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3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g WASHINGTON, D.C. 20460

010331
JUN 11 193

OFFICE CF
PREVENTION. PESTICITES AND
TOXIC SUBSTANCES

MEMORANDUM

SUBJECT: Diazinon (MG-8) Submission of a Chronic Dog Feeding
study and a Chronic Feeding Study in Rats in Compliance
with EPA’s May 1, 1387 Data Call~In

Tox Chem. No.: 342

Project No.: 2-1418
PC No.: 057801
DP Barcode: D174740

Submission No.: S411957

1 - 4a b -
FROM: William B. Greear, M.P.H. wJen B Sanan 0/11(33
Review Section 1V, Toxicology Branch I
Health Effects Division (H7509C)

TO: Larry Schnaubelt/Robert Richards, PM #72
Reregistration Branch
Special Review and Reregistration Division (H7502W)

THRU: Marion P. Copley, D.V.M., Section Head
Review Section IV, Toxicology Branch I
Health Effects Division (H7509C)

I. CONC ON::

The chronic feeding study in dogs (T/PR #90093 [MIN 882014]
6/14/91) satisfies the requirement for a Guideline Series B83-1s
Chronic Peeding Study in Dogs. The chronic feeding study in racts
(#882018, 6/4/91) satisfies the requirement for a Guidelin=
Series 83-1leChronic Feeding Study in Rats, however, it is
requested that the sponsor address the following:

It was stated on p. 21 that "...not all ccular
abnormalities were addressed by the Staff Ophthalmologist.”
This requires further clarification by the authors because
it is known that certain organophosphate pesticides cause
ocular effects.
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II. REQUESTED ACTION: Cauvd o
Under a cover letter dated July 8, 1991, Carolyn Bussey of
the Ciba-Geigy Corporation has submitted the following two

studies in compliance with the requirements of the Pata Call-In
Notice.

0 83-lachronic Feeding Study in Rats
o 83-1eChronic Feeding Study im Dogs
IITI. DISCUSSION:
The results of the reviews are listed below:

o Chronic Feeding Study in Dogs (T/PR #90093 (MIN 232014];
6/14/91)

NOEL (ChE) = 0.1 ppm (0.0032 mg/kg/d-M; 0.0037 mc/kg/E~F)
LEL (ChE) = 0.5 ppm (0.015 mg/kg/d-M; 0.020 mg/ke/fd-F}
(based on decr. serum ChE)

NOEL (systemic) = 0.5 ppm (0.015 mg/kg/d-m; 0.02C mg/kg/d-F
LEL (systemic) = 150 ppm (4.5 mg/kg/day-F; 4.7 mg/kg/d-M)
(based on decr. food consumption and incr. in serum

amylase in M&F; and decr. body wt. and body wt. gain Iin M)

In addizion, decr. in RBC and brain ChE in M and ¥ at 150

ppm and 300/225 ppm (7.7 mg/kg/day-M; 2.2 mg/kg/..2y-F, decr.

in body wt. and body wt. gain in F at 200/225 gp~.

Dose levels: 0.1, 0.5, 150 and 2300/225 ppm
M=0.0032, 0.015, 4.7 and 7.7 ag/kg/day
F=0.0037, 0.020, 4.5 and 9.1 mg/kg/day

Route: Oral (in diet)

Strain: beagle

Classification - Core Guideline

The study satisfies the requirement for a Guideli-e
Series 83-1 Chronic Feeding in Dogs.

o) Chronic Feeding Stu2¥ in Rats ,(#882018; 611i419%1) .
“1his dudy was conduch?d fo esfablish o NOEL Feoy ChE 1mmibii-om -
NOEL (ChE) = 0.1 ppm (0.004, mg/kg/d-M; 0.005 mg/xg/d-F)
LEL (ChE) = 1.5 ppm (0.06 mgq/kg/d-M; 0.07 mg/Kg/<~F)= serum
NogL (systemic)® % ASOTPM (HDT
In add{tion, RBC and brain ChE activity were decrzasec at
125 and 250 ppm.

Dcse levels: 0.1, 1.5, 125 a.-d 250 ppm
(M - 0.004, 0.06, 5 and 10 mg/kg/cda’’
F - 0.005, 0.07, 6 and 12 mg/xg/dzv;

2




Ll P
Lzﬁov;
Route: Oral (in diet)
strain: Sprague-Dawley (Crl:VAF/Plus CD [SD]SD B)

Classification - Core Minimum (may be upgraded with
submission of requested data as specified below)

The Study satisfies the requirement for a Guideline Series
83~1 Chronic Feeding Study in Rats.

Deficiency - it was stated on p. 21 that "...not all ocular
abnormalities were addressed by tne Staff Ophthalmologist.”
This requires further clarificaticn by the autnors because
it is known that certain organophosphate pesticides cause
ocular effects.
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Reviewed by: William B. Greear, M.F.H. U Bi B Lrsson /11793
Review Section 1V, Toxicology Brancn I {(H”S509C)

Secondary Reviewer: Marion P. Copley, D.V.M. :
Review Section IV, Toxicology Branch I (H7509C)724Z2/an 5%? Z}

DATA EVALUATION REPORT

study Type: Guideline Series 83-1a& Tox. Chem. No.: 341
Chronic Toxicity PC _No.: 07801
Study - kot MRID No.: 419420-02
t Mat al: piazinon (MG~8)
Synonyms: 0,0-Diethyl O-(2-isopropyl-é-methyl-4-pyrimidinyl}

phosphorothioate, Basudin, Sarolex, AG-500, Dazzel,
Diazajet, Diziron, ENT 19,507 Drawizon

Stu Nu H 882018
Sponsor: Ciba-Geigy Corporation
Testing Facility: Ciba-Geigy Research Department

Summit, NJ 07901
Title of Report: Diazinon (MG-8): One/Two Year Oral Toxicity Studwvy in RazTs
Author: F.R. Kirchner, G.C. McCormick, A.T. Arthur

Re ggued: June 4, 1991 \
(W -0.000 006, S » 10ms Ay fdom
Conclusgions: Doge Levels: 0, 0.1, 1.3, 123 or 250 ppm (F-}b.chs 5.5%, S Al /
NOEL (ChE) = 0.1 ppm 7955 =LY
LEL (ChE) = 1.5 ppm (based cn a decrease in serzz= ChE
, activity)
Nogk (Sysemic)s 2 250 PP (HDT)
In addition, C, and brain ChE activity were decreased a2z
125 and 250 ppm,.

Clagsification: Chronic Study - Core Minimum Data (may De upgradec with
gubmission of the requested data specified below:

It was stated on p. 21 that ~... not all ocular
abnormalities were addressecd by the Staff Ophthalzclogist.”
This requires further clarification by the authcrs because
it ia known that certain organophcephate pestic.des cauze
ocular effects.

Acceptability: This chronic study satisfies the requirement for 2 Guide_..ne
Series 83-~1 Chronic Toxicity Study.

A. Materials:
1. Test Compound - Diazinon (MG-3); Cescription: not repcrzad, 2azcn
No. FL872049; Purity: 387.7%, Contaminants, nct reporrec.
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2. Test Anjmals - Species: rat; Strain: Spragua-Dawley (Crlil:
" VAF/Plus CD ({SD] Br); Age: 6 weeks; Weighc: males - 158.3 to 241.1
g; females - 126.4 to 216.5 g; Source: Charles River Laboratories,
Kingston, NY.

Study Design:

1. Animal Assignment - Animals were randocmly assigned to ine
following test groupe:

Dose Main Study Interim Sac. Inter:im Sac.
in .
Diet 98 Week 52 Week 52 Week & 4
Recovery
Test Group
(ppm) Male Female Male Female Male Fenale
Control 0 20 20 10 10 10 6
Vehicle Control* 0 20 20 10 10 10 10
Low 0.1 20 20 10 10 0
Mid 1.5 20 20 10 10 9o}
Mid-High 125 20 20 10 10 2
High 250 20 20 10 10 10 20

= ~ "BEOS" identified only as a "component of Lhe diazinon formulation”™

The animals were acclimated to laboratory condit:isnsg for
approximately 3 weeks prior to dosing. During the study, the
animals were individually housed in a single rocm with temperature
of 73+5°F, relative humidity of 50+20% and a 12 hour light cycle.
Gross necropsy and serologic determinations were zonducted on 10
males and 10 females prior to initiation of the study.

2. Diet Preparation - An amount of the test substance was dissolved
in acetone and premixed with a portion of the basal diet fpowdered
Certified Purina Rodent Chow #5002). The acetone was evaporated
and the resulting premix was added to an amount z£f feed and mixed
in a twin-shell mixer to provide the proper dietary concentration.
The diets were adjusted for purity of the technizal. The diets
were stored at room temperature. The frequency :t£f preparation of
the test diets was based on the "available stabil:ty data."”
Samples of test diets were analyzed for concentration at study
initiation and random samples were analyzed during the study.
Thirteen separate cietary analyses were made eacn year fcr
concentration. Homogeneity data were cbtained during weex 3.
Dietary analyses were conducted pricr =o use.

Results ~ Chemical analyses indicated that all ac=mixturesg were
stable for 41 to 45 days at room temperature over =the
concentration range of 0.1 to 3500 ppm. Admixtures were znalvzed
and indic-.ced that they were from 85% zo 120% 2f =arger
concerntrations. Diazinon was uniformly distribuzed 1n all zass
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admixtures. All control feed and vehicle control admixture
samples analyzed contained less than 0.4 ppm diazinon. The
concentration of ESO in the diazinon test sheets and in the ESO-
vehicle control diet was not verified by analysis due to tie lack
of an assay methodology. ,

Animals received food and water ad libitum.

Statistics ~ Body weight, food consumption, water intake, selected
clinical laboratory data and organ weights were analyzed.

C. ethods and R tg:

1. Obs= ions - Animals were observed at least daily for clinical
signs of toxicity and mortality.
Results - No clinical signs of toxicity could be attributed to
administration of the test material. Survival was comparable
among the control and the treated groups ;see Table 1). At
termination (week 97) survival ia males in cthe control, vehicle
control, 0.1 zzm, 1.5 ppm, 125 ppm and 250 ppm groups was 60, 4S5,
30, 50, 35, and 38%, respectively. Female surv ~al in the
control, vehicle control, 0.1 ppm, 1.5 ppm, 125 ; = and 250 ppm
groups was 70, 58, 40, 44, &2 and 58%, respectively (see Table 1).
Due to increased mortality, particularly in the lower dose groups,
it was decided to terminate the study at 97 weeks. EPA concurred.
{97-¥Weeks)
Dose Levels (mg/kqg/dav
Control Vehicle Q.1 1.5 125 259
Control
Males 12/30(60) 9/20(45) 6/20(50) 1C/20(50) 7/20(35%) 1./19(58)
Females 10/20(70) 11/19(58) 8/20(40) 8/18(44) 13/19(68) 1.719(58)
*- Data were abstracted from Study No.882018 p. 58
2. Bodv Weight - There was no adverse effect on body weights in
treated animals. Body weight increases were noted in the treated
group when compared to controls. The increases were in all male
treated groups and in females in the 250 mg/kg/day.
3. Food Consumption and Compound Intake - determined weekly for week
2 to week 13, and monthly thereafter.
8 - No adverse effect on food ccisumptinn was noted in the
treated animals. PFood consumption wasg increased in the treated
and ESO-control groups. Mean compound intake was 0.004, 0.06, S
or 10 mg/kg/day for males in the 0, 0.1, 1.5, 125 or 250 ppm
groups and 0.005, 0.07, 6 and 12 mg/kg day for females int the 9,
0.1, 1.5, 145 or 250 ppm groups.
4. Water Intake - determined at week 2 and during weeks 15, 24, 45-

50, 55 (recovery rats only), 77-78 and 57 (selected groups).

