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On May 7, 1998 the Health Eﬁ’ects Dmsmn ] Hazard Ident:ﬁcatlon Assessment Review Commxttee N

i evaluated the toxicology data base of Dicrotophos, established a Reference Dose (RfD) and selected - .
the toxicological endpomts for acute dietary as well as occupatlonal exposure risk assessments. The

T Reference Dose (RfD), established in 1986, is re-evaluated herein. The HIARC also addressed the -

i potential enhanced. sensitivity of infants and-children from exposure to ethyl parathlon as required -
. by the Food Quality Protectmn Act (FQPA) of 1996 The Commlttee s conelusmns are presented
in-this report ' o _ S . . :
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Committee Members in Attendance

Members present were: Karl Baetcke, Robert Fricke, Karen Hamernik, Nancy MaCarrol], John
Redden, Jess Roland (Executive Secretary), Steve Dapson and Kathleen Raffaele. Members in
absentia: William Burnam, Mike Metzger and Clark Swentzel. Data was presented by Chmg-
Hung Hsu of Tomcology Branch 2.
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chrotophos (Qhemu;_a,lly 3-hydroxyl-N N-d:methyl-m&crotonamde dnnethyl phosphate) isa
contact and systemic organophosphate insecticide, initially registered (1970).by Shell as an 82%
aqueous formulation (Bidrin 8 Water Miscible Insecticide) for spray application on cotton and:

" séed crops (such as soybean), and late (1972) as an 82% micro-injectible product (INJECT-A-
CIDE B) for systemic suppression of certain’insects on ornamental (non-crop) trees; Both of

these end-use formulations of dicrotophos; as well as techmcal Bidrin (85% a.i.) are classified as
restricted use pesticides, based on acute toxicity (Tox. Cat, I or II). A 48-hour re-entry interval ..
was established through Part 170-Worker Protection Standards for Agricultural Pesticides -

- (Pederal Register, May 10,1974). AnRtD ofO 0001 mykg/daywas estabhshed in 1986 '

W ch 1mposed addxtronal
environmental fate, ecological and residue reqmrements, useon: soybeans (di othet seed crops)
_'was voluntarily withdrawn. Subsequently (1986), all Shell Tegistrations were ttansfexred to - -

- Dupont and, early in 1994 ﬁnally assrgned to AMVAC Chenucal, the am'ent reg:strant

Followmg issuance of the chrotophos Reglstratlon Standard (1982), A

. The core toxicity study reqmrements as welI as addmonal envxronmemd fate/eﬁ'ects resrdue .
 drift and re“entry data was imposed in a subsequent Data Call-In (issued in 1991), while farther = -
- DCIs imposed human incident data requirements (1993), as well as worker exposure reqmrement: :

(1995). Much of the avallable tomcology data does not satlsfy current F[FRA Test Gmdelme oo
requlrements _ .

Currently the three reglstered products all contam drcrotophos as the actlve mgredlent the

 technical (85% a.i.); the water-miscible product for use on cotton (82%); and, the tree-injectible

for use on ornamental trees. There are no multiple a.i. formulations containing dlcrotophos mor - -
are there any (current) Section 24© products, The two end-use fornmlauona remain restncted use:

' products The only estabhshed toleranee is for ootton seedat 0 05 ppm. EERE L

- ;avmlableforppeczsehazardtdenaﬁcaaonfor' :

. 'scenarios. Haweva;fmmthelimitedstmﬁathatmavmlablemthe
. database, doses and endpoints have been selected which will provide Tt
R upperboundnskforacuteanddietmyaswdlasaccupaﬂonalaqmsureA_',rj,‘,

‘MB.ﬂlN.Q...43759801 - PR R ST
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‘Executive Summary: In an acute neurotoxicity study (MRJD 43759801) chcrotophos

- (87.65% ai) was administered by gavage to 10/sex/group Sprague-Dawley CD rats
(20/sex/group) at dose levels of 0, 0.5, 5 or 10 mg/kg (in water, 10 ml/kg). The rats were
evaluated for reactions in functional observations and motor activity measurements (3
hours, and 8 and 15 days postdosmg) Two satellite groups (5/sex/group) were also

included for the purpose of 1 measurmg plasma ChE and erythrocyte and brain AChE on
days 1 and 8. .

At 0.5 mg/kg, drcrotophos inhibited brain (21% in ¢ and 22% in d‘) and erythrocyte o
AChE (16% in ¢ and l9%md‘)andplasmaChE(46%m 2 and 38% in &) on day 1 (all
depressions were statistically significant). Brain AChE and plasma ChE reached about
90% inhibition at 10 mg/kg. RBC AChE never exceeded 50% inhibition.- Brain AChE
remained inhibited (7%-14%) for males at all doses by day 16 The NOEL and LOEL -
. for ChE/AChE inhibitien is < 0.5 mglkg , ‘

At 5 mg/kg and above, drcrotophos produced chmcal  signs (prmcrpally decreased

activity, upward curvature of spine, pinched in sides, flaccid appearance and decreased

pupil response in most or all animals and several other signs in'some animals. Overall

some 25 in males and 24 in females FOB parameters were reported affected by treatment::

