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SUMMARY

Thirty two mice were used to study the histopathological changes resulted
from the effect of vitamin C on the some mice tissues treated with nitrate.

Mice were divided randomly in to four equal groups. The 1% group was given
Vit C and potassium nitrate via water. The 2" group was given potassium nitrate
and the 3™ group received Vit C only, while the 4™ group represented the
control.

Two animals from each group were scarified weekly. The results showed
similar pathological changes in the 1% and 2™ group especially in the stomach
and intestine which gave severe changes that characterized by hyperplastic
changes in addition for the hemorrhages and the infiltrations of inflammatory
cells in all layers of both organs. Less alteration was seen in the liver and
kidney. On the other hand, no pathological changes in the 3rd and 4th group
were recorded.
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Introduction

Nitrates contamination of water from fertilizers or from the breakdown of
organic wastes is a common problem (1).local studies have shown that rivers of
Iraq are polluted with different levels of nitrate (2). Nitrate may react in the
stomach with nitro stable compounds (e.g. secondary and tertiary amines or
amides in food) to form N- Nitroso compounds , most of which have been found
to be carcinogenic in all animal species test , so that they are probably also
carcinogenic to humans. It has been clearly established that the intake of certain
dietary components presenting vegetables such as vitamin C decreased the risk
of gastric cancer due to decrease in the formation of N-Nitroso compounds (3).

It appears that vitamin C fights off these pollutants by stimulating enzymes in
the liver that detoxify the body. Another way in which Vit C protects us is by
preventing the development of nitrosamines, the cancer —causing chemicals that
stem from the nitrate contained in many foods (4).

This work aimed to study the effect of vitamin C on stomach, intestine, liver and
kidney with nitrate treated mice.

Material and method

Thirty two mice were divided randomly in to four equal groups the 1% group
was given vitamin C in concentration 200mg\liter freely via water and
potassium nitrate in concentration 2gm\liter (4, 5). The 2" group was given
potassium nitrate in concentration 2gm\liter .the 3" group was given vitamin C
in concentration 200mg\liter ,the 4™ group represented the control.

The experimental period was (4) weeks. Two animals were killed after each
week of this period. Tissue specimens from stomach, intestine, liver, and kidney
were fixed in 10% neutral buffered formalin and then tissue specimens were
processed histopathology and paraffin blocks were cut at 4-6mm.thickness and
tissue sections were stained with routine hariss haematoxylin and eosin stain (6).
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Results
Macroscopic alteration:

There is alteration in the 1% and 2" group characterized by appearances of
congestion in the blood vessels on the surface of stomach, intestine and there is
no obvious changes in the liver and kidney. No alteration in the 3™ and 4"
group.

Microscopic alteration:

The 1% group (Vitamin C +Pot.nitrate) and second group (pot. nitrate) showed
similar pathological alteration characterize by:
Stomach: - the pathological changes seen in the second weeks of the experiment
.which characterize by hyperplasia and hypertrophy of the mucosa, in the 3™ and
4™ weeks it become more hyper plastic, there is necrosis in the upper layer of
mucosa with presence of necrotic cell in the lumen of stomach with infiltration
of inflammatory cells "neutrophils™ in the mucosa, sub mucosa and serosa. Also
there is congestion of blood vessels and edema in the sub mucosa. In the last
week there is hemorrhage in the sub mucosa (figure 1).
Intestine: the pathological alteration started in the 2" week of the experiment,
epithelial cells showed hypertrophy and hyperplasia with obvious aggregation of
inflammatory cell in the sub mucosal area. In the last week there is congestion
and hemorrhage in the sub mucosa, and wide degeneration and necrosis in the
mucosal and sub mucosal layer. Figure (2, 3, and 4).
Liver: - pathological changes characterize by congestion and diltation of the
central vein with infiltration by inflammatory cells "neutrophils” in and out the
central vein, also there is degeneration and necrosis in some of hepatocytes and
enlargement of the others (hyperatrophy) and in others there is proliferation.
These alterations started in the 2™ week and continue to the end of the
experiment (figureb).
Kidney: - the pathological changes seen in the 4™ week, kidney parenchyma
showed edema and some renal tubules showed complete degeneration of lining
epithelium and more sever necrosis in few other tubules (figure 6).
3" group (vitamin C)and4™ group (control):- no pathological changes.
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Figure (1): Stomach hyperplasia of epithelia lining no glandular stomach
(H and E X400)

Figure (2): section of the intestine, showed hyerplasia, hypertrophy of the
mucosa ( ¥) with sloughing of the epithelial cells, with infiltration of the
inflammatory cells ({).(H and E X 200)
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Figure (3) histological section of the intestine notices the hyperplasia,
hypertrophy of the mucosa () with edema in the sub mucssa (). (Hand E
X100)

Figure (4): histological section of the intestine notice the hyperplasia and
hypertrophy of the mucosa with infiltration of inflammatory cells in the sub
mucosa also there is edema and congestion of the blood vessels.

(H and E X200)
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Figure (5): histological section of liver from the 1% group showing congested
dentral vein surrounding by hepatocyte which appeared enlarged,
degenerated and some are necrotized. (H&E: X200)

Figure (6):Kidney showing enlargement of glomeruli and the enlargement
of the cells lining urinary tubules (H and E X200).
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Discussion

Vitamin C can reduce the development of nitrosamines from nitrates,
chemicals that are commonly used in processed foods. Once formed,
nitrosamine can become a carcinogen. But several human studies, in which the
subjects consumed a nitrosamine precursor, the urinary levels of nitrosamines
were significantly reduced by vitamin C .three animal studies also support the
preventive effect of ascorbic acid on nitrate induced cancer .in all three cases,
the formation of tumors was inhibited, suppressed or reduced in frequency in the
animals treated with vitamin C (4).

But Recent investigation have demonstrated that nitrate cause sever
pathological changes in the stomach and intestine due to direct caustic action of
nitrate on alimentary mucosa and the hyperplastic change in stomach can
consider as precancer change in mice(7,8) .

A nitrate is the most irritating diuretic that responsible for the damage of
renaltubules. While the main function of the liver in the biotransformation of
toxicants explain the pathological alteration in the liver (2, 3, 5, 7, 9 and 10).it
appears that vitamin C not work as preventive effect on nitrate in the 1% group
(vitamin C +pot. nitrate) due to the irritating action of nitrate on the mice tissues

Animal studies reveal that ascorbic acid is not toxic after a single or repeated
administration of relatively large doses, also histological examination of various
organs showed no definite changes in mice, ginea-pig, rat tissues (11, 4). These
studies supported our results that addition of vitamin C only (3™ group) makes
no difference in the pathological alteration.
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