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REPORT TO
MONSANTO COMPANY
TWO-YEAR CHRONIC ORAL TOXICITY WITH
AROCLOR 1260
IN. ALBINO RATS
NOVEMBER 12, 1971

IBT NO. B7298

L Introduction

At the request of Monsanto Company, a two-year chronic oral
toxicity study was conducted using albino rats :0 determine the potential

toxicity of Aroclor 1260, Lot No. AK-3. The following report presents

the results of this investigation.
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IL Summary

Food consumption and body weight gains were not altered at any
level of Aroclor 1260 fed. The number of animals dying and the time at
which the deaths occurred did not vary among the test and control groups.

Hematological and clinical blood chemistry studies conducted after

1260. Urine analyses failed to reveal any differences between test and
control animals.

At sacrifice after 3, 6, or 12 months on test organ weights, organ to
body weigh: and organ to bran weight ratios disclosed several randomly
occurring intergroup differences. The lack of any consistent dose related
response and the absence of any deleterious histopathologic change confirm
that these differences were not related to the ingestion of Aroclor 1260.

At the final sacrifice after 24 months on test, the liver weights and
liver to body weight or brain weight ratios were significantly elevated in
the rare from the T-UI group. Histologic examination of the livers
from the T-UIl group revealed several animals with vacuolar change. This
lesion is morphologically indicative of fatty degeneration. Specific fat
stains confined the presence of fat in these vacuoles. Focal hypertrophy

and focal hyperplasia were also found in the livers from animals fed Aroclo

1260.

AOH 003721
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Hyperplasia of the urinary bladder was found in an animal from the

control group but not in any of the test animals.

The incidences and types of aU tumors were about the same ip. all

groups, including the control group, and are considered normal

of this *ge.

Report prepared by:

Report approved by:

November 12, 1971

lam:sjn

Respectfully submitted,

INDLS+RIAL 310-TZST LA3CRATCRIZS, INC

1L\

Philip 3mitB. S.
Assistant Toxicologist
F-at Toxicity

Jkrn”s 3. Plan*
Sector Group Leader
R-at Toxicity

<T) N1, yE.
Paul L. Wright, ?h. D.
Section Head, Toxicology

L. "epliqg/"7"?h.
Manager, Toxicology
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m. Procedure
A. Experimental Animals
The animals employed in the test were Charles River strain-*
albino rats. Four hundred rats (200 males and 200 females)
were selected for the experiment, ear-punched with the animal number
aeeigned and housed individually in standard wire-bottomed steel rat
cages. Each cage bore a color-coded card identifying the rat with re-
spect to project number, dose level assignment, individual animal
number and sex.
B. Organization of Groups
A structural outline of the experiment is given in Table L
TABLE |
TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Outline of Experiment

Number of Animals Dietary Level
Crouo Male Ferrale (oor.)
Control 50 50 None Administered
T-1 50 50 1
T-11 50 50 10
T-111 50 50 100

e Charles River Breeding Laboratories, North Wilmington, Mass.
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C* Diets. Feeding and Food Cor.sumotion

All diets were prepared Li the central diet reem of %is
laboratory. The basic ration from which all diets were constructed
was a standard, pulverized stock rat ration*. The diet for any given
test group was prepared by blending the calculated amount of Aroclor
1260 with a pre-weighed portion of the stock ration Ln a Hobart mixer.

Fresh diets were prepared each week and every rat was offered
an amount of food sufficient for ad libitum feeding.

Food consumption was recorded for five rats of each sex in every
group weekly for the first three months and monthly for the next nine
months. Thereafter, periodic spot checks were made.

D. Bodv Weights and Weight Cains

Initially, the. body weight of each rat in every group was deter-

mined and recorded. Thereafter, individual weighings were made weekly

for the first 13 weeks and monthly thereafter until the conclusion of the

investigation.

E. Mortality and Reactions *
Checks for mortality and abnormal behavioral reactions were
.made daily throughout the investigation.
7-T* F. Hematologic Studies and Urine Analyses
Blood studies, including determinations of hemoglobin concentra-

tions, hemotocrit value, erythrocyte count and both total and differential

e Purina Rat Chow, Ralston Purina Co., St. Louis, Mo.

AC* CQ37
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leukocyte counts, were conducted upon five males and five females from
both the control and 100 ppm groups.

Urina analyses for the presence of glucose, albumin, micro-
scopic elements, and determinations of pH and specific gravity were con-
ducted upon urine samples at the same time intervals and from the same
animals as those employed for the blood studies.

These studies were conducted after 3, 6, 9, 12, 18, and 24 months
of feeding.

C. Clinical Blood Chemistry Studies

Determinations of blood urea nitrogen concentration (BUN)#
eerum alkaline phosphatase activity (SAP), fasted blood glucose .concen-
tration and serum glutamic-pyruvic transaminase activity (SGPT) were
conducted after 3, 6, 9, 12, 18, and 24 months of feeding upon the same
rats as were the routine blood studies.

H. Pathologic Studies

When an animal succumbed during the test period, a gross autopsy
was performed. In those cases when postmortem autolysis was not ad-
vanced, representative tissues were taken and preserved in ten percent
formalin solution for possible future histopathologic study.

After 3, 6, and 12 months of testing, five animals of each sex

from each group were sacrificed and subjected to complete gross pathologic

examinations.

ADM  0C372
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Absolute organ weights were recorded ar.d organ to body weight
and organ to brain weight ratios computed. The following organs were
included: liver, kidneys, spleen, gcr.ads, heart and brain. These data
were then subjected to statistical analysis. An Analysis of Variance was
conducted first and significant effects disclosed by that treatment were
further studied by "f'-tests.

Complete microscopic examinations were conducted upon the
tissues and organs from all control and 100 ppm group rats sacrificed
after 3, 6, or 12 months of testing. Ths following tissues and organs were
included in the examinations: heart, trachea, lungs, liver, pancreas,
esophagus, stomach, small intestine (duodenum, jejunum and ileum),
caecum, colon, spleen, lymph nodes, kidneys, urinary bladder, gonads,
prostate gland, seminal vesicles, uterus, pituitary gland, adrenal glands,
salivary glands, thyroid gland, parathyroid glands, skeletal muscle,
sternum, bone, peripheral nerve, spinal cord and brain (cerebrum,
cerebellum and pons).

The aforementioned tissues were prepared and stained with

Hematoxylin-Eosin stain. I

*

After two years of feeding, all surviving animals were sacrificed

and subjected to complete gross pathologic examination.
The absolute weights of the liver, kidneys, spleen, gonads,

heart and brain were recorded immediately after sacrifice.

ADH 00372
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Microscopic examinations were conducted upon tissues and
organs from selected animals dying during the experiment and upon all
animals from the final sacrifice.

Tissues and organs examined were the same as those previousl
mentioned.

L Tumor Incidence and Classification

A tabulation of the incidence of tumor formation in each group
was made at the conclusion of the investigation. In addition, tumor data
for individual animals including location, weight, sire and pathologic

classification were recorded.

ACM CC3727
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XV. Resulta

A* Bodv Weights and Weight Gains
The male and female body weight data are assembled in Table II.

The data m this table also include the 3, 192 and 24 month total weight
I

gains.

There were no significant effects due to ingestion of the compound

AO CC3
270
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)ietary Level of
Aroclor 1260
[pprr>>

Control

10

100

woO

oo

Sex

n mnm< n<

n<

13)
136

133
136

133
136

13)
136

203
178

192
167

204
174

208
173

TEST MATERIAL: Aroclor 1260

O

TABLE I

Two-Year Chronic Oral Toxicity Study - Albino Rats

245
190

250
189

245
190

247
188

Body Weight and Total Weight Gain Data

313
219

322
218

317
217

319
222

Summary of Mean Values

362
244

361
241

368
242

363
240

373
254

374
252

382
254

375
253

Body Weight
(grama)
Week:
6 7
391 409
259 265
394 416
256 261
400 417
260 263
394 425
258 262

——

424
270

428
268

436
268

437
265

440
276

448
27)

448
274

451
267

10

440
281

450
277

461
281

460
270

11

449
278

474
281

467
279

479
275

12

467
290

479
290

475
285

486
275

1)

474
288

490
288

481
288

500
2U0

90-Day
Total Weight

Gain
(gramal/ralj

341
152

357
152

348
152

367
144
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TABLE 1l continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rata
Body Weight and Total Weight Gain DaU

Summary of Mean Values

_ Body Weight 12-Month
Dietary Level of (yrama) Total Weight
Aroclor 1260 Month: Gain
(ppm) Sex 4 5 6 7 8 9 10 11 12 («rams /rat)
Control M 498 533 565 593 622 642 667 688 701 568
F 297 » 310 322 333 345 359 374 383 390 254
1 M 516 547 578 600 628 643 668 688 699 566
F 298 307 314 321 333 340 353 367 4 379 243
10 M 496 526 551 581 606 633 660 685 709 576
F 291 306 314 il 340 358 370 381 388 252
100 M 522 555 580 607 633 650 681 - 707 717 584
F 289 302 307 314 326 333 342 347 363 227
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Dietary Level of
Aroclor 1260

(ppm)

Control

10

100

>V

Sex

m M T<L

m<

13

728
426

721
390

728
416

746
380

14

746
444

740
427

745
434

760
386

TEST MATERIAL: Aroclor 1260

TAIILE Il continued

O

Two-Year Chronic Oral Toxicity Study - Albino Raft

759
466

760
466

776
482

772
417

Body Weight and Total Weight Gain Data

16

768
481

768
433

761
449

775
414

Summary of Mean Value«

17

769
500

776
445

768
473

774
435

Body Weight
(grama)
Month:

18 19

767 760

515 533

774 762

476 m 481

7HO 774
508 519
769 760
453 471

20

758
547

753
493

761
530

750
481

21

739
551

733
514

735
536

733
500

22

* 726
550

718
530

715
542

714
507

23

687
564

715
484

683
536

711
485

24

642
551

654
525

645
584

64 1
537

24-Month

Total Weight
Gain

(grama/ rat)

509
415

521
385

512
448

508
401
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B. Food Consumption
Tilt data obtained from the food consumption measurements
conducted during the first 12 months of feeding are summarized in Table Il
These data revealed no significant difference between test
and control rats. The periodic checks conducted during the remainder
of the investigation also revealed no outstanding differences between test

and control animals.

ACP  CC3
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e 1

letary Level of
Aroclor 1260

(ppm) Sex

Control M

E

1 M

F

10 M

F

100 M

F
>
@)
=

L€00

O

TABLE 1l
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rata

Food Consumption Data

Summary of Mean Values

Food Consumption

(gramal/rat/aeven days)
Week:
1 2 3 4 5 6 7 8 9 10 1

94 160 175 161 117 137 225 197 204 188 191
71 140 144 107 104 111 208 154 165 151 146

118 154 151 169 201 116 200 198 201 191 189
95 118 97 119 160 107 162 119 165 149 150

106 146 144 142 190 116 196 214 214 192 191
94 124 128 124 179 90 190 167 155 151 150

121 150 156 117 187 124 121 190 196 186 184
89 91 121 151 151 101 191 116 140 144 144

12

194
150

187
141

199
»49

199
147

1

[

196
151

194
147

200
152

189
H6

Average
Conuump
(grams/rat/sc

174
140

175
116

175
141

161
115
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ietary Level of
Aroclor 1260

(ppm)

Cont rol

10

100

VP

Sex

T M ML

n<

196
148

196
148

186
142

179
156

TABLE Ill continued

TEST MATERIAL: Aroclor

1260

Two-Year Chronic Oral Toxicity Study - Albino Rata

189
154

200
163

191
138

170
127

168
136

189
141

188
145

180
147

Food Consumption Data

Summary of Mean Values

Food Consumption
(grams/rat/seven days)

7

147
121

192
163

193
144

188
144

Month:
8

163
138

179
160

197
144

186 -
134

9

184
152

181
153

197
151

166
132

10

179
160

182
157

168
136

181
162

1

170
141

172
143

164
139

188
149

Average Food
Consumption

12 4 (ggams/rat

187
127

184
132

196
141

180
139 *

176
142

186
151

186
142

180
143



C. Mortality and Reactions

A frtqutncy distribution of natural deaths occurring during the

investigation appears in Table IV.

No untoward behavioral reactions were noted among *ny of the

animals employed in the investigation.

AO* CC37
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TABLE IV
TEST MATERIAL; Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rata
Mortality Data
Frequency Distribution of Deaths

Frequency Distribution of Deaths

Dietary Level Months; -

(ppm) Sex 1-3 4-6 7-9 10-12 13-15 16-18 19-21

Control M 0 0 0 2 1 7 6

F 0 0 0 1 3 5 7

1 M 0 0 1 1 4 7 5

F 0 0 0 2 3 3 6

10 M 1 1 0 2 4 7 8

F 0 0 0 3 2 4 5

100 M 1 0 0 2 2 8 6

F 0 2 2 0 3 5 7

22-24

o

[ee)

H» ©

Total Dead
Number Tested*

25/35
19/35

26/35
19/35

29/35 *
17/35

29/35
23/35

a Does not include the live animala of each aex from every group sacrificed for interim pathologic studica.
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° D. Hematoloric and Clinical Blood C.‘xemi.strv Studics
Maean male and female hematologic and clinical blood chemistsy
data are summarized {n Tables V thrm;gl'; .
Vaiuu for all parameters L}:vestigated were within the normal
range for the albino rat. No significant differences between test and control

values were obhserved.

ACM CC3T3%
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TABLE V
TEST MATERIAL: Arocl.or 1260
Two-Year Chronic Oral Toxicity Study - Alblno Rats
Hematologic Data

Summary of Mean Values

’
[4

1g31-018 7P

-

I'l

Total Leukocyte Count Erythrocyte Count

’

,
14

Dielary (lhou-nndllmm3) (mlllion-lmm3)
Level Month; ’ Month:
(ppm) Sex 3 6 9 12 18 24 3 6 9 12
M 14.0 15.4 10,1 .1 9.9 11,2 8.1} 8.2 8.1 8.8
Control - ’
F 9,1 9.4 6.7 7.6 8.8 7.6 7.5 7.7 7.3 7.8
M 10.8 13.1 7.9 12.8 8.6 8.4 1.5 8.1 B.0 7.6
100
F 13.2 8.2 7.9 6.5 7.8 7.4 7.3 1.5 7.3 1.5
L)
ﬁ
<
NP )
© ©
o x

.l } ‘. ) - 'o.

LE00

&1



TABLE VI .
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxlcity Study - Albino Rats
Hematologic Data

Summary of Mcan Values

”
(X

18¢ 00

SELEDD

Dietary

Hemoglobin Concentration

Hematocrit Value

(87100 m) (%)
Level Month: Month;
{ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 z4
M 1.1 1.7 15.7. 1.6 6.1 13.6 51 49 48 S0 41 35
Contirol ‘
: F. 16,9 1.4 141 16,7 16,4 14.6 50 47 43 46 42 2a
M 161 1.7 14.0 15,3 15.9 14.5 19 41 43 43 4 38
100 :
F 163 17.0  13.7 156  15.3 12,9 48 41 41 44 39 3
P
0
x

1631-L18 777

-
[

. ™

7o
4
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TJ'\BLE vil
TEST MATERIAL: Aroclor 1260
Two-Year Chronlc Oral Toxiclty smdy = Albino Rats
" Hematologic Data

Summary of Mean Valuos

Differential Leukocyte Count {(Number of Cells per Hundred)

»led0

Dietary Lymphacytas Neutrophils
Level Month; Month;
{ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 8.2.0 86.6 80. 4 78.8 9.0 65.4 16.0 11.4 18.6 20.6 20.0 32.2
Control
F a3, o 86.6 86.8 89.0 70.2 ©61.4 15.4 11.6 11.8 10.0 29.2 36.0
M 85.8 ' 85.4 83.4 72.4 73.8 66.6 12. 6 13.8 15.8 22.6 24.6 31.°6
100
F 92.0 89.6 78.8 82.2 80.6 65.6 1.6 10,0 19.4 17.0 17.4 34.2
> 1 )
o
e

1?
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TEST MATERIAL: Aroclor 1260

TABLE VI continued

o

Two-Year Chronic Oral Toxicity Study - Albino Rats

lHematologic Data

Summary of Mean Values

Dietary.

Diffarential Leukacyte Count (Number of Cells per Hundred)

Monocyten

Eosinophils
Level Month: Month;
(ppm) Sex k) [ 9 12 18 24 3 b 9 12 18 24
M 0.6 0.0 0.0 0.4 0.2 1.2 1.4 2.0 1.0 0.2 0.8 1.6
Contrbl _
F 0.6 0.0 0.0 0.0 0.2 1.0 1.0 1.8 1.4 0,2 0.6 1.6
M 0.0 0.0 0.0 0.0 0.4 0.8 1.4 0.8 0.8 1.0 1.2 1.0°
100 )
F 0.0 0.0 0.0 0.0 0.4 0.2 0.4 0.4 .0.8 0.8 1.6 0.0
b L]
o
x
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TABLE VII continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
| Hematologic Data

Summary of Mean Values

Diflferential Leukocyle Count (Number of Cells por Hundred)

Dietary Basophils
Level Manth;
(ppm) Sex 3 b 9 ' 12 18 24
M 0.0 0.0 0.0 0.0 0.0 0.0
Conltrol '
F 0.0 0.0 0.0 0.0 0.0 a.0
M 0.2 0.0 0.0 0.0 0.0 0.0
160 :
F 0.0 0.0 0.0 0.0 0.0 0.0
>
O
x
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TABLE VIl
TEST MATERIAL: Aroclor 1260
Two-Year Chronlc Oral Toxicity Study - Albino Rats .
Clinical Blood Chemistry Data
Summary of Mean Values
Serum Glutamic-Pyruvic Blood Urea Nitrogen
Transaminase Activity Concenltralion
Dietary {Dade Uniis) {mgs %)
Level Month; Month;
{(ppm) Sex 3 b 9 12 18 24 3} -6 9 12 18 24
M 3a 48 45 45 42 16 17 15 12 10 14 ¥5
Conirol ’
F 1 39 38 42 32 30 14 16 15 9 13 1t
M 3] 39 42 43 31 36 14 15 17 16 16 15
- 100 . )
F 29 37 50 40 32 33 15 15 14 13 . 12 14

1car-MA1Q 7'”"'-7"'"/“!
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-
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TABLE IX {
TEST MATERIAL: Aroclor 1260 o
Two-Year Chranic Oral Toxicity Study - Albino Rats (
Clinical Blood Chemistry Data :
Summary of Mean Values '
Fasted Blood Glucose Serum Alkaline Phosphatase t
Concentration Activity ]
Dictary {mpgs%) {King-Armsitirong Units) k
Level Month; Monih: 3
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24 A
M 128 123 89 88 138 99 28.6 24.7 21,5 20.3 16.2 22.3
Caonlirol i ‘
F 130 118 1S 92 134 109 1.9 17.8 10.6 11.9 16.8 20.2
' M 118 118 116 135 146 98 37.8 21.8 21.9 239 11.9 16.1
100
F 117 116 1S 138 146 94 12,0 12.1 1.6 1.7 7.8 12.4
[ 3%
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° E. Urine Analvses
Meaa male and female urine analyses data are summazrized in

Tables X through XIL

Determinaticns for glucose concentration were negative for all

-

rats at severy intarval of examination.

No differences were noted between the urine from conatrol and

test animals at the intervals of examination.

ACM 0Q3
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Two-Year Chronic Oral Toxicity Study - Albilno Rats

TEST MATERIAL: Aroclor 1260

Urine Analyses Data

Summary of Mean Valueas

TABLE X

Dictary Gluceose Atbumin
Level Month; . Month; .
{ppm) Sex 9 12 18 24 9 12 18 24
M n n n n t ¢ +2 +3
Control
F n n n n n n t +2
. M n n n n t t +1 +3
100 )
F n n n n n n +1 +4
Key:
n = negative
t = trace; less than 30 mg/100 ml urine
+1 = 30 to 100 mg/100 ml urine
+2 = 100 to 300 mg/100 m) urineg
+3 = 300 to 500 mg/ 100 ml urine
+4 =

more than 500 mg/100 ml urine

»
KA
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TABLE XI
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicily Study - Albino Rats
Urine Analyses Data

Summary of Mean Values

Yd
»

Dietary Microscopic Eloements pH

vy wnemverty 1631018 T

Level Month: ] Months
(ppm) Sex 3 b 9 12 18 24 3 '3 9 12
M N N N N N t1 7 7 6 7
Conltrol '
F N N N N t t 8 8 7 8
M N N N N N t 7 7 [ 7
100
F N N N N t t ¥ 8 6 7
Key:
N= Normal

t = trace; lcss than 5 por low power ficld

+1 = 5 1o 10 per low power fleld
42 = 10 to 15 per low power fiecld
43 = more than 1S per low power ficld

g2
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" Two-Year Chronic Oral Toxicity Study - Albino Ratas

TEST MATERIAL:

Summary of Mean Values

O

TABLE Xit

Urine Analyses Data

Aroclor 1260

v pemouor=™ 1 2L -/A18 TRV

Dietary Speciflc Gravity
Level Month;
{(ppm) Sex 3 6 9 12 18 24
M 1.029 1.022 1.033 1.027 1.042 1.051
Control : .
F 1.020 1.019 1.025 1.024 1.032 1.019
M 1.021 1.025 1.031 1.030 1.04) t.039
100 .
F . 1.016 1.023 1.035 ° 1.029 1.028 1.045
b .
0
x

»1€00
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F. Pathologice Studies

1. Three.Month Sacrifice

a., Cross Pathologic Findings

No outstanding differences were noted between:tes:
and control rats upon gross pathological examination.

b. Organ Weight and Organ to Bodv and
Organ to Brain Weigat Ratio Data

The results of the statistical analyses conductad on
absoluts organ weights, organ to body weight and organ to brain weight
rvatios are summarized in Tables XIIf through XVIIL |

Significant dilferences between ;- test gz;oup and the
control group are designated by asterisks following the test values.

Organ weights, organ to body weight and orgar to brain
weight ratios disclosed several randomly occurring intergroup differeace:
The lack of any consistent dose related response and the absence of any
deleterious histopathologic change confirm that these differences were:

not related to the ingestion of Aroclor 1260,

AOM CO374¢
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TABLE X111

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data
Three-Month Sacrifice

Summary of Mean Values

. . Organ: L.iver
-
Dictary Leavel ' .
of Organ Welight Organ/Body Weight Ratlo Organ/Brain Weight Ratio
Aroclor 1260 {(g) {g/100 g) {g/g)
{ppm) Males Females Males Females Males Females
Control 21.4 13.0 4.13 4.16 10.3 6.82
1 20.4 13.2 3. 90 4.59 9.98 6.86
10 24.0¢¢ 12.2 4.48 3.61 11.8 6.38
100 29.5¢¢ 14.5 5,73 4.58 14,4900 7.72

¢+ Statistically significant difference at the 99 percent confidence level.

-
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TABLE XIv
TEST MATERIAL: Aroclor 1260
Two-Year Chronlc Oral Toxicity Study - Albino Rats
Org'an Weight and Ratlo Data
Three-Month Sacrifice

Summary of Mcan Values

Organ: Kidneys

Dietary Level

of Organ Welight Organ/Body Weight Ratlo Organ/Brain Welght Ratio
Araclor 1260 {g) (g/100 g) (g/g)
_{(ppm) Males Females Males Females Males Females
Control 4,03 2,49 0.782 0.802 ) 1.95 1.31
] 4.37 2.62 0.838 0.911 2.14 1.36
10 4.00 2.61 0.747 0.782 1.96° 1.37
100 4.00 2.52 0.779 0.793 1.96 1.35
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TABLE XV i
TEST MATERIAL: Aroclor 1260 o
Two-Year Chronic Oral Toxicity Study - Albino Ratse (_
Organ Weight and Ratlo Data o
. :
Three-Month Sacrifice .
Summary of Mean Values L,
Organ: Spleen
¥
Dictary Level .
of Organ Weight Organ/Body Weight Ratio Organ/Braln Welght Ratlo
Aroclor 1260 (g) (g/100 g) (8/g)
{(ppm) Males Females Males Females Males Females
Control 0.766 0.578 0.150 0.184. 0.37t 0.302
| 0.846 0.516 0.161 0.180 0.412 0.269
10 0.838 0.632 0.156 0.189 0.411 0.33)
]
100 0.718 0.556 0.140 0.177 0.352 0.297
n .
o
x
v
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TABLE XV1

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data
Three-Month Sacrilice

Summary of Mecan Values

Organ: Gonads

Dietary Level

of Organ Welgi.lt Organ/Body Welght Ratlo Organ/Brain Weight Ratlo
Aroclar 1260 (g) {g/100 g) (g/g)
{ppm) M;lel Females Males Females Malea Femalea
Control .60 0.114 0.698 0.0370 1.74 0,0599
| 3.67 0.128 0.704 0.0450 1.80 0.0666
10 3.83 0.121 0.715 ‘0.0368 1.89 - 0.0636
100 3.7 0.138 0.725 0.0429 1.81 0.0728
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Dietary Level
of
Aroclor 1260

(ppm)
Control
1
10

100

u

TABLE XVII

$

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data

Three-Month Sacrifice

Summary of Mean Values

Organ Weight

(9)

Males Females
1.59 1.05
1.57 1.01
1.58 1.04
1.52 0.946

Organ:

Heart

Organ/Body Weight Ratio

(9/100 g)
Males Females
0.307 0.339
0. 300 0.353
0.296 0.311
0.298 0.297

Organ/Braln Weight Ratio

Males

0.767

0.765

0.781

0.743

&
l
0
C
r
I
(9/9)
Females
0.551
0.526
0.546
0.505
0
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Two-Year Chronic Oral Toxicity Study - Albino Rats

O

TABLE XVIIl

TEST MATERIAL: Aroclor 1260

Organ Weight and Ratio Data

Three-Month Sacrifice

Summary of Mcan Values

Organ: Brain

Dictary Lavel

Final Body Weights

. eof . Organ Weight .OrganIBody Weight Ratlo of Sacrificed Rats
Araclor 1260 (g) {g/100 g) (g)
(ppm) Males Females Males Females Males Females
Control 2,07 1.91 0.402 0,616 518 1q
1 2,05 1.92 0.392 0,672 523 287
10 2.04 1.91 0.380 0.572 536 337
100 2,05 1.89 0.400 0.593 517 321
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¢. Histovatholopice Findines

Histopathologic examination of tissues and organs
taken f{rom all adimals {rom both the contrel and 100 ppm groups was
conducted.

