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SUMMARY

. The oral carcinogenicity of vi

in a lifespan study (149 week
consisting of 100 males and l£
which comprised 50 males and
corporating polyvinyl chlorids
into the diet. The diet was pj
tive hoursg, whereas food was «
use of this way of oral VCM a
exposure levels: O (control),
weight/day. An extra control q
separate room.
Additional satellite groups of
ceiving the same treatment as
nations of glutathione levels
Observations were made of gene
intake, thrombocyte count, pro
liver, gross pathology and amic
all grossly visible tumours or

cavity, the glands of Zymbal a

General health, behaviour, body

versely affected by the test sy

In the second half of the expep
control group was higher than {
ably due to a high incidence of
extra control group. In the finp
the top—dose group was slightly

and the controls.

Thrombocyte count, prothrombin

not show treatment-related diff

nyl chloride monomer (VCM) was examined
) with five groups of Wistar rats, each

0 females, except for the top—dose group

}0 females. VCM was administered by in-

(PVC) powder with a high VCM content
ovided daily for a period of 4 consecu-

ithdrawn during the other 20 hours. The

%ministration resulted in the following
0.014, 0.13 and 1.3 mg VCM/kg body

roup of 100 rats/sex was housed in a

10 male and 10 female rats, each re-
the main groups were used for determi-
in the liver after 9 and 18 months.

ral appearance mortality, growth, food
fhrombin time, glutathione levels in the
roscopic pathology of the liver and of
presumable tumours in the abdominal

d the mammary glands.

weight and food intake were not ad-

bstance.

imental period, mortality in the extra
n all other groups. This was most prob—
chronic respiratory disease in the

al stage of the study, the mortality in

higher than in the lower dose groups

time and liver glutathione levels did

Frences among the groups,

SPI-01013
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A clearly higher incidence of

ules was found in boch males

ary of the other groups. Mord

the incidence of hepatic cyst

trols.

f grossly visible, tumourous, liver nod-
and females of the top~dose group than in
over, in females of the top-dose group

s was considerably higher than in con=-

Microscopic examinaticn of th

liver revealed increased i{ancidences of

liver-cell polymorphiswm, hepafic cysts, foci of cellular alteration,

neoplastic nodules and hepato
as compared to the control gr
found in one male and two fem
such tumours were encountered

The number of animals bearing

tellular carcinomas in the top~dose group
bup. Moreover, a hepatic angiosarcoma was
ales of the top—dose group, whereas no

in any of the other groups.

foci of cellular alteration in the liver

was also statistically significantly increased in females of the

mid-dose group as compared to

concrols. In addition, in females but

not in males, the incidence of] basophilic foci of cellular alteration

in the liver was sraristically) significantly higher in both the low~
and the mid-dose group than in| the control group.

There was no evidence of VCM-fpeding affecting the incidence of ab-

dominal mesotheliomas or the type and incidence of mammary gland tu-

mours. No Zymbal gland tumour

yvas found.

It was concluded that under the conditions of the present experiment:

~ VCM at a level of 1.3 mg/kg

Hody weight/day induces neoplastic and

non-neoplastic changes Iin theg liver of rats,

- VCM at a level of 0.13 mg/kg

rats bearing foei of cellula

~ VCM at levels of 0,014 or O,

body weight/day may lead to more female
r| alteration in the liver,

1P mg/kg body weight/day may result in

an increased incidence of bas¢philic foci of cellular alteration in

the liver of female racs,

0.13 mg VQM/kg body weight/day is a "no-observed—-adverse-effect-

level”™ with respect to the induction of tumours in rats.

SP1-01014
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9. Risk estimation based on the fesults of the present rat study and
taking incto account the prudence|of the linear model applied and a lesser
sensitivity of humans to the carg¢inogenic actiom of VCM in comparison
with rats, indicactes that the cagcer risk of a likely maximum oral daily

intake of 0.1 pg VCM per person fer day can be practically neglected.

SPi-01015
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LIFE-SPAN ORAL CARCINQGENICITY STI

DY OF VINYL CHLORIDE IN RATS

1. INTRODUCTION

toX

of

From a previous life-span oral
(VCM) in rats with dose levels
(Feron et al., 1978; 1981), it
occurred at dose levels of 5.0 mg/
hepatocellular tumours (neoplastic
all dose levels. Zywbal gland tumo
300 mg/kg body weight/day. Moreove
hanced the formation of intra-abdo
of the mammary gland. In females o
high incidence of liver—cell tumou
a) that VQY is a carcinogen in rat

b) that the "no observed-adverse=-e

respect to the induction of ctumg

weight/day.

For extrapolating experimental datj

mation obtained from such a test s

"minimum tumour—level™ and a "no tu

life—span oral carcinogenicity stud

lower dose levels, viz. nominally
weight/day (actual oral exposure 1
body weight/day) and two control g

findings of the previous lung-term

lcity study of vinyl chloride monomer
1.7, 5.0 and 14.1 mg/kg body weight/day

appFated that hepatic angiosarcomas

kg body weight/day and above, while
nodules and carcinomas) were found at
irs were found at VCM levels of 5.0 and
F, there was some evidence that VCM en-
inal mesotheliomas and adenocarcinomas
f the low—dose group there was still a
rs, viz. 28/58. Thus, this study showed
b when administered orally, and

Ffect level” of VCM in rats with

J

purs was lower than 1.7 mg/kg body

to man in a reliable way the infor-
ystem ideally should include both a
mour—level”. Therefore, a similar

y with VCM in rats was carried out, at
Q.017, 0.17 and 1.7 mg VCM/kg body

vels 0.014, 0.13 and 1.3 mg VOM/ kg
oups. Based on the pathological

study, histopathological examinations

in the present experiment were foc

Zymbal gland tumours, mammary glan

sed on the detection of liver lesions,

carcinomas and abdominal meso-

theliomas. A proposal for the presept study — dated 19-02-1979 - was

accepted by the sponsor. The prese

in this report.

nit experiment and results are described

SPI-01016
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2. MATERIAL AND METHODS

2.1 Materials

Vinyl chloride mongmer (VCM), from

Netherlands. Physical chemical cops
MW = 62.50; m.p. = =153.8 °C; b.p\|.
1.3700. The product (colourless, tl
delivered in pressurized stainlesg-

the supplier as:

Vinyl chloride monomer 3 99.97 wc|2
mono-vinylacetylene ¢ 15 pl/1 (gas)
methyl chloride § 75 pl/l1 (gas); 4t
prene ¢ 1 pl/l1 (gas); 1,l-dichlorge

Akzo Zout Chemie, Rotterdam, The

tants:
= -13.37 °C; density = 0.9106; o, =
ear, free of suspended matter) was

steel cylinders, and was specified by

min.; ‘acetylene ¢ 2 pl/l (gas);
;i 1,3-butandiene ¢ 10 pl/l (gas);
hyl chloride & 50 ul/l (gas); chloro-
thane ¢ 1 pl/l (gas); 1,2-dichlorcech-

ane ¢ 20 ul/l (gas); acetaldehyde |¢ 5 mg/kg; hydrochloriec acid ¢ 1 mg/kg;

iron € 0.5 mg/kg; water & 100 mg/

PVC-powder, commercial name Carina

Nederland Chemie, Pernis, The Neth
particle gize distribution (by wei
0.1 Z max. > 300 ym; 4 % max. » 20
40. pm.

The remaining part of a batch of S
received on January 13, 1977 from §
the previous study (Feron et al., 1
Part of this PVC~powder was freed f
layers of 4 to 6 cm thick in a vacy
4 days. The so treated PVC-powder (
used for control purposes.
An amount of about 350 kg PVC powder
the liquid VCM in a closed steel ba
PVC-powder to approximately 4600 pp
This PVC-powder was repacked and st
tainers (containing abour 10 kg PVC

; evaporation residue ¢ 10 mg/kg.

S 65=-02, was supplied by Shell

rlands, in closed steel barrels. The
ht), specified by the supplier, was:
pm; 90 % max. > 88 ym; 95 X max.

0 kg PVC-powder (VCM content 3 ppm)
hell, which had been partly used in
978), was used.

rom residual VCM by keeping it in

um oven at 60 °C for a period of 3 to

VCM content less than 0.2 ppm) was

was mixed with a calculated amount of
rel to raise the VCM content of the
hred in tightly closed steel comn-

) in a freezer at =20 °C until 4 few

minutes before mixing with each dieg.

SPI-01017
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2.2 Preparation and adminiscrat]

on of

the diets

Praparation and adminigtration gf

in the previous life-span study

distinction has to be made. In ¢
obtained by incorporating into ¢t
H

study, the diets were prepared tp

proportions of VCM-containing an

the diets were done in the same way as

(Feron et al., 1978). Only one
hat study the dietary levels of VCM were
he diets 10

-
~

PVC-powder with varying
"VCM-free” powder. In the present

a total concentration of PVC-powder of

1 I only. The proportions of PVCtpowder with or without VCM for each of

the diets are specified below:

group PVC~powder i

the diet ()

PVC-powder cor
taining aboud

4600 ppm VCM

PVC=powder
without

vend)

control group 0
low—-dose group 0.01
wmid-dose group 0.1
top~dose group 1l
extra control group 0

1
0.99
0.9
0

1

b PVC-powder freed from VCM. The

Diets were prepared daily - by mii
(with or without VCM) with the Ing

offering the diets to the rats. TH
presented in Annex 1. The level of

stock diet are determined twice a

tabulated, together with detrctiod

Annex 2. Actual levels in batches
9, 1980, February 27, 1981, Septe

given in Annexes 3 to 7 (nutrientsy

VCH-content was lower than 0.2 ppm

ting appropriate amounts of PVC-powder
titute's rat stock diet - just prior to
e composition of the stock diet is
nutrienrs and contaminants in the
year. The contaminants determined are
limits and tentative wmaxima in
produced on January 24, 1980, September

ber 9, 1981 and February 9, 1982 are
) and in Annexes 8 to 12 (contaminants).

SPI1-01018
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As in the previous study, the po+dered dlets were available to the rats

each day for a period of four hoyrs (generally between 10.00 a.m. and

02.00 p.m.), in such quantities
feed. At the end of the four-hout

from the cages and the remainder

The rats had constant access to Y

hat the animals did not consume all the
feeding period the feeders were removed

of the diets was destroyed.

ottled tap water. The c¢ontaminants in

the drinking water which are detjrmined twvice a year, are given in Annex

13. The actual levels determined
1980, September—November 1980, Mal

in November—December 1979, January-April
rch-May 1981, September—November 1981

and January-March 1982 are given Hn Annexes 14 to 19.

2.3 Animals and housing

Five hdndred and twenty-five male

and 525 female, SPF-bred, weanling rats

(Cpb:WU; Wistar random) were obtajned from the Central Institute for the

Breeding of Laboratory Animals TNQ
arrived on August 14, 1979, when ¢
weight range was 38-71 g for male$
Upon arrival, the animals were ché
anomalies. One rat showing hydrocg
two rats with a dirty yellow fur w
allocated to five main groups by 4
of the groups, viz. the control gt
the extra control group, each conJ
top-dose group consisted of 50 mal
group a satellite group, comprisin

attached. The rats of the satelliqg

, Zeist, The Netherlands. The animals
hey were about 25 days old. The body
and 42-66 g for females.

cked for overt signs of 111 health and
phalus, one rat with closed eyes and
ere discarded. The healthy animals were
computer randomisation program. Four
cup, the low~ and mid-dose group and
isted of 100 males and 100 females. The
es and 50 females. To each dietary

g 10 males and 10 femaies each, was

e groups, which received the same dilets

as the rats of the corresponding jain groups, were killed for

determinations of glutathione lev
when they had been on their diets
after an experimental period of 1§
The rats which were not allocated
kept in reserve for a period of fo
control group showing epileptic £fi1
two days after the atart of the st

used.

1s in the liver, half of the animals
for nine mounths and the remaining half
months.

to the main or satellite groups were
ur weeks, One female rat of the extra
rs had to be exchanged for a reserve

hdy. None of the other reserved were

SPI-01019
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The rats were housed under conventional conditions, five rats per sex per

cage, in suspended stainless steel cages (17 x 44 x 32 cz), ficted with

wire mesh floors and fronts.

