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ABSTRACT

The aim of the current study was to evaluate the protective role of
garlic and Panax ginseng extract against polychlorinated biphenyls (PCBs)-
induced oxidative stress in rats. Eighty female Sprague- Dawley rats were
randomly divided into eight groups including the control group, the rat group
given garlic alone (5 mg/kg b.w), the rat group administrated Panax ginseng
extract alone (20 mg/kg b.w), the rat group given garlic plus Panax ginseng
extract and the other 4 groups administrated PCBs (250 pg/kg b.w) alone or
with either garlic, Panax ginseng extract, or with garlic and Panax ginseng
extract. The results indicated that rats administrated PCBs caused a
significant increase in the activities of ALT, AST, ALP and the levels of uric
acid, creatinine, triglycerides and lipid peroxidation whereas it decreased
significantly SOD and GPX. Histological examinations of the liver and kidney
tissues showed severe histopathological and histochemical changes.
Animals treated with garlic, Panax ginseng, garlic and Panax ginseng led to a
significant elimination of the harmful effects of PCBs in all the biochemical,
antioxidant parameters and the histological picture of the liver and kidney.
Moreover, the treatment of garlic was found to be more effective than
ginseng meanwhile, the combined treatment of garlic and Panax ginseng
extract showed a synergistic protective effect than the individual treatment. It
could be concluded that both garlic and Panax ginseng extract have a
protective role against the PCBs-induced toxicity and these agents may be
used pharmaceutically in areas with highly PCBs contamination.
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INTRODUCTION

Polychlorinated biphenyls (PCBs), members of the halogenated
aromatic groups, are wide-spread, persistent environmental toxicants that
have been associated, particularly during development, with behavioral
deficits in both humans and animals (Seegal, et al., 2002). Residues are
found at different levels in the food chain and significant levels of these
compounds have been found in human tissue. Being lipophilic and resistant
to metabolism, PCBs accumulate and persist in adipose tissue and breast
milk (Kuriyama et al., 2003; Minh et al., 2004). Exposure to these compounds
results in various harmful effects including reproductive toxicity, immune
suppression, birth defects, cancer and developmental and behavioral
changes (Fadhel ef al., 2002).
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There are 209 congeners of PCBs differing in the number and position
of chlorine atoms on the two coupled biphenyl rings (Storelli et al., 2003)
possessing a wide spectrum of toxic effects. The number and location of
chlorine atoms introduced into the biphenyl molecule determine the potency
and nature of toxicity of each PCBs (Robertson and Hansen, 2001). PCBs
have been widely used for various industrial applications; in plastics,
electrical equipment, lubricants, hydraulic system, copying paper and
adhesives, and as pesticides and fire retardants (Fadhel ef al., 2002). The
toxicity of PCBs has been extensively investigated in recent years, but the
mechanism by which the PCBs exert its effects is still unknown (Robertson
and Hansen, 2001).

Maclellan et al., (1994) and Gilroy et al., (1998) reported that the
hepatotoxicity of PCBs includes ultrastructural changes in the rough
endoplasmic reticulum, smooth endoplasmic reticulum, mitochondria, plasma
membrane and the cytoplasm. One mechanism by which PCBs may induce
or promote hepatic tumors is by increasing hepatic oxidative stress. It has
been suggested that some of the toxic manifestations of PCBs may be
based, at least in part, upon an oxidative stress which results in enhanced
lipid peroxidation leading to cell membrane damage, DNA damage, cellular
apoptosis or necrosis, and tumorigenesis (Robertson and Hansen, 2001).

PCBs can be metabolized tc catechols and hydroquinones. Further
oxidation/reduction of these compounds can lead to the generation of
semiquinones and quinines with the production of reactive oxygen species
and hence resulting in cellular damage (Oakley ef al. 1996; MclLean et al.
2000; Srinivasan et al. 2001). Moreogver, exposure to Aroclor 1254, a PCB
member, may generate reactive oxygen species (ROS) and decrease the
activity of epididymal sperm antioxidant systems in adult rats (Dhanammal,
2002).

There is growing evidence in the literature that some plant extracts
possess an array of interesting pharmacological effects. Ginseng is a
traditional herbal remedy used in Chinese medicine for thousands years (Loo
et al., 2004). One of the most commonly used and researched of ginsengs is
Panax ginseng (Kakizoe, 2000). The main active components of Panax
ginseng are ginsenosides, which have been shown to have a variety of
beneficial effects, including anti-inflammatory, antioxidant, and anticancer
effects (Kakizoe, 2000; Kampen et al., 2003; Abdel-Wahhab and Ahmed,
2004; Loo et al., 2004).

Garlic (Allium sativumn) is a common spicy flavouring agent used since
ancient times. It has been shown to posses many medicinal properties
including bactericidal, hypolipidemic, hypocholestrolemic, antineoplastic,
anticancer effects (Jonkers ef al., 1999; Duncan, 1999; Singh and Shukla,
1998; Siegers ef al., 1999) and antioxidant properties against different toxic
agents e. g., aflatoxin (Abdel-Wahhab and Aly, 2003). Dwivedi et al. (1998)
reported that oil soluble organosulfur compounds present in garlic induced an
antiperoxidant effect. Moreover, Sumioka et al. (1998) stated that S-
allylmercaptocysteine (SAMC), one of the water-soluble organosulfur
compounds in ethanol extracts of Allium sativum protects mice against
acetaminophen that induce liver injury. Furthermore, the protective role of
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garlic extracts against the toxic effect of aflatoxin was studied by Abdel-
Wahhab and Aly (2003). They reported that treatment with garlic extract plus
aflatoxin resulted in a significant improvement in the different biochemical
and antioxidant parameters affected by aflatoxin treatment. Garlic exiract
was also found to prevent the maternal and developmental toxicity and lipid
peroxidation in pregnant rats treated with fumonisin mycotoxin (Abdel-
Wahhab et al., 2004).

The objectives of the current study were to evaluate the protective role
of garlic and Panax ginseng extract alone and together against the
toxicological effects of PCBs.

MATERIALS AND METHODS

Chemicals:

DCMA Polychlorinated biphenyls (PCBs) mixtures were purchased
from Supelco Company (Supelco Park, Bellefonte, PA. U.S.A). The chemical
composition of the PCBs mixture is depicted in Table (1). Other chemicals
were of the highest purity commercially available.

Kits:

Kits for cetermination of alanine aminotransferase (ALT) and aspartate
aminotransferase (AST), alkaline phosphatase (ALP), triglycerides, uric acid
and creatinine kits were obtained from Biomerieux, Laboratory of Reagents
and Products (Marcy 1 'Etoile, France). Kits for determination of glutathione
peroxidase (GPX) and superoxide dismutase (SOD) were obtained from
Randox Laboratories Co. Ardmore, Diamond Road, Crumlin,Co. Antrim,
BT294 QY (UK).

Panax ginseng

The standarized Panax ginseng extract EFLA400 (Phoenix ginseng)
(Batch No. 303298) of Panax ginseng C. A. Mayer was supplied from Lotte
Group R&D Center (Seoul, Korea). The content of ginsenoside Rg3, a
pharmacologically active ingredient of Phoenix ginseng was 3.6 % (w/w) as
determined by HPLC (Panwar et al., 2005).

Preparation of garlic powder

Fresh garlic bulbs were purchased from the local market at Cairo,
homogenized and freeze dried using a freeze dryer system (Dura-Dry Freeze
Drye, Model PAC-TC-V4; FTS system, Inc. Stone Ridge, NY. USA). The
dried garlic powder was kept at - 20 °C until used.