Tables XIX and XX list all histopathologic changes

noted,

All of the lesions noted in the microscopic examina-

~tion of tissues were those of spontaneocus disease and are nct unusual

for the albino rat. The most frequent findings were lesions in the
trachea aad lungs, indicating chronic murine pneumonia. These ac-

curred in the control as well as the rats fad Aroclor 1250.

apm €037
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TABLE XIX
TEST MATERIAL: Aroclor 1260
Two-Year Chronie Oral Toxicity Study - Albino Rats
Histopathologic Changes
Three-Month Sacrifice
Group: Centrel
Number of Average
Animals Qrgan Examined Findings Incidence Grade
5 Males Trachea Tracheitis 1 1.0
Lung Chronic respiratory '
disease 1 1.0
Urinary bladder Hyperplasia 3 1.0
5§ Females Lung ' Chronie respiratery o
diseasa ' 1 1.0
All other tissues and organs were normal histologically.
Grading Svstem
0.5 = minimal
1.0 = slight
2.0 = mild
3.0 = moderate
4.0 = severe
5.0 = extremes .
ADM 603757
299
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TABLE XX
TEST MATZRIAL: Aroclor 1260
Two«Year Chronic Oral ‘l‘oxi;:i:y Study - Albino Rats
Histopathologic Changes
Three-Month Sacrifics
- Group: 100 ppm
Number of STt e Average
Animals QOrgan Examined Findings Incidence Gride
5 Males Trachea Tracheitis 4 1.0
Lung Chronic respiratory _
diseage 2 1.0
5 Females Trachea Tracheitis * 3 1.0
Lung Chronic respiratory ]
disease 2 1.0
Kidzoey Focal lympheid .
infiltration 1 1.0
All other tissues and organs were normal histologically.
Grading Svstem
0.5 = minimal
1.0 = slight
2.0 = mild
3.0 = modarate
4.0 3 gevers
5.0 = extremae
AOM 00375¢
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° 2. Six=Month Sacrifica

a. Gross Pathologie FTindings

No cutstanding differences were noted between test

apd control animals,

* b, Organ Weight and Orcan to Bodv and
QOrgan to Brain Weight Ratio Data

The results of the statistical analyses conducted on
absolute organ weights, organ to body waiig'h: ;n.d or‘g;.a;: to bra::..é; wepght ’
zatios are sumumarized in Tables XXI through XXVI.
Organ weights, organ to body weight and organ to brain
weight ratios disclosed several randomly occurring intergroup differences.
The lack of any consistent dose related response and‘the absence of aay
O deleterious histopathologic change confirm that these differences were

aot related to the ingestion of Aroclor 1260.

‘ACM  0C37s5
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TABLE XXI
TEST MATERIAL: Aroclor 1260
Two-Year .Chron-lc Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Six-Month Sacrifice

Summary of Mean Values

Organ: Liver

Dictary Level

ol Organ Weight Organ/Body Welght Ratlo Organ/Brain Welght Ratio
Aroclor 1260 (e) (g/100 g) . (g/g).
{(ppm) Males Females Males Females Males Females
Control 22.9 1.1 3.74 WY 11.7 6.71
1 14.8%¢ 15,1 2.92%¢ .74 7.05 00 7.86
10 19,0 10,5+ 3.314 3.08* 9.45» 6.07
100 24.4 1.6 4.69¢ 4.03 12.3 6.17

3 Statisticaliy significant difference at the 95 percent confidence level.

S
- > ¢s Statistically significant dilference at the 99 percent codfidence lovel.
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TABLE XXII

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study « Albino Rats

Organ Weight and Ratio Data

Six-Manth Sacrilice

Summary of Mean Values

Organ: Kidneya

Dietary Level

of Organ Weight Organlﬁody Welght Ratlo Organ/Brain Welight Ratio
‘Aroclor 1260 ' (g) {g/100 g) (g/g)
{(ppm}) Males Females Males Femalea Males Femaleas
Control 4.04 2.79 0.664 0.806 2,06 1.43
1 1.64 2.7} 0.716 0.67T4 1.73 1.42
10 3.85 2.35 0.670 0.684¢ 192 1.36 .
100 3.92 2.3% 0.75) 0.814 1.97 1.25

¢ Statistically significant difference at the 95 percent confidence level.
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TABLE XXIiI

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data

Six-Manth Sacrifice

Summary of Mean Values

Organ: Spleen

Dictary Level

of Organ Welght Organ/Body Welght Ratlo Organ/Brain Welght Ratlo
Aroclor 1260 (g) (g/100 g) (g/g)
{ppm) Malcs Females Males Females Males Females
Cantrol 0.1752 0.684 0.122 0.196 0.384 0.350
1 0.754 0.908 0.148% 0.220 0.359 0.472
" 10 0.836 0.566 0.146%  0.167 0.416 0.327
100 0.636 0.443* 0.122 0.151 0.320 0.236*

¢ Statistically significant difference at the 95 percent confidence lavel.
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TABLE XX1V
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Raltio Data
Six-Month Sacrifice
Summary of Mean Values

Organ: Gonads

Dictary Level

of : Organ Weight Organ/Body Welght Ratio Organ/Brala Welght Ratlo
Aroclar 1260 (g) (g/100 g) (g/g)
(ppm) Maleca Females Males Females Males Females
Control 3.55 0.0960 0.591 0.0279 1.81 0.0492
| 3.23 0.12032 0.636 0.0297 ) 1.54 0.0625%
10 3.56 0.0968 0.620 0.0287 . 1.77 .  0.0560
100 ' 3.53 0.0710* 0.686 0.0250 .77 0.0378%

¢ Stalistically significant difference at the 95 percent confidence level.
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TABLE XXV

TEST MATERIAL; Aroclor 1260

Two-Yoar Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data

Six-Month Sacrifice

Summary of Mean Values

Organ; lleart

v romenpvlo

Dictary Level

of Organ Welght Organ/Body Welght Ratlo Organ/Brain Welght Ratio
-Aroclor 1260 (g) (/100 g) (g/g}
{ppm) Males Females Males Females Males Females
Control 1.70- 1.05 0,282 0.302 0.867 0.538
] 1.45% 1.12 0.286 0.277 0.690 0.583
R ' 10 1.63 t.05 0.283 0.307 0.810 0.606
1¢0 1.49 1.06 0.286 0.368%¢ 0.749 0.564

90¢ JO
Fash

9LE0?

«¢ Statistically significant difference at the 99 percent confidence level,
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"TABLE XXvI
TEST MATERIAL: Aroclor 1260
‘'wo-Year Chronic Oral Toxicity Study - Albino Rats .-
'Organ \\;’eight and Ratio Data

Six-Month Sacrifice

Summary of Mcan Values

Organ: Brain

Dictary Level Final Body Weights

of Organ Welgf\t Organ/Body Weilght Ratilo of Sacrificed Rats
Aroclor 1260 (g) (g/100 g) " g)
{ppm) Males Females Males Females ' Maleas Females
Control 1.96 1.95 0.320 0.560 : 613 348
\ 2.10 1.92 0.412» D.474* ) 509 405
10 2.01 1.7 0.349 0.504 515 . 143
100 1.99 1.88 0.382

0.650¢ 522 289

® Statistically significant difference at the 95 percent confidence level,

roe )0
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. e e. Histonathologic Findings
Histopathologic examination of tissues and organs.
taken from all animals from both the control and 100 ppm groups was

conducted.

) Tables XXVIU and XXVIII list all histepathologic changes

acted.

All of the lesions noted in the microscopic examinastion
of tissues were those of spontanecus diseass and are not unusual for the
albino rat. The most frequent {indings were lesions in the trachea and
lungs, indicating chronic murine pneumonia. These occurred in the coatro

as well as the rats fad Aroclor 1260,

o . ACM 0C37ee
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TABLE XXVU
TEST MATERIAL: Aroclor 1250
Two-Year Chrc_mi: Oral Toxicity Study - Albino Ra:ls
Histopathologic Ch;nge-s
Six-Month Sacrifice

GCroup: Control

Number af Average
Animals Organ Examined Findings Incidence * Grade
5 Males Trachea Tracheitis 2 1.5
Focal tracheitis 2 1.0
Lung Focal pneumonitis 1 0.5
Hyperemia 2 1.0
Liver Focal pericholangitis 1 1.0
Skeletal muscle .Focal inlammaticn 1 1.0
5 Females Trachea Focal tracheitis 1 1.0
Lung Hyperemia 2 2,5
Liver Hyperemia 1 1.0
. Pericholangitis 1 0.5
Kidney Focal inflammation l 1.0
All other tissues and organs were normal histolegically.
Grading Svstem
0.5 =z minimal ‘
1.0 = glight B - )
2.0 a mild
3.0 = moderate
4.0 = gevers
5.0 = extzeme
ADM 0C37¢
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TABLE XXVII

TEST MATERIAL: Aroclor 1250

Two-Year Chronic Oral Toxicity Study - Albino Rats

Histopathologic Changes

Six-Month Sacrifice

00

Group: 100 ppm
Number of "7 Average
Animals Organ Examirned Findings [ncidence Grade
§ Males Trachea Tracheitis 2 2.0
Focal tracheitis 1 0.5
Lung Focal pneumonitis 4 1.0
' Hyperemia 4 1.5
Liver Hyperemia 1 1.0
Focal pericholangitis. 1 0.5
5 Females Trachea Focal tracheitis 2 0.5
Lung Focal pneumonizis 2 1.0
Hyperemia 1 3.0
Liver Hyperemia 2 1.5
Focal pericholangitis 1 0.5
Kidnoey Focal nephritis 3 0.5
All other tissues and organs were normal histologically.
Grading Svstem
0.5 = minimal
1.0 = slight
2.0 3 mild
3.0 =2 moderate
4.0 = severe
5.0 = extreme
ADM GCC3T7s:¢
310
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o 3. Twelve-Montk Sacsifice

8, Gross Patholocic Fiadinmgs

Gross pathologic findings among test animals were !
significantly different from those noted in control animals.

b, Organ Weight and Ratio Data

The mean organ weight aand ratio data colleczed at th

twelve month sacrifice are presented in Tables XXIX through XXXIV. .

e T —————— o — o

PEFV

Statistically significant diﬁer.ences are designatad
by asterisks following the test group value.
Organ weights, organ to body weight and organ to br:
weight ratics disclosed several ran;lomly occurring intergroup differences,
o The lack of any consistent dose related response aad. the absence- of any
deletericus histopatholegic change conrfirmm that these differences were

not related to the ingestion of Arcclor 12460,

ACM 0037¢5
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TABLE XXIX

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Twelve-Month Sacrifice
Organ Weight and Ratio Data

Summary of Mean Values

Organ; Liver

Dietary Level

Organ Welght Organ/Body Weight Ratio

Organ/Brain Weight Ratio
(g) - (g/100 g) (e/g)

{ppm) Males Females Males Females Males Females
Control 22.) 15.5 .79 1.52 10.8 7.72
' 17.1e 10,7+ 2,794+ 3.01¢ 9.23 " 5.76
10 20.0 13.6 3.30 3.54 10.8 K 7.28
100 28,.8¢ 14. 1 4.26 .19 13.4¢ 8.52

®  Statistically -igﬁificanl difference at the 95 percent confidence level.
e
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Statistically significant difference at the 99 percent confidence level.
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TABLE XXX

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Twelve-Month Sacrifice
Organ Weight and Ratio Data
Summary of Mean Values

Organ: Kiduneya

Organ Welight Organ/Dody Weight Ratio Organ/Brain Weight Ratio
Dietary Level () (z/100 g) (e/g)
{ppm} Males Females Malecs Females Males Females
Control 4.04 3.19 0.692 0.738 1.97 1.58
1 3.84 2.58%#® 0.625 0.724 2.06 1.39
10 4.00 2.78¢+ 0.6060 0.736 2.16 1.48
100 5.11e 2.81 0.758 06.755% 2,38e 1.69
& Statistically significant difference at the 95 percent confidence level.
s¢ Siatistically eignificant difference at the 99 percent confidence level,
c
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TABLE XXX1

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicily Study - Albino Rats

Twelve-Month Sacrifice

Organ Weight and Ratio Data

Summary of Mean Values

Organ: Spleen

Di.elary Level

Organ Welght

Organ/Body Weight Ratio

Organ/Brain Weight Ratio

(g) (g/100 g) (g/g)
{rpm) Males Femalea Males Femalesn Males Females
Control 0.7178 0.796 0.133 0.183 0,380 0.39'6
| 0.756 0.460+ 0.122 0,129+ 0.408 0.247e¢
10 0.8368 0.578 0.139 0.150 0.457 0.308
100 0.785 0.474w 0.116 0.127¢ 0.1365 0.284

®  Statistically significant difference at the 95 percent confidence level.
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TABLE XXXII
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats .
Twelve-Moulh Sacrifice

Organ Weight and Ratio Data

Summary of Mean Valuea

Organ: Gonads

Organ Welght OrgadlBody Weight Ratio Organ/Brain Weight Ratio
Dietary Level (g) (/100 g) (g/g)
{ppm) Males Females ~ Males Females Males Females
Control 3.46 0.116 0.596 0.0275 1.70 0.0574
1 3.38 0.103 0.551 0.0287 1.82 0.0552
io 3.5t 0.112 0.578 0.0294 . t.89 0.0584
100 . 4.03e9 0.088+ 0.598 0.0238 1.88 0.0527
¢ Statistically significant difference al the 95 percent canflidence level,
oo

Statiatically significant diffcrence at the 99 percent confidence level.

.



J YV

9T¢

O

TABLE XXXIII
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Twelve-Month Sacrifice
Organ Weight and Ratio Data

Summary of Mean Values

Organ: lleart

Organ Weight Orpgan/Body Weight Ratio Organ/Brain Weight Ratio
Dietary lLevel (g) i {g/100 g) (e/g)
{ppm) Males Femalcs Males Females Males Females
Control 1.7 1.2) 0.293 0.287 0.835 0.611
1 1.68 1.07 0.273 0.301 0.902 0.575 y
10 1.59 1.16 - 0,261 0.307 0.845 0.620
100 1.86 1.27 0.275 .. 0.340 0.868 0.760
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TA‘B LE XXXIv
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Twelve-Month Sacrifice
Summar* of Mean Values

Organ: Braln

Organ Weight Organ/Body Weight Ralio Final Body Weight of
Dietary Level () _ {e/100 g) Sacrificed Rats (grams)
(ppiny) Males Females Malca Females Males Females
Control 2.04 2.02 0.349 0.460 584 439
i 1.87 1.86 0.304 0.522 616 356
10 1.88 t.90 0.310 . 0,493 607 38s
100 z2.15 ) 1.67%+ -0.318 0.449 675 372

LR ]

Statistically significant difference at the 99 percent confidence level.
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e. Histooatholoeic Findings

Histopatholegic examination of tissues taken {rom each'
rat sacrificed from the control and 100 ppm groups alter twelve months
of testing was conducted. |

Tables XXXV and XX;C‘VI list all hisopathologic changes
noted.

All of the lesions noted in the microscopic examination
of tissues were those of spontangous disease and are not unusual for the
albinc rat. The most frequent findings were lesions in the trachea and

lungs, indicating chronic murine pneumonia. These occurred in the contre

as well as the rats fed Aroclor 1260.

AQOM GO377&
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TABLE XXXV
TEST MATERIAL: Aroclor 1250
'I\vo-’feu Chrenic Oral Toxicity Study - Albino Rats
H'iatopar.hologic Changes
Twelve-Month S-acriﬁca

Group: Control

Number of Ave!

Anirmals Organ Examined "Findings Incidence Cra

5 Malss Trachea. Tracheitis 1 1.

Lung Chronic respiratory

disease 2 .

.Urinary Bladder Calculus 1 1.

§ Females Trachea Tracheitis . 1 1.
Lung Chronic respiratory e

disease 1 1.

Colon Parasites 1 )

All other tissues and organs were normal histologically.

Grading Svstem
0.5 = minimal
1.0 = slight
2.0 = mild

3.0 2 moderate
4,0 = savere
5.0 = extreme

AQDM 003777
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TABLZ XXXVI
TEST MATZRIAL: Arocler 1260
Two-Year Chronic Cral Toxicity Study - Albino Ra:s
Histopathologic Changes |
) Twelve-Month Sacrifice
Group: 100 ppm
Number 0L o e e e e Avera
Anirmals Organ Examined Findings Incidence  Crad
5 Male; Trachea Tracheitis 1 1.0
© Lung Chreonic respiratory
! disease 3 1.0
Kidney Focal lymphoid
infiltration 1 1.0
Liver Vacuolar change of
random cells l 1.0
. 5 Fermales Trachea Tracheitis 1 1.0
: "~ Lung Chronic respiratory
diseaase 1 1.0
"All other tissues and organs were normal histologically.
Grading Svstem
0.5 = minimal
1.0 = slight
2.0 = mild -
3.0 * moderate
4.0 = gevere
5.0 3 extreme
ACM (003778
320
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e 4, Final Sacrifice

a. Cross Pathelogie Findincs

Gross pathologic findings among test animals were not

significantly differeat from thaose noted in :éntrol aaimals,

b. Organ Weight and Ratio Data

The mean organ weight and ratio data collected at the
final sacrifice are presented in Tables XXXVII through XLIL Statistically
significant differences are designated by asterisks following tha test
group value.

Absolute liver weights and liver to body weight or liver
to brain weight ratios were significantly elevated in those rats‘t_’ed 100 ppm

O’ A.rolclor 1260. Other organ weights, organ to body weight and organ to bra
weight ratios disclosed several randomly occusring intergroup d‘ii'ferences.
The lack of any consistent dose related response and the absence of any

.deleteripus histopathologic change confirm that these differences were

" not related to the ingestion of Aroclor 1250

AOM QC377
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TABLE XXXVII
' TEST MATERIAL: Aroclor 1260
'l\ro-’{ea.r Chronlc Oral Toxicity Study - Albino Rats
Orglan Weightland Ratio Dala
Summary of Mean Values

Final Sacrilice

Organ: Liver

v

vy et 1 §31-018 T

Organ Woight Organ/Body Weight Ratio Organ/Brain Weight Ratio
ietary Level (e) (g/100 g) (g/g)
{ppm) Maleo Femalcs Males Females Males Females
ontrol 22.0 16.3 R Y 3.05 10. 10 8.42
: 22.0 . 16.6 3.40 ' 3.35 9.93 8.62
10 24.1 18.1 2,87+ . 3.19 11,20 9. 26
00 29,90 22.74¢ 4.67s» . 4,429 13.40+ 11.60¢
- Statistically significant difference at the 95 percent confidence level.
* Statistically significant diflerence at the 99 percent confidence level,
>
3)
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TABLE XXXIX

TEST MATERIAL: Aroclor 1260

cer a.®
N~ - P te

Two-Year Chronic Oral Toxicity Study - Albino Rats -

Organ Weight and Ratio Data

[

Summary of Mean \’Ialuel

Final Sacrilice

L PRI T

Organ; Spleen

LS
Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ratio A
helary Level (g) (/100 g) (g/g)
tppm) Males Females Males Females Males Females
‘ontrol 1.15 0.96 0.182 0. 181 0.520 ) 0.492
1 1.17 0.72 0.178 0. 148 0.529 0.370
10 1.09 0. 83 0.113) 0,142 - - 0.509 0. 428
100 0.89 0.75 0,138 0. 146 0.400 0.179
b
o
x .
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"TABLE XL
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rata
Organ Weight land Ratio Data

Summary of Mean Values

Final Sacrifice

Organ: Gonads

- Organ Weight Organ/Nody Weight Ratio Orsgan/Brain Weight Ratio
Dietary Level (g) . : (/100 g) : (g/g)
(ppni) Males , Females Males Females Malea Femalea
. Control 2,52 0.123 0. 397 0.0222 1.15 0, 0628
1 3.56¢ 0. 140 0. 550« 0.0317 1.61e 0.0718
10 3, 36+ 0.117 0. 400 0.0138 1,56¢ 0. 0900
100 2.97 0.113 0. 464 0.0229 1.33 0.0584

2 Statistically significant difference at the 95 percent confidence level.

ADM 003782
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‘TABLE XLI
TEST MATER[AL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
| Organ Weight .and Ratio Data
Summary of Mean Values

Final Sacrifice

Organ: lleart

[ R A I R il

Organ Weight Organ/Rody Weight Ratio ~ Organ/Brain Weight Ratio
Dietary Level (g) (g/100 g) (e/g)
{ppm) Males Females Males _ Females Males Females
Control 1. 87 1.54 0.294 0. 288 0. 860 0.795
1 1.98 .45 0. 304 0.294 0.893 0. 747
10 1.90 1.58 0.225%¢ - 0.279 0.884 © 0,609
100 2.00 ) 1.49 0.313 . 0,288 0.904 0.764
3 Statistically significant difference at the 99 percent confidence level,
»
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e. Histopathologic Findincs

Histopathologic examination of tissues and ergans
taken from all animals sacrificed after 24 months on test was econducted.

Tables XLIII through XLVI list all histopathelogic chaag
noted,’ Table XLVU contains the results of the histopatheologic examinatio:
of the urinary bladders.

Significant liver injury was found in animals fed 100 pom
Aroclor 1260 (T-IIlI). The compound associated lesions consisted of vacue
change, focal hypertrophy and focal hyperplasia. In additien, there ware
lesions of inflammation, necrosis, fibrosis and minoxr degeneration in this
group which, although seen in the controls and lower test groups, were mo
severe and frequent in the T-[II group. .

‘The vacuolar change was not seen ‘in’ the control animals
but was observed occasionally in livers from T-I(lppm) aad T-II (10 ppm)
animals. It was {requent in the T-[II animals. This lesion is morphologic
indicative of falty dagen;:ation. Formalin-frozen seciions of livers fzom
represenative animals which displayed vacuclar changes were stained with
Qil Red 0 to reveal the presence of fat. The vacuolar lesion in the éytcplu
of these cells was positively identified as fat.

The hypertrophic change found in the liver was focal and
often limited to the central lobular area where groups of cells were swollen
to two or three times their normal size with clear pink homogenous cytopla

The hyperplasia was associated with the same cells and appeared to be an
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extension of the hypertrophic lesion. The hyperplastic cells were 230
usually hypertrophic. The most severe examples of hyperplasia appeare.
a® nodular growths with limited ca;npreuion of the surrounding normal
hepatic tissus.

: The minor lesions of degeneration, hepatitis, ductule c¢
proliferaticn, mecrosis aand focal lymphoid infiltration seen in the c.cm:rol‘
animals and the T-laad T-I groué:s are lesions of spontanacus disease an
are not related to the Aroclor 1260. This level of liver disease is aat unu
in old animals.

Hyperplasia of the urinary bladder was found in an anim:
from the control group. This finding was not present in any of the rats fe«

Aroclor 1260. All of thae other lesions in other tissues found in these anirr

are related to spontanecus disease and they are not unusual for old rats.

