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ABSTRACT

Saponins of defatted soybean seeds and tannins of faba bean hulls were
extracted, freeze-dried and the chemical composition was determined before and after
extraction and freeze-drying.

The hepatoprotective and anti-fibrotic activities of these freeze-dried extracts
on carbon tetrachloride (CCls)-induced hepatotoxicity on rats were evaluated.
Repeated administration of CCls subcutanecusly {S.C) on rats for 8 weeks significantly
elevated serum enzymes activity assessted for liver function, i.e., AST, ALT and ALP.
Also, the same administration accumulated and deposited the hepatlc collagen protein
of rats.

The altered chemical parameters and the accurnulated and deposited collagen were
significantly benefited by the both freeze-dried extracts administration per orally (P.O).
The results show that both freeze-dried saponin and tannin extracts have a
hepatoprotective and anti-fibrotic activities against CCLs induced hepatotoxicity in
rats, but the mechanism and the active compounds of these extracts require further

studies.
INTRODUCTION

Legumes have diverse uses and roles in agriculture and
environmental protection. (D Mello and Devendra, 1995).

Legumes play an important role in the traditional diets of many
regions except so the world especially, in the Middle Eastem region. In
contrast, in Western countries beans tend to piay only a minor dietary role
despite the fact, that they are low in fat and are excellent sources of protein,
dietary fiber, and a vanety of micronutrients and phytochemicals (Messma
©1999).

Soybeans have many unique phytochemicals including iscflavones,
saponins, phytates, phytosterols, phenolic acids and trypsin inhibitors (Wang
and Wixan, 1999), Also, faba bean hulls are rich in proanthocyanidines (PAs)
(condensed tannins) (Cabrera and Martin, 1986).

Many phytochemicals have been considz.ed antinutrient in traditional
nutritional theory, However, all of these compounds have been cited as
important in prevention of degeneration conditions such as heart diseases
and cancers (Wang and Wixan, 1999).

Carbon tetrachloride (CCls) is a potent toxic agent produces liver
injury in many species (Slater,1984) and different kinds of hepatic lesions
including hepatocellular necrosis and subsequent regeneration or cirrhosis.
As the injury spreads within the cell, all the mitochondrial properties and the
cellular elements affected (Trivedi &Mowat, 1983).
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As a result of increased interest and intensive research activity in
food phytochemicals of plant origin, the present investigation was carried out
to study and evaluate faba bean tannins and soybean saponins as a
hepatoprotective and anti-fibrotic compounds on chronic liver injury and
fibrosis induced by chemical toxic agent (CCly) .

MATERIALS AND METHODS

Materials
Faba bean hulis and soybean seeds:

Commercial faba bean {Vicia faba) hulis were obtained from local
market , Giza, Egypt. Soy bean (Glycin max) seeds were obtained from
Soybean Processing Factory, Food Technology Research Instutute,
Agriculture Research Center, Giza, Egypt.

Standards:

Crystalline catechin, saponin and pyrogaliol were obtained from
Sigma Chemical Co., Saint Louis, Missori, USA. 4-hydroxy trans-proline was
obtained from Fluka Chemical Co..

Solvents:

Acetone , ethyl-alcohol and propanol were further distillated before use.
Animals:

Thirty-six Winster albino rats were obtained from Organization of
Biological Products and Vaccines (OBPV), Helwan Farm, Helwar.-Cairo,
Egypt.

Carbon tetrachloride:

Carbon tetrachloride (CCl;) was obtained from Feinchemie KG.,

Sebnitz, Germany.

Kits: '

Kits of Glutamate — Oxalate — Transaminase (GOT) / (AST),
Glutamate— Pyruvate - Transaminase (GPT) / (ALT) and Alkaline
Phosphatase (ALP) were obtained from Biodiagnostic Co., 29 El-Tahreer St.,
Dokki-Giza, Egypt.

Other chemicals:

Ali other reagents and chemicals were of reagent grade and were used
without further purification.

Methods:
Faba bean tannin extraction:

Tannins from commercial faba bean hulls were extracted and freeze-
dried according to Treviflo et al. (1992).

Determination of total phenolic and condensed tannin contents:

Total phenolic and condensed tannin contents of faba bean hulls(T)
before extraction and after extraction and freeze-drying((T*) were determined
by the Folin-Denis (Burns, 1963) and Vanillin-Hydrochioric Acid (Broadhurst
and Jones, 1978) methods, respectively.

