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Summary

The current study was conducted to investigate the effect of
experimental obesity on histological structure of the liver and placenta of
pregnant rats, as well as to evaluate changes in some tissues of their fetuses
after treatment with omega-3 and coconut oil. The study was including the
use of 50 female albino rats, their weights ranged between (185-200) g,
and their ages ranged between (90-110) days. The experiment included the
fattening phase that lasted 14 weeks on which animals were fed with high-
fat diet by adding 45% fat to the standard diet, except of control group,
which adopted the standard diet during the experiment period. After the
fattening phase ended, rat females were matted for pregnancy and through
which the treatment phase began, which lasted from the first day of
pregnancy until 18th day (sampling day).

Animals were randomly divided into five groups that included the
following: The first group: a control group that was dosed with distilled
water, and fed on the standard diet during the pregnancy, the second group:
the fattening group wich was fed on high-fat diet only during pregnancy
and dosing with distilled water, the third group: the group treated with
Omega 3 dosed by 260 g / kg, the fourth group: the group treated with
coconut oil, dosed 200 g / kg of coconut oil during pregnancy, the fifth
group: the group treated with Omega 3 and coconut oil together and in the

same doses mentioned during pregnancy.

The results of the current study showed that feeding on high-fat diet
led to decrease the weights of fetuses for the obese group, and the induced
obesity affected some biochemical variables in the blood when compared
with the control group, as it led to a significant increase in the
concentrations of total cholesterol, triglycerides and protein Low-density

lipoprotein, while lowering the concentration of high-density lipoprotein,
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and obesity caused an increase in the concentration of malondialdehyde
and a decrease in the concentration of glutathione in both liver and
placental tissues. The lesions in obese female's liver represented by
necrosis, cellular swelling, severe steatosis in the hepatocytes with an
increase in the number of Cover cells, expansion in the sinusoids and
decrease the amount of glycogen in the hepatocytes. And the histological
sections of the placental tissue showed a decrease in thickening of the basal
layer, necrosis and loss of glycogen and sponge trophoblasts cells, necrosis
and steatosis of trophoblasts in the labyrinth layer, decreased number of
villi and atrophy, congestion of blood vessels and glycogen cells devoid
from glycogen. In the histological sections of the fetal tissues from the
fattening group, the microscopic examination showed many tissue lesions
represented by the presence of many gaps in the cerebral cortex of the brain
tissue and severe atrophy of the cardiac muscles with the loss of cells and
muscle fibers of the heart, as well as loss and necrosis in the hepatocytes
with congestion of blood vessels and expansion of the sinusoids, moderate
interaction of hepatocytes with PAS stain which indicates lack of glycogen,
presence of necrotic foci and infiltration of inflammatory cells. In the fetal
kidney tissue, a weak reaction of PAS stain was seen with the proximal
tubules, while the distal tubules did not show any interaction with the PAS

stain.

In general treatment with Omega 3 and coconut oil, either separately
or together, led to positive effects on biological variables, represented by
an increase in fetus's weight, decrease in blood lipids and malondialdehyde
level, increase in the concentration of glutathione in liver and placental
tissues, increase in gene expression of each insulin-like growth factor and
its transporter protein gene. Histological results in the microscopic

examination of the liver tissue treated with Omega 3 showed a clear



improvement of liver tissue represented by returning the normal features
of liver tissue with few changes like slight cellular swelling and few
vacuolar degenerations in some hepatocytes with a moderate interaction of
these cells with PAS stain. Microscopic examination of placenta tissue
shows semi-normal tissue features, necrosis and slight degeneration of
glycogen, trophoblasts and giant cells, while the glycogen cells showed

moderate reaction with PAS stain.

Histological sections of the fetus tissue showed normal features of
brain and liver tissue, normal kidney tissue and strong hepatocyte
interaction with PAS stain. In the coconut oil treated group, the
microscopic examination of the liver tissue showed a clear tissue
improvement, with the presence of some histological changes, which were
represented by the presence of slight cloudy degeneration of some
hepatocytes with individual hepatocytes necrosis and moderate interaction
with the PAS stain. Placental tissue showed normal histological features,
with slight necrosis of glycogen cells and spongeo trophoblasts and slight
degeneration of trophoblasts, the section showed moderate reaction of
glycogen cells with PAS stain. Fetal tissues sections show normal features
of brain tissue with a slight dent in the cerebral cortex. Normal features of
heart and liver tissue were seen with moderate hepatocyte PAS stain
interaction. The renal glomeruli and proximal tubule showed a moderate
reaction with PAS satin, while the distal tubule did not show any
interaction. We conclude that the use of Omega 3 and coconut oil, give best
results regarding to improving blood lipid levels and parameters of
oxidative stress and improving the histological picture of maternal and fetal

tissues.
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