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The Health. Effects DlVlSlon Carc1nogen1c1ty Peer Review. CQmmlttee

(CPRC) met on April 6 and August 31, 1994 to discuss: and evaluate

the welght—of -the-evidence on trlchlorfon with particular reference
to its carcinogenic potential. The CPRC concluded that the. tumors

associated with the admlnlstratlon of trichlorfon to F344 ‘rats

occurred only at doses that were determined to. be éxcessively toxic
to the rats. Based on these findings, the consensus of the CPRC
was. that trichlorfon should be classified as a Group E.
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SUMMARY

Administration of trichlorfon in the diet to Fisher 344 (F344) rats
in a multi-dose study at doses of. 100, 300 or 1750 ppm. was
~associated with .a statistically significant increase . in tha.
.incidence -of ‘benign' pheochromocytomas in high ‘dose males. .  The
incidence of these tumors was slightly outside of the upper end of -
the historical control range. . ' oo e

. In a second single-dose study, administration of trichlorfon in the
diet to F344 rats at a dose of 2500 ppm was associated "with’
increased incidences of lung and renal adenomas in males, ‘and Tung
carcinomas in female rats. All of these tumor incidences’were well
outside the upper end: of the historical control- range.. ' ‘.. -

, udi ical”

analyses,»there.wgsia-statisticallyjsignificant~increase.in;lung

adenomas* and combined adenomas/carcinomas and for kidney:adenomas.

in the males, .and for lung carcinomas in females, all ‘at the 2500

ppm-dose:.only. There were also statistically significant'increasegd

trends for 1lung’' adenomds and combined adenomas/carcinomas  and .

kidney adenomas in male rats, and for lung carcinomas -in ‘females:- -

The pheochromocytomas which were significantly increased ‘at the HDT.

:Whehftheadéta from these two studies were combined fqrfStatiét

‘increased in the single higher dose (2500 ppm) study..

(1750 ppm) . in. “the multi-dose stﬁdy;'”wéreTEﬁqtffsigﬁifi@éﬁ?lyf};

ol

- Theé. consensus: of the CPRC.was that-the ‘lung and kidney: tumors

' the rat were ‘rglated to compound-administration.: - However: since
-~ .they occurred only at a dose which.was: considered :to.be -excessi ely
1..toxic, based on.cholinesterase’ inhibition ‘and other:clinical ‘signs

. ‘Administration of trichlorfon to CD-1-mice in the diet:at:doses ot
. -+,300,,900 or,2700 ‘ppm was associated.with statistically significant:
~increases . :in  lung.:.:-adenomas '::at™ 300.. ppm | -‘only;.:scombired
‘adenomas/carcinomas . at 300 and 900  ppm and lung carcinomas at ‘the
“mid-dose only (900 ppm)- in female mice.. The increased incidence’ of
lung tumors at the low and mid doses was flat, and the increase was
not  sustained at the high dose;- therefore, 'the 'CPRC- did ‘not
consider this response in the female ‘mouse lung .to. be compound- -
related.. In male mice there was only a statistically significant
“increased trend for hepatocellular adenomas. The doses tested “in -
. the .mouse were . considered. to be ' adequate for assessing. the..
carcinogenic potential .of trichlorfon.
There were both positive and negative data for génotoxicity. .
Trichlorfon is structurally related to naled (Group E - RfD) and
dichlorvos or DDVP (classified as a Group C by CPRC). -
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A. Individuals irjhttendance'at»bne or both meetings:

1. Peer Review: cOmmittee. (Slgnatures 1nd1cate concurrence
w1th the peer review - unless otherwise stated.)

([ hW, I(M

Penny. Fenner—Crlsp

.stephanle Irene

'Reto Engler

.Wllllam Burnam

‘”Karl Baetcke

: Ellzabeth Doyle.

,_Esther Rlnde,

-;Yln Tak w°o

N . . - ..‘_.' .

'é.f" Reviewers; (Non-commlttee members responslble for data'ﬁ_“-'
..; presentatlon, s1gnatures : :
panel report )

'

iMelba Morrowliz-

”fJoycelyn Stewart

vﬁtLorl Brunsman

nfLucas Brennecke
- (PAI/ORNL) ’

3. Other Attendees: Bernice Fisher, John Doherty,: David =
Anderson, B.H.Chin, Ed Budd and Jane Smith (HED). '

lAlso a member of the PRC for this chHemical; signature Lndlcates concurrence'
with the peer review unless otherwise, stated :

2Slgnature indicates concurrence with pathology report.
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B. - Material Reviewed'

The material avallable for rev1ew consisted of DER’s, one-liners,
data from .the literature and other data summaries prepared and/or
. supplied by Dr. Melba Morrow, and tables and statistical ‘analysis

by Lori Brunsman.; The material rev1ewed is attached to the flle
copy of thls report

fvc. Background Informat1on

"Trlchlorfon, ;‘ chem1ca1 name,'? Dlmethyl(z 2, 2- trlchloro—l-'

~hydroxyethyl) phosphonate is an. organophosphate compound.used.as an

..insecticide on- -food "and- noon=-food crops: . (HED -was--informed.in a -
© memo. from L.-R0531 dated 9/30/92;. that the registrant intenaed to
" drop- all food usés for the: compound) " The' compound is also used as.’”
. fly bait: AAn and around-farm’ bulldlnqs, including da1ry barns,; milk - -

'~proce551ng rooms -and battery poultry establlshments.' The compound

has ""been ‘used “in’-the": veterlnary ‘drug area’ as a};Livestebk'

.anthelmlntlc and as an 1nsect1c1de.

N .Tr;chlorfon is. a whlte crystalllnefsolld.w1th:a meltlng point of 785 ,“

. to. 84° C. . The cémpound.;,

readllyhsoluble in water, dlchloroethane
fand 2—propanol. ' 2

' Figure 2 Trichlorfon



~low-and mid dose groups) . .

