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1

IDENTITY OF THE SUBSTANCE
1.1

Name and other identifiers of the substance

Table 1: Substance identity and information related to molecular and structural formula of
the substance
Name(s) in the IUPAC nomenclature or other
international chemical name(s)

(RS)-(E)-5-(4-chlorobenzylidene)-2,2-dimethyl-1-(1H1,2,4-triazol-1-ylmethyl)cyclopentanol

Other names (usual name, trade name, abbreviation)

-

ISO common name (if available and appropriate)

Triticonazole

EC number

-

EC name

-

CAS number

138182-18-0

Other identity code (CIPAC)

652

Molecular formula

C17H20ClN3O

Structural formula

SMILES notation

-

Molecular weight or molecular weight range

317.82 g/mol

Information on optical activity and typical ratio of
(stereo) isomers

Racemic mixture of the two enantiomers (1R,5E)-5-[(4chlorophenyl)methylene]-2,2-dimethyl-1-(1,2,4-triazol-1ylmethyl)cyclopentanol and (1S,5E)-5-[(4chlorophenyl)methylene]-2,2-dimethyl-1-(1,2,4-triazol-1ylmethyl)cyclopentanol (1:1)

Description of the manufacturing process and identity
of the source (for UVCB substances only)

Triticonazole is no UVCB substance

Degree of purity (%) (if relevant for the entry in Annex ≥ 95.0
VI)
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1.2
Composition of the substance
Table 2: Constituents (non-confidential information)
Constituent
(Name and
identifier)

numerical

Triticonazole

Concentration range (%
w/w
minimum
and
maximum
in
multiconstituent substances)
TC
(dry
compound)
min. 950 g/kg
TK
(damp
product)
890 g/kg

Current
Annex VI
(CLP)

CLH
Table

in
3.1

Current
classification
labelling (CLP)

selfand

Table 3: Impurities (non-confidential information) if relevant for the classification of the
substance
Impurity
(Name
numerical
identifier)
Methanol

and

Concentration
range
(% w/w minimum
and maximum)
min. 0.02, max.
0.3%
in
damp
material (TK)

Current CLH in
Annex VI Table 3.1
(CLP)

Current
selfclassification
and
labelling (CLP)

The
impurity
contributes to the
classification
and
labelling

There are a number of process impurities in the substance. These have been taken into consideration and
are not considered to impact on the classification proposed in this dossier. Further information on the
impurities is considered to be confidential but full details are provided in the technical dossier.

Table 4: Additives (non-confidential information) if relevant for the classification of the
substance
Additive
(Name
numerical
identifier)

Function
and

Concentration
range
(%
w/w
minimum and
maximum)

Current CLH in
Annex VI Table
3.1 (CLP)

Current
selfclassification
and
labelling
(CLP)

The
additive
contributes to
the classification
and labelling

None

Table 5: Test substances (non-confidential information) (this table is optional)
Identification
of
test
substance

Purity

Impurities
and
additives
(identity, %, classification if
available)

Other information

The study(ies) in
which
the
test
substance is used
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2
2.1

PROPOSED HARMONISED CLASSIFICATION AND LABELLING
Proposed harmonised classification and labelling according to the CLP criteria

Table 6:Classification and labelling in accordance with the CLP Regulation (Regulation (EC) 1272/2008)
Classification
Index No

International
Chemical
Identification

EC No

CAS No

Hazard Class
and Category
Code(s)

Labelling

Hazard
statement
Code(s)

Pictogram,
Signal
Word
Code(s)

Suppl.
Hazard
statement
Code(s)

Hazard
statement
Code(s)

Specific
Conc. Limits,
M-factors

Current
Annex VI
entry

613-28200-0

triticonazole (ISO);
(RS)-(E)-5-(4chlorobenzylidene)-2,2dimethyl-1-(1H-1,2,4triazol-1methyl)cyclopentanol

131983-72- Aquatic chronic 2
7

H411

GHS09

H411

-

-

Dossier
submitters
proposal

613-28200-0

triticonazole (ISO);
(RS)-(E)-5-(4chlorobenzylidene)-2,2dimethyl-1-(1H-1,2,4triazol-1methyl)cyclopentanol

138182-18- Add:
0
STOT RE 2
Aquatic acute 1

Add:
H373
H400

Add:
GHS08

Add:
H373

Retain:
GHS09

Modify:
H410

Add:
P391
P501
P273

Add:
M=1
M=1

triticonazole (ISO);
(RS)-(E)-5-(4chlorobenzylidene)-2,2dimethyl-1-(1H-1,2,4triazol-1methyl)cyclopentanol

138182-18- STOT RE 2
0
Aquatic acute 1
Aquatic chronic 1

GHS08
GHS09

H373
H410

P391
P501
P273

M=1
M=1

Resulting
Annex VI
entry if
agreed by
RAC and
COM

613-28200-0

Modify:
Aquatic chronic 1

Modify:
H410

H373
H400
H410

Notes
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Table 7: Reason for not proposing harmonised classification and status under public
consultation
Hazard class
Explosives
Flammable gases (including
chemically unstable gases)
Oxidising gases
Gases under pressure
Flammable liquids
Flammable solids
Self-reactive substances
Pyrophoric liquids
Pyrophoric solids
Self-heating substances
Substances which in contact
with water emit flammable
gases
Oxidising liquids

Within the scope of public
consultation

Reason for no classification

Conclusive, but not sufficient
classification
Conclusive, but not sufficient
classification
Conclusive, but not sufficient
classification
Conclusive, but not sufficient
classification
Triticonazole is solid under STP
Conclusive, but not sufficient
classification
Conclusive, but not sufficient
classification
Conclusive, but not sufficient
classification
Conclusive, but not sufficient
classification
Conclusive, but not sufficient
classification

for

Conclusive, but
classification

for

not

sufficient

Triticonazole is solid under STP
Conclusive, but not sufficient
Oxidising solids
classification
Conclusive, but not sufficient
Organic peroxides
classification
Conclusive, but not sufficient
Corrosive to metals
classification
Conclusive, but not sufficient
Acute toxicity via oral route
classification
Conclusive, but not sufficient
Acute toxicity via dermal route
classification
but not sufficient
Acute toxicity via inhalation Conclusive,
route
classification
Conclusive, but not sufficient
Skin corrosion/irritation
classification
but not sufficient
Serious
eye
damage/eye Conclusive,
irritation
classification
Respiratory sensitisation
Data lacking
Conclusive, but not sufficient
Skin sensitisation
classification
Conclusive, but not sufficient
Germ cell mutagenicity
classification
Conclusive, but not sufficient
Carcinogenicity
classification
Conclusive, but not sufficient
Reproductive toxicity
classification

for
for
for

No
No
No
No
No

for
for
for
for
for

No
No
No
No
No
No
No

for
for
for
for
for
for
for
for

No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

for
for
for
for

Yes
Yes
Yes
Yes
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Hazard class

Reason for no classification

Specific target organ toxicitysingle exposure
Specific target organ toxicityrepeated exposure

Conclusive, but
classification
Conclusive, but
classification
No data available

Aspiration hazard
Hazardous to the aquatic
environment
Hazardous to the ozone layer

3

Within the scope of public
consultation

not

sufficient

for

not

sufficient

for

Yes
Yes
No

Harmonised classification proposed

Yes

Data lacking

Yes

HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLING

Triticonazole is a fungicide for use in agriculture mainly for seed treatment. The active substance was first
approved by Commission Directive 2006/39/EC of 12 April 2006. Inclusion entered into force on 01
February 2007. EFSA Conclusion on triticonazole (EFSA Scientific Report (2005) 33, 1-69, Conclusion on
the peer review of triticonazole) was published on 22 June 2005.
Current expiry date for triticonazole is 30 April 2018. BASF submitted the dossier for renewal of
triticonazole under Regulation (EU) No 844/2012 to the Rapporteur Member State Austria in October 2015.
The RMS drafted its initial evaluation of the dossier on triticonazole in the Renewal Assessment Report
(RAR), which is sent to EFSA in parallel to ECHA. By date of the submission of the CLH report to ECHA,
no peer review at EFSA or any other activities were on-going.
Triticonazole is already listed in Annex VI of the CLP Regulation (it was inserted into Annex VI by the
ATP01) with the classifications as Aquatic Chronic 2, H411. Health Effects were discussed in the Meeting
on Health Effects of Pesticides, Biocides, Existing Chemicals, New Chemicals and General issues in Ispra in
August 2007 (ECBI/90/06 Rev. 8) and no classification for health effects was proposed.
This proposal seeks to update this classification and additionally, to include classification for STOT repeated
dose toxicity Category 2. The classification for environmental hazards should be changed to aquatic
hazardous acute cat. 1 and chronic cat. 1.

4

JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LEVEL
[B.] Justification that action is needed at Community level is required.
Reason for a need for action at Community level:

Human health: Change in existing entry due to changes in the classification criteria according to CLP
Environmental hazards:
Change in existing entry due to changes in the classification criteria according to CLP
Change in existing entry due to new data

5

IDENTIFIED USES
Triticonazole is a fungicide for use in agriculture mainly for seed treatment of cereals. Triticonazole
belongs to the triazole group of fungicides and the primary mode of action is the blocking of ergosterol
biosynthesis through inhibition of cytochrome P450 sterol 14α-demethylase (CYP51). The depletion of
ergosterol and accumulation of non-functional 14α-methyl sterols results in inhibition of growth and cell
membrane disruption.

5
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6 DATA SOURCES
DRAR – Draft renewal assessment report for triticonazole

7

PHYSICOCHEMICAL PROPERTIES

Table 8: Summary of physicochemical properties (see Annex I for further details)
Property

Value

Reference

Physical state at 20°C and
101,3 kPa

White powder

Chabassol et al.,
1992

Melting/freezing point

First crystalline form:
137 °C
Second crystalline form:
141 °C

Cousin et al., 1993

Boiling point

Not measurable

Relative density

Not required acc. to
1107/2009
3.6 x 10-8 Pa at 20 °C

Vapour pressure

9 x 10-8 Pa at 25 °C
90% saturated solution:
72.0 mN/m at 20 °C

Surface tension

Cowlyn N., 2014a
Cowlyn N., 2014a

Distilled water (pH 7.3 –
8.7; 20°C)
9.3
mg/L
Buffer solution pH 5
(20°C) 7.7 mg/L

Water solubility

Chabassol et al.,
1991

Comment (e.g. measured or
estimated)
EU agreed endpoint
DAR 2003

EU agreed endpoint
DAR 2003

Acceptable

Acceptable

EU agreed endpoint
DAR 2003

Buffer solution pH 9
(20°C) 8.3 mg/L
Log Pow = 3.29 ± 0.04 at
20°C

Partition
coefficient
octanol/water

Flash point

n-

The influence of the pH
value on the partition
coefficient was not
investigated. The notifier
states that based on the
molecular structure no
dissociation is expected
in aqueous solution.

Chabassol et al.,
1991

EU agreed endpoint
DAR 2003

Not applicable as the
melting point is > 40°C

Flammability

Not highly flammable

Vandermarliere,
1992

Explosive properties

Not explosive

Francois, J.M. 2000

EU agreed endpoint
DAR 2003
EU agreed endpoint
DAR 2003
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Comment (e.g. measured or
estimated)

Property

Value

Reference

Self-ignition temperature

Neither self ignition nor
exothermic behaviour
were observed when the
test substance was
maintained at 140 °C for
24 hours.

Vandermarliere,
1992

Oxidising properties

Non-oxidising

Granulometry

Not required acc. to
1107/2009

Mullee D.M., 1992

EU agreed endpoint
DAR 2003

EU agreed endpoint
DAR 2003

SolventSolubility at 20°C (g/L)

Stability in organic solvents
and identity of relevant
degradation products

Hexane
Toluene
Methanol
2-Propanol
1-Octanol
Dichloromethane
Acetone
Ethyl acetate

0.12
12.6
18.2
7.6
6.2
191.0
74.5
48.6

Dissociation constant

No dissociation is
expected in aqueous
solution. The
examination of the
chemical structure shows
that there is no
substituent which could
be easily ionised and
make the substance
ionisable over the range
of pH 3-9.

Viscosity

Not required acc. to
1107/2009

8

Chabassol et al.,
1991

Cousin J., 1994

EU agreed endpoint
DAR 2003

EU agreed endpoint
DAR 2003

EVALUATION OF PHYSICAL HAZARDS

No classification required. No public consultation proposed.

9

TOXICOKINETICS
ELIMINATION)

(ABSORPTION,

METABOLISM,

DISTRIBUTION

AND

Table 9: Summary table of toxicokinetic studies (see Annex I for further details)
Method
OECD 417 (1984)

Results
Following a single oral dose of
500 mg [14C] radiolabelled
triticonazole/kg
bw,
the
radioactivity was rapidly and
almost
completely
excreted
within 168 hours by both male
and female rats with faecal
excretion predominated (approx.

Remarks
Minor deficiencies in
reporting::
- age of animals not
given
(however,
based on the body
weight information
(170 – 185 g), the
animals
were

Reference
Fisher, P., 1992
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Method

OECD 417 (1984)

Results
90 % in both sexes). Most of the
remainder of the dose was found
in the urine (5.25 % in males and
9.01 % in females, respectively.).
The majority of the elimination
occurred during the first 72 hours.
No significant levels of expired
radiolabelled carbondioxid were
detected in the trap fluids
collected up to 24 hours after
dosing for either males or
females.
The organs/tissues contained in
sum between 0.06 and 0.23 % of
the administered radioactivity
with highest concentrations of
total radioactivity found in skin &
fur, adrenals, plasma and blood.
Lowest mean concentrations were
found in the brain and muscle,
resp. The tissue/plasma ratios
were all less than 1 with the
exception of the adrenals for the
females and the skin and fur
samples for all four animals.
Investigation of metabolic fate
revealed the presence of five
metabolite components plus the
parent compound in the faeces.
Following
a
single
oral
administration of 5 or 500 mg
[phenyl-14C]
radiolabelled
triticonazole/kg
bw,
the
radioactivity was rapidly and
almost completely excreted by
both male and female rats with
the majority of the administered
radioactivity (> 90 %) eliminated
within the first 48 hours
following dosing. The major
route of elimination in both sexes
was the faeces (65.26 – 96.16 %
of total radioactivity) and the
remainder of the dose applied was
found in the urine (3.31 – 32.21
%). The pattern of elimination of
radioactivity was similar in
animals receiving repeated doses
of 5 mg/kg bw/d compared with
animals receiving the single low
dose. For both low dose groups, a
sex difference in excretion pattern
was observed as the mean
percentages of radioactivity in the
urine were found to be only 14 %
of the dose in males but around
26 - 32 % in females.
The
pharmacokinetic
investigations in both the single

Remarks
between 6 and 12
weeks old, which is
compliant to the
OECD 417 (2010)

Reference

Limitations of the
study:
- only two animals
per sex and dose used
(in total four animals)
- most of the
metabolites
not
identified

Minor
(partially)
reporting bias:
- age of animals not
given
(however,
based on the body
weight information,
the animals were
between 6 and 12
weeks old, which is
compliant to the
OECD 417 (2010)

Fischer, P., 1993;
2002
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Method

Results
oral low and high dose groups
exhibited very similar blood and
plasma radioactivity profiles with
no
significant
differences
between males and females. The
maximum concentrations in blood
were obtained at the low dose
between 0.5 to 1 hour and
between 1 to 2 hours at the high
dose; terminal elimination halflives from blood were calculated
to be 95.62 and 119.4 hours at the
low and high dose level, resp.
The levels of radioactivity in the
tissues at 168 hours after
application were low in the high
dose group (< 0.9 µg/g tissue)
and very low (< 0.1 µg/g tissue)
in the two low dose groups.
Highest levels were detected in
skin & fur, liver, blood and
plasma with levels in males
tended to be slightly higher than
in females. Mean tissue/plasma
ratios were less than 1 for most
tissues with the exception of skin
and fur, liver, fat, adrenals and
whole blood. Comparison of the
tissue
radioactivity
levels
between the high and low dose
groups showed that the increase
in concentrations observed for the
high dose group was not
proportional to the dose.
Metabolism of triticonazole was
found to be rapid and extensive at
the low dose level (single and
repeated application) with low
amounts of parent material found
in the faeces 24 hours after
dosing only. At the high dose
level, triticonazole was identified
the major compound in the faeces
indicating
limited
absorption/metabolism. Analysis
by HPLC revealed a total of 10
and 12 components in faecal and
urinary extracts, resp. The
metabolite profiles obtained for
males
and
females
were
qualitatively very similar and
differed rather in quantitative
terms. Based on the identified
metabolites found in urine and
faeces by LC/MS, a metabolic
pathway was proposed which
involved
hydroxylation
at
different
positions
of
the
molecule.

Remarks

Reference
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Method
OECD 417 (1984)

No Guideline study

No Guideline study

9.1

Results
Based on the recoveries of
radioactivity obtained in the urine
(plus cage wash), bile and tissues
(excluding the intestinal and
stomach contents), the enteral
absorption rate of triticonazol in
the rat can be calculated as > 98
% after single low dose
application (both sexes) and 31.8
% (♂) – 35.8 % (♀) after single
high dose application. This
significant difference in the
absorption rate can be explained
by
dissolution
effects
of
triticonazole in the intestinal
fluids influencing this absorption
rate.
After the incubation of human
liver microsomes with the active
substance, three 14C peaks were
detected that represented more
than 5 % of applied radioactivity
(AR) on at least one time point.
One of these signals represented
the unchanged active substance
triticonazole (m/z value of
318.14). The other peaks (P10
and P18) corresponded to
metabolites
of
triticonazole
(peaks at 20.0 min and 28.0 min)
with m/z values of 334.13 and
316.12,
respectively.
Those
metabolites and the active
substance were also detected in
rat, dog and rabbit liver
microsome samples.
No unique human metabolites
were found and it is concluded
that the metabolic pattern of
triticonazole in human, rat, dog
and rabbit liver microsomes is
qualitatively comparable.
Nearly every metabolite detected
in the rat and trout microsomal
assay was detected within the
human
CYP
3A4
assays.
Regarding triticonazole, there
was no indication for a difference
in rat and human Phase I
metabolism.

Remarks
- age of animals not
given
(however,
based on the body
weight information,
the animals were
between 6 and 12
weeks old, which is
compliant to the
OECD 417 (2010)

Reference
Fisher, P., 2000

-

Thibaut, R., 2016

-

Mazur
C.S.,Kenneke J.F.,
2007

Short summary and overall relevance of the provided toxicokinetic information on the
proposed classification(s)
Absorption: Triticonazole, universally radiolabelled with [14C] at the phenylring, is almost
completely and rapidly absorbed following a single low dose (5 mg/kg bw). Based on the recoveries
of radioactivity obtained in urine (plus cage wash), bile and tissue, the absorption rate from the
gastrointestinal tract for both sexes can be estimated at > 98 % of the total dose given. Absorption of
10
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a single high dose (500 mg/kg bw) was not so extensive (32 % – 36 %, based on radioactivity
recoveries in urine, bile and tissues), implying that saturation of absorption from the gastro-intestinal
tract was occurring at this high dose level. This hypothesis is also supported by the fact that a greater
percentage of parent material was found in the faeces within 24 hours after dosing from the high
dose group (70 – 80 % of the total dose) compared with 1 – 1.4 % found in the low dose group.
Pharmacokinetic parameters were investigated following single oral doses of 5 or 500 mg/kg bw.
There were no sex differences in either dose groups. In both dose groups, a rapid peak in blood
radioactivity concentration (0.5 to 1 hour post-dose at the low dose level, 1 – 2 hours after dosing at
the high dose level) was followed by a rapid decline over 24 – 48 hours and then a slow elimination
thereafter with terminal elimination half-lives of 116.4 - 119.4 hours at the low dose level and 95.62
- 106.3 hours at the high dose level, resp. Plasma results were very similar to the results obtained
with whole blood.
Distribution: Following oral administration to rats, radioactivity was widely distributed into the
tissues. However, the levels of radioactivity remaining in the tissues after 168 hours were low in the
high dose group (0.08 [♂] and 0.04 % [♀] of the dose) and very low in both low dose groups (0.41 –
0.57 [♂] and 0.12 – 0.22 % [♀] of the dose). After high dose administration the highest tissue
concentrations were observed in the skin & fur and liver for both sexes. After single oral low dose
application, mean tissue concentrations in males ranged between non-detected and 0.07 µg/g
(plasma) in males and between non-detected and 0.04 µg/g (adrenals) in females, resp. After
repeated low dose, mean tissue concentrations ranged from 0.01 µg/g to 0.18 µg/g (blood) in males
and between non-detected to 0.07 µg/g (adrenals) in females. In all experiments, the levels of
radioactivity in male tissues tended to be slightly higher than female. There was no evidence of a
potential for bioaccumulation.
Excretion: In rats [14C] triticonazole was almost completely excreted with more than 98 % of the
administered dose following single high dose and > 95 % within 72 hours after single low dose
administration. Animals in the multiple low dose experiment excreted > 89 % of the administered
dose in urine and faeces within 72 hours after 14 consecutive days of dosing. Rates and routes of
excretion in the single and repeated low dose experiments were similar indicating no effects on
pharmacokinetics resulting from repeated administration.
The major route of elimination in the rat was via faeces and the remainders of the doses were found
in the urine. There was a significant sex difference in the amounts of radioactivity eliminated via
urine and faeces in the two low dose groups only. In a biliary excretion study in rats, significant
excretion of radioactivity via bile was demonstrated. No significant levels of radiolabelled carbon
dioxide were detected in the trap fluids collected up to 24 hours after dosing for either male or
female rats.
Metabolism of triticonazole was found to be rapid and extensive at the low dose level (single and
repeated application), with no parent material excreted via urine and only low amounts (< 1.5 % of
the dose) found in the faeces 24 hours after dosing only. At the high dose level, triticonazole was
identified the major compound in the faecal extracts after 24 hours indicating limited absorption.
However, these initially high levels decreased rapidly thereafter. Analysis by HPLC revealed a total
of 10 and 12 components in faecal and urinary extracts, resp. The metabolite profiles obtained for
males and females were qualitatively very similar and differed rather in quantitative terms. Based on
the identified metabolites in urine and faeces by LC/MS, a metabolic pathway was proposed which
involved hydroxylation at different positions of the molecule.
It was stated that the rat ADME study was performed following the US EPA guideline which
required labelling of the molecule on that part that was thought to be most stable. In a preliminary
ADME rat study, no significant release of [14C] CO2 following oral administration of phenyllabelled material was demonstrated, confirming the relative stability of the phenyl group. In the main
study, the majority of the administered radioactivity was eliminated via faeces and urine within 72
hours and the proportion of the administered dose identified was high, especially for the high dose
group where ca. 98 % of the administered radioactivity was assigned a structure. The pattern of all
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metabolites identified in urine and faeces of the rat were molecules in which the triazole and
phenylrings remained linked and the possibility of cleavage of the phenylring from the remainder of
the molecule during metabolism was very low. Therefore, it can be concluded that the studies
performed are sufficient to characterise the metabolites of triticonazole and no further study
investigating ADME with triticonazole radiolabelled at the triazole ring is necessary.
No ADME study by a route other than oral has been submitted. The study by intravenous exposure
route is not considered necessary since the information on oral absorption and bioavailability is
gained from bile cannulation study.
Based on the comparative in vitro metabolism study and literature data, no unique human metabolite
of triticonazole is expected.
No information from ADME studies is considered relevant in context of classification of
triticonazole.

10 EVALUATION OF HEALTH HAZARDS
Acute toxicity
10.1 Acute toxicity - oral route
Table 10: Summary table of animal studies on acute oral toxicity (see Annex I for further
details)
Method,
Species, strain, Test substance,
guideline,
sex, no/group
deviations if any
OECD 401 (1987) CD
Sprague- Triticonazole

Dawley rats

purity 99.3 %,

5 animals per sex

Dose
levels,
Value
duration
of
LD50
exposure
0, 2000 mg/kg bw > 2000 mg/kg bw
14
days
observation
period

Reference

Cummins H. A.,
1990

Table 11: Summary table of human data on acute oral toxicity
Type
of Test
data/report substance,

Relevant information about the study (as Observations
applicable)

Reference

No human data available

Table 12: Summary table of other studies relevant for acute oral toxicity
Type
of Test
study/data substance,

Relevant information about the
study (as applicable)

Observations

Reference

No other studies available

10.1.1

Short summary and overall relevance of the provided information on acute oral
toxicity
Under the conditions of the study and based on the information given in the study report, acute oral
LD50 of triticonazole in male and female rats was above 2000 mg/kg bw. Morbidity observed in
rabbit developmental study (animals were terminated 1-2 days after beginning of exposure) is not
considered as appropriate to decide upon acute effect, which means, effect observed after single
exposure.
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Therefore, no classification for acute oral toxicity according to Regulation (EC) 1272/2008 is
necessary.

10.1.2

Comparison with the CLP criteria
In one acute oral study, conducted in rats (males and females), LD50 value was > 2000 mg/kg bw.
This value falls outside the cut-off value for acute oral toxicity category 4 under CLP ( > 2000
mg/kg). It is therefore proposed that triticonazole should not be classified for acute oral toxicity.

10.1.3

Conclusion on classification and labelling for acute oral toxicity
Triticonazole does not meet the criteria for classification for acute oral toxicity.

10.2 Acute toxicity - dermal route
Table 13: Summary table of animal studies on acute dermal toxicity (see Annex I for further
details)
Method,
Species, strain, Test substance,
guideline,
sex, no/group
deviations if any
OECD 402 (1987) albino CD rats, Triticonazole
remote Sprague
purity 97.1 %
Dawley origin
5 animals per sex

Dose
levels
duration
of
exposure
2000 mg/kg bw

Value
LD50

Reference

>2000 mg/kg bw

Johnson, I.R.,
1991

24-hour exposure
period
14
days
observation
period

Table 14: Summary table of human data on acute dermal toxicity
Type
of Test
data/report substance,

Relevant information about the study (as Observations
applicable)
No human data available

Reference

Table 15: Summary table of other studies relevant for acute dermal toxicity
Type
of Test
study/data substance,

Relevant information about the
study (as applicable)

Observations

Reference

No other data available

10.2.1

Short summary and overall relevance of the provided information on acute dermal
toxicity
Under the conditions of the study and based on the information given in the study report, dermal
LD50 of triticonazole in male and female rats was above 2000 mg/kg bw. Therefore, no classification
for acute dermal toxicity according to Regulation (EC) 1272/2008 is necessary.

10.2.2

Comparison with the CLP criteria
In one acute dermal study, conducted in rats (males and females), LD50 value was > 2000 mg/kg
bw. This value falls outside the cut-off value for acute dermal toxicity category 4 under CLP ( >
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2000 mg/kg). It is therefore proposed that triticonazole should not be classified for acute dermal
toxicity.

10.2.3

Conclusion on classification and labelling for acute dermal toxicity
Triticonazole does not meet the criteria for classification for acute dermal toxicity.

10.3 Acute toxicity - inhalation route
Table 16: Summary table of animal studies on acute inhalation toxicity (see Annex I for
further details)
Method,
guideline,
deviations if any

Species, strain,
sex, no/group

OECD 403 (1981) CD-Sprague
Dawley rats
5 animals/sex

OECD 403 (1981) HSD:SpragueDawley rats
5 animals/sex

Test substance, ,
form and
particle size
(MMAD)

Dose levels,
duration of
exposure

Triticonazole

1.4 mg/l air

purity 954 g/kg

four hours (noseonly)

Value

Reference

LC50

> 1.4 mg/l

Cracknell, S.,
1991

>2.63 mg/l

Bennick, J., 1998

>5.61 mg/l

Bennick, J., 1998

MMAD
not
days
indicated in the 15
report, however, observation
the
mean period
proportion
of
particles
of
inhalable
size
derived
from
cascade impactor
samples
and
measured
once
during each hour
of the exposure
period was 47.4 %
< 6 µm and 29.8
% of particles <
3.5 µm
Triticonazole

2.63 mg/l air

purity: 90.76 %

four hours (noseonly)

MMAD 2.4 µm

14
days
observation
period
OECD 403 (1981) HSD:SpragueDawley rats
5 animals/sex

Triticonazole

5.61 mg/l air

purity: 90.76 %

four hours (noseonly)

MMAD 7 µm

days
(Analyses taken 14
observation
from the breathing
zone
of
the period
animals after 3¼
hours of exposure
showed that 50 %
of the particles
were 4.7 µm or
less)

14

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO);
(RS)-(E)-5-(4-CHLOROBENZYLIDENE)-2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1YLMETHYL)CYCLOPENTANOL
Table 17: Summary table of human data on acute inhalation toxicity
Type
of Test
data/report substance,

Relevant information about the study (as Observations
applicable)

Reference

No human data

Table 18: Summary table of other studies relevant for acute inhalation toxicity
Type
of Test
study/data substance,

Relevant information about the
study (as applicable)

Observations

Reference

No other studies

10.3.1

Short summary and overall relevance of the provided information on acute
inhalation toxicity
In three acute inhalation studies, concentrations of triticonazole of up to 5.61 mg/l did not result in
any deaths. Therefore, no classification for acute inhalation toxicity according to Regulation (EC)
1272/2008 is necessary.

10.3.2

Comparison with the CLP criteria
Exposure to triticonazole by inhalation route up to 5.61 mg/l did not result in any deaths. This value
falls outside the cut-off value for acute inhalation toxicity (dusts/mists) category 4 under CLP ( > 5
mg/l). It is therefore proposed that triticonazole should not be classified for acute inhalation toxicity.

10.3.3

Conclusion on classification and labelling for acute inhalation toxicity
Triticonazole does not meet the criteria for classification for acute inhalation toxicity.

RAC evaluation of acute toxicity
Summary of the Dossier Submitter’s proposal
Acute oral toxicity
The dossier submitter (DS) included one oral acute toxicity study in CD Sprague Dawley rats
(5 rats/sex/group) performed according to OECD TG 401 and GLP (Cummins, 1990). Only
one dose of triticonazole was included in the study (0 and 2000 mg/kg bw). No mortality
was reported and the LD50 value was > 2000 mg/kg bw.
In a rabbit range-finding developmental study morbidity was reported (animals were
terminated 1-2 days after beginning of exposure) (Anonymous, 1990). However, the DS did
not consider the results of this study as appropriate to decide upon acute toxicity, which was
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considered to be observed after single exposure.
The DS concluded that no classification for acute oral toxicity according to Regulation (EC)
1272/2008 (CLP Regulation) was justified.
Acute dermal toxicity
The DS included one dermal acute toxicity study in CD Sprague Dawley rats (5
rats/sex/group) performed according to OECD TG 402 and GLP (Johnson, 1991). Only one
dose of triticonazole was included in the study (0 and 2000 mg/kg bw). No mortality was
reported and the LD50 value was > 2000 mg/kg bw.
Acute inhalation toxicity
The DS included three acute inhalation toxicity studies performed according to OECD TG 403
and GLP with concentrations of triticonazole up to 5.61 mg/L (Cracknell, 1991 and Bennick,
1998). No deaths were reported in the studies. Therefore, the DS concluded that no
classification for acute inhalation toxicity according to the CLP Regulation was justified.

Comments received during public consultation
No comments on acute toxicity were received during the public consultation. However, one
Member State Competent Authority (MSCA) commenting on the classification as STOT RE
considered that the mortality/morbidity reported in the range-finding developmental toxicity
study in rabbits should be discussed for classification for acute toxicity.

Assessment and comparison with the classification criteria
Acute oral toxicity
One oral acute toxicity study in CD Sprague Dawley rats (5 rats/sex/group) according OECD
TG 401 was assessed (Cummins, 1990). Only one dose of triticonazole was included (0 and
2000 mg/kg bw). No mortality was reported and the LD 50 value was > 2000 mg/kg bw. This
value falls outside the cut-off value for acute oral toxicity Category 4 under CLP (> 2000
mg/kg bw).
In a rabbit range-finding developmental toxicity study (exposure during gestation day (GD)
6-19) all females in the top dose of 150 mg/kg bw/d were terminated prematurely on GD
8/9 after insemination due to animal welfare reasons (Anonymous, 1990). RAC agreed with
the DS and considered that the results of this study should not be used for a classification as
oral acute toxicity since according to the CLP criteria death should be observed after single
exposure.
No human data was available.
RAC concluded that no classification for acute oral toxicity is justified.
Acute dermal toxicity
One dermal acute toxicity study in CD Sprague Dawley rats (5 rats/sex/group) was assessed
(Johnson, 1991). Only one dose of triticonazole was included (0 and 2000 mg/kg bw, 24
hours exposure). No mortality was reported and the LD50 value was > 2000 mg/kg bw. This
value falls outside the cut-off value for acute oral toxicity Category 4 under CLP (> 2000
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mg/kg bw).
No human data was available.
RAC concluded that no classification for acute dermal toxicity is justified.
Acute inhalation toxicity
Three acute inhalation toxicity studies were included by the DS. The first study was in CD
Sprague Dawley rats (5 rats/sex/group) with one dose of 1.4 mg/L triticonazole in air
(Cracknell, 1991). No deaths were reported and the LC 50 value was > 1.4 mg/L.
The second and third study was in HSD Sprague Dawley rats (5 rats/sex/group) with one
dose of 2.63 mg/L in the second and 5.61 mg/L in the third study (Bennick, 1998). No
deaths were reported and the LC 50 value was > 5.61 mg/L from both studies.
The cut-off value for acute inhalation toxicity (dusts/mists) according to the CLP criteria for
category 4 is > 5 mg/L.
No human data was available.
RAC concluded that no classification for acute dermal toxicity is justified.

10.4 Skin corrosion/irritation
Table 19: Summary table of animal studies on skin corrosion/irritation (see Annex I for
further details)
Method,
guideline,
deviations
if any
OECD 404
(1981)

Species,
strain,
sex,
no/group
3
male
New
Zealand
White
rabbits

Test
substance,

Dose
levels
Results
duration
of -Observations and time point of onset
exposure
-Mean scores/animal
-Reversibility
Triticonazole 0.5
g
a.i.
no oedema or erythema were noted
moistened with
purity 97.1
0.2
ml
of
%
distilled water,

Reference

Johnson, I.
R., 1991

4-hours
exposure

Table 20: Summary table of human data on skin corrosion/irritation
Type
of Test
data/report substance,

Relevant
about the
applicable)

information
study (as

Observations

Reference

No human data

Table 21: Summary table of other studies relevant for skin corrosion/irritation
Type
of Test
study/data
substance,
OECD
(1987)

Relevant
about the
applicable)

402 albino
CD Triticonazole
rats, remote

information
study (as

Observations

2000 mg/kg bw

Reference

>2000 mg/kg bw
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Type
of Test
study/data
substance,
Sprague
Dawley
origin

Relevant
about the
applicable)

information
study (as

purity 97.1 %

5 animals per
sex

10.4.1

Observations

Reference

24-hour exposure period
14 days observation period
Local signs of irritation (very slight
to well defined erythema and eschar
formation)
at
the
site
of
administration were observed in 2
females from day 3 to 10 after
treatment. One of these two rats also
showed loss of skin flexibility (days
3 – 6) and sloughing (days 7 - 10).
The other rat affected demonstrated
slight exfoliation

Short summary and overall relevance of the provided information on skin
corrosion/irritation
Throughout the skin irritation study period, all treated sites appeared normal; no oedema or erythema
were noted. In addition, no signs of systemic toxicity were observed. Triticonazole showed a primary
irritation score of 0.00 when applied for 4 hours (semi-occluded) to intact rabbit skin.
In the acute dermal toxicity study local signs of irritation (very slight to well defined erythema and
eschar formation) at the site of administration were observed in 2 females from day 3 to 10 after
treatment. One of these two rats also showed loss of skin flexibility (days 3 – 6) and sloughing (days
7 - 10). The other rat affected demonstrated slight exfoliation.

10.4.2

Comparison with the CLP criteria
Triticonazole showed a primary irritation score of 0.00 for both oedema and erythema when applied
for 4 hours (semi-occluded) to intact rabbit skin. Since no signs of rritation were observed,
triticonazole does not meet the criteria for classification for skin irritation.
The local effects observed in acute dermal toxicity study (2000 mg/kg bw) are difficult to interpret
since no detailed observations or scores are available which could be taken into account. Also the
influence of very high dos (2000 mg/kg bw/d) cannot be excluded.
As a weight of evidence estimation, since no signs of irritation were observed in skin irritation study,
designed to assess the necessity for classification as skin irritant/corrosive, for triticonacole it is
concluded that it does not meet the criteria for classification for skin irritation.

10.4.3

Conclusion on classification and labelling for skin corrosion/irritation
Triticonazole does not meet the criteria for classification for skin corrosion/irritation.
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RAC evaluation of skin corrosion/irritation
Summary of the Dossier Submitter’s proposal
The DS included one skin corrosion/irritation study performed according to OECD TG 404
and GLP in three male New Zealand White (NZW) rabbits and one acute dermal acute
toxicity study in CD Sprague Dawley rats (Johnson, 1991). In the skin corrosion/irritation
study, rabbits were treated with 0.5 g triticonazole moistened with 0.2 mL water for 4 hours
(semi-occluded). No oedema or erythema was observed, and the primary irritation score
was 0.0.
In the acute dermal toxicity study, one dose of 2000 mg/kg bw was applied on the skin (5
rats/sex/group). Local signs of irritation (very slight to well defined erythema and eschar
formation) at the site of administration were observed in 2 females from day 3 to 10 after
treatment. One of these two rats also showed loss of skin flexibility (days 3 - 6) and
sloughing (days 7 - 10). The other rats that were affected demonstrated slight exfoliation.
However, the DS found that the effects observed were difficult to interpret since no detailed
observations or scores were available.
In a weight of evidence assessment, the DS concluded that since no signs of irritation were
observed in the skin irritation study, designed to assess skin irritation/corrosivity, no
classification as skin corrosion/irritation was proposed.

Comments received during public consultation
No comments were received during the public consultation.

Assessment and comparison with the classification criteria
RAC agreed with the DS that the dermal acute toxicity study (occluded conditions, 24-h
exposure) was difficult to interpret since no detailed observations or scores were included.
Since the primary irritation score from the skin corrosion/irritation study, designed for the
assessment of skin corrosion/irritation (semi-occluded conditions, 4 hours exposure), was
0.0, and due to the limited information from the dermal acute toxicity study with a much
longer exposure time, RAC concluded that no classification for skin corrosion/irritation
is justified.

10.5 Serious eye damage/eye irritation
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Table 22: Summary table of animal studies on serious eye damage/eye irritation (see Annex I
for further details)
Method,
guideline,
deviations
if any

Species,
strain,
sex,
no/group

Test
substance,

Dose
duration
exposure

levels
Results
of - Observations and time point of onset
- Mean scores/animal
- Reversibility

OECD 405 6
adult Triticonazole, single application
(1987)
male New
of 100 mg of
purity 97.1 %
Zealand
triticonazole
white
rabbits

After instillation, a slight initial pain
response was observed in three animals, the
other three rabbits being unaffected. During
the first 24 hours following treatment,
slight injection of the conjunctival vessels
was observed in all rabbits. In addition, a
very slight discharge was evident in four
rabbits at the 1 hour examination. No
corneal effects or conjunctival chemosis
was noted in any rabbit. Very slight iritis
was also observed in two rabbits at the one
and 24 hour examinations. The eyes of five
rabbits were apparently normal within 48
hours after treatment.

Reference

Johnson, I.
R., 1991

In one rabbit, iritis was evident from
the 24 hour observation through to 14
days with a crescent shaped lesion in
the pupil at 7 and 14 days, which was
considered to be iris tissue, adhered to
the lens as a result of the iridial
congestion. The same animal showed
moderate conjunctival redness from 1
hour to day 14 and also pannus
(abnormal layer of fibrovascular tissue
or granulation tissue) formation at the
day 14 examination.
Mean scores (24 – 72 hours) in the 5
animals not showing a severe response
were 0.0 (conjunctival chemosis), 0.1
(conjunctival redness), 0.0 (corneal
opacity), and 0.1 (iridial lesions), resp.
Mean scores for the severly affected rabbit
were 0.0 for corneal opacity and
conjunctival chemosis, 1.0 for iridial
lesions and 1.7 for redness of the
conjunctiva. Since the findings were
considered to be an irreversible lesion of
the eye, the animal was subsequently killed.
This unexpected reaction in one animal
only was considered likely to be
idiosyncratic in nature by the study author.
OECD 405 6 female Triticonazole single application All six animals showed a slight redness of
(1987)
New
of 100 mg of the conjunctiva one hour after application
purity 97.2 %
Zealand
triticonazole
which was accompanied by slight discharge
White
in one case. However, the redness had
rabbits
disappeared on day 1. According to the
classification system, the overall mean
scores from the 24, 48, and 72 hour
observations for redness, chemosis, corneal
opacity and iritis were 0.0, each

Dange, M.,
1997
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Table 23: Summary table of human data on serious eye damage/eye irritation
Type
of Test
data/report substance,

Relevant
about the
applicable)

information
study (as

Observations

Reference

No human data

Table 24: Summary table of other studies relevant for serious eye damage/eye irritation
Type
of Test
study/data
substance,

Relevant
about the
applicable)

information
study (as

Observations

Reference

No other studies

10.5.1

Short summary and overall relevance of the provided information on serious eye
damage/eye irritation
Study 1
After instillation, a slight initial pain response was observed in three animals, the other three rabbits
being unaffected. During the first 24 hours following treatment, slight injection of the conjunctival
vessels was observed in all rabbits. In addition, a very slight discharge was evident in four rabbits at
the 1 hour examination. No corneal effects or conjunctival chemosis was noted in any rabbit. Very
slight iritis was also observed in two rabbits at the one and 24 hour examinations. The eyes of five
rabbits were apparently normal within 48 hours after treatment.
In one rabbit, iritis was evident from the 24 hour observation through to 14 days with a crescent
shaped lesion in the pupil at 7 and 14 days, which was considered to be iris tissue, adhered to the
lens as a result of the iridial congestion. The same animal showed moderate conjunctival redness
from 1 hour to day 14 and also pannus (abnormal layer of fibrovascular tissue or granulation tissue)
formation at the day 14 examination.
Mean scores (24 – 72 hours) in the 5 animals not showing a severe response were 0.0 (conjunctival
chemosis), 0.1 (conjunctival redness), 0.0 (corneal opacity), and 0.1 (iridial lesions), resp. Mean
scores for the severly affected rabbit were 0.0 for corneal opacity and conjunctival chemosis, 1.0 for
iridial lesions and 1.7 for redness of the conjunctiva. Since the findings were considered to be an
irreversible lesion of the eye, the animal was subsequently killed. This unexpected reaction in one
animal only was considered likely to be idiosyncratic in nature by the study author.
Study 2
All six animals showed a slight redness of the conjunctiva one hour after application which was
accompanied by slight discharge in one case. However, the redness had disappeared on day 1.
According to the classification system, the overall mean scores from the 24, 48, and 72 hour
observations for redness, chemosis, corneal opacity and iritis were 0.0, each.
Based on the combined results from study 1 and study 2, the severe eye lesions in one animal in
study 1 can be considered as likely to be idiosyncratic in nature, as stated by the study author.

10.5.2

Comparison with the CLP criteria
Category 1 criteria:
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Substances that have the potential to seriously damage the eyes are classified in Category 1
(irreversible effects on the eye). Substances are classified in this hazard category on the basis of the
results of animal testing, in accordance with the criteria listed in Table 3.3.1 of CLP regulation.
These observations include animals with grade 4 cornea lesions and other severe reactions (e.g.,
destruction of cornea) observed at any time during the test, as well as persistent corneal opacity,
discoloration of the cornea by a dye substance, adhesion, pannus, and interference with the function
of the iris or other effects that impair sight. In this context, persistent lesions are considered those
which are not fully reversible within an observation period of normally 21 days. Substances are also
classified in Category 1 if they fulfil the criteria of corneal opacity ≥ 3 or iritis > 1,5 detected in a
Draize eye test with rabbits, recognising that such severe lesions usually do not reverse within a 21day observation period.
In case of 6 rabbits the following applies:
a. Classification as skin corrosive – Category 1 if destruction of skin tissue (visible necrosis through
the epidermis and into the dermis) occurs in at least one animal after exposure up to 4 hours.
In the first study in one animal iritis was evident from the 24 hour observation through to 14 days
with a crescent shaped lesion in the pupil at 7 and 14 days, which was considered to be iris tissue,
adhered to the lens as a result of the iridial congestion. The same animal showed moderate
conjunctival redness from 1 hour to day 14 and also pannus (abnormal layer of fibrovascular tissue
or granulation tissue) formation at the day 14 examination. Mean scores for the severly affected
rabbit were 0.0 for corneal opacity and conjunctival chemosis, 1.0 for iridial lesions and 1.7 for
redness of the conjunctiva. Since the findings were considered to be an irreversible lesion of the eye,
the animal was subsequently killed. Remaining 5 animals in study 1 showed very slight eye effects,
all of them being reversible. In study 2 no effects on eyes were observed.
Since only one of alltogether 12 animals showed severe eye lessions and other animals showed
hardly any irritation signs, it is considered likely that effects observed in one animal were
idiosyncratic in nature, as stated by the study author. Therefore, it is considered that above
mentioned criteria for category 1 eye effects are not met.

