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SUMMARY

The present work was performed to study the in-
(uence of chemoprotective and preventive activi-
ly of dietary carrot which was consumed daily on
hepatocarcinogenesis induced by Dibutylnitrosa-

mine (DBN) in male albino rats.

Sixty six adult male albino rats (Sprague Dawley
Strain) were randomly allocated in groups of clev-
en rats fed continuously for 60 days on six diets.
The first three groups were served as control and
put on the following diets throughout the experi-
mental period, (G1) commercial diet; (G2) com-
mercial diet with 50g of fresh carrot daily; (G3)
tommercial diet and treated with Dibutylnitrosa-
mine (DBN) in drinking water as hepatocarcino-
Eeic agent. The other experimental groups were
fed on commercial diet + 50g of fresh carrot, 30
%5 before (G4) or after treatment with DBN

{ : i
Gs) espectively, while G6 received commercial

dict + 50 g of fresh carrot daily and treated at the

same lime with DBN throughout the experimental

period, 60 days.

Fasting blood samples were taken on the day 60
for the determination of antioxidative stalc by
mcasuring reduced glutathione (GSH); complcte
blood picture (CBC) and blood indices; scrum
and liver malondialdehyde (lipid peroxidations
marker); liver GSH; serum AST, ALT, ALP,
LDH, GGT, total and direct bilirubin; serum total
protein and albumin; and pathologic evaluations

were made.

Fresh carrot administration revealed a protective
and preventive effects on the rats hepatocyte treat-
ed with DBN which was reflected by the signifi-
cant reduction in the liver function tests (AST,
ALT, ALP, GGT, LDH and total bilirubin), while
no significant improvement in either total protein

or albumin could be detected. This reduction is
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ordered among the different treated groups as fol-
lowing G5 , G6 and G4. The oxidative state was
determined by measuring liver and whole blood
GSH, exhibiting significant increase in blood
GSH in contrast to significant reduction in liver
GSH. While liver and serum MDA concentration
as lipid peroxidation index, showed significant re-

duction in serum and liver MDA.

Histopathologically, liver of rats fed carrot before,
during or after hepatocarcinogensis, showed high-
ly improvement on preneoplastic lesions, less fi-
brosis and oval cells development than positive

control, but in different degree of lesions.

It was concluded that, carrot consumption was
very effective in preventing hepatocarcinogensis,
when it is administrated daily after short exposurc
to hepatocarcinogen, while before or during the
carcinogenesis carrot intake may have mild im-
provement effect on hepatocarcinogenesis which

was revealed by decrease in the severity of illness

INTRODUCTION

Interest in a potential role of diet in the etiology
of cancer emerged in the late 1960s when exten-
sive international variations in the number of
deaths from cancer were reported. It was estimat-
ed that 80-90% of human cancer are caused by

environmental factors , Southon , (2001)
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The discovery of [-carotenc (BC) as a POssIb), |

anti-cancer agent opcned i new avenue in the

field of cancer chemo-prevention. A large numbg, |
of epidemiological studies cvaluating the relatigp_ |
ship between the consumption of carotene-rig, |
fruits and vegetables and cancer incidence at ey,

eral sites have demonstrated strong inverse assg. l

ciations, Gerster, (1995).

B-carotene even when administered at high doye
for long periods of time does not cause toxicity.
On the contrary, high doses of vitai “in A and rel;.
noid, if used as possible prophylactic agents for
cancer prevention could lead to acute hepatotoxic-
ity and produce other adverse physiological cf-

fects, O'Neill and Thurnham, (1998).

Nitrosamines are a major candidate class of carci-
nogens likely to be causally related to human can-
cer. Over three hundred nitrosamines have been
tested for carcinogenicity and 90% of these com-
pounds show activity. Careful dose response stud-
ies have shown that nii.. . these compounds
have a high degree of potency, and nitrosamine
has been found to be carcinogenic in more than

20 species of animals, Hecht , (1997).

Based on their chemical structure,” N-nitroso com-
pounds (NOC) are divided into two major groups:
N-nitrosamines and N-nitrosamides. Both groups
of NOC are characterized by a nitroso group (-
N=0) attached 1o a nitrogen atom (-N-N=0). Both
are formed by the rcaction of a nitrite compound

.
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ines OF amides., Dietrich et al., (2005),
\\“h J

ables rich in B-carotene may cause benefical

yege! on human health. One of the main sources
cls ©
ofe i p-carotene content in diets is the regu-
the
of ake of carrots, which contain relatively
in

faf mounts of this carotenoid, Hart and Scou,
¢

‘|995)~

4 " gindl is a polyacetylene which can also be
jound in carrots which are the main source of this
‘_ompound.Bfa“d‘ and Christensen, (2000). Fal-
rinol, like many other polyacetylenes, is unsta-
ble. being sensitive to heat and light. The concen-
ration of falcarinol in carrots varies depending on
he cultivar, and is affected by storage and pro-
«ssing.Hansen et al., (2003) found that, the fal-
arinol content of diced carrots stored long-term
jecreased by approximately 35%, while boiling
educed the content by 70%; in raw carrots, the
content ranged from 22.3-24.8 mg of falcarinol
per kilogram of carrots, depending on the cultivar.
Polyacetylene  falcarinol  [(9z)-heptadeca-1,9-
dien4,6-diyn-3-01], has been pointed out as the
most bioactive polyacetylene present in carrot,
Yiowing a pronounced cylotoxic activity against
man wmor cells, which provides a new per-
*Pective on the known epidemiological associa-
“‘”T between high intake of carrots and reduced

"idence of Cancer, Zidorn et al., (2005).

tLM
ed,d..Giza.Vol.54.No.3(2006)

Aim of the Work: The primary focus of this

study was conducted to gain more information on
chemoprotective and preventive efficiency of die-
lary carrot which are consumed daily on hepato-
carcinogenesis, induced by dibutylnitrosamine,
and to identify the particular stage (s) at which

fresh carrot might act in male albino rats.

MATERIALS AND METHODS

Dibutyl nitrosamine was prepared by mixing dib-
utylamine and sodium nitrite at ratio 2:1 ppm (us-
ing a magnetic stirrer for 15 minutes until the so-

lution became turbid), and added to tap water.