/Q/./ A@/

Donovan £. Corcan, L. V. M., Ph. D.
Diplomate, American College of
Veterinary Pathologists
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TABLE XLt
TEST MATERIAL: Arpcl;:r 1260
Two-Year Chronic Oral Toxicity Study - Albino Rli- .
Organ Weight 'and Ratlio Data
Summary of Mecan Values

Final Sacrlifice

Organ: DBrain

Organ Welght Organ/Body Weight Ratlo Final Body Weight of
Dietary Level : (g) (g/ 100 g) Sacrificed Animala (gramas)
{ppm) Males Females Males Female _ Malcs Femaleca
Control 2.18 - 1,95 0.342 0.362 642 551
] 2.21 1.94 0.343 0. 407 654 525
10 2.15 1.96 0.255¢+ 0. 347 . 845+ 584
100 2,22 1.95 0. 346 0.378 641 644

se Statistically significant difference at the 99 percent confidence Jevel.
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TABLE XLIII
TEST MATERIAL: Aroclor 1260
Two-Year Chronlc Oral Toilchy Study - Albino Rate
Hiastopathologic Changes
Final Sacrifice

Group: Control

Number of

Average
Animals " Organ Examined Findinga Incidence Grade

11 Males Heart Chronic focal myocardilis 3 i.0
Tracliea Tracheitis b 1.0
Lang Chronic rcapiratory disease 9 1.0
Liver Focal degeneration 1° 1.0
Ductile hyperplasia 2 1.0

Stamach Chronic gastritis | 1.0-
Spleen ' Hlemosiderosia 3 1.0
Kidney Chironic nephritiy 8 1.0
Testes ’ Testicular degeneration 2 1.0
Periarterilis 2 1.0
Prostate inflammation 1 1.0
Adrenal Gland Telangicclasise ] 1.0
Nodular hyperplasia ' 1 t.0
Facal falty change t 1.0
Rrain Focal encephalitis | 1.0
- Eye Inflanmimation 2 1.0

WOV
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TABLE XLIII continued

TEST MATERIAL: Aroclor 1260

Twoa-Year Chronic Oral Toxicity Study - Albino Rats

Hiatopathologic Changes
Final Sacrifice

Group: Control

y
14

1531-0P18 7P

Number of
Animala

Findinps Incidence

Average
Grade

14 Females

nav

BBLEOD

Organ Examined

Heart
Traclhea
Lung
Liver

Stomach

Colon

Spleen
Utcrus
Kidney

Qvary
Adre¢nal Gland

Salivary Gland

Chrounlc focal myocarditis
Tracheitis

Chronic respiratory disease
Focal lymphoid infiltration
Ductile hyperplasia

IF'ocal hepatitis

Non-lipid vacuular change
Chronic gastrilis

Acanthosis - squamoun epithelium
Parasiles

lHlemosideroais

Mciritia

Chronic nephritis

Foacal lymphoid inﬂltl'atlon

Cyst
Telangieclayia
Nodular hyperplasia
Chronic {ibrosis and atrophy

= ode D oem e N o W N W WY

e

o e e wn oan wm NV o mem e O e o
oo POCOLO POPOOOVEODOECDODD

All olher tiasuew and organy were normal histologically,
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TABLE XLIV
TEST MATERIAL: Aroclox 1260
:l‘\wo-Ycar Chronic Oral Toxicily Study - Albino Rate
Ilistopathologic Changes

Final Sacrilice

Group: | ppm.-

Number of

Average
Animals Organ Examined Findinge Incidence Grade
1t Males leart Chronic focal myocarditie 4 1.0
Trachea Tracheilis 1 1.0
Lung Chronic respiratory discaso 10 2.0
Livar Focal hepatitis ) 1.0
) Focal scarring 1 1.0
llemosiderosisg | 1.0’
Pancreas ) Chronic focal pancreatitis 2 }.0
Stomach Acute focal gastrilis 1 3.0
Spleen llemosiderosis 1 1.0
Lymph Node Congestion . ) 1.0
Kidney Chronic nephritis 7 2.0
Testes Testicular degeneration | 2.0
Periarleritis 2 1.0
= Proslale hdflamamation 4 2.0
- » Semina, Vesicle lnflapunation | | 2.0
w (=] .
W x
-
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TABLE': XLIV continued
TEST MATERIAL: Aroclor 1260
.Two-Year Chronic Oral Toxicily Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group: | ppm

Number of Avcrago
Animals Organ Examined Findings Incidence Grade
11 Males Adrenal Gland - Nodular hyperoplasia ' 2 1.0

’ Focal faity change . 2 1.0

14 Females Heart Chronic focal myocarditis 3 1.0
. Chronic focal myocarditis 1 3.0

Trachea Tracheilis 9 1.0

Lung Chronic respiratory disease 13 1.0

Focal [ibrosis . 1 1.0

Liver Focal lymphoid infiltration 1 .o

Ductile hyperplasia ! 0.5

Congeution 1 1.0

Vacuolar change (faltly) | 2.0

Stomach - Chronic pastritis 2 1.0

~ Acaunthosis 2 1.0

.
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TABLE XLIV continued

" TEST MATERIAL: Aroclor 1260

Histopathologic Changes
Final Sacrifice

Group: | ppm -

Number of

Grading Syatem .

0.5 z minumal 2.0 = mild

A n - . .

Average
Animals Organ Examined Findings Incidence Grade
.14 Females Stomach Ulceration and acanthosis 1 i.o0
Colon Parasites 1 1.0
Spleen Hemosiderosin - 11 1.0
lyperplasia 1 1,0
Lymph Node Congestion | 1.0
Kidney Chronic nephritis k | 2,0 -.
: Vacualar change (fatty) ! 1.0
Uterua . Melritis 4 1.:0
Adrenal Gland Telangicclasia 9 1.0
> Nadular hyperplasia 3 1.0
x Cungestion | 1.0
o
o
o o
o
w - Al other tiasues and organs were normal histologically,
(73]
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TABLE XLV
TEST MATER[AL:‘ Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rate
Histopathologic Changes

Final Sacrilice

vEE U

~ -

’I.EOD

. Group: 10 ppm -

Numnber of - Averageo
Animals Organ Examined Findinge Incidence Grade

T Males Heart Chronic focal myocardilis k) 1.0

Trachea ' Tracheitis 2 1.0

Luinp Chronic respiratory diseaso 5 1,0

Suppurative pncumonia ) .o

Liver Vacuolar change {fatly) 2 1.0

Stomach K Chronic gastritia ) 1.0

Acanthosis 2 1.0

Spleen Hemosiderosis 3 1.0

Kidney Clironic nephritis 6 1.0

Prostate inflammaition 2z 1.0

Adrcnal Gland Nodular hyperplasia | 1.0

14 Females Heart Chronic focal myocarditis 3 1.0

Trachea Thracheitits o 8 1.0

Lung Chironic reapit:a‘lury discase : 14 1.0

S P e g A g
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TABLE J.(LV continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
'Ilislopatholog.lc Changes
Final Sacrifice

Group: 10 ppm *

Number of

Avcrage
. Animals Orpgan Examined Findinps ‘Incidence Grade
14 Fcinales Liver Vacuolar change (fatty) | 1,0
: Focal hyperplasia 1 1.0
Pancreas Chronic focal pancreatitis 1 3.0
: Periarteritia 1 3.0
Stomach Acanthosis l 1.0
Splecn lemogiderosis 12 1.0 -
Kidney Chirvonic ncphritia 10 . 1.0
Utcrus Metrilis . “ 7 . 2.0
Vituilary . Congestion ] 1.0
Adrenal Gland Telangiectasis 1 1.0
> : Nodular hyperplasia ] 1.0
< Congestion 1 1.0
o
o
w
-4
y
(7]
All other tiasues and organs were normal histologically,
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TAB'LB XLvi
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group; 100 ppm

Number of Average
Animals Organ Examined Findings Incidence Grade

10 Males Heart Chronic focal myocardills 5 1.0

Trachea Tracheilis 8 1.0

Lung Chronic respiratory discase 9 2.0

. Congeslion 1 1.0

Liver Vacuolar change ([latly) 2 2.0

: Focal degeneralion ! 1.0

Congesiion b ) 2.0

~ Centrolobular hypertrophy ‘e 2 1.0

Telangiectasis 1 1.0

Pancreas Chronic focal pancrealitis 2 ‘1.0

Stomach ' Inflammaltion 2 2.0

Acanthousis 2 1.0

Spleen tHemosidevoais 7 1.0

' Kidney Focal lymphoid infiltration [ 1.0

» Calcificd concretions in pelvis 1 1.0

S ' ' 1.0
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Two-Year Chronic Oral Toxicity Study - Albino Rats
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TABLE 'x LVI continued

TEST MATERIAL: Aroclor 1260

Histopathologic Changes
Final Sacrifice

Group: 100 ppm-

Number of

Average
Animals Organ Examined Findings Incidenca - Grade
10 Males Kidney (conlinued) Calcilied concretions in pelvis | 1.0
Tecatea Aspermia ] 1.0
Prostate Inflanimaltion 1 1.0
Thymus Cyut i . 1.0
Adrenal Gland Telangiectasis 3 1.0
Nodular hyperplasia ] 1.0
15 Females Heart ' Chronic focal myocarditis 5 1.0
Trachea Tracheitis 8 1.0
Lung Chronic respiratory diacase i1 1.0
Congestion | 1.0
Edema X l 1.0
Liver Vacuolar change (fatty) 5 1.0
»
-0
x
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TABLE XLVI continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rate
Histopathologic Changes
Final Sacrifice

Group; 100 ppm-

Number of . Average
Animals Organ Examined Findings Incidence Grade
15 Females Liver {continued) Focal hyperplasia 4 1.0
Chronic inflammation of liver capaule I 1.0
Centrolobular hypertrophy 5 1.0
Necrosis 2 . 2.0
Duclile cell hyperplasia, portal fibrosis 1 1.0
and widespread cosinophil inclusions '
in hepatocyte cytoplasm
Pancreas Chronic fuocal pancreatitis and | 3.0
periarterilia , <
Spleen Hemosiderosis ' 9 2.0
> Kidney Chronic nephritis . 8 1.0
4 Utcrus Metritis 7 1.0
Pitvitary Congestion 1 1.0
a Adrenal Gland Telangicctaeis : 6 1.0
w : Nodular hyperplasia ! 1.0
by Congestion ! 1.0
Parathyroid Hypervplasia l t.o

___All other tissues and orpgans were normal hintolocicalle

st 1 4
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TABLE XLVII
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicily Study - Albino Rate
Histopatholagic Changes of the Urinary Bladder
Final Sacrifice
Number . ‘Average
Group Sex Examined Findings» Incidenca Grade
Cc M 1" Proteinacecous plug (34) | -
F 14 Focal epithelial hyperplasia (62) | 1.0
T-I M 10 . - Proleinaceous plug {86, 105, and 107) 3 -
(1 ppm) F " None - -
- ]
T-11 M 7 Proteinacecoua plug {187) 1 -
(10 ppm}) F 4. None - - "
T-11 M 10 Prolecinaceous plug (271) 1 -
{100 ppm) - F 14 None -

¢ Individual animal numbers are shown in parenthcoes.

Grading System
1.0 = minimal or trace 4.0 = pevera
2.0 = mild 5.0 = extreme
3.0 = moderate
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G. Detailed Descristion of Tumor Findinzs

Tumor data for individual animals including location, weight
and pathologic classification are presented in Tables XLVIU through LI,
None of these tumors could be related 2o the ingestion of Arocla:

1260 and are considered normal for a random populatien of rats this age.
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TABLE xLvit  °
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Description of Tumor Findings

Group;: Conlrol

©

Animal Monthsa
Tiumber Weight Size on
and Sex Location (grams) {em) Classification Test
T1eM Abdomen - - Mammary fibroadenoma 24
2.m ' Pancreas 11.76 - Adenocarcinoma 24
i6-F Abdomen 64.98 8x1x2 Mammary fibroadenoma 24
. 35.09 5x2x2 . Mammary fibroadenoma
11-F Lymph node - - Reticulum cell sarcoma 24
i8-F Abdomen - Z2x2x1 Mammary fibroadenoma 24
50-F Abdomen - : 2x2x) Mammary fibroadenoma 7
32-F Abdomen - - Mammary fibroadenoma T 24
N . > . . .
59-F ,% Abdomen - - . " Mammary fibroadenoma 24
Adrenal gland - - Pheochromocytoma
O -
(o]
63-F W Abdomen 88.92 13x11x4 Fibroadcnoma 24

- prom——y T4
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TABLE XLIX

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Group: | ppm

Description of Tumor Findings

‘Animal Months
Number Weight Size on
and Sex Locatlon {grame) {cm) Clasasification Teat
99 - M Pituitary - - #Chromophobe adenoma 20
127-F Pituitary - - { Chromophobe adenoma 24
Abdomen 25,00 6xJ3xl ' Mammary fibroadenoma
128-F Pituitary - - ¢ Chromophobe adenoma zZ1
Abdamen .60.80+°7 5xbx2: ¢ Mammary fibroadenoma
e vl . >
138-F Abdomen 20,07 - s Mammary fibroadenoma 24
Piluilary - - ¢ Chromophobe adenoma
k41.-F Ovary - - ¥Adenoma 24
151-F Abdomen 14.89 - ’ Mammnry fibroadenoma 24
152.F Abdomen 540.00 13x 15 x 2 + Mammary fibroadenoma 22

WiV
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TABLE L
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats .
Description of Tumor Findings
Group: 10 ppm
Animal Montha
Number Welght Size on
and Scx Location * (gramas) {cm) - Clasaification Test
205-F Abdomen 190. 00 9x5x4 " Mammary fibroadenoma 24
208-F Pituitary - - ¢ Chromophobe adenoma 24
213-F Abdomen - - i Mammary fibroadenoma 24
216-F Right shoulder 138. 00 - ¥ Subcutancous tumor 23
220-F Abdomen 9.57 - *Mammary f{ibroadenoma 24
Pituitary - - s+ Chomophobe adenoma
221-F Submaxillary 14. 44 2x3xl ¢« Fibroadenoma 24
region
Abdomen 29,0 Ix5x2 .+ Mammary fibroadenoma
>
0
x
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TABLE L continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rate

Deacription of Tumor Findings

Group: 10 ppm

- 4 ). e arn ovne

Animal

Months
Number Welight Size , on
and Sex Location {(grama) . (cm) Classlfication Teat
k'
ZZ;-F Left femoral 56. 00 6x8x2 l/Subculaneoul tumor 6
region
233.-F Pituitary - - ¢~ Chromophobe adenoma 24
234-F Abdomen 60. 82 6 x4x3 ¥ Mammary fibroadenoma 24
Pancreas - - ¢ lalet cell adenoma .
L}
by )
D .
x
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TABLE L1

TEST MATERIAL: Aroclor 1260

Two-Year.Chronic Oral Toxdcity Study - Albino Rats

Deacription of Tumor Findinga

Group: 100 ppm

Animal Months
Number Weight Size on
and Sex Location (grams) f{em) Classification Test
244-M Pancreas - - ! "Adenoma 24
264-M Pancreas - - " lslet cell adenoma b |
281-F Abdomen - - V" Mammary (ibroadenoma 24
293-F Liver 35.04 6x4x2 Lymphosarcoma 23
294-F Abdominal 50.75 b x4x3 »V Fibroma 24
cavity

301,F, Liver - - Lymphosarcoma 23

n
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TABLE L1 continued

TEST MATERIAL;: Aroclor 1260

Two-Year Chronic Oral Toxiclty Study - Alblno Rats

Deacription of Tumor Findings

Group: 100 ppm

Animal Months
. Number Weight Size on
and Sex Locatlon {gramas) ' {em) Classification Test
" *302-F Lymph node - - V.Lymphonarcoma 24
3o8-F Pituitary - - +" Chromophobe adenoma 24
‘31l.F Abdomen 14.00 4x3x2 +Mammary fibroadenoma 24
- ’ 1 x2x] tMammary fibroadenoma
J12.Mm Pituitary - - '/ChromOphobe adenoma 24
J14-F Abdomen 26,00 5x4x3 v Mammafy fibroadenoma 24
] .
=
~—
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REPORT TO
MONSANTO COMPANY
TWO-YEAR CHRONIC ORAL TOXICITY WITH
AROCLOR 125+
IN ALBINO RATS
NOVEMBER 12, 1971

IBT NO. B72¢98

I. Introduction
o At the request of Yonsanto Company, a two-year chronic oral
texicity study was conducted using albino rats to determine the potential

taxicity of Aroclor 1254, Lot No, AK-38. The following report represent:

the results of this investigation.

ACM 00354
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. Summary
. A twao-year chronic toxicity study was conducted using albino rats
fed diets containing 1 (T-1), 10 (T-11) or 100 (T-OI) ppm Aroclor [254.
Food cona;an‘\p:ion was not altered in any test group. Body w;ighg gains
( of test and control animals did not differ after 3 or 12 months of testing.
After 24 months females [ed 100 ppm Ar.oclor 1254 had gained less weight
than the control females. Weight gains of the male rats did not differ
from tl;e controls. The number of animals dying and the time at which death
occurred did not differ among tes; and control groups.
Hematological and clinical blood ﬁhcmistry studies conducted after
3, 6, 9, 12, 18, or 24 months did not reveal any affzcts related to Aroclor
1254. Urine analyses failed to reveal ;n‘y difference between test. and

( ' - ]
e -control rats. )

At sacrifice afler 3, 6, or 12 months on test, organ weights, organ to

body weight and orzan to braina wcighﬁ ratios disclosed several randomly
( _ oceurring intergroup differences. The lack of any consistent dose related
response and the absence of any deleterious histopacthologic change confirm

that these diffcrences were naot related to the ingestion of Aroclor 1254.
[

"At the final sacrifice after 24 months on test, the absolute liver weight

olhas,

and liver to body weight or brain weight ratios weren significantly elevated

in both T-IIl males and [cmales. Histologic exaiminations of the livers

. h‘&lm‘--

from the T-III group revealed several animzals with vacuolar change.

AOM 0035
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This lesicn is morphologically indicative of fatty degeneration. Specific

fat stains confirmed the presence of {at in these vacucles. Focal hyper:rop:

and focal hyperplasia were also found in the livers from animals fed

Aroclor [254.

Hyperplasia of the urinary bladder was found in animals from the contzc
group and from each of the test groups. This hyperplasia was usually
associated with cystitis,

None of the tumors found could be related to the ingestion of Aroclor
1254 and are considered normal for a random population of rats this age.

Respectfully submitted,

- INDUSTRIAL BIO-TEST LABORATORIES, INC.

Report prepared by: \"l\.v\ O % o (L .

Philip & Smuth, B.S.
Aassistant Toxicologist
Rat Toxicity

Report approved by: \(M % EL"‘-‘L‘;

Jut:) B. Plank
n Group Leader

Rat Toxicity

Gt A

Paul L. Wright, Ph.D
Section Hcad, Tox:calogy

ez g

‘ 4 —— "_ . ::" Vg
‘ r L4 ‘et -
M L. l\cpr-u-,:.r. Ph')/
Manager, Toxu.-.nlo;_y

November 12, 1971
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1I. Procedure

A. Exverimental Animals

The animals employed ina the test were Charles River Strains
‘a.,lbino rats. Four hundred rats {200 male and 200 female) were selectad
for the experiment, ear-pun:h;d with the animal number auigx;ed and
housed individually in standard wire.-bottomed stecl rat cages. Each
cage bore a color-coded card identifying the rat with respect to iu-ojec:

number, dietary level assignment, individual number and sex.

B. Organization of Grouos
A structural outline of the experiment is given in Table .
TABLE [
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albi..no Rats

Qutline of Experiment

Number of Animals Dietary Level
Grouo Male Females (pom)
Control 50 50 None Administered
T-1 50 50 ‘ 1
T- ) 50 50 ' 10
T-I1 S0 50 100

# Charles River Brecding Laboratories, North Wilmington, Ma_.ss.

9
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C. Dicts, Feedine and FTaood Consumutia:;:

All di.ets were preparcd n the central diet room of this
laboratory., The basic ration from which all diets were constructed
was a standard, pulverized stock rat rationi, The diet for any gi\;en test
group was prepared by blending the calculated amount of Aroclor 1254
with a pre-weighed portion of the stock ration in a Hobart mixar,

Fresh diets were prepared each week and every rat was offered
an amount of food sufficient {or ad libitum feeding.

Food consumption was recorded {or five rats of each sex in every
group weekly for the first three months and rhonAthl',' for the next nine
months, Thereafter, periodic spot checkAs were made.

D. Bodv Weights and Weight Gains

e .

. Initially, the body weight of each rat in every group was deter-

mined and recorded. Thereafter, individual weighings were made weekly
for the first 13 weeks and monthly thereafter until the conclusion of the
investigation.

E. Mortality and Reactions

Checks for mortality and abnormal behavioral reactions were made

3
Rk

daily throughout the investigation.

F. Hematologic Studies and Urine Analvses

Blood studics, including determinations of hemoglobin concentra-

tion, Kematocrit value, erythrocyte count and both total and differential
& Purina Rat Chow, Ralstan Durina Co. St. Louis. Mo.

apM 003°
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leukacyte counts, were conducted upon {ive males and five females from

both the control and 100 ppm groups.
Urine analyses for the presence of glucose; albumnin, micro-
scopic clcz;n;nts. and determinations of pH and specific gravity were con-
ducted upon urine samples at the same- ti'me intervals and from the samt.:
animals as those employed for the blood studies.

These studies were conducted after 3, 6, 9, 12, 18, and 24

months of feeding.

G. Clinical Blood Chemistry Studies

- Determinations of blood urea nitrogen concentration (BUN),
serum alkaline phosphatase activity (SAP), fasted blood glucese concen-
e tration and serum glutamic-pyruvic transaminase activity (SGPT) were

“conducted after 3, 6, 9, 12, 18, and 24 months of feeding upon the same

rats as were the routine blood studies.

H. Pathologic Studies .

When an animal succumbed during the test period, a gross autopsy

was performed. In those case when postmortemn autolysis was not ad-
vanced, representative tissues were taken and preserved in ten perceat
formalin solution for possible future histopathologic study.

- After 3, 6, and 12 mon:h-: of testing, five animals of each sex {rom
each group were sacrificed and subjccted to complete gross pathelogic

examinations.

Absolute orzan weights were recnrded and argan to body weizht

[+

and organ to brain weight ratios computed. The follawing organs were

ADM 0035
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ineluded: liver, kidneys, spleen, gonads, heart and brain. These data
were then subjected to statistical analysis, An Analysis of Variance was
conaucted first and significant e{fects disclosed by that treatment were
further studies by 't''-tests,

Complete microscopic examinations were conducted upon the
tissues and organs from all control and 100 ppm group animals sacrificed
after 3, 6, or 12 months of testing. The following tissues and o;'gani
were included in the examinations: heart, trachea, lungs, liver, pancreas,
esophagus, stomach, small intestine (duodenum, jejunum and ileum), caecum
colon, spleen, lymph nodes, kidneys, urinary bladder, gonads, prostats
gland, seminal vesicles, uterus, pituitary gland, adrenal glands._"saliva:y
glands, thyroid gland, parathyroid glands, skeletal muscle, sternum,

bone, peripheral nerve, spinal cord and brain '(ccrébrum. cevebellum and

pons).

The aforementicned tissues were prepared and stained with
Hematoxylin-Zosin stain.
After two years of feeding, all surviving animals were sacrificed

and subjected to completa gross pathologic examination.

The .absolute weights of the liver, kidneys, spleen, gonads, heart

and brain were recorded immediately afler sacrifice,

Microscopic examinctlions were conducied upon tissues and orsans
from sclecsed anirnals dying during the experiment and upon all animals from

the final sacrifice.
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Tissues and organs examined were the same as those previcusly

mentioned,

) L. Tumor Incidence and Classification
" A tabulation of the incidence of tumor formation in each gToup

was made at the conclusion of the investigation. In addition, tumor data

*

for individual animals including location, weight, size and pathologic

classification were recorded.

]
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IV, Results

° . A, Bodv Weichts and Weicht Cains
The male and female body weight data are assembled in Table
II. The data in this table also include the 3, 12 and 24 month total weight

gains.,
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TARBLE 1I
TEST MATERIAL: Aroclor 1254
Two-Year Chronlc Oral Toxiclty Study - J_\lb!no Rats
Body Weight and Total Weight Gain Dala

Summary of Mean Values

Body Weight 90-Day
Dietary Level of (grams) Totlal Weight
Aroclor 1254 Week: - Gain
{ppm) Sex 0 1 2 3 4 5 6 7 B 9 10 1 12 13 (grams/rat)
Control M 133 203 245 313 362 373 391 409 424 440 440 449 467 474 341
F 136 178 190 219 - 244 254 259 265 270 276 28! 2718 290 288 152
1 M 133 206 253 322 364 373 13196 425 416 . 457 470 483 490 509 376
F 136 171 190 213 235 246 248 250 259 270 270 274 279 245 149
10 M 133 209 251 325 .375 394 402 410 432 45 3 470 488 494 508 376
F 136 171 194 220 243 263- 249 293 281 202 276 274 280 288 152
100 M 133 207 260 324 365 375 295 419 - 428 440 450 469 480 486 153
F 136 174 197 223 242 254 276 290 281 268 270 274 277 280 114
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TABLE II continued
TEST MATERIAL: Aroclor 1254
Two-Year Chronlc Oral Toxicity Study - Albino Rats
Body Weight and Total Weight Gain Data

Summary of Mean Valuea

Body Weight 12-Month
Dietary Level of' (cramas) Total Weight
Aroclor 1254 Mouth: Gain
(pom) Sex 4 5 6 7 8 9 10 11 12 {(grams/rat)
Control M 498 533 566 593 622 642 667 688 701 568
F 297 310 322 333 315 359 374 383 390 254
1 M 522 550 58] 604 633 658 680 715 725 592
F 289 . 295 307 322 333 340 354 367 340 244
10 M 529 567 593 , 621 642 667 681 700 126 5913
F 300 308 321 330 341 354 367 380 392 256
100 M 495 521 541 562 586 608 627 642 664 531
F 292 300 306 316 321 326 332 340 347 211
-~ —
ﬁ
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TEST MATERIAL,

" TABLE Il continued

O

Aroclor )254

Two-Year Chronic Oral Toxicity Study - Albino Rats

Baody Welght and Total Weight Gain Dala

Summary of Mcan Values

Body Weight 24-Month
dietary Level of (grams) Tatal Weight
Aroclor 1254 Month: . Gain

{ppm) Sex 13 14 s 16 17 1) 19 20 21 22 23y 24 (prams/rat)
=ontrol M 728 746 759 768 769 767 760 IS8 7139 126 GBT 642 509
F 426 444 466 4B 500 515 533 547 S51 S50 564 551 415
1 M 760 780 807 800 802 795 - 786 769 750 7128 715 656 523
F 401 426 476 483 493  S10  S21 532 S3T  S42 553 540 404
10 M 746 774 B24 780 604 826 823 821 813 BOO 767 762 629
F 421 433 485 466 475 481 485 492 298 . S00 471 500 164
100 M 688 714 735 730 733 726 716 700 6BS 652 628 656 523
F ' 360 367 392 374 381 394 393 398 401 400 1395 411 27554

2 % Statistically significant at the 99 percent confidence limit,

86t
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B. Food Consumstion
The data .obtained from the food consumption measurements
conducted during the first 12 months of {eeding are summarized in Table OIL -
These data revealed no significant diZference between test
and control rats. The periodic checks éonduc:ed during the remainder
of the investigation also revealed no outstanding differences between test

and control animals,
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TEST MATERIAL:

TABLE 111

Araclor 1254

Two-Year Chronic Oral Teoxicity Study - Albino Rats

Food Consumption Data

Summary of Mean Values

Dictary Level of

Food Consumption

(grame/rat/seven days)

Average Food

Aroclor 1254 Weck: Conaumption
{npn) Sex ) 2 3 4 5 6 7 8 9 10 11 12 13 (grams/rat/sceven days)
Control M 94 160 175 163 137 137 225 197 204 188 191 194 196 174

F T3 140 144 107 104 133 208 154 165 15} 146 150 151. 140

] M 112 148 156 168 148 214 160 l‘)i 218 186 184 187 189 174
F 87 117 108 118 113 203 105 137 149 144 144 147 146 132

10 M 116 139 148 164 163 22) 201 199 216 191 192 200 199 181
F .90 109 107 314 121 193 159 134 144 150 151 152 149 136

100 M 116 172 163 185 231 185 189 198 185 197 189 189. 121 187
F 89 141 98 129 129 190 146 146 145 139 137 146 . 193 152

18§38 518 1707 7%
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TABLE Il continued

TEST MATERIAL; Aroclor 1254

Two-Year Chronic Oral Toxicity Siudy - Albino Rata

Food Consumptlion Data

Summary of Mcan Valucs

Diclary l.cvel of

Food Consumption
{grams/rat/seven daya)

Averag'o Food

Aroclor 1254 Month; Consumplion
{pra) Sex 4 5 b 7 8 9 10 11 12 (grams/rat/seven days)
Canirol M 196 189 168 147 163 184 179 170 187 176

F 148 154 136 121 138 152 160 141 127 142

| M 189 181 184 198 190 190 197 152 190 186
F 141 159 147 162 145 150 151 123 126 145

10 M 190 191 189 198 190 188 191 186 163 187
F 139 138 148 148 150 145 138 142 149 144

100 M 179 168 190 179 187 182 197 180 188 183
: F 148 141 144 162 163 151 148 141 137 148
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C. Moreality and Reaetions

A frequency distribution of natural deaths occurring during the
{nvestigation appears in Table IV,
No untoward behavioral reactions were noted among any of the

animals employed in the investigation.
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TABLE IV
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxiclly Study -~ Albino Rate
Mortality Data

Frequency Distribution of Decaths

Frequency Distribution of Deaths

Dietary Level i Months; —Tota] Dead
‘ {(ppm) Sex 1-3 4-6 7-9 10-12 13-15 16-18 19.21 22-24 Number Tested?