Category 2 criteria:
— at least in 2 of 3 tested animals, a positive response of:
— corneal opacity ≥ 1 and/or
— iritis ≥ 1, and/or
— conjunctival redness ≥ 2 and/or
— conjunctival oedema (chemosis) ≥ 2
— calculated as the mean scores following grading at 24, 48 and 72 hours after installation of the
test material, and which fully reverses within an observation period of 21 days
In case of 6 rabbits the following applies:
b. Classification as skin irritation – Category 2 if at least 4 out of 6 rabbits show a mean score per
animal of ≥ 2.3 ≤ 4.0 for erythema/eschar or for oedema
In study 1, 5 remaining animals showed very slight eye effects, all of them being reversible (mean
scores: 0.0 (conjunctival chemosis), 0.1 (conjunctival redness), 0.0 (corneal opacity), and 0.1 (iridial
lesions)).
In study 2, the overall mean scores (6 animals) from the 24, 48, and 72 hour observations for
redness, chemosis, corneal opacity and iritis were 0.0, each.
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Since 11 remaining animals showed scores far below the classification scores for category 2, it is
considered that above mentioned criteria for category 2 eye effects are not met.

10.5.3

Conclusion on classification and labelling for serious eye damage/eye irritation
Triticonazole does not meet the criteria for classification for serious eye damage/eye irritation.

RAC evaluation of serious eye damage/irritation
Summary of the Dossier Submitter’s proposal
The DS included two studies in NZW rabbits (6 males/study) performed according to OECD TG
405 and GLP for the assessment of serious eye damage/eye irritation.
In the first study, after a single instillation of 100 mg triticonazole, a slight initial pain response
was observed in three animals, with the other three rabbits unaffected (Johnson, 1991).
During the first 24 hours following treatment, slight injection of the conjunctival vessels was
observed in all rabbits. In addition, a very slight discharge was evident in four rabbits at the 1h examination. No corneal effects or conjunctival chemosis was noted in any rabbit. Very slight
iritis was also observed in two rabbits at the 1- and 2-h examinations. The eyes of five rabbits
were apparently normal within 48 hours after treatment.
In 1/6 rabbits, iritis was evident from the 24-h observation through to 14 days, with a crescent
shaped lesion in the pupil at 7 and 14 days. This was considered to be iris tissue, adhered to
the lens as a result of the iridial congestion. The same animal showed moderate conjunctival
redness from 1 hour to day 14, as well as pannus (abnormal layer of fibrovascular tissue or
granulation tissue) formation at the day 14 examination.
In the 5/6 animals not showing a severe eye response, the mean scores (24 - 72 hours) were
0.0 (conjunctival chemosis), 0.1 (conjunctival redness), 0.0 (corneal opacity), and 0.1 (iridial
lesions), respectively. In the severely affected rabbit, the mean scores were 0.0 for corneal
opacity and conjunctival chemosis, 1.0 for iridial lesions and 1.7 for redness of the conjunctiva.
Since the findings were considered to be an irreversible lesion of the eye, the animal was
subsequently killed. This unexpected reaction in one animal only was considered likely to be
idiosyncratic in nature by the study author.
In the second study, after a single installation of 100 mg triticonazole, all six animals showed a
slight redness of the conjunctiva one hour after application, accompanied by slight discharge in
one animal (Dange, 1997). However, the redness disappeared on day 1. According to the
classification criteria, the overall mean scores from the 24, 48, and 72-hour observations for
redness, chemosis, corneal opacity and iritis were all 0.0.
The DS concluded that based on the combined results from the two studies, the severe eye
lesions in one animal in the first study can be considered to be likely idiosyncratic in nature.
Therefore, triticonazole was not considered to meet the criteria for classification for serious eye
damage/eye irritation, and no classification was proposed.
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Comments received during public consultation
No comments were received during the public consultation.

Assessment and comparison with the classification criteria
The DS included two studies in NZW rabbits (6/males/study) performed according to OECD TG
405 and GLP for the assessment of serious eye damage/eye irritation.
In the first study, one rabbit showed an irreversible lesion of the eye and was subsequently
killed. However, the effect reported in this rabbit was considered by the study author to be
idiosyncratic in nature. RAC agreed with this assessment, and concluded that this effect should
not be taken into account for classification. In the second study, no effects in the eyes relevant
for classification as an eye irritant were reported.
In conclusion, RAC considered that based on the combined results from the two studies,
classification for serious eye damage/eye irritation is not justified.

10.6 Respiratory sensitisation
Table 25: Summary table of animal studies on respiratory sensitisation
Method,
guideline,
deviations
if any

Species,
Test
strain, sex, substance,
no/group

Dose levels,
duration of
exposure

Results

Reference

No animal study available

Table 26: Summary table of human data on respiratory sensitisation
Type
of Test
data/report substance,

Relevant information
about the study (as
applicable)
No
human
available

Observations

Reference

data

Table 27: Summary table of other studies relevant for respiratory sensitisation
Type
of Test
study/data substance,

Relevant information
about the study (as
applicable)
No
other
available

Observations

Reference

studies
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10.6.1
Short summary and overall relevance of the provided information on respiratory
sensitisation
There is no information available on the potential of triticonazole to induce respiratory sensitisation.

10.6.2

Comparison with the CLP criteria
There is no information available on the potential of triticonazole to induce respiratory sensitisation,
therefore, no comparison to criteria can be provided.

10.6.3

Conclusion on classification and labelling for respiratory sensitisation
There is no indication that tritioconazole could induce respiratory sensitisation.

RAC evaluation of respiratory sensitisation
Summary of the Dossier Submitter’s proposal
There is no information available on the potential of triticonazole to induce respiratory
sensitization. Therefore, no comparison with the CLP criteria can be done. The DS proposed no
classification for respiratory sensitization based on the absence of data.

Comments received during public consultation
No comments were received during the public consultation.

Assessment and comparison with the classification criteria
No information was available to the DS on the potential of triticonazole to induce respiratory
sensitisation.
In conclusion, RAC considered that ‘no classification’ for respiratory sensitization is
justified, based on the absence of data.

10.7 Skin sensitisation
Table 28: Summary table of animal studies on skin sensitisation (see Annex I for further
details)
Method,
guideline,
deviations
if any
OECD 406
(1981)
GPMT
assay

Species,
Test
strain,
sex, substance,
no/group

Dose
duration
exposure

levels
of

albino Dunkin Triticonazole, intradermal
Hartley guinea
induction
(two
purity 96.4 %
pig
sites per dose, 0.1
ml/injection)
10 animals/sex
in both treated
with (i) Freunds
and
control
Complete
Adjuvant (FCA),

Results

Reference

In the main study, mild to
moderate skin reactions were
observed in most animals (test and
controls) following intradermal
injection. Also after topical
induction, mild skin irritation and
exfoliation was evident in almost
all animals (test and control

Johnson, I. R.,
1993
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Method,
guideline,
deviations
if any

Species,
Test
strain,
sex, substance,
no/group

Dose
duration
exposure

levels
of

groups

(ii) 5 % w/v
triticonazole
in
propylene glycol
and (iii) 5 % w/v
triticonazole in a
mixture
of
propylene glycol
and FCA
Topical induction
(for 48 hours under
occlusive dressing)
- concentration of
50 % triticonazole
in
propylene
glycol
for test
animals
and
propylene glycol
only for control
animals
challenge
phase
was performed on
all guinea pigs
(controls and test
animals)
by
applying 50 %
triticonazole
in
propylene glycol;

Results

Reference

animals). Following topical
challenge with 50 % test material
in propylene glycol, erythema was
noted in 3 males and 3 females in
the control groups (barely
perceptible or slight) and in 2
males and 2 females in the test
groups (barely perceptible). In
addition, exfoliation was evident
in 3 males and 5 females in the
controls compared with 5 males
and 8 females in the test group.
Following topical challenge with
10 % triticonazole in propylene
glycol, a barely perceptible
erythema was noted in one female
in the test group only. In addition,
exfoliation was noted in 3 control
females and one male and one
female from the test groups.
Topical challenge with propylene
glycol alone produced no skin
reactions.

24 hours under
occlusive dressing

OECD 406 Dunkin/Hartley Triticonazole
(1981)
guinea pigs
purity 97.0 %
Modified
10 animals/sex
Buehler
in
treated
assay (9- group
inductions)
5 animals/sex
(No
in control
positive
control
included;
no
information
on
any
positive
control
data from
that time
period)

Induction: 50%,

During the induction phase of the Rees P.B., 1992
main study, very faint erythema at
Challenge:
10%
the application site was observed
and 50%
in one male during the first week
6 hours under of induction and at the majority of
occlusive dressing animals during the second and
third week of induction with 50 %
w/v triticonazole in propylene
glycol. No reaction was observed
amongst the control animals.
After challenge application with
50 % w/v, no dermal reactions
were observed in treated or
control animals. Challenge
application of 10 % w/v produced
very faint erythema in one female
of the test group animals and no
reactions amongst controls.
Challenge with propylene glycol
alone did not cause any dermal
reactions.

OECD 406 Dunkin/Hartley Triticonazole Induction: 50%,

After the first induction no skin

Anonymous,
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Method,
guideline,
deviations
if any
(1992)

Species,
Test
strain,
sex, substance,
no/group

Dose
duration
exposure

guinea pigs

Buehler
assay

10 animals/sex
in
treated
group

Challenge:
and 50%

Purity 90.3%

5 animals/sex
in control

levels
of

Results

Reference

25% irritation was observed in all
animals of the control and test
group. The second and third
6 hours under
induction caused discrete or
occlusive dressing
patchy to moderate and confluent
erythema in several animals of the
control and test group, each. After
the challenge discrete or patchy or
moderate and confluent erythema
was noticed in the application
sites of the 50% test substance
preparation of one animal of the
control group and two animals of
the test group. No skin reactions
were noticed in all application
sites of the 25% test substance
preparation and the vehicle
propylene glycol. Thus, 10% of
guinea pigs revealed skin reaction
after challenge which is below the
value of 15% that would trigger a
classification.

2006

Table 29: Summary table of human data on skin sensitisation
Type
of Test
data/report substance,

Relevant
about the
applicable)

information
study (as

Observations

Reference

No human data

Table 30: Summary table of other studies relevant for skin sensitisation
Type
of Test
study/data
substance,

Relevant
information
about the study (as
applicable)

Observations

Reference

No other studies

10.7.1

Short summary and overall relevance of the provided information on skin
sensitisation
Study 1
Under the conditions of the Maximization test, triticonazole did not cause delayed contact
hypersensitivity in guinea pigs. Mild to moderate skin reactions were observed in most animals (test
and controls) following intradermal injection. Also after topical induction, mild skin irritation and
exfoliation was evident in almost all animals (test and control animals). Following topical challenge
with 50 % test material in propylene glycol, erythema was noted in 3 males and 3 females in the
control groups (barely perceptible or slight) and in 2 males and 2 females in the test groups (barely
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perceptible). In addition, exfoliation was evident in 3 males and 5 females in the controls compared
with 5 males and 8 females in the test group. Following topical challenge with 10 % triticonazole in
propylene glycol, a barely perceptible erythema was noted in one female in the test group only. In
addition, exfoliation was noted in 3 control females and one male and one female from the test
groups. Topical challenge with propylene glycol alone produced no skin reactions.
The results do not indicate classification of the test material for skin sensitization according to
Regulation (EC) 1272/2008, although the reliability of the study cannot be completely confirmed (no
positive control included or information on positive historical controls available).
Study 2
Under the conditions of the modified Buehler assay repeated occluded dermal application of
triticonazole did not cause delayed contact hypersensitivity in guinea pigs.
During the induction phase, very faint erythema at the application site was observed in one male
during the first week of induction and at the majority of animals during the second and third week of
induction with 50 % w/v triticonazole in propylene glycol. No reaction was observed amongst the
control animals. After challenge application with 50 % w/v, no dermal reactions were observed in
treated or control animals. Challenge application of 10 % w/v produced very faint erythema in one
female of the test group animals and no reactions amongst controls. Challenge with propylene glycol
alone did not cause any dermal reactions.
The results do not indicate classification of the test material for skin sensitization according to
Regulation (EC) 1272/2008, although the reliability of the study cannot be completely confirmed (no
positive control included or information on positive historical controls available).

Study 3
After the first induction no skin irritation was observed in all animals of the control and test group.
The second and third induction caused discrete or patchy to moderate and confluent erythema in
several animals of the control and test group, each. After the challenge discrete or patchy or
moderate and confluent erythema was noticed in the application sites of the 50% test substance
preparation of one animal of the control group and two animals of the test group. No skin reactions
were noticed in all application sites of the 25% test substance preparation and the vehicle propylene
glycol. Thus, 10% of guinea pigs revealed skin reaction after challenge which is below the value of
15% that would trigger a classification. The positive control HCA technical 85% showed that the
guinea pig strain used was sufficiently sensitive for detection of skin sensitizing compounds in the
Buehler test. However, positive control data are only available for Maximisation test and Modified
Buehler Test.
The results do not indicate classification of the test material for skin sensitization according to
Regulation (EC) 1272/2008, although the sensitivity of the 3-inductions Buehler assay is limited.

10.7.2

Comparison with the CLP criteria
Substances shall be classified as skin sensitisers (Category 1) where data are not sufficient for subcategorisation in accordance with the following criteria:
(a) if there is evidence in humans that the substance can lead to sensitisation by skin contact in a
substantial number of persons; or
(b) if there are positive results from an appropriate animal test
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For Category 1, when an adjuvant type test method for skin sensitisation is used, a response of at
least 30 % of the animals is considered as positive. For a non-adjuvant Guinea pig test method a
response of at least 15 % of the animals is considered positive.
Criteria for subcategorization into 1A or 1B:

In none of the studies (Maximisation assay, modified Buehler assay and Buehler assay) with
triticonazole the animal test results achieved the % of positive response necessary (30%
Maximisation assay, 15% Buehler assay) to conclude that triticonazole is a skin sensitser.

10.7.3

Conclusion on classification and labelling for skin sensitisation
Triticonazole does not meet the criteria for classification for skin sensitisation.

RAC evaluation of skin sensitisation
Summary of the Dossier Submitter’s proposal
The DS included three studies for the assessment of skin sensitisation, one Guinea Pig
Maximisation Test (GPMT) with 10 animals/sex/group, one modified Buehler assay with 10
animals/sex/treated group and 5 animals/sex/control group and one Buehler assay with 10
animals/sex/group. All studies were performed in albino Dunkin Hartley Guinea pigs, according to
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OECD TG 406 (however, with some modifications) and GLP. No human data was available.
In the GPMT assay, triticonazole did not cause delayed contact hypersensitivity in Guinea pigs
(Johnson, 1993). Mild to moderate skin reactions were observed in most animals (test and
controls) following intradermal injection (two sites with 0.1 mL/injection of A: Freunds Complete
Adjuvant (FCA), B: 5% w/v triticonazole in propylene glycol (PG), C: 5% w/v in a mixture of FCA
and PG). After topical induction (50% of triticonazole in PG), mild skin irritation and exfoliation
was also evident in almost all animals (test and control animals). Following topical challenge
(50% and 10% triticonazole in PG) erythema was noted in three males and three females in the
control groups (barely perceptible or slight) and in two males and two females in the 50% groups
(barely perceptible). In addition, exfoliation was evident in three males and five females in the
controls compared with five males and eight females in the 50% group. Following topical
challenge with 10% triticonazole in PG, a barely perceptible erythema was noted in one female in
the test group. In addition, exfoliation was noted in three control females and one male, and one
female from the test groups. Topical challenge with PG produced no skin reactions. No positive
control was included in the study.
In the modified Buehler study, repeated occluded dermal application of triticonazole did not cause
delayed contact hypersensitivity in Guinea pigs. During the induction phase (50% triticonazole
w/v in PG), very faint erythema at the application site was observed in one male during the first
week of induction, and in most animals during the second and third week. No reaction was
observed in the control animals. After challenge application (50% w/v in PG), no dermal reactions
were observed in treated or control animals. Challenge application of 10% w/v produced very
faint erythema in one female from the test group and no reactions amongst controls. Challenge
with PG did not cause any dermal reactions. No positive control was included in the study.
In the Buehler assay, after the first induction at day 0 (50% w/v triticonazole in PG), no skin
irritation was observed in any animal of the control or test group. The second (day 7) and third
(day 14) induction caused discrete or patchy to moderate and confluent erythema in several
animals of the control and test group. After challenge (25 or 50% w/v triticonazole in PG),
discrete or patchy or moderate and confluent erythema was noticed at the application sites of the
50% triticonazole group in two animals (10%) and in one animal of the control group (5%). No
skin reactions were noticed in any application sites of the 25% triticonazole group nor of the
vehicle PG. Thus, 10% of Guinea pigs revealed skin reaction after challenge, which is below the
value of 15% that trigger classification for skin sensitisation. In the positive control group (αhexylcinnamaldehyde (HCA) technical), 85% of the animals showed positive reactions to the
challenge indicating that the Guinea pig strain used was sufficiently sensitive for detection of skin
sensitizing compounds in the Buehler test.
The DS summarised that the results from the GPMT, modified Buehler test and Buehler test do
not indicate skin sensitisation according to the CLP Regulation, although the reliability of the
GPMT and the modified Buehler test cannot be completely confirmed since no positive control was
included in these two studies. Further, the sensitivity of the 3-inductions Buehler assay is limited.
The DS concluded that triticonazole does not meet the classification criteria for skin sensitisation.

Comments received during public consultation
No comments were received during the public consultation.

30

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO);
(RS)-(E)-5-(4-CHLOROBENZYLIDENE)-2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1YLMETHYL)CYCLOPENTANOL
Assessment and comparison with the classification criteria
The DS included three studies for the assessment of skin sensitisation, one GPMT with 10
animals/sex/group, one modified Buehler assay with 10 animals/sex/treated group and 5
animals/sex/control group and one Buehler assay with 10 animals/sex/group. All studies were
performed in albino Dunkin Hartley Guinea pigs and according to OECD TG 406 and GLP. No
human data was included.
Table: the CLP criteria for classification as Skin Sensitisation based on data from GPMT and Buehler test
Sub-category 1A
Assay

Criteria

GPMT

≥ 30% responding at ≤ 0,1% intradermal induction dose or
≥ 60% responding at > 0,1% to ≤ 1% intradermal induction dose

Buehler assay

≥ 15% responding at ≤ 0,2% topical induction dose or
≥ 60% responding at > 0,2% to ≤ 20% topical induction dose
Sub-category 1B

GPMT

≥ 30% to < 60% responding at > 0,1% to ≤ 1% intradermal induction dose
or ≥ 30% responding at > 1% intradermal induction dos

Buehler test

≥ 15% to < 60% responding at > 0,2% to ≤ 20% topical induction dose or
≥ 15% responding at > 20% topical induction dose

Under the conditions of the GPMT assay and the modified Buehler assay, triticonazole did not
cause delayed contact hypersensitivity in Guinea pigs. However, these two studies have some
limitations since no positive control was included.
In the Buehler assay following the first induction, no skin irritation was observed in any of the
animals of the control and triticonazole treated groups (25 and 50%). The second and third
induction caused discrete or patchy to moderate and confluent erythema in several animals from
the control and the triticonazole groups. After the challenge, discrete or patchy or moderate and
confluent erythema was noticed at the application sites of the 50% triticonazole group in two
animals (10%) with no reactions in the PG treated group. No skin reactions were noticed in any
application sites of the 25% triticonazole group or the PG treated group.
According to the CLP criteria, for the Buhler test, classification as Skin Sens. 1B requires
responses in 15% of the animals at > 20% topical induction dose. Following the 50% triticonazole
induction dose, 10% of the animals showed skin reactions after challenge, which was below the
value of 15% that would trigger a classification as Skin Sens. 1B. In the positive control group
treated with HCA technical, 85% of the animals showed positive reactions to the challenge
indicating that the Guinea pig strain used was sufficiently sensitive for detection of skin sensitizing
compounds in the Buehler test. However, positive control data are only available for the Buehler
Test.
In summary, the results from the GPMT, modified Buehler test and Buehler test did not indicate

31

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO);
(RS)-(E)-5-(4-CHLOROBENZYLIDENE)-2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1YLMETHYL)CYCLOPENTANOL
skin sensitisation, although the reliability of the GPMT and the modified Buehler test cannot be
completely confirmed since no positive control was included in these two studies. Further, the
sensitivity of the Buehler assay with three induction doses is considered as limited.
In conclusion, based on the data available, although not including a valid study for the
assessment of skin sensitisation, RAC agreed with the DS that classification for skin
sensitisation is not justified.

10.8 Germ cell mutagenicity
Table 31: Summary table of mutagenicity/genotoxicity tests in vitro (see Annex I for further
details)
Method,
Test
guideline,
substance,
deviations if
any
OECD
(1983)

Relevant
information Observations
about the study including
rationale
for
dose
selection (as applicable)

471 Triticonazole 25, 79, 250, 790 and 2500 not mutagenic when tested at dose levels
µg/plate
up to 2500 µg/plate

Reference

May, K., 1991

purity

-The
97.1%
stability of
the
test
compound
in
the
solvent was
not
determined
-No
statistical
analysis of
the results
was
performed

Dose established on the
basis of a preliminary range
finding test with the strain
TA 98. In this pre-test,
triticonazole
at
a
concentration
of
2500
µg/plate induced slight
thinning of the background
lawn and a reduction of
revertant cells.

strains TA 1535, TA
1537, TA 98 and TA 100

-No E.coli
WP2 strains
or
S.
typhimurium
TA102 were
tested
OECD
(1997)

471 Triticonazole 33-5500 µg/plate (6 doses)

not mutagenic in the Ames standard
plate test and pre-incubation test up to
S. typhimurium strains TA
5500 µg/plate
98, TA 100, TA 1535 and
TA 1537, and a strain of E.
coli WP2 uvrA

Woitkowiak
C., 2014

473 Triticonazole 0, 10, 20, 40, 50 and 60 no increase in the incidence of structural
µg/ml without S-9,
chromosomal aberrations. The apparent
purity:
increase in polyploid cells at 250 and
no 97.1%
and 0, 125, 250 and 500
500 µg/ml, without any dose-response
reduction of
µg/ml with S-9
but above historical control solvent data
50% or more
doses
based
on
a cannot be easily interpreted
in
the
preliminary toxicity test

Dance C. A.,
1992

purity:

-No special 91.3%
statistical
tests
were
performed
OECD
(1983)
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Method,
Test
guideline,
substance,
deviations if
any

Relevant
information Observations
about the study including
rationale
for
dose
selection (as applicable)

mitotic
index
achieved in
the presence
of S9 mix

with concentrations of 62.5,
125, 250, 500 and 1000
µg/ml tested

cultured
lymphocytes

Reference

human

-Only one
sampling
time
was
included;
-the number
of
metaphases
scored is in
excess
of
that required
by
the
mentioned
guideline
OECD
(1983)

473 Triticonazole First experiment:

purity:
90.9%

No induction of numerical chromosomal
aberrations
in
cultured
human
0 (solvent control), 7.751,
lymphocytes when tested at dose levels
11.07, 15.82, 22.6, 32.28,
up to toxic concentrations
46.12, 65.88, 94.12, 134.5,
192.1, 274.4, 392.0, 560 Regarding
structural
chromosomal
and 800 µg/ml
aberrations, based on weight of evidence,
the results were negative. This
Second experiment:
conclusion is based on the fact that
0 (solvent control), 33.79, equivocal results although observed in
45.05, 60.07, 80.09, 106.8, the first experiment (positive only in one
142.4, 189.8, 253.1, 337.5, of two replicates at two concentrations)
were not confirmed throughout the
450, 600 and 800 µg/ml
second experiment
Doses chosen based on limit
of solubility

Marshall R.,
1997

cultured human peripheral
blood lymphocytes
OECD
(1984)

476 Triticonazole concentrations of 0, 62.5, no evidence of mutagenic activity at the
125, 250, 500 and 1000 HGPRT gene locus, when V79 cells
purity:
µg/ml without and with were treated in the absence or presence
97.1%
metabolic activation
of S-9 mix

Lloyd, J. M.,
1991

dose levels were established
on the basis of preliminary
toxicity test with dose
concentrations of 0, 5.6, 28,
140, 700 and 3500 µg/ml
(with and without S-9
V79 cells
OECD
(1986)

482 Triticonazole Hepatocytes isolated from no evidence of DNA damage leading to
male Sprague Dawley CD UDS in rat hepatocytes
purity:
rats
97.1%
0 (solvent control), 7.81,

Foster, B.,
1992
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Method,
Test
guideline,
substance,
deviations if
any

Relevant
information Observations
about the study including
rationale
for
dose
selection (as applicable)

Reference

15.6, 31.3, 62.5 and 125
µg/ml

Table 32: Summary table of mutagenicity/genotoxicity tests in mammalian somatic or germ
cells in vivo (see Annex I for further details)
Method,
Test
guideline,
substance,
deviations
if any
OECD 474 Triticonazole
(1983)
purity:
97.1%

Relevant
about the
applicable)

information Observations
study (as

Reference

25, 125, 625 mg/kg bw

No chromosomal damage leading to Edwards C. N.,
micronucleus formation in polychromatic
1992
5 males/females pro dose
erythrocytes of treated mice at doses up
level for 24 hours sacrifice
to 625 mg/kg bw
10 mice each having
received 0 and 625 mg/kg
bw, resp., were killed after
48 and 72 hours, resp

Table 33: Summary table of human data relevant for germ cell mutagenicity
Type
of Test
data/report substance,

Relevant information about the Observations
study (as applicable)

Reference

No human data available

10.8.1

Short summary and overall relevance of the provided information on germ cell
mutagenicity

Triticonazole was tested in an acceptable range of in vitro and in vivo mutagenicity assays measuring
different end points of potential mutagenicity such as gene mutation in bacteria and in mammalian cells, and
chromosomal aberration and UDS in somatic cells.
Results from these studies showed that triticonazole did not induce gene mutation in two AMES tests, or
gene mutation in mammalian cells in culture (CH-V79 assay). No potential for clastogenicity was observed
in the in vitro chromosome aberration assay in human lymphocytes (2 studies) or in the in-vitro UDS assay
in rat hepatocytes as well.
The only suggestion of a genotoxic response was an increase in the incidence of polyploid cells in one of the
in vitro assays with human lymphocytes in the presence of exogenous metabolic activation. However, there
was no clear dose response in the absence of any effect on the mitotic index seen in this study. Moreover, no
such effect on numerical aberrations was evident in the second more recent chromosomal aberration study in
human lymphocytes with a comparable concentration range tested. In addition, no indications of numerical
aberrations were evident in the in vivo mouse micronucleus assay.
In the in vivo mouse micronucleus assay, a clear negative result was obtained. Based on ADME studies with
triticonazole and observed toxicity in the MN assay it can be concluded that triticonazole reached the bone
marrow. Therefore, it can be concluded that triticonazole has no genotoxic potential of relevance to human
risk assessment.
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Summary of mutagenicity studies with triticonazole
Type of study

Dose range

Results

Reference

In vitro-studies
Reverse mutation assay
(S. typhimurium TA 1535, TA 1537, TA 98
and TA 100)

0, 25, 79, 250, 790 and 2500 µg/plate
(dissolved in DMSO)

negative
(+/- S-9 mix)

May K.;
1991

Reverse mutation assay
(S. typhimurium TA 1535, TA 1537, TA 98,
TA 100 and E. coli WP2 uvrA)

0, 33, 100, 333, 1000, 2750 and 5500
µg/plate (dissolved in DMSO)

negative
(+/- S-9 mix)

Woitkowiak
C., 2014

Chinese Hamster V79 cell/HGPRT locus
gene mutation assay

0, 62.5, 125, 250, 500 and 1000 µg/ml
(dissolved in DMSO)

negative
(+/- S-9 mix)

Lloyd J. M.;
1991

Chromosomal aberration assay in cultured
human lymphocytes

0, 10, 20, 40, 50 and 60 µg/ml
(- S-9)

no structural
aberrations
(+/- S-9 mix)

Dance C. A.;
1992

0, 125, 250 and 500 µg/ml
(+ S-9)
(dissolved in DMSO)

Chromosomal aberration assay in cultured
human lymphocytes

0 – 800 µg/l (dissolved in DMSO)
evaluation performed at:
(I) 274.4, 392, 560 µg/ml (+/- S-9)

increased polyploidy at
250 and 500 µg/ml
(+ S-9)
[questionable signif.]
negative
(+/- S-9 mix)

Marshall R.;
1997

negative

Foster B.;
1992

(II) 253.1, 337.5, 450 µg/ml (- S-9)
337.5, 450, 600 µg/ml (+ S-9)
Unscheduled DNA synthesis assay in rat
hepatocytes

0, 7.81, 15.6, 31.3 and 62.5 µg/ml
(dissolved in DMSO)

In vivo-studies
Micronucleus test in CD-1 mice

10.8.2

0, 25, 125 and 625 mg/kg bw
negative
(single oral dose [gavage]; dissolved in
0.5 % aqueous methyl cellulose)

Edwards C.
N.; 1992

Comparison with the CLP criteria
There was no indication that triticonazole has a mutagenic effect on somatic or germ cells in several
in vitro assays and an in vivo micronucleus assay. The criteria for classification for mutagenicity are
not met.
Category 1A:
The classification in Category 1A is based on positive evidence from human epidemiological studies.
Substances to be regarded as if they induce heritable mutations in the germ cells of humans.
No human epidemiological studies are known for triticonazole. From the results of animal studies
there are no indications that Triticonazole could induce heritable mutations in the germ cells of
humans.
Category 1B:
The classification in Category 1B is based on:
— positive result(s) from in vivo heritable germ cell mutagenicity tests in mammals; or
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— positive result(s) from in vivo somatic cell mutagenicity tests in mammals, in combination with
some evidence that the substance has potential to cause mutations to germ cells. It is possible to
derive this supporting evidence from mutagenicity/genotoxicity tests in germ cells in vivo, or by
demonstrating the ability of the substance or its metabolite(s) to interact with the genetic material of
germ cells; or
— positive results from tests showing mutagenic effects in the germ cells of humans, without
demonstration of transmission to progeny; for example, an increase in the frequency of aneuploidy
in sperm cells of exposed people.
No germ cell mutagenicity studies are available with triticonazole. Results from studies in somatic
cells do not give any indication for potential mutagenicity. Results from QSAR ananlysis of
structurally similar metabolites (DRAR of Triticonazole) do not give any alert for mutagenicity.
Category 2:
Substances which cause concern for humans owing to the possibility that they may induce heritable
mutations in the germ cells of humans
The classification in Category 2 is based on:
— positive evidence obtained from experiments in mammals and/or in some cases from in vitro
experiments, obtained from:
— somatic cell mutagenicity tests in vivo, in mammals; or
— other in vivo somatic cell genotoxicity tests which are supported by positive results from
in vitro mutagenicity assays.
Results from studies in somatic cells do not give any indication for potential mutagenicity. Results
from QSAR ananlysis of structurally similar metabolites (DRAR of Triticonazole) do not give any
alert for mutagenicity.

10.8.3

Conclusion on classification and labelling for germ cell mutagenicity
Triticonazole does not meet the criteria for classification for mutagenicity.

RAC evaluation of germ cell mutagenicity
Summary of the Dossier Submitter’s proposal
Triticonazole was tested in six in vitro and one in vivo mutagenicity assays measuring different
endpoints of potential mutagenicity such as gene mutation in bacteria and in mammalian cells,
chromosomal aberration (CA), and Unscheduled DNA Synthesis (UDS) and micronucleus (MN) in
somatic cells. All the studies were performed according to OECD TG and GLP.
Results from these studies showed that triticonazole did not induce gene mutation in two AMES tests,
or in one gene mutation assay in cultured mammalian cells (CH-V79 assay). Further, no potential for
clastogenicity was observed in the in vitro CA assay in human lymphocytes (2 studies) or in an in
vitro UDS assay in rat hepatocytes.
The only indication of a genotoxic response was an increase in the incidence of polyploid cells in one
of the in vitro assays with human lymphocytes in the presence of exogenous metabolic activation

36

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO);
(RS)-(E)-5-(4-CHLOROBENZYLIDENE)-2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1YLMETHYL)CYCLOPENTANOL
system (S-9 fraction) (Dance, 1992). However, there was no clear dose response, and no effect on
the mitotic index was observed in the study. Moreover, no effect on numerical aberrations was
evident in the second, more recent, CA study in human lymphocytes with a comparable
concentration range tested.
In the in vivo mouse MN assay with exposure to 0, 25.0, 125.0 and 625 mg/kg triticonazole, a clear
negative result was obtained. Based on ADME studies with triticonazole and the observed toxicity in
the MN assay including clinical signs (transient over activity after dosing in the mid- and high dose
group, and transient piloerection and hunched posture in the high dose group), it can be concluded
that triticonazole reached the bone marrow.
In summary, the results from the in vitro and in vivo studies in bacterial and mammalian cells do not
give any indication of a potential mutagenic activity following exposure to triticonazole. Further,
results from QSAR analysis of structurally similar metabolites do not give any alert for mutagenicity.
The DS concluded that triticonazole does not meet the criteria for classification as a germ cell
mutagen.

Comments received during public consultation
One MSCA commented on the assessment of mutagenicity. The MSCA considered that the in the CA
in vitro assay (Dance, 1992) an increase in polyploidy was reported at 250 and 500 µg/mL (above
HCD); however, no such effects were reported in another comparable in vitro and in vivo study.
Further, the MSCA commented that exposure of the bone marrow was not proven in the in vivo MN
test (Edwards, 1992). The MSCA also noted that in another in vitro CA assay (Marshall, 1997) the
results were not negative, but should be considered as equivocal. The MSCA considered that
triticonazole could possibly be genotoxic.

Additional key elements
A recent bioanalytic study in mice was submitted by the applicant (the OECD TG 417 was taken into
consideration and the study was performed according to GLP) to address the bioavailability of
triticonazole in mice (Fabian, 2019). In the study 625 mg/kg bw of 14C-triticonazole was given once
by oral gavage to two groups of four male CD1 mice. The mean actual nominal doses were 679.3 and
649.7 mg/kg bw of triticonazole for animals sacrificed after two and four hours, respectively. The
corresponding mean radioactive doses were 9.04 MBq/animal (two hours after dosing) and 8.66
MBq/animal (four hours after dosing). In plasma, the mean total radioactive residues (TRR) were
111.84 ± 8.75 μg Eq/g (two hours after dosing) and 157.39 ± 23.36 μg Eq/g (four hours after
dosing). In blood cells, the mean TRR were 56.45 ± 10.07 μg Eq/g (two hours after dosing) and
70.74 ± 12.30 μg Eq/g (four hours after dosing). In bone marrow, the mean TRR were 90.29 ±
20.25 μg Eq/g (two hours after dosing) and 115.29 ± 23.67 μg Eq/g (four hours after dosing). Taken
together, these data demonstrated that 14C-triticonazole and/or its metabolites reach the systemic
circulation including the bone marrow of male mice after one dose via oral administration.

Assessment and comparison with the classification criteria
Triticonazole was tested in six in vitro and one in vivo genotoxicity/mutagenicity assays measuring
different end-points of possible mutagenicity. These included gene mutation in bacteria and in
mammalian cells, CA, UDS and MN in somatic cells. All the studies were performed according to
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OECD TG and GLP. Triticonazole was not tested in germ cell mutagenicity tests. Further, no human
epidemiological studies assessing the mutagenic potential of triticonazole was included by the DS.
The in vitro data in bacterial and mammalian cells are shown in the table below.
Table: Summary of the mutagenicity studies with triticonazole
Type of study

Dose range

Results

Reference

Reverse mutation assay (OECD TG
471)
(S. typhimurium TA 1535, TA 1537,
TA 98 and TA 100)

0, 25, 79, 250, 790 and
2500 µg/plate
(dissolved in DMSO)

negative
(+/- S-9 mix)

May, 1991

Reverse mutation assay (OECD TG
471)
(S. typhimurium TA 1535, TA 1537,
TA 98, TA 100 and E. coli WP2 uvrA)

0, 33, 100, 333, 1000,
2750 and 5500 µg/plate
(dissolved in DMSO)

negative
(+/- S-9 mix)

Woitkowiak,
2014

Chinese Hamster V79 cell/HGPRT
locus gene mutation assay (OECD TG
476)

0, 62.5, 125, 250, 500 and
1000 µg/ml
(dissolved in DMSO)

negative
(+/- S-9 mix)

Lloyd, 1991

CA assay in cultured human
lymphocytes (OECD TG 473)

0, 10, 20, 40, 50 and 60
µg/ml
(- S-9)

no structural
aberrations
(+/- S-9 mix)

Dance,
1992

0, 125, 250 and 500 µg/ml
(+ S-9)
(dissolved in DMSO)

increased polyploidy at
250 and 500 µg/ml
(+ S-9)
[questionable
significance.]

0 – 800 µg/L (dissolved in
DMSO)

(I)

Equivocal1

(II)

negative
(+/- S-9 mix)

CA assay in cultured human
lymphocytes (OECD TG 473)

evaluation performed at:
(I) 274.4, 392, 560 µg/ml
(+/- S-9)

Marshall,
1997

(II) 253.1, 337.5, 450
µg/ml (- S-9)
337.5, 450, 600 µg/ml
(+ S-9)
UDS assay in rat hepatocytes (OECD
TG 474)

0, 7.81, 15.6, 31.3 and
62.5 µg/mL
(dissolved in DMSO)

negative

Foster,
1992

1 absence of S-9 resulted in statistically significant increased frequencies of cells with structural aberrations at 392 µg/mL and
560 µg/mL, however, with 50% cytotoxicity at 560 µg/mL. No increase was reported in the presence of S-9.

The results from these studies showed that triticonazole did not induce gene mutation in two AMES
tests, or gene mutation in mammalian cells in culture (CH-V79 assay). No potential for clastogenicity
was observed in the in vitro CA assay in human lymphocytes (two studies) or in the in vitro UDS
assay in rat hepatocytes.
The only indication of genotoxicity was an increase in the incidence of polyploid cells in one of the in
vitro assays with human lymphocytes in the presence of S-9 activation (Dance, 1992). However, in
the study there was no clear dose response in polyploid cells in the absence of any effect on the
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mitotic index, see table below. Moreover, no such effect on numerical aberrations was evident in the
second, more recent CA in vitro study in human lymphocytes with a comparable concentration range
tested (Marshall, 1987). In addition, no indications of numerical aberrations were evident in the in
vivo mouse MN assay.
Table: Mitotic indices and mean % cells with CA in cultured lymphocytes treated with triticonazole (Dance,
1992)
Treatment
(µg/ml)

without S-9

with S-9

Mitotic
index 1
(mean)

mean % cells with
aberrations

number
of
polyploid
cells 2

Mitotic
index 1
(mean)

mean % cells with number
aberrations
of
polyploid
incl.
excl.
cells 2
gaps
gaps

incl. gaps

excl. gaps

13.9

1.7

0.3

4, 0, 0

12.1

1.7

0.0

0, 0, 0

40

11.9

2.7

0.0

0, 1, 0

-

-

-

-

50

10.2

2.3

2.0

2, 0, 1

-

-

-

-

60

6.9

3.7

0.7

1, 1, 0

-

-

-

-

125

-

-

-

-

17.5

0.7

0.7

0, 0, 0

250

-

-

-

-

13.0

3.0

1.0

9, 1, 7

500

-

-

-

-

11.6

4.0

1.0

0, 3, 5

Positive control
Chlorambucil

12.3

35.0***

27.3***

1, 1, 0

-

-

-

-

-

-

-

13.1

22.3***

17.0***

2, 0, 0

Control
Triticonazole

Positive control
Cyclophosphamide

1 mitotic index = number of metaphases x 100
number of lymphocytes
2 number of polyploid cells per culture (three cultures examined) when scoring 100 metaphases
*** = (p< 0.001) significantly different from controls

In vivo study
In the in vivo mouse MN in CD-1 mice exposed to 0, 25, 125 and 625 mg/kg bw triticonazole in a
single dose by gavage, a clear negative result was observed with no MN formation in polychromatic
erythrocytes at doses up to 625 mg/kg bw (Edwards, 1992). Based on toxicokinetic studies with
triticonazole and the observed toxicity in the MN assay it was concluded that triticonazole reached
the bone marrow. For further information, see "Additional Key elements".
Comparison with the CLP criteria
No human epidemiological data was available assessing germ cell mutagenicity following exposure to
triticonazole. RAC therefore concluded that classification as Muta. 1A is not justified.
No germ cell mutagenicity studies in animals were available with triticonazole. Results from studies
in somatic cells in vitro or in vivo do not give any indication for potential mutagenicity. RAC therefore
concluded that classification as Muta. 1B or Muta. 2 is not justified.
In conclusion, RAC agreed that no classification for germ cell mutagenicity is justified.
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10.9 Carcinogenicity
Table 34: Summary table of animal studies on carcinogenicity (see Annex I for further
details)
Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test
substance,
dose levels
duration of
exposure

Results

Reference

OECD
(1981)

451 Triticonazole, The NOAEL for this study was at 750 ppm (29.4 – 38.3 mg/kg bw/d) based
on decreased bodyweight gain and significant histopathological findings in
purity 97 %
the liver and adrenals evident at 5000 ppm.
CD rats
5, 25, 750
Slightly increased incidence (above HCD) of thyroid follicular cell
50
and
5000
adenoma in males of high dose group (3/47, 1/30, 0/34, 0/39, 7/49) was
males/females ppm
considered to reflect the spontaneous occurrence of this finding., based
per group
(equivalent to
upon following considerations:
mean
achieved

Tumour type and background incidence: The incidence of thyroid
doses of
follicular adenomas in male rats was only slightly above the historical
control range and no statistical significance (not statistically
0, 0.2, 1.0,
29.4
and
significantly different to control, no positive trend in the trend-test) or
203.6 mg/kg
dose-response was observed
bw/d [males] 
Multi-site responses: In no organ the effects were considered
treatment-related, so no multi-site response was observed.
and 0, 0.3,
1.3, 38.3 and 
Progression of lesions to malignancy: Only benign tumours were
286.6 mg/kg
observed.
bw/d

Whether responses are in a single or in both sexes: Only males were
[females]
affected slightly above HCD
Whether responses are in single species or several species: Increased
99
weeks 
incidence of thyroid follicular cell adenoma was observed only in
[♂],
100
male rats but not in female rats or mice
weeks [♀]

Pattern from HCD (higher incidence in males than in females) was
Additional 15
reflected in the study results
animals/sex
Thyroid was not the target organ of triticonazole in any of the
and
dose 
submitted studies
group were
sacrificed

No effects on thyroid hormone receptors and no inhibition of TPO or
after 26 and
deiodinase type 1 enzyme activity was observed in the US EPA
53 weeks of
ToxCast screening programme
treatment

Aughton
P., 1994

OECD
(1981)

Eddie M.,
1994

451 Triticonazole, Based on reduced body weight gains and clear effects on the liver
(including increased organ weights and histopathological findings) the mid
purity 96.4 –
dose level of 150 ppm (equivalent to 17.4 [♂] and 20.1 [♀] mg/kg bw/d) is
CD-1 mice
97.1 %
set as a NOAEL in this study.
52
0, 15, 150
No evidence on any treatment-related increase in the type or incidence of
males/females and 1500
neoplastic findings in this study suggestive of a carcinogenic effect
per group
ppm
(equivalent to
0, 1.8, 17.4
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Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test
substance,
dose levels
duration of
exposure

Results

Reference

and
202.2
mg/kg bw/d
[♂]
and
0, 2.1, 20.1
and
209.5
mg/kg bw/d
[♀])
78 weeks
Additional 16
animals/sex
and
dose
group were
sacrificed
after
26
weeks
of
treatment

Table 35: Summary table of human data on carcinogenicity
Type
of Test
data/report substance,

Relevant information about
the study (as applicable)

Observations

Reference

No human data available

Table 36: Summary table of other studies relevant for carcinogenicity
Type
of Test
study/data substance,

Relevant information about
the study (as applicable)
For
genotoxicity
please see 10.8.

10.9.1

Observations

Reference

studies

Short summary and overall relevance of the provided information on
carcinogenicity

Table 37: Compilation of factors to be taken into consideration in the hazard assessment (see
Annex I for further details)
Species Tumour type Multi-site
and
and
responses
strain background
incidence

Progression
of lesions to
malignancy

CD rats benign
follicular cell

Only benign Observed
tumours were at

No

Reduced Responses
tumour in single or
latency both sexes
Only males

Confounding
effect by
excessive
toxicity?

Route of
exposure

MoA and
relevance
to humans

Not known

Oral

Finding
considered
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Species Tumour type Multi-site
and
and
responses
strain background
incidence
adenomas
noted in the
thyroids of
males treated
at 5000 ppm
(14.3%)

Progression
of lesions to
malignancy

Reduced Responses
tumour in single or
latency both sexes

observed

terminal
phase

Confounding
effect by
excessive
toxicity?

Route of
exposure

MoA and
relevance
to humans
incidential

backround
incidence
(males): 210%
CD-1
mice

10.9.2

no evidence
of any
treatmentrelated
increase in
the type or
incidence of
neoplastic
findings in
this study
suggestive of
a
carcinogenic
effect

-

-

-

-

-

-

-

Comparison with the CLP criteria

The only observation above the HCD was an increased incidence of benign follicular cell adenomas noted in
the thyroids of males treated at 5000 ppm. However, this finding was considered not to be treatment-related
because:


Tumour type and background incidence: The incidence of thyroid follicular adenomas in male rats was
only slightly above the historical control range and no statistical significance (not statistically
significantly different to control, no positive trend in the trend-test) or dose-response was observed



Multi-site responses: In no organ the effects were considered treatment-related, so no multi-site
response was observed.