Results -~ Unremarkable.
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5. Qphthalmoscopic Examinations - determined using a Fisca
Ophthalmoscope at week Z and during weeks S1, 37 (0.. ppm group
only) and 98 (all remainming groups). Mydriacil, a mydriatic, was
used prior to each examimation as %o facilitate funcuscopy.

Results - Unremarkable, owever iz was stated on p. 21 that ~...
not all ocular abnormalities were addressed by the sStaff
Ophthalmologist.”

[{This will require further ciarification because it is known
that certain organophoscitate pesticides cause ocular effects.]

6. Blood was collected from the right orbital sinus on 2ays 83, 181,
356, 390, 552 and 684. All surviving animals were used for the
hematology analysis at each time point except for dav 390 (10
rats/sex from the two comtrol groups were examined). Ten
rats/sex/group{ received clinical chemistry evaluaticn evaluations
at all time points.

a. Hematology

X p3
X| Hematocrit (HCT) : Total plasma protein (T2
X| Hemoglobin (HGB) X} Leukocyte differential
L} Leukocyte count (WBC) : count
X! Erythrocyte count (RBC) : Mean corpuscular HGB (MCE
X| Platelet count Mean ccrpuscular volume MCV)
X| Erythrocyte morphology Z] Clotzing time
X| Reticulocyte count X| Heinz tody~*
- Determined on at least 50% of the animals used for clinical =xaminations
in the control and 250 ppm grouc=.
In addition, blocd samplies were ciotained from the at<cminal aorta
and blcod smears were macde from all animals that were gacrificed
early during the dosing zr recoverw geriocd.
Results - Unremarkable.
b. Clinical Chemistrv
Electrolytes Cther
X! caicium X! Albumin
X| Chloride X, Blood creatinine
Magnesgium X| Biood urea aitrcgen
X! Phosphorus X}l Cholesterol
X} Potassium ! Globulins
X] Sodium Xi Glucose
Enzymes £} Total bilirubin
X| Alkaline phosphatass X| Total protein
X| RBC cholinesterase X| Triglycerides
X| Serum cholinesterase Thyroxine (T,)
X} Brain cholinesterase | Triiodothyronine (7.}
X! Lactic acid %! Albumin/Globulin raZio
X| fervm alanine aminotranaferase (3S3PT)
X! .. =m aspartate aminctransferase - SGOT)
X| Gamma glutamyltransferase

3rain cholinesterase was zetermineq at necropsy 2ur-~3 weeks 53~
34, 57 and 98~99. After weighing agproximately cne--alf of zhe
srain was analyzed for CiE actiwvizv.
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Results - There was a dose-related decrease in gerum ChE activity
in males and females in the 1.5, 125 and 250 ppm groups beginning
at the first measurement interval of 88 days and persisting until
terminal sacrifice on day 684 (see Table 2). For males in the 1.5
PP® group, mean serum ChE values were decreased from 12 to 51%
from day 88 to day 684. Significant differemces were noted on day
88 (28%) and 684 (51%). In the 125 ppm group, male serum ChE was
significantly decreased on days 88 (79%), 181 (66%), 552 (86%) and
684 (89%). In the 250 ppm group, male serum ChE was significantly
decreased at days 88 (87%), 181 (81%), 356 (89%), 552 (92%) and
684 (94%). For females in the 1.5 ppm group. mean serum ChE
values were decreased 30 to 58% from days 88 to 684.  Significant
decreases were roted on days 88 (53%), 181 (354%) and 552 (45%).
For females in the 125 ppm group, significant decreases were noted
on days 88 (96%), 181 (94%), 552 (94%) and S84 (94%). For females
in the 250 ppm group, significant decreases were noted on days 88
(97%), 181 (97%), 390 (23%) ([this is the 4 week recovery group},
552 (96%) and 684 (94%). There was also a dose-related decrease
in BRC ChE activity in males and females in the 125 and 250 ppm
groups beginning on day 88 and persisting unzil day 684
(termination) (see Table 3). Males in the 125 ppm group had
significant decreases in RBC ChE on days 88 (16.3%), 181 (15.8%),
356 (15.5%), S52 (28.2%) and 684 (20.2%). Males in the 250 ppm
group had significant decreases in RBC ChE cn days 88 (18.3%), 181
(14.2%), 356 (12.7%), 552 (25.4%) and 684 (22.9%). Females in the
125 ppm group had significant decreases in EBC Che on days 88
(24%), 181 (24%), 356 (22%), 552 (25%) and €24 (26%). Females in
the 250 ppm group had significant decreases -n RBC ChE on days 88
(27%) 181 (21%), 358 (21%), 390 (7% [this is =he 45 week recovery
group), 552 (29%) and 684 (26%). _Brain ChE activity was
significantly decreased in females 1n the 1Z% rcup at day 584
(24%) and in the 250 ppm group at day £84 (433§ rain Che
activity was significantly decreased in males in the 125 ppm group
at days 370 (25%) and 684 (29%). Brain ChE activity was also
significantly decreased in females .n the 23T ppm group at days
370 (29%) anc 684 (38%).
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131

356

390

33

181

356

634

1 - control group |

- control group 2
* -0l sp 205
**.p 201

***. Data were ahstracted from Study 882018 pp. 563-339.

ND - not determined
4+ - grester activity than cootrols

olo?

