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: " Re- reglstratlon Branch™
Spec1al Rev1ew and Re—reglstratlon DlVlSlon (H7508W)

'Robert Forrest PM 14

'Insectlclde—Rodentlclde Branch

vReglstratlon Division

A\
The Health Effects D1v151on RfD/Peer Review Commlttee met on

January 13, 1994 to discuss and -evaluate'the existing tox1cology~
data in support of Trichlorfon re-reglstratlon and. re—assess the
-Reference Dose (RED) for thls chemlcal :

. ' The Commlttee con51dered the 1ong term feedlng study in rats,

- (83-1a), the - . chron1c_,tox101ty study in ‘monkeys . (83-1b),
developmental toxicity studies in rats and rabbits (83-3a and -3b)-

- and the ;reproductlve toxicity . studies in rats (83-4) to ‘be
acceptable and the data evaluation records . for these studies to.be
adequate. The Committee recommended to ‘upgrade the most recent~-
developmental toxicity study in rats- o a. Core-mininmum status. ~The -
" chronic¢ toxicity . study in dogs - (83-1b) was con51dered to be
unacceptable, however the: Commlttee ‘did not ask for another study'
“in dogs since a chronic tox101ty study in monkeys was available.
The -Committee. determlned that acute and- subchronlc neurotox101ty_f'
j'studles in aﬁmammallan spec1es ar requlred.,,/ L S

. The carc1nogenlclty stud1e5q1n‘rats, mlce and monkeys (83-2a?ﬂ»'
and -2b) were briefly ‘discussed by the  RfD ‘Committee in this .
~ ~meeting. Theé Commlttee referred ‘the - carc1nogen101ty issue to the .
- Health Effects: D1v151on-Carc1nogen1c1ty Peer Rev1ew Commlttee for.{f

‘a welght of the evldence evaluatldn.?f S e o

-/
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The Committee recommended that an RfD be established- on the
basis of an LOEL of 0.20 mg/kg/day, lowest dose tested in a chronic
feeding study in Rhesus monkeys, for decreased brain cholinesterase
activity observed in males. An uncertainty factor (UF) of 100 was
used to. account for the inter-species extrapolation and intra- .
species variability. On this basis the RfD was calculated to be
'0.002 mg/kg/day. The Committee considered that the inhibition of _
cholinesterase at 0.20 mg/kg/day to be marginal and was judged to
pe-a threshold effect. Therefore, the Committee did not feel that
any additional uncertainty factor, to compensate for the lack-of a
no-observable effect level, was necessary. It should be noted
that. this chemical has been reviewed - by the World Health
“Organization (WHO) and an ADI value of 0.01 has been established
for this chemical in 1989. ' ' L L u

There was no‘evidence; based on the available data, to suggest
that Trichlorfon was associated with significant reproductive and
developmental toxicity, The need for a developmental neurotoxicity

study was discussed, but was not recommended.
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B. Material Reviewed

Material available for review included data evaluation records
for chronic toxicity/carcinogenicity studies in rats (83-5 or 83-la

" _and. -2a) and monkeys (83-1b and -2b), a carcinogenicity study in

" enzymes -in.males (SAP, ‘AST, ALT -and GGT).

mice (83-2b), a chronic toxicity study. in dogs (83-1b),
developmental toxicity studies in rats and rabbits (83-3a and =-3b)
and reproductive toxicity studies in rats (83-4)/ and a tox. one-
liner. ° - = - S

1. Hayes, R. H. (1989). Chronic toxicity/oncogeniéity study of
technical grade trichlorfon (Dylox) with rats. MRID No. 41056201,
HED Doc No. 009626. ' o

 Core Classification: Guideline data.
Ccommittee’s Conclusion and_Recbmmendations;'

_ The chemical was tested in Fischer 344 rats at 100, 300 and 1750
_ ppm (4.4, 13.3 and 75.5 mg/kg/day in males and 5.8, 17.4 and 93.7.
‘mg/kg/day in females). The NOEL/LOEL were considered to be 100 and
‘300 ppm based upon decrease in . red blood cell and brain
cholinesterase activity in both sexes and hyper cholesterolemia in -
males.’ The carcinogenicity phase of the study was ‘briefly
discussed. The carcinogenicity issue was. referred to the Health
Effects Division-Carcinogenicity Peer Review Committee for a weight
" of the evidence evaluation. The Committee generally. agreed with
the reviewer’s . evaluation and ‘interpretation of data and the
‘classification of the 'study. This study  -satisfies data
requirements 83-la and 83-2a of subpart F _of the Pesticide

Assessment Guideline for chronic toxicity/carcinogenicity testing
in rats... ’ ' : Ve e o

L 2. »Chfisténson W. R;.(1989)..A.gombined,chronié toxicity/
. oncogenicity study of technical trichlorfon (Dylox) with rats.