Progression of lesions to malignancy: Only benign tumours were observed.



Whether responses are in a single or in both sexes: Only males in the high dose were affected slightly
above HCD



Whether responses are in single species or several species: Increased incidence of thyroid follicular cell
adenoma was observed only in male rats but not in female rats or mice



Pattern from HCD (higher incidence in males than in females) was reflected in the study results



Thyroid was not the target organ of triticonazole in any of the submitted studies
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No effects on thyroid hormone receptors and no inhibition of TPO or deiodinase type 1 enzyme activity
was observed in the US EPA ToxCast screening programme

10.9.3

Conclusion on classification and labelling for carcinogenicity
Triticonazole does not meet the criteria for classification for carcinogenicity.

RAC evaluation of carcinogenicity
Summary of the Dossier Submitter’s proposal
The DS included two carcinogenicity studies, one in CD rats and one in CD-1 mice performed
according to OECD TG 451 and GLP, see table below. No human data were available.
Table: Carcinogenicity study in CD-rats and CD-1 mice following exposure to triticonazole
Study

Doses and duration of
exposure

Results

Reference

OECD TG 451 (1981)

Triticonazole,

Aughto, 1994

CD rats

purity 97%

50 males/females per
group

0, 5, 25, 750 and 5000
ppm (equivalent to 0,
0.2, 1.0, 29.4 and 203.6
mg/kg bw/d males and
0, 0.3, 1.3, 38.3 and
286.6 mg/kg bw/d
females

The NOAEL was 750 ppm
based on decreased
bodyweight gain and
significant histopathological
findings in the liver and
adrenals at 5000 ppm.

99 weeks (males), 100
weeks (females)
Additional 15
animals/sex and dose
group were sacrificed
after 26 and 53 weeks of
treatment.

Slightly increased incidence
(above HCD at 5000 ppm)
of thyroid follicular cell
adenoma in males at 5000
ppm (3/47 (6%), 1/30
(3%), 0/34 (0%), 0/39
(0%), 7/49 (14%) at 0, 5,
25, 750 and 5000 ppm,
resp.) was considered to
reflect spontaneous
occurrence of this finding.
HCD, 104 weeks studies
1987-1993:
males: 2-10%; females: 04.2%

OECD TG 451 (1981)

Triticonazole,

CD-1 mice

purity 96.4 – 97.1%

52 males/females per
group

0, 15, 150 and 1500 ppm
(equivalent to 0, 1.8,
17.4 and 202.2 mg/kg
bw/d (males) and 0, 2.1,
20.1 and 209.5 mg/kg
bw/d (females)
78 weeks

The NOAEL was 150 ppm
based on reduced body
weight gains and clear
effects on the liver
(including increased organ
weights and
histopathological findings at
1500 ppm).

Eddie, 1994

No evidence on any
treatment-related increase
in the type or incidence of
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Additional 16
animals/sex and dose
group were sacrificed
after 26 weeks of
treatment.

neoplastic findings in this
study suggestive of a
carcinogenic effect.

In the CD-1 mice carcinogenicity study, no increase in neoplastic lesions were reported. In the CD-rat
carcinogenicity study a slightly increased incidence of benign follicular cell adenomas in the thyroid
was reported in males in the high dose group (5000 ppm), above the HCD. However, this finding was
considered by the DS to not be treatment-related based on a weight of evidence assessment:
1.

Tumour type and background incidence: The incidence of thyroid follicular adenomas in male
rats was only slightly above the HCD and not statistically significant different from controls,
and dose-response was observed (no positive trend in the trend-test).

2.

Multi-site responses: Effects were considered treatment-related in any other organ; hence, no
multi-site response was observed.

3.

Progression of lesions to malignancy: Only benign tumours were observed.

4.

Whether responses are in a single or in both sexes: Only males in the high dose group were
affected, slightly above the HCD.

5.

Whether responses are in single species or several species: Increased incidence of thyroid
follicular cell adenoma was observed only in male rats, and not in female rats or mice.

6.

Pattern from HCD (higher incidence in males than in females) was reflected in the study
results.

7.

Thyroid was not a target organ following triticonazole exposure in any of the triticonazle
studies.

8.

No effects on thyroid hormone receptors and no inhibition of TPO or deiodinase type 1 enzyme
activity was observed in the US EPA ToxCast screening programme.

Based on the results from the carcinogenicity study in rats and mice, the DS concluded that
triticonazole does not meet the CLP criteria for a classification for carcinogenicity.

Comments received during public consultation
Comments were received from one MSCA. The MSCA asked for more information regarding the
incidence of tumours in the pituitary and skin, since only information for the induction of thyroid
tumours was included in the CLH report. The MSCA also asked for more information regarding the
liver enzyme induction and increased turnover of plasma T3 and T4 levels and subsequently
stimulation of TSH, since this could be a plausible mechanism for the increased incidence of follicular
adenoma, which is not considered relevant for humans. The MSCA considered that a classification as
Carc. 2 should be discussed.

Assessment and comparison with the classification criteria
The DS included two carcinogenicity studies, one in CD rats and one in CD-1 mice performed
according to OECD TG 451 and GLP, see table above. No human data was available.
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Rat study
In the CD-rat carcinogenicity study the following doses were assessed: 0, 5, 25, 750 and 5000 pmm
(corresponding to 0, 0.2, 1.0, 29.4 and 203.6 mg/kg bw/d in males and 0, 0.3, 1.3, 38.3 and 286.6
mg/kg bw/d in females) for two years (Aughton, 1994). Additionally, 15 animals/sex/dose group
were sacrificed after 26 and 53 weeks of treatment. General toxicity in this study was evident as a
decreased body weight gain that was more pronounced in female rats, and significantly increased
histopathological findings in the liver, adrenals and lungs at 5000 ppm, see tables below.
Table: Number of surviving animals, body weight gain and final body weight
0 ppm
males
females
Surviving animals
(%)

5 ppm
males
females

25 ppm
males
females

750 ppm
males
females

5000 ppm
males
females

14/50

19/50

23/50

14/50

14/50

16/50

17/50

18/50

14/50

19/50

(28)

(38)

(46)

(28)

(28)

(32)

(34)

(36)

(42)

(56)

80
64

80
31

80
65
(102)

80
29
(94)

80
65
(102)

80
29
(94)

80
64
(100)

80
31
(100)

80
51**
(80)

80
22**
(71)

32
798

29
465

39
781
(98)

31
456
(98)

39
833
(104)

29
396
(85)

40
797
(100)

29
412
(89)

42
738
(92)

38
367**
(79)

14
698

19
404

23
732
105

14
423
105

16
748
107

16
417
103

17
771
110

18
472
117

22
690
99

28
363
90

877

558

913
104

571
102

930
106

570
102

946
108

623
112

866
99

515
92

Body weight gain
Week 0-1
No. of animals
bw gain (g)
(% of control)
Week 0-76 (♂) and 0-88
(♀)
No. of animals
bw gain (g)
(% of control)
Week 0-98 (♂) and 0-100
(♀)
No. of animals
bw gain (g)
(% of control)
Final body weight
Week 98 (♂) and 100 (♀)
bw (g)
(% of control)

*** = (p ≤ 0.01) significantly different from controls

Table: Non-neoplastic findings at the interim and terminal sacrifice (scheduled and unscheduled sacrifice
Dose level (ppm)
Males

Findings

Females

0

5

25

750

5000

0

5

25

750

5000

multinucleated cells

0/15

0/15

0/15

0/15

0/15

0/15

0/15

0/15

0/15

9/15***

cortical fatty vacuolation

4/15

2/15

2/15

3/15

7/15

0/15

0/15

1/15

0/15

1/15

Adrenals
(26 weeks)
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(53 weeks)
multinucleated cells

0/14

-

-

-

0/14

0/15

0/15

0/14

0/14

3/14

chronic inflammation

0/14

-

-

-

0/14

0/15

0/15

0/14

0/14

4/14*

cortical fatty vacuolation

1/14

-

-

-

3/14

1/15

0/15

0/14

0/14

0/14

0/50

0/35

0/42

0/40

0/50

0/50

0/46

0/48

0/46

3/50

11/50

10/35

7/42

10/40

13/50

8/50

4/46

4/48

6/46

11/50

6/50

3/50

5/50

5/50

9/50

16/50

15/50

11/50

23/50

33/50**

2/50

1/50

0/50

1/50

2/50

0/50

3/50

1/50

1/50

7/50*

(terminal)
multinucleated cells
cortical fatty vacuolation
Liver (terminal)
centriacinar fatty vacuolation
Lungs (terminal)
accumulation of alveolar
macrophages

* = (p ≤ 0.05); ** = (p ≤ 0.01); *** = (p ≤ 0.001) significantly different from controls (Fisher’s exact test)

Neoplastic lesions included, in male rats, a statistically significant increased incidence of pituitary
adenomas at 5000 ppm. However, the incidence was within the HCD, and this tumour type is
considered to be a spontaneous age-related lesion in rats and therefore of limited biological
relevance. Further, the increase was clearly not dose related. In male rats, a statistically significant
increase in skin keratoacanthoma was reported in the low and high dose group. Due to the absence
of a dose-response, this tumour was not considered related to treatment by RAC. It was reported by
the DS (see response to comment 2 in RCOM) that this tumour type is a common cutaneous
neoplasm in rats, especially in male rats. In the thyroid, a slightly increased incidence of thyroid
follicular cell adenoma in males, outside the HCD, in the high dose group was reported. No
information was available in the study report regarding liver enzyme induction and increased
turnover of plasma T3 and T4 with a following stimulation of TSH (see RCOM); this to explain a
plausible mechanism of the increased follicular cell adenomas. RAC considered that the incidence of
thyroid adenomas in male rats reflected the spontaneous occurrence of this finding based on a weight
of evidence assessment included in the end of this section.
Table: Group incidences of relevant neoplastic findings at the terminal phase
Dose level (ppm)
Males

Findings

Females

0

5

25

750

5000

0

5

25

750

5000

38

30

38

36

30

32

38

32

33

23

13

16

19

18

17

21

25

23

29*

16

0

1

0

2

0

3

5

1

1

2

50
19

38
24

43
24

43
25

50
29*,ii

49
32

45
31

44
34

44
40

50
32

(38)

(63)

(56)

(58)

(58)

(65)

(69)

(77)

(90)

(64)

0

1

2

2

0

3

5

1

1

2

Pituitary (animals killed or dying
during the treatment period)
number examined
- Adenomas
- Carcinomas
Pituitary (all animals)
number examined
- Adenomas
(%)1

- Carcinomas
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Skin (all animals)
number examined
- Papilloma
- Keratoacanthoma

20
4
0

22
2
5*

(%)

21
1
2

24
1
2

27
3
6*

(23)

9
0
0

11
1
1

10
1
0

10
0
0

8
0
1

(22)

Thyroid (all animals)
Number examined
Follicular cell adenoma
(%)

2

47

30

34

39

49

49

38

34

35

50

3

1

0

0

7

1

0

1

1

1

(6.4)

(3.3)

(0)

(0)

(0)

(2.9)

(2.9)

(2.0)

i

(14.3) (2.0)

1 HCD 104-w studies 1987–1993: males: 30.7-60.2%. No information on the 95th percentiles of HCD was available.
2 HCD 104-w studies 1987–1993: males: 2–10%, females: 0–4.2%
* = (p ≤ 0.05) significantly different from controls (Fisher’s exact test)
i = neither statistically significantly different to control (Fisher’s exact test) nor any positive trend in (one-sided) CochranArmitage Trend-test using STATXAC. ii = information from the DS that no trend in the increase of incidence with dosing.

Mice study
In the CD-1 mice study, animals were exposed to 0, 15, 150 and 1500 ppm (equivalent to 0, 1.8,
17.4 and 202.2 mg/kg bw/d (males) and 0, 2.1, 20.1 and 209.5 mg/kg bw/d (females)). General
toxicity in this study was evident as reduced body weight gains in the high dose group (25% (males)
and 31% (females) at week 52 and 85% (males) and 77% (females) for the entire dosing period
compared to controls). In the liver, statistically significant weight changes were reported as well as
non-neoplastic lesions, see tables below.
Table: Weight changes in the liver (mean group values)
Dose group level (ppm)
Parameter

Males

Females

0

15

150

1500

0

15

150

1500

2.88

2.46*

2.58

3.36*

1.90

1.95

1.95

2.19**

(85)

(90)

(117)

(103)

(103)

(115)

5.40

5.31

7.65**

5.12

4.97

6.23**

(89)

(88)

(126)

(106)

(103)

(129)

Terminal phase (78 weeks)
Liver
absolute weight (g)
(% control)
relative weight (%)

6.05

(% control)

4.84

* (p ≤ 0.05); ** (p ≤ 0.01); significantly different from controls (Student’s t-test)

Table: Group incidences of non-neoplastic findings
Dose group level (ppm)
Parameter

Males

Females

0

15

150

1500

0

15

150

1500

Liver
centriacinar fatty vacuolation

1/52

0/52

0/52

12/52**

0/52

1/520

0/52

8/52**

periacinar hepatocyte hypertrophy

0/52

0/52

0/52

0/52

0/52

0/52

0/52

1/52

Terminal phase (78 weeks)
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Mesenteric lymph nodes
Parafollicular hyperplasia
● terminal sacrifice only
● all animals of terminal phase

0/31
1/49

1/4
1/24

1/5
1/28

4/29**
4/46

1/38
1/52

0/7
0/21

0/3
0/16

1/44
1/49

* (p ≤ 0.05); ** (p ≤ 0.01); significantly different from controls (Fisher’s exact test)

No evidence on any treatment-related increase in neoplastic lesions was reported in the mice
carcinogenicity study (Eddie, 1994).
In summary, the only neoplastic findings reported above the HCD was an increased incidence of
benign follicular cell adenomas in the thyroid in male rats in the high dose group (5000 ppm). A table
including a weight of evidence assessment of the reported findings in the rat and mouse
carcinogenicity studies is seen below.
Table: A weight of evidence assessment of the rat and mice carcinogenicity study
Species

CDrats

Tumour
type and
background
incidence

Multisite
responses

Progression
to
malignancy

Reduced
tumour
latency

Responses
in single
or both
sexes

Confounding
effect by
excessive
toxicity

Route of
exposure

MoA and
relevance
to
humans

Benign
follicular cell
adenomas in
thyroids of
males at
5000 ppm
(14.3%)

No

Only benign
tumours
were
reported

Observed
at
terminal
phase

Only males

Not known

Oral

Findings
considered
incidental

-

-

-

-

-

-

-

HCD (males):
2-10%
CD-1
mice

No evidence
of treatmentrelated
increase in
neoplastic
findings.

In conclusion, based on the results from the carcinogenicity study in rats and mice performed
according to OECD TG and the weight of evidence assessment RAC supported the DS and concluded
that no classification for carcinogenicity following exposure to triticonazole is justified.
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10.10 Reproductive toxicity
10.10.1

Adverse effects on sexual function and fertility

Table 38: Summary table of animal studies on adverse effects on sexual function and fertility
(see Annex I for further details)
Method,
guideline,
deviations if
any, species,
strain, sex,
no/group
OECD
(1983)

Test
substance,
dose levels
duration of
exposure

Results

416 Triticonazole, Parental NOAEL (750 ppm):
purity 97.1 % 49.35 (♂) – 48.41 (♀) mg/kg bw/d

Deviations
from
OECD 0, 5, 25, 750
and
5000
416 (2001):
ppm
-missing
measurements equivalent to
for
oestrus 0, 0.34 (♂) –
0.32
(♀),
cycling,
1.64
(♂)
–
differential
(♀),
ovarian follicle 1.59
count, sperm 49.35 (♂) –
48.41
(♀)
morphology
and
and motility,
350.8 (♂) –
implantation
(♀)
sites,
some 337.6
mg/kg
bw/d
organ weights,
anogenital
Twodistance,
generation
areola / nipple reproduction
retention,
study
sperm
histopathology,
detailed
testicular
histopathology,
examination of
intact
epididymis,
investigation
on
postlactational
ovary

Parental effects at LOAEL (5000 ppm):
– mortalities
– decreased weight gain
– necropsy findings (histopathology and organ weights) in adrenals,
ovaries and liver

Reference

Henwood
S. M.,
1993

Reproductive NOAEL (750 ppm):
49.35 (♂) – 48.41 (♀) mg/kg bw/d
Effects on reproduction at LOAEL (5000 ppm):
– decreased mating and fertility indices

Offspring NOAEL (750 ppm) :
49.35 (♂) – 48.41 (♀) mg/kg bw/d
Effects on offspring at LOAEL (5000 ppm):
– decreased pup body weight
– decreased livebirth and viability indices

- pairs without
progeny
not
evaluated
to
determine the
apparent cause
of
the
infertility
- no re-mating
with
proven
sirs or dams
conducted for
F1 generation
where
8
animals
per
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Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test
substance,
dose levels
duration of
exposure

Results

Reference

sex at 5000
ppm did not
mate

Table 39: Summary table of human data on adverse effects on sexual function and fertility
Type
of Test
data/report substance,

Relevant
about the
applicable)

information
study (as

Observations

Reference

No human data available

Table 40: Summary table of other studies relevant for toxicity on sexual function and fertility
(see Annex I for further details)
Type
of Test
study/data substance,

Relevant
about the
applicable)

YAS assay

The test is based on genetically
modified
yeast
cells
(Saccharomyces cerevisiae),
which contain the gene for the
human androgen receptor
coupled to a reporter gene
lacZ. Activation of the receptor
initiates a cascade of events
leading to the expression of the
reporter gene product (βgalactosidase) which converts
a
substrate
(CPRG,
chlorophenol
red-β-Dgalactopyranoside) which leads
to a measurable color change
from yellow to red in the
medium.

An increase in the androgen receptor
dependent enzyme expression
(colour development) was not
observed

Woitkowiak C., 2012
(main study) and 2016
(amendment)

The test is based on genetically
modified
yeast
cells
(Saccharomyces cerevisiae),
which contain the gene for the
human
estrogen
receptor
coupled to a reporter gene
lacZ. Activation of the receptor
initiates a cascade of events
leading to the expression of the
reporter gene product (βgalactosidase) which converts
a
substrate
(CPRG,
chlorophenol
red-β-Dgalactopyranoside) which leads
to a measurable color change

In this Yeast Estrogen Screening
(YES) assay using the hERα yeast
strain, triticonazole showed no
estrogenic activity in comparison to
17ß-estradiol. Triticonazole showed
also no antiestrogenic activity when
compared to the effects induced by 1
µmol/L hydroxytamoxifen. Although
triticonazole did not induce agonistic
effects when tested alone, it
enhanced the estrogenic activity of
estradiol at concentrations >1E-07
mol/L. Clear cytotoxicity of the test
substance was noticed at
concentrations of 1E-05 and 1E-04

Woitkowiak C., 2012
(main study) and 2016
(amendment)

Triticonazole
Purity: 91.3%

YES assay

Triticonazole
Purity: 91.3%

information
study (as

Observations

Reference

Kolle S.N. et al., 2010
(validation)

Kolle S.N. et al., 2010
(validation)
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of Test
study/data substance,

Relevant
about the
applicable)

information
study (as

Observations

Reference

from yellow to red in the mol/L.
medium.
Predictive
Triticonazole,
endocrine
not
testing in the Purity
21st century given
using in vitro
assays
of
estrogen
receptor
signaling
responses

In
vitro
high-throughput
screening (HTS) assays have
emerged as a potential tool for
prioritizing chemicals for EDrelated whole-animal tests. In
this study, 1814 chemicals
including pesticide active and
inert ingredients, industrial
chemicals, food additives, and
pharmaceuticals
were
evaluated in a panel of 13 in
vitro HTS assays. The panel of
in vitro assays interrogated
multiple end points related to
estrogen
receptor
(ER)
signaling, namely binding,
agonist, antagonist, and cell
growth responses

Triticonazole is negative for estrogen Rotroff D.M. et al., 2014
receptor (ER) signaling endpoints,
namely binding, agonist, antagonist
and cell growth responses

Endocrine
Triticonazole,
profiling and
not
prioritization Purity
given
of
environmenta
l chemicals
using
ToxCast data

This publication describes a
profiling tool developed on the
ToxCast database to prioritize
chemicals with regard to
endocrine
disruption
evaluation/testing as a decision
support tool. Thus this
priorization tool was applied
also to triticonazole being part
of the ToxCast program. The
priorization tool focused on
estrogen, androgen and thyroid
pathways
and
thus
incorporated those screening
assays of the ToxCast program
considered
relevant
for
putative endocrine profiles

The
AC50
concentrations
of Reif D.M. et al., 2010
triticonazole determined in the
OT_AR_ARSRC1_0480,
OT_AR_ARSRC1_0480
and
Tox21_AR_LUCMDAKB2_Agonist
assays are relatively high (>10-5 M)
and indicate an only weak activity in
the respective assays. In the two
Novascreen assays (NVS_NR_cAR
and NVS_NR_hAR) a certain
activity of triticonazole resulting in a
loss-of-signal between the AR
receptor binding its ligand has been
detected
with
chimpanzee
recombinant AR and wild type
human protein isolated from an
androgen-sensitive human prostate
adenocarcinoma cell line (LnCAP),
resulting in AC50 values of 0.67 –
0.97 µM. With regard to the
moderate androgen receptor activity
seen in the ToxCAST, a more
detailed discussion is provided
below,
using
the
proposed
interpretations of the US EPA
FIFRA
document
(“Integrated
Bioactivity and Exposure Ranking”),
and the results of further studies
evaluated (Roelofs et al., 2014;
Woitkowiak, 2012 and 2016).

Analysis of
the effects of
cell stress
and
cytotoxicity
on in vitro
asssay
activity
across a
diverse

Chemical toxicity can arise
from disruption of specific
biomolecular functions or
through more generalized cell
stress
and
cytotoxicitymediated processes. In the
present publication, responses
of 1060 chemicals (including
triticonazole) across a battery
of 815 in vitro assay endpoints

For triticonazole 14 positive assay
Judson R. et al., 2016
results at a high Z-score were
identified. For the assays on the
androgen receptor triticonazole
showed a fraction of 0.21 active
results at high Z-scores, which is
considerably lower than active
fractions for testosterone proprionate
(AR agonist) and hydroxyflutamide
(AR antagonist). Overall

Triticonazole,
Purity not
given
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Type
of Test
study/data substance,

Relevant
about the
applicable)

information
study (as

Observations

chemical and
assay space

from 7 high-throughput assay triticonazole was found to be
technology platforms were inactive for the estrogen receptor and
analyzed in order to distinguish steroidogenesis
between these types of
activities. Chemical toxicity
can occur in many ways, but it
is hypothesized that it can be
broadly classified into 2 major
categories:
disruption
of
specific biomolecular targets
or pathways (eg. Receptor
agonist/antagonist
effects,
enzyme activation/inhibition),
or generalized disruption of
cellular machinery that can
lead to cell stress and
cytotoxicity.

Integrated
Triticonazole,
model
of
Purity not
chemical
perturbations given
of
a
biological
pathway
using 18 in
vitro
highthroughput
screening
assays for the
estrogen
receptor

This computational network Triticonazole was identified to be
model integrates the results of entirely inactive in all of the assays
18 in vitro, high-throughput
screening assays measuring
estrogen
receptor
(ER)
binding,
dimerization,
chromatin
binding,
transcriptional activation, and
ER-dependent
cell
proliferation

Integrated
Triticonazole,
bioactivity
and exposure Purity not
ranking: A given
computationa
l
approach
for
the
prioritization
and
screening of
chemicals in
the endocrine
disruptor
screening
program

The US EPA is continuing a
series of scientific peer reviews
focused on computational
approaches for prioritization
and screening of chemicals in
the
Endocrine
Disruptor
Screenign Program (EDSP).
The
document
describes
innovative approaches for
determining estrogen and
androgen bioactivity based on
a series of computational
models integrating data from
ToxCast
high
throughput
screening (HTS) assays. For
this summary only the relevant
information related to the
androgen
receptor
(AR)
pathway were taken, as the
estrogen
receptor
(ER)
pathway and the cytotoxicity
evaluations
were
already
published in peer-reviewed
journals (Judson et al., 2015
and Judson et al., 2016, see
above). Currently available in
vitro assays in Tox21 and
ToxCast Phase II dataset
specifically related to androgen
receptor
(AR)
pathway

Reference

Judson R.S. et al., 2015

According to the ToxCast data
US EPA, 2014
triticonazole binds to the chimpanzee
and the human androgen receptor in
vitro. The two protein fragment
complementation assays which are
considered to be indicative for a
protein stabilization were positive
only at and above cytotoxic
concentrations with AC50 values of
13.89 und 15.76 µM. All other
assays with more indication for
activation of the androgen receptor –
detecting regulation of gene
expression and RNA transcription were inactive for triticonazole or had
a very high AC50 of 94.16 µM,
weigh above cytotoxic
concentrations of 2.27 µM. In the
computational modeling exercise,
triticonazole showed overall values
of 0.16 indicating an agonistic action
and 0.1 (the range of responses is 0.1
– 1, with 0.1 being the threshold for
a positive response) indicating an
antagonistic action, which is
inconclusive. Testosterone
propionate (the agonistic positive
control) has overall values of 1.0 for
an agonistic and 0 for an antagonistic
response and hydroxyflutamide (the

52

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO);
(RS)-(E)-5-(4-CHLOROBENZYLIDENE)-2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1YLMETHYL)CYCLOPENTANOL
Type
of Test
study/data substance,

Relevant
about the
applicable)

information
study (as

Observations

Reference

signalling include AR binding
assays, AR transcriptional
activation assays, and AR
cofactor recruitment

antagonistic positive control) has
overall values of 0 for an agonistic
and 0.55 for an antagonistic
response.

Conazole
Triticonazole,
fungicides
Purity not
inhibit
Leydig cell given
testosterone
secretion and
androgen
receptor
activation in
vitro

In this study, the potential
(anti-)androgenic effects of ten
conazoles were assessed and
mutually
compared
with
existing data. Amongst others
effects of triticonazole (TRIT)
were examined using murine
Leydig (MA-10) cells and
human T47D-ARE cells stably
transfected with an androgen
responsive element and a
firefly luciferase reporter gene.
The other tested azoles were
cyproconazole
(CYPRO),
fluconazole
(FLUC),
flusilazole
(FLUS),
hexaconazole
(HEXA),
myclobutanil
(MYC),
penconazole (PEN), prochloraz
(PRO), tebucoanzole (TEBU),
and triadimefon (TRIA).

In this in vitro assay triticonazole
showed two potential antiandrogenic
activities: inhibition of testosterone
secretion and AR antagonism.
Triticonazole leads to decreased
testosterone secretion in murine
Leydig cell (MA-10) in vitro, when
the MA-10 cells are exposed to 10
µM triticonazole (10-5 [M]) for 48
hours. It was medium potent
compared to other azoles tested.
There was no indication for an ROS
formation in this test system. In an
androgen receptor reporter gene
assay an IC50 of 1.07E-05 for
androgen receptor inhibition was
determined for triticonazole.

Human and Triticonazole,
rat
98.8%
recombinant
aromatase
assay

In this study the IC50 value of
triticonazole to inhibit rat and
human aromatase has been
determined.

Triticonazole had an IC50 value for Mentzel T., 2015
rat aromatase of 1.8 x 10-6 [M]. The
IC50 value for human aromatase was
found to be 4.40 x 10-5 [M].
Compared to a number of positive
controls (4-OH-ASDN, Econazolenitrate, Fenarimol, Letrozol) the
inhibiting properties of triticonazole
for human aromatase were between
35 – 50000 fold lower, when IC50
values – measured in the same test
run – were compared.

Roelofs M.J.E. et al.,
2014

Comparing the rat and human
aromatase inhibiting properties of
triticonazole it has been found that
the IC50 values were >20-fold
different, giving evidence that
triticonazole was 20-fold less potent
to inhibit human aromatase
compared to rat aromatase. No
complete inactivation was found for
human aromatase enzyme for which
a mean activity of about 30% was
found at the maximum technically
achievable concentration of
triticonazole (100 µM).

10.10.2

Short summary and overall relevance of the provided information on adverse
effects on sexual function and fertility

In the 2-generation reproduction study in rats, distinct parental toxicity was produced at the dietary
concentration of 5000 ppm. Treatment-related findings in parental animals were recorded as premature
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deaths (F0 females only), significant reduction in bodyweight gain and food consumption as well, and
necropsy findings in adrenals, liver and ovary. Adverse effects on reproductive parameters at 5000 ppm
included decreased mating and fertility index (F1 generation). These effects were attributed to excessive
systemic toxicity rather than to hormonal disturbance. Regarding offspring, increased pup mortality,
decreased pup viability and decreased pup bodyweights were observed (F0 and F1). Effects observed at 5000
ppm are considered as consequence of distinct maternal toxicity at this very high dose level, exceeding the
maximum tolerated dose. There were no significant parental, reproductive of offspring findings at 750 ppm
which was considered the NOAEL for parental, reproductive and offspring effects.
Triticonazole was tested in vitro for rat and human aromatase inhibiting properties. The IC50 in rat
aromatase is 1.8 x 10-6 M, however not a full inhibition of the aromatase was seen. The positive controls
used in this study showed IC50 values which were 3 orders of magnitude lower (Letrozole: IC50: 1.53 x 109 M), compared to triticonazole. Increased gestation lengths observed in rats is considered to be a borderline
for triticonazole, as the observed increased gestation length (0.5 days in both F0 and F1 generation) was either
within historical control data (F0) or not statistically significantly different to control (F1). This is supported
by rather high IC50 value for triticonazole in the aromatase inhibition assay, indicating rather low potency of
triticonazole to inhibit aromatase in rats.
In the Level 2 ED studies there is no evidence for triticonazole having estrogenic or anti-estrogenic activity,
neither in the ToxCast data nor in the YES assay conducted. Also the assays run in the H295R cells under the
ToxCAST program, indicative for effects on the steroidogenesis, did not reveal any evidence for decreased
testosterone or estrogen levels, although the test itself is considered to be more sensitive compared to an
OECD TG 456.
The tests for androgenicity/anti-androgenicity gave some conflicting results. While the ToxCast data indicate
binding properties of triticonazole to chimpanzee and human androgen receptor with an IC50 of 0.68 and
0.91 µM respectively, the assays indicative for a protein stabilization were positive only at or above
cytotoxic concentrations. Further, there was no indication for an activity of the androgen receptor by
triticonazole from the ToxCast data. There are two further androgen receptor reporter gene assays available.
One in human breast cancer cell line T47D-ARE transfected with a firefly luciferase reporter gene (Roelofs
et al., 2014) and one in yeast strain PGKhAR containing a gene for the human androgen receptor and an
androgen responsive element of the reporter gene lacZ (Woitkowiak, 2012). Triticonazole showed a decrease
in the androgen receptor activation with an IC50 of 1.07E-05 M in the T47D-ARE and was inactive in the YAS
assay, tested up to 10-04 M. In a further published test system, a concentration of 10 µM triticonazole led to
decreases in testosterone secretion in murine MA-10 cells (tumorigenic Leydig cell line) (Roelofs et al.,
2014). No data on cytotoxicity of triticonazole were presented in this publication, while from the ToxCast
data a cytotoxicity of 2.27 µM has been determined for triticonazole. Further, the only validated test system
is the YAS assay, as the ToxCAST data are neither peer-reviewed, nor were the results finally interpreted, as
the ToxCAST database is still under development. Summarizing the evidence for an (anti)-androgenic mode
of action of triticonazole, there is an indication in the ToxCAST database that triticonazole has binding
properties to the chimpanzee and human androgen receptor. All other assays were either negative or
indicated in vitro activity only at very high and/or cytotoxic concentrations. Thus there is no evidence, that a
specific anti-androgenic mode of action has contributed to the observed reproduction effects in the 2Generation toxicity study, which can be well explained by general systemic toxicity.

10.10.3

Comparison with the CLP criteria

Already for the DAR (2003) and evaluation by ECB a position paper (Repetto and Bouvier, 1999) on
reproductive effects has been submitted by the notifier:
1)

Mortality observed in F0 females only during the last phase of pregnancy and the first days of lactation:
It was stated that the period between the end of pregnancy and the first days of lactation corresponds to
the period when the action of triticonazole has reached its most severe effects inducing the degeneration
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of the adrenal cortex. In addition, triticonazole intake for females was comparable between pre-mating
and gestation periods, but during the 7 – 14 day lactation period when highest values were observed, the
compound intake increased due to the increased food consumption representing 1.8 fold and 1.3 fold
increases over the pre-mating compound intake values for the F0 and F1 dams, resp. This marked
increase in compound intake during the lactation phase has contributed to the strong toxicity observed in
dams indicated by a marked decrease in body weight gain and high treatment-related mortality in F0
females (14 %).
2)

3)

4)

Significant increase of pregnancy duration in F0 females at 5000 ppm: It was stated that this effect was
mainly due to two females with longer gestation periods (24 and 25 days. resp), and since the group
mean values (22.6 days for F0 and 22.5 days for F1 generation) are in the range of historical control data
(21.8 – 22.7 days for F0 and 22.0 – 22.5 days for F1 generation), the effect is not considered to be
treatment-related.
Reduction of male fertility and especially of female fertility in F1 generation: Concerning the
significantly decreased mating and fertility indices evident at 5000 ppm, it was stated that these effects
could be related to a decreased receptivity of females. Since the female sexual response in common
laboratory animals is regulated by hormones produced by the ovaries and adrenals, a deficiency of
hormonal secretion could be responsible for a weak or absent female sexual response. The degeneration
of the adrenal cortex observed in female rats treated at 5000 ppm could be responsible for a reduced
secretion of adrenal hormones. It was stated that in contrast, human female sexual behaviour does not
depend entirely upon the direct action of such hormones, but is facilitated by the central nervous system.
Significant increase of stillbirths and neonatal mortality, significant decrease of the mean number of
pups per litter in F1 and F2 and significant reduction of the weight gain in pups F1 and F2 up to the
weaning: As the reduction in the number of pups born, reduced pup viability and pup weights were
observed only in litters from females dosed at 5000 ppm, these effects were considered to be the
consequence of maternal toxicity and not considered as specific signs of pup toxicity. Furthermore, no
developmental changes were observed in offspring, even, when parental animals were treated at the
highest dose.

In the DAR 2003 it was concluded that there is evidence that reproductive parameters like female fertility,
number of live born pups and pup viability are adversely affected by triticonazole at a very high dose level,
exceeding the maximum tolerated dose. No effects on reproductive parameters were seen in the absence of
maternal toxicity. Therefore, the adverse effects on the reproductive function were considered in all
probability as the consequence of distinct maternal toxicity and no classification and labelling of
triticonazole for reproductive toxicity was considered justified.
In the renewal evaluation (2016) RMS carefully re-assessed the results and originally provided
argumentation, and also added additional information on some parameters not included in the first DAR
(2003). Especially bearing in mind that triticonazole has already been discussed in ECB (summary record,
ECBI/90/06 Rev. 8, Ispra, 22 August 2007) where no classification was proposed and no new studies on
reproductive toxicity have been made available since then, the repetition of discussion on reproductive
toxicity and classification should be considered carefully.
As per guidance on the application of the CLP criteria (June 2015), all findings on reproductive toxicity are
considered for classification purposes irrespective of the level of parental toxicity. The RMS notes that many
effects on offspring (such as survival and growth) can be a consequence of significant maternal toxicity
(such as mortality, statistically significant decreases in body weight and body weight gain, especially if
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greater than 10% and severe pathological findings in organs such as the adrenal glands and liver). Such
effects were observed in the present study for both generation parents and the effects on the offspring in this
case were considered attributable to significant maternal toxicity. A very significant cumulative offspring
body weight reduction was observed in F1 and especially F2 pups from the highest dose animals. A lactation
effect was not supported by the data. Perinatal toxicity due to parental/maternal toxicity was much more
likely since observations on the pups during necropsy (“no milk in stomach”) indicated nursing deficits of
the female rats. Classification for effects on or via lactation is not supported.
In relation to effects on fertility the Guidance on the Application of the CLP Criteria (June 2015) states that
“Adverse effects on fertility and reproductive performance seen only at dose levels causing marked systemic
toxicity (e.g. lethality, dramatic reduction in absolute body weight, coma) are not relevant for classification
purposes”. While mortality was observed at the top dose of 5000 ppm in the F0 generation (338 (gestation) –
593 (lactation) mg/kg bw/day), where no reduced mating and fertility index was recorded, there was no
mortality observed at the highest dose in the F1 generation (339 (gestation) – 528 (lactation) mg/kg bw/day),
where a markedly reduced fertility and mating index was observed. However, several noteworthy findings of
toxicity were observed in the F1 generation adults such as excessively lower body weight (82% bw compared
to controls in females and 79% in males at week 10, just prior to the mating), reductions in adrenal gland
weight in females and increase in males, increases in liver weight in females and serious histopathological
findings in the adrenals in both sexes (however with different histopathology). At doses below 5000 ppm
there were no effects observed.
The data was not sufficient for the RMS to conclude that the reduced mating performance observed in the F 1
parental animals at the highest triticonazole dose was a consequence of a substance specific effect on sexual
function and fertility. There was no dose response evident for any of the reported effects. Significant
systemic toxicity at highest dose tested was detected in both males and females, observed as markedly lower
body weight compared to control animals. Data was lacking with respect to the mechanism of action and
cause of the reduced mating performance. The relationship and importance of adrenal insufficiency and
hormonal disturbance to reduced mating performance remain speculative since comparison of individual data
revealed no correlation. A slight increase in gestational length amongst the F0 and F1 females was not
considered to be strong evidence in support for classification. It is not possible to identify the reduced mating
performance as being a primary, substance-mediated effect. 5000 ppm (338 – 528 mg/kg bw/day) is
considered well above the MTD and the observed findings do not justify classification regarding
reproductive performance. In consideration of all the available data, the RMS does not support classification
for fertility which is in line with the previous conclusion derived by ECB (2007).

10.10.4

Adverse effects on development

Table 41: Summary table of animal studies on adverse effects on development (see Annex I
for further details)
Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test substance,
dose
levels
duration
of
exposure

Results

Reference

OECD
(1981)

Based on the toxicological response of dams (reduced body weight and Higgins, C.,
body weight gain) and foetuses in utero (bilateral hydronephrosis) to a
1990
Purity: 97.0%
dosage of 1250 mg/kg bw/day, a dosage of 1000 mg/kg bw/day was
50, 250, or 1250 suggested as a suitable top dose to be used in the main prenatal
developmental toxicity study in rats. The NOAEL of the range finding
mg/kg bw/day
study is proposed at 250 mg/kg bw/d for both maternal and
oral
gavage

414 Triticonazole

According to
the
most
recent OECD
TG
414
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Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test substance,
dose
levels
duration
of
exposure

Results

Reference

(2001),
the from day 6 to developmental toxicity.
recommended day
15
of
administration gestation
period
is
covering the
whole
gestation
period
and
should
continue until
the day prior
to scheduled
caesarean
section. While
range-finding,
lower number
of dams (6)
was included
in the study.
CD (Sprague
Dawley) rats
6 dams/group
OECD
(1981)

414 Triticonazole

According to
the
most
recent OECD
TG
414
(2001),
the
recommended
administration
period
is
covering the
whole
gestation
period
and
should
continue until
the day prior
to scheduled
caesarean
section.
Otherwise the
study
conducted in
1991 broadly
met
the
requirements
of the 2001
version of the

Purity: 99.5%
40, 200 and
1000
mg/kg
bw/day
oral
gavage
from day 6 to
day
15
of
gestation

Maternal NOAEL is set at 200 mg/kg bw/d, based on reduction in
Burns L. M.,
body weight gain from GD 12- 16 (85.5% of control value) at 1000
1991
mg/kg bw/d. The only effects observed at 200 mg/kg bw/d (pale areas
on surface of median/lateral liver lobes) in two dams were not
considered justified to derive a NOAEL at 40 mg/kg bw/d. Regarding
foetal effects, RMS confirmed the NOAEL of 200 mg/kg bw/d from
DAR (2003), based on the increased incidence of additional 13th and
14th rib at 1000 mg/kg bw/d, slightly above the historical control data.
Bilateral hydronephrosis observed in the range finding study in
foetuses above the HCD at 1250 mg/kg bw/d was not confirmed in the
main study up to 1000 mg/kg bw/d (limit dose) and in contrast to range
finding study, also no dose response was observed in the main study. It
cannot be excluded that hydronephrosis, already observed in dams in
the range-finding study, also might indicate some genetic prevalence in
the animals used in that study.
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Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test substance,
dose
levels
duration
of
exposure

Results

Reference

guideline. The
study protocol
is considered
to be able to
identify
teratogenicity.
CD (Sprague
Dawley) rats
23
dams/group
No
GD

OECD Triticonazole
purity: 99.7%

Dosage in a preliminary teratology study in the rabbit should not
exceed 50 mg/kg bw

Anonymous,
1990

Based on the toxicological response of dams and foetuses in utero to a
dosage of 75 mg/kg bw/day, this dosage was considered to be a
suitable top dose for the main development toxicity study on rabbits.

Anonymous,
1990

New Zealand Group I (500
White rabbit mg/kg bw, nonpregnant
2
animals)
animals/dose
Group II
(variable dose,
non-pregnant
animals)
Group III (50
mg/kg
bw
pregnant
animals)

OECD
(2001)

414 Triticonazole

According to
the
most
recent OECD
TG 414, the
recommended
administration
period
is
covering the
whole
gestation
period
and
should
continue until
the day prior
to scheduled
caesarean
section. While
range-finding,
lower number
of does (7-8)
was included

purity: 99.5%

0, 5, 15, 50, 75
and 150 mg
Triticonazole/kg
bw/d on days

If a NOAEL is to be derived for this study, the maternal NOAEL is
proposed at 5 mg/kg bw/d, based on dose-related (slight) body weight
loss (days 6 to 8) at > 15 mg/kg bw/d. Fetal NOAEL is proposed at 50
mg/kg bw/d, based on increased post-implantation loss (above HCD)
at 75 mg/kg bw/d.

6-19
gestation
gavage

maximum dose.

of No explanation is available why the dosage was decided up to 150
via mg/kg bw/d although tolerance study indicated 50 mg/kg bw/d as
The small sample size precluded meaninigfull statistical evaluation.
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Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test substance,
dose
levels
duration
of
exposure

Results

Reference

in the study.
New Zealand
White rabbit
7-8
dams/dose
OECD
(1981)

414 Triticonazole

According to
the
most
recent OECD
TG
414
(2001),
the
recommended
administration
period
is
covering the
whole
gestation
period
and
should
continue until
the day prior
to scheduled
caesarean
section.
Otherwise the
study
conducted in
1991 broadly
met
the
requirements
of the 2001
version of the
guideline. The
study protocol
is considered
to be able to
identify
teratogenicity

Purity: 99.51%

5, 25, 50 and
75
mg/kg
bw/day

The NOAEL for maternal toxicity in this study can be confirmed from Burns L. M.,
DAR 2003 to be 5 mg/kg bw/d based on a dose-related (slight) body
1991
weight loss (days 6 to 8) and reduced food intake (days 6 to 12) at > 25
mg/kg bw/d. Both top doses (50 and 75 mg/kg bw) caused excessive
maternal toxicity indicated by deaths, abortions, reduced food
consumption, reduced body weight gain (even body weight loss from
days 6 to 8), decreased faeces and an increased respiration rate.
Additionally, the MTD was clearly exceeded in the top dose group
with > 10 % maternal mortality.

oral
gavage
from day 6 to
day
19
of
Concerning foetal findings, a slight increase (nont statistically
gestation
significant) in both pre- and post-implantation losses was observed at
75 mg/kg bw/d, which is attributed to excessive maternal toxicity at
this dose. Increased (not statistically significant) incidences of
different skeletal findings (midline anterior cranial bones, rudimentary
floating 13th rib, reduced/incomplete ossification of metacarpals and
phalanges, etc.) were observed mostly in 75 mg/kg bw/d group. Only
one skeletal anomaly (precocious ossification of acromion process)
was noted at > 25 mg/kg bw/d above historical control data (but was
statistically significant only at 75 mg/kg bw/d). There was no
correlation between foetal body weight (unaffected by the treatment)
and observed foetal variations/delayed development. Exept the
increased incidence of “two or more caudal vertebrae fused and/or
reduced, short kinky tail ”,“Frontal bone fusion and other major cranial
anomalies” in high dose group and one cleft palate finding in the 50
mg/kg bw/d group there was no other malformations observed at any
dose level. These malformations were considered to be spontaneous.
The foetal NOAEL from DAR 2003 can be confirmed at 5 mg/kg
bw/d.
Statistical evelaution has been done and where statistically significant
results were obtained they are marked as such in the corresponding
tables (Annex I).

