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This study was carried out to evaluate the toxic actions of aflatoxins and the rule of
ginseng roots through the histochemical and biochemical studies. Thirty of
apparently healthy adult female albino rats were divided into five equal groups, the
1st and the 2nd groups served as negative and positive control. The other three
groups fed aflatoxins-contaminated diets. But the proposed additive (ginseng roots)
was only added to the 4th and 5th groups at levels 1 and 2 gm / 100 gm ration,
respectively. The treatment period was extended for four weeks. Ginseng treatment
significantly reduced the elevated levels of ALT and AST enzyme activities and the
elevated concentrations of serum urea and creatinine. From the semi quantitative
histochemical study, it could be concluded that ginseng roots could improve the
disturbtion in the mitochondrial oxidative phosphorylation in rat hepatocytes. In the
light of these results, the proposed additive ginseng was found to induce the potent
protectivre action in rats may play a role in the prevention of hepatic cellular injury
produced by aflatoxins. The exact mode of antitoxic action may need further
clarification and there is an urgent need to conduct further in vivo studies with
white ginseng roots, which may provide a useful tool to improve efficiency of
nutrient utilization in the rumen and could be recommended to small farm animal's
diet with possibility of aflatoxin contamination.

Introduction
(WHO, 1981; Saad, 1993; Moos, 2002;
Abdel-Fattah et al., 2006 , 2010). Aflatoxin
B1 (AFB1) is the most abundant and toxic
form of all naturally occurring aflatoxins.
AFB1 represents 75% of all aflatoxins found
in contaminated food and feeds. Many
reports stated the harmful effects of

Human and animal health has been
dramatically affected in outbreaks of acute
mycotoxicosis, but these tragic events may
be only a part of the cost to society in terms
of impaired health and productivity from the
ingestion of sub-clinical levels of aflatoxