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ABSTRACT

7,12-dimethylbenz(a) anthracene (DMBA)has an oxidative damaging effects and
grape seed oil (GSO), among its protective mechanisms is the antioxidant properties.
Obijective: to investigate the hepatorenal protective effects of dietary GSO against
liver and renal cytotoxicity induced by DMBA in the rats. Materials and methods:
The experimental animals were divided into four groups, the first group was
untreated and used as control, the second was treated for 2 weeks with DMBA alone,
the third was treated with DMBA plus GSO for 2 weeks, and the fourth group was
treated with GSO after DMBA for 2 weeks. Serum liver enzymes, lactate
dehydrogenase (LDH), glutamic pyruvic acid transaminase (GPT), glutamic
oxaloacetic acid transaminase (GOT), and total plasma proteins (TPs), albumin and
globulins were chosen to assess liver function. Urea and creatinine are measured as
some of renal function tests. Results: In comparison with control group, DMBA alone
significantly increased the serum level of liver GOT,GPT and LDH enzymes and urea
and creatinine levels, while total proteins, albumin and globulin was decreased. GSO
plus DMBA had decreased significantly, GOT, GPT and LDH and urea while,
creatinine was insignificantly changed, also, it had increased total proteins, albumin
and globulin when compared with rats subjected to DMBA alone. Administration of
GSO weather plus or after DMBA had increased albumin, but, it is significantly lower
than in control rats. Conclusion: Treatment with GSO plus DMBA significantly
decreases the changes in some hepatic and renal functions induced by DMBA in rats.
Key words:7,12-dimethylbenz(a)anthracene, grape seed oil, liver enzymes, renal
function.

INTRODUCTION researches showed that in subjects

who were instructed to use up to 45

Grape seed oil (GSO) is obtained ml of GSO in their daily diet as a
from grape seeds after the wine substitute for their usual oil and within
pressing in Italy and France. The GSO 2 weeks, there was 13—14% increase
contains 75% linoleic acid, 15% oleic in HDL level®. The GSO has a very
acid, 6% palmitic acid, 3% stearic high level of antioxidant vitamin E
acid, and 1% linolenic acid . Studies (60-120 mg/100 g), which makes the
revealed the beneficial high density oil very stable. The GSO has
lipoprotein (HDL) effect of GSO and antioxidant  properties®™”.  The
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antioxidant property is claimed to be
the mechanism of hepatoprotective
activity®. The GSO exhibits a variety
of interesting properties such as
reducing platelet aggregation,
prevents hypertension caused by
sodium excess, normalize lesions
occurring from obesity and diabetes.
Polycyclic aromatic hydrocarbons
(PAH) are a class of organic
pollutants that are released into the
environment in large quantities,
mainly due to human activities. PAH
are components of crude and refined
petroleum, and coal. Many PAH are
quite persistent and some are potent
carcinogenic agents. Most PAH in the
environment are found during
incomplete combustion of organic
matter at high temperatures. In
addition, many domestic and
industrial activities involve
pyrosynthesis of PAH. The resulting
PAH may be released to the
environment in airborne particulates,
or in solid or liquid by-products of the
pyrolytic  process.7,12-dimethylbenz
(a) anthracene (DMBA) is one of
polycyclic aromatic hydrocarbons
chemical group. DMBA is well
known as cytotoxic, carcinogenic,
mutagenic and immunosuppressive
agent®.  Al-Attar® reported that
several hematological and
hematochemical parameters were
changed in the toad Bufore
gularistreated with DMBA and found
that DMBA induced hepatocellular
carcinoma.

Liver is the central organ of
metabolism and act as an organ of
storage. Many potentially toxic
substances are metabolized by cells,
especially the hepatic parenchyma
cells. Metabolic action by the hepatic

