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SUMMARY

1.

»
.

The oral carcinogenicity of vinyl chloride monower (VQM) wvas examined
in a lifespan study (149 weeks) with five groups of Wistar rats, each
consisting of 100 males and 100 females, except for the top~dose group
which coaprised 50 males and 50 females, VO was aduministered by io-—
corporating polyvinyl chloride (PVC) powder v{}h a high VCM content
into the dier. The diet was provided daily for a period of 4 consecu~
tive hours, vhereas food wax withdrawn during the other 20 hours. The
use of this wvay of oral VCM adminisrration Tesulted in the following
exposure levels: 0 (eontrol), 0.014, 0.13 and 1.3 wg VO/kg body
weight/day. An extra control grouphgé 100 rats/sex was housed ip a

.

scparate rooa.
Additional satellite groups of 10 male and )10 female rats, each re-
ceiving the gsme treatmwent as the main groups were used for determi-
nations of glutathione levels in the liver afrer 9 end 18 montche.,
Observations vere made of geceral appearance mortality, grovwth, food
intake, thromabocyte count, prothrombin time, glutathiooe levels in the
liver, gross pathology and microscopic pathology of the liver and of
al) grossly visible tumours or presumable tumours in the abdominal

cavity, the glands of Zymbal and the mammary glands.

General health, behaviour, body weight and food intaka were not ad-

versely affected by the test substance,

In the second half of the experimental period, wortality in the extra
control group vas higher than in all other groups. This vas wost prob—
ably due to a high incidence of chronic respiratory disease in the
extra conrrol group. In the final stage of the study, the wortality ia
the top~dose group was slightly higher than in the lowver dose groups

and the controls,

Throabocyte count, p}othro-bin time and liver glutathione levels did

pot shov treatment-related differences awong the groups.
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A clearly higher incidence of grossly visible, tumourous, liver nod=
ules was found in both males and femalas of the top—dose group than in
any of the other groups. Moreover, in females of the top-dose group
the incidence of hepatic cyats wvas coosiderably higher chan io comr

trols.

Microscopic examination of the liver revealed increased inci{dences of
liver—cell polymorphisa, hepatic cysts, foci of cellular alteration,
Deoplastic nodules and hepatocellular carcinomas in the top-dose group
as compared to the control group. Horsover, a hepatic angilosarcoua vas
found iz one pale and two females of the top~dose group, whereas no
such tumpurs wvere encountered in any of the other groups.

The number of animals baaring foci of cellular alterarion in the liver
was also statistically significantly increased in females of the
nid—do;e group as compared to controls. In addition, in females but
not in males, the focidence of basophilic foci of cellular alteracion
in the liver was statistically significantly higher in both the low-
and the mid—dose group than in the control group.

: There was po evidence of VOM=feeding affecting the incidence of ab—

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

mours. No Zymbal gland tumour vas found,
It vas concluded that under the condicions of the present experiment:

= VCM at a level of 1.3 mg/kg body weight/day Lnduces neoplastic and

noo-neoplastic changes in the liver of rats,

- VO at a level of 0.13 ag/kg body weight/day may lead to more female

rats bearing focl of cellular alteration in the liver,

= VCH at levels of 0,014 or 0.13 mg/kg body weight/day may result in
an increased incidence of basophilic foci of cellular alteration in

the liver of female rats,

= 0,13 mg VOH/kg body weight/day is & “no-observed-adverse—effect—

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

yotyel SBH
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9. Risk estimation based on the results of the present rar study and
taking into account the prudence of the linear model applied and a lesser
sensitivity of humans ro the carcinogenic action of VO™ in comparison

vith rats, indicates that the cancer risk of a likely maximum oral daily

intake of 0.1 pug VCM per person per day cap be practically neglected.
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LIFE-SPAN ORAL CARCINOGENICITY STUDY OF VINYL CHLORIDE IN RATS

1. INTROTCUCTION

from a previous life-span oral toxieity srudy of vinyl chloride monomar
(VM) Lo rats with dose levels of 1.7, 5.0 and 14.1 mg/kg body weight/day
(Feron et al,, 1978; 1981), it appeared that hepatic angiosarcomas
occurred at dose levels of 5.0 mg/kg body weight/day and above, while
hepatocellular tumours (neoplastic nodules and carcinomas) were found at
all dose levals. Zymbal gland tumours were found at VM levels of 5.0 and
300 mg/kg body welght/day., Moreover, there was some evidence that VCM en-
hanced the formation of intra-abdominal mesotheliomas and adenocarcinomas
of rhe mapmary gland. In females of the low—dose group there vas still a
high ifncidence of liver—cell tumours, viz. 28/58, Thus, this study showed
a) that VO is & carcinogen in rats vhen administered orally, and
b) that the "no observed—adv;rse—effect lavel”™ of VCM in rats vith
respect to the Induction of tumours vas lover than 1.7 mg/kg body
weight/day.
For extrapolating experimental data to man in a reliable way the infor-
mation obtained from such a test system ideally should include both a
“minimus tumour-level”™ and a "no tumour—level”, Therefore, a similar
life-span oral carcinogenicity study with VO in rats vas carried out, at
lower dose levels, viz. nominally 0.017, 0.17 and 1.7 mg VQM4/kg body
veight/day (actual oral exposure levels 0,014, 0,13 and 1.3 mg VOM/ kg
body wveight/day) and two control groups, Based on the pathological
findings of the previous lung-term study, histopathelogical examinations
in the present experiment were focused on the detection of liver lesions,
Zymbal gland tumours, mamsary gland carcinomas and abdominal meso—
theliomas. A proposal for the present study ~ dated 19-02-1979 - vas

accepted by the sponsor. The present experiment and results are described

in this report.
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2. MATERIAL AND METHODS

2.1 Materials

Vinvl ehloride monomer (VCM), from Akzo Zout Chemie, Rotterdam, The

—_——

Netherlands, Physical chemical constants:

MW = 62.50; m.p, = -153.8 *C; b.p. = =13,37 *C; densicy = 0.9106; ny, "
1.3700. The product (colourless, clear, free of suspended matter) was
delivered in pressurized stainless-steel cylinders, and was specified by
the supplier as:

Vinyl chloride monomer » 99.97 wt I win.; acetylene £ 2 pl/l (gas):
mono~vinylacetylene ¢ 15 pl/1 (gas); 1,3-butandiene ¢ 10 pl/1 (gas);
methyl chloride € 75 nl/l (gas); ethyl chloride & 50 pl/l (gas); chloto~
prene & 1 pl/1 (gas); 1,l-dichloroethape % 1 pl/l (gas): 1,2-dichloroech-
ane ¢ 20 pl/1 (gas); acectaldehyde & 5 mg/kg; hydrochloric acid ¢ 1 wmg/kg;
iron £ 0.5 mg/kg; water & 100 mg/kg; evaporation residue & 10 mg/kg.

PVC—powder, commercial name Carina 5 65-02, was supplied by Shell

Nederland Chemie, Pernis, The Netherlands, in closed steel barrels., The
particle size distribution (by weight), specified by the supplier, was:
0.1 T max, > 300 ym; 4 % max. » 200 pm; 90 I max, > 88 ym; 95 X max.

40 pm.

The remaining part of & batch of 500 kg PVC~powder (VO content 3 ppm)
received on January 13, 1977 from Shell, vhich had been partly used in
the previous study (Feron et al., 1978), was uaed.

Part of this PVC-powder wae freed from residual VCM by keeping it in
layers of 4 to 6 cm thick in a vacuum oven at 60 °"C for a period of 3 to
4 days. The so treated PVC-powder (VCM content less rhan 0.2 ppm) vas
uged for contrpol purposes. l

An amount of about 50 kg PVC powder was mixed with a calculated amount of
the liquid VCM in a closed eteel barrel to raise the VCM content of the
PVC-powder to approximately 4600 ppm,

This PVC—powder was repacked and stored im tightly closed steel con~
tainers (containing about 10 kg PVC) in a freezer at -20 *C until » few

minutes before mixing with each diet.




.
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2.2 Preparation and adeinletration of the diets

Preparation and administration of the diets vere done in the same way as
in the previous life-span study (Feron et al,, 1978), Only one
discinction hag to be made. In that study the dietary levels of VCM were
obtained by incorporating into the diets 10 I FVC-powder with varying
proportions of VCM-containing and "VCM-free” povder., In the present
study, the diets vere prepared to a total concentraticn of PVC—powder of
1 X only. The proportions of PVC-powder with or without VCM for each of

the diets are specified below:

PVC—powder in the diet (3)

group
PVC-powder con— PVC~pouwder
taining about without
4600 ppm VOM venl)

control group 0 1

low-dose group 0.01 0.99

mid-dose group 0.1 0.9

top—dose group 1l 0

extra control group 0 1

b PVC~powder freed from VCH. The VCM-content was lower than 0.2 ppm

Diets were prepared daily - by mixing appropriate amounts of PVC-powder
(vith or without VCM) vith the Instictute's rat stock diet - just prior to
offering the diets to the rate. The composition of the stock diet is
presented in Annex 1. The level of nutrients and contaminancs in the
stock diet are determined tvice a year. The contaminantas determined are
tabulated, together with det:ction limits and centative maxima in

Annex 2. Actual levels ino batches produced on January 24, 1980, September

9, 1980, February 27, 1981, September 9, 1981 and February 9, 1982 are
given in Annexes 3 to 7 (nutrients) and in Annexes 8 to 12 (contaminants).

g89LvEl SBH
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As in the previous study, the povdered dietis vere avallable to the rars
each day for a period of four hours (generally betveen 10.00 g.m. and
02,00 p.w.), in such quantities that the animsls did not consume all the
feed., At the end of the four~hour feeding period the feeders were removed

from the cages and the remainder of the diets was destroyed.

The racts had constant access to bottled tap warer. The contazipants in
the drinking water which are determined twice a year, are given io Annex
13, The actual levels determined in November—December 1979, January—April
1980, September—November 1980, March—May 1981, September—November 1981
and January~March 1982 are given in Annexes l4 to 19.

2.3 Animals and housing

Five hundred and twenty—five male and 525 fewale, SPF-bred, weanling rats
(Cpb:WU; Wistar random) vere obtained from the Central Institute for the
Breeding of Laboratory Aoimals TNO, Zeist, The Netherlands. The animals
arrived on August 14, 1979, when they were about 25 days old. The body
wetght range was 38-71 g for males and 42-66 g for females.

Upon arrival, the animals vere checked for overt signs of 111 health and
anomalies, One rat showving hydrocephalus, one rar with closed eyes and
tvo rats with 8 dircy yellov fur were discarded. The healthy animals were
allocated to five main groups by a computer randomisation program. Four
of the groups, viz. the control group, the low— and mid—dose group and
the extra control group, each consisted of 100 males and 100 females. The
top—dose group consisted of 50 males and 50 females. To each dierary
group a sarellite group, couprising 10 males and 10 females each, was
attached, The rars of che satellite groups, which received the same diets
as the rats of the corresponding main groups, were killed for
determinations of glutathione levels in the liver, half of the animals
vhen they had been on their diets for nine months and the remaining half
after an experimental period of 18 months.

The rats which were not allocated to the main or gatellite groups vere
kept in reserve for a period of four weeks, One female rat of the extra
control group showing epileptic fits had to be exchanged for a reserve

two days after the starc of the study. None of the other reserved were

used.
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The racs were housed under conventional conditions, five rats per sex per
cage, in suspended stainless steel cages (17 x 44 x 32 ¢m), firted with

wire mesh floors and fronts.

Animals vhich vere in bad condition vere housed individually in separate
cages until they died or until they wvere killed because their condition
was so bad that they were not expected to last out the night, (or, when
observed on Friday, the weekend). If the condition of the singly housed
rats jmproved they were returned to their original caze,

The male rats of the control—, lov—, mid- and top-dose groups were housed
in one room, the females of these groups in a second room and the males
and females of the extra control group in a third reom. The rooms were
vent{lated with about 10 air changes per hour. The temperature vas kept
ac 23 +1 *C, the relative humidity vas 40-B0 X and s 12 hour light/dark
cycle was maintained (light from 06.00 a.m. t1ll 06.00 p.m,), After an
acclipatisation ﬁcriod of 7 days, the snimals wvere placed on the test
diets for four hours a day during the entire test period, During a period
of 3 daye, prior to the start of the experiment, the rats received stock
diet without PVC for four to &ix hours each day. This was done to adapt

the animals to the daily feeding—period of four hours,

Drinking water was supplied in glass bottles, which were filled daily

wvith fresh tap water, except for the weekend, and cleaned once weekly.

2.4 Ildentiffcarion of the test system

The individual animals were idencified in the following way. Each group
of rats (the control, low—dose, mid-dose, top~dose and extra control

group) was fitted wicth a letter and colour code.

A table sghowing the group letter, colour code, exposure level and number

of animals {s given on the next page. =

0LlvEL SBH
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group colour nozinal actual number of rats
’ letter code exposure levels exposure main groups satellite groups
L levels study no., 125 study no. 126
(mg VCM/kg b.w./day) males females males females .
,‘- A white 0 0 100 100 10 10 t
. B blue 0.017 0.014 100 100 10 10 ‘
¢ green 0.17 0.13 100 100 10 10 !
’ D red 1.7 1.3 50 50 10 10
: E brown 0 0 100 100 10 10
Each rat was identified by a six digit computer reference number, which
was even for males and odd for females., Within each subgroup of 10 rats,
’ each rat was individually identified by sex and one out of 10 different
V~shaped earmatrks according te the following code:
Z = zeré RlLl = one right plus one left
i P‘l = one right Rll..z = one right plus two left
% Rz “ two right Rle = two right plus one left
1.1 = one left RZLZ = two right plus twvo left
S. Lz = two lefr R3 = three right
£ See alco the cross reference liscing (Annexes 20 and 21).
; Each cage was provided with a coloured card showing the computer refer-
: ence number range, the earmark range, the cage number, the group letter
and the study number, -
2.5 Experimental conduct
i
N The experiment (main and satellite groups) was started on August 21,
1979, Half of the rats of the satellite groups (asgay no. 126) was killed
i on May 20 or 22, 1980 and the remaining half on February 26 or 27, 1981
L_ oo for determinations of glutathione in the liver, The final sutopaey of the
g: rats in the maip groups (assay no, 125) wag carried out on June 24 to 29, |
! - 1982, when about 80 I of the control-, low-dose and mid—dose rats had
w died, |
T 1
T :i The following determinations were made:
‘
L
!
—
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a) Analvsis of VO™ {n the diets

The VO content of freshly prepared diers was generally determined once
every fortnight. During the course of the study, 72 determinations for
each dose level were carried out, At the same time the VCM content of the

PVC-powder was determined.

The rate of evaporation of VCM from the diers was determined by measuring
the VCH content of the diets at the beginning of the feeding-period and
after 1 hour and after 2, 3 and 4 hours. The diet samples to be analysed
were taken at random from the feeders. ln this way sacples of each of the
test diets were taken in week 3, 12, 27, 56, 79, 105 and 132, and were
analysed for their VCM content. At the ssme time samples from the concrol
diets vere taken at the beginning of the feeding—period only and also

analysed.

The analyses were carried out by weans of gas~liquid chromatography ac-

cording to a method described by Feron et al. (1975).

b) Analvsis of VCH in the faeces

Freshly produced faeces from 5 rats of each dietary group were collected
24 hours after the start of the feeding—period at about 10,00 a.m. in
veek 6, 28, 52, B0 and 106, Fresh faeces vas obtained by squeezing the
lover part of a rat's abdomen. The droppings were wveighed, submerged in
10 ml ethylscerate, and stored at & *C in a closed vessel until analysis

of the supernatant 1iquid by gas chromatography.

¢) Calculation of the actual oral intake and oral exposure levels of VOM

The amount of food eaten by the rats of each test group (g/kg body
weight/day) was calculated for males and females separately from the
grand averages of body weight (table 7) and food intake (table 9) of each

test group over the whole experimental period.

‘2LIVEL s®Yy
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The VCM intake (mg/kg body veight/day) vas calculated from the rate of
evaporation of VCM from the diets (table 2) and the rate of overall food
consumption over the four—hour feeding—period for males and females
(table 10), Both the rate of evaporation and the rate of food intake were
assumed to be linear within each hour of the feeding=—period. The actual
VM intake for each group during each of these four periods was
calculated by multiplying the amount of food eaten during a one—hour
period by the average VCM content of the food eaten in that period. The
total actual VCM intake was obtained by adding the V(M intakes during the

four one—hour periods of the feeding—period,

To obtain the actual oral exposure levels of VCM, the actual VCH intakes
vere corrected for the VO excreted with the faeces. For that purpose,
the faeces production (g/kg body veight/day) was calculated based on ag
average of 36 g vet faeces/100 g food consumed. The amount of VI in the
wver faeces (mg/kg body weight/day) was calculated by multiplying the
amount of faeces -produced/kg body weight vith the VO content measured in
the faeces (table 3). The amount of V(M excreted with the faeces, ex—
pressed in mg VOM/kg body weight/day, was substracted frem the actual
oral intake of VCM {also expressed in mg VCM/kg body weight/day) to find

the actual oral exposure level of VIM,

d) Clinieal signs (main groups)

The aniwals were observed daily and carefully examined for signs of ill-
ness and tumours once every two weeks. All signs of {ll~health or tox—
icity with any changee in behaviour were recorded, together with the pro=-
gression or regression of such abnormalities, as well as mortality and

the zime of onset, dimensions and location of palpable tumours,

e) Bodv weight (main and satellite groups)

The weight of each animal was recorded when the adwinistration of the
test substance vas started and further inm week 2 and 4 and once every

four weeks thereafter. From these individual figures the mean body weight

of the animals of each group was calculated,
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f) Food consumption; smount and rate (main groups)

The food consumption vas measured in 20 animals/sex/group, in week 1, 2,

3 and 4, 11 and 12, 23 and 24, 35 and 36, 47 and 48, 59 and 60, 73 and
74, 85 and B6, 97 and 98, 109 and 110 and 121 and 122.

The rtate of food consumption was determined by weighing the feeders
init{ally and after periods of 1 hour, 2 hours, 3 hours and 4 hours. This
was done for each of the diet groups on one day in week 4, 12, 25, 38,
52, 64, 77, 90, 103, 116 and 129, The number of racs involved in these

deterzinations vas 20/sex/group.

%) Haepatologyv (satellite groups)

Samples of blood were collected from the tip of the tail of 10 rats/sex/
group on days 94 and 185 and of five rars/sex/group on day 367, All blood

sapples were examined for the folloving parameters.

- thrombocyte count, by means of the Sysmex Platelet Counter Pl 110 using
the manual of Toa Medical Electronics Co., Ltd., Japan
-~ prothrombin time using Normo-test reagents from Nyegaard & Co. As,

Oslo, Norway (Owren, 1959).

h) Glutathione in the ljver (satellire group)

In week 40 and BO, five rats/sex/group were killed by decapitarion., The
livers vere quickly removed and cooled to O *C amd cut {nro two, about
equal, pleces; borh were weighed and stored in & freezer at -20 °C until
analysis, After thawing, each sample was homogenised in ice=-cold 0,1 M
EDTA(Naz) solution. A part of the homogenates was centrifuged at 2800
rpen for 5 minutes. The nomprotein bound sulfhydryl ('glucathione') con-

tent of the supernatants was determined with 5,5'-dithiobis~(2-nicroben—

zoic acid) by weans of an AutcAnalyser.

vLiveEL S®BY
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i) Patholegy

All males still alive in week 149 (June 246 and 25, 1982) and all females
in week 150 (June 28 and 29, 1982) were killed by decapitation, autopsied
and subjected to a careful gross examination. At that time a morcality of
about 80 X had been reached in the contrel, low— and mid-dose groups. A

thorough autopsy was also performed on rats found dead or killed in ex~

tre=zls,

All superficial tissues, including the urogenital orifices and tall, each
pinna, eye and external auditory meatus, vere examined visually and by
palpation for disctortion, swelling or evidence of tumour formation; simi-
lar attention was given to the mammary tracts and subcutaneous scruc-—
tures, The exterual nares, buccal cavity and tongue were then examined,
and the cranial roof removed to allow observation of the brain, pituitary
gland and cranfal nerves. After ventral midline incision and skin reflec-—
tion, all subcutaneous tissues were examined, including reglonal lywph
nodes, mammary and thyroid/parathyroid glands. The condition of the tho—
racic viccera was noted, and attention was given to the thymus, lymph
nodes and hearc.

The abdominal viscera vere examined before -and after removal. The lungs
vere removed and all pleural surfaces examined.

The kidneys were incised and exawmined,

Any abpormalities in the appearance and size of the gonads, adrenals,
uterus, intra—abdominal lymph nodes ;;d accessory reproductive organs
wete recorded. Any lesion suggestive of neoplasla was noted, including
details of location, size and multiplicity. Any evidence of adhesion or
possible invasion to adjacent structures was noted.

Samples of the follewing tissues and organs of all animals vere preserved

in 4 % agueous meutral phosphate~buffered formaldehyde solution:

adrenals ovaries

aorta pancreas

axillary lymph nodes parotid salivary glands
brain preputial glands

caecum pituitary

cervix prostate

coagulating glands sexpinal vesicles
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colon skeletal wmuscle

duodenun skin

epididymides spinal cord

exorbictal lachrymal glands spleen

eves sternun (with bone marrow)
sciatic nerve stomach

heart submaxillary salivary glands
{leum sublingual salivary glands
Je junum testes

kidneys thyzus

liver thyrofd

lungs trachea

nammwary glands ) urinary bladder

mesenteric lymph nodes uterus

nose Zymbal glands

oesophagus all gross lesions

Tissues required for microscopic examination were embedded in paraffin
vax, sectioned at 5 pm and stained with haematoxylin and ecosin.
Histopathology was restricted to the liver, all grossly visible tumours
or presumable tumours in the abdominal cavity, the glands of Zymhal, and
the mammaty glands. As to the liver, of each rat three liver pleces, each
taken from a different lobe, were studied; these pleces were alvays taken
from the same three lobes at about the same sites; in addirion sections

were prepared from liver tissue showing gross changes.

2.6 Statistical analysis

Data on body welights were subjected to one—vay analysis of (co—)variance,
followed by Dunnett's multiple comparison test. )

Thrombocyre counts and prothrombin time values were analysed by the Mann
Whitney U-test, Levels of glutathione in the liver were evaluated by the
Student t—test,

Data on mortality and microscopical observations were analysed by the

Fisher exact probability test.
Cromsly visible masses were evaluated by the Chi square test.

g/LLvElL S®BY
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2.7 Contributors

Ma jor contributions to this study were wade by:

Animal handling and: Ms. M.M, Andringa
diet preparation J.M. Blom
M&, A. Dijkscra
Ms. G.G.M. Fleer
Ms. A.A. van Tuyl
D.C. Veldhuysen
Diet analysis : A, Schouten
Clinical chemiscry : Dr H.E, Falke
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; J.F. Catsburg

> Blochemistry : br D,C. Leegwater

[ HBistotechnique t Ms. M.T. v. Rijsvijk

| " Ms. J, Wisman

' Ms. A.P.M. v. Tuyl-Fonville

— Ms. N. Hagemeyer

‘ Pathology : K.R. lmmel

- Dr v.J. Feron

- Study director : Dr H,P, Ti1

: Study supervisor : Dr V,J. Feron

L

! 2.8 Deviarions from the protocol

t.

- ~ At the request of the sponsor, the glutathione determinations in the

; liver were carried out after 9 and 18 months instead of after 6, 12 and
L 24 months.

! = Prothrombin time and thrombecyte count in rats of the satellice groups
L atter 24 months could not be carried out, because all rats of the sat- ;
. ellire group had already been killed before that time.
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3. RESULTS

3.1 Analvsis of VCH in che diets (cables 1 and 2)

The average VCM content of freshly prepared test diets appeared to be
0.49, 4,49 and 44.]1 ppm for the low—, mid- and top—dose group, respect—

ively (table 1),

The VCM content in all three test diets decreased with time durlng the
four—hour feeding—period (table 2). The greatest 1o;ses vere observed
during the first hour. Proportionally, the losses of VQ were virtually
the same in all three test diets at the corresponding pointe of time dur—
ing the four—hour period. On average, the cumulative losses were 22, 30,

39 and 38 % after 1, 2, 3 and 4 hours, respectively.

3.2 Levels of VCM in the faeces (table 3)

- The VCM content of the faeces increased with increasing dietary levels of

VCOM. No appreciable diffarences in VM content of the faeces were found
within one particular test group. The average amount of VCM found in the
faaces expressed as percentage of the actual oral VM intake, was found

to be 23,5, 25.9 and 23.9 I for the lov—-, mid~, and top—dose groups, Te~

spectively.

3.3 Actual oral exposure levels of VCM (table 4)

The V(M content of the freshly prepared test diets (table 1) formed the
basis for calculating the average VCM content of the various diets. Since
the loss of VO from the diets during the four—hour feeding—period (table
2), the rate of food intake (table 10) and the VCM content of the faeces
(table 3) were knoum, the actual oral exposure levels of VCM for each
group could be calculated (see section 2,3). They were found to be 0,014,
0.13 and 1.3 mg VCM/kg body weight/day for the low—, mid-, and top-dose

groups, respectively (table 4).
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When the actual oral intake of VCM vas expressed as percentage of the
theoretical intake, the values found were 81.5, 81.2 and 81,3 X for
males, and 80.1, 79.8 and 79.8 % for females of the low—, mid-~ and top~
dose groups, respectively. The overall average for males and females of
the various test groups was calculated to be 80.6 X, This percentage was
in good agreemeut with the 80 X found in the previous life-span study

using much higher dietary levels of VCM (Feron et al., 1978; 198l).

3.4 Symptomatology and survival (tables 5 and 6)

There wvere no overt signs of reaction to treatment with VO, The behav-—
iour of the rats during the first 18 months of the experiment was unre-
markable, After 18 months ageing symptoms developed inm all groups and the
nunber of unthrifty rats increased, more rapidly in males than in fe-
males. The poor condition started with a humpbacked position and slighr
emaciation, followed by dyspnoea, pale eyes, lethargy, filthiness and in
many cages severe emaclation.

Randomly distributed major abmormalities due to ageing included maloc-
clusion of incisors, staired coats, & bloody discharge around nostrils
and eyes, wet stools, focal alopecia, focal dermatitis, paresis of hind

legs, loss of one or both eves and white opaque cornea,

Macroscopically visible or palpable masses occurred In all groups., The
total number of rats which shoved such a lesion at any rime, together
victh the number of masses {5 given in table 5. In females both the inci-
dence and the total number of these gross lesions was considerably higher
than in males. Taking into account thar the top~dose group comprised only
50 rats of each sex, the toral number of masses in fewmales of the top~
dose group was higher than in the other groups. This Tremarkable differ—
etce appeared to be caused by the high number of top—dose females with
liver cysts (see also tables 13 and 14), which are easily detected by
palpation of the abdomen,

In the extra control group the total number and the incidence of masses
vas relatively lovw as compared to the other groups, the control group
included, The lov figures for the extra comtrol group are undoubtedly
relacted to the relatively high and early mortality in chis group, giving
fever animals of this extra control group the time to develop lesions

associated with old age.
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The cumulative mortality 1s given in table 6. Up to week 65 morrality was
very low. Thereafrer, mortality gradually increased, more quickly in che
extra control group than in the other groups. The extra control animals -
vhich were housed in a separate room — were much more severely affecred
by chronic respiratory disease than the animals in the other groups (see
also 3.9.1). This phenomenon undoubtedly explains the higher and earlier

morctality Iin the extra control group.

3.5 Body welghts (rables 7 and 8; figures 1 and 2)

In the three test groups, the mean body welghts vere generally comparable
to those of the controls. Some isolated changes were observed, but there
was no evidence of 8 dose-related response.

In the extra control group mean body veights were statistically signifi-
cantly decreased throughout the study in males and from day 674 and on—
vards in females as compared to the standard control group. In males the
lover body veights were accompanied by lower intake of food (see 3.6).

Since the extra controls were housed in a separate room, the lover body

weighte and food consumption might be due to unknown differences in en-

vironmental condition (see also 3.4), although this separate room vas

conditioned in the same way as the other rooms,

-

3.6 Food {ntake (tables 9 and 10)

Food intake showed wide variations among the different weighings within
one group. Therv was, however, no evidence that food intake was affecred
by VCH-feeding (rable 9), Males of the extra control group had & lower

food intake than the other groups from week 3 onwvard,

No appreciable variarions were encountered in the rate of food consump—
tion in the various groups (table 10), Females consumed their food

slightly less quickly than males.
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3.7 Haematology (rable 11)

Thrombocyre count did not shov dose-related differences berween the test
groups and the controls, The slight, though statisrically significant
increase in females of the rop—dose group on day 366 was not apparent
vhen compared to the extra controls.

Prorthrombin time of females of the top—dose group was slightly increased
after 3 and 6 months, However, prothrombin time of females of the extra
control group wvas even higher at the same stages. No differences berween

the groups occurred after a feeding—period of 12 months.

3.8 Glurathione levels of the liver (table 12)

There were no significant differences in liver glutarthione levels betveen

the various test groups and the controls, elther after 9 or 18 months.

3.9 Pathology

3.9.1 Gross examination (rable 13)

The incidence of liver nodules suspected of being tumours was higher in
males and fewmales of the top—dose groups than in controls or lower dcse
animals. Most of these tiumourous masses were small (diameter up to 1 cm),
solid and pale or had the same colour as the adjacent liver tissue; some
were large (diameter 2 to 4 cm), soft or firm and occasionally slightly
haemorrhagic. Cysts in the liver of old tats, particularly in females, is
a commen finding in the strain of rats used. However, the incidence of
such cysts was much higher in females of the top-dose group than in
females of the other groups, the control group included. The cysts varied
widely in size, vere often wmultiple and generally contained a turbid,
wvatery liquid,

There vas no evidence that any of the other groes lesions observed and

summarised in table 13 vere related to the administration of VM,
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Severe chronic respiratory disease (CRD) often accompanied by focal
emphysema (spongy lungs) was seen much more frequently in the extra
control group than in the other groups. Many of the rats affected by ad-
vanced CRD lost weight and emaciated before they died or were killed in
extremis,

Other conspicuous findings in animals of the extra control group were the
high incidences of bilateral testicular atrophy and atrophy of the
coagulating glands and seminal vesicles, Atrophy of the testes and of the
secondaTy sexual glands were often seen in the same animals, bur these
lesions also occurred separately. Moreover, a relatively high number of
females of chis group showed protrusion of the eye balls; this was almost

exclusively observed in severely emaciated rats,

3.9.2 Microscople examination

Liver (table 14)

Increased ‘incidences of focl of eellular alteration, neoplastic nodules,
hepatocellular carcinomag, liver—eell polymorphism and cysts have been
observed in the top-dose group. HMoreover, in the top—dose group two
females and one male had developed 8 hepatic angiosarcoma, whereas such
tupours have not been seen in any of the other groups. Since the
morphology of the hepatocellular lesions was essencially the same as that
of the liver lesions described in full detail in our previous report on
the long-term effects of oral administration of VCH in rats (Feron et
al,, 198}1), no furcher discriprion of these alterations is presented in
this report. The morphology of V(M=induced hepatic anglosarcomas has alse
been described in a previous report (Spir et al., 1981).

Table 14 also shows that in females, but not in males, of both the low—
and mid-dose group the incidence of basophilic foci of cellular alter—
ation was significantly higher than in controls. In addition, in the
wid-dose group the number of females bearing foel of cellular alteration

waf statistically significantly higher cthan in the control group.

¢81vEl SBH




7T

€8LvEL SpYy

vV 83,285

There vas no evidence that any of the other hepatic lesions cbserved, was
related to the feeding of VCM, There were a few statistically significant
differences between test groups and the control group, bur this concerned
decreases in incidence in the test groups (e.g. slight cholangiofibrosis
in wales), or the differences vere not statistically significant as com=
pared to the extra controls (e.g. single cell necrosis in females), or
there was no dose—response relationship (e.g. focl of degenerated hepato-
cytes in males),

As compared to controls lower incidences of several hepatic abnormalities
were found in the extra control group, Examples of such lesions are
cysts, bile duct proliferarion, cholangiofibrosis and vacuolisatioen of
periporral hepatocytes in females, and liver cell polymorphisc in males.
Such changes might be associated vith old age and their relatively low
incidences in the extra control group is wmost probably due to the much
lower average survival time of these animals (118 weeks)} in comparison

with that of the controls (129 weeks).