Animals which were in bad condit
cages until they died or until {
was so bad that they were not ex
observed on Friday, the weekend)
rats improved they were returned
The male rats of the control-, 1]
in one room, the females of thes
and females of the extra control

ventilated with about 10 air cha

ion were housed individually in separate
hey were killed because theilr condition
pected to last out the night, (or, when

. If the condirion of the singly housed
to their original cage.

ow—, mid— and top-dose groups were housed
groups in a second room and the males
group in a third room. The rooms were

nges per hour. The temperature was kept

at 23 +1 °C, the relative humidfty was 40-80 % and a 12 hour light/dark

cycle was maintained (light from
acclimatisation period of 7 days
diets for four hours a day during
of 3 days, prior to the start of
diet without PVC for four to six

the animals to the daily feeding-

Drinking water was supplied in gl

with fresh tap water, except for

06.00 a.m. till 06.00 p.m.). After an
the animals were placed on the test

the entire test period. During a period
the experiment, the rats received stock
hours each day. This was done to adapt

period of four hours.

ass bottles, which were filled daily

the weekend, and cleaned once weekly.

2.4 Identification of the test sy

tem

The individual animals were i{dent
of rats (the control, low-dose, m
group) was fitted with a letter a
A table showing the group letter,

of animals is given on the next p

{fied in the following Qay. Each group

 d-dose, top~dose and extra control

hd colour code.

colour code, exposure level and number

hge.

SPI-01020
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group colour nominal acrual number of rats
letter code exposure levels exposﬁre main groups satellice grouc:
levels study no. 125 study no. 12%

(mg VCM/kg b.w./day) males females males females

A white 0 0 100 100 10 10

B blue 0.017 0.014 100 100 10 10

of green 0.17 0.13 100 100 10 10

D red 1.7 1.3 50 50 10 10

E brown 0 Q 100 100 10 10

Each rat was identified by a six
was even for males and odd for f

each rat was individually identi

digit computer reference number, which

emales., Within each subgroup of 10 rats,
fied by sex and one out of 10 different

V-shaped earmarks according to the following code:

Z = zero RlL1 = bne right plus one left
Rl = one right Rle = pne right plus two left
Rz = two right RZLI = two right plus one left
Ll = one left RZL2 = two right plus two left
L2 = two left R3 = three right

See also the cross reference lisgi
Each cage was provided with a coll

ence number range, the earmark ra

and the study number.

2.5 Experimental conduct

The experiment (main and satellitd

1979, Half of the rats of the sate
on May 20 or 22, 1980 and the remﬁ
for determinations of glutathione

rats in the main groups (assay no.
1982, when about 80 ¥ of the contr

died.

ng (Annexes 20 and 21).

ured card showing the computer refer=

ge, the cage number, the group letter

groups) was started on August 21,
llite groups (assay no. 126) was killed
{ning half on February 26 or 27, 1981
in the liver. The final autopsy of the
125) was carried out on June 24 to 29,

bl-~, low-dose and mid-dose rats had

The following determinations were

SP1-01021

ade:
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a) Analvysis of VCM in the diets

The VCM content of freshly prepaf
every fortnight. During the cour
each dose level were carried out

PVC-powder was determined.

The rate of evaporation of VCM 1§
the VCM content of the diets at ¢
after 1 hour and after 2, 3 and 4
were taken at random from the fe
test diets were taken in week 3,
analysed for their VCM content. A
diets were taken at the beginning

analysed.

- 13 -

ed diets was generally determined once
e of the study, 72 determinations for

At the same time the VCM content of the

ow the diets was determined by measuring
he beginning of the feeding-period and
hours. The diet samples to be analysed
ders. In this way samples of each of the
12, 27, 56, 79, 105 and 132, and were

t the same time samples from the control

of the feeding-period only and alsec

The analyses were carried out by +eans of gas—liquid chromatography ac-

cording to a method described by

b) Analysis of VCM in the_faeces

Freshly produced faeces from 5 ra
24 hours after the start of the f
week 6, 28, 52, 80 and 106. Fresh
lower part of a rat's abdomen. Th
10 ml ethylacetate, and stored at

of the supernatant liquid by gas

c¢) Calculation of the actual oral

Feron et al. (1975).

ts of each dletary group were collected

deding=-period at about 10.00 a.m. in

%

[«

faeces was obtained by squeezing the
droppings were weighed, submerged in
4 °C in a closed vessel until analysis

hromatography.

ntake and oral exposure levels of VCM

The amount of food eaten by the r
weight/day) was calculated for ma
grand averages of body weight (ta

test group over the whole experim

—

afs of each test group (g/kg body

1
b

bs and females separately from the
e 7) and food intake (table 9) of each

egtal period.

SPI-01022
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The VCM incake (mg/kg body weig
evaporation of VCM from the diet

£

e

consumption over the four—hour
(table 10). Both the rate of eva
assumed to be linear within each
VCM intake for each group during
calculated by multiplying the amd
period by the average VCM conten
total actual VCM intake was obta]

four one-hour periods of the feed

To obtain the actual oral exposure

T

o

vere corrected for the VCM excre
the faeces production (g/kg body
average of 36 g wet faeces/100 g
wet faeces (mg/kg body weight/day)
amount of faeces produced/kg body
the faeces (table 3). The amount
pressed in mg VCM/kg body weight/
oral intake of VQM (also expressed

the actual oral exposure level of

d) Clinical signs (main groups)

The animals were observed daily an

ness and tumours once every two W

- 14 -

t/day) was calculated from the rate of
(table 2) and the rate of overall food

eding=period for males and females

pboration and the rate of food intake were

hour of the feeding=-period. The actual

each of these four periods was

unt of food eaten during a one—hour

of the food eaten in that period. The

ned by adding the VCM intakes during the

ing-period.

levels of VCM, the actual VCM intakes

d with the faeces. For that purpose,
eight/day) was calculated based on an

food consumed. The amount of VCM in the

was calculated by multiplying the

weight with the VCM content measured in
bf VCM excreted with the faeces, ex-

lay, was substracted from the actual

in mg VCM/kg body weight/day) to find

veM.

d carefully examined for signs of {ll-

ks. All signs of ill-health or tox—

icity with any changes in behavioyr were recorded, together with the pro-

gression or regression of such abnl

the time of onset, dimensions and

e) Body weight (main and satellite

The weight of each animal was reco
test substance was started and fur
four weeks thereafter. From these |

of the animals of each group was cs

brmalities, as well as mortality and

location of palpable tumours.

groups)

rded when the administration of the
rher in week 2 and 4 and once every
ndividual figures the mean body weight

lculated.

SPI-01023
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f) Food consumption; amount and

Fate (main groups)

The food consumption was measure
3 and 4, 11 and 12, 23 and 24, 3
74, 85 and 86, 97 and 98, 109 and
The rate of food consumption was
initially and after periods of 1
was done for each of the diet grg
52, 64, 77, 90, 103, 116 and 129.

determinations was 20/sex/group.

g) Haematology (satellite groups)

t in 20 animals/sex/group, in week 1, 2,

} and 36, 47 and 48, 59 and 60, 73 and

110 and 121 and 122.

determined by weighing the feeders

hour, 2 hours, 3 hours and 4 hours. This
ups on one day in week 4, 12, 25, 38,

The number of rats involved in these

Samples of blood were collected from the tip of the tail of 10 rats/sex/

group on days 94 and 185 and of flive rats/sex/group on day 367, All blood

samples were examined for the fol

- thrombocyte count, by means of

lowing parameters.

the Sysmex Platelet Counter Pl 110 using

the manual of Toa Medical Electponics Co., Ltd., Japan

- prothrombin time using Normo-te
Oslo, Norway (Owren, 1959).

h) Glutathione in_the liver (sate

In week 40 and 80, five rats/sex/
livers were quickly removed and ¢

equal, pieces; both were weighed

st reagents from Nyegaard & Co. As,

1lite group)

group were killed by decapitation. The
doled to O °C and cut into two, about

4nd stored in a freezer at -20 °C until

analysis. After thawing, each samfjle was homogenised in ice=cold 0.1 M

EDTA(Naz) solution. A part of the |homogenates was centrifuged at 2800

rpm for 5 minutes. The non-protei
tent of the supernatants was dete

zoic acid) by means of an AutoAna

1 bound sulfhydryl ('glutathione') con—
jmined vith 5,5'-dithiobis=(2-nitroben-
y

jer.

SPI-01024
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i

All males still alive in week 14§
in week 150 (June 28 and 29, 1987

and subjected to a careful gross
il

All superficial tissues, includi

about 80 X had been reached in
thorough autopsy was also perfo

tremis.

pinna, eye and externmal auditory

palpation for distortion, swelli

lar attention was given to the m

tures. The external nares, buccal
and the cranial roof removed to a
gland and cranial nerves. After v
tion, all subcutaneous tissues we
nodes, mammary and thyroid/parath
racic viscera was noted, and atte
nodes and heart.

The abdominal viscera were examin

were removed and all pleural surf

The kidneys were incised and exam

Any abnormalities in the appearan
uterus, intra=-abdominal lymph nod
were recorded. Any lesion suggest
details of location, size and mul
possible invasion to adjacent scr
Samples of the following tissues

in 4 % aqueous neutral phosphate~

adrenals ovaries
aorta pancreas
axillary lymph nodes parotid
brain preputia
caecum pituitar
cervix prostate
coagulating glands seminal

(June 24 and 25, 1982) and all females
) were killed by decapitation, autopsied
examination. At that time a mortality of
e control, low=- and mid-dose groups. A

ed on rats found dead or killed in ex~-

g the urogenital orifices and tail, each
eatus, were examined visually and by
or evidence of tumour formation; simi-
ry tracts and subcutaneous struc-
cavity and tongue were then examined,
llow observation of the brain, pituitary
Fntral midline incision and skin reflec-
re examined, including regional lymph
yroid glands. The condition of the tho-
htion was given to the thymus, lymph

pd before and after removal. The lungs
pces examined.

[ned.

te and size of the gonads, adremals,
s and accessory reproductive organs
Lve of neopiasia was noted, including
tiplicity. Any evidence of adhesion or
yctures was noted.

ind organs of all animals were preserved

4

buffered formaldehyde solution:

9
]
3

alivary glands
glands '

SPI1-01025
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coicn skelqtal auscle

duodenum skin

epididymides spinal cord

exorbital lachrymal glands spleen

eyes sternum (with bone marrow)
sciatic nerve stomafh

heart submakillary salivary glands
ileum sublihgual salivary glands
jejunum testes

kidneys thymus

liver thyrojd

lungs trachea

masmary glands urinary bladder

mesenteric lymph nodes uterusg

nose Zymbal glands

oesophagus all grdoss lesions

Tissues required for microscopic
wax, sectioned at 5 pm and stained
Histopathology was restricted to t
or presumable tumours in the abdom
the mammary glands. As to the live
taken from a different lobe, were
from the same three lobes at about

were prepared from liver tissue sho

2.6 Statistical analysis

Data on body weights were subjected
followed by Dunnett's multiple comg
Thrombocyte counts and procthrombin
Whitney U-test, Levels of glutathio
Student t-test.
Data on mortality and wicroscopical

Fisher exact probabllity test.

Grossly visidble masses were evaluat

amination were embedded in paraffin
with haematoxylin and eosin.

he liver, all grossly visible tumours
inal cavity, the glands of Zymbal, and
r, of each rat three liver pleces, each
studied; these pleces were always taken
the same sites; in addition sections

wing gross changes.

