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Abstract

Food additives are substances that become part of the ;

or production of that' food. Potassium bromate (K%rOs) is on?:? t:: ?:ofid:(;gigyer;n‘s;.h ; Droses g
in bakeries as flour improver and dough conditioner. It is a nephro and neurotoxic i Ich et
carcinogenic in rodents. In addition, experiments aimed at elucidating the mode l? O 1 200
action have revealed that KBrO3 is a complete carcinogen. i

. Tht" objfttl.\e of this ‘stud.y was to investigate the toxic and carcinogenic effects of various levels of
dietary potassium bromate in male and female rats. The criteria for assessment include its effect
growth, pathological, immunohistochemical, histochemical, and biochemical alterations i

In this experiment a total of 105 albino rats of both sexes, weighing 120 g were us‘ed they were
kept under standard conditions and housed in a metallic cages under standard condiﬁo;ls 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 an(i
female rats were divided into three groups. KBrO3 dissolved in water at concentrations of 200, 400
and 600 ppm respectively was administered to male and female group rats daily till the end o;” 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 by cervical dislocation.

Histological examination of liver revealed congestion of its blood vessels, various degenerative and
necrotic alterations with toxic hepatitis and bile duct hyperplasia. Carcinogenic and dysplastic
alterations were recorded in some cases especially after 9 and 14 months of potassium bromate
treatment which gave positive results by using Proliferating cell nuclear antigen (PCNA) as an
immunohistochemical stain. Liver function markers showed significant increase in the level of
Alanine Aminotransferase (ALT) and Aspartate aminotransferase (AST).

Key words: Rat , liver, KBrO3 ,Pathological, Immunohistochemical, Histochemical effect.
Corresponding author: £ Imahdy M.M. E-mail: Elmahdy_Elmahdy@yahoo.com

al., 2000). Several researches on safety
evaluation of potassium bromate were carried out

Potassium bromate (KBrOs), a white and also It was found to be a genotoxic and

i i i i i .« Studies have also shown that it
crystalline sol d a widely reactive food carcinogenic. _ ve al :
Y R d possess the potential of inducing cancer, kidney

additive (WHO,1996), it is often used in bakeries ) .
as flour improv,er yielding higher bread volume failure, deafness, redness and pains of the eye and
skin (Mack, 1988; De Angelo ef al., 1998). The

Introduction

s a dough ‘ De Th
?(“(I_O_kawa G o) a]‘)n](ixés]i%]:](o ar%d agent is carcinogenic in rats apd nephrotoxp in
\’(\)’n o Sl e both man and experimental animals when given
ke orally. It has been demonstrated that K}13Cr?]3
1 the

i i induces renal cell tumors, mesotheliomas 0
Potassiuniy i p s Ty (;gf: T:)a:;‘iw:rssioz peritoneum, and follicular cell tumors of the

contaminant in drinking water In addition, experiments aimed at

of bromide found naturally in water to bromate
by ozone which is used as disinfectant (Ueno et

thyroid.

clucidating the mode of carcinogenic action have
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revealed that KBrO3 is a complete carcinogen:

possessing both initiating and  promoting

activities for rat renal umorigenesis- It 1S
(possnbl,v

classified as a category 2B carcinogen (Po
carcinogenic to humans) based on sufficient
evidence of kidney carcinogenicity in rats by the
International Agency for Research on Cancer
(IARC).