parenchyma cells has been regarded
as an important defense system
against toxicants and the
transformations involved have been
referred to as detoxification. The great
susceptibility of liver to damage by
chemical agent is presumably a
consequence of its primary role in
metabolism of foreign substances. The
role of liver in metabolic conversion is
due to its susceptibility to chemical
injury . Epidemiological studies
show that dietary factors are the most
important environmental risk
determinants for human cancers ®.
Goldman and Shields © reported
that several lines of evidence indicate
that diet and dietary behaviors can
contribute to human cancer risk. Many
natural food components such as fat,
protein, fiber and some minerals and
vitamins may influence the incidence
of cancer (113, Numerous
experimental studies have provided
evidence that consuming fat diets
have an important role in decreasing
or increasing tissue carcinogenesis
induced by carcinogenic agents ¥,
Many investigators have been focused
their attention on the effect of dietary
fat  on chronic exposure to
carcinogens, tissue tumourigenesis
and tumor induction. There have been
few reports on the effect of grape seed
oil on tumor DMBA inductionor
cytotoxic and carcinogenic agent’s
At present, however, the
influence of short-term exposure of
DMBA has not yet been fully
evaluated. Also, the effect of grape
seed oil on DMBA poisoning has not
been fully established. In the present
study, we have investigated the
protective effect of grape seed oil
against DMBA-induced changes in
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liver functions by determining the
levels of total plasma proteins,
albumin, globulin and serum levelsof
lactate dehydrogenase (LDH),
glutamic oxaloacetic acid
transaminase (GOT) and glutamic
pyruvic acid transaminase (GPT) and
changes in renal functions by
determining the levels of serum urea
and creatinine,.

MATERIALS & METHODS

Experimental ~ animals  Male
Wistar albino rats (150-250 g) were
used. The animals were acclimatized
to laboratory conditions for 5 days
prior to the experiments and had
access to food and water ad libitum.
All  animal procedures are in
accordance with the recommendations
for the proper care and use of
Research Ethical Committee at Kasr
Al-Ani Cairo.

Selection of dose of GSO: The
human dose of GSO was converted
into the animal dose wusing the
standard dose-converting table 9.
Further, the dose for  the
hepatoprotective studies was adjusted
based on the observation during the
toxicity studies. The GSO at a dose of
3.7 g/kg (4 ml/kg) was administered
orally to study the hepatoprotective
activity 7.

Experimental animals: Rats were
divided into four groups of 8 each and
treated for 2 week as follows:
1.Group 1, were untreated and
used as control which received
2%gum acacia orally for 2 weeks.
2.Group 2, were administered

DMBA (Sigma Chemical

Company, St. Louis, MO,USA) at

a dose 0f0.5% DMBA solution

(1 ml/rat) ¥, twice weekly for2

weeks.

3. Group3, received GSO (3.7 g/kg,
orally) daily for 2 weeks together
with DMBA at the same level
given in group 2.

4. Group4, were fed with GSO at a
dose (3.7 g/kg, orally), daily for 2
weeks after 2 week of treatment
with DMBA at the same level
given in group 2.

An emulsion of GSO was

prepared using 2% gum acacia by wet
gum method. After 2 weeks, of
treatment, the rats were kept overnight
fasting. At the end of the treatment,
blood samples were collected by
direct cardiac puncture under ether
anesthesia and the serum was used for
the assay of marker enzymes viz.,
lactate dehydrogenase (LDH)
estimated by kits obtained from
Stanbio Laboratories (USA), glutamic
pyruvic acid transaminase (GPT),
glutamic oxaloacetic acid
transaminase (GOT)using reagent kits
purchased from Spinreact Company
(Spain).Serum total protein and serum
albumin levels were estimated using
reagent kits purchased from Diamond
Diagnostics  Chemical = Company,
Egypt. Serum globulin level was
calculated by subtracting albumin
level form total protein concentration.
to assess some of the liver functions
and serum wurea and creatinine
concentrations were measured using
reagent kits produced by Diamond
Diagnostics (Egypt). to assess some of
renal functions **".
The results of serum liver enzymes
were expressed as units/liter (U/1),
total plasma proteins gm/dl, albumin
gm/dl and globulins gm/dl, urea
mg/dl and creatinine mg/dl.
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Statistical analysis:

Analysis of data was done by
IBM computer using Statistical
Program for Social Science (SPSS)
version 13.The data are parametric
and normally distributed checked by
Kolmogorov — Smirnov test..The data
were analyzed using the one way
analysis of variance (ANOVA) @V
followed by Post - hoc LSD analysis
to compare various groups with each
other. Results were expressed as mean
+ standard deviation (SD). Values of
P>0.05 were considered statistically
non-significantly  different, while
values of P<0.05 were significantly
different. F-probability expresses the
general effect between groups.