. in'the 5 and/or 10 mg/kg dose levels of dicrotophos. Motor activity was decreased. At 10
mg dicrotophos/kg produced deaths (7 ¢ and 1 &) within 3 hours after dosing. Most

signs regressed after one day but some persisted for 3 or 4 days The LOEL for .
neurotoxlcrty is S mg/kg based on clmlcal signs. The NOEL is 0.5 mg/kg

This acute neurotoxmty study is classified acceptable and satrsﬁes the gurdelme

o ‘requirement for an acute neurotoxicity study (8 1-8)in rats. Slgned and dated GLP, Quahty
- Assurance, Data Conﬁdentlahty, and Flaggmg statements were provrded ‘

Wmmww 5 mg/kgbased onthe plasma, RBC
' and bram ChEI observed on Day 1; aNOEL was not estabhshed B -

mmtumsmmm Thls dose is appropnate since the eﬁ'ects were .

observed.on Day 1 following a single dose. Also, ari additional Uncertainty Factor of: 10

- was applied for the use of a LOEL for risk assessment 'AUFof 10 (as opposed toa3x)
is needed because of the seventy of the eﬂ'ects seen at the lowest dose tested followmg a

o smgledose

- Ungeﬁmntxia&lnnﬂlﬂ ’1000 (10 X for mter-specres extrapolatlon, 10x for mtra—specxes

o vanabrhty and 10 X for Iack of a NOEL)

P AcuteRfD ___Q.S_mslks_ 0,005 mglkg
| T

A

" 'This Risk ,ASsessrnentis ’required. Iy



.B. Chronic RfD ,
.SJM.d)LS.QI:&t&i Chronic Toxicity - Dog - §83-1b
MRID No.: 44328401 |

Executive Summary: A 2-year feedmg study (MRID 44328401), drcrotophos (87.65%
wi/w, Batch No. 403001 B) in corn oil was administered to 4 beagle dogs/sex/dose by

~ capsule at doses of 0 (corn oil only), 0.025, 0,1, or 1.0/0.5 mg/kg/day for 1 year (high-
dose dogs received 1.0 mg drcrotophos/kg/day for 13 weeks, after which they were not

- dosed for 7 days and were then grven 0.5 mg/kg/day from week 15-52) :

" No animals died during the study Treatment-related chmcal srgns were seen pnmanly at
the high dose before it was lowered to 0.5 mg/kg/day, and were correlated with the .
inhibition of plasma and erythrocyte cholinesterase (ChE) activity. Signs mcluded shaking -

* - and subdued behavior (2/4 or more dogs/sex during weeks 13-14 and in one female during -
week 24); unsteady gait (one female at week 13) and a slight increase in the :
incidence/frequiency of fluid feces, regurgitation; and vomiting (both sexes). High-dose
dogs also resisted dosing and males had reddening and peehng of the scrotal skin wrth

sores primarily during the- ﬁrst 14 study weeks '

. Weekly body werghts of high-dose males were lower than those of controls (s 8. 4%, p<
0.05) several times between weeks 5-and 14, and their week 1-14 body weight gain was
. 48% of controls. After the hlgh dose was lowered, the body weights improved and their
overall weight gain was greater than of the controls. Weekly body weights of mid- and

. high-dose females were up to 10.3% lower than controls throughout the study (p <0.05 for

weeks 6, 7, 9, 14, 47, and 49-53 at one or both doses) and théir overall weight gain and -
food efficiency were 74-78% of controls. There were no toxreologlcally srgmﬁcant S
differences from the controls for hematology, clinical chemrstry unnalysrs, or _

" ophthalmoscopic parameters, organ weights, or gross and microscopic pathology No
neoplasnc lesrons attn'butable to test artlcle admlmstratron were reported ol

Based on the 26% lower overa]l (week 1-52) body werght gam (and food eﬂicrency) in o
. mid-dose females, 0.1 - mg/kg/day is concluded to be the LOEL under thé conditions of this.
*_study; the corresponding NOEL is 0.025' ‘mg/kg/day. The reviewer disagrees with the T
study author that the body weight changes at the mid-dose were not toxicologically
s1gmﬁcant and that only the hrgh dose represents a LOEL for body welght changes e

o ?‘Plasma, RBC and bram ChE actmtres were: mhiblted by drcrotophos treatment

throughout most of the study in both sexes. The degree of inhibition was clearly A
' dependent on the dose but not on the e exposure duration. ‘At the high dose, the plasma,
- RBC, and brain ChE values were 36-64% of controls (p < 0.01) and neurologic . -
impairment was clinically evident. At the mid-dose, plasma ChE activity was 55-61% of ‘
‘controls (p < 0.01) in both sexes, RBC ChE activity was 83-91%of controls (p < 0.05 or
0.01 for males only) and bram ChE was 81-88% of controls (p <0, 05 for females only) r

L
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Although there were no visible neurological effects at the mrd-dose because the parameter
. most germane to neurotoxicity, i.e. brain ChE, was statistically significantly inhibited in
females (19%, p < 0.05), and plasma ChE was substantially inhibited in both sexes, the
NOEL and LOEL for ChE/AChE inhibition is <0.025 mg/kg/day. The reviewer dlsagrees
with the study author that the high dose is the LOEL for ChE mb1b1t10n :

