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Summary

The study consisted of several parts:

Part 1: Clinical study: - The study included 150 participants, of whom 75 were
healthy people of both sexes, aged 50-80 years as a control group, and 75 people
with bladder cancer, with 68 males and 7 females, aged 50-80 years as a patient
group. The levels of the biochemical variables were estimated for them:
cyclooxygenase-2 enzyme, tumor necrosis factor, interleukin-6, total protein,
albumin, uric acid, vitamin C, glutathione, malondialdehyde, bilirubin, iron, and
zinc, in addition to studying the effect of smoking and age factors in these
variables in bladder cancer patients. The results were as follows: There was a
significant effect (P<0.01) of bladder cancer on all the studied biochemical
variables except for the levels of uric acid and bilirubin. The disease led to a
decrease in the levels of albumin, iron, total protein, zinc, vitamin C, and
glutathione, while increasing the levels of cyclooxygenase-2 enzyme, tumor
necrosis factor, interleukin-6, and malondialdehyde. Age progression showed a
significant effect (P<0.05) on the concentrations of cyclooxygenase-2
enzyme, tumor necrosis factor, uric acid, vitamin C, malondialdehyde, and
bilirubin, which increased significantly, and the concentrations of iron and zinc
decreased. It was found that the effect of smoking was statistically significant in
the averages of cyclooxygenase-2 enzyme and malondialdehyde only, and the
smoking category recorded the highest averages for these two variables. High
significant correlations were found at a probability level of (P<0.01) in the
positive direction of cyclooxygenase-2 enzyme with the concentration of tumor
necrosis factor and interleukin-6, and low significant correlations at a
probability level of (P<0.05) in the positive direction with the concentration of
iron and vitamin C.

Part 2: Isolation and purification: - The study showed the isolation and partial
purification of cyclooxygenase-2 enzyme from the serum of bladder cancer
patients. The study used salt precipitation and membrane filtration methods to
prepare the sample for use in ion exchange chromatography. The
chromatography detected a single characteristic peak of the protein solution. The
purification process was relatively efficient, with a recovery of more than
50.82% of the enzyme activity. The approximate molecular weight was
estimated by electrophoresis, as a characteristic protein band was found that was
used to estimate the approximate molecular weight of the enzyme, which is
equal to 72 kilodaltons. The optimal conditions for measuring enzyme activity
were 5 minutes’ reaction time, 7.5 pH, 40 °C temperature, and 0.6 millimolar
concentration of the substrate.
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Part 3: Molecular study: - The study investigated the effect of the RS20417
gene polymorphism in patients and healthy individuals to determine its effect in
bladder cancer. The results showed that an individual who has the G allele of the
RS20417 gene is more likely to produce higher levels of prostaglandin, which
may increase the risk of bladder cancer. The study also found that the
relationship between genetic patterns and cyclooxygenase-2 enzyme activity
showed that people with the GG genotype achieved a significantly higher
average enzyme activity than people with the CC genotype.

Part 4: Natural products of the plant: - The study included the extraction of
natural products (oil, flavonoid, and alkaloid) from the seeds of the fenugreek
plant, and the diagnosis of active compounds in these products. The oil product
was extracted from the seeds of the fenugreek plant, in which the linoleic and
linolenic acids were diagnosed. The flavonoid product was extracted from the
seeds of the fenugreek plant, in which the compounds Apigenin, caffeic acid,
catechin, quercetin, and Rutin were diagnosed. The alkaloid product was also
extracted from the seeds of the fenugreek plant. The alkaloid product was the
most efficient in reducing the activity of cyclooxygenase-2 enzyme, followed by
the flavonoid product, and then the oil product, which recorded the lowest
efficiency.

Part 5: Animal study: - The experiment included a biochemical and
histological study on mice with induced bladder cancer, which were treated with
the natural products of fenugreek seeds. The results showed the following:

Biochemical study: The application of the natural products isolated from
fenugreek seeds on mice with induced bladder cancer showed that the oil
product was the most efficient in reducing the levels of cyclooxygenase-2
enzyme, interleukin-6, and tumor necrosis factor in the mice's serum compared
to the infected and untreated mice.

Histological study: The results of the anatomical study agreed with the
biochemical results. It was found that the oil product led to thinning of the
bladder layers.
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