‘males; 0, 5.8, 17.4 or 93. s
dose tested, no signs of toxicity were present after the first 27 -

- A total of 20 rats/sex of control and hlgh dose anlmal
at . the .53 'week - ‘interim sacrifice. At ‘the". :|.nteri
‘.,'anlmals were. -examined for. body welghts, organ ‘
 ‘pathology . and hlstopathology.,, Blood :'was :col e
-{sacrlfloe for hematology and serum’ chemlstré evafuatlons.

* Animals (50/sex/group) contlnulng 1n‘the‘ma1nfstud
.. at week 105. Blood ‘was..collected -for. hematolog e
[ and chollnesterase determination at weeks 14, 27- 52,~

- At the final sacrlflce, anlmals were«examlned”

-

'b; Discu551on of Tumor Data ~J'f5'f}}ﬁ_{&f

.;Under the condltlons of thls study,‘admlnlstratlon of trlchlorfon RO
~ was -associated with an increase in. the ‘ incidence “of: ‘benign T

)
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D. Evaluation of Carcinogenicity Evidence -

1. Multiple Dose Chronic/CarcinogenicityvStudy in»Fisoher 344-’Ratsj

Reference: 2-Year Feedlng/Oncogenlolty study.\Mobay Corporatlon,
1989 MRID No. 41056201. Hed Doc. No. 009626
a. Exgerlmental Design :Tﬂ;

fTrichlorfon, (technlcal grade 98,8%) was admlnlstered to: Flscher"

344 rats. (70/sex/group for contrdl-and high dosej. 50/sex/group for

compound was adminigtered at dietary” "
levels of 0, 100, 300 or 1 ppm (0, 4.4, 13.3 or'75.5 mg/kg for . -
mg/kg -for- females),. At the’ highest .
weeks, so the dose was increased to 1250 ppm from weeks 28-32; 1500 -
ppm- from weeks 33~ 40 and 1750 ppm for weeks 4i-106.  This resulted.j

in an .average dose of 1514 ppm (75.7 mg/kg) for the. hlgh dose. group

for the duration of the study. -Animals’ were housed lndlvidually

and recelved food and water gg_;;gitgm." ,

organ welghts, grOSS and mlcroscoplc pathology

pheochromocytomas in male rats. ~The incidence of- thls tumor in

" males was 6, 12, 16 and 28 percent in-control, low, mid and- hlgh
: dose males,. respectlvely. Only the increase at the hlghest dose

fwas considered statlstlcally 51gn1f1cant.

A statistically 51gn1f1cant- increase in -thé ihcidence‘ of
hepatocellular adenomas was observed in 9/50 low dose males (18%),

~only when compared to 1/50 controls (2%). -The tumor incidence was

not dose related, nor was it accompanied by a trend. . With the

5 a : . | Qﬁ-



~'.dnring.the last;32_qeeks:bfndOSinggﬁﬁInnhigh,dose@fémal

i;ggih“rgd.cell,ﬁplésmayagdgﬁﬁaiﬁjchﬁ;ingsteraSeﬁacti 1> 52 0
.Jreported*atﬁvafious]samplimgﬁ@ptergais%fér?hignqusg:mqles
-females. . ot enie T i oo L e

",in.high ddsefmglgs_and‘pough_coats'in{hi

_,In;highgdose~ahimalsqofgbqgh_sexesfﬁanemiaywasﬁrepc:tedfhhdh a;
;ZCharécteriZEddby‘ﬁgcreasesgin<hgmatbcrit,ﬁhémpglébin;ﬁred"pléﬁd
- cell. counts and mean cprpusqlepvolumeb:?HYpercholesterqlemia%wasa
.also. present in mid.dqsefmalgs'and;in;high,dqse;aﬁim Decrease
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exception of the control-group,_all\of'the dosed-male animals had
incidences of hepatocellular adenomas that were. outside of the
historical control range. - - - _ ' .

A statiéticaily'significant increase in the incidence .of multiple
site mononuclear cell leukemia in low-and high dose males was' also

-reported. "(Incidence was 37, 46, 38 and 532 percent .for control, -
"~ low, mid and high dose groups;frespectiyely.p__These:incidencés'

were within the historical control range and were not associated.

with- a dose-related increasing trend. - '

e

¢. Non-neoplastic Lesicns andiothequbéervationsft‘;{ﬁl._ R

." No cdmpéund.féiated ﬁofta1i€yTwas reported in this étuan’-Suéviﬁéif'

percent was 60, 68, 62 and 52 percent -in control, low-dose, mid-
dose and high-dose males, - respectively and’ €8, 70,.-78 and .72

~percent "in control, 1ow—ddse,,midfdose’and‘highjdosezfema1351 ‘_j¢

respectively.

-

A decfease in b6qy,ﬁéigh£.(4%):Waé reportédfin.high_ddée*ﬁaiﬁéfLa=5”
decrease,in-body:weight{(4%)gwasgappargnt f:pmtweeksil3@thrqu§h?55>

COnsumptibn.'.Clihical.findiﬁQSﬂihéludédf"”_ &s “and ‘
gh dose females. =

als.::

_ B A I IR PR 3,,w~:{g-fgu',ifgf*ji;*“f ﬂl%”&frﬁ:.p P e
, -Absoluté=and'relative‘livéruwelghts 1n-highrdose”femaieSﬁwere.A

’sighificantly:increased;by422glfand'25.6%; respectively. . .In’high
-dose males, absolute and relative kidney:Weights_wére"increased:by

19.6% and'vus%,.respectively,.A.In high dose.females,trelativeﬁ

. kidney weight was’significantly'inéreased,by’7,44%,:

'Grbss-pathologiéai findings consisted of granular kidneys iﬁ;high

dose.animals of both sexes, foci in the lungs of ' high dose females; -

' thickened, enlarged. and/or dilated cranial small intestines’ ‘and -

thickened and/or granular non-glandular stomachs were- observed. .
grossly in high dose males. - These gross findings were correlated
with microscopic findings of cranial hyperplasia in the small

a
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. intestines, non-glandular gastritis in high dosé males and females
and. chronic inflammation ©of the lung in high dose females. In the

_'kidneys, . chronic nephropathy was increased in-incidence in. high. -
.dose-females and increased in. severity in high dose males. Renal

- calcification was.also significantly increased in mid and high dose
‘males. © - - s _ S

' d. :Adequacy of Dosing.for Determining.Carcinogenié¢ Potentia}

- The doses selected weré- considered adequate ‘based on the occurrence .