‘This study is classified as acceptable and satisfies the gmdelme requrrement for a chromc
oral tox1c1ty study (83-1b) in the dog

LOEL— 0.025 mg/kg based on the plasma ChEI
observed in both sexes. This value was recommended for the endpomt because a NOEL
was not established. B S

| ]_Inc_ertmmmm 1000 (10 x for i 1nter-spec1es extrapolatron, 10 X for mtra—specres
variability and 10 x for lackmg ofa NOEL)

Chronic RD= _0,025 mg/kg/day ~ 0.000025 'nig'/kg/day. |
R - 10000 - - ~

: 1 ) rtainty Factor: An additional Uncertamty Factor of
10w was: apphed for the use of a LOEL for nsk assessment. A UF of 10is needed because of
the severity of the effects seen at the lowest dose tested o . ‘

Thls risk assessment is requlred

S o8 mmma&mmmmm

' 'There are no- res1dent1al uses Therefore doses and toxxcology endpomts were selected
only for occupatlonal exposure nsk assessments

1. Dermal Absorptxon
Dgrmal_Abs_anon_EacmL 100% Default is used due to-lack of a dermal absorptlon :
study as well as appropnate oral and dermal studles in the same specus for ;
- extrapolatlon of a dermal absorptlon factor : :
2. Short-Term Dermal (1-7 days) | | o
| .S.mdsLSﬂmi Acute Neurotoxmty Rat R S §81-8 :
_ M 43759801 i
. mm See Acute Dictary



Dese_andEndp_QmqungkAsmmgnL oral LOEL= 0 5 ms/kg based on the plasma,
RBC and brain ChEI observed on Day 1. This value was recommended for the .
endpomt because a NOEL was not estabhshed ,

Thxs dose/endpomt/study was selected due to the
lack of a 21-day dermal toxicity study. Also, the effects observed in this study after a
single dose is appropnate for risk assessment for this exposure period of concern (i.e.,

1-7 days). Since an oral LOEL was selected a dermal absorptlon factor of 100% R
should be used for thxs nsk assessmem o ) -

Thls Risk Assessment is requu'ed

3. Intermedxate-Term Dermal (™ Days to Several Months) '
Sg;_dy_SMChrochommty Dog o "_ "'~ §83 b
MB_!D_NQ 44328401 | h |
.Exmm_&mm_am See Chromc Dletary

‘{.1';'14"- i

' oral LOEL= 0. 025 mg/kg based on the plasma
'ChEI in both sexes observed at Week 13- measurement e

- since nelther a 21-day dermal mclty study nor 90-day toxicity studies-(oral or-

dermal) were available. Also, the endpoint (plasma ChEI) was measured at 13-weeks

which is appropriate for this .exposure period of concern (j,e., “7-days to several
months). An additional Uncetta.mty Factor of 10 was apphed for the use.of a LOEL
for risk assessment. A:UF of 10 (as’ opposed to a3 x) is needed because of the.
- - Severity of the effects seen at the lowest dose. Since anoralLOELwas selecteda
dermal absorptlon factor of 100% should be usedfor thls nsk assessment ‘
Thxs Rlsk Assessment is reqmred. ‘ - _
L4, Long-Term Dermal (Several Months to Llfe-Time) |
' Based on the use pattem, long-term exposure nsk assessment 1s not reqmred

" s, Inhalatxon Exposure (Any Tl.mePengd) \ b

: Smdls_elemd.Awterrotomcny . Lt __:-.j."~,,'§»,§8‘l-8.v

- MRID No: 43759801

int: The 2-year study was used for tlns nsk assessment -




Exemm&mm See Acute Dletary

Dme@ndp.omt.fo:.&skAssessmmL oral LOEL=0.5 mg/kg based on the plasma,
" RBC and brain ChEL

Due to the lack of an acceptable mhalatlon study,
an oral LOEL was selected The followmg steps must be used for route to route. .
extrapolatlon (1 e., oral to inhalation): = o :

- StepI. The mhalatxon exposure component (i.e uG a. L/day) using 100% absorptlon rate |
3 (default value) and apphcatlon rate should be eonverted to an equtvalent oral dose '
-~ (mghkglday). - - .

SegLE._The dermal exposure component (mg/kg/day) usmg a lOO"/dermal absorptlon
rate and application rate should be converted to an eqmvalent oral dose The dose should -
. thenbe combmed with the oral dose in Step L - : : :

Stgp_]]l The combmed dose from Step II should then be compared to the oral LOEL of 05
mg/kg/day to calculate the MOE for Short-Term exposure and the oral LOEL 0of 0.025 -
mg/kg/day to calculate the MOE for Intermediate-Term exposure: Long-Term exposure
nsk assessments are not requlred based on the use pattem. ‘

Thlsnskassessmentlsreqmred. . : ‘- o S

. AMOE of 1000 is reqmred forboth dermal and mbalatlon exposurensk assessments and -
: mcludes the conventlonal 100 and an addmonal 10 for the usea LOEL for allnsk assessments

Under review. R : ‘i' R e
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Under review. _

- The carcmogemc potentral of Drcrotophos could not be made siiice the: recently submrtted
~ carcinogenicity studies in mice and rats are still under revrew .