Experimental animals

Three months old, sexually mature female Sprague- Dawley rats (130-
150 g) were purchased from the Animal House Colony, Giza, Egypt. The
animals were maintained on a standard diet (protein: 16.04%; fat: 3.63%:
fiber: 4.1%, and metabolic energy: 2887 Kcal, Kg) and water was available
ad libiturn at the Animal House Lab., National Research Centre, Cairo, Egypt.
After an acclimatization period of 1 week, animals were divided into eight
groups (10 rats/ group) and housed in filter-top polycarbonate cages housed
in a temperature controlled and artificially illuminated room free from any
source of chemical contamination.
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Experimental design:

Animals within treatment groups were intragastically treated daily for
two weeks as follows: group 1, untreated control: group 2, treated with garlic
powder (5 mg/kg b.w) suspended in corn oil: group 3, treated with Panax
ginseng extract (20 mg/kg b.w) suspended in corn oil; group 4, treated orally
with garlic powder and Panax ginseng extract suspended in corn oil; group 5,
treated with PCBs (250 pg/kg b.w) dissolved in corn oil.; group 6, treated with
garlic and PCBs in corn oil; group 7, treated with Phoenix ginseng and PCBs
in corn oil; and group 8, treated with garlic and Panax ginseng extract and
PCBs in corn oil.

At the end of the experimental period, blood samples were collected
from all animals from the retro-orbital venous plexus after being fasting for 12
h for different biochemical analysis. After the collection of blood samples, all
animals were sacrificed and dissected. The activities of ALT and AST were
determined according to the method recommended by The Committee on
Enzymes of the Scandinavian Society for Clinical Chemistry and Clinical
Physiology (1974). Triglycerides were determined in serum according to
Wahlefeld (1974). Alkaline phosphatase activity (ALP) was determined by
kinetic spectroscopy according to the method of Roy (1970). Creatinine and
Uric acid were determined in serum according to the methods of Bartles et al.
(1972) and Haisman and Muller (1977) respectively. Samples of the livers
were homogenized in phosphate buffer (pH 7.4) to give 20 % wiv
homogenate (Lin et al.,, 1998). The homogenate was centrifuged at 1700 rpm
at 4 °C for 10 min and the supernatant was stored at -20 “C until analysis at
the next day. The supernatant (20%) was used for the determination of lipid
peroxidation in the liver tissue and it was further diluted with phosphate buffer
solution to give 2 % and 0.5 % dilutions for the determination of glutathione
peroxidase (2 %) and superoxide dismutase (0.5 %) activities in the liver
tissues

Hepatic lipid peroxidation was estimated by the measurement of
malondialdehyde (MDA) by ipectrophotometeric method (Esterbauer et al.,
1991) using Oxos Research™ Co. kit (USA). Hepatic glutathione peroxidase
activity was determined by spectrophotemetric method using reduced
glutathione and cumen hydroperoxide as a substrate and 20 Kl diluted liver
homogenate according to the modified method of Paglia and Valentine
(1967) using a Ransel kit obtained from Randox Laboratories Co. Ardmore,
Diamond Road, Crumlin,Co. Antrim, BT294 QY (UK). Hepatic superoxide
dismutase activity was assayed spectrophometerically by a red formazan dye
reduction procedure (Suttle, 1986) using 50 pl diluted liver homogenate and
the Ransel kit from Randox Laboratories Co. (UK). The activity of hepatic
glutathione peroxidase, and superoxide dismutase was expressed as unit/g
liver.

Other samples from the livers and kidneys were excised and fixed in
10% neutral formalin for histopathological studies. The tissue samples were
dehydrated in ascending grades of ethanol, clean in xylene and embeded in
paraffin. Sections (8um) from all organs were cut and stained with
hematoxylin and eosin (H&E) (Drury and Wallington, 1980). For the
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histochemical investigations Crossman's stain was carried out for
demonstration of connective tissue in liver (Culling, 1963).

Statistical analyses:

All data were subjected to statistical analyses using the General Linear
Models (GLM) Procedure of the Statistical Analysis System (SAS, 1982). The
significance of the differences among treatment rat groups with variable
means was determined by Waller-Duncan k-ratio T test (Waller and Duncan,
1969). All statements of significance were based on a probability level of P <
0.05.

