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ABSTRACT

This work examined the protective effect of three different levels of the aqueous extract of the
medicinal plant Hegleg (Balanites aegyptiaca) on liver damage induced by CCl, as well as kidney
function and antioxidant biomarkers in albino rats. Balanites aegyptiaca volatile extract was isolated and
analyzed by using GC and GC/MS and the total phenolic content was done by Folin—Ciocalteu reaction.
Different groups of animals were pre-treated with plant extract (0.25%, 0.5% and 1% in drinking water)
for two weeks and injected with CCl, (1.195ml/kg body weight) on the last day of the second week with
contentious extract supplementation for another 15 days. The effect of the three levels of plant extract on
the activity of transaminases (AST&ALT), y-glutamyltransferase (y -GT), lactate dehydrogenase (LDH),
alkaline phosphatase (ALP), glutathione peroxidase (GP-X), superoxid dismutase (SOD) , glutathione
reductase (GR)and the levels of plasma total antioxidant capacity(TAC), total proteins, aloumin, total
bilirubin, creatinine ,urea, uric acid as well as lipid profile were measured in the control group, CCl,
intoxicated group and plant extracts co-treatment to the CCl, - intoxicated groups .

Values recorded for, lipid profile, uric acid as well as liver enzymes and kidney function tests were
significantly higher while significant decreases were recorded for antioxidant biomarkers, hemoglobin
and total protein levels in CCl, intoxicated rats compared to those recorded for the control rats. The plant
extract produced significant (P < 0.05) hepatic and renal protective effects by decreasing the activity of
liver enzymes (AST, ALT , ALP,y—GT and LDH) as well as the level of urea, creatinine and uric acid .
Extract of plant co-treatment to the CCl, - intoxicated rats increased activities of GP-X , SOD , GR ,
levels of TAC, total protein and hemoglobin compared to CCl, intoxicated rats. In the plant extract co-
treated to CCl, groups, all of these oxidant responses were prevented significantly (p < 0.05). The values
reported at level of extract 1 % were near to the normal control group. Plant extract co-treatment to the
CCl, - intoxicated rats, at the level 0.25 % applied, produced no change in activity of liver enzymes and
antioxidant biomarkers compared to CCl, - intoxicated rats. It was suggested that B. aegyptiaca extract at
the level 1 % could protect liver and kidney cells and maintains antioxidant biomarkers perhaps by
eliminating the deleterious effects of toxic metabolites from the drug (CCl,).
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1. INTRODUCTION can produce lipid hydroperoxides. These

Liver is the most important and main part of hydroperoxids can decompose to alkoxy (RO
the animal body. It is highly affected primarily by and peroxy (ROQ) free radicals that can oxidize
toxic agents. Liver is the vital organ of other cell components (Albano et al., 1982).
metabolism and  excretion.  Hepatocellular Oxygen free-radical can initiate peroxidation of
carcinoma is one of the ten most common tumors lipids, which in turn stimulates glycation of
in the world with over 2,500,000 new cases each protein, inactivation of enzymes and alteration in
year (Gupta and Misra 2006). In living systems, the structure and function of collagen basement
free-radicals are generated as part of the body’s and other membranes. (Boynes ,1991 and Sabu

normal metabolic process, and the free radical and Kuttan, 2002). Similarly, in carcinogenesis,
chain reactions are usually produced in the reactive oxygen species are responsible for
mitochondrial respiratory chain, liver mixed initiating the multistage carcinogenesis process
function oxidases, by bacterial leucocytes, starting with DNA damage and accumulation of

through xanthine oxidase activity, atmospheric genetic events in one or few cell lines which leads
pollutants, and from transitional metal catalysts, to progressively dysplastic cellular appearance,
xenobiotics and drugs. Carbon tetrachloride deregulated cell growth, and finally carcinoma
(CCly)  vyields the reactive  metabolite (Tsao et al., 2004). Hence, therapy using free-
trichloromethyl radical (CCly). This free radical radical scavengers (antioxidants) has potential to
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prevent, delay or ameliorate many of these
disorders (Delanty and Dichter, 2000). The plant
antioxidant activity is mainly due to the phenolic
components, such as flavonoids, phenolic acids
and phenolic diterpenes (Javanmardi et al., 2003).
The hepatoprotective action combined with
antioxidant activity has a synergistic effect to
prevent the process of initiation and progress of
hepatocellular damage (Gupta et al., 2006). Liver
protective herbal drugs contain a variety of
chemical constituents like phenols, coumarins,
lignans, essential oil, monoterpenes, carotenoids,
glycosides, organic acids, lipids, alkaloids and
xanthines. Plant extracts of many crude drugs are
also used for the treatment of liver disorders.
Extracts of 25 different plants have been reported
to cure liver disorders (Sharma et al,
2002).Balanites aegyptiaca is a savannah tree
characterised by long straight green spines
arranged spirally along the branches. Each spine
has a two leaflet compound leaf below it. All the
branches (whether bearing flower or not) are
armed with spines which are usually simple and
practically straight. Various parts of the tree is
traditionally used for pharmaceutical purposes
(Ojo et al., 2006). Balanites aegyptiaca, a date
like fruits called hegleg date is known in folk
medicine for its hypoglycemic effect (Zaahkouk
et al., 2003).

