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. The Health Effects Division RfD/Peer Rev1ew Commlttee met on
July 1, 1993 to discuss and evaluate the existing toxicology data-
in support of Terbufos re- reglstratlon and to re—assess the»"

.Reference Dose for thls chemlcal.n S .

_ The RfD/Peer Review Commlttee recommended that an RfD be Lo
= establlshed based upon a NOEL of 0.005 mg/kg/day for clinical 51gnsf
" observed at' 0.015 mg/kg/day in a four-=week study Ain’ dogs. ~This .
study  was  conducted  to: establlsh a; NOEL ' for chollnesterase: -
-inhibition. -after - a long—term tox1c1ty study ‘in dogs ‘failed “to -
demonstrate a-NOEL’ for changes in this- parameter. + An- uncertalnty
factor (UF) .of 100 was used to..account . for: thé :mter—spec:Les
jextrapolatlon and 1ntra—spec1es varlablllty.(L on-'this basis the
~ 'RfD was calculated to be 0.00005 ‘mg/kg/day.. - It should: beinotedha‘g‘
_ that a. regulatory value 0.0002. mg]kg/day was establlshed for’thzsii:"
ifchemlcal in- 1989 by the World Health Grganlzatlon (WHO) ’
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"evaluation records to be adequate. The reproductive'toxicity
study in rats (83-4), though not conforming to the recent Guideline
for reprodnetlve toxicity testing, was considered adequate for’

regulatory:purposes. A new study will not be requested at this
time.

The hlgh dose tested in the car01nogen1c1ty study in rats
was considered to be adequate ‘for carcinogenicity testing in: this
strain of rats based upon cholinesterase depression. The high dose
tested in mice was considered to be adequate for carcinogenicity
testing in this 'strain of mice baséd upon body weight gain
depression (10.1 and 19.7% in males and females, respectively).
" The treatment did not alter the spontaneous tumor profile in these

strains of rats and mice under the testing conditions. on the"‘

. basis of these two studies, the chemical was cla551f1ed as a
“"Group E'".
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B. Material Reviewed

Material available for review included data evaluation records
for a chronic tox101ty/carc1nogen101ty study in rats (83-5 or 83-1la
‘and -2a), -a long-term tox1c1ty study in dogs (83-1b), a
-carc1nogen1c1ty study in mice (83-2b), developmental toxicity
studies in rats and rabbits (83-3a and -3b), a reproductlve
tox1c1ty study in rats (83-4), subchronic toxicity studies in rats,
‘dogs and mice and the tox. one-liner. The Committee focused on
the following studies: ¥ ' :

1. ~ American Cyanamid Co. (1977). A three and twenty-four month
~ feeding study of Counter, terbufos insecticide 1n rats. MRID No.
00121741, HED Doc. No 003847, 004893. :

Ccore c1assification: Core-minimum data
'Commlttee s Conclu51ons and Recommendatlons.

The chemlcal was tested in rats at 0.25, 1.00 and 2. 0/4 0/ 8.0 ppm
(equivalent to 0.0125, 0.05 and 0.1/0. 2/0 4 mg/kg/day in males and
0.0125, 0.05 and 0. 1/0 2/0.4 mg/kg/day in females). : A NOEL for
Cholinesterase inhibition was not established. '~ The LOEL' was
. considered to be 0.0125 mg/kg/day, the lowest dose tested. ' The
high dose employed in the carcinogenicity phase. of this study was
considered adequate for carcinogenicity testlng. The Committee
agreed with the reviewer’s evaluation and interpretation of data.
The study was considered to be- acceptable and the data evaluation
‘record was considered to be adequate. .This study, when considered

. in light of the results of the one year feeding study in rats (No.
- .~ 2, below), satisfies data requirement 83-1a and -2a of Subpart F of

:the' Pesticide Assessment Guldellne for ~chronic toxicity/
car01nogenlclty testlng in rats._' ' L -

'*2:1 Daly, I. W. (1987) A One-year dletary tox1c1ty study w1th Acu~
jQZ,lOO;in rats. MRID No. 40089602, HED Doc. No. 006352. :

el ?cére Class{ficatlon' COre-mlnlmum data ;': ‘vf7 f";4; ‘%_i”

1§Comm1ttee s Conclu51ons and Recommendatlons.,;'--v

R
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?-efThe chemlcal was tested at 0. 125 0.50° and 1. 0 ppm (equlvalent to“725~>
.. 007, 0.028 and 0.055° 'mg/kg/day in’ males and 0.009, 0.036- and-' e
- 0.071" mg/kg/day in females). The NOEL/LOEL for plasma and. brain .

taw“chollnesterase inhibitién were ‘considered to be 0.028 -and..0.055

nhibition." The Committee agrée

g/kg/day “in males and 0.036 and 0.071 mg/kg/day in females._The“ﬂ;y

ata evaluatlon record was. con51dered adequate.< The study. ‘was .