MRID No. 41973001, HED Doc No. 008845. L . A,
Core Classification: Core-supplementary data. ‘rThis study was
' conducted with a single dose ‘level. - L ST

ﬂcbmmitteeis Conclusion and Recommendations:

‘The: chemical was tested in Fischer .344:rats at 2500 ppm (129 and
159 mg/kg/day -in males and females, - respectively). - -The . data

. presented demonstrated'thatxat'this‘dosefleygljtherevwas‘afdecreasé’.
" in. body weight -(about.9% in beth sexes) and - body - weight ~gain, .

. - _increased’. incidence of urine stain,;rogghgcéats_andgpgléhéégépffj;{_
matocrit, hemoglobin, |
increases in -hepatic .

. R ;

' -eyes,. decreases in erythrocyte parameters (he
*RBC - count +and MCV), hypercholesterolemia,

“erythrocyte’ and brain cholinesterase levels.we re v Sy
:bothfsgxé570f_t;eated'animaIs._aCompd@nd&rqlatedthninéqp;éstic_-v

5,}



1

lesions included duodenal hyperplasia, gastritis, pulmonary
hyperplasia and inflammation, nasolacrimal inflammation,
hepatocellular hyperplasia and vacuolation, chronic nephropathy and
increased incidence of dermal lesions. With regard to neoplastic
lesions, an increased incidence in .renal tubular adéenomas was
reported in males. An increase in alveolar/bronchial adenomas was
reported in males and an increase in alveolar/bronchial .carcinomas
was reported in females. "It is noted that hyperplasia was- observed
in lungs at statistically significant levels in treated animals.

_Hyperplasia was also present in the’'kidneys, however, there was no

significant increase when compared to controls, The
carcinogenicity phase of the study was briefly discussed. The
carcinogenicity issue was referred to the Health Effects Division-
carcinogenicity Peer Review Committee for a weight of the evidence
evaluation. The Committee generally agreed with the reviewer'’s
evaluation and interpretation of data and the classification of the
-study. This study was conducted to supplement the main study
described above, ‘therefore, this study should be viewed together
with the main study. Lo :

3. Hayes R. H. (1988). . Oncogenicify study of technicél«grade
grade trichlorfon (Dylox) with mice. MRID No. 40782401, 40844301,
-HED Doc No. 009626. * - ‘ : L '

Core classificationé Core minimum'QAta.
Committee’s conclusion and Recommendations:

The chemical was tested in CD-1 mice at .300, 900 and 2700 ppm (45,
135, 405 mg/kg/day) - A NOEL was not demonstrated for systemic
toxicity. . The treatment was associated with increased incidence of
lung tumors in females, but.not in a dose-related manner. Clinical
signs of toxicity. associated with the’ administration with the -
administration of the of the test compound: included vaginal
discharge in high dose females, urine staining in low and mid dose
males and ear lesions in high dose males. Depressed plasma, brain
and, erythrocyte cholinesterase were reported at all dose levels.

The carcinogenicity phase of the study was briefly discussed. The
‘carcinogenicity issue was referred to the Health Effects Division-
. Carcinogenicity. Peer ReView1C0mmittee'fof”a*weight_of the evidence

;évaluation.‘]The,Committeé)geherally-agreéd,With the reviewer’s

- evaluation and interpretation of data and the'c1aésificati0nfbf;the'(“

“study. This Study'satisfiéS/data*reduirements '83-2b _of subpart F-
of‘the_PesticidgaASSesSment'Guidelihe'for_Carcinoqenicitv~testinq
in mice. - o oo G TS R G5 SOt e

4. Geriffen, T. B. (1988) . Bafety evaluation and tumorig
. »trichlorfon 'in rhesus monkeys: ‘a ten .year “study. ' .-
40776001, HED Doc Né: 009626, . &' = ' . ..