2.E " | Design:

Six groups of eleven adult male albino rats,
Sprague Dawley Strain, mean weight was 118 g
14 were used. They were obtained from (National
Research Center, Giza, Egypt). The animals were
divided into six homogenous groups and housed
individually in plastic cages fitted with a wire
mech bottoms and fronts in a room maintained at
25 - 30 °C with about 50% relative humidity. The
room was lighted on a daily photoperiod of 12 hr.
light and dark. Then they were allocated to the
various experimental treatments for 60 day as fol-
lows:-

1-Control group ( -ve ) of rats only given com-

mercial diet.
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2-Control group ( -ve ) of rats given commercial
diet + 50 g of fresh carrot daily till the end of
the experimental period. Fresh carrots were
washed with tap water, then blotted on filter
paper, and weighed, where each 100 g carrol
was containing (5.63 mg p-carotene and 2.095
mg PB-carotene that represents 1.12 mg retinol),
according to Berry, (1993).

Control group (+ve) of rats given commercial
diet and treated with dibutylamine and sodium

nitrite 2:1 ppm in the drinking water, continued

till the end of the experimental period.
4-Group of rats given 50 g. of fresh carrot daily
starting 30 days before treatment with drinking
water containing hepatocarcinogenic agent.
5-Group of rats treated with drinking water con-
taining 2:1 ppm of DBA and sodium nitritc
daily starting 30 days before treatment with 50
g fresh carrot.

6-Group of rats treated with drinking water con-
taining 2:1 ppm of DBA and sodium nitrite
daily and 50 g of fresh carrot and continued till
the end of the experimental period.

During the conditioning period, 2 months, and
throughout the trial, food and tap water (con-
taining dibutylamine and sodium nitrite at 2:1
ppm) were provided ad libitum. Body weight

and food consumption were recorded periodi-

cally.

(a) Blood: At the end of the two months experi-
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mental period thc animals were fasted ove,.

night and anesthetized with diethyl cther. Ingj.
sion were made into the abdomen and whoj,

blood samples wecre collected from the hepayj,

portal vein into a centrifuge tubes, the sample,

were left at 37 ° C for 30 minutes, then seryp,
was scparated by contrifigation at 4000r.pn,
(1790xg), for 15 minutes, and frozen in plastjc
vials and kept at -20°C for subsequent bio.
chemical analysis. At the same time, the other

blood samples were taken into centrifuge lubes

containing EDTA, homogenate blood samples

werc taken for determination of reduced (glu.

tathionc) and hematology.

(b) Tissue: Liver, kidney and spleen were ex

cised, rinsed in chilled salin solution, then blotte
on filter paper, weighed separately to calculate th

relative organ weight.

4- Histepathologi amination:

One third of liver specimens from differer
groups were fixed immediately in 10% neutr:
buffered formalin, dehydrated in different gradc
of ethyl alcohol, cleared in xylol, embedded i
paraffin wax , sectioned at S thick and staine
with Haematoxylin (H) and Eosin (E) accordir
to (Bancraft et al. 1996). The other two third ¢
liver was stored frozen at -20°C until analysis fi

reduced GSH and lipid peroxides (LPO).

5-Biechemical Analysis:The collected samp!
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ot analyzed for the following biochemical pa-
.

.Il“':wrs:

omplete blood count (CBC) and blood indices,
cere pmccsscd with a blood counter model KX-
| system (Sysmex coulter, Electronic Kobe, Ja-
an). Serum activities of alanine amino (ransfe-
as¢ (ALT) and aspartatc aminotransferase(AST )
ccording 10, Bergmeyer ct al., (1976). Serum al-
aline phosphatase activity (ALP) according to
wecommendation of - Scandinavian  Society of
Yinical Chemistry, (1974). Serum Lactate dehy-
lrogenase activity (LDH) according to, Vassoult
tal.. (1982). Serum y-glutamy! transpeptidase ac-
ivity (GGT) according to, Fischbach and Zawta
1992). Serum total Protein according to, Gornal
tal,, (1949). Serum Albumin according to, Do-
nas et al., (1971) .Serum Globulin = Total serum
yrotein - serum albumin, Albumin/ Globulin ratio
A/G ratio, gm/dL) was calculated by dividing the
'oncentration of serum albumin by the concentra-
ion of serum globulin. Serum total and direct bi-
iubin according to, Malloy and Evelyn, (1937),
indirect Bilirubin= Serum total bilirubin - serum
lireet bilirubin.GSH and LPO were extracted
om liver by the method recommended by El-
Scweidy et al,, (2002) .Quantitative determination
" whole blood and liver extraction of glutathione
(Gsh) according to, Beutler ct al., (1963).. Quan-
‘fluli\,e determination of serum and liver cxtrac-
on levels of malondialdehyde was done accord-
"819. Draper and Hadlay (1990).

Vey,
Med.J..Glza.Vol.54.No.3(2006)

Statisti .
SPSS windows version (11.5) was used for analy-
sis of the data. Description of presentative vari-
ables in the form of range, mean +SE were done.
On way ANOVA (Analysis of variance) was used

for comparison of quantitative variables with each
other.

P value (Probability)
> 0.05 insignificant
< 0.05 significant
< 0.01 highly significant
< 0.001 very highly significant

RESULTS

It is clear from Table (1)that rats of G3 showed a
pronounced significant decrease (P < 0.001) in
body weight gain and feed intake than did the cor-
responding Gl and G2 (-28 g, 124 g and 151 g),
and (8.1, 15.3 and 14.8 g/day) respectively. But,
it was found that group 4 (fed 50 g/day of fresh
carrot for 30 d followed by treatment with DBN).
had a significant decrease in body weight gain
and feed intake than did the corresponding G5

and G6. while there was a significant increase in

body weight gain only when compared with G3.