4225283

519.8/516.3

596.7/699.1

604.5/698.1

850.9/959.4

1206/1464

276572453

30612383

261212741

218672553

2873/2613

244211987

392.9
6.9

369.2
(29.0)

3835
35.7

ND

3453
0.7

693.5
42.5)

2045
26.0)

2301
(24.3)

an
(16.7)

ND

2393
(16.7)

2056
(15.8)

32.4%
28.9)

4575
2.0

3137
13.9,

ND

18.1)

£31.6*
59.9)

1 567
7.3

(ZDhee
2.3)

L2850
£1.9)

~D
(IEgee
453,

e
=3.6)

90.7e
(78.5)

172.1%=

5.1

422.4
29.2)

ND
118.1=*
(86.1)

136.8°~
83.6)

54 gvoree
B1.2)/(37.9)

100 1o=re*
(30.7)/¢30.6)
T0.19mr0e
(88.3)/(89.2)

640.9/
(+¥(3.2)

71.5%1°=
91.6)/(92.5)

88.4%e1ee
(92.7/(94.0)

7170000
97.4/@7.1)
1060%ree
(96.5)(96.8)

82. 79w sen
(96.8)/(97.0)

1961/
(10.3%(23.2)

127.6%0/0e
(95.7i@5.1)

112.5%%/0e
(95:4)/(94.3



38 30112920 3000 3030 2520° 24250010

0.49) *} (16.3) (19.5)/(17.0)

181 343073367 3400 3510 2889+ 294420/
0.9) .3 ass (14.2)/(14.2)

356 305073155 321t 3230+ 2560 2700 e/*=
(+) i*) (1s.5) (10.9)/(14.9)

390 3400/3467 ND ND ND 30

©0.9/2.8

552 2511/3389 3560 3638 2590+ 2610%1e"
1.:4) +) 28.2) (21.7/23.0)

634 2964/2943 3183 2830 2350 2336%°1*=
(+) L5 ) 20.9) 21.2)/20.6)

FEMALES

38 342013467 3480 3289 239Ce~ 2522001
) 3.8 24.3) (26.3)/27.3)

181 347813400 3450 3300 2660 272000/
(0.8) 5. 122.5) (21.8)/(19.6)

356 327513335 3450 327C 2556 2620°%/%=
{(+) 0.2 22.9) (20.0)/21.%

390 3567/3600 ND ND ND 3330%%re=

- 6.6)/(7.5)

552 3522/3467 3340 3310 2547 24905/~
5.2) 6.0 25.09) (29.3)/28.)

684 336973391 3275 3278 2508 2527%%/%=
2.8) @D {25 .5) (25.0)/(25.5)

! - control group 1
- control grou, 2
* -0l =p 205
**.p .01
*** . Datz were abmracted from Study No. 882013 o,. 563-839.
ND - not determined
+ - grester activitv than cootrols
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370 281872652 N7
(3.6)
193 237012635 ND
684 2808/2910 2733
2.7
370 251012463 2636
()
393 2682/2841 ND
684 2824/1987 2860
(*+)
1 - controi group 1
2 . ontrol group 2
* - 31 <p £0.5
**.p =.01
®** . Data were abstracted from Swudy No. 382018 pp. 563-839.
ND - not determuned
+ - greater activity th .= controls
7. Urina i8 - Determined for

week-1 and in all surviving
days 81, 189, 350, 545 and 679. The CHECKEZ (X) parameters were

determined.

X

X| Appearance

X| Volume

X| Specific gravity
X| pH

Sediment (microscopic)
X| Protein

R t8 - Unremarkable.

(%)

10 rats/sex

(+) (1.7
ND ND
27565 2134+
.5 24.0)
2673 1877%
(=3 (24.8)
ND ND
2981 2016
(=3 (28.6)

X

!X{ Gluccse

'X! Xetcres

zxg 3ilirubin
X! 3Bloed

|, Nitraze

iX{ Troc..inocgen

2537/
£30.0)/(4.3)

2489/
1+)/(5.6)

1618%0/ee
(42 4)/(44.4)

1500w /oe
(42.2)/(39.0)
1961/%*
259025

(43.8)/(26.7)

{bazeline animals crnly) at
rats i1n the chronic study subgr-up at
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8. Sacrifice and Pathology - All animals that died and that we-e

sacrificed at the interim and final

gacrifices were

ubjecced to

gross pathological examinatiosn and the CHECKED (X) tissues were

collected for histclogical examinatjion.

The {XX) crgans, in

addition, were weighed for all interim sacrificed and ail
terminally sacrificed animals.

X X b4
Digestive system .Cardiovnsc./nemét. Neurslogic
X| Tongue . X| 2orta xX%| Brain
X] Salivary glands XX| Heart . X| Periph. nerve
X| Esophagus { X| Bone marrow Z Xi Spinal cord (3 levels)
x| Stomach i X| Lymph nodes % x‘ Pituitary
X| Duodenum ixx Spleen i X| BEwes (optic n.)
X| Jejunum {XX| Thymus Glandalar
x| Ileum rogenital i xx| adcenal gland
X! Cecum ‘XX| Ki“neys " X| Lacrimal gland
X| Colon . X} Urinary blauder; X| Mammary gland
X| Rectum XX!| Testes X| Parathyroids
XX} Liver XX, Epididymides X| Thyroids
Gall bladder XX| Prostate Other
x| Pancreas X| Seminal vesicle X! Bone
Respiratory XX| Ovaries Xj{ Skeletal muscle
X| Trachea 3 XX, Uterus X} Skin
XX| Lung X! Vagina X] ALl grcocss leaions and
masses
X| Harderian gland
a. Organ Weight = Unremarkable.
b. Grosgss Patholcgy “nremarkable.
c. Microscopic Ps hc.cgy
(1) Non-neoplast.c - Unremarkable. (The}e were lesions in
the high-dcse groups thac werd significantly different
from contrcls. However, either a dose-respconse
relationship was not apparent or -he lesion wag 0O in
the controls which tended to produce significant
values when there was a low incidence in the high dose
group. For example, the incideace of gtomac:: ulcers
in the fema.e high dose grcup was 2/9 campated to 0/8
in zhe czonrtosls. -
123 Necplag=.z - Jnremarkarla.
>. 2isgussion:

addministration of

activity measured

the Lest matar al Trodt
ctivizy at 125 and 280 spm n zot

at “he end =f

2 <
wlTh 2xcapticn
r ‘davy

L2 Ld

ad <decr=ased ZEL and crain ChE
Y
1

<2 vale REC ChE

1303,

Jecreaned
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1.5, 125 an 250 ppm.
at the end of the recovery period (day 390), there were no
significant differences among the control and treated groups. There were no
cther treatment relared effects. No treatment related effects were produced

with special reference to the ocular tissues of the eyes according to the
cpnthalmescopic report (see pp.

histcpatholcgy report (see pp.

serum ChE activiry was produced in males and females at
However,

1872~1875 and by examination of the
1898-20989).

