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MEMORANDUM:
SUBJECT: SULFOSATE (SC-0224); Request for EXPEDITE Review
from Mr. E. Tinsworth, Director RD (Memo of 6/9/87)
FROM: R. Bruce Jaeger, Section F aé/?ﬁ; e
Review Section #1 /ﬁ7&7”'
Toxicology Branch (TS-769) / 3,p-//
Ay
TO: Robert J. Taylor, PM 25 lrﬂﬁ ~
Heirbicide/Fungicide Braach ﬂ/ﬁﬁ /
Registration Division (TS-767C) L+ i

The attached review from Dr. J. Chen for the one-year dog
chronic feeding study and several mutagenicity studies partially
fulfills the EXPEDITE request (6/9/87). BAs noted in our 6/17/87
memo to John Melone (attached), the data package for Sulfosate
was divided between Review Sections 1 and 2 in Toxicology Branch
in order to provide the turnaround time requested. The long-
term bioassays in mice and rats are presently in Section #2 for
review. Thnerefore, the attached review does not constitute a
completed action until the rodent bioassay reviews are completed.
For information regarding the status of those reviews please
contact Mr. E. Budd (TB).

A. Barton (HED)
T. Farber (TB)
E. Budd (TB)

cc:
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Reviewed by: John H.S. Chen /j/[‘(‘;/(ﬂ"C/wﬂ/ 7//5,/5,7
Section I, Toxicology Branch (TS-769C)
Secondary reviewer: R.B. Jaeger
section I, Toxicology Branch (Ts-vsqr:),,fﬂa ,,‘I“,/ﬂ

MTA EVALUATION REPORT

Study Type: One-Year Dog Chronic Toxicity TOX. CHEM. No,: E535C

Accession No.: MRID No.: 402140-05

Test Material: 8C-0224 (EHQ No. 0469-15; ¥RC Xo. 8108-24-1;
56.2% Purity)

Study Number(s): T-11075

Sponsor: Stauffer Chemieal Company
Test Facility: Environmental Health Centers, Stautfer Chemical Co.

Title of Report: One-Year Chronic Orel Toxicity Study with SC-0224 in
Beagle Dogs

Author(s): H.P. Knapp and R.¥, Thomassen

Report Issued: April 3, 1987 -

Conclusions:
Chronic Toxicity MOEL = 10 mg/kg/day

Caronic Toxicity LEL = 50 mg/kg/day
(decreased lactate dehydrogenase valuss)

Dose levels testad: 2, 10, and 50 mg/kg/day

Classification of Data: Supplemwsntary

Deficisncies: The MTD was not smployesd for this study. The
Yolume of urine for all animals at the treatmsnt intervels vas
zissing in thia study report, FHistorical control data are
needed to evaluate the incidences of abnormal protrusion of
pituitary and the incidences of hamartoma end dermal histiscytoma
of pinna described in this study.
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Title of Report: One-Year Chroric Oral Toxicity Study with SC-0224 in
Beagle Dogs :

I. Procedurss

The cethod used to evaluate the chronic oral toxicity of SC-0224 during
a ono-year study is described below:

l. Tost Animals

The study consisted of 40 young adult beagles (L to 6 months of sge).
The doge were acclimated at EHC for at least 3 weeks prior to study
jnitiation. Anirals were singly housed in kennels providing at least
0.74 m2 floor area and separated by gslvanized steel wire mesh. Feed
(Purina Certified Qanine Dist #5007) and tap water were provided con-
tinuously during the quarantine and study periods. Number of animals in
sach group is given below:

Dose Group Cone. of SC-0224 Number of Anircals
zg /kg/day (mg /xl) Malesg Fexalas
0 0 5 5
2 4 5 5
10 20 5 5
% 100 3 5
Total 2 20

2. Test Cozpound Preparation and Administration

The test compound, SC-0224 (Trimethylsulfoniu= Carboxymethyl Amino.
sthylphosphonate, 56,28 Purity) which vas provided by Stauffer Ghemical Cos,
was administered orally to animal by gavage. The dogs were dosed no earlier
than 2 hours following feeding. Each daily dose level was administered in
a volume of 0.5 ml/kg. The administered volums of tesi compound Was sdjusted
waekl, 9ed on t3s moat recent body ¥sight determination, %o msintain a
constant level in mg/kg/day. The control group received tap water {vehicle)
in the saze canner as the SC-0224 dose group.

3, Statistical Analysis

Body weights, hematology, blood chezistry, and cholinesterase anslysis
and relative and absolute organ weighis were cocparad between the dose
groups and ths control group by Bartleit's test far homogeneity of variance,
8 one-¥ay anaslysis of variance, and Dunnett's t-teast. Selected clinical
observations wers analyzed by Fisher's Exact Probability Test. The probae
bility of Type I error was set at 0,05,

2
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1I. Methods and Results 035337

le Clinieal Observation

All animals Were observed twice daily for genmeral appearance, behavier,
signa of toxiocity and mortality.

Results: All dogs survived throughout the study, There wers no treatment.
related offocts on clinical observations noted im the dosed animals during
the study. However, transient salivation was observed in 1 and 5 female
dogs at the 10 and 50 mg/kg/day dose levels respectively. Single episodes of
emesls were also noted in 3 of 5 females &t the 50 mg/kg/day dose level.
Emssis was not observed in the remainder of che female dogs nor in any of
the male dogs. No ireatment-related effects on rectal temperature, pulse

or respiration rate were observed in the treated snimals during the study,

2. Body Weight

Body weight of each animal Wasg rscorded prior to initiation of the study
then weekly thereafter far the 53-week astudy.