. ./of . clinical signs.of toxicity, alterations . in.hématological -and-

- serun.chemistry parametersand the ‘ihhibition’ of.blood; plasma and . -
brain'cholinesterase . activity. in ‘the" high.‘dose animals. iThese .
.:animals .demonstrated slight..anemia, associated ‘Wwith decreases in -
‘hematocrit,. hemoglobin, ‘erythrocyte. counts. and mearn. corpuscular -

- volume. | Hypercholesterolemia was also reported and absolute and/or

... could’ be - correlated té

;" gain~in‘high, doseimale

i “'Rats.:- Mobay' corporat

PN

..-relative "increases -in kidney ~and:-liver weights, were recorded. -
. Histological findings included duodenal hyperplasia, non glandular
‘gastritis, chronic nephropathy .and inflammation of ‘the lungs, which
‘ " “to: gross ..findings. .of 'thickened® cranial
‘intestines; . thickened “‘stomach, :granular: ‘kidreys.:and ‘localized
..lesions .on the lungs. er s7a 10% . redudtion in body-weight - -
. 4 nd:an;18% reductionin‘high dose ‘femdles ' -
~Jagcompared-to ‘controlsiatiweekri3 .t Ul T T T T e

"2} ":Single Dose:ChroniciToxi ity/Oncogenicity :Stidy/in Fischerizgy v, “
woTRats o L o e S R TR T T

. ‘Reference: i-Trichlorfon:

. HED. Déc. No. 008845

‘a. Experimental  Design

Seventy male ‘and 70 “female Fischer 344 rats were . administered
technical trichlorfon (98.5%) at-dietary levels of 0 or.2500 ppm (0
or 129 mg/kg for males and ‘0. or: 159 mg/kg -  for. females).. - The
animals received thé test diet for 104 weeks. Satellite groups of
'20/sex/dose level were included for interim sacrifice at week 58.
At the interim. sacrifice and at study termination,. animals were
- examined grossly and histopathologically for .lesions that-could be
related to trichlorfon administration. Ordan and terminal body
weights were recorded for all animals. Blood was collected at 3,
6, 12, 18 and 24 ‘months for assessment of clinical chemistry and
hematology parameters and for . evaluation of blood and plasma

S R
%
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cholinesterase activity.:

'b. . Discussion of Tumor Data )

The‘administratibn'of TCF was associated with an increase,in'the

~incidence of -renal tubular adenomas in males (0750 in'controlé Vs.

3/50 ‘at 2500 ppm). - Alveolar/bronchiolar - adenomas, were. also
increased in males (0/50 in controls vs 4/50 at 2500 .ppm) " and
alveolar/bronchiolar carcinomas (0/50 in" controls vs 3/50 at 2500
- Ppm) were increased in'.females.. "The lung tumors and renal tubular
- tumors . were outside ‘of the  historical control .range for _the
. specific tumdrytngﬁ(lungﬁorfrenal)'ih-EiScherj344'rats. ~None of

these .tumor types were increased . in ‘the  multipie dose {study”’

'conducted in the same strain of rats. Thé benign pheochromocytomas
that were present at a statistically s
dose males'.in the. initial chronic/oncogenicity study in Fisher 344
- rats, were not significantly elevated at-2500 ppm, nor was there a
statistically,signifidant,incréase in theé incidence of mononuclear
.cell leukemia,;;(See;TabLgs_lg&,ziforﬁCOmbined.analyses in male
rdts;wandgTablgj:!ffar.COmbined'analysis_in;female-rats.- The
'availab;giﬁistoficaljccntrolﬂdata;areugiVen in'Table 4) T

A

ignificant level in the high'

"" rint
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Table,l. Trichlorfon - Comblned Charles Rlver Flsher 344 Rat
' : Studies

Male Lung Tumor Rates* and Peto’s
Prevalence Test Results (p values)

Dose (ppm)_.

0 1100. 300 1750f - 2500 .

Alveolar/ oo ‘ : . "L-Z- ' . o |
Bronchiolar . - e ) R SN ' S
Adenomas . o/96 . D/ﬁo - -0/50 0/50°" 48/49 ;

RN € e o) (o) T ey

p= 0.000™ - - 2 g00™
Alveolar/
Bronchlolarj , o o c e : - .

- Carcinomas - 0/59 -1b/34_ o0 0f31. - 0 ..0/26. - :0/20

(%) o >§O)-f_'~fxu1?)f'f'_'"(O)_iv - (0) Lo (0 - _

Comb:Lned SR 0/96 .. 1/50 »_,"Q/é'o*, ..'0/50._:."-?,».;;; L 4/49
@ @ T ey ey T ey Y ey

p= .. ___0.061*"‘ e of;',094' o 2 0.001~-“‘~'~"

(ORI

excludlng those that d1ed or were sacrlflced before observatlon ofi~

“rlme-welghted average of th;s dose group is 1514 ppm.'
aFlrst alveolar/bronchlolar adenoma observed at week 70, zsoo-ppm; '

bF:Lrst alveolar/bronchlolar carcxnoma observed at week 106 100
ppm. : ‘

Note: Significance of trend denoted at control.

Significance of pair-wise comparison with control denoted
at dose level.

If ©, then p < 0.05. If ™, then p < 0.01.

. o
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Table 2. Trlchlorfon --COmblned Charles River Flsher 344 Rat
Studles .