The cffect of carrot intake on relative organs
weight of liver,Kidney and spleen in rats treated
with the DBN are shown in Table (2). Generally,

it was found that there were significant increase in
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the mean value of the relative liver . kidneys and

spleen weights (hypertrophy) in group 3

compared with Gl and G2. Our results revealed
reasc, P < 0.001, in

when

that, there was a significant dec

the relative liver, kidneys and spleen weights 0

G4, G5 and G6 when compared to G3 -

Haematology profiles were done for all groups,

and the data were summarized in Table (3) Signif-

icant decrease (P < 0.001) was noticed in the val-

ue of hacmoglobin (Hgb) and hematocrit (HCT)

value in group 3 (109 g/dL,34.9% respectively),

when compared with negative control groups |

d2(13.9,14 g /dL,43.6 and 43.7% respective-
ated animals compared with

an
ly). whiie when all tre

DBN positive control group, G3, there was highly

significant increasc (P < 0.001) in all tested
groups 4, 5 and 6. Also, groups 5 and 6 showed

significant increase when compared with group 4,

while no significant difference was detected be-

tween groups 5 and 6 Table (3)
p < 0.001) in the values of

Significant decrease (
red blood cells (RBCs) was noticed in group 3

(3.63 x 1012/L) when compared with group 2 (4.7

« 1012 /L). But in another way, there was signifi-

cant increase in groups 4, 5 and 6 (3.9,4.3 and 4.5

x 1012 /L respectively) when compared with
group 3 (3.63 x 1012/L). Also group 5 and 6

showed significant increase in the values of red
blood cells when compared with group 4 Table

(3).
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The cffects of fresh carrol containing caroteng;y |

(ot and p-carotenc)
and liver glutathione (GSH) and serum and liy,, |

lipid peroxides (LPO) in DBN treated rats wey,
shown in Table(4), there was a highly significyn,
in whole blood GSH leve| i,

and falcarinol on whole blg,,

decrease, p < 0.001,
group 3 (24 mg/dl) when compared with group ) |

(39 mg/dL). While, on comparing groups 5and ¢
(37 and 32 mg/dL respectively) with group 3 ang

group 4 (24 and 28 mg/dL) , there was highly sig..

nificant increased, p < 0.001, in the mean values

of whole blood GSH

Whilst, liver GSH exhibited antagonistic results

in rats of G3 where a significant increase in lhe

mean value of liver GSH (42.6 mg/dL) versus low

levels in negative control rats which were fed on

commercial diet (G1) or commercial diet incorpo-
rated with 50 g/day of fresh carrot (G2) (10.6 and
9.5 mg / dL respectively). Table (4). The result
revealed that, there was a statistical significant de
crease (p < 0.001) in the mean values of serun

and liver MDA between all treated rats as com

pared to G3.

The effects of DBN as hepatocarcinogenic agef
and fresh carrot intake as chemoperventive age!
on serum enzyme activities were presented inTi
ble (5). Significant increase, p < 0.001, was 1
vealed in serum ALT,AST,ALP,LDH and GG

activity in positive control G3 as compared Wi
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ive control groups (G2 and Gl ). While
sgrdl ,
N highly significant decrease (p < 0.001)

ere WS ;
4, 5 and 6 in serum ALT,AST, ALP,

th

in groups

4 aiid GGT activity when compared with posi-
LD

atrol G3. There was significant decrease in
oy ()]
jve €

' LT, AST, ALP in groups 5 and 6 when

,—enl“‘ A
compared © U

Total, direct and indirect serum bilirubin showed
nal, there was highly significant increase, P <
0001, in group 3 when compared with group 2,
ada significant decrease in serum total and in-
direct bilirubin in groups 4, 5 and 6 when com-
pared with positive control G3. By comparing
oroup 3 with group 4 and group 6, a signiflicant-
;y decrease (P < 0.01) in serum total bilirubin,

was found Table(6)

The effects of Dibutylnitrosamine and carrot in-
1ake on serum proteins werc presented in Table
(1), there was significant decrease in serum total
proteins and albumin in positive control G3 com-
pared to G; and G, and no significant difference

between all treated groups when compared to Gy .

All rats in control groups G; and G, remained
healthy in appearance and performance for the du-
falion of the study. Rats which received DBN in
inking water Gy showed, lethargy; significant
"duction in performance, alopecia, weight loss
nd increase mortality rate to reach about 50% at

|
he end of the experiment (60 days). Three of

Ve,
Med.J..GlZa.Vol.54,No.3(2006)

eleven rats died in both G4 and G during the time

of treatment by the hepatocarcinogen DBN, while
no mortality was observed in Gg.

Morphological examination of the surface of the
liver in rats treated with DBN-induced carcino-
genesis (G3) showed enlargement, hemorrhages,
dissolution and appearance of numerous white
patches different from the hepatic parenchyma.
Rats fed carrot G4, G5 and G¢ showed significant
reduction in the appearance of these nodules on
the surface of the liver or mostly not present, but
hemorrhages and enlargement may be present in
different degree. In general, G5 is the nearest
group to the normal control G, and G,.Where cn-
largement was noticed in the kidney and spleen of

G3 when compared to G| and G,.

Microscopical examination of liver from control,
untreated rats revealed the normal histological
structurc of hepatic lobule, which consists of cen-
tral vein and hepatocytes arranged in hepatic
cords (Fig.1). Examined sections from carrot fed
rats showed no histopathological alterations. Con-
versly, liver of dibutylnitrosamine treated rats
showed hepatocellular adenocarcinoma, pleomor-
phism of hepatocytes with hyperchromastia as
well as oval cells proliferation and mitotic figures
of the cells (Fig. 2) which invaded the hepatic pa-

renchyma.

Liver of rats fed 50g/day of fresh carrot for 30d
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then treated with dibutylnitrosamine showed
slight improvement in the histopathological pic-

in dibutylnitrosamine treated

ture described
group. The liver showed dysplastic hepatocytes,
megalocytosis, mitotic figures of hepatocyles, as
well as oval cells proliferation (Fig3). Bile duct
hyperplasia associated with pericholangitis was

also noticed in some examined sections.

Liver sections of rats treated with dibutylnitrosa-
mine for 30 days followed by feeding fresh carrot
( 50g/day ) revealed no tendency of tumour for-

mation, moderate histopathological changes dc-

scribed as Kupffer cell proliferation, focal leug,
cytic cells aggregation, focal hemorrhage, ay Wl
as portal infiltration with mononuclear Icuc()cyut
cells. More over, some examined scctions Showe,

apparent normal histological structure of hepayi,

lobule.

Histopathologically, liver of rats fed 50g/day o
fresh carrot and treated at the same time with (h,
precursor of DBN for 60 days showed focal he.
patic hemorrhage, dysplastic hepatocytes as we||

.< mitotic Figures of some hepatocytes, ( Fig 4).