New Zealand
White rabbit
18 dams/dose
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Table 42: Summary table of human data on adverse effects on development
Type
of Test
data/report substance,

Relevant
about the
applicable)

information
study (as

Observations

Reference

No human data available

Table 43: Summary table of other studies relevant for developmental toxicity (see Annex I for
further details)
Type
of Test
study/data
substance,

Relevant information about
the study (as applicable)

Observations

Reference

BAS 595 F Triticonazole, Based on an in house
(Triticonazole)
validation study assessing 53
Purity: 90.3%
Chicken
compounds, company stated
embryotoxicity
that it was demonstrated that
screening test
the CHEST assay could be
(CHEST)
used as an indicator test for
embryotoxicity with an overall
No Guideline
concordance of 85%. In a poststudy
validation process, conclusive
results were obtained for 68
non-corrosive and non-acute
toxic compounds out of 88
compounds
tested.
In
conclusion,
the
overall
concordance of the CHEST
assay is 87%

Triticonazole showed no
effects on mortality, blood
vessel development, and
blood vessels discoloration in
the Chicken Embryotoxicity
Screening Test (CHEST)
under the conditions
reported. Reduced embryo
development (incidence of
4% compared to vehicle
control) was slightly above
the laboratory historical
control data (2%) for animals
treated with the highest dose.

anonymous, 2010

Zebrafish
Triticonazole, Zebrafish (Danio rerio) is an
developmental
emerging toxicity screening
No
purity
screening of
model for both human health
reported
the
ToxCast
and ecology. As part of the
Phase
I
Computational
Toxicology
chemical
Research Program of the U.S.
library
EPA, the toxicity of the 309
ToxCast™ Phase I chemicals
No Guideline
was assessed using a zebrafish
study
screen
for
developmental
toxicity. All exposures were by
immersion from 6–8 h post
fertilization (hpf) to 5 days
post fertilization (dpf); nominal
concentration range of 1 nM–
80µM. On 6 dpf larvae were
assessed for death and overt
structural defects. Results
revealed that the majority
(62%) of chemicals was toxic
to the developing zebrafish;
both toxicity incidence and
potency was correlated with
chemical
class
and
hydrophobicity (logP); and
inter-and intra-plate replicates
showed good agreement. The
numerical score groups into
lethality (40), non-hatching

Triticonazole (BAS 595 F)
was tested in a Zebrafish
developmental screening
assay up to 80 µM. The
results indicate that
triticonazole had a toxic
potential on the
embryo/larvae indicated by
nonviable larvae or larvae
that did not hatch at
concentrations >20 µM.
However, no malformations
were observed in the larvae
after exposure to
triticonazole. The calculated
AC50 was 13.05 µM.

Padilla S. et al., 2011
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Type
of Test
study/data
substance,

Relevant information about
the study (as applicable)

Observations

Reference

(20) and malformation index
(<20).
Relative
Triticonazole, The zebrafish embryotoxicity
embryotoxicity
test (ZET) is a fast and simple
No
purity
of two classes
method to study chemical
reported
of chemicals in
toxicity after exposure of the
a
modified
complete vertebrate embryo
zebrafish
during embryogenesis in ovo.
embryotoxicity
A novel quantitative evaluation
test
and
method
to
assess
the
comparison
development of the zebrafish
with their in
embryo based on specific
vivo potencies
endpoints in time, the general
morphology score (GMS)
No Guideline
system was used.
study

For triticonazole benchmark Hermsen S.A.B. et al.,
concentrations of 80.5 µM
2011
and 40 µM were derived for
general morphology and
teratogenicity. Triticonazole
was found to be the least
potent triazole with regard to
general developmental and to
specific teratogenic endpoints
in a zebrafish embryotoxicity
test, where zebrafish embryos
have been evaluated 72 h
post fertilization. The study
gives an overview on ranking
of tested substances.

TriazoleTriticonazole, The purpose of the study was
induced gene
to investigate the possibility of
No
purity
expression
relating
gene
expression
reported
changes in the
profiles of structurally similar
zebrafish
chemicals tested in a single
embryo
concentration, to the complete
transcriptomic concentrationNo Guideline
response of flusilazole (FLU)
study
as positive control. Besides
triticonazole
also
hexaconazole, cyproconazole,
triadimefon and myclobutanil
at equipotent concentrations
(based
on
morphological
alterations) have been tested.

Triticonazole is considered to Hermsen S.A.B. et al.,
be non-embryotoxic, based
2012
on very little morphological
changes induced in zebra fish
embryos. Triticonazole
regulated the retinol
metabolism pathway to a
lesser degree compared to
other tested triazoles but
Cyp51 expression and steroid
biosynthesis regulation was
higher than for other tested
triazoles. The results of the
gene expression data and the
concentration-response genes
correlated to GMS (general
morphology score) suggest
that triticonazole has the least
unwanted effects – compared
to other tested traizoles –
with respect to
developmental toxicity.

Comparison of Triticonazole, Triticonazole was investigated
the
mouse
in three widely studied
No
purity
embryonic
alternative
assays
for
reported
stem cell test,
developmental toxicity, the
the rat whole
mouse Embryonic Stem cell
embryo culture
Test (EST), the Zebrafish
and
the
Embryotoxicity Test (ZET)
zebrafish
and the rat post-implantation
embryotoxicity
Whole
Embryo
Culture
test
as
(WEC).
Again
in
this
alternative
comparative study 5 further
methods
for
1,2,4-triazoles were tested in
developmental
all test systems (flusilazole,
toxicity testing
hexaconazole, cyproconazole,
of six 1,2,4triadimefon,
and
triazoles
myclobutanil). For EST an

In the EST and the ZET
assay triticonazole was the
lowest potent compared to
the other azoles. In the WEC
triticonazole was the secondleast potent compound (here
cyproconazole was least
potent followed by
triticonazole). WEC, EST
and ZET assays correctly
identified the potency of
triticonazole for
developmental effects, based
on in vivo data, as
triticonazole did not induce
malformations such as cleft

Jong E. de et al., 2011
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Type
of Test
study/data
substance,

Relevant information about
the study (as applicable)

No Guideline
study

established cell line was used, palate, renal malformations
while the WEC and the ZET and hydrocephaly.
used mammalian and nonmammalian
embryos,
respectively. The results were
analyzed using the Benchmark
Dose (BMD) approach and
compared with known BMD
for skeletal variations and
developmental lowest effect
levels (dLEL) derived from an
in vivo study from the ToxREF
database (EPA). The rat
developmental toxicity study
conducted with triticonazole
(Burns, 1991) has been
evaluated.

10.10.5

Observations

Reference

Short summary and overall relevance of the provided information on adverse effects
on development

In the range finding developmental study in rats (6 dams per dose group) triticonazole was applied up to
1250 mg/kg bw/d. Based on the toxicological response of dams (reduced body weight and body weight
gain) and foetuses in utero (bilateral hydronephrosis) to a dosage of 1250 mg/kg bw/day, a dosage of
1000 mg/kg bw/day was suggested as a suitable top dose to be used in the main prenatal developmental
toxicity study in rats. The NOAEL of the range finding study is proposed at 250 mg/kg bw/d (mid dose)
for both maternal and developmental toxicity.
In the teratology study in rats, there was evidence of maternal toxicity at 1000 mg/kg bw/d, observed as
reductions in body weight gain and food consumption. Foetal survival and growth was not affected in
any dose group. However, there was an apparently increase in the incidence of foetuses with an
additional 13/14th rib or pair of ribs at all dose levels, but this was only outside the historical
background range at 1000 mg/kg bw/d. This finding was attributed to maternal toxicity. No treatmentrelated teratogenic effect was observed at any dose level. The NOAEL for both maternal and
developmental toxicity was set by RMS (2016) at 200 mg/kg bw/d.
A tolerance study in rabbits (no OECD GD) was conducted by gavage at different dosing regimens and
low number of animals (two per group). It was concluded from this investigation that dosages of
triticonazole for use in a preliminary teratology study in the rabbit should not exceed 50 mg/kg bw.
A range finding developmental study in rabbits (7-8 animals per group) was conducted at gavage doses
of 5, 15, 50, 75 and 150 mg/kg bw/d. All females at 150 mg/kg bw/day were terminated prematurely
due to animal welfare reasons. The maternal NOAEL is proposed at 5 mg/kg bw/d, based on doserelated (slight) body weight loss (days 6 to 8) at > 15 mg/kg bw/d. Fetal NOAEL is proposed at 50
mg/kg bw/d, based on increased post-implantation loss (above HCD) at 75 mg/kg bw/d.
A rabbit developmental toxicity study was conducted at gavage doses of 5, 25, 50 and 75 mg/kg bw in
New Zealand rabbits. Triticonazole caused body weight losses and decreased food consumption in
pregnant rabbits at doses ≥ 25 mg/kg bw/d. Both top doses (50 and 75 mg/kg bw caused excessive
maternal toxicity indicated by deaths, abortions, decreased faeces and an increased respiration rate. At
the top dose group 30 % maternal mortality was observed. Concerning foetal findings, a slight increase
in both pre- and post-implantation losses was observed at 75 mg/kg bw, which is considered to be
related to maternal toxicity. Increased incidences of precocious ossification of acromion process
(=elongation of acromion process) were seen at ≥ 25 mg/kg bw/d. The precocious ossification of the
acromion process is of low severity, as this part of the scapula is ossified during development of the
offspring and an earlier ossification has no impact on survival or quality of life. In the top dose
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increased incidences of variations of the midline anterior cranial bones, rudimentary floating 13th rib,
and reduced/incomplete ossification of metacarpals and phalanges (also at 50 mg/kg bw) were seen at
excessive maternal toxic doses. As these variations occur only in the presence of excessive maternal
toxicity, they are not indicative of a specific teratogenic response of triticonazole. There was no
teratogenic effect observed at any dose level. On the basis of these results, the dose level of 5 mg/kg
bw/d can be considered the maternal and the foetal NOAEL as well.
Triticonazole showed no effects on mortality, blood vessel development, and blood vessels discoloration
in the Chicken Embryotoxicity Screening Test (CHEST) under the conditions reported. Reduced
embryo development (incidence of 4% compared to vehicle control) was slightly above the laboratory
historical control data (2%) for animals treated with the highest dose.
Results from the literature data show that triticonazole had a toxic potential on the zebra fish
embryo/larvae indicated by nonviable larvae or larvae that did not hatch at concentrations >20 µM.
However, no malformations were observed in the larvae after exposure to triticonazole. Triticonazole
was found to be the least potent triazole with regard to general developmental and to specific teratogenic
endpoints in a zebrafish embryotoxicity test, where zebrafish embryos have been evaluated 72 h post
fertilization. Triticonazole was considered to be non-embryotoxic, based on very little morphological
changes induced in zebra fish embryos. The results of the gene expression data and the concentrationresponse genes correlated to GMS (general morphology score) suggest that triticonazole has the least
unwanted effects – compared to other tested triazoles – with respect to developmental toxicity. In the
Embryonic stem cell test (EST) triticonazole was the lowest potent compared to the other tested
triazoles. In the Whole embryo culture (WEC) triticonazole was the second-least potent compound.
WEC, EST and ZET assays correctly identified the potency of triticonazole for developmental effects,
based on in vivo data, as triticonazole did not induce malformations such as cleft palate, renal
malformations and hydrocephaly.

10.10.6

Comparison with the CLP criteria

Neither in rat nor in rabbit teratogenic/ developmental effects were observed which would justify
classification for developmental toxicity.
Category 1A:
Known human reproductive toxicant.
The classification of a substance in Category 1A is largely based on evidence from humans
No evidence from humans is available.
Category 1B
Presumed human reproductive toxicant
The classification of a substance in Category 1B is largely based on data from animal studies. Such
data shall provide clear evidence of an adverse effect on sexual function and fertility or on development
in the absence of other toxic effects, or if occurring together with other toxic effects the adverse effect
on reproduction is considered not to be a secondary non-specific consequence of other toxic effects.
However, when there is mechanistic information that raises doubt about the relevance of the effect for
humans, classification in Category 2 may be more appropriate.
No effects (variations/anomalies) on foetuses were observed without maternal toxicity and no treatmentrelated malformations were observed which could support classification in absence of maternal toxicity.
Category 2
Suspected human reproductive toxicant Substances are classified in Category 2 for reproductive toxicity
when there is some evidence from humans or experimental animals, possibly supplemented with other
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information, of an adverse effect on sexual function and fertility, or on development, and where the
evidence is not sufficiently convincing to place the substance in Category 1. If deficiencies in the study
make the quality of evidence less convincing, Category 2 could be the more appropriate classification.
Such effects shall have been observed in the absence of other toxic effects, or if occurring together with
other toxic effects the adverse effect on reproduction is considered not to be a secondary non-specific
consequence of the other toxic effects.
No effects (variations/anomalies) on foetuses were observed without maternal toxicity and no treatmentrelated malformations were observed which could support classification in absence of maternal toxicity.

10.10.7

Adverse effects on or via lactation

Table 44: Summary table of animal studies on effects on or via lactation (see Annex I for
further details)
Method,
guideline,
deviations if
any, species,
strain, sex,
no/group
OECD
(1983)

Test
substance,
dose levels
duration of
exposure

Results

416 Triticonazole, Parental NOAEL (750 ppm):
purity 97.1 % 49.35 (♂) – 48.41 (♀) mg/kg bw/d

Deviations
from
OECD 0, 5, 25, 750
and
5000
416 (2001):
ppm
-missing
measurements equivalent to
for
oestrus 0, 0.34 (♂) –
0.32
(♀),
cycling,
1.64 (♂) –
differential
(♀),
ovarian follicle 1.59
49.35
(♂)
–
count, sperm
48.41
(♀)
morphology
and motility, and
350.8 (♂) –
implantation
(♀)
sites,
some 337.6
organ weights, mg/kg bw/d
anogenital
Twodistance,
generation
areola / nipple reproduction
retention,
study
sperm
histopathology,
detailed
testicular
histopathology,
examination of
intact
epididymis,
investigation
on
postlactational
ovary

Parental effects at LOAEL (5000 ppm):
– mortalities
– decreased weight gain
– necropsy findings (histopathology and organ weights) in adrenals,
ovaries and liver

Reference

Henwood
S. M.,
1993

Reproductive NOAEL (750 ppm):
49.35 (♂) – 48.41 (♀) mg/kg bw/d
Effects on reproduction at LOAEL (5000 ppm):
– decreased mating and fertility indices

Offspring NOAEL (750 ppm) :
49.35 (♂) – 48.41 (♀) mg/kg bw/d
Effects on offspring at LOAEL (5000 ppm):
– decreased pup body weight
– decreased livebirth and viability indices

- pairs without
progeny
not
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Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test
substance,
dose levels
duration of
exposure

Results

Reference

evaluated
to
determine the
apparent cause
of
the
infertility
- no re-mating
with
proven
sirs or dams
conducted for
F1 generation
where
8
animals
per
sex at 5000
ppm did not
mate

Table 45: Summary table of human data on effects on or via lactation
Type
of Test
data/report substance,

Relevant information about the
study (as applicable)

Observations

Reference

No human data available

Table 46: Summary table of other studies relevant for effects on or via lactation
Type
of Test
study/data substance,

Relevant information about
the study (as applicable)

Observations

Reference

No other studies

10.10.8

Short summary and overall relevance of the provided information on effects on or
via lactation

A lactation effect was not supported by the data. Perinatal toxicity due to parental/maternal toxicity was
much more likely since observations on the pups during necropsy (“no milk in stomach”) indicated
nursing deficits of the female rats.

10.10.9

Comparison with the CLP criteria

Effects on or via lactation are allocated to a separate single category. It is recognised that for many
substances there is no information on the potential to cause adverse effects on the offspring via
lactation. However, substances which are absorbed by women and have been shown to interfere with
lactation, or which may be present (including metabolites) in breast milk in amounts sufficient to cause
concern for the health of a breastfed child, shall be classified and labelled to indicate this property
hazardous to breastfed babies.
This classification can be assigned on the:
(a) human evidence indicating a hazard to babies during the lactation period; and/or
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(b) results of one or two generation studies in animals which provide clear evidence of adverse effect in
the offspring due to transfer in the milk or adverse effect on the quality of the milk; and/or
(c) absorption, metabolism, distribution and excretion studies that indicate the likelihood that the
substance is present in potentially toxic levels in breast milk.
A lactation effect was not supported by the data. Perinatal toxicity due to parental/maternal toxicity was
much more likely since observations on the pups during necropsy (“no milk in stomach”) indicated
nursing deficits of the female rats. Classification for effects on or via lactation is not supported

RAC evaluation of reproductive toxicity
Summary of the Dossier Submitter’s proposal
Adverse effects on sexual function and fertility
For the assessment of adverse effects on sexual function and fertility, a two-generation reproductive
toxicity study in rats performed according to GLP and OECD TG 416, with some deviations, see table
below, were included. Several in vitro studies to assess relevant toxicity on sexual function and
fertility following exposure to triticonazole was also included, see CLH report and Annex 1 to the
CLH report for detailed information. No epidemiological data was available.
Table: Overview of two-generation study in rats
Study design
Two-generation reproduction
study
OECD TG 416 (1983)
Deviations from OECD TG 416
(2001):
- missing measurements for
oestrus cycling, differential
ovarian follicle count, sperm
morphology and motility,
implantation sites, some organ
weights, anogenital distance,
areola / nipple retention,
sperm histopathology, detailed
testicular histopathology,
examination of intact
epididymis, investigation on
post-lactational ovary
- pairs without progeny not
evaluated to determine the
apparent cause of the
infertility
- no re-mating with proven
sirs or dams conducted for F1
generation where 8 animals
per sex at 5000 ppm did not
mate

Doses
Triticonazole,
purity 97.1%
0, 5, 25, 750 and
5000 ppm in the diet
equivalent to
0, 0.34 (M) – 0.32
(F), 1.64 (M) – 1.59
(F), 49.35 (M) –
48.41 (F) and
350.8 (M) – 337.6
(F) mg/kg bw/d

Results

Reference

Parental NOAEL (750 ppm):
49.35 (M) – 48.41 (F) mg/kg bw/d

Henwood,
1993

Parental effects at LOAEL (5000 ppm):
– mortalities
– decreased weight gain
– necropsy findings (histopathology and
organ weights) in adrenals, ovaries and
liver

Reproductive NOAEL (750 ppm):
49.35 (M) – 48.41 (F) mg/kg bw/d
Effects on reproduction at LOAEL (5000
ppm):
– decreased mating and fertility indices
Offspring NOAEL (750 ppm) :
49.35 (M) – 48.41 (F) mg/kg bw/d
Effects on offspring at LOAEL (5000
ppm):
– decreased pup body weight
– decreased livebirth and viability indices
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In the two-generation study in rats, marked parental toxicity was observed in the high dose (5000
ppm). These included treatment-related premature deaths (F0 females only), significant reduction in
bodyweight, bodyweight gain and food consumption, and necropsy findings in adrenals, liver and
ovary. Adverse effects on reproductive parameters in the high dose group included a decreased
mating and fertility index (F1 generation). These effects were seen in the presence of systemic
toxicity rather than related to hormonal disturbance. Further, a significant increase of pregnancy
duration in the F0 females was reported in the high dose group. However, it was shown that this
effect was mainly due to two females with longer gestation periods, and since the group mean
values were in the range of HCD, the effect was not considered by the DS to be treatment-related.
Regarding the offspring, increased pup mortality, decreased pup viability and decreased pup
bodyweight was observed in both the F0 and F1 generation in the high dose group. Necropsy of
dead pups showed “no milk in the stomach” as the only reported finding (F1: 16 (5), 7 (6), 1 (1), 9
(8) and 26 (11), F2: 3 (3), 2 (2), 5 (4), 6 (4) and 13 (5) in foetuses (litters) at 0, 5, 25, 750 and
5000 ppm). Effects observed in the high dose group were considered a consequence of distinct
maternal toxicity at this high dose level, exceeding the maximum tolerated dose. There were no
significant parental, reproductive or offspring findings in the triticonazole doses below 5000 ppm.
Triticonazole was tested in vitro to assess aromatase inhibiting properties to see if this mechanism
could be involved in the increased gestation length observed in the F0 and F1 generation. The IC 50
in rat aromatase was 1.8 x 10-6 M; however, a full inhibition of the aromatase was not seen. The
positive controls showed IC50 values which were three orders of magnitude lower (Letrozole: IC 50:
1.53 x 10-9 M), compared to triticonazole indicating rather low potency of triticonazole to inhibit
aromatase in rats.
Several in vitro studies were included to assess the endocrine activity of triticonazole. The YAS-and
YES-assay (Yeast Androgen Screening (YAS) and Yeast Estrogen Screening (YES) assay), measuring
androgen and oestrogen activity showed no increase in androgen and oestrogen activity in
genetically modified yeast cells exposed to triticonazole. Predictive endocrine testing in the 21st
century using in vitro assays of oestrogen receptor responses was negative for oestrogen receptor
signalling endpoints with triticonazole. By using ToxCast the AC 50 concentrations of triticonazole was
determined and were relatively high (>10-5 M) indicating weak activity. For further details, see
Annex I to the CLH report.
Thus, there is no evidence that a specific anti-androgenic or anti-estrogenic mode of action (MoA)
has contributed to the observed effects on reproduction in the 2-generation toxicity study. The
effects were therefore considered a consequence of general parental systemic toxicity.
In summary, the DS concluded that the data available was not sufficient to conclude that the
reduced mating performance observed in the F1 parental animals at the highest dose with
triticonazole was a consequence of a substance specific effect on sexual function and fertility. There
was no dose response evident for any of the reported effects. Significant systemic toxicity in high
dose was reported in both males and females evident as markedly lower body weight and body
weight gain compared to control animals and adrenal toxicity as well as death in F0 females. There
was no data available with respect to the mechanism of action and cause of the reduced mating
performance. The relationship and importance of adrenal insufficiency and hormonal disturbance to
reduced mating performance remain speculative since comparison of individual data revealed no
correlation. The slight increase in gestational length amongst the F0 and F1 females was not
considered as strong evidence in support of classification, and was therefore not identified as being
a primary effect of triticonazole in the high dose group (which was considered to be well above the
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maximum tolerated dose; MTD). Therefore, the DS concluded that the observed findings do not
justify classification for adverse effects on sexual function and fertility. They also reported that this
is in line with the previous conclusion derived by the European Chemicals Bureau (ECB, 2007).
The DS mentioned that in the DAR (2003) it was concluded that there was evidence that
reproductive parameters like female fertility, number of live born pups and pup viability were
adversely affected by triticonazole at a very high dose level, exceeding the MTD. However, no
effects on reproductive parameters were seen in the absence of maternal toxicity. Therefore, the
adverse effects on the reproductive function were considered likely to be a consequence of distinct
maternal toxicity, and no classification of triticonazole for reproductive toxicity was considered
justified.
Developmental toxicity
For the assessment of developmental toxicity following exposure to triticonazole, a range-finding
and a main study in CD Sprague Dawley rats, as well as a tolerance, a range-finding and a main
study in NZW rabbits, were assessed. The studies were performed according to OECD TG 414 and
according to GLP; however, the tolerance study in rabbits was not according to any test guideline,
and the range-finding studies in rats and rabbits were performed with limited number of animals. No
human epidemiological studies were available.
Other studies on the mechanism of action were also included (for further details see Annex 1 to the
CLH report):
•

Chicken embryotoxicity screening test (CHEST)

•

Zebrafish developmental screening assay

•

Modified zebrafish embryotoxicity test (ZET)

•

Gene expression changes in the zebrafish embryo

•

Comparison of the mouse embryonic stem cell test, the rat embryo culture and the
zebrafish embryotoxicity test

•

Yeast Androgen Screening (YAS) and Yeast Estrogen Screening (YES) assay

•

Estrogen receptor signalling response assay

•

Tox cast data

•

Cell stress and cytotoxicity

•

In vitro high-throughput screening assays for the oestrogen receptor

•

A computational approach for the prioritization and screening of chemicals in the
endocrine disruptor screening program

•

Leydig cell testosterone secretion and androgen receptor activation in vitro

•

Aromatase inhibition

In the range-finding developmental toxicity study in rats (six per group), the animals were exposed
by oral gavage to 0, 50, 250 and 1250 mg/kg bw/d of triticonazole during GD 6-15. In the high
dose group, reduced body weight and body weight gain was reported in dams, and bilateral
hydronephrosis in foetuses. A dose of 1000 mg/kg bw/d was therefore used as the top dose in the
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main study.
In the main developmental toxicity in rats (23 per group), the animals were exposed by oral gavage
to 0, 40, 200 and 1000 mg/kg bw/d triticonazole on GD 6-15.
Maternal toxicity: At 1000 mg/kg bw/d a reduction in body weight gain (85.5% of control animals
on GD 12-16) and food consumption was reported.
Foetal toxicity: Foetal survival and growth was not affected in any dose group. However, there was
an increase in the incidence of foetuses with an additional 14th rib or pair of ribs (13/14 or 14/14)
at all dose levels, but only outside the HCD at 1000 mg/kg bw/d. This finding was considered
related to maternal toxicity. It was concluded that no treatment-related teratogenic effect was
observed at any dose level.
In the tolerance study in rabbits (no OECD TG), two rabbits per dose were exposed by oral gavage
in three different groups: group 1.) non-pregnant rabbits to 500 mg/kg bw/d for two days; group
2.) non-pregnant rabbits starting with 25 mg/kg bw/d and in the absence of any adverse effects,
the dose was doubled every two days until effects were reported at 100 mg/kg bw; group 3.)
pregnant rabbits to 50 mg/kg bw/d on GD 6-12. It was concluded from the tolerance study that
severe toxicity was reported at doses above 50 mg/kg bw/d.
In the range-finding developmental toxicity study in rabbits (7-8/group) the animals were exposed
by oral gavage to 0, 5, 15, 50, 75 and 150 mg/kg bw/d triticonazole on GD 6-19. All females in the
150 mg/kg bw/d group were terminated prematurely due to animal welfare reasons. Maternal
toxicity was evident at 15 mg/kg bw/d and included a dose related (slight) body weight loss (days 6
to 8). Foetal effects were reported from 75 mg/kg bw/d and included increased post-implantation
loss (above HCD).
In the main developmental toxicity study, rabbits (18 per dose) were exposed to 0, 5, 25, 50 and
75 mg/kg bw/d triticonazole on GD 6-19.
Maternal toxicity: Body weight losses and decreased food consumption were reported at doses ≥ 25
mg/kg bw/d. At 50 and 75 mg/kg bw/d, excessive maternal toxicity was reported and included
deaths, abortions, decreased faeces and an increased respiration rate. In the high dose group, 30%
maternal mortality was reported.
Foetal toxicity: A slight increase in both pre- and post-implantation losses were observed at 75
mg/kg bw/d, which was considered to be related to maternal toxicity. Increased incidences of
precocious ossification of acromion process (elongation of acromion process) were seen at ≥ 25
mg/kg bw/d. The precocious ossification of the acromion process was considered to be of low
severity, as this part of the scapula is ossified during development of the offspring and an earlier
ossification has no impact on survival or quality of life. In the top dose, increased incidences of
variations of the midline anterior cranial bones, rudimentary floating 13th rib, and
reduced/incomplete ossification of metacarpals and phalanges (also seen at 50 mg/kg bw/d) were
seen at excessive maternal toxic doses. As these variations were reported only in the presence of
marked maternal toxicity, they were not indicative of a specific teratogenic response of triticonazole.
In the additional studies, investigating mechanisms of action of triticonazole, no effects on
mortality, blood vessel development, and blood vessels discoloration were reported in the CHEST.
Reduced embryo development with an incidence of 4% compared to control was slightly above the
laboratory HCD (2%) for animals treated with the highest dose.
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The literature data showed that triticonazole had a toxic potential on the zebra fish embryo/larvae
indicated by non-viable larvae or larvae that did not hatch at concentrations > 20 µM. However, no
malformations were observed in the larvae after exposure to triticonazole.
Triticonazole was found to be the least potent triazole with regard to general developmental and to
specific teratogenic endpoints in the ZET. In this test, zebrafish embryos were evaluated 72 hours
post fertilization. The results showed that triticonazole was non-embryotoxic, based on very slight
morphological changes induced in the zebra fish embryos.
The results of the gene expression data and the concentration-response genes correlated to the
general morphology score (GMS) suggested that triticonazole has the lowest level of unwanted
effects when compared to other tested triazoles, with respect to developmental toxicity.
In the Embryonic Stem Cell Test (EST), triticonazole was shown to be the least potent triazole
compared to the other tested triazoles. In the Whole embryo culture (WEC), triticonazole was the
second-least potent compound. In summary, the WEC, EST and ZET assays correctly identified the
potency of triticonazole for developmental effects, based on in vivo data, as triticonazole did not
induce malformations such as cleft palate, renal malformations and hydrocephaly.
Neither in rat nor in the rabbit developmental toxicity studies, effects that would justify classification
for developmental toxicity were reported. No effects (variations/anomalies) in foetuses were
observed without maternal toxicity and no treatment-related malformations were observed which
could support classification in absence of maternal toxicity. The DS therefore concluded that
triticonazole should not be classified for developmental toxicity.
Adverse effects on or via lactation
The DS concluded that a lactation effect of triticonazole was not supported by the data. Perinatal
maternal toxicity was much more likely since observations on the pups during necropsy (“no milk in
stomach”) indicated nursing deficits of the female rats.

Comments received during public consultation
One MSCA commented on reproductive toxicity. Comments related to effects on sexual function and
fertility included information regarding the age at week 0 for the F1 generation, and information
regarding when the exposure of the F1 generation started. The MSCA considered that classification
as Repr. 2; H361f should be discussed. As regards developmental toxicity, the MSCA commented
that based on the reported hydronephrosis and skeletal findings in rats/rabbits classification as
Repr. 2; H361d should be discussed.

Assessment and comparison with the classification criteria
Effects on sexual function and fertility
For the assessment of effects on sexual function and fertility, the main study was a two-generation
reproductive toxicity study in Sprague Dawley CRL:CD rats performed according to GLP and OECD
TG 416, with deviations as described in "Summary of the DS proposal".
Several in vitro mechanistic studies were also included (see "Summary of the DS proposal").
However, as the main effects assessed according to the CLP criteria was reported in the twogeneration study, the mechanistic in vitro studies were used in the assessment of a potential MoA
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for the reduction in mating and fertility index reported in the F1 generation in the high dose group
(detailed information on these studies are found in Annex 1 to the CLH report). No human
epidemiological data was included in the CLH report.
In the two-generation study, rats were exposed to 0, 5, 25, 750 and 5000 ppm triticonazole. It
should be noted that the dose spacing between the high dose group and the next lower dose in the
study was rather high (5000 to 750 ppm) making the interpretation of the data challenging. The
corresponding mean intake of triticonazole during the study is shown in the table below.
Table: Mean intake (mg/kg bw/d) of triticonazole in the two-generation study in rats
F0
Dose level (ppm)

F1

F0

male/female (pre-mating)

F1

female (gestation)

F0

F1

female (lactation)

5

0.34/0.37

0.37/0.43

0.32

0.33

0.58

0.46

25

1.64/1.81

1.82/2.14

1.59

1.60

2.97

2.96

750

49.35/54.80

56.18/65.25

48.41

49.10

87.99

93.25

5000

350.8/389.3

445.3/493.8

337.64

339.08

592.99

528.05

General toxicity seen in the high dose group was mortality (only in F0 generation), clinical signs,
decreased body weight and body weight gain as well as histopathological changes and organ weigh
changes in the adrenals, liver and ovary.
During gestation, in F0 females at 5000 ppm, one female was sacrificed after prolonged parturition
and three were sacrificed or found dead during late gestation (day 23) or lactation (day 7 and 9), a
period with high intake of triticonazole (approx. 600 mg/kg bw/d). No specific clinical signs were
noted before death of these animals; however, the animal that died on lactation day 9 was thin,
hunched and passive. At necropsy, histopathological lesions in the adrenal cortex were reported in
these four animals, and the study report considered that the four deaths could have been
treatment-related. In addition, five premature deaths were reported in the control and exposed
animals. However, these deaths were not considered to be treatment-related.
In F0 and F1 females a statistically significant decrease in body weight and body weight gain was
reported at 5000 ppm during premating, gestation and lactation, and in males during premating,
see tables below:
Table: Mean body weights of F0 and F1 females in grams and (% control)
Week
Week 0

Week 10 (end of
pre-mating)

Overall
premating
weight gain (010)

ppm

0

Treatment group
5
25

750

5000

F0

200.11

198.57

195.74

192.64

194.89

F11

151.48

150.37

148.11

144.14

F0

331.62

322.48

325.81

323.44

F1

290.71

293.56

294.09

291.13

F0

131.5

123.9

130.1

130.8

F1

139.2

143.2

146.0

147.0

102.41**
(67.6)
296.57**
(89.4)
239.07**
(82.2)
101.7**
(77.3)
136.7
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(98.9)
GD0

GD21

LD0

LD21

F0

329.35

322.74

326.34

320.35

F1

290.80

297.14

292.14

296.90

F0

458.16

463.80

465.68

466.35

F1

426.97

435.33

418.44

434.01

F0

363.5

362.3

364.5

364.5

F1

334.7

346.2

335.6

337.3

F0

368.7

363.2

363.4

359.2

F1

334.6

341.2

335.1

338.3

293.75**
(89.2)
236.27**
(81.2)
418.83**
(91.4)
335.59**
(78.6)
324.7**
(89.3)
271.0**
(80.9)
328.5**
(89.1)
264.2**
(78.9)

1 Week 0 for F1 is postnatal day 21 (weaning)
**(p ≤ 0.01); significantly different from control

Table: Mean body weights of F0 and F1 males in grams and (% control)
Week
Week 0

Week 10 (end of
pre-mating)

Week 19
(termination)

Overall weight
gain (0-19)

ppm

0

Treatment group
5
25

750

5000

F0

217.45

222.26

220.96

222.27

222.08

F1

193.29

187.30

189.96

F0

476.82

487.96

479.81

179.21*
(92.7)
497.41

125.53**
(64.9)
471.94

F1

546.35

551.49

537.86

536.80

F0

549.78

558.00

557.68

577.07

429.60**
(78.6)
541.21

F1

658.36

665.25

635.88

641.13

F0

332.3

335.7

336.7

354.1

F1

465.1

478.0

445.9

461.9

517.02**
(78.5)
319.1
391.9**
(84.2)

* (p ≤ 0.05), ** (p ≤ 0.01); significantly different from control

A marked decrease in food consumption was reported in F0 females at 5000 ppm throughout
gestation, and in F1 females at 5000 ppm throughout premating, gestation and lactation and in F1
males during premating.
Pathological findings in the F0 females of the high dose group included a significant lower absolute
and relative left adrenal weight and significantly higher absolute and relative liver weight when
compared to controls. Similar findings were reported in F1 females. While in F0 and F1 females a
decrease in relative adrenal weight was observed, this was opposite to an increase in the relative
adrenal weight in F1 males.
At 5000 ppm in F0 and F1 females, microscopic findings in the adrenals comprised increased
incidence and severity of degenerative changes of the adrenal cortex (vacuolation, syncytial giant
cell formation, deposition of collagen, large pigment laden cells and minimal inflammation). In F1
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females (high dose group), vacuoles and giant cells were present in the ovaries in four females
which were considered treatment-related. No similar findings were observed in F0 females, see table
below.
Table: Group incidences of histopathological changes in F0 and F1 females (modified from table 3.10.1.1-10 in
Annex 1 to the CLH report)
Findings
0

5

Doses (ppm)
25
Adrenals

750

5000

Vacuolation of
cortex

F0

0/27

0/28

1/28

1/28

0/24

F1

0/28

1/27

0/28

0/27

0/28

Degeneration
of cortex

F0

0/27

0/28

0/28

0/28

22/24

F1

0/28

0/27

0/28

0/27

11/28

Collagen
deposition

F0

0/27

0/28

0/28

0/28

6/24

F1

0/27

0/28

0/28

0/28

0/28

Giant cells

F0

0/27

0/28

0/28

0/28

16/24

F1

0/27

0/28

0/28

0/28

14/28

Cortical
pigment

F0

0/27

0/28

0/28

0/28

6/24

F1

0/28

0/27

0/28

0/27

7/28

Chronic
inflammation

F0

0/27

0/28

0/28

0/28

2/24

F1

0/28

0/27

0/28

0/27

0/28

-

0/24

Ovaries
Vacuolation

Giant cells

F0

0/27

F1

0/28

F0

0/27

F1

0/28

-

-

4/28
-

-

-

1/24
2/28

F0 generation: There were no treatment-related effects on mating and fertility index, conception
rate (no. pregnant animals/no. mated animals) and gestation index (no. live litters born/no. animals
pregnant) reported. However, in the high dose group the mean duration of gestation was
significantly increased (22.6 days vs. 22.1 days in controls) but was within the laboratory HCD (F0:
21.8 – 22.7 days). It was shown that this effect was mainly due to two females with longer
gestation (24 and 25 days) and the effect was therefore not considered to be treatment-related, see
table below. The F0 female with a gestation of 25 days had to be sacrificed moribund after
prolonged parturition, however, the other female (GD 24) had surviving pups.
F1 generation: The longer gestation seen in the high dose group was not statistically significant
increased (22.5 days) and was just at the border of the laboratory HCD (22.0 – 22.5 days).
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However, it should be noted that in the high dose group a lower number of pregnant females were
available due to the impairment of mating performance in F1 (F0: 27 animals, F1: 17 animals at
5000 ppm).
Table: Summary of gestation times for the F0 and F1 generations
Number of animals with the respective no. of gestation days
Dose group / No.
of gestation days

F0

F1

21

22

23

24

25

21

22

23

24

25

0 (control)

-

20

3

-

-

-

23

3

-

-

5 ppm

3

18

4

1

-

1

21

6

-

-

25 ppm

-

18

4

-

-

2

17

4

-

-

750 ppm

3

19

2

-

-

-

21

3

-

-

5000 ppm

1

11

13

1

1

-

10

5

1

1

Further, in the F1 generation at 5000 ppm a statistically significantly decrease in mating and fertility
indices was reported that were outside the HCD, see table below. It should be noted that the pairs
without progeny were not evaluated to determine the apparent cause of the infertility, and there
were no re-mating of the sirs and dams in the F1 generation that did not mate.
Litter data: Several litter parameters in the high dose group were affected in the F1 and F2
generations, that could be due to a higher intake of triticonazole during lactation in the F0 and F1
dams in the high dose group compared to the intake of triticonazole in this dose group during
gestation. The livebirth and viability index were statistically significantly reduced compared to
controls, whereas the total number of stillborn F1 and F2 pups was increased. In addition, total litter
death was noted for four F0 females during lactation between days 0 – 4, and the mean number of
live pups/litters on days 0 and 4 of lactation were all statistically significantly reduced among F2
litters, see table below. Necropsy of dead pups showed “no milk in the stomach” as the only
reported finding (F1: 16 (5), 7 (6), 1 (1), 9 (8) and 26 (11) and F2: 3 (3), 2 (2), 5 (4), 6 (4) and 13
(5) in foetuses (litters) at 0, 5, 25, 750 and 5000 ppm).
Table: Summary of study findings on reproductive performance, delivery and litter data (modified from table
3.10.1.1-5 in Annex 1 to CLH report))
Dose level (ppm)
Parameter
Pre-coital interval (days)

Number of paired females

Total number inseminated

0

5

25

750

5000

F0

2.12

2.81

3.32

2.81

2.61

F1

3.07

3.18

2.54

3.38

3.30

F0

27

28

28

28

28

F1

28

28

28

27

28

F0

26

28

28

27

28

F1

28

28

26

27

20**
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Total number pregnant (%)

F0

23 (88)

27 (96)

22 (79)

25 (93)

28 (100)

F1

26 (93)

28 (100)

25 (96)

25 (93)

18**
(90)

F0

23

27

22

25

27

F1

26

28

25

25

17

Gestation length (days)

F0

22.1

22.1

22.2

22.0

22.6*

(HCD of laboratory, 1988 –
1993; F0 = 21.8 – 22.7 d; F1 =
22.0-22.5 d)

F1

22.1

22.2

22.1

22.1

22.5

Mating index (%)
(no. animals inseminated/
no. animals paired x 100)

F0

96

100

100

96

100

(HCD of laboratory, 1988 –
1993; F0 = 90 – 100%, F1 =
81-100%

F1

100

100

93

100

71**

Fertility index (%)
(no. animals pregnant/
animals paired x 100)

F0

85

96

79

89

100

(HCD of laboratory, 1988 –
1993; F0 and F1 = 76 – 96%

F1

93

100

89

93

64**

Gestation index (%)
(% pregnancies yielding live
litters)

F0

100

100

100

100

93

F1

100

100

100

100

89

Livebirth index (%)
(no. live pups at day 1/no. born
pups x 100)

F1-pups

93

98

99

98

82**

F2-pups

99

98

99

98

85**

Viability index (%)
(no. pups alive on day 4/
no. live born pups)

F1-pups

92

94

99

97

82**

F2-pups

98

100

99

97

89**

Weaning index (%)
(days 4 - 21)

F1 pups

95

100

100

100

94

F2 pups

100

100

100

100

100

No. stillborn pups/no. pups
delivered

F1 pups

18/335

7/419

2/341

7/411

46/382

(5.3%)

(1.7%)

(0.6%)

(1.7)

(12.04%)

4/381

4/408

3/343

7/388

11/203

(1.1%)

(0.98%)

(0.87%)

(1.8%)

(5.4%)

0

1

0

0

4

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

Number of dams delivering

(%)

F2 pups

Entire litter died, killed, missing, F1 pups
and/or cannibalised
Day 0-4
Day 5-21

F2 pups
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Mean live pups per litter

F1 pups

13.70
13.00

15.22
14.85

15.32
15.14

16.12*
15.64*

12.35
12.64

F2 pups

14.46
14.15

14.32
14.25

13.52
13.36

15.20
14.80

11.13**
11.07**

Day 0
Day 4

* (p ≤ 0.05); ** (p ≤ 0.01); significantly different from controls

Individual data for the eight F1 males and females that did not mate in the high dose group were
evaluated (parameters assessed: body weight, adrenal and ovary findings); however, no
explanation for the absence of mating was found among those parameters. However, it should be
noted that there were no measurements for oestrus cycling, differential ovarian follicle count, sperm
morphology and motility, implantation sites, testicular histopathology or examination of intact
epididymis.
In summary, effects on sexual function and fertility was only reported in the high dose group.
However, it should be noted that the dose spacing between the high dose group (5000 ppm) and
the next lower dose (750 ppm) was large. In the high dose group, four effects has to be taken into
account for the decision on classification for effects on sexual function and fertility:
1. Mortality in the F0 females in late gestation/early lactation at 5000 ppm. It should be noted
that the mortality in F0 was seen with no reduction in mating and fertility index, whereas in
the F1 females a statistically significant reduction in mating and fertility index were reported
at 5000 ppm, outside HCD and in the absence of mortality. However, in the F1 females a
more pronounced effect on the reduction in body weight was reported compared to F0 (82%
in F1 and 89% in F0) at week 10 just prior to mating. On the other hand, this could be due a
higher intake of triticonazole in the F1 generation during the 10-w pre-mating period
compared to the F0 generation (F0: 389.3 mg/kg bw/d, F1: 493.8 mg/kg bw/d).
2. Increase in pregnancy duration in F0/F1 females at 5000 ppm. This effect was mainly due to
two F0 females with longer gestation periods (24 and 25 days). The group mean values
(22.6 days for F0 and 22.5 days for F1) were in the range of historical control data (21.8 –
22.7 days for F0 and 22.0 – 22.5 days for F1); the effect was not considered treatmentrelated.
3. Reduction in female fertility in the F1 generation at 5000 ppm. This effect could be related to
a decreased receptivity of females since female sexual response in laboratory animals is
considered to be regulated by hormones produced by the ovaries and adrenals. The
degeneration of the adrenal cortex, as well as the effects reported in the ovary observed in
female rats treated with 5000 ppm triticonazole, could be responsible for a reduced secretion
of adrenal or ovary hormones. However, when comparing individual data, no clear correlation
was found, and it was noted that for quite a number of F0 and F1 animals having these
changes, mating was normal. Further, there were no evidence that a specific anti-androgenic
or anti-estrogenic MoA contributed to the observed effects on mating and fertility index in
the F1 generation.
4. Increase in stillbirth and neonatal mortality, decrease in the mean number of pups/litter in
F0/F1 generation at 5000 ppm. These effects were considered a consequence of severe
maternal toxicity and not a primary effect of triticonazole since it was noted, that in the F0
and F1 dams at 5000 ppm there was a higher intake during lactation compared to the intake
during gestation. Furthermore, there was no evidence of malformations in the offspring,
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even, when parental animals were exposed to 5000 ppm.
Comparison with the criteria
RAC considered that in a weight of evidence assessment, the statistically significant reduction in
mating performance and fertility, that were outside the HCD, observed only in the high dose F1
parental animals was of concern and was not considered related to the decrease body weight gain
reported in the F1 animals.
Category 1A: Based on evidence from human data. No human epidemiological data was available.
Classification as Repr. 1A is therefore not justified.
Category 1B/2: Based mainly on evidence from animal study where the data shall provide clear
evidence/some evidence of an adverse effect on sexual function and fertility, in the absence of other
toxic effects, or if occurring together with other toxic effects, the adverse effect on reproduction is
considered not to be a secondary, non-specific consequence of other toxic effects.
In the two-generation study, a statistically significant reduction in the mating and fertility index,
that were outside the HCD, was reported in the F1 generation in the high dose group, but not in the
F0 generation. This effect was not considered a secondary consequence of parental toxicity. Effects
were only reported in the high dose group, but is should be noted that a very large dose space was
used in the study between the high dose and the next lower dose (5000 ppm vs. 750 ppm)
complicating the observation of a dose-response for the effect.
Based on this, RAC considered that classification as Repr. 2 (H361f) for effects on sexual
function and fertility is justified.
Developmental toxicity
Developmental toxicity following exposure to triticonazole was studied in CD Sprague Dawley rats
and NZW rabbits. In rats, a range-finding study and main study was included and in rabbits, a
tolerance, a range-finding and a main study was reported. The studies were performed according to
OECD TG 414 and GLP, however, the tolerance study in rabbits was not performed according to an
OECD TG and the range-finding studies in rats and rabbits were performed with limited number of
animals. No human epidemiological studies were available.
Other studies on the mechanism of action were also included (for further details see Annex 1 to the
CLH report and "Summary of the DS proposal” above).
Studies in rats
In the range-finding developmental toxicity study in rats (6/group), the animals were exposed by
oral gavage to 0, 50, 250 and 1250 mg/kg bw/d on GD 6-15. In the high dose group, reduced body
weight (90% of controls at GD 14) and body weight gain (73% of controls at GD 14) was reported
in dams. Gross necropsy in dams at termination did not reveal any treatment-related findings. In
the foetuses, a low but possible dose related increased incidence of hydronephrosis was reported,
see table below. A dose of 1000 mg/kg bw/d was therefore used as the highest dose in the main
developmental toxicity study in rats.
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Table: Foetal incidences of hydronehprosis (modified from table 3.10.1.2-5 in Annex I of the CLH report)
Dose level
(mg/kg bw/d)
Litters/foetuses evaluated