Results:
Males 2 Females 7
Dose Lave ¥K~0 ¥K-53 Change WK-0 HK=53 c ®
QOEEEEAQ Nt () Wil(g) it.(g) Wt.(g) hene
0 9.5 12.3 28 17 10,0 20
2 9.1 12.6 38 8.0 10.9 36
10 9.0 12,7 51 75 10.0 33
50 9.6 12.8 33 T8 10.3 52

There Wwore no treatment-realted effects on body weight noted in the dosed
animals during the study. Thes percent body weight gain was comparable
between the control amd the 8C-0224-treated animels at the termination of
this study.

¢ Food Qonsumption

Food consumption of each enimel was recordsd quarterly for the 52.wesk
studye. .

Results: Food Consunptian (g/day/dog)

Hales( g&g ) Fomales
Study WK 0 2 10 =50 0 2 10 =0
0 267 205 235 225 250 225 206 200
25 340 320 3%0 3% 263 295 320 269
52 350 310 340 345 285 390 320 290

There were no treatmenterelatsd changes in the mean food consumption
values observed from the treated animal groups during the 52eek study,
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4, Ophthalmic Examinations

All animals vore examined before initliation of the treatment phase & 1

at 26 and 52 weeks.

Results: Xo irestment.related ocular sbnormalities were cbserved in any

of the dogse

5S¢ Blood, fecal, znd urime samples were collected from all animals during

the pretest quarantine period and et 3, 6, and 12 months.
A, Hematology - Parsmeters (X) were examined.

s(X) Hematocrit (HCT)

#(X) Hemaglobim (HGB)

»(X) Erythocyte Count (RBC)

*(X) Leukocyts Count (Total and Differemtial)
*(X) Platelet Count

(X) Reticulocyts Count (if HCT is less than 35%)

* Recormended by the Pesticide Assessment Guidelines Hezard

Evaluation Series 82-1.

Results: There vers no hematological values considersd to be signi-
ficantly differsat between the contrel and the treated animal groups
during this study. All hemstology parameters vere unaffected by

8C-0224 sdministratioa.

Be Blood Chenistry - Parsamstsrs (X) vere exszined.

s(X) Calcius *(X) Aspartate aminotransferase - %(X) Blood ures
SGOT

#(X) Potagsium (

#(X) Fhosphorous %(X) Alanine aminotransfersse »(X

»(X) Chioride (SGPT) »(X

8(X) Sodiuam (X) Cazzs glutemyl-irsusiarcse ~§x
GG =X

(X) Lactate dehydn‘:genuo (LDH) (x
(X) Alkaline phosphstese ‘{X

Plagma cholinesterass s
Red blood cell cholinestsrase
Brain cholinesterase (termination
only)

(X) Creatine phospbokinage (CPK)

X

nitrogsn
choleatarel
Total bilirubin
Total protsin
Albumin
Globulin
Glucose
Oreatinine

* Recommended by the Peaticide Assessment Guidelines Hazard

Bvalution Series 82.1.
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Significant Mean Values for Clinical Chemis Paramoters (le s
Hales Females

Month o2 10 = o 2 10 =
360t (U/1)

] 20 21 28 25 17 21 24 19

6 21 24 24 20 21 26 %0s 23

12 25 21 246 21 25 24 26 20
ALP (U

3 0 31% 45 300 n 4 4 %

é 34 29 30 32 34 38 4 33

12 254 19 18 18 22 28 32 25

Flssma Cholinestersse (U/1)
3 2121 2221 2453 2151 2185 2384 2127 23%
I3 2097 2200 2474 2101 2618 2545 2200 2537
1946 250k 2512 2465 2330 2653 2428 2704

RBC Cholinestersse (U/1)

3 7072 7720 8820886928 6755 9120864487685
6 7760 8008 7816 8036 9344 10032 9872 10436
12 7212 7850 7324 7512 8016 8432 7208 782k

Brain Cholinestersse (U/1)

12 35.1 3142 33,8 34,9 43.8 30,2% 32,8 39,3
L (u/21

3 45 26 22 33 64" 42 39 29

6 o 62 49 326 4 53 571 25

12 66 53 L2 26 53 41 32 15
Phosvhorous (me/dl)

3 3.6 4,2 5,2 5,2 4,1 4,3 4,0 5.,6e

6 ‘g‘.k 4‘5 4.5 1‘06 5.6 4.5 3.8 l’.?‘

12 3.8 348 3,9 4,2 2.8 4,0 3.6 4,6
Albumin (p/d1

3 3.3 3.3 3.4 3.7 263 3l 342 3,2

6 Jod 3oh 3.3 3.4 3.6 3.6 3.4 3,3

12 35 3¢5 34 3,5 346 35 3T 367

¢ Significantly different from contrel valus, P<0.05.
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Results: Significent changes in the zesa vaslues of SGOT, ALP, RBO
cholinestrrase, brain cholinesterase, phosphorous, snd albumin found

in the treated snimsl groups during this study vere either trsnsient

in nsature or did not exhibit s treatzent-related effect. Hovever,

a significant reduction in the msan values of lsstate dehydrogensase
(LDH) was observed in the high dose fsmsle group et the 12-manth
interval, There were no other clinicsl chemistry values considered

to be significantly different between the control and the treated groups
during this study,

Ce. Urfnalysis - Parameters (X) vere exsmined.

s(X) Color sppesrance (X) Ketones *(?) Yolume
8(X) Specific gravity #(X) Bilirubin

(x) pH (X) Urobilinogen

®(X) Protein 'zx Sedizent

*(X) Glucese #(X) Oceult blood

* Hecommended by the Pesticide Assessment Quidelines Hazard
Evaluation Series 82.1,

Results: All urinalysis parameters were comparable between ths control
and the troated groups during this study. However, the volume of urins
for all snimals at the pretest period and st 3, 6, and 12 months was
not included in this study report.
D. Fecal Analysis - Parsmeters (X) were exsmined.