‘Sufficientiy high doses were administered to achieve a toxic effect level as
indicated by the decrease in serum, RBC and brain ChE levels.]

E. Deficiencieg:

]

(o)
NGt

wag stated on p. 21 that "...

not all ocular abnormalities were addressed
~he Staff Ophthalmologist.” This will require further clarification because

18 known that certain organophosphate pesticides cause ocular effects.

"
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Reviewed By: William B. Greear, M.P.H. Jihe B Luzoe 13577
Review Secticn IV, Toxicology Branch I (H7509C)
Secondary Reviewer: Marion P. Copley, D.V.M.

i
Review Secticn IV, Toxicology Branch I (H7509C) 5%42&amq(a?J22&1
! P,

DATA EVALUATION REPORT
study Tyrve: GSuideline Series 83-1 TOX Chem. No.: 342
Zhronic Feeding - Dog PC No.: 57801

MRIDNo.: 419420-01
Test Material: Diazinon (MG-8)
synonvms: Alfa-tox, Sarolex, Basudin, Spectracide, AG-500
Study Number: Toxicology/Pathology Report 90093 (MIN 882014)
Sponsor: Ciba-Geigy Corporation
Testing Facility: Ciba-Geigy Corporation
Division of Toxicology/Pathology

Summit, NJ 07901

itle of Repcr=: Diazinon MG-8 52-Week Oral Toxicity Study in
Dogs

Authors: M.W. Rudzki, G.C. McCormick, A.T. Arthur

Report Issued: June 14, 1991

Conclusicns:

NOEZ (ChZ; = 0.1 ppm (0.0032 mg/kg/d-M; 0.0037 mg/kg/d-F)
LEL {(ChE; = 0.5 ppm (0.015 mg/kg/d-M; 0.020 mg/kg/d-F)
({based o decr. serum ChE)

NOEL (systemic) = 0.5 ppm

LEL (systemic) = 150 ppm (4.5 mg/kg/day-F; 4.7mg/kg/d-M)
(based cn decr. food consumption and incr. in serum
amylase :n M&F; and decr. body wt. and body wt. gain in M)

In addition, decr. in RBC and brain ChE in M and F at
150 ppm and 300/225 ppm (7.7 mg/kg/day-M; 9.2 mg/kg/day-F)
decr. in tedy wt. and body wt. gain in F at 300/225 ppm.

Core Classifi-ation: Guideline

g+udv Ac=epta--li=v: The study satisfies the requirements for a
Guideline Series 83-1 Chronic Toxicity
Study in Dogs.
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1. Test Compound - Diazinon MG-8 (FL 872049); Description:
a light tan to brown liquid; Exp. No.: G 24480; Purity:
87.7 percent; Contaminants: not reported.

2. Test Animals - Species: Dog; Strain: Beagle; Age: 5
months; Weight: males - 5.9 to 9.1 kg; females - 4.6 to
6.6 kg; Source: Marshall Farms, North Rose, NY.

Stu Design:

1. Animal Assignment - The animals were randomly assigned to
the following groups:

52-Week Main Study

Dose in Diet Number of Animals
Test Group {(ppm) Male Female
1 0 4 4
2 0.1 4 4
3 0.5 4 4
4 150 4 4
5 300/225% 4 4

*300 ppm dose decreased to 225 ppm after 14 weeks of
treatment due to lack of body wt. gain.

The animals were housed in two animal rooms according to
the facility's SOP. The rooms were maintained in an
environment with room temperature of 69 + 5 °F, relative
humidity of S0 + 20 percent with a 12-hour on/l12-hour off
light cycle. The animals were given a preliminary
examination by the attending veterinarian upon receipt
and allowed to acclimate to laboratory conditions for 5
to 6 weeks prior to treatment. The study was initiated
on August 15, 1998. Necropsies were conducted on August
29, 30, and 31, 1989.

2. Diet Preparation - Approximately 400 g portions of the
test feed diets (dietary level of test material adjusted
for purity) or control diets were offered for a 3-hour
periocd daily. Dosage selection was based on the results
of a 13-week study in which the NOEL was 0.1 ppm and
significant inhibition of serum, RBC and brain ChE, and
reduced body weight gain were observed at 300 ppm.
Diazinon (MG-8, FL 872049) was initially analyzed for
purity. Analysis of dietary mixtures containing diazinon
at levels from 0.1 to 440 ppm for stability were measured
when held over a 27-day period at room temperature. The
nomogeneity of the test diets was made at the top,

- -
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middle, and bottom levels. In addition, the test diets
were analyzed for concentration at weeks 1, 2, 8, 1i, 16,
17, 18, 24, 28, 31, 36, 40, 42, and 48 weeks.

Results - The purity of the test material was determined
to be 87.7 percent. Feed containing 0.1, 0.439, and 439
ppm diazinon contained 91 to 103 percent of the target
levels sver a 27~day period. Homogeneity of test diets
averaged 91 to 113 percent. Analysis of test diets owver
a 48-week period indicated they contained 86 to 113
percent of the target concentrations, except for the 0.1
ppm diet that contained 87 to 121 percent of the target
concentration.