Table (1): Influence of dictary regimen on body weight gain and feed intake in DBN treated rats.*

Diets Groups
Bakiiiaiar Group (1) Group (2) Group (3) Group (4) Group (5) | Group (6)
118.243.3 119.7£2.7 119.613.5 11543.5 115.7£3.3 114.8+4.1
N.S
% change from --- o -39 -33 -4.09
Initial weight G2
(2) % change from --- -3.8 -3.2 -4.0
G3
l,a a,2.* 1.2.3 1,234 34 *34
% change from | 24248.6 27045.8 91.58.55 145£10.4 250%11.0 24547.1
Final weight G2 -- -66.1 -46.3 -1.4 93
(®) % change from
G3 - - --- 585 173 167.8
1;* *2 1,2,3 1,2,3,4 34 3.4
% change from | 1248.6 15116.2 -2818.9 3049.2 134%11.8 130£7.0
Weight gain G2 -118.5 -80.1 -11.3 2139
(2) % change from
G3 =s= == --- -207 -578.5 -564.3
Feed intake I 2 1,23 1,24 1,234 1,234
(g/day) % change from | 15.330.05 14.840.1 8.120.47 8.6£0.69 13.240.2 12.840.15
G2 --- .- -45.2 -41.9 -10.8 -13.5
% change from --- - 6.17 62.9 58
G3 M

* Values are expressed as means  S.E (Standard error), n = 11
1.2.a.b....... Mean within the same raw bearing similar numerical (L.S.D. at P <0.001) or alphabetic

(L.S.D. at P <0.01) Subscripts arc significantly diffcrent.
*( LSD at p < 0.05)
N.S Non Significant
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cated rats.*
—_
Groups
Group (1) | Group (2
| P@) | Group(3) Group (4) | Group (5) | Group (6)
|
2a 123 123 la3 1.3
2.4140.09
. % change from £ 2930.1 | 501037 | 394029 | 378005 | 342019
Liver G2 72.4 34.5 215 17.2
hange from - -
Behare - 22 26 32
6.6 2 12,3 12,344 34 3
nange from -O=U. 0.620.01 1.240.12 0.940.07 0.6610.03 0.7+0.02
Kidney | %c r 100 50 10 16.6
% change from - i i i
G3 25 45 41.6
R 1 2 123 3 3 3
0.3610.03 0.440.03 0.6:0.07 0.4810.02 0.4310.08 0.3940.03
Spleen | % chaggzc from 50 20 1.5 -2.5
% change from - -- --- -20 -28.3 -35
G3

* Values are expressed as means * S.E (Standard error), n = 11

|.2ab,... Mean within the same raw bearing similar numerical (L.S.D. at P <0.001) or alphabetic (L.S.D. at P <0.01)
Subscripts are significantly different.

*(LSD at p < 0.05)

M
ed.J..clza.Vo|.54.No.3(2006) =
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Table (3): Influence of dictary regimen on complete blood count in DBN treated rats.* {

. Groups ~ P e
Diets P =]
Pararier Group (1) Group (2) | Group (3) | Group ) | Group (5) | Group (6,
I 2 123 1234 1234 1234
13.940.1 14.0£0.14 10.940.45 11.840.47 12.620.13 | 12.840.|7
Hb % change from = - -220 -15.7 -10 86
g/dl G2
% change from - -- -- 8.25 15.6 173
G3
| 2.* 1,2,3a 12.a.4 1,234 *34
4.64£0.03 | 4.7£0.03 3.6310.04 3.940.05 4.330.09 4.540.]
RECs § % change from --- -22.7 -17 -8.5 43
(x10® mm?) G2
% change from - sad 74 18.4 239
G3
1 2 1,23 1234 1234 1234
43.60.1 43.710.1 34.940.36 37.6£0.4 39.410.4 | 40.240.5]
HCT % change from -- -20.1 -13.9 9.8 -8.01
(%) G2
% change from - .- 7.73 12.9 15.18
G3
9410.3 9310.6 96+0.3 9610.3 911.0 89+1.3
MCV NS % chaagzc from - -- 32 32 -2.2 43
(FL) % change from - - -- 0 -5.21 -1.29
G3
3040.015 29.740.2 3010.0 3010.0 2940.28 28.5+0.39
MCH NS % chmégzc from - - 1.0 1.0 -2.4 -4.0
Pg) % changce from -- - -- 0 -33 -5.0
G3
MCHC NS 31.840.09 31.840.1 31.240.1 31+0.09 32400 32400
(gl % change from G2 - - -1.9 -2.5 0.6 0.6
% change from G3 - " . -0.46 2.56 2.56
Plat. NS
(x 103Imm3) 269£7.6 257425 27216 272495 272+10.4 25649.3
1 2 1,23 1,23 1,2 1,2
wees . 104£0.13 | 112205 | 15203 134206 | 14204 | 139203
(x103mm?) | & change from G2 339 19.6 25 24.1
% change from G3 2z .- --- -10.6 -6.6 -1.3
N.S 26+2.8 2432.0 27229 29+1.7 2241.6 25417
Neutrophils
(%)
N.S 6516.2 72£1.2 67434 67+1.8 73415 71217
Lymphocyte
%) ]
N.5 420.5 310.56 410.6 240.28 240.41 240.38
Monocyte
(%e)
. NS 140.27 140.3 140.37 120.14 240.53 1£0.26
Eosinophils
(%) i
* Values are expresscd as means t S.E (Standard crror). n = 11 ook
1.2ab._. Mcan within the same raw beaning similar numerical (L.S.D. at P <0.001) or alphabetic (L.S.D. at P <0.01) Subscripts arc significantly differ
*( LSD a1 p <005) N.S Non Significant
632 Vct.Mcd.J..Glza.Vol.54.No.3(2006)
s
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. influence of dietary regimen on reduce g .
o (4): In of DBN treated rats.* d glutathione and lipid peroxidiation in liver and
[abe*hrood P
3 T Groups
roup Grou
: P2 Group (3) Group (4) | Group (5) | Group (6)
1.2 123,*
35+0.82 C e 1,2,*4 345 2345
" g change from 3)%0'93 24109 28%1.25 37+1.09 32+1.08
pood GSH G2 - -38.5 -28.2 -5.1 179
mg/d!  change from -- = -
G3 - 16.6 54.2 333
= il : 4 12.3.¢ 1234 12345 | 1.2°45
|06j:0,29 9-5"0()4 42-(;t. 1lydy (TR F BT e
. 20 6123 26.9%1.4 18.820.56 | 38.1£2.09
L“""(j.sH % change from 348.4 183.15 oo | %3010
ng/ re from - %
' % gl B0 -36.8 -55.8 -10.56
— | 5 0210 27 | 5 2 123 1234 1234 1234
hange from T -510.38 17.320.69 10.610.36 7.840.41 8.810.37
sum MDA | % chate - 2145 927 a18 60
pmol/L. % Chm(‘}g'%c from wie - N 387 549 4913
. ! 2 12,3 1.2.3.4 34 34
Liver MDA _ i 5.840.13 5410.16 | 10.320.32 7.4+1.37 5.240.5 5.840.86
ymo N S 90.7 37 3.7 74
% chagg; from --- - e .28.15 -49.5 -43.7