[
<

'Coreiq1;$si£ica£15n£:§§reﬁ@iﬁimupfdéta._,4




Ccommittee’s Conclusion and Recommendations:

The chemical was tested in Rhesus monkeys .at 0.2, 1.0 and 5.0
mg/kg/day for ten years. The chemical was administered by gavage
six days a week. - At these dose . levels, the compound did not
demonstrate an increase in tumor incidence over the controls. The
NOEL for cholinesterase inhibition was considered by the reviewer
to be 0.2 mg/kg/day in females. The LOEL was considered to be 0.2
mg/kg/day, lowest dose tested, in. males and 1.0 mg/kg/day in
females. Additionally, at .5 mg/kg/day, there was a decrease in
body weight for both sexes (6-28% in males and 6-33% in females)
"and anemia as characterized by decreases in erythrocyte counts,

hemoglobin and hematocrit values. At this same dose level,
transitory cholinergic signs were -observed during the first month
of - dosing 1in females. - These signs consisted’ of pupillary

constriction, muscle fasciculation and diarrhea. Diarrhea was also
_ observed in high.dose males. Based on decreases in body weights,
decreases in erythrocytejcbunts, hemoglobin and hematocrit and
decreases in plasma, erythrocyte and brain-cholinesterase activity,

it was ‘concluded that the compound was tested at adequate dose .

levels. The carcinogenicity 1issue was referred . to the Health
Effects Division-Carcinogenicity Peer Review Committee for a weight

of the evidence evaluation. The committee generally agreed with
the reviewer’s evaluation and interpretation of data and the
classification of =~ the study. - This study satisfies data

requirements 83-1b and 83-2b of subpart F of the Pesticide
‘Assessment Guideline for chronic toXicitylcarcinoqenicitv testing
in a second species. o o - o o

., 5. Doull, J. et al. (1962). . Chronic oral toxicity of Dylox to
male and female dogs. -MRID No. 41056201, HED Doc No. 009626.

Core qlassificétidn;vdpge’supplementaty data.
»Committee'S'CQﬁCIHSion and‘RecommendaﬁiOns: S

‘The chemical was tested in beagle dogs at SO, 250, 500 and 1000
ppm. = The NOEL/LQEL were'consideredjto be 250 and 500 ppm based
upon decrease in serum'and,erythrOCyte cholinesterase activity and

‘histopathological .changes--in liver- and spleen.  The Committee

generally agreed with. the ;evieWerfg'evaluatioh apd interpretatipn‘
of data and the classification.of the studys,,Deficiencies,noted;in
‘this study included 1) too few animals.wereltested,,Z)'no.c;ihiCal

studies were performed, and 3) histopathological*flndings'W¢re7not. |
“reportéed for individual_aniﬁals;ﬁ.This'studv-doeS»not satisfy data -

SR requirements7183-1b’fpf.“subpart- F_of the -Pesticide Assessment -
“guideline for. chronic toxicity testing in dogs.. A.new dog study.is

1-not‘reqpired;sincejgnbther,g»Secqnd gpronic_studyiwaS“QQQducted}inx
~ monkeys as-a second-species.’ .. .7 St o f

. R RV

" .- 6.. . Eigenberg, D/ A. (1991).- Two géneration reproduction study in-

:ats'usingitechnical“grade triqh;dtfony;ﬁMRIDIN¢.;43223301,'HED

i
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Doc. No. 009725.

Core Classification: Guideline data.

Committee’s Conclusion and Recommendations:

. The chemical;wasftested‘in Sprague-Dawley rats at 150, 500 and 1750
ppm (approximately 15, 50 and 175 mg/kg/day) . Parental toxicity
LOEL was considered to be 150 ppnm , lowest dose tested, based upon
- decrease in plasna, red blood cell -and brain cholinesterase
‘activity in both generations. The reproductive NOEL was considered
to be 500 ppm .based on decreased pup weights on days 7 and 21 and
the presence of dilated renal pelvises. ‘The'Committee"gener@lly
"agreed with the reviewer’s evaluation and interpretation of data
and the classification of the study. The study was considered to
be acceptable and the data evaluation record was considered to be
adequate. The only recommended - revision was to characterize the
reproductive  NOEL - of . 500 ppm (25 mg/kg/day)  as . a_
"reproductive/systemid" NOEL. It should also be noted -that the
- lowest NOEL was demonstrated by the 3-generation reproduction study
discussed below;,; but the dosage ranges in the two reproduction
toxicity studies when considered together indicate that the 500 ppm
NOEL is& the most .appropriate level for a reproductive/systemic-
toxicity NOEL. This study satisfies data requirements 83-4 of
subpart F of the Pesticide Assessment Guideline for reproductive
toxicity testing in rats. ' ‘ ‘ ' :

7. Loser, E. (1969). Bay 15 922- general study in rats [Three-
generation reproduction assay in rats]. MRID No. 00128682, HED

~

Classification: Core minimum data. .
. committee’s Conclusion and Recommendations:
The chemical was tested in rats ( unspecified strain) at 100, 300,