{X) Ocoult blood (X) Parsaites

Results: All facal paramsters ¥ere comparable between the control end
the treated groups during this study. -

Sacrifiee and Pathology

All animals wers subject to gross pathological examination and the

CHEQVED (X} “l:suses wore coilectad for histological examimation. The (xx)

QT

gans in addition ware weighed,

*(X) Ski *(X) Suwdenun (X) vagina

'éx) Ml:;ary gland *(x) Jojunum *(XX) Brain

‘(Xg Seximenbrancsus *(x) Iloum .%-Cervicd .

muscle ®(x) cascum (XNThoracic snd luzbsr

*(X) Pemur *(X) Colon spinal curd

(X) Nesal rassage s(X) Rectum # (X) Sciatic nerve
»(X) Trachea s(X) Gallbladder »(XX) Cvaries

s(X) Lungs #(X) Pancreas s(XX) Testas
s(XX) Heart s(XX) Liver (xx) gﬁgii;:mdu
»(X) Thoracic marrow #(XX) Eidneys '(g) ey iﬁ!

»(X) Salivary gland #(X) Urinary bladder  *{(XX) Thyro

#(X) Esophagus (XX) Prostate *(XX) Adronals

-ix S tomash :21; Uterus *(X) Eye

. X; Thymus X} Spleen *(X) Aorta

s(X) Lymph nodes
. * Recormended by the pesticide Assessment Guidelines
Hazard Evaluation Series 82.1.
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io8ults:

Absolute Wt,

Terxinal Body

ve, (‘)
Addrensls
prain
Goneds
desrt
Kidneys
Liver
Pitaitary
Prostate
Thyroids

Felative Ut.gﬁ)

Addranals
Brain
Gonads
Heart
Kidrneys
Liver
Pituitary
Prostate
Thyroids

A. Crgan Yoight (Vesn 7aluss)

_Lnl_-_-_izarz@_iz)_ﬁ
0 2 10

043337

_Yozmales s;&zaz%
) 2 10

12340 12040
1.322 1.205
81.59 78.13
18.97 15.47
104,1 97.58
.99 69.63
324,7 311.5
0.078 0.075
11.3%8 11.34
0.59% 0.921

0.011 0.010
0,644 0.651
0.15% 0.129
0.847 0,810
0.486 0.5715
2.689 2,551
0.001 0,001
0.092 0.094
0.008 0.008

12100
1.218
76.02
19.17
99.68
65,73
29563
0.069
12.13
1,063

G.010
00 651
0.159
0.824
0.5%0
2,440
0,001
0.104
0.009

11775
1.362
83.61
2.16
99.63
6l.5

51947
0.070
15.75
1.258

0.012
2,719
0.172
0.823
0.507
2,618
0.001
0.1%0
0.011

10000 103%0
1.2583 1.229
75.49 13617
1.745 1.5%0
82.57 80.66
58,71 48.50
256,2 285.4
0.074 0.067

0.976 0.951

0.013 0,012
6.771 0.717
0.018 0.015
0.835 0,786
OOm 0.1}73
2.617 2.755
0,001 0.001

0,010 0.009

9370 10350
1.457 1.275
75051 75.&
1.151 1,368
82,36 87.14
57.71 48,90
2k7.9 266.7
0.076 0,058

0.258 0.801

0.016 0.013
0.797 0.700
0.012 0.013
0.891 0,883
0.511 0,492
2.677 2.639
0,001 0,001

0,010 0,008

s Significantly different froaz control valus, P<0.05.

Fo. of Animale Bxamined
whole Animal

Tail-Bent
Alopecim
Rough Halr

Umbilical Hernia

[ -y &
-2 ¢l Pindirgs:

-, .Y -
Thers AIlL o

B. Necropsy Observations

lgnlficnct diffarences In-eisoiute- -
orzan weights and orgsn/body ¥eight ratios observed betseen the control
and treated animal groups in this study.

Incidences of Gross Pathology F 8

Males day) Females
0 210 0 o 2 10 .2
5 > > > > > 5 5
0 2 o 1 0 o ) o -
5 ? 2 Y 2 5 2 b
0 1 1 0 0 ¢) 0 s]
0 0 o 0 0 0 0 1
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3, Nseropsy Observatiosns - comtinued 9 }633?
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o0
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3 Significantly iifferent from conirol value, P£0.05.

Sucmary of Pindings: Although there ¥ers mo dosso-related gross leaions
observed in the ireated animal groups, the inereased incidences of a

tan discoloration in the outsr medullery or corticomsdullery zones of

the kidneys were found in 11 females and 1 male dogs trested vith
SC0224, Five of the fermales were in the 2 mg/kg dose group, &4 in the

10 mg/kg group, snd 2 in the 50 mg/kg group. The male vwas in the 50
og/kg dose group. No other gross lesions considered to bs siznificantly
different botween the contrel and the treatad animsl groups in this study,
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C. Histopatbology

Srzan

Skin
Xo. Zzxamined
Ko lesion
Tolliculitis
Dorzatitis
Lung
Y. Zxaxined
Ho lesion
Brorchiol..is
Szphyseua
Inflemmation,Creni-
lozatous
Inflaz=ation,Inter-
stiti 1
Paragitiss
Pibrosis
Spleen
%0, Examined
X lesion
Fibrosiderosis
Hyperplasia, MNedulsr
Conzsstion
Hemosiderous
iver
YMo. Zxaxzined
Yo lesion
Capsulitls
Cholengitis, Peri
Inflamzation
Inflermeticn, Zriau~
lozatous
Inflazeation ¥/
necrosis
Microgranulozma
Vacuolation, Cyto-
plagmic
Kidney
No. Zxexined
2o lesion
Cyst
Inflazration, Intere
stitial
Mineralization
Proximal Tubule-
Tacunlation, Cyto-
rleseic
Testis i
Iy, Examined
5o lesion