, Salmonella (Ames) study (MRID 43603301) Cultures of five Ames (TA) strams of Salmonella

Yyphimurium were exposed to Dicrotophos for 48 hours, , with/withoyt mammalian activation
(S9). No increased reversions were recorded up to limit dosing, SOOO,ug/plate This study is o
acceptable—gurdehnes (§84-2a), demonstratmg negatlve for reverse. mutatron m Ames Testmg

Chromosome damage in vivo (Mouse MT MRID 43603302) Mice were admlmstered single
doses of Dicrotophos by i.p. injection, and bone marrow sampled for the presence of micronuclei -

in polychromatic erythrocyte. No increased incidences of micronuclei were found at doses up to a

severely toxic level (6.6 mg/kg). This study is acceptable-guidelines (§84-2b) demonstratmg no-.

induction of mrcronuclel (chromosome damage) in bone marrow PCEs of mice, treated upto -~
lethal doses .

. \ Mammahan gene mutation in vitro (MRID 4359140 1) Cultures of mouse lymphoma (L517 8Y)

cells were exposed with/without S9-activation of Dicrotophos in two separate trials. Dose-

_dependent and reproducible gene mutation was recorded in both the presence and absence of S9
_actlvatron at non-toxm doses of 750. ,ug/ml up to. the cytotonc I-IDTs, 2000-3 000 y,glmL

For both mutagenesrs assays the 'I‘FT colomes for the cuttures treated wrth the three hrghest

~ - doses and the solvent control were sized accordmg to dxameter over a range from 0.2 to 1.1 mm.

The data on colony size: distributions from both the initial and confirmatory mutagenesrs assays

'in the absence of S9.and from theé initial assay in the presence of S9 showed an increase in the

frequency of small colonies whenthe cultures treated with the highest dose were compared to the "
solvent control cultures. Thisincrease is consistent with ‘damage to multiple loci on chromosome -

11 in addition the loss of the TK locus. The colony size distribution data from the. confirmatory

mutagenesis assay in the presence of S9 showed an increase in the ﬁ'equency of mediiim to large

~ colonies when the cuttures treated wrth the hrghest dose werecompared to the solvent com:rol

cultures

This study 1s acceptable—gmdehnes (§84-2a), demonstratmg posmve dose—dependent forward

~ gene mutation at the thymldme kinase (TK) locus of mouse lymphoma (L5178Y) cell: ouRures

beginning at 750 /.cg/ml up to cytotoxrc HDTs, 2000-3000 yg/ml, both in the presence anct
absence of metabolic actrvatrom ’ _ _ _ :

\




V. FOPA CONSIDERATIONS
1. Neuroto;ricity:
(@) Hen: Data' Gap

Smgle oral doses of technical drcrotophos up to an acute LDy, (7.4 + 0.7 mg/kg) did not produce N
signs of acute delayed neurotoxicity in hens (1963, MRID 00013444) A single oral dose of 8 -
. mg/kg technical dicrotophos (the LD,) in atropine and protopam-protected hens produced no -
signs of acute delayed neurotoxicity (1965, MRID 00014010). Lack of suitable control groups

. and msuﬁiclent mformatron on hlstopathology, however, invalidate tlns study

(n) Rat:.
'In an acute neurotomcrty study (MRID 43759801) dlcrotophos (87 65% ai) was admnnstered by )
gavage to IO/sex/group Sprague-Dawley CD rats (20/sex/group) at dose levels of 0, 0.5, 5 or 10

E ‘mg/kg (in water, 10 ml/kg). The rats were evaluated for reactions in functional observanons and

. motor activity measurements (3 hours, and 8 and 15 days postdosmg) ‘Two satellite groups . .-
* (S/sex/group) were also included for the purpose of measuring plasma ChE and erythrocyte and o

_#bramAChEondayslandS _ B L |

At0.5 mg/kg, dicrotophos inhibited brain (21% in 9 and 22% in &) and erythrocyte AChE (16%
in ¢ and 19% in J) and plasma ChE (46% in ¢ and 38% in ¢*) on day 1 (all depressrons were -
statistically srgmﬁcant) Brain AChE and plasma ChE reached about 90% inhibition at 10 - ,
" mg/kg. RBC AChE never exceeded 50% inhibition. -Brain AChE remained inhibited (7%-14%)
- for males at all doses by day 16 The NOEL and LOEL for ChE/AChE inhibition i is < 0 5.

mg/kg.
- At 5 mg/kg and above, dlcrotophos produced chmcal s1gns (pnnmpally dms_ed_am

most or allammalsandsﬂeml_oj;her_mgnsmsomeammals Overall some25 mmalesand24m
females FOB parameters were reported affected by treatment in the 5 and/or 10 mg/kg dose .
levels of dicrotophos. Motor: aetmty was decreased At 10 mg dicrotophos/kg produced dgm;hs B
(7% and 1 d’)wrthm3 hours after dosing. Most mgnsregressedaﬁeronedaybut somepermsted' '