SPI1-01026

to one-way analysis of (co-)variance,
arison test.
time values were analysed by the Mann

ne in the liver were evaluated by the

observations were analysed by the

Ld by the Chi square test.
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2.7 Contributors

Ma jor contributions to this study

Animal handling and:

diet preparation

Diet analysis

Clinical chemistry :

Biochemistry

Histotechnique

Pathology

Study director

Study supervisor

2.8 Deviations from the protocol

: A. Schouten

: Dr H.,P. Til

Ms. M_M. And
J.M. Blom
Ms. A. Dijks
Ms. G.G.M. T
Ms. A.A. var
D.C. Veldhuy

Dr H.E. Fal

_ls-

were made by:
ringa

tra

leer

Tuyl

sen

e

J.F. Catsburlg
: Dr D.C. Lee

Ms. M.T. v,
Ms. J. Wisma
Ms, ALP.M. v
Ms. N, Hagem
H.R. Immel
Dr V.J, Fero

Dr V,J. Fero

ater

Rijswi jk

n

L. Tuyl-Fonville

pyer

!

= At the request of the sponsor, flhe glutathione determinations in the

liver were carried out after 9 Jnd 18 months instead of after 6, 12 and

24 mounths.

- Prothrombin time and thrombocyt

count in rats of the satellite groups

after 24 moaths could not be carfried out, because all rats of che sat-

ellite group had already been kiflled before that time.

SPI1-01027
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3. RESULTS

3.1 Analysis of VYCM in the diers

The average VCM content of freshlﬁ
0.49, 4,49 and 44.1 ppm for the 1ld

ively (table 1).

The VCM content in all three test
four-hour feeding-period (table 2)

during the first hour. Proportiona

the same in all three test diets a

ing the four—hour period. On avera
39 and 38 X after 1, 2, 3 and 4 ho

3.2 Levels of VCM in the faeces (t

The VCM content of the faeces incr
VCM. No appreciable differences in
within one particular test group.
faeces expressed as percentage of
to be 23.5, 25.9 and 23.9 X for th
spectively.

3.3 Actual oral exposure levels of

-19-

tables 1 and 2)

prepared test diets appearad to be

=, mid=- and top-dose group, respect-

diets decreased with time during the
. The greatest losses were observed
L1y,

F the corresponding points of time dur~

the losses of VCM were virtually
e, the cumulative losses were 22, 30,

Trs, respectively.

E:

ble 3)

gased with increasing dietary levels of
VCM content of the faeces were found
1

G

he average amount of VCM found in the
he actual oral VCM intake, was found

low=, mid—, and top-dose groups, re—

— 0

VCM (table &) SPI-01028

The VO content of the freshly pre
basis for calculating the average

the loss of VOM frow the diets dur
2), the rate of food intake (table
(table 3) were known, the actual o
group could be calculated (see sec
0.13 and 1.3 mg VCM/kg body weight

groups, respectively (table 4).

pared test diets (table 1) formed the

v
i

CM content of the various diets. Since
hg the four—hour feeding-period (table
J0) and the VCM content of the faeces

r3l exposure levels of VCM for each

€]
/4

lon 2.5). They were found to be 0.014,

fay for the low—, mid—, and top-dose

I
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When the actual oral incakJ o
theoretical intake, the val
males, and 80.1, 79.8 and 7

dose groups, respectively.

e
5.
Ch
the various test groups was|c
BO

A

in good agreement with the

using much higher dietary 14

3.4 Sywmptomatology and surviv

- 20 -

f VCM Uas'expressed as percentage of the

s found were 81.5, 81.2 and 81.3 % for

8 X for females of the low—, mid— and top-
e overall average for males and females of
alculated to be 80.6 X. This percentage was
Z found in the previous life-span study
els of VOM (Feron et al., 1978; 1981).

al (tables 5 and 6)

There were no overt signs of
f

e

iour of the rats during the
markable.

After 18 months a

reaction to treatment with VQM. The behav-

irst 18 months of the experiment was unre-

ing symptoms developed in all groups and the

number of unthrifty rats indreased, more rapidly in males than in fe-

males. The poor coundition st
emaciation, followed by dysp
many cases severe emaciationl
Randomly distributed major a
clusion of incisors, staired
and eyes, wet stools, focal

legs, loss of one or both ey

Macroscopically visible or p:

I

dence and the total ﬁumbe: of

total number of rats which s

with the number of masses is

than in males. Taking into aq
50 rats of each sex, the totd
dose group was higher than id
ence appeared to be caused by
liver cysts (see also tables
palpation of the abdomen.
'In the extra control group t
was relatively low as compare
included. The low figures for]
related to the relatively hig

fewer animals of this extra ¢

anamnmndarad uieh AlAd acae.

ps and white opaque cornea.

owed such a lesion at any time,

rted with a humpbacked position and slight

hoea, pale eyes, lethargy, filthiness and in

pbnormalities due to ageing included maloc-

coats, a bloody discharge around nostrils

hlopecia, focal dermatitis, paresis of hind

SPI-01029

plpable masses occurred in all groups. The

together

given in table 5. In females both the inci-

these gross lesions was considerably higher

count that the top~dose proup comprised only

1 number of masses in females of the top-

the other groups. This remarkable differ—
the high number of top-dose females with

13 and 14), which are easily detected by

total number and the incidence of masses
to the other groups, the control group
the extra control group are undoubtedly
h and early mortality in this group, giving

bntrol group the time to develop lesions
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The cumulative mortality is give

in table 6. Up to week 68 mortality was

very low. Thereafter, mortality gradually increased, more quickly in the

extra control group than in the pther groups. The extra control animals -

which were housed in a separate foom - were much more severely affected

by chronic respiratory disease than the animals in the ocher groups (see

also 3.9.1). This phenomenon und¢ubtedly explains the higher and earlier

mortality in the extra coantrol ggoup.

3.5 Bedy veights (tables 7 and 8;

In the three test groups, the me

to those of the controls. Some is

was no evidence of a dose-related

figures 1 and 2)

body weights were generally comparable
lated changes were observed, but there

response.

In the extra control group mean bpdy weights were statistically signifi-

cantly decreased throughout the st

udy in males and from day 674 and on-

wards in females as compared to the standard control group. In males the

lower body weights were accompanie

Since the extra controls were hous

weights and food consumption migh{
vironmental condition (see also 3|

conditioned in the same way as thd

3.6 Food intake (tables 9 and 10)

Food intake showed wide variations
one group. There¢ was, however, no
by VCM~feeding (table 9). Males of

food intake than the other groups

No appreciable variations were enc
tion in the various groups (table

slightly less quickly than males.

d by lower intake of food (see 3.6).
ed in a separate room, the lower body
be due to unknown differeaces in en-—
4), although this separate room was

other rooms.

among the different weighings within
vidence that food intake was affected
the extra control group had a lower

From week 3 onward.-

buntered in the rate of food consump-

10). Females consumed thefr food

SPI-01030
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4

3.7 Haematology (table 1l1)

Thrombocyte count did not show d
groups and the controls. The sli
increase in females of the top—dq
when compared to the extra contrd
Prothroubin time of females of tf
after 3 and 6 months.

However, pp

control group was even higher at |t

the groups occurred after a feed

3.8 Glutathione levels of the 1i

Ehe,

BE
- -

bse~related differences between the test

though statistically significant

bse group on day 366 was not apparent
ls.

e top—-dose group was slightly increased

othrombin rime of females of the extra

he same stages. No differences between

ng-period of 12 months.

r (table 12)

There were no significant differe

the various test groups and the cp

3.9 Pathology

3.9.1 Gross examination (table 13
The incidence of liver nodules sus
males and females of the top-dose
animals. Most of these tumourous q

solid and pale or had the same col

were large (diameter 2 to 4 cm),
haemorrhagic. Cysts in the liver (
a common finding in the strain of
such cysts was much higher in fem
females of the other groups, the g
widely in size, were often multipl
watery liquid.

There was no evidence that any of

hces in liver glutathione levels between

ntrols, either after 9 or 18 months.

pected of being tumours was higher in

groups than in controls or lower dose

Jasses were small (diameter up to I cm),

our as the adjacent liver tissue; some
oft or firm and occasionally slightly

f old rats, particularly in females, is
racs used., However, the incidence of
les of the top-dose group than in
ontrol group included. The cysts varied

e and generally contained a turbid,

the other gross lesions observed and

summarised in table 13 were rela:ek to the administration of VQM.

SP1-01031
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Severe chronic respiratory diseas%
emphysema (spongy lungs) was seen|m
control group than in the other gto
vanced CRD lost weight and emaciate

extremis.

Other coaspicuous findings in ant

high incidences of bilateral testicu

coagulating glands and seminal vegqi
secondary sexual glands were often
lesions also occurred separately. M
females of this group showed protr]

exclusively observed in severely e

3.9.2 Microscopic examination

Liver (table 14)

Increased incidences of foci of cel
hepatocellular carcinomas, liver—cg
observed in the top~dose group. Mo1
females and one male had developed
tumours have not been seen in any ¢
morphology of the hepatocellular l¢
of the liver lesions described in f
the long-term effects of oral admin
al., 1981), no further discription
this report. The morphology of VCM-
been described in a previous report
Table 14 also shows that in females

and mid-dose group the incidence of

ation was significantly higher than

nid—dose group the number of female

was statistically significantly hig

s

19
[9s)

(CRD) often accompanied by focal

I3
T

uch more equently {n the extra
ups. Many of the rats arffected by ad-

d before they died or were killed in

ls of the extra control group were the
lar atrophy and atrophy of the

cles. Atrophy of the testes and of the
seen in the same animals, bur these

oreover, a relatively high number of

ion of the eye balls; this was almost

aciated rats.

lular alteration, neoplastic nodules,
1]l polymorphism and cysts have been
eover, in the top~dose group two

a hepatic angiosarcoma, whereas such
f the other groups. Since the

sions was essentially the same as that

ull detall in our previous report on

iseracion of VCM in rats (Feron et

of these alterations is presented in
Hnduced hepatic angiosércomas has also
(Spit et al., 1981).

, but not in males, of both the low=

basophilic foci of cellular alter-
In addition,

b bearing foci of cellular alteration

in controls. in the

Ter than {n the control group.

SPI-01032




There was no evidence that any off the other hepatic lesions observed, was
related to the feeding of VCM. There were a few scatiscically significant
differences between test groups fnd the control group, but this concerned
decreases in incidence in the tept groups (e.g. slight cholangiofibrosis
in males), or the differences wefe not statistically significant as com~
pared to the extra controls (e.g} single cell necrosis in females), or
there was no dose-response relatjonship (e.g. focl of degenerated hepato-
cytes in males).
As compared to controls lower indidences of several hepatic abnormalities
were found in the extra control group. Examples of such lesions are

cysts, bile duct proliferation, dholangiofibrosis and vacuolisation of

periportal hepatocytes in femaled, and liver cell polymorphism in males.
Such changes might be assoclated With old age and their relatively low
incidences in the extra control group is most probably due to the much
lower average survival time of thkse animals (118 weeks) in comparison

with that of the controls (129 wekks).

Mammary glands (table 15)

The number of females bearing a mammary gland tumour was considerably
lower in the extra control group and in the low~ and mid=-dose groups than
in the control group. In the same|groups the number of females with a
mammary fibroadenoma was also lowér than io the control group. There was
no indication that the incidence ¢f mammary gland carcinomas increased

with increasing VQ dose.

Abdominal tumours (table 15)

All intra-abdominal tumours found |at autopsy were examined histologi-

cally. The numbers of mesotheliomas detected in rats of the different
groups indicate that there was no [evidence of a relationship between the
administracion of VCM and the devellopment of this type of tumour.

Zymbal gland tumours , SPI-01033

All gross tumours in the head regipn were studied by light microscopy. No

Zymbal gland tumour was found.
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4, DISCUSSION

In the present study no effects
than liver changes, and a highej
pared to the control group durif

imental period.

The differences in mortality bet

r
(V]

attributable to VCM were observed other
mortality in the top-dose group as com—

g the last 6 to 9 sonths of the exper—

Ween the top—dose group and the control

group were slight and attained a
at a few points of time. This sl
dose group might be due to the i
non—neoplastic liver changes 1in

been observed in females, but no

level of statistical significance only
ightly increased mortality in the top-
hcreased incidence of neoplastic and
this group. A similar adverse effect has

L in males, of the low=-dose group (1.7 mg

VQ4/kg body weight/day) used in
with VCM (Feron et al., 1981).