Hamnarz glands (table 15)

The nunber of females bearing s mammary gland tumour was considerably
lower {n the extra control group and in the lov— and mid-dose groups than
in the control group. In the same groups the number of females with a
mammary fibroadenoma was also lower than in the control group. There was
no indication that the incidence of mammary gland carcinomas increased

with increasing VOM dose.

Abdominal tumours (table 15)

All intrs—abdominal tumoure found at autopsy were examined histologi-
cally. The pumbers of mesotheliomas detected in rats of the different
groups indicate that there was no evidence of a relatiounship betveen the

administration of VCM and the development of this type of tumour.

Zymbal gland tumours

All gross tumoutrs in the head reglon were studied by light microscopy., No

Zymbal gland tumour was found.
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4, DISCUSSION

In the present study no effects attributable to VM wvere observed other
than liver changes, and a higher mortalicy in the top—dose group as coo
pared to the control group during the last 6 ro 9 menths of the exper—

imenral period.

The differences Iin mortality between the top—dose group and the control
group vere slight and artained a level of statistical significance only
at a few points of rime, This slightly increased mortality in the top~
dose group might be due to the increased incidence of neoplastic and
non—neoplastic liver changes in this group. A similar adverse effect has
been observed in females, but not in males, of the low—dose group (1.7 mg
VQ/kg body weight/day) used in the previous long~term oral rat study
with VCM (Feron et al,, 198l).

Frowm the previous study (Feron et al., 1981) it appeared that oral

exposure to VCM at a level of 1.7 mg/kg body welght/day resulted in a
series of changes in the hepatic parenchyma. These changes included an
increased incidence of cellular alteration and neoplastic nodules, a few
hepatocellular carcinomas, an increased incidence and degree of
liver—cell polymorphism, and an increased incidence of hepatic cysts, In
the present study the same type of treatment-related liver changes were
found in the top~dose group receiving 1,3 mg VCM/kg body weight/day. In
addicion, one male and two females of the top-dose group had developed a
hepatic angiosarcoma; 1in the previous experiment hepatic anglosarcomas
were observed at VOM levels of 5.0 wg/kg body weight/day and above but
not at the lovest exposure level of 1.7 mg/kg body weight/day.

As compared to controls increased incidences of basophilic foci of
hepatocellular alreration occurred in males of the top-dose group and in
females of each of the dose groups. In females the incidence of this type
of foci of cellular alteration in the liver increased with inecreasing
dose levels, Moreover, the number of rats bearing foci of cellular
alteration in the liver (all type of foci) was significantly higher in
males of the top-dose group and in females of the mid- and top-dose group
than in controle., These findings suggest a relationship between the oral
exposure to VCM at levels of 0.014 and 0.13 mg/kg body weight/day and the
increased occurrence of focl of cellular alteration in the liver of

female rats.
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The incidence of basophilic foci of hepatocellular alterations in females
of the control group (9/98 or 9 Z) was clearly lower than the {ncidence
of this type of foci in female controls used in the previous long-terw
oral rat study with VCHM (10/57 or 18 Z; Feron et al,, 1981), Similar
incidences were also found in fewales of control groups of three other
long=term rat studies carried out in our Institute more or less
simultaneously with the sctudy of Feron et al, (19Bl); the incidences
being 11/95 or 12 Z, 3/20 or 15 I and 17/99 or 17 X. These data seem Lo
indicate that the incidence of basophilic foci (9 I) in females of the
control group of the present VCM study is unusually lovw, and, thus, would
seew to throw doubt upon the toxicological significance of the slight
increase in incidence of this type of focl of cellular alterations in the
low— and mid-~dese groups, Bowever, the incidences of basophilic foci of
hepatocellular alterations in females of control groups of other
long~tetm rat studies performed {n our Institute in the same period as
the present VCM~study were: 0/20 or O X, 1/20 or 5 2, 5/69 or 7 X and
4/50 or 8 I, Compared to these figures an incidence of 9/98 or 9 X as
found in the present group of female controls is not unusually lov, and,
thus support the suggestion that the feeding of V(M at levels of 0.014 or
0.13 wg/kg body weight/day may have resulted in mors basophilic focl of

cellular alteration in the liver of female rats,

The directive of the European Cosmunity (EC) of January 30, 1978
(78/142/EEC) imposes a maximut permitted limir of 1 ppm residual VCM in
finished plastic materiale or articles intended for use in contact with
foodstuffs. The same EC—directive stipulates that any migration of V(M to
the food must not produce a concentration in the food of greater than 10
ppb VCH which 45 or is very close to the detection limit of VOM in
foodstuffs.

Calculations based on a survey of residual levels of VO in PVC bottles,
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 pg per person per day
(Crosby, 1982; Ministry of Agriculture, Fisheries and Food, 1978). What
does this maximuw oral daily intake of VOM by humans mean in terms of

cancer risk?
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Extrapolation of the results of the present rat study to humans using Che
linear extrapolation model and taking into account en acceptable cancer
risk from oral VCM exposure for man of 10_6, leads to an acceptable

oral intake of 0.4 pg VO per person per day. Since the estimated maximuwm
oral daily intake {s only 0.1 pg VCM/person/day, the estimated cancer
risk s atr least a factor 4 lower, Moreover, the extrapolation model used
is a conservative and prudent one, which implies that the actual cancer
risk mighr be (considerably) lover than that calculated by means of the
linear model. In addition, comparisca of the results of an epidemi-
ological study of vinyl chloride workers with the predicted cancer risk
in the cohort of workers based on che rasults of VCM studies in rats
suggested that humans are less sensitive to the carcinogenic action of
VCH than rats (Gehring et al., 1979). Translated into practical terms
this means that the cancer risk of a2 maximum oral daily intake of 0.1 pg

VCM/person/day is small enough to be practically neglected.

5. CONCLUSIONS

The results of the present oral study allov the following conclusions:

- VCM at & level of 1,3 mg/kg body velght/day induces neoplastic and

non-neoplastic changes in the liver of wale and female rats,

-~ VCM at a level of 0.13 mg/kg body weight/day may lead to more female

rats bearing foci of cellular alteration in the liver,

- VCM at levels of 0,014 or 0.13 mg/kg body weight/day may resulc in am
increased incidence of basophilic foci of cellular alteration in the

liver of female, but not of male, rats, and

-~ 0.13 mg VCM/kg body weight/day is a "no~observed-adverse—effect-level”

vith respect to the induction of tumours in rats.
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6. RETENTION OF RECORDS, SAMPLES AND SPECIMENS

All records concerning the dietary formula, daily observations, body
wveights, food intake, haemarology, clinical chemistry and gross— and
microscopical examinations and all other information relevant to the
quality and integrity of the study have been filed in the archives of the
Department of Biological Toxicology together with the mascer copy of this
report. Materlals (sawples of the rest substance, wet specimens, blocks)
have been stored, and will be retained for a period of eight years, i.e.
t1ll July 1990. The slides will be retained for a period of 15 years,
i.e. till July 1997,
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QUALITY ASSURANCE UKIT TNO - P.0. Box 360, 3700 AJ ZEIST, Netherlands

STATEMERT OF GLP COMPLIANCE

On : Lifespan oral carcinogenicity sctudy of vinyl chlotide in rats
Report no.: V 83.285/291099

Date : September, 1983

The study was carried out under conditions of good laboratory practice.
Within reason there have been no circumstances that might have affected
the quality and integrity of the results obtalned,

Dates and number Dates of reports

of inspections: to management:

19 Noveober 1979 (1) 19 November 1979

22 and 25 February 1980 (1) 25 February 1980

12 May 1980 (1) 12 May 1980

12 November 1980 (1) 12 November 1980

17 November 1980 (2) 18 November 1980

23 January 1981 (1) 26 January 1981

3-4 March 1981 (2) 5 March 1991

14-15 May 1981 (3) 18 May 1981

18 August 1981 (1) 18 August 1981

27 Ocrober 1981 (3) 27 October 1981

22 January 1982 (3) 26 January 1982

12-13 May 1982 (2) 13 HMay 1982

24 June 1982 (1) 24 June 1982

8 July 1982 (3) 8 July 1982

8~11 March 1983 (2) 16 HMarch 1983

10 March 1983 (1) 24 Mareh 1983

Draft report audit:
10-11 March 1983 24 Mareh 1983

Final report audit:

20 September 1983 .- (1) 20 Septeaber 1983
< 74 . -
al ; |
Drs S. van Straten date: 59 \/’ Ve, Fer g 23 : :
— 7
Qualiry Assurance Manager "
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CIVO/TNO
STUDY NO 125 CARCINOGENICITY STUDY IN RATS WITH VCM IN THE DIET

1)

TABLE 1 LEVELS OF VCM IN THE DIET IMMEDIATELY AFTER PREPARATION OF THE DIETS

{ Group intended oral exposure Dietary level of VCM (ppm)
e levels of VOM HEAR SEM N
~ (mg/kg b.v./day)

A 0 €£0.1 72

' B 0.017 0.487 0.013 72
- ¢ 0.17 ' 4,487 0,097 72

{ D 1.7 44,07  0.926 72
E o <0.1 65

1 .
[ ) The VCM content of the PVC-powder with VCM was on average 4582 + 98 ppm.
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CIVo/THNO
STUDY Nu 125 CARCINGGENICITY STUDY IN RATS WITH VCH IN THE DIET

TABLE 2 LOSSES OF VCM FROM THE DIET DURING A PERIOD OF FOUR MNOURS

' Group Intended oral exposure VCH lcvels [o the dlet during the lour~liour feedinp-perlod at
levels of VCH di{ferent polnts of time ?
{mg/kg b.w./day) cxpressed as pme) expressed as percentage of ty
to t, ty ty L, ty oty oty oty
A o < 0.1 < 0.1 < 0.1 < 0.1 < 0.t
B 0.017 0.48 0.37 0.32 0.27 0.28 17 67 56 58
0.0377? 0,039 ©0.024 0.021 0.016
C 0.17 4,2 3.3 3.0 2.7 2.7 79 71 64 64
0.36 0.23 0.13 0.20 0.15
| D . 1.7 41.1 33.3 29.9 26.7 25.3 81 72 65 b1
| 1.%4 1.85 1.70 1.68 1.96
E 0 < 0.1 < 0.1 < 0.1 < 0.1 < 0,1 .
Grand Hean 79 0 62 62
1) '

Samples taken Immedlately after preparatlion of the diets (LU) and further [rom the Jeeders In '

the cagea of the rate cue bour (ll), twoe hours (lz}, three hours (13) and (our hours (‘6) 7
after preparation

2 The values are the means of 7 different analyses.

Y Standard error of the me .




CIve/THO
STUDY NO 125 CARCINOCENICITY STUDY IN RATS WITH VO IN THE DIET

TABLE 3 LEVELS OF VCHM 1H THE FAECES

1 . Group Intended oral exposure Level of VCH {ppm) found in the faeces
levels of VCH 24 hours after the atart of the fced[ng-perlodl)

{mg/kg b.w./day) MEAN SEM N
A 0 < 0.1 3
B 0.017 0.26 0.028 5
C 0.17 2.64 0.27] 5
D 1.7 23,6 2.968 5
E 0 < 0.1 5

b Faeces were collected by: squeezing the lower part of the rat's ahdomen; they were
immed{ately submerged in 10 ml ethylacetate and then stored at 4 °C in a closed

vessel until analysls for the ¥CH content.
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CIVO/TNO
STUDY NG 125 CARCINOGENICITY STUDY TN RATS WITH WCH 1H THE DIET

Group Intended oral exposure Actual dletary VYCH Theoretical oral Actual oral In- Actual oral ex-
levels of VCH ievels at the start intake of VQIz) take of VCHj} posure level of
ppm mgfkg b.w./ of the feeding {mp/fkg b.w./ (mglfkg bow./ vcnﬁ) {mpi kg
in dlet /day periodl} (ppm) day) day) b.w./day}
A 0 0 o 0 0 0
B 0.34 0.017 0.49 0,022 0,018 0.014
C 1.4 0,17 4.5 0.21 0.17 0.13
D 14 1.7 44,1 2.1 1.7 1.3
E 0 0 0 0 0 0
1)

+Average dletary VCH contents determined [mmedlately after preparation of the diets.
) Assumlng no logs of VCH by evaporation from the dlets (see also table 1),

3 Taking Into account the loss of V(M [rom the diets.

© Oral intake of YO diminished by the faecal VCH. The VCH excreted in the faeces was consldered to be still

enclosed In the PVC granvules, and thus not to have been in contact with the body.




C1Ve/THD
STUDY NO 125 CARCINOGENICLITY STUDY TN RATS WITH VCM IN TIE DIET

TABLE 5 GROSSLY VISIBLE OR PALPABLE SUPERFICIAL OR INTRA-ABDOMINAL MASSES OBSERVED IN THE

Croup Intended Total Ho. of rats with masses No., of masses
exposure no. of rats
levels of VCM at Total Hon-survivors Total disappeared
{mg/kg b.w./day)} start In course of
tIme
MALES
A 0 100 35 12 55 10
B 0.017 100 45 hG 55 10
c 0.17 100 J6 3 42 H
D 1.7 50 18 17 23 &
E 0 i00 lakin 1a** 16 1
FEMALES
A 0 100 68 59 112 3
B 0.017 100 80 69 119 8
E c 0.17 100 63 49 115 6
D 1.7 50 38 36 B7 2
E 0 100 Lghe 48 7% 3

STATISTICS: CHI-square test: ** P { 0,01, **» P ¢ 0,001
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J may  TSé 12 122 15 15X 14 147 1< 29 terns 2=
STATISTICS! FISHER EXACT FROBABILITY TEST 'P0.05 't 0.0 ‘YYF 0.900] TNO SIDED
+




HORTALITY {CONTINUED 1)

COHTERDL 0.017 HG/KG 0.17 KWG/KG 1.7 HG/LB COHTeon
IHCIDENHCES INCIDEHNCES IHCIDEHCES THOUJDEHTES IHClLEHCE”
15 151 17 171 16 - 34 1% 0 o LA
21 21% 25 234 23 22 12 B :

28 28% 28 28% 28 ks axz
31 Itx RE] 34% 34 48 %
ie L]k 43 ALY ie g E iR
44 147 51 51X 44 A : 56 7
323 23% o oA 33 Ix by 32
39 591 63 §1% 5% 5%% 23 v
72 rx L2 L9 72 8 7

STATISTICS! FISHER EXACT FROPABILITY TESY : s " TWO STULED




—

HORTALITY (CONTINUED 2)

FEHALES
CONTROL 0,017 WHG/KG 0,17 HG/KG 1.7 HG/KG COHTROL
IMCIDEHCES INCIDEHCES IHCIHEHCES IHCIBENCES JHCIDEHTES
7 0% 0% 0x 0%
oz 0% 0% Q%
0% 0% O% ox
cx 0x 0% oz
0X 0% o% azx
0% 0z ox ol
ox 0z 0x ol
0% 0% 0% o
0% 0%
0x 0x
ox s34
0% L4
0x
0
0%
0%
2%
2%
4y
az
4%
102
12%
12%
V2%
b2
24

L R ]

nLT

o]
0
0
0
1]
o
0
0
)
O
0
1
1
1
1
i
i
1
2
2
4
5
[
7

W WWIII - =S 00 0000000 QO

g

W= OOl es 2D G0 000000000000 0C0O0
- -

AN N N SRR - I - = I - - B e = = e B R B — =}
Bl I OO DO 000000000000 OO0

ST L P RIS e OO

STATISTICS! TISHER EXACT PROBABILITY TEST . " ** F.0.001 TWO SIDEDR




FEHXHALES '

CONTROL 0.017 HNG/EG 0.17 HG/KG 1.7 HG/KG COMTRDL
IHCIDENCES INCIDENCES INCIDEMNCES INCILEMCES THCTHERCEY
onY  7Bé 20 20% 15 15% 19 19% 15 mi
DY 814 26 267 5 5% 2 22 is 2%

DAY 842 2B 28% iz 32% 27 274 19 R
oay 870 3o 304 kY J6% 30 l0% 21 42
naY B%8 15 15% 11 41 15 5% 24 48%
DAY 924 41 417 51 S1% 135 ~AGE 28 S56%
DAY 954 47% &0 &0% 52 5% 32 G4
paY 982 58% £ 587 &1 61 36" 72%
bAYy 1010 687 72 72% &7 &7 % A3 86