Table (1): Composition and concentrations of PCBs standard mixture

Individual PCB Concentration pg/ml
2 chlorobiphenyls 100
3,3- Dichlorobiphenyls 100
2,4,5- Trichlorobiphenyls 10
2,2'4,4'-Tetrachlorobiphenyls 10
2,3,4,5,6- Pentachlorobiphenyls 10
2,2'3,3',6,6'- Hexachlorobiphenyls 10
2,2, 3,4,5,5',6- Heptachlorobiphenyls 5
2,2, 3,3'4,4',5,5',- Octachlorobiphenyls 5
2,2, 3,3'4,4',5,5' 6- Nonachlorobiphenyls 5
2,2, 3,34,4'55'6,6- Decachlorobiphenyls 5
RESULTS

The results of the present study revealed that PCBs induced severe
toxicological effects on serum biochemical parameters tested. Animals
feeding on a control diet and orally given PCBs showed a significant increase
in ALT, AST, ALP, uric acid, creatinine and triglycerides. The biochemical
parameters in animals feeding on a control diet and orally given Panax
ginseng extract and/or garlic for 2 weeks were comparable to the controls
except uric acid level which was significantly lowered from 4.44 mg/d| for the
control group to 3.00 mg/dl in the group treated with Panax ginseng extract
plus garlic. Animals feeding on a control diet and orally given Panax ginseng
extract and/or garlic for 2 weeks in the presence of PCBs significantly
eliminated the deleterious effect of PCBs on ALT, AST, uric acid, creatinine,
triglycerides although feeding rats on a control diet and orally given Panax
ginseng in the presence of PCBs did not alleviate the harmful effect on
alkaline phosphatase (ALP). However, feeding rats on a control diet and
orally administrated garlic in the presence of PCBs for 2 weeks significantly
eliminate the harmful effect of PCBs on ALP (Table 2).

The effects of different treatment on the activity of glutathione
peroxidase (GPX), superoxide dismutase (SOD) and lipid peroxidation (LPO)
in liver of rats are depicted in table (3). It is clearly indicated that PCBs
induced a significant decrease in both GPX and SOD activity whereas, it
induced a significant increase in LPO. Animals feeding on a control diet and
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Table (2): E_ffect gf garlic and Panax ginseng extract on serum
biochemical parameters in rats orally administrated PCBs
for two weeks.

prally given garlic alone, Panax g)‘n§eng extract alone or in combination
increased the antioxidant capacity of the liver since these treatments
succeeded to increase both SOD and GPX and decrease LPO. The

ALT | AsT | ALp | Yric |creati i '
Trastmaiit p reatinine | Triglycerides
(U/mi) | (Uml) | (1un) ( "‘:‘:'!g” (mg/di) (mg/d1)
Control 26.25" | 28.67° [124.46°| 4.44< | 042° 127.16°
£403 | +348 |+1378/+018 | 0.1 + 13.01
PCBs 87.75 79.00" [190.20%] 6.47° 0.65° 166.80°
+10.16 | +12.47 |+585 |+039 | +004 +7.86
Elkdng 26.33° | 28.00° [124.34°| 3.72° | 0.44° 125.67°
£376 | +381 |211.37 |+028 | +0.05 + 1295
Garlic 27.33° | 29.00° [12355°|4.29% | 0.45° 124.66°
_ £267 | £1.35 21203 |+028 | +006 +1.61
Ginseng +[26.75° | 29.25° [126.08°| 3.00° 0.44° 100.50°
Garlic +527 | +407 |+991 |(+007 | +005 +12.13
A 36.75° | 31.25° |156.76°| 4.24° | 0.46° s
PCBSs + G : : 112.34
b 359 | +407 |+14.44 /3019 | 006 +11.55
PCBs + Garlic 32.00 36.33° [111.90°| 4.86° 0.40° 123.34°
. +442 | +296 |+748 |2037| 004 +10.48
PCBs + Ginseng [ 40.50° | 40.25° |[125.45°| 4.79° 0.43° 115.73°
+ Garlic £330 | £+373 |+554 |+022 | +002 +11.94

treatment with PCBs plus Panax ginseng extract, garlic or Panax ginseng
extract plus garlic resulted in a significant improvement of the antioxidant
parameters towards the normal level of the control.