s Valuc:
1.2ab..
Subscripls arc

s are cxprcs_scgl as means * S.E (Slapdard crror), n= 11
_ Mcan within the same raw bearing similar numerical (L.S.D. at P <0.001) or alphabetic (L.S.D. at P <0.01)
significantly different. *( LSD at p < 0.05)

Table (5): Influence of dietary regimen on serum enzyme activities of DBN treated rats.*

Diets Groups
Parameter Group (1) | Group(2) | Group(3) | Group(4) | Group(5) | Group (6)
| 2 1.23 1,234 1,234.2 1,23.4a
125+1.33 127£1.75 197£1.1 1421+6.4 66x1.7 77§Z.|6
AST -- --- 55.1 11.8 -48 -3193
uL -fem i et 1 219 -66.5 -60.9
| 2 1.2,3 34 1,2.34.5 1,2.34.5
ALT 56x1.35 57+1.03 74+£1.03 60x1.4 29£1.0 42+1.63
UL % change from G2 29.8 5.3 -49.1 263
% change from G3 s -- --- -189 -60.8 -43.3
1 2 1,23 1,234 1,2,34.,5 1.2,34.5
ALP 82+1.48 94+2.36 54749.2 274£10.7 140£7.78 191%£1.29
uL % change from G2 e - 481.9 191.5 -48.9 103.2
% change from G3 ot ad e -499 -74.4 -65.1
l,a 2.* 1,23 1,234 34 ar*3
LDH sa91227 | sast2rs | 164i+a82 | 6962243 | 577x16.4 | 63421325
UL % change from G2 e i 201.1 278 5.87 16.3
% change (rom G3 . o == -57.6 -64.3 -61.4
T —
6 I 2 123 1234 123.5 12,34.5
T % change from G2 1.4510.19 10£0.45 430.5 3.410.2 5.620.45
mg/di % change from G3 "Sf(.)"g 589.6 175.8 1344 286.2
iy R -60 -66 .44

Valueg
L23p, Uy €3pressed as means + §.E (Standard error), n = 11
(LS o mo“'“h'" the same raw bearing similar numerical (L.S.D. at P
P<005) NS Non Significant

<0.001) or alphabetic (L.S.D. at P <0.01) Subscripts are significamly differemt

Vel,
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Fable (6): Influence of dictary re

gimen on serum bilirubin in DBN treated rats.*

Diets Groups \
PMaramel? Group (1) | Group(2) | Group (3) Group (4) | Group (5) Group ¢
)
(R 2 1,.2.3.a 1,2,a,b *3be 12
0.3740.03 0.410.01 0.710.05 0.640.04 0.4810.02 0,(&8'(
Total % change fiom 75 50 20 5001
Bilitubin G2
mpAll % change from -14.3 314 143
(¢R) .
] 2 1,23 1,24 34,5 T
0.120..0 0.120.01 0.1620.015 | 0.1620.013 | 0.120.006 | 0. "’;‘ds()
Direct % change from 60 60 0 P 1
bilirubin G2
mghldl % change rom 0 =375 0
Gl
| P 1,23.b l,a,b 3 %
0.2740.03 | 0.314£0.01 | 0.57£0.05 0.44£0.038 | 0.3720.02 | 044300,
Indireet % change [rom 83.9 419 19.4 419
bilirubin G2
my/dl % change from - - -- -22.8 -35.1 228
Gl 4

* Values are expressed as means & S.I3 (Standaud crror), n = 11

1.2.a.b..... Mean within the same raw bearing simi

Subscripts are significantly different.
*( LSD at p < 0.05)

N.S

Non Significant

lar numerical (L.S.D. at I’ <0.001) or

Table (7): Influence of dietary regimen on serum total proteins in DBN treated rats.*

alphabetic (L.S.D. at P <0.0);

Diets Groups
Parameler Group (1) [ Group(2) | Group(3) Group (4) | Group (5) | Group (6)
1 2 1.2 1,2 1,2 1,2
Total 4.940.2 5.0£0.17 4.120.17 4.1+0.18 4.120.16 3.940.18
protein % change from G2 = = -18 -18 -18 -22
g/l % change from G3 === --- --- 0 0 49 |
1 3 1.2 1.2 1.2 12|
Albumin 2.7710.1 2.840.13 1.820.05 1.920.1 1.820.1 | - 1.9910.05 ||
e/l % change from G2 --- --- -35.7 -32.1 -35.7 -289
% change from G3 - - - 5.5 0 10.5 ;
* * |
Globulin & 2.110.23 2.240.17 2.320.17 2.540.27 2.240.18 1.940.14
v % change from G2 acs S 4.54 i -
l 2.a 1,2 1.2 la |
A/G % e o 3 1.510.23 1.4620.16 0.8710.1 0.8+0.06 0.920.1 1.120.1
Ratio YOI A - === -40.4 -45.2 -38.3 2247
% change from G3 4
--- .- --- -8.04 3.45 2643

* Values are expressed as means £ 8. (St
1.2.a.b...... Mcan within the same raw bearing similar numeric

Subscripts are significantly different.

*(LSD a1 p < 0.05)
N.S Non Significant

634

andard crror),n = |1
al (L.S.D. at P <0.001) or alphabetic (L.S.D. at P <0.01)
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Fig.(1): Liver of control untreated rat showing the normal histological
structure (H and E stain X 200).