Soybean saponin extraction:

Saponins from defatted soybean seeds were extracted according to
lkedo et al. (1996) then the obtained extract was concentrated and freeze-
dried.
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Determination of saponin content:

G CCl

‘éTpomns of defatted soybean seeds(S) and the freeze-dried
extract(S") were determined by the method of Hiai et al. (1976) .

Chemical composition:

The dried faba bean hulls(T), freeze-dried tannin extract(T) dried
defatted soybean seeds(S) and freeze-dried saponin extracS') were
analyzed for crude protein, ether extract, crude fiber and ash according to
AQAC (1995).

Animal adaptation and administration protocols:

Animals were fed with a mixture of feed and barley ( 3:1W:W) until a
constant weight was reached 210 to 360 g, then they were housed in
individual cages, the houses were kept at 25¢5°C, and a 12 hs, light/dark
cycle. Then animals were fed with a standard taboratory diet until the end of
the experiment. After an adaptation period for 7 days, rats were divided into
six homogenous groups each of six as follows:

Group (1): Served as a normal control group, receiving paraffin oil
{3mL/.Kg,S.C.) two times per week for eight weeks, and normal
saline (5 mL/Kg,P.Q.), four times per week for 8 weeks, at
lntervals with paraffin oil dose.

Group (2): Served as Injured group, receiving 40% CCl,; (3mL/.Kg,S.C.} in

G, control paraffin oil, two times per week for eight weeks, and normal
saline (5 mbl.Kg, P.Q.), four times per week for 8 weeks, at
intervals with CCl, dose.

Group (3): Served as saponin group, receiving paraffin oil (3mL/Kg,5.C) two
G,:CCl, fimes per week for eight weeks, and freeze-dried saponin
extract(0.125g /5 mL.Kg™,P.Q.), four times per week for 8 weeks,

at intervals with paraffin 0|I dose.

Group {4): Served as tannin group,  receiving paraffin oil

\ {3mL/.Kg,S.C.) two times per week f~, eight weeks, and freeze-

G;:8 dried tannin extract(0.125g / 5mL / Kg,P.0.), four times per week
for 8 weeks, at intervals with paraffin oil dose.

Group(5): Served as saponin — CCl4 treatment, receiving 40% CCl/ paraffin
\ oil (3mL/Kg,S.C.) two times per week for eight weeks, and
GaT freeze-dried saponin extract (0.125g /5 mL/Kg,P.0Q.}, four times
per weeks for 8 weeks, at intervals with CCl, dose.
Group({6): Served as tannin — CCl, treatment, receiving 40% CCl,/paraffin oil
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Gs:CClyS' (3mL / Kg,S.C.) two times per week for eight weeks, and freeze-
dried tannin extract (0.125g /5 mL /Kg,P.0Q.), four times per
week for 8 weeks, at intervals with CCl, dose.

(In the present study, we have been adjust the dose of the freeze-
dried extracts to mimic the same dose of silymarin, a well known
hepatoprotective drug, in the experimental rat model).

Assessment of liver function:

Blood was withdrawn from the inferior vena cava of the eye under
diethyl ether anesthesia 24 h., 3, 6, and 8 weeks after all treatments, the
blood left to co-agulate at room temperature for one hour, serum was
separated by centrifugation at 3000 rpm/4°C/20mins.

Serum glutamate —oxalate- transaminase (sGOT)/(sAST) and serum
glutamate- pyruvate-transaminase (SGPT)/(ALT) activities were measured
according to Reitman & Frankel {1957); serum alkaline phosphatase (SALP)
activity was measured according to Belfied & Goldberg (1971).

Assessment of anti-fibrotic property and collagen content:

At the end cf eight weeks, all animals were killed, liver tissues were
removed and liver sections were taken from right lobe.Then dehydrated by
95% ethyl alcohot for 5-6 h, and defatted by acetone for two days. The
defatted tissues were dried in an oven at 110°C then grounded into powder,

collagen content and the anti-fibrotic property were estimated by the
measurement of the content of hydroxyprofine in the powderec livers
according to the method of Woessner (1961) and modified hy faitinen et al.

(1974). '

Statistical analysis:

The data obtained from the biclogical and biochemical evaluation
were statisticaily analyzed according to Snedecor and Cochran {1382).

RESULTS AND DISCUSSIONS

Chemical composition:

Data in Table (1} represent the proximate composition of milled faba
bean hulls (T} and defatted soybean seeds (S) before extraction of tannins
and sapehins.