Control M o o 0 2 1 7 6 9 257135

F 0 0 0 1 3 5 7 3 19735

]

A M 0 0 0 2 5 (3 8 9 30/35

F 2 0 0 1 2 t 5 3 14735

10 M 0 0- 0 1 3 5 8 10 27/35

F 0 1 i 4 2 3 4 7 22735

100 M 0 0 | 3 2 5 7 9 271135

F ] o 2 4 4 2 4 6 231/3s

© Does not includa the five animals of each sex Irom every group sacrificed for interim pathologic atudies,
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o D. Hematcloaie and Clinical Bloed Cher-:-.istrv Studies
Mean male and {female hematologic and clinical blood chemistry
data are 'sun;:.marized in Tables V through IX.
Yalues for all paramecters investigated were within the normal
range for the albino rat. No significant differences between test and control

values were observed. o .
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TABLE V
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Hematologic Data

Summary of Mean Values

Total Leukocyte Count

Erythrocyte Count
Dietary (thousands /mm3) {millions/mm?)
Level Month; Maonth:
{(pnm) Sex ;| 6 9 12 )8 2_4 3 é 9 12 I8 z4
M  14.0 15.4 10.0 1.1 9.9 1n.2 8.1 8.2 8.7 8.8 1.6 6.5
Control
F 9.1 9.4 6.7 7.6 8.8 7.6 7.5 7.7 - 1.3 ., 1.8 7.7 6.8
M 151 15.2 10.9 11.0 9.8 10.2 7.5 7.7 8.1 7.7 8.0 8.0
100 )
F 11.6 12,2 7.3 8.7 6.6 11.8 1.5 7.6 7.7 6.9 1.3 6.4
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TEST MATERIAL: Aroclor 1254

o

TABLE V1

Two-Year Chronic Oral Toxlcity Study - Albino Rats

Hematologic Data

Summary of Mean Values

Hemoglobin Concenlration

Hema

tocrit Value

Dietary (g/300 mil) (%)
Level Month: Month;
(ppm) Sex 3 [ 9 12 18 24 3 6 9 12 18 24
M 17.1 17.7 15.7 17.6 16.1 3.6 51 49 48 50 41 35
Control .
F 16,9 17.4 14.1 16,7 16.4 14.6 50 47 43 46 42 18
M 15.6 17.6 13.8 .l5.6 15.7 15.3 47 47 42 44 41 40
100
F 16.5 17.8 13.9 14.5 14.5 12.7 48 47 42 40 17 32
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TABLE VII -
TEST MATERIAL: Aroclor 1254
Two-Year Chronlec Oral Toxlcity Study - Alblno Rats
Hematologic Data

Summary of Mean Valuecs

2 Mmoo .-'-!Hfﬂ”f

Differcntial Leukocyte Caunt (Number of Cella per Hundred)

uu

LS¢E

WOV

495€00

Dictary Lymphocytes Necutrophils
Level - Month: Manth:
{pnm) Sex 3 6 9 12 18 24 3 [ 9 12 18 _24
M 82,0 86.6 80.4 78,8 79.0 65.4 16.0 1).4 8.6 20.6 20.0 32.2
Control . : .
' F 8.0 86.6 86.8 89.0 70.2 61.4 154 11.6 1.8 .10.0 29.2 136.0.
M 88.2 79.6 85.8 85,2 69.8 68.0 10.8 20.2 138 14.2 29.0 30.2
100 : ‘
F 92.2 .92.0 79.6 84.6 179.0 61.0 7.4 7.8 20.2 15,0 20.4 37.6
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TABLE VII continued
TEST MATERIAL; Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
. | Hematologic Data

Summary of Mean Valuesa

Differential Leukocyle Count (Numbor of Cells per Hundred)

Dietary Monaocytesa Easinophils
f.evel Month: ) Month:
(npm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 0.6 0.0 0.0 0,4 0.2 1.2 1.4 2.0 ).0 0.2 0.8 1.6
- Control .
F 0.6 6.0 0.0 0.0 0.2 1.0 1.0 1.8 1.4 0.2 0.6 1.6
M 00 0.0 0.0 0.0 0.0 0.8 1.0 0.2 0.4 0.6 1.2 1.0
100

F 00 00 00 00 00 10 0.4 0.2 0.2 0.4 0.6 0.4




¢ 00

wWov

1SE00

G o

TABLE VII continued

" TEST MATERIAL: Aroclor 1254

Two-Year Chronlc Oral Toxlcity Study - Alblno Rats

Hematologlc Data

Summary of Mean Values

Diffcrential Leukocyte Count (Number of Cella por Hundred) -

Dlectary Basophils
Level Month:
(ppm) Sex 3 6 9 12 18 24
M 0.0 0.0 0.0 0.0 0.0 0.0
Control
F o.o 0.0 0.0 000 ooo 0.0
M 0.0 0.0 0.0 0.0 " 0.0 0.0
100
F 0.0 0.0 0.0 0.0 0.0 0.0
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TABLE viII
TEST MATER!:AL: Aroclor 1254
Two-Year Chronlc Oral Toxlcity Study - Albino Rats
. Hemalologic Data

Summary of Mean Values

Sorum Glutamic-Pyruvic

Blood Urca Nitrogen

Transaminase Activity Concentration
Dictary {Dado Unlts) (mgs %)
Level Month; Month;
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 8 48 45 45 42 36 17 15 12 10 14 15
Control '
F 33 39 i8 42 32 30 14 16 15 9 13 1
M n 3z 43 50 38 41 14 15 13 12 11 15
100
13 14 13 15

F 32 46 49 61 46 78 16 15
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TABLE IX
TEST MATERIAL: Aroclor 1254
Two-Year Chronlc Oral Toxlclty Study - Albino Rats
Hematologic Data
Summary of Mcan Values
Fastad Blood Glucoso Serum Alkalina Phosphatase
Concentiration Activity
Dictary {mge %) {King-Armastrong Units)
Luvel Mouth; Mouth:
_{(ppm) __ Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 128 123 89 a8 138 99 28.6 24.7 2.5 20,3 16.2 22,3
Control _ ’
F 130 118 115 92 134 109 18.9 17.8 10.6 11.9 6.8 20.2
M 109 113 129 128 124 115 35.4 23,2 27.4 27.1 4.6 235
100
F 120 107 124 13 132 107 17.1 - 18,0 19.3 16,7 10,0 21.6
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E. Urine Analyses

o

Mean male and female urine analyses data are summarized in
Tables X through X1,
No differences were noted between the urine {rom control.and

test animals at the intervals of examination.
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TEST MATERIAL: Aroclor 1254

o

"TABLE X

Two-Year Chronic Oral Toxicity Study - Albino Rats

Urine Analyses Data

Summary of Mcan Values

™ Smerersy 1 g3 1018 TP

Dictary Glucosae Albumin
Level Month; Month:
{ppni Scx 6 9 12 18 24 9 12 18 24
M n n n n n t t 12 +3
Contral ’
F n n n n n n n t 12
M n n n n n t t t +2
100 , )
F n n n n n t t t +3
Key:

n = negative
t = trace; less than 30 mg/100 ml urine

+1
+2
+3
+4

[T |}

30 to 100 mg/ 100 ml urine

100 to 300 mg/100 ml urine

300 to 500 mg/ 100 ml urine
maore than 500 mp /100 ml urine

12
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TABLE XI
_TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxlcity Study - Albino Rats -
Urlne Analysies Data

Summary of Mean Values

>y Yoty 1c31-018 PHTPY

Diciary Mlcroscoplc Elements pH
fevel ) Month; . Moath:
ey Sex 3 6 9 12 18 24 3 6 9 12

e N n n n n +1 7 1 6 7
C -
. " n n n t t 8 8 7 8
e % LR t t 7 1 6 7
B " n n N t t. 8 8 7 7
Key:

N - Nurmal
n 3 nealive
t = trace; less than 5 per low powaer fleld

n

+1 =5 to JO per low powor field
12 = 10 10 15 per low power ficld )
t3 = more than 15 per Yow power ficld '

g¢
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TABLE XII
TEST MATERIAL: Aroclor 1254
Two-Year Chronlc Oral Toxicity Study - Albino Rats
Urine Analysen Data

Summary of Mean Values

Dictary Specific Gravity
Level , Manth: ,
{npm) Sex 3 -6 9 12 18 24
M 1.029 1.022 + 1,033 1.027 1.042 1.051)
Cantrol
F 1.020 1.019 1.025 1.024 - 1.032 1.039
M 1.018 1.021 1.029 1.027 1.037 1.027
100 .
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F. Patholpgic Studies

° “ i. Three.\Month Sacerifice

a. Qross Patholocie Findings

No outstanding differcnces were noted between test
and control rats upon gross pathologicil examination.

b Qrean Weiskt and Oroan to Bodv and
QOrgan to Braia Weigiit Ratio Dasa

- The results of the statistical analyses cornducted on
absolute organ weights, organ to bedy weight and organ to brain weight
ratios are summarized in Tables XII through XVIIL

Significant differences between a test group and the
control group are designated by uterisl.:s following the test value;;
O | Organ weights, organ to bo.dy weight and organ to brain

v-veight ratios disclosed several randomly occu.rriag intergroup differences.
The lack of any consistent dose related response and‘lthe absence of any

deleterious histopathologic change confirm that these differences were

not related to the ingestion of Aroclor 1254.
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TABLE XIll

TEST MATERIAL: Aroclor 1254

Two-Year Chranlc Oral Toxlcitly Study - Alblno Rats

Organ Weight and Ratio Data
Three-Month Sacriflice
Summary of Mean Values

Organ: Liver

Dictary Levcl

of Organ Welght Organ/Body Welight Ratio OrganlBraln Weight Ratio
Aroclor 1251 (g) (g/100 g) (e/g)
(ppm) Malca Females Males Females Malcs Femalces
Control 21.4 13.0 4.13 4.16 10.3 6.82
| 24.0 13.5 4.34 4.34 11.7 6.85
10 22,8 13,1 4.59 4.29 10.9 6.85
100 28.0% 13.8 ' 5.25 4.89 14.64¢ 7. 11

¢ Statistically signiflcant difference at the 95 percent confidence level,
¢ Statistically significant difference at the 99 percent confidence level.
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TABLE X1V

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Thrcee-Month Sacrilice
Summary of Mcan Values

Organ: Kldneys

ymemertr 1631-019 oY

r
[ 4

Dictary lLevel

of Organ Wclg.ht . Organ/Body Welght Ratlo ‘OrganIBraln Welght Ratio
Aroclor 1254 (g) (g/100 g)
{ppm} Males Females Males Females Males Females
Control 4.03 2.49 0.782 0.802 1.95 1.31 .
| 4,30 2.62 0.778 0.845 2.09 1.32
10 4.05 2.61 . 0.821 0.852 1.94 1.36
100 4,21 2.74 0,792 0.975 2.19 1.42
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TABLE XV

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratlo Data
Three-Monlth Sacrifice
Summary of Mcan Values

Organ: Spleen

Dictary Level

of Organ Welght Organ/Body Weight Ratio  Organ/Brain Weight Ratio

Aroclor 1254 (g) C {(g/100 g) (g/eg)
{(pnm) Malce Females Males Females Malce Females
Conlrol .. 0.766 - 0.578 0.150 0.184 0.371 0.302
. 0.942 0.668 0.167 0.217 0.454 0.338
:lo | ~ 0.766 .0.586 0.154 0.191 0.368 0.363
100 0.814 0.542 | 0.153 0.192 0.425 0.281
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TABLE XVI

TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicitly Study -~ Albino Rats
. Orgain Wecight and Ratlo Data

Three-Month Sacrifico
. Summary of Mcan Values

Organ: Gonada

Dictary Level

of Organ Weight Organ/Body Weight Ratlo Organ/Braln Welght Ratio
Arvoclor 1254 (g) (g/100 g) {e/¢g)
{ppm) Malcs Females - Males " Fcmalen Males Fcmales
Control 3.60 0.114 0.698 0.0370 1.74 0.0599
) 3.50 0.134 0.637  0.0431 1.70 0.0675 °
10 3.55 0.110 0.720 0.0361 1.70° 0.0568
100 1.99 0.0618

3. B2 0.120 0.718 0.0426
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TABLE XVII
TEST MATER!A.L: Aroclor 1254
Two-Year Chronic Oral Toxlcity Study - Albino Rats
Oigan ‘Wcigl\t and Ratio Data
Threc-Month Sacrilice
Summary of Mean Valucs

Organ: Ileart

Dictary Level

of Organ Welght Organ/Body Weight Ratlo Organ/Braln Welght Ratio
Aroclor 1254 {g) (g/100 g) {e/g)
(ppm) Males Females Malcs Females. Malcs °~ Females
Control 1.59 1.05 0.307 0.339 0.767 0.551
| 1.56 1.02 0.283 10,332 0.756 0.516
10 l.4§ 0.984 0.302 0.322 0.7113 0.518
100 1.58 0.992 0.297 0.352 0.817 0.512
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Dictary Level

TABLE XVIII

TEST MATERIAL: - Avoclor 1254

Two-Year Chronic Oral Toxicily Study - Albino Rata

Organ Wcight and Ratio Data
Three-Month Sacrifice
Summary of Mcan Values

Organ: Drain

Final Body Weights

of Organ Welght : Organ/Body Welght Ratio of Sacrificed Rata
Aroclor 1254 () (/100 g) (r)
{ppin) Malcs Femalos Malcs Femalen Males Femalce
Control 2,07 1.91 0.402 0.616 518 34
A 2.07 1.99 0.376 0,647 553 3N
1o 2.09 T L9 0.424 0.625 " 499 307
100 1.95 1.94 0.366 0.688 434 281
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e. Histonatholoric Findines

Histopathologic examination of tissues and organs
taken from all animals from both the control and 100 ppm groups was

| conducted., |

Tables XIX and XX list all histopathologic changes
notad. '

Al of the lesions noted in the microscopic examina-
tion of tissues were those of spontanécus disease and are :;;t unusual
for the albino rat. The most frequent findings were lesions in the
trachea and lungs, indicating chronic murine pneumeonia. These cc-

curred in the control as well as the rats fed Aroclor 1254.
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TABLE XIX
© TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral. Toxicity Study - Albino Rats
Histopathologic Changes |
Three-Month Sacrifice

Group: Control

Number of Aver:
Animzals Qrean Examined Findincs Incidence Cras
5 Males Trackea Tracheitis ' 1 1.0
Lung Chronic respiratory

disease 1 1.0
Urinary Bladder Hyperplasia 3 1.0

§ Females LL;ng Chronic respiratory )
disease ) 1.0

All other tissues and organs were normal histologically.

Grading Svstem

0.5 = minimal

1.0 = slight

2.0 = mild

3.0 = modecrate

4.0 = severe ’
5.0 = extreme

ADM Q03S.
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TABLE XX
TEST MATZRIAL: Aroclor 1254

Two-Ycar Chronic Qral Toxicity Study - Albine Rats
Histopathologic Changes
Three-Month Sac¢rifice

Group: 100 ppm

Number of

) Average
Animals . _QOrzan Examined. ... __Fiadin~s ._._ . . . Incidence _ _Grade
S Males Trachea Tracheitia 1 1.0
Lung Chronic respiratory '
disease 3 1.0
5 Females Trachea Tracheitis 1 1.0

All other tissues and organs were normal histologically.

Grading Svstem

0.5 = minimal
1.0 = slight
2.0 = mild

3.0 = moderate
4.0 = severe
5.0 = extreme

ACM 003532
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2. Six\lanth Racrifice

a. QGross Patholorie Findings

No cutstanding differences were noted between test and

control animals,

B. Crean Weizht and Or~an to Bedv and

Organ to Brain \Weish: Ratio Data

The resulls of the statistical analyses conducted on

‘absoluté organ weights, organ to-bedy weight and organ to brain weight =

ratios are summarized in Tables XXI through XXVL

Organ weights, organ to body weight and organ to brain

weight ratios disclosed several randomly occurring intergroup differences.

The lack of any consistent dose related response and the absence of aay

deleterious histopatholecgic change confirm that these differences were

not related to the ingestion of Aroclor 1254.
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TABLE XXIt
TEST MATERIAL: Aroclor 1254
Two-Yoear Chronic Ora) Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Six-Month Sacri(ice

Summary of Mean Values

Organ: Kidneys

Dietary Level

of Organ Welght Organ/Body Welght Ratlo Organ/Brain Wcight Ratio
Aroclor 1254 (e) B (g/100 g) : (g/g)
{ppm} Males Females Malen Femalen Males Females
Control 4.04 2.79 0.664 0.806 2.06 ‘ 1.43
1 3.80 2.58 0.715 0.784 1,754 1.39
10 3.22% . 2.50 0.703 0.780 1.57 . 1.3
100 3.234 2.43 0.700 0,861 1.68% 1.25

® Statiatically slgnificant difference at the 95 parcent confidence level.
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TABLE XXI
TEST MATERIAL; Aroclor 1254
Two-Year Chronic Oral Toxlicity Study - Albino R:au
Organ Wélght and Ratio Data
Six-Month Sacrll’l‘cc

Summary of Mean Values

Organ: Llve r

Dictary Level

of . Organ Welght Organ/Body Weight Ratio  Organ/Brain Weight Ratio
-Aroclor 1254 {g) (/100 g) {g/g)
(op:m) Males Females Malen Fcmales Males Females
Control 22.9 13.1 3.74 3.77 11.7 6.71
1 16. 19 10,34 3.01%¢ 3,114 7.45%% 5.54¢
10 12.9%¢ 9.54% 2.81%+ - 2 g4 6.29%% 4.99*
100 19.2 12.4 4.14 4.40 10.0 6.39

» Statistically aignificant difference at the 95 percent confidence lovel.
“¢ Statistically significant difference at the 99 percent cop(idc:\co level,
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TABLE XXIII

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Rata

Organ Weight and Ratio Data

Six-Month Sacriflca
Summary of Mecan Values

Organ; Spleen

D.ctary Level

of Organ Welight Organ/Dody Welght Ratlo Organ/Brain Weight Ratio
Aroclor 1254 (g) ' . (g/100 g)
(2pm) Males Females Malea Fcmales Males Females
Control 0.752 0.684 0.122 0.196 0.384 0.350
| 0.830 0.602 0.155 0.182 " 0.384 0.324
10 0.588 - 0,594 0.128 0.184 0.287 0.311
‘100 0.684 0.512 0,150 ' 0.180 0.356 0.264
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TABLE XX1v
TEST MATERIAL: Aroclor 1254
Twa-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Six-Month Sacrifice

Summary of Mean Values

Organ; Gonads

Dictary Level

Organ Welght Organ/Body Welght Ratio Organ/Brain Wcight Ratlo

Aroclzi 1254 (g) - (g/100 g) (g/g)
(ooin) Malcs Femalen Malcs Femalea Males Fcmalea
Control 3,55 0.0960 0.593 0.0279 1.81 0.0492
l 3,67 0.0922 0.691 0.0280 I.70 0.0496
10 3.30 ©.0.0868 0.724 0.0272 .61 0.0454
100 3.44 0,104 0.747 0.0364 1.79 0.0536 '
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TABLE XXV 1: o
/  TEST MATERIAL: Aroclor J254 . -
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and l‘lallo Data
| Six-Month Sacrifice

Summary of Mcan Valuoce

Organ: lleart

Dietary Level

of : Organ Welght Organ/Body Welight Ratlo Organ/Braln Weight Ratlo
-Aroclor 1254 (g) (g/100 g) {e/g)
{pnim) ‘Males Females Males Females Males Females
Control 1.70- 1.05 0.282 0.302 0.867 0.538
1 1.58 1.04 0.298 0.316 "0.73) 0.559
10 i.44 1.03 0.314 0.320 0.702 0.539
100 1.40 1.02 . © 0,301 0.1361 0.729 0.526
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TEST MATERIAL: Aroclor 1254
Two-«Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Six-Month Sacrifice
Surpmary ol Mcan Values

Organ: Drain

Dictary Level _ Final Dody Weights
of « Organ Welght . Organ/Body Weight Ratio of Sacrificed Rats
Aroclaor 1254 : (e (g/100 g) ’ (1)
{pom)  Males Females Malea Females Malca Females
Control 1.96 1.95 0.320 0.560 613. 348
) 2.16 1.86 0.4044 0.562 " 534 331
10 2.05 1.91 0.4474% 0.593 459 322
100 1.92 1.94 ' 0.4144% 0.681% 464 285

® Siwalistically sigaificant difference at the 95 percent conlidence level,
*# Stalistically significant dillerence at the 99 percent coq(iden'ce lavel,
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e¢. Histopathologie Findincs

Histopathologic examination of tissues and organs
_ taken from all animals [rpm both the control and 100 ppm groups was
conducted.

Tables XXVII and XXVII list all histopathologic changes
noted.

All of the lesions noted in the microscopic examination
of tissues were those of spﬁntzneous disease and are not unusual for the
albino rat. The most fr'e'quen: findings were lesions {n the trachea and
lungs, indicating chronic murine pneumonia. These occurred in the

control as well as the rats fed Arcelor 1254.
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TABLE XXVII
TEST MATERIAL: Aroccler 1254

‘I\vé-Ycar Chronic QOral Toxicity Study - Albino Rats

Histopathologic Changes
Six-Month Sacrifice

Group: Control

Number of Averag
Animals Orcan E:amined . Findines Incidence Crade
5 Males Trachea 1 Tracheitis e 1.5
Focal tracheitis 2 1.0
Lung Focal pneumonitis 1 " 0.5
Hyperemia 2 1.0
Liver Focal pericholangitis D | 1.0
Skeletal Musecle Focal inflammation 1l 1.0
§ Females Trachea Foecal tracheitis 1 - 1.0
Lung Hyperemia 2 - 2.5
Liver Hyperemia 1 1.0
) Pericholangitis 1 0.5
Kidney Focal inflammation 1 1.0
All other tissues and orgaas were normal histologically.
Grading Svatem ' -
0.5 = minimal
1.0 = slight
2.0 = mild
3.0 =2 moderata
4.0 = severe
$.0 = extreme
591
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| TABLE XXvII
° | _ TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes

Six-Month Sacrifice

. C
Group: 100 ppm
Number of _ Average
Animals QOr2an Examined Findinss Incidence Crade

5 Males ° Trachea ‘Tracheitis 2 2.0
- Focal tracheitis 1 1.0
Lung Focal paeumonitis 3 0.5
Liver Focal pericholangitis 1 2.0
‘Kidney Focal aephritis - l 0.5
S Females Heart Myocarditis . 1 . 0.5
Trachea Focal tracheitis 3 0.5
e Lung Focal pneumocaiti 4 1.0
- Hyperemia 1 1.0
( N ) Kidney Focal nephritis r 3.0

All other tissues and organs were normal histologically,

V- Grading Svseam

0.5 = minimal
1.0 = slighe
2.0 = mild

3.0 = moderate
4.0 = sevcre
5.0 = extreme

ADM 003592
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3. Twelve-Month Sacrifice

a. Gross Patholoric Findings

Gross pathologic findings among test animals were not
significantly diflerent from those noted in control animals,

b. Organ Weight and Ratio Data

The mean organ weight and ratio data collected at the
12-month sacrifice are presented in Tables XXIX through XXXIV.

Statistically significant differences, are designated by
asterisks following the test group value.

Organ weights, organ to body weight and organ to brain
weight ratios disclosed several randomly oceurring intergroup differences,
The lack of any consistent dose related response and the absence.'o'f any
aeleterious'his:opatholog'ic change confirm that these differeaces v;ere not

related to the ingestion of Aroeclor 1254,

A0
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TABLE XXI1X

~ .+ . TEST MATERIAL; Aroclor 1254

L

Two-Year Chronic Oral Toxlcity Study - Albino Rate

- Twelve-Month Sacrifice

Organ Weight and Ratio Data

Summary of Mean Values

Organ: Llver .

Organ Welight

Organ/Rody Weight Ratio

Organ/Braln Weight Ratio

Dictary Level {g) (/100 g) (e/g)
(pom) Males Fcmales Males Females Males Females
Control . 220 15,5 3.79 3.52 10.8 1.72
1 0.6 12.9 3.09+ 3.41 9.89 7.29
10 23,5 14.6 3.52 4,34 11.2 7.34
100 21. 1+ 12,2 . -4,58% 3.43 |

12.7 6.30

¢ Statistically significant difference at the 95 percent confidence level,

¢
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TABLE XXX

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Rats

Twelve-Mouth Sacrifice : )

Organ Welght and Ratlo Data

Summary of Mcan Values

Organ; Kidneys

- Organ Weight Organ/Body Wcight Ratlo Organ/Brain Weight Ratio
Dietary Lcvel (g) - _ (g/100 g) (g/g)
(oom) Malcs Females Males Females Males Females
Control 4.04 3.19 0.692 0.738 1.97 .58
1 4.09 2,75 0.618 0.728 1.98 1.55
10 4.64 2.76* 0.697 ) 0.817 2. 21 . 1.39
100 4.39 2,78¢ 0.740 0.796 2.06 1. 44

86€ IQO

¢ Statistically significant difference at the 95 percent confidence level.
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TABLE XXXI | :::'-

&

TEST MATEMQL: Aroclor 1254 ] ;

Two-Year Chronic Oral Toxicity Study - Alblno onau Q

. s |

Twelve-Month Sacrifice :;

. Organ Weight and Ratlo Data . ;

Summary of Mcan Values ;;

Organ;: Spleen E

23

Organ Weight Organ/Dody Welght Ratio Organ/Brain Wel_ghf Ratio p

Dietary Level (g) (g/100 g) ‘
{opom) Males Females Males Femalcs Malea Females
Control . 0.778 0.796 0.133 0.183 0.380 0.39
1 0.714 0.484+ L 0.107 0.129 0.344 0,271
10 0. 904 0.548 0.135 0.161 0.430 0.275
100 0.754 0.976 0.126 0,280 0,352 0.517
* Statistically significant ditfe;ence at the 95 percent confidence level.’
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TABLE XXXII

TEST MATERIAL: Aroclor 1254

c

Two-Year Chronlc Oral Toxicity Study - Albino Rats

Twelve-Month Sacrifice

Organ Weight and Ratio Data
Summary of Mcan Values

Organ: Gonads

Organ Welght Organ/Body Weight Ratio Organ/Brain Weight Ratio
Dictary Level (g) (/100 g) (g/g)
(pnm) " Males Females Males Females Males Females
Control 3,46 0.116 0.592 0.0275 1.70 0.0574
t - 3,68 0. 111 0.557 0.0294 1.78 0.0624
10 3.68 0.0918 0,550 . 0,0270 .75 0.0461
100 3.56 0.121 0.603 0,0334 1.67 0.0624
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:  TABLE XXXIIt
TEST MATERIAL: Aroclor 1254
Two-Year Chmroxhnlc Oral Toxlcily Study - Albino Rats
Twelve-Month Sacrlfice
Organ Weight and Ratio Data
Summary of Mean Values

Organ: llecart

Organ Welght Organ/Body Weight Ratlo Organ/Brain Weight Ratio
Dictary Level (g) . . (z/100 g) (c/g)
{fopm) Males Femalen Males Females Malcs Females
Control L7 1,23 0.293 0.286 0.835 0.609
\ 1.68 .13 0. 255 0.301 0.812 0.6135
10 1,84 1.08¢¢ 0. 275 0.322 0.875 0.544¢
100 1.69 1.14 0. 2B4 0.325 0,795 0.589

 Statistically slgnificant difference at the 95 percent confidence level.
¢» Statistically significant diffcrence at the 99 percent confidence level.
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TABLE XXX1V
TEST MATERIAL: Aroclor 1254
Two;Year Chionic Oral Toﬂcily Study - Albino Rats
Twolve-Month Sacrifice
Organ Welght and Ratio Data
Summary of Mcan Values

Al

Organ: Brain

Organ Welght Organ/Body Weight Ratlo Final Body Weight of
Dictary Leval (e} (g/100 g) Sacrificed Animala (grama)
{(pnm) Males Females Males Female Malcs Females
Control 2,04 2,02 0.35 : 0.474 584 4319
1 . 2.08 - .78 0.315 0.475 665 lao
10 z.10 ’ .99 0.315 0.591 669+ 3ig»
100 2,14 1.93 0.361 - 0.552 596 . - 355

* Statistically signlficant diffexence at the 95 percent confidence level,

og
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e, Histooatholozie Findings

m'stepttholcgiq examin.ation of tissues taken {rom each rat
sacrificed from the control and 100 ppm groups after 12 months of testing

was conducted,

Tables XXXV and XXXVI list all histopathologic changes

noted,
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TABLE XXXV
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Raes
Histopathologic Changes »
Twelve-Month Sacrifice
Groug: Control
Number of Aver
Animals Orean Txamined Findinas "Ineidence Crs
8 Males Trachea Tracheitis 1 1.1
Lung Chronic respiratory '
disease 2 1.1
Urinary Bladder Calculus 1 1.1
5 Females Trachea Tracheitis 1. 1.
Lung Chronic respiratory
disease | 1.4
N Colon Parasites 1 1.1
All other tissues and organs were normal histelegically.
Crading Svstem
0.5 = minimal
loo = sliSht R
2.0 = mild
3.0 =.moderate
4.0 = severe
5.0 = extreme
T ADM  0G340]
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e TABLE XXXVI
TEST MATERIAL:; Aroclor 1254
Tvo-Yelar Chronic Oral Texicity Study - Albino Rats
~Histopathologi§ Changes
Twelve-Month Sacrifice

Group: 100 ppm

Number of Organ Avera:

Animals Examined Findings sies e Ihciéence"“‘ - Grad:
5 Males Lung Chronic respiratory disease 4 1.0
€ Females Heart Focal myocarditis 1 1.0

Trachea Tracheitis . 1 1.0
Lung Chronic respiratory disease 1 1.0
Adrenal ' Congestion 1 1.0

O " All other tissues and organs were normal histologically.

Gradingz Svstem

0.5 = minimal

1.0 = slight

2.0 = mild

3.0 = moderate

4,0 = severe

5.0 = extreme ‘

ADM  003ac
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4., Fiﬁal Sacerifice

a. Gross Patholoric Findings

Gross pathologic findings among test animals were not
significantly differeat from those noted in control inimals.

b. Organ Weicht and Ratio Data

The mean organ weight and ratio data collected at the
final sacrifice are presented in Tables XXXV through XLII. |

Statistically significant differences, are designated by
asterisks following the test group value,

Absolute liver weight, liver to body weight and l:_ive'r to
‘brain weight ratios weré significantly elevated in both male and female
rats fed 100 ppm Aroclor 1254, Other organ weights, organ to bo&y

3

weight and organ to brain weight ratios disclosed several razdomly oc-
curring intergroup diiferences. The lack of any consistent dose related
response and the absence of any deleterious histopathologic change confirm

that these diffcrences were not related to the ingestién of Aroclor 1254.

AOM 0C3s0Q.
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TABLE XXXVII

TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Welight and Ratio Data
'

Summary of Mcan Values

Final Sacriflice
. Organ; Liver
. Organ Welight - Orpan/Body Weight Ratio Organ/Braln Welght Ila‘Iio
Dictary Level | {g) ) (g/100 g) e/g)
{ppm) Males " Females _ Malen Femalea Malcs Females
Control 22.0 . 16. 3 .47 1.05 10. 10 8.42
1 19.5 16,1 2.99 3.10 8.769 | 8. 31
10 23.9 19.5 3,2} 3,84+ 11.40% -IO. 30
100 30,2+ .;.z. Ise 4.75%+ 8.629» 14. 10 17.10%¢

¢ Statistically significant difference at the 95 percent confidence level. -
82 Statistically significant dlfference at the 99 percent confidence level.
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TABLE XXXVIII
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino ihu
Organ Weight and Ratio Data |
Summary of Mcan Values
. . Final Sacrifice

Organ: Kidneys

Organ Weight Organ/Bady Weight Ratio ] Organ/Brain Welght Ratio
dietary Lcvel : - {e) (g/100 g) e/g)
{(ppm) Males Females Males Females Males Females
Zontrol ' 5,57 3.48 0.877 0.646 . 2.57 1.79
‘ s. 52 3. 68 0. 868 . o. 706' . z. 48 l. aa
10 5.63 - 3.47 ) 0.761 0.NM7 2.70. 1.84
100 4.714 3,44 0.749 0. 899+ 2.21 §1.82

® Statlstically significant difference at the 95 percent confidence lovel.
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TABLE XXXIX

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Rate

- Organ Weight and Ratio Data
'
Summary of Mean Values
Final Sacrifice

Organ: Spleen

Organ Weight

Organ/Body Weight Ratio

oot 1631 D18 P

,

>

Organ/Brain Welght Ratlo 3

Dietary Level (e) (g/100 g) (c/g)
{ppm) Males Females Males Femalen Males Females
Control 1. 15 0.96 0.182 - 0.18) 0.520 0.492
) 1.26 1.06 0. 189 0.237 0.568 0,562
10 1.57 0. 86 0,220 0.175 0.749 0.462
100 1.04 0.66 0.164 ‘ 0.174 0.489 0.13152
O
o
i 4 .
x
o
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TABLE XL ©
TEST MATERIAL: Aroclor 1254 . o
Two-Year Chronic Oral T(I)xlclly Study - Albino -Rau * f
Organ Weight .and Ratio Data '5
Summary of Mean Values ;
Final Sacrifice g
Organ: Gonads . f.
Organ Weight Organ/Bady VWeight Ratio Or_.;anl‘Bra'in Welight Ratio E
Dictary Level ©(g) (g/100 g) (e/g)
{ppm) Males : Females Males _Femalea Naleas , Femalcs
Control 2.52 0.123 0.397 0.0222 - 1,15 0.0628
1 3.19 0. 204 0.482 0.0390 ) ‘1.43 0.1010
10 | 3.28 0.135 0. 445 0.0283 1.58¢ 0.0707
.IOO 3. 44 0.128 0.547 0.0316 1.60¢ 0.0666 |

¢ Statistically significant difforence at the 95 percent confidence level.
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TABLE XLI
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Welight 'and Ratio Data
Summary of Mean Valucse

Final Sacrifice

Organ: lleart

,\
S
Organ Weight Organ/Buwdly Welght Ratio Organ/Brain Weight Ratio b
Djetary Level (e) (g/100 g) /e
{pom) Malcs Feamales Males Females Malcs , Females
Zonitrol 1. 87 1.54 0.294 0. 288 0. 860 0.795
I 1.98 1.55 0.303 0.302 0. 889 0. 805
10 2,08 1.37 0.279 0.282 0.998¢ - 0,727
100 1.94 1.50 0.304 0.3B6e 0.909 0. 803
© Statistically significant difference at the 95 percent confidence lovel,
-*'-CLSIalhtlcally significant difference at the 99 perceont confidence level,
I ) .
)
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TABLE XLII
TEST MATERIAL: Aroclor 1254 .
Two-Year Chronlc Oral Toxicity Study - Alblno R;t.
Organ Welght‘and Ratio Data
Summary of Mean Values
. Final Sacrifice
. Organ: Drain
Organ Weight - .Organ/Body Weight Ratio Final Body Weight of
Dietary Level ' “.o(g) . {g/100 g) Sacrificed Animals (grama)
{pp) Males | Females Males Female Males Females '
Control . 2,18 1.95 0.342 0.362 642 551
1 . 2,22 1.94 0. 347 0.376 656 540
10 2.08 . ' 1.88 © o o.2m 0.388 62 500
100 2,13 1.88 0,340 0. 486%» 656 41]10e

z1r ()0 ()

¢3 Statistically significant difference at the 99 percent confidence level.
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¢. Histopatholecic Tindines

Histopathologic examination of tissues and organs
taken from all animals sacrificed after 24 r:;ontha on test was ccnduc:ed.

Tables XLIIT through XLVI list all histopathologic chang
noted, Table XLVII contains the re;ulzs of the histopathologic examinatior
of the urinary bladders.

Significant liver injury was found in animals fed 100 ppm
Aroclor 1254 (T-UI). The compound associated lesions consisted of
vacuolar change, focal hypertrophy and focal hyperplasia. In additien,
there were lesions of inflammation, necrosis, fbrosis and minor de-
generation, were more severe and frequent ia the T-IIf group..

The vacuolar change was not seen in the ccntr::l animals
but was observed occasicnally in livers from T-I (1l ppm) and T-II (10 ppm)
anirmals, It was frequen: in the T-IIIl animals., This lesion is morphologici
indicative of fatty degensration. Formalin-{rozen sections of livers from
representative animals which displayed vacuoclar changes were stained with
Qil Red 0 to reveal the presence of fat. The vacuolar lesion in the cytoplas

of these cells was positively idenified as fat.
ta

The hypertrophic changes found in the liver was focal and

often limited to the central lobular area where groups of cells were swollen
t

to two or three times their normal size with clear pink homogeneous cyto-

plamin., The hyperplasia was assoviated with the same cells anad apgcaren

ACM 00361C :
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to be an extension of the hypertrophic lesion. The hyperplastic cells

were also usually hypertrophic, The most severe examples of hy’;;rplasia
app‘ezred 23 nodular growths with limited compression of the surrounding
nornial he'pa.:ic tissue.

ﬁe minor lesions of degeneration, hepatitis, ductule
cell proliferaticn, necrosis and focal .Iymphoid infiltration seen in the

conirol animals and the T-Tand T-II group; are lesions of spontaneous
disease and are not related to the Aroclor 1254. This level of liver disease
is not unusual in rats of this age.

Hyperplasia of the transitional epithelium was present
in the urinary bladder of animals {rom the co_n:rcl group and ea_ch of the
test groups. This lesion was \';suauy a.s:ociated with cystitis, .The meost
severe changes were associated with the presence of mineralizec; calculi
in the bladder lumen, .

All of the other lcsions in other tissues fou=d in these

animals are related to spontanecus disease and they are not unusual for

old rats,

Pe! 0/'{} ‘.l'{"}/-—! "‘!‘(—;.- 4'/
Donovan E. Gordon, 5. V.M., Ph. L.
Diplomate, American Collcge of
Veterinary Pathologists
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TABLE XL
‘v WPEST MATERIAL: Aroclor 1254 "
] . .
' ' i
Two-Year Chronic Oral Toxicity Study - Albino Ratse
Histopatholopic Changes
Final Sacrifice
3
Group: Control
Number of : : : Average
Animals Organ Examinad Findinga Incidence : Grade
11 Males Heart ' Chronic focal myocarditis k] 1.0
Trachea Tracheitis K 1.0
Lung Chronic respiratory disease 9 1.0
Liver Focal degeneration ' ! i1.0
- Puctile hyperplasia 2 1.0
Stomach . Chronic gastritis i 1.0
Splccnl - Hemosiderosis o ; ) 1.0
- Kidney Clhironic nephritiy g8 ' 1.0
Teslcs, Teslicular degeneration : . 2 1.0
N . Periarteritis ' 2 1.0
. Prostate ‘Inflagynation . . 1 1.0
Adrenal Gland Telangicctasis o | 1.0
| Nodular hyperplasia ! ! ] 1.0
" Focal fatly change K i 1.0
= Brain |, ‘Focal enccphalitis -.. - 1 t.o
'l Eye . Inflammation ° ) 2 1.0
O ox | .
&0 r :
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TABLE ' XLII11 continued

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxiclty Study - Albino Rats
Histopathologic Changesn
Final Sacrifice

Group: Control

Number of . . Averaga
Animals Organ Examined Findings Incidence Grada
14 Females Heart Chronic focal myocarditis [ 2.0
Trachea Tracheitls ‘ 3 i.0
Lung . Chronic respiratory discase 13 1.0
Liver Focal lymphoid infiltration 3 1.0
Ductile hyperplasia 2 1.0
* Focal hepatitis ] .0
Non-lipid vacwolar change 2 0.5
Stomach Chronic gastritia ; ‘1.0
Acanthosis - squamous epithelium 5 1.0
Colon Parasites 1 1.0
Spleen Hemosideroois 41 1.0
Uterus ) : Meclritia . k) 2.0
Kidney Chronic nephritis 6 1.0
Focal lymphoid infiliration ! 1.0
Ovary Cyst . 1 1.0

sty J00
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TABLE . XLII continued
TEST MATERJAL: Aroclor 1254 ,
Two-Year Chronic Oral Toxicity Study - Albino R.ltl .
Histopathologic Changes
Final Sacrifice

Group: Control+ -

Number of

» Average
Animals Organ Examined Findinps Incidence Grade
14 Females Adrenal Gland Telangiectasins 9 1.0
) Nodular hyperplasia 4 1.0
PPheochromocytoma | 1.0
Salivary Gland Chronic fibrosis and atrophy 1 1.0

All other tissues and organs were normal histologically,

Grading System

0.5 ='minimal 2.0 = mild 4.0 = aevere
1.0 = stight ) 3.0 = modcrale 5.0 = extreme
ADM 003614 : )
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‘Two-Year Chronic Oral Toxicity Study - Albino Rats

TEST MATERIAL:

| CTABLE X1V, '

Histopathologic Changes

Final Sacrifice

Group: | ppm

Aroclor 1254

Number of Average
Anitr-ls Organ Examined Findinge Incidence Grade
11 Malv.a tHeart Chronlc facal myocarditis 5 1.0
Trachca Tracheitia 6 1.0
Lung Chronic respiratory disease 9 1.0
Congestion ! t.o
Liver Duclile hyperplasia B | 0.5
Vacuolar change (fatty) 1 1.0
Necrosis ) t 3.0
Pancreas Chronic focal pancreatitis 2 1.0
Periarteritia | . 2.0
Stomach Chrouic gaatritis 2z 1.0
Acanthosis 2 1.0
Ulcer 1 1.0
Spleen llemosideroais 5 2.0
Kidney Chronic nephritla 8 2.0
Testes, Tesaticular degeneration 2 1.0
> .
0
b
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TABLE XLIV conlinued
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopalhologic Changen

Final Sacrifice

Group: |1 ppm -

Number of

Avcrage
Animals Orpan Examined Findings Incidence Grade
11 Males Tesien {continued) Perlarteritie 2 1.0
Foacal calcification 2 2.0
Prostale Inflanmination 6 2.0
Scininal Vaslcla Inflammaltion 2 2.0
Piwitary Congestion ) 1.0
Adrenal Gland . Nodular hyperplasia 1 1.0
PParathyroid Gland llyperplasia 1 1.0
22 Females Heart Chronic focal myocarditis 12 1.0
Trachea Tracheltls . 16 1.0
lung Chronic respiratory disease 1?7 2.0
Liver Focal lymphoid infiltration 3 1.0
40‘[
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TABLE XLIV continued
TEST MATERIAL: Aroclor 1254 -
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group: | ppm °

Numbes of

. ' Average
Anin: i - Organ Examined Findings - Incidence Grade
22 Fer... ! » Liver (continued) Ductile hyperplaaia 2 t.o
Vacuolar change {lally) K} 2.0
Congestion ‘ 1 1.0
Necroais 1 1.0
Stomach Focal inflammation and acanthosis 4" 2.0
Colon . Paragites’ 2 1.0°
Spleen llemaosiderosis 8 2.0
Lymph Node - Abecesses | - 1.0
Kidney Chronic nophritis 8 1.0
> . Focal calcification 3 1.0
x Uterusn Meiritis 6 1.0
Piluitary Hyperplasia . 4 i1.0
e Adrenal Gland Telangieclasis 17 1.0
- o Nodular hyperplasia ! 1.0
< g Congestion . " 1 t.o
- Focal fatty change 3 1.0
ok N .
S .11 other tissucs and organs were normal histologically,

Grading System
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' Twa-Year Chronic Oral Toxicily Study - Albino Rats

TABLE XLV

TEST MATERIAL: Aroclor 1254

iistopathologic Changes
Final Sacrifice

Group: 10 ppm

Number of Avcrage
Animals Organ Examined FindInpgs Incldence Grade
12 Males Heart: Chronic local myocarditis 7 1.0
’ Trachea Trachelliv 9 2.0
Lung Chronic respiratory discase )l 1.0
. ) Pncumonia : t t.o
Liver Vacuolar change {fatty) k | 1.0
" Ductlile hyperplasia ] (.o
b lHypertrophy i ,0.5
IFocal degencration i 0.5
Pancreas Clironic (ocal pancrealtitia. | 3.0
Stomach Chronic gastritia and acanthosle | 1.0
_ Splcen flemoslideroasis 2 1.0
* Kidoey Cliroanic nephritls 7 t.o
v Tenles Testicular degencration | 2.0

WOV
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. TABLE XLV continued
. TEST MATERIAL: Aroclor ]254
' Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group: 10 ppm *

Number ol

. Average
Animals Orpan Examined Findinps Incidence Grade
12 Males Testes (continued) - Perlarteritis 1 3.0
Prostale Inflanvmation 2 2.0
Seminal Veaicle In{lammation 2 1.0
Adrenal Gland, Telangieclagis 2 t.0
Facal fatty change | 1.0
Thyroid Gland ° ° Focal hyperplasia | t.0
12 Females. " Heart Chronic focal myocarditis 3 1.0
Tracheoa Tracheitis ' 7 1.0
Lung Chronic respiratory discase 12 1.0
Liver Focal lymphoid infiltration 4 1.0
Vacuolar change ((_ully) } 1.0
Nodular hyperplasia 1 3.0
\ ' P
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) TABLE: XLV continued
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histapathologic Changes
Final Sacrifice
Group: 10 ppm -
Nuinber of - Average
Aninals Organ Examined Findings ' Incidence Grade
12 Females Liver (continued) _Ductile hyperplasia 2 1.0
Telangiectasia | .0
licpatoma ) 1.0
Colon Parasiles | 1.0
Spleen llemosliderosis 2 1.0
Lymph Node . Congcslion ! 1.0
Kidney Chronic ncphritia 3 2.0
Focal calcification 2 1.0
Uterus . Metrilis i 1.0
> Pituilary Adcnoma ) 1.0
o Hyperplaaia ! 1.0
' Adrenal Gland Tclangiectasis 9 I.0
o Parathyroid Gland Hyperplasia t l.0
[ 9]
w Thymus Abscens 1 i.0
He
o - -
(-
(g

ECY

Grading System

All other lissucs and organs were normal histologically,



TADLE XLVI
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
llistopathologic Changes

Final Sacrlfice

Group: 100 ppm-

- Numbher of Average
Animals Orpan Examined Findings Incidence Grade
11 MNales Heart Chronic focal myocarditls 3 2.0
’ Trachea Trachelilis 4 1.0

Lung Chronic respiratory disecase 10 1.0
Edema 3 2.0

"Liver Focal degeneration 2 1.0
"~ Vacuolar change (falty) 3 1:0

Ductile hyperplasia 3 l.0

Hypertrophy l 2.0

Foacal lymphoid infiltration | 1.0

*orial {ibroais t 2.0

- Small Intestine Focal inflammation l 1.0
Spleen ' flemodiderosis 2 1.0
Lymph Node Congeslion | 1.0

- WOV
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TADLE XLVI continued
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Alhlno.llau
Ilistopathologic Changes

Final Sacriflice

Group: 100 ppm

Number of : Average
Animals Organ Examined Findings Incidence Grade
J1 Males Kidney * Chronlc nephriltis 8 1.0

Testeas Perlarteritis } 1.0
Proslate Inflammation 5 . 2.0
Adrenal Gland, Telangieclagia © 2 t.o

Coungestion 1 1.0

Thyrold Gland ’ llyperplasia 1 1.0

15 Females Heart Chronic focal myocarditls 5 l.0
Trachea Trachellis ) 6 1.0

Lung Chronlc respiratory disease 13 2.0

' Edema l 2.0

Liver Focal hypertrophy l 1.0

llypertrophy 5 3.0

) l.o

Focal hyperplasia-

sev 000
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TABLE Xl.;Vl continued
TEST MATERIAL: Aroclor 1254
Two-Year Chronlc Oral Toxicily Study - Albino ;‘lll
Histopathologic Changes

Final Sacrifice

Group: 100 ppny

Number of C Average
Animals Orpan Examined : Findinga Incidence Grade
15 Females Liver {cantinued) Ductile hyperplasia 2 1.0
Vacuolar chanpge (fatly) -10 1.0
Nodular hyperplasia i 1.0
lepatoma | 1.0
Stomach Chronic gastritia 2 1.0
Acanthosis 4 1.0
Inflamumaltion ] 1.0
Spleen . Hemoasiderosis .5 1.0
Kidney Chronic nephritis 5 1.0
> Focal calcification 1 1.0
o Utcrus Meltritis 3 1.0
Piluitary liyperplasia 4 1.0
= Pitwit Nodular hyperplasia } 1.0
w - Adrenal Gland Telangiectlaals 3 1.0
~ ' Nodular byperplasia | 1.0
“ Cungestion 1 1.0

All other tissucs and organs were normal hhlologically..
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TABLE XLVIl

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicily Study - Albino Ratse

Histopathologic Changes of the Urinary Bladder

Final Sacrifice

!