The international Agency for Res;arch on
Cancer (IARC) recently evaluated all of the data
on KBrO3 and concluded that there is sufﬁﬁléﬂt
evidence for the carcinogenicity © KBrO3 1n
experimental animals,  Potassiu™
(KBr0O3), a salt of the bromate ion- 15 %
neuro-toxic in human and carcinogenic in rodents

(IARC, 1986; Kurokawa et al- 1777 -
is classified as a probable human carcinogen due
to its kidney carcinogenicity in male ar;d ﬁsmalier
ts following €xposure in drinking W2
o e 19864, 1986b;

(Kurokawa et al. 198
DeAngelo et al. 1998; Wolf et al. 1998). A dose-
response relationship in rat kidneys was observe:
in progressive severity from renal dysplastic foci,
coplastic lesions, through renal adenomas,
and finally rena (Kurokawa et al
1986; DeAngelo ot al. 1998; Wolf et al 1998).
Iso classified as @ compound

KBrO3 has been a '
belonging 10 the group 2B, a possible human
Bromate i$ the BrO3- jon, a

carcinogen.
combination 0
listed as a B2 probable
.S, EPA (lris, 2004

f bromine and oxygen. Bromate is
human carcinogen by the
). In rat kidneys a dose-

respanse relationship in progressive severity of
renal dysplastic foci, preneoplastic lesions, renal
adenomas, and finally renal carcinoma were
studied (Kurokawa et al. 1986a; DeAngelonet
al. 1998; Walf et al. 1998). In addition, studies
by Umemura et al. (2004, 2006) demonstrated
dusc-dcpenddtl changes in cell proliferation of
potassium bromate in male and female rat

kidneys.

: l“hv present study was conducted to
imestigate the toxic and carcinogenic effects of
various levels of dietary potassium bromate in
r;le and female rats. The criteria for assessment
‘ udes its effects on growth, pathological
immunotistochemical, histoshemioal.
biochemical and hematological alterations .
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Material and M
ethod‘

Chemicals:
potassium bromate (KBrO3) in g
: e i

der with a purity of greater thay, 9 50.;1:1 of

oW
was Supplied by a private chemicgq| .|
C()mp ym

Cairo EgYP

Animals:
A total
weighin
Veterinary

of 105 albino rats of bog,
g 120 g were supplied by f, Sexey
medicine, Cairo University Clty o
A total of 105 albino rats of b;>th

weighing 120§ Wore supplied by facmse"%
Veterinary medicine, Cairo  Universiy by of
were kept under standard conditions an'dTh'y
housed in metabolic cages under

conditions and had free access to waty

standard diet. The animals were left for o w:k\d

as an adaptation period.

Experimental Design:
In this experiment; the rats used were ¢s

male, 45 female and 15 rats of both sexes useq g
control. Both male and female rats were divided
into three groups. KBrO3 dissolved in water u
concentrations of 200, 400 and 600 ppm
respectively was administered to male and femal
group rats daily till the end of the experiment.

The rats were observed  throughout the
experimental periods to record the signs and

deaths occurred till the end of the experimenl,
After 6, 9 and 14 months ten animals from each
group (5 male and 5 female) and five from the
control were sacrificed by cervical dislocation

mination:

Tissue samples of the liver Were removed
ed formall

carefully, and fixed in neutral buffer
10%, dehydrated in ascending grade of ¢
cleared and embedded in parafin, sectioned .M
um thickness and stained by H & E an examin’
microscopically (Bancroft et al. (1996).

Histopathological exa

Immunohistochemical method : 5

: For immunohistochemical study prl?
erating cell nuclear antigen (PCNA) was &
was applied according to (Hall et al., 1990
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al method:

 hemi€ . dang,
mml:siimplcs wcrclu)lllcu,(.dfand analyzed ili(;l(r) Valye e e L
Sc“]‘rmiﬂc the leve 'Od Aspangtc ( 64,7(388 th (O'OI)Which o ) wity 5
| dm-]‘cl‘ﬂﬁc (/\sr)),‘ an Alanine 7. AL’,(S()'SS)’ (4345) 10 ¢ Meap & (6Value
{l mw””m ferase (ALT) using the method of r9; ' SPonge, )
H‘ (4

o
\mI”O“ q
qaitm®”

'lm‘..d prankel (1957).