Table (1): Proximate composition on dry weight basiscf milled faba
been hulls (T) and defatted soybean seeds (S) of tannins and
saponins :

Crude Ether Crude

Sample protein {%){extract (%)| fiber (%) Ash (%) | Phytochemicals {g/kg)
Total phenols 46.08

T 8.14 0.96 52.58 3.10 Tannins20.11

48.95 8.16 8.2¢ 8.25 Saponins 39.79
- Tannins expressed as catechin equivalents.

- Total phenols expressed as pyrogallol equivalents

-  Sapunins expressed as standard saponin equivalents.

Data in Table (2) represent the proximate composition of freeze- dried tannin
extract (T‘) and freeze-driad saponin extract (s).
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Table {2): Proximate com\posmon on dry weight basis of freeze-drled
tanins extract (T') and Freeze-dried saponin extract (S'):

Crude Ether Crude
Sample protein (%) lextract (%)| fiber (%) Ash (%) | Phytochemicals (g/kg)

A Total phenols 937.04
T 4.75 0.17 0.00 5.44 Tannins 565.41
S’ 15.42 6.24 0.00 14.39 Saponins 420.50

- Tannins expressed as catechin equivalents.
- Total phenols expressed as pyrogatlol equivalents.
- Saponins expressed as saponin standard equivalents.

Biological evaluation
Effect of saponin and tannin extracts on elevated serum
transaminases:

The mean values of serum aspartate aminotransferase (AST)
activities 1U/L are shown in Table (3). It is clear that injection of 40% CCl,-
Iparaffin oil (3mis/ Kg, S.C.) resulted in 2.99, 2.36, 2.96 and 5.53 folds
increase in serum AST activities at 24 h., 3, 6 and 8 weeks, respectively in
group (2) as compared to its normal control values.

Table (3): Effect of saponin and tannin extracts on elevated serum
aspartate aminotransferase (AST) activities 1U/L:

'proups . Experimental period

24h. ~ 3weecks 6weeks | Bweeks
G, :Control | 56.000°+4.517 | 70.833°+7.330 [119.833"7+22 26260. aas“:79 390
G2 CCls 167.8337+8.180 [166.8337+0.368] 355.000°+7.642 [1443.333"164.700

- Bncrement fold 2.99 236 . 2.96 B 5.53

Gs: S 50.000'+2.968 |105.833"+13.934]| 192,500 +95.06 [595.000+263.570
Ga: T 72.007+2.191 | 87.000":6.899 [ 316.67°+36.148 [461.000°+101.499
Gs: CCla/S' 128.000"+23.689 | 127.000°:10.78 | 288.333"°+14.72 [796.667°+142.642
% recovery 23.73% 23.88 18.78% 44.80%
Gs:CCIJT  [137.167" - 16.463| 101.500"°+5.857 |329.333"+35.48|711.667°+127.971
% recovery 18.27% 39.16% 7.23% 50.69%
LSD P<0.05=57.493

* Mean with the same letter {s) are not significantly dlfferent.

The mean values of serum alanine aminotransferase (ALT) activities
IU/L. are shown in Table (4). It is clear that injection of 40% CCIl4/ paraffin oil
(3 mis/ Kg, S.C.) resulted in 1.74, 1.63, 1.30 and 4.57 folds increase in serum
ALT activities at 24h., 3, 6, and 8 weeks, respectively in group {2) as
compared to its normal control values.

Hepatocytes contain many enzymes tha' may be released into the
blood if the cell membranes are damaged. An elevation of serum enzymes
such as ALT and AST reflected damage to the hepatic parenchymal cells
(Stacey et al., 1993) .This was associated with a number of inflammatory
disorders (Sinha & Saran, 1972 and Hoder & Wilkinson, 1980) and massive
necrotic lesions of hepatocyte (Rees & Spector, 1961}, because of their high
concentrations and easy liberation from the hepatocyte cytoplasm (Kirchain &
Gill, 1997).
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Table (4): Effect of saponin and tannin extracts on elevated serum
alanine aminotransferase (ALT) activities 1U/L:-

iGroups .Experimental period
24h. 3 weeks 8weeks 8weeks

G:1 :Control_ 122.333" +3.266 | 27.167 +2.483 | 63.000°>+23.630 |96.3337°+26.912
Gz: CCla 38.833% +10.187144.3335 +0.374| 81.833° +14.865 1439.830™t61.157
increment fold 1.74 1.63 1.30 4 57

Ga S 34.500% £9.116 [26.5000"+3.564] 120.000° +58.652 | 364.167°+163.230
Gy T 21.667 £1.966 |42.167°+19.135 | 119.333"+8.066 [354.000°:53.889
Gs: CClLYS' |75.333°°7+10.3864] 67.505% +25.177 [119.167°+24.983| 302.500°+155.748
Gs:.CClJ/T {55333 +2.944 | 56.000+5.329 [217.167°+31.391(333.333°+72.296

LSD P<0.05=62.106
* Mean with the same letter (s) are not significantly different

in the present study, administration of CCl, for 8 weeks resulted in a
significant elevation of serum AST and ALT activities.

