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Abstract

The present study carried out the toxic effects of shisha smoke
(shisha) by exposure Swiss albino mice to smoke at various periods, in
inducing gross malformations and histological changes in some vital
organs like a lung, liver, heart, and kidney of pregnant mice, On the other
hand, to investigate the teratogenic effects of the testis and sperms,
external malformations, and skeletal defects in mice fetus,

histopathological lesions.

260 mice from meals and females were used in the study. (110)
female mice were exposed, and (80) male mice were exposed to hookah
smoke and mated with (40) males and females, while the control group
(30) were exposed to fresh air, and it was divided into five Experimental
groups, The first one was exposed pregnant mice to shisha smoke in the
(morning, evening, morning and evening) The second was exposed
pregnant mice to smoke resulting from the mating of ( male mice exposed
with non exposed females, and males not exposed with exposed females
). The third was exposed pregnant mice to smoke resulting from the
mating of (exposed male with their exposed females) and continued
exposure of her three generations after the birth, As the fourth group,
exposing male mice to smoke through intermarriage of (exposed males
with non — exposed females, and males with females exposed), to
examine the histological lesions in testis and teratogenic effects of
spermatozoa, whereas the fifth group focused on three generations of
fetuses resulting from maternal exposure to smoke, and diagnosis of
skeletal defects in the fetus. The exposure period was for pregnant mice
in the experimental groups at the 7th to 18th gestation day for 30 minutes

exposure period to smoke per day.



The result revealed clinical sign in groups of mice exposed to shisha
smoke includes increase locomotor activity, agitation, aggressive
behavior and its continuation after exposure especially in male mice than

it is in females sluggish movements, hypoactivity and decreased appetite

of food and water intake.

Also, some cross malformations were recorded in the uterus through
the appearance of resorbed and mongolism ectopic pregnancy, unequal
distribution of the fetuses and fatty materials accumulations, and
observed pathological morphological changes. In the liver represented by
fibrosis and paleness, accumulation of pus and ulcers between the lobes.
The lung showed congestion, rupture, fibrosis in the pulmonary tissue. In
the heart, ventricular hypertrophy, cyanosis, and congestion in the atria.
The kidney showed congestion, enlargement, and accumulation of fatty

substances.

Results of this study indicated the occurrence of the fetal
malformations, and the highest rate at 100% in the mice group was
exposed (morning and evening), and in the third generation group,
included aborted fetuses, mongolsim, and malformed fetuses like a water
nymph, head defects similar to that of canine and bind heads, skull vault
flatters, a warp of the head, meningomyelocele, encephalocele,
encephalon, cleft lip, cleft palate, ascites of the neck, complete
deformation of the nasofacial features, exophthalmia, anophthalmia and
sunken eyes, deformities of the trunk by shorting m swelling curvature
and congestion, bending vertebral column and skeletal system deformity.
Dermalaxia, wrinkled and cyanotic skin, abdominal rupture, the exit of
internal viscera, and congestion. limb deformities with warp combs of the

hind limbs, lacking the front and hind fingers with appearing as bud—like.



Tail malformations include a twisted tail toward the inside like a crescent,

aquiline, and shortness tail.

As for the cross malformations of sperms for male mice exposed to
shisha smoke at a rate 25% represented, small and large sperms with an
enlarged or small head, or with two united heads, sperms with a very

short or long twisted tail, or two long tails either united or not united.

The result showed the appearance of the skeletal defects of the
embryos of the three generations of mice whose mothers were exposed to
shisha smoke included, including the prominence of spine warp causing
lordosis, deformation of the ribs, shorting and deficiency of curvature of

vertebral column scoliosis deformation.

The histological examination showed histopathological lesions in
vital organs of pregnant mice. In the liver presence of megakaryocytic,
dilation and stenosis of a sinusoid, diffused necrosis and fatty
degeneration, infiltration of mononuclear cells, deposit hemosiderosis and
bile pigment, kupffers cells hypertrophy, apoptosis of some hepatocytes,
and congestion in a central vein. In the lung histological defects were
represented as separation of cell lining of bronchioles from connective
tissue, hyperplasia of cell lining bronchioles, coagulative necrosis,
thickening into alveolar septa, hypertrophy of smooth muscles in the wall
of bronchioles, infiltration of inflammatory cells, and pulmonary

emphysema.

The heart lesions are represented by rarefaction of cardiac muscle
and infraction, necrosis of muscle fibers, waved cardiac muscle, fibers,
hypoplasia, fatty changes with the position of the fat droplets between the
muscle fibers, thickening of the blood vessel wall. in the kidney,
pathological lesions included swelling of cells lining the renal tubule and

necrosis, increased cellularity of the glomeruli, glomerulus shrinkage and



segmentation, expansion and reduction of the wurinary space,

inflammatory perfusion, and differentiation of hyaline casts.

whereas the histological lesions in the testis of male mice exposed to
smoke included, hyperplasia of spermatozoa, necrosis, degeneration and
irregularity, mucus material in the lumen of the seminal tubule,
hemorrhages, decrease in the number of spermatids, and absence of

sperm from some tubules.

The histopathological effects in fetal organs were similar to that of the
pregnant mice by increased numbers of hepatomegalocytes hepatocytes
and monocular inflammatory, central vein, rupture fibrin precipitated and
accumulation of red blood cells, expanded of the sac and alveolar duct
serous perfusion, hyperplasia of the epithelial cell lining of the
bronchioles and alveolar septa, pulmonary emphysema, thrombosis,
hemorrhages interstitial tissue of the lung. Infarction cardiac muscle,
thinnest cardiac muscle fibers, coagulative necrosis, hypercellularity of
glomeruli, desquamation blockage and narrowing lumen of the renal
tubules, renal edema, hemorrhage, and accumulation of serous fluid in the

renal tubular.
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