0

50

250

1250

6/54

6/51

6/60

6/47

- Unilateral hydronephrosis

0.0 (0)

0.0 (0)

5.0 (2)

6.4 (3)

0.0 (0)

3.9 (2)

6.7 (1)

8.5 (2)

% incidence (no. of litters)
HCD: 0.99 (0.0-7.6)
Bilateral hydronephrosis
HCD: 0.70 (0.0-7.6)

In the main developmental toxicity study in rats (23 per group), the animals were exposed by oral
gavage to 0, 40, 200 and 1000 mg/kg bw/d triticonazole on GD 6-15.
Maternal toxicity: No mortality or clinical signs were reported. At 1000 mg/kg bw/d, a reduction in
body weight gain was seen (85.5% of control animals on GD 12-16) resulting in maternal bw of
96% of control. The food consumption was marginally reduced.
Foetal toxicity: Foetal survival and growth was not affected in any dose group. The incidence of
hydronephrosis (unilateral and bilateral) was slightly increased in the high dose group (1.3%
unilateral and 0.0% bilateral) compared with controls (0.6% unilateral and 0.6% bilateral) but was
within the HCD of 16 studies and 2466 foetuses from the laboratory, conducted approximately up to
the time of the present study (0 - 3.6% unilateral and 0 - 1.4% bilateral). Further, there was an
increase (not statistically significant) in the incidence of foetuses with an additional 14th rib or pair
of ribs (13/14 or 14/14) at all dose levels, but only outside the HCD at 1000 mg/kg bw/d; see table
below. RAC considered that the marginally increase in skeletal variations that were outside the HCD
at 1000 mg/kg bw/d is not sufficiently severe for classification for developmental toxicity.
Table: Incidence (%) of an additional 14th rib or pair of ribs in rats (modified from table 3.10.1.3-6 from
Annex I to the CLH report)
Doses (mg/kg bw/d)

0

40

200

1000

21/11.7

25/13.2

25/13.4

28/16.9

11

18

13

15

9/5.0

17/9.0

18/9.7

24/14.5

3

6

9

9

13/14th ribs
Foetal incidence no./%
HCD: 0.0 – 15.91
Litter incidence
14th rib
Foetal incidence no./%
HCD: 0.0 – 10.41
Litter incidence

1 The HCD was from 16 studies conducted approximately in the time of the present study and 91 studies between 1991 and
1994.
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Studies in rabbits
In the rabbit tolerance study (no OECD TG) rabbits (two per dose) were exposed by gavage in three
different groups; see ‘Summary of dossier submitter proposal”. In group 1.) one female was killed in
extremis and the second terminated following a marked toxic response, characterised by
bodyweight loss and reduced food intake and faecal output. In group 2.) body weight loss and
reduced food intake and faecal output was reported following the first dose at 100 mg/kg bw/d.
Terminal necropsy of both females showed no macroscopic changes. At doses down to 25 mg/kg
bw/d no effects were reported. In group 3.) both pregnant females exposed to 50 mg/kg bw/d on
GD 6-12 exhibited timid behaviour for varying durations during the study and showed slight
transient body weight loss. No other adverse effects were reported. Both animals were pregnant.
One female had one late resorption, but all remaining foetuses from both females appeared normal.
It was concluded from this study that in the range-finding developmental toxicity study in rabbits
the dose should not exceed 50 mg/kg bw/d, since severe toxicity was reported at doses above 50
mg/kg bw/d.
In the range-finding developmental toxicity study in rabbits (7-8 per group) the animals were
exposed by oral gavage to 0, 5, 15, 50 in one study and 0, 75 and 150 mg/kg bw/ in another study
on GD 6-19.
Maternal toxicity: All females in the 150 mg/kg bw/d group were terminated prematurely due to
animal welfare reasons. In the 75 mg/kg bw/d dose group reduced body weight gain (-62%
compared to controls GD 6-18), food consumption (-21% compared to control GD 6-19) and
defecation was reported. No macroscopic changes in maternal condition were reported that could be
related to treatment.
Foetal toxicity: From 75 mg/kg bw/d an increase in post-implantation losses (35.8% vs. 14.0% in
controls and above HCD: 4.8-21.7%) was reported. The percentage of early resorptions was 1.0 or
0.4 in the two control groups, and 0.3, 0.3, 1.5% and 3.1% at 5, 15, 50 and 75 mg/kg bw/d,
respectively (HCD: 0.1-1.4%). All other litter parameters were essentially similar in all groups.
External examination of the foetuses showed some anomalies in all groups; however, without a
dose-response and in most of the cases within the HCD. Internal examination showed one foetus
with multiple malformations in the 75 mg/kg bw/d dose group (abnormal heart and major vessels,
enlarged left and reduced right ventricles, interventricular septal defects and malpositioned kidney).
However, foetuses in the remaining litters showed a low incidence of anomalies, and if reported they
were previously reported in this strain of rabbit in the test laboratory. Based on the limited toxicity
seen in dams and foetuses following in utero exposure to 75 mg/kg bw/d, this dose was selected as
the highest dose in the main developmental toxicity study in rabbits.
In the main developmental toxicity study, rabbits (18 per dose) were exposed to 0, 5, 25, 50 and
75 mg/kg bw/d triticonazole on GD 6-19.
Maternal toxicity: Marked maternal toxicity was reported and included deaths in one and six rabbits
at 50 and 75 mg/kg bw/d, respectively. Decreased faeces and an increased respiration rate was
reported, with increasing incidence with increasing dose. A decrease in body weight gain compared
to controls was reported on GD 6-20 (100%, 89.5%, 100%, 42.1% and 15.8% in the 0, 5, 25, 50
and 75 mg/kg bw/d group, respectively). Thereafter, body weight gain was essentially similar to
controls in all dose groups. The food consumption was decreased at doses ≥ 25 mg/kg bw/d on GD
6-12 (87.7, 82.1 and 65.4% compared to controls) and at doses ≥ 50 mg/kg bw/d on GD 13-19
(80.8 and 87.8% compared to controls).
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Foetal toxicity: A slight increase in the percentage of pre- and post-implantation losses were
observed at 75 mg/kg bw/d, but was within the HCD (pre-implantation losses: 28.8% vs. 18.9% in
controls, HCD: 8.9% - 43% and post-implantation losses: 20.7% vs. 13.6% in controls, HCD: 4.8%
- 21.7%). All other litter parameters were similar in the control and exposed groups.
Skeletal malformations were reported in the high dose group and included "two or more caudal
vertebrae fused and/or reduced, kinky tail" and "frontal bone fusion and other major cranial
anomalies" that were above the HCD, see table below. In the assessment of the vertebrae, limbs
and girdles, an increased incidence of the variant "precocious ossification of acromion process"
(elongation of acromion process in the scapula) was seen at doses ≥ 25 mg/kg bw/d and was above
the HCD, but was only statistically significant in the high dose group, see table below. The DS
reported that the precocious ossification of the acromion process was considered to be of low
severity, as this part of the scapula was ossified during development of the offspring and an earlier
ossification was considered to have no impact on survival or quality of life. Other variations in the
high dose group included increased incidences of variations of the midline anterior cranial bones,
rudimentary floating 13th rib, and reduced/incomplete ossification of metacarpals and phalanges
(also seen at 50 mg/kg bw/d). RAC considered that the malformations and variations reported on
litter parameters were only reported in the presence of marked maternal toxicity including maternal
death and do not support a classification for developmental toxicity. The increased incidence of
precocious ossification of acromion process starting at doses without maternal toxicity was by RAC
not considered to be of significant severity to warrant classification for developmental toxicity.
Table: Incidences of skeletal findings in the rabbit developmental toxicity study modified from table 3.10.1.6-6
from Annex I to the CLH report)
Dose (mg/kg
bw/d)

0

5

25

50

75

No. litter

20

16

18

16

13

124

118

121

103

63

No. foetuses

Skeletal malformations
Frontal bone fusion
and major cranial
anomalies
foetal incidence
no./%
Litter incidence

0/0
0

0/0
0

0/0
0

1/1
1

1/1.6
1

0/0
0

0/0
0

0/0
0

0/0
0

2/2.2
2

HCD1: 0.0 – 1.5
Two or more caudal
vertebra fused
and/or reduced,
short kinky tail
foetal incidence
no./%
Litter incidence
HCD1: 0.0 – 0.8
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Skeletal variations
Elongation of
acromion process
foetal incidence
no./%
Litter incidence

3/1.7
1

0/0
0

6/3.4
4

8/5.3
5

10/10.9*
4

HCD1: 0 - 1.1%
* p ≤ 0.05
1 HCD from laboratory collected in 18 studies 5 years near the time of the present study

Comparison with the criteria
Category 1A: Based on evidence from human data. No human epidemiological data was available.
Classification as Repr. 1A is not justified.
Category 1B/2: Based mainly on evidence from animal study where the data shall provide clear
evidence/some evidence of an adverse effect on development in the absence of other toxic effects
or if occurring together with other toxic effects the adverse effect on development is considered not
to be a secondary non-specific consequence of other toxic effects. Clear maternal toxicity was
reported in the developmental toxicity studies in rat and rabbit including death in maternal rabbits
in the presence of developmental toxicity. RAC therefore considered that the effects were not
relevant for classification for developmental toxicity.
In conclusion, RAC agreed with the DS that classification for developmental toxicity is not
justified.
Adverse effects on or via lactation
A lactation effect was not supported by the data. Perinatal toxicity due to maternal toxicity was
much more likely since observations on the pups during necropsy (“no milk in stomach”) in the twogeneration toxicity study indicated nursing deficits of the female rats.
A classification for effects on or via lactation can be assigned on:
a) human evidence indicating a hazard to babies during the lactation period; and/or
b) results of one or two generation studies in animals which provide clear evidence of adverse
effect in the offspring due to transfer in the milk or adverse effect on the quality of the milk;
and/or
c) absorption, metabolism, distribution and excretion studies that indicate the likelihood that
the substance is present in potentially toxic levels in breast milk.
A lactation effect was not supported by the data. Perinatal toxicity due to maternal toxicity was
most likely since observations on the pups during necropsy with “no milk in stomach” indicated
nursing deficits of the female rats.
RAC agreed with the DS that classification for effects on or via lactation is not justified.
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10.11 Specific target organ toxicity-single exposure
Table 47: Summary table of animal studies on STOT SE (see Annex I for further details)
Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test substance,
route of
exposure, dose
levels, duration
of exposure

Results

Reference

For acute tox studies please see 10.1, 10.2, 10.3
US
EPA Triticonazole
guideline 81-8,
purity 97.2 %
OECD 424
single oral doses
10 male and 10
of 0 (vehicle
female
rats
control), 80, 400
(strain:
and 2000 mg/kg
Crl:CD®[SD]B
bw
R) per dose
14
days
observation
period

NOAEL for acute oral neurotoxicity of triticonazole to rats is
greater than 2000 mg/kg bw since no effects were observed

Weiler, M.,
1997

Table 48: Summary table of human data on STOT SE
Type
of Test
data/report substance

Route of exposure

Observations

Reference

Relevant information about the study
(as applicable)
No human data

Table 49: Summary table of other studies relevant for STOT SE
Type
of Test
study/data substance

Relevant information about
the study (as applicable)

Observations

Reference

No other studies

10.11.1

Short summary and overall relevance of the provided information on specific target
organ toxicity – single exposure

The information gained from the acute oral and dermal toxicity studies did not indicate that triticonazole
resulted in toxicity to specific organs after a single exposure.
There were no clinical signs indicative of respiratory tract irritation upon acute inhalation exposure. In
the acute neurotoxicity study the NOAEL for systemic and neurotoxic effects was > 2000 mg/kg bw/d
since no effects were observed.
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10.11.2 Comparison with the CLP criteria
STOT SE is divided into three categories. Categories 1 and 2 are assigned on the basis of significant or
severe toxicity that is non-lethal and their criteria include guidance cut-off values. From the available
acute studies, there was no evidence that a single exposure to triticonazole resulted in toxicity to specific
organs, and thus a classification in category 1 or 2 is not appropriate.
STOT SE 3 is reserved for transient target organ effects, which are limited to respiratory tract irritation
and narcotic effects. There were no indications of triticonazole having a narcotic effect in the available
acute studies. The criteria for respiratory tract irritation are largely based on human data; such data was
limited but did not raise concern for respiratory irritation. In a nose-only inhalation studies in rats, no
clinical signs were observed which would indicate respiratory irritation.
Overall, it is concluded that there is no evidence for respiratory tract irritation or narcotic effects
following a single exposure, and so classification as STOT SE Category 3 is not appropriate.

10.11.3

Conclusion on classification and labelling for STOT SE

Triticonazole does not meet the criteria for classification for STOT SE.

RAC evaluation of specific target organ toxicity – single exposure
(STOT SE)
Summary of the Dossier Submitter’s proposal
For the assessment of STOT SE the DS evaluated one acute oral neurotoxicity study
performed according to OECD TG 424 and GLP. In addition, the acute toxicity studies in rats
following oral, dermal and inhalation exposure reported in the acute toxicity section were
assessed.
In the acute oral neurotoxicity study, Crl:CD rats (10/sex/group) were exposed to a single
dose of 0, 80, 400 and 2000 mg/kg bw triticonazole (Weiler, 1997), respectively. The
observation period was 14 days. No neurotoxic effects were reported in the study and the
NOAEL was > 2000 mg/kg bw.
In the acute oral and dermal toxicity studies there were no indication that triticonazole
induced toxicity to specific organs after a single exposure. In the acute inhalation toxicity
studies there were no clinical signs of respiratory tract irritation following inhalation
exposure to triticonazole. No human data were available.
In conclusion, from the available acute studies there was no evidence that a single exposure
to triticonazole resulted in toxicity to specific organs, and thus a classification in STOT SE 1
or 2 is not justified.
As regards classification as STOT SE 3, there were no indications of triticonazole having a
narcotic effect, and in the nose-only inhalation studies in rats, no clinical signs were
observed which would indicate respiratory irritation.
Overall, the DS concluded that there is no evidence for a classification of triticonazole as
STOT SE.
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Comments received during public consultation
No comments were received during the public consultation.

Assessment and comparison with the classification criteria
Based on the results of the studies included by the DS on the CLH report, RAC concluded
that classification as STOT SE 1 or 2 is not justified base on the absence of toxicity to
specific organs after single exposure to triticonazole. Further, classification as STOT SE 3 is
not justified since no respiratory tract irritation were reported in the acute inhalation toxicity
studies and there were no indications of triticonazole having transient narcotic effect.
In conclusion, RAC agreed that based on the data available, no classification of
triticonazole for STOT SE is justified.

10.12 Specific target organ toxicity-repeated exposure
Table 50: Summary table of animal studies on STOT RE
Study duration

Cut-off value
for STOT RE 2
[mg/kg bw/d]

No effects on adrenals up to the highest
tested dose (4802 mg/kg bw/d in males and
4945 mg/kg bw/d in females)

28 days rat oral

300

Aughton; 1991

No effects on adrenals up to the highest
tested dose of 1000 mg/kg bw/d

21 days rat dermal

450

Weiler; 1997

No effects on adrenals up to the highest
tolerated dose (851 mg/kg bw/d in males
and 982 mg/kg bw/d in females)

6 weeks mouse oral

225

Aughton; 1991

No effects on adrenals up to the highest
tested dose of 300 mg/kg bw/d

28 days dog oral
(capsule)

300

Broadmeadow; 1991

Females at 1183.5 mg/kg bw/d:

90 days rat oral

100

Aughton, 1991

90 days rat oral –
ACTH
challenge
assay

100

Anonymous, 2016

Effect / Dose



Adrenals

Reference

Degeneration of zona reticularis (9/10)
Cortical droplet vacuolation in zona
fascicularis (4/10)

Males at 1117.0 mg/kg bw/d:


Cortical droplet vacuolation in zona
fascicularis (10/10)

No effects on adrenals observed at the next
lower dose of 19.8 and 22.3 mg/kg bw/d
(250 ppm) in males and females,
respectively
No effects on adrenals in females up to 479
mg/kg bw/d (5000 ppm), highest dose
tested
In males, at 412 mg/kg bw/d (5000 ppm)
degeneration
/
regeneration
(zona
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fasciculate/reticularis) of grade 1 and two
in all 6 animals

No effects on adrenals observed at next
dose of 59 and 68 mg/kg bw/d (750 ppm) in
males and females, respectively

Adrenals not investigated

90 days mouse oral

100

Eddie; 1991

At 25 mg/kg bw/d:

1 year dog oral

25

Broadmeadow; 1993

2 years rat oral

12.5

Aughton, 1994

No effects on adrenals up to 150 ppm (17.4
and 20.1 mg/kg bw/d in males and females,
respectively)

1.5 years
oral

17

Eddie, 1994

Females at 489.4 mg/kg bw/d (5000 ppm):

28 days rat oral

300

Aughton; 1991

No effects on liver up to the highest tested
dose of 1000 mg/kg bw/d

21 days rat dermal

450

Weiler; 1997

Males at 77 mg/kg bw/d (500 ppm):

6 weeks mouse oral

225

Aughton; 1991



slight vacuolation of zona fasciculata
in males (3 out of 4 animals)
 moderate
vacuolation
of
zona
fasciculata in females (1 out of 3
animals)
No effects on adrenals up to 750 ppm (29.4
and 38.3 mg/kg bw/d in males and females,
respectively)

mouse



increased relative liver weight
(+38.3%), no histopathological
findings
No effects on liver of males at 5000 ppm

No effects at 152.3 and 151.3 mg/kg bw/d
(1500 ppm) in males and females,
respectively


Liver

increased
relative
liver
weight
(+13.8%), increased incidence of
inflammatory cells (2/12)

Males at 233 mg/kg bw/d (1500 ppm):


increased relative liver weight (+51%),
increased incidence of inflammatory
cells (4/12)

Males at 851 mg/kg bw/d (5000 ppm)


increased
relative
liver
weight
(+143.1%), increased incidence of
enlarged liver (5/12), hepatocytic
hypertrophy (12/12), fatty vacuolation
(2/12) and increased ploïdy (2/12)

Females at 286 mg/kg w/d (1500 ppm):


increased
relative
liver
weight
(+26.4%), increased incidence of
hepatocyte hypertrophy (2/12)
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Females at 982 mg/kg w/d (5000 ppm):


increased
relative
liver
weight
(+105.5%), increased incidence of
enlarged liver (4/12), hepatocyte
hypertrophy (10/12), fatty vacuolation
(6/12) and increased ploïdy (9/12)

Males at 300 mg/kg bw/d:

 increased

28 days dog oral
(capsule)

300

Broadmeadow; 1991

90 days rat oral

100

Aughton, 1991

90 days rat oral –
ACTH
challenge
assay

100

Anonymous, 2016

relative
liver
weight
(+18.9%) and periacinar hypertrophy
of hepatocytes with associated fatty
vacuolation (2/2)

Females at 100 mg/kg bw/d:


increased relative liver weight (+9.7%)

Females at 300 mg/kg bw/d:


increased relative liver weight (+8.5%)

Males at 1117.0 mg/kg bw/d (12500 ppm):




increased cholesterol (+142.6%)
increased
relative
liver
weight
(132.6%)
increased
peracinar
hepatocyte
hypertrophy (6/10)

Females at 1183.5 mg/kg bw/d (12500
ppm):





increased cholesterol (+184.4%)
increased
relative
liver
weight
(167.5%)
increased
peracinar
hepatocyte
hypertrophy (6/10)
increased centriacinar fatty vacuolation
(7/10)

No effects on liver observed at the next
lower dose of 19.8 and 22.3 mg/kg bw/d
(250 ppm) in males and females,
respectively
Males at 412 mg/kg bw/d (5000 ppm):


no effects on liver weight

Females at 479 mg/kg bw/d (5000 ppm):


increased
(+26.3%)

relative

liver

weight

No histopathology performed. No effects
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on liver weight observed < 5000 ppm
90 days mouse oral

100

Eddie; 1991

No effects on liver were observed at the
cut-off value of 25 mg/kg bw/d

1 year dog oral

25

Broadmeadow; 1993

No effects on liver up to 750 ppm (29.4 and
38.3 mg/kg bw/d in males and females,
respectively)

2 years rat oral

12.5

Aughton, 1994

No effects on liver up to 150 ppm (17.4 and
20.1 mg/kg bw/d in males and females,
respectively)

1.5 years
oral

17

Eddie, 1994

No mortality

28 days rat oral

300

Aughton; 1991

No treatment related mortality

21 days rat dermal

450

Weiler; 1997

50000 ppm (no information on mg/kg
bw/d):

6 weeks mouse oral

225

Aughton; 1991

Males at 328.8 mg/kg bw/d:



increased
relative
liver
weight
(+191.2%)
increased incidence at pericinar
vacuolation (7/12), increased panacinar
vacuolation
(12/12),
increased
hepatocyte
hypertrophy
(8/12),
coagulative necrosis (4/12) and
hepatocyte necrosis (7/12)

Females at 503.8 mg/kg bw/d:



increased
relative
liver
weight
(+163.8%)
increased incidence at pericinar
vacuolation
(10/12),
increased
panacinar
vacuolation
(12/12),
increased hepatocyte hypertrophy
(12/12), coagulative necrosis (1/12)
and hepatocyte necrosis (1/12)

This (2500 ppm) was the lowest dose tested
therefore no information on potential
effects at the cut-off value of 100 mg/kg
bw/d is available

mouse



Mortality

all animals (12 males, 12
females) died or were killed in
extremis within the first week of
treatment
15000 ppm (3270 and 4091 mg/kg bw/d in
males and females, respectively):


one male and ten females (out of
12 per sex) died or were killed in
extremis within the first week of
treatment
5000 ppm (851 and 982 mg/kg bw/d in
males and females, respectively) and
below:


no mortality
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No treatment related mortality

28 days dog oral
(capsule)

300

Broadmeadow; 1991

No treatment related mortality

90 days rat oral

100

Aughton, 1991

No treatment related mortality

90 days rat oral –
ACTH
challenge
assay

100

Anonymous, 2016

No treatment related mortality

90 days mouse oral

100

Eddie; 1991

No treatment related mortality

1 year dog oral

25

Broadmeadow; 1993

No treatment related mortality

2 years rat oral

12.5

Aughton, 1994

No treatment related mortality

1.5 years
oral

17

Eddie, 1994

No treatment related mortality

Preliminary
teratology study in
the rat

300

Higgins, C., 1990

No treatment related mortality

Teratology study in
the rat

300

Burns L. M., 1991

500 mg/kg bw/d:

Tolerance study in
the rabbit

300

Anonymous, 1990

Range finding study
in the rabbit

300

Anonymous., 1990

Teratology study in
the rabbit

300

Burns L. M., 1991



2 of 2 animals sacrificed in
extremis on Day 3 following
marked
toxic
response,
characterized by bodyweight loss
and reduced food intake and
faecal output
No mortalities observed in animals treated
with 100, 50 and 25 mg/kg bw/d

mouse

No OECD GD conform study, terminated at
day 13 of gestation
150 mg/kg bw/d:


All 8 animals sacrificed in
extremis between day 8 and 9 of
insemination following weight
losses, reduced food and water
intakes and reduced faecal output

No mortalities observed in animals treated
with 75, 50, 15 and 5 mg/kg bw/d
75 mg/kg bw/d:


6 from 20 dams sacrificed in
extremis between day 13 to 18
following marked weight loss,
reduced food intake and reduced
faecal output, reduced body
temperature and red staining in
the cage undertray
50 mg/kg bw/d


1 from 20 dams sacrificed in
extremis
following
marked
weight loss, reduced food intake
and reduced faecal output,
reduced body temperature and red
staining in the cage undertray

No treatment related mortality at 25 and 5
mg/kg bw/d observed
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Studies where effects were observed below the cut-off values are coloured in grey

Table 51: Summary table of human data on STOT RE
Type
of Test
data/report substance

Route of exposure

Observations

Reference

Relevant information about the study
(as applicable)
No human data

Table 52: Summary table of other studies relevant for STOT RE
Type
of Test
study/data substance

Relevant information about
the study (as applicable)

Observations

Reference

No other studies

10.12.1

Short summary and overall relevance of the provided information on specific target
organ toxicity – repeated exposure

Liver and adrenals were target organs of triticonazole. In order to estimate if triticonazole produces
significant toxicity following repeated exposure at or below the guidance values a comparison with STOT
RE criteria has been conducted for liver and adrenals. In the comparison also the long-term studies in rats
and mice have been included, as well as results from the ACTH assay. Additionally, maternal mortality,
attributed to exposure to triticonazole, was observed in rabbit developmental study at 75 and 50 mg/kg bw/d.
Adrenals:
Although adrenal is a target organ of triticonazole, only in 1 year dog study some histopathological effects
(slight vacuolation of zona fasciculata in 3 out of 4 males and moderate vacuolation in 1 out of 3 females)
were observed at the corresponding cut-off value (25 mg//kg bw/d) for STOR RE 2 classification. By
balancing the data the RMS is of the opinion that the severity and nature of effects in adrenals after sub-acute
exposure to triticonazole in dogs at respective cut-off value of 25 mg/kg bw/d do not reflect significant organ
damage which might provide clear evidence of marked organ dysfunction. Therefore, proposal for STOT RE
for adrenal effects is not considered justified.

Liver:
No effects on liver below the cut-off values were observed in the short and long-term studies in rats, mice
and dogs. The only two studies where effects on liver were observed below the cut-off values were 6 weeks
study in mouse and 28-days study in dog. The observed effects below the threshold were increased liver
weight (male and female mice, male dog), increased incidence of inflammatory cells (male mice), increased
incidence of hepatocyte hypertrophy (female mice) and increased incidence of periacinar hypertrophy of
hepatocytes with associated fatty vacuolation (male dogs). None of these effects were observed below the
cut-off values in the studies of longer duration. By balancing the data the RMS is of the opinion that the
severity and nature of effects in liver after sub-acute exposure to triticonazole at respective cut-off values do
not reflect significant organ damage which might provide clear evidence of marked organ dysfunction.
Therefore, proposal for STOT RE for liver effects is not considered justified.

Mortality:
The only studies where treatment related mortality was observed were rabbit developmental toxicity studies.
In the preliminary study, all 8 animals at 150 mg/kg bw/d were sacrificed in extremis between day 8 and 9 of
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insemination following weight losses, reduced food and water intakes and reduced faecal output. No
mortalities were observed at 5, 15, 50 and 75 mg/kg bw/d.
In the main rabbit study at 75 mg/kg bw/d 6 from 20 dams were sacrificed in extremis between day 13 to 18
following marked weight loss, reduced food intake and reduced faecal output, reduced body temperature and
red staining in the cage undertray. The same was the case for one female treated with 50 mg/kg bw/d.
Some of the explanations for rabbit mortality can be excluded:
-

There were no indication of any mis-gavage or mis-dosing

-

There was no indication for infections or diarrhoea based on irritation by triticonazole

-

Triticonazole is well absorbed and metabolised (please see ADME studies) so it can be excluded that
by cecotrophy there was a recycling of triticonazole and therefore a higher exposure

Notifier provided an explanation why mortality observed in rabbits is not relevant for humans:
“With regard to effect cluster a) “morbidity or death resulting from repeated dose or long-term exposure”,
the results from the rabbit teratogenicity study (C018959) and the range finder study (C019984) are looked
at in more detail in the following section and assessed with regard to the justification to classify triticonazole
with STOT RE.
Doses of 5, 15, 50, 75 and 150 mg/kg bw were given to groups of pregnant rabbits. The does treated with
150 mg/kg bw had to be sacrificed in extremis due to poor general condition. No mortalities were seen at 75
mg/kg bw in this range finding study. In the main study also one animals from the 50 and 6 animals from the
75 mg/kg bw group had to be sacrificed after treatment-related body weight losses. Other clinical signs were
reduced food and water consumption and reduced fecal output. Necropsy of the prematurely sacrificed
animals revealed the following macroscopic findings: Compacted and/or gaseous stomach or GI tract
contents and reduced GI-tract or caecum contents were seen at necropsy. A tabulated summary of the
clinical and necropsy findings is given in the table below:

Table 10.12.1-1: Summary of clinical and necropsy findings of rabbits prematurely sacrificed
50 mg/kg bw

75 mg/kg bw

150 mg/kg bw

Compacted/dark cecal content

3/6

Stomach / GI tract content compacted

4/6

2/8

3/6

3/8

1/6

1/8

Reduced GI-tract/caecum content

1/1

GI tract / stomach gaseous
Soft pellets in rectum
Yellow mucoid material in small
intestine

1/8
1/1

These findings and the related mortalities are considered to be irrelevant to humans, as the digestive tracts
of rabbits is different from humans.
Rabbits produce two types of excreta, one nutrient-low, poorly digested fiber and a more readily digested
soluble proteins, carbohydrates, dissolved nutrients, and fluid. Separation of large fiber particles from small
particles and fluid occurs mechanically by muscular contractions of the cecum. The cecum of the rabbit is –
in contrast to rodents or humans - large and may contain 40% of intestinal content, it has 10 times the
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capacity of the stomach (Johnson-Delaney, 2006). The denser small particles and fluids accumulate at the
outer edge of the colon, in the haustrae, whereas the large, less dense fiber particles segregate out in the
lumen. Peristaltic action moves the fiber through the colon, while reverse peristalsis moves the fluids and
small particles in a retrograde manner into the cecum. The fiber forms the hard fecal pellets. The fluid and
small particles support fermentation in the cecum. The material is formed into pellets referred to as
cecotropes, surrounded by a layer of mucus. The cecotropes are consumed directly from the anus by the
animal. This process is known as “cecotrophy” (Cheeke), is specific to rabbits, and is an integral part of
digestion in rabbits. Proper fiber-containing diet is essential for rabbits to also maintain the hindgut motility
(Johnson-Delaney, 2006, Davies, 2003). If feed intake is decreased, the growth rate is reduced and animals
are predisposed to enteritis. Hindgut hypomotility is a contributing factor to the development of
enterotoxemia in rabbits. The essential cecotroph fermentation process depends heavily on an appropriate
diet and the action of resident bacteria and protozoa, which are vital to the GI health of the rabbit. Dysbiosis
is a common sequela of gastrointestinal disease occurring secondary to dietary or environmental factors
(Kohles et al., 2014)
The consequence of disturbances in rabbit digestion and cecotrophy might be a so-called “digestive
syndrome” or “mucoid enteropathy” which is frequently observed in experimental rabbit studies. If the
intestinal transit of nutrient is disturbed in rabbits (via decreased food consumption, or low-fibre diet),
potentially harmful opportunistic bacteria can proliferate in the GI tract of rabbits and consequently cause
severe health consequences (Kohles 2014, Percy D.H., Barthold S.W., Pathology of Laboratory Rodents and
Rabbits, 3rd edition (2007) Whiley‐Blackwell). An epizootic rabbit enteropathy, which was artificially
induced in specific pathogenic-free rabbits and studied and described by Licois et al., 2005. No specific
histologic lesions are seen, as well as no inflammatory or congestive lesions. Rambling noise and distended
abdomen were frequent, mucus excretion and cecal impaction were frequent but not constant, as well as the
presence of a stomach and/or duodenum dilated by liquid and gas. 30 – 40% mortality in a few days are
observed and about 100% morbidity.
The clinical and necropsy findings seen in rabbits after dosage of triticonazole (see table above) give no
indication for inflammation or specific histological lesions, but indicate some disturbances in the digestive
process. The presence of each one animal with gaseous contents in stomach or GI tract (in the range finder
and in the main study) and the observation of compacted and dark cecal contents in 3/6 animals gives some
evidence for the early occurrence of a rabbit specific mucous enteropathy. Overall, the systemic toxicity of
triticonazole is much lower, when dosed to rats, mice or dogs in repeated dose toxicity via diet or via
gavage. The necropsy observations and the increased mortality rates seen in the rabbits dosed with
triticonazole are similar to the findings being seen as indicative for the “digestive syndrome” and are thus
considered to display a rabbit-specific toxic effect without relevance to humans. No classification with STOT
RE is justified for triticonazole.”
DS considered every single sacrificed animal and listed individually the observed necropsy findings in
gastro-intestinal tract in the sacrificed rabbits (please see summaries of the two rabbit developmental
studies).
According to the literature data and knowledge on rabbit physiology, the most common symptoms of
gastrointestinal disorders, among others mucous enteropathy, in rabbits, are anorexia, lethargy, crouched
stance, diarrhea, teeth grinding, cecal impaction, accumulation of large quantities of clear gelationous
mucous in the colon. At necropsy, the stomach may be distended with fluid and gas. The jejunum is
frequently distended with translucent, watery fluid. Most of the gastro-intestinal disorders in rabbits come
from wrong nutrition, causing dysbiosis in the very fragile rabbit digestive system.
DS acknowledges that most of rabbit gastro-intestinal disorders can hardly be extrapolated to humans, based
on very specific gastro-intestinal properties of rabbits.
The most prominent symptom in sacrificed rabbits in the preliminary and the main study was loss of weight.
Necropsy findings in thoracic cavity of sacrificed rabbits were inconsistent. Some sacrificed rabbits did not
show signs of gastro-intestinal disorder.

91

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO);
(RS)-(E)-5-(4-CHLOROBENZYLIDENE)-2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1YLMETHYL)CYCLOPENTANOL
By balancing the available data DS cannot conclude that rabbit mortality at doses below the cut-off values
for STOT RE 2 was solely due to disorder in rabbits gastro-intestinal tract. The animals were sacrificed
based on their bad health conditions. The most prominent effect of higher doses of triticonazole on rabbits
was that they either stopped feeding or markedly reduced their food and water consumption and finally lost
weight remerkably.
The reason for reducing food and water consumption cannot be clarified. It cannot be disregarded that this
could be a result of toxicity of triticoazole to rabbits. Systemic toxicity in developmental studies is measured
in very limited set of parameters. While for other species (rat) also other studies with much more extensive
data set are available, this is not the case for rabbits. Therefore, rabbit developmental studies have to be taken
for themselves alone.
Based on the results of the rabbit studies it is assumed that the rabbit mortality/morbidity can be explained by
a very high sensitivity of this species. Considering the limited effects on the rabbit pups (mostly skeletal
variations), there is no reason to believe that the mortality is specific for pregnant rabbits, but rather is a
general effect of triticonazole on rabbits. For a short study (28 days), the guidance value is 30-300 mg/kg/day
for STOT RE 2. The rabbit mortality/morbidity is clearly severe and occurs at doses below the relevant
guidance value. DS concluded that this is warranting classification with STOT RE 2 (H373).

10.12.2

Comparison with the CLP criteria

According to the Guidance Document on the application of the CLP criteria (version 4.1, June 2015),
specific target organ toxicity (repeated exposure) means specific, target organ toxicity arising from a
repeated exposure to a substance or mixture. All significant health effects that can impair function, reversible
and irreversible, immediate and/or delayed are included. STOT RE is assigned on the basis of findings of
“significant” or “severe” toxicity. In this context “significant” means changes which clearly indicate
functional disturbance or morphological changes which are toxicologically relevant. “Severe” effects are
generally more profound or serious than „significant” effects and are of a considerably adverse nature which
significantly impact on health. Both factors have to be evaluated by weight of evidence and expert
judgement. If no human data are available a classification for STOT RE shall be based on non-human
(animal) data. The decision to classify at all can be influenced by reference to the dose/concentration
guidance values at or below which a significant toxic effect has been observed.
In the context of a weight of evidence decision some guidance is given, which effects might qualify for a
classification with STOT RE. These are:
a) morbidity or death resulting from repeated dose or long-term exposure
b) significant functional changes in the central or peripheral nervous systems
c) any consistent and significant adverse change in clinical biochemistry, haematology, or urinalysis
parameters
d) significant organ damage noted at necropsy and/or subsequently seen or confirmed at microscopic
examination
e) multi-focal or diffuse necrosis, fibrosis or granuloma formation in vital organs with regenerative capacity
f) morphological changes that are potentially reversible but provide clear evidence of marked organ
dysfunction (e.g., severe fatty change in the liver)
g) evidence of appreciable cell death (including cell degeneration and reduced cell number) in vital organs
incapable of regeneration
Effects on liver and adrenals (listed and explained above) observed in all species are not considered
sufficient to conclude on STOT RE for tritconazole. However, in developmental studies in rabbits mortality
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was observed < 300 mg/kg bw/d which is the guidance cut-off value. The rabbit mortality can be explained
by a very high sensitivity of this species to triticonazole and the postulated non-relevance to humans could
not be definitely proven.

10.12.3

Conclusion on classification and labelling for STOT RE

Triticonazole is considered to meet the criteria for classification for STOT RE 2.

RAC evaluation of specific target organ toxicity – repeated exposure (STOT
RE)
Summary of the Dossier Submitter’s proposal
The DS assessed several repeated dose toxicity studies in rats, mice, dogs and rabbits (Rat: 28-d,
90-d and 2-y oral studies, 90-d oral study with ACHT challenge and 21-d dermal study. Mouse: 6-w,
90-d and 1,5-y oral studies. Dog: 28-d and 1-y oral studies. Rabbit: Tolerance study, range-finding
teratology study and teratology study). In table 50 of the CLH report, information regarding the
studies are included.
From the assessment of all the studies in rat, mouse and dog, the liver and adrenals were shown to
be the target organs following exposure to triticonazole. The DS assessed the severity of the effects
and if the relevant effects reported in the liver and adrenals were above or below the guidance
values (GV) for a STOT RE classification according to the CLP criteria. In addition, maternal mortality
in the rabbit teratology studies was assessed for a STOT RE classification.
Adrenals: The adrenal was shown to be a target organ following exposure to triticonazole. However,
only in the 1-y dog study exposed to 0, 2.5, 25 and 150 mg/kg bw/d of triticonazole,
histopathological effects (slight vacuolation of zona fasciculata in 3/4 males and moderate
vacuolation in 1/3 females) were observed in the 25 mg/kg bw/d dose group (Broadmeadow, 1993).
In the other repeated dose toxicity studies (21-d rat dermal, 28-d rat and dog oral, 6-w mouse oral,
90-d rat and mouse oral, 1,5-y mouse oral and 2-y rat oral) no effects or only slight effects were
reported in the adrenals at doses above the GV for STOT RE classification. The DS concluded that
the severity and nature of effects in the adrenals in dogs after 1 year of exposure to triticonazole, at
the GV for a STOT RE 2 classification (25 mg/kg bw/d), did not reflect significant organ damage.
Therefore, classification as STOT RE for effects on adrenals was not considered justified.
Liver: In the liver, no severe effects were reported below the GV values for a STOT RE classification
in the short and long-term studies in rats, mice and dogs. The only two studies where effects in the
liver were reported below the GVs were the 6-w study in mouse (Aughton, 1991) and 28-d study in
dog (Broadmeadow, 1991).
The effects reported below the GV were increased liver weight (male and female mice, male dog),
increased incidence of inflammatory cells (male mice), increased incidence of hepatocyte
hypertrophy (female mice) and increased incidence of peri-acinar hypertrophy of hepatocytes
associated with fatty vacuolation (male dogs). None of these effects were observed below the GV in
the studies of longer duration. When taking the effects reported in the liver in the mice and dog
studies into account, the severity and nature of effects in the liver at the respective GV did not
reflect significant organ damage. Therefore, a proposal for STOT RE classification based on effects in
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the liver was not considered justified by the DS.
Mortality: In the rabbit developmental toxicity studies, treatment-related mortality was reported
following repeated exposure to triticonazole. In the preliminary rabbit study (exposure during GD 619), all 8 animals at 150 mg/kg bw/d were sacrificed in extremis between GD 8 and 9 following
weight losses, reduced food and water intakes and reduced faecal output. No mortalities were
observed in the 0, 5, 15, 50 and 75 mg/kg bw/d dose groups.
In the main rabbit study (exposure GD 6-19) at 75 mg/kg bw/d, 6 out of 20 dams were sacrificed in
extremis between GD 13 and 18 following marked weight loss, reduced food intake and reduced
faecal output, reduced body temperature and red staining in the cage undertray. The same was the
case for one female treated with 50 mg/kg bw/d.
The DS excluded some explanations for the mortality reported in the rabbits:




There was no indication of any misgavage or misdosing
There was no indication of infections or diarrhoea based on irritation by triticonazole
Triticonazole is well absorbed and metabolised (see studies on absorption, distribution,
metabolism and excretion of triticonazole (ADME) in section 9 of the CLH report) so it can be
excluded that there was a recycling of triticonazole by caecotrophy, and therefore a higher
exposure to triticonazole.

The DS assessed the individual data on the sacrificed animals and the necropsy findings in the
gastro-intestinal tract in the sacrificed rabbits are included in table 3.10.1.6-3 in Annex I to the CLH
report.
The most prominent symptom in the sacrificed rabbits in the preliminary and the main teratogenicity
study was loss of weight. Necropsy findings in thoracic cavity of sacrificed rabbits were inconsistent.
Further, some sacrificed rabbits did not show signs of gastro-intestinal (GI) disorder.
Based on the findings in the sacrificed rabbits, the DS could not conclude that the rabbit mortality
reported in the teratogenicity studies at doses below the GV for STOT RE 2 (30-300 mg/kg bw/d
based on a 28-d study) was solely due to disorders in the rabbit GI-tract. The animals were
sacrificed based on their bad health conditions. At higher doses of triticonazole (above the GV for
STOT RE 2 classification), the most prominent effect in the exposed rabbits was that they either
stopped feeding or markedly reduced their food and water consumption and finally lost weight
significantly.
Based on the results in the rabbit teratogenicity studies, the DS assumed that the rabbit
mortality/morbidity in the teratogenicity studies was explained by a very high sensitivity of this
species to triticonazole. Considering the limited effects on the rabbit pups (mostly skeletal
variations), there was no reason to believe that the mortality was specific for pregnant rabbits, but
rather was a general effect of triticonazole in rabbits.
In conclusion, according to the CLP criteria the GV for a STOT RE 2 classification (28-d study) is 30300 mg/kg bw/d. The rabbit mortality/morbidity was considered as ‘clearly severe’ by the DS and
occurred at doses below the relevant GV. The DS concluded that a classification with STOT RE 2
(H373) was warranted.
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Comments received during public consultation
Two comments were received; one from an MSCA and one from a Company/Manufacturer.
The MSCA commented on the GV used by the DS for the teratogenicity studies and considered that
they should reflect the actual exposure days i.e. exposure during GD 6-19 (GV 75-750 mg/kg bw/d).
The MSCA also considered that since mortality/morbidity was observed at GD 8-9 (following 2-3
days of exposure) at a dose of 75 mg/kg bw/d in rabbits, classification for acute toxicity should be
assessed. They referred to the Guidance on the application of the CLP criteria (CLP Guidance;
version 5.0, section 3.1.1) where it says that “mortalities during the first 72h after treatment (in a
repeated dose study) may also be considered for the assessment of acute toxicity”. However, the
MSCA also noted that a double-classification for the mortality/morbidity should be avoided.
The Company/Manufacturer disagreed with the STOT RE classification based on mortality in the
rabbit teratogenicity studies. Their main argument was that the mortality was related to effects in
the GI-tract in the rabbits following exposure to triticonazole. They stated that in the prenatal rabbit
study several indications of effects in the GI-tract were reported, including reduced food
consumption (between days 6 and 12 reduced by 21.7%, and between days 13 and 19 reduced by
17.6%) at doses ≥ 50 mg/kg bw/d, and reduced defecation, indicating a rabbit specific, and hence
non-human relevant, effect on the GI-tract. The Company/Manufacturer described that the data on
maternal toxicity in the rabbit developmental toxicity study and the range-finding study were
limited, acknowledging the lack of a full histopathologic investigation of the intestinal tract and
measurement of the time of intestinal passage of the faeces, the caecal microbiome or the fibre
content of the faeces of all animals. They considered that the lack of this information precludes an
in-depth investigation of alimentary disorder of the dams. Consequently, even though the exact type
of intestinal disorder could not be shown, and several severe signs of intestinal disorders have not
been seen, they considered that there is significant evidence that treatment with triticonazole
resulted in rabbit specific toxic effect on the GI-tract. Therefore, they considered that classification
for STOT RE is not warranted.