The present work was therefore planned to
study the volatile components, the antioxidant
activity and the effects of aqueous extract of
Balanites aegyptiaca on hepatic and renal toxicity
in male rats.

2. MATERIALS AND METHODS
2.1.Preparation of Hegleg extracts 1, 0.5 and
0.25 gram of each ground dried fruits of
Balanites aegyptiaca were infused with 100 ml
freshly boiled water for 5 min. followed by
filtration.
2.2.1solation of headspace volatiles The volatiles
of Balanites aegyptiaca were isolated using a
dynamic headspace system. Hundred grams
dried fruits were subjected to extraction for four
hours using diethyl ether as a solvent. The volatile
compounds obtained after extraction were dried
over anhydrous sodium sulfate, evaporated and
concentrated  under  gentle  stream  of
nitrogen(Heath and Reineccius ,1986).
2.3.Separation and identification of volatiles
The obtained volatiles were analyzed using GC-
MS apparatus. Separation was performed on
Thermo gas chromatograph (Walnut Creek,
California, USA) equipped with Finnigan mat
SSQ 7000 mass spectrometer and a 30m X
0.25mm DB-5 capillary column. The column
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temperature was programmed from 40°C
(isothermal for min.), to 300°C at a rate of 5°C/
min with 10 min. isothermal hold. The injector
temperature was 220°C and the transition line
temperature was 300°C. The carrier gas was
helium and the column pressure head was 10-
15psi. The mass spectrometer had a delay of 3
min. to avoid the solvent peak and then scanned
from m/z 50 to m/z 600. lonization energy was set
at 70eV. Identification of compounds was based
on the comparison with the MS computer library
(NIST and  Wiley software  package,
ThermoFinnigan) and published spectra. A linear
retention index was calculated for each compound
using the retention times of a homologous series
of C6 — C26 n-alkanes (Adams, 1995). Where no
reference spectra were available, tentative
identifications were made by comparison with
spectra of related compounds.

2.4.Determination of total phenolic content
Total phenolic compounds in the 1% aqueous
extract were determined with Folin- Ciocalteu
reagent using gallic acid as the standard
(Kahkonen et al., 1999).

2.5.Experimental animals Male albino rats
with initial weights ranging from 150 to 160g
were used as experimental animals. They were
provided from the Breeding Unit of the National
Research Centre, Giza,Egypt. The animals were
housed individually in stainless steel wire mesh
cages. They were maintained for one week, as an
acclimatization  period.  Throughout  the
experimental period, the rats were fed on
commercial standard pellets prepared by Cairo
Company of Oil & Soap, Egypt, for experimental
animals. The pellets contain 23% protein, 6.5%
fat, 4% fibers, 8% ash, 2.5% added minerals and
56% carbohydrates. Rats were provided with food
and water ad libitum.

2.6. Animal design Forty male Swiss albino
rats, aged 5-6 weeks, were used for studying the
effects of Balanites aegyptiaca infusion on CCl4
hepatotoxicity. The animals were divided
randomly into five equal groups as follows:

Control group: Rats were provided standard
diet and tap water ad libitum.

CCl, Intoxicated group: Animals were
intoxicated by intraperitonealy (i.p) injection with
CCl4 (1.195 ml / kg body weight) twice a week
for two weeks.

Protected group: divided into three groups
(Protected group I, Il and IIl ) of Balanites
aegyptiaca extract : protected group I; rats which
were maintained on standard diet and Balanites
aegyptiaca, in drinking water (0.25g/dl instead of
water), protected group Il; rats which were
maintained on standard diet and Balanites
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aegyptiaca, in drinking water (0.5g/dl instead of
water) and protected group IlI; rats which were
maintained on standard diet and Balanites
aegyptiaca, in drinking water (1g/dl instead of
water), for two weeks. On the last day of
treatment a hepatotoxic CCl, (1.195 ml /kg) was
given intraperitonealy (i.p) twice a week with
continuous supplementation with Hegleg fruits
extracts for another two weeks.