From the previous study (Feron et
exposure to VCM at a level of 1.7
series of changes in the hepatic
increased incidence of cellular
hepatocellular carcinomas, an inc|
liver—cell polyworphism, and an i
the present study the same type o
found in the top—dose group recei
addition, one male and two female
hepatic angiosarcoma; in the prev
vere observed at VCM levels of S.

not at the lowest exposure level «

As compared to controls increased
hepatocellular alteration occurreg
females of each of the dose groupsg
of foci of cellular alteration in
dose levels. Moreover, the number
alteration in the liver (all type
males of the top—-dose group and in
than in controls. These findings s

exposure to VCM at levels of 0.014

increased occurrence of focl of ce

pcreased incidence of hepatic cysts.

he previous long-term oral rat study

SP1-01034

al., 1981) it appeared that oral
mg/kg body weight/day resulted in a

parenchyma. These changes included an

teration and neoplastic nodules, a few

reased incidence and degree of

In

f treatment~related liver changes were
bing 1.3 mg VCM/kg body weight/day. In
B of the top-dose group had developed a
[ous experiment hepatic anglosarcomas

D mg/kg body weight/day and above but

f 1.7 mg/kg body weight/day.

incidences of basophilic foci of

in males of the top—dose group and in
. In females the incidence of this type
the liver increased with increasing

of rats bearing foci of cellular

of focl) was significantly higher in
females of the mid- and top-dose group
ggest a relationship between the oral
and 0.13 mg/kg body weight/day and the

) lular alteration in the liver of

.y

o

- - - —
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The incidence of basophilic foc
of the control group (9/98 or 9
of this type of foci in female

i of hepatocellular alteractions in females

%) was clearly lower chan the {ncidence

tontrols used in the previous long-term

oral rat study with VCM (10/57 br 18 %; Feron et al., 1981). Similar

incidences were also found in females of control groups of three ocher

long-term rat studies carried oyt in our Institute more or less

simultaneously with the study of

being 11/95 or 12 X, 3/20 or 15X

Feron et al. (1981); the incidences:
and 17/99 or 17 %. These data seem to

indicate that the incidence of Hasophilic foci (9 %) in females of the

control group of the present V
seem to throw doubt upon the to

increase in incidence of this ¢

study 1is unusually low, and, thus, would
cological significance of the slight

e of foci of cellular alterations in the

low= and mid-dose groups. Howevefr, the incidences of basophilic foci of

hepatocellular alterations in fepales of control groups of other

long=term rat studies performed In our Institute in the same period as

the present VCM-study were: 0/20
4/50 or 8 X, Compared to these £
found in the preseat group of fe
thus support the suggestion that
0.13 mg/kg body weight/day may h4

cellular alteration in the liver

or 0 2, 1/20 or 5 Z, 5/69 or 7 X and
gures an incidence of 9/98 or 9 % as

ale controls is not unusually low, and,
the feeding of VCM at levels of 0.01l4 or
ve resulted in more basophilic foci of

of female rats.

The directive of the European Co

(78/142/EEC) imposes a maximum pe

uaity (EC) of January 30, 1978
itted limic of 1 ppm residual VCM in

finished plastic materials or artficles intended for use in contact with

foodstuffs. The same EC~directive

stipulates that any migration of VCM to

the food must not produce a conceptration in the food of greater than 10

ppb VCM which is or is very close|to the detection limit of VQM in

foodstuffs.

Calculations based on a survey of|residual levels of VCM in PVC boctles,

films and foods in the period of

1974-1977, suggest that the intake of

VCM from the average diet will be|less than 0.1 ug per person per day

(Crosby, 1982; Ministry of Agriculrure, Fisheries and Foou, 1978). What

does this maximum oral daily intaKe of VCM by humans mean in terms of

cancer risk?

SPI-01035
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Extrapolation of the results of
linear extrapolation model and
risk from oral VCM exposure for
oral intake of 0.4 ug VOM per p
oral daily intake is only 0.1 p
risk is at least a factor 4 low

is a conservative and prudent o

risk might be (considerably) loy

linear model. In addition, comp
ological study of vinyl chlorid
in the cohort of workers based
suggested that humans are less
VCM than rats (Gehring et al.,

this means that the cancer risk

VCM/person/day is small enough t

5. CONCLUSIONS

The results of the pregent oral

non-neoplastic changes in the

VCM at a level of 1.3 mg/kg bod

~2
~

the present rat study to humans using the
taking inCo’accoun: an acceptable cancer
man of lO-O, leads to an acceptable

prson per day. Since cthe estimated maximum
g VCM/person/day, the estimated cancer

br. Moreover, the extrapolation model used
he, which implies that the actual cancer
per than that calculated by means of the
4grison of the results of an epidemi-
¢ workers with the predicted cancer risk
dqu the results of VCM studies in rats
9

1

ensitive to the carcinogenic action of
979). Translated into practical terms
of a maximum oral daily intake of 0.1 ug

p be practically neglected.

ptudy allow the following conclusions:

jy weight/day induces neoplastic and

4

liver of male and female rats,

rats bearing foci of cellular

increased incidence of basophil

liver of female,

with respect to the induction

VCM at a level of 0.13 mg/kg bg

VCM at levels of 0.014 or 0.13

but not of mall

0.13 mg VCM/kg body weight/day

dy weight/day may lead to more female

lteration in the liver,

mg/kg body weight/day may result in an
1ic foci of cellular alteration in the
e, rats, and

is a "no-observed-adverse—effect-level”

of tumours in rats.

SPI-01036
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8. RETENTION OF RECORDS, SAMPLES|AND SPECIMENS

All records concerning the diecaty formula, daily observations, body
weights, food intake, haematology, clinical chemistry and gross— and
microscopical examinations and all other information relevant to the
quality and {ntegrity of the study have been filed in the archives of the

Department of Biological Toxicoldgy together with the master copy of this

report., Materials (samples of thel test substance, wet specimens, blocks)
have been stored, and will be rethined for a period of eight years, i.e.
till July 1990, The slides will b retained for a period of 15 years,

f.e. till July 1997.
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QUALITY ASSURANCE UNIT TNO - |P.0. Box 360, 3700 aJ ZEIST, Netherlands

STATEMENT OF GLP CCMPLIANCE

On : Lifespan oral carc]
Report no.: V 83.285/291099
Date : September, 1983

ThHe study was carried out under]

Wichin reason there have been n

nogenicity study of vinyl chloride in rats

conditions of good laboratory practice.

b circumstances that might have affected

the quality and integrity of thk results obtained.

Dates and number

of inspections:

19 November 1979 (1)
22 and 25 February 1980 (1)
12 May 1980 (1)
12 November 1980 (1)
17 November 1980 (2)
23 January 1981 (1)
3-4 March 1981 (2)
14-15 May 1981 (3)
18 August 1981 (1)
27 October 1981 (3)
22 January 1982 (3)
12-13 May 1982 . (2
24 June 1982 . (1)
8 July 1982 (3
8-11 March 1983 (2)
10 March 1983 (1)

Draft report audit:

10-11 March 1983

Final report audit:
20 September 1983 .- (1)

B

Drs S. van Straten
-

Dates of reports
to management:
19 November 1979
25 February 1980
12 May 1980

12 November 1980
18 November 1980
26 January 1981
S March 1981

18 May 1981

18 August 1981
27 October 1981
26 January 1982
13 May 1982

24 June 1982

8 July 1982

16 March 1983

24 March 1983

24 March 1933

20 September 1983
SPI1-01041

g

date: 59 \/’%v{p—. For 9 73
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CIVO/TNO
STUDY NO 125 CARCINOGENICITY §TUDY IN RATS WITH VCM IN TRE DIET

TABLE 1 LEVELS OF VCY IN THE QIET IMMEDIATELY AFTER PREPARATION OF THE DIE'I‘S‘17
Group Intended oral exposufe Dietary level of VCM (ppm)
levels of VCM MEAN SEM N
(ug/kg b.w./day)
A 0 <0.1 72
B 0.017 0.487 0.013 72
C 0.17 4,487 0,097 72
D 1.7 44,07 0.926 72
E 0 <0.1 65

L The VCM content of the PVC-ppwder with VCM was on average 4582 + 98 ppm,

SPI-01042
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STUDY NO 125 CARCINOGENICITY STUPY IN RATS WITH VCM IN THE DIET

TARLE 3. MACROSCOPLIC PATHOLOGY

Site and type of observations

Incidence of observations

MALES

wg VCM/kg b.w./day

0 .017 0.7 1.7 0

Initial number of animals

Effective number of animals

MODE OF DEATH:
a. found dead
b. killed in extremis
c. terminal sacrifice
AUTOLYSIS/CANNIBALISM:
a. slightly autolyctic’
b. partially lost

¢. completely lost

SKIN / SUBCUTIS

1. tumour or suspected of tumour
2. alopecia

3. edema

4. haemorrhage

5. injury

AXTLLARY LYMPH NODES

1. tumour or suspected of tumour
2. enlarged

3. reddish

PREPUTIAL -/CLITORAL GLANDS

}. tumour or suspected of tumour
2, evidence of inflammation

3. enlarged

4. small

5. cyst
MAMMARY GLANDS

l. tumour or suspected of tumour

SPI-01063

2. evidence of secrerory activity
3. haemorrhage

ABDOMINAL CAVITY

]. tumour or suspected of Cumour

2. ascites

100 100 100 50 100
9% 100 99 4S 100

26 26 25 16 10
54 54 57 27 90
20 20 18 7 0

10 15 13 8 S
Il 4 4 9 ]

1 ! 1 Q
5 7 9 3 3
4 1 7 3
2 3 2 l 0
o 0 ] 0
¢ o 2 1
3 2 0

2 2

! 0 0 0
3 5 2 1 2
7 b 2 2
0 1 ] 0 ©
0 0 aQ
6 o o0 © 0

12 6 8

FEMALES
mg VCM/kg b.w./day
0 .017 0.17 1.7 0
100 100 100 50 100
98 100 96 49 100
8§ 15 9 S 8
71 62 67 41 92
21 23 24 4 0
6 2 6
0 2
2 0 4 ! 0
5 3 2 3
10 9 9 4 8
1 1 l 0 0
0 o
0 1
0 0 l 0
1 ]
0 0 0 0
3 1 0 2 0
5 5 1 3 5
0 0 1 1 0
0 a 0 0
0 | o}
39 25 28 18 23
53 35 41 21 29
0 0 0 ¢ o
&6 8 5 2 6
5 5 5 4 6