Fig.(2): Liver of DBN treated rats showing hepatocellular udgnocurcino-
ma as well as oval cells proliferation (H and E stain X 200).

| M
cd.J..GiZa.Vol.54.No.3(2006)

h
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Fig.(3): Liver of rats fed S0g/day of fi exhh carrot for 30 day then treated
with DBN (G4) showing dysplasia, hepatocyles megalocylosis as well
as mitotic Figure (I and E stain X 400).

Fig.(4): Liver ol at fed on fresh carrot (30g/day)and i
+ Liver o} esh e S0g/day)and treated with DBN
for 60 days showing tvsplastic hepotocytes vell 4s mitotic F
& tvsplastic ytes as well as mitotic Fieures
and L2 staim X <100). Sl
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s of this study indicated that, there were a

Result .
signiﬁcam decrease in body weight gain

ighlY .
§ feed intake in rats treated with dibutylnitrosa-
an

¢ (DBN) in drinking water in G3 when com-
mi

pured © G
highly 1oxic effect of both sodium nitrite and

and G. This decrease may be due to

the
dlbmylamine which take place mainly in the

qomach of treated rats, Sen et al., (2001).
S

This lower body-weight gain has been attributed
(o induction of the microsomal oxidizing system,
increased sympathetic tone and associated ther-
mogenesis and/or enhanced ATP breakdown,

Yang et al., (2004).

Feeding carrot for 30 days before administration
of water containing DBN (G4) may have signifi-
cant improvement on body weight gain than posi-
iive control G3. This can be explained as, the in-
crease in body weight gain and feed intake in the
first 30 days is attributed to the beneficial effect
of carrot intake, then followed by sudden decrease
in body weight gain and feed intake due to the
deleterious effect of the carcinogen mixture taken

in drinking water.
Furthermore, an increase in body weight gain and

feed intake, in group of rats treated with (DBN for
% days followed by S0g/day of fresh carrot, Gs)

Vel,
Med.J..Glza.Vol.54,No.3(2006)

and the rats which fed (50g/day of fresh carrol

and treated with DBN in the same time for 60

days, Gg).The increament was significant as com-

pared to Gy (rats treated with DBN for 60 days)
which may be due to the effect of the carcinogen
during treatment in reducing cell viability and in-
creasing oxidative stress. However, B-carotenc in
carrot can improve cell viability and antioxidant
status, while falcarinol stimulated growth of epi-
thelial cells and inhibited cancerous lesions, Zi-

dorn et al., (2005).

Our study revealed that, relative organs weight
(liver, kidney and spleen) showed a highly signifi-
cant increase in positive control rats (G3) as com-
pared with G, and Gy, This increase may be due
to hyperplasia induced by carcinogenic action of
dibutylnitrosamine.The increase in liver relative
weight refer to liver necrosis that cause collapse
in the liver and in turn lead to increase collagen
formation which accumulated in the liver and fat
deposition, Vandenberghe, (1996).Also, the rela-
tive kidney weight of G3 showed a significant in-
crease when compared with normal controls G,
and G,. The initial changes were characterized by
prominent increase in kidney weight and micro-

cyst formation.

It is evident from this study that, there was a sig-
nificant increase in the spleen weights shown in
the positive control (G3) only, when compared

with negative control groups G; and G;.These
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results are in accordamce with El-Amser o 2
(1956} who found that, spleen weight increaed
afier DBA treatment, due 1o spleen congesins
which resultzd from the toxic effect of the cami-

nogen

The present study demonsirated thal, there was 2
significant decrease in red biood cell values, hae-
moglobin concentration and hematocrite valoes in
rats treated with DBN in drinking water (Gy)
cmnparedlodmcnormzlcmﬂolgrwpsG, and
Gs.

Versus 1o positive control group (Gj), the preseat
data revealed zn increase in RBCs count, HB con-
centration znd HCT value when rats fed carrot 30
days before hepatocarcinogenic treatment (Ga),
this may be due to the higher concentration of re-
tinoids in fai-storing cell which decreased the se-
verity of cell damaged and reduced haemoly-
sis.But these results still lower than Gs an Gg in
which rats fed carrot after or during carcinogenic

treatment respectively.

Our results revealed that, remarkable depletion of
blood glutathione was shown in rats drunk water
containing dibutylnitrosamine (DBN) (G3) when
compared to negative control groups Gy, and
G;.The same results has been also explained by
Andre and Felley-Bosco (2003) who found that,
GSH conjugates with nitric oxide (NO) form an s-
nitroso-glutathione adduct, which is cleaved by
the thioredoxin system to release (GSH) and

638

NO1. As increzse in (NO) production by Y
7 Iy

scity of macrophage and tumor-induced imy,,
gy,

suppression are conducted by inducible Ny, .,
tric oxide synthases) cause rgiotamyl oy,
- : - ‘..:"
synthetase (GCs) (2 cytosolic enzyme hein |
|
GSH synthesis) inhibition 2nd GSH deplety, | |
this regard carotenoids which inhibit the ey,
e |
sion of inducible (NO) synthase and (NO) prog.,.
tion, may prevenl or alisnuale GSH depletio, ..

celis.

While, liver glutathione in G5 showed highly o
nificant increase. Such high increase may be Q_
cribed to the cytotoxic effect of the carcinoge: |
(DBN) zgrecing with Sarker et al, (1995) v
found that, hepatic GSH was increased afier 45 |
of the administration of hepatocarcinogenic mat- '
rial. 1
On the other hand, treatment with carot befor. |
after or during hepatocarcinogensis (Gs, Gs ..n..;
Gg respectively) compared to positive coairw
group (G3) improved the previous changes in &- :
ther liver or blood GSH. The free radical scaveng-
ing nature of carotenoids specially B-carotens
present in carrot and its immediate involvement ie |
trapping singlet oxygen (O,) providing an overz. |
increased reducing environment in the hepatic &%
sues which may in tum reduce liver GSH. As 0%
dative stress is declined and hemolysis is reducet: |
this leads to increase erythrocyte GSH, Sarkar & |

al, (1995).

