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Prenatal Effects of Agueous Plastic
Extract on Offspring
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Abstract

There is a huge plastic industry in the Kingdom of Saudi Arabia, where plastic
wares are widely used. Locally manufactured jerricans were brought from the
market and cut into small chips of 0.5 cm in the largerdimension. Four gram
chips were extracted with 20 ml normat saline solution in the autoclave for 1 h
at 121°C. The extract was prepared daily and administered at a dose of20 ml/
kg/day 1.p. to MFI mice during gestation. The control group was given normal
saline. Both groups included at least 20 pregnant mice each. The prenatal
effects of the extract were investigated with respect to the gestational period,
neonatal mortality, body weight, body growth rate, body length, eye opening,
weight of the internal organs, blood enzymes, and nervous system (nteuromus-
cular junction analgesia and behavior) by using the accelerating Rota-rod
treadmill (Ugo Basile, Varese, Italy), a hot plate and an automatic reflex con-
ditioner of the offspring. All the results were subjected 10 t test. The results
indicaled that prenatally administered aqueous plastic extract increased the
percentage of liver weight (p < 0.05), raised the aspartate aminotransferase

cactivity (p < 0.01) and alanine aminotransferase activity (p < 0.03)}, reduced

the gestational period (p < 0.01), reduced the body weight at birth (p < 0.01),
reduced the body growth rate (p <0.01, p < 0.05), and reduced the cndurance
time on the Rota-rod treadmill (p<0.01, p < 0.05).

......................

In the past, much attention given to plastics was
directed at tlieir chemical, physical and mechanical prop-

The use of polymeric matcrials as components of

household appliances as well us medical and dental pros-
theses and devices has mcreased exponentially over the
past two depadcs.,More than 175 industrial firms have
been established in the Kingdom of Saudi Arabia for the

production of synthetic polymers. The otal production of

plastic by these firms is cstimated to he approstmately
500,000 tyear [1].

erties, since knowledge in these specitic arcas is required
to develop suitable products for a specitic application.
More recently, however, attention has been focused on
the potential toxic liability of these polymeric materials,
particularly when they may be used for medical and den-
tal prostheses and houschold appliances.

Plastic household appliances are widely used and
avatlable in almost every houschold in the Kingdon of
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Saudl Arabia. Since these polymeric materials are pre-
pared from monomers and other chemical additives
which may be toxic, the toxic liability of these agents in
Saudi-made plastics is receiving considerable attention by
tocal health autherities. Hence 15 bvcommu vital to
wvestigate and evaluate the health hazards of tiwe localiy
wdueed plastic e its quality and to | miect the
2alth of the Saudi population.

Lo impray

Methods

Preparation of the Plastic Extract

The plastic extract was prepared as described in the United States
Pharmacopeia [2]. A plastic jerrican of the household type was cut
into small chips of 0.5 ~m in the larger dimension. Extraction was
carried out in 50-ml Py rex culture test tubes (150 x 25 mm) with
white composition line  obtained from Fisher Scientific Company,
St. Louis, Mo., USA (catalog No. [4-932E). Two grams of the plastic
chips was placed in a tube and 10 mi of normatl saline was added,
Another 50-ml test tube of the same type contained normal saline
only. Both test tubes were closed and placed inside the autoclave at
121°C for 1 h. The plastic extract and normai saline were then
allowed to cool down to room temperatures. Extracts, together with
normal saline, were prepared daily and used within an hour after
preparation.

Preparation of Animals

Three-month-old MFI, weighing approximately 23 and 30g,
were used. The females were mixed with males at 7 PM, and the
vaginal plug was observed on the next morning at 8 AM to determine
the first day of pregnancy. Each pregnant animal was then kept sepa-
rately in a macrolone cage (27 x 2! x 14 cm), with sawdust bedding
and was allowed food and water ad iibitum. The colony room was on
a 12-hour dark-light cycle and the temperature was controlled at 26
+ 2°C throughout the experiment. Two groups of 20 pregnant niice
each weree designated as ‘treated’ and “contiol’ and were given the
plastic extract and saline solution, respectively, intraperitoneally.
During the first 3 days after delivery. the litter size was subjected to
culling so that every mother had 8 babics. After 1 month the offspring
were weaned; each one was placed in a separaie cage, with sawdust
bedding and food and water ad libitum. These offspring were sub-
jected to various toxicological tests when thev were | month oid.