STUDY NQ 125 CARCINOGEMICITY STUDYV L 4TS WITH WwQ¢ i Tuo »iIT
TAKLE (3. MACKOSCOPIC PATHOLOGY {CONTINUED 1) S
tncidence of ub:t.-—rv;xtions )
Site and type of obsvrvations MALES FEMALES T
mg VCM/kg b.w./diay wy VCM/ke b.w./dav
0 .017 C.17 1.7 0 0 .017 Q.17 1.7 0
SPLEEN
}. cumour or suspected of cumour 0 _ 1 0 1 0 0 1 0 0 3
2. splenomegaly ' 8 14 7 3 2 b6 2 4 2
3. atrophy ¢ 0 Qg o 1 0 0 ¢ ! 0
4. granular surface 2 0 I 1 0 ¢ @ 1 t G
5. small ! 0 0 1 1 0 0 2 0 0
6. small nodule 0 © 1 0 0o 0o 0 ©
7. dark 0 0 0 O e 1 0 o0 0
ADRENALS
]. tumour or suspected of tumour 7 5 2 0 1 5 5 2 0 1
2. small (unilateral) 1 0 i 0 1 1 l 0 0 0
3. haemorrhagic 0o o o 0 O 1 ! } 0 o
4. discoloured a. pale - ) 0 1 1 13 2 0 ] 2 }
b. dark 3 6 1 0 2 4 7 4 7
5. spotted 9 8 7 I 2 26 25 27 14 23
6. enlarged a. unilaceral 6 2 8 2 l 21 g 6 4 7
b. bilateral 3 2 2 2 i 1 1 5 1 4
KIDNEYS
I. tumour or suspected of tumour 0o 2 3 0 0 6 2 0 o0 o
2. granular surface 1110 9 I 8 5 2 2 0 ©
3. unilateral hydromephrosis 1 1 0o 1 0 32 3 0 o
4. discoloured a. pale s 2 7 2 3 31 1 0 o0
b. dark ! 0 2 0 1 o 1 0 0] 1
¢. greenish 1 1 2 0 0 I 3 1+ 3 0
d. reddish 0 0 0 o | 0 0] a 0 0
5. cyst(s) S 4 4 2 4 | 4 3 0 }
6. enlarged 3 2 4 0 2 ] 1 2 0 0
7. small Y 0 o 0 0 0 i 0 0 o]
8. spotted SP1-01064 I 0o 0 0 1 0 0 0 0
STCACH
1. enlarged/swollen 4 1 6 3 6 I 4 3 2 0
2. haemorrhage/erosion 1 6 S5 & 1 0o &6 I 2 2
3. rough inner surface ] 0 o o 0 0 o 0 o o
4. tiiickened cardial/fundic wall 0 ! 0o 0 ©0 ! o 0 0 O
5. thin fundic wall c 0 ] 0 0 0 0 c 0 0
6. trichobezoar ~ - -



e Thw BRA
STUNY NO 123 CARCINOCUNICITY STUDY IN RATS WITH V(¥ IN THE DIET
TARLE UV MACKOSCOP c vaTHOLOCY  (CONTINUED )
T Incidence of ohsarvations
Site and type of obscrvazions MALES FEMALES
mg VCM/kg b.w./day mg VQU/kg b.w./day
0 .07 0.17 1.7 0 0 .017 0.17 1.7 0
SMALL INTESTINES '
1. tumour or suspected of tumour c 2 o0 0 ¢ 0 0 0 o©
2. prominent Peyers's patches 3 4 0 0 1 6 0 2
3. enlarged/swollen 3 3 3 1 0 31 0 0 o0
4. haemorrhage 1 2 2 1 0 0 1 c o0 ¢
5. reddish 10 1 0 0 0 0 0
6. filled with watery fluid 0 o ] 0 1 0 o 0o o0 0
COECUM
!. tumour or suspected of tumour 0] 0 ] o 0O 0 0 0 O 0
2. enlarged/swollen 8 5 7 5 3 3 3 0 o0 o
3. small 0 | 0 0 0 0 0o 0 ¢ 0
4, filled with watery fluid 0 ¢ 0 o 1 ¢ ¢ o o0 o
COLON '
l. tumour or suspected of tumour 1 o o0 0 O ! 0O 0 o 0
2. enlarged/swollen 0o 2 2 2 o 1 ¢ 0 0o 0
3. filled with watery fluid 0O 0 0 o 1 0O 0 o0 0 o
4. accreted to the cervix 0 o 0 o0 o o ¢ 1 o0 o
MESENTERY
1, tumour or suspected of tumour 0 1 2 0 2 2 4 0 3
2. edema 0 0 4 0] o] I c 0 o c
3. dilated blood-vessel 4 4 3 ) o] 5 4 1 I 3
4, thrombus in blood~vessel 0 0 1 0 0 0 0 0
5. haemorrhage o 0 0 0 4] 0 0 1 o o
PANCREAS
l. tumour or suspected of tumour 2 1 1 0 o 4 4 2 4 5
2. discoloured a. pale 2 0 o 2 1 o 0 o0 1 2
b. dark 4 0 3 0 1 ! 2 2 0 2
¢. reddish ! 0 ] 0 0 2 0 0 ! 0
3. edema 0] 1 1 0] 0 0 0 0 0 ©
4. spotted 3 0 o0 0 0 2 0 0 0 O
5. small haemcrrhages 0 0 0 o i 0 0 o0 0
MESENTERIC LYMPH NODES
I. tumour or suspected of tumour & 2 2 o0 0 6 & 2 3 2
2. enlarged 33 1 1 1 - i3 0o o
3. small SPI-01065 o 1 1 ! 2t 2
4. edema 0 0 2 3 2 ! ! 0 3
4 . . - e -



STUDY NO 123 CARCINOGENICITY STUPY IN RATS WITH VM [N THE 2I=T
ARILE 13, MACROSCCPIC PATHOLOGY (CONTINUED 3)
Incidence of observations
Site and type of obscrvations MALES FEMALES
mg VCM/kg b.w./day mg VQM/kg b.w./day
0 .017 0.17 1.7 0 0 .017 0.17 1.7 O
6. discoloured a. pale | 0 © l 0 6 o 0O 0o O
b. dark 10 1 0 0 0 0 0 0 o0
c. greenish 0 0 0 o 6 o0 t 0 0
d. reddish v 0 0 0 0 0 2 ! |
URINARY BLADDER
|. tumour or suspected of tumour 0o 0 1 0 0 ! 1 6 0 o
2. haemorrhage ' 1 2 0 0 o0 0O 0 2 0 o
3. enlarged/swollen 1 2 0 0 2 3 2 1 0 o
4. calculus/concrements 0 0 1 0 0 0 0 0 0 o0
SEMINAL VESICLES
l. tumour or suspected of tumour 1 0 0 o - - - - -
2. evidence of inflammation ) 1 o} - - - - =
3. enlarged 1 o] 0 - - - - =
4. atrophy 4 10 3 27 - - = - =
COAGULATION GLANDS
l. tumour or suspected of tumour 1 1 c o - - - - -
2. evidence of inflammation 1 0 0 o0 - - - - -
3. enlarged 0o 0 0 o - - - - -
4, atrophy 5 9 3 27 - - - - -
PROSTATE
1. tumour or suspected of tumour 0] 5 3 0 I - - - - -
2. evidence of inflammation ! 2 0 0 o - - - - -
3. enlarged 1 1 o 0 | - - = - -
4. atrophy 4 1 2 1 8 - - = - -
TESTES
]. tumour or suspected of tumour 3 4 0 0 - - = - -
2. atrophy a. unilateral 14 10 18 5 S
b. bilateral 10 9 5 22 - - - - -
3. enlarged (unilateral) 2 2 1 0 - - - - -
4, cryptochismus ! 0 1 I - - - - -
EPIDIDYMIDES
l. tumour or suspected of tumour | C 0 o0 - - - - -
2. evidence of inflammation 0 o 1 0 - - - - -
3. atrophy 2 0 0 l SPI-01066
4. haemorrhage ! 0 ¢ O




TARLYE U3, HACROSCOIC PaTHOLOGY (COW

IN RATS WiThH VQ4 [N THE DLET

- - - - —— -

TINUED

LA

4)

Site and type af abscecvations

w

Incidence ol voservacions

MALES FEMALES

mg VCM/kg b.w./day

mg VOM/kg b.w./day

e - 0 _.017 0.17 1.7 0 0_.017 0.17 1.7_0
OVARIES
|. tumour or suspected of tumour - - - - - 6 4 3 5
2. cyse(s) - - - - - 8 11 15 3 7
3. enlarged - - - - - 5 2 4 2 7
4. reddish - - - - = 2 ! l ] o]
UTERUS
1. tumour or suspected of tumour - - - = - 21 29 28 11 33
2. hydrometra - - - - - 2 1 1 3 2
3. evidence of inflammation - - - - - 1 1 0 o0 ©
4, pyometra - - = - - 0 2 0 0 o
5. enlarged/swollen - - - - - 10 2 2 2 7
LIVER
I, tumour or suspected of tumour 1 ] 2 1 2 1 3 8 ¢
2. prominent lobular pattern ) 4 2 0 O o 1 3 ] o
3. swollen/enlarged 2 4 5 ! 0 3 2 0 0 0
4, discoloured a. pale 3 2 0 1 0 13 12 1
b. dark 3 3 0 0 i 6 o 0 1 o0
. cyst(s) 2 1 5 4 0 17 14 22 33 3
6..small 0 } 1 0 6 0 2 0 o0
7. small surface lesions (rosette,
comstriction) 1 ! 0 1 O 0 0.
8. spotted 5 8 !
9. granular surface ’ 0o 2 0 1 2 0 o
THORACIC CAVITY
I. tumour or suspected of tumour 0 o o0 O c 0 o0 ©
2. hydrothorax !
3. haemothorax 4 4 S 1 0 ¢
THYMUS
!. tumour or suspected of tumour ] i 0 0 0
2. enlarged D I 0 | !
3. spotted 6 0 0 0 ¢ 0
HEART
. enlarged (atria) i4 19 16 = 3 6 7 !
2, thrombus SPI-01067 3 7 € 5 0 4 4
J. pale q c 1 0 0 0 0 0



CivOTHY
STUDY NO 125 CARCINCGENICITY ST#DY IN RATS WITH VM IN THE DIET
TABI P30 MACROSCOPIC PATHOLOGY {CONTINUED 35)
Incidence of observations
Sitev and type of observations MALES FEMALES
mg VCM/kg b.w./day mg VQM/kg b.w./day
0 .017 0.17 1.7 0 0 .017 0.17 1.7 O

MEDIASTINAL LYMPH NODES
I. tumour or suspected of tumour 3 ] 0 i 0 0 o O ¢
Z. enlarged - Tty 2 270 1T o0 2 727270 C
LUNGS
1. tumour or suspected of tumour 0] 1 0] c 1 0] 0 0] !
2. evidence of CRD®) 6 s 72 3 10 9 67
3. spongy 8 11 1 50 5 5 4 3 36
4. spotted 18 18 26 9 & 20 17 9 6 4
5. haemorrhage 1 0 4 0 1 0 o 1 0 ]
6. discoloured a. pale 1 2 0 4 2 5 6 4 0 2

b. dark ] 0O 0 0 o0 O 0 0 o0 o

¢. reddish 1 3 ] 0 o0 o 2 0o 0 ©
7. atelectasis (partially) 1 2 4 0 0 ] 0o 3 2 2
8. pleuritis 0 0 0 2 1 ¢ o0 o 1
TRACHEA
1. filled with blood o) ! 0 o 0 0 0 0 0 0
AORTA
1. dilated 5 ] 1 1
2. calcified 1 o 0 ¢ o0 ¢
DIAPHRAGM
!. tumour or suspected of tumour 1 0 0 ] ] !
2. spotted surface 0] 0 1 0 0 0]
CERVICAL LYMPH NODES
}. tumour or suspected of tumour ) 0 0
2 enlarged o 1 10 0 0 o
SUBMAXILLARY SALIVARY GLANDS
I. tumour or suspected of tumour l ] 1 0 0 0 0 0 0 I
2. edema I 2 1 1 1 0 0 0 1 o0
3. discoloured a. dark 1 ¢ 0 o0 o 0 0 0 0 o

b. reddish Q Q 1 0 O o 1 0o o o]
4. enlarg.d/swollen 1 l 0O 0 0 O 0 0 o0 o
* CRD = chronic respiratory diseasg