Vet.Med.J..Giza.Vol.54.No.3(2006)
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padhyay et al., (2004) explained the mech-
Chatt©

. of p-carotene in oxygen consumption by
i They found that the continuous treatment
B CCI{'carotcne to rats given DEN resulted in a
_v“h.rﬁcant increase in oxygen consumption by
%, ndrial cells compared with diethylnitrosa-
m“OC:];EN) control group. These findings regard-
miné

- oxygen uptake in mitochondrial cells suggest
m:—rc re-establishment of aerobic metabolism in
::: reated group with B-carotene compared with
DEN control group. This re-establishment of aer-
obic metabolism not only limits progression of
uncontrolled division and growth of cancer cells
put also, if held in this state long enough, induces
programmed cell death. If the cancer cells restart
serobic metabolism, they revert the cell back to
being quasi-normal cells again. However, genetic
damage is not corrected, but if the cells are held
in anormal state of aerobic metabolism with time.
they will go through the normal process of pro-
grammed cell death and cancer cell will be per-

manently eliminated.

Generally, carrot treatment caused a significant
decrease in lipid peroxidation as seemed in group
3, which took carrot after the carcinogensis caus-
ing materials, then in group 6 which fed carrot at
the same time with DBN treatment and finally in
goup 4 whose rats fed carrot 30 days before start-

ing treatment with the carcinogen.

The present results demonstrated that, rats treated

Vv
el.Med.J..Glza.Vol.54.No.3(2006)

with dibutylnitrosamine (DBN) in drinking water
(G3) showed a high significant increase (P<0.001)
in serum AST and ALT activities when compafcd
to negative control groups (G and Gj) which
mainly due to liver cell injury leading to relcase
of tissue-specific enzymes into the circulation
Burtis and Ashwood, (1996).

Reduction in the activities of AST and ALT was
recorded in G4 as compared with positive control
group G3. While AST and ALT activities exhibit-
ed pronounced reduction when rats treated with
fresh carrot after (Gs) and during (Gg) carcino-

gensis as compared with the same group of rats
Gj.

Similar results were also recorded by Scifert et
al., (1995) who reported that, pre-treatment with
B-carotene cannot prevent liver fibrogenseis but
can decrease the severity of liver fibrosis in spite
of parenchymal cell damage, as reflected by high
AST and ALT blood levels. The decreased severi-
ty of liver fibrosis may be due to maintenance of
higher concentration of retinoids in fat-storing
cells postponing their activation to fibroblast -
like cells. There is evidence that, 40-60% of B
carotene is transformed in the liver into vitamir
A, this agrees with the results of Olson (1989)
This amount may be insufficient for complet
protection in the liver. The significant decreas
showed in G4 in ALT and AST can be due to ben

eficial cffects of vitamin on lowering these serur

639
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enzymes activities as they acts as free radical

scavengers, Wu, (1997).

While, a pronounced reduction in AST and ALT

was observed in G5. This decrease may be due to

the highly protective effect of fresh carrot on the

ells which are the main source of
alent to 1.12 mg rc-

damaged liver ¢
p-carotenc, a-carotene (equiv
tinol) and falcarinol. These compounds can block

formation and activation of carcinogens, induce
detoxifying enzymes, and suppress tumor promo-

tion, Yu et al., (1995).

Previous study, Seifert et al,(1995) recorded that,

when p-carotene was given during the CCL4

treatment, inhibition of fibrosis was observed and

the paranchymal liver damage was also less than

in rats pre-treated with fB-carotene, as reflected by

the decrease activitics of AST and ALT levels.

Versus to negative control groups (G, and Gy),
lhe present results indicated that treatment with

DBN (Gj3) lead to significant increase in LDH ac-

ivity.

“omparing to positive control group (Gj3), highly
ignificant reduction in LDH activity were ob-
erved in all groups treated with carrot before, af-
er or during drinking water mixture containing
fibutylnitrosamine (DBN) (G4, Gs and Geg).

These results may be explained as, LDH is an en-

ryme that exists in many tissues and organs when

640

those tissues or organs arc damaged LDH is r,

leased into the blood from cells, Yang et 4
(2004). So that when hepatocyte cells damageqd b;
the carcinogen, LDH activity is significantly .
creased in the blood. Fresh carrot administratigp
decrease LDH activity by the action of B-carotene
in reducing reactive oxygen species(ROS) pro.
duction Lawlor and O’Bricn, (1997) and by (he

cffect of either B-carotence and falcarinol presen

in carrot in cell viability.

Comparing to the negative control group (Gy)
there was a highly significant increase in serum
ALP and GGT activities after treatment with

DBN (Gj3). This marked elevation may be due to

tissuc damage by the effects of the carcinogen
that lead to release of ALP and GGT into the plas-
ma, VanHoof et al., (1997).Groups of rats which
were feed carrot as Gg, Gs and Gg revealed a
highly significant reduction in both ALP and
GGT than did the corresponding rats in Gj.

It is evident from the study that, there was a high-
ly significant increase in total, direct and indirect
bilirubin in Gy when compared to Gy and G,
This increase may be due to the toxic effect of the
carcinogen on hepatocytes and sinusoidal cells
which cause the reticulin network surrounding the
central vein to collapse and produce hemorrhage.
This leads to increase degeneration of haemoglo-
bin, and thus increase bilirubin formation, Marx,

(1996).
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ding . fresh carrot (groups 4, 5 and 6) induced
feedl™™

prolgcuve effect on hepatocyte by the ac-
poth B- and o-carotene (equivalent to 1.12
relmon and falcarinol in cell proliferation,
mg

et cffects were observed mainly in rats fed
The
! for 30 days after stopping drinking water

Jisture containing the hepato-carcinogen (Gs) in

hic ch total, direct and indirect bilirubin were sig-
W

qificant!
o WO FOUPS (G4 and Gg) showed only a slight

y reduced compared to G3. While the oth-

eduction in direct bilirubin level . These results
were in agreement with Bishayee et al., (1995).
Wherein, Wang et al., (2001) found that, falcari-
1ol works as inhibitor for inducible nitritic oxide
synthase which inturn reduces the oxidative stress

and decreases hemolysis.

our findings indicated that, total serum protein,
albumin and A/G ratio levels were significantly
reduced in rats drinking water containing dibutyl-
nitrosamine (DBN) (G3), while serum globulin
not significantly changed when compared to G,
and G;. Total protein was probably low due to
the impaired synthetic liver function and small
amount of essential amino acids which are pre-
dominamly distributed in the muscles instead of
liver cells. Arneil and Metcoff, (1995). The sig-
Mficant decrease in feed intake may also lead to

"Mufficient protein intake and marked loss of pro-
tein,

et.
Med.J..Gtza.Vo1.54.No.3(2oos)

Vandenberghe (1996) found that, hypoalbumine-
mia may also occur as a result of disorders of the
kidney by the toxic effect of N-nitrosamine which
lead to increase of albumin loss. He also revealed
that, disorder of the liver are accompanied by hy-
poalbuminemia due to the reduced synthesis and
turn over, which results in a prolonged half-life.
Hyperglobulinemia is found in hepatocellular dis-
orders and arises as an inflammatory reaction of

reticulo-endothelial system.