2.7.Blood sampling Blood samples were
collected from each rat by orbital puncture and
withdrawn on heparinized tubes, plasma were
collected after centrifugation at 3000 r.p.m. for
ten min at 4°C and divided into aliquots to avoid
freezing and thawing. Aliquots were then stored
at -20°C.

2.8.Biochemical assays Transaminases (ALT and
AST), alkaline phosphatase  (ALP), 1v-
glutamyltransferase ~ (y-GT), and lactate
dehydrogenase (LDH) activities were determined
by the methods described by Bergmeyer et al.
(1976), Rosalki et al. (1993), Szasz (1976), and
Anon. (1972) respectively. Total bilirubin, total
protein and albumin levels were determined in
plasma samples according to the colorimetric
method described by Jendrassik and Grof (1938),
Peters (1968) and Dumas and Biggs (1972),
respectively. Triglycerides (TG), total cholesterol
and HDL cholesterol levels in plasma were
carried out according to the methods of Wahlefeld
(1974), Allain et al.(1974) and Finley et al.
(1978) respectively. Plasma samples were
analyzed for urea (Tabacco et al., 1979),
creatinine (Bartel et al., 1972) and uric acid
(Fossati et al., 1980). The activities of glutathione
reductase (GR),Glutathion Peroxidase (GPx),
superoxide dismutase (SOD), and plasma total
antioxidant capacity (TAC) were measured using
methods of Goldberg and Spooner (1983), Paglia
and Valentine,(1967), Nishikimi et al. (1972),
Koracevic et al.(2001) respectively. Malondia-
dehyde (MDA) was determinated spectrophto-
metrically according to Ohkawa et al., (1979).
Hemoglobin  was  determined by using
cyanomethemoglobil method (ICSHESH, 1965).
2.9.Statistical analysis Results were subjected to

ANOVA analysis according to SGCG(1987).

3. RESULTS
3.1.Chemical constituents of the headspace
volatiles of the Balanites. aegyptiaca Gas

Table (1): Analysis of Balanites aegyptiaca volatiles by GC-MS

No. RT Components* KI** Concentr
-ation
(relative
area %)
1 7.940 2-Furancarboxaldehyde 830 0.67
2 12.00 | Verbenene 967 0.23
3 13.35 Cineole, dihydro-1,8- 991 0.09
4 14.57 Cymene, o- 1022 0.09
5 14.73 Menthene, 1-para- 1023 0.12
6 16.18 Mentha-3,8-diene(para) 1072 0.21
7 16.79 | Campholenal, alpha- 1125 0.16
8 17.13 Pinocarvone 1162 0.1
9 17.81 Verbenone 1204 0.86
10 18.02 | 6-Camphenyl acetate 1237 1.18
11 18.81 Cinnamyl alcohol (2)- 1259 9.34
12 18.95 | Cinnamyl alcohol (E)- 1300 8.62
13 19.22 | Verbenyl acetate 1282 12.95
14 20.19 | Sabinyl acetate 1291 16.27
15 20.84 Carvacrol 1298 14.49
16 21.04 | Undec-9-en-1-al 1308 9.82
17 21.21 | Verbanol acetate 1318 13.46
18 21.49 Carvyl acetate (trans-) 1337 6.53
19 21.87 | Dihydro Carveol 1356
Acetate 0.45
20 22.16 | Carvyl acetate (cis-) 1362 14
21 22.66 | Carvacrol acetate 1371 1.13
22 23.31 Menth-1-en-9-ol acetate 1420 0.17
23 23.56 lonone (6-methyl- 1479
gamma-E-) 0.65
24 24.33 | Indipone 1949 0.14
25 25.76 | Bisabolene 1533 0.87

*Compounds listed according to their retention time (RT) on DB5
Column

**Compounds identified by GC-MS (MS) and by kovats index
(K1) on DB5column.

Chromatography — Mass Spectrometry (GC / MS)
analysis of the B. aegyptiaca volatiles is presented
in Table (1). Twenty — seven compounds were
positively identified. The analysis showed that,
Sabinyl acetate (16.27%), Carvacrol (14.49 %),
Verbanol acetate (13.46%) Undec-9-en-1-al
(9.86%) , Cinnamyl alcohol (Z) (9.34%)
Cinnamyl alcohol (E)- (8.62%) and Carvyl acetate
(trans-) (6.54%) were the main compounds of the
extracted volatile compounds.