1000 and .3000 ppm (approximately 5, 15, 50 and 150 mg/kg/day) .
" Maternal and reproductive toxicity NOEL and LOEL were considered to

- be 15 and 50 wmg/kg/day. . The only»reCommended.reviéion»wanto,'

 ;characterize - the . -reproductive - NOEL .of 15 mg/kKg/day: as a-

“reproductive/systemic";NOEL.]fitfshould.also'be,notedﬁthat:the

. ‘lowest NOEL was demonstrated . by this '‘3-generation réppOductiOn"‘

'Studerbutfthe'dosagg‘ranges'in“the,tWO reproduction  toxicity -
. studies when considered together indicate that the 500 ppm :NOEL 'is-
.+ kthe .most appropriate 1evél'forwa’reproductiVe/systemicﬂ;0xi¢ity»
-ﬂNQEL.:}{'TheﬁfCommitteejggenerally"agreedfjwith the  reviewer’s
- _evaluation and1intgrprétationﬁof,datafandvthe.claSSifiCatianof,the
- .study. . The study wqﬁ;CQnsidepedﬁto}be;acceptablgga. -dat
‘evaluation record. was ‘considered ' to  be .adequate. .’ :This -study

j;satisfies"ata'requi:ement5"83—4fbfksﬁbnartif'dfstheiPestiqide -
- Assessment Guideline for reptoductiVe‘tcxicitv testing in rats,‘;:;.'

s

I

nd “the -data



8. Kowalski, R. L. et al. (1987). A teratology study with Dylox
technical (Trlchlorfon) in the rat. MRID No. 40255601, HED Doc.
No. 006745. :

core Cla831f1catlon. Core supplementary data.
9. Courtney, K. D. et al. (1983). Assessment of teratogenlc ,
potentlal of trichlorfon in mice and rats. MRID No. 40255601, HED

~ _Core cla551f1catlon. COre supplementary data.

10. Machemer, L. (1983). L 13/59 (Trlchlorfon) -- studies of
embryonic and teraternlc ‘effects on rats following oral
administration. MRID No. 00153010, HED Doc No. 003267.

Core Classification: Core minimum data

11. Staples, R. E. et-al. (1976) . Developmental toxicity in'the
rat after ingestion or gavage of ‘organophosphate pesticide
(Dipterex, .....) during_pregnancy. MRID No. 00063192, HED Doc No.
003267. T o S .

“VCOre Cla551f1cat10n. COre supplementary data

12. Staples, R.,E. and Goulding, E. H. (1979) Dlpterex.
teratogenicity in the rat, hamster and mouse when given by gavage.
Environmental Health Perspectlve, 30 105-113. MRID No. 00063192,
HED Doc No. 003267.- e I S . '
'COre cla551f1cat10n' 1) Rat and mouse studles, supplementary :

: R 2) Hamster study, mlnlmum ' ‘

13. Sulinski, A. et al. (1979). Effect of 1ntox1catlon of :
’pregnant rats with trichlorfon on ‘the activities of some brain. -
enzymes in progeny ‘during postnatal development. Neuropatologla_'
,Polska 17(1)' 135- 143., HED Doc No. 003267 :

COre clas31f1catlon. COre supplementary data

'j14. 01emens, G. R. et al.y(1990). Teratology study in, the rabblt o
w1th dylox techn1ca1 (tr;chlorfon)"_MRID,NO:,41565201, HED Doc.

- No. 008864. -»~j ~

}

zl Core Cla331facat1on. COre mlnlmum data. . _
i15. Machemer, L. (1979) L 13/59 (Trlchlorfon). Evaluatlon_ or .

_Wembryonlc toxic and ‘teratogenic effects on. orally dosed rabb;ts.wf

ijRID No. 00128684, HED Doc. No._003267.~ , : o

”*fcoreﬁ01aSS1fiqation. COre m1n1mum data.,




' -;agréed,with the;réviewét(s;évaluation

committee’s Conclusions.and Recommendations:

There were eight data evaluation records on developmental tokicity
considered by the Committee. The data evaluation records, for the
most part, are adequate and support NOELs and LOELs for maternal

toxicity of 10 and 35 mg/kg/day, respectively. The NOEL and LOEL

for developmental toxicity were 35 and 110 mg/kg/day, respectively,
and these values were indicated in the rabbit (study No. 14,
above) . , : : o ' : ,

The data evaluation record for the most recent rat developmental-

toxicity study (No. 8, above) should be upgraded since the only

reason it was classified as supplementary was the lack of a NOEL -
‘for cholinesterase inhibition. which was demonstrated in other
_studies. It was also noted-in the data evaluation record for this
study that the NOEL/LOEL for developmental toxicity were determined
“on the basis of fetal rather than litter data. Summary tables for
the incidences of litters with‘affected~fetuses;should be added for
_effects listed in table 5 of the data evaluation record.