SPI1-01068
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STUDY NO 125 CARCINOGENICITY SﬂUDY IN RATS WITH VCM IN THE DIET
TAR T 130 HACKROSOOP L patHoLocy [(CONTINUED 6)
o T T Incidence of observations
Site and type ol obuervations HMALES FEMALES
mg VCM/kg b.w./day mg VCM/keg b.w./day
- 0 _.017 0.17 1.7 0 Q0 .017 0.17 1.7 O
SUBLINGUAL SALIVARY GLANDS
|. tumour or suspected of tumour 1 0 0 0 0 0 0 0 0 0
2. enlarged/swollen 60 1 0 o0 O 0o 0 0o o0 o0
3. haemorrhage I 0 .0 0 o0 0O 0 o0 © 0
4, edema 0 1 ] 0 o 0 0 0 o0 ©
5. discoloured a. pale ] 0o 0 o 0 0 0 o0 o
b. reddish 0 o 0 o 0 1 0 0 o
PAROTID SALIVARY GLANDS
1. discoloured, pale 3 0 o0 ] 0 0 0
2. spotted 0O 0 © 1
3. enlarged 0 1 0 0 o0 ! 60 0 0
THYROID
l. tumour or suspected of tumour 2 6 3 1 0 1 2 ¢ o 0
2. enlarged 3 0 1 1 0 o] 0 0 0 1
3. discoloured a. pale 1 6 0 0 0 c ¢ ¢ o o
b. dark 1 3 0 0 1 0 o0 ]
c., reddish 0 0 0 0 o] 0 0 1 0 0
PARATHYROILD
1. enlarged 1 0 ¢ 0 o c 0 0 0 0
EYES
| . haemorrhagic scabs around eyes 2 2 0 2 4 o 2 ) 1 1
2. evidence of inflammation ] 6 6 2 3 2 2 10 ! 3
3. protruding 3 c 0 2 6 9 2 21
4. pale 8 6 6 2 0 12 12 3 7 3
5. opaque 13 1137 9 16 2 14 3 5
ERAIN
1. tumour or suspected of tumour 0 o o 0 0 ! 0 ¢ o] 0
2. haemorrhage 0 ] ! ] Q 0 0 0 0 0
3. a pale spot 0 0 0 ! 0 0 0 0 0 0
MENINGES
!'. haemorrhage 0 0] 2 0 ! 0 0 Q 0 o
SPI-01069
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STHOY NO 125 CARCINOGENTCITY STUDY IN RATS WU VOM IN THE DIET
PARDYOET L BACRONCOP IO PATHOLOCY  KCONTINUED 7)
T Incidence of observations
Site and type of observations MALES FEMALES -
mg VCM/kg b.w./day mg VCM/kg b.w./day
0 .017 0.17 1.7 0 0 .017 0.17 1.7 O
PITUITARY
l. tumour or suspected of tumour 8 9 10 5 3 I3 13 17 10 5
2. haemorrhagic (cyst) ! 2 3 1 1 S5 10 t1 4 2
3. discoloured a. pale 31 ] I 0 2 4 o o
b. dark 1 { e 0 1 0 0 c 1
4. enlarged/swollen 1 0 2 0 1 1 10 0 1
NOSE
|. tumour or suspected of tumour o 0 o o © 0 0 3
2. haemorrhagic scabs around nose 6 6 2 1 1 & 3 2 0 0
ORAL CAVITY
!. malocclusion of incisors 5 3 2 1 ! 2 1 0 o 1
EXORBITAL LACHRYMAL GLANDS
1. pale 18 12 10 8 13
2. granular appearence 6 9 1 7 0 0
ZYMBAL's GLANDS
!. tumour or suspected of tumour 0 1 o] 1 0 0 ¢ 0 0
2. enlarged 0 0 0 0] 1 o] 1 0] 0]
3. evidence of inflammation 6 0 o o 1 0 0 0
4. haemorrhage 0 0o O 0 0 ! 0 0]
ABDOMINAL/LUMBAL LYMPH NODES
l. tumour or suspected of tumour ! 1 0 0 0 ] 0 o0
2. enlarged 2 1 o 0 0 0. 0 O
ABDOMINAL WALL
1. small cysts 0 0 ¢} 0 0 ] 0 0 0 o]
TAIL
l. ulcer 2 1 1 1 0 0 0 0 O
2. abscess 0 0 o o O 0 0 1 0
EAR DUCT
.l. compact debris 0 ! 0 0 @ ¢ 0 0 ©
2. evidence of inflammation 0 0 1 0 0 0 0 o0 0
LIMBS
l. tumour or suspected of tumour 2 0 0 0 0 0 0 0 o
2. abscess 0 0 0 0 I 0 0 0 1
3. deformed SPI1-01070 & 2 10 1 (IR B
, ] e




PO I SNCTLAIGERTCTTVE STUDLY 1IN KRATS WUITH VG IN Tl oLt
eV e DATHOLONY  (CONTINUED 8)

SO and Lope sl abinaevag Lous

MISCELLANEOUS
1. emaciated
2. deformed spine

3. deformed dorsal vertebrae

lncidence of

observationy

HALES

T oy, VOH/Kp b 7y
ool oai a0 T

o _i"_l‘:}!."\l.li.“; ,
ey VUM Ke L,

SPI-01071
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PERCENTAGE COMPOSITION OF

soya bean oil meal
fish meal

meat and bone scraps
wheat (whole ground)
maize (whole ground)
brewer's yeast

grass meal

whey powder

defatted bone meal
salt with trace elementsl)
B-vitamin mixtureZ)
vitamin ADEK mix:ureB)

soya bean oil

Trace elements in salt

MnSOA.HZO
ZnC 12

KJ
FeSOQ-7H20
COC12.6H20
CuSO[‘ . 5“20
NaCl

B-vitamin mixture
Thiamin~HC1

Riboflavin

Pyridoxin-HC1

Niacin

Ca-pantothenate

Biotin

Folic acid

Vitamin Bjs-prep. (0.1 2)
Ground sucrose

Vitamin ADEX mixture
Vit. AD;-prills (Farmix):
2250 IU vit. A,
750 1U vit. D3/g
Vit. E-dry powder (Merck)
50 X
Menadion-Na-bisulphite
(Vic. K})
Wheat starch

BASAL DIET FOR RATS AND MICE

36

0.4
0.5
0.1

Bptch

2380
P50
20
1250
20
400
45680

50400

25000

800

~

800

[ ] 09 00 09 09 09 0q 00

26647

added to 1 kg diet
41 mg Mn
12 mg Zn
1.5 mg J
25 mg Fe
0.7 mg Co
8 mg Cu
added to 1 kg diet
2.5 mg
3.0 mg
10.0 mg
12.5 mg
7.5 mg
0.15 mg
0.5 mg
5.0 mg (= 5 ug Bjjy)

added to 1

kg diet

6339 IU
2112 1U
45 mg

3 mg

vit. A ’
vit. D3
vitc. E

viC. K3 SP|-01080
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CONTAMINANTS REGULARLY DE%ERMINED IN 3ASAL DIET

1. Contaminants in basal diet

: detection tencative
contaminant Limit max 1mum
- inorganic substances_(mg/kg)

arsenic 0.01 0.25
cadmium 0.005 0.05
lead 0.05 1.0
mercary 0.005 0.05
selenium 0.01 Q.5
tin 1 25
potassium nitrate _ 25 v 500
sodium nitrite S 10

- organochlorine compounds| (mg/kg)

HCB 0.005 0.02
lindane (y-BCH) 0.01 0.1
a-HCH ’ 0.01 0.1
8-HCH 0.02 0.02
heptachlor 0.01 0.02
heptachlorepoxide 0.02 0.02
a-chlordane 0.02 0.02
vy-chlordane 0.02 0.05
aldrin 0.01 0.01
dieldrin 0.01 0.0!
endrin 0.02 0.02
methoxychlor 0.05 0.5
p,p' ~DDE 0.02 0.02
p.p'~TDE 0.03 0.03
o,p'~DDT 0.03 0.0%
p.p'-DDT 0.04 0.05
PCBs 0.3 0.5
= organophosphorus_compounds_(mg/kg)
chlorpyrifos 0.01 0.05S
diazinon 0.01 . 0.05
dichlorvos 0.01 0.05
fenitrothion 0.01 0.0S
malathion 0.01 . 0.5
mevinfos 0.01 0.05
parathion . 0.01 0.05
sulfotep 0.01 0.05
- dithiocarbamates, in total} determined as

carbondifulfide_(mg/kg) 0.5 1.0
ferbam
mancozeb
maneb
nabam
thiram
zineb -
ziram

SPi-01081
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Contaminants in basal dijet (cont.)
. detection tentative
contaminant ,
limit maximumn
- polycyclic_aromatic_hyfrocarbons -(ug/kg)
benzc (k) £luoranthene 0.2 10
benzo (k) fluoranthene 0.4 10
benzo(a) pyrene 0.2 10
fluoranthene 1.0 50
indeno(l,2,3-cd) pyrene 0.4 10
nitroso_compounds (ug/kg)
nitroscdiethylamine 0.5-1.5 10
nitrosodimethylamine 0.3-0.9 10
nitrosodipropylamine 1.5-4.5 10
nitrosomethylbutylamine 1.5-4.5 10
nitrosomethylpropylamirne 1.0-3.0 10
nitrosomorpholine 3.0-9 10
nitrosopiperidine 1.5-4.5 10
nitrosopyrrolidine 1.5-4.5 10
mycotoxins (mg/kg)
aflatoxin B, 0.01 0.05
miscellaneous determinations
cestrogenic activity (Tiecco test) negative
urease activity (ApH) 0.3
trypsin inhibitors (mg krypsin/g food) 8.0
haemagglutinins
negative reaction gt dilution 1:200
SPI1-01082




ANNEX 3

NUTRIENT COMPOSITION OF B8A

PAL OIET FOR RATS

Analyses of a 1000 kg batc

moisture

crude protein (N x 6.25) 20Q.

crude fat
crude fibre
total ash
calcium
phosphorus
magnesium
potassium
sadium

vitamin A
vitamin O
vitamin €
carotene

vitamin K3

isoleucine
leucine
lysire
methionine
cystire
phenylalanine
tyrosinre
threonine
tryptophan

12.

g.

0N O 0 VO O

.89

.14
.75
L 28

O 0 O O O \n \u

5200
1380

[N
(@)

1.4

SP1-01083

MR AR R R R W R R R e

I.U./kg
I.U./kg
mg/kg
mg/ kg
mg/kg

g/100 g /16 g N

0.85 4.1
1.60 7.7
1.03 5.0
0.39 1.89
0.36 1.75
0.89 4.3
0.64 3.1
0.81 3.9
0.21 1.0l

h produced January 24, 1980

iron
manganese
copper
zinc
cobalt
chromium
selenium

vitamin 8l
vitamin 82
vitamin 86
niacin
pantothenic
acid

folic acid
cholire
biotin

vitamin 812

valine
arginire
histicine
alanire
aspartic acid
glutamic acid
glycine
proline
serine

175
95

4.
5.

12
66

15

1
1600
0

q/

fo
.

— = e W = = D

0.24

7

8
.0

.5
.25

.22

100

.16
.45
.05
.74
.69

.11
.40
.10

ppm
ppm

ppm
Ppm
ppm
ppm

mg/kg
mg/kg
mg/kg
mg/kg

mg/ kg
mg/kg
mg/ kg
mg/kg
ug/kg

g 9/l6 gnN

o WV N
W ® &~ O B W NN

w



ANNEX &

Analyses of a 1000 kg bacrzh

moisture

crude protein (N x 6.25) 22

crude fat

crude fibre

_ total ash

calcium
phosphorus
magnesium
potassium

sod ium

vitamin A
vitamin D
vitamin E

carocene

vitamin K3

isoleucine
leucine
lysine
mechionine
cystine

phenylalanine

. tyrosine

thireonine

tryptophan

- 75 -
NUTRIENT COMPOSITION OF BASAL DIET FOR RATS
produced Sepcember 9, 1980,
11t9 2 iron L35 ppm
L2 % manganese 95 ppm
bl4 X copper 16 ppm
3Lz zine 55 ppm
PP/ 4 cobalt 2 ppm
0490 2 chromium 2 ppm
0478 % selenium 0.40 ppm
0.15 % iodine 2.0 ppm
0.2 2
0.9 2
7000 1.U./kg vitamin B, 6.2 mg/kg
I.U./kg vitamin B, 5.4 mg/kg
5] mg/kg vitamin B 11.8 mg/kg
mg/kg niacin 74 mg/kg
1.8 mg/kg pantothenic
acid 11.5 mg/kg
folic acid 2.4 mg/kg
choline 1600 mg/kg
biotin 0.20 mg/kg
vitamin Byg la_s/Ayg/kg
g/100 g g/}6 g N g/1l00 g g/l6 g N
0.98 A valine 1.14 5.2
1.78 .0 arginine 1.21 5.4
1.13 .1 histidine 0.44 2.0
0.41 .8 alanine 1.19 5.4
0.38 1.7 aspartic acid 1.93 8.7
0.98 4.4 glutamic acid 4.20 18.9
0.69 3.1 glycine 1.12 5.1
0.85 3.9 proline .42 6.4
0.23 1.0 serine 1.17 5.3
SPI-01084
1 . o S