Degeneratio
Hogorrhngo/&mgntio:
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e Inoidmol of ¥on-Beoplsstic Lesions
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Infleammation, Granu-
lozatous
Inflenmetion, Inter.
stitial
Prostate
No. Exanxined
Eo lesion
Inflazmation
"brain
No. Zxamined
¥o lesion
Cuffing,Perivas=
cular
Gliosis
Hydracephalus

Ko lesion
Cele, Muco

Pinns

KOO Examined
Dermatitis
Polliculitis

[« W NN\ ot O00C U ool N O o ppWu

O\ O DMWY O\ NN = OwN\N

OO

O O QOO0 U\ Oou\n = O 00 &\

OV OO A =E&U D DO

O Q-

o\ 00 \nw

O

L]

00O iU 000 \Un\n

00O WA e N\

DV QOO \n\Wn

QO

® Significantly differsat from comtrol valus, P<0.05.

Sumnary of Findings:

distributed among all the control snd dosed animal groups.

animal groups in this study.

The non-néoplastic lesions were sporadicaily
Thers
¥ere no treatment-related lesions observed in varous organs of dosed
Although all dosed and 3 of 5 contrel
fameles exhibited some degree of tubuler lipidosis, this study ir.

dicates that tubuler lipidesis is & norzal physiologic phesnomenon

in the sdult besgle, more evident in femaleg than meles, and is mot
a toxioc effect in animals oxposed to SC.0224,
incidences of pathologic swelling im the pituitary of the dosed
fomnles cannot be evalusted properly without the historical contrel
data of the beesgle dogs.

However, the incrasased

[

(W)

od



b) Incidances of ¥eoplastis Lasions ¢
_ fﬁgz;zﬂmﬂzn[:f JEEEEE@%%?@Z%%
Organ o 2 10 = ) 2\ Z
Pinna
Xo. Bxaxined 2 1l 1l 3 1l 0 0 1
Reoplas=({s)-Benigh 0 1 0 3 0 0 0
Hemartoma, Dermal o] 1 0 0 0 0 0 o]
Histiocytome, Canine
Cutansous 0 0 0 1 o 0 o) 1
* Significantly different - - 31 velue, PL0."5,

Summary of Findings: There ‘s . _s tr.atmext-related neoplastic leslons
observed in the pinna of dosed raimmlg in trig study.

J1I. Conclusions

1. There were no adverse effects on mortality, clinical signs, body weight,
food consumpticam, ophthalmic norzality, hematology, cliniecal chemisiry,
urinalysis and organ weight observed in the dosed animal groups during the
coursed of this study uttributable o the adminisiratisn o7 SC-0224,

2. Although there vere no dose-related zross lesians observsd in tks dosed
animal gr-ups, it 1{noreased incidences of a tan iilscolorstion in the
outer medullary or sorticomedullary zones of the ridnoys from the doged
animal groups cemnot be evaluatsd properly withous the historical contrel
date of the beagle dogs.

5e The frequently observed noneneoplastic lssions were sporadically dis.
tributed among <he control and ths dosed animal groups, These incidences

of noneneoplastic lesions did not display a dosserelated positive trend.
However, the incrsamed incidences in ths abnormal ;roirusion of pltuitary
from the dosed fsmale groups (i.e. O in zontrel; I in 2 mg/iz; 2 in 10 mg/ke;
2 in 50 mg/kg) cannot be evaluated properly withoth the hiz+_ risal control
data of the beagle dogs,.

4, Historical controls are also resded “o evaluats *he incidences of
hamartioma and dermal histiocytoma of pirna desorided in this study.

De There are no subchronic oral ncn-rodsmt studiss which can be sxaminad

to assess the selaection of dose levels in this ons.ysar study. It is, ;
therefore, difficult to assess whethsr or not they were propsrly selsctisd,
The pesiicide Assessment Guidelines Hazsrd Evaluaiien Series 83=l1 rscommend
2 high dose which produces some sizns of toxicity without causing excessive
lothality, This vas not sshieved., Since there =re insufficient data upon
w¥hich ta dref a conclusion regarding the high dose, Toxicology Branch mist
consider significant changes in LUH and phosphorois at 50 mg/kg/day as
suggestive of toxicity, even though thers were mo obssrvable morphological
effects, Accordingly, the MOEL in this study is .0 ng/kg/day, unless sig.
nificant data sre provided to dexcnstrsts besgle Zogs can tolerate dosss
greater than 10 »g/kg/day for ome year ¥ithout adverse effects.

e Glassificatioa of Data: Supplsmsntiary
Chronic Toxieity BOEL = 10 mg/kz/day

Chromis Toxicity LEL 3 50 mg/kz/day
(decresased lac:ate dehyirszensse valuss)

0062737
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§ UNITED STATES ENVIRONMENTAL PROTECTIO?. AGENCY
4 WASHINGTON, D.C. 20460
¢ nﬂ“é
orricgcr
PEITICIDES AND TOXIC SUSSTANCES
MEMORANDUM :

SUBJECT: Request for Expedite Review of Sulfosate (SC-0224);
Memo from E. Tinsworth, Director RD (6/9/87)

FROM: R. B. Jaeger, Section Head rﬂTT
Review Section #1
Toxicology Branch/HED (TS-769)

THRU: - Theodore Farber, Ph.D., Chief
) Toxicology Branch/HED (TS-769)