Several researchers reported the elevation of serum transaminases
activities following the administration of toxic doses of CCly in rats (Danhof et
al., 1985 Lin et al, 1998; Lind & Gandolfi, 1999; Chen et al, 2000; Lu et al,
2000 and Ohta & Sahashi, 2002).

Despite numerous investigations, the mechanism of CCl;-induced
liver injury is due to its metabolism by the mixed-function oxidase sysiam in
the endoplasmic reticulum of the liver. The first step is a rapid reductive
formation of trichloromethyl ( CCl;} radical by complexing with one or more of
the cytochrome P-450 (Recknage! & Glende, 1973}. CCly is thought to
induce lipidperoxidation resulting 1 the release of microsomal
‘carboxylesterase and other enzymes such as aminotransferases into the
extracellular compartment, including bicod serum (Zimmerman, 1978} and
this may consistence. with the above results conceming the elevation of
transaminase eneymes after CCl, in-toxicantion.

Data in Tables 3 and 4 show the normal control values of serum AST
and ALT activities (IU/L) in group (1). Given freeze-dried saponin extract
{0.125g/5mis /kg, P.O.) in group (3) and freeze-dried tannin extract
{0.125g/5mis / kg, P.O.) in group (4) 4 times per week for six weeks did not
significantly affected serum AST and ALT activities as compared to its normal
control values.

In consistence with the above findings, rats fed on high tannin diets
showed a considerable hypertrophy of the parotid glands accompanied by a
large increase in their content of unique proline-rich proteins, these proteins
have a very high affinity for tannins suggesting that function as & primary
defence against dietary tannins immediately on their introduction to the
digestive tract (Mehansho et al., 1983). Also, transaminases activity was not
changed by anti-nutritional diet (Yugarian et al, 1992 and El-Shemy et al.,
(2000). ’

In the 8" week, there was an elevation of serum AST and ALT
activity in groups 3 and 4. We therefore suggest that it may be due to an
accumulation of freeze-dried extracts in the hepatocytes until the end of the
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experimental period resulted in liver lesions which accompanied by an
elevation of serum AST and ALT activities up to the normal control values.

Although, condensed tannins and saponins have strong antioxidative
activity in vitro and can, in small doses, prevent CCl, induced liver injury, but
larger doses result in liver lesions (Lin et al., 1998).

From Table (3) it is clear that the significant reduction and recovery
occurred in serum AST activity was 23.73, 23.88, 18.78 and 44.80% at 24h.,
3, 6 and 8 weeks, respectively when freeze-dried saponin extract was
administered (0.125g/5mls / kg, P.Q.) in group (5) and 18.27, 39.16, 7.23 and
50.69% at 24 h, 3, 6, and & weeks, respectively when freeze-dried tannin
extract was administrated {0.125g/5mis / kg, P.Q.} in group (6} as compared
to the injured group (2).

However, these freeze-dried extracts failed to reduze the elevation
occurred in serum ALT activity at the 8" week, when CCl, was administered
for 8 weeks Table (4) in groups (5 and 6).

The significant reduction and recovery occurred in serum AST
activities due to administration of freeze-dried saponin and tannin extracts are
in harmony with those of other investigators who assessed the
hepatoprotective activities of other tannin and saponin extracts on decreasing
activities of AST and ALT induced by CCl, (Jeong & Park, 1998; Lin et al,,
1998 and Chen et al., 2000).