" for3or4 days The LOEL for’ neurotonclty is 5 mglkg Based on clmncal slgns. The NOEL o

s05mg/kg

This acute neurotomclty study is classnﬁed acceptable and sansﬁec the gmdelme reqmrement for ' T

- an acute neurotoxicity study. (81-8)m rats. Signed and dated GLP Quahty Assurance, Data
, Conﬁdennahty, and Flaggmg statements were provrded _ ,

S



- In a subchronic oral neurotoxicity feeding study (MRID 43980201) 12 Alpk: APfSD

rats/sex/group were fed diets containing 0, 0.5, 5, or 25 ppm dicrotophos (87 65% w/w, Batch

No. 403001B) for 13 weeks. Body weight, food consumption, and clinical signs were recorded
~weekly. Behavioral testmg (Functional observation battery [FOB] and motor actmty) was

conducted one week prior to start of treatment and during weeks 5, 9, and 14 of dosing. At

sacrifice, 6 rats/sex/group were perfused and neuropathological evaluatmn was conducted for the

control and high dose groups; for the remaining 6 rats/sex/group, cholinesterase activity in .-
-plasma, red blood cells (RBC), and whole brain was determined. Two satellite groups, each w1th :

6 Alpk:APfSD rats/sex/dose, were s1m11ady treated and included for the purpose of measuring ~ -
cholinesterase activity (ChE) at week 5 (Group A) and week 9 (Group B):- The average L
consumption of test material in the 0, 0.5, 5, and 25 ppmdosegroupsformaleswasO 0.04,0.39, -
and203mg/kg/dayandforfemaleswas(} 004 045 and238mg/kg/day : o

" There was no treatment-related eﬁect on mortahty Eﬁ'ects on body wexghts were mmnnal : .
weights were statistically s1gmﬁcantly lower than controls at the high dose (< 10.4%, p<0.05 or .
0.01) during weeks 2-6 in males and 2-4 in females, and were corrélated with decreased food- o
consumption during weeks 1 and 2 (and decreased food efficiency in males). For femalesonly, =~ .-
body weights, food consumption, and food efficiency were s1gmﬁca.nﬂy increased at multiple.
time points starting at week 4. No notable changes were seen in behawor or appearance upon -
clinical examination. o .

Ui 9

Treatment-related effects on FOB and motor actmty were seen only at 25 ppm in both sexes.
Forelimb grip strength was decreased at weeks 9 and 14 in females (13- 14%, p'< 0.05 or 0.01)
‘and at week 5 in males (14%, p < 0.05). Hindlimb grip strength was decreased only in females at
week 9 (16%, p < 0.05). The mean overall motor activity was decreased at week 9 in males '
(34%, p < 0.01) and at weeks 9 and 14 in females. (23 and 33%, respectlvely, p<0.05 px- o
0.01)., The neurotoxic effects, as well as the statistically sxgmﬁcant increase in bramwexght in25 . -

' ppm males (s 5 2%) had no hlstopathologtcal correlates . . = _

* Brain, plasma, and erythrocyte ChE actmtxes were mh1b1ted by dlcrotophos treatment in-all -
. -groups of rats, most markedly in the bram. 11-20% at 0.5 ppm, 56-63% at 5 ppm; and 8‘7-90%
~.25 ppm (p < 0.01). RBC ChE mhlbmonfangewas 0-17%, 38-51%, and 46-60% at 0.5, 5, and
25 ppm, respectively. Plasma ChE inhibition varied: among males and females: the’ range was - Lo
. 10-12%, 34-39%, 68-7 l% for males and 11-28%, 66-74%, and 84-88% forfemdes at 05,5, and' R
A ‘25 ppm, respecttvely k : , e ’
- Based on the decreased gnp strength in females, decreased motor acttvnty m both sexes,
and marginal body Welght decreases in both sexes of rats; 25 ppm (2.03 mg[kg/day for -
- males, 2.38 mg/kg/day for femalos) is identified as the LOEL and 5 ppm (0.39 mg/kg/day
for males, 0.45 ing/kg/day for females) is the NOEL for systennc tonclty/nenrotoncxty
Based on the dose-related inhibition in bram, plasma, and- r'oC
-ppm (0.04 mg/kg/day for males and females) is the LOEL forthE mlnbmon, aNOEL
. cannot be assugned because 0.5 ppm was the loweqt dose tested.

,\ .; M \ ' . . _ ’
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-This study is classxﬁed as acceptable, pending submxssron of requested mformauon, satlsfymg
the guideline requirement for a subchronic oral neurotoxicity feedmg study (82-7) in the rat.