TO: John W. Melone, Director
Hazard Evaluation Division (TS-769)

The referenced memorandum from Mr. E. Tinsworth is a request
for an expedited review of Sulfosate in accordance with the
specific directions of Mr. Campt. Sulfosate has been routinely
handled by Tox Review Section #1. Toxicology Branch recently
received additional data on this chemical which includes three
long-term studies ( 1 yr dog; 2 yr rat; 2 yr mouse), plus some
new mutagenicity data. 1In order for Toxicology Branch to comply
with this request the data have been divided between Tox Review
Sections %1 and #2. Nonetheless there is a substantial amount
of new data and the earliest possible delivery date, after
secondary and tertiary review, is August-September 1987 time-
frame. These data are presently being reviewed within these
respective Sections.

cc: A. Barton
E. Budd
W. Dykstra
J-H. Chen
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m z UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 4 WASHINGTON, D.C. 20460
“8; pet”
\11— 2 9 w PESTICIDES A?:D':’catxcl’CFSUBSTANCES
MEMORANDUM
Sub‘ect: Sulfosate (SC-0224) 476-EEEL/476-EEE2: Review and

and Assessment of the Toxicological Studies with
§C-0224. Caswell No. 893C. MRID Nos. 402140-0]1,
402140-02, 402140-03, 402140-04, and 402140-05.

Frox=: John H.S. Chen, D.ViM./La/l‘/ld%ﬂd 7%/77

Review Section No.
Toxicology Branch
Hazard Evaluation Division (TS-769C)

"3
o}

Robert J. Taylor, PM 25
Herbicide-Fungicide Branch
Registration Division (TS-767C)

Thrz: Robert B. Jaeger, Section Head Aéf -
Review Section I A ‘7,5/(7
]

Toxicology Branch

Hazard Evaluation Division (TS-76 e
e
,. h ]

Pes

T
LTioner:

Stauffer Chemical Company
22090 S. 47th Street

Rienound, cvaiifornia 34504

Acticns Reguested:

j. Review and Assessment of the One-Year Chronic Oral
Toxicity Study with SC-0224 in Beagle Dogs and the Mouse
Micronucleus Test with SC-0224.

2. Review of the Registrant's Response to the Previous
Toxicology Branch Review Comments (TB MEMO 9/10/86 Brian
Dementi) Concerning the Mutagenicity Studies with SC-0224.
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Toxicology Branch Recommendation:

1. The Registrant should be apprised of the following
deficiencies noted in the following studies which are
jdentified in the detailed review:

A. One-Year Chronic Oral Toxicity Study with sC-0224
in Beagle Dogs. April 3, 1987. MRID No. 402140-05.

B. Mutagenicity Evaluation in Mouse Micronucleus Test
with SC-0224. April 3, 1987. MRID No. 402140-04.

2. Registrant's responses to the reporting deficiencies
cited in the previous Toxicology Branch Review of the follow-
ing mutagenicity studies are considered reasonable and accep-
table. The following mutagenicity studies with SC-0224 are
upgraded to be acceptable:

A. Mouse Lymphoma Mutation Assay with sCc-0224. EBHC
Report No. T-12661. December 19, 1985.

B. Cytogenetic Assays (Chromosomal Aberration and Sister
Chromatid Exchange) with SC-0224 in the Mouse Lymphoma {L5178Y)
Cell Systems. EHC Report No. T-12662. December 19, 1985.

C. Cytogenetic Assays (Chromosomal Aberration and Sister
Chromatid Exchange) with SC-0224 in the Chinese Hamster Ovary
Cell Systems. EHC Report No. T-12663. December 18, 1985.
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84<1 « Mouse - Micraonucleug Test

7
7 - “7
Reviewed by: John H.S. Chen - {vdh"(/7szafté¢‘/’ ’4;’7%7
Section I, Toxicolegy Branch (TS-769C)

Secondary reviewer: R.B. .Jaeger . pr) /
Section I, Toxicology 3ranch (‘I":-769C)4((J4 [V gl

™TA EVALUATION REPORT

Stucdy TvDe: \puge Micronucleus Test TOX. CHEM. No.: gg95¢c
Accession No.: MRID No.: 40214005

Test Material: sc.0224 (ZHC-0701-25; Lot No. JHC 8865-20-1;
55¢%% Purity)

Study Number(s): T.1;.39

Sponsor: Stauffer Chemical Compeny
Test Facility: Environzental Health Center, Stauffer Chemical Co.

Title of Report: Mutagenicity Svaluation in Bone Marrow Micronucleus

Author(s): J.B. Majeska and D,¥. Matheson

Report Issued: April 23, 1987

Conclusions:
Feiled to induce any significant increage in the numbsr -of

PCE containing micronuclei from animals dosed with SC-022k,

Doss levels tested: 700, 900, and 1100 mg/kg for males and
400, 600, end 800 mg/kg for females

%

Classificaticn of Data: Unaccepiable

(Detailed range-finding test results wers xissing
in the study report)

0976337
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Title of Roport: Mutagenicity Evaluation in Mouse Bone Marrow Micronucleus

I. Procedures
1, Tost Anirmals

The test cozpound, SC-0224, dissolved in distilled water, was administered
once via oral gavage ta groups of 15 male and 15 female mice (Charlss River
D-l strain; 6-7 weeka old; 21«28 grams) at 5 predetermined dose c¢. ncentrations
(i.08., 700, 500, and 1100 mg/kg for the males; %00, 600, and €30 mg/kg for
the females) in the first trial. In & second micronucleus assay, the same
procadure was followed using only female mice., Concurrently, fiftsen female
and 15 male vehicle control mice were treated with distilled water and five
female and 5 male positive control mice treated with cyclophosphamide
(150-200 mg/kg). At the end of spacific intervals (i.e., 24, 48, and 72
hours after treatment), animals were sacrificed and the tibia and femur of
each animals Were removed according to the following post-treatment sampling

tines,.