3.2. Liver function CCI,treatment resulted in a

Table (2): Effect of Balanites aegyptiaca extract on liver function parameters.

Parameters liver enzyme activities (U/l) (mg/dl)
v-GT LDH ALT AST ALP T.P ALB T. Bili
Groups

Control 19.72+1.1a | 436£26a | 41.2+2.8a | 96+8.2a 246+11a 9.1+0.5a 54+0.38a | 0.512+0.02a
CCl,4 30.22+1.6b 977+61b 93+7.1b 188+11 b 266+10 b 4.9 £0.30b 2.9+0.13 b 1.13+0.05b
Protected 1 29.18+1.3b 928+72b 90.1+6.2b 181+12.2b 26711 b 5.1+0.21b 3.1+0.15b 1.06+0.016 b
Protected 11 25.31+1.2¢c 621+51c 70.1+4.2¢ 151+11.5¢ 255+14 ¢ 6.9+0.21c 4.9+0.11c 0.78+0.016 ¢
Protected 111 21.11+1.0a 451421 a 48+.3.1a 101+7.2a 250+10 ac 8.9 +0.55a 5.0+0.32ac | 0.522+0.03 a

T.P:Total protein; ALB; Albumin; T.Bili: Tolal bilirubin; a,b and ¢: same scrips in the same coloumn indicate no significant

differences

275



K Z GRANEIMT B A1, ettt oo e et e et oo et et et e eee eee eee tee e e see eee eee eue ms san ees eee eee aee aan ses eee see see nn seseesceee

significant increase in activities of ALT, AST,
ALP, y-GT, LDH and total bilirubin level. A
significant decrease in plasma total protein and
albumin was reported after CCl, intoxication.
However, supplementation with Hegleg extract
normalized these effects ,that became comparable
to the normal control at the level of (1%).No
significant change occurred at (0.25%) level
compared to CCl, intoxicated group (Table 2).
3.3.Antioxidant biomarkers Administration of
CCl, to rats produced a significant increase in
MDA level of red blood cells (RBCs). On the
other hand, pretreatment of rats with Hegleg
extract (at levels 0.5% and 1%) caused a marked
reduction in MDA. In rats treated with CCl,, there
was a significant decrease in GR, SOD, GPx
activities and plasma TAC. Non-significant
change in their activities were noted at extract
level (0.25%). On the other hand,
supplementation of rats intoxicated with CCl,
with extract at levels 0.5% and 1% normalized
these levels (Table 3).

elevations , and returned back to normal control
at extract level (1%).
3.5.Biochemical evaluation of the three levels
of B. aegyptiaca extract The results showed that
level 1 % of extract supplementation had the
highest protective effect against CCls-induced
hepatotoxicity followed by level of 0.5%. The
level of 0.25 % has no protective effect. It is
obvious from results that level 1 % exhibits the
highest scores for biological effects against CCl,-
induced hepatotoxicity in comparison with the
other two levels.
4. DISCUSSION

Much attention has been focused on the
protective biochemical function of naturally
occurring antioxidants in biological system and
on the mechanisms of their actions (Freil and
Higdon, 2003 and Manach et al., 2005). Liver
injury has often been induced in animals by the
administration of carbon tetrachloride (CCly);
these hepatotoxins characteristically produce
cytotoxic injury by destroying hepatocytes by

Table (3): Effect of Balanites aegyptiaca extract on some antioxidant biomarkers.

Parameters Antioxidant biomarkers (U/) (mg/dl)
GR SOD GPx TAC MDA in RBCs
Groups

Control 1099+74 a 414+23a 1500491 a 3015+ 160a 3.88+0.12 a
CCl, 839 +49b 165+11b 974+38 b 1980+ 92b 5.12+0.23 b
Protected 1 864+50b 172414 b 991+41 b 2003+100 b 5.1+0.21b
Protected 11 975+64c 343+18 ¢ 1266++88 ¢ 2661+117 ¢ 45+0.31¢c
Protected 111 1006+58a 362+21c 1493198 a 2960+115a 3.76x£0.13 a

GR: Glutathione reductase; SOD:Superoxid Dismutase; GPx: Glutathion peroxidase (U/l); TAC Total
antioxidant capacity and MDA, Malondialdehyde . a,b and c: same scrips in the same coloumn indicate

no significant differences (P<0.05).