2. Dﬂdsnmsntallom
(D Rabbit: Data Gap (lack of the report)

Oral teratogemclty studles were performed in Dutch Belted rabbits (GSOOO3501 1973)
Technical dicrotophos was administered on days 6-18 of pregnancy at doses of 1.3,4, or 8-
mg/kg/day. Although, maternal toxicity including signs of cholinesterase mhibltlon, was S
observed at 8 mg/kg/day, no fetal toxicity attributable to dicrotophos was observed at this dose.
~ This study is considered to be a datagap since the study report ns not avallable for . o

" evaluation and valldatmn of the findmgs. ' : o '

i T
L
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(u) Rat:

Pt
i,
o iy

In a developmental tox1c1ty study (MRID 00263684), ﬁve groups of Sprague-Dawley (Charles

River Crl: CD [SD] Br) mated female rats (25/group) were administered single doses of 5

. mL/kg/day test article (Bldrm technical, 89.7% a.i.) orally by gavage at levels of 0 (sterile water <
vehicle), 0.1, 0.5, 1.0, or 2.0 mg/kg/day from (presumed) gestation day 6 through 15 inclusive, -

and surv1vors sacnﬁced on gestatlon day 20. ’ :

Prior to conductmg the main developmental toxxclty study, a prehmmary dose-selectton
 investigation was performed, using 6 oral dosage levels (0, 0.5, 1.0, 5.0, 10.0 and 150-

- mg/kg/day) administered by gavage to groups of 8 mated Cil: CD[SD]Br females each from - -
gestation days 6 through 15. Twenty-three animals died, one to seven days after begmmng S
. treatment: 7/8 of the 5.0 mg/kg/day group, and all 8 of both. 10.0 and 15.0 ‘mg/kg/day groups. .

Numerous clinical signs of compound (OP) toxicity were evident in these animals, The single
“survivor on 5.0 mg/kg/day lost weight and ate less during the study; and at scheduled necropsy
. (day 20) was found to have viable fetuses, apparently normal according to gross fetal -~ TN

' examination. Animals of the second lowest dose group (1.0 mg/kg/day) manifested fasciculations
(muscle twitching) 30 minutes-following dosing, beginning on gestation day 14.No changes .
from control were noted at the LDT, 0.5 mg/kg/day group-on fetal i intrauterine syrvival, sex ratio,
mean fetal welghts, or gross exammauon. Based on these results dese levels, as mdlcated above :

. for the deﬁmtrve study were selected.

: Dunngthe deﬁmtlve study, ammalswere observeddatly andbodywexgbts andfood e T T
* consumption recorded penodlcally Gross clinical, reproducuve and fetal parameters:were R
recorded at termination. " One-half of each fetal litter was examined for soft tissue anomalies and , T
- fetal kldneys graded for renal papillar development, while the remaindér of each litterwas =~ -~ = .
prepared for skeletal examination; fetal values were. reported both mdrvrdually as well as by
litter. Statxstlcal analyses were conducted on: all relevant data sets J :
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No dams dled aborted or delivered spontaneously during the course of the study, but sxgmﬁcant
levels of fasciculation were recorded at 1.0 and 2.0 mg/kg/day (respectively, in 20 and 25
animals), as well as significant mean body weight losses and decreased food consumption (the
latter recovered to control levels during the post-treatment period, days 16 through 20,

- Additionally at the HDT, 20/25 dams had tremors, 18/25 decreased limb tone, 15/25 gnttmg of
_the teeth, while shallow breathing was observed in 5/25, and salivation in 12. Finally, urogemtal
staining, soft stool and dried red ocular/nasal matter were common in HDT .animals, No gross
pathological changes attributable to test article were revealed:. incidental ﬁndmgs unrelated to
treatment were described in a small number of ammals at all doses.

No compound-related adverse embryotomc/fetotomc eﬂ'ects in test ammals compared to water
controls were recorded for any fetal parameter. Gross external and/or visceral malformations
were recorded in a few fetuses from different litters, equally distributed over the five dosage - .
groups, while skeletal exammathns revealed minor changes unremarkably sxmllar in all groups
; Cmcludmg controls).” : . o
- Thus the maternal NOEL in this rat study appears to be 0.5 mg/kg/day, and the maternal LOEL '
for clinical toxicity 1.0 mg/kg/kg, while the developmental (fetal) NOEL is 2 0 mg/kg/day, wrth
the LEL greater than the HDT : _
This study is ACCEPTABLE to satlsfy one of the two F]FRA Test Guxdelme studxes requlred for
'developmental tox101ty data (83-3) _

In a mulugeneratlon reproductlon study (MRID # 44296101), chrotophos (87 65% a.i.; Batch
‘No. 403001 B) was administered to groups of 26 malé and 26 female Alpk:AP,SD rats (from the
‘Rodent Breeding Unit, Alderley Park) in the diet at concentrations of 0, 0.5, 5.0; or 10/1 5/25 ppm
-for two generations. Two litters were produced ifr the first generation and one litter was ..

produced in the second generatlon. Premating: doses for the adult F, males were 0.5, 0.49, and
'2.53 mg/kg/day and for the F, females were 0.5, 0.53; and 2.79 mg/kg/day, respectively. - )
_ Premating doses for the adult F; malés were 0, 5; 05& and 1.15 mg/kg/day and for the F, females

~were 0.6, 0.59, and 1.25 mg/kg/day, respectively.: Dueton lugh mortality in the F,, pups in-
_ the 25 ppm group, the dietary concentration of chrotophos was lowered to 10 ppm for - .