Assessment and comparison with the classification criteria
From the assessment of the repeated dose toxicity studies included by the DS in the CLH report,
RAC agreed with the DS that the liver and adrenals were target organs following exposure to
triticonazole. Further, the mortality reported in the rabbit teratogenicity studies should also be
assessed for a classification as STOT RE.
Adrenals
Effects were reported in the adrenals only in the 1-y study in dogs (4/sex/group) exposed to 0
(empty capsule), 2.5, 25 and 150 mg/kg bw/d of triticonazole in gelatine capsule (Broadmeadow,
1993). The effects reported included histopathological changes in the adrenals evident as slight
vacuolation of Zona fasciculata, with most animals affected at 150 mg/kg bw/d. This exposure was
above the GV at 25 mg/kg bw/d for a STOT RE 2 classification based on a 1-y study (see table
below). The incidence of vacuolation of the Zona fasciculata was reassessed in 2015 by an external
pathologist which concluded that the results were very similar, and that the differences in incidence
and severity between the original data and the re-examination largely was due to variation in the
level of reporting between the pathologists. The results of the slide review confirmed that there was
a greater incidence and/or severity of multifocal vacuolation in the Zona fasciculata of both sexes
exposed to 150 mg/kg bw/d compared to controls. Historical control data (HCD) from the same
laboratory from 8 studies in the period from 1987 to 1992, showed vacuolation in the Zona

95

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO);
(RS)-(E)-5-(4-CHLOROBENZYLIDENE)-2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1YLMETHYL)CYCLOPENTANOL
fasciculata in two males and two females (no discrimination between the severity was provided). In
the 28-d study in dogs, no effects on the adrenals were reported at higher doses (300 mg/kg bw/d)
(Broadmeadow, 1991). RAC considered that when taking into account the effects reported in the
adrenals in the 1-y dog study, they were seen above the GV for classification as STOT RE 2, and that
classification based on adrenal effects was not justified.
Table: Group incidences of histopathological findings in the adrenals from the 1-y repeated dose toxicity study
in dogs
Dose group level (mg/kg bw/d)
Males

Adrenals (Broadmeadow, 1993)
Vacuolation of Zona fasciculata
● minimal
● slight
Adrenals (Millar, 2015, reexamination)
Vacuolation of Zona fasciculata
● minimal
● slight
● moderate

Females

0

2.5

25

150

0

2.5

25

150

1/4
0/4

0/4
1/4

1/4
1/4

1/4
3/4

0/4
0/4

0/4
0/4

0/3
1/3

0/4
3/4

2/4
0/4
0/4

1/4
1/4
0/4

1/4
3/4
0/4

1/4
1/4
2/4

2/4
1/4
0/4

2/4
0/4
0/4

2/3
0/3
1/3

0/4
2/4
2/4

Liver
From the available repeated dose toxicity studies in rats, mice and dogs, two studies reported effects
in the liver that were below the GV for STOT RE 2. The first study was the 6-w study in mouse (GV
225 mg/kg bw/d for STOT RE 2 classification) (Aughton, 1991) and the second the 28-d study in dog
(GV 300 mg/kg bw/d for STOT RE 2 classification) (Boradmeadow, 1991).
In the 6-w study, mice (12/sex/group) were exposed in the diet to 0, 500, 1500, 5000, 15000 or
50000 ppm triticonazole, equivalent to 0, 77, 233, 851 and 3270 mg/kg bw/d in males and 0, 98.8,
286, 982 and 4091 mg/kg bw/d in females. Effects reported in the liver are shown in the table below
and included a significant increase in the relative liver weight from 77/99 mg/kg bw/d in
males/females, and significant increase in histopathological findings from 851/982 mg/kg bw/d in
males/females:
Table: Liver effects reported in the 6-w dietary repeat dose study in mice.
Dose group level (mg/kg bw/d)
Males

Finding description
0

Females

77

233

851

3270

0

99

286

982

4091

Terminal bw (g) (% 35.7
of controls)

34.5
(96)

34.5
(96)

32.4
(90)

19.1
(53)

26.1

24.6
(94)

26.1
(100)

25.0
(95)

19.0

Relative liver weight 5.29
(% of control)

6.02*
(113.8)

7.99*
(151.0)

12.86*
(243.1)

16.85*
(318.5)

6.02*
(110.3)

6.90*
(126.4)

11.22* 16.19*
(205.5) (296.5)

(72)

96

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO);
(RS)-(E)-5-(4-CHLOROBENZYLIDENE)-2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1YLMETHYL)CYCLOPENTANOL
Enlarged liver

0/12

0/12

1/12

5/12a

7/11b

0/12

0/12

0/12

4/12

2/2

Hepatocyte
hypertrophy

0/12

0/12

0/12

12/12c

11/11c

0/12

0/12

2/12

10/12c

0/2

Fatty vacuolation

1/12

1/12

1/12

2/12

11/11c

0/12

0/12

0/12

6/12a

0/2

Increased ploidy

0/12

0/12

0/12

2/12

11/11c

0/12

0/12

0/12

9/12c

0/2

Inflammatory cells

0/12

2/12

4/12

3/12

5/11a

0/12

1/12

0/12

0/12

0/2

Focal mineralisation

0/12

0/12

0/12

2/12

4/11a

0/12

0/12

0/12

0/12

0/2

* (p ≤ 0.05); b (p ≤ 0.01); significantly different from controls (Dunett’s test).
a (p ≤ 0.05); b (p ≤ 0.01); c (p ≤ 0.001) significantly different from controls (Fisher’s exact test)

In the 28-d study in dogs (2/sex/group) the animals were exposed to 0 (empty capsule), 10, 30,
100 and 300 mg/kg bw/d of triticonazole in gelatine capsules. Effects were mainly reported in the
high dose group and included: a decreases in body weight gain when compared to control animals
(males: 63% of controls, females: 40% of controls). A decrease in food consumption in females
(92% of controls). Treatment-related effects in the liver was evident as a slight increase in relative
liver weight in males (+18.9% compared to control) and in females receiving 100 (+9.7%) and 300
(+8.5%) mg/kg bw/d. Upon histopathological examination, treatment-related findings were limited
to periacinar hypertrophy of hepatocytes with associated fatty vacuolation in both males in the high
dose group. It should be noted that no effects on the liver were reported in the 1-y study in dogs
with doses up to 150 mg/kg bw/d.
In the other repeated dose toxicity studies in rats, mice and dogs, no effects in the liver relevant for
classification as STOT RE were reported. RAC considered, when taking into account the effects
reported in the liver in the mice and dog studies, that the severity and nature of effects in the liver
at the respective GV do not reflect significant organ damage and classification as STOT RE based on
liver effects was not considered justified.
In conclusion, RAC agreed with the DS that based on the severity of the effects reported in the liver
and adrenals at doses ≤ the GV, no classification as STOT RE was justified based on the effects in
these organs.
Mortality
In the repeated dose toxicity studies in rats, mice (mortality reported at doses above 3000 mg/kg
bw/d) and dogs, no mortality was reported at doses relevant for classification as STOT RE. However,
in the rabbit developmental toxicity studies, treatment related mortality/morbidity was reported
following repeated exposure to triticonazole. In the range-finding rabbit study (exposure during GD
6-19, 8 rabbits/group; Anonymous, 1990), all 8 animals in the 150 mg/kg bw/d dose group were
sacrificed in extremis between GD 8 and 9 following weight losses, reduced food and water intake
and reduced faecal output. No mortalities were reported in the 0, 5, 15, 50 and 75 mg/kg bw/d dose
groups.
In the main rabbit teratogenicity study (exposure on GD 6-19, 20 rabbits/group; Burns, 1991) 6 out
of 20 rabbits in the 75 mg/kg bw/d dose group were sacrificed in extremis between GD 13 and 17
following marked weight loss, reduced food intake and reduced faecal output, reduced body
temperature and red staining in the cage undertray. The same was the case for one female exposed
to 50 mg/kg bw/d that was killed in extremis on GD 17. In the table below, the individual findings at
necropsy in the 7 rabbits sacrificed in extremis is included.
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Table: Individual observations at necropsy in animals killed in extremis (modified from table 3.10.1.6-6 in
Annex I to the CLH report)
Group
(mg/kg
bw/d)

Animal
number

History and circumstances of death

Summary of necropsy findings

50

89FR51
5

Weight loss 660 g from day 6. Reduced
food intake and faecal output. Animal thin
with
apparent
reduction
in
body
temperature. Red staining in undertray.
Killed in extremis GD 17.

Abdominal
cavity:
Stomach
contents
reduced. Large amount of yellow mucoid
material in small intestine.

Weight loss 410 g from day 6. Reduced
food intake and faecal output. Apparent
reduction in body temperature; hunched
posture and thin. Red liquid in undertray.
Killed in extremis GD 13.

Abdominal cavity: Liver friable with pale
areas and lobular pattern accentuated.
Stomach
contents
reduced,
GI-tract
gaseous, caecal contents dehydrated.

89FR44
8

Weight loss 500 g from day 6. Reduced
food intake and faecal output. Lethargic,
apparent reduction in body temperature.
Red liquid in undertray. Killed in extremis
GD 13.

Abdominal cavity: No abnormality detected.

89FR45
5

Weight loss
food intake
reduction in
extremis GD

530 g from day 6. Reduced
and faecal output. Apparent
body temperature. Killed in
14.

Abdominal cavity: Liver lobular pattern
slightly accentuated. Stomach contents
compacted.

Weight loss 680 g from day 6. Reduced
food intake and faecal output. Increased
respiration rate and apparent reduction in
body temperature. Red liquid in undertray.
Killed in extremis GD 13.

Abdominal cavity: Liver lobular pattern
slightly accentuated, irregular dark striations
on periphery of left liver lobe. Stomach
contents compacted with fur and food
material. Caecal contents dark and reduced.
Remainder of GI-tract generally devoid of
content. No faecal pellet formation in
rectum.

75

75

75

75

89FR44
5

89FR48
8

Pregnant, all implantations resorbing.

Pregnant,
resorptions.

Pregnant,
resorptions.

all

all

implantations

early

implantations

early

Pregnant, one early resorption, remainder of
implantations grossly normal.

Pregnant, all implantations resorbing.
75

75

89FR52
1

89FR54
1

Weight loss 590 g from day 6. Reduced
food intake and faecal output. Red liquid in
undertray. Killed in extremis GD 15.

Abdominal
compacted.

cavity:

Weight loss 710 g days 6-15. Reduced food
intake and faecal output. Red staining in
undertray. Apparent reduction in body
temperature. Killed in extremis GD 16.

External: animal thin

Stomach

contents

Pregnant, all implantations grossly normal.

Abdominal
cavity:
Stomach
contents
compacted with fur and food material.
Caecal contents reduced and dehydrated.
Remainder of gastro-intestinal tract contents
reduced.
Pregnant, all implantations resorbing.

RAC agreed with the DS that some explanations for the mortality reported in the rabbits could be
excluded (mis-gavage/mis-dosing, no infections or diarrhoea due to irritating properties of
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triticonazole and no recycling of triticonazole due to caecotrophy).
The main symptom in all the sacrificed rabbits in the preliminary and the main teratogenicity study
was loss of weight, and that the animals had a bad health condition. Among the sacrificed rabbits,
some did not show any signs of GI disorder. No changes in the thoracic cavity was reported in any
sacrificed rabbits. It should be noted that in the ECHA poster "Rabbit gastrointestinal toxicity in
prenatal developmental toxicity studies" by Reuter et al. (2018), it was stated that some substance
properties may contribute to rabbit specific GI-toxicity; irritating/corrosive properties, low water
solubility > 1 mg/L (triticonazole from 7.7 to 9.3 mg/L) and bactericide. As triticonazole did not have
these properties, RAC considered the mortality/morbidity reported in the rabbit teratogenicity should
be taken into account for a classification as STOT RE.
Based on the findings in the sacrificed rabbits, RAC agreed with the DS and concluded that the rabbit
mortality reported in the teratogenicity studies at doses below the GV for STOT RE 2 (30 to 300
mg/kg bw/d for 28 days of exposure) was considered severe, and was not solely due to disorder in
the GI-tract in the rabbits. The morbidity of the rabbits in the teratogenicity studies occurred after
repeated dosing to triticonazole, i.e. at 50 mg/kg bw/d after 11 days of dosing, at 75 mg/kg bw/d
after 7-11 days of dosing, and 150 mg/kg bw/d after 2-3 days of dosing. The morbidity is therefore
not considered to be an acute effect of triticonazole following single exposure.
Further, RAC agreed that the mortality was not specific to pregnant rabbits, but rather a general
effect of triticonazole in rabbits.
According to the CLP Regulation, Annex I, Section 3.9.2.7.3 "morbidity or death resulting from
repeated dose or long-term exposure" is considered relevant for classification as STOT RE.
In summary, RAC agreed with the DS and considered that the effects reported in the liver and
adrenals observed in rat, mice and dog studies, discussed above, were not sufficient for classification
as STOT RE. However, in the developmental toxicity studies in rabbits, mortality was observed at
doses < 300 mg/kg bw/d, which is the GV for STOT RE 2 from a 28-d study. There is no data
available to indicate a non-relevance to humans for the mortality reported in the rabbits.
RAC concluded that classification as STOT RE 2 according to the CLP criteria, based on the
mortality/morbidity reported in the rabbit studies, is justified.

10.13 Aspiration hazard
Table 53: Summary table of evidence for aspiration hazard
Type
of Test
study/data substance,

Relevant information about
the study (as applicable)

Observations

Reference

No studies available

10.13.1

Short summary and overall relevance of the provided information on aspiration
hazard

There is no information available on the potential of triticonazole to pose aspiration hazard.

10.13.2

Comparison with the CLP criteria

Substances known to cause human aspiration toxicity hazards or to be regarded as if they cause human
aspiration toxicity hazard.
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A substance is classified in Category 1:
(a) based on reliable and good quality human evidence or
(b) if it is a hydrocarbon and has a kinematic viscosity of 20,5 mm 2 /s or less, measured at 40 o C
There is no human data to indicate aspiration hazard. Triticonazole is not a hydrocarbon and is
manufactured as a dry compound. No information on kinematic viscosity is therefore necessary.

10.13.3

Conclusion on classification and labelling for aspiration hazard

Triticonazole does not meet the criteria for classification for aspiration hazard.

11 EVALUATION OF ENVIRONMENTAL HAZARDS
11.1 Rapid degradability of organic substances
Table 54: Summary of relevant information on rapid degradability
Method
Ready
Biodegradability,
OECD 301B

Results
No degradation of triticonazole was
observed in the test system. Triticonazole
is not ready biodegradable.

Remarks
Legacy study, which
is broadly in line with
OECD 301B

Reference
Handley & Horton, 1992

Legacy study, which
is broadly in line with
OECD 111

Corgier & Robin, 1991

Test material: None radiolabelled
triticonazole, purity 96.8 %
GLP: Yes
Study considered valid

Aquatic
hydrolysis,
OECD 111

Relevant for classification regarding
degradability in aquatic environment
( not rapidly degradable in the aquatic
environment)
Triticonazole is hydrolytically stable in
aqueous solutions at pH 5 - 9 and an
environmentally relevant temperature of
25 °C.
Test material:
[triazole-3(5)-14C]-triticonazole,
radiopurity > 98.9 %
GLP: Yes
Study considered valid

Aquatic
hydrolysis,
OECD 111

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in the aquatic
environment)
Triticonazole is stable in aqueous
solutions at pH 4, 5, 7 and 9 (25 °C).
There are no indications that a change to
the Z-isomer (RPA 406203) or a change in
the ratio of S- and R-enantiomers of
triticonazole occurs in aqueous solutions
in the range of pH 4 - 9 and at 25 °C.

Hassink, 2013

Test material:
[triazole-3(5)-14C]-triticonazole,
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Method

Aerobic
mineralisation in
surface water,
OECD 309

Results
radiopurity > 99 %
GLP: Yes
Study considered valid

Remarks

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in the aquatic
environment)
Triticonazole, regardless of its
concentration and 14C-label position,
remained stable and degraded in neither
biotic nor abiotic surface water systems.
Additionally, the enantiomeric ratio of
triticonazole remained stable throughout
the entire incubation period. The stable
nature of the test item precluded the use of
kinetics and thus the determination of
meaningful DegT50 and DegT90 values
was not possible.

Reference

Adam, 2014

Test material:
[phenyl-U-14C]-triticonazole,
radiopurity 99.7 %;
[triazole-3(5)-14C]-triticonazole,
radiopurity 98.8 %
GLP: Yes
Study considered valid

Water/sediment
studies, OECD
308

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in the aquatic
environment)
Mineralization and degradation of
triticonazole was very slow. Only 1.7 and
1.3 % CO2 evolved after 105 days of
incubation. Three unknown radioactive
fractions were found in the water and the
sediment phase. On individual basis these
components did not exceed levels of 2.5 %
AR of applied radioactivity at any time of
the test. By 28 days after application, 85.7
to 91.3 % AR in the total system could
still be attributed to triticonazole. DegT50
of triticonazole in the total system was
slow, ranging from 225 to 399 days.

Legacy study, which
is broadly in line with
OECD 308

Wyss-Benz, 1995

Legacy study, which

Corgier & Robin, 1992

Test material:
[phenyl-U-14C]-triticonazole,
radiopurity 98.2 %
GLP: Yes
Study considered valid

Direct

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in the aquatic
environment, total system DegT50 > 16
days)
Practically no volatile compounds were
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Method
photochemical
degradation,
OECD 316

Direct
photochemical
degradation,
OECD 316

Direct
photochemical
degradation,
OECD 316

Aerobic
transformation in
soil, OECD 307

Results
formed. Triticonazole was transformed to
its Z-isomer RPA 406203. By study end (6
days) 35.9 % AR could still be attributed
to triticonazole. The Z-isomer (RPA
406203) accounted for 42.0 % AR by
study end. Polar products reached 12.4 %
AR by study end with maximum 4.2 % on
individual basis.
Test material:
[triazole-3(5)-14C]-triticonazole,
radiopurity > 98.9 %
GLP: Yes
Study considered valid
The quantum yield of triticonazole was
calculated as 0.05. The environmental
half-live ranged between 344 h (~14 d) in
July to about 4000 h (~167 d) in
December, at a latitude of 52 °N.

Remarks
is broadly in line with
OECD 316

Reference

Legacy study, which
is broadly in line with
OECD 316

Corgier & Turier, 1995

Test material:
None, calculations based on results from
Corgier & Robin (1992)
GLP: Yes
Study considered valid
The major photo-degradation pathway for
triticonazole in irradiated aqueous buffer
solutions involved reversible
isomerization of the E-isomer (parent
triticonazole) to its Z-isomer (RPA
406203). By study end (17 days) 41.2 to
47.0 % AR could still be attributed to
triticonazole. The Z-isomer (RPA 406203)
accounted for 26.4 to 27.8 % AR by study
end. All other degradation products were
minor (none > 5 % AR).
Test material:
[phenyl-U-14C]-triticonazole,
radiopurity 99.4 %;
[triazole-3(5)-14C]-triticonazole,
radiopurity 99.3 %
GLP: Yes
Study considered valid
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Singh, 2007

Legacy study, which
is broadly in line with
OECD 307

Ayliffe & Austin, 1993

Test material:
[phenyl-U-14C]-triticonazole,
radiopurity 99.7 %
GLP: Yes
Study considered valid
Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
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Aerobic
transformation in
soil, OECD 307

Results
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Remarks
Legacy study, which
is broadly in line with
OECD 307

Reference
Ayliffe & McMillan-Staff,
1994

Legacy study, which
is broadly in line with
OECD 307

Ayliffe & Godward, 1993

Legacy study, which
is broadly in line with
OECD 307

Doble et al., 1996

Legacy study, which
is broadly in line with
OECD 307

Simmonds et al., 1996

Test material:
[phenyl-U-14C]-triticonazole,
radiopurity 99.1 %
GLP: Yes
Study considered valid

Aerobic
transformation in
soil, OECD 307

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)
Test material:
[phenyl-U-14C]-triticonazole,
radiopurity > 98 %
GLP: Yes
Study considered valid

Aerobic
transformation in
soil, OECD 307

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)
Test material:
[triazole-3(5)-14C]-triticonazole,
radiopurity 98.8 %
GLP: Yes
Study considered valid

Aerobic
transformation in
soil, OECD 307

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)
Test material:
[phenyl-U-14C]-triticonazole,
radiopurity 98.1 %
GLP: Yes
Study considered valid

Aerobic
transformation in

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
Refer to summary on route and rate of
degradation in soil provided below

Ta & Strobush, 2012
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Method
soil, OECD 307

Results
(Chapter 11.1.4.3)

Remarks

Reference

Test material:
[phenyl-U-14C]-triticonazole,
radiopurity 98.9 %;
[triazole-3(5)-14C]- triticonazole),
radiopurity 99.6 %
GLP: Yes
Study considered valid

Aerobic
transformation in
soil, OECD 307

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Ta & Strobush, 2015

Test material:
[phenyl-U-14C]- triticonazole,
radiopurity 99.5 %;
[triazole-3(5)-14C]- triticonazole,
radiopurity 99.3 %
GLP: Yes
Study considered valid

Aerobic
transformation in
soil, OECD 307

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Grella et al., 2014

Test material: None radiolabelled
triticonazole, purity 98.6 %
GLP: Yes
Study considered valid

Aerobic
transformation in
soil, OECD 307

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Aerobic
transformation in
soil, OECD 307

Test material:
[phenyl-U-14C]-RPA 406341 (Trans-diol),
radiopurity 98.3 %
GLP: Yes
Study considered valid
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)
Test material:
[phenyl-U-14C]-RPA 404766 (Cis-diol),

Laboratory
degradation study
performed with RPA
406341 (Trans-diol),
legacy study, which
is broadly in line with
OECD 307

McGhee, 2000

Laboratory
degradation study
performed with RPA
404766 (Cis-diol),
legacy study, which
is broadly in line with

Crowe, 2002
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Method

Anaerobic
transformation in
soil, OECD 307

Results
radiopurity 97 %
GLP: Yes
Study considered valid
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Soil photolysis,
OECD draft
(2002)

Test material:
[phenyl-U-14C]-triticonazole,
radiopurity not stated
GLP: Yes
Study considered valid
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Field dissipation
study (US-EPA
guidelines)

Test material:
[phenyl-U-14C]-triticonazole,
radiopurity 97.3 %
GLP: Yes
Study considered valid
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Remarks
OECD 307

Reference

Legacy study, which
is broadly in line with
OECD 307

Goodyear, A., 1994

Legacy study, which
is broadly in line with
OECD draft (2002)

Ayliffe & Jones, 1995

Wicks, 1996

Test material: formulated triticonazole,
200 g/L
GLP: Yes
Study considered valid

Field dissipation
study (US-EPA
guidelines)

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Duncan et al., 2003

Test material: formulated triticonazole,
concentration not stated
GLP: Yes
Study considered valid

Field dissipation
study (US-EPA
guidelines)

Relevant for classification regarding
degradability in aquatic environment
(not rapidly degradable in soil, DegT50
> 16 days)
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Soil accumulation
study (SETAC
1995 guidelines)

Test material: formulated RPA 406341
(Trans-diol), 100 g/L
GLP: Yes
Study considered valid
Refer to summary on route and rate of
degradation in soil provided below
(Chapter 11.1.4.3)

Field study
performed with RPA
406341 (Trans-diol)

Richter, 2009

Davis, 2004
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Method

Results

Remarks

Reference

Test material: formulated triticonazole,
300 g/L
GLP: Yes
Study considered valid

11.1.1

Ready biodegradability

[Study 1]
Reference:
Author(s), year:
Report/Doc. Number:
Guideline(s):
GLP:
Validity:
Status:

Assessment of the ready biodegradability (modified Sturm Test) of RPA
400727
Handley, J. W., Horton, M. R., 1992
R013073, 430264, 282/321
OECD 301B (1981)
Yes
Yes
Previously submitted

Material and methods:
Triticonazole (called RPA 400727 in the report) was applied at concentrations of 10 and 20 mg/l to test
flasks containing activated sludge. The flasks were incubated in darkness at 21 ± 1 °C for 28 days. CO2 was
trapped with NaOH. One control consisted of culture medium and inoculum. Sodium benzoate (20 mg/l) was
added to the second control as a standard. Samples were taken on days 0, 1, 2, 3, 6, 8, 10, 14, 16, 21, 23, 27
and 28 and analysed by means of a carbon analyser 'Ionics 555 TOC analyser'.
Findings:
The pH values of the test material, standard material and control cultures on day 27 were 5.6 (10 mg/l), 5.7
(20 mg/l), 5.4 (standard) and 5.3 (control). Sodium benzoate attained 86 % degradation after 28 d thereby
confirming the suitability of the inoculum and test medium. Triticonazole was not degraded until the end of
test.
Conclusion:
Triticonazole is not ready biodegradable.

Comments (RMS AT):



The study follows OECD guideline 301B and is still considered reliable.

11.1.2

BOD5/COD

No data

11.1.3

Hydrolysis

[Study 1]
Reference:
Author(s), year:

14

C-RPA 400727: Hydrolysis at 25 ºC
Corgier, M. M. C., Robin, J. M., 1991
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Report/Doc. Number:
Guideline(s):
GLP:
Validity:
Status:

R013023/426940
US-EPA N, 161-1
Yes
Yes
Previously submitted

Material and methods:
[Triazole-3(5)-14C]-triticonazole (called RPA 400727 in the report, radiochemical purity > 98.9 %) was
applied to pH 5, 7 and 9 buffer solutions at an initial concentration of 3.87 mg/l. The test vessels were
incubated under sterile conditions in the dark at 25 °C for 30 days. On days 0, 7, 12, 19, 26 and 30 two
samples were taken and analysed by TLC and HPLC. The pH of buffers was determined at each sampling
interval.
Findings:
Temperature was kept in the range of 24.75 - 25.25 °C and the pH differed less than 0.2 units during the
course of the hydrolysis study. The mean measured radioactivity in the samples was between 97.3 and
101.8 % of applied radioactivity, indicating that no volatile compound had evolved. No degradation of the
test substance was observed.
Conclusion:
Triticonazole is hydrolytically stable at pH 5 to pH 9 and an environmentally relevant temperature of 25 °C.

Comments RMS AT:



The study broadly follows OECD guideline 111 and is still considered reliable.

[Study 2]
Reference:
Author(s), year:
Report/Doc. Number:
Guideline(s):

GLP:
Validity:
Status:

Triticonazole: Aqueous hydrolysis at four different pH values
Hassink, J., 2013
2012/1300793
EEC 94/37, EEC 95/36, EEC 91/414, SETAC Procedures for assessing the
environmental fate and ecotoxicity for pesticides (March 1995), JMAFF 2-6-1,
OECD 111, EPA 835.2120
Yes
Yes
New submission

Material and methods:
Radiolabelled test material
Reg. No.:
Batch No.:
Specific Activity:
Radiochemical purity:

[Triazole-3(5)-14C]-triticonazole
4378513
867-1201
5.07 MBq/mg
> 99 %

Reference items
Reg. No.:

Triticonazole (unlabelled)
4378513
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Batch No.:
Purity

L76-154
99.8 %

Reg. No.:
Batch No.:
Purity

Z-isomer (RPA 406203)
Reg. No. 5079359
BESS0578
99.9 %

Reg. No.:
Batch No.:
Purity

S-Triticonazole
5079361
L76-160
99.0 %

Reg. No.:
Batch No.:
Purity

R-Triticonazole
5079385
HUT918
99.9 %

Test solutions
The buffer solutions were prepared from Titrisol-solutions (Merck) by 10-fold dilution with bi-distillated
water:






pH 4:
pH 5:
pH 7:
pH 9:

Titrisol 1.09884 (citrate-HCI)
Titrisol 1.09885 (citrate-NaOH)
Titrisol 1.09887 (phosphate)
Titrisol 1.09889 (boric acid/KCI-NaOH)

Test solutions were prepared by evaporating a volume of 3.2 mL of stock solution (1.27 mg/mL, purity 97.5
%) to dryness and reconstituting the residue with 5 mL acetonitrile and bringing up to 1000 mL with the
respective diluted buffer. The sterile samples (100 mL subsets) were stored in a climatic chamber at 25 ± 1°C
for up to 30 days in the dark. The sampling times were 0 d, 2 d, 5 d, 8 d, 12 d, 15 d and 30 d after treatment.
At each sampling time, samples were checked for pH and sterility. All samples of the test solutions were
analysed directly without work-up. They were analysed by LSC for radioactivity determination and by
HPLC to determine the residue pattern. Furthermore, all samples were analysed using a chiral HPLC column
to obtain a separation of S- and R-triticonazole.
Findings:
Results from the hydrolysis test, including the material balances and the results obtained with both HPLC
methods are presented in the tables below.
Table 55: Hydrolysis of triticonazole at pH 4, 25 °C
DAT

Material
Balance

0
2
5
8
12
15
30

100.0
99.0
99.5
99.5
99.4
98.6
97.5

HPLC – non-chiral column (% AR)
Triticonazole
RPA 406203
(sum of R and
Sum(a)
(Z-isomer)
S isomers)
95.4
2.0
97.4
95.6
1.6
97.2
95.4
1.4
96.8
95.1
2.5
97.6
94.5
1.8
96.3
94.5
2.1
96.6
92.6
2.1
94.7

HPLC – chiral column (% AR)
S-isomer

R-isomer

RPA 406203
(Z-isomer)

50.9
50.7
49.3
49.6
49.8
49.3
49.7

47.9
48.3
50.1
49.0
48.5
49.3
47.8

1.1
n.d.
n.d.
0.9
1.0
n.d.
n.d.

(a) Some minor peaks ≤ 2 % AR not included

Table 56: Hydrolysis of triticonazole at pH 5, 25 °C
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DAT

Material
Balance

0
2
5
8
12
15
30

100.0
101.3
102.7
100.9
99.7
100.8
97.4

HPLC – non-chiral column (% AR)
Triticonazole
RPA 406203
(sum of R and S
Sum(a)
(Z-isomer)
isomers)
96.8
1.3
98.1
97.0
1.8
98.8
99.7
1.7
101.4
96.5
2.3
98.8
96.0
2.1
98.1
95.6
2.1
97.7
92.1
1.6
93.7

HPLC – chiral column (% AR)
S-isomer

R-isomer

RPA 406203
(Z-isomer)

50.0
49.6
52.0
50.8
50.2
51.2
48.8

48.8
51.6
50.7
50.1
48.6
49.6
48.6

1.3
n.d.
n.d.
n.d.
0.9
n.d.
n.d.

(a) Some minor peaks ≤ 2 % AR not included

Table 57: Hydrolysis of triticonazole at pH 7, 25 °C
DAT

Material
Balance

0
2
5
8
12
15
30

100.0
90.7
99.8
97.1
100.5
99.5
100.4

HPLC – non-chiral column (% AR)
Triticonazole
RPA 406203
(sum of R and S
Sum(a)
(Z-isomer)
isomers)
95.9
2.3
98.2
86.4
1.3
97.7
95.4
1.7
97.1
94.1
2.0
96.1
97.3
1.8
99.1
95.7
2.2
97.9
95.6
1.7
97.3

HPLC – chiral column (% AR)
S-isomer

R-isomer

RPA 406203
(Z-isomer)

49.7
46.1
49.5
48.4
51.3
50.2
50.4

50.3
43.4
49.4
47.6
49.3
48.3
49.9

n.d.
1.2
0.8
1.1
n.d.
0.9
n.d.

(a) Some minor peaks ≤ 2 % AR not included

Table 58: Hydrolysis of triticonazole at pH 9, 25 °C
DAT

Material
Balance

0
2
5
8
12
15
30

100.0
98.3
98.4
98.5
98.9
97.7
96.0

HPLC – non-chiral column (% AR)
Triticonazole
RPA 406203
(sum of R and S
Sum(a)
(Z-isomer)
isomers)
94.7
2.3
97.0
94.9
1.7
96.6
93.5
1.9
95.4
93.3
2.2
95.5
95.1
2.6
97.7
92.4
1.9
94.3
91.5
1.8
93.3

HPLC – chiral column (% AR)
S-isomer

R-isomer

RPA 406203
(Z-isomer)

49.2
49.2
49.9
50.4
49.2
50.2
47.7

49.8
47.8
48.4
48.1
49.6
46.5
48.3

1.1
1.3
n.d.
n.d.
n.d.
1.0
n.d.

(a) Some minor peaks ≤ 2 % AR not included

Conclusion:
Triticonazole is stable in aqueous solution at pH 4, 5, 7 and 9 (25 °C). There are no indications that a change
to the Z-isomer or a change in the ratio of S- and R-enantiomers of triticonazole will occur in aqueous
solutions in the range of pH 4 to pH 9 and at 25 °C.

Comments (RMS AT):



11.1.4

The study follows OECD guideline 111 and is considered reliable.

Other convincing scientific evidence

11.1.4.1 Field investigations and monitoring data (if relevant for C&L)
No data
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11.1.4.2 Inherent and enhanced ready biodegradability tests
No data

11.1.4.3 Water, water-sediment and soil degradation data (including simulation studies)
Triticonazole (phenyl and triazole label) is considered stable under conditions of aerobic mineralisation
studies in surface water following OECD guideline 309 (studied at low, ~ 0.009 mg/L, and high dose level,
~ 0.09 mg/L, Adam, 2014). No metabolite fraction above 5 % AR was observed. Formation of CO2 was
limited with maximum 3.1 % AR at study end (59 days).
The fate and behaviour of phenyl labelled triticonazole in aerobic water/sediment was investigated in two
water/sediment systems (Wyss-Benz, 1995) following OECD guideline 308 (test concentration equivalent to
a dose rate of 205 g/ha). The RMS AT notes that these two water/sediment systems are very close with
respect to organic carbon as well as water and sediment pH. However, as degradation of triticonazole in
(dark) aquatic systems is anyhow limited, the impact of more acidic pH values or higher organic carbon is
not considered to significantly alter the study results. Degradation of triticonazole in the entire system was
indeed limited with transfer to the sediment being representing the mayor dissipation process in the water
phase. No individual metabolite fraction exceeded 5 % AR in the total system. Formation of CO2 was limited
with maximum 1.7 % AR at study end (105 days), NER accounted for maximum 25 % AR at study end. The
RMS AT notes that water/sediment studies were conducted with phenyl labelled parent only. However, as
degradation of triticonazole was limited in the water/sediments systems metabolites from the triazole label
are not considered to occur at significant amounts.
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Table 59: Summary on degradation and dissipation of triticonazole in the total water/sediment system
as well as in the water and sediment phase (20 °C) - trigger & modelling endpoints
Water /
pH
sediment
water /
system
sed.(a)
Rhine River
7.7 / 6.9
Anwil Pond
8.0 / 6.9
Geometric mean (n = 2)

DegT50 DegT90
Kinetic
Label system system
model
(d)
(d)
Ph
399
1325
SFO
Ph
225
748
SFO
SFO
300
996

DissT50
water
(d)
5.3
9.5
-

Kinetic
model
FOMC
FOMC

DissT50
sed.
(d)
-

Kinetic
model

Reference

-

Wyss-Benz, 1995

(a) Measured in KCl (sediment phase)

Legacy studies (Ayliffe & Austin, 1993; Ayliffe & McMillan-Staff, 1994; Ayliffe & Godward, 1993; Doble
et al., 1996; and Simmonds et al., 1996; all broadly following OECD guideline 307 with test concentrations
equivalent to a dose rate of 360 to 385 g/ha) on the aerobic degradation of triticonazole in soil conducted
at 22, 25 and 10 °C for one year and two recent OECD 307 degradation studies (Ta & Strobush, 2012; Ta &
Strobush, 2015; test concentrations equivalent to a dose rate of 50 to 580 g/ha) conducted at 20 °C for 120
days and for one year, respectively, showed that the main degradation pathway of triticonazole is
hydroxylation releasing the two major mono-hydroxylated transformation products RPA 406341 (Transdiol) (max. 20.2 % AR at 22 °C) and RPA 404766 (Cis-diol) (max. 13.9 % AR at 10 °C). These two
metabolites were consistently observed in all soils.
Beside these two major degradation products several unknown metabolites, amongst them most probably
other mono- and di-hydroxylated as well as oxidized (keto) derivatives of triticonazole, with indicative mol
weights (MWT) of 315, 331, 333, 347 and 349 have been detected partly above 5 % AR (and partly > 10 %
AR) but could not be unambiguously identified. Notice that in case of the legacy studies (conducted around
1993 - 1996) only metabolites above 10 % AR had to be investigated further. The RMS AT notes that all
these unidentified metabolites were observed at late stage of the one-year incubation experiments (above 5 %
AR at 140 DAT earliest), with maximum amounts at study termination in several cases. It is also noted that
highest amounts of unknown and unidentified metabolite fraction were generally observed in the earliest
studies (Ayliffe & Austin, 1993, Ayliffe & McMillan-Staff, 1994, and Ayliffe & Godward, 1993) when
HPLC techniques were less advanced in comparison to studies conducted later. In this respect, it cannot be
excluded that some of these metabolite fractions actually comprise more than one substance.
The RMS AT considers it worthwhile to notice that the common triazole fungicide metabolites 1,2,4-triazole
and 1,2,4-triazole-1-ylacetic acid have only been found at low concentrations (< 5 % AR) in soil degradation
experiments investigating triazole labelled parent.
Under aerobic conditions mineralisation to CO2 is rather limited with 0.1 - 8.1 % AR around 120 DAT,
formation of non-extractable residues (NER) is limited as well with 4.5 - 27.3 % AR around 120 DAT.
Degradation of triticonazole under anaerobic conditions (Goodyear, 1994; legacy study broadly following
OECD guideline 307 with a test concentration equivalent to a dose rate of 360 g/ha) was not significant and
did only lead to minor metabolites as well as to the formation of non-extractable residues (max. 25.2 % AR).
Formation of CO2 was insignificant at all. Notice that anaerobic soil incubation was conducted with phenyl
labelled parent only. In view of the results obtained, it is unlikely that applying the triazole label would lead
to any new results.
Photolysis on soil surface (Ayliffe & Jones, 1995; legacy study broadly following OECD draft guideline,
2002, with a test concentration equivalent to a dose rate of 375 g/ha) contributes to the dissipation of
triticonazole in soil (if exposed to light), resulting mainly in the formation of RPA 406203, the Z-isomer of
triticonazole. The reaction from triticonazole (E-isomer) to RPA 406203 (Z-isomer) is considered fully
reversible, finally leading to equilibrium of both substances with time. Formation of CO2 (1.3 % AR after 30
days) and NER (4.1 % AR after 30 days) was limited under conditions of soil photolysis. It is noted that soil
photolysis was conducted with phenyl labelled parent only.
Triticonazole is a racemic mixture of the two enantiomers (R)-(5E)-5-(4-chlorobenzylidene)-2,2-dimethyl1-(1H-1,2,4-triazol-1-ylmethyl)cyclopentanol and (S)-(5E)-5-(4-chlorobenzylidene)-2,2-dimethyl-1-(1H1,2,4-triazol-1-ylmethyl)cyclopentanol. Chiral analysis of representative soil extracts (up to 365 DAT) shows
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that both the R and S isomers of the racemic parent are comparably degradable. There is no indication for a
significant shift in the R/S ratio during degradation in aerobic soils.
Metabolites RPA 406341 (Trans-diol) and RPA 404766 (Cis-diol) are diastereomers which are
hydroxylated at the same position in the cyclopentane ring. Metabolite RPA 406341 (Trans-diol) includes the
two enantiomers for which the hydroxyl group has the opposite orientation as the second hydroxyl group in
the cyclopentane ring (RS, RS isomers). Metabolite RPA 404766 (Cis-diol) includes the two enantiomers for
which both hydroxyl groups have the same orientation (RR, SS isomers). Chiral analysis of RPA 406341
(Trans-diol) in representative soil extracts show that an enantioselective degradation of the metabolites is
unlikely to occur.
The rate of degradation in soil of triticonazole and metabolites has been assessed in laboratory studies and
is summarised in the tables below.
Table 60: Summary on aerobic degradation rates of triticonazole in laboratory soil degradation studies
conducted at 20 - 25 °C - trigger & modelling endpoints
Soil origin

Soil type
(USDA)

Label

pH
(CaCl2)

T
(°C)

Water
content

DegT50
(d)

DegT90
(d)

UK
UK
Speyer 2.2
UK
US

Sandy loam(b)
Clay loam(b)
Loamy sand(b)
Loamy sand(b)
Clay

Ph
Ph
Ph
Ph
T

6.4(c)
6.2(c)
6.8(c)
6.3(c)
5.7

22
22
22
22
25

75 % 33 kPa
75 % 33 kPa
75 % 33 kPa
75 % 33 kPa
75 % 33 kPa

Sandy loam

Ph

6.1

25

50 % FC

289
137
233
290
495
183(e)
221(f)
305
78.8
128
148
317
115
114
495
n

> 1000
455
986
> 1000
> 1000
702
816
> 1000
661
664
633
> 1000
381
521
> 1000
-

Manningtree
California
New Jersey
Wisconsin
Li 10
LUFA 2.2
LUFA 2.3
LUFA 5M

Sand
Loam
Sandy loam
Loamy sand
Loamy sand
Sandy loam
Sandy loam

T
Ph & T
T
Ph & T
-

(h)

8.1
6.8(h)
6.0(h)
6.3
5.5
6.9
7.4

20 50 % MHWC
20 50 % MHWC
20 50 % MHWC
20 50 % MWHC
20 50 % MWHC
20 50 % MWHC
20 50 % MWHC
Maximum (n = 13)
Geometric mean (n = 13)(g)
pH-dependency: y/n

DegT50
χ2 err.
(d)
(%)
20 °C, pF2
280(d)
5.0
148
4.4
360(d)
5.0
565(d)
4.2
376
5.7
312(d)
3.3
358(d)
6.5
262
3.1
230(d)
2.4
199(d)
3.2
178(d)
1.0
298
7.3
109
5.9
161(d)
6.3
246
-

Kinetic
model

Ref.(a)

HS
SFO
HS
HS
SFO
HS
HS
SFO
DFOP
DFOP
DFOP
SFO
SFO
HS
SFO
SFO
-

1
2
3
4
5
6
7
8

(a) Reference:
1: Ayliffe & Austin (1993)
2: Ayliffe & McMillan-Staff (1994)
3: Ayliffe & Godward (1993)
4: Doble et al. (1996)
5: Simmonds et al. (1996)
6: Ta & Strobush (2012)
7: Ta & Strobush (2015)
8: Grella et al. (2014)
(b) Soil texture classification not specified
(c) Matrix not specified
(d) On basis of slow phase DegT50 (DFOP or HS)
(e) Standard conditions
(f) Reduced application rate
(g) Two experiments in Simmonds et al. (1996) averaged (geometric mean) before averaging different soils
(h) In water

Table 61: Summary on aerobic degradation rates of triticonazole in laboratory soil degradation studies
conducted at 10 °C or reduced soil moisture
Soil origin

Soil type
(USDA)

Label

pH
(CaCl2)

UK
Sandy loam(a)
Ph
6.3(b)
UK
Clay loam(a)
Ph
6.1(b)
(a)
Speyer 2.2 Loamy sand
Ph
6.3 (b)
UK
Loamy sand(a)
Ph
6.2(b)
ManningSandy loam
Ph
6.1
tree
(a) Soil texture classification not specified
(b) Matrix not specified

T
(°C)

Water
content

DegT50
(d)

DegT90
(d)

10
10
10
10
10
25

75 % 33 kPa
75 % 33 kPa
75 % 33 kPa
75 % 33 kPa
50 % FC
20 % FC

341
176
> 1000
862
584
259

> 1000
892
> 1000
> 1000
> 1000
> 1000

DegT50
(d)
20 °C,
pF2
nc
nc
nc
nc
nc
nc

χ2 err.
(%)

Kinetic
model

3.5
5.0
2.6
3.9
4.5
13.1

DFOP
HS
HS
HS
SFO
DFOP

Reference

Ayliffe & Godward
(1993)
Simmonds et al.
(1996)
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Table 62: Summary on aerobic degradation rates of RPA 406341 (Trans-diol) in laboratory soil degradation
studies conducted at 20 - 25 °C - trigger & modelling endpoints
Soil origin

Soil type
(USDA)

Label

pH
(CaCl2)

T
(°C)

Water
content

UK
UK
Speyer 2.2
UK
US

Sandy loam(b)
Clay loam(b)
Loamy sand(b)
Loamy sand(b)
Clay

Ph
Ph
Ph
Ph
T

6.4(c)
6.2(c)
6.8(c)
6.3(c)
5.7

22
22
22
22
25

75 % 33 kPa
75 % 33 kPa
75 % 33 kPa
75 % 33 kPa
75 % 33 kPa

Manningtree

Sandy loam

Ph

6.1

25

50 % FC

California
New Jersey
Wisconsin
Li 10
Royston
Ipswich
Ongar

Sand
Loam
Sandy loam
Loamy sand
Clay Loam
Sandy Loam
Loam

T
Ph & T
T
Ph & T
Ph
Ph
Ph

8.1(h)
6.8(h)
6.0(h)
6.3
7.0
5.3
6.2

20 50 % MHWC
20 50 % MHWC
20 50 % MHWC
20 50 % MWHC
20 45 % MWHC
20 45 % MWHC
20 45 % MWHC
Maximum (n = 13)
Geometric mean (n = 13)(f)
Arithmetic mean (n = 13)(g)
pH-dependency: y/n