Effect of saponin and tannin extracts on elevated serum alkaline
phosphatase (ALP) activity IU/L:

The mean values of serum ALP activities { 1U/.) are shown in Table
(5). tis clear that injection of 40% CCl/paraffin oit (3mis / Kg, $.C.) resulted
in 2.5, 2.76, 1.7 and 1.2 folds increase in serum ALP activities at 24h., 3, 6,
and 8 weeks, respectively in group (2) as comparad to its normal control
values. :

Table (5): Effect of saponin and tannin extracts on elevated serum
alkaline phosphatase {ALP} activity IU/L.-

Groups Experimental period

24h. 3 weeks Gweeks Sweeks
G:-Contro! | 86.210°23.615 | 98.70277 +4.04 | 147.2237 °£11.850 | 270.840° £36.284
Go: CCly 2158570210650 | 272.273°:37.026 | 2461430334114 | 333.0107:11.360
increment fold 2.50 2.76 1.70 1.20
Ga: S 69.610'18.150 | 133.8007°£16.202 | 112,867 °220.151 | 219.253°° 244260
GaT 101.108 0 £33.107 | 100.3527°°215.058 | 104.653 020767 | 169.162° +54.217
Gs: CClJ/S' | 91.288”:9.257 125,938~ £8.261 | 1025937 +27.879 | 241.775 '175.165
% recovery 57.71% 53.75% 56.32% 27.4C%
Ge :CClJ/T' | 2211300168227 | 251687°°229.155 | 181.755 °250.426 | 271.965° 50,055
% recovery 2.44% 7.56% 26.16% 18.33%

LSD P<0.05= 40.27
* Mean with the same letter (s} are not significantly different

Hepatocytes contain many enzymes that may be released into the
blood if the cell membranes are damage. Elevated levels of alkaline
phosphatase indicate injury to biliary apparatus of the liver (Zimmerman,
1978 & 1982 and Stacey et al., 1993). Increase in ALP appears to result from
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increased hepatic synthesis of the enzyme rather than leakage from bile duct
or failure to clear circulation (Martin & Friedman, 1998).

Drug induced hepatocellular injury is associated with rise in alkaline
phosphatase level usually to less than three times the upper limit, uniike the
massive increases in ALT and AST (Schiano & Black, 1998).

In the present study, administration of CCl, for eight weeks resulted in
significant elevation of serum ALP activity.

Several researchers reported the elevation of serum ALP activity

following the administration of toxic doses of CCl, in rats (Danhof et al., 1985;
Schiano & Black, 1998 and Mohamed Amany, 2002).
Data in Table (5) show the normal control values of serum ALP activities
{IU/L;. Given freeze~dned saponin and tannin extracts at a dose of
(0.125g/5mis.kg”, P.0.) four times per week for eight weeks groups (5 and 6)
did not sugmf‘cantly affected serum ALP activity (they still in the normal
values).

This result is in acceptable with those of Yugarian et al., (1992) and
El-shemy et al., (2000} who reported that ALP activity was not changed by
anti-nutritional diet, but Lei et al, (71993} found that plasma alkaline
phosphatase activity was sllght!y decreased linearly with increased dietary
phytase activity.

From Table (5) it's also clear that the significant reduction and
recovery occurred in serum ALP activity were 57.71, 53.75, 58.3" and
27.40% at 24h., 3, 6 and 8 weeks, respectlvely when freeze-dned saponin
extract was admlmstered (0.125g/5mis kg™*, P.0O.) in group (5) and 2.44, 7.56,
26.16, and 18.33% at 24h., 3, 6, and 8 weeks respectlvely when freeze-
dried tannin extract was admlnlstered (0.1259/5mls.kg™", P.O.) in group (6) as
compared to injured group {2) . :

The above ‘findings maybe interpreted the significant
. hepatoprotective action of these extracts on the reduction of elevated serum
ALP activities with small differences indicated that the freeze-dried saponin
extract is more efficient than the freeze-dried tannin extract in reducing
elevated activity of serum ALP induced by CCl,.

Effect of saponin and tannin extracts on elevated hepatic collagen:

The mean values of hepatic collagen mg/g dried liver are glven in
Table (6). It is clear that injection of 40% CCl Jparaffin oil {3mls. Kg S.C)
two times per week for 8 weeks resulted in a significant elevation in hepatic
collagen by 2.7 folds in group (2) compared to the normal control value.

Repeated administration of CCl, toc rats for § weeks (also the
occupational exposure to human) induced chronic liver damage and liver
cirrhosis or fibrosis as reported by Perez Tamayo( 1983) ; Stacey ef al.
(1993) and Chen et al.( 2000).

Collagen degradation might be impaired in liver cirrhosis and it
deposited in it leading to a disruption in normal architecture and function
(Stacey et al., 1993 and Chen et al., 2000).

In the present study, administration of CCly for 8 weeks resulted in
chronic liver damage associated with a significant elevation in hepatic
collagen and this in concern with the above researchers.
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Despite numerous investigations, the mechanism of CCl,-induced
hepatic collagen deposition or degradation due to the imbalance between
synthesis and degradation of it, thus explaining the accumulation of collagen
and this process is irreversible. The decreased collagenolysis may be the
resuit of changes involving collagenase and susceptibility of substrate (Chen
et al., 2000).