Treatment 30 Hours 48 Hours 72 Hours
1st Trial M E M E M F
Vehicle control 5 - S - 5 -
SC-0224, 700 mg/kg 5 - 5 - P -
: ] 900 ] 5 - 5 - 5 -
. ue  * 5 - > - 5 -
CPA, 100 * - - > - - -
» lw L - - 5 - - -
Vehicle control - 5 - 5 - 5
8C-0224, 400 mg/kg - 3 - 5 - 2
s 600 * - 5 - 5 - 2
. 8o ° - 5 - > - )
CPA, 10 ° - - - 5 - -
s 200 * - - - 5 - -

2nd Trial
Vehicle control - 5 - 2 - 2
8C-0224, 400 mg/kg - 5 - > - 5
. 600 * - 5 - 5 - 5
. 800 " - 5 - 5 - >
CPA, 150 ° - - - 5 - -
] 2% L] - - - 5 - -
Total 20 o] 20 60 20 e]

2, Slide Preparation for the Bone Marro¥ Cslls

Bone marro¥ cslls were flushed from the femurs into centrifuge tubes
containing newborn calfserum. Following centrifugstion to pellet the
cells, the bone marrov was resuspended in 0.2 ml of serum. This sus-
pension was placed on & clean microscope slide and spread with a aooon@oﬁ:;:}?

slide, Slides were fixed in absolute mstuanol and stained with 2* 7




2. Slide Freparation - continued

Giemsa in phosphate buffer (pH 6.8). One thousand polychromatic sry-
throcytes (PCE) were scored from each mouse for the presence of micro-
nucleia.

3, Statistical Analysis

The Kastenbaum-Bowman tables {(1975) vwere used a2 determine statistical
significance, considering the number of micromuclei and PCE's evaluated
at each dose level and time point. A substance is positive if it induces
a response that reaches the P<0.01 level of significance compared to
solvent controls and shoWs dose and/or time related pattern of activity.

Resul ta

1. In range-finding test (data not shown), there were deaths in male mice
at & dose level greater than or equal to 1400 mg/kg. Although no desth
or clinical signs wers noted in the dose rangs of 200-700 mg/kg, & ro=
duction of PCE fresquency was observed in the 700 ng/kg dose males,
Therefore, the doses of 700, 900, and 1100 mg/kg wers chosen for the

male mice in this study. Femals mice were found to be more ssmsitive

to the exposure of 8C-0224, and there vwere deaths at a dose level greater
or equal to 1000 mg/kg. Therefors, the doses chosen for the micronucleus
assay were 400, 600, and 800 mg/kg for the females. :

2. Summary of Micronucleus Data (Mean Values)

Treatment Time No. of No. of No. of No, of Ave, No.
(hrs) Animals PCE Micro=- MicTo- PCE /1000
nuclei  nuclei/ Erythro=

Animal cytes

i8¢ Trial - HMales

VYenicle control 24 5 5000 3 0.6 151
48 5 5000 3 0.6 165

72 5 5000 3 0.6 185

SC-0224, 700 mg/kg 24 5 5000 0 0 344
48 4 1000 5 1.3 257

72 5 5000 1 0.2 159

. %0 * 24 5 5000 6 1.2 247
48 5 5000 3 0.6 170

72 5 5000 0 0 161

" 1100 " 24 5 5000 1 0.2 183
48 5 5000 3 0.6 119

72 5 5000 1 0.2 121

CPA, 100 mg/kg 48 5 5000 1h»s= 2.8 72
150 * 48 5 5000 16 3.2 2

<D
.
(W)
(>
]
3
‘\&;
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2. Summary of Micronucleus Data ~ continued

Treatment Time , Noe of No. of No. of noe of Ave, No.
(hrs) Animals PCE Micro-  Micro-  PCE/1000
nuclei nuclei/ Erythro-

An3mal cytes

1st Trial - Females

Vehicle control 24 5 5000 9 1.8 282
48 2] 5000 25 50 332
72 5 5000 1 0.2 247
S5C-=0224, 400 mg/kg 24 5 5000 2 C.4 276
48 5 5000 26 52 222
72 5 5000 5 1.0 279
" 60 " 24 5 000 12 2.4 269
48 5 5000 22 L4 234
72 5 5000 3 0.8 250
a 80 * 24 5 5000 15 3.0 255
48 5 5000 25 5.0 276
72 5 5000 1 0.2 254
QPA, 150 zg/kg 48 5 7500 78= 10.4 57
00 * 48 5 5000 7 1.4 27

2nd Trial = Females
Vehicls conirol 24 5 5000 2 0.4 281
48 5 5000 0 0 420
72 5 5000 6 1.2 372
SC-0224, 400 =g/kg 24 5 5000 4 0.3 286
48 5 5000 0 o) 348
712 5 000 15 2.5 320
. &0 * 24 5 5000 5 1.0 225
48 5 3000 4 0.3 247
72 5 3000 8 1.2 351
" 80 * 24 5 5000 7 lod 27
48 5 5000 1 Q.2 301
72 5 5000 > 0.5 292
CPA, 150 =g/kg 48 5 4629 LTes 10.1 34
200 " 48 5 3215 62e 19.3 25

* Significantly greater than vehicle control valus, K0.05.
s Significantly greatsr than vehicle contirol valus, 0.0l.
CPA = Cyclophosphamide

Sun:mary- of Findings:

i. The spontansous rates of microanuclei in the PCE found from the vehicle
control groups (Male mice: 0,06%; Female mice: 0,02-0,5%) were considered
within the normal range in the region of less than 0.6% (J.A. Heddle
ot a1 (1983)., A Report of U.S.E.P.A. Gone.Tox Program).

