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ABSTRACT:

Phthalates are industrial chemicals widely used in consumer products including
cosmetics, building material and medical equipment made with polyvinyl chloride (PVC)
plastics and children toys, and the risk of exposure to phthalates is increasing continuously. In
recent years many studies have been carried out on the possible health hazards of phthalates,
including the effect on reproduction. However, there is still an inconsistency of teratological
information on phthalates. Therefore we used the Chick Model, which provide a suitable
model for the rapid evaluation of phthalates behavioral teratogenicity, and enable rapid
screening for potential developmental disruptors by avoiding maternal toxicity, maternal-fetal

unit and maternal-neonatal interactions.

Pre hatching exposure of chicks embryo to di(2-ethyl hexyl) phthalates DEHP in doses
ranging from 20 — 100 mg / kg, have reduced percentage hatching from 80% in control eggs to
65%, and increased late hatching from 12.5 % in control eggs to 29.4 %. In addition it induced
developmental defects characterized by a hole or weakening of abdominal muscles allowing
internal organs to protrude externally with or without a sac (Omphalocele) or (Gastroschisis).
The effect was dose dependent starting from 8% with DEHP (20 mg/kg) to 22 % with DEHP
(100 mg/kg). Similar treatment with Di-butyl phthalates (DBP) 100 mg/kg has reduced
percentage hatching to 57 % and increased late hatching to 37.5 %, with 14 % increase in

developmental defects characterized as Gastroschesis.

Neurobehavioral measurements using imprinting test and locomotor activity on chicks,
pretreated with DEHP 50-100 mg/kg, has shown a significant reduction of 21.6 % in

imprinting performance which indicated neurobehavioral teratogenic activity.

DNA damage measurements using ELISA kit which measures the blood concentration
of the metabolite 8-hydroxydeoxyguanosine (8-OH-dG), has shown a trend of increase by
39.7% following pre exposure to phthalates, which was significant with DEHP, indicating

genetic toxicity of phthalates on embryonic development.
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In Female Rats Model where the rats were injected twice weekly with DBP or DEHP
(100 mg/kg) and cohabited with male rats for one month, we found a significant effects of
DBP and DEHP on female fertility, by decreasing fertility rate from 87 % in control rats to 67
% and 50 % respectively and by increasing mortality rate in new born litters from 2.8 % to
52.3 % and 31.3 % respectively. Fecundity rate which express the average number of litters in
each delivery was reduced from 8.2 in control treated rats to 7.3 in DBP treated and to 5.3 in

DEHP treated rats.

No significant changes were observed in total body weight gain, or with the relative
weight of the following organs, heart, spleen, liver, or brain. The only significant changes in
relative weight were detected following treatment with DBP (100 mg/kg) , 27.5 % decrease in
female sex organs (P < 0.05), and significant reduction of 7 % in kidneys. The change in
female rats fertility following continuous treatment with DBP (100 mg/kg) were accompanied
with a significant increase of 29.8% in blood serum 8-hydroxydeoxyguanosine (8-OH-dG),

which is considered as a marker for DNA oxidative stress.

As biochemical changes in blood of female rats are concerned, phthalates induced a
significant increase in GPT and GOT, and a significant reduction in alkaline phosphatase, uric
acid and creatinine, which indicates a drug related injury to hepatic cells. No changes were

observed in glucose, triglycerides, total protein, total cholesterol, HDL, and LDL.

In conclusion, our results provide evidence about the teratogenic activity of phthalates on
chick embryonic development. Phthalates caused a significant decrease in egg hatching
percentage and increasing late hatching and it also induced Gastroschisis and Omphalocele in
22% of the cases. The decrease in imprinting performance indicates neurobehavioral
teratogenic activity. Part of the teratogenic activity is associated with oxidative stress and
DNA damage. The elevated levels of alkaline phosphatase is due to a bony pathology or
muscular dystrophy, which in turn might reduce muscle dry mass leading to decrease in

creatinine and urea.

IX



On female rat’s fertility, Phthalates has decreased fertility rate, fecundity rate and
increased mortality rate in new born litters, associated with significant reduction in relative

weight of female sex organs, and increase DNA damage following treatment with DBP.
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