Table (6): Effect of saponin and tannin extracts on CCl-induced an
elevation of hepatic collagen:-

roups Collagen content as mgig dried liver
G1 : Control 6.857" +0.437
G2 : CCl 18.527°+1.522
Increment fold 2.7
G3: S 8.930°"+1.005
G T 7.893°°40.352
Gs: CClJ/S' 10.383° 10.442
% recovery ' 43.96%
G : CCly/T 10.117-°+0.186
% recovery 45.39%

LSD P<0.05= 1.4292
* Means with the same letter(s) are not significantly different

Data in Table (6) show the normal control levels of hepatic collagen
mg/q dried liver. Given freeze-dried saponin and tannin extracts 4 times per
week for 8 weeks per orally resulted in slight increase in hepatic collagen in
groups (3 and 4) this may be due to the accumulation of small amounts of
these extracts in the hepatocytes within the end of the experimental period
which may be lead to liver lesions accompanied by a slight increase in
hepatic collagen. :

It is clear from Table (6) that the significant reduction and recovery
occurred in the elevated hepatic collagen was 43.96 and 45.39% when
freeze-dried saponin extract in group (5) and freeze-dried tannin extract in
group (B8) were given perorally, respectively as compared to the injured group

{2).

Phenolic compounds, particularly catechins and those containing a
gallate ester, were effective at micromolar concentration at inhibiting
proteoglycan, collagen break-down and inflammation accompanied by
destruction of the connective tissues (Adcocks et al, 2002). Also saponins
particularly, Gypenoside improved the collagenaiytic activity, the .degradation
of newly synthesized collagen and the repair of hepatocyte (Chen et al.,
2000), this may be in consistence with our findings.

REFERENCES

Adcocks , C.; Collin , P. and Buttle , D. J. ( 2002 ) Catechins from green tea
{Camellia sinensis ) inhibit bovine and human cartilage protecglycan
and type |l collagen degradation in vitro .J. Nutr. , 132 : 341,

AOAC ( 1995 ). Official Methods of Analysis of the Association of Official

5415



Shaban, O. A. et al.

Analytical Chemists. 16 ™ Ed ., Published by the Association of Official
Anaiytical Chemicts. Arlington , Virginia , 2220 USA .

Belfied , A. and Golcberg , D.M. (1971). Human serum glucose-6-
phosphatase acthty :confirmation of its presence and lack of
diagnostic value, Enzyme , 12 : 5561,

Broadhurst , R.B. and Jones , W.T. { 1978 ) . Analysis of condensed tannins
using acidified vanillin .J. Sci . Food Agric. , 29 : 799.

Burns , R.E.( 1963 } . Methods of tannin analysis for forage crop evaluation.
Georgia Agricultural Experiment Stations. Technical Bulietin No. 32 ,
College Agric ., Athens Univ.

Cabrera , A. and Marhn A . (1986 ). Variation in tannm content of Vicia faha
LJ. Agnc Sci., 106 : 377. _

Chen , J .C.; Tsai, C C.;Chen, LD.; Chen H.H . and Wang, W.C. (
2000 ) .Therapeut:c effect of gypenOSIde on chronic liver injury and
fibrosis induced by CCl 4in rats. Am. J. Chin . Med ., 28 { 2): 175.

Danhof , V.; Hisacka , M. and Levy , G. { 1985 ) . Kinetics of drug action in
disease states .XI: Effects of experimental liver disease on the
pharmacodynamics of phenobarbital and ethanol in rats . J. Pharmacol.
Sci., 74 (3): 321,

D' Mello , J.P.F and Devendra , C. { 1995) . Tropical Llegumes in Animal
Nutrtt!on .Eds. , D'Mello , J.P.F and Devendra C ,PP.1, Wallingford ,
UK.

EL-Shemy , H.; Abdel — Rahim , E.; Shaban, O.; Ragab, A. and Fujita , K,

: ( 2000 ) .Effect of antl— itritional factors on some body const:tuents
and enzymes activity of 1.;ale albino rats. .Recent Res. Devel. Agric.
Food Chem ., 4:41. '

Hiai , S:; Qura , H . and Nakajima , T. { 1976) Color reaction of -some
sapogenms and sapomn with vanillin and sulfuric acid .Planta Medica

,29:116.