STATISTEICS: FISHER EXACT FROBARILITY TEST s " ' PL0,001 WD SIDED

00zveL spy




TARLE 7 HEAH BODY WEIGHTS (G)

HAaLES
1 CONTROL 0.017 MG/KC 0.17 HG/KE 1.7 HG/YG CONTRDL
HEAR SEH N HENNH SEH L HEAN SEH N HEAR SEH N HEAMH SEH H
DAY 0 53.9 0.5 100 53.2 0.5 100 53.2 0.5 100 54.3 0.6 59 5§.5 0.5 100
oAy 14 95.7 9.8 100 96.%" 1.0 100 ?5.8 0.8 100 78.2 1.1 5 89,23 0.7 00
0ay 28 149.8 1.4 100 147.8 1.4 100 118.9 1.3 100 149.2 1.8 50 141.7° 1.1 100
DAY S 233.4 2.4 100 223.0"" 2.4 100 222.0 2.5 100 224,5" 2.9 350 214,58 1.5 100
DAY B84 28BS, 4 3.1 99 271.8"" 3.0 99 283.3 2,0 1090 27%9.0 3.6 50 25,1 2.0 100
bay 112 325.5 3.4 %% l09.2°" 3.3 99 323.8 3.1 100 J1s.6 .9 50 278.1°" 2.2 100
DAY 140 344.7 3.5 99 340.2 3.6 9% 343.0 J.4a 100 J48.8 1.4 & 297.5°" 2.3 100
oAaY 148 3&67.5 3.7 99 357.0 3.7 99 3&A.7 3.4 100 364.1 4.7 50 Jla.5"" 2.4 100
DAY 194 378.4 3.7 99 370.8 .9 %9 372.8 3.6 100 3g4a.3 1.8 59 318.5%" 2.8 100
DaY 224 3846.5 3.9 99 377.7 4.0 99 385.7 3.7 100 ipe.3 4.9 50 Jiv.e*’ 2.6 100
, ! pAY 252 iBB.5 4.0 9% ijel1.2 4.0 99 ig?.B 3.4 100 31g87.3 4.7 S50 35t.a 2.7 100
. . tAY 280 403.4 4.0 9% 400.0 4.1 29 405.2 1.6 100 408.3 5.1 30 365.0°° 2.7 160
bAY 308 411.2 4,2 99 103.3 4.2 99 407.7 3.7 9% 414,46 5.2 50 371.0°° 2.8 100
DAY 334 415.5 4.2 99 406.5 4.2 %9 4115.9 3.8 99 417.9 5.0 50 371.3*° 2.3 100
Iy 344 413.3 1.2 %8 40%.1 4.3 99 411.7 3.9 99 418.4 5.1 3¢ 377.8"* 3.0 100
bAaY 392 410.8 4.2 98 103.4 4.3 99 407.4 3.9 98 117,14 4.9 50 Ig5.2*" 3.1 160
nay 420 404,2 4.1 98 397.3 4.3 %% 102.8 3.9 98 411.¢9 1.8 S0 170.9°*" 2.9 100
DAY 448 404,2 4.2 97 199.0 4.4 99 104,7 A.1 %7 413.1 4.8 50 Jég.0 " 2.9 100
JAY 476 405.°9 4.4 94 403.3 4.4 99 410.9 4.1 97 114.8 5.1 S50 377,313 3.0 %%
YAY 504 400.4 4.2 946 J$5.2 4.1 9% 404.0 1.4 94 10%.2 5.0 49 Jba.0"" 3.7 92
MY 532 4115.46 4.1 ¥%4& 407.5 4.4 94 415.1 4.2 95 120.4 5.0 4% 180.7°° 3.3 92
JAY 540 419.4 4.1 94 414.,9 4.3 94 422.46 4.2 94 1246.7 5.5 49 3ga, 3 3.3 %2
YAy 588 414.5 4,1 94 412, 4.5 93 418.4 4.3 93 423.5 5.3 48 379.9*° 3.3 92
aY A1 419.4 4.2 94 415.%9 .5 92 425.2 4.3 93 129.3 5.5 48 JTe. 0 3.0 w2
IAY 444 428.8 4.3 %4 425.9 4.5 92 431.5 A.4 93 418,35 5.8 47 379.7° 1.1 90
JAY 872 431.1 4.2 94 427.5 1.7 B¥Y 137.8 4.5 %92 444L.5 6,1 A7 3g).2¢ 4.3 87
1AY 700 427.8 4.0 B9 424.8 1.8 B4 131.4 4.4 %91 440.4 S.8 46 365.9°" 1.5 81
mY 728 425.4 4.0 BB 421,2 4.8 835 428.0 4.4 87 428.8 7.4 A4 357,20 4.9 70
. 1AY 756 419.8 4.2 B?7 418.5 4.7 485 423.3 A6 8 4123.% 4.9 A0 Jas.08° 3.5 71
H
l ---------------------------------------------------------------------------------------------------------
STATISTICS! COVAR + DUNNETT TESTS *FPIO.05 ** FPI0,01 TNO SIDED CEXFLUNIT = Ai [HAL)
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L L e A T L e Bt I
TAELE 7 HEAN BHODY WEIGHTS (G) (CONTINUED 1)
HALESTS
CONTROL 0.017 HG/AG 0.17 HG/KG 1.7 HG/KD CONIRUL
HEAN SEH H MEAHN SEH H HEAHN SEH H HEAM S5EM H HEAN SEH
DAY 784 408.46 4,0 BS 406.3 4.8 83 407. 4 4.4 B4 414.9% &.7 35 J22.9°" S.4
naY B12 i?4.8 3.9 7% 3?s.5 4.9 75 402, 4.5 77 403.5 7.1 32 3Jo2.5"" 5.9
DAY BAD 3193.3 3.9 72 400.0 4.7 72 400.4 4.7 72 38.3 3.9 29 297.9°'" 7.0
DAY Bé&B 387.4 3.8 49 190.4 5.0 &7 3¥4.8 4.7 &b 393.7 5.7 26 299.3°" 7.8
nDAY B9S 176.4 4.3 42 383.7 E.6 59 3g4.3 4,5 42 3B2.5 6.1 26 2BB.1" " ?.0
DAY 924 345.46 4.3 54 372.9 5.8 49 371.2 4.4 56 380.0 7.8 21 32%9.8 20.4
0DAY %52 3s81.7 4,1 47 3&8.7 6.4 47 3463.4 4,7 47 368.46 7.7 18 -- --
DAY 980 352.9 4.4 41 15%.5 6.1 3B 360.2 4.9 43 363.3 B.0 16 - -=
1AY1008 J4a5.5 5.2 30 340.7 6.5 3t 358.4 6.3 28 354.2 7.4 11 - --
0AY1038 341.3 5.2 2 354.6 5.5 20 336.3 6.2 1% 3846.7 7.B 8 - --=
tAY1043 343.8 5.3 20 35%9.3 S.6 20 358.1 4,3 18 348.7 7.9 8 -- it
STATISTICS: COVAR + DUMNETT TESTS * FI0.05 *' P<£0.01 TWO SIDED (EXF.UHIT = AHIHAL)
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nAY
mnyY
aay
aAY
ThY
anyY
JAY
1A
nny
nny
aAY
TAY
anr
WY
mny
my
TAY
mny
AY
At
IAY
11154
Ny
MY
Y
Ny
Y
nyY
mny

14

30

58

g5
114
142
170
198
228
254
2B2
319
338
J&4
394
A22
450
478
508
534
362
SS90
&18
b44
&74
702
720
758

HEAH BODY WEIGHTS

5
CONTROL .
HENN SEN N HEAN
52.8 0.% 100 HI
°2.7 0.8 100 2.5
118.% 0.7 100 120.2
151.4 1.1 100 153.14
144.7 1.3 100 146.2
178.0 1.4 100 175.2
183.3 1.5 100 183.14
188.4 1.6 100 197.2
189.4 1.6 100 192.9
193.9 1.7 100 192.7
199.0 i.6 100 201.0
202.9 1.6 100 203.7
210.2 1.7 99 209.7
209.2 1.7 9% 20B.1%
211.5 1.8 99 212.4
212.1 1.9 99 210.8
207.9 1.9 9% 207.46
210.1 1.9 99 210.3
214.0 2.1 9% 212.4
213.8 2,0 98 213.1
218.4 2.3 98 217.4
220.7 2.5 98 19.0
225.3 2.8 S az2.
226.3 2.5 94 227.0
231.7 2.7 93 231.9
237.0 2.7 %0 23£.0
2315.8 2.7 B9 234,19
232.5 2.7 BS 232,
232, 3.0 B0 234.4
COYAR + DUMNMNEIT TESTS '

017 HG/KG

w
- m
>

4 = s r s o m % o w m s = o & s w o ow o+ ==
MNMOOCO@M N UMM - = == 000WNOMS WS-~

Gd Ll L Gad NI PRI R 1D 1 R T P TI P 1 R b b bt bt e bt bt i e D D O

F6.05

1¢e

0.17 HG/KG
HEAK SEH M
51.5 9.5 100
?0.1 0.7 1¢0

120.1 0.9 1900
153. 8 1.0 100
16B6. 4" 1.2 100
178.5 1.3 100
1g1.¢ 1.5 100
190.6 1.5 100
190.8 1.6 100
195.8 1.7 109
201.8 1.6 100
205.9 1.6 100
210.8 1.7 too
210.8 1.9 1060
211.4 1.8 100
212.9 1.¢ 99
209.0 1.9 9%
213.4 1.9 98
215.4 2.0 98
296.0 2.0 97
21B.4 2.2 97
221.8 2.2 %7
226.5 2.4 98
230.3 2.5 98
235.8 2.6 93
241.90 2.7 091
210.90 2.8 89
238.8 2.7 Bé
240.2 2.9 81
F<0.01 THWO SIDRED

1.7 HB/LG

HENMH SEH H
$1.2 ¢.7 50
88.5° 1.2 59
1i7.9 1.2 50
152, 1.5 50
167.8 .8 50
i7e.8 2.0 5
187.8 2.1 50
194.3° 2.2 50
194.8 2.4 5
195.14 2.2 52
203.3 2.4 50
205.5 2.6 50
212.3 2.8 50
2131 2.8 %
14,4 3.1 50
217.3 3.1 359
212.7 1.0 50
217.¢0 3.2 a9
217.9 3.3 9
217.0 3.1 a8
222.2 1.6 418
223.3 3.7 a8
228.0 3.5 4%
232.9 3.0 a1
210.8 1.0 11
215.1 1.2 44
242.8 1.4 44
237.0 4.0 38
237.4 1.2 3¢

(EXF.UNIT

CONHTROL

HEAN

52.0

0.4
117.4
160.0°*"
167.3
176.3
182.8
188.9
193.0
195.8
205.2
206.7
212.
210.0
211.5
213.2
209.7
211.2
215.9
210.8
219.3
219.3
221.9
223.2
227.7
224.0"
224,90
et
2{9.Q°"

TATISTICS:

SEH

- e e e s e o oa

Tt 2llll=m =2 DO 0000 -0 @ koMU 212090

P 0D P 0 P2 03 13 T3 13 43 1) bm 1= om br b o ek e e e e e 25D 0D

100
1090
1090
109
100
160
100
109
100
100
100
100
100
100
100
100
190
100
100
100
100
100

9w
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B

vg

kAt

7

2
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S e S S AR e B e e B e B B bt B St B SR
TAMLE 7 HEAH IODY WEIGHTS (G  (CONTIHUED 3)
FEHALES
COHTROL 0.017 HG/KG 0.17 HG/KG 1.7 HG/KG COHTROL

HEAN SEH N HEAN SEH N HENH SEH M HEAH SEH ] HENH SEH
DAy 7Bé 2310.7 2.8 BO 220.7 3.2 85 235.4 2.8 Bl 232.¢9 3.7 135 209.8"° 2.8
DAYy 214 224.0 2.6 74 227.0 3.1 78 232.1 2.7 78 227.9 3.7 31 207,72 2.8
nDnY 842 224,2 2.7 @2 224.0 3.4 49 231.8 2.8 74 227.4 4. 31 03,1 3.1
LAY 870 222.7 2.9 70 222.7 J.6 63 227.3 2.9 70 227.1 4.2 2 203.3** 3.7
BAY BYB M17.9 2.9 b4 221.0 3.9 5% 223.3 3.2 b4 27,0 4.9 24 200.46"" 4.0
DAY 924 21564 2.8 59 217.7 3.8 A9 220.8 2.9 35 224.4 5.4 22 217.4 4.3
unyY ¢54 212.3 J.0 54 212.8 4,3 41 215.1 3.0 40 217.2 5.5 19 -- -
LaYr B2 213.1 J.3 41 214.4 4,46 34 212.1% 3.8 A2 194.2 1.8 14 -~ -
ony1010 212.7 J.4 34 214.0 5.1 28 221.,1 3.5 313 200.4% 3.7 7 - --
DAYLO03B 212.4 1.8 2 215.1 S.7 23 218.4 4.1 25 214.2 3.1 1 -- --
DAYIO0A2 214, 9 3.3 2 215.2 3.7 23 7.7 4,2 25 217, 3.8 4 -- --

STATISTICS: COVAR + DGUNMETT TESTS * F<0L.05 " FC0.01 TWO SITED {EXF.UNIT = ANIHAL)
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gocrel S®YH

InpLE 8

Lay
ay
Iray
DAY
bay
fay
LAy
naY
L (1.9
tAY
DAy
nnY
DAY
Loy
Ly
baY
DAy
Day
Dhay
iny
LAY

STATISTICS! & JVA + DUHNMETY

Q
14
28
S8
a4

112
140
168
196
224
252
280
398
314
Jb4
el
420
448
474
S04
532

LR Y S FLI I [1N

HEAH LDDY WEIGHTS (5},

HEAM

St1.4
8%.4
141.4
229.2
274 .4
J12.1
3348.1
340.4
373.5
3B3.4
3g2.6
417.1
424.4
430.3
413.0
419.7
414.5
413.7
422,1
413.5
4124.4

- -

—
GO DGO 0= SN A B Y]
[+ B s B N 2 R R O R R .- I T .

P

—

CONTEOL

SEH

" o a a o w a " s w s & a s om om .

-

MMAvauragueral

0.017

HEAN

53,4
74.0
144.3

'!’I'"'a

Pl

208.7
325.9
I154.7
174.5
h:E W
3e5.9
395.4
425.5
4134.3
439.9

440.0

436.0
432.4
434.0
A21.9
405, 4
123.2

TESYS

-

-
. m e e a omoa

[ - B S B R S I R, R B I P i R R 2 B

b o e e
WO OO O = W@ QL)W OOty

—

[ KRS NI NE TS N A )

0. 17 HG/KRG
HE AN SEH
35,5 1.5
?6.9 2.0
139.5 7.1
230.4 4.3
267.4 6.9
325.7 8.8
350.7 2.4
372.3 10.4
177.5 ?.35
3g8.4 8.5
194.2 ?.4
3P3.1 &5
372.14 4.3
400.1 7.8
375. 6 .4
391.0 5.8
379.2 12.7
382.4 °.3
381.5 12.1
374.9 14,1
395.1 14,9
F.0.01 TW0 SIDED

—
=

-
D= =]

-

S N N O _JN VI IS Y, RV, V. SRV, S, RV, Y

HE At

56449
¢7.0
14%,5
224.9
2ee.3
321.0
REB IS
140,90
379.6
39l
3ra.t
412,23
415.1
418.4
471 .4
421.8
113.2
417.9
421.8
408.7

402.7

L
. e o ox ow ow

.
P R S W+ I~ = B -~ B e B L NPRY B, S S . AL SCYN 4 I % I
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d
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sTuDY

HO

FEHALESTS

DAY
nay
DAY
[(I:%3
DAY
uay
LAY
DAY
DAYy
DAY
(120
Day
nay
iay
1Ay
DAy
DAY
DAY
DAY
DAY
DAY

126 1B-NUNIN SIUDY IH KAIS WIIH VU IN LHL el
HEAH 1ODY WEIGHTS (G). (CONTINUED)
CONTROL 0.017
HEAHN SEH H HE AN
53.3 1.4 10 54,3
?5.4 1.8 10 92.2
119.8 2.5 1¢ 119.3
150.3 2.7 10 154.5
161.7 3.8 10 1468.9
172.3 4.0 10 179.5
177.8 4.9 10 185.3
1£€7.8 S.1 10 193.3
185.9 5.4 10 193.9
187.7 5.5 10 195.9
195.3 5.5 10 204.8
195.7 3.2 < 20%.8
197.3 4.3 o 214.3
198.7 3.0 S 213.2
200.7 5.2 3 220.3
203.14 5.3 N 216.5
i76.8 9.5 5 215.6
201.4 5.9 N 217.1
208.0 &, 4 S 217.1
209.8 5.5 5 225.2
214.5 7.0 3 224,46
ANDVA + DUNHETT TESTS '

STATISTICS!

