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Potassium bromate is one of the food additives which often used in bakeries as flour improver
and dough conditioner. KBrO3 is a complete carcinogen having both initiating and promoting
activities for the development of renal cell tumors. It is highly probable that active oxygen
radicals are involved in the demonstrated carcinogenic and toxic effects.The objective of this
study was to investigate the toxic and carcinogenic effects of various levels of dietary potassium
bromate in the different organs of male and female rats. The criteria for assessment include its
effects on hematological, pathological, biochemical and immunohistochemical, alterations. In
this experiment a total number of 105 albino rats of both sexes, weighing 120 g were used, they
were kept and housed in a metabolic cages under standard conditions and had free access to
water and standard diet. The animals were left for a week, as an adaptation period. The rats used
were 45 male, 45 female and 15 rats of both sexes used as control. Both male and female rats
were divided into three groups. KBrO3 dissolved in water at concentrations of 200, 400 and 600
ppm respectively was daily administered to male and female rats till the end of the experiment.
After 6, 9 and 14 months, ten animals from each group (5 male and 5 female) and five from the
control were sacrificed.

Blood samples and tissue specimens were collected for haematological and histological
examination. Haematological results revealed significant variations of most of the different
estimated parameters except monocytes and eosinophil as compared with the control group.
Liver function markers showed significant increase in the level of Alanine Aminotransferase
(ALT) and Aspartate aminotransferase (AST). Histological examination revealed congestion,
degenerative and necrotic alterations. Carcinogenic and dysplastic alterations were recorded in
the kidney and liver of some cases especially after 9 and 14 months of treatment which gave
positive results by using Proliferating cell nuclear antigen (PCNA) and CD10 as an
immunohistochemical stains.






Acknowledgment ~ PhThesis- PATHOLOGY

ACKNOWLEDGMENT

First of all, I would like to express my deepest prayerful thanks to our merciful
ALLAH Almighty who gave me this opportunity to carry out this thesis and
supported me with his blessing and unlimited care.

I would like to thank my goverment, represented by the Ministry of Education
which gave me the chance to join the scholarship program . | am also grateful to
the Embassy of Saudi Arabia and the Cultural Mission in Egypt for providing me
with a comfortable environment.Their care will never be forgotten.

With this being said, 1 am deeply honored to have the opportunity to express my
great gratitude to Prof. Dr. MagdyMohammed El-mahdy, Professor of Pathology,
Faculty of Veterinary Medicine, Cairo University who kindly devoted a great deal
of his valuable time in planning the entire development of this work. Because of his
sincere initial power, effective scientific supervisions, stimulatory suggestions,
constructive criticisms, continual encouragement, valuable advices, intense kind
efforts and generous help, this work was brought to light.

| wish to express my heart-felt gratitude and sincere thanks to Prof .Dr.Adel
Mohammed BakeerProfessor of Pathology Faculty of Vet. Medicine, Cairo
University for his sincere initial power, effective scientific supervision, stimulatory
suggestion, constructive criticisms, continual encouragement, valuable advices,
intense kind efforts and generous help, which have made possible the completion of
the present work.

I would like to express my deepest gratitude to Prof. Dr. MokhtarHanafi
Gad Professor of cytology&histology and Prof. Dr. ShereinAbdElgaid Professor
pathology, Faculty of Veterinary Medicine, CairoUniversity for their guidance,

helpful direction and for their kind encouragement and continuous help.






CONTENTS

| B 18 (e Te 101o15 (o) 4 DN U 1
2- Review Of LIteratures .....oovveeeee e e eeeiens 5
3- Materials and Methods........coveeiiiiii e, 18
Ao RESUILS -ttt s 25
a- Haematological Results.................ooooiiiiiiiina, 25
b- Clinical signs & Pathological results...............cccceenee. 36
(o ) A1/ U 37
- LUNG. e, 50
B- Heart. ..o 57
F- Spleen. ... 61
g- Kidney.....oooiiiiii 68
Nm Brain .o 91
I- Immunohistochemical results.........ccovvvviiiuneeiiin... 99
J- Resultsofdead cases.............coooeiiiiiiiiiin.l. 114
5= DISCUSSION. . . ettt et e e e e e e e 123
6= CONCIUSIONS. . e ettt e e 135
7= SUMMATY . ..ottt et e e e e e e e 136
8- RETEIreNCES. oo 143

0- ArabiC SUMMATY......ooiiiiiii i e e e 1






List of tables:

1- Table (1) Differences between the haematological values of rats treated orally with
various levels of potassium bromate using one way ANOVA.

2- Table (2) Differences between (WBC) in the control and treated groups by KBrO3 using
One way ANOVA .

3- Table (3) Differences between (Lymphocyte %) in the control and treated groups by
KBrO3 using One way ANOVA .

4- Table(4)Differences between (NEUTEROPHIL%) in the control and treated groups by
KBrO3 using One way ANOVA .

5- Table (5) Differences between (Monocyte %) in the control and treated groups by KBrO3
using One way ANOVA.

6- Table (6) Differences between (Eosinophil %) in the control and treated groups by
KBrO3 using one way ANOVA .