Within each column, means superscripted with different letters are significantly different
(P<0.05)

Table (3): Effect of garlic and Panax ginseng on lipid peroxidation,
in rats orally given PCBs for two weeks.

Lipid peroxidation Glutat!wione Sgperoxide

Treatment (nmol/mg liver) peroxidase dismutase

(u/g liver) (u/g liver)
Control 175.99 ©+2403 [ 56.75°+2.36 | 1130.0° + 65.74
PCBs 312.82°+5222 [44.34°+1.26 | 627.08°+98.97
Ginseng 103.099+ 17.00 [ 64.52%+1.01 | 1134.38° + 24.67
Garlic 169.02%°+14.10 | 64.84°+1.92 | 1175.0° + 13.11
Ginseng + Garlic 166.32~ + 15.81 | 65.69° % 1.19 1200.0° + 13.69
PCBs + Ginseng 241.41°+13.93 [58.55™ +1.54| 1107.5° + 28.67
PCBs + Garlic 146,15 £ 17.05 |62.04°+2.18 | 1121.88"  83.91
PCBs + Ginseng + Garlic| 171.02° = 12.43 [ 66.03°+ 1.07 1057.5" + 79.21

Within each column, means superscripted with different letters are significantly different
(P<0.05)

The histopathological results showed normal structure of the liver in
the control group or those treated with Panax ginseng extract, garlic and
Panax ginseng extract plus garlic (Fig.1a). Livers of rats administrated PCBs
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showed thickening of the interlobular connective tissue and massive
inflammatory infiltration, congested and dilated veins in the portal areas. The
hepatocytes that surrounded the portal areas showed necrosis associated
with inflammatory infiltration. Focal necrosis of the hepatocytes and
increasing of the binucleated cells was also seen (Fig 1b,c,d). On the other
hand, the liver of rats fed on control diet and orally given PCBs and Panax
ginseng extract, PCBs and garlic, PCBs plus garlic and Panax ginseng
appeared more or less as control rats (Fig.1e). The histochemical
examinations of the liver sections of the rat control group revealed normal
distribution of Crossman's stain in the portal areas and the septum between
the hepatic lobules (Fig.2a). Rats administrated PCBs alone showed an
increase of the connective tissue in the portal areas with increased thickness
of the interlobular connective tissue (Fig. 2b,c). Whereas, animals given
PCBs and Panax ginseng extract, PCBs and garlic and PCBs plus garlic and
Panax ginseng extract showed a decrease in the connective tissue and
appeared more or less as the control (Fig. 2d).