Animals received focd, 400 g diet per day, and water ad
libiturm.

Statis .28 - Body weight, focd consumptien, clinical
laboratory (for urinalysis and specific gravity only),
urine volume, physical/auditory and organ weight data
were analyzed for each sex using the Statistical Analysis
System (SAS) Version 5 and SOGT Supplementary Library.
Tests for homogeneity of variances were performed to
check for deviations from normal. Then Dunnett's test
was performed to compare each of the treatment groups
with the control group. If significant model deviations
were detected, then appropriate "ad hoc™ analyses were
performed. Nonparametric tests were conducted on non-
normally distributed data.

Quality assurance was conducted cn 11 intervals. The
Quality Assurance Statement was signed by Lynn R. Mike
dated June 14, 1991.

C. Hethods and Results:

1.

7 rvations - Animals were observed daily for mortality
z .. clinical signs of toxicity. Physical/auditory
examinations were conducted in weeks 4, 12, 26, 39, and
51. Ophthalmoscopic examinations were conducted in weeks
3, 25, and 53.

Regults - One male (#18) in the 300/225 ppm group was
sacrificed on test day 2. One female (#29) in the 0.5
ppm grcup was found dead on test day 12. Both deaths
were attributed to gastrointestinal infections and the
animals were replaced on days 4 and 15. Clinical signs
of toxicity were limited to 1 male (#18) in the 300/223
ppm group which showed signs of dehydration and
emaciazion.
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2. Body Weight - Recorded at -3 weeks and -2 weeks prior to
dosing and immediately prior to the first dose, weekly
during the first 13 weeks, and then monthly thereafter.
Results - During the first 3 months, males and females in
the 300 ppm group exhibited decreases in body wt. gain
of 101 and 76 percent, respectively. There was also a
decrease of 64 percent in males in the 150 ppm garoup.
Throughout the test period, males in the 150 and 300/225
ppm groups consistently exhibited decreases in weight
gain when compared with controls. At termination, males
in the 15¢ and 300/225 ppm groups had decreases of 42 and
27 percent in body wt. gain compared with controls.
Female body wt. gain was variable at 300/225 ppm;
however, it appears that there were decreases in body
wt. gain at several intervals during the study (see
Table 1 and Figures 1 and 2).
Table 1: Mean Cumulativ We. i e t
s(~- elative t {) t
Group Interval (D~ys)
{ppm) 2=31 9=-3196 9-280 0-364
Male d
0 Z.83 3.98 4.45 4.68
0.1 2-98 (5.3) 4.23 (6.3) 4.73 (0.23) 4.93 (5.3)
0.5 2.83 (-2.6) 3.68 (~7.5) 3.98 (-10.6}) 4.45 (4.9)
150 1.03 (-63.6) 1.68 {~57.8) 2.28 (~48.8) 2.70 (-42.3)
3007225 -0.23 (-101.1) 1.73 {-56.5) 2.80 {~37.1) 3.40 (~27.4)
Ffemale
0 1.50 2.73 2.65 3.08
0.1 1.43 (10.86) 2.15 (=21.2) 2.35 (-11.3} 2.33 (-24.4)
0.5 1.53 (-4.4) . 2.28 (~16.5) 2.45 (-7.5) 2.33 (-24.4)
150 .58 (5.0) 2.53 (-7.3) 2.90 (-9.4) 3.13 (1.6)
300/225 .38 (=76.3) 1.58 {-42.1) 1.93 (~-27.2) 2.50 (~18.9)
3. ZFood Consumption and Compound Intake ~ Recorded once

pricr to dosing at -1 week , weekly up to 16 weeks, and
~hen monthly, thereafter.

Resylts - Food consumption was quite variable during the
atudy; however, a trend was apparent in that males and
females in the 150 and 300/225 ppm groups had decreases
in food consumption up to = 26 percent at certain time
intervals (see Table 2 and Figures 3 and 4)._ Compound
intake was 0.0032, 0.015, 4.7, and 7.7 mg/kg/day for
males in the 0.1, 0.5, 150, and 200/225 ppm groups,
respectively. Compound intake was 0.0037, 0.020, 4.5,
and 3.1 mg/kg/day for females in the 0.1, 0.5, 150, and
200/225 opm groups, respectively.
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Group

300/225

Female
[o]
0.1
.5
150
300/225

1953
2359
1932
1769
1917

1476
1402
1390
1755
1271

4.

»
-

bA
Q
¢
(M)

: i we ercent
- jve to cCon Se nte
Interval (Days)
1 34 196 280 364
2554 2546 2508 2168
{21.8) 2465 (-3.5) 2519 (~-1.1) 2439 (-2.8) 1872 (~13.7)
(=1.1) 2241 (-12.3) 2329 (-8.5) 2209 (-11.9) 1930 (-11.0)
(~9.4) 1875 (-26.6&» 2086 (~18.1) 2162 (~13.8) 1785 (~17.7)
(-1.8) 1889 (-26.0) 2381 (~6.5) 2440 (~2.7) 1904 (-~12.2)
2200 2442 1901 1731
(=5.0) 1939 (~-11.9) 1868 (~23.5) 2030 (17.3) 1371 (~20.8)
(~5.8) 2097 (-4.7) 2166 (~11.3) 1655 (~12.9) 1568 (~9.4)
(19.0) 1737 (=21.0) 1792 (-26.6) 1807 (-4.9) 1544 (~10.8)
(=13.9) 1656 (-24.7) 1846 (-24.4) 1840 (-3.2) 1326 (-23.4)

Ophthalmoscopic examinations were made once prior to
dosing in Week 4 and in Weeks 12, 26, 39, and 51.

Results - Unremarkable.