7- (Table 7) Results of the statistical differences between the control and treated groups by
KBrO3 of variable ALT and AST mg/dl by using One way ANOVA .

8- Table (8) The mean differences between urea and creatinine values in the serum of
control and treated groups of rats by KBrO3 using one way ANOVA .

9- Table (9) The mean differences between (Glucose mg/d1) values in the serum of control
and treated groups of rats by KBrO3 using One way ANOVA .



List of figures:

1-

10-

11-

13-

14-

15-

(Fig.
1) Differences between the RBC values of rats treated orally with  various levels of
potassium bromated.

(Fig.
2) Differences between the HB values of rats treated orally with various levels of
potassium bromated.

(Fig.
3) Differences between the PCV values of rats treated orally with various levels of
potassium bromated.

(Fig.
4) Differences between the WBC counts of rats treated orally with various levels of
potassium bromate.

(Fig.
5) Differences between the Monocyte% of rats treated orally with various levels of
potassium bromate.

(Fig.
6) Differences between the Lymphocyte% of rats treated orally with various levels of
potassium bromate.

(Fig.
7) Differences between the Neutrophil% of rats treated orally with various levels of
potassium bromate.

(Fig.
8) Differences between the Eosinophil% of rats treated orally with various levels of
potassium bromate.

(Fig.
9): The differences between the level Alanine Aminotransferase (ALT) treatment.
Fig.10): The differences between the level of Aspartat Aminotransferase (AST)
treatment.
(Fig.11) Differences between the urea mean value of rats treated orally with various
levels of potassium bromate.
(Fig.12) Differences between the creatinine mean value of rats treated orally with
various levels of potassium bromate.
(Fig.13) Differences between the Glucose value of rats treated orally with various
levels of potassium bromate.
(Fig. 14) Photomicrograph of male rat liver administered with KBrO3 for 6 months,
shows severe congestion of central veins and sinusoids, disarrangement of the cords
due to atrophy and necrosis of the hepatic cells. Stain H &E, X400.

(Fig. 15) Photomicrograph of male rat liver administered with KBrO3 for 6 months,
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showing congested and dilated blood vessel and necrosis of the surrounding hepatic
cells with areas of hemorrhages. Stain H &E, X400.

(Fig. 16) Photomicrograph of male rat liver administered with KBrO3 for 6 months,
showing activated kupffer cells and the hepatic cells lose its normal shape and became
irregular or elongated and their nuclei haphazardly located. Stain H &E, X400.

(Fig. 17) Photomicrograph of male rat liver administered with KBrO3 for 6 months
G3, showing hypertrophic and cytomegalic hepatocytes especially in the centrilobular
and midlobular areas with variation of nuclear size. Stain H &E, X400.

(Fig. 18) Photomicrograph of male rat liver administered with KBrO3 for 6
months G3, showing Hepatic telangectasis: Marked dilatation of thin walled blood
filled sinusoids. Note, The variation of nuclear size and presence of binucleated cells
(Stain H&E, X 400)

(Fig. 19) Male rat liver administered with KBrO3 for 6 months G3, showing variations
of shape and size of the hepatic cells, oval cell proliferation with newly formed bile
ductules in the portal tract. The periportal hepatic cells are atrophiend shrunken and
deeply stained. Stain H &E, X400.

(Fig.20) Photomicrograph of male rat liver administered with KBrO3 for 6 months G3,
showing blood vessel with hyperplasia of the bile ducts and formation of newly
formed bile ducts and ductules in the portal tract that extended between the atrophied
and deeply stained hepatic cells. Note oval cell proliferation,Stain H &E, X400.

(Fig. 21) Photomicrograph of male rat liver administered with KBrO3 for 9 months
Gl1, showing hyperplasia of the bile ducts with the formation of newly formed bile
ducts which arranged in an adenoid pattern . Stain H &E, X400.

(Fig. 22) Photomicrograph of male rat liver administered with KBrO3 G2 for 6
months, showing telangectasis, large subcapsular area of edema and hemorrhage, with
disarrangement of the cords. Stain H &E, X400.

(Fig. 23) Photomicrograph of male rat liver administered with KBrO3 for 9 months
G3, showingArea of necrotic hepatic cells replaced by hemorrhage. Stain H &E,
X400.

(Fig.24) Photomicrograph of female rat liver administered with KBrO3 for 14 months
G3, showing large vacuolated area of hepatic cells. Stain H &E, X200

(Fig. 25 ) Photomicrograph of male rat liver administered with KBrO3 for 14 months
G3, showing.. Stain H &E, X400

(Fig.26) Photomicrograph of male rat liver administered with KBrO3 for 14 months
G3, showing dysplastic appearance of hepatic tissue with large number of haphazardly
distributed small eosinophilic cells between the hepatic cells. Stain H &E, X200
(Fig.27) Photomicrograph of female rat liver administered with KBrO3 for 14 months
G3, showing trabecular arrangement of small eosinophilic cells and vacuolated cells
with hyperchromatic nuclei. Stain H &E, X400