-f’
Number Average
Group Sex’ Examined Findings > Incldence Grade
[ o M 11 Prateinaceousn plug (34} 1 -
F 14 Focal epithelial hyperplasia (62) 1 i
T-1 M 10 Proteinaceous plug (326) 1 -
(! ppm} F 19 Diffuse epithelial hyperplasla assoclated ) 3
with diffuse cyutitia (377)
T-1 M 13 Diffuse epithelial hyperplasia and papilloma 1 4
{10 ppm) associaled with focal cystitis (417)
Diffuge epithelial hyperplasia associated . | 2
. with diffuse cyslitia {(419)
F 13 None - -
T-11 M 10 Facal epithellal ilynerplaala associated with | 2
(100 ppm) ' focal cyatltis (497) '
Focal epithelial hypcrplasia {5) | 1.
F 17 None :

¢ Individual animal numbers are shown in parenthesis,

1.0 : ‘minimal or trace
> e .t

Grading System
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G. Detailed Descrintion of Tumor Findincs

. Tumor data for individual animals including location, weight
and pathologic classification are presented in Table XLVIII through LL
None of these tumors could be related to the ingestion of Aroclor

1254 and are considered normal [or a random population of rats this ag e:

ADM 0Anac3s
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. TABLE XLVIII

TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study ~ Albino Rats
Deacriplion ol Tumeor Findings

Group: Control

Animal Months
Number Weight Size on
and Sex Location (grams) : {cm) Classification Test
I X | Ahdomen - - Mammary fibroadenoma 24
2-M Pancreas 11.76 . - Adenocarcinoma 24
46-F Abdomen 64.98 Bxlx2 Mammary fibroadenoma 24
35.09 §x2x2 Mammary fibroadenoma
17-F l.ymph node - - Retliculum cell sarcoma 24
+8-F Abdomen - 2x2xl Mammary fibroadenoma 24
50-F Abdomen - 2x2x1 Mammary fibroadenoma 1
52-F Abdomen - - Mamﬁury fibroadenoma 24
»
_ o
C59-.F X Abdomen - - . : Mammary fibroadenoma 24
o o Sdrenal gland - : - Phcochromocytoma
C: [e]
W
5 F o Abdomen 88.92 13x1lx4 Fibroadenoma 24
0 o . :
. 1
-F Abdomen 230.00 13.x 11 x4 Mammaryv ad¢noma 2.

s - aemssyrytf
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TABLE XLIX continued
TEST MATERIAL: Aroclor 1254
Two-Year Chranic Oral Toxicity Study - Albina Rats
Description of Tumor Findings

Group: | ppm

. e et
L e kel

S22 .

t

Animal Months
lumber Welght Size on
<ol Sox . t ocation {grams) {cm) Classiflcation Teaat
11-F X Ahdomen - - }r Mammary adenocarcinoma 24
12-F «# 2hdomrr en - - ¢t Mammary fibroadenoma 24
13-F ru ~bilomen - - I Lipoma 24
F o 3 paser .1.1..‘/1-4!'—
?*"W“IOJTA:U\-' Wcl — olo

Y, 3
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TABLE XLIX
TEST MATERIAL: Aroclor 1254
Two-Year Chronie Oral Toxlcity Study - Albino Rats

Deacription of Tumor Findings

Group: | ppm

Animal Monthas
Number Weight Slze _ on
and Sex l.ocation (gramas) {cm) Classification Test
1-M Parathyrold gland - - } Adenoma '~ 24
2-M Pitultary - - " Chromophobe adenoma 23
3.-F Abdomen - - I Mammary fibroadenoma v~ © 24
4-F Abdomen - - + Mammary {ibroadenoma |~ 24
5-F Abdomen 8.97 2x2x2 { Mammary adenoma:~" 24
Parathyroid gland - - - V Adenoma '
6-F Abdomen 8. 86 Ix2x2 " 1+ Mammary-fibroadenoma v 24
1-F Abdamen 65,0 ' I" Mammary fibroadenoma L~ 24
Dorsal cervical 209 13x8x2 ¥Flbroadenoma ; '
region
< S , : p
< 8-F x Pituitary - - 1 Chromophobe adenoma +~ 24
A Abdomen T e e “, v Mammary fibroadenoma -
o [ _ _
o 9-F s . Abdomen - - » Mammary flbroadcnomat 24
e e N '

.
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TABLE L
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxlcity Study - Albino Rats

Deacription of Tumor Findings

Group: 10 ppm . .
Animal | Months
sunther v Welght Size on
.nd Sex Locatlon {grams) (cm}) Classification Teot
I-M Pancreas - - Y "Adenoma -~ 24
2-M Parathyroid gland - - “Adenoma |- 24
3-F Abhdomen - - ~ ¥Mammary fibroadenoma V. 24
4-F Thyroid - . - "3 Adenoma - 24
Abdomen - - " Mammary fibroadenoma
" 5.F Abdomien - - ; Mammary fibroadenoma v~ 24
6-F Ahdomen 86 Tx8x3 ¢t Fibroadenoma +~ 24
’ Albdoman 29 5x5x2 v Fibroadenoma + -
7-F Pitultary - - t Chromophobe adenoma & 24
8-F » Abdomen 28 6x5x3 .«  pFibroadenoma L~ 24
x
9-F Pituitary - - {’Chromophobe adenoma +—-~ 22
o
Q .
o-F ¥ Adrenal gland 7.8 - v/ Telanglonma ¢~ 24
N
0

o
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TABLE L1
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxlcity Study - Albino Rats

Deacrlption of Tumor Findings

Group; 100 ppm

Animal : Months

Number Welght Size on

and Sex Location {(grams} {cm) Classification Test
1-F Abdomen 48,12 5x4x3 1 Flbroma ¢~ 24
2-F Abdomen - - t"Mammary fibroadenoma +~ 24
i.F Abdomen - 18x4x3 v Mammary fibroadenoma i 24
4-M Pancreas - C - yAdenoma 24
$-M Abdomen. - 1x2x1 J- Fibroadenoma— 24 |
6-F Abdomen - - i Mammary fibroadenoma t- 24
7-M Lymph node - - .- Reticulum cell sarcoma 2 ° 13
a-F¥ Pancre;l 13.0 Ix3Ix] VAdcnocarclnoma - 24
9-F Lymph node - - . p/Lymphosarcoma .~ 24
10-F Abdomen 52,0 Bx5x2 v Fibroadenoma

EFEOD wOv

24

IR



-4

TABLE LI contlnued

TEST MATERIAL: Araclor 1254

Two-Year Chronlic Oral Toxlclty Study - Albino Ratas

De-i:rlptlon of Tumar Findings

Group: 100 ppin

..... e g

Animal Months
Number Welght Size . on
and Sex Locatlion (grams) {cm) Classification Tent
11-F Abduomen 141.9 8x8x2 ¥ Mamma ry fibroadcnomavL- 24
12-F Abdomen 42 ., bx4x2 ¢ Mammary fibroadcnoma 1— 24
13-F Abdomen - - & Fibroadenoma 1 24
14-F Abdomen 209.0 10x9x3 !/ Mammary flbroadenoma 1~ 24
15-F Abdomen 14, 63 - ! Fibroadenoma ,..- 24
- o . *
o 0. [}
x <
8 " : - - e -~ s.-—.—.j.:..‘:-.. - e
W ' i " ‘ ,
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REPORT TO
MONSANTO COMPANY.
TWO-YEAR CHRONIC ORAL TOXIGITY WITH -
AROCLOR 1242
IN ALBINO RATS
NOVEMBER 12, 1971

IBT NO. B7298

I. Introduction ’ .

At the request of Monsanto Company, a two-year chronic oral
toxicity study was conducted using albino rats to determine the potential
toxicity of Aroclor 1242, Lot No. AK-ZS'S. The following report presents

the results of this investigation,

, cC3ed
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. Summary

A two-year chronic toxicity study was conducted using albino ra:s
fed diets containing 1 (T-I), 10 (T-U) or 100 (T-II) ppm Aroclor 1242.

Food consumption and body weight gain-s were not altez:ed at any
level of Aroclor 1242 fed, The nun';ber of animals dyizg and the time at
which the deaths occurred did not vary among the test and consrol grours.

- Hemnatological and clinical blood chemistry studies conducted after
3, 6, 9, 12, 18 or 24 months did not reveal any .a.ﬂ.'ect‘s related to
Aroclror 1242. Urine analyses failed to reveal any differences between
test and contrel animals. .

At sacrifice after 3, 6 or 12 months on test, organ weights, organ
to body weight and orgaz to braiz weigl;u: ratios disclosed sever.al
randomly occurring intergroup differences. The lack of any ccn;istem
dose related response and the absence of any deleterious histopathologic
change confirm that these differences were not related to the ingestion
of Aroclor 1242,

At the final sacrifice after 24 months on test, the liver weights and '
liver to bc;iy weight or brain weight ratios were significantly elevated in
fer:;a.lu from the 'f-U.I group. Histologic examination of the livers
from the. T-1II group revealed several animals with vacuolar change.
This lesion is morphologically indicative of -fltty degeneration. Specific
fat stains confirmed the presence of fat in these vacucles. Focal

hypertrophy and fo.cal hyperplasia were also found in the livers {rom

animals fed Aroclor 1242,

ACM 003833
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{-Iyperpla.sia of the urinary bladder was found in animals £r_crn the
control group and {rom each of the test groups. This hyperplui; was
usually associated with cystitis. |

The incidences and types of all tumors we:;e about the same in all
groups, including the con:ro‘l grcup-, and are considered normal for
rats of this age. |

Respectfully submitted,

INDUSTRIAL BIO-TEST LLABORATORIES, INC.

Report prepared by: %\\ﬁ% %‘N"\u"\

Philip S\ Smith, B.S. .
Assistant Toxicologist
Rat Toxicity '

Report approved by:

Jhes B, Plznk

Senfor Group Leader
Rat Toxicity

B Akt

Paul L, Wright, Ph.D.
Section Head, Toxicology

Manager, Toxicology .

November 12, 1971
1m:bb:hp kil

ADM 003635

00( 437 |



Juiduuad B1 7« TEST Lidoclovas, Ine 4

. Procedure

A. Experimental Animals

The animals employed in the test were Charles River strain=
albino rats. Four hundred rats (200 male and 200 fema.le) wers selected
for the experiment, ear-punched with the animal number assigned and
housed individually in standard wire.bottomed steel ra.i cages. Each
cage bore a color-coded card idemifyi.n'g the ra.;'. with respect to project
number, dietary level assignment, individual am:.mal number and sex,

‘B. Organization of Groups

A structural outline of the experiment is given in Table I. -

TABLE ]
TEST MATERIAL: -Aro'clor 1242
Two-Year Chronic Oral Toxici:ty Study - Albino Rats
Ontline of Experimen:

Number of Animals Dietary Level

Grouo Male Femnale {oom)
Control 50 50 None Administered
T-1 50 50 1
T . 50 50 ' 10
Tm " 50 50 . 100

* Charles River Breeding Laboratories, North Wilmington, Mass,

f
ADM 00393‘
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C. Diets, Feeding and Food Consumstion

All diets were prepared in the central diet room of this
laboratory. The basic ration from which all diets were cons;:uc:ed
was a standard, pulverized stock rat ration®. The diet for any given
test gro'up was prepared by blending the calculated amount of Aroclor
1242 with a pre-weighed portion of the stock ratic;n in a Hobar: mixer.
Fresh diets were prepared each week and every rat was offered
an amount of food sufficient for ad libitum feeding,
Food consumption was recorded for five rats of each sex in every
group weekly for the {irst three months and monthly for the next nine - )

months. Thereafter, periodic spot checks were made,

D. Body Weights and Weight Gains

Initially, the body weight of each rat in every group was deter-
mined .a.nd recorded. Thereafter, individual weighings were made weekly
for the first 13 weeks and monthly thereafter until the conclusion of the
i.nves;igation.

E. Mortality and Reactions

Checks for mortality and abnormal behavioral reactions were

made daily throughout the investigation.

F. Hemato.l_ogic Studies and Urine Analyses

Blood studies, including determinations of hemoglobin concentra-

tion, hematocrit value, erythrocyte count and both total and differential

* Purina Rat Chow, Ralston Purina Company, St. Louis, Missouri.

ACe CO363@
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leukocyte counts, were conducted upon fiv: males and {ive females from
both the control and 100 ppm groups.

Urine analyses for the 'presence of glucose, ‘,albumin. miczo-
scopic elements, and determinations of pH and specific gravity were con-
ducted upon urine samples at the same time intervals and {rom the same
animals as those employed {or the blood studies.

These studies were cond\.:cted after 3.' 6, 9, 12, 18, and 24 mon:k.

of feeding.

G. Clinical Blood Chemistry Studies

Determinations of blood urea nitrogen concentration (BUN]),
serum alkaline phosphatase activity (SAP), fa’ste'd bloed glucos.e concen-
tration and serum glutamic-pyruvic transaminase activity {SG;I'] were
conducted after 3, 6, 9, 12, 18, and 24 months of feeding upon t.;:e same

rats as were the routine blood studies,

H. Pathologic Studies

When an animal succumbed during the test period, a gross autopsy
was performed. In those cases when postmortern autolysis was not ad- .
wanced, representative tissues were taken and preserved in ten percent
formalin solution for pos_sible future histopathologic study.

After 3, 6, and 12 months of testing, five animals of each sex
from each group were sacrificed and subjected to complete gross pathologic

examinations,

ACM GOBesf
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Absolute organ weights were recc;gded and organ to body weight
and organ to brain weight ratios computed. The following organs were:
included: liver, kidneys, lpleen,' gonads, heart and brain. These da:a
were then subjected to statistical analysis. An Analysis of Variance was
coadu;':ed first and significan_: effects disclosed by that treatment were
further studied by "'t''-tests,

" Complete microscopic examinations were conducted upon the
tissues and organs from .111 control and 100 ppm group rats sacrificed
after 3, 6, -or 12 months ol testing. The following tissues and organs were
included in the examinations: heart, trachea, lungs, liver, pancreas, i
es'opha.gus. stomach, small intestine (duodeaum, jejunm and ileum),
caecum, colon, spleen, lymph nodes, kidneys, urinary bladder, gonads,
prostate gland, seminal vesicles, uterus, pituitary gland, adrenal glands,
salivary glands, thyroid gland, parathyroid glands, skeletal muscle,
sternum, bone, peripheral nerve, spinal cord and brain (cerebrum,
cerebellum and pons),

The aforementioned tissues were prepared and stained with
Hematoxylin-Eosin stain,

After two years of feeding, all surviving animals were sacrificed
and subjected to compleie gross patholegic examination,

The absolute weights of the liver, kidneys, spleen, gonads,

- heart and brain were recorded immediately after sacrifice.

1
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Microscopic examinations were conducted upon tissues and
organs {rom selected animals dying during the experiment and vpon all
animals from the final sacrifice.

Tissues and organs examined were the same as those previous!y

mentioned.

1. Tumer Incidence and Classification

A tabulation of the incidence of tumor formation in each group
was made at the conclusion of the investigation. In addition, tumor data
for individual animals including location, weight, size and pathologic

classification were recorded.

A
Cx 0C3635
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IV. Results

A. Bodv Weights and Weight Gains

The male and female body weight data are assembled in Table II.
The data in this table also include the 3, 12 and 24 mo:;th total weAig‘.-r
gains. There were no significant effects attributable to the ingestion of

the compound.

ADM  0On3ssg
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TABLE 11
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Body Weight and Total Weight Gain Data

Summary of Mean Valucs

Dody Weight 90-Day
dietary Level of (grams) Tolal Weight
Aroclor 1242 : ) Weck: i Gain
(ppm) Sex 0 1 2 3 4 5 6 7 8 S 10 I 12 13 (gramasa/rat)
Zontrol M 133 203 245 313 362 373 391 409 424 440 440 449 467 474 341
. F 136 178 190 219 244 254 259 265 270 276 281 278 290 288 152
| M 133 205 254 329 367 377 397 417 432 451 462 481 493 508 375
F 136 173 197 226 240 253 268 292 278 280 284 284 288 292 156
10 M 133 202 251 332 362 372 1392 «iM 428 454 475 481 500 509 376
F 136 176 196 226 244 254 2068 288 216 280 28) 284 280 285 149
100 M 133 203 248 320 365 376 398 416 427 439 453 467 478 487 354
F 136 373 194 225 251 264 272 290 274 275 2719 285 283 286 150
-
o, .
™ v
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TABLE 1l continued
TEST MATERIJAL: Aroclor 1242
Two-Year Chronic Oral Toxlcity; Study - Albino Rats
) Body Weight and Total Weight Gain Data
Summary of Mean Values
Body Weight. 12-Month
dietary Level] of {grams) Total Weight
Aroclor 1242 ' Month: Gain
{ppm) Sex 4 5 6 7 8 9 10 11 12 (grama/rat)
:ontrol M 498 533 565 593 622 642 667 688 701 568
F . 297 3lo . 322 333 345 359 314 383 390 254
) M 525 555 580 614 640 665 690 707 743 610
. F 3o2 321 326 313 342 355 367 gl k1.7 ] 252
10 M 525 553 579 600 627 641 674 693 706 573
F 299 312 328 333 346 354 365 375 384 248
100 M 504 $33 551 580 . 6o8 633 662 686 m 578
F 290 307 321 333 347 360 374 jds 379 243
> .
o ¢
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TABLE II continued
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TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Dody Weight and Total Weight Gain Data

Summary of Mecan Values

dey Weight 24 -Month
dietary Level of . (gramas) Total Weight'
Aroclor 1242 ] Monlh: : Gain ‘
(ppm) Sex 13 14 15 16 17 18 19 20 21 22 23 24 (grams/rat)
sontral M 728 746 759 768 769 167 760 758 139 726 -687 642 509
F 426 444 466 481 500 515 533 547 551 S50 564 551 415
1 M 767 785 805 800 B04 810 800 804 802 B00 80B 759 626
' F 428 443 479 468 500 514 523 531 535 S38 535 532 394
10 M 740 750 763 780 784 780 785 783 780 774 7196 734 601
F 393 406 422 441 462 480 S00 519 529 533 537 5§47 411
100 M 724 728 723 735 728 136 733 730 725 715 743 -652 519
F 428 447 463 467 472 484 481 484 485 490 487 485 . 1349

ovy 100
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B. Food Consumption
The data obtained {rom the food consumpticn measurements
condu.cted during the 'fir:t 12 months of feeding are summarized {n Table III.
| These data revealed no significant difference between test _
‘and eontrol rats. The periodic checks conducted during the remainder
of the investigation alsc revealed no out.':tanding differences between test

and contreol animals.
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TABLE Il :.
. w
TEST MATERIAL: Aroclor 1242 6
Two-Year Chronic Oral Toxicity Study - Albino Rats e
- “‘
wy
Food Consumption Dala -
. . N
Summary of Mean Values
Food Consumplion
letary Level of ‘ ' (grams/rat/seven days) Average Food
Aroclor 1242 : Week: -Consumption \a
(ppm) Sex | 2 3 4 5 6 7 8 9 10 11 12 13 (grams/rat/seven dayaf
Control M 94 160 175 163 137 137 225 197 204 188 191 194 196 174
F 73 140 144 107 104 133 208 154 165 151 146 150 151. . 140
1 M 129 154 165 201 120 191 206 210 232 185 188 189 190 167
F 91 109 120 t64 1)0 166 124 137 172 140 145 148 145 136
10 M 113 132 142 201 120 193 183 184 184 192 196 191 19} 171
F 96 114 147 131 110 149 102 124 166 144 143 138 144 131
100 M 117 149 185 230 161 172 199 172 227 192 186 190 190 l 182
‘ F 89 118 129 189 98 114 142 135 180 145 142 139 140 135
O,_ '
OB
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TABDBLE III continuéd

TEST MATERIAL: Aroclor 1242

Two-Year Chronlc Oral Toxicity Study - Alhino Rats

Food Consumplion Dala

Summary of Mcan Values

etary Level of

Food Consumption
(grama/rat/seven days)

Average Food

Aroclor 1242 ) Month: Consumption .
{ppm) Sex 4 5 6 7 8 9 10 11 12 (grams/rat/seven days)
Control M 196 189 168 147 163 184 179 170 187 176

F 148 154 136 121 138 152 160 141 127 142
2R M 180 181 170 189 190 189 196 192 208 188
F 152 159 _ 141 154 150 148 143 145 159 150
10 M. 184 164 168 197 193 188 191 186 .177 183
F 139 147 136 ISl 144 145 138 142 130 141
100 M 179 192 189 200 196 186 184 187 167 187 ~—
F 163 141 160 148 145 144 147 146 145 149
> ' :
o
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C. Mortality and Reactions
A frequency distribution of natural deaths occurring during the
investigation appears in Table IV,

No untoward behavioral reactions were noted ameong any of the

animals employed in the investigation.
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()_U.( 450 |



100

s

A0V

LA A Re

TABLE 1V
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rata
Mortality Data
Frequency Distribution of Deaths
Frequency Distribution of Deaths
Dictary Level ) Months: Total Dead
{ppm) Sex 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22.24 Number Tested?
Control M 0 o 0 2 1 7 6 9 25/35
F 0 0 0 1 3 5 7 "3 19/135
1 M 2 0 | | 3 3 1 8 25/35
F 1 0 0 1 ] 2 4 5 16/35
10 M 0 0 0 2 | 7 5 8 $23/35
F 0 1 1 2 ] 2 5 5 16735
100 M 0 0 0 3 3 6 7 10 29/35
F 0 ! 0 | 2 4 8 9 25/35

¢ Does not include th; five animals of each sex from every group sacrificed for interim pathologic studies.
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D. Hematologic and Clinical Blood C'hemisvtrv Studies

Mean male and female hematologic and clinical blood chemistry
i
data are summarized {n Tables V through IX,
Values for all parameters investigated were within the normal

range for the albino rat. No significant differences between test and control

values were observed,



TABLE V
TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats
Hematologic Data

Summary of Mean Values

Total Leukocyte Count Erythnocyte Count

wy nepeerer 1S31-018 T

Dietary (thousands/mm3) ‘ : (millionalmm3)
Level Month; . Month:
(ppm} Sex 3 6 9 12 18 24 3 6 - 9 12
M 140 154 10,1 1Lt 9.9 112 8.1 8.2 87 88 7.6 6.5
Control
F 9.1 9.4 6.7 1.6 8.8 7.6 7.5 7.7 7.3 7.8 7.7 6.8
M 15.6 10.4 9.7 *12.5 9.4 9.3 7.7 8.0 8.0 7.6 7.9 7.0
100
F 15.6 9.0 . 1.7 7.8 6.2 6.4 7.4 7.6 7.6 ' 7.1 T.1 7.2
> .
=
o
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TEST MATERIAL: Aroclor 1242

TABLE VI

Two-Year Chronic Oral Toxicity Study - Albino Rats

flematologic Dala

Summary of Mean Values

Dietary

Hemoglobin Concentration

llemaltlocrit Value

(g/ 100 mi) (%)
Level - Month; Month;
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 17.1 17.7 15.7 17.6 16. 1 13.6 51 49 48 50 41 35
Conlrol
F 16.9 17.4 14,1 16.7 16.4 14.6 50 47 43 46 42 ki)
M 16.8 16.9 14,2 15.4 15.6 14.6 50 48 43 44 41 37
100
F 15.8 16.1 13.6 15.7 15.5 14.8 46 48 41 41 40 37
oy
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TABLE vii
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Hematologic Data
Summary of Mean Values
Differential Leukocyte Count {Number of Cells per Hundred)
Dietary Lymphocytes Neutrophils
Level Month; Month;
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 82.0 86.6 80.4 78.8 79.0 © 65.4 16.0 11.4 18.6 20.6 20.0 32,2
Control ' ,
F 83.0 86.6 86.8 89.0 70.2 61.4 15.4 11.6 11.8 10.0 29.2 36.0
M  89.6 84.4 . 79.8 B87.0 66.0 58.4 9.6 15.2 18.8 3.2 33.0 38.8
100
F 91.4 86.0 82.8 88.4 15.6 65.2 8.4 13.6 17.2 11,2 23,0 336
» [}
o
x
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TABDLE VII conlinued

TEST MATERIAL;: Aroclor 1242

Two-Year Chronlc Oral Toxicity Study - Albino Rats
Hematologic Data

Summary of Mean Values

Differential Leukocyte Count (Number of Cells per llundred)

™ wnegowrsy 1631018 7T

Dietary Monocytes Fosinophils
Level Month: Month:
{ppm) Sex 3 6 ‘9 12 18 24 3 6 9 12 18 .24
M 0.6 0.0 0.0 . 0.4 0.2 1.2 1.4 2.0 1.0 0.2 0.8 1.6
Control '
F 0.6 0.0 0.0 0.0 0.2 1.0 1.0 1.8 1.4 | 0.2 0.6 1.6
M 0.2 0.0 0.0 0.4 0.0 0.8 0.6 0.4 1.4 1.4 1.0 2.0
100 :
0.0 0.0 . 0.0 0.2 0.0 0.2 0.2 0.4 0.0 0.2 1.4 1.0
> . )
o
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TABLE VII continued
TEST MATERIAL: Aroclor 1242
Two-Year éhronlc Oral Toxicity Study - Albino Rats
Hematologic Data

Summary of Mean Valuen

Dif(erential Leukocyte Count (Number of Cells per Hundred)

" Dietary Basophils
Level . Month-
(ppm) Sex ) 6 9 12 18 24
M 0.0 0.0 0.0 0.0 0.0 0.0
Control )
F 0.0 0.0 0.0. 0.0 0.0 0.0
M ’ 0.0 0.0 0.0 0.0 0.0 0.0
* 100 ’ . '
F 0.0 0.0 . 0.0 0.0 0.0 0.0

[N
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, | TABLE VIII
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Clinical Blaod Chemistry Data

Summary of Mean Valuea

Serum Glutamic-Pyruvic Dlood Urea Nitrogen

vy pemerrerey 1631018 17T

Transaminase Activity , Concentration
Dietary {Dade Units) {mgs %)
Level Month: Month; )
{ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 38 48 45 45 31 36 17 15 12 10 14 15
Control :
F k X | 39 38 42 32 10 14 16 15 9 13 11
M i3 35 36 57 39 2 15 15 13 14 12 20
100 .
F 39 4] 53 40 52 46 17 14 14 11 11 14
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TABLE IX g
. TEST MATERIAL: Aroclor 1242 =
Two-Year Chronic Oral Toxicitly Study - Albino Rats o
. 4
-
Clinical Blood Chemistry Data m
w
Summary of Mean Values :
Fasted Blood Glucose Serum Alkaline Phosphatase
Concentration Activity
Dielary {mgs %) {King-Armsatrong Unite) '
Level - Month; Month; ) -
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24 R
: M 128 123 89 88 138 99 28.6 24.7 21.5 20.3 16.2 22.3
Control
F 130 118 115 92 134 109 18.9 17.8 10.6 11,9 16.8 20.2
M 121 123 129 145 125 115 26.4 23.2 17.4 25.8 16.7 13,2
100 . -
F 125 118 124 . 121 135~ 116 27.6 20.3 9.6 11.7 11.6 14.2
s
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E. Urine Analvses

~

Mean male and female urine analyses data are summarized

3

in Tables X through XIL
No differences were noted between the urine from controel and

test animals at the intervals of examination.
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TABLE X
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Urine Analyses Dala
Summary of Mean Values
Dietary Glucose Albumin
Level . Month; Month:
_{ppm) Sex 3 b 9 12 18 24 3 6 9 12 18 24
M n n n n n n n n t. t +2 +3
Control -
F n n n n n n n n n n t +2
M n n n n n n n n t t + 1 +4
100
F n n n n n n n n t t t +3
Key: -
= negative

t = trace; less than 30 mg/ 100 ml urine
41 = 30 to 100 mg/ 100 m! urine

+2
+3
+4

100 to 300 mg/ 100 ml urine :
300 to 500 mg/ 100 m] urine )
more than 500 mg/100 ml urine

»
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TABLE X1
TEST MATERIAL: Aroclor 1242
'!\w;t-Year Chronic Oral Toxicity Study - Albino Rats
Urine Analyses Data

Summary of Mean Values

4 ety 1§3) 2018 PP

Dietary Microscopic Elements pH
Level Month: Month:
(ppm) Sex 3 6 9 12 18 24 3 6 9

M N N N N N +1 7 7 6.
.Control ‘
F N N N N t t 8 8 7
M N N N N N t 7 7 7
100
F N N N N N t 7 7 6
Key:
N= Normal

t = trace; less than 5 per low power ficld

+1 = 5 to 10 per low power ficld
+2 = 10 ta 15 per low pawer field
t3 = more than 15 per low power field ‘

82
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TABLE XII
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Urine Analyses Dala
Summary of Mean Values

Dietary Specific Gravity
Level Month: .
{(ppm) Sex 3 6 9 12 18 24

M 1.029 1.022 © 1,033 1.027 1.042 1.051
Control

F 1.020 1.019 1.025 1.024 1.032 1.039

M 1.021 1.028 1.032 1.024 1.043 1.030

100 .
F 1.022 1.019 1.029 1.029 1.038

1.027
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F. Pathologic Studies
1. Three.Month Sacrifice - / ’

a. Gross Pathologic Findings

Gross pathologic findings among test animals were not

significantly different from those noted in control animalas.

b. Organ Weight and Ratio Daa

The mean organ weight and zatio data collected at the
three-month sacrifice are presented in Tables XIII through XVIL, °

Statisticilly significant differences are d;signated by
asterisks following the test group value,

Organ weights, organ to boedy weight and orga:.:; to brain
weight ratios disclosed several randomly occurring intergroup differences
The lack of any consistent dose related response and the absence of any
deleterious histopathologic change confirm that these differences were

not related to the ingestion of Aroclor 1242.