“The remaining data evaluation records (9, 10, 11, 12, 13 and 15)
are consistent with results reported in DERs 8 and 14 above, but
they are done at higher doses, and developmental effects are most
frequently seen at lethal doses. . - o o

The additionallstudiésfwere:conduCted in;mice,’haméters, rats and
rabbits, and ‘the data from all eight studies suggest that the.

rabbit is the most sensitive indicator of developmental toxicity in -

_laboratory animals. It was also noted that developmental toxicity
‘always occurred along with maternal toxicity and indicated by
- delayed development (variation in ossification) and lethality (at
relatively high doses). - - o PR S
L S o A : ' R

. 16. Hayes, R. H. and Ramm, W. W. '(1987). Subchronic delayed
neurotoxicity study of trichlorfon technical (Dylox) with rats.
'MRID No. 40351200, HED Doc. No. 006745, .. -~ . ° R

~Core élassification;QGuideline'Qataﬁ

Committee’s Conclusions:and Recommendations:-.

" ‘The chemical was tested in white leghorn hens at 3, 9, 18 and 45 |
- mg/kg/day. The NOEL/LOEL were considered to be .9 and 18 mg/kg/day"
based <n1TslightthQnaPTdegenératiOn,pg,The;Committeeﬁgenerally‘
and -interpretation of data -

-

_ “.and the -classification of .the study.
. .acceptable and the ‘data evaluation.reco,

“f;This\SEUdvﬂsatisfies“data,requirementé*BB-kﬁof.subparffRFof“the;

 Pesticide Assessment Guideline for subchronic delayed neurotoxicity
‘testirig*- in'_hensp;” T R T R PR :

The' study was considered -
‘was ‘considered adequate.




C. Conclusions and Recommendations

1. " pata Base

The Committee considered the long-term feeding study in rats
(83-1a), the chronic ~toxicity study in monkeys (83-1b),
.developmental toxicity studies in rats and rabbits (83-3a and -3Db)
-and the reproductive toxicity studies ' in rats (83-4) to be
acceptable and the data evaluation records for these studies to be
adequate. The Committee recommended to upgrade the most. recent
- developmental toxicity study in rats to a Core-minimum status. The
chronic toxicity study in dogs (83-1b)-  was considered to be
unacc¢eptable, however the Committee did not ask for another study
in dogs since a chronic toxicity study in monkeys was available.
The Committee determined "that acute and. subchronic neurotoxicity
studies in a mammalian species are required. | : '

2. CafcinogeniCity,f

The carcinogenicity studies in rats, mice and monkeys (83-2a

and -2b) were briefly discussed, by the RfD Committee in this

' meeting. The Committee referred the carcinogenicity issue to the

Health Effects Division - Carcinogenicity Peer Review Committee for

a weight of the evidence evaluation. o ' ' '

, 3. Reference Dose P

' The Committee recommended that an RfD be established on the

basis of a LOEL of 0.20 mg/kg/day, lowest dose tested in a chronic
feeding study in Rhesus monkeys, for decrease brain cholinesterase
‘activity observed in males.’ An uncertainty factor (UF) of 100 was

used to account for the interfspecies_extrapolation and intra-

-species variability. On this basis the RfD was calculated to .be .

0.002 mg/kg/day. The Committee considered-that the inhibition of .

‘cholinesterase at this level to be marginal and can be considered
'a threshold effect. Therefore, the Committee did not feel that
~additional unpertaintyvfactor,’to:éohpensate,for the lack of a no-

' . observable effect level, to be necessary. : It should be noted- that

...(WHO). and an ADI value has of‘O.Dlwhas'been'establishéd*fOf“this .
chemical in 1989. . S A PR PR - . -

f 4. . Réprodudtive aﬂdﬁDévélbpmentai.Tokicity . :J,J'ﬁ

» gﬂThefé~Was}nO‘eiidendé;gbésedfbn'thg,évaiiable~data,ito—éuégéét
that Trichlorfon was associated with significant reproductive and

5_;‘f,jdevelqpmental,toxicityu The need for a developmental neurotoxicity
. “study was di5cussed,jbut*wgsjno;%repommgnded;‘E.-' B -

e i A ’ i L s -

"ioj"»'xr

this chemical has ‘been reviewed by £he World Health Organization ' e