IR
Savaoly 2

NUTRIENT COMPOSITION OF BASAL DIET FOR RATS

Analyses of a 1000 baten

molLscure

crude protein (N x 6.25)

crude fat
crudefiber
tocal ash
calcium
phosphorus
magnesium
potassium

sodium

viramin A
vitamin D
vitamin E
caraotene

vitamin KB

isoleucine
leucine
lysine
me thionine

cystine

phenylalanine

tyrosine
threonine

tryptophan

1)

not analysed
CIVO-TNO, June 1981

66

g/100 g
0.81
1.52
1.03
0.38
0.33
0.88
0.63
0.78
0.19

produced February 27,

12.5 2
20.5 Z
6.1 2
j.8 2
5.6 X
1.05 2
0.74 X
0.13 %
0.75 %
0.32 %

DO I1.U./kg
I1.U./kg

Y

7 mg/ kg
1.6 mg/kg

mg/kg

/16 g N
.0
F .5

.9

O W oty i
o o o~ W

1981

iron
manganese
copper.
zince
cobalc
chromium
selenium

iodine

vitamin B1
vitamin Bz
vitamin Bg
niacin
pantothenic
acid

folic acid
choline
biotin

vitamin 312

valine
arginine
histidine

alanine

aspartic acid

glutamic acid

glycine
proline

seTine

150 ppm
90 ppm
L7 ppm
45 ppm
0.6 ppm
3 ppm
0.4 ppm
1.5 ppm
7.5 mg/kg
5.7 wg/ kg
12.1 mg/ kg
55 mg/kg
14.7 mg/kg
5.1 mg/kg
1500 mg/kg
0.25 mg/kg
15.5 ug/kg
g/100 g g/16 g N
0.95 4.7
1.13 5.6
0.46 2.3
1.08 5.3
1.74 8.6
3.70 18.2
1.13 5.6
1.46 7.2
1.06 5.2

SPI-01085



melitn 9 P

NUTRIENT QOMPOSITION OF CLVO-BASAL DIET FOR RATS
Analyses of a 4000 kg batph produced by Hepe Farms on Sept. §, 1981
moisture 11.3 2 iron 220 ppm
crude protein (N x 6.25) |20.2 % manganese 105 ppm
crude fat 6.9 2 copper 18 ppm
crude fiber 3.9 2 zinc 55 ppm
toctal ash 5.3 X cobalt 1 PPm
calcium 0.65 2 chromium 1 Ppm
phosphorus 0.7 X selenium 0.25 ppm
magnesium ’ 0.21 2 iodine 3.0 pPpm
potassium 0.8 X
sodium 0.32 2
vitamin A 57$0 I.0./kg vitamin By 9.0 mg/kg
vitamin D 1) 1.u./xg vitamin B, i mg/kg
vitamin E mg/kg vitamin B 12 mg/kg
carotene mg/kg niscin 70 mg/kg
vitamin K, mg/kg pantothenic

acid 18,6 mg/kg

folic acid 3.3 ng/kg

choline 1700 ng/kg

biotin 0.24 mg/kg

vitamin 312 13 g/kg

g/100 g g/16 g N g/100 g g/16 g N
isoleucine 0.81 3.0 valine 1.05 5.2
leucine 1.60 1.9 arginine 1.13 5.6
lysine 1.07 5.3 hiscidine 0.49 - 2.4
me chionine 0.40 2.0 alanine 1.14 5.6
cystine 0.34 1.69 aspartic scid 1.73 8.6
phenylalanine 0.89 4.4 glutamic acid 3.51 17.4
tyrosine 0.65 3.2 glycine 1.07 5.3
threonine 0.78 3.9 proline 1.27 6.3
tryptophan 0.23 L 14 serine 1.01 5.0
1)not: analysed
CIVO~-TNO, June 1981
SP1-01086




e -

AMNEX T

NUTRIENT COMPOSITION OF CIvVO-~#

ASAL DIET FOR RATS

Analyses of a 4000 kg bacch prf

moisture

crude protein (N x 6.25)

crude fat
crude fiber
total ash
calcium
phosphorus
magnesium
potassium

sodium

vicamin A
vitamin D
vitamin E
carotene

vitamin K3

isoleucine
leucine
lysine

me thionine
cystine
phenylalanine
tyrosine
threonine

tryptophan

1)

CIVO-TNQ, June 1982

not analysed

11.3
19.8
6.2
4.1
5.5
0.9
0. 64
0.14
0.73
0.32

8000
56
12.5

< 2

Y]

LA L SN BN LR . I NI T B U X Y

g/100 g g/16

0.79 4.0
1.52 7.7
0.99 5.0
0.40 2.0
0.32 1.62
0.84 4.3
0.51 2.6
0.77 3.9
0.22 1.11

——

I.U./kg
I.U./kg
mg/ kg
mg/kg
mg/kg

iron
manganese
copper
zinc
cobalt
chromium
selenium

iodine

vitamin B1
vitamin B2
vitamin 86
niacin
pantothenic
acid

folic acid
choline
biotin

vitamin B]Z

valine
arginine
histidine
alanine
aspartic acid
glutamic acid
glycine
proline

serine

pduced by van Eck, Cothen, on Febr. 9,

315
95
19
65

0.5
1.0
0.3
0.9

12
55

15

1600
0.21
26.8

g/100 g
1.00
1.08
0.43
1.02
1.65
3.48
1.06
1.22
0.94

1982

ppm
ppm
ppm
ppm
ppm
ppm
ppm
PPm

mg/kg
mg/kg
mg/kg
ng/kg

mg/kg
mg/kg
wg/kg
ug/kg
ug/kg

g/l6 g N
5.1
5.5
2.2
5.2
8.4

17.6
5.4
6.2
4.8

SPI1-01087

e v b
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ANNEX 8

CONTAMINANTS IN BASAL DIET FOR LATS AND MICE

Sample of a 1000 kg batch produfed on January 24, 1980

lead
cadmium
mercury
tin
arsenic

selenium

organco-P-compounds
organo—Cl-compounds

dithiocarbamates (as csz)

aflatoxin B, ,B

1 Z'Gl'GZ

ocestrogenic activity (Tiecco tept)

benzo(a) pyrene

benzo(b) fluoranthene
indeno (1,2,3-c,d) pyrene
benzo(k) fluoranthene

fluoranthene

K-nitrate
Na-nitrite

nitroscdimethylamine
nitroscpyrrolidine
other nitrosamines
urease activity
trypsin inhibitor
haemagglutinins

ND = not detectable

CIVO-TNO-May, 1980

positive Tilution

0.95
0.06
0.02
2
0.4
0.24

ND
ND

6.5

2.5
4.4
2.8
2.6
12.0

163

< 0.4

< 2
ND
0.15

< 0.6

none

Bg/kg
mg/kg
mg/kg
mg/kg
ma/kg
mg/kg

mg/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

mg/ kg
mg/kg

ug/kg

ug/kg

ApH

mg tryps/g sample

SPI-01088

A1 b e



CONTAMINANTS IN 3BASAL DIET

FOR RATS

(1000 kg bacch produced 27| February 1981)

lead
cadmium
mercury
tin
arsenic

selenium

organo-P~compounds
organo—Cl-compounds
PCB's

dithiocarbamates

aflatoxin 81’32'61»32

oestrogenic activity (Tiecch test)

benzo(a)pyrene
benzo(b)fluorantchene
indeno (1,2,3-c¢c,d) pyrene
benzo(k)fluoranthene

fluoranthene

K=-anitrate

Na-nitricte

nitrosodimechylamine
nitrogsopyrrolidine
ocher nitrosamines
urease accivity
trypsin inhibitor
haemagglutinins posici

negati

ND = not detectable

CIVO-TNO, June 1981

ve dilution

ve dilution

0.3
0.07
0.25

< 1.0

0.35
0.4

ND
ND
ND
ND

ND

0.8
0.9
0.6
0.3
5.7

1.2
1.7
ND
0.05
< 0.6

10
20

mg/ kg
mg/ kg
wmg/ kg
mg/ kg
mg/ ke
mg/ kg

ug/kg

ug/kg
ug/kg
ug/kg
v g/ kg
Y g/kg

mg/ kg
mg/ kg

u g/kg
ug/kg

A pH

mg tryps/g sample

SPI-01089



SONTAMINANTS 10 3alal STIT$ FOR RAT3 - o
{1000 xg baccn, produced 9|3eptember 1580)
lead 0.25 mg/kg
cadmium 0.045 mg/kg
mercury 0.025 mg/kg
tin < 1.0 mg/kg
arsenic . 0.45 wmg/ky
selenium 0.40 mg/kg
organo-P-compounds ND
organo~Cl-compounds ND
dithiocarbamates ND
aflatoxin Bl'BZ'Gl' and G, < 5 ug/ke
oestrogenic activity (Tieccp test) ND
benzo(a)pyrene 2.0 ug/kg
benzo(b) fluoranchene 2.7 ug/kg
indeno (1,2,3-c,d) pyrene 2.0 ug/kg .
benzo(k) flucranthene 1.0 ug/kg
fluoranthene 16.0 ug/kg
K-nitrate . 80 mg/ kg
Na-nitrite 1 mg/kg
nitrosodimethylamine 0.5 ug/kg
nitrosopyrrolidine 1.5 ug/kg
other nitrosamines ND
urease activity 0.05 A pH
trypsin inhibitor <0.6 mg tryps/g sample
haemagglutinins positive dilution none
negative dilution -
ND = not dectectabl.
CIVO-TNO december 1980 SPI-01030
- " <+ - . — S



WiTE A
CONTAMINANTS IN CIVO BASAL DIET| FOR RATS i
(4000 kg batch, produced by Hopp Farms on September 9, 1981).
lead 0.9 mg/kg
cadmium 0.07 mg/kg
mercury 0.005 mg/kg
tin < 1.0 mg/ kg
arsenic 0.45 wmg/kg
selenium 0.25 mg/kg
organo-P-compounds ND

malathion 0.08 mg/kg
organo~Cl-compounds ND
PCB's ' ND
dithiocarbamates (as Cs,) < 0.5 mg/ kg
aflatoxin B,,8,,6,,G, <5 ug/kg
oestrogenic activity (Tiecco ceTc) ND
benzo(a)pyrene 0.4 ug/kg
benzo(b) fluoranchene 0.7 ug/kg
indeno (1,2,3-c,d) pyrene < 0.5 ug/kg
benzo(k)fluoranthene 0.1 ug/kg
fluoranthene 0.9 ug/keg
benz{ghi) perylene 0.3 ug/kg
K-unitrate 83 mg/kg
Na-nitrite < 1 mg/kg
nitrosodimethylamine 0.9 ug/kg
nitrosopyrrolidine 1.0 ug/kg
other nitrosamines : ND
urease activity 0.05 4 pH
trypsin inhibitor 0.51 mg tryps/g sample
haemagglutinins positive dfilution 1 : 50

negative dlilucion L ¢ 100

ND = not detectable SPL01091



ANNEX 12

CONTAM INANTS IN CIVO BASAL DIEI

(4000 kg bacch, produced by va

lead
cadmium
mercury
tin
arsenic

selenium

organo~P-~compounds
organo~Cl-compounds
PCB's

dichiocarbamates

aflatoxin BI’BZ’GI’GZ

cestrogenic acrivity

(Tiecco test)

benzo(a)pyrene

benzo(b) fluoranchene

indeno (1,2,3-c,d) pyrene < 0.l

benzo(k)fluoranthene
fluoranthene

benz(ghi) perylene

K-nitrace

Na~-nitrite

nitrosodime thylamine

nitrosopyrrolidine

other nitrosamines
urease activity

trypsin inhibitor

haemagglutinins

ND = not detectable

FOR RATS
Eck, Cothen, on Febr. 9, 1982)
144 ng/ kg
0./09 mg/ kg
0./005 mg/ kg
< 1.p mg/kg
0.p mg/kg
0.8 mg/ kg
ND
ND
ND
< 0.5 mg/kg
<5 ug/kg
NI
0.1 ug/kg
ug/kg
< 0.2 ug/kg
0.2 ug/kg
< 0.3 ug/kg
34 mg/ kg
ND
ND
0.7 ug/kg
ND
0.0$ A pH
1.4 mg tryps/g sample
positive dilution none
negative dillution -

- 83 -

SPI-01092



ANNEY 12

Contaminants in drinking

watar

contaminant

detection
lim{z

[
(3]

tentasive
maximun

- inorganic substances (hg/l)

arsenic
cadmium
chromium
copper

cyanide

lead

mercury
selenium

zine

potassium nitrate
sodium nitrite
ammonia

- organcchlorine compounc

s {ug/l)

1,1=-dichloroethane
dichloromethane
tetrachloroethene
tetrachloromethane
1,1,l=-trichlorcethane
trichlorcethene
trichloromethane
ACB

lindane (y-HCH)
a=-HCH

g-HCH

heptachlor
heptachlorepoxide
a=-chlordane
y-chlordane

aldrin

dieldrin

endrin
methoxychlor
p,p'-DDE

P/p'~TDE

o,p'=-DDT

p.p'-DDT

PCBs

- organophosphorus_compoy

pds_ (ug/1)

chlorpyrifos
diazinon
dichlorvos
fenitrothion
malathion
mevinfos
parathion
sulfotep

QO OO0 N
¢ s ¢ a4 &

. ¢« o+ @

¢ 2 8 s @ L[] L]
WM~ OO0 DOO0OO0COOO0OODOO O W U o s
DWW W R W N~ ) e e s

OOOOOOOPOOOOOOOO

. L]
— A = N A~ e e

[l e NelelNoNeNoNeo)

S0

5

S0

S0
100
50

1

10
100
50,000
1,000
1,000

MwwwpuMHH»HHHHNMwPH.—nMHHH

0

.
Gk B on e b e b pa

.