ACM CG3s¢

001 464



Dictary Level

TADBLE X1l
TEST .MA'I‘ERIAL: Aroclor 1242.
' Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacrifice

Summary of Mean Values

Organ: Liver

Amd:i 24 Orga‘z; ?elght . 'OrganIBody Weight Ratio Organ/Brain Weight Ratio
(ppm) Males i Females | Ma'lea(g“ool-g:malea ; Males (8/8:=‘emales
Control 21.4 13.0 4.13 : 4.16 ‘10.3 6.82
1 22.3 12.4 1.31 3.92 10.6 6.59
) 10{ 23.3 14.4 4.41 4.0 11.9 >7.93
100 25.5 *14.0 4.80 41.39 15.1 7.65
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TABLE X1V

- TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacriiice
 Summary of Mean Values

Organ: Kidneys

Dietary Level

Amdzi 1242 . Orgar(lg\’\felght Organ/Body Wcléht Ratio Organ/Brain Weight Ratio
(ppm). Males Femalee Malcn(g“ool:'g:maleu Males (glgi-'emalcs
Caontrol 4.03 2.49 0,782 0.802 1.95 ' 1.31
1 4.06 2.46 0.784 0.772 1.93 1.30
" 10 4.14 2,15 0.786 0.827 2.11 1.52
100 4.24 2.61 0.795 0.817 2.47 1.42
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E. Urine Analyses

Mean male and female urine an\aly:es data are summarized
in Tables X through XIL
No differences were noted between the urine from contrel and

test animals at the intervals of examination.

‘DH dN3cema
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TABLE X
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Urine Analyses Data

Summary of Mcan Values

Dictary Clucose . Albumin
Level : . Month; Month:
_{ppm) Sex 3 b 9 12 18 24 3 6 9 12 18 24
M n n n n n n n n t. t +2 +3
Control - '
F n n n n n n n n n n t +2
M n n n n n n n n t t n +4
100
F n n n n n n n n t t t +3
Key: . h

n = negative
t = trace; less than 30 mg/ 100 ml urine
+1 = 30 to 100 mg/ 100 ml urine
+2 = 100 to 300 mg/100 ml urine
+3 = 300 to 500 mg/100 ml urine '
t4 = more than 500 mg/100 ml urine

,
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TABLE X1
TEST MATERIAL: Aroclor 1242
'l\vo;‘lear Chronic Oral Toxicity Study - Albino Rats
Urine Analyses Data

Summary of Mean Values

Dietary Microscopic Elements pH
Level : Month: ' Month:
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M N N N N N +1 7 7 6. 7 7 6
.Control ‘ '
F N N N N t t 8 8 7 . 8 6 6
M N N N N N t 7 7 7 8 6 6-
100
F N N N N N t 7 7 6 T 6 b
Key:
N= Normal
t = trace; leas than 5 per low power field .
#+1 =5 to 10 per low power ficld
+2 = 10 to 15 per low pawer field
= more than 15 per low power field .

+3
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TABLE XII
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Urine Analyses Data
- Summary of Mean Values

Dietary Specific Gravity
Level Month: .
(ppm) Sex 3 b 9 12 18 24

M 1.029 1.022 - 1,033 1.027 1.042 1.051
Control '

F 1.020 1.019 1.025 1.024 1.032 1.019

M 1.021 1.028 1.032 1.024 1.043 1.030

100 :
F 1,022 1.019 1.029 1.029 1.027 1.038
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F. Pathologiec Studies

1. Three-Month Sacrifice / ’

a. QCross Pathologic Findings

Gross pathologic findings among test animals were not
significantly different {rom those noted in control animals,

b. Organ Weight and Ratio Data

The mean organ weight and ratio data collected at the
three-month sacrifice are presented in Tables XIII through XVII, °
' Statisticilly significant differences arsé d;signated by
asterisks following the test group value, )
Organ weights, organ to body weight and orga:r; to brain
weight ratios disclosed several randomly occv;:ring intergroup differences
The lack of any consistent dose related response and the absence of any

deleterious histopathologic change confirm that these differences were

not related to the ingestion of Aroclor 1242.

ACM GG366
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TABLE XIlI
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral 'foxicil.y Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacrifice
Summary of Mean Values

Organ: Liver

Dictary Level
3 [ '
Atoc!gr 242 Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ratio
clor | (g) : (g/100 g) (g/g)
pPpr Males Females Males Females Males Females
Control 21.4 13.0 4.13 4.16 10.3 6.82
1 22.3 12.4 4.31 3.92 10.6 6.5%9
10 23,3 14.4 4.41 4.31 11.9 7.93
100 25,5 14.0 4.80 4.39 15.1 7.65
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Dietary Level

TABLE X1V

'_TES‘I‘ MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study .- Albino Rats
Organ Weight and Ratio Data
“Three-Month Sactifice
* Summary of Mean Values

Organ: Kidneys

§ . '
Amdzr 242 Orgal:g\;!elght ‘ OrganIB?d,yl Weight Ratio Organ/Brain Weight Ratio
_ . . " {g/100 g) ‘
(ppm) Males Females Malca Females - Males (g/g’l-"emalcs
Control 4.03 . 2.49 0.782 0. 802 1.95 1.31
| 4.06 2.46 0.784 0.772 1.93 1.30
10 4.14 2,75 0.786 0.827 2.11 1.52 |
100 4.2_4 . 2,61 0.795 . 0.817 2,47 1.42
(]
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TADLE XV

TEST MATERIAL; Aroclor )242

Two-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data

Three-Month Sacrifice

Summary of Mean Values

Organ: Spleen

Dietary Level

of Organ Weight OrganIBody Weight Ratio Organ/Brain Weight Ratio
Aroclor 1242 (g) (g/100 g) (e/g)
(ppm) Males Females Males Fcmales Males Females
Control 0.766 0.578 0.150 0.184 0.371 0.302
1 0.768 0.544 0.148 0.171 0.364 0.'287
10 0.756 0.596 0.143 0.179 0.1385 0.328
100 0.814 0.528 0.154 0.166 0.468 0.288 °
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TABLE XVI

TEST MATERIAL: Aroclor 1242

Twa-Year Chronic Oral 'I‘oxiciu'r S'tudy - Albino Rats

Organ Weight and Ratio Data

Three-Month Sacrifice

Summary of Mean Values

Organ: Gonads

Dictary Level

Organ/Brain Welght Ratio

. of Organ Weight Organ/Body Weight Ratio
Aroclor 1242 (g) (g/100 g) {e/g)
(ppm) Males Females Males Females Malecs Females
Control 3.60 0.114 0.698 0.0370 1.74 0.0599
1 3.51 0.143¢ 0. 681 0.0452 1.66 0.0758
10 3.50 0.112 0.666 0.0336 1.78 0.0616
100 3.49 0.112 0.656 = 0.0356 2.06 0.0619

BO¥ ,00

el

¢ Statistically significant difference at the 95 percent confidence level,



00

69V

L VA

TADLE XVII
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats .
| Organ Weight and Ratio Data
Three-Month Sacrifice

Summary of Mean Values

Organ: Heart

Dietary Level

of
Aroclor 1242 Organ Weight Organ/Body Weight Ratio Organ/Brain Welght Ratio
elor | &) (g/100 g) (g/g)
pp Malesa Females ' Males Fcmales Males Females
Control 1.59 1.05 0.307 0.339 0.767 0.551
1 1.58 1.02 0.307 0,320 0.752 0.540
10 1.55 1.10 0.295 0.331 0.788. 0.608
100 1.61 1.05 0.302 0.330 . 0.943 0.;373
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TABLE XVIlt
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacx:i[ice

Summary of Mean Values

Organ: Brain

Dictary Level

Tota) Body Weights

of Organ Weight Organ/Body Weight Ratio of Sacrificed Rats
Aroclor 1242 (g) (g/100 g) (g)
(ppm) Males Females Males Fcmales Males Females
Control 2.07 . 1.91 0.402 0.616 , 518 314
1 2.12 1.89 0.410  0.597 520 318
10 1.97 1.81 0.375 0.545 527 . 334
100 1.82 1.83 0.345 0.576 534 319
]
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. Histovathol:;gié Findings

Histopathologic examination of tissues and organs taken
from all animals from both the control and 100 ppm groups was conducted.

Tables XIX and XX list all histopathologic changes
noted, |

All of the lesions noted in the microscopic examination
of tissues were those of spontaneous disease and are not unusual for the
albino rat. The most frequent {indings were I,esiéns in the trachea and
lungs, indicating chronic muvine pneumonia. These occurred in the

control as well 2s the rats fed Aroclor 1242.

ADM CO3es

OU 471



,%J:«:(:.‘-..—Z B 10 -TEST Ludrabiris, Jne,

38
TABLE XIX
TEST MATEZRIAL: Aroclor 1242
'I‘wo-Year‘ Chronic Oral Toxieity Study - Albino Rats
Histopathologic Changes
e Three-Month Sacrifice
Group: Control
Nu'mber of Avera;
Animals Organ Examined Findincs Incidence GCrade
5 Males Trachea ' Tracheitis 1 1.0
Lung Chronic respiratory
disease 1 1% 0
Urinary Bladder Hyperplasia 3- 1.0
5§ Females Lung Chronic respiratory
disease 1l 1.0
All other tissues and organs were normal histclogically.
Crading Svstem
0.5 = minimal
1.0 = slight
2.0 = milad
3.0 = moderate
4.0 = severe -
5.0 = extreme
ADM CC3&&9]

00 472



r

5T Lodonabrres, Jne 15

i
L
[$9)
O
n

TABLE XX |
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oralr Toxicity Study - Albino Rats
Histopathologic Changes
Three-Month Sacrifice

Group: 100 ppm

Number of Avera
Animals Qrean Examined Findincs Incidence Crad
5 Males Trachea Tracheitis 2 1.0
S Females Lung Chronic respintéry : .
disease 2 1.0

Focal interstitial )
prneumonia _ . ) 1.0

All other tissues and organs were normal histologically.

Crading Svstem

0.5 = minimal
1.0 = slight
2.0 = mild

3.0 = moderate
4.0 = severe
5.0 = extreme

ACHM 003670
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2. Six-Month Sacrifice

a. Gross Pathologic Findings

No outstanding differences were noted between test and

control animails.
b. COrgan Weight and Organ to Body and
Organ to Srain Wexgnt Rario Data

+weemw—-~v~ The results of-the statistical anlayses.conducted.on aba.

I

solute organ weights, organ to body weight and organ to brain weight

ratios are summarized in Tables XXI through XXVI, '
Organ weights, organ-to body weight and' organ to brain

weight ratios disclosed several randomly occurring intergroup differences.

The lack of any consistent dose related response and the absence'_.p_f ain.y

deleterious histopathologic change confirm that these di'ﬂerences were

not related to the ingestion of Arocler 1242.

ACM QC3&71
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TADLE XXI
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ'Weight and Ratio Data
Six-Month Sacrifice
Summary of Mean Values

Organ: Liver

Dictary Level

of Organ Weléht Organ/Body Weight Ratio Organ/Brain Weight Ratio
Aroclor 1242 (g) (g/100 g) '
(ppm) Males Females Males Females - Males Females
Control 22.9 13.1 3.74 3.77 11,7 6.71
1l 13.8%% 9.98% 2.85%» 3.15 6.86¢+ 5.76
10 22,3 13.2 4,08 4.23 11.0 6.95
. 100 10.8 '5.94-

zz.o 'lo? 4-58‘ 3'-‘70‘

2 Statistically significant difference at the 95 percent confidence level.
* Slatistically significahl difference at the 99 percent confidence level:
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TADLE XXII

TEST MATERIAL: Aroclor 1242]
Two-Year Chronic Oral Toxicity Study - Albiino Rats
|
Organ Weight and Ratio Data :
:

Six-Month Sacrifice :
Summary of Mean Values ) T

Organ: Kidneys

Dietary Level

g megmerty 1§31

of . Organ Welgh.t Organ/Body Weight Ratio  Organ/Brain Weight Ratio
Araclor 1242 (g) (g/100 g) : (g/8)
{pom) Males Females Males Females Males Females
Control - 4.04 2.79 0.664 0.806 | 2.06 1.43
¢ ! H
1 3.51 2,44 0.728 0.774 ! 1.75 1.41
, :
10 3.75 2,49 0.686 0.790 1.86 1.31
100 3.54 2.33» 0.730 0.757 1.74 1.18

® Stalistically significant dillcrence at the 95 percent confidence level. :

ADH 00367,

L8 17rFY

r44



ey X00

TABLE XXIIl

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data
Six-Month Sacrifice
Summary of Mean Values

Organ: Spleen

Dietary Level

of Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ratio
Aroclor 1242 (g) (g/100 g) {e/g)
{(ppm) .Males Females Males Females Malcs Females
Control 0.752 0. 684 0,122 0.196 0,384 0.350
1 0.754 0.542% 0.154 0.172 0.375 0.313%
10 ° 0.796 0.622 0.142 0.199 '0.394 0.327
100 0.584 0.488% 0.120 0.159 0.288 0.248

¢ Statistically significant difference at the 95 percent conlidence level.

g 1Ty
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TABLE XXIV
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Six-Month Sacrifice
Summary of Mean Values

Organ: Gonads

~) o s T T

Dietaﬁr Level

NS PITMOTDVOTDT 1 & N

of Organ Welight Organ/Body Weight Ratio Organ/Brain Welight Ratio
Aroclor 1242 (g) (g/100 g) " {g/g)
{ppm) Males Females Males Females Malesn Femalen
Control 3.55 0.0960 0.593 0.0279 1.81 0.0492
1 3.44 0.0810 0.716 0.0253 1.71 0.0468
10 3.55 0.106 0.652 0.0335 1.76 0.0558
100 3.35 0.0772 0.697 0.0251 1.65 “0.0392

144
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TABLE XXV

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data
Six-Month Sacrifice

" Summary of Mean Values

Organ: lleart

Dietary Level

of Organ Welight Organ/Body Weight Ratio Organ/Brain Weight Ratio
Aroclor 1242 (g) (g/100 g) . (g/g)
(ppm) Males Females Males Females Males Females
Control 1.70 1.05 ‘ 0.282 0.302 0.867 0.538
| 1.49 1.03 0.309 0.1325 0.741 0.595
10 1.46 1.06 0.267 0.1335 0.722 0.558
100 1.42 0.970 0.293 0.314 0.700 0.492

=Sy 1§31 Lt ammnres
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TABLE XXVI
TEST MATERIAL: Aroclor 1242
Two-Yeéar Chronic Oral Toxit;ity Study - Albino Rats
Organ Weight and Ratio Data
Six-Month Sacrifice
Summary 6[ Mean Values

&

Organ: Brain

Dietary Level

. Final Body Weighta
of Organ Weight Organ/Body Weight Ratio of Sacrificed Rats
Aroclor 1242 (g) (g/100 g) (¢)
(ppm) Males Females Males Females Males Females
Control 1.96 1.95 0.320 0.560 613 348
1 2.01 1.73 0.415 0.546 484 317
10 2.02 1.90 0.369 0.597 548 318
100 2.03 1.97 0.416 0.635 4188 3jlo
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¢. Histooathologic Findings

Histopathologic examination of tissues and organs taken

/
from all animals from both the control and 100 ppm groups was conducted.

3

Tables XXVII and XXVII list all histr':pathologic changes
noted. i

All of the lesions noted in the microscopic examinasion
of tissues were those of spontaneous disease and are not unusual for the
albino rat. The most freqt;;n: findings were lesions in the trachea and

lungs, indicating chronic murine pneumonia., These occurred {n the control

as well as the rats fed Ar.oclor. 1242, -

aon  003¢
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TABLE XXVII
TEST MATERIAL: Arcclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
' Histopathologic Changes
Six-Month Sacrifice
Group: Control
Number of Avera;
Animals Orzan Examined Findincs Incidance Grade
5 Males Trichea Tracheitis 2 1.5
Focal tracheitis 2 1.0
Lung Focal pneumonitis 1 0.5
Hyperemia _ 2 1.0
Liver Focal pericholangitis 1 1.0
Skeletal Muscle Focal inflammaticn ) 1.0
5 Females Trachea Focal tracheitis ) S 1.0
Lung Hyperemia 2 2.5
Liver Hyperemia 13 1.0
" Pericholangitis 1 0.5
Kidney Focal pneumonitis 1 1.0
All other tissues and organs were normal histologically.
Gradine System
0.5 = minimal
1.0 = slight
2.0 = mild
3.0 =2 moderats
4.0 = gevere
5.0 = extreme
1
ACH - cgzu?%!
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\ TABLE XXVID
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Qral Toxicity Study - Albino Rats
Histopathologic Changes
Six-Month Sacrifica
Group: 100 ppm
Number of Average
" Animals Organ Examined Findings Incidence Grade
5 Males Trachea Tracheitis 2 1.0
. Focal tracheitis 2 0.5
Lung Focal pneumecnitis 3 1.5
Hyperemia 2 . 1.0
5 Females Trachea Focal tracheitis | 1.0
Lung Focal poneumonitis )| 0.$
Hyperemia l . 2.0

All other tissues and organs were normal histologically.,

Grading Svstem

0.5 = minimal
1.0 = slight
2.0 = mild

3.0 = moderate
4,0 .= severe
5.0 = extreme

AGM 0Q03é&3C
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"3, Twelve-Month Sacrifice

a. Gross Pathelogic Findings

Gross pathologic findings among test animals were not

significantly different from those noted in centrol animals,

b. Qrgan Weight and Ratie Daca

The mean organ weight a.z:xd ratio data collected at the
tv‘:el.\:e-ﬂrn.onth sacriﬁce are presented in Tables XXIX through XXXIV.
Statisticallv significant differencles are designated by
“as tevisky following the test group value,
Organ weights, org'an to bedy weight and organ to brain
weight ratios disclosed several randomly occurring intergroup diff?rences.
The lack of any co‘nsistent dose related response and the absence of any

deleterious histopathologic change confirm that these differences were

not related to the ingestion of Aroclor 1242.
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TADLE XXIX

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats

Twelve-Month Sacriﬁg:e

Organ Weight and Ratio Data

Summary of Mean Valucs

Organ: Liver

Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ratio
Dictary Level (g) (g/100 g) . {e/g)
{ppm) Males Females Males. Females . Males Femalecs
Control - 22,1 15.5 .19 - 3.52 10. 8 7.72
1 2.7 13.7 ' 3.45 1.3 10. 4 7.05
10 22.4 14.4 3.48 3.44 10.6 7.19
100 26.3 14.4 3.78 3.59 12,4 7.16

dJY .
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TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats

Twelve-Month Sacrifice

Organ Weight and Ratio Data

Summary of Mean Values

Organ: Kidneys

Organ Weight Organ/Body Wecight Ratio Organ/Brain Wecight Ratio
Dietary Level (g) (g/100 g) ) (g/g)
{pom) Males Females Males Females Males Females
Control 4.04 319 0.692 ' 0.738 197 1.58
1 4.31 2.93 0. 656 . 0.735 1.97 1.51
10 4.27 3.24 0. 662 0.779 ' 2.02 1. 66
100 4.989% 3. 01 0.716 0. 745 ' 2.3 1.50

0

98:7'.)'
J

BICww

. Statistically significant difference at the 95 percent confidence level.
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TADBLE XXX1

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study -~ Albino Rats

Twelve-Month Sacrifice
Organ Weight and Ratio Data

Summary of Mean Values

Organ: Spleen

Organ Welight

Organ/Body Weight Ratio

Organ/Brain Weight Ratio

V¥

19EQV

Dictary Level : (g) (g/100 g) (e/g)
(opm) _Males Fcmales Malecs Females Males Females
Control 0. 788 0. 796 0.133 0.183 0. 380 0. 396
1 1. 000» 0. 600 0. 152 0.153 0.458 0. 307
10 0. 868 0. 664 0.136 0. 160 0.412 0. 341
100 0.968 0.570 0.138  0.145 0. 454 0.285

* Statistically significant difference at the 95 percent confidence levcl.
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TABLE XXXII

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Ocal Toxicity Study - Albino Rats

Twelve-Month Sacrifice

Organ Weight and Ratio Data

Summary of Mcan Values

Fid e
v

1= 9 /ey

7 1S53

ol
¢

Organ: Gonads

'Dlli ‘r.u: -‘/_n; K

16990

Organ Weight Ocgan/Body Weight Ratio Organ/Brain Weight Ratio
‘Dietary Level (g) {(g/100 g) . (g/g)
{(ppm) Males Females Males Females Males Females
Control - 3.46 0.116 0. 596 0.0275 1.70 0.0574
1 3.47 0.0938 0. 529 0.0239 1.59 0.0483
10 3.00 0. 141 0. 457 0.0332 1.40 0.0719
> 100 3.67¢ 0.122 0.531 0.0305 1,72 0.0608
o .
e » Statistically significant difference at the 95 percent confidence level.
[
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TARBLE XXXII

TEST. MATERIAL: Aroclor 1242
. Two-Year Chronic Oral Toxicity Study - Albino Rals
Twelve-Month Sacrifice
Organ Weight and Ratio Data

Summary of Mean Values

Organ: Heart

Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ralio
Dietary Level (g) {g/100 g) ) (g/¢)
(opm) Males Females Males Females Males Females
Control 1.71 1.23 0.293 0.286 0. 835 0. 609
1 1.69 i.18 0.258 0.298 0.776 0.610
10 1.68 1.29 0.263 0.312 0.799 0.663
100 1.87 .19 . 0.268 0.298 0.878 0.591
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TABLE XXXI1V

TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Twelve-Month Sacrifice
Organ Weight and Ratio Data
Summary ol Mean Values -

Organ: Brain

06% LQVO

Organ Weight Organ/Body Weight Ratio Final Body Wcight of
Dictary Level {g) (g/100 g) Sacrificed Anlmals (grams)
{ppm) Males Females Males Females Males Females
Control 2.04 2.02 0.351 0. 474 584 439
) 2.19 . L9s 0.334 0.516 660 431
10 2.11 1.95 0. 329 0.473 642 425
100 2.14 2.00 0.310 0.508 ' 698¢ . 409

- * Statistically significant diffcrence at the 95 percent confidence level.
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¢. Histopatheologic Findings

Histopathologic examination of tissues takea from each
rat sacrificed {rom the control and 100 ppm groups after twelve months

of testing was conducted.