. 902veElL SBH

0

190

58

B&
114
142
170
179
224
254
282
30
RRT:)
366
%4
422
450
478
S04
534

HG /KD

SEH

3w O O O A e N G G Gl L G (e bt O RO D e
) DD b v B e D RIO SO D e O NN N

-

0.17 HG/KO
HEAN SEH M
54,7 1.6 10
95,2 1.9 10

123.1 2.4 190
154.4 3.1 10
166.3 3.3 190
178.5 4.1 10
. 185.9 4.6 10
190.7 4.9 10
191.0 4.2 10
196.7 5.0 10
201.3 4.3 10
195.1 7.2 5
202.2 8.3 5
199.5 6.9 S5
190.2 8.1 5
198.7 B.4 5
199.6 8.t 5
201.0 7.5 5
200.7 8.1 S
202.2 8.8 5
204.3 9.0 5
F<C.01 TWO SIDED

HEAH

52.5

87.2
116.2
147.9
162.7
175.4
182,
195.9
iga.?
191.0
199.4
198.3
202.3
201.7
201.6
204.0
199.5
204.2
2035.2
205.0
209.4

1.7 HWG/KRE
SEH H
1.6 10
2.9 10
3.3 10
4,0 10
4.8 10
5.8 10
3.5 10¢
6.1 10
4.0 10
3.6 10
&.1 10

11.3 o
11.9 ]
10.5 o
10.4 b
10.4 ]
10.1 )
11.0 S
11.2 3
11,3 k)
12.4 ]
(EXF.UNILT

CONTROL
HEnNH SEH

0.4

85.7°
111.8
152.2
140.9
173.6
179.6
184.8
186.2
170,14
198.3
204.7
211.4
211.48
215.4
214.0
210.7

212.2

217.2
214.2

223.90

Ao AUNLALTN AL A & B —
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CIVG/TNG

L0ZvEL S%BY

STUDY W0 125 CARCINOGENICITY STUDY IN RATS WITI ¥CM 1M TIE DIET

TABLE 9 MEAN FOOD INTAKE

Group Intended Intake Food Intake (g/rat/day) in week
levels of YCH 1 2 3 [ 11 12 23 24 35 16 47 48 59
{og/kg b.w./dey
HALES .
A 0 8.9 10,3 12.) J4.4 16,1 16.1 16.5 16,3 15.3 16.7 15.7 17.0 17,1
B 0.017 7.4 9.7 1t.1 13.5 14,0 14.5 14,5 14,0 14.8 15.5 14,6 15.2 16.6
c 0.17 7.1 10,3 11.9 14,7 15.6 5.6 17.4 17,0 15.5 16.6 15.8 17.1 15.9
D 1.7 7.8 10.4 12,1 14.5 14,7 15.3 17.4 17,0 15.9 15.5 15.5% 10.4 17.0
E 0 8.2 10.3 12.4 13.5 12.5 13.3 12.5 11.% 11.3 12.9 2.3 13.9 12.5
FEMALES
A 0 8.9 10,0 9.9 10.7 10.4 10,2 9.2 9.1 9.3 9.8 10.6 10.2 9.9
B 0,017 8.3 9.8 10.4 11.0 10,2 16.0 9.0 9.2 10.3 10.5 9.4 3.8 9.0
C 0.17 8.5 9.7 11.5 12,0 11.0 i0.8 10.8 10,4 10.3 11.3 10.3 10.6 10.0
D 1.7 8.3 9.4 106.4 0.6 11.0 10,7 9.3 9.6 10.8 1.1 9.3 16.4 10.13
E a 8.3 9.3 10.2 9.9 9.4 10.3 9.1 9.2 9.9 9.7 9.8 9.9 10.0




CIVO/THO
STUDY NG 125 CARCINOGENICITY STUDY IN RATS WITI! VCM IN THE DIET

TABLE 9 MEAN FOOD INTAKE (CONT.)

Group Intended Intake Food Lntake (g/rat/day} in week

levels of YCM 85 1 37 98 109 110
{og/kg b.w./day

HALES

o

0.017

0.17

1.7

0

FEHALES

0 . $.0 8.9 . g.7 9.6 10.1
c.017 10.5 9.9 10.4 11.8 10.5
0,17 . 11.0 9.8 10,4 10.9 13.0
1.7 10,6 10,1 10.8 10.9 11.4
0 10.3 9.2 8.8 8.7 9.7

80ZbelL S®BY




602r€l SBY

CIVO/THO
STUDY NG 125 CARCIHOGEWICITY STUDY !N RATS MW1TI VYCHM 1N THE DLETS

TARLE )0 FOOD INTAKE DURI .¢ THE FOUR-IIQUR FEEDING PERIOD

Group Intended oral intake Food {ntake during thc feeding-period over periods of one hour”
levels of VCH expressed as 'g/rat expressed as I-tsge of total food consumed per
(mg/kg b.w./day) rat over the 4-hr perlod
0-1 = 1-2 2-3 3-4 TOTAL 0-1 1-2 2-3 1-4
HALES
A 0 1.6 2.7 2.0 1.9 182 64 15 1 10
0.8 0,29 0.27 0.31 0.62
B 0,017 9.9 3.2 2.3 1.8 17.2 58 19 13 n
0.66 0,29 0.11 0.17 0.7
c 6.17 10.5 1.0 2.5 1.7 17.7 59 17 14 1
' 0.58 0,27 0,23 0.186 0.60
’ o 1.7 10.7 3.6 2.3 2.0 18.5 58 19 12 1]
0,90 0,34 0.25 0,29 ©.95 ’
E G 3.8 2.6 1.7 1.6 14.6 60 18 11 11
0.66 0,24 0.17 0.15 0.69
overall 60 18 12 10
FEMALES
A 0 6.6 2.1 1.7 1.7 12.1 55 17 14 14
0.32 0.19 0.10 0.26 0.40
B 0.017 6.5 2.4 1.6 1.5 12,0 54 20 13 13
0.44 0,23 0.19 0.18 0.53
c 0.17 6.5 2.3 1.9 1.6 12.3 5] 19 15 13
0.30 0.20 0.18 0.24 0.30
D 1.7 7.1 2.3 1.8 1.6 12.8 55 18 14 11
0,46 0.21 0.16 0,17 0,62
E 0 6.2 2.1 1.5 1.6 il.4 54 19 13 14
0.36 0,13 0.14 06,18 0.31
: gverall 54 19 14 13 .
Food intake figures are the means ol 11 different determinatioons. b

Standard error’af the mean .
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TADLE 1 HEAN HAEHATOLCGICAL FINDINGS RECORDEND AT DAY 94185 AND 347

HALES
DAY 94 nAaY 1BS DAY 347 DAY 94 *AY 1B3 DAY 347

THROMBOC THROHEOC THROHROC 17 FTT FTY
{10EF/L) (10L7/L) (10EF/L) (SEC) {500 (SED)
CONTROL sB2. bsH. Fa5. g J av.,
’ 27, 17. 7 1

10 10

& - ]

0.017 HG/KG 1036, LS.
33. 43.
10 8

[ R I

Q.17 HG/KO 1008, g40.
23. 45,

a @

w
(S

L =
& 00

1.7 HG/KO PFE . B2G.

24, 5.

10 10

1
Ll =]
N

—
oW o
o r

CONTROL B6S .,

1
(L]

STATISTICS! HANN/WHITHNEY U-TEST e " s TWO SILED (EXI UNIT = ANTMAL?}
THROHEOC = THROHMBOCYTE

FIT = PROTHROMRIN TIME

oLzvelL sw®y
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TADLE 11 HEAN HAEMATOLOGICAL FINDINGS RECORDED AT ItAY 97,104 AND 364
FEMALES
DaY 7 DAY 104 DAY 366 Ay 7 uaY 104 unyYy Jén
THROMEOC THROHLIDC HiIlRQIIBOC FTT "1T FTT
(10E?/1) (10EY /L) (10ES/L) (SECH (GEC? LSECY
CONTROL HEAN 2327, F72. g7%. 41.6 33.2 AG. g
5CH 19. 27, Zh. 0.8 0.5 o
H 10 10 ] 10 s 3
J.017 HG/NG HEAN Ft5. 1032, 230. 40.2 32.8 43.6
SEH 27, 34, 1046, 0.8 0.4 2.0
M ? b 3 V4 7 4
0.17 HG/KG HEAN 204, 871,°*" 2?04, 43,1 33.0 3%.4
SEH 14, 23. 24. 1.4 1.0 1.2
N 10 ? 4 10 8 )
1.7 MG/KG MEAN 8943, 1018, FB&." A7 .4 346.2 3B.4&
SEH 34, 22, 20, ° 2.1 1.7 1.7
N 10 g 4 3] g 3
CONTROL MEAN 43, 1010, 2%, 91,3 37.0" 9.5
SEH 28, 29, 131, 1.9 0.7 1.0
N 10 10 3 10 ¢ 4
STATISTICS! MANN/WHITNEY U-TEST * F<0.05 ** F<0.02 Y 0,002 TWO SILED (EXIVUNIT = ANLHAL)

THRCGHROC = THROMBOCYTE
PTT = FROTHROMEIN TIME
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CIvVo/THO
STUDY HO 126 18-HONTH STUDY IN RATS WITH YCH IN THE DIETS

TABLE 12 HEAN NON-PROTEIN BOUND SULFHYDRYL {"GLUTATHIONE™) CONTENT OF LIVERS OF RATS FED YCH FOR 9
AND 18 HONTHS

Group Intended exposure Hon-protein bound liver Sil in umel glutathicne/g Iiver in months

levels of 9 18 9 18
VCH
{mg/kg/day) HALES FEMALES

A [\ 7.58 1.52 6,05 5.58
, 0.34 0.38 0.34 0.63
B 0.017 7.32 7.57 5.66 (4) 5.69
0,38 C.47 0.18 0.14
c 0.17 7,38 7.33 (&) 3.95 5.95
0,29 0.28 0,29 0.31
o k.7 1.30 7.63 6.57 6.13
0.22 0.22 0,36 0.43
E 0 .31 7.44 6,52 6.30
0.36 0.38 0.58 0.29

Under each mean the standatrd error of the mean is given.

In brackets number of rats {f not 5.

w
L
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IVO/TNO
TUDY NO J25 CARCINOGENICITY STUDY IN RATS WITH VM IN THE DIET

LB 150 MACROSCOPIC PATHOLOGY

Incidence of observations

iite and type of observations MALES FEMALES
mg VCM/kg b.vw./day mg VOI/kg b.v./dav
0 .01/ 0.17 1.7 0 0 .017 0.17 1.7 O

‘nitial number of animals 100 100 100 50 1060 100 100 100 50 100
ffective number of animals 99 100 99 49 100 98 100 96 49 100

{ODE OF DEATH:
a, found dead
b. killed in extremis
¢. terminal sacrifice
AUTOLYSIS/CANNIBALISM:
a. slightly autolycic

€lerel SB¥H

b. partially lest

c. completely lost

3KIN / SUBCUTIS
. tumour or suspected of tumour

alopecia

edema

‘. haemorrhage
3. injury
AXILLARY LYMPH NODES
). tumour or suspected of tumour
2, enlarged
3. reddish
PREPUTIAL ~-/CLITORAL GLANDS
. tumour or suspected of tumour
. evidence of inflammation
enlarged
small
. eyst
MAMMARY GLANDS
1. tumour or suspected of tumour
2. evidence of secretory activity
3. haemorrhage
ABDOMINAL CAVITY
|. tumour or suspected of tumour

2. ascites
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STUDY NO 125 CARCINOGENICITY STUDY 1N RATS WITH VO IN THE DIET

TALLE 120 MACKUSCOPRIC PATHOLOGY (CONTINUED 1)

Incidence of uvbservaiions

Site and type ot obsvevations MALES FIMALT
mg VCM/kg b.w./diay  my VCM/Kg b.w. /daw
0 .07 Q.17 1.7 0 0 .017 v.i7 1.7 C

SPLEER
]. tumour or suspecrted of tumour
2, splenongaly
. atrophy
granular surface
small
szall nodule
. dark
ADRENALS
tumour or suspected of tumour
. small (unilateral)
. haemorrhagic
. diseoloured a. pale
b. dark
5, spotted

6, enlarged a. unilateral

I S B = R « = RV

b, bilateral

KIDNEYS

tumour or suspected of tumour

o

o)
Qo
W
—
w
A
N
b
S

. granular surface

unilateral hydronephrosis
. discoloured a. pale
b. dark
¢. greenish
d. reddish
5. cyst(s)
6. enlarged
7. small

L= = B S = VI T VI o SR Y. T )
o O O 0 Q0 w o 0 o 0o <

o O O N O O O M

6. spotred
STOMACH
1. enlarged/swollen
2. haemorrhage/erosion
rough inner surface
. thickened cardial/fundic wall
thin fundie wall

trichobeznar
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CIve/Tho
CARCINOGUNICITY STUDY IN RATS WITH VO JN THE DIET

r

ST NO 12

- b -

AN Ph.oTacnaneae e eATHOLOCY  (CONTINUED 2)
T o Incidence of observations
$ite and type of obsvrvations MALES FEMALES
mg VCM/kg b.w./day mg VQ{/kg b.w./dav
0 .017 Q.17 1.7 0 0 .017 0,17 1.7 0
SMALL INTESTINES
1. tumour or suspected of tumour ¢ 2 0 0 0 e 0 0
2. prominent Pevers's patches 3 4 0 0 O ! 0 2
3. enlavged/swollen 3 3 3 1 o] 3 1 0 o0 o0
4, haemorrthage ! 2 2 ) 0 0 ! c 0 0
5. reddish ! 0 1 o o0 0 0O 0 ©
6, filled wich watery fluid ¢ o 1 0o 1 2 0 0 o0 o0
COECUM
|. tumour or suspected of tumour o 0 1 0 0 o 0 0 o0 ©
2. enlarged/swvollen 8 7 5 3 3 3 0 0 0
3. small 0 1 o 0 0 0o ¢ 0 0o 0
4. filled with watery fluid 0 0 0 0 ! o ¢ 0 0 o0
COLON
1, tumour or suspected of tumour 1 e 0 0 o 1 0 0 o0 0O
2. enlarged/swollen 0 2 2 2 0 1 0o 0 0 0
3. filled with watery fluid 0 0 0 o 1 0O 0 0 o
4. accrered ro the cervix o o ©6 0 0 0 1 o 0
MESENTERY
|. tumour or suspected of rumour 0 ] 2 0 0 2 2 4 0 3
2, edema 0 0 4 0 ] 0o 0 o 0
3. dilated blood-vessel 4 4 3 1 0 5 4 ] 1 3
4. thrombus in blood-vessel 0 0 1 0 0 0 0 0 0 0
5. haemorthage 6 o 0o 0 o0 o o ! 0
PANCREAS
1, tumour or suspected of tumour 2 1 1 0o o [ 2 4 5
2. discoloured a. pale 2 o o0 2 ! 0o 0 o 1 2
- b. dark 4 0 3 0 1 1 2 2 0 2
c. reddish ! 0 I 0o 0 0o 0 ¢ 1 0
3., edema 0 | 0o 0 0 0 0 o0 ©
4., spotted 3 0 0 Q 0 [} [+} 0 o} 0
5. swmall haemorrhages o o 0 1o 0 o0 0
MESERTERIC LYMPH NODES
l. tumour or suspected of rumour 4 2 2 0o 0 4 [ 2 3 2
2. enlarged 3 3 ! | 1 6 ! 3 0 0
3, small o] 1 1 0 1 2 1 2 1 1
4, edema 0 0 2 0 3 2 1 1 0 3
5. haemorthagic 1 0o 0 0 0 0o 0 0 1




P

DT

CIVUATNG
STUDY NO 125 CANCINOGENICITY STUDY IN RATS WITH VO 1IN THE DIET

TARLE 13, MACROSCOPIC PATHOLOGY

(CONTINUED 3)