RESULTS

In comparison with control group,
the administration of DMBA alone
significantly increased the serum level
of liver GOT, GPT and LDH enzymes
(P<0.05; LSD). Grape seed oil plus
DMBA had decreased GOT, GPT and
LDH  levels significantly  in
comparison with the effect of DMBA
alone (P<0.05; LSD) however,
administration of grape seed oil after
DMBA had significantly decreased
the serum level of liver GPT and LDH
only (P<0.05; LSD) . (Table
1).ANOVA results revealed that the
effect between groups on GPT and
LDH enzymes was significant
(P<0.05; F-prob.) while the effect on
GOT was in significant (P>0.05; F-
prob.) (Table 2).. Regarding the level
of plasma proteins, the administration
of DMBA alone significantly
decreased the serum level of total
plasma proteins, albumin and globulin
compared to the control group

(P<0.05; LSD). Grape seed oil plus
DMBA had increased all these
parameters significantly compared to
the effect of DMBA alone (P<0.05;
LSD) while, administration of grape
seed oil after DMBA had significantly
increased the level of total plasma
proteins and globulin only (table 3)
(P<0.05; LSD). ANOVA results
revealed that the effect between
groups on level of total plasma
proteins, albumin and globulin was
significant (P<0.05; F-prob.) (Table
4).

In table 5, the administration of
DMBA alone significantly increased
the serum level of urea and creatinine
compared to control group (P<0.05;
LSD), Grape seed oil plus DMBA had
significantly decreased the level of
urea only compared to the effect of
DMBA alone while (P<0.05; LSD),
administration of grape seed oil after
DMBA had significantly decreased
the level of both urea and creatinine .
ANOVA results revealed that the
effect between groups on level of urea
was significant and while the effect on
creatinine was in significant (P>0.05;
F-prob.) (Table 6). There was no
significant difference in any of all
measured parameters between the
group received grape seed oil plus
DMBA and those received grape seed
oil after DMBA

DISCUSSION

In the present study,
Administration of DMBA resulted in
elevation in the serum level of liver
GOT, GPT and LDH enzymes. GSO
plus DMBA resulted in decline in the
level of these enzymes, that is
consistent with the results of Uma

96



Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011

Ali et al.

Maheswari M, et al. @, who found
,in their study, that there was a
significant (P<0.05)increase in the
serum hepatic enzyme levels after
carbon tetrachloride (CCL,) treatment,
which was prevented with GSO and
that GSO when administered alone
did not alter the enzyme levels.
Ozdemir, et al. ®® reported that,
DMBA administration also resulted in
elevation of GOT,GPT and LDH
activities. Atef. Al-Attar @, found
that, the administration of DMBA
alone for 2 weeks significantly
increased the activity of liver LDH,
while the activities of GPT, GOT and
alkaline phosphatase (ALP) were
decreased in the frog, Ranaridibunda,
Similar results were noted in frogs
treated with DMBA plus grape seed
oil. Also, it was found that the
changes were more pronounced in
frogs treated with DMBA plus grape
seed oil than those subjected to
DMBA®. The activities of liver
enzymes (LDH, GPT, GOT and ALP)
in frogs treated with grape seed oil or
olive oil were not significantly
different from those of controls. Also,
in the present study, Administration of
DMBA resulted in significant decline
in the level of total proteins, albumin
and globulin, which was prevented by
the use of GSO plus DMBA. These
results were in agreement with the
results of Uma Maheswari et al.1?,
where there was a significant decrease
in TP level after CCL,4 treatment,
which was prevented with GSO.
Ozdemir, et al, ® also, in their study,
found that administration of DMBA
caused decrease in levels of total
plasma  proteins, albumin  and
globulin. The decrease in their levels
in plasma was reported in nephritic