Male Kidney Tumor Rates™® and Peto’s
.Prevalence Test Results (p values)

Dose'(ppm)<_

Lo 100 - ‘_3oo. - 17s¢f 2500 |
fAdenomas - ) 0/56 . 0142 . 0/41 _ ~0/32'1.{3i]271-’
' (%) - . - (0) - (0) ) B ©(0) ¢ .(11)
p= . 'o.'o,oi**. - = e "fo"‘.oo"i*’,“f

- +Number of tumor bearlng anlmals/Number of animals examlned

;excludlng ‘those that died or were sacrlflced before observatlon of
”the first tumor.f.

' #Tlme-welghted average of thls dose group is 1514 ppm..';,ff

-,aFlrst adenoma observed at week 101 dose 2500 ppm.'\

,-Note. .{]Slgnlflcance of trend denoted at control._zfﬂf "V"ﬂ“'\fn;,.Qﬁ

.- -Significance.of pa1r—w1se comparlson w1th control denoted
' ~at dose level.

- If: then p <0, 05. B $ then p < o 01.

I AU o

101 , : f( | ' //(:
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Table 3. Trichlorfon - ComblnEd Charles Rlver Fisher 344 Rat
. Studles h .

‘ Female Lung Tumor Rates™ and Exact Trend Test
and Fisher‘s Exact Test Results (p values)

Dose m)
0 ‘100 . 300 - 1750 ° 2500
Alveolar/ .
Bronchiolar S B ‘
Carcinomas . - 0/98 - 0/49. 0/48 * 1/50 32749
@) e ) (2) (8)
p = o;oo;4"‘*A © 1.000 1.000 - 0.‘338‘: 'o._o:ss*

ﬂ'*Number of tumor bearlng anlmals/Number of anlmals examlned

-t excludlng those that dled or were sacrlflced before week’sﬁ

R

--.#Tlme—welghted average of thlS dose group 1s 1514 ppm. O -

aFlrst alveolar/bronchlolar carc1noma observed at week 97 zsdbf

ppm. : R _ = ‘ '

- Note: .n81gn1flcance of trend denoted at control. S L o
© :rsignificance of pair-wise comparlson w1th control denoted e

- at ‘dose lével, - L : o

- I£7, then p’'<:0.05. - If ™, then p < o o1.

oo
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Tab1§‘4." Hlstorlcal control Data for the F344 Rat

Lung Tumors

"Mobay hlstorlcal data (no dates or number of studies provided)

o ‘Males o ‘  .~ - Females . '

LeSipn” - . . . Range - Number - .Range .~ Number
- Alv/bronch. 0 -2% " 4/360 - g -1% 1/360
aden’oma T o S . \~.; o - . .

Alv/bronch. . . 0. -1% -2/360° S 0 ~2% .- "'2/.360‘
_carcinoma . ¢ - S L R -

(Nd.historical'§At§9werg_proVi&ednfdf renal tubular adenomas.)

.Literatu:e gistonigal controlsa(%) from NTP data
SOurde i;_' qu 7;” Le51on:'f5;"_1i # Males ' N #fFémales

Haseman, et al. Alv/bron..adenoma 7'35/2350 (1. 5) Q118/2354 (0;8)
1984 R carcxnoma :z: : _*f20/2350 (0 9).: 8/2354 (0.4)

v-Solleveld _et al Alv/bron. adenoma'¥735/2320 (1. 5)a; 18/2379[(Q;8)
fo-, 1984 R : car01noma,’:u‘ ;20/2320 (0 9)'::”9/237p~(0;4):‘

4Goodman, ‘et al. Alv/bron.‘adenoma.;;35/1794 (1 9)J"21/i754'(1 2)
1979 o . car01noma~,ﬁ-;;<. 16/1794 (O 9) .5/1754 (0 3)
S '?”-_,ng SR e v _ 3 L :

Kidney Tﬁmors

Hlstorlcal control data from Charles Rlver Laboratorles, Feb. 1990

Lesion Male Renal adenoma # Males "' Rangg

5/964 (0.5) (0-3.3%)

- 12
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~c. Non-Neoplastic Observations

There was no treatment related mortallty in this study,
when the results from this study were combined with those
initial study in rats, a ‘significant increasing
in males was observed by statlstlcal analy51s.

‘however,

The admlnlstratlon of the test compound was associated w1th body
weight (9%) decrease and body -weight gain- decreménts (10. 5%,M and
18.5%, F). Compound related effects on weight gain became apparent

after week 10 of dosing. Food consumption was lower for the dosed . *

;males and females for the. first 65 and 90 weeks, respectlvely.

cllnlcal s1gns of toxicity included lncreased 1ncxdences of ‘urine-

staining,- enlarged abdomén and ‘tail =zones. In males, rough hair
coats and ocular paleness were reported. Anemla, -characterized by
decreases in hematocrit, hemoglobin, red cell count .MCV'and MCH,

was reported in both sexes of treated animals" during the course of
the study. Hypercholesterolemla was also present in both sexes and

in males, . .sporadic increases 1n hepatlc enzymes (alkaline
phosphatase, AST, ALT and GGPT). were _reported. Plasma,‘red cell

-and ‘brain cholinesterase acthlty were depressed to: levels >. 20'
.percent ‘in both sexes of treated. anlmals. Brain cholinesterase was ° . .-
58 percent and 54 percent lower than that reported for controls for“;cf

females and males, respectlvely.

-'There were reported 1ncreases in: 11ver, kldney and lung welghts.

from the-
trend in. mortalityv

(percentages not.. provxded in. DER), :when .controls . are conpared - to oar

. treated. females. Both sexes- of animals’'also” had ‘decreased. termlnal'ff
'_~body welghts (7% decrease for ‘males- and 11% decrease “for- females).;f'

;At 2500 ppm, macroscoplc examlnatlon demonstrated statistlcallyﬁ‘f“‘“

.351gn1flcant treatment related lesions such-as: external stains’ and'?'
-dlscharges, tall and: skln zones .of ‘ulceration in males, lung zones

.and." foci: in  both: sexes, kldney' dlscoloratxon 'in both- sexes,;;th'

: thlckened and - dilated - .cranial. small lntestlnes ‘and raisedor

granular serosal zones -in the intestines ‘of . males. In females,
enlarged spleens were also observed S

‘Mlcroscoplcally, renal tubular hyperpla51a was present to a greater
degree in both sexes of treated animals; however, this finding was

not statistically significant. The incidence of this lesion was
3/50 and 7/50 for control and treated males, and 0/50 and’ 3/50 for.

control and treated females, respectively. Chronic- nephropathy was

present at a statlstlcally 51gn1f1cant level in dosed females. -

This lesion was also present -in almost all male'rats, the incidence
being 49/50 for controls and 50/50 for treated males.