Incidence of observations

Site and type of obsurvations MALES FEMALES
mg VCM/kg b.w./day “mg VCM/kg b.w./dav
0 017 0.17 1.7 @ 0 .07 0,17 1.7 0
6. discoloured a. pale 1 ¢ ¢ 1 ¢ ¢ ¢ ¢ 0 o0
b. dark 10 e 0 O 0 0o 0 0
c. greenish 0 0 0 0 o o 0 1 0 0
d. reddish 0 0 2 0 0 0 0 2 ) 1
URINARY BLADDER
I, tumour or suspected of tumour 0 0 1 0 0 ) 1 0 0 0
2. haemorrhage 1 2 0 0 0 0 0o 2 0 0
3. enlarged/swollen ! 2 0 0 2 3 2 1 0 0
4. calculus/concrements 0 o0 1 [V 0O 0o o 0 0
SEMINAL VESICLES
1. tumour or suspecred of tumour [ 1 0 0 0 - = = = -
2. evidence of inflammation 2 I 1 0 - - - - -
3. enlarged ] 0 0 - - - .- -
4. atrophy 4 10 3 27 - = = e -
COAGULATION GLANDS
1. tumour or éuspected of tumour 1 1 0 0 - e = e -
2, evidence of inflammation ! 0 o0 o - = - - -
3. enlarged 0o 0 0 o . e e e -
4. atrophy 3 5 9 3 77 - - = = -
PROSTATE
l. tumour or suspected of rumour o 5 3 0 1 - - - - -
2. evidence of inflammation 1 2 0 0 o0 - - - - -
3. enlarged ) | 0 0 ] - - - - -
4. atrophy 4 ! 2 1 8- - - - - -
TESTES
). tumour or suspected of tumour 3 & 0 0 - - - = =
2. atrophy a. unilateral 14 10 18 5 7 - = e e -
b, bilareral 10 5 22 - - - - -
3. enlarged (unilateral) 2 2 I 0 - - - - -
4. eryprochismus ! 0 1 1 R
EPIDIDYMIDES
1. tumour or suspected of tumour 1 0 0 0O N
2, evidence of inflammation 0 0 1 0 “ - - - -
3. atrophy 2 4] 0 1 L -
4. haemorrhage 1 4] a Q -~ - - - -

o)
fo
w
-
W
h.
N
i
»
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LIVO

IACROSCOTTC PATROLOGY (CONTINUED 4)

Jite and type of obhscrvations

Incidunce of observations

MALES FEMALES

mg VCM/ kg b.w./day

mg VOI/kg b.w./dav

g .0170.17 1.7 0

0 .017 0.12 1,7 0

OVARIES
l. tumour or suspected of tumour

2. cyst(s)

1, enlarged

4. reddish

UTERUS

|. tumour or suspected of tumour
1. hydromerra

3. evidence of inflammarion

4. pyometra

3. enlarged/svollen

-IVER

I, tumour or suspected of tumour
l. prominent lobular pattern

J. swollen/enlarged

+. discoloured a. paie
b. dark

. cysc(s)

', small

small surface lesions (rosette,
congtriction)
i, spotted
. granular surface
"HORACIC CAVITY
tumour or suspected of tumour
. hydrothorax
. haemothorax
HYHUS
tumour or suspected of tumour
. enlarged
. spotted
ZART
enlarged (atria)
thrombus

. pale

T N W W N

- -« - 6 4 2 3 5
- - - 811 15 3 7
- - - 5 2 4 2 7
- - - 2 1 1 o
- - - 21 29 28 11 33
- - - 2t 1 3 2
- - - 1 1 0 0 o0
- - - 2 0 0 o0
- - - 10 2 2 .2 71
2 7 1 2 1 3 8 o0
2 00 0 1 3 1 o0
5 1 0 3 2 0 0 0
0 1 0 1 3 1 2
6 0 1 0 0 0 1 0
5 4 0 17 14 22 31 3
1 0 2 0 0 2 0 o0
1 0o 1 3 0 0

21 2
2 0 0 1 2 0 o0
0 0 0 0 0 o0
8 !
74 5 1 0 o0
0 0 0
! I
e 0 0
16 6 7 s 1

[= 2R V]
L]
o
<
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JIVOTRO
STUNY NU 125 CARCIKOGENICITY STUDY IN RATS WITH VM IN THE DIET

S e

PALT 1L TACHDSCOPIC PATHOLOGY (CONTINUEL 35)

Site and type of observations

Incidence of

observations

MALES

FEMALES

mg VCM/kg b.w./day

mg VOI/kg b.w./dav

0 .017 0.17 1.7 0 0 .07 0.17 1.7 0
MEDIASTINAL LYMPH NODES
|. tumour or suspected of tumour 3 1 0 ) o] o 0 o0 0 0
7. edlarged - 1Tz o277a N 02 FT270 C
LUNGS
!. tumour or suspected of tumour 0 ! o ¢ 1 ¢ 0 0o 0 1
2. evidence of CRD™) 6 S 72 4 3 10 9 67
3, spongy g8 11 I 50 5 5 4 3 36
4. spotced 18 18 26 9 6 20 17 9 6 4
5. haemorthage 1 0 4 0 1 o 0 1 0 i
6. discoloured a. pale ) 2 0 4 2 5 6 4 0 2
b. dark | 0 0 o0 o0 c o o0 0 o0
c. reddish 1 3 1 o 0 ¢ 2 0o 0 O
7. atelectasis (parcially) 1 2 4 0 O 1 o 3 2 2
8. pleuritis 6 0 0 o0 2 } o o o0 1
TRACHEA
1. filled with blood 0 I 4] 4] o [} 0 [4] 0 0
ADRTA
1. dilated 5 9 1 5 2 } i
2. caleified 1 ¢ o0 0 0 0 0 0 0
DLAPHRAGM
1. tumour or suspected of tumour J 0 0 o] )] ] 1
2. spotted surface 0 0 1 0 o 0 0
CERVICAL LYMPH NODES
1. tumour or suspected of tumour ] 0 0 o 0
2 enlarged o | 1 o 0 0
SURMAXILLARY SALTVARY GLANDS
1. tumour or suspected of tumour 1 1 ] o 0 0 0 o0 o0 !
2. edema 1 2 1 l ) 0O ©o 0 1 0
3, discoloured a. dark I 0 0 0o o ¢ 0o o ¢ 0
b. reddish 0 0 1 0 0 0 ) 6 0 o
4, enlarg.d/swollen 1 1 0 0 0 0O o0 o 0 O

* CRD =« chronic vespiratory disease

glLecreEl SBH
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CIVEeSTRO

STUNY RO 125 CARCINOGENICITY STUDY IN RATS WITE VO IN THE DIET

PALROSCD raTyoLnay (CONTINUED 6)

Incidence of observations

site and type of uvhoervat ions HALES FEMALES

mg VCM/kg b.w./day  “mg VOI/kg b.w. [day

0 .017 0.17 1.7 0 0 .017 0.17.1.5_ 0

SUBLINGUAL SALIVARY GLANDS
I. tumour or suspected of tumour
. enlarged/swollen
haemorrhage
edema
. discoloured a. pale
b, reddish
PARDTID SALIVARY GLANDS
!. discoloured, pale
2. spotted
3. enlarged
THYROID
l. tumour or suspected of tumour
2, enlarged
3. discoloured a, pale
b. dark
c. reddish
PARATHYROID
1. enlarged
EYES
1. haemorrhagic scabs around eyes
2. evidence of inflammarion
3. protruding
4. pale
3, opaque
ERAIN
|. tumour or suspected of tumour
2. haemorrhage
3. a pale spot
MENINGES

1. haemorrthage




CaVISTRO

CARUINOGERTICTTY STUDY

O TSI O 0 PATHOLGEGY  (CONTINURD 7Y

Ih RATS WITH VM

IN THE

DLET

Incidence of observations

Nite and type of observations HALES FEMALES
mg VCM/kg b.vw./day my VOI/kg b.v./dav _'

_ 0 .0170.17 1.7 0 0,017 0,17 1.7 ©
PITUITARY
I. tumour or suspecred of tumour 8 9 10 5 3 13 13 17 10 5§
2. haemorrhagic (cyst) 1 2 3 1 1 500 11 4 2
3. discoloured a. pale 3 1 1 1 0 2 4 0 0

b. dark 1 1 o0 0 ! 0 0 C 1
4. enlarged/swvollen 1 0 0 1 ! 1 0 0 1
NOSE
I. tumour or suspected of tumour 0 0 0 0 0 0 3 o0
2. haemorrhagic scabs around nose 6 2 ] ! 3 2 0 0
ORAL CAVITY
1. maloeclusion of incisors 5 3 2 ! ! 2 1 o 0 1
EXORBITAL LACHRYMAL CLANDS
l. pale 18 12 10 8 13 o 0 0
2. granular appearence 6 9 & 1 7 0 0o 0 0
ZYMBAL's GLANDS
I. tumour or suspected of tumour 0 ) o] I 6 o0 ¢ 0 o
2. enlarged ' 0 0 0 o0 10 1 0 o
3. evidence of inflammation 0O o o0 o0 1 0 0 0 o
4. haemorrhage 6 0 0 0 © ! 0 0
ABDOMINAL/LUMBAL LYMPH NODES
I, tumour or suspected of tumour 1 1 0 0 0 0 ! 0 0
2, enlarged 2 ! 0 0 0
ABDOMINAL WALL
I, swall cysts a6 0 o0 o 0 ! 0O 0 0 o0
TAIL
l. ulcer 1 1 ! 0 0
2, abscess 0o o0 0 0 i
AR DUCT
l. compaet debris 1 o 0 0 Q
1, evidence of inflammation 0 1 o}
.IBs Co
|. tumour or suspected of tumour 2 0 0 0
1, abscess 0 0o 0 ! |
j. deformed 2 ) | | 1 1 0

02ZvelL S3y
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T ot LT ORTULDY TNORATS VITI VR IN THY ol
! Lo RTHOLOSY (ZONTINVED 8
Incidence uf obsorvation.
Sttt Lagee ot G vl fous dALLS FrAALES
e \'(‘”/E-. bow fitay __':n:_)_:- VN L, IR |-:'
O JOPE 1 1 PSS N (O [V P A PPRRTT N
MISCELLANEOUS

1. emaciated
2. deformed spine

3, deformed dorsal vertebrae
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: CIVO/THO
STUDY NO 125 CARCINOGENICITY STUDY 1IN RATS WITH VCM IN THE DIETS
TABLE 14 TYPE AND INCIDENCE OF NISTOPATIIDLOGICAL CHANGES IN THE LIVER
I Type of changesl) Incidence of changes
Hales Femalcs
mg YCH/kg b.w./day wg ¥CH/kg b.w./day
1] G.GL7 0,17 1.7 Q Q 0,017 0.17 1.7 Q0
Number of animals examined 99 99 99 L9 100 98 100 96 49 9%
1. Focl of cellular alteration
a. clear cell focl
! 1 one or & few 12 8 8 16%*% 5 4 5 3 [ LA
. 11 several 0 0 0 3+ ad 0 v} v} hArk 0
b. basophllic focl
1 one or a [ew ] 2 k) B Q 9 204 PAL A 19k4A
11 several 0 o 0 0 ¢ 0 1 ] 2 0
c. mixed cell foc!
I one or a few 0 1 2 2 ] 6 6 4 a* 0
d. eosincphilic fori
I one or a few 1 1 2 1 0 o] o 1 10# %% 2
All type of foci: - - -
Total 17 12 15 30 5 132 32 34 58 7
Number of foci~ .
bearlIng animals 16 12 15 234k 3 S5%A ]9 27 a1+ RFLAL Tra !

2eTveL oy
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CIVO/THO
STUDY NO 125 CARCINOGENICITY STUDY 1IN RATS WITI VO IN THE DIETS

— -

TABLE 14 TYPE AND IKCIDENCE OF HISTOPATHOLOGICA!L CIANCES IN THE LIVER - CONTIKUED 1

Type of changes

Incidence of changes

Hales

Females

mg VCH/kg b.w./dsy

mp VOM/kg b.w./day

5] G.0L7 0.17 1.7 0 0 0,017 0.17 1.7 0
1. Neoplastic nodules '
a. one 0 0 0 1 0 0 i 1 Ghra o
b, a few 0 0 0 2 0 0 ¢ G H 0
J. llepatocellular carcinoma 0 0 0 b 0 1 o 1 3 0
4, Anglossrcoma 0 0 0 1 0 0 0 0 2 0
5. Liver—-cell polymorphism
a. slight 27 23 26 19 12%% 46 41 h9 23 38
b. moderate 4 & 7 1044 1 14 13 8 15+ 15
c. severse 1 1 1 ] 0 2 ] 4 ik k]
6. Prominent sinusoidal cells
a, slight 1 1 1 0 1 4 9 ki 1
b. moderate/marked 1 2 1 1 0 3 8 5 2 0
7. Cysts
a, one 1 0 1 0 o i) 2 4 1 1
b, 8 few 4 k] 4 11 11 12 7 Tha
c. many 0 ¢ ¢ 0 0 3 & 9 24004 1
8. Bile duct proliferation
a. slight 37 26 35 14 214 27 23 36 18 144
b. moderate g 9 1%# 11 6 10 2 3
c. severe 2 n ¢ 1 1 2 H 1 i
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CIVO/TNG
STUDY NO 125 CARCINOGENICLITY STUDY TN RATS WITH ¥{H IN THE DIETS
TABLE 14 TYPE AND INCIDENCE OF H1STOPATHOLOGICAL CHANGES IN THE LIVER -~ CONTINUED 2
Type of changea Incidence of chanpes
Hales Females
mg VCM/kg b.w./day mg VCM/kg b.w./day
0 0,017 0.17 1.7 ¢ 0 0,017 0.17 1.7 0

9. Cholangicfibrosisa

a. slight 33 19* 204 15 23 16 13 17 15 AL

b. moderate 2 3 8 2 1 6 2 4 0 04
10, Periportal fibrosis

a. slight 1 2 2 k) 5 0

b. moderate 1 0 0 0 2 0 0 0
1l. Periportal/centrolobular :

infiltrates of moncnuclear

cells

a. slight 14 10 L] 3 7 L) 2 1 2 4

b. moderate 1 1 1 0 0 0 0 2 0 0

¢. severe a 1 1 1] 0 0 0 o] 0
12, Foci of RES-cells

occasionally accompanied

by a few necrotic

hepatocytes

a. one or & few 18 15 27 5 12 19 28 42 12* 25+

b. several 5 8 3 0 1 6 3 5 0 3 .
1), Siight haematopoietic \:

activicy 2 0 0 c 1 1 a 3 [4] (4]

veevelL S=BY
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CIVO/TRO
STUDY NO 125 CARCINOCENICITY STUDY IN RATS WITH VCM IN THE DIETS

TABLE 14 TYPE AND INCIDENCE OF BISTOPATHOLOGICAL CHANGES IR THE LIVER - CONTINUED 3

Type of changes Incidence of changes
Males Females
mg VCM/kg b.w./day mg VCM/kg b.vw./day
0 0,017 0.17 1.7 0 0 9.017 0,17 1.7 0
14, Single cell necrosis
a. slight. 2 ] 1 c 4 2 3l 1344 5% ga
b. moderate/scvere 2 1 0 0 0 H 3 4 2 2
15, Focal necrosis
a. slight 1 3 8 2 4 4 4 5 3
b. moderate H 2 1 0 o 3 1 2 0 ]
c. severe 1 o o 2 0 3 0 1 1
16, Centrolobular liver-cell
degeneration H 3 3 1 o k] 2 2 0 o
17. One or a few focl of
degenerated hepatocytes 1 0 1% 3 0 1 2 o 0
18, Haemorrhagic areas 1 4] o 1] 0 o 1 o
19, Pellosis-1ike changes o 1 0 2 0 1 1 D 0 Q
20, Small granuloma 0 i 0 4] 2 0 [} C 0
21. Vscuolization of
hepatocytes mainly
a. petrlportal
1 slight 3 6 11* 3 4 24 22 29 Lk OGaxs
11 wmoderate 0 2 54 o ] ] 2 f 0 1
111 severe 0 1 1 0 0 0 0 0 0

-0 -
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CIVO/THO
STUDY MO 125 CARCINOGENICITY STUDY IN RATS WITR VCH IN THE DIETS

