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High molecular weight pulymers are generally accepted as safe for fond contac.
although there is a dearth of published evidence. In particular, no reports of long-
time experimental feeding of polvvinyl resins, widely used in food packaging. appear
in the literature. In order to il this gap. a study completed in 1947 s presented.

METHO>

Samplec. The sample was then characterized as vinyl resin VYNU.! It was a
copolymer of 957 vinal chloride and 3% vinyl acetate, with a molecular weight of
25.000 to 30.000 as determined by the Staudinger method. or 200,000 as measured
by osmotic pressure. The resin was produced in the form of particles with a diameter
of 0.1 u that tended to agglomerate loosely,

Animal management and obscrvation, Each of the parental generation group con-
sisted of 12-15 Wistar-strain albino rats of each sex, approximately 6 weeks of age
at the frst dose. They were housed 4-6. half of each sex, in wire-bottom cages, Ten
to 12 offspring of each sex, conzisting of the Hrst filia]l zeneration. were fed the diets
unti] the end of the study and, as no differences were found from the parental
generation rats, both generations were considered together.

For the first 18 months the basic diet consisted of a mixture of 100 parts of gronmd
whole wheat, 5 parts of dried whole milk. and 2 parts of jodized table salt. Wheat
then became unavailable 10 the local miller, and during the List 6 months a commer-
cial ground laboratory chow® was utilized. The growth curves of the rats showed
no appreciable upset from the shift in basic diets.

One group received the basic diet, one had 1.5°¢ VYNU added, the third had
12% VYNU added. with no attempt made to correct for high nonnutrient cuntent.
The respective intakes of VYNU averaged 0.61 and 5.75 g kg day. ‘

The observations made during the feeding were (1) tone and behavior of animals.
(2) average food consumption, {3) body weight, (4) occurrence of death and infec-
tion. (3) red, white, and differential white blood cell counts, and (6) occurrence of
pregnancy. number of pups born, and survival and growth of the pups.

At death or sacrifice gross pathology was recorded, and neoplasms were sought.
Body length was measured. and livers and kidneys were weighed, Organ weights were
calculated as a percentage of body weight.

Adrenal, small intestine, kidney, liver, lung. pancreas, spleen, testis, and neoplasms

1 Manufactured by a company known at that time a» Union Carbide Plastics Division.
2 Purina Laborators Chow Meal, Rakton Purina Companv, 5t Louis, Missouri.
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were fixed in formalin, stained with eusin and hematoxylin, and examined hiso-
pathologically.

All numerical results were evaluated for statistical significance by Student’s ¢ test
(Fisher, 1938). ; .

RESULTS

No abnormalities in body tone or behavior were observed, other than those resulting
from chronic murine pneumonia.

Table 1 summarizes the data on survival, The suggestiun of a dose-related

TABLE 1
SURVIVAL oF Rats ReCEIVIXG Resix VYNU v 1 Dier ror Two Yeaks

Dictary Rats surviving Moean age at -
Jevel o E_"_l“_sf”‘ijf“l __ to 365 days of - deathe.” Rats surviving
(Ce) Parental Filial age (dayvs) to end of study
Y I 2T T T wrxas 5
1.5 27 22 24 519 =+ 130 10
0 a7 24 KRS W4 > 17y »

¢ Excludes all rats sacrificed for examination.
b Mean *x 5.

shortening of life is weakened by the high dispersivn of the mean ages at death,
Seventv-five rats died of lung infection. and these death: were distributed equally
among the three groups. Seventeen were killed for middle-ear infection. and 4 for
other reasons. During the period on the wheat-milk-salt diet the teeth of 6 of the
rats, distributed among the three groups, grew continuously without the character-
istic rodent attrition, due to the absence of roughage. Three of these were killed
when their inability to eat resulted in marked inanition.

Table 2 summarizes the data on dosage, foud consumption. and body weight of

TABLE 2

Dt Cossvaen, Dosack, axp Bovy Wewnt or Rats Recrivine Resmin VYNL
ix tur Dt oror Two Yiears

Maximum weicht

. Mean weight of attained by males
- Dietars Mean diet Muean males at 380 daye alive at 450 days
level calena . dosage of aget of age?
(7) (2 rat day) (2 ke day) (3] ()
12 116 = 0.3 5.75 375 % 04 a2 8
1.5 104 = 0.2% 0.61 (414 = 88 439 *= 116
a 112 203 0 304+ 69 417 = 719
6 Mean *+ SD,
P =004,

males, The body weight of females fluctuated widely because of frequent pregnancy.
The suggestion of a lower weight from the high level is weakened by the high standard
deviation. Since rats on the low level of VYNTU grew as much as did the controls, no
importance is attached to their slightly lower diet consumption.

Table 3 summarizes liver and kidney weights, expressed as percentages of body
weight, of rats sacrificed after one or two years, At one year, the livers of rats on
diets containing 129, VYNU were heavier than those of the controls. They were
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TABLE 3
Liver axp KioNey WEIGHT Ratio Darta ox Rats Krcnviae Resiy
VYNU m THE DieT ror Oxe axp ruk Two Yioks

Peri Dietary . ) :
e;;od Ie\‘cl. Organ weight us percentage of body weight?
feeding L0F) Liver Kidney
1 Year 12 408 * 0dib 0.79 £ 0.18
1.3 3.05 *x 0.47 Q.00 = 005
Q 312=033 0.64 = 0.12
-2 Years 12 400 2041 059 = 0.17%
15 308 = 058 0.60 = 000
Q RREIE AN 0.70 = 0.10

4 Mean = 5h,
b P <005,

histologically normal, and at (wo years livers of rats in the same group were numeri-
cally but not significantly lighter. Similarly. a slicht, but statistically significant, de-
crease in mean relative kidney weight was seen at two years, but not at one year.
with all sections histologically normal. Neither was considered to be a deleterious
effect from the inclusion of VYNU in the diet.

Table 4 summarizes the reproduction results and does not suggest any effect.

TABLE 4
REPRODUCTION oF RATSY Recerving Resms VYNU v tHe DLt vor Two Yeaks
Dictary Females of parental Females of Fy '
le\'(‘l. gencration genvtation Total per female
T (%) Total Infertile Total Infertile Litters burn* Pups burn alive”
12 5 1 6 1 b3 *x 3.3 47.8 = 28.7
15 s 1 + o} 5340 43.2 % 304
0 10 1 6 1 3433 316 +410

9 Alive at 363 days of age,

b Mean * SD.

The tissues of the 38 rats sacrificed for examination afier one or two years were
histopathologically normal. An infective or traumatic cause of death was clear for
all rats dying, and none of their tissues showed any histopathology not directly
related to this cause. Careful search of all rats dying or sacrificed revealed only 6
neoplasms, possibly because half of the rats did not survive the lung infection into the
second year of feeding, At the 127 level of VYNU there were two neoplasms in the
mesentery, at the 1.55¢ level one uterine neoplasm, and the controls had one in the
mesentery and two in the lung. '

DISCUSSION

This study, completed 20 years ago, differs in many respects from the design one
would expect in a current study of the safety of a food-packaging resin. In particular,
it would be preferable to add to animal dietz only that fraction of the resin which
transfers to fuod packaged in a formulation,

Furthermore, were reproduction considered of sufficient importance 1o be studied.
a separate group of animals would be desirable, with opportunity for mating provided
only at estrus.

: UCC 084629
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SUMMARY

Starting in 1944, albino rats of both sexes caged together were maintained for two vears upon
diets containing 1.55: and 12% of a vinyl chloride-viny] acetate copolymer, No effect attributable
to the resin was found.
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