13
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Lung lesions in both sexes of treated animals consisted of chronic
inflammation, type II pneumocyte hyperplasia, ‘and multifocal
- distribution of adenomatous hyperplasia.. The incidence of duodenal
hyperplasia was significantly increased in the treated males and
was non-significantly increased in treated females. Gastritis in
- 'the non-glandular portion of. the stomach was reported in treated
‘males and females and was associated with ulceration, necrosis and
reactive inflammation, hyperplasia with overlying hyperkeratosis
and active healing - (re-epithelialization). ~ ‘Hepatocellular
vacuolation was also statistically increased in both sexes of
- animals. oL e ' , . . A
Renal calcification was significantly increased for males with
. °33/50 -animals affected. compared to . 9/50- for controls.:
Hepatocellular hyperplasia was reported in dosed males,only.

d. Adequacy of Selected Dose Levels

The purpose “of conducting this single dose rat study was to make
sure that trichlorfon was tested for carcinogenicity at an adequate
. doesage. .All findings-at 2500 ppm, with the exception of hepatic
‘dilatation and ‘associated ' increases in hepatic -enzymes, were
‘present..at  the highest  dose tested ~in the "previous. rat study. -
There was also.-a..greater deprgsSion»ih~blbodrib:aihwandiplasmag'
cholinesterase activity when the values obtained at the 2500 ppm
- dose level were compared to._the values at 1514 ppm . (average high

dose in.the multiple dose-rat study)'/.  In:males,’ an incréaSingi“.

~ trend in:mdrtality,fwithlincreasing‘dbseffwas:preSentjwhenfthe-”
. results were combined for both-studies 'in rats. ‘Based ".on- the

. clinical.findings (urine staining; enlarged abdomen, rough coats,.

anenia, .’ increases. in hepatic enzymes, . decreases " in .red-:cell -
parameters), = the . gross, and_fmiéros¢dbicgffindings;H(inh#the
.géstrointestinalutract,AliVer,~lungsﬁgndﬁkidneys)ﬁ=ami'on the
-depression of red cell, plasma.and brain cholinesterase at ' levels’
‘greater than 20% of controls it was determined that this ‘dose was -
-excessive. o ' Co S L -
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3. 24 Month Feeding/Carcinogenicity-Study in Mice -

Reference: Trichlorfon: 2-Year Feedlng/Oncogen1c1ty study ln,Mlce.'

Mobay corporation. 1988. MRID No. 40782401 40844301. - HED Doc.
"No. 009626, . A R

a. Experimental Design

Trichlorfon was admlnlstered in. the ‘diet to S50 male and 50 female
CD-1 mice at levels of 0, 300, 900..and 2700 ppm (0, 49, 158. or 514

mg/kg in males and O, 66 245 or 750 mg/kg in- females)., An1ma1s~

were: 1nd1v1dually housed and. food -and water were available -ad
~libitum. Hematology examinations .were- performed:on 10 males and.10
females per dose level at weeks 80 and 104 and at the termlpatlon

of the study. cholinesterase act1v1ty'was assessed at weeks 80 and

104. No 1nter1m sacrlflces were performed 1n thls study.‘

b. Discussion of Tumor Data

. Trlchlorfon was assoc1ated w1th an. 1ncrease in the 1ncxdence of
Jlung adenomas’ 1n low ,dose: females (30%), only. . ‘The incidence of
1ung carcinomas was 1ncreased in- mid ‘dose femalés (185) and “the-
incidence of combined. “1lung . tumors ‘was - increased for all treated
groups of females when compared to controls, however, there' was-a-
statlstlcally significant. increase for comblned adenomas / carc:.nomas
in the low and mid-dose groups only ‘(Table 5) In- males,.a

pOSltlve trend was observed- in :the® incidence “Jof hepatocellular'-i

adenomas, however, . there were no “statistically ‘significant
lncreases by pa1rw1se comparlson w1th concurrent controls"™ (Table
6) . In male mice there was .also -an- increase’ in.the number of
" treated. animals that were . found to’-have ‘hémangiosarcomas . of : the

11ver, nuscle- and ‘spleen when- compared to controls; however, thlS T

1ncrease was not assoc1ated thh a dose response relatlonshlp.
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Table S. Trlchlorfon - Charles River cD-1 Mouse Study

- Female Lung Tumor Ratest and -
Peto’s Prevalence Test Results (p values)

Dose (ppm)
0 300 900 2700
Alveolar/BronchLolar , : . - . R B ‘
Adenomas ‘ -4/44 . 13/44... - 5%/42 o 7/43
(%) - (9) (30 . 12y . (16
p = 0.442" . 0.020" - 0.370 ' . .9.1ks
.Alveoler/Bronchiolar e : L - '
Carcinomas 2/46 - 2149, ' ‘Sb/49 o 5/47
(%) 4) @ (18 (11)
po= 0.109 .. . 0.439 S 0.013% 0.088"

. -Combined
(%)

Ce/a6 o isgas ' ragae T 10%747
3y (31 - S wc(2) 0 (1)
0. 379“,ggfg;fo;béifjﬁ-ja%fo;ozé* S0, 121

- +Number of  tunor _bearlng;{anlma;s/Number Of anlmals examlned
,_excludlng those that die oy . ;
- the first tumor.;ﬁ“,#”

'“Negat1ve~trend;ﬁtfe'ﬂ'-ﬂ

“a

aPlrst alveolar/bronchlolar adenoma observed at week 73 900 ppm.

bFlrst alveolar/bronchlolar carc1noma observed ‘at. week 62, 900" ppm.‘

°Two anlmals in the 2700 pPpm ‘dose group had both an adenoma and a

carcinoma.

