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Summary

The current study aimed to know the behavioral changes of the quail,
the rates of productive performance and the qualitative characteristics of
the eggs, as well as the biochemical changes in the blood, the phenotypic
pathological changes of the treated bird embryos, and the evaluation of
the phenotypic and histopathological changes in the liver and testes of
the quail Coturnix japonica updated with nanoscale titanium dioxide,
Ti1O2NPS. Titanium Dioxide Nanoparticles with Molecular Diagnosis by
RAPD-PCR Technology.

In the current experiment, 100 quail birds at the age of ten days were
used, distributed randomly into four groups, each group of 25 birds,
dosed orally with TiO2NPS for the three groups for a period of forty
days by day of dose and the next without dose, the first group is the
control group dosed with distilled water As for the three experimental
groups, they are the treated groups with concentrations of 35, 25, and 15
ppm, respectively.

The current study showed behavioral changes in the birds of the
experimental groups treated with different intensity according to the
concentrations given, so the concentration was 35 ppm more affected than
others concentrations, as it was represented by rapid movements,
excessive activity, agitation with aggressive behavior, and the results on
the weights of the birds showed an increase in weight found at Group 15
ppm, age 25 and 50 days, compared with the others groups. It was also
found that the average weights of chicks were higher at the same
concentration, with a significant difference from the two treated groups,
25.35 ppm, respectively. The highest mortality rate was also found in the
35 ppm group, which amounted to 46%. The results of weight changes for
the organs of the testis and liver showed that the highest weight of the
liver was in the 15 ppm group at ages 25 and 50 days compared to the
others groups. In the testis, there were no significant differences in
weights at ages 25 and 50 days, The productive traits of the 35 ppm group
also showed a decrease in the number of eggs and a significant difference
p < 0.05 when compared with the others groups. As for the productive
traits of eggs, it was found that the weight of the egg and the weight of the
white and yolk increased separately at the 15 ppm group.




The results of biochemical examinations at the age of 25 days
showed a significant decrease (P<0.05) in the level of total cholesterol,
triglycerides, high-density lipoprotein, low-density lipoprotein, and a
significant increase in the level of thermogenic factor. At the age of 50
days, the results showed a significant increase in the level of total
cholesterol, triglycerides, high-density lipoprotein, and thermogenic
factor, and a decrease in the level of high-density lipoprotein was noted.

The results of the phenotypic examination of the testicles of the
groups treated with TiO2NPS material at the age of 25 days before
puberty showed phenotypic changes in the 15 ppm group, which appeared
in a yellowish color with a bloody mass in one side of the testis. As for the
group of 25 ppm, it was noticed that it was elongated, pale in color, and
weak in the number and color of blood vessels on its outer surface. As for
the concentration of 35 ppm, testicular congestion was noted, and it
appeared in a reddish color with severe hemorrhage, collection of purulent
materials and hemorrhagic spots. The phenotypic examination of the liver
of the 15 ppm group showed a reddish-yellow color and a relatively soft
texture, while the 25 ppm group showed a change in the external
appearance of the liver, its congestion with its enlargement, the presence
of erosion of the edges of the liver, and the inconsistency of the sizes of
the lobes. It was also noted in the 35 ppm group that the liver was pale
with a soft texture, the spread of purulent material on its surface, and the
presence of a black spot in one of the lobes.

In the birds of 50 days of age after sexual puberty, the phenotypic
examination of the testis of the 15 ppm group showed its small size and
the appearance of a semi-spherical shape with a large congestion in the
blood vessels, while in the 25 ppm group it was noted that the size of the
testicle was enlarged and congested with bleeding in the epididymis,
while in the group of 35 ppm, the small size of the testicle and its
transformation into a semi-spherical shape, with the spread of
hemorrhagic spots, collection of purulent material, and congestion of the
epididymis. As for the results of the phenotypic examination of the liver
for the 15 ppm group, a red-black color was noted with the presence of
fatty masses on its outer surface. In the group of 25 ppm, the color of the
liver tended to be dark brown with yellowish edges, and its small size,




with the presence of pus material on the outer surface. And it was found
in the 35 ppm group that the liver was enlarged and appeared in a dark
red color, necrosis and erosion in some of its areas, with the appearance
of clear fatty masses.