DegT
50
(d)

DegT
90
(d)

ff

80.1
68.5
405
105
170
188(d)
207(e)
462
208
176
202
165
199
346
462
n

266
228
> 1000
349
566
623
686
> 1000
692
584
670
549
661
> 1000
> 1000
-

0.426
0.372
0.390
0.473
0.583
0.510
0.607
0.207
0.118
0.160
0.178
na
na
na
0.347
-

(i)

DegT50
(d)
20 °C,
pF2
56.1
74.0
450
127
139
263
290
397
185
151
172
102
143
232
163
-

χ2
err.
(%)

Kinetic
model

13.2 PHSMSFO
17.3 PSFOMSFO
7.5
PHSMSFO
21.3 PHSMSFO
17.4 PSFOMSFO
7.1
PHSMSFO
5.9
PHSMSFO
10.1 PSFOMSFO
7.8 PDFOPMSFO
6.3 PDFOPMSFO
5.8 PDFOPMSFO
2.0
SFO
2.3
SFO
3.5
SFO
SFO
SFO
-

Ref.(a)

1
2
3
4
5
6
7
8

(a) Reference:
1: Ayliffe & Austin (1993)
2: Ayliffe & McMillan-Staff (1994)
3: Ayliffe & Godward (1993)
4: Doble et al. (1996)
5: Simmonds et al. (1996)
6: Ta & Strobush (2012)
7: Ta & Strobush (2015)
8: McGhee (2000)
(b) Soil texture classification not specified
(c) Matrix not specified
(d) Standard conditions
(e) Reduced application rate
(f) Two experiments in Simmonds et al. (1996) averaged (geometric mean) before averaging different soils
(g) Two experiments in Simmonds et al. (1996) averaged (arithmetic mean) before averaging different soils
(h) In water
(i) From parent

Table 63: Summary on aerobic degradation rates of RPA 406341 (Trans-diol) in laboratory soil degradation
studies conducted at 10 °C or reduced soil moisture
Soil origin

Soil type
(USDA)

Label

pH
(CaCl2)

UK
Clay loam(b)
Ph
6.1(c)
Manningtree Sandy loam
Ph
6.1
(a) Reference:
1: Ayliffe & Godward (1993)
2: Simmonds et al. (1996)
(b) Soil texture classification not specified
(c) Matrix not specified
(d) From parent

T
(°C)

Water
content

DegT
50
(d)

10
10

75 % 33 kPa
50 % FC

309
393

DegT
50 (d) χ2 err.
20 °C, (%)
pF2
> 1000 0.370 nc
12.5
> 1000 0.736 nc
18.5
DegT
90
(d)

ff(d)

Kinetic
model

Ref.(a)

PHSMSFO
PSFOMSFO

1
2

Table 64: Summary on aerobic degradation rates of RPA 404766 (Cis-diol) in laboratory soil degradation
studies conducted at 20 - 25 °C - trigger & modelling endpoints
Label

pH
(Ca
Cl2)

T
(°C)

Water
content

Clay loam(b)
Loamy sand(b)
Loamy sand(b)
Clay

Ph
Ph
Ph
T

6.2(c)
6.8(c)
6.3(c)
5.7

22
22
22
25

75 % 33 kPa
75 % 33 kPa
75 % 33 kPa
75 % 33 kPa

Sandy loam

Ph

6.1

25

50 % FC

Soil origin

Soil type
(USDA)

UK
Speyer 2.2
UK
US
Manningtree

DegT
50
(d)

DegT
90
(d)

ff

22.7
155
42.0
213
95.0(d)
98.2(e)

75.5
516
141
707
315
326

0.628
0.365
0.448
0.418
0.354
0.393

(i)

DegT
50 (d) χ2 err.
20 °C, (%)
pF2
24.5
19.1
172
9.5
50.8
26.2
175
22.6
133
12.4
137
6.2

Kinetic
model

Ref.(a)

PSFOMSFO
PHSMSFO
PHSMSFO
PSFOMSFO
PHSMSFO
PHSMSFO

1
2
3
4
5
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California
New Jersey
Wisconsin
Li 10
Baylham
Royston
Ongar

8.1(h)
6.8(h)
6.0(h)
6.3
4.5
7.2
6.9

Sand
T
Loam
Ph & T
Sandy loam
T
Loamy sand Ph & T
Sandy loam
Ph
Silty clay loam
Ph
Clay loam
Ph

20 50 % MHWC
20 50 % MHWC
20 50 % MHWC
20 50 % MWHC
20
pF2.5 - 2
20
pF2.5 - 2
20
pF2.5 - 2
Maximum (n = 12)
Geometric mean (n = 12)(f)
Arithmetic mean (n = 12)(g)
pH-dependency: y/n

170
139
148
93.5
30.9
20.8
56.1
213
n

566
461
493
311
103
69.0
187
707
-

0.305
0.181
0.214
0.243
na
na
na
0.353
-

146
124
127
79.5
30.9
20.8
56.1
75.3
-

9.9
4.2
4.8
4.5
7.2
15.8
9.1
-

PSFOMSFO
PDFOPMSFO
PDFOPMSFO
PDFOPMSFO
SFO
SFO
SFO
SFO
SFO

6

7
8

(a) Reference:
1: Ayliffe & Austin (1993)
2: Ayliffe & McMillan-Staff (1994)
3: Ayliffe & Godward (1993)
4: Doble et al. (1996)
5: Simmonds et al. (1996)
6: Ta & Strobush (2012)
7: Ta & Strobush (2015)
8: Crowe (2002)
(b) Soil texture classification not specified
(c) Matrix not specified
(d) Standard conditions
(e) Reduced application rate
(f) Two experiments in Simmonds et al. (1996) averaged (geometric mean)
(g) Two experiments in Simmonds et al. (1996) averaged (arithmetic mean)
(h) In water
(i) From parent

Table 65: Summary on aerobic degradation rates of RPA 404766 (Cis-diol) in laboratory studies conducted at
10 °C or reduced soil moisture
Soil origin

Soil type
(USDA)

Label

pH
(Ca
Cl2)
6.1(c)
6.1

UK
Clay loam(b)
Ph
Manningtree Sandy loam
Ph
(a) Reference:
1: Ayliffe & Godward (1993)
2: Simmonds et al. (1996)
(b) Soil texture classification not specified
(c) Matrix not specified
(d) From parent

T
(°C)
10
25

DegT
50
(d)
75 % 33 kPa 140
20 % FC
296
Water
content

DegT
DegT
χ2 err.
Kinetic
ff(d)
50 (d)
90
(%)
model
(d)
20 °C, pF2
464 0.405
nc
21.2
PHSMSFO
983 0.209
nc
7.0
PDFOPMSFO

Ref.(a)
1
2

Under anaerobic conditions triticonazole is considered to be stable.
In comparison to dark conditions, the rate of degradation of triticonazole under conditions of photolysis on
soil surface is relatively fast (DissT50 of 65.3 days under environmental conditions, 50 °N). However, as
triticonazole is intended to be used as a seed treatment the impact of soil photolysis is negligible.
The dissipation/degradation of triticonazole under realistic outdoor conditions has been assessed in eight
field dissipation trials spread all over Europe (IT, DE, UK, FR, ES) (Wicks, 1996; Duncan et al., 2003;
following US-EPA guidelines). Triticonazole was incorporated into bare soils at a nominal application rate
of 240 g/ha immediately before planting of winter cereals (in one field trial triticonazole was actually applied
as a seed treatment). Notice that all these field trials are clearly overdosed in view of an intended application
rate of 12.5 g ai/ha only. In principal, cropping in field trials is not in line with EFSA guidance on DegT50
(EFSA, 2014)1 recommending the soil to be kept free from vegetation in order to exclude any possible
uptake by plants. However, as the intended use is indeed seed treatment in winter & spring cereals, the RMS
AT considers the DegT50 values obtained in these field trials at least sufficiently robust for the intended use.
Notice that plant uptake has to be switched off in exposure models in order to avoid double counting of plant
uptake. Using DegT50 values obtained in these field trials for uses other than winter & spring cereals or at
significantly deviating crop stages in winter & spring cereals will be subject to some uncertainties.

1

EFSA (2014) EFSA Guidance Document for evaluating laboratory and field dissipation studies to obtain DegT50 values of active
substances of plant protection products and transformation products of these active substances in soil. EFSA Journal 2014;12(5):3662
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Table 66: Summary on non-normalized field dissipation rates for triticonazole - trigger endpoints
Field trial
Bologna (IT)
Goch (DE)
Manningtree (UK) - Spray
Manningtree (UK) - Seed treat.
Mereville (FR)
Brentwood (UK)
Saint Trivier sur Moignans (FR)
Balaguer (ES)
Goch (DE)

Soil type
pH
DissT50
(USDA)
(CaCl2)
(d)
Loam
8.4(a)
169
Sandy loam
6.6(a)
183
Sandy loam
5.3(a)
55.0
Sandy loam
5.3(a)
223
Silty clay loam
7.8(a)
204
Sandy silt loam
7.3
242
Sandy silt loam
7.1
118
Clay loam
7.4
99.1
Sandy silt loam
6.7
36.1
Maximum (n = 9)
242

DissT90
(d)
563
609
633
741
678
803
392
329
477
803

χ2 err.
(%)
32.5
28.5
13.5
38.2
17.6
27.8
21.1
31.4
8.2
-

Kinetic
model
SFO
SFO
DFOP
SFO
SFO
SFO
SFO
SFO
DFOP
SFO

Reference

Wicks (1996)

Duncan et al. (2003)

(a) Measured in water

Table 67: Summary on time-step normalized field degradation rates for triticonazole - modelling endpoints
Soil type
(USDA)

Field trial
Bologna (IT)
Goch (DE)
Manningtree (UK) - Spray
Manningtree (UK) - Seed treat.
Mereville (FR)
Brentwood (UK)
Saint Trivier sur Moignans (FR)
Balaguer (ES)
Goch (DE)

pH
(CaCl2)

Loam
8.4(a)
Sandy loam
6.6(a)
Sandy loam
5.3(a)
Sandy loam
5.3(a)
Silty clay loam 7.8(a)
Sandy silt loam
7.3
Silty silt loam
7.1
Clay loam
7.4
Sandy silt loam
6.7
Geometric mean (n = 8)(c)
pH-dependency: y/n

DegT50
(d)

DegT90
(d)

78.9
66.9
15.4
90.4
35.7
101
51.2
15.2
12.2
-

262
222
281
300
441
337
170
245
208
-

Modelling
DegT50
(d)
SFO
78.9
SFO
66.9
DFOP
84.6(b)
SFO
90.4
HS
133(b)
SFO
101
SFO
51.2
HS
73.8(b)
DFOP
62.7(b)
SFO
78.7
n(d)

χ2 err. Kinetic
(%) model
20.7
28.7
13.0
33.2
13.5
30.3
16.9
28.5
9.4
-

Ref.

Wicks (1996)

Duncan et al.
(2003)

(a) Measured in water
(b) Pseudo-SFO DegT50 based on DFOP or HS overall DegT90 divided by 3.32 (as residues at study end are clearly below 10 % of initial dose)
(c) Different experiments from Manningtree field site (spray and seed treatment) averaged (geometric mean) before averaging results from different
field sites
(d) Refer to text below

The dissipation/degradation of the metabolite RPA 406341 (Trans-diol) under realistic outdoor conditions
has been assessed in four field dissipation trials spread all over Europe (DE, BE, FR and ES) (Richter,
2009) following US-EPA guidelines. RPA 406341 (Trans-diol) was sprayed on bare soils at a nominal
application rate of 100 g/ha followed by irrigation to satisfy requirements given in EFSA (2014). Obtained
dissipation/degradation rates are given in the tables below. It is noted that application of RPA 306341
(Trans-diol) in these field trials was in late August/early September. This application date may not
necessarily be considered representative for the intended use in winter cereals. However, as the peak
occurrence of metabolite RPA 406431 (Trans-diol) under real field situation is roughly around late summer /
early autumn in case of application in spring cereals and somewhere in spring in case of application in winter
cereals dissipation rates obtained in this study are considered sufficiently robust for trigger endpoints as well
as PEC soil calculation.
Table 68: Summary on non-normalized field dissipation rates of RPA 406341 (Trans-diol)
Field trial
Goch-Nierswalde (DE)
Rummen (BE)
Meauzac (FR)
Alberic/Valencia (ES)

Soil type(a) pH(a)
(USDA) (CaCl2)
Silt loam
4.7
Silt loam
5.1
Loam
5.4
Clay
7.6

DissT50
(d)
58.2
78.9
123
25.5

DissT90
(d)
193
262
407
84.7

χ2 error
(%)
13.8
20.7
16.3
28.8

Kinetic
model
SFO
SFO
SFO
SFO

Reference

Richter (2009)

(a) Top soil
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Table 69: Summary on time-step normalized (20 °C and pF 2) field degradation rates of RPA 406431 (Transdiol) - modelling endpoints
Soil type(a) pH(a)
(USDA) (CaCl2)
Goch-Nierswalde (DE)
Silt loam
4.7
Rummen (BE)
Silt loam
5.1
Meauzac (FR)
Loam
5.4
Alberic/Valencia (ES)
Clay
7.6
Geometric mean (n = 4)
pH-dependency: y/n
Field trial

DegT50
(d)
34.8
32.7
55.8
42.6
40.6
n

DegT90
(d)
116
109
186
142
135
-

χ2 error
(%)
10.9
23.5
12.8
18.4
-

Kinetic
model
SFO
SFO
SFO
SFO
SFO
-

Reference

Richter (2009)

(a) Top soil

For triticonazole, a field accumulation study (Davis, 2004) following SETAC guidelines conducted in DE
and UK at an elevated application rate of 112.5 g ai/ha (sprayed) revealed that after correction for the
application rate the plateau concentration for triticonazole was in the range of 0.001 mg/kg with peak
concentrations ranging from 0.0017 to 0.0043 mg/kg. Concentrations of the major soil metabolite RPA
406341 (Trans-diol) were below LOQ (0.002 mg/kg) except for five sampling points in DE (0.002 – 0.004
mg/kg, uncorrected).
For further details on studies mentioned in chapter 11.1.4.3 please refer to Appendix I.

11.1.4.4 Aqueous photochemical degradation
Under conditions of direct aqueous photochemical degradation (Corgier & Robin, 1995; Singh, 2007; the
first a legacy study broadly following OECD guideline 316, the latter OECD 316) conducted in sterile buffer
solutions at pH 5 triticonazole (phenyl and triazole label) is converted into its Z-isomer RPA 406203
(maximum 42.3 % AR after 3 days, without sensitizer). The photolytic conversion from triticonazole (Eisomer) to RPA 406203 (Z-isomer) is considered to be reversible since equilibrium with the parent
compound triticonazole was established within 1 to 2 days. No other metabolites were observed > 5 % AR.
Under laboratory conditions the DT50 values for the dissipation of triticonazole obtained in two independent
studies were 7.4 and 32.7 days, respectively, once equilibrium has been reached. The DT50 value for the
dissipation of RPA 406203 (Z-isomer) was 27.6 days.
For further details on studies mentioned in chapter 11.1.4.4 please refer to Appendix I.

11.2 Environmental transformation of metals or inorganic metals compounds
Not applicable

11.2.1

Summary of data/information on environmental transformation

Not applicable

11.3 Environmental fate and other relevant information
Soil adsorption of triticonazole, RPA 406341 (Trans-diol) and RPA 404766 (Cis-diol) in soil has been
assessed in OECD guideline 106 batch studies (Vasques, 2015a; Vasques, 2015b; Simmonds, 2017a;
O'Brian, 2017; Kingman, 2017) and is summarised in the tables below. The RMS AT notes that the dossier
on triticonazole accounts for several studies on sorption of triticonazole and the metabolites which may not
be considered fully reliable owing to missing pre-equilibration phases in these experiments. However, as
results obtained in studies without pre-equilibration phase are close to results with adequate pre-equilibration
phase, results from these studies are considered equally reliable. It is noted that these studies have been
repeated some few years later using the same soils (albeit different batches). Unfortunately, there is no
guidance on when to consider a soil being 'identical' to another soil. On overall, the soils are considered
fairly similar with respect to soil properties. However, in some cases there are quite some differences with
respect to soil pH or organic matter as well as with respect to the sorption results obtained.
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Table 70: Summary on soil adsorption of triticonazole
Soil name
Wildacker
LUFA 2.3
LUFA 2.1
Li 10
La Gironda
Wildacker
LUFA 2.3
LUFA 2.1
Li 10
La Gironda

Soil type
OC
pH
Kd
(USDA)
(%) (CaCl2) (L/kg)
Silt loam
1.85
5.7
na
Sandy loam
0.99
6.7
na
Sand
0.60
5.6
na
Loamy sand
0.95
6.2
na
Sandy clay loam 1.22
7.4
na
Silt loam
2.01
5.8
na
Sandy loam
0.66
5.3
na
Sand
0.72
5.6
na
Loamy sand
0.89
6.1
na
Silty clay loam
1.92
7.1
na
Arithmetic mean (n = 10)
Geometric mean (n = 10)
Minimum(b)
Maximum(c)
pH-dependency: y/n
y(a)

Koc
(L/kg)
na
na
na
na
na
na
na
na
na
na
-

Kf
(L/kg)
11.8
3.67
5.23
4.79
3.97
13.4
4.52
5.60
5.11
5.56
5.78
-

Kfoc
(L/kg)
636
370
871
504
325
665
685
778
574
290
537
307
823

1/n
Reference
(-)
0.92
0.89
0.93
Vasques (2015a)
0.91
0.94
0.893
0.898
0.889 Simmonds (2017a)
0.888
0.848
0.90
-

(a) Refer to text below
(b) Geometric mean of the two similar La Gironda soils (both sandy clay loam soils, pH 7.1 - 7.4).
(c) Geometric mean of the two similar LUFA 2.1 soils (both sand soils, pH 5.6)

Table 71: Summary on soil adsorption of RPA 406341 (Trans-diol)
Soil name
Wildacker
LUFA 2.3
LUFA 2.1
Li 10
La Gironda
Wildacker
LUFA 2.3
LUFA 2.1
Li 10
La Gironda(a)

Soil type
OC
pH
Kd
(USDA)
(%) (CaCl2) (L/kg)
Clay silt
1.97
5.8
na
Loamy sand
0.7
7.1
na
Sand
0.6
6.0
na
Silty sand
0.6
5.5
na
Sandy clay loam
1.3
7.7
na
Silt loam
2.01
5.8
na
Sandy loam
0.66
5.3
na
Sand
0.72
5.6
na
Loamy sand
0.89
6.1
na
Silty clay loam
1.92
7.1
na
Arithmetic mean (all soil, n = 10)
Geometric mean (all soil, n = 10)
pH-dependency: y/n
n

Koc
(L/kg)
na
na
na
na
na
na
na
na
na
na
-

Kf
(L/kg)
2.59
0.80
0.68
1.94
1.38
3.72
1.02
1.35
1.31
1.57
1.45

Kfoc
(L/kg)
132
114
114
324
106
185
154
188
148
81.6
144

1/n
(-)
0.95
0.96
0.98
1.00
0.94
0.919
0.945
0.937
0.932
0.839
0.94
-

Reference

Vasques (2015b)

Kingman (2017)

(a) Sorption coefficients have been reassessed by the RMS AT excluding NER in the calculation (refer to Kingman, 2017)

Table 72: Summary on soil adsorption of RPA 404766 (Cis-diol)
Soil name
Wildacker
LUFA 2.3
LUFA 2.1
Li 10
La Gironda
Wildacker(a)
LUFA 2.3
LUFA 2.1
Li 10
La Gironda(a)

Soil type
OC
pH
Kd
(USDA)
(%) (CaCl2) (L/kg)
Clay silt
1.97
5.8
na
Loamy sand
0.7
7.1
na
Sand
0.6
6.0
na
Silty sand
0.6
5.5
na
Sandy clay loam
1.3
7.7
na
Silt loam
2.01
5.8
na
Sandy loam
0.66
5.3
na
Sand
0.72
5.6
na
Loamy sand
0.89
6.1
na
Silty clay loam
1.92
7.1
na
Arithmetic mean (all soil, n = 10)
Geometric mean (all soil, n = 10)
pH-dependency: y/n
n

Koc
(L/kg)
na
na
na
na
na
na
na
na
na
na
-

Kf
(L/kg)
0.68
0.83
0.28
0.34
3.17
1.71
0.48
0.68
0.67
1.03
0.76

Kfoc
(L/kg)
161
49.0
46.1
139
52.6
85.3
72.6
94.0
74.8
53.6
75.7

1/n
(-)
0.95
0.90
0.97
0.98
0.99
0.889
0.920
0.946
0.922
0.868
0.93
-

Reference

Vasques (2015b)

O'Brien (2017)

(a) Sorption coefficients have been reassessed by the RMS AT excluding NER in the calculation (refer to O'Brian, 2017)

Results of a non-aged and aged column study (John et al., 1993) following US-EPA guidelines show that
the mobility of triticonazole was dependent on the soil type, having a medium to low mobility in all but a
sand soil where up to 71 % AR (non-aged experiment) was found in the leachate. In the experiment on aged
residues (with still 95 % of triticonazole present after 30 days) amounts of triticonazole in the leachate of the
sand soil have been reduced to 27.1 % AR indicating that triticonazole is prone to aged sorption in soil. This
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is also evident from the OECD guideline 106 batch experiments with sorption coefficients consistently
increasing with the number of desorption cycles. In view of the RMS AT aged sorption of triticonazole in
soil is also most probably responsible for the bi-phasic decline behaviour observed in many laboratory
degradation experiments.
Two lysimeter studies (Schnoeder, 2003; Schnoeder, 2004) following BBA guidelines have been conducted
on a silty sand (1.32 % OC) with either [phenyl-U-14C] or [triazole-3(5)-14C] labelled triticonazole.
Triticonazole was applied as a seed treatment in winter cereals with an intended application rate of 12.5 g
ai/ha. Application took place in the first year only or in the first and second year with study durations of two
years in case of the phenyl label and three years in case of the triazole label. Annual amounts of leachates
collected were in the range from 295 - 590 L/m2. Neither triticonazole nor RPA 406341 (Trans-diol) or RPA
404766 (Cis-diol) have been detected in the leachate samples (LOD = 0.008 - 0.01 µg/L). Unknown
radioactivity did not exceed annual mean concentrations of 0.026 µg/L a.i. equivalents for the phenyl label.
In case of the triazole label unidentified radioactivity at annual mean concentrations of 0.180 µg/L a.i.
equivalents has been detected. The vast majority (0.150 µg/L mean annual concentration) was very polar
material considered not to exceed 0.1 µg/L on individual basis. However, as the peak concentration was
observed in the last year, the study does not allow concluding on residues in the leachates in subsequent
years.
For further details on studies mentioned in chapter 11.3 please refer to Appendix I.

11.4 Bioaccumulation
Table 73: Summary of relevant information on bioaccumulation (see Annex I for further
details)
Method

Results

Remarks

Reference
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Method
Fish bioaccumulation test with
[14C]-Triticonazole
US EPA guideline 165-4
Check of validity critera
according the current valid tes
guideline OECD 305 (2012):
- The water temperature
variation is less than ± 2 °C,
because large deviations can
affect biological parameters
relevant for uptake and
depuration as well as cause
stress to animals. In the current
study the temperature was 20.4
– 23.0°C. Fulfilled.
- The concentration of
dissolved oxygen did not fall
below 60% saturation. In the
current study the oxygen
concentration was 64 – 96%.
Fulfilled.
- The concentration of the
substance in the chambers is
maintained within ± 20% of the
mean of the measured values
during the uptake phase. In the
current study the concentration
ranged between 85 % and
100.7% of the nominal
concentration. Fulfilled.
- The concentration of the test
substance was below its limit of
solubility in water. Fulfilled.
- The mortality or other adverse
effects/disease in both control
and treated fish is less than 10%
at the end of the test; where the
test is extended over several
weeks or months, death or other
adverse effects in both sets of
fish should be less than 5% per
month and not exceed 30% in
all. Significant differences in
average growth between the test
and the control groups of
sampled fish could be an
indication of a toxic effect of
the test chemical. In the current
study mortality was 2.5% and
0.7% in the treatment and the
control, respectively. Fulfilled.
In addition, the following
points deviated from the test
guidelines or were not
reported in detail:
- According to OECD 305,

Results
BCFK whole fish= 72.55
BCFK inedible = 114.86
BCFK edible = 9.2
Elimination half-life
< 1 day The steady
state concentration
was not reported
BCFwhole fish: 28 –
94 (calculated
directly from
concentrations of ai
in water and fish
tissue for all days)

Remarks
Test species:
Lepomis macrochirus
(Bluegill sunfish)
Test substance:
14
C-Triticonazole

Reference
Chapleo, S., Keirs, D.C.,
Briggs, C.R., 1996a
Report No. 13148
Reference No. C017724
GLP

Conclusion of the RMS: The
results of the study indicate
some uncertainties as the
bioconcentration factor seems
to first decrease and than
increase again. Furthermore
some information is missing in
the study report (lipid content
of fish, TOC, testing of a
second concentration).
However, even if the validity
of the study is questionable,
the results have been used to
be able to do a risk
assessment.
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Method
uneaten food and faeces should
be siphoned daily from the test
chambers shortly after feeding
(30 minutes to one hour). In the
current test any excess food was
removed after 30 min. In nine
occasions, excess food was
removed at other intervals after
feeding but always within a
relatively short period (≤ 6 h).
- According to OECD 305, for
polar substances the test should
be run with two or more
concentrations. If only one
concentration is tested,
justification for the use of one
concentration should be given
In the current study only one
concentration was tested
without any justification.
- According to OECD 305,
during the test, TOC should be
measured in all test and control
vessels. In the current study
TOC was not measured.
- According to OECD 305, the
pH value should be within the
range of 6.0 to 8.5 at test start,
but during a given test it should
be within a range of ± 0.5 pH
units. In the current study the
pH was in a range of 7.2-8.2.
- According to OECD 305, the
lipid content should be
determined on the same
biological material as is used to
determine the concentration of
the test substance at least at the
start and end of the uptake
phase and at the end of the
depuration phase. In the current
study the lipid content was not
estimated.

11.4.1

Results

Remarks

Reference

Estimated bioaccumulation

The log Kow of Triticonazole is 3.3.

11.4.2

Measured partition coefficient and bioaccumulation test data

The bioaccumulation of [14C]-Triticonazole (purity > 97%) in bluegill sunfish (Lepomis machrochirus) was
investigated in a flow-through system at nominal exposure concentrations of 89 µg/L (Chapleo et al., 1996a).
Following pre-equilibration of the test system for 3 days, fish were exposed to triticonazole for 28 days
followed by a 14 days depuration period. The test was conducted in two aerated 60 L glass tanks with 161
fish receiving triticonazole stock solution and charcoal-filtered dechlorinated tap water (300 L/day) and 149
control fish receiving dilution water alone. The fish were fed daily during the study. The results of the study
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indicate some uncertainties as the bioconcentration factor seems to first decrease and than increase again.
Furthermore some information is missing in the study report (lipid content of fish, TOC, testing of a second
concentration)
However, based on this study a BCF value (whole fish) of 72.55 determined, which indicates a low potential
to bioaccumulate in the aquatic food chain. (According to CLP Criteria a BCF in fish of ≥ 500 is indicative
of the potential to bioconcentrate for classification purposes).
Depuration was very rapid with a calculated elimination half-life of < 1 day.
Furthermor the log Kow for triticonazole was estimated to be 3.3 which is lower than the CLP-criteria of log
Kow ≥ 4.
The major residues were
Code
number
(Synonyms)

Chemical name
and
molecular
formula

Mol
weight
(g/mol
)

Occurrence
(% AR)
N

RPA 406341 (1RS,2E,3SR)-2-(4Trans-diol chlorobenzylidene)
-5,5-dimethyl-1(1H-1,2,4-triazol(M595F002,
333.8
1-ylmethyl)-1,3AE 0540093,
cyclopentanediol
Reg. No.
5059144)
C17H20ClN3O2

Aerobic soil: 20.2
Anaerobic soil: 1.8
Soil photolysis: 3.5
Aquatic hydrolysis: ni
Aquatic photolysis: ni
Aerobic surface water: 1.8
Water/sediment: ni

(1RS,2E,3RS)-2-(4RPA 404766
chlorobenzylidene)
Cis-diol
-5,5-dimethyl-1(1H-1,2,4-triazol(M595F001,
333.8
1-ylmethyl)-1,3AE 0591653,
cyclopentanediol
Reg. No.
5079285)
C17H20ClN3O2

Aerobic soil: 13.9(a)
Anaerobic soil: 2.0
Soil photolysis: 3.3
Aquatic hydrolysis: ni
Aquatic photolysis: ns
Aerobic surface water: 1.3
Water/sediment: ni

(1RS, 5Z)-5-(4chlorobenzylidene)
RPA 406203
Z-isomer
2,2-dimethyl1-(1H-1,2,4(M595F014,
triazolReg. No.
1-ylmethyl)
5079359)
cyclopentanol

Structure

N

N
N

N

HO

N

HO

H3C

H3C

H3C

H3C

OH

OH

Cl

RS-isomer

SR-isomer
N

N
N

N

N

HO

N

HO

H3C

H3C

H3C

H3C

OH

Cl

OH

RR-isomer
Cl

N

Cl

SS-isomer
Cl

N

Aerobic soil: 4.4
Anaerobic soil: Soil photolysis: 11.0
317.8
Aquatic hydrolysis: 2.6
Aquatic photolysis: 42.3(b
Aerobic surface water: 4.2(c)
Water/sediment: ni

Cl

N
N

N

HO

N

HO

H3C

H3C

H3C

H3C

R-isomer

S-isomer

C17H20ClN3O
RPA
407922
(M595F013
, Reg. No.
5079288)

2-chloro-5-{(E)[(2RS)-2hydroxy-3,3dimethyl-2-(1H1,2,4-triazol-1ylmethyl)cyclope
ntylidene]methyl}
phenol

333.8

Unlikely to occur at
significant (> 5 % AR)
amounts in environmental
compartments

N
N

N
N

N

HO

N

HO
OH

H3C
H3C

OH

H3C
H3C

Cl

R-isomer

Cl

S-isomer

C17H20ClN3O2
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(RS)-(E)-5-(4-CHLOROBENZYLIDENE)-2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1YLMETHYL)CYCLOPENTANOL
The bioaccumulation potential of the major metabolites in water and sediment (RPA 404766, RPA 406341,
RPA 407922 and RPA 406302) is also assumed to be low, due to log KOW values clearly lower than 4. Thus,
it can be concluded that the risk of bioaccumulation of the major metabolites in the aquatic ecosystem is not
likely.
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11.5 Acute aquatic hazard
All studies were conducted with technical material of high purity (> 90%). Therefore any concentration deviations due to impurities are
considered negligible even if the endpoint is not based on the active substance.
Table 74: Summary of relevant information on acute aquatic toxicity (see Annex I for further details)
Method

Test organism

Test
condition

Exp.
time

Test conc.

96 hr

0 (control and
solvent control),
10 mg/L
nominal
Because of the
limited solubility
of triticonazole
the highest test
concentrations
did not exceed
10 mg/l.

OECD 203 (1984),
Acute toxicity of RPA
400727(Triticonazole)
purity : 99.5%
The mean RPA
400727 concentration
over the study period
was between 92 and
99% of the nominal
test concentration
The validity criteria of
the study were met
In addition, the
following points
deviated from the test
guideline or were not
reported in detail:
- The total hardness in
the test is 350 mg/L as
CaCO3 and therefore
exceeding the
recommended range of
10 to 250 mg/L in the
guideline.
- Because of the

Oncorhynchus mykiss
Rainbow trout

Semi-static

Endpoint

Mortality

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

10

> 10

Reference

Douglas, M.T., 1990a
Study No. R013008
GLP
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Method

Test organism

Test
condition

Exp.
time

Test conc.

96 hr

0 (control and
solvent control),
0.48, 0.80, 1.4,
2.3, 3.6 mg/L
Mean measured

limited solubility of
triticonazole the
highest test
concentrations did not
exceed 10 mg ai/l.
E.P.A./FIFRA
Guideline 72-1 (1985)
Acute toxicity of;
purity: 97.2%
Measured
concentrations were
88-108% of the
nominal
concentrations.
However, in the study
report the results were
based on mean
measured
concentrations
The validity criteria of
the study were met

Oncorhynchus mykiss
Rainbow trout

Flowthrough

Endpoint

Mortality

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

1.4

> 3.6

Reference

Odin-Feurtet, M., 1998a
Study No. C017670
GLP

In addition, the
following points
deviated from the test
guidelines or were not
reported in detail:
- According to OPPTS
850.1075 (1996) the
fish should not be fed
for 48 hours before test
initiation. The report
states that the fish
were not fed for at
least 24 hours before
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Method

Test organism

Test
condition

test initiation.
- According to OPPTS
850.1075 (1996) the
temperature should be
tested hourly in at least
one replicate
throughout the test.
The measurements in
all replicates were
conducted at the start
and every 24 hours
throughout the
exposure period.
- According to OPPTS
850.1075 (1996) the
test substance should
be measured in each
replicate at 0, 48, and
96 h but chemical
analysis was only
conducted at test
initiation and 24 hours
after test termination.
However the
concentrations
remained at 93 to
108% of the nominal
concentrations.
- According to OECD
203 the temperature
range should be 13-17
°C but the temperature
was most of the time
below 13 °C. However
it was constant within
in a range of 2 °C.
E.P.A./FIFRA

Lepomis macrochirus

Flow-

Exp.
time

Test conc.

96 hr

0 (control and

Endpoint

Mortality

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

8.9

> 8.9

Machado, M.W., 1998b
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Method

Test organism

Test
condition

Guideline 72-1 (1985)
Acute toxicity of RPA
400727 (triticonazole)
purity. 97.1%
Measured
concentrations were
89-100% of the
nominal
concentrations.
However, in the study
report the results were
based on mean
measured
concentrations

Bluegill sunfish

through

Exp.
time

Test conc.
solvent control),
1.3, 2.0, 3.2, 5.4,
8.9 mg/L
Mean measured

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference
Study No. R012019
GLP

The validity criteria of
the study were met
In addition, the
following points
deviated from the test
guidelines or were not
reported in detail:
- According to OPPTS
850.1075 (1996) the
temperature should be
tested hourly in one
replicate throughout
the test. The
measurements in all
replicates were
conducted at the start
and every 24 hours
throughout the
exposure period.
The test substance
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Method
should be measured in
each replicate at 0, 48,
and 96 h but chemical
analysis was only
conducted at test
initiation and 24 hours
after test termination.
However the
concentrations
remained at 89 to
100% of the nominal
concentrations.
- According to the
OECD 203 (1992) the
fish should have a total
length of 2±1 cm but
the fish used were 2.94.6 cm long.
OECD 203; EPA-§ 721; OPPTS 850.1075
Acute Toxicity of
Triticonazole
purity: 90.3%
Measured
concentrations were
98.1-102% of the
initial concentrations.
In the study report the
results were based on
mean measured
concentrations.

Test organism

Oncorhynchus mykiss
Rainbow trout

Test
condition

Static

Exp.
time

Test conc.

96 hr

0, 12.4, 6.25,
2.62, 1.18, 0.58
mg/L
Mean measured

Endpoint

Mortality

Results
NOEC
[mg a.s./L]

2.62

EC50/LC50
[mg a.s./L]

> 12.4

Reference

Jatzek, J., 2006a
Study No. BASF DocID
2006/1015993
GLP

The validity criteria of
the study were met
In addition, the
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Method

Test organism

Test
condition

Exp.
time

Test conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

following points
deviated from the test
guidelines or were not
reported in detail:
- According to OPPTS
850.1075 (1996) the
fish should not be fed
for 48 hours before test
initiation. The report
states that the fish
were not fed for at
least 24 hours before
test initiation.
- According to OPPTS
850.1075 (1996) the
temperature should be
tested hourly in at least
one replicate
throughout the test. It
was tested within 1
hour after start of
exposure and after 24,
48, 72 and 96 hours.
- According to the
OECD 203 (1992) the
fish should have a total
length of 5±1 cm but
the fish used were 5.78.3 cm long. The
temperature range
should be 13-17 °C but
the temperature was
most of the time below
13 °C. However it was
constant within in a
range of 2 °C.

128

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO); (RS)-(E)-5-(4-CHLOROBENZYLIDENE)2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1-YLMETHYL)CYCLOPENTANOL
Method

Test organism

Test
condition

Exp.
time

Test conc.

96 hr

0, 10.1, 5.10,
2.23, 1.01, 0.52
mg/L mean
measured

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

In the study report it is
stated that one test
vessel/concentration
was used. However the
result-tables show two
replicates per test
concentration. It is
assumed that the
statement of 1 test
vessel/concentration is
a typo.
OECD 203; EPA-§ 721; OPPTS 850.1075
Acute toxicity of
Triticonazole
Purity: 90.3%
Measured
concentrations were
95.2-108% of the
initial concentrations.
In the study report the
results were based on
mean measured
concentrations.

Oncorhynchus mykiss
Rainbow trout

Static

Mortality

10.1

> 10.1

Jatzek, J., 2006b
Study No. BASF DocID
2006/1018146
GLP

The validity criteria of
the study were met
In addition, the
following points
deviated from the test
guidelines or were not
reported in detail:
- According to OPPTS
850.1075 (1996) the
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Method
fish should not be fed
for 48 hours before test
initiation. The report
states that the fish
were not fed for at
least 24 hours before
test initiation.
- According to OPPTS
850.1075 (1996) the
temperature should be
tested hourly in at least
one replicate
throughout the test. It
was tested within 1
hour after start of
exposure and after 24,
48, 72 and 96 hours.
- According to the
OECD 203 (1992) the
fish should have a total
length of 2±1 cm but
the fish used were 4.25.1 cm long.
FIFRA Guideline 72-3
Acute toxicity of
triticonazole
Purity: 90.52%
Measured
concentrations were
92-97% of the nominal
concentrations. In the
study report the results
were based on mean
measured
concentrations

Test organism

Test
condition

Exp.
time

Test conc.

Cyprinodon
variegatus
Sheepshead minnow

Flowthrough

96 hr

0, 1.2, 2.0, 3.4,
5.7, 9.1 mg/L
Mean measured

Endpoint

Mortality

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

5.7

> 9.1

Reference

Sousa, V.J., 1998a
Study No. R000095
GLP
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Method

Test organism

Test
condition

Exp.
time

Test conc.

96 hr

0, 1.1, 2.2, 4.4,
9.1 and 18 mg/L
Mean measured

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

The validity criteria of
the study were met
In addition, the
following points
deviated from the test
guidelines or were not
reported in detail:
- According to OPPTS
850.1075 (1996) the
test substance should
be measured in each
replicate at 0, 48, and
96 h but chemical
analysis was only
conducted at test
initiation and 24 hours
after test termination.
However the
concentrations
remained at 92 to 97%
of the nominal
concentrations.
OECD 203; EPA-§ 721; OPPTS 850.1075
Acute toxicity to
triticonazole
Purity : 91.3%
Measured
concentrations were
93-103% of the
nominal
concentrations. In the
study report the results
were based on mean
measured

Cyprinus carpio
Common carp

Static

Mortality

9.1

> 18

Salinas, E., 2014a
Study No. BASF DocID
2014/1095638
GLP
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Method

Test organism

Test
condition

Exp.
time

Test conc.

48 hr

0 (control and
solvent control),
1.0, 1.8, 3.2, 5.6
and 10 mg ai/L
Nominal
At higher
concentrations
than 10 mg/L a
precipitate
formed
immediately
upon adding the
solvent stock
solutions to
water.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

concentrations
The validity criteria of
the study were met
In addition, the
following points
deviated from the test
guidelines or were not
reported in detail:
- According to the
OECD 203 (1992) the
fish should have a total
length of 3±1 cm but
the fish used were 3.74.5 cm of length.
OECD guideline 202
(1984)
Acute toxicity of
triticonazole
Purity : 99.5%
The mean measured
concentrations are in a
range of 92 and 106%
of nominal test
concentrations.
The validity criteria of
the study were met
In addition, the
following points
deviated from the test
guidelines or were not
reported in detail:
- OECD 202

Daphnia manga
Water flea

Static

Immobilisation

1.8

7.85

Douglas, M.T., Halls, R.W.S.,
Macdonald, I.A., 1990b
Study No. R013007
GLP
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Method
recommends testing of
at least 20 daphnids
per test group divided
into four groups of five
animals. In the study,
20 daphnids in divided
in two groups of ten
animals were tested.
- OECD 202
recommends testing
with a reference
substance every month
and at least twice a
year. No information
about reference testing
is given in the study
report.
- OECD 202
recommends a hardnes
of the dilution water
between 140 and 250
mg/L as CaCO3. The
hardness of the water
in the test was a
pprox. 350 mg/L as
CaCO3.
FIFRA Guideline 72-3
Acute toxicity of
triticonazole
purity : 90.52%
The analytical data
indicated that the mean
measured triticonazole
concentrations were
between 93 and 98 %
and between 95 and

Test organism

America mysis bahia
Mysid shrimp*

Test
condition

Flowthrough

Exp.
time

Test conc.

96 hr

Exposure #1:
0 (control and
solvent control),
0.6, 1.0, 1.7, 2.9
and 4.6 mg ai/L
Exposure #2:
0 (control and
solvent control),
1.1, 1.8, 2.9, 4.9
and 7.5 mg ai/L

Endpoint

Mortality

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

1.0

1.9

Reference

Sousa, J.V., 1998d
Study No. B004421
GLP
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Method
110 % of the nominal
test concentrations for
exposure #1 and #2,
respectively. However,
the results are based on
mean measured
concentrations.

Test organism

Test
condition

Exp.
time

Test conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

Mean measured

The validity criteria of
the study were met
In addition, the
following points
deviated from the test
guidelines or were not
reported in detail:
- OCSPP 850.1035
recommends testing of
a series of widelyspaced concentrations
in the range finding
test, e.g. 1, 10, 100
mg/L. The range
finding test in this
study was testet with
concentrations
between 0.6 and 5.0
mg/L.
- According to OCSPP
850.1035 dissolved
oxygen in the dilution
water prior to use in a
test should be between
90 and 100%
saturation. Dissolved
oxygen saturation prior
to test was not
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Method
reported. During the
test the saturation was
between 76 and 115 %.
- According to OCSPP
850.1035 light
intensity should range
from 540 to 1080 lux.
The light intensity
during the study
ranged from 240 to
1100 lux.
FIFRA Guideline 72-3
Acute toxicity of
triticonazole
Purity: 90.52%
The analytical data
indicated that the mean
measured triticonazole
concentrations were
between 84 and 100 %
of the nominal test
concentrations.
However, the results
are based on mean
measured
concentrations.

Test organism

Crassostrea virginica
Eastern Oyster*

Test
condition

Flowthrough

Exp.
time

Test conc.

96 hr

0 (control and
solvent control),
1.4, 2.2, 3.3, 4.9
and 8.3 mg /L
Mean measured

Endpoint

Shell growth

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

1.4

8.9

Reference

Dionne, E., 1998a
Study No. C019777
GLP

The validity criteria of
the study were met
In addition, the
following points
deviated from the test
guidelines or were not
reported in detail:
- OCSPP 850.1025
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Method

Test organism

Test
condition

Exp.
time

Test conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

recommends testing of
a series of widelyspaced concentrations
in the range finding
test, e.g. 1, 10, 100
mg/L. The range
finding test in this
study was testet with
concentrations
between 1.3 and 20
mg/L.
- According to OCSPP
850.1025 dissolved
oxygen in the dilution
water prior to use in a
test should be between
90 and 100%
saturation. Dissolved
oxygen saturation prior
to test was not
reported. During the
test the saturation was
between 76 and 115 %.
- According to OCSPP
850.1025 the pH
should be between 7.5
and 8.5. The pH in the
study ranged between
7.3 and 7.8.
- According to OCSPP
850.1025 light
intensity should range
from 540 to 1080 lux.
The light intensity was
not reported in this
study.
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Method
OECD 201 (2006),
corrected July 28,
2011
Toxicity of
triticonazole
Purity: 91.3%
The analytical findings
of triticonazole in the
treatment levels found
on day 0 were 96 % to
120 % of nominal
(average 106 %). On
day 3 analytical
findings of 101 % to
109 % of nominal
(average 102 %) were
found. All results are
based on nominal test
concentrations.
The validity criteria of
the study were met
FIFRA Guideline 1222 and 123-2
Toxicity of
triticonazole
Purity : 90.52%
The measured test
concentrations were in
a range of 80 to 110%
of nominal
concentrations.

The validity criteria of
the study were met

Test organism

Pseudokirchneriella
subcapitata
Green alga

Test
condition

Static

Exp.
time

Test conc.

72 hr

0 (control and
solvent control),
10, 3.2, 1.0, 0.32
and 0.1 mg/L
Nominal
Please note, that
the
concentration
was not
corrected for a.s.