Parameters

For every performed toxicalogical test. 10 offspring were selected
randomly for observations of the toxicity possibly induced by the
aqueous plastic extract, The following parameters were monitored:
gestational period, Hiter size. and bodv weight of the offspring a
delivery. Time of eye opening, weight al internal organs (liver, kid-
neys and brain), blood composition, and skeletal malformation of the
olfspring were also reported. Weight of the liver, kidneys, and brain
were recorded. as the perceniage of- total body weight for each off-
spring in the group selected for this test. Blood enzyme activitics far
aspartate fransaminase (AST) and alanine transaminase (ALT; in
unuts/liter) besides the bilirubin concentration (mg'h) were obtained
by analyzing the fresh blood samples withdrawn from the olfspring
by heart punciure. The samples were analyzed by the Rellotron® |

Prenalal Effects of Aqueous Plastic Extract

Table 1. Prenatal effects of aqueous plasti¢ extract or normal
saline {control) given intraperitoneally ta MFI mice (20 mi/kg/dav)y
on the percentage of weight of internal organs 1o 1otal body weight in
the T-month-old offspring

Treatment

Liver wt. U thflc"wt % Brain wi %

Contrel (n =10} 496+ (.31 1374045 L&6%004
Treated (n=11) 5392033 129018 L39+023

Daia are presentzd as mean £ 5D,
* p<0.03, significantly ditferent from the controls.

Table 2. Prenatal effects of aqueous plastic extract or normal
saline (control) given intraperitoneally to MFI mice (20 ml/kg/day)
on the blood levels of AST, ALT and bilirubin in the |-month-old
offspring

Treatment AST, U/l ALT, UA Bilirubin mg%
Control (n = 10) 094.7+2972 26.1+6.2 0.92%+0.352
Treated (n=11) 171.8£12.5* 404x11.7* 0.88+0.45

Data are presented as mean + SD.
* p <0.03, significantly different from the controls.
** p<0.01, highlv significant difference from the controls.

{model FTZ-No. B-203/83. Boehringer-Mannheim. Germany). Mus-
cular malformation wes observed by recording the endurance time
(in seconds) for each animal. Thistest was carried out via the acceler-
ating Rota-rod treadmill for mice. The offspring was put on the rotat-
ing rod. It tried not to fall down the rod by walking against the direc-
tion of the rod motion until it reached the threshold of fatigue and felt
down, and automatically the counter was disconnected. The time
that was utilized by each offspring to resist falling down from the
accelerating Rota-rod treadmiil was recorded to compare between
the treated and control groups. -

Results

All the resulls were subjected to t test. The significant
data are rcpomed i tables 1-3, and indicate that the
effects of the prenalally administered aqueous DlEbth
extract on the offspring increased the percentage of liver
weight (p < 0.05, table 1), the AST activity (p < 0.01) and
ALT activity (p < 0.05, table 7), and reduced the gesta-
tional period (p < 0.0, table 3), the body weight at birth
{p < 0.01, table 4), the body growth rate (p < 0.0%, p<
(.05, table 4), and the cndurance time on the Rota-rod
treadmili (p< 0.01, p <0.03, table 3).
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Table 3. Prenatal cffects of aquesus plas-
G extract or normal saline (control) given
mtraperitoneally to MFI mice (20 mikg/

Table 4. Prenatal effects of aqueous plastic extract or normal saline (contol) given intra-
peritoncatly to MFT mice (20 ml/kg/day) on the growth rate of offspring {in grams)

day}on the gestational period (in davs) Treaiment i day old 3 days old 10 davsold 135 daysold  20dayscld
Centrot {n = 10) Treated(n =10y Control{(n =16) 194024 4.89+(.33 TA7+13.30 10042083 11602061
R o e Teeated (0= 15 LO3£024%F 377 40.14%% 6771025 28720357 10404049+

10 Tk0.5 13.0=007

Data are presenied as mean = SD.
** p < 0.0%, highly signiftcant dificrence

o

— Daia are presented as mean & 5D,
*p < .05, signincanty different from the controls.
=+ 5 < 0.08, hughly significant difference from the controls.

{ram the controls.