On the other hand, the results showed that there were morphological
changes in the embryos of chicks treated with TiIO2NPS at the age of 16
days of incubation for the 25 ppm group, as it was noted that the growth
of the beak of the upper jaw was delayed, the wings curved, with the
delay in the retraction of the yolk sac, as well as the adhesion of the lower
limbs with the contact and bending of the fingers. At the 35 ppm group, it
was noted that the vertical region was flattened, with the upper limbs
retracted, the upper extremities retracted and sticky, and the lower
extremities bowed.

As for the age of 21 days of incubation, it was observed on the
embryos in the 25 ppm group, a deviation of one of the lower limbs with
its curvature, the flatness of the vertical region, with an enlargement of the
eye structure clearly, as well as the absence of the formation of the eye,
the curvature of one of the wings, in addition to the delay in the retraction
of the yolk sac, with deformation One of the lower limbs and its deviation
and curvature of the fingers, while in the fetuses of the 35 ppm group, a
delay in withdrawal of the yolk sac inside the body cavity, deviation of
the upper and lower limbs, flattening of the brain, lack of eyes, and delay
in withdrawal of the yolk sac were found.

The results of the histological examination also included the
emergence of clear changes in the organs of the treated birds at the age of
25 days. In the testis, the histological examination of the 15 ppm group
showed mild general atrophy of the testicles, leaving a gap between the
tunica albuginea and the seminiferous tubules as a result of the loss of
mesenchymal cells and Leydeck cells, and in the 25 ppm group, a
reduction of the epithelium was found. meristematic and degeneration of
epithelial cells, rupture, erosion and necrosis of the epithelial tissue, with
focal infiltration of inflammatory cells, while at the 35 ppm group,
vacuolar erosion and degeneration of the epithelium of the seminiferous
tubules, congestion of blood vessels and reduction of the epithelial layers
of the basement membrane were noted.




In the liver, the histological examination of the 15 ppm group showed
the presence of vacuolar degeneration of the hepatocytes, while the 25
ppm group showed epithelial sloughing of the bile ducts with hyperplasia
of the epithelial cells, and the 35 ppm group showed diffuse focal
infiltrates in the parenchyma of the liver, with hyperplasia of the epithelial
cells lining the bile ducts.

The results of histological examinations of the testicles of 50-day-old
birds in the 15 ppm group also showed the presence of congestion of
blood vessels, the appearance of stages of spermatogenesis development,
the seminal tubules of normal size, the appearance of irregularly shaped
Sertoli cells, the seminal tubules showing necrosis in the generative
epithelial layers.

In the 25 ppm group, separation of the tunica albuginea from the
seminiferous tubules, Sertoli cells vacuolation, increased spermatogenesis
activity, Leydeck cell reduction accompanied by interstitial connective
tissue reduction, capsular atrophy, dilatation of the seminiferous tubules,
and necrosis of the seminiferous tubules, while in the 35 ppm group,
desquamation was observed. Complete seminiferous tubules with
vacuoles and vascular congestion, decreased spermatogenesis, irregular
tunica albuginea and reduction of connective tissue contents.

As for the liver at the age of 50 days, it was noted in the ppm 15
group the loss of the normal arrangement of the liver tissue, while in the
ppm 25 group a thickening of the wall of the blood vessels surrounding
the portal area was noted with the observation of inflammatory foci in the
parenchyma of the liver in the form of lymphatic aggregations, while in
the ppm 35 group the appearance of Vacuolar degeneration of the biliary
ductal epithelium cells and fibrin deposition within the sinusoids.
Thickening of the central blood vessels and periportal vasculature with
severe coagulative necrosis and severe congestion of blood vessels.

As the result of RAPD-PCR reactions indicated that TIO2NPS caused
a partial change in the DNA of quail testis, there was a clear difference
between the control group and the 35 ppm concentration group.
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