Hoder M. and Wilkinson , JH. ( 1980) Enzymes in Chemical Diagnosis of
Disease { 2 ™edition ) .

Eds ., Brow , S.S _; Mitchel , F.L. and Young, S.D., pp. 363, Biomed. Press ,
Amsterdam, New York , Oxford .

lkedo , S. ; Shimoyamada , M. and Watanabe , K. { 1996) : Interaction
between bovine serum albumin and saponin as studied by heat stability
and protease digestion. J.Agric. Food Chem ., 44 : 792.

Jedng , H.G. and Park , H.J. ( 1 998) . The prevention of carber: tetrachloride
— induced hepatotoxicity in mice by alpha-hydrin : inhibition of
cytochrome P-450 2 E1 expression . Biochem. Mol. Biol . Int., 45 ( 1) :
163.

Kirchain , W.R. and Gill , M. A { 1997) . Drug — induced liver disease . In :
Pharrnacotherapy ( 3 ™ edition ) . Eds ., Dipiro , J.T.; Talbert, R.L. ;
Yee , G.C. ; Matzke , G.R. ; Welis , B.G. and Posey , LM. , pp. 801 -
814, Connecticut : Appleton and Lange .

Laitinen , O. ; Kivirkko , K. 1. and Prockop , D.J . { 1874 ) .Clinical application
of urinary hydroxy proline determination . Acta Med. Scand . Suppl. ,
577.

5416



J. Agric. Sci. Mansoura Univ., 30 (9), September, 2005

lei , X .G. ; Ku, P.K ; Miller , ER. and Yokoyama , M.T. { 1993 )
Supplementing corn-soybean meal diets with microbial phytates lineary
improves phytate phosphorus utilization by weaning pigs. J. Anim .
Sci., 71: 3359 .

Lin,C.C;Hsu,YF. ;Lin, TC.; Hsu, F.L. and Hsu , HY. { 1998 ). Anti-
oxidant and hepatoprotective activity of punicalagin and punicalin on
carbon tetrachioride-induced liver damage in rats . J. Pharm .
Pharmacol ., 50 : 789,

Lind , R.C. and Gandolfi , AJ. ( 1999 ) .Hepatoprotection by dimethyle
sulphoxide . H-Characterization of optimal dose and the latest time of
administration for effective protection against chioroform and
bromobenzene induced injury. Exp. Toxicol . Pathol ., 51 { 6) : 537.

Lu, K.L.; Chang , Y.S. ; Ho, LK. Lin, C.C. and Tsai, C.C. { 2000 ). The
evaluation of the therapeutic effect of tao — shang - tsao on alpha —
naphthy! isothiocyanate and carbon tetrachloride - induced acute liver
damage in rats. Am. J. Chine . Med. , 28 (3-4 ) : 361.

Martin , P. and Friedman , L.S. { 1998 ) . Assessment of liver function and
diagnostic studies. In: Handbook of Liver Diseases. Eds ., Friedman ,
L.S.; Keeffe , E.B. and Maddrey , W.C. , PP. 1-14, London : Churchill
Livingstone .

Mehansho , H. ; Hagerman , A,; Clements , S. ; Butler , L. ; Rogler , J. and
Garlson , D .M.{ 1983 ). Modulation of proline—rich protein biosynthesis
in rat parot:d giands by sorghums with high tannin levels . Proce@nng
of the National Academy Science , 80 : 3948 .

Messina , M .J. ( 1999 ). Legumes and soybeans overview of their nutnﬂonai
proﬁles and heaith effects . Am. J. Clin . Nutr., 70 ( Suppl. ) : 439 S.

Mohamed Amany,S.(2002). A toxicological study on some antmx:dagts
Ph.D.Thesis,ForensicMed.Toxicol.Sec.,Fac.Med.,Cairo N
Univ.,Egypt,PP.84. *

Ohta , Y . and Sahashi, D . ( 2002 } . L-tryptophan administration promotes
the reversion of pre — estabhshed chronic liver injury in rats treated with
carbon tetrachloride . J. Nutr. Biochem. , 13 : 550.

Perez Tamayo , R. ( 1983 ). Is cirrhosis of the liver experimentally produced
by CCl; an adequate mode! of human cirrhosis? Hepatol ., 3 ( 1) : 11,

Recknagel , R.O. and Glende , E.A. (1973). Carbon tetrachloride
hepatotoxicity an example of lethal cleavage . C.R.C. Crit Rev.
Toxicol., 2 : 263.