Table 5. Prenatal effects of aqueous plastic extract or normal saline (control) given tntraperitoneally to MFI mice (20 ml/kg/day) on the
Rota-rod treadmill endurance time (in seconds) in the -month ofd offspring

33 daysold

Treatment 31 daysold 32 days old 34 days old 35 days old 36 days old
Control {n = 10) 118.0+£35.7 209.1+70.7 2181764 170.7£108.9 22681118 2543+797
Treated (n = 10) 3L.2%16.24*F 228110 7%= 58.3%24.6** 88.0£20.8* 117.2+269*% 106.9+25.6%

Data are presented as mean £ SD.
* p < 0.05, significantly different from the controls.
** 1< 0.01, highly significant difference from the controls.

Discussion

In the plastic industry, various chemical additives are
added to nnport sepcific properties of plastics [3]. Some
of these chemicals, additives and/or mononiers, that
might be toxic {4, 5] have been proved to leach from the
plastic wares or containers and mix with their contents
such as food, drugs, water or beverages {6]. These leached
chemicals might be a health hazard for human beings and
other organisms [7-91.

The clear prenatat effects of the agueous plastic extract
on mice as indicated in tables -5 are an indication that
some chemicals passed through the ptacenta, subsequent-
ty influencing the physiological functions of the embryo/
offspring. These resuits confirm the findings of various
rescarchers {7, 9, 10].

The significant increase in percentage of hiver weight
(tabic 1) that is caused by prenatally  administered
aqueous plastic extractmight be duc to hepatic cell protif-
eration, which might be caused by the extracted plastic
additives and/or monomers such as vinvi chloride [9-11].
This result is also confirmed by the risc of AST and ALT
biood levels (table 2). These leached campounds in the
plastic extract solutions have a cylotoxic effect {4] on the
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liver and thereafter caused liver injury. The hepatic intra-
cellular enzymes AST and ALT had been released into the
circulation, which significantly altered their activity levels
in the blood stream as indicated in table 2. In addition to
these vivid findings, these leached plastic products might
also cause ultrastructural changes in Licpatocytes [10],
which will be subject to further investigation 1 our labo-
ratory.

Aldyreva et al. [12] indicated that the plastic additives
phthalates can be responsible for causing a tendency to
miscarriage 1n women. In our study, the aqueous plastic
extract caused a significant reduction in the gestational
period in mice (table 3), confirming the finding of Atdvre-
vaetal. [12]. This reduction might be caused by stimulat-
ing the refease of oxvtocin from the postecior pituitary
gland via the extract components, addilives and/or mono-
mers.

Various prenatally adminstered xenobiotics reduce
the body weight at birth {13} and also depress posinatal

. growth and development of the offspring [ 14]. 'T'he prena-

tally admunistered xenobiotics Irom plastics also caused
significant reduction of hody weight at birth and signifi-
cantly depressed the postnatal development of the oftf-
spring (table 4). There 1s no doubt that the extracted plas-
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fic additives and the monomers can transfer through the
placenta {7, 15, 16] to the fetus and are taken in by the
ofisnring via mother’s milk [17]. This indicates that plas-
i products, additives and/or monomers adminstered
prenatally have effects on the fetus and the offspring via
hoplacental iransfer and milk secretion.

siugh et al. [18] showed the embryofeal toxizity and
cerptogentc effects of 2 group of methacryelic esters in
At onez or more of the dose lavals, each ester pro-
cured gross skeletal malformation. These effects were
cpse-related. In the present study, when the [-month-old
mice treated prenatally with aqueous plastic extract were
subjected to an accelerating Rota-rod treadmill for 6 con-
secutive days, the resulls, as indicated in table 5, showed
that the endurance time of the treated group was signifi-
cantly less than t.at of the controls. This reduction in

Lot

iy

5

endurance time might be caused by skeletal malforma-
tion. Thus the aqueous plastic extract components possi-
bly tncluded some teratogenic chemical agents. This te-
ratogenic effect for the aqueous plastic extract was confir-
mation for the results of other workers |7, 15, 16, 18].

The evidence presented here strongly suggests tha
human health may be jeopardized by plasiic producis.
Finding a solution to this problem is, however, extremely
difficult and 1s faden with both morai and ecoenomic con-
siderations. The plastic industry is a multimillion-deliar
industry, and it is too much to expect plastic producis to
be removed from human usage in the near future, Realiz-
ing this, many scientists have called for-the development
of plastic products without the leaching problem de-
scribed [19, 20].
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