[» NeleNeloNeNolNol

.

SPI-01093



ANNEX 13 (CONT.)

-8y -
- Contaminants in drinking water (cont.)
. detection tentative
contaminant limit maximum
-~ polycyclic arcmatic hydrocarbons (ng/l)

benzo(b) fluoranthene 5 200

- benzo (k) fluoranthene S 200

benzo(ghi)perylene 5 200

benzo (a) pyrene 5 200

fluoranthene 10 200

indeno(1,2,3-cd) pyrene 5 200

1 Nov. 1979 -
SPiI-01094




ANNEX (4

CONTAMINANTS IN TAP WATER

lead
cadmium
mercury
axsenic
seleniun
copper
chroaiun
zinc
cyanids -

dichloromsthane <
1,1~dichlorcethane
chloroform
1,1,1-trichlozrvethane
tetrachloromathane
trichloroethene

tatrachlorcethane

benzo(a)pyrene
benzo(b) flucranthens

indeno (1,2,3,-c,d) pyrene<

benzo (k) flucranthene
fluoranthane

benzo (q,h,i) perylene

pob
<1
<1
<5
2
<1
50
<1
¢ 5

ped
5

. abgant

0.8

0.2

0.5

absent

absent
Bpt

<

5
< 5
5
< 5

< 10

<

(g ]

ammonia
nitrate
nitrita
chloride
sodium
calcium
potassiun

iron

HCB

a-8CH
lindane
heptachlor
heptachl. epoxide
aldrin
dieldrin
a-chlordane
vy-chlordane
endrin
p.p'-DDE
o,p'-DDT
p.p'-TDE
p.p'-DOT
8-HCH

PCB's

oove

evinfos
2iazinon
malathion
parathion
thlorpyrifos
pulfocep

. o e

SPI-01095

- 36 -

(detarmined in period Nov,-Dec. 1979)

m
< 0.01
9.6
< 0.01
23
14.5
3
1.2
0.04

peb

< 0.01
< 0.01
< 0.01
o< 0.0¢
< 0.02
< 0.02
< 0.03
‘< b.OJ
< 0,03
< 0.05
< 0.02
< 0.06
< 0.06
< 0.10
< 0.03

e i s



ANNEX 1S

CONTAMINANTS IN TAP WATER

lead
cadmium
mercury
arsenic
selenium
copper
Chromium
zinc

cyanide

dichloromethane
1,1-dichlorocethane
chloroform
1,1,1-trichlorocethane
tetrachloromethane
trichloroethene

tetrachloroethene

benzo (a)pyrene

benzo(b) fluoranthene

indenoc (1,2,3,-c,d) pyrenec<

benzo (k) fluoranthene
fluoranthene

benzo (g,h,i) perylene

epb

[

Q0.3
< Q.!

A

gec

<

0.1
0.3
0.2
5
<5
)

<

(4

ammonia
nitrace
nitrice
chloride
sodium
calcium

potassium

iron

HCB
k~-HCH

L

o

q

indane

eptachlor

heptachl. epoxide

ldrin

dieldrin

d-chlordane

y-chlordane

&

g

12
P

jndrin
,p' -DDE

.,p'=-DDT
,p'-TDE
,p'-DDT

fI- 17H

PCB's

D
me
dj

ma

pVP
pvinfos
azinon

lathion SP1-01096

pdrathion

-

clorpyrifos

sulfotep

-87

fetermined in period Jan.-April 1980)

gen
0.01

11
< 0.01
30
18.5
31.0
1.3
0.08

pob
0.01
0.01
0.01
0.01
0.02
0.02
0.03
0.03
0.03
0.05
0.03
0.06
0.06
0.10
0.03

— =

[®]

O O O o O O o
N




ANEX

16

CONTAMINANTS IN TAP WATE

lead
cadmium
mercury
arsenic
selenium
copper
chromium
zine

cyanide

dichloromethane
1,1-dichloroethane
chloroform
1,1,1-trichloroethane
tetrachloromethane
trichloroethene

2

tetrachloroethene

benzo(a)pyrene

benzo(b) fluoranthene

indeno (1,2,3,-¢,d)pyrene

benzo(k) fluoranthene
fluoranthene

benzo(g,h,i)perylene

SPI-01097

CIVO-TNO December, 1980

0.3
0.3
0.1
< 0.1
0.4
< 0.2
2pC
<5
< 5
< 5
<5
<10
< 5

.ammonia
nitrace
nitrite
chloride
sodiua
calcium
potassium

iroqg

HCB

a-HCH
lindane
heptachlor
heptachl. epoxide
aldrin
dieldrin
a-chlordane
Y -¢chlordane
endrin
p,p'-DDE
o,p'=-DDT
p,p'-TDE
p,p'-DDT

8 =HCH

methoxychlor
PCB's

DDVP
mevinfos
diazinon
malachion
parathion
chlorpyrifos
sulfotep

fenitrothion

-'Q‘Q‘-

R (decermined in period Sepc.- Nov. 198Q)

2pm

< Q.01

8.0

< 0.01
25

15.0

28.5

1.2

0.01

ppb
< 0.01
< 0.01
< 0.01
< 0.01
< 0.02
< 0.02
< 0.03
< 0.03
< 0.03
< 0.05
< 0.03
< 0.06
< 0.06

< 0.03
< 0.15



ANNEX

CONTAMINANIS IN TAP WATER

pob
lead l
cadmium < 0.1
mercury < 0.1
arsenic 2
selenium 1
copper 30
ch romi um < 1
zinc 2
cyanide 6

Pppb
dichloromethane £ 5
1,1-dichloroethane k1
chloroform t 0.1
1,1,1-crichloroethane 0.1
tetrachloromethane ¢ 0.05
tricnloroethene 1.0
tetrachloroethene 1 0.4

313
benzo(a)pyrene 45
benzo(b)fluoranthene q 5
indeno (1,2,3,-c¢,d)pyrene 4 5
benzo(k)fluoranthene 45
fluoranthene 410
benzo(g,h,i)perylene 45

SPi-01098

CIVO-TNO May 1981

ammonia
nigrate
nitrite
chloride
sodium
caleium
potassiunm

iron

HC3
a~HCH
lindane

heptachlor

heptachl. epoxide

aldrin
dieldrin
a=-chlordane
Y-chlordane
endria
p,p'-DDE

o, p'-DDT
p,p'-TDE
p,p'-DOT
B-HCH
methoxychlor

PCB's

povp
mevinfos
diazinon
malathion
parathion
chlorpyrifos
sulfotep

fenitrochion

A

A

(determined in period March =~ May 1981)

pom
< 0.0l
16
< 0.01
25
14.0
30.0
1.1
0.03

0.01
0.01
0.01
0.01
0.02
0.02
0.03
0.03
0.03
0.05
0.03
0.06
0.06
0.1

0.03
0.15

0.8



ANNEX i3
CONTAMINANTS IN CIVO TAP WATER {determined in period Sept. - Nov. 1981)
pobd gem
lead <1 ammonia < 0.01
cadmium <1 nitrate 9.3
mercury <S5 nitrite < 0.01
arsenic < 10 chloride 30
selenium <1 sodium 17.5
copper 50 calcium 30.0
chromium < 10 potassium 1.2
zinc 5 iron 0.03
cyanide < 10
pEb £Bb
dichlorome thane <5 HCB < 0.01
1,1-dichloroethane <1 a=-HCH < 0.01
chloroform < 0.1 lindane < 0.01
1l,1,1=trichloroethane 0.2 heptachlor < 0.01
tetrachloromethane 0.2 heptachl. epoxide < 0.02
trichloroethene 1.5 aldrin < 0.02
tetrachloroethene < 0.5 dieldrin < 0.03
ppt a~chlordane < 0.03
benzo(a)pyrene < 2 y-chlordane < 0.03
benzo(b) fluoranthene <2 endrin < 0.0S5
indeno (1,2,3,~¢,d)pyrene <10 p,p'-DDE < 0.03
benzo(k) fluoranthene < 2 o,p'-DDT . < 0.06
fluoranthene <1 p,p'-TDE < 0.06
benzo(g,h,i)perylene < 3 p,p'=-DDT < 0.1
8-HCH < 0.03
me thoxychlor < Q.15
PCB's < 0.8
DDVP < 0.1
mevinfos < 0.1
diazinon < 0.1
malathion < 0.2
parathion < 0.2
chlorpyrifos < 0.1
SPI-01099 sulfotep < 0.1
fenitrothion < 0.2
CIVO~TNO May 1982

0

(@]



ANNEX 19

CONTAMINANTS IN TAP WATER (de:e#mined in period Jan - iarch 1381}

ppb
lead < 1
cadmium <1
mercury < 5
arsenic <10
selenium <1
copper 40
chromium < 10
zine 10
cyanide < 10
2pb
dichloromethane <5
1,1-dichloroethane < 5
chloroform < 0.5
1,1,1=trichloroethane < 0.2
tetrachlorome thane < 0.1
trichloroethene 0.4
tetrachloroe thene < 0.2
ppt
benzo(a)pyrene < 1.3
benzo(b) fluoranthene < 0.5
indeno (1,2,3,-¢,d)pyrene < 1.3
benzo(k) fluoranthene < 0.7
fluoranchene < 0.5
benzo(g,h,i)perylene < 5.4
SPI-01100

CIVO-TNO May 1982

ammonia
nitrace
nicrice
chloride
sodium
calcium
potassium

iron

HCB
a =-HCH
lindane

heptachlor

heptachl. epoxide

aldrin
dieldrin
a=-chlordane
vy ~-chlordane
endrin
p,p'-DDE
o,p'-DDT
p,p'-TDE
p,p'-DDT

g ~HCH

me thoxychlor

PCB's

pbve
mevinfos
diazinon
malathion
parathion
chlorpyrifos
sulfocep

fenicrochion

A

<

pem
0.01

8.3
0.01
23
13.0
30.0
1.1
0.02

0.01
0.01
0.01
0.01
0.02
0.02
0.03
0.03
0.03
0.05
0.03
0.06
0.06
0.1

0.03
0.15



ANNEX 20
CIVO/TNG
CROSS REFERENTCTE LI STING
. 126 0
ASSAY NO 126« SPI-oH101
MALES
COMR EXFR SGF  CAGE EARR COMR
770002K no2 (0) 2 Z 770001D
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