3.4.Lipid profile and kidneys function  Urea
and creatinine concentrations were studied to
assess the renal function. Plasma urea and
creatinine levels as well as uric acid were
increased significantly after CCl,-intoxication
compared to control group (p < 0.01), while B.
aegyptiaca extract treatment decreased these
elevations at extract levels 0.5% and 1%. CCl,-
induced in rats, at the dose applied, produced
increase of plasma total cholesterol , triglyceride,
LDL and HDL levels (Table 4 ) when compared
with those of the control group (p < 0.01), while
B. aegyptiaca extract treatment decreased these

lipid peroxidation through microsomal cytochrom
P-450 (Mac-Sween et al., 1994). The activities of
plasma ALT, AST ALP, yGT and LDH; sensitive
indicator of liver function; were studied, since
they could be used as an indirect biochemical
index of hepatocellular damage (Naziroglu, et al.,
1999). In the present study, it was found that CCl,
caused a significant increase in plasma y-gulatmyl
transferase activity. These results are in
accordance with El-Demerdash et al. (2002).
They found that a significant increase in liver
GSH level was accompanied by a significant
increase in hepatic y -GT activity. Drinking of B.

Table (4): Effect of Balanites aegyptiaca extract on lipid profile, kidneys function and blood hemoglobin.

Parameters Lipid profile (mg/dl) Kidney function (mg/dl) mg/dl g/di

Tri-G TC LDL HDL Urea Creatinine Uric acid Hemoglopine

Groups

Control 167+6.5a 188+6.3a 103+5.5a 74+3.9a 42.2+2.1a 0.41+0.020a 2.9+0.11a 12.12+0.55a
CCly 211+10.2b 251+14b 149+10.2b 87+6.4b 93.1+6.1b 3.13+0.08b 5.2+0.18b 10.11+0.31b
Protected 1 197£13.6 b 243+16b 141+11.5b 91+6.8b 90.5+4.7b 2.91+0.08b 4.9+0.21b 10.61+0.52b
Protected 11 186+9.2c 209+14c 122+9.6¢ 81+6.3c 82.4+5.1¢c 0.97+0.018c 3.3+0.09c 10.96+0.44c
Protected 111 170+7.3a 196+11a 11045.3a 75+8.2a 61.5+4.0c 0.91+0.017c 3.1+0.10ac 11.97+0.40 a

Tri-G; triglyceride, TC; total cholesterol, LDL; low density lipoprotein, HDL; high density lipoprotein. a,b and c: same scrips in the same coloumn

276



Chemopreventive effects of Eqyptian Balanites aegyptiaCa ON ... .......co i o coeoe e e e e et et e e e e eat et e e e e

aegyptiaca infusion before CCl, injection
improved the activity of y-GT, which becomes
comparable to the control. The present data show
that, CCl, induced significant elevation in LDH
activity compared to the control. This finding was
also reported by Naziroglu et al., (1999) and El-
Khatib and Mansour (2001). The metabolism of
CCl, involves electron oxidase system to yield the
trichloromethyl radical, CCl s (Albano et al.,
1982), or possibly, the trichloromethly peroxy
radical, CCI;00 (Britton and Bacon, 1994). Such
free radicals can act in two ways: either in a direct
way by covalent binding to membrane proteins
and lipids (Feher et al., 1992), in particular to
those of the endoplasmic reticulum, with resulting
alkylation reactions and possible enzyme
inactivation; or in an indirect way, through
interactions with membrane of lipid peroxidation
(Comporti, 1985), which is an important
pathogenic mechanism of liver necrosis. Ojo et al.
(2006) reported that phytochemicals have
medicinal uses, stem bark extracts of the
Balanites aegyptiaca, produced significant (P <
0.05) hepatoprotective  effects, Balanites
aegyptiaca extracts significantly suppressed the
increase of ALT and AST in rats treated with
paracetamol. A higher inhibition of serum level
elevation of ALP was observed with the Balanites
aegyptiaca extracts. From these results, it was
suggested that the extracts could protect the liver
cells from paracetamol induced liver damages
perhaps by eliminating the deleterious effects of
toxic metabolites from the drug (Ojo et al., 2006).
Presenlt results indicate that rats protected with
B. aegyptiaca infusion before CCIl, injection,
improved the liver enzyme activities, being in
accordance with the findings of Ojo et al., (2006).
It is prior that protection with B. aegyptiaca
infusion- suppressed mainly the toxic elevation in
plasma activity of LDH induced by CCl,.In the
present study, CCl, caused significant elevation in
all tested liver enzyme activities compared to
control. Parallel results were observed by El-
demerdash et al. (2002) , Song and Yen, (2003)
and Ojo et al. ( 2006).