096337 /,{]
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ii, The positive control compound, IPA, apparently induced marked
increase of the PCE with micromiclei which indicated the sensi.
tivity of the assay system,

iii. The test compound, SC-022k4, did not induce any significent increase
in the number of PCE containing micronuclei from animals dosed
with §C-0224 (400 through 1100 =g/kg) at all the time intervals
evaluated.

I11I. Conclusion

Since the detailed range-finding test results were not included in this
study report, it is unclear that the highest tolerated dose of the test
cnmpound was actually used in this study.. According to the curremt EPA
Health Sffects Test Guidelines in performing the mouse micronucleus test
(EPA %7378}-0015, the highest tolersted dose level should produce soms
indication of cytotoxicity of the test compound in the bone marrovw of
dosed enimals (i.s., The ratic of poiychromatic to normochromatic ery-
thracytes should bs clearly below that of the vehicle control animals).
Therefore, the submitted report is incomplete and unacceptable in thse
present form, However, the study may be upgraded on resolution af the
reporting deficiency.
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Review of the Registrant's Response io the Previcus Toxicology Branch Review
Comments Concerning the Folloving Mut icity Studies with S5C-0224
(Toxicology Branch Memorandum 9310733 Brian Dementl)

1. Mouse Lymphoma Mutetion Assay with 8C-0224, EHC Report No., T~12661, December
19, 1985 and II, Cﬁoiemtio Assay (chromosomal aberration and sister chromatid
exchange) with 80224 in the Mouse Lymrhoma 15178Y) Cultured Qell System,

EHG Report No. T-12662, December 19, 1985 (trcon cicv) T2 Q¢odls

Registrant's Response:

"1, The positive control compounds wers tested at the same rH as the solvwent
control in all experiments. The culture medium used in these studies contains
a color imdicator that permits the pH to be visually monitored throughout an
experiment. In these studies the culturs mediunm vas adjustad to approximately
pH 7.4 and the solvent, positive rontrol substanes or 8C..022% was aidad to forn
10X stock solutions. Yhen necessary, ths pH of the stock was readjusted te
approximately pH 7.4 by the addition of FeOH. The final pd after readjustment
was measured by pH meter, Since the solvent control and positive control compounds
did not shift the color of the pH indicator, the pi was not read justsd or further
measured. We have subssquently made measurements on the positive control compounds
EMS and DMX and verified that they do mot shift the pH of the medium signifieantly.
Furthermore, it is well documented that L5178Y cells are responsive to chemiocals
at physiological pH's and if they were not the assay would not bs very useful.
Glive routinely adjusts his test media to the 7.2 o 7.4 range. Since ths cells
reaponded to EMS and DMN at neutral pH, the difference betwesn the results of
the tWwa expariments can not be due %o a i induced change in the competencs of
the cells, but rather to some change in the chemicel's activity. Also, because
we are determining the effect of pH on the mutagenicity of S$C-0224, the proper
control for this experiment is SC=0224 at unadjusted pH levels."”

Revieweaer's Comments:

The provided supplemental information concerning the culture conditions
(pi and osmoiality values) for all the positive control cozpounds used in these
studies are considered adequats, The sutmitied explanation for confirming the
adequacy of the L5178Y cell systems under the adjusted acidic test conditions
(pH 7+4) from these studies is also considsred ressonable, Because the recemt
published studies (1, 2, and 3) clearly spdicate that false positive responses
in the cultured L5178 cells can bes produced either by low pH ireatment con-
ditions or by high osmotic levels alone jn the culiure msdia, Toxicology Bramch
agrees that the treatment conditions (p and osmolality values) should be conm
sidered for the interpretation of test rasulis.

%5, Solubility and cytotoxicity are the factors usually used to establish
the highest dose in an experiment. Doses for 800224 under the sdjusted conm
ditions were chosen by the convention thst for freely solubls compounds sn
upper 1lavel of 5 ul/ml is usually consldered sufficient end therefors 10 ul/ml
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is more than adequate, Furthermore, any further ineresase in dose raised
the osmolality of the medium to near or above 400 mOsm, established as a
critical jievel and readjusting the pH to neutrality would have raised it
even higher., The reviewsr notes that only slight texicity cocurred umder
pH adjusted conditions., To determine the significance of this comment,
mitation frequancies for pH uneljusted and pH adjusted conditions should
be comparsd at near equivalent taxicitles. The lowest cell survived levels
for non-activation and sctivation studies that could bs obtained under pH
adjusted conditioms at 10 ul/ml SG-0224 and 40O mOsm were approximately
30% and 77% respectively. No significant increase in matation frequencies
was observeds At the closest comparable toxicities under nomeadjusted
conditions mitation frequencies were approximately twice background. These
observations demanstrats an apparent dissociation between mutagenicity amd
toxicity -undsr these tost conditions.®

Rovievwer!s Commenta:

The provided rationale for selecting 10 ul/ml of 3C-0224 as the MTD
in these stuides under the adjusted acidic test conditions (pH 7.4) is
considered to be justified,

Recommendation:

The test compound, SC-0224 was not a clastogenic agent and did not
induce any increase of mtant frequency in the cultured L5178Y mouge
lymphoma cel]l system with and without metabolic activation under the
pH adjusted test conditions (pH 7.4) at the concemtrations testsd
(4 through 10 ul/ml). The positive responses of SC-0224 that were
observed in thege studies under the pH unadjusted test conditioms (pH
5e62=7+07) Wors primarily associated with either reduced pH or increased
ion concentrations in the culture medla during the ireatment pericds
and cannot be used for the interprotation of test results in thess
studies. Thess studies are upgraded to be acceptable.