Note:

Slgnlflcance of trend denoted at control.

Significance of pa1r-w1se comparlson'w1th control denoted
at dose level.

If °, then p < 0.05. If ™, then p < 0.01.
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.

_ Table 6. Trlchlorfon - Charles Rlver cD-1' Mouse Study

Male Hepatocellular Tumor Rates and Exact Trend "
Test and Flshe:_s Exact Test Results (p values)

' Dose (ppm
o 7300 900 2700
Aderiomas ., ' 10/50 .‘[_ 11/49~j_* - 16/47 . 17%/4s
@ . o) (22)7 o i@ (38)
pP= .- o0.041" '~“',o;472_“ . -0.091 - 0.069

‘Carcinomas " - 7/50 - c2/49. s8/47 . 4/48
® Ay . an L (8)
CpEe T 9;&95553.;1¥hp,085ﬂff,n-.fo 425“'d-:d'- 0.286"

Combined ‘¢ “17/50 ?f‘ 13/49 ;inf‘ 2i/47 ;¢'-i' 20°/48
}(%)“‘? T (34) (27) : (45) . {t (42)
. o ’:;;'-l ST Ce e ) R

0 193 0 283

o _'*Number of tumor bearlng wanlmals/Number of anlmals examlned :
'-,excludlng those that dled 5 er crlflced before week 53._1:”

’mNegatlve trend or negatlve‘change from control __w;~_-t;
q . N 1 B . . . »V - ‘: 'A: : . v
““Flrst adenoma observed at week 70 dose 2700 ppm.

A

‘bFlrst car01noma observed at week 68 dose 900 ppm.\

I

cOne anlmal in’ the 2700 ppn dose group had both an adenoma and a

: carc1noma. :

Note: Significance of trend ‘denoted at control.

Significance of pair-wise comparison with control denoted
at dose level.

If then p < 0.05. If ,.then p < 0.01.
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C.  Other Non-Neoplastic Observations

In female mice, there was a éﬁatistically-signifiéaht increasing -
trend for mortality that was associated with increasing doses of
trichlorfon. : : R T

discharges 4in females at the -h;ghest;“dosé{,ﬁésﬁed.";ffPIasma,f
erythrocyte and brain cholinesterase:activitthere;qepressed@in all
dosed groups: ‘at - some sampling interva}l }ddrinq'*the_“étudy;

Depression of cholinesterase activity»waerepo;ted_to‘bé_z;zo%nforf_>

_and}high“dqse&(17%) females;A;RelatiVeﬁadrépalgwéight{Waéi””“”"i ed’
~in- low 'dose males. and. ~-ab_solute‘~i;;hear;v.'-.‘w_e_igfm_: ~was. sig
Aincreased in'high.dosefmales."ﬁcNdfﬁigures“wéré'prbVided}

which would allow for}ca1cu1&tidd&df&p§rceﬂtagesy;-“ny_

+in’ high -dose ‘ ima

. A . 7 L. - S
Grossly, . liver focxivwere;{prgsgnt;

‘included changesfinﬁl?ﬁphande}ég;oﬁﬂahdjépleqiq;

Microscopidally, the ‘only . s'igri'ifi_dgil_'ﬁ:g;yf.'.--:'ing:;'edfse‘d»'
congested. mesenteric = 1lymph -nodes' and skin uleer

._femalesganq*hematoppiésisﬁin§ﬁigh,;géggmalés;‘;jg

d. Adéduacy of Dosihg for Détefmihind:Cér¢ihbqehic Potential;: i - -

i

Based_ on Athef,de¢reasés" in ‘plaSma;  brainf and':grythrocyté‘<
cholinesterasg! activity -  reported iin the = 24. month -
feeding/carcinogenicity'study:in_micey_the doses were adequate for

determining carcinogenic potential.

18
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E. Additional Toxicology data on Trichlorfon
1. Ten year Chronic.Feeding/ohcogénicity Studyﬁin'Monkeys
"Reference: : Trichlqrfon:,ChronicAFeeding/Oncogenicity Study .in

Monkeys. = Mobay Corporation. 1988. :MRID 40776001. Hed Doc. No.
009626. : C A : S

TeChnical»tridhlorfon (99.1% and 98.6% purity reported),Was_fed to -

Rhesus monkeys (5/sex/dose level) "six days~per-Week,‘£or‘1o years.
The dietaryklevels_werejo, 0.2, 1.0-6r 5.0 mg/kg/danand the

compound.was-administeredfvia,Tang orange. juice.

There were no compound related malignancies reported for ahy of- the
monkeys :in this study. ' Benign neoplasms  were reported but weére
‘infrequent “in ‘their odccurrenc¢e ‘and ‘could not be associated with
. trichlorfon - administration. ‘Additionally, there were no
preneoplastic lesions reported after ‘the ten year treatment.
. At the highest dose tested, there was a decrease in the body weight
. for both: sexes (6-28%, males, 6 - 33% females). At this same dose
"leveél, transitory signs of cholinesterase depression were observed
- -during ‘thefirst month of.dosing in- females. ‘These signs included

musble_faSCiculatibns-and~di§rrhea;?“piarrhea was'also observed in-

A,:tﬁéihighfdése,males.fj;,_hﬁ»ui B _
' Anemia, that was chéraCtefiZedgby'debreésés:in(e:ythroéyfeiéohnéé;
- hemoglobin'.and’ hematocrit values, was reported  in.both . 'sexes :of

‘high ‘dose.animals. :-Plasma and erytlirécyte.cholinesterase ‘activity

were dep;essedp(>20%)siqgall7treatedfgr0ups‘excepthOWjdbéé"méles
and brain:cholinesterase was depressed (>20%) in all treated groups