: dnsidered a supplement to. the long-term feeding in rats’ ‘discussed” - .

above, ' conducted mainly o determlne -a - NOEL - for chollnesteraseﬁ‘f* *
éd with the reviewer’s’ evaluation and '~

nte:cpa:etam.on .of -data.. - ,The'stud.y-., was considered ta.be.: acceptable, ERU

ami thes*da.t‘a* evaluamon*reccr & v.‘cons.tderedutcnhea adequatem Thls+ Lo




study, when considered together with the two-year feeding study i
rats (No. 1, above), satisfies data requirement 83-1a of Subpart F

- of the Pest101de Assessment Guideline for chronic toxicity testing
L2_£§§§- 'f" , i

3. Shellenberger, T.: (1586). One-year oral toxicity study in.
- purebred beagle dogs with ac 92, 100. MRID No. 00161572, HED Doc.
- No. 005910. :

classification: COre-mlnlmum data
Commlttee S Conc1u51ons and Recommendatlons.

The chemical was €ested -in purebred beagle dogs at 0.015, 0.06,

0.09 and 0.12 mg/kg/day.' No NOEL was established for plasma

chollnesterase inhibition. The. NOEL/LOEL for brain .and RBC

- cholinesterase inhibition' were considered to be 0.06 and 0.015

mg/kg/day. The Committee agreed with the reviewer’s’ evaluation and-
interpretation of data. The study was considered to be acceptable

and the data evaluation record was considered to be adequate. This
study, when considered together with the 6- month and 4-week

feeding study in dogs . (No. 4 and 5 below), satisfies data

requirement  83-1b of Subpart F _of _the Pest1c1de Assessment

‘Guideline for. chronlc tox101ty testlng in dogs.

'4.- Morgareldge, K. and Blstner, K. (1973). S;x-month feeding.
-study in dogs on Ac-92 100. 'MRID No. 00041139, ' HED Doc. No.
003144. . : : A

N cla551f1cat10n'-COre-supplementary data

'fCommlttee s Conclu51ons and RecommendatlonS° a3

’The chemlcal was tested in beagle dogs at 0. 0025 ~0.01, .0.04
‘mg/kg/day: _The NOEL]LOEL for plasma and ‘RBC’ chollnesterase E
“inhibition- were considered to be 0.0025.and - 0.01 mg/kg/day. The -
study -was - con51dered to be of supplementary nature and- the data
evaluatlon record was con51dered to be adequate. - This_ studyl by .
: : - 83 Sub art F of the‘

8. Shel].en'herge::,"l
) yithvac>9212

. 006525,

s a sugplement to;the ‘chronic: feeding study in dogs.g”f
ecLaLstudy eﬁln& 'th.e o lasm’a‘




submitted one-year study. in dogs. The chemical was tested in
-Beagle dogs at 0.00125, 0.0025, 0.005 and 0.015 mg/kg/day.v The
NOEL/LOEL- £or plasma chollnesterase inhibition were considered to
be 0.00125%and 0.0025 mg/kg/day. The NOEL for RBC and brain
cholinesterase inhibition was considered to be 0.015 mg/kg/day, the

highest dose tested. This study was considered to be acceptable
for the purpose of establishing a NOEL for plasma cholinesterase
inhibition; and the data evaluation record was considered to be
adeguate. ‘ S

6. Shellenberger, T. E. (1986). Chronic dietary texicity5and

‘oncogenicity study with AC 92,100 (Terbufos) in mice. MRID No.
40089603, HED Doc. No. 006352. - L

Classification: Core-minimum data
 Committee’s Conclusions and Recqmmendations:

'The chemical was tested in CD-1 mice at 3, 6 and 12»ppm'(equiva1ent
to 0.45, 0.9 and 1.8 mg/kg/day). The high dose tested in mice was
cons1dered adequate based upon body weight gain depression (10.1
and 19.7% in males and females, respectlvely) The .treatment did
not alter the spontaneous tumor profile -in this strain of mnice
under the testing conditions. - The Commlttee agreed with the
reviewer’s ‘evaluation and interpretation of data. The study was -
. considered -to be acceptable and the data evaluatlon record was
considered to be adequate. This study satisfies data requirement
83-2b of Subpart F of *the Pesticide Assessment Guldellne for
chronlc car01nogen1c1tz testlng in mice.

'7. Smlth, J. M. et al. (1972). A three—generatlon reproductlon
study of pest1c1de AC 92 100 1n rats. MRID No. 00085172, HED Doc.
No. - 010186. B ) . A E . ~

01a351f1cat1on. COre-supplementary data'

Commlttee s Conclu51ons and Recommendatlons'.

The chemlcal was testedtdn Long Evans rats at 0.25. and 1.0 ppm
. (equivalent to’ 0. 0125,:0.05- mg/kg/day) The hlgh dose tested was -
. considered to be 1nadequate for: reproductlve Jfoxicity testlng.: No~

. toxic- -effects on adults ‘or offspring’' were seen at the ‘high dosei”

>'~71eve1.: -The Commlttee'agreed ‘with the reviewer’s evaluatlon and,

-f;ilnterpretatlon of .data
- but the committee feélt
~%ﬂrequ1red ‘at this tim

“The: study was con51dered ‘to. be. deficient,
hat .a repeat of . the ‘study will not be.