Endpoint

Growth rate
Yield

Results
NOEC
[mg a.s./L]

1.0

EC50/LC50
[mg a.s./L]

Reference

> 10
> 10

Seeland-Fremer, A. Wydra, V.,
2014a
Study No. BASF docID
2014/1083347
GLP

0.46 (72 hr)
0.33 (72 hr)

Hoberg, J.R., 1998e
Study No. B004429

0.066 (72 hr)

Skeletonema
costatum
Saltwater diatom*

Static

120 hr

0 (control and
solvent control),
0.031, 0.006,
0.10, 0.23, 0.44
and 0.97 mg/L
Mean measured

Growth rate
Biomass

0.031 (96 hr)
Please note
that while the
OECD 201
does not
mention
Skeletonema
costatum as a
testing
species.
However
OCSPP
850.4500
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Method

In addition, the
following points
deviated from the test
guideline or were not
reported in detail:
- According to OCSPP
850.4500 the test
duration is 96 hours. In
the current study the
test duration was 120
hours.
- According to OCSPP
850.4500 at test
termination the
coefficient of variation
for mean control yield
should be less than
15% and it should be
less than 15% for
average specific
growth rate, which is a
logarithmicallytransformed variable.
No coefficients of
variation were derived
in the study. The RMS
estimated a coefficient
of variation for the
mean control yield of
1.3% and for the
average specific
growth rate of 0.7 after
96 hours by ToxRat®
Version 3.1.0.
- According to OCSPP

Test organism

Test
condition

Exp.
time

Test conc.

Endpoint

Results
NOEC
[mg a.s./L]
recommends
a testing
duration of 96
hours for
Skeletonema
costatum

EC50/LC50
[mg a.s./L]

Reference
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Method

Test organism

Test
condition

Exp.
time

Test conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

850.4500 the minimum
number of replicates
per treatment and
control is four. The
number of replicates in
the current test was
only three.
- According to OECD
201 reference
substances should be
tested at least twice a
year. No information is
given in the study
report about reference
testing.
- According to OECD
201 the number of
control replicates
ideally should be twice
the number of
replicates used for
each test
concentration. In the
current test the number
of treatment replicates
of control replicates is
both three.
nom…nominal, mm…mean measured, im…initially measured
* Marine species
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11.5.1

Acute (short-term) toxicity to fish

Four different fish species (Oncorhynchus mykiss, Lepomis macrochirus, Cyprinodon variegatus, and
Cyprinus carpi) were tested in 7 studies. Triticonazole is of low toxicity to fish, the endpoints range
from LC50 > 3.6 mg/L for Oncorhynchis mykiss to > 18 mg/L for Cyprio carpio. All endpoints are > 1
mg/L and therefore do not meet the trigger for acute hazard classification.

11.5.2

Acute (short-term) toxicity to aquatic invertebrates

Acute toxicity to invertebrates was tested with Daphnia magna and Americamysis bahia. Triticonazole
is of moderate toxicity to invertebrates with an EC50 of 7.85 mg/L for Daphnia magna and a LC50 of 1.9
mg/L for Americamysis bahia. All endpoints are > 1 mg/L and therefore do not meet the trigger for
acute hazard classification.

11.5.3

Acute (short-term) toxicity to algae or other aquatic plants

Two valid studies on algae were available showing low toxicity for for Pseudokirchneriella subcapitata
with an ErC50 of > 10 mg/L and moderate toxicity to Skeletonema costatum with ErC50 of 0.46 mg/L.
The endpoint for Skeletonema costatum is relevant vor acute hazard classification.

11.5.4

Acute (short-term) toxicity to other aquatic organisms

Testing of Crassostrea virginica resulted in an EC50 of 8.9 mg/L.
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11.6 Long-term aquatic hazard
Table 75: Summary of relevant information on chronic aquatic toxicity (see Annex I for further details)
Method
(U.S.) EPA-FIFRA 72-5;
OPPTS 850.1500, Public
draft 1996
Chronic toxicity of
triticonazole
Purity: 93.6%
Values below 80% of the
nominal concentration were
observed on one occasion at
the test item concentration
of 0.012 mg ai/L in the F1generation until
reproduction and on one
occasion during exposure of
the F1-generation pair
groups at the test
concentrations of 0.003 and
0.048 mg ai/L. In the F2generation values below
80% were determined
during the first week of
exposure and on one
additional occasion in the
test groups 0.012 and
0.048 mg ai/L and on two
occasions in the test
concentration of 0.024 mg
ai/L. The lowest value
determined in the
concentration of 0.012 mg
ai/L (= NOEC) was 65% of
the nominal concentration

Test organism

Pimephales promelas
Fathead minnow

Test
condition

Flowthrough

Exp.
time

Test
conc.

FFLC
192 d

0
(control),
0.0029,
0.006,
0.0114,
0.0229
and
0.0462
mg /L
mean
measured

Endpoint

Survival
Growth
Reproduction

Results
NOEC
[mg a.s./L]

0.0462
0.0114
> 0.0462

EC50/LC50
[mg a.s./L]

-

Reference

Zok, S., 2008a
Study No. BASF DocID
2008/1028361
GLP
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

over less than one day at the
start of the F1-generation
and 74% of nominal during
the exposure of the F2generation.
Deviations from the
nominal concentration >
120% of the nominal
concentration (up to 140%)
were observed on 2 - 3
occasions during the
exposure of the F1generation until formation
of pair groups. During
exposure of the pair groups
a concentration of 0.276 mg
ai/L (574% of nominal) was
determined in a sample
relevant for 4 of the 8 pair
groups of the 0.048 mg ai/L
group and 147% of nominal
was determined for the
other 4 replicates at the
same time. It was concluded
that these samples were
contaminated and that the
values were not actually
that high, however, this
assumption could not be
proved by additional
measurements. Since the
concentration of 0.048 mg
ai/L was above the LOEC, a
possible peak exposure
would not change the
interpretation of the overall
results of the study.

142

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO); (RS)-(E)-5-(4-CHLOROBENZYLIDENE)2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1-YLMETHYL)CYCLOPENTANOL
Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

During exposure of the F2generation the measured
concentrations exceeded
120% of the nominal
concentration on one
occasion in the test
concentrations 0.003, 0.006,
0.012 and 0.048 mg ai/L.
The highest measured
concentrations in 0.024 mg
ai/L group were 139% of
nominal during exposure of
the F1-generation and 120%
of nominal during exposure
of the F2-generation.
The mean analytical values
are presented in the
following table. The effect
values were evaluated based
on mean measured test item
concentrations.
The validity criteria of the
study were met
In addition, the following
points deviated from the test
guidelines or were not
reported in detail:
- Reduction of the group
size occurred on day 30 to
15 animals per replicate.
The possibility of a thinning
event is mentioned in
OPPTS 850.1400 – Fish
Early Life Stage Toxicity
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Pimephales promelas
Fathead minnow

Flowthrough

FFLC
270 d

0
(control),
0.007,

Survival
Growth
Reproduction

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

Test, but not in OPPTS
850.1500 and OECD 210.
- Deviations from the
nominal concentration >
120% of the nominal
concentration (up to 140%)
were observed on 2 - 3
occasions during the
exposure of the F1generation until formation
of pair groups. During
exposure of the pair groups
a concentration of 0.276 mg
ai/L (574% of nominal) was
determined in a sample
relevant for 4 of the 8 pair
groups of the 0.048 mg ai/L
group and 147% of nominal
was determined for the
other 4 replicates at the
same time. It was concluded
that these samples were
contaminated and that the
values were not actually
that high, however, this
assumption could not be
proved by additional
measurements. Since the
concentration of 0.048 mg
ai/L was above the LOEC, a
possible peak exposure
would not change the
interpretation of the overall
results of the study.
(U.S.) EPA-FIFRA 72-5;
OPPTS 850.1500; OECD
(2008) Detailed Review

> 0.0937
0.0473
> 0.0937

-

Salinas, E., 2012a
Study No. BASF DocID
2012/1079000
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Method
Paper on Fish Life-cycle
Tests
Chronic toxicity of
triticonazole
Purity: 91.3%
Concentration control
samples were collected at
start of exposure (test day
0), before insertion of
fertilized eggs and then
once weekly to determine
concentrations of the test
substance in the test vessels.
Samples were collected
from one alternating
replicate per test group. On
two occasions (days 12 and
180), samples were
collected from all test group
replicates of the F0
generation to confirm the
uniformity of the
concentration within each
test group. Additional
samples were collected in
those cases when deviation
> 20 % from the nominal
values were obtained to
confirm that the deviations
were transient and that the
concentration had returned
to nominal on the
subsequent days.
The test item concentrations
were analysed using a
HPLC/MS method.
Descriptive statistics; one-

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

0.0125,
0.0238,
0.0473
and
0.0937
mg/L
Time
weighted
mean
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

sided Fisher´s exact test for
survival, one-sided
Wilcoxon-test for number
of eggs/day and fertility and
two-sided Dunnett`s test for
growth data;
Analytical measurements:
The control groups were
free of test substance
contaminations over the
whole exposure period.
During the embryo and
larval-juvenile exposure
phase (until day 60) mean
measured concentrations
were within the range of ±
20% of the nominal
concentrations. Most
individually measured
concentrations during this
exposure phase were within
the range ± 20% of the
time-weighted mean
(TWM) concentrations;
however deviations
occurred on 2 occasions:
In test group 5 (93.7 µg/L)
the measured value in
replicate D on day 26 was
138% of TWM. In test
group 3 (23.8 µg/L) the
measured value in replicate
C on day 47 was 161% of
TWM. These were the
highest measured test
concentrations in test group
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

5 and 3, respectively over
the entire experimental
period of 257 days. The
duration of the high
concentration in this test
groups was not more than
one day.
Both of these deviations
were caused by too low
fluctuation of the rotameter
supplying dilution water to
the mixing vessel.
During the juvenile-adult
exposure phase (from day
60 to 144) mean measured
concentrations of the
exposure period were within
the range of ± 20% of the
nominal concentrations,
with the exception of test
group 1 (6 µg/L). The
measured value in replicate
F on day 82 was 58.8 µg/L,
approx. a factor of 10 over
nominal. This was due to an
incorrect stock solution
flow rate. On day 83 the
concentration dropped to
18.5 µg/L and on day 84
had returned to the
acceptable range (6.8 µg/L)
As this deviation was
extremely high and resulted
in a calculated TWM
concentration which was
not representative of the
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

actual overall exposure
concentration, for this test
group only, deviations were
identified relative to the
nominal concentration.
Nevertheless, the measured
values on days 82-83 were
not excluded from the
calculation of TWM
concentrations. In all test
groups the measure values
in replicate F on day 96
were 23-36% over the
expected nominal
concentrations. These
values are attributable to a
newly prepared stock
solution of test substance.
The flow rate of pumps
delivering stock solution to
the mixing tanks was
adjusted downwards by 2030%. Thereafter all
measured concentrations
were in the required range.
During the reproduction
exposure phase (from day
145 until 257) all measured
concentrations were within
the range ± 20% of the
TWM concentrations.
During F1 generation (test
days 153 to 215) all
measured concentrations
were within the range of ±
20% of the TWM
concentrations. The
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

measured F1 concentrations
were excluded from the
calculation of the TWM
concentrations because the
test solutions originated
from the same stock
solution as the concurrent
F0 generation exposure and
since the exposure time
overlapped with the F0
reproduction groups,
including the F1
concentrations would
overweigh days 153 to 215
in the calculation.
The overall time weighted
mean (TWM) measured
concentrations during the
exposure period were within
the range of ± 20% of the
nominal concentrations.
Over the nearly 9 month
exposure period, most
individually measured
concentrations were within
the range of ± 20% of the
TWM concentrations;
however, isolated deviations
were recorded in all
treatment groups.
According to the US EPA
OPPTS 850.1000 the goal
for limiting variability
within a test group over
time is maintaining the
ration of the highest
concentration to the lowest
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

concentration at 1.5:5 or
less. If variability exceeds
1.5:1 the exception should
be justified. However the
most important criterion is
the avoidance of
overlapping mean test
concentrations between test
groups. The deviations were
transient as confirmed by
the subsequent analyses,
usually on the following
day. At no time did mean
measured test
concentrations overlap
between test levels and in
all cases the deviations were
concentration increases,
consistent with a worst case
scenario exposure.
The validity criteria of the
study were met
In addition, the following
points deviated from the test
guidelines or were not
reported in detail:
- Reduction of the group
size occurred on day F1 5 to
25 animals per replicate.
The possibility of a thinning
event is mentioned in
OPPTS 850.1400 – Fish
Early Life Stage Toxicity
Test, but not in OPPTS
850.1500 and OECD 210.
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Method

Test organism

Test
condition

Results
NOEC
[mg a.s./L]

Exp.
time

Test
conc.

FELS
30 d
posthatch

0
(control
solvent
control),
20, 50,
130, 320
and 790
µg/L
nominal

Survival
Length
Weight

310
0.024
< 0.024

-

Sousa, J.V., 1998b
Study No. B003479
GLP

FELS
30 d
posthatch

0
(control
solvent
control),
1.4, 3.6,
9.0, 22

Survival
Length
Weight

> 0.051
0.021
0.021

-

Sousa, J.V., 1998c
Study No. C044319
GLP

Endpoint

EC50/LC50
[mg a.s./L]

Reference

FIFRA Guideline 72-4
Chronic toxicity of
triticonazole Purity: 90.52%
The mean measured
concentrations of
triticonazole ranged
between 92 and 120 % of
nominal and remained
stable throughout the
exposure period.
The validity criteria of the
study were met
In addition, the following
points deviated from the test
guidelines or were not
reported in detail:
- According to the study
report the test aquaria were
fabricated of glass and
silicone seals. OECD 210
recommends not to using
silicone as seal, s it is
known to have a strong
capacity to absorb lipophilic
substances.
- No details on the holding
of the brood stock were
provided.
FIFRA Guideline 72-4;
OPPTS Draft Guideline
850.1400
Chronic toxicity to
triticonazole
Purity: 90.52%

Pimephales promelas
Fathead minnow

Pimephales promelas
Fathead minnow

Flowthrough

Flowthrough
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Method

Test organism

Test
condition

Exp.
time

The mean measured
concentrations of
triticonazole ranged
between 92 and 120 % of
nominal and remained
stable throughout the
exposure period

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

and 56
µg/L
Nominal

The validity criteria of the
study were met
In addition, the following
points deviated from the test
guidelines or were not
reported in detail:
- According to the study
report the test aquaria were
fabricated of glass and
silicone seals. OECD 210
recommends not to using
silicone as seal, s it is
known to have a strong
capacity to absorb lipophilic
substances.
- No details on the holding
of the brood stock were
provided.
OPPTS Draft Guideline
850.1400
Chronic toxicity of
triticonazole
Purity: 90.3%
The mean measured
concentrations of
triticonazole ranged
between 100 and 110 % of

Cyprinodon variegatus
Sheepshead minnow

Flowthrough
28 d posthatch

FELS
28 d
posthatch

0
(control
solvent
control),
7.5, 15,
30, 60
and 120
µg/L
Nominal

Survival
Length
Weight

> 0.12
> 0.12
> 0.12

-

Cafarella, M.A., 2006a
Study No. BASF Reg. Doc. No.:
2006/7007245
GLP
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

21 d

0
(control
and
solvent
control),
0.19,
0.37,
0.75, 1.5,
and 3
mg/L
Mean
measured

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

nominal and remained
stable throughout the
exposure period.
The validity criteria of the
study were met
In addition, the following
points deviated from the test
guidelines or were not
reported in detail:
- According to the study
report the test aquaria were
fabricated of glass and
silicone seals. OECD 210
recommends not to using
silicone as seal, s it is
known to have a strong
capacity to absorb lipophilic
substances.
- No details on the holding
of the brood stock were
provided.
OPPTS Draft Guideline
850.1300
Chronic toxicity of
triticonazole
Purity: 90.3
The analytical data
indicated that the mean
measured BAS 595 F
(triticonazole)
concentrations were
between 93 and 100% of the
nominal test concentrations
in new solutions and

Daphnia manga
Water flea

Semistatic

Survival
Growth
Reproduction

>3
0.19
>3

>3

Putt, E., 2006a
Study No. BASF Reg. Doc. no
2006/7007209
GLP
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

between 91 and 100% in
aged solutions. However,
the results are based on
mean measured
concentrations.
The validity criteria of the
study were met
In addition, the following
points deviated from the test
guideline or were not
reported in detail:
- OECD 211 recommends
that light intensity should
not exceed 15-20 μE·m-2·s1 measured at the water
surface of the vessel. Light
intensity in the test ranged
from 12 to 14 µE·m-2·s-1.
OPPTS Draft Guideline
850.1300
Chronic toxicity of
triticonazole
Purity: 91.3%
The analytical data
indicated that the mean
measured triticonazole
concentrations were
between 100 and 120 % of
the nominal test
concentrations. The results
are based on mean
measured concentrations.

0
(control),

Daphnia manga
Water flea

Semistatic

21 d

0.11,
0.21,
0.43,
0.88, 1.8
and 3.5
mg/L
Mean
measured

Survival
Reproduction
Length
Weight

> 3.5
0.11
> 3.5
> 3.5

> 3.5

Urann, K., 2012a
Study No. BASF Reg. Doc. No.
2012/7003660
GLP

The validity criteria of the
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

28 d

0
(control
and
solvent
control),
0.025,
0.041,
0.085,
0.16 and

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

study were met
In addition, the following
points deviated from the test
guideline or were not
reported in detail:
- According to OECD 211
the temperature of the test
media should be within the
range 18-22°C. However,
for any one test, the
temperature should not, if
possible, vary by more than
2°C within these limits (e.g.
18-20, 19-21 or 20-22°C) as
daily range. In general the
temperature ranged between
19 and 21°C throughout the
test. However, on days 16
and 20 of the exposure the
minimum/maximum
thermometer recorded a
maximum temperature
reading of 22°C. It is not
possible to discern from the
report if the temperature
varied by more than 2 °C on
these days.
FIFRA Guideline 72-4,
OPPTS Draft Guideline
850.1300
Chronic toxicity of
triticonazole
Purity: 90.3%
The analytical data
indicated that the mean

Mysidopsis bahia
Mysid shrimp *

Flowthrough

Survival
Reproduction
Length
Weight

0.16
0.041
> 0.32
0.16

> 0.32

Putt, E., 2006b
Study No. BASF Reg Doc. No.
2006/7007246
GLP
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Method
measured triticonazole
concentrations were
between 100 and 130% of
the nominal test
concentrations. The results
are based on mean
measured concentrations.

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

0.32
mg/L
Mean
measured

The validity criteria of the
study were met
In addition, the following
points deviated from the test
guideline or were not
reported in detail:
- According to OPPTS
850.1350 draft the
measurement of length
should be conducted with
living organisms. In the
study the length was
measured after termination.
- According to OPPTS
850.1350 draft the
measured concentration of
the test substance should
not vary more than 20
percent among replicate test
chambers of a treatment
concentration. In the study
the mean measured
triticonazole concentrations
were between 100 and
130% of the nominal test
concentrations.
- OPPTS 850.1350 draft
recommends a 14-hour light
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Method
and 10-hour dark
photoperiod with a 15- to 30
min transition period.
During the test 16 hours
light and 8 hours dark were
provided.
- OPPTS 850.1350 draft
body length should be
measured at the first
observation day and on day
28. In the study body length
was only measured at test
termination.
BBA guideline (1995)
Chronic toxicity of
triticonazole
Purity : 965 g ai/kg
At hour 0, recoveries of
48.0 and 77.7% were found.
Part of the test item had
fallen out of the test
solution. The recoveries of
triticonazole decreased to
27.5 – 63.9% on day 7 and
to 27.8 – 46.4% on day 26.
Based on the evaluation the
validity of the long-term
Chironomus riparius
toxicity test is questionable
and its validity/reliability is
considered to be borderline.

Test organism

Chironomus riparius**
Sediment-dwelling midge

Test
condition

Static

Exp.
time

Test
conc.

26 d

0
(control),
6.25,
12.5, 25,
50 µg/L
Nominal
77.7
µg/L
Initial
measured

Endpoint

Emergence

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

0.0777

> 0.0777

Reference

Van der Kolk, J., 1998
Study No. R005755
GLP

Validity and reliability of
the study :
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Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

The raw data of the oxygen
content show that the study
can be considered valid
regarding this parameter
provided that the column
called “Day” presents the
measurement at the end of
the test on day 26.
Regarding the
quantification of the test
substance in pore water and
sediment the Notifier argues
that a water-sediment study
under comparable
conditions is available
determining the partitioning
of the test substance
between water and
sediment. However, upon
consultation with the
environmental fate expert,
the water/sediment studies
were not conducted under
comparable conditions as
for example the sediment to
water ratio was not the
same.
Is triticonazole triggered
into testing with sediment
dwelling organisms?
The endpoint of 0.43 mg
ai/L proposed in the study is
not considered to be the
most sensitive endpoint for
Daphnia long- term toxicity
as the RMS proposes 0.11
mg ai/L as valid endpoint of

158

ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON TRITICONAZOLE (ISO); (RS)-(E)-5-(4-CHLOROBENZYLIDENE)2,2-DIMETHYL-1-(1H-1,2,4-TRIAZOL-1-YLMETHYL)CYCLOPENTANOL
Method

Test organism

Test
condition

Exp.
time

Test
conc.

Endpoint

Results
NOEC
[mg a.s./L]

EC50/LC50
[mg a.s./L]

Reference

the study.
In the data requirements it is
stated that the impact on a
sediment-dwelling organism
shall be assessed, if
accumulation of an active
substance in aquatic
sediment is indicated or
predicted by environmental
fate studies.
The aquatic guidance
recommends as trigger for
sediment dwelling organism
testing a daphnid long-term
toxicity of < 0.1 mg ai/L for
daphnid long-term toxicity
in combination with >10%
of applied radioactivity at or
after day 14 present in the
sediment.
The water/sediment study
shows that triticonazole
partitioned from water to
sediment by more than 50%
after 14 days and more than
70% after 105 days.
Triticonazole therefore
highly accumulates in the
sediment.
The available endpoints for
daphnids of 0.11 mg ai/L
and 0.19 mg ai/L are above
the trigger but only very
marginal. Therefore the
RMS considers a study on
sediment dwelling
organisms necessary.
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nom…nominal, mm…mean measured, im…initially measured
*Marine species
**The validity and reliability, respectively are considered borderline in this study. For the sake of complete information it is reported here.
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11.6.1

Chronic toxicity to fish

A fish early life stage test with Pimephales promelas shows a high toxicity to fish with a NOEC < 0.024
mg/L. As this endpoint is an < value, it comprises some uncertainties. However, a second early life
stage test with Pimephales promelas is available resulting in a NOEC of 0.021 mg/L and showing that
the endpoint for early life stages is in this range.
Furthermore a fish full life cycle test with the same species is available resulting in a NOEC of 0.0114
mg/L. It is therefore assumed that the early life stage toxicity is covered with this full life cycle study
and the classification is based on the NOEC of 0.0114 mg/L.

11.6.2

Chronic toxicity to aquatic invertebrates

For Daphnia magna two life cycle tests show a moderate chronic toxicity (NOEC = 0.11 mg/L) and a
high chronic toxicity for Americamyis bahia (NOEC = 0.041 mg/L).

11.6.3

Chronic toxicity to algae or other aquatic plants

The 72 hour NOEC for Pseudokirchneriella subcapitata is 1.0 mg/L, the 96 hour NOEC for
Skeletonema costatum is 0.031 mg/L for 96 hours and 0.066 mg/L for 72 hours (Please note that while the
OECD 201 does not mention Skeletonema costatum as a testing species. However OCSPP 850.4500 recommends
a testing duration of 96 hours for Skeletonema costatum ).

11.6.4

Chronic toxicity to other aquatic organisms

A study with Chironomus riparius is available, however its validity is considered borderline. The
NOEC is 0.0777 mg/L.

11.7 Comparison with the CLP criteria
11.7.1

Acute aquatic hazard


11.7.2

Two valid studies on algae were available showing low toxicity for Pseudokirchneriella
subcapitata with an ErC50 of > 10 mg/L and moderate toxicity to Skeletonema costatum with
ErC50 of 0.46 mg/L. The endpoint for Skeletonema costatum is relevant vor acute hazard
classification.

Acute (short-term) toxicity to other aquatic organisms


The most sensitive endpoint for fish is LC50 > 3.6 mg/L for Oncorhynchis mykiss. The most
sensitive endpoint for invertebrates was Americamysis bahia with an LC50 of 1.9 mg/L. Testing
of Crassostrea virginica resulted in an EC50 of 8.9 mg/L. All these endpoints are > 1 mg/L and
therefore do not meet the trigger for acute hazard classification.



Based on the acute toxicity of triticonazole to algae (Skeletonema costatum, ErC50 = 0.46 mg/L),
the active substance is classified as acute aquatic hazard, category 1 (CLP criteria LC50/EC50 < 1
mg/L). A M-factor of 1 is derived.
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11.7.3
Long-term aquatic hazard (including bioaccumulation potential and degradation)


Based on the fish bioaccumulation study (Chapleo et al., 1996a) with L. macrochirus a BCF
(whole fish) of 72.55 was determined, which indicate a low potential to bioaccumulate in the
aquatic food chain. The substance Triticonazole does not meet the CLP criterion (BCF ≥ 500)
based on the measured fish BCF.
In addition, the log POW of triticonazole is 3.39 which is below the CLP criterion of log POW > 4.



The active substance is not readily biodegradable (Adam, D., 2014) and not rapidly degradable.
In the water-sediment study a DT50 of 300 days (geomean) was determined for the whole
system. Also Triticonazole does not meet the criterion of rapid degradation > 70 % within a 28day period the aquatic environment.



Based on the chronic toxicity of triticonazole to fish (Oncorhynchus mykiss, NOEC = 0.0114
mg/L), aquatic invertebrates (Americamysis bahia, NOEC = 0.041 mg/L) and algae
(Skeletonema costatum, NOEC = 0.031 mg/L), the active substance is classified as chronic
aquatic hazard, category 1 (CLP criteria for not rapidly degradable substances NOEC < 0.1
mg/L). An M-factor of 1 is derived.

11.8 CONCLUSION ON CLASSIFICATION AND LABELLING FOR ENVIRONMENTAL
HAZARDS

Hazard pictogram

Environment

Hazard class and category:

Hazardous to the aquatic environment, Acute Hazard Category 1, Mfactor 1, Chronic Hazard Category 1; M-factor = 1

Signal word

Warning!
H400

Very toxic to aquatic life

H410

Very toxic to aquatic life with long lasting effects

Precautionary statements Prevention

P273

Avoid release to the environment

Precautionary statements Response

P391

Collect spillage

Precautionary Statement
Disposal

P501

Proper disposal of contents/container

Hazard statement:
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RAC evaluation of aquatic hazards (acute and chronic)
Summary of the Dossier Submitter’s proposal
Triticonazole currently has the following classification for the environment in Annex VI of the
CLP Regulation: Aquatic Chronic 2 (H411). It was included in the Annex VI by ATP01. The DS’s
proposal for consideration by RAC was to change the environmental hazard classification to
Aquatic Acute 1 (M=1) and Aquatic Chronic 1 (M=1).
Degradation
Regarding abiotic degradation, based on two available tests on hydrolysis performed in
accordance with OECD TG 111 and GLP, triticonazole is hydrolytically stable at pH 4-9 and at
25°C. In three tests on direct photochemical degradation in aqueous solutions following OECD
TG 316 and GLP, triticonazole was observed to reversibly convert into its Z-isomer (RPA
406203) and equilibrium between the isomers was established within 1 to 2 days. No other
metabolites were observed > 5% AR. The DT50 values for the dissipation of triticonazole were
7.4 and 32.7 days once equilibrium had been reached. The DT 50 value for the dissipation of Zisomer was 27.6 days.
Regarding biodegradation in aquatic environments, the dossier includes a biodegradation
screening study following OECD TG 301B and GLP in which triticonazole at initial
concentrations of 10 and 20 mg/L was incubated in test flasks containing activated sludge. No
degradation of triticonazole was observed after 28 days.
A surface water simulation study conducted according to OECD TG 309 is also available. In this
study, phenyl- and triazole-labelled triticonazole was stable (92.4-99.9% of AR after 59 days)
at both low (0.008-0.009 mg/L) and high (0.084-0.093 mg/L) test concentrations. The amount
of evolved CO2 after 60 days reached 1-3% AR and the amounts of other metabolites (the
most abundant ones being different isomers of the substance) were below 4.3% AR. Due to
the negligible degradation observed, it was not possible to estimate a DT 50 value.
Phenyl labelled triticonazole also showed slow degradation in the available water-sediment
simulation study (OECD TG 308). Only 1.3-1.7% CO2 evolved after 105 days of incubation, and
the three unknown radioactive fractions found in the water and the sediment phases did not
exceed levels of 2.5% AR. NER accounted for maximum 25% AR at study end. The DegT50 of
triticonazole in the total system ranged from 225 to 399 days.
Several soil simulation studies with triticonazole are also included in the dossier. All studies are
performed according to or broadly following the OECD TG 307. The estimated DT 50 values of
triticonazole for the different tested soils at standard conditions of 20°C and pF 2 varied from
109 to 565 days (geometric mean 246 days) and at 10 °C from 176 to >1000 days. The main
transformation products were the mono-hydroxylated RPA 406341 (Trans-diol) (max. 20.2%
AR at 22 °C) and RPA 404766 (Cis-diol) (max. 13.9% AR at 10 °C). Several other metabolites
were observed above 5% AR (and some > 10% AR) but they could not be unambiguously
identified. Under aerobic conditions mineralisation to CO 2 was limited (0.1 - 8.1% AR after
around 120 days) and the level of non-extractable residues (NER) reached 4.5 - 27.3% AR
after around 120 days. Degradation of triticonazole under anaerobic conditions was negligible
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and only led to minor metabolites as well as to the formation of non-extractable residues
(max. 25.2% AR).
Information from 8 soil field dissipation studies on triticonazole performed in Europe is also
included in the dossier. A geometric mean of the estimated DegT 50 values of 78.7 days is
calculated although it is noted that there is some uncertainty in the values due to the applied
test conditions.
The dossier includes also information from laboratory soil simulation and soil field dissipation
studies with the metabolites RPA 406341 (Trans-diol) and RPA 404766 (Cis-diol). Regarding
the laboratory studies, the estimated DT50 values of RPA 406341 and RPA 404766 for the
different tested soils were in the range of 56-450 days (geometric mean 163 days) and 24-175
days (geometric mean 75.3 days), respectively, at standard conditions of 20°C and pF 2, and
in the range of 309-393 days and 140-296 days, respectively, at 10°C or at reduced soil
moisture. The field dissipation study with RPA 406431 resulted in estimated time-step
normalized (20 °C and pF 2) field DegT50 values of 33-56 days.
Based on the available information, the DS concluded that the substance is not rapidly
degradable for classification purposes.
Bioaccumulation
The log Kow of triticonazole is 3.29 at 20°C based on a HPLC study (OECD TG 117).
A bioconcentration in fish study performed according to US EPA guideline 165-4 is included in
the dossier. Bluegill sunfish (Lepomis machrochirus) was exposed to [14C]-triticinozale at
nominal concentration of 89 μg/L during 28 days in a flow-through system, followed by a 14
days depuration period. A whole fish kinetic BCF of 72.55, a depuration rate constant k2 of 0.8
ml/g/day and a depuration half-life of 0.86 days based on total radioactivity are reported.
Based on chemical analysis performed during the uptake phase, the principal radioactive
components were triticonazole with the isomeric forms RPA 404886 and RPA 405826, RPA
406972, glucuronide conjugates of RPA 404886 and RPA 405862 and glucuronide conjugates
of RPA 406972 and RPA 406341. Triticonazole was found to comprise less than 5% of the total
radioactive residue in fish after 28 days of exposure.
According to the DS, the study contains some uncertainties, as the bioconcentration factor
seems to first decrease and then increase again. Furthermore, some information is missing in
the study report (lipid content of fish, TOC, testing of a second concentration). However, the
DS concluded that the results of the study can be used to indicate a low potential of the
substance to bioaccumulate in fish, which is also supported by the log K ow below 4.
The DS also concluded that the bioaccumulation potentials of the major metabolites in water
and sediment studies (RPA 404766, RPA 406341, RPA 407922 and RPA 406302) are also
assumed to be low, due to their log Kow values clearly below 4.
Aquatic toxicity
Valid acute and chronic toxicity studies are available for fish, aquatic invertebrates and algae.
All studies were performed in accordance to GLP.
Acute toxicity
Four different fish species (Oncorhynchus mykiss, Lepomis macrochirus, Cyprinodon variegatus
and Cyprinus carpio) were tested in 7 acute studies performed according to guidelines OECD
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TG 203, E.P.A./FIFRA Guideline 72-1, FIFRA Guideline 72-3 or OPPTS 850.1075. The 96h LC50
values determined in the studies ranged from > 3.6 mg/L for Oncorhynchus mykiss to > 18
mg/L for Cyprinus carpio. The results are based on mean measured concentrations or nominal
concentrations (provided that the measured concentrations were 80-120% of the nominal
concentrations). In most of the studies, no mortality was observed and in the ones where
mortality was observed it was so low that no LC50 value could be determined. Therefore, all
the available LC50 values are limit values.
Regarding acute toxicity to aquatic invertebrates, the dossier included an 48h static study with
Daphnia magna following OECD TG 202 and a 96h flow-through study with the marine species
Americamysis bahia following U.S. EPA/FIFRA Guideline 72-3. The studies resulted in EC50
values of 7.85 mg/L (based on nominal concentrations, mean measured concentrations 92106% of the nominals) and 1.9 mg/L (based on mean measured concentrations), respectively.
Two algal toxicity studies with triticonazole are available. In a study following OECD TG 201,
only 5.6% inhibition in the growth rate of Pseudokirchneriella subcapitata was observed at the
highest test concentration, and hence, a 72h E rC50 of >10 mg/L is reported based on nominal
concentration (measured concentrations were between 96 and 120% of the nominals). In a
FIFRA Guideline 122-2/123-2 test with the marine algae Skeletonema costatum, 72h and 96h
ErC50 values of 0.46 and 0.53 mg/L, respectively, were determined based on mean measured
concentration. These are the lowest acute toxicity values used by the DS for triggering the
acute hazard classification.
In addition, a study following the U.S. EPA/FIFRA Guideline 72-3 with the oyster Crassostrea
virginica is included in the dossier and a 96h EC50 of 8.9 mg/L based on shell growth is
reported.
Chronic toxicity
Five chronic toxicity studies on fish are included in the dossier. Two of them are fish full life
cycle studies with Pimephales promelas following guidelines (U.S.) EPA-FIFRA 72-5 and OPPTS
850.1500 and one of them also the OECD (2008) Detailed Review Paper on Fish Life-cycle
Tests. The studies were performed under flow-through conditions during 192 and 270 days. No
substance related effects were observed in survival and reproduction in either of the studies at
the tested concentrations (up to 0.0462 and 0.0937 mg/L). A NOEC value of 0.0114 mg/L
(based on measured concentrations) is reported for growth and the chronic classification is
based on this value.
Two fish early life stage studies performed according to FIFRA Guideline 72-4 and OPPTS Draft
Guideline 850.1400 are also available for Pimephales promelas. In these flow-through studies
30d-NOEC values of 0.021-0.024 mg/L for length and 0.021-<0.024 mg/L for weight are
reported based on nominal concentrations (mean measured concentrations were in the range
92-120% of the nominal concentrations).
Furthermore, an early life stage test (OPPTS Draft Guideline 850.1400) with Cyprinodon
variegatus is also included in the dossier. No effects in survival or growth were observed at the
tested concentrations (up to 0.12 mg/L) during the 28-day study.
Chronic toxicity to Daphnia magna was studied in two studies following OPPTS Draft Guideline
850.1300 and under semi-static conditions. In the CLH dossier, for one of the studies a 21dNOEC of 0.19 mg/L for growth is reported and no effects were observed in survival and
reproduction at the tested concentrations (up to 3 mg/L). For the other daphnia study, a 21dNOEC of 0.11 mg/L is reported for reproduction and no effects were observed in the other
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endpoints at the tested concentrations (up to 3.5 mg/L). The results are based on mean
measured concentrations.
The dossier included also a flow-through study with Americamysis bahia performed according
to FIFRA Guideline 72-4 and OPPTS Draft Guideline 850.1300. The 28d-NOEC values
determined for survival, reproduction, length and weight were 0.16, 0.041, >0.32 and 0.16
mg/L, respectively, based on mean measured concentrations.
The chronic toxicity values determined in the available algal studies were a 72h NOE rC of 1.0
mg/L for Pseudokirchneriella subcapitata and 72h- and 96h-NOEC values of 0.066 and 0.031
mg/L, respectively, for Skeletonema costatum.
In addition, the dossier included a chronic toxicity study following the BBA Guideline (1995)
with the sediment-dwelling midge Chironomus riparius, although its reliability is considered
borderline by the DS. No significant effects were observed in the emergence or development
rate at the tested concentrations during the 26 day exposure period. Therefore, a NOEC of
0.0777 mg/L is reported based on the initial measured concentration of the test substance in
the overlying water.

Comments received during public consultation
Four Member State Competent Authorities expressed their support to the proposed
environmental classification and M-factors during the public consultation.
One company submitted comments on the available fish bioaccumulation study and
Chironomid studies, as well as two editorial comments regarding the correct test species and
NOEC of two aquatic toxicity studies, which the DS confirmed in their responses. Regarding the
bioaccumulation study, the company presented its opinion that the bioaccumulation study can
be taken into account for concluding that triticonazole has a low potential for bioaccumulation
and that a new study is not required (although this is more related to the pesticide renewal
process). Some further information was provided in order to clarify the study uncertainties
identified by the DS (related to the BCF values, fish lipid content, TOC level and lack of second
test concentrations). The DS responded by indicating that they do not agree that it can be
demonstrated with certainty that steady state was reached after 28 days and that lipid
correction with historical data may be valid would need more information to be done in this
case. The DS indicated that the approach proposed regarding TOC as reasonable.
The comments on the reliability of the studies on sediment dwelling species were concerned
with the requesting of further studies. The company was of the opinion that the studies were
valid and no further data was required, although the DS considered that the available
Chironomid study was not reliable and that further data should be requested. This data request
is in the context of the pesticide renewal process and is outside the scope of the CLP
Regulation.

Assessment and comparison with the classification criteria
Degradation
Based on the available hydrolysis study, triticonazole is hydrolytically stable at pH 4-9. In
aqueous photolysis studies, the substance was observed to reversibly transform to its Z-isomer
and dissipation DT50 values in the range of 7.4 and 32.7 days (once equilibrium had been
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reached) were determined for the substance.
In the available ready biodegradation screening test, no degradation of triticonazole was
observed after 28 days. In a surface water simulation study, the substance showed negligible
degradation during 60-d study period, and hence, no DT50 value could be determined. In the
available water-sediment simulation studies, the DegT50 values of triticonazole in the total
systems ranged from 225 to 399 days. Slow degradation (DT50 values ranging from above 100
days to above 1000 days) was also observed in the available soil simulation studies.
In conclusion, RAC agreed with the DS’s proposal that triticonazole is not rapidly degradable
for classification purposes.
Bioaccumulation
In the available bioconcentration in fish study performed according to US EPA guideline 165-4,
a whole fish kinetic BCF of 72.55 based on total radioactive residues is determined for Lepomis
machrochirus. The BCF values calculated directly from the concentration of total radioactivity
in water and fish during the uptake phase ranged from 28 to 94, the highest value of 94
observed after 21 days and a BCF of 65 determined on the last day of the uptake phase. RAC
notes that none of the BCF values are lipid-normalised (lipid content not measured in the
study) and the kinetic BCF is not growth-corrected either. Since there is no information on the
lipid content of the test fish, it is not possible to know whether the lipid-normalisation would
lead to higher or lower BCF values. The growth-correction normally increases the BCFk. On the
other hand, according to the information in the Annex to the CLH report, triticonazole was
found to comprise less than 5% of the total radioactive residue in fish after 28 days exposure.
Therefore, the reported BCF values determined based on total radioactivity are likely to
overestimate the bioaccumulation of the parent substance triticonazole.
According to the DS, the results of the study have some uncertainties as the bioconcentration
factor seems to first decrease and then increase again, and because some information is
missing (lipid content of fish, TOC, testing of a second concentration). RAC notes that based on
the BCFs indicated in the CLH report and its Annex, the whole fish BCF values increased until
day 21 of the uptake phase and decreased on day 28. Therefore, based on the available
information the whole fish BCF did not first decrease and then increase again. However, RAC
notes that it is not clear whether steady state was reached in the study, and hence, the kinetic
BCF should be preferred. Regarding the missing data on lipid content, as stated above, RAC
agreed that this leads to some uncertainty regarding the BCF values. As to the lack of
information on TOC, since charcoal-filtered dechlorinated tap water was used as dilution water
it is expected that the TOC level was not high and it does not affect the reliability of BCF
significantly. RAC agreed with the DS that there is some uncertainty in the BCF value as only
one concentration has been tested.
RAC also notes that according to the OECD TG 305, the concentration of the test substance
should be selected to be below its chronic effect level. There is no chronic data for Lepomis
machrochirus but the concentration of triticonazole used in the BCF study (89 μg/L) is above
the NOEC values of 0.011-0.047 mg/L determined for Pimephales promelas based on growth.
For another species (Cyprinodon variegatus), no effects were observed in the available FELS
test at concentrations up to 0.12 mg/L. No information on the growth in the exposure and
control groups of the available BCF study are given in the CLH report, and hence, it is not
possible to assess whether the substance may have had adverse effects in the growth of the
exposed fish. However, as the test concentration was not well above the available NOEC values
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for fish, any possible effect can be expected to be relatively weak.
Considering that the available BCFs based on total radioactivity are low (below 100) and
overestimate the BCF of the parent substance, and that rapid elimination of the substance was
observed (depuration half-life < 1 day), RAC concluded that even though some uncertainty
remains in the available BCF values, the BCF of triticonazole is expected to be below 500. The
measured log Kow of triticonazole is 3.29, which is also below the cut-off value of 4 indicated in
the CLP Regulation for bioaccumulation potential.
RAC agreed with the DS’s proposal that the substance has low bioaccumulation potential for
classification purposes.
Acute toxicity
Valid acute toxicity data is available for all three trophic levels. The available LC 50 and EC50
values for fish and aquatic invertebrates are above 1 mg/L and therefore do not lead to acute
classification.
The lowest acute values, 72h and 96h ErC50 values of 0.46 mg/L and 0.53 mg/L, were
determined for the alga Skeletonema costatum in a study performed according to FIFRA
Guideline 122-2/123-2. The study duration was 120h, which is longer than the 96h duration
defined in the FIFRA guideline. According to the Annex to the CLH report the section-bysection growth rates of the controls varied by more than 60%, which is above the 30%
variation allowed in OECD TG 201. The DS notes that the algal species used is not
recommended in OECD TG 201, and hence, the validity criteria indicated in that guideline are
not applicable for this species. RAC notes that constant exponential growth of the controls is
important and based on the data in the Annex to the CLH report, it seems that during the last
test day, the growth rate decreased. However, up to 96h test duration the growth seems
exponential and constant, and therefore, RAC considered that the results up to that day can be
considered valid. It should be noted that no acute studies are available for Pimephales
promelas, which is the most sensitive species in the chronic studies on fish. However, based on
the acute to chronic ratio, the estimated acute value for P. promelas would be in the same
order of magnitude as the lowest acute values determined for algae. Therefore, this is not
expected to have effect on the proposed classification and labelling. In conclusion, the E rC50
values for Skeletonema costatum are below the classification threshold of 1 mg/L for Aquatic
Acute 1 and in the range of 0.1 < L(E)C50 ≤ 1 mg/L leading to an acute M-factor of 1.
Chronic toxicity
Valid chronic data is available for all three trophic levels. The lowest chronic value is the NOEC
of 0.0114 mg/L determined for the fish Pimephales promelas. This is below the classification
threshold of ≤ 0.1 mg/L for Aquatic Chronic 1 for not rapidly degradable substances and
justifies a chronic M-factor of 1 (0.01 < NOEC ≤ 0.1 mg/L). The lowest chronic values for
aquatic invertebrates and algae support this classification as they are in the same order of
magnitude (28d-NOEC of 0.041 mg/L for Americamysis bahia and 96h-NOEC of 0.031 mg/L for
Skeletonema costatum).
Conclusion on Classification
Based on the above assessment, RAC agreed with the DS’s proposal that triticonazole should
be classified as Aquatic Acute 1 (H400) with an acute M-factor of 1 and Aquatic
Chronic 1 (H410) with a chronic M-factor of 1.
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12 EVALUATION OF ADDITIONAL HAZARDS
12.1 Hazardous to the ozone layer
No data were submitted to address the risk to the ozone layer.
12.1.1

Short summary and overall relevance of the provided information on ozone layer
hazard

12.1.2

Comparison with the CLP criteria

12.1.3

Conclusion on classification and labelling for hazardous to the ozone layer

No harmonised classification is proposed by the RMS due to data lacking.

13 ADDITIONAL LABELLING
None
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15 ANNEXES
See CLH report triticonazole_annex I
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