-four dams from lactation day.8 through termination of: the litter. Dunng mating; gectatlon, o

and lactation of the Fyy litters, lngh-dose animals were glven dlets containing 15 ppm. The:
~ control, low-, andmd-dose  F; pups were weaned onto the same diets as their, parents. TheF,

" pups in the high dose group ‘were weaned onto diets contmmng 10 ppm Ercrotophos -Animals

: wereglventestoreontroldxetfor10weeksthenmatedw1thmthesamedosegroup Allamnmls
' 'wereexposedtotestmatenalexthermthedxetordunnglactatxonunﬁlsamﬁce e :

RN

/ Chmcal 31gns of toxmty were observed durmg prematmg weeks 2-5 as mvoluntary shakmg of -
the hmbs in 5/26 Fo males (p<0. 05) and 11[26 F, females (p<0 01) glven 25 ppm. No dose- Of -

\-, _ N
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treatment-related clinical signs of toxicity ‘were observed in the parental F, or Fl animals glven
diets containing less than 25 ppm. No dose- or treatment-related gross dbnormalities were
observed in the F, or F, adults at necropsy; hrstopathologlcal evaluatrons were not performed.

Mrd and hrgh_-dose F, males had significantly lower mean body werghts-a_s‘ compared to controls ’

(p<0.05 or 0.01). - Food consumption was significantly (p<0.01) reduced in the high-dose F,

males as compared with controls during prematmg Food utilization was significantly (p<0.05 or

- 0.01) lower in the mld- and hlgh-dose F, males as compared with the controls.

Mid and hrgh-dose F, females had srgmﬁeantly lower mean body werghts than thie controls
during premating (p<0.05 or.0.01).' Food consumption by the high-dose F, females was ;
- significantly (p<0.01) less at the beginning of prematmg, but was significantly (p<0 05 or 0.01)
* greater than the controls’ durmg latter prematmg High-dose F, femalés also had s1gmﬁcantly
(p<0.01) lower food utilization at the beginning of premating and then significantly (p<0 05)
higher food utlhzatron dunng latter ‘premating weeks as compared with the controls. -

3 Mean body weights of the mid- and lngh-dose‘l“l males were s1gmﬁcantly (p<0 01) lower than
the controls during week 1 of the prematmg period. Food consumption by the F, males was

sxmxlar between the treated and control groups throughout the premating period. Food utlllzatron

was. srgmﬁcanﬂy (p<O. 05) reduced m’the nnd- and hrgh-dose groups dunng early. prematmg ff

.Mean body werghts of all treated F, female groups were significantly (p<0 05 or 0 01)1 lower than

the controls during week 1 of the premating period. No statistically significant differences i in -

- body weights occurred during the remainder of the premating period. .In the high-dose F,.
- females, food consumption was significantly (p<0.05 or 0.01) greater than the controls during

- most of the premating penod and food utlhzatlon was mgmﬁcanﬂy (p<0 05) greatet dunng weeks o

' 8-10

The Systemlc Tonclty NOEL is 0.5 ppnr (0 025 mg/kg/day) and the Systemlc Toxlclty

~LOEL is 5.0 ppm (0.25 mg/kglday) based on lower body welghts in the F, and Fl males and - ,, h o

females and reduced food utlhzatmn in FQ malee and femalee and ll'1 males.

Hrgh-dose F, females had stgmﬁcantly (p<0 05 or 0. 01) lower body welghts than the eontrols

- during gestation of litter A. ‘No.differences in'body weights occurred between treated and control e

' groups during gestation of litter B. During lactation of lrtter A, maternal body weighits of the .
mid- and high-dose animals were srgmﬁcantly (p<0.05 or 0.01) lower than the controls. Durmg

lactation of litter B, maternal body weights of the mid- and high-dose ammalswere sxgmﬁcamly : T
(p<0.05 or 0.01) lower tha the controls. Food consumptlon by the treated Fo groups was greater o -

than't the controls during gestation ofboth the A and B litters ‘with occasronal statistical -

significance in the mid- and high-dase groups. In contrast, food consumption by the hlgh-dose FoA ’. Fo

~.females was mgmﬁcantly (p<0.05 or 0. Ol) less than the eontrols throughout lactatron of both :
. -htters (68-80%) R , .
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No treatment-related differences in body weights were observed in the F, females dunng -

~ gestation. However, all treated F, groups had significantly (p<0.05-or 0.01) lower maternal body '
weights as compared with the controls during lactation. Food consumption was significantly
(p<0.01) greater than the controls by the high-dose F, females throughout gestation and once by
the mid-dose F, females. In contrast, food consumption during lactation was occaslonally '
s1gmﬁcantly (p<0.05 or 0.01) less than the controls in all treated dams.