Microscopic examinations of kidney sections of control rats and the
groups given Panax ginseng extract, garlic or Panax ginseng extract plus
garlic showed normal structure of the renal tissue (Fig. 3a). On the other
hand, kidney of the animals administrated PCBs showed desquamation of
the tubular epithelial cells. The glomeruli showed hypercellularity associated
with dilatation of the urinary space and some glomeruli showed complete
degeneration (Fig.3b). Kidney tissues of rats given PCBs and Panax ginseng
extract showed haemorrhagic areas in the interstitium and inflammatory
infiltration with cloudy swelling in the tubules (Fig.3c). Whereas, kidney of
rats fed on a control diet and orally administrated PCBs and garlic exhibited
normal structure of both the renal corpuscles and tubules (Fig.3d) although a
cloudy swelling in the renal tubules was found in some cases and the
glomeruli exhibited segmented form and wide urinary space (Fig 3e).
Kidneys of rats given a control diet and orally administrated PCBs plus garlic
and Panax ginseng extract exhibited fibrous tissue in the interstitium that was
associated with inflammatory infiltration (Fig. 3f).
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Fig. (1): Liver of rat (A) control showing the normal structure, (B) rats given
orally PCBs showing thickening of the interlobular connective tissue
(arrow), the portal area with dilated and congested vein (arrowhead),
the hepatocytes that surround the portal area exhibit necrosis
associated with inflammatory infiltration, (C) rats administrated PCBs
showing focal necrosis (*) of the hepatocytes and little inflammatory
infiltration. Notice the increase of binucleated cells, (arrowhead), (D)
administrated PCBs showing the thickening of the interlobular
connective tissue (arrow) and massive inflammatory infiltration
(arrowhead)., (E) administrated PCBs plus garlic, ginseng or garlic plus
ginseng showing the central vein and hepatocytes similar to that of
control (H& E X 300).
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Fig. (2): Photographs of liver sections (A) control rats showing the connective
tissue of the portal area and the septum between the hepatic lobules
(arrow), (B) rat administrated PCBs showing connective tissue growing
in the portal area (arrows), (C) Rats given PCBs showing the thickening
of the interlobular connective tissue (arrow), and (D) rats given PCBs
plus garlic, Panax ginseng or garlic plus Panax ginseng showing the
connective tissues that exhibited normal distribution (Crossman's
stain X 150).
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Fig. (3): (A) Photographs of kidney sections (A) control rats showing a renal
corpuscle (RC), proximal convoluted tubules (PCT) and distal
convoluted tubules (DCT), (B) Rats administrated PCBs showing
dosquamation of the tubular epithelial cells (arrow). The glomerulus
shows hepercellularity associated with dilatation of the nary space
(arrowhead). Another glomerulus shows complete degeneration (*), (C)
rats given PCBs plus Panax ginseng showing haemorrhagic areas
(arrow) in the interstitium and inflammatory infiltration (arrowhead).
The tubules show cloudy swelling, (D) rats administrated PCBs plus
garlic showing the normal structure of both the renal corpuscles and
tubules, (E) Rats given PCBs plus garlic and Panax ginseng showing
cloudy swelling of the renal tubules (arrowhead). The glomerulus
exhibits a segmented form and wide urinary space (arrow) and (F)
treated with PCBs plus garlic and Panax ginseng showing fibrous
tissue in the interstitium (arrow) which is associated with inflammatory
infiltration (arrowhead) (H& E X 300).
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DISCUSSION

Previous studies indicated that each PCB congener has specific toxic
criteria, for example, PCB (3) is a protype of lower halogenated biphenyl and
is rapidly metabolized (MacLellan et al., 1994) whereas, PCB (38) metabolite
is a potent inducer of oxidative DNA damage (Oakley et al., 1996), PCB (77)

In the current study, mixture of PCBs was used to induce toxicity in
rats. Our data revealed that PCBs induce a significant increase in ALT, AST
and ALP activities, uric acid, creatinine and triglyceride levels. The activity of
ALT and AST are sensitive indicators of acute hepatic necrosis (Kaplan,
1987, Abdel-Wahhab, et al., 2002; Abdel-Wahhab and Aly, 2005).
Consequently, these results may indicate degenerative changes of liver and
kidneys (Abdel-Wahhab and Aly 2003; Farombi ef al., 2005). The increased
levels of uric acid reported herein may indicate protein catabolism and/or
kidney dysfunction (Abdel-Wahhab et al, 1998, 1999, 2002). These results
clearly showed that PCBs possessed harmful and stressful influence on the
hepatic and renal tissue and consistent with those reported by Robertson

oxidative damage and has been found to play an important role in the toxicity
and carcinogenesis of many carcinogens (Rastogi et al, 2001; Abdel-
Wahhab, et al., 2006). The hepatic antioxidants represent the major defense
against toxic liver injury, and they act as anti-apoptosis. In the current study,
the levels of oxidative stress indice, LPO was significantly increased while
the levels of antioxidants GPx and SOD in PCBs-treated group were
significantly decreased compared to their levels in the controls. The