Ojo et al. (2006) reported that saponin was
present in a concentration greater than 100 mg/kg
of plant part in the leaf, stem bark and root
extracts of B. aegyptiaca. The concentrations of
cardiac glycosides and phlobatannin recorded for
the plants ranged between 10 and 50 mg/kg plant
part. Anthraquinone occurred in a very low
concentration (< 10 mg/kg) in the leaves of B.
aegyptiaca. Plant-derived phenolic compounds
are well known to exhibit antioxidant activity
through a variety of mechanisms, including free
radical- scavenging, lipid peroxidation and
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chelating of metal ions (Shahidi,1997). It could be
estimated that the phenolic compounds
(2.349/100g dry mater) present in the Balanites
aegyptiaca aqueous extract played an important
role in antioxidant activity, directly through the
mechanism of reduction of oxidized intermediates
in the chain reaction. The results showed that
phenolic compounds inhibited the reactive oxygen
species (ROS) generation malondialdehyed in
RBC decreased from 5.12 mg/dl in CCls-induced
hepatotoxicity in rats to 3.76 mg/dl in B.
aegyptiaca protected rats. The present data
demonstrate that Balanites aegyptiaca aqueous
extract has hepatoprotective effect through its free
radical scavenging and antioxidant properties.
The antioxidant properties of carvacrol ( one of
the main volatile compounds identified in the
present results) were characterized in B.
aegyptiaca by Aeschbach et al. (1994). Carvacrol,
decreased peroxidation of phospholipid liposomes
in the presence of iron (I1I) and ascorbate. This
compound was good scavenger of peroxyl
radicals (CCl;0,). Uyanoglu et al., (2008)
investigated the possible effects of carvacrol
obtained from origanum oil upon the regenerative
feature of the liver subsequent to partial
hepatectomy in rats. Aspartate transaminase
(AST), alanine transaminase (ALT) activities and
tumor necrosis factor-alpha (TNF- alpha ) levels
were determined in serum samples. They reported
also the liver regeneration, mitotic index and
proliferating cell nuclear antigen (PCNA) index
increased  significantly in  carvacrol and
hepatectomy (73 mg/kg)) rats group over the
hepatectomy rats group at the 72nd hour after
partial hepatectomy. Also histological evaluations
were also similar with the results of PCNA and
mitotic indexes. In AST, ALT and TNF- alpha
levels, there was no statistically significant
difference. According to these results, it was
concluded that carvacrol increases the liver
regeneration rate (Uyanoglu et al. 2008). Chan et
al. (2005) suggested that carvacrol may act as
effective agents to modulate the functions of
immuno-responsive cells via different
intracellular signalling pathways. Koparal et al.
(2003) demonstrated that carvacrol is very potent
inhibitor of a human cancer through its
antioxidant power. Ipek et al., (2003) reported
that  carvacrol  exhibited a  significant
antigenotoxic activity in  mammalian cells,
indicating its potential for use as an antigenotoxic
agent. Ipek et al., (2005) indicated significant
antimutagenicity of carvacrol in vitro, suggesting
its pharmacological importance for the prevention
of cancer mainly hepatoma. Zeytinoglu et al.
(2003) demonstrated that carvacrol inhibits
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growth of myoblast cells even after activation of
mutated N-ras oncogene, suggesting the
possibility that carvacrol may find application in
cancer therapy. Santos et al. (2004) suggested
that 1,8-cineole has potential value as a dietary
flavoring agent in the prevention of
gastrointestinal inflammation and ulceration.
SOD, GX-P and GR, each of which plays a role in
the antioxidant system. The free radical on the
liver detoxification enzymes (SOD, Gp-x and GR)
affected the enzyme activity, mainly peroxides.
Enzymes such as SOD and GX-P play important
roles in the protection against free radical damage
and are considered the primary antioxidant
enzymes since they are involved in direct
elimination of active oxygen species (Serafini et
al. 1996).Significant reduction in activities of
GPx , SOD , and GR was noted in CCl,
intoxicated rats groups . Supplementation of plant
extract to rats maintain their normal levels. This
may reflect the antioxidant activity of B.
aegyptiaca infusion.
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