Results

Clinical signs of some rats due to the
¢ pot. bromate included dullness, ataxia
ifoolS ) . at1 2 At T 1 9 .

ffect <o their appetite, sometimes circling with

ThCl‘C'S Staticf:
alistica]] ails
treatmem a y Significang

. 1 Contro] difference bet
With P.ya]ye o as (F We

(600ppm), (49 5 O
cqual (53,04 (ppm)’ (Control),

atments and o

. = ar-excitabilin s value equg : ontrol, as (p
e i novements anq hyper-excitability were i ]Cl:.dl (1.860) with P-yaJye more than (0,05().
ad ded in some animals. g ] .
501660 CICS statistically  significang difference betweep,

ol results: From table land Figs A trgatmc);m and Control, as (F) valye cqual (3.789)
Bioche‘m.l‘ et With P-value level Jess than (0.05) for (200ppm),
andB“ isc : (600ppm), (400ppm), (Control), which the Mean
ALT .; statistically significant difference between cqual (50.59), (49.35), (47.64), (43.05), response,
There

ment and control, as (F) value equal (16.032)
o p-value level less than (0.01) for (600ppm),
\\;lﬂ(]) m), (400ppm), (Control), which the Mean
[C;](laFl)p(59’.99), (55.69), (55.08), (42.89), response,

while There's  no statistically  significant
difference between treatment and Control, as (F)
value equal (1.328) with P-value more than (0.05).

le -1: Showing the differences between more than two groups of variable ALT and AST mg/dl by
Ll using One way ANOVA (F test).

Treatment COl]tTOl (1) 200ppm 400ppm 600pi‘:td F-test p-value
s Mean +Std. | -Mean+StC Mean S 5 175 | 16032 | 0.001*
52 55.69 + 6.06 55.08+ 4.95 | 59.99 1. 9 | 6950 | 0.003
LALLG | S6.8 612 o643 s | 676380 | 63 L0
e Aol 3012580 | 4670525 | 5007+ 6.0; 6294 0.0
LVATTRORES S . VAR05 5277 844 | 5343k 969 | 5428893 L560_
LAST 9 | 42.88+ 4.50 L i 49_35:1,,3: TR O
ALT 14 | 43052 3'23 :2.58:l: so1 | 54031000 | 5220511
LAST 14 | 44.57+2. 58+ 5.

*#*Sjgnificant at the (.01) lcvcil
*Sjgnificant at the (.05) leve
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of Alanioe Al £t (AL treatosent.

Pathologic Changes:

bromate

Six months after potassium
ment

treatment, liver sections showed enlarger

and darkening

chromatin. Evidence of dilatation and

proliferation of bile ducts as well as dilatation
of hepatic sinusoids  with  kupffer cell
hyperplasia were noticed. Disruption of hepatic
architecture to the degree of complete
disorganization with increase in inflammatory
cells were noticed here and there. Changes in the
hepatic parenchyma varied from mild to
moderate vacuolar degeneration of hepatocytes.
Some hepatic cells were cither atrophied with
deeply stained cosinophilic ~ cytoplasm  0f
necrotic with pyknotic nuclei and others were
apoptotic. Generalized necrosis of the hepatic
cells was seen especially in the periportal areas
(Fig. 1A). In addition; the hepatic cells of some
cases lose its normal shape and became irregular
or elongated with slightly vacuolated cytoplasm
and their  nuclei haphazardly located.
Hypertrophic and cytomegalic hepatocytes Were
present especially in the centrilobular and
midlobular areas in some cases. Increase in the
number of binucleated hepatocytes with clear
variations of nuclear size was observed (Fig.
IB). Kupffer cells were activated, manifested by
increasing in their number and swelling of their

nuclei.