syndrome, inflammation, and chronic
diseases ®**¥ and ascribed to change
in proteins synthesis and/or their
metabolism. Thus, DMBA might have
adversely affected the proteins
synthesis and their metabolism.
DMBA administration also resulted in
elevation of GOT, GPT and LDH
activities. Pathological changes in
liver, kidney, heart and skeletal
muscle and erythrocytes were found
to increase these activities in
plasma®?®  DMBA might have
induced pathological alterations in
these organs, particularly liver @) ,
resulting in elevation of these
activities. DMBA is known to
generate free radicals®.  Liver
damage by DMBA was evidenced by
an elevation in the serum maker
enzymes, namely GOT, GPT and
LDH, and by the decrease in TP,
albumin, and globulin. Treatment with
GSO significantly prevented these
changes. Further, GSO has increased
the level of TPs, which indicates its
hepatoprotective activity. Stimulation
of protein synthesis accelerates the
regeneration  process and  the
production of liver cells *”. The
mechanism of hepatoprotection of
GSO may be due to its antioxidant
effect. Since GSO has significantly
increased the glutathione, superoxide
dismutase (SOD), catalase (CAT)
contents of the liver, it may also be
useful in hepatotoxicity induced by
other agents™. In our study,
administration of DMBA resulted in
elevation of urea and creatinine levels,
GSO caused a significant decrease in
the level of urea not creatinine, which
was in agreement with the results of
Ozdemir, et al.??, they found a
significant increase in urea and
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creatinine levels in rats subjected to
DMBA. The elevation in their levels
in DMBA-treated rats is considered as
one of the markers of renal
dysfunction. The GSO offers vast
possibilities in the treatment of
various liver disorders. This may be
due to the high level of antioxidant
vitamin E, which was claimed to be
the mechanism of hepatoprotection.
Further studies on any other models

and extensive clinical trials are needed
to confirm these results.

Conclusions: Administration of
GSO either together with or after
DMBA can protect the liver and
kidneys from the damage induced by
exposure to DMBA in rats and there
were no significant differences
between the effect of GSO either
together with or after DMBA
administration.

Table 1: Effects of DMBA, grape seed oil plus DMBA, grape seed oil after DMBA

on the serum levels of liver enzymes

Parameter | Control | DMBA | GSO+ GSO P, P, P; P, Ps Ps
DMBA | after
SGOT 198.88+ | 243.75 | 201.13+ | 221.63+
(un 34.35 +39.77 | 36.67 46.21 031 | 910 | .259 | .040 | 272 | .308
SGPT 55.88+ | 76.88 55.38 55.25+
(U/) 1535 | £21.59 | £14.80 | 11.03 015 | 951 | .939 | .013 | .012 | .988
LDH 1238.88 | 1819+ | 1417.5 1505.63
U/l +35.90 | 332.76 | £109.50 | #430.34 | 000 | 209 | .065 | .007 | .032 | .531
Table 2 : ANOVA test comparing the serum liver enzymes in the 4 groups
Parameter Group N Mean Std. Deviation ANOVA [P value
SGOT Control 3 198.88 34.349 2.24 0.15
DMBA alone 8 243.75 39.770
GSO+DMBA 3 201.13 36.674
GSO after DMBA 8 221.63 46.214
Total 32 P16.34 41.822
SGPT Control 3 55.88 15.385 3.50 0.02
IDMBA alone 3 76.88 21.590
GSO+DMBA 3 55.38 14.803
GSO after DMBA [8 55.25 11.029
Total 32 160.84 18.004
LDH Control 3 1238.88  35.902 6.09 0.003
IDMBA alone 3 1819.00  332.756
GSO+DMBA R 1417.50  [109.477
GSO after DMBA [8 1505.63  1430.337
Total 32 1495.25  339.729
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Table 3: Effects of DMBA, grape seed oil plus DMBA, grape seed oil after DMBA
on the levels of plasma proteins