Treatment with carrot did not significantly im-
prove protein damage caused by the carcinogenic
effect of dibutyl-nitrosamine. That is because oxi-
dative damage to protein caused loss of protein
functions which may affect on the activity of en-
zymes, receptors and membrane transporters.
Moreover, oxidatively modified proteins may

contain very reactive chemical species that could

contribute to secondary damage to other biomole-
cules, Halliwell, (1996).

As a result, many changes can occur in proteins
including amino acids modifications, fragmenta-
tion, aggregation, change in absorption and de-
crease or loss of biological functions, Dean et al.,
(1997).

rebuild these changes and failed to improve this

In our study carrot consumption cannot

damage. So that the protein content still un-
changed either by carrot treatment or not. In Gy,

Gs and Gg when compared to G,

CamScanner
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In this study, rats which received dibutylInitrosa-

mine (DBN) in drinking water G3 showed, lethar-

gy and increased mortality rate to reach 509 at

the end of the experiment.
plained by Althoff et al.,
nitrosamine administercd hams
r cir-

This finding was ¢x-
(1974) who observed

that, dibutyl ters

death by acute liver dystrophy ©

d hemorrhage in the organs of the ab-

can causc

cumscribe

dominal and thoracic cavities as well as in the

brain. The effect of DBN in this hamster species

d a dose-responsc relationship related to
and weight

showe
survival, tumor incidence and latency,

in both male and female.

Morphological examination of the surface of liver
in rats treated with DBN showed hemorrhages,
dissolution and appearance of white nodules,
whereas rats fed carrot G4, Gs and Gg showed
significant reduction in these lesions but in differ-
ent degree. The effect of carrot on reducing the
hepatocarcinogenic lesions have been described
by several authors, Moreno et al., (1995) who re-
ported that, beta-carotene administered rats can
reflect a better resistance to the aggression elicit-
ed by the application of the hepato-carcinogenesis
model, and to the smaller number of hepatocyte
nodules present in their liver. Moreover, the ma-
jority of the hepatocyte nodule (87%), showed to

have less than 1mm, in the carotenoid adminis-

tered group.

Our study showed that, liver of rats treated with

642

!

dibutylnitrosamine (DBN) in drinking water (¢,

showed hepatocellular adenocarci

ism of hepatocytes with hy

ph
and mitotic figup,

well as oval cell proliferation
of the cell. Marx, (1996) attributed these resulis
the toxic effect of dimethylnitrosamine on hep,.

tocytes by causing collapse in the central vein ang

produce hemorrhages.

Livers of rats fed carrot then

gen in drinking water (G4) showed slight im.
provement in the histopathological picture com-

pared to the positive control group (G3). The lives

showed dysplastic hepatocytes,
mitotic figures of hepatocytes as well as oval cell

megalocytosis

proliferation. This indicates that pre-treatmen

with carrot cannot prevent liver fibrogenesis bu
can decrease the severity of liver fibrosis in spit
of parenchymal cell damage this may be due t
high concentration of retinoids in fat-storing cel

postponing their activation to fibroblast like cell

Seifert et al., (19953).

On the other hand ,liver sections of rats treal
with water dibutylnitrosamine (DBN) then wi
carrot (Gs) revealed no tendency of tumour fc
mation, moderates histopathological changes ¢
scribed as Kupffer cell proliferation, focal leut
cylic cell aggregation, focal hemorrha;
Moreover, some examined sections showed !

parent normal histopathological structure.

Vet.Med.J.,Giza.Vol.54,No.3(2006)
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at-

(hological appearance of liver in rats yre
stop ’ 5 _
I i carrol together with drinking waer con-
N wi
‘l

. the carcinogen (Gg) showed focal hepatic
Llu]l"b

grhage dysplastic heptocytes as well ag mnj.
emd § X
h figures of some hepatocytes, in which thig
otic N -
is were less severe compared 1o the positive
5
esuits

ol group (Gjy).

cont!

our results confirmed the results of, Moreng et
A (1995) who found that, H&E stained liver sec-
(jons revealed a greater number of clear ce) foci
i p-carotenc trcated rats, and a tendency 1o
present more mixed cell foci in vitamin A group.
while DEN administered rats showed predomi-
nantly acidophilic, and morphologically more ag-
gressive y-glutamyl transpeptidase (Y-GT) foci. B-
carotene treated group also presented less fibrosis

and oval cell development than control.

Also, Gerster, (1995) demonstrated that, B-
carolene had an inhibitory effect on prenoplastic
lesions specifically when administered during the
carly promotion phase of hepatocarcinogenesis,
and support experimental evidence that the carot-
tnoids may be an effective cancer chemo-
Preventive agent. In addition, Rizzi et al., (1997)
showed that, oral administration of B-carotene for
 consecutive weeks during the early promotion
Mase of RH-mode| of hepatocarcinogenesis re-
duced the incidence and total number of hepato-
e nodules, 45 well as the total number y-GT

Pultive prenopastic lesions  (PNL).Moreover,.

Ve
Mfd-d..mm.vm.m.No.a(zoos)

Moreno et g, (2002) found that, f-carotene
strongly inhibited cell proliferation in hepatic ne-

oplastic lesions during the progression phase of

RH model.

Conclusion

Dcpcnding on biochemical and pathological re-
sults, it was concluded that carrot administration
revealed a highly protective and preventative ef-
fects on hepatocyte after limited exposure period
for hepatocarcinogen. While mild improvement
could be detected if carrot was taken before he-
Patocarcinogensis. On the other hand, carrot may
reduce the severity of carcinogenesis if it was tak-

en at the same time with the hepatocarcinogen.
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