that LPO is one of the most pronounced factors in PCBs-toxicity and
carcinogenicity (Hassan et al., 2005). Moreover, Abdel-Wahhab and Aly

indirect increase in oxidative DNA damage and suggesting that SOD plays a
role in the suppression of oxygen free-radical formation and the decrease of
NO generation. In this regards, Cheung et al, (2002) proposed that
chlorinated hydrocarbons, which caused oxidative stress, could inhibit the
activities of protective enzymatic antioxidants. Casillas et al. (1996) also
reported a decrease in the activities of antioxidant enzymes in mussels
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exposed to PCB contaminated waters. These results were in agreement with
those reported by Glauert et al. (2001); Abdel-Wahhab and Aly (2005).
Moreover, Azevedo-Martins et al. (2003) stated that SOD play a role in the
suppression of oxygen free radical formation and decrease NO generation.

It is well known that the antioxidant enzymes play a substantial role in
protecting organisms against oxidative stress. In the absence of these
antioxidant enzymes, hydroxyl radicals, the causative agent of LPO, attack
polyunsaturated fatty acids to produce lipid peroxides in the presence of
transition metals such as iron which coupled with a redox system and oxygen
under appropriate conditions. The current results coincided with those of
Fadhel et al., (2002) who stated that PCBs may increase the hepatic LPO by
lowering cellular antioxidant defenses. In addition, Goeptar et al., (1995)
reported that PCBs decrease hepatic glutathione peroxidase activity and
vitamine E concentrations and stated that active oxygen in the form of
superoxide or hydrogen peroxide can be released as a by-product from
cytochrome P450 and could contribute to LPO. Other sources of oxidative
stress include many enzymes induce, the suppression of antioxidants or
antioxidant enzymes (Pelissier et al., 1992), or different metabolic events
(Perg et al., 2001). Moreover, the induction of cytochrome P450 by PCBs
increase free radical formation. Reaction of free radicals with cellular
molecules can lead to the initiation of LPO (Fadhel et al., 2002).

The changes in the serum biochemical parameters reported in the
current study were confirmed by the histological and histochemical
examination of liver and the histological examination of the kidney. Treatment
with PCBs alone resulted in severe pathological changes in liver and kicney
tissues and indicated that PCBs mixture is a potent hepatonephrotoxicant. In
this regard, Fadhel et al. (2002) reported that PCBs induced ultrastructural
changes in the rough and smooth endoplasmic reticulum, mitochondria,
plasma membrane and the cytoplasm. Moreover, Glauert et al., (2005) and
McGavin et al., (2001) reported that PCBs induced necrosis and the
presence of hyaline droplets in the renal tubules. It was previously reported
that the kidney in rats is a target for PCBs (McGavin et al., 2001). The
histopathological changes found in the present study provide additional
support for conclusion that the kidney in rats is a primary target for PCBs.

In the present study a protective effect of garlic and Panax ginseng
extract against the toxic hazards of PCBs was observed. The treatment with
garlic or Panax ginseng extract in the presence of PCBs led to the lowering
of the elevated levels of the biochemical parameters (ALT, AST, ALP,
creatinine, uric acid, triglycerides and LPO) and normalized the histological
picture of the investigated organs. Recently, organosulfur compounds of
garlic have been shown to scavenger the oxygen free radicals and
possessed antioxidant properties (Imai et al., 1994; Ide et al., 1996; Abdel-
Wahhab and Aly, 2003; Abdel-Wahhab et al., 2004). Ide et al., (1996) stated
that garlic had the highest antioxidant activity against peroxyl radical and
suggested that garlic may be an effective antioxidant in preventing or treating
disorders related to endothelial cell injury associated with free radicals.