Rees , K.R. and Spector , W.G. { 1961 ) . Reversible nature of liver damage
due to CCl, as demonstrated by the use of phenergan . Nature , 189 :
821.

Rietman , S. and Frankel , A. ( 1957 ) : A colorimetric method for
determination of serum glutamic oxal=z cetic and glutamic pyruvic
transaminases . Am. J. Clin . Pathol ., 28 : 56.

Schiano , T.D. and Black , M. ( 1998). Drug - induced toxic liver disease . In:
Handbook of Liver Disease. Eds., Friedman , L.S. , Keffe , E.B. and
Maddrey , W.C., PP. 103 -123, London : Churchill Livingstone.

Sinha , K.P. and Saran , A ( 1972 ) . Serum transaminase level during the
course of administration of CCl, to rabbits. Ind. J. Med. Res. , 60 :1378.

Slater , T.F. ( 1984 ) . Free radical mechanisms in tissue injury . J. Biochem.,
222: 1.

5417



Shaban, O. A. et al.

Snedecor , G.W. and Cochran , W.G. ( 1982 ) .Statistical Methods ( 7 ™
edition } . Eds ., Snedecor , G.W. and Cochran , W.G. , PP. 507 , The
Lowa State Univ. Press .

Stacey ., N.H. ; Haschek , W.M. and Winder , C. ( 1993 ) . Systemic
tomcology In: Occupatronal Toxicology . Ed Stacey , N.H. Chap 3,
PP. 37-75 . London : Taylor and Francis Ltd., London UK.

Trevifio , J.; Ontiz, L. and Centeno , C . ( 1992 ) . Effect of tanmns from faba
beans { Vicia faba ) on the digestion of starch by growing chicks .
Anim. Feed Sci. Tech., 37 : 345.

Trivedi,P.and MowatA.P. (1983). Carbon tetrachioride-induced hepatic
fibrosis and cirrhosis in developing rat :an experimental model of
cirrhosis in childhood. Br.J.Exp.Pathol.,64:25.

wang , C. and Wixon , R. ( 1999 } . Phytochemicals in soybeans : Their
potential health benefits. INFORM , 10 ( 4) : 315.

Woessner , J.F. ( 1961 } . The determination of hydroxy proline in tissue and
protein samples containing small proportion of this amino acid . Arch.
Biochem . Biophys ., 93 : 440.

Yugarian , T, Tan, BKH.; The , M. and Das , N.P. { 1892 ) . Effect of n-6
and n-3 fatty acids on the proliferation of human lymphocytes and their
secretion of TNF-a and IL.-2 in vitro. Lipids, 27 : 81.

anmerman , H.J. { 1978 ). The adverse effects of drugs and other chemicals
in the liver. In ; Hepatotoxicity .Ed., Zimmerman , H.J. , PP. 3-164 |
New York : Appleton - Century-Croft .

Zimmerman , H. J. { 1982 ) : Chemical hepatic injury and its detection .In :
Toxicology of the liver . Eds., Plaa , G.L. and Hewitt , W.R. , New
York: Rovan Press . o

a3 5 Oapal Galiiue (a JSE (s8N LA Suaaad p Bl S LD
o= O3 SN 3918 Al ) Sabe Al gy Sdaall SN aandll o Gyadaal
S

H_Mdﬁdw&ii.wyéﬂa@us MM‘.‘J“'

AN Aaala = Ao 50 A7

. *e

Le1,50 Gigadl 385m = LY Lo g15i Gigay dgaa = Jrakaal L sL5S5 Cigay pud

3l et a5 pad Jadll i il y (A Aoy e Lgeall Jgi sk Clisiphia
-ipll y galiE W Glee dmp y i Lgy e S G a5 LS ¢ langiad

U JUAPON PPPEY.C WA VENA PR L R PYPY. L PUEJPE RY SR I WOREL IO (. PPt
203 SH 3518 a5 Bl A g5 3 palh

e s i ld B0 G0 S )01 ) Sk el R e S Gad (gl
ALP, ALT B pall o 53930 gall 5 280 il o Saaanall by 5YH a3 6 a2 (5 glae LG5
Ol G360 0 g fS1 5 I Al L) s il L L, AST

Lol Y pina Uaad Guad pagall 5 o815l G S0 g adll Joae (3500 25aS) g 50
cediaa) Sloalitiidl Wiy ddaadl
S 3 I it Claalidad ol BLS 5 4800 80 5 Al (f Suaad g3 Rkl s
<Shilins (g il

5418