Some cases showed different forms of
coagulative necrosis, the most common form
was multifocal minute necrotic foci replaced by
ﬁl:no‘nuclear cells scattered throughout the
Ob;;:nc gareqch)fma, confluent necrosis was also

rved which involves masses of hepatic cells

of nuclei with clumping of
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The differences betwoen the ley,
Aminotransferase  (AsT) tr ﬂL

distributed in a certain region of the b .
lobules together with individual hepaticepanc
necrosis were Seefl. The remaining et cell
e suffered from pressure atrophy anq Secvells
s. Variable extent of mi:re
steatosis  were alzg

wer
degenerative change

and macro—vesicular

observed.

portal areas revealed congested bloy
vessels with slight perivascular and peripory]
mononuclear  cells infiltration  mosly
lymphocytes and macrophages and increase i,
fibrous tissue proliferation with hyperplasia of
the lining epithelium of some bile ducts together
with oval cells proliferation. These cells were
restricted to periportal areas and few cells
extended and observed in between the hepatic
parenchyma  (Fig.1C). In few cases the
hyperplastic bile ducts and the newly formed
bile ducts arranged in an adenoid pattern (Fig.

1D).

After 9 and 14 months post treatment the
lesions were more severe and the severity of the
lesions was mostly dose related and the more the
given pot. bromate concentration the more (e

severity of the lesions.

In some cases of both male and female rats
there were areas with lightly stained eosinophili
cells type, composed of cells slightly larger ‘l?a,"
the normal hepatocytes, with light eosinophill®
cytoplasm and prominent nuclei. The cells wer®
also arranged haphazardly, an
normal arrangement of hepatic
cytoplasm of some cells, were
giving a ground glass appearance
Vacuolated hepatocytes (clear cells

of the cells:
) were more
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Joney comb appearance of
resence of very small and
and  appear in : trabecular
R o small eosinophilic cells and
fi° oment cells with hyperchromatic
Jﬂ“r’]’ Vacuol’dlc n few cases large dysplastic
'basoP’h”iC cells surrounded by
i O cells were observgd. he basophlll_c
| 1104 d of varying sized hyperplastic
o with darkly stained nuclei and
feplC cytoplasm- The cells of these foci di.d
0P e normal arrangement of hepatic

Mixed types of vacuolated,
énd basophilic in addition to
and karyomegalic cells  were

4 in some animals. The above mentioned
i seen in some Cases after 9 and 14
foci wcfef (he treatment in both male and female
port Ored 10 be more frequent in the male rats
bu{appeiyere much more progressed by time
thh‘a” in the group treated by 600 ppm)
geffsrecllzi r);onths. The cells of 'eosinophilic foci
owed marked degree of atypia representeq by
wllar  and nuclear pleomorphism,

hyperchromacia, cytomegally and karyomgall.y
and presence of prominent one or more nucleoli.

.\/Ua]cd l
ynce ge to P

Fig. (1): H &, Sta ! iver administere
‘H&E, St : female liver @
tained sections of male and fe e dilated blo

A) Mal rat liver 6 months, showing congeste
5 cells with areas of hemorrhages. .
)- Mal rat liver 6, showing increase number of binu¢

VFemale rat liver for 6 months, showing dilated and hy

ducts - . ile ducts an
uets and formation of newly formed bile oy staine

hyperp

hepatic cells which appeared atrophied and de

I Male rat liver administered for 9 months, showing i
formed bile ducts which arranged in an adenoid pa :

es with
Jcated hepatocytes Wi
: alinized blood vesse
d ductules in the porta
d. Note oval cell pro
Jasia of the bile du
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| ik <
N tWo male animals afyer

vells were ,(’()() PpPm pot,
N the form of

24 cell
A1 . rows
were small with cosinophilic

Splas ppearance
hyperc:hromalic nuclei and clear mifojc cells
anq gnant cells formation were seen (Fig ZD;
variations of‘ nuclear size, binucleation umi
hyperchromatic nuclei with clear large nucleoli
were also observed (Fig.2E),
Immunohistochemical results:

PCNA immuno-reactivity was localized in
the nucleus and the nucleolus together with the
nuclear membrane of the dysplastic cells of the
hepatocytes. Its expression was estimated as the
percentage (number) of positively stained cells
by the antibody. In control liver sections there
was a very few number of PCNA positive cells
as shown in figure (1). The number of PCNA
positive cells was increased in the nuclei of
dysplastic cells of treated groups. After 6
months of treatment the number of positive cells
was few (Fig.2&3). After 9 and 14 months it
reached to high positive cells number with
strong immune-staining (Fig.4-6).