References:

l. Cifone, M.A., Fisgher J., and Myhr, B.(1984): Evidence for pH Zffect
in the L5178Y TK*/~Mause Lymphonma Forvward Mutation Assay. Environ,
Mutagen 6:423,

2, Cifone, M.A.(1985): Relationship Between Increases in the Mutant
Frequency In L5178Y TK$/~ Mouse Lymphoma Cells at Low pH and Mstabolic
Activation. GEZaviron. Mutagen 7: (Suppl3);27.

3e Brusick, D. (1986): Genotoxic Effects in Cultured Mammalian Cells
Produced by Lo¥ pH Treatmsnt Conditions and Increased Ion Concentrationsa,.
Envire. Mutagen 8: 879-886.
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111. Cytogenetic Assays (Chromosoms]l Aberration and Sister Chromatid Exchange

with SC-022% in the Chinese Hamatsr Ovary Gell System, EHC Report No. T=12663%,
Decemb 18, 198 .-
ar > 9 5 aﬁ%a,,—,u /L‘_' 2-{4(‘(&}'\0}_

Registrant's Response:

%1 . My copy of the guidelinea referenced for the in vitro chromnsomes
procsudres states: "the highest test substance concentration tented with
and without metabolic activation should show evidence of cytatexicity or
reduced mitotic activity.® ¥Rel-tively insoluble substances should bs.
tested up to the limits of solubility." *For freely solubls nontoxic
chemicais, the upper test chemic¢al conceatration should be determined on
a case by case basig.® No mention was made of suppressing mitotic activity
0%, The guidelines for in vitro sister chromatld exchangss paraphase the
same requirements, For the study in question, T-12663, several factors went
into determining the highest dose. First, 5 ul/ml is generally accepted by
the scientific community as a reasonable upper limit for most soluble test
chemicals, Seceond, as indicated in the report summary, page 3, higher doses
of S0-0224 adjusted to pH approximately 7.4 would have increased the osmo-
lality above the 400 mOsm level reported by other authors to be ® level at
which artifaots may occur; third, studies previously submitted (T10875) hed
defined the response under non-adjusted ;i (acid) conditions.

2. The literature supports the position that CHO cells are responsive to
test chemicals under physiological (pH 7.4) conditlons. Our culture media
includes & pH indicator that did not indicate a shift in pH upon addition
of the positive cantrol corpounds. This visual observation has been veri
fied by pH measursements. Furthermore, the media for the positive control
compounds, the solvent controls and the test chemicals once adjusied, vwere
maintained & near equilibrium by the buffsr system in the medium and the
S02 in the incubators.

3. The response of CHO cells to SC~C224 under *standard test conditions®
has been reportsd previously (T10875). furthermore, there is really no basis
for considering this assay to be non-standard. The guidelines cits only that
"apprapriate culturs msdis ana incubaiion conditiens ...," should be usad.
Since the tes! substance response is being compared to the sslvent coatzel,
it does not seer inapprapriate to have them both at the same pd initially.

4, Reference to the guidelines shows *For sstablished cell lines and
straing, multiple harvest timss are recormended.® 'If ths tsst chemical
changas the cell cycle length, the fixation intervals should be changad
accordingly." For sister chromatid exchanges "A single harvest time, one
that yields an criimsl percentage of second division metaphases is recommsnded.*
"I1f there is reason to suspect that this is not =& representative sampling
tims ..e, then additional harvest times should be gelected.' The sister
chromatid exchanze assay provides a convenient means for monitoring popue
lation doubling time that reflects changes in the lengih of the cell cycls.
Table 1, in report T-12663 provides thisg information. Aftsr 20 hours in
culturs the number of cells in treated cultures was similar to the number
in contral cultures, The average relative siaining index shows that at00633-7
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least 91% of the cells had progressed through two cell divisions by the
tims of harvest for all doses. These tWo reasurezents show that it is
unnecessary to use multiple harvest times for the cylogenetic assay or

te extend harvest times for the sister chromatid exchange assay. I did not
find referencs to & requirement for using "at least three harvesi times,.*

I disagres with the reviewer's conclusion thet this study (T=12663)
is inconclusive. I wWould hope that our response to his concerns will
remove any ambiguities and enable him to reclassify the results asa
acceptable.” -

Raviewer's Cormentg:

The submitted rationale for selecting 10 ul/ml of SC-0224 es the MID
in thess studies under the adjusted pH test conditions (pi 7.4) is cone
sidered reasonsble. Toxicology Branch agrees that the treatment conditions
(pH end osmolality values) should be conaidered in the context of dose level
selection for these cytogenetic studies in the CHO cell syvstem (Brusick,
Environ. Muiagen 8: 879-886, 1986). Furthermore, the submitted addendum
prevides adequate informatiom for the clarification of reporting deficien
cies cited in the previous Toxicology Bramch review of thiese studies.

The request for the test resultis of these studies under the unadjusted pH
test conditions is unnecessary (See reasons given in the recommendation

for T-12661 and T-12662), However, it may be appropriate to point out that
under normal test condition, the highest test substance concentration ss-
jected should show a cytotaxic effect but allows sufficient mstaphases for
a reliable analysis (gemerally, & 50% reduction in mitotic index 2s compared
to the solvent control is acceptable).

Recommendation:

The test compound, SC-0224, was not a clastogenic agent in the cultured
CHO cell system with and without metabolic activation at the concentrations
Legued (< througn 10 uls/ml). These studies are upgraded to be acceptable.
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