Another mechanism which may be involved in the protection of garlic
against PCBs-induced liver and kidney injury is the P450 enzymes. Several

3984



J. Agric. Sci. Mansoura Univ., 31 (6), June, 2006

P450 enzymes have been reported to play important roles in the
bioactivation of PCBs to reactive metabolites (Ramadass, et al., 2003) and
P450 inhibitors, such as diallyl sulfide present in garlic have been shown to
protect the liver against PCBs-induced liver injury. Furthermore, the
increased level of antioxidant enzymes (GPX and SOD) and the decreased
level of LPO in rats fed on a diet comprised garlic may be another pathway in
the protection against PCBs toxicity (Ramadass et al., 2003; Glauert et al.,
2005; Abdel-Wahhab and Aly, 2005).

In a previous work, Panwar ef al, (2005) reported that Phoenix ginseng
is a 3 % ginsenoside Rg3 standardized Panax ginseng extract. Three
percent means that more than 95% of protoPanaxadiol ginsenosides in
natural Panax ginseng are converted into ginsenoside Rg3 and Rg5. Other
protopanaxatriol ginsenosides are also converted into their congeners. This
conversion makes Phoenix ginseng has 8 times more potent antioxidant
action. Moreover, Kim et al. (1997) reported that ginseng has a potent
protective action against CCL4-induced toxicity and it showed inhibitory effect
on cytochrome P450- associated monoxygenase activities. Therefore, it is
suggested that the protective effect of Phoenix ginseng is attributable to its
free radical scavenging activity (Abdel-Wahhab and Ahmed, 2004; Mannaa
et al., 2006).

In the present study, the histological examination of liver and
kidney of rats fed on a diet containing PCBs combined with garlic alone,
Panax ginseng alone or with Panax ginseng plus garlic revealed marked
elimination of the adverse effects of PCBs in the histopathological and
histochemical picture. Ginseng extracts increase the biosynthesis of proteins
and nucleic acids, metabolize the carbohydrates and lipids, enhance the
reduction and elimination of the toxic effects as well as stimulate
regeneration of cells and improve inflammation (Kim et al., 1997; Abdel-
Wahhab and Ahmed. 2004). It was found that, the non-saponin components
of Korean red ginseng Suppressed the harmful effects of free oxygen radicals
(02, H0;, OH,), which exercise an important role in tissue degeneration
(Kim et al., 1997). Moreover, Zhang et al. (1996) showed that hydroxyl
radical formed by the Fenton reaction were completely inhibited by ginseng
extract. This antioxidant effect of ginseng may be responsible for its wide
pharmacological actions in clinical practice by a free radical reaction-
inhibition mechanism. Therefore, the protective effects of Panax ginseng or
garlic may be related to their antioxidant properties. The earlier studies
demonstrated that garlic protects against the genotoxic effects of
carcinogens by modulating LPO and enhancing GSH-dependent antioxidants
(Arivazhagan et al., 2000, 2001 » Chandra Mohan ef al., 2003; Abdel-Wahhab
and Aly, 2003; Abdel-Wahhab et al., 2002, 2004). Furthermore, the possible
reason for the apparent synergistic effects of Panax ginseng and garlic
combination may be due to the presence of several phytochemicals which
are reported to display both complementary and overlapping mechanism of
actions, including induction of detoxification enzymes and antioxidants (Kik et
al., 2001; Weisburger, 2002).
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In conclusion, the current study revealed that PCBs induced severe toxic
effects on liver and kidney as indicated by the elevation of serum biochemical
parameters and LPO in liver accompanied with the decrease in antioxidant
enzyme activities. Both garlic and Panax ginseng extract exhibit potential
protective effects against PCBs-induced stress. Moreover the combined
treatment with PCBs plus garlic and Panax ginseng was more effective than
the individual treatment. The protective effects of both garlic and Panax
ginseng extract may be due to their ability to scavenge free radicals,
decrease LPO and lead to higher antioxidant enzyme activities that reflect
high potency as antioxidant agent.
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