Gso+ | €50
Parameter | Control | DMBA DMBA after P, P, P; P, Ps Ps
DMBA
TPs 7.53+ 6.54+ 7.43+ 7.15+
g/dl 0.09 0.50 0.37 0.53 000 | .630 | .078 | .000 | .006 | .191
Albumin 4.30+ 3.53+ 4.01+ 3.81+
g/dl 0.42 0.30 0.34 0.25 .000 | .097 | .007 | .007 | .097 | .242
Globulin | 334+ | 283+ |336+ |3.2+
g/dl 0.17 024 033  |026 000 | .845 | 288 | .000 | .007 | 211
Table 4 : ANOVA test comparing the plasma proteins in the 4 groups
Parameter Group IN  [Mean [Std. Deviation [ANOVA [P value
TP Control 8 7.525 0886 9.37 0.000
IDMBA alone 8 6.538 4955
GSO+DMBA 3 7.425 3694
GSO after DMBA 8 7.150 5318
Total 32 [7.159 |5517
ALBUMIN [(Control 8 4.300 |.4243 7.63 0.001
IDMBA alone 8 3.525 13012
GSO+DMBA ] 4.013 |.3399
GSO after DMBA 8 3.813 |2475
Total 32 [3.913 4286
GLOBULIN (Control 3 3.338 |.1685 7.37 0.001
IDMBA alone 8 2.834 2354
GSO+DMBA 3 3.363 3292
GSO after DMBA 8 3.200 |.2563
Total 32  [3.183 3229
Table 5: Effects of DMBA, grape seed oil plus DMBA, grape seed oil after DMBA
on the serum levels of urea and creatinine
GSO
Parameter | Control | DMBA gl?’l(l)}-; after P, P, P; P, Ps P
DMBA
Urea 20.38+ 22.19+ | 20.58+ | 20.25+
me/dl 1.60 13 1 46 0.89 .009 | .760 | .849 | .019 | .006 | .621
Creatinine | .35+ 039+ | 037+ | 036+ oE 091
mg/dl 0.04 0.20 0.26 0.04 : 367 | 621 |- 039 | .680
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Table 6 : ANOVA test comparing the urea and creatinine in the 4 groups
Parameter Group IN  |Mean [Std. Deviation ANOVA [P value
Urea Control 3 20.38  [1.598 3.87 0.02
DMBA alone 3 22.19 ]1.132
GSO+DMBA 3 20.58 [1.460
GSO after DMBA 8 20.25 |.886
Total 32 [20.85 [1.469
Creatinine Control 8 .3538 03583 2.68 0.06
DMBA alone 3 .3938 101847
GSO+DMBA 8 .3675 102550
GSO after DMBA 8 3613 103643
Total 32 3691 103236
by DMBA in the Egyptian toad.
REFERENCES Ph.D.  Thesis. Alexandria
Natella F, Belleli F, Gentili V, o piversity. Beypt. (1974):
Ursini F, & Scaccini C. (2002): . Serum enzyr;1e me:a;urement in
[C)iria\?eent Seﬁasrﬁgoan?g:ﬁgﬁgsl experiment hepatotoxicity. In:
oxidative stress in humans. J. %ﬁiﬁzmaﬂMq HI?ISChar’(EdsJ).’
Agric. Food Chem., 26:7720-5. International S N
Nash DT, & Nash SD. (1993): niernationa’ - Symposiim - on
Grape seed oil, a natural agent }&ep atg{tmi(mty. Academic  Press,
. X ’ ew York.
which raises setum HDL levels. J 8. Doll, R. & R. Peto, (1981): The
Bacchi D. Baschi M. Stohs S causes of cancer: quantitative
Rag SD S’en CgK &P’reuss HG’ estimates of avoidable risk of
(20362): ,Cellular ,protection with cancer in the United St.'fltes today.
proanthocyanidins derived from 9 égﬁ;gincg' Igjt'i,6(6;' léﬁf elds
%rﬁpeg 5576-6326 %nn. N.Y. Acad. (2003): Supplement: Biomarkers
BCI” hi D R_ SD. Baechi M of nutritional exposure and
P:}eglfssl Hé} ;% tohs, S ;g(cZ(;OZ)Z nutritional status food mutagens.
et N 0. N
?11(1) ;gfq 2}1;1 C}é 3Ogr0 ;alr?él S{:eg V}’fou:erser;, (1991): . !nhtibitory
S . effects of micronutrients on
?r%irgh%ci(};icm%dglneiétgact. Indian pancreatic  carcinogenesis  in
Neef, J.M., (1985). Polycyclic ?:Za?rsc?gg;}tgiﬁeflz:2157-216r18.lts'
aromatic hydrocarbons (PAH’s). 11. Ogawa, T. S. Higashi, Y.

Kawarada& R. Mizumoto
(1995): Role of reactive oxygen
is synthetic estrogen induction of
hepatocellular carcinomas in rats
and preventive effect of vitamins.
Carcinogenesis 16:831-836.