For the control, low-, m1d- and hxgh—dose F, adults in producuon of lxtter A, the proportton of
successful matings was 70%, 67.9%, 85.7%, and 33.3% (p<0.01), respectively; the per cent of
- live born pups was 97%, 99.2%, 98%, and 90.4% (p<0.05), respgctively; and whole litter losses
. were 4/21, 0/19, 5/24, and 8/12 (p<0.05), respectively. Whole litter.losses during production of .
- litter B were 4/22, 2/18,6/23; and 10/19. ®<O0. 05), respectively.. Whole fitter losses by the F;
~ generation werg 0/20, 1/23 2/21 and '6/23. (p<0 05) for the control, low- mld- and htgh-dose
groups respectlvely N SRS N .
* During lactatlon, no dose- or treatment-related chmq;al sxgns of tox1c1ty or dlﬂ'erences in pup
~body weights were observed in the oﬁ'sprmg of either generation. For both litters produced by-
the F, animals, there was a significant (p<0.05 or 0:01) decrease in the number of F, pups/htter i
the high-dose group after day 1 of lactation. Pup deaths in the hxgh-dose group resulted in %
significantly lower lactation indices of 56.6% (p<0.01).vs 88.0% for the controls for litter A and=-
75.4% (p<0.05) vs 92.7% for the controls for litter B.. The number of F; pupsflitter was . %°
significantly (p<0.01) decreased due to treatment in the mid- and lngh-dose groups as compared -
to controls after lactation day. 1. Lactation indices for the. control, low-, mid-, and lngh-dose F,
litters were 96. 8%, 94 1%, 83. 8% (p<0 05) and 15.6%. (p<0 o1), respectwely

The Reproductlve TOXlClty NOEL is 0.5 ppm (0 025 mg/kg/day) and ‘the Reproductwe | -
Texicity LOEL is 5.0 ppm (0.25 mg/kglday) based ona reduced number of 17'z pups/htter v :

B durmglactatlon. R

' Tlns study is classlfied as {&cceptable-Guldehne and satlsﬁes the gmdelme reqmrement for

The HIARC conduded that a determmatmn of enhanced. susceptxblllty to mfants and = "
. children from exposure to Dicrotophos can not he made at this time'due to thelack of a.
- prenatal developmental toxi cxty study in rabblts ( cal datagap).. G e
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The HIARC &ould not make a recommendation for this study due to the lack of two critical

studies (Rabbit Developmental Toxicity and Acute Delayed Neurotomclty) that are necessary
in making this recommendation.

‘The HIARC recommends to the FQPA. Safety Factor Committee that the additional 10 x factor "

~ (as required by FQPA) should be retained because the toxicology data base is not complete. Data- |

- - gaps exists for 1) Acute Delayed neurotomcxty and 2) Prenatal developmental toxicity study in-
Rabbits. : . A R .

Due to the unacceptable and unrewewed studles the complete hazard charactenzauon could not

" be performed

~ Acute Delayed Neurotoxlclty Hen
Developmental Toxicity -Rabblt
Acute Inhalation'
21-Day Dermal - Rabblt ‘
90-Day Rat-

2-Year Chronic toxtmty/Carcmogemcxty Rat (under rev1ew)
. 2-Year Ca.rcxnogemcxty Mouse (under revxew)

" _V]]I. ACUTE TOXICITY

Acute Toxnc:ty of__mg_mgn_m_s__

o B o | wep#e. | Rests

811 | Acuté'o"ral—‘f“ 143893901 | 1Dy, = 118 mgg_g

812 | . Acute Dermal | 00261098 | LDy, 876/476 = mg&g

| '," ‘814 anary Eyeé lrntatuon '71002_6_10983 Lesnons reversed
R by14days'

81-5 _ JPrimary ,Skin»,lrritation _00261098 |- ;' __ Noiritation -

| 816 | Dormal Sensitization | 00261098 .| Stf°"s°"smz°’ -



The doses and toxicological endpomts selected for various e@osure scenarios are summarized

below.
EXPOSURE DOSE ' ENDPOINT . STUDY.
SCENARIO (mg/kg/day) . . A
I LOEL=0.5 |Inhibition of the plasma, RBC and brain Adute
- Acute Dietary [~ ’ chohnesterase actmty on day 1. - Neurotoxicity -Rat
. - | UF=1000, | Neurotoxicity -R
" .. AcuteRfD=0.0005mgks
Lo " LOEL= | Inhibition of plasma chohnesterase actlvxty in | Chr._ouie Toxici‘tj,.
Chronic Dietary - 0.025 ~ | both sexes. - . , 1~ Dog g
| "UF=1000 - ‘Chmnic.Rm=0»l)00625 mg/kg/day, ’ _
" Short-Term* LOEL= | nhibition of the plisma, RBC and bram Acute .
" (Dermal) 0.5 mglkg- - cholmesterase actmty on day 1. ' Neurotomclty -Rat
l'.nteﬁﬂedizite— \ 'LOEL= .| Inhibition of plasma chohnesterase activity in Chromc Toxlcxty -
Term* 1] 0.025 mg/kg both sexes was observéd at Week 13 Dog
(Dermal) o - | measurement. . _ _ N
‘Loug-Term | = Basédon the use pattem', lon'g-term eprmre nsk a;ssessment is not reqmred -
Inhalation* .| LOEL= | Inhibition ofplasma, RBCandbrain- - | = Acute -
(Any Time - |- 'O.Sjmg/kg chohnesterase actmty in both sexes - . ‘Neurotoxicity -Rat:
Périod) o : S

¥ Smce an oral LOEL was selected a 100% dermal and mhalatlon absorptlon rules should be used for
nsk assessments Also a MOE of 1000 is reqmred for occupa:uonal exposure S
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