Blood was collected at Weeks -4, 13, 26, 39, and 52. The
CHECKED (X) parameters were examined.

a. Hematolodgy

X X
!X! Hematocrit (HCT) H Total plasma protein (TP)
1X! Hemoglobin (HGB) 1X! Leukocyte differential count
1X! Leukocyte count (WRC) ! | Mean corpuscular HGB (MCH)
'X! Erythrocyte count (RBC) | Mean corpuscular HGB conc.
IX! Platelet count ! (MCHC)
! 1| Reticulocyte count ! | Mean corpuscular volume
'X! Prothrombin time ;X Erythrocyte morphology

1X! Clotting time

!X} Heinz body

§ !

Reticulocyte counts and Heinz body determinations were
conducted on all animals prior to treatment and on the
controls and animals in the 300/225% ppm groups during the
study.

Results ~ Unremarkable.
b. Clinical Chemistry

£ P4
Electrolytes: Other:
‘X! Calcium 1%}l Albumin (A)
'%! Chloride ‘X! Blood creatinine
-5-
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ferase (SGPT)

Serum aspartase amino-
transferase (SGOT)

Gamma glutamyl transpepti-
e se (GGT)

! | Magnesium 1X! Blood urea nitrogen
X! Phosphorus 1X! cCholesterol
X! Potassiunm i1X! Globulins (G)
1X! sSodium 1X}! Glucose
Enzvumes: i1X! A/G Ratio
X! Alkaline phosphatase 1X! 7otal bilirubin
X! Cholinesterase ! Direct bilirubin
X! Creatinine phosphokinase |X| Triglycerides
X! Lactic acid dehydrogenase [X| Total protein
X! Sarum alanine aminotrans- X Amylase
1
t
X\
1
1
X3

- -] - -

Results - Serum Chf was decreased in males in the 0.5,
150, and 300/225 ppm groups by approximately 22, 77, and
75 percent, respectively, throughout the dosing period.
Statistical significance was present at all measurement
periods at 150 and 300/225 ppm, and in the 0.5 ppm group
at 176 days. Serum ChE was significantly decreased in
females in the 0.5, 150, and 300/225 ppm groups at all
intervals by approximately 28, 76, and 81 percent,
respectively. Serum ChE was significantly decreased by
28.4 percent in the female 0.1 ppm group at Day 268. This
is not considered to be of biological significance
because decreases of less than 20% occurred at all other
times and there were no significant differences between
itt's ChE values and the control group at the other
intervals (see Table 3). RBC _ChE was significantly
decreased by approximately 26 and 23 percent,
respectively, in males in the 150 and 300/225 ppm groups
throughout the study. Females in the 150 and 300/225 ppm
groups were significantly decreased by approximately 30
.nd 32 percent, respectively (see Table 4). Brain ChE
was decreased in males in the 150 and 300/225 ppm groups
by 15 and 25 percent, respectively. Brain ChE was also
decreased by 26 and 35 percent, respectively, in females
in the 150 and 300/225 ppm groups (see Table S5). Serum
amylase was increased in males in the 150 and 300/225 ppm
groups by 28 to 59 percent and 14 to 172 percent,
respectively, during the study. Serum amylase was also
increased in females in the 150 and 300/225 ppm groups by
24 to 38 percent and 24 to 174 percent, respectively,
during the study (see Table 6).



TSRl 1 RA RA RS
Gadoo .
3: n els o a Parce 3
c -3 C W t
Day
=26 85 116 268 359
1716 1876 1978 1405 1935
1980 (5.4) 2012 (7.2) 2084 (5.4) 1648 (18.0) 2101 (8.6)
1756 (2.2) 1464 (-22.0) 1502"(-24 1) 1333_(-5.1) 1496 (-22.7)
1801 (5.0) 369" e (—80.3) 445 _(-77.5) 359 .(—74.4) 426 " (~78.0)
1369 (14.7) a24" (=77.4) 586" (-70.4) 484™" (-65.6) 508" (=73.7)
2132 2252 2446 2569 2351
1851 (-13.2) 1841* (-18.3) 2232 {-8.7) 1839 ,(-28.4) 2130 (-9.4)
1912 (=10.3) 1533, (~31.9) 1551,’(-40.1) 1710 '(—33.4) 1909 (~18.8)
1913 (~10.3) 428" wx{—81.0) 615__(~74.9) 358 *(—85.1) 526, _(~77.6)
2001 (-6.1) 337" (~85.0) 506" (~79.3) 322" (~87.5) 532" (~78.2)
0.05; 2~tailed Dunnett‘s *
2-tailed Dannett’‘s T
Table 4: E hro oli cent (%
Decrease(-) Compared with Controls
Day
=25 &s 118 268 359

2775 2625 2925 2525 2625
3600 (8.1) 2925 (11.4) 3250 (11.1) 2650 (5.0) 2775 (5.7)
2803 (-O.g) zg7g {1- 9) - 2223 {~4.3) 2225 (-11.8) 2300, (-12.4)
2750 (~0.9) 1250, (~25.7) 2 an(—24.8) 1675 *(-33.7) 1900 <$=27.6)
2750 (~=0.9) 2075" (-21.0) 2150" (-26.5) 1925” (~23.8) 1900" " (~-27.6)
3050 2850 3125 2750 2650
2800 (-8.2) 2800 (-1.8) 3150 (0.1) 2700 (~1.8) 2575 (~2.8)
2928 (=4.1) 3000 5.3) 3075 _(~0.2) 2575 (~6.4) 2675 (~0.9)
2700 (~11.5) 2100 f(-zs 3) 2125'f(—32.0) 1878 f(—31.8) 1775 &(-33.0)
3075 (~0.8) 1950" (-30.2) 2225 " (-28.9) 1778" {(=35.5) 1750 (-34.0)

< 0.05, 2-tailed Dunnett’'s T

2-tailed Dunnett’s T
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H 1 3 i 5 d cent (%
re £ - d wit ontro. at o inati
Group (ppm)
2 e.1 8.5 150 300/22
Sex
Males 1995 2188 (3.7) 1873 (-6.1) 1€3% Y -15.90) 1500‘-24 8y
Females 2148 2238 (4.2) 2078 (~3.3) 160G" (=28.5) 1403 (~34.7)