[
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2. Metabolism

In the 1992 IPCS Environmental Health Criteria publication on
trichlorfon, it is stated that,trichlorfon-rearranges»to,form
dichlorvos (DDVP) . wvia - dehydrochlorination. .. After . the
administration of trichlorfon, DDVP has been. found in animajl

pProducts of DDVP. were found. as evidence that this"compound was
formed (;otal dose and circumstances -of ‘administration . not
Provided)-. ' S : ‘ g R

The. main metabolites of radiplabelled'trichlorfdn-fouﬂd*in'mahmals
were demethyl trichldrfon,_demethyl dichlorvos;ﬂdimethxl.hyﬁzqgen
phosphate, methyl hydrogen phosphate gnd:phospboric;aCida'“The'main’
degradation routes bf~trichlorfon’arE'demethylationy'P—dﬁbond
cleavage,. and ester hydrolysis. F T

3. Genotoxiéity

others depending /on the»$Y$temguséd;;theadosagé ~the ‘purity :an
s¢urce’dfpthé~testfmatqrial-and the ‘possible effect ived
its. degradation products (IARC, 1983):: The following results;
- found in HED’s data, base (from'acceptable‘studiés"»“ “trichlé:

- In gene mitation aséay.(Ames)tyith«8a1ﬁ05§1
,trichlonfonffwaSﬁﬁfqund%.tgwﬂbegfweakl itage
concentrations_withﬁOrswithOut activation.:

o # 003267) .

- .both with'and -without

- In a gene mutation .assay conducted using ‘§: cerevisiae;

Atfichlorﬁon;was»not found to be mutagenic with.or without metabolic
~activation. (MRID 2546446, HED Doc. # 004509). - S -

3’I'he IPCS dpc_umgm also indicates that dichlorvos (DDVP) is a contaminant of technical trichlorfon and is a degradation product of

teichlorfon in neuteal and basic solutions. DDVP can also be formed during the analytical detection process [Memo, dated Junesl3, 1988: -
Trichlorfon, Gross To Miller, et al., HED Doc. # 006665]. '
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- In an UDS study,: trichlorfon was inactive . in inducin

unscheduled DNA synthesis. in rat hépatocytes up to lev

. e . , els of Severe
cytotox1c1ty. (MRID 00028625, HED. Doc. ¢ 003267). ' :

. = In DNA damage and repair studies, trichilo iti
for DNA damage ang repair in g, typhimurium, but negative jh
relative toxicity assays with E.coli and B. subtilis strains, (MRID
0002862'5, HED Doc. # 00326:7). ’ ‘ S o

. = 'In another _DNA damage/repair ~Study conducteq ‘with

S.cerevisiae, trichlorfon was positive for mitotic re

the presence or .absence of 'S-9 activation at concentrations from-10

to 50 mg/mL. (MRID 00028625, HED Doc. # .003267).. A
‘= At cytotoxie levels, trichlorfon Was associated’ with a

marginal but significant increase in sister chromatid exchange in

Chinese hamster ovary cells. ‘ (GS_O:_LO4149_,‘ HED Doc. # 003267) .

21
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4. Structure Activity Relationship- .

Trichlorfqn, naled‘and,dibhlbrvos‘(DDVP) are stnucturally related
organophosphate insecticides,= DDVP has been classified.as a Group
C_carc1nogen'based.on_the presence of forestomach tumors in female

B6C3F1 mice and mononuclearacell'leukemia3in_male Fischer 344 rats;
‘naled was classified a ‘Group E cheni al, having no evidence of

Figure 4 Naied SRR . R Figure S DDVP
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F. Weight-of'the Evidence Considerationg:

The Committee -considered the 'following fécts fegarding " the
toxicology data on trichlorfon in determining th
"~ potential: ' '

1. Administration of trichlorfon to male and female Fischer 344

rats at doses of 0, 100, 300 or 1750 ppm (average high dose 1514
pbm) was associated with an increased incidence Oof ' benign
pheochromocytqmas in high dose males which was.signifiéant'by
pPairwise comparison with the controls (p < 0.05) and . which: was
slightly outside. of the histqriCal_controlprangé. It was alse

high doses, -but not at the mid-dose. -The incidence rate for this
- -tumor type was 37, 46, 38, and 52 percent for the control, low, mig
and high dose’ groups, respectively. - . ST

'Dqsing-in this study was considered adequate based.bn'signifiCAnt
. depression of cholinesterase activity; (plasma: 23% M, 38% F;. .
RBC: 35% M, 20 F¥; brain: 47% M, 46% F) in highqusefmalefand

female':ats; accompanied by-clinicallsiqnsiof.palenéssjﬁféughf

’jcogts,;hunchedjbacks,‘reduction of.bodyJWeight;gaih’(lo;s%;M,LiSf%‘
F), histopatholqgical;1esions Of hepatbcel1u1ér’dilatation,-renal '

: 'Calcification( intggtinal,hyperplasia*and gastri;is;ihimaleS{aﬁd“v;
inflammation - of the lungs . and - Harderian glands; and chronic -

. "nephritis and'gaspritis'in-fémalesr.* o

.incidéncésiQfglung"adéndmas,and;rénal-tﬁbuiaruadgnbmhsﬂih}maiESfahdf;f;*w~
- of ;ung_carcinomas.ih7femalesf<3All“ofvthese'tumor.iﬁcidences;Were

outside of the historical céntrol range. There was no increase: in

~ the incidenceﬁof;mononuclear cell,leukemia*in,malehratsxin,thi§’

=study*(incidence raté_37,percent'for contrQl*and*43_percéntyfbfﬁthe‘

trichlorfon tfeatédygrdup}rohere’was:alsp no significant increase
.in,the.incidence'of.pheochromdcytomas.(8 percent- and 12 percent -

‘respectively in the control and treated groups).

When the data from these two studies were combined and

statistically analyzed male rats had significant increases in the .