Type of changes Incidence of changes

Hales

Females
mg VCM/kg b.w./day mg ¥CH/kg b.w./day
¢ 0.017 0.17 1.7 0 0 0.017 0.17 1.7 0
b. diffuse
1 slight 1 0 1 c G 0 0 0
I1 noderate 1 4] 4 0 4] 4 0
111 severe 0 2 0 0 0 1 0 o 2
¢, centrolobular
1 slight o 1 0 0 G 0 0 0 0 0

L Specific hepatocellular leslons were classlified according to Squlre and Levittr (1975},

* P C0,05; *»* P {0,05; *** P ¢0,001, according to the Fishers' exact teat (one tailed)}.
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Civo/TNg
STUDY NO 125 CARCINOGEHICITY STUDY 1IN RATS WITH VCHM IW TME DIET

Site and type of tumours Incidence of tumours
Hales Femnles
mg VOM/kg b.w./day mg VCM/kg b.w./day
4 0.017 0.17 1.7 0 Q 0,017 0.17 1.7 o
Humber of animals exsmined 99 99 99 h9 100 98 160 96 Hhg 98

Hapmary glands

- NHo of tumour-bearing

animals 5 8 i) ] 3 4l PLLL 28* 21 20N
1. Adenoma
a. single Q 0 Q 0 g 6 4 2 5 2
b. two 0 0 0 o 0 1 I 1 0 0
2. Intraductal papliloma 0 0 0 0 0 0 0 0 1 0
3. Fibroadenoma
a. aingle 0 1 o 0 o] 25 1044 15 14 11#*
b. two ¢ 0 0 4] c 2 ] 3 1 f
c. multiple o 0 c o 0 3 1 1 1 1

29
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CIVO/THO
STUDY NO 125 CARCINOGENICITY STUDY IN RATS WITH VCM IN THE DIET

TABLE 15 TYPE AND IHCIDENCE OF TUMOQURS OF THE MAMMARY GLANDS AND INCIDENCES OF ABDOMINAL MESOTIELIOMAS

CONTINUED
Site and type of tumocurs Incidence of tumours
Hales Females
mg YCM/kg b.w./day mp VCM/kg b.w./day
0 0.017 0.17 1.7 0 G 0,017 0.17 1.7 0
4, Fibroma
a. single 4 6 2 0 3 1 4 1 2 2
b. two o] 0 1 . 0 0 0 0 c 0
c. multiple 0 0 0 0 0 1 0 0 0 o
5. Adenocarcinoma
a. single o 1 0 0 0 k] 0 5 1 0
b, two 1 0 0 0 0 0 0 2 0 1
Abdomer.
1. Hesothelioma 0 1 2 0 0 3 2 2 1 1

* P ¢ 0.05; ** P <0,01; *** P { 0,001, according to the Flahers' exact test {one tailed)

- A -
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PERCENTASE COMPOSITIOK OF BASAL DIET FOR RATS AND MICE

soya bean oil meal
fish weal

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

grass meal

vhey powder

defatted bone meal
salt vith trace elementsl)
B-vitamin mixture’)
vitamin ADEK mixturez)

soya bean oil

Trace elements in salt

HnSDA.Hzo
chlz

KJ
FeSDA.7H20
CoClz.GHZO
CuSOL.SHZO
NaCl

B-vitamin mixture
Thiamin-HC1

Riboflavin

Pyridoxin-HC!

Niacin

Ca-pantothenate

Biotin

Folic acid

Vitamin Bjy-prep. (0.1 Z)
Ground sucrose

Vitamin ADEK mixture
Vit. ADy-prills (Farmix):
2250 IU vit. A,
750 IV vit. D3/g
Vit. E-dry powder (Merck)
50 2
Menadion-Na~bisulphite
(vic, KJ)
Wheat starch

11
7
4
36
29.7
3
3
2
0.4
0.5
6.1
0.3
3
100.0
Batch added to 1 kg diet
2380 g 41 wg Mn
250 g 12 mg In
20 g 1.5 mg J
1250 e 25 wg Fe
20 g 0.7 mg Co
400 g 8 mg Cu
45680 g
50000 g
Batch added to ) kg diet
25 g 2.5 mg
30 g 3.0 mg
100 g 10.0 mg
125 g 12.5 wmg
75 g 7.5 mg
1.5 g 0.15 mg
3 8 0.5 mg
50 g 5.0 mg (= 5 ug Bpz)
9588.5 g
10000 g
Batch added to 1 kg diet
6339 IU vit. A
25000 g 2112 1U vit, Dy
45 mg vit. E
800 g
27 g 3 mg vit, K3
800 £
26627 g
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CONTAMINANTS PEGULARLY

ANNEX 2

!. Contaminants :n basal diet

DEZTERMINED IN BASAL DIET

-n
‘-

: detection tentative
contaminant .
limzt max 1mun.
- inorganic_substances (mg/kg)
arsenic 0.01 0.25
cadpium 0.005% 0.0%
lead 0.0% 1.0
mercury 0.005 0,05
selenium Q.01 0.5
tin 1 23
potassium nitrate 25 500
sodium nitrite 5 10
- crganochlerine compounds (mg/kg)
HCEB 0.005 0.02
lindane (y~HCH) 0.01 0.1
a-HCH 0.01 0.1
E-HCH 0.02 0.02
heptachlor 0.01 c.02
heptachlorepoxide 0.02 c.02
a-chlordane 0.02 0.02
y-chlordane 0.02 0D.05
aldrin 0.01 0.01
dieldrin 0.01 0.01
endrin 0.02 0.02
methoxychlor 0.05 0.5
p.p'-bDE 0.02 0.02
p.p'~TRE 0.03 0.03
o,p'-pOT 0.03 0.05
p,p’-DDOT 0.04 0.05
PCBs 0.3 0.5
- organophesphorus_compounds (mg/xg)
chlorpyrifos 0.01 0.05
diazinon 0.0! 0.05
dichlorves 0.01 0.05
fenitrothion 0.0l 0.05
malathion 0.01 0.5
mevinfos 0.01 0.05
parathion 0.0} 0.05
sulfotep 0.01 0.05
- gdithiocarbazates, in total, determined as
carbondisul fide (mg/kg) 0.5 1.0

ferbam
mancozeb
maneb
nabam
thiram
zineb
ziram
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ANNEX 2 (CONT.)
Contaminants in basal die:f (cont.)

negative reaction at dilution

: detection tentative
contaminant o
limiy naxloum
- polycyclic arcmatic hydrocarbons (ug/kg)
benzo(b) fluoranthene 0.2 10
benzo (k) £luoranthene 0.4 10
benzo(a) pyrene 0.2 10
fluoranthene 1.0 50
indeno(1,2,3-cd) pyrene 0.4 10
nitroseo compounds (ug/kq)
nitrosodiethylamine 0.5~1.5 10
nitrosodimethylamine 0.3-0.9 10
nitrosodipropylamine 1.5-4.5 10
nitrosomethylbutylamine 1.5-4.5 10
nitrosemethylpropylamine 1.0-3.0 10
nitrosemorpholine 3.0-9 10
nitrosopiperidine 1.5-4.5 10
nitrosopyrrolidine 1.5-4.5 10
mycorexins _(mg/kg)
aflatoxin By 0.01 0.05
miscellanecus determinatiens
ocestrogenic activity (Tiecco test) negative
urease activity (ApH) 0.3
trypsin inhibiters (mg trypsin/g food) e.0
haemaggylutinins
1:;200

¢ECvel S»®YH
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ARNEX 3

NUTRIENT COMPOSITION OF BASAL DIET FOR RATS

Analyses of a 1000 kg batch produced January 24, 1980

moisture 12.6 %
crude protein (N x 6.25) 20.9 %
crude fat 8.9 %
crude fibre 3.6 %
total ash 5.6 X
calcium 0.89 %
phosphorus 0.72 %
magnesium 0.14 %
potassium 0.75 X
sodium 0.28 X
vitamin A 5200 1.U./kg
vitamin D 1380 I1.U.7kg
vitamin E 48 mg/kg
carotens 2.0 mg/kg
vitamin K3 1.6 mg/kg
g/100 g 9/16 g N
isoleucire 0.85 4,1
leucine 1.60 7.7
lysine 1.03 5.0
methionine 0.39 1.89
cystine 0.36 1.75
pherylalanine 0.89 4,3
tyrosine 0.64 3.1
threonine 0.81 3.9
tryptophan 0.21 1.0l

iron
manganese
copper
zirc
cobalt
chromium
selenium

vitamin Bl
vitamin EZ
vitamin B6
niacin

pantothenic
acid

folic acid
choline
biotin
vitamin 812

valine
arginine
histidine
alanire
aspartic acid
glutamic acld
glycine
proline
serime

175
95

0.24

4.7

5.8
12.0
66

15.5
1.25
1600
0.22

g/l00 g g/l6 g N

1.00
1.16
0.45
1.09
1.74
3.62
1.11
1,40
1.10

Ppm

ppm
ppm
ppm
ppm
pom

mg/kg
mg/kg
mg/ky
mg/kg

mg/kg
mg/ kg
mg/kg
mg/kg
vg/kg

4.8
5.6
2.2
5.3
a.4
17.9
5.4
6.8
5.3




ANNEX 4

NUTRIENT COMPOSITION OF BASAL DIET FOR RATS

Analyses of a 1000 kg barch produced September 9, 1980,

moisture 11.9 iron
crude protein (N x 6.25) 22.2 ' manganese
crude fat 6.4 copper
crude fibre 3. zine
toctal ash 5.4 cobalt
calcium 0.90 chromium
phosphorus 0.78 selenium
magnesium 0.15 iodine
potassium 0.82
sodiun 0.29
—_
l vitamin A 7000 I.U./kg vitamin Bl 6.2 mg/kg 1
L vif:lmin D 1.U./kg vitamin 52 5.4 mg/kg ")
. vitanin E 55  mg/kg vitamin BG 11.8 mg/kg W
i carotene mg/kg niacin 74 mg/kg —
L. vicamin Ky 1.8 mg/kg pantothenic cg
' acid 11.5 mg/kg n
folic agid 2.4 mg/kg c.g
[ choline 1600 mg/kg
biotin 0.20 mg/kg
{_ vitamin B, 16.5 sug/kg
|
g/100 g g/16 g K g/100 g g/l6 g N
i isoleucine 0.98 (AN valine 1.14 5.2
L' leucine 1.78 8.0 arginine 1.21 5.4
lysine 1.13 5.1 histidine 0.44 2.0
- methionine 0.41 1.8 alanine 1.19 5.4
L cystine 0.38 1.7 aspartic acid 1.93 8.7
phenylalanine 0.98 4.4 glutamic acid 4.20 18.9
tyrosine 0.69 3.1 glycine 1.12 5.1
threonine 0.85 3.9 proline 1.42 6.4
tryprophan 0.23 1.0 serine 1.17 5.3

,r“*""_
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ANNEX 5
NUTRIENT COMPQSITION OF BASAL DIET FOR RATS

Analyses of a 1000 batch produced February 27, 1981

woisture

crude protein (N x 6.25)

crude fat
crudefiber
total ash
calcium

phosphorus
magnesium
potassium

sodium

vitamin A
vitamin D
vizamin E
carol{ene

vitamin KJ

iscleucine
leucine
lysine
methionine
cystine
phenylalanine
tyrosine
threonine

tryptophan

1}

not analysed

12.0

20.6
6.1
3.8
5.6
1.05
0.74
0.13
0.75
0.32

6600
)

57
1.6

g/l100 ¢ g/lé

0.81
1.52
1.03
0.38
0.33
0.88
0.63
0.78
0.19

CIVO~TNO, Juune 1%81

4.0
7.5
5.1
1.9
1.6
4.3
3.1
3.8
0.9

L Y I Y R I T AT

18]

1.U./kg
1.U./kg
mg/kg
mg/ kg
mg/kg

g N

iron
manganese
copper
zine
cobalt
chromiun
aelenium

iodine

vitamin By
vitamin 82
vitamin BS
niacin
papto:henic
acid

folic acid
choline
biotin

vitamin B12

valine

" arginine

hiatidine
alanine
asparctic acid
glutamic acid
glycine
proline

serine

150
20
17
45

0.6

0.4
1.5

7.5

5.7
12.1
335

14.7
5.1
1500
0.25

15.5

g/100 g
0.95
1.13
0.46
1.08
1.74
3,70
1.13
1.46
1.06

ppm
ppm
ppm
ppm
ppm
ppm
ppm
pPm

mg/ kg
mg/kg
wg/Kg
mg/kg

mg/ kg
mp/kg
mg/kg
mg/kg
vr/kg

g/lb g K
4.7

5.6

2.3

5.3

8.6
18.2

5.6

7.2

5.2
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ANNEX ©

NUTRIENT COMPOSITIOR OF CIVO~-BASAL DIET FOR RATS

Analyses of a 4000 kg batch produced by Hope Farms on Sept. 9, 198l

moisture

crude protein (N x 6.25)

crude fat
crude fiber
tocal ash
calciim
phosphorus
maghes Lum
potassiuvm

sodium

vitamin A
vitamin D
vitamin E
carotene

- in K
vitamin 3

isoleucine
leucine
l;sine
methionine
cystine
phenylalanine
tyrosine
threonine

tryptophan

1

not analysed

5700

11.3

20.2
6.9
3.9
5.3
0,65
0.7
0.21
0.8
0.32

LRI L I S Z R S R ¥ B Y Y T

e

56 mg/kg
13 mg/ kg
<3 mg/kg

g/100 g g/l6 g N

0.81
1.60
1.07
0.40
0.34
0.89
0.65
0.78
0.23

CIVO~ITNO, June 1981

4.0
7.9
5.3
2.0
1.69
4.4
3.2
3.9
1.14

I.U./kg
D) rusg

iron
manganese
copper
zine
cobalt
chromium
selenium

iodine

vicamin By
vitcamin B,
vitamin BG
niacin
pantothenic
acid

folic acid
choline
biatin

vitamin 512

valine
arginine
hisridine
alanine
aspartic acid
glutamic acid
glycine
proline

serine

220

18

55
1
1
0.25
3.0

8.0

12
70

18.6
3.3
1700
0.24

13

g/100 g
1.05
1.13
0.49%
1.14
1.73
3.51
1.07
1.27
1.01

PP®
ppm
ppm
Ppm
ppa
PPm
PPO
ppm

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

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

g/kg

g/16 g K
5.2

5.6

2.4

5.6

8.6
17.4

5.3

6.3

5.0

ggzvel S%®H
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NUTRIENT COMPOSITION OF CIVO-3ASAL DIET FOR RATS

Analyses of a 4000 kg batch produced by van Eck, Cothen, on Febr. 9, 1982

moisture

crude protein (N x 6.29)

crude fat
erude fiber
total ash
caleiun
phosphorus
magnesium
porassium

sodium

vitamin A
vitamin D
vitanin E
carotene

vitamin KJ

isoleucine
leucine
lysine

me thionine
cystine
phenylalanine
tyrosine
threonine

cryptophan

1)

not analysed

.