9 months of
Bromulc) the
trabeculag of
) and the celly
Cytoplasm ang
i [n other cages
f the hepatocytes wigh

ith KBrO3 (X400) : ' '
do:l“\;:ssKel and necrosis of its surrounding hepatic
r size. ‘
asia of the bile
ed between the

variation of nuclea
1 wall with hyperp
| tract that extend
liferation.

ots with the formation of newly
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. s ol o1 g stered with KBrO3:
Fig. (2): Photomicrograph of stained sections of female ill.1(| male rat Ix.\ L.f “_’f"'!:t'_i of hasopfilic helt
A) Female rat liver administered for 9 months G2, showing large dysplastic : P patic cells
surrounded by eosinophilic cells. f e : 5
B) Female rat liver administered for 12 months G3, showing trabecular arrangement of small eosinophilic
cells and vacuolated cells with hyperchromatic nuclei. ‘ _ o i ihe Rt !
C) Female rat liver administered for 12 months G3, showing (!)’SPIOHSUC “PPCHE‘“LJ o patocytes with
hyperchromatic nuclei and clear mitotic cells (arrow) and giant ?clls (AITOW ca : )-‘ o 5
D) Photomicrograph of male rat liver administered for 12 months G3, showing dysp db“‘]: changes I"‘a]{“ ested
by variations of nuclear size, binucleation and hyperchromatic nuclei with clear large nucleoli. Stain
H&E, X400.

0=
e s

Yox

Fig. (3): Paraffin stained section of rat liver receiving KBrO3:

A): Control rat liver after 9 months showing negative (PCNA) immunostaining. PCNA, X4OQ. 1ot

B): Rat liver after 6 months showing moderate intensity of immunostaining of the nuclei and nucleolt
dysplastic cells. PCNA, X 400. o b lei and

C): Rat liver after 6 months of showing strong intensity of immunostaining (PCNA) positive nucle
nucleoli, PCNA, X200. itive

D): Rat liver after 9 months showing strong intensity of immunostaining (PCNA). Note the deeply posi
nuclei and light cytoplasmic staining. PCNA, X 400,

E): Rat liver after 9 months showing strong intensity of immunostaining (PCNA) positive nuclei. Not¢ G
light cytoplasmic staining, PCNA, X 450.

CamScanner
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light cytoplasmic staining, PCNA, X450,
Discussion

1 resent study revealed that long-term
i ,31 administratiOTl OfKBTO3 in drinking water at
o g of 200, 400, 600 ppm for 6, 9, 14 months
1 'dasding to degenerative and destructive effects in
}?:er {issues carcinogeni.city was also established
which was dose and time related, evidence of
'ﬁSOidOidal dilata'glon w_ith kupffer cells
L yperplasm were noticed. Disruption of hepatic
- rehitectur® to .the' degree qf complete
E disorgaﬂizat’on with increase in inflammatory
- gells was noticed here are Fhere. Changes in the
 pepatic parenchyma varnec} from mild to
- moderate vacuolar degeneration of hepatocytes.
~ (Generalized necrosis of the hepatic cells were
' qeen especially in the periportal areas and there
~ was multifocal minute necrotic foci replaced by
- mononuclear cells scattered throughout the
“j hepatic parenchyma, confluent necrosis was also
" bserved which involves masses of hepatic cells
* distributed in a certain region of the hepatic
lobules together with individual hepatic cells
~ necrosis were also seen. Portal areas showed
~ slight perivascular and periportal mononuclear