.01 < p £ £.05, 2-tailed Dunnett’'s T
p < 0. 01, 2-tailed Dunnett‘s T

xx

Group Day
{ppm)
Males -26 85 176 268 359
0 510 687 708 704 706
0.1 529 (3.7) 750 (9.2) 803 (13.4) 761 (8.1) 821 (15.3)
c.s 562 (10.2) 754 (9.8) 779 (10.3) 741 (5.3) 723 «(2-4)
150 £48 (7.5) 1090 (58.7) .- 988 (319.53 806 (28.7) 910" (27.5)
300/225 527 (2.0) 1870 (172) 813 (14.8) 206 (14.5) 802 (13.6)
Females
s} 501 559 517 =37 532
0.1 487 (~2.8) 537 (-3.9) 531 (2.7% 515 (~4.1) 4%4 (~7.1)
0.5 524 (4.6) 642 (14.83 596 (15.2% 593 (10.4) 554 (4.1)
150 £42 (8.2) 768 (37.43 702 (35.&» 566 (24.0) 693 (30.3)
300/225 525 (4.8) 859 (53.7) 725 (40.2) 1469 (174) 662 (24.4)

*.01 < p < 0.05 of 2-tailed Dunnett’s T

6. Urinalysis - Urine was collected at Weeks -4, 13, 27, 39,
and 52. The CHECKXED (X) parameters were determined:
X P 4
1X! Appearance {X! Gluccse
X! vVeolume X! Ketones
1X! Specific gravity X! Bilirubin
X! pH !1X: Blood
1 1 = i ¥
1X! Sediment (microscopic) | Nitrate
iX! Protein 1X: Urobilincgen

Results - Unremarkable.
7. Sacrifice and Pathology - All animals that died and that

were sacrificed cn schedule were subject to gross
pathological examination and the CHECKED (X) tissues were

-f
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collected for histological examination. The (XX) organs
in addition were weighed.

X X

Digestive Cardiovasc. /Hemat. Neurologic

X! Tongue ! | Aorta 1XX! Brain

XX! Ssalivary glands 1XX{ Heart ! | Periph. nerve

X! Esophagus ! X! Bone marrow ! X! Spinal cord (3 levels)
X! Stomach ! X} Lymph nodes ! X! Pituitary

X! Duodenum 1XX! Spleen ! X! Eyes (cptic n.)
X! Jejunum 1XX! Thymus Glandular

X! Ileum Urogenital 1XX! Adrenal

X{ Cecum 1XX] Kidneys ! X} Lacrimral gland

X! colon ! X} Urinary bladder X! Mammary gland

¥! Rectum I1XX; Testes 1XX! Parathyroids

XX! Liver 1XX! Epididymides 1XX} Thyroids

X! Gallbladder 1XX! Prostate Other

X! Pancreas ! | Seminal vesicle! X! Bone

Respiratory 1XX] ovaries ! X! Skeletal muscle
X! Trachea XX Uterus ! X! Skin
XX! Lung ! X! Vvagina ! X! All gross lesions

and masses
a. QOrgan Weight - There were statistically sigmificant

decreases in the absolute weight of the lungs in
females in the 150 ppm (72.89 g) and 300/225 ppn
(64.90 g) when compared with controls (89.€1 g). The
relative weight of the lungs to brain weight was
significantly decreased in females in the G.1
(107.3), 0.5 (100.7), 150 (101.2), and 300/225 (88.6)
ppm groups when compared with controls (124.7).

These decreases were ‘n a dose-response relationship.
Although statistical significance was not achieved in
comparisons of lungs/body weight ratios, a dose-
response relationship was apparent. The authors
state that the weight of the lungs of one high-dose
female (38F) was below historical controls. But the
weight of the lungs of two control females {(22F and
24F) was greater than historical control values.
Taking this information into consideration, together
with the fact that there were no histological lesions
associated with the decreased lung weights and lung
weights were not decreased in males, this finding is
considered to be of dubious biological significance.
The absolute and relative (to body) mandibular
salivary gland weights of females in the 150 and
300/225 ppm groups were significantly decreased;
however, a dose-response relationship was not
evident. In addition, the relative weight (to body)
of the mandibular salivary gland was not
significantly decreased in the 300/225 ppm group.

The authors indicate that individual salivary gland

-g=
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and salivary gland/body weight values were within the
historical control range. No histological correlates
were present, and males exhibited no similar
decreases. The decrease salivary gland weight in
females is of questionable biological significance.

b. Gross Pathology - Unremarkable.
c. Microscopic Pathology - Unremarkable.
Di si

During the first 3 months, body wt. gain decreased in
males and females in the 300/225 ppm group and in males in
the 150 ppm group. Body wts. of males in the 150 and
300/225 ppm groups and females in the 300/225 ppm groups
were decreased when compared with controls. A trend was
apparent towards decreased food consumption in males and
females in the 150 and 300/225 ppm groups. Sexrum ChE was
decreased in males and females in the 0.5, 150, and 300/225
ppm groups. RBC and brain ChE were decreased in males and
females in the 150 and 300/225 ppm groups. Sexrum amylase
levels were increased in males and females in the 150 and
300/225 ppm groups.

10~
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Page is not included in this copy.

‘Pages :L%f through ’2:2 are not included.

The material not included contains the following type of
information: ‘

____‘Identity of produéfiinert ihgredients. )
Identity of prbduct impurities.
Description of the product manufacturing process.
Description df quality control prdcedurés.
Identity of the source of product ingredients;
‘Sales or other commeréial/financial information.
A draft product label. |

The product confidential statement of formula.

Information about a pending registrétion action.

The document is a duplicate 6f page(s) , .

Zé FIFRA registration data.
The document is not responsive to the request.

oot

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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