Palrwise comparisons of the 2500 ppm group and the controls for
lung adenomas and for, lung - adenomas/carcinomas and for  renal

adenomas.. These increases were accompanied by dose related
increasing trends. : -
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males and "females,'_re'sp‘e_ct‘ivelyj.  The cholinesteras
accompanied- by clinical: signs of urine stain, paleness ‘and rou
hair' coat, clinical. chemistry changes of decreased req cell
parameters . (red-.cell. _'count,_ MCV, _hemoglobin ~and 'he’ri)atocrit)',
increas_edjcholest_erdl-';and_j increased,he’pat,ic;en‘zyme’s’ (AP, AST, aLT
and GGT), ‘histopathological lesions similar ¢o -theose reporteq in
the multipile dose study, with additional lesions of hepa;t'OCe}lular
vacuolation - and - adenomatous .and pneumocyte - hYpérplas'ia “in: the
luhgs, and .an. increasing. trend in mortality in males when data from
the two studies were. combined.. . . - e o

3." In female: ¢D<1 mice administereq: trichlorfon at doses of o,
300,. 900 or 2700 ppm, there were significant. differences in the
pair-wise. c'ompar_igsons--pf .the 300 PpPm group with ~controls -for .
.al,\r_e'olar/brqnphio'lar -adenomas - and combined 'a;ve_aOIar/.brcnchiolar

adenomas, ‘and ~-/or '~ carcinomas. - There ' was alsp a..significant -

dif ‘erence. - in. ‘pair-wise.. ‘comparison of ‘the 900 ppm- group with .

controls. for ... glv'_e_o’lér’/bronc;hidlar;; : CArc'indmésﬁ}'- and "' combined
A Iygol’az:./bronchliolgr, adenomas and/or ‘carcinomas’.’ “No statistically
~ -significant pairwise increases: relative to concurrent controls were

L reported at 2700 ,_p‘pm?ﬁ‘qxf-;-:j_lung.;'-ad_éngmas,,' caﬁciﬁpmas_.';.fdrf{,: "c_om_bixjied

_Male“cD-1 mice had'a significant dose- ‘:frelaﬁedn":’anx;e"as,in'g_,_t"r‘end ‘in.
) ,he‘pa.t_:o‘cellular;‘\.;g‘dgnOmas.;;-ﬁ_; -however, - “there . were ‘no- significant
differ‘enéég‘.1 in the pair=wise ‘comparisons ‘of . the dosed - groups with
the controls. . L A

IS

Based ‘on the . clinical signs of urine stains and vaginal- discharge, -

histopa=thqlogy (lymph :node congestion "and skin ulcers) - and
depression of . brain, Plasma and red 'cellpcholine,st;era‘se‘ > 20%
depression in all cholinesterase'parame’ters at the_'highest dose the
doses tested - were - adequate for determining the “‘carc¢inogenic
potential of trichlorfon. ' : o o

4. In Rhesus monkeys administered trichlorfo‘n_ at-doses of o, ."0_.2,
1.0 or 5.0 . mg/kg for ten Years, there were no .compound ass‘c’:clatt?d
tumors or Preneoplastic lesions.. The duration of treatment in
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potential for this Species.

5. Metabolism data demonstrated that the compound is excreted via
-the urine, feces and expired air, with 80 to 90% of the ‘compound
being excreted within 24 hours.. The main ~degradation routes are
demethylation, P-C bond cleavage and ester hydrolysis. '

6. Positive genotoxicity data are available in the Salmonella
assay, in in yitro cytogenetics ‘assay in mammalian’ cells, DNa -
damage and repair using S. typhimurium, ‘and '.plastogenicity' to human -
lymphocytes:. Negative .genotoxicity data are available for gene
mutation in s. cerevisiae, unschediled “DNA. - synthesis' in "rat
hepatocytes and DNa damage - and repair using E. coli ahg B.
subtilis. - A ’ e T T e

»

7. Trichlorfon is structurally related to DDVDP which has been
classified as a Group C carcinogen by the-. Cancer  Peer- Review
‘Committee and the Scientific Advisory Panel. Trichlorfon is -also’
structurally related to naled which has been classified as a ‘Group -
E chemical with regard to carcinogenicity. ~

8. -Carcinogenicity in animals ,--"}I‘:_'J_’.;é‘li‘ioi:j.f'on o

After a full evaluation - of ~“all’ ‘of: .the “data‘ and _supporting
" information regarding . animal carcinogehicity, “the Committee

concludes that exposure to trichlorfon resulted in -an increased -
incidence of t(mors of- the kidney - (adenomas) -in ‘male rats’and

tumors of the lungs in both sexes of ‘the rat’ ( adenomas and. combined '

'adenpmas/darcinomas in males, carcinoias -in_females) ‘at _doses

"~ determined to be. excessively toxic to ‘the rats."- ‘The relevance of .

-the tumor data to .an .evaluation of *’tt’_i_chl-érjfcri'sf;pgtént.ialﬁfop-' :

+human carcinogenicity is:discussed elsewhere in this document.
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G. Classification of Carcinogenic Potential: .

EPA’s "Guidelines for Carcinogen Risk.Assessment" (FRS1: 33992~

34003, 1986] for Classifying the 'weight of evidence fop

.The consensus of the CPRC was that‘triéhlorfon shoulqd be ‘classifieqg
as Group E - no evidence for carcinogenicity in humans.  qhig
decision was baséd on. the results of two animal studje:

were flat and not sustained at the high dose.»»-'-'The.'increase in

Pheochromocytomas. seen in male rats in ,th'ev‘multi-d0se study was not

confirmed in the single higher dose study.

. more appropriate, based on the following: Although the significant
“increase. in tumors .occurred only at an excessive dose: in. both sexes

of ‘the. rat, the increases were statistically significant by

Ppairwise . comparison with controls (p<.01 in the -male4) + the"

incidences were well outside of the-historical controls, there were

- statistically significant positive trends (p<<01)- and these tumors

“In the female rat, only tumoxrs in the lung (all carcinomas)  were
significantly increased, with a pPair-wise significance of p<0.0%; there was also
‘4 positive trend, p<0.01, for these tumors.
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