ls infiltration ~mostly lymphocytes ~ and
acrophages, with hyperplasia of the bile ducts
d formation of newly formed bile ducts and
sctules. So the intense damage to the hepatic
e and its distortion in its architecture, with
~ congestion of the hepatic blood vessels and
sinusoids as well as cell necrosis which were
corded in most animals of all administered
~ groups agreed with that recorded by Abuelgasim,
" Omer and Elmahdi (2008) and Oyewo et al,.
13). The present research is also supported by
nji, et al., (2008) where Potassium bromate
' caused infiltration of the interstitial tissue of the
liver and portal tracts by mononuclear cells. In
- contrast to our findings, Umemura et al. (1995)
reported no pathological change in the liver
which was mostly due to the low dose given and
the short time of administration. Khan ef al.
(2003) reported during their study a reduction of
antioxidant enzymes and enhancement  of
";ﬂnthine oxidase and lipid peroxidation when rats
ade:'  treated  with potassium b.romate

istered intraperitoneally. Meanwhile El-

F): Rat liver after 9 months showing strong intensit

Pathologicyl and,
A e

of i ini
Y of immunostaining (PCNA) positive nuclei, Note
¢ the

Sokkary (2006) ob
i ; served significant i :
malondialdehyde as an indica%o; :chdlril;il(;]crease m

perioxidation, These menti

' . ntioned findings s
ghe'hlstologlcal changes occurred inE&th!;lml‘i)\(l)crl
uring the_ present study as lipid peroxidatior
play a role in liver injury. '

The increase in ALT parameter suggests hig
permeablllty of hepatocytes due to livegr damag;
which was supported in the histopathological
results observed during the present study, ALT is
consequent with hepatic cell damage and injured
cell membrane permeability. This finding is
parallel with Kurokawa et al. (1990) and Omer
et al,. (2008) who reported an increase in ALT in
rats received 600 mg kg’ potassium bromate in
drinking water, Some degeneration of endothelial
cells observed in rats administered with
potassium bromate, may be an indication of the
destruction of the capillary endothelium of the
liver by the chemical substance. This may result
in reduction in total protein and albumin
synthesis and increase in alanine transaminase
(ALT), which are consequent with hepatic cell
damage and injured cell membrane permeability
(Omer et al., 2008). The portal tracts of some
cases infiltrated with chronic inflammatory cells
and increase in fibrous tissue proliferation with
hyperplasia of the lining epithelium of some bile
ducts agreed with Akanji, et al., (2008).

The present results showed that the lesions
were mostly dose and time related and the
severity of the lesions were more seen in groups
of rats given high doses of KBrO3 in drinking
water. After 9 and 14 months post treatment we
found that in some cases of both sexes an areas
with dysplastic foci, some with lightly stained
eosinophilic ~ cells  type, which  arranged

haphazardly, with coarsely granular cytoplasm.
The cells of eosinophilic foci showed marked
d by cellular and

degree of atypia represente !
nuclear pleomorphism, hyperchromacia, and
presence of prominent one or more nucleoli.The
vacuolated  type (clear cells) were more
pronounced and appear in trabecular arrangement
of small eosinophilic cells and large vacuolated

cells with hyperchromatic nuclei. In few cases

83
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large dysplastic foci of basophilic gell 100
composed of varying sized hyperplastic I‘Cp‘f{!:
cells with darkly stained nuclei and basophill

cytoplasm. The cells of these foci did not retain

the normal arrangement of hepatic cells.

3 S i few
The above mentioned foci were seen mbfeth
0

cases after 9 and 14 months of treatment 10

male and female but appeared to be more
frequent in the male rats after 14 months. The
dysplastic hepatocytes showed hyperchromatic
nuclei, binucleation and variations of nuclear sizé
with clear large nucleoli were also observed. The
lesions described were much more progressed by
time and in the animals received the doses
(especially in the group treated by 600 ppm) after

14 months.