100




Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011

Ali et al.

12.

13.

14.

15.

16.

17.

18.

19.

O'Neill, 1. K., S. Bingham, A.C.
Povey, 1. Brouet& J.C.
Bereziat, (1990): Modulating
effects in human diets of dietary
fiber and beef, and of time and
dose on the reactive microcapsule

trapping  of  benzo(a)pyrene
metabolites in the rat
gastrointestinal tract.

Carcinogenesis 11: 599-607.
Jiang, Y.H., J.R. Lupton, W.C.
Chang, C.A. Jolly, H.M.
Aukema & R.C. Chapkin,
(1996): Dietary fat and fiber
differentially alter intracellular
second messengers during tumor
development in rat colon.
Carcinogenesis 17: 1227-1233.
Jelinska, M., A. Tokarz, R.
Oledzka and A. Czorniuk-
Sliwa, (2003): Effect of dietary
linseed, evening primrose or fish
oil on fatty acid and prostaglandin
E(2) contents in the rat livers and
7,12-dimethylbenz[a]anthracene-
induced tumors. Biochem.
Biophys. Acta 637: 193-199.
Ernest D. Olfert, DVM; Brenda
M. Cross, DVM; and A. Ann
McWilliam.(1993): Guide to the
care and use of experimental
animals. CCAC, Canada 1: 1-298.
Paget GE, Barnes JM. (1964)
:In: Evaluation of drug activities.
Pharmacometrics. Lawrence DR,
Bachrach AL, editors. Vol. 1.
New York: Academic Press;

Uma Maheswari M & RaoP.
G. M. (2005): Antihepatotoxic
effect of grape seed oil in rat.
Indian J. Pharmacol., 37(3): 179-
182.
Mugbil I, and Banu N (2006):
Enhancement of pro-oxidant
effect of 7,12-dimethylbenz (a)
anthracene (DMBA) in rats by
pre-exposure to restraint stress.
Cancer Letters 240: ( 2): 213-220
Reitman S, Frankel S. (1957): A
colorimetric method for the
determination of SGOT and

20.

21.

22.

23.

24,

25.

26.

SGPT. Am. J. Clin. Pathol.,
28:56-63.

Kind PRN, & Kings EJ. (1954):
Estimation of plasma phosphatase
by determination of hydrolysed

phenol  with  antipyrine. J.
Clin.Pathol., 7:322-30.
PC-STAT (1985): One-way

analysis of variance. Version 1A
(C) copyright. The University of
Georgia. Programs coded by Rao,
M.; Blane, K. and Zonneberg, M.
University of Georgia, USA.
Ozdemir I, Z Selamoglu, B
Ates, Y Gok& 1 Yilmaz
(2007):.Modulation of DMBA-
induced biochemical changes by
organoselenium compounds in
blood of rats. Indian Journal of
Biochemistry & Biophysics 44:
257-259

Al-Attar, A.M.(2004): Influence
of Dietary Grape seed Oil on
DMBA-induced Liver Enzymes
Disturbance in Frog. Pakistan
Journal of Nutrition 3 (5): 304-
309.

Satoh, M., Naganuma, A. and
Imura, N. (1987): Deficiency of
selenium intake enhances
manifestation of renal toxicity of
cis-diamminedichloroplatinum in
mice. Toxicol.Lett., 38(1-2): 155-
160,.

Hallberg E & Rydstrom J
(1987):  Toxicity of 7,12-
dimethylbenz [a] anthracene and
7-hydroxymethyl-12-methylbenz
[a] anthracene and its prevention
in cultured rat adrenal -cells.
Evidence for a peroxidative
mechanism of action. Toxicol.,
47,259-275

El-Demerdash F M (2004):
Antioxidant effect of vitamin E
and selenium on lipid
peroxidation, enzyme activities
and biochemical parameters in
rats exposed to aluminium. J.
Trace Elem. Med. Biol., 18(1):
113-121

101



Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011

Ali et al.

27.

28.

Bakan E (2001): Clinical
Laboratory = Handbook,  Aktif
Publication, Istanbul.

