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Abstract

This study was carried out to investigate the pathological and
teratogenic effects of variable doses of tramadol, ketamine, parkizol and
glue sniffing on liver, lung, brain and eyes of pregnant mice and their
embryos. The drugs and the glue sniffing were administered on the 7" day
of pregnancy onward till the 18" pregnancy day. Tramadol in doses of 45,
60 and 75 mg/kg 'b.w.given intravenously once daily induced behavioral,
abortive and pathological changes in pregnant mice and teratogenic and
pathological changes in their fetuses. In pregnant mice, the behavioral
changes included drowsiness, decreased food and water intake (45 and 60
mg/kg”’ b.w.) and aggressive behavior (75 mg/kg”' b.w.). Abortion
occurred in 10% of the mice following the dose 60 mg/kg™ b.w. and in
45% of the mice with death of some mice following the dose 75 mg/kg™
b.w. Pathological changes included hepatotoxic changes(congestion,
hemorrhages, vacuolar degeneration, coagulative necrosis, and
inflammation), congestion, edema and inflammation of the lung,
neurotoxic changes, and ophthalmic changes. Following the
administration of doses of 45, 60 and 75 mg/kg™ b.w., the percentages of
malformations were 35%, 47% and 61%, respectively. The malformations
included head deformities (cephalonia, brain vault deformity, and
cephalomegaly with circular head which appeared as bird head),
aberrations of the vertebral column, and malformations of the limbs and
tail. Organs of the embryos showed congestion of the central veins,
hemorrhages, and expansion of the hepatic sinusoids, congestion and
hemorrhages of the lungs, congestion and hypercellularity of the cerebral
cortex, and ophthalmic lesions.

In mice that were administered various doses of ketamine,
behavioral changes were noted and included drowsiness, sluggish
movement, and decreased food and water intake. An aggressive behavior
appeared following the 50 mg/kg™ b.w. dose. The percentages of abortion
were 13% and 33% following the doses 30 and 40 mgkg' b.w.,
respectively. Death of some of the pregnant mice and premature delivery
occurred at the 16™ and 17" days of pregnancy following these doses.
Pathological lesions were observed in organs of the pregnant mice and
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included hepatotoxic changes (congestion, hemorrhages, vacuolar
degeneration, coagulative necrosis and inflammation); pulmonary
congestion, edema, and pneumonia; hypercellularity, edema and gliosis of
the cerebral cortex; and ophthalmic changes. Abortions occurred and their
percentages were 35%, 77% and 89% following the doses 30, 40 and 50
mg/kg™ b.w., respectively. Malformations were seen as head deformities
(Cephalonia, brain vault deformity, and cephalomegaly with circular head
which appeared as bird head), eye and ear displacements, and deformities
of the limbs and tail. In organs of the fetuses, the following changes were
noted: haphazard arrangement of hepatocytes, congestion of the hepatic
sinusoids, and poor growth and development of the bile ducts, portal
arteries and portal veins; congestion of the lungs, hypercellularity of the
cerebral cortex; and ophthalmic changes.

The administration of various doses of parkizol induced behavioral
changes in the form of drowsiness, sluggish movement, animals become
1solated, and decreased food and water intake. Abortions occurred at the
rate of 8%, 10% and 55% following the doses 250, 350 and 450 mg/kg™
b.w., respectively. Death of some of the pregnant mice occurred at the 16™
and 17" day of pregnancy following the dose 450 mg/kg™ b.w. Lesions
were seen in organs of the pregnant mice and included hepatotoxic
changes (congestion, vacuolar degeneration and coagulative necrosis of
hepatocytes, dilatation of sinusoids and inflammation); pulmonary
changes (emphysema, edema, hyperplasia of bronchial associated
lymphoid tissue, inflammation and hypertrophy of smooth muscles in the
walls of blood vessels); neurotoxic changes (hypercellularity, gliosis,
vacuolation of neurons, and necrosis of purkinje cells); and ophthalmic
changes (edema of the retinal layers, damage of the inner plexiform layer
of the retina, edema of substantia properia of the cornea, and vacuolation
of nerve cells in the optic nerve). The percentages of abortion were 48%,
63% and 89% following the doses 250, 350 and 450 mg/kg™ b.w.,
respectively. Malformations were noted and included encephalocele,
encephalomyelocele, anencephalia, displacements of the ears and eyes,
cleft palate, aberrations of the vertebral column, shortening and thickening
of the limbs, and defects of the tail. The lesions that were observed in
organs of the fetus included haphazard arrangement of the hepatocytes,
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vacuolar degeneration and coagulative necrosis of hepatocytes, dilation of
the hepatic sinusoids; congestion, hemorrhage, edema and inflammation
of the lungs; hypercellularity, congestion and edema of the cerebral
cortex; and ophthalmic changes (dilatation of the optic cup, damage of the
lens, concavity of the retina, and edema and separation of the optic nerve
fiber layer of the retina).

In pregnant mice that were subjected to glue smoke (2000 mg/kg™
b.w.),there was increased locomotor activity represented by fast
movements and agitation. At the concentration 2500 mg/kg™ b.w., the
mice showed an abnormal activity which lasted for 30minutes followed by
fatigue, anorexia, and isolation of the animals at one corner of the cage.
Abortion occurred at the rate 15% and 40% following the doses 2500 and
3500 mg/kg' b.w., respectively with the occurrence of 13% and 20%
mortalities following the doses 2500 and 3500 mg/kg™ b.w., respectively.
Pregnant mice showed hepatotoxic changes (congestion, hemorrhages,
vacuolar degeneration and coagulative necrosis of hepatocytes, and
inflammation), pulmonary changes (congestion, atelectasis, inflammation
and hyperplasia of the bronchial associated lymphoid tissue), neurotoxic
changes (edema of nervous tissue and vacuolar degeneration and necrosis
of neurons in the cerebral cortex), and ophthalmic changes (edema of
substantia properia of the cornea and inner plexiform layer of the retina,
and concavity of the anterior part of the cornea). Percentages of abortion
were 34%, 65% and 80% at the concentrations 1500, 2500 and 3500
mg/kg' b.w., respectively. Malformations occurred and included
mongolism, stunted growth, head defects (encephalomeningocele and
circular head which appeared as bird head), displacements of the eyes and
cars, skin wrinkling and flabness, skeletal deformities, and aberrations of
the limbs and tail. Pathological lesions that were encountered in the
fetuses included hepatotoxic lesions (congestion, hemorrhages, dilatation
of the sinusoids and vacuolar degeneration and coagulative necrosis of the
hepatocytes), pulmonary lesions (congestion and hemorrhages in alveoli
and alveolar septae), hypercellularity of the cerebral cortex and edema of
the meninges, and ophthalmic changes (delayed growth and development
of many parts of the eye, damage of the lens, edema of the outer plexiform
layers of the retina and duplication of the retina).
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