Ai\to be’, adequate.“wThlsV%tud is deficient’and does not satisfy data
o re uirement 83-4 f‘Suboart,F»of the Pest1c1de Assessment.Guldellne

;T”for regroductrve tox1c5‘;ﬁ», ng in ;““However,.a new study )

egdata<evaluat10n record ‘was - con51deredﬁ7f



8. Rodwell, D. E. (1985). A teratology study with AC 92,100 in.
vrats. MRID No. 000147533, HED Doc. No. 006352.

_.m A

CQre CIassificatlon' COre-mlnlmum data.
Commlttee s Conclu51ons and Recommendatlons'

The chemlcal was tested in COBS CD rats at’ 0 05, 0.10, and 0.2
mg/kg/day. Maternal -toxicity NOEL was con51dered to be 0.2
mg/kg/day, the hlghest. dose tested. .Developmental toxicity

~NOEL/LOEL were considered to be 0.1 and 0.2 mg/kg/day based upon a
modest increase in the number of early resorptions (mean
number/litter as well as the number of litters with 2 or more fetal
‘resorptions) seen in  the high' dose groups as compared to the
control. Further :support for this . observation being compound-
-‘related is the observation of 100% early resorption rates obtained
in the range-finding study in dams administered 0.4 mg/kg/day and
the fact that the mean 1mplantat10n loss in the high dose group is
outside. the hlstorlcal control range. The Committee generally
agreed with the reviewer’s evaluation and interpretation of data.
The study was considered to be acceptable and the data evaluation
record was considered to be adequate. This study satisfies data.
requirement 83-3a of . Subpart  F _of the Pesticide Assessment
, Guldellne for developmental tox101ty testlng in rats. '

-‘9. Hoberman, A M. (1988). ‘A developmental toxicity (embryo-..
- fetal toxxclty/teratogenlclty) study with AC 92,100 [Terbufos] in
rabblts. MRID No. 40886301, HED Doc No.. 007039. ,

COre 01a551f1cat10n° COre-mlnlmum datau'

Commlttee s Conclu51ons and Recommendatlons.- .
The chemlcal was tested in New Zealand whlte rabblts at 0. 05, 0 10 -
. -0.25 and 0.50- mg/kg/day. - Maternal . toxicity NOEL/LOEL were;y
‘considered to be .0. 1' and 0 25 mg/kg/day based- upon apparent
decreases, though. not statlstlcally' 51gn1flcant .in- mean body
weight gain durlng ‘the dosing -period., .- Developmental tox1c1ty

NOEL/LOEL were. con51dered to be 0.25 and 0:50 mg/kg/day based upon ,
' a modest decrease “(not statlstlcally 51gn1f1cant) -in fetal bodyj-u‘

. weight ‘and a larger number of.animals with: resorptlcns.- “The-: .

;Commlttee generally agreed with the" rev1ewer<s evaluation - anddﬁ<?~
" interpretation of" data., The study was considered’ to be. acceptable

fz}and the data. evaluatlon record was»con51dered to be adequate.,Thls




C. Committee’s Conclusions and Recommendations

1. Reference Dose

The RfD/Peer Review Commlttee recommended that an RfD be -
established based upon a NOEL of 0.005 mg/kg/day for clinical signs
observed at 0.015 mg/kg/day in a four-week study in dogs. . This -
‘study was conducted to establish a NOEL for cholinesterase
inhibition after a long-term. tox1c1ty study in. dogs failed to

demonstrate a NOEL for changes in this parameter. An uncertalnty
factor (UF) of 100 was used to account for the inter-species -
extrapolation and intra-species variability. On this basis the

RfD vas calculated to be 0.00005 mg/kg/day. It should be noted’
that a regulatory value of 0.0002 mg/kg/day was establlshed for
this chemical in 1989 by the World Health Organlzatlon (WHO)

e

2. . Data Base

‘The Commlttee con51dered the . long- term feeding- study in rats
(83 la) and dogs (83-1b), the carc1nogen1c1ty studies in rats and
mice (83-2a and -2b), the developmental toxicity studies in rats
and rabbits (83-3a and -3b) to be acceptable and the data
evaluatlon records to be adequate. Although the reproductive
tox101ty study in rats (83-4) did not conform to the current
Guideline for reproductlve toxicity testing, was considered

adequate for regulatory purposes. - A new study will not be
<requested at this time.

I

3; Car01nogen1c1ty

The high dose. tested in- the carc1nogen1c1ty study in rats,
was considered to be adequate’ for carcinogenicity. testlng in this
strain of rats based upon cholinesterase depress1on. The hlgh dose

‘tested in mice was considered to be adequate for carc1nogen1c1tyff

testing in thls strain of. mlce based .upon body weight gain
;depre551on (10.1 and 19.7% in males and. females, respectlvely)

The treatment did not alter the spontaneous “tumor proflle in these .

strains of rats and mice under the testing conditions.. . On_ ‘the -

bas1s of these two studles, the chemlcal was class1f1ed as a
'.Group E" 3 3 . . -