Tables XXXV and XXXVI list all histopathologic change

noted,

All of the lesions noted in the microscopic examination

were thiose of spontanecus disease and cannot be related to the ingestion ¢

Aroclor 1242,
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TABLE XXXV
TEST MATZRIAL: Arccler 1242
Two.Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
Twelve -Month Sacrifice
Group: Control
Numbcr of Ave:
Animals Orzan Examined Findinos Incidence Cr:
5 Males Trachea Tracheitis 1 1,
Lung Chronic respiratory
disease 2 d.
Urinary Bladder - Calculus 1 1
5 Fernales Trackea Tracheitis 1- 1.
Lung Chronic respiratory
disease 1 . 1.

Colon Parasites ) 1 1.

All other tissues and organs were normal histologically.

Cradine Svstem

0.5 = minimal
1.0 = slight
2.0 = mild

3.0 = moderate
4.0 = severe
§.0 = extreme

ACM 003689
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TABLE XXXVI
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rals
Histopathologic Changes
Twelve-Month Sacrifice
Group: 100 ppm
Number of OQOrgan Aver
Animals Examined Findinss Incidence Gra
5 Males Trachea Tracheitis : 1 1.¢
Lung Chronic respiratory disease 4 1.
Liver Congestion 1 1.t
Pancreas Focal atrophy 1 1.¢
Kidney Focal lymphoid infiltration 1 1.¢
Pituitary Chromoghobe hyperplasia 1 1. ¢
Adrenal Nodular hyperplasia 1 1.¢
Hematocyst ) N 1.¢
S5 Females Trachea Tracheitis 1 1. C
Lung Chronic respiratory disease 1l 1.¢C

All other tissues and orga.hs were normal histologically.

Grading Svstem

0.5 = minimal
1.0 = slight
2.0 = mild
3.0 = roderate
4.0 = severe
5.0 = extreme,

0C3s0>
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. 4, Final Sacrifice

a. Gross Pathologic Findings

Gross pathologic findings among test arimals were not
significantly different from those noted in conatrol animals. :

b. Organ Weight and Ratio Data

The mean organ weight and ratio data collected at the

final sacrifice are presented in Tables XXXVII through XLII Statistically

significant differences are designated by asterisks following the test group

Value .

The absolute liver weight and liver to boéy or brain weight
ratios were significantly evaluated in female rats fed 100 ppm Arpclor 1242.
Statistical evaluations of other organ weights, organ to body weight- and organ
.to brain weight ratios disclosed several random!ly occurring intergroup dif.
ferences. The lack of any consistent dose ;?elated response indicates that

these differences were not related to the ingestion of Aroclor 1242,

ADM CC3eS52
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TAB.LE XXXvil
TEST MATERIAL: Aroclor 1242
qu-Yea.r Chronlc Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Summary of Mean Values
Final Sacrifice

Organ: Liver

Organ Weight Organ/Body Weight Ratio : Organ/Brain Weight Ratio
stary Level T 14 § (g/100 g) (g/g)
(ppm) Males Females Males Females Males Females
Control 22.0 16.3 - 3.47 ' 1.05 10. 10 8.4:
] 21.9 15.7 2.93 3.00 9.97 8.03
10 22.3 ' 17. 3.18 3.19 . “10.20 8. 50
100 25.6 22.4%¢ 3.95 4.824¢ .90 T 11.60%¢

Statlstlcally significant difference at the 99 percent conflidence level.

2
<
<
f =9

b4 404

?.

DU esmimen ™ AW | o M eI



L

TABLE XXXVIi
TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Summary of Mean Values

Final Sacrifice

Organ: Kidneys

te/
=

romIpIT

1€31-018%

morey

(4

s
. ‘ A
Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ratio
etary Level {g) {g/100 g) (g/g)
{ppm} Males Females Males Females Males Females
Control 5.57 1.48 0.877 0.646 2.57 1.79
1 6.13 3.45 . 0.820 0.670 2.8 1.76
10 5.63 3.4) 0.816 0. 644 2.56° 1. 71
100 5.44 3.43 0. 83S 0. 725 2,52 1. 79

t6v 100
v
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TADLE XXXIX

TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
| Organ Weight and Ratio Data
Summary of Mean Values
Final Sacrifice

Organ: Spleen

(XL T

-l hmm e

39€20

Organ Welght . Organ/Body Weight Ratio Organ/Brain Weight llalio.
etary Level (g) {(g/100 g) (e/g)
(ppm) Males Females Males Females Males Females
Control 1.15 0.96 _ 0.182 0.181 0.520 0.49?
1 1.26 0.81 0.169 0.158 0.572 0. 145
{0 1.08 . ‘ 0.82 0. 158 0.153 0. 495 0. 409
100 1.07 0.65 0. 165 0. t40 0.499 0.1319
) 3
o
x
o
[ P¥)



TABLE XL {
TEST MATERIAL: Arocloi 1242 2
. (
Two-Year Chronic Oral Toxicity Study - Albino Rats !
. ’ ‘
Organ Weight and Ratio Data ¢
Summary of Mean Values E
Final Sacrifice E
Organ: Gonads %
~ Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ratio
etary Level (g¥ (g/100 g) '
_{ppm) Males Females Males Femnales Males Femnales
Coantrol 2.52 0.123 0.1397 0.0222 1. 15 0.062
! 1,20 0.102 0. 424 0.0205 1.46 0.0523
10 3,00 © 0.126 0.437 0.0237 " 1.40 0.0625
100 3,31 0.129 ' 0.514 0.0278 1.55 0.0671
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: Two-Year Chronic Oral Toxicity Study - Albino Rats

TABLE XLI

Summary of Mean Values

Final Sacrifice

Organ: Heart

TEST MATERIAL: Aroclor 1242

Organ Weight and Ratio Data

ider "{

W
-

g mavert, 1631-0189 7

Organ Weight

Organ/Body Weight Ratio

Organ/Brain Weight Ratio

stary Level (g) (g/100 g)
(ppm) Males Females Malen Females Males Females
Control _ 1.87 1.54 0.294 0.288 0.860 0. 79*
1 2.30%* l.ﬁl 0.307 0. 292 1.040%¢ 6.570
10 2.08% 1.59 0.303 0.298 0.959¢ 0.788
100 2.19¢ 1. 41 0.335 0.303 1.010¢+ 0.741

¢t Statistically ulgnlfic.ant difference at the 95 percent coqﬁd'ence level,
O Statlslically significant difference at the 99 percent confidence level.
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TABLE XLII
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicily Study -.Mlnino Rats
Organ Weight and Ratio Data
Summary of Mcan Values
Final Sacrifice

Organ: Brain

Organ Weight : Organ/Body Weight Ratio Final Body Weight of
Dietary Level (g) : (g/100 g) Sacrificed Animals (grams)

(ppm) Malesn Females Males Female Males Females

Control 2.18 1.95 0. 342 C 0,362 642 551
i 2.20 1.96 0.294 0. 1388 759 532 .
10 2.18 2,01 0. 313 .0.379 734 547
100 2. 14 1.91 ' 0.330 0,415 652 485
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¢. Histopatkologic Tindings

Histopatkologic examination of tissues and organs raken
i

from all animals sacrificed after 24 months o= test was conducsed.

Tables XLII thro_ugh XLVI list all .histopathologic charnge
noted. Table XLVII contains the results of the histopathologic exa.mina.:ior‘:
of the urizary bladders.

Significant liver injury was found in animals fed 100 ppm
Aroclor 1242 (T-IliI}. The compound associated lesions consisted of
vacuolar change, focal hyrertrophy and focal hyperplasia. In additfion, the
were lesions of inflammation, necrosis, {ibrosis and mi;'zor 'degenera:io; i:
this group which, although seen in the conirols and lower test groups, were
more severe and {requent in the T-LI group.

The vacuclar change was not seen in the control animals
but was observed occasionally in liver'irom T-I1(! ppm) and T-1I (10 ppm)
animals. The vacuolar change was observed f{requently in the T-III animal:

|
. |
This lesion is morphologically indicative of fatty degeneraticn., Formalin-
{

frozen sections of livers {rom representative animals which displayed t
!

vacuolar changes were stained with Oil Red O to reveal the presence of faz!
|

.The vacuolar lesion in the cytoplasm of these cells was positively identified

as fat.

The hypertrophic change found in the liver was focal and |
often limited to the central lobular area where groups of cells were swollex

. . : i eesmal
to two or three times their normal size with clear pink homogeneous cy:dz7-

ACH 0C38SS
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The hyperplasia was associated with the same cells and appeared o be an
extension of the hypertrophic lesion. The hyperplastic cells were also
usually hypertrophic. The most severe examples of hyperglasia agpeared
as nodular growths with limited compressicn of the surrounding nermal

hepatic tissue,

The minor lesions of degenera':ion. hepatitis, duc:ule' cel
proliferation, necrosis -and focal lymphoid infiltration seen in the control
animals and the T-l and :1'-n groups iare lesions of spontaneous disease and
are not related to the Aroclor 1242. This level of liver disease is not
unusual in old animals,

Hyperplasia of the t-ra.n.-.ip'.om.l epithelium was present
in the urinary bladder of animals {rom the control group and {rom each of

the test groups. This lesion was usually associated with cystitis.
5t 8 z

All of the other lesions in the other tissues found in these
animals are related to spontaneous disease and they are not uzmusual for

rass of this age.

e,

Donovan E. Gordon, D. V.M, , Ph. D.
* Diplomate, American College of
- Veterinary Pathologists
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TABLE XLUT
TEST MATERIAL: Aroclor 1242
Tv!to-Year C'hronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group: Control

Number of ’ : Average
Animals Organ Examined Findings Incidence Grade
J1 Males Heart Chronic focal myocarditis k | 1.0
Trachea Tracheitis 3 1.0
Lung Chronic respiratory disease 9 1.0
Liver . Focal degeneration ) 1.0
Ducltile hyperplasia 2 1.0
Stomach . Chronic gastritis | (.o
Spleen Hemosiderosis k) 1.0
Kidney . Chronic nephritis 8 1.0
Testes Testicular degencration Z 1.0
Periarteritis 2 1.0
Prostate jnflammation ] 1.0
Adrenal Gland Telangicctasis 1 1.0
Nodular hyperplasia ! 1.0
» Focal fatty change ! 1.0
S L Brain ' Focal encephalitis t 1.0
g Lye Inflammalion 2 1.0
3
7, W
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TABLE XLIHI continued

TEST MATERIAL: Aroclor 1242

-~

Two-Year Chronic Oral Toxicity Study - Albino Rats .

Histopathologic Changes
Final Sacrifice

Group: " Control

Number of

Average
Animals Organ Examined Findings Incidence Grade

14 Femnales Heart Chronic focal myocardilis 1 2.0
Trachea Tracheitis : 9 1.0
Lung Chronic respiratory disease 13 1.0
Liver Focal lymphoid infiltration 3 1.0
Ductile hyperplasia 2 1.0
Focal hepalitis ] 1.0
Non-lipid vacuolar change 2 0.5
Stomach Chronic gastritis . 3 ‘1.0
Acanthosis - squamous epithelium 5 1.0
Colon Parasiles 1 1.0
-—-== Spleen llecmosiderosis 4 . 1.0
Uterus Metritis 3 2.0
= Kidney Chronic nephritis 6 1.0
o FFocal lymphoid il:!i!lr.ation 1 1.0
—_ Ovary Cyslt . l 1.0
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TABLE XLIII contlinued
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicily Study - Albino Rats .
: Histopathologic Changcs
Final Sacrifice

Group: Control-

Number of Average
Animals Organ Examined Findings Incidence Grade
14 Females Adrenal Gland Telangiectasis 9 . 1.0
: Nodular hypcrplasia 4 1.0
Chronic fibrosis and atrophy 1 1.0

Salivary Gland

All other tissues and organs were normal histologically.

Grading System

minimat 2.0 = mild
alight 3.0 = moderate

severe
extreme
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TABLE XLV
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral ’I‘oxicily Study - Albino Rats
Histopathologic Changes
Final Sacrifice
Group: 1 ppm -
Number of ) Average
Animals Organ Examined Findings Incidence Crade
1) Males Heart s. Chronic focal myocarditis 5 1.0
. Trachea Tracheilis 9 2.0
Lung Chronic respiratory disease 12 1.0
Liver Focal lymphoid infiltration ) 1.0
’ Cirrhosis ! 1.0
Congeslion | 1:0
Stomach Chronic gastritis and acanthosis 2 1.0
Spleen llemosiderosis ' 4 2.0
Kidney Chronic nephritis . 92 2.0
Calcification 1 1.0
Testes Periarteritlis 2 2.0
Teslicular degeneration 1 1.0
Prostate Inflammation ! 4.0
Adrenal Gland Telangiectasis P4 1.0
| 2.0

Nodular hyperplasia’

’ LOS' ]QVO
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TABLE XI1.IV continued
TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats

)
W

o Ilistopathologic Changes
Final Sacrilice

Group: 1 ppm .

Number of ) Average
Animals Organ Examined Findings Incldence Grade
14 Femalesa Heart Chronci focal myocarditis 6 1.0
Trachea Tracheilis 7. 1.0
Lung Chronic respiratory disease 13 1.0
Liver Ductile hyperplaaia 3 1.0
Pancreas Chronic focal pancreatilis 2z 1.0
Stomach Chronic gastritis 2 i.0
Ulcerative gasirilis | I.0
Acanthosis 2 1.0
Spleen llemosiderosis 8 2.0
> Kidney Chronic nephritis 6 1.0
g Uterus Melrilis 1 1.0
Adrenal Gland ' Telangiectasis 10 1.0

w000

Al olher tissues and organs were
-

Grading Svstem

norma) histologically.
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¢ TADLE XLV
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group: 10 ppm -

605 000

Number of ' Average
Animals Organ Examined Findings Incidence Grade
13 Males Heart Chronic focal myocarditis 6 1.0
. - Trachea Tracheitis 1 V|, 0
Lung . Chronic respiratory disease 9 2.0
Liver Focal hypertrophy and hyperplasia | 1.0
) Ilypertrophy | 1.0
Vacuolar change (fatly) 2 1.0
Ductile hyperplasia ] 2.0
Pancreas Chronic fucal pancreatits ] 1.0
Stomach Acanthosis b 1.0
Inflammaltion, ulcecration 1 l.0

and ncerosis

Spleen Hemosiderosis 7 1.0
Kidney Chronic nephritis 10 2.0
» Testes Testicular degeneration 2 3.0
o Pcriarteritis o 3 3.0
2
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Two-Year Chronic Oral Toxicitly Study « Albino Rats

TADBLE -X1.V continued

TEST MATERIAL: Aroclor 1242

Histopathologic Changes
Final Sacrifice

Group: 10 ppm*

Number of . Average
Animals Organ Examined Findings Incidence Grade
131 Males Prostate Inflammation 2 3.0
Adrenal Gland Telangicclasis 4 1.0
Medullary hyperplasia 1 1.0
Nodular hyperplasia 2 1.0
.l 3 Femiales Heart, Chronic fucal myocarditis ! 1.0
Trachea Tracheilis 5 1.0
Lung Chronic respiratory discase 9 1.0
Tongue Periarterilis 1 2.0
Stomach - Chronic pastritis and acanthosis 5 1.0
Ulceration | 1.0
Spleen Hemosiderosis 5 2.0
(:’ Lymph Node Edema ) i 1.0
Kidney Chronic nephritis b 1.0
O o Uterus Metrilias . 2 1.0
Do Adrenal Gland Telangicclasis 8 1.0
(S Nodular hyperplasia I 1.0
-~ a




TADLE XLVI
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicily Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group: 100 ppm-*

Number of

. Average
Animals Organ Examined Findings Incidence Grade
6 Males Heart Chronic focal myocardilis 3 1.0
- Trachea Tracheitia 3 2.0
Lung Chronic respiratory disease 6 1.0
_Liver Focal degeneration | 1.0
Focal hypertrophy | 1.0
liypertrophy l 1.0
Vacuolar chanpge (fatty) 3l i.0
Pancreas Periarieritis ) 3.0
Testles Periarteritis 3 2.0
Stomach Chronic gastritis and acanthosis l 1.0
Periarteritis 1 2.0
Spleen llemesiderosis [ 1.0
Lymph Node Periarteritis I 3.0
Kidney Chronic nephrilis: 4 2.0
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TABLE XLVI continucd
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicily Study - Albino Rats
Histopathologic Changes
Final Sacrifice
Group: 100 ppm-

Number of T ‘ Average
Animals Organ Examined Findings Incidence Grade
6 Males Prostate Inflammation ] 3.0

Adrenal Gland Focal fatty change A 1.0
Salivary Gland Focal chronic inflammation 1 1.0
Eye . Inflammaltion 1 1.0
14 Females Heart Chronic focal myocardilis 4 }.0
Trachea ' Tracheitis 8 1.0
. Lung Chronic respiratory discase [} 1.0
Liver Focal degeneration 3 1.0
Focal hyperplasia 2 1.0
Focal hypertrophy 2 1.0
Ityperirophy 3l 2.0
Nodular hyperplasia | 1.0
Focal cholangichepatitis | 1.0
o .
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TABLE XLVI continued
TEST MATFERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicily Study - Albino Rats
Histopathologic Changes
Final Sacrifice
Group: 100 ppm
Number of ) Average
Animals Organ Examined Findings Incidence Grade
14 Femalea Liver (continued) Focal hepalitis 1 1.0
lHlyperplasia ] 3.0
Vacuolar change (fatty) n 1.0
Pancreas Chronic focal pancrealitin ] 1.0
Stomach Chronic gastritis 2 1.0
Acantliosis 2 1.0
Ulceralive gastritis ! 1.0
Ulcer l 1.0
Spleen llemosiderosis 4 2.0
Lymph Node Congeslion l 1.0
Kidney = _ Chronic nephrilis 1 1.0
Uterusn Melrilis 2 1.0
Adrenal Gland Telangieclasis 8 1.0
Nodular hyperplasia 4 1.0
Acanthosis . 1 1.0

All olth¢r tissues and organs were normal histologically,

. « Grading System
0.5 = minimal 2.0 = mild 4.0 = scvere
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TADLE XLvIt
"TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes of the ‘Urinary Iladder
Final Sacrilice
Number Average
Group Sex Examined Findinga® Incidence Grade
C M ¥ | Proteinaceous plug (34) | -
F 14 Focal epithclia) hyperplasia (62) 1 |
T-1 M 12 Proteinaceous plug (582) | -
(! ppm) Dilfuse epithelial hyperplasia associated | 2
with diffuse cystitis {566)
Diffuse epithelial hyperplasia associated | 1
with diffuse cystitlis (5H0)
F 13 None , . - -
T-11 M it Diffuse epithelial hyperplasia associated | 3
(10 ppm) with diffuse cystitis (651) '
Diffusc epithelial hyperplasia associated | t
o with diffuse cystilis and a proteinaceous
x plug (655) '
o F 13 None - -
8 .
T-11 ~ M 6 Proteinaceous plug (744) 1 -
V100 ppmi) w~ F 13 Focal epithelial hyperplasia (767) !
& Individual animal numbers are shown in parentheses,
Grading Sysiem .
1.0_: minimal or*irace 4.0 : severe
2.0 = nahl &0 - extromae N
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C. Detailed Descrintion of Tumor Findin=s

Tumor data for individual animals including locaticn, weiz=:
and pathologic classification are presented in Table XLVIII througl LI
- Weka ‘b-l - et
None of these tumors could be relatad to the ingestion ¢f A'.o:'c-

1242 and are considered normal for a Tandom population of rats this age
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Animal
‘'umbe r
ml Sex

o
<
1
n
N

%
>:>('_OO

Location
Abdomen
Panerea a

Abdomen

Lymph node
Abdomen
Abdomen
Abdomen

Abdomen
Adrenal gland

Abdomen

Y —

TABLE XLVIII

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats O
Description of Tumor Findings

Group: Control

Months
Weight Sire on .
(gram») (cm) Classificat ion Test =
- - Mammary fibroadenoma 24
11.76 - Adenocarcinoma 24
64. 98 8 x1x?2 Mammary fibroadenoma 24
35. 09 5x2x?2 Mammary fibroadenoma
- - Reticulum cell sarcoma 24
- 2x2x1 Mammary fibroadenoma 24
- 2Xx2x3 Mammary fibroadenoma 7
- - Mammary fibroadenoma 24
Mammary fibroadenoma 24
- - l'hcochromocyloina
88.92 13 x 11 x 4 Fibroadenoma 24
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Animal
Numbe r
and Sex
566 -M
569-M
604-F

609- F

611-F

613-F

Location
Abdomen
Spleen

Abdomen
Abdomen
Abdomen
Ovary

Abdomen

Abdomen

AM 003715

TABLE XLIX
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicily Study - Albino Rats
Description of Tumor Findings

Group: 1ppm

Weight Size
(grams) (cm) Classification
- Ade noeareinoma
- - Lymphosarcoma
- - Mammary fibroadenoma
15. 00 5x3x1 Fibroadenoma
53. 50 5x3x1 Fibroadenoma
35. 00 I x| x| Fibroadenoma
3x2x1 Granulosa cell tumor
- - Fibroadenoma
335.00 13 x 10x5 Mammary fibroadenoma

Mont hs
on

Te st
24
22
24

24

24

24

23



Animal
Number
and Sex
62 1-F
627-F

628-F

630-M

631 -F

634-F

8§J5-F

819

AUh

Location

Abdomen

Pituitary

Abdomen

Abdomen

Uterus
Abtiomen

Abdomen

Abdomen
Pituitary

003716

TABLE XLIX continue«!
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Stutly - Albino Rais
Description of Tumor Findings

Group: 1 ppm

Weight Sire
(grams) Classification
18. 00 1x3x3 Fibroadenoma
- - Chromophobe adenoma
- 6 x3x3 Fibroadenoma
157.20 9x6x4 Mammary fibroadenoma
117.90 7x6x2 Mammary fibroa«lenoma
3Ix2x1 Fibroma
44, 00 Fibroadenoma
13. 41 6 x5x3 Fibroadenoma
39. 36 6 x5x4 Fibroadenoma

e Chromophobc adenoma

Months
on

Te st
24
24

24

23

24

24

24



Animal
Number
and Sex

6 10- M

646- M

662-M

687-F

689-F

690 -F

Location
Abdomen

Pane reas
Adrenal gland

Pituitary
Abdomen

Pituitary
Abdomen
Pituitary

Abdomen
Abdomen

Abdomen

Parathyroid gland

TABLEL

TEST MATERIAL:

Aroclorl242

Two-Year Chronic Oral Toxicity Study - Albino Rats

Weight
(grams)

129.0

3. 90
23. 15

175. 0

Description of Tumor Findings

Group:

Size
(cm)

9x7x3

3x3x2
7 X6 X3

8XxX7x5

Classification
Fibroadenoma

Islet cell adenoma
Medullary tumor

Chromophobe adenoma
Mammary fibroadenoma

Chromophobe adenoma
Mammary adenocarcinoma
Chromophobe adenoma

Mammary fibroadenoma
Mammary fibroadenoma

Mammary fibroadenoma

Ad%noma

Months

on

Test

24

24

24

22

24

24

24

24

24

24



Animal
Number
and Sex
707- F
708- F

711-F

712-F

00

Og=.
-0

Location

Abdomen
Abdomen
Abdomen

Subcutaneous,
abdominal

TABLE L continue«!
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Description of Tumor Findings

Group: 10 ppm

Weight Size
(grama)____ (cm) Classification
74. 6 7x6x3 Mammary fibroadenoma
189.0 5x4x1 Mammary fibroadenoma
6. 96 3x2x1 Mammary fibroadenoma
155. 0 11x8x3 Fatty tissue fibroma

Months
on
Te at
24
24
24

24
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Animal
Number
and Sex
74 4-M
775-F

785-F

789 -F

« m fTHAF

338 non

Location

Pane reas
Ovary
Pituitary
Adrenal gland

Abdomen

TABLE LI

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats

Weight
(grams)

260. 0

Description of Tumor Findings

Group: 100 ppm

Siz.c
(cm) Classification
- Islet cell adenoma
- Granulosa cell tumor
- Chromophobe adenoma
- Medullary tumor
10 x 10 x 5 Mammary fibroadenoma

Months
on
Teat
24
24
24

24

23



Monsanto
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Technical ™ Accomplishment of significant results. ms

O«»c/.0» in« «cniAvamanl *na Ul itiniticjne* to Monumo ««sewi

At a recent meeting in Creve Coeur, Glenn Schweitzer, head of the Offic-
Toxic Substances of EPA, offered some iInteresting comments. He observe
that Monsanto®s toxicologists were held iIn high regard at EPA. Howeve
since i1t lacked an i1n-house toxicology facility, Monsanto as a company
not as highly regarded overall as duPont, Carbide, or Dow.

Dr. Wright’s professional and personal characteristics have contribute
nificantly to Monsanto®s image at EPA. He has shown unusual persevera.
and dedication, frequently involving his own time, to review and interp
large volumes of data which he subsequently organized for presentation
EPA officials. Particularly noteworthy weri his efforts on polvchlorin
biphenyls (Aroclors) and chlorinated isocyanurates (ACL products). 1In
former instance, his excellent analysis and synthesis of widely scatter
observations played a prominent role in forestalling EPA"s promulgation
unrealistic regulations to limit discharges of polychlorinated biphenyl
EPA"s proposed regulations would have precluded the use of these materi
by Monsanto®s customers. With respect to chlorinated isocyanurates,

Dr. Wright has had several contacts with individual scientists at EPA t
answer specific questions that they had raised or to inform them of the
status of additional studies which had been undertaken,.

Overall, by virtue of the qualities of leadership which Dr. Wright has
played, he has made an important contribution to Monsanto®"s image at El
That favorable image will become increasingly important to Monsanto as
areas of interaction with EPA multiply.