11.3

19.8
6.2
4,1
5.5
0.95
0.66
0.16
0.73
0.32

F X R T B ¥ I 3 ) L X I C I ]

e

8000 1.U. /kg
vk
56 mg/ kg
12,5 wmg/kg

¢ 2 ng/kg

g/100 g g/l6 g N

0.79
1.52
0.99
0.40
0.32
0.84
0.51
0.77
0.22

CIVO-TNO, June 1982

4.0
7.7
5.0
2.0
1.62
4.3
2.6
3.9 *
1.11

iron 315
manganese 95
copper 19
zine 65
cobalt 0.5
chromium 1.0
selenium 0.3
iodine 0.9
vicamin B1 7
vitamin BZ 5
vitamin 56 12
niacin 55
pantothenic
acid 15
folic acid 4
choline I&Od
biotin 0.1
vitamin B, 26.8
g/100 g
valine 1.00
arginine 1.08
hiscidine 0.43
alanine 1.02

aspartic acid 1.65

glutamic acid  3.48

glycine 1.06
proline 1.22
serine 0.94

ppm
ppm

ppm
ppm
pPm
ppm
PP™

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

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

g/16 g N
5.1

5.5

2.2

5.2

8.4
17.6

5.4

6.2

4.8
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ANNEX 8

CONTAMINANTS IK BASAL DIET FOR RATS AND MICE

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

lead
cadmium
mercury
tin
arsenic

selenium

organo~PF~compounds
organc-Cl-compounds

dithiocarbamates (ac csz)
aflatoxin Bl'BZ'Gl'GZ

oegtrogenic activity (Tlecco test)

benzo{a) pyrene

benzo{b) flvoranthene
indeno (1,2,3-c,d) pyrene
benzo(k) fluaranthene

fluoranthene

K-nitrate

Na-nitrite

nitrosodimethylamine
nitrosopyrrolidine
other nitrosamines
urease activity

trypsin inhibitor

haemagglutinins positive dilution

ND = npot detectable

CIVO-TNO-May, 1980

0.95
0.06
0.02
2
0.4
0.24

ND

2.5
4.4
2.8
2,6
12.0

< 0.4
< 2
RD
0.15
< 0.6

none

o/kg
g/ kg
ng/ kg
w9/ kg
/g
w3/ kg

wa/kg

ua/kg

ug/kyg
ug/kg
ug/kg
ug/kg
ug/kg

w3/ kg
/&g

ug/ kg

ug/kg

AP
»j tryps/g sample

ggzyel SBY
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ANNEX 9

CONTAMINANTS IN BASAL DIET FOR RATS

(1000 kg batch produced 27 Feoruary 1§81)

lead
cadmium
meTQuUTy
cin
arsenic

selenium

organc—P-compounds
prganc—Cl-compounds
PCB's

dithiocarbamates

aflatoxin Bl.gz'cl‘cz
oesgrogenic activity (Tiecco test)

benzol(a)pyrene

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

fluoranthene

K~nitrate

Na-nitrice

nitrosodimerhylamine
nitrosopyrrolidine
other nitrosasines
urease aceivity
trypsin inhibitor

haemagglutinins posirive dilution

negative dilution
KD = nor detectable

CIVO-TNO, June 1981

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

10
20

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

wg/kg

ug/kg
pg/kg
ug/kg
vg/kg
vglkg

mg/kg
mg/kg

ve/ke
ug/kg

4 pH

mg tryps/g sample
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CONTAMINANTS IN BASAL DIETS FOR RATS
(1000 kg batch, produced 9 September 1980)

lead
cadmium
mercury
tin
arsenic

selenive

organc-P-compounds
organo—-Cl-compounds
dithiocarbamates

aflatoxin BI-BZ'CI' and G,
oestrogenic activity (Tiecco test)

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

fluoranthene

K-nitrate

Na-nitrite

nitrosodimethylamine
nitrosopyrrolidine

other nitrosamines

urease activity
trypsin inhibitor
haemagglutinins positive dilution

negative dilution
ND = not detectabl:

CIVO-TNO december 1980

ND

2.0
2.7
2.0
1.0
16.0

80

0.5
1.5
ND

0.05
<0.6

none

uglke

pg/kg
vg/kg

ue/kg .

ug/kg
vg/kg

mg/ kg
mg/kg

ug/kg
uelkeg

A pH
wg tryps/g sample

0vevel S®BHY
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ANNEX 1

CONTAMINANTS IN CIVO BASAL DIET FOR RATS

- &2

(4000 kg batch, produced by Hope Farms on September 9, 19581).

lead
cadmium
mercury
tin
arsenic

selenium

organo-FP-compounds
malathion
organo—Cl-compounds

PCB's

dithiocarbamates (as CS,)

aflatoxin BI'BZ'GL'CZ

oestrogenic activity (Tiecco test)

benzo(a)pyrene

benzo(b)fluoranthene

indeno (1,2,3=c,d) pyrene

benzo(k) fluoeranthene
fluoranthene

benz{ghi) perylene

K~nitrate

Na-nitrite

nitrosodimethylamine
nitrosopyrrolidine

other nitrosamines
urease sctivity

trypsin inhibitor

haemagglutinins

ND = not detectable

positive dilution

negative dilution

CIVO=TNO, November 1981

0.9 mg/kg
0.07 mgl/kg
0.005 wmg/kg
1.0 wg/kg
0.45 mg/kg
0.25 wg/kg
ND
0.08 mg/kg
ND
ND
0.5 mg/kg
S ug/kg
ND
0.4 ue/ke
0.7 ug/kg
0.5 vg/kg
0.1 ug/kg
0.9 ve/kg
0.3 wg/kg
83 mg/kg
1 rg/ kg
. ug/ke
1.0 ug/kg
0.05 & pH
0.51 mg tryps/g sample
1: 50
1 7100




ANNEX 12
CONTAMINANTS IN CIVQO BASAL DIET FOR RATS
(4000 kg bactch, produced by van Eck, Cothen, on Febr. 9, 1982)
lead 1.4 mg/kg
. cadmium 0.09 mg/kg
mercury 0.005 ng/kg
tin < 1.0 mg/kg
. arsenic 0.3 mg/kg
;;. selenium 0.3 mg/ kg
E'_ organo-P-compounds ND
g organo-Cl-compounds ND
PCB's ND
. dithiocarbamates < 0.5 mg/kg
aflatoxin BI'BZ'GI'GZ < 5 uvg/kg
oestrogenic activity
(Tiecco test) ND.
[
‘; benzo(a)pyrene 0.5 vE/kg
benzo(b) fluoranthene 0.1 vg/kg
i indeno (1,2,3~¢,d) pyrene < 0.1 ug/kg
:_‘ benzo(k) fluoranthene < 0.2 vg/kg
fluoranthene 0.2 vg/kg
- benz(ghi) perylene < 0.3 ug/kg
) K-nictrate 34 mg/kg
{ Na-nitrite ND
L
nitrosodime thylamine ND
r nitrosopyrrolidine 0.7 vg/kg
'L ofher nitrosamines ND
o)
i urease activity 0.00 4 pH Qo
l e o
L trypsin inhibitor 1.4 ng trypa/g semple N
haemagglutinins positive dilution none w
"' negative dilution -~ g
i +a
— nN
ND = not detectable
P
3 CIVO-TNO, June 1982
|
L

[




ANNEX 13

Contazinants in drinkine water

! contaminant

detection

limix

- 84

tentat

maxisum

ive

- inorganic substances (ugéél

- argenic
cadmium
chromius
copper
cyanide
lead
1 mercury
- seleniun

zinc
. potassium nitrate
! sodium nitrite
amonia

- organochlorine compounds (ug/l)

] 1,/1=dichloroethane
dichloromethane
tetrachloroethene
tetrachloromethane
1,1,1~trichloroethane
trichlorcathene
trichloromethane
HCB

lindane (y-HCH)
o—-HCH

B-HCH

heptachlor
heptachlorepaxide
e-chlordane
y=chlordane

alarin

dieldrin

endrin
methoxychlor
p.p'-DDE

p.p'-TDE

o,p'-DOT

p,p'-pOT

PCRs

———- —— =~

fm———y

evZhelL SBH

- organophosphorus_corpounds (ug/l)

chlorpyzrifos
diazinon
dichlorvos
fenitrothion
malathion
mavinfos
parathlion
sulfotep

r

a .

O OV WU 0 ) R L R e L) s e e

COO0CO0O0 000000000000 O 00O~ -
DJHOOO“OOOOOOOOOOOL-JU'-‘:‘

U
R e R RS - e e

CO0O00000O0O

50

50
50
100
50

10

100
50,000
1,000
1,000

BS b B e s ba s b B pa bd e b be s s e Be A R e s s e

O000CO0O00

3 e . -
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ANNEN 13 (COXT.)

Contamjinants :n drinkinc water (cont.)

detection tentative
contaminant limit maximum
~ polycyelic arcmatic hvdrocarhons (ng/l)

benzo (b) fluoranthene 5 200
benzo (k) flueranthene 5 200
benzo (ghi)perylene 5 200
benzo (a) pyrene 5 200
fluoranthene 10 200
indeno(1,2,3-cd) pyrene 5 200

1 Nov. 1979

yverelL SBY
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ANNEX 14

- 85 -

CONTAMINANTS IN TAP WATER (determined in period Nov.-Dec. 1979)

pob
lead <1
canziun <1
o VT <5
arsenic 2
salenius <1
copper 50
chromius €1
zine ;5
cyanide - 3

ppb

dichloromethane <5
i, i~dichloroethane , absant
chloroform 0.8
1,1,1-trichlorcethane 0.2
tetrachlorcosthane 0.5
trichlorcethene absent
tetrachloroethene absent

et
benzo(a)pyrens < 5
benzo(b) flucranthens < 5
indeno (1,2,3,-c,d} pyrena< 5
benzo (k) fluoranthene < 5
f{luoranthaons < 10

benzo (g,h,1) perylene <

ammond a
nitrate
nitrite
chloride
sodium
calcium
potasalium

iron

HCB

a-HBCH
lindane
heptachlexr
heptachl, epoxide
aldrin
dieldrin
a~chlordane
y-chlordans
endrin
p.p'-DDE
o,p'=DOT
pP.P'-TDE
p.p'-DDT
8-~HCH

PCB'»

DDVP
wevintos
diazinon
malathion
parathion
chlorpyrifos
sulfotep
fenferothion

poo
<€ 0.0}
2.6
< 0.01
23
14,5
k)|
1.2
0.04

peb
< 0.0}
< 0.0!
< 0,01

< 0.01
< 0.02

¢« 0,02

< 0.03
‘¢ 0,02
< 0.03
< 0.05
< 0,0)
< 0,06
< 0.06
<« 0.10
< 0,03
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ANNEX 15

IONTAMINANTS IN TAP WATER

cad
radmium
mroury
irsenic
seleniuz
supper
thromiuc
iing

ryanide

iichloromethane
i,1-dichloroethane
shloroform
i,1,1-trichlorcethane
:errachloromethane
:irichloroethene

:etrachlorcethene

wnzola)pyrene

enzo (b) £luoranthene
.ndeno (1,2,3,~c,d) pyrene
»enzo (k) fluoranthene

‘luoranthene

»nzo {g,h,i) perylene

< 0,1}
0.3
< 0.2

533

< 5

<10

¢ &

{determined

in period Jarn.-April 1980)

m
ammoni a 0.01
nitrate 11
nitrite < 0.01
chloride 30
sodium 18.5
calciuz 1.0
potassium 1.3
1ron 0.08
1
{
ppd
HCB < 0.01
a-HCH < 0,01
lindane < 0.01
heptachler <« 0.01
heptachl., epoxide <« 0.02
aldrin ¢ 0.02
dieldrin ¢ 0.03
a-chlordane < 0.03
y-chlordane - < 0.03
endrin ¢ 0.0% )
o.p'-PDE < 0.023 o
o0,p'=DDT < 0.06 w
p.p'~TRE ¢ 0.06 —t
;r,p‘-Dfﬂ‘ < 0.10 c.g
B.H « 0.03 g
»
PCB'SE <« 0.8
DDVP <« 0.1
mevinfos < 0.1
diazinon « 0.1
malathion < .2
parathion «.0.
chlorpyrifos < 0.1
sulfotep < 0.1
fenitrothion < n3
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16
COKTAMINANTS IN TAP WATER (determined in period Sept.- Nov. 1980)

lead
cadmivm
mercury
arsenic
selenium
copper
chromium
rine

cyanide

dichloromechane
1,1=dichloroethane
chloroform
1,1,1-trichloroethane
tetrachlorvoms thane
trichloroethene

tetrachloroethene

benzo{a)pyrene

benzo(b) flucranthene

peb

< 1

< 0.1
0.1

<1
50
<1
10
<1

pob
<5

0.3

0.3

0.1

< Q.1

0.4

<« 0.2

1%
< 3
< 5

indeno (1,2,3,-c,d)pyrene < 5

benzo(k) fluoranthene
fluoranthene

benzo(g,h,i)perylene

ClVO=TNO December, 1980

< 5
<10
< 3

anczonia
nitrace
nitrite
chloride
aodium
caleium
potassium

iron

HCB

a-HCH
lindane
heptachlor
heptachl. epoxide
aldrin
dieldrin
a-chlordane
v -chlordane
endrin
p,p'-DDE
o,p’-PDT
p.p'~TDE
p,p'-DDT

g ~HCH

methoxychlor
PCB's

bpvP
mevinfos
diszinon
nlinthion
parathicn
chlorpyrifos
sulfotep

fenitrothion

M
< 0.0}
§.0
< 0.01
25
15.0
28.5
1.2
0.01

peb
< 0.01

< 0.01
< 0.01
< 0.01
< 0.02
< 0.02
< 0.03
< 0.03
< 0.0)
< 0.05
< 0.03
< 0.06
< 0.06
< 0.1

« 0.03
< 0.15

m
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ANNEX 17
CONTAMINANTS IN TAP WATER

lead
cadmium
mercury
arsenic
selenium
copper
chromium
zinc

cyanide

dichloromethane

1,1~dichloroechane

chloroform

1,l,1-trichloroethane
tetrtachloromechane
crienloroechens

tetrachloroethene

benzo(a)pyrene

benzo{b) fluoranthene
indeno (1,2,3,-¢,d)pyrene

benzo{k)fluoranthene

fluoranthene

benzo(g,h,i)perylene

CIVO-TNO May 1981

- 8% -

(determined in period March - Hay 19B1)

ammonia
nitrate
nicrite
chloride
sodium
caleium
potassium

iron

HCB
e—HCH
lindane

heptachler

heptachl. epoxide

aldrin
dieldrin
a~chlordane
Y-chlordane
endrin
p,p'-DDE
o,p'~DOT
p.p'-TDE
p,p'-DOT
8-ney

wethoxychlor

PCB's

DDVE
mevianfos
diazinon
malathion
parathion
chlorpyrifos
sulfotep

fenitrothion

14.0

30.0
1.1
0.03

ppb

0.0}
0.01
0.0l
0.01
0.02
0.02
0.03
0.03
0.03
0.05
0.03
0.06
0.06
0.1

Q.03
0.15

8vectEl S®BY




ANNEX 1§

CONTAMINANTS IN CIVO TA® WATER (determined in period Sept. - Now. 198l1)

pob
lead <

1
cadmim 1
5

mercury <
arsenic < 10
selenium

copper

chromium

zinc

cyanide

dichlorome thane
l1,1~dichloroethane
chlorofomm < 0.1
1,1,1-trichloroethane 0.2
tetrachloromethane 0.2
trichloroethene 1.5
tetrachloroethene < 0.5
PRC
benzo(a)pyrene <2
benzo(b) flusranthene < 2
indeno (1,2,3,~c,d)pyrene <10
benzo(k) fluoranthene < 2
fluoranthene < 1

benzolg,h,i)perylenc < 3

CIVO-TNO May 1982

pom
ammonia < 0.01
nitrate 9.3
nitrite < 0.01
chloride 30
sodium 17.5
caleium 30.0

potassium 1.2
iron 0.03

HCB

a~HCH
lindane
heptachlor
heptachl. epoxide
aldrin
dieldrin
a—chlordane
yY-chlordane
endrin
p.p'-DDE
o,p'-DDT
p,p'-TDE
p.,p'~DDT
8-HCH

me thoxychlor

PCB's

DDVP
mevinfos
diazinon
malathion
parathion
chlorpyrifos
sulfotep

fenitrothion

- 90 -
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ANNEX 19
CONTAMINANTS IN TAP WATER (determined in period Jan - March 1982)

lead
cadmium
mercury
arsenic
selenium
copper
chromium
zine

cyanide

dichloromethane
1,l~dichloroethane

chloroform

1,1,1-trichloroethane

tecrachlorome thane
trichloroethene

tetrachloroethene

benzola)pyrene

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

benzo(k) fluoranthene

fluoranthene

benzo(g,h,i)perylene

CIVO~TRO May 1982

< 0.5
< 0.2
< 0.1
0.4

< 0.2
PpPE

< 1.3
< 0.5
< 1.3
<« 0.7

¢« 5.4

ammonia
nitrate
nitrice
chloride
sodium
caleium
potassium

iron

HCB

a —HCH
lindane
heprachlor
heptachl. epoxide
aldrin
dieldrin
s-chlordane
y-chlordane
endrin ‘
p.p'-DDE
o,p"'-DDT
p,p'-TDE
p,p'~DDT

B «HCH

me thoxychlor
PCR'e

bpvp
mevinfos
diazinon
malathion
parathien
chlorpyrifos
sulfotep

fenitrothion

pam
« 0.0l
8.3
< 0.0}
23
13.0
30.0
1.1
0.02

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
Q.06
0.1

0.03
0.15

0.1
0.1
0.1
0.2
0.2
0.1
0.1
0.2

0Screl S»H
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