In two male animals after 9 months of group
3 (treated by 600 ppm pot. Bromate) the cells
were arranged in the form of trabeculae of
variable thickness (2-4 cell rows) and the cells
were small with eosinophilic cytoplasm and

deeply stained nuclei.

The present study showed a distinct
nuclear staining for PCNA in liver cells of
some sacrificed male and femal rats treated with
KBrO3 after 6, 9, 14 months. The number of
positive cells and nuclei of dysplastic cells were
increased significantly with the increased treated
dose which were more at the high doses (600

ppm) as compared to control group.

The dysplastic foci of hepatocytes that
observed by using the high dose administration of
KbrO3 during the present work is an indication of
cell proliferations and the carcinogenic effects of
the liver cells, which agreed with Umemura et
al. (2003) who reported that high dose treatment

will induced cell proliferation associated with
the DNA damage, mutations and induction of
HCC. Our results was confirmed by using
PCNA-immunostain which gave strong positive
results especially the dysplastic cells. Bravo
(1?86) and Celis (1987), has been identified that
PCNA is an auxilliary protein of DNA
polymerase delta and is synthesized in correlation
with the Proliferative state of the cell. Our results
were coincided with that of Pizem et al.

84

3

2001) who stated that PENA ‘was sy
roliferative activity asbes&:_ent of he alog for
P o expressions was igher in live, ‘S;t.es
carcinogenic characters. ~Goodmap, ( O“h
gistinguished @ @Y splastic iradile i &)
carcinoma by histol,

hepatocellular ;
examination and they are further Claggjg
dysplastic cells as low-grade or high grade, based

on morphologic features. They added
grade dysplastic nodules composed of [jye
that are minimally apnormal, ShOWing i
increase in cell density, and they have .
cytologic atypia, though they may have lrge o)
change, formerly feferred o as large o
dysplasia and or at]pla (Anthony, 1973), The
high-grade dysplastic nodules are defineg o,
having architectural an'd/or cytologic atipja, but
the atypia is insufficient for a diagnosis o
hepatocellular carcinoma. These lesions gy
often show increased cell density, often with g
irregular trabecular pattern (ICGHN, 20p9)
Small cell dysplasia or atipia was the mog
frequently seen form of cytologic atypia in hi ol
grade dysplastic nodules (Watanabe, 1983). e
added that in case of Small cell atipia the clusters
of cells showed features that suggest increased
cellular proliferation, also plates more than two
cells thick, pseudo-gland formation, cytoplasmic
basophilia, higher nuclear/ cytoplasmic ratio,
nuclear hyperchromasia are the most suggestive
diagnostic elements (Goodman, 2007).

g
8icy|

loy.
r Cellg

The carcinogenicity of KBrO3 was clearly
established in F344 rats after long-term oral
administration in the drinking water at doses of
500 and 250 ppm (Kurokawa et al.1983). It is
highly probable that active oxygen radicals are
involved in the demonstrated carcinogenic and
toxic effects (Kurokawa et al.1990). Kurokawa
et al. (1990) added that the oxidizing properties
of KBrO3 are the reasons for its use as a fo0
additive and industrial chemical, but recently, he
carcinogenic and promoting potentials of several
oxidizing chemicals have been revealed ©
various in vivo and in vitro studies.

In conclusion, the present study indicated !
a long-term exposure to s K 9
alterations in the histology of the liver of 18 e'
Potasium bromate cause several degené®!"™
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?’m ecrotic and prolit'grativc changes. [

(Vs udy carcinogenesis was recorded ag
“G(,si'nopl-lilic. and vacqulated foci of
L-g 1ogemer with dysplgstuc changes of
' ic and carcinogenic effects

AESs
i The 10Xl .
ji cva-aS jose and time-dependent,
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