Yu-Tong He, Dian-Wu Liu, Li-
Yu Ding, Qing Li & Yong-Hong
Xiao (2004): Therapeutic effects

29. Salem R, Lewandowski R,

Roberts C, Goin J, Thurston K,
Abouljoud M & Courtney A
(2004): Use of Yttrium-90 glass
microspheres (TheraSphere) for
the treatment of unresectable

and molecular mechanisms of
anti-fibrosis herbs and selenium
on rats with hepatic fibrosis .
World J. Gastroenterol.,
10(5):703-706

hepatocellular ~ carcinoma  in
patients ~ with  portal  vein
thrombosis. J Vasc. Interv.
Radiol., 15(4):335-345

A Cpaal S50 (T) Jfina (ALE— VOV Y Bala ) ABLGYL uind) 93y cu
st Ol A1 (1) ifine (AL — VOV Y Bala (o guilil) Gl A B g 0
OlARN B Aty S

U7 jpadise sass. /' do sass g ib
) g g sl A0S By gaall elias€ll — Do alal il 20K sl gansdll o

Ol 0 (1) ine (AL - VOV Y B3l e 1S AL 3l 8 dieal) ddliaadl IV s (e ) cAadial)
)y Ol ASU A Sl a5 Ll (e a5 3auSY) ilalian a5 (oSl ) puall g8 Lesa 2al
il gy ey il A Al ) o2 (e Caagl) IS (lia (e BuSM Balian Gailiad 4l Gaind) 5k
Lol 0 (1) iz (A - VO Y Bale (e Aalil) 4y 6lS0 5 Dpasll dpandl e

el Jari el 53 iy o Al il 1) Lo yas g Al Al jall (e Caagd) (S s daal) (e gl
Ol 8 (da ysal) B3l Gl 5 (1) Qe — YOV Y e KU 5 20 8 daalill

de ganall o Sy Y Ae sand) (e sane ol () el Gl s Caed r&ialll gk
(1) iz (AL - YOI Y Balay caad se Al Ao panall, Aol de ganaS Lgalaiind oy dallaal) e
) G ALY Gl 0 (1) Jine (S - VOV Y 30ley Cand ge G e ganall | (e ol B2 ansl 0l
‘_r‘\l_'\:_Vc\Y EALAA.:_I;\_\.:J\JJAJQ_\)JAL\A.‘}: mmbﬂ ic genall Lalg ¢ (e il 3aal (il BYM)
Slaals glall (aaa ¢ LSO A S ¢ pall b Sl ey 31 LA 3 085 e sanl 3] Gl 30 (1) e
¢ Al La Dl il g gag e ae) 30l al JLuS V) Glaliglall (man ¢ cpa¥) AU el g )
S i 5 Sl LA e anaS el S Ll sl Gl g 20 Adka 5 il 0l s sladl s JY N

Ao U (s siua (A5 S 30l ) as g Atk yuall salall < yeldal ¢ Adailiall Ao ganall pe A0 laally il
3G @lin o LS @lidls glall (oaaa ¢ Grad) AL L g ) luali glall (oman ¢ LSO (pa cpa g gl
38 (s slall g Cpaa sadW1 5 40ISH L 330 i g O e (¢ ity S5 ¢ Ll gall iy giasa 5 (e
Ao 3l siae (a8 Ak el 5oLl ) ALY el gy iy ) elhae | (st Ly Cauaidls)
AL bty il ST Gladls dall (gmam ¢ cpaey) 3080 @l g ) @luadli glall (oaaa ¢ LSO (e a5yl
G s (o8 ila 5T a5n s G ab U e 5 Ll gl (5 s Ll adl) 35 o pale JS5 0a)
O Al e 45 )aally (al s sladl s JY 301 5 ¢ 40l Lo 53N il g 5 Candi ) 288 Lyl ¢ (il S5 Ll 5ol
Aba yasall saball aay f e uiadl 53y elae) o a pe ) e g as g Ak pusal) 33l ) Caa ya5 )
Ablall de genall b Ol I G aie 188 ol 58 (Y (o shse e A1)

ol il a3 s sale (puent ) (531 Ak pusall 83Lall ) ASLaYL Cuiall 53 iy S g 3ladl s AuaMAl)
Ol 8 Ak jesd) 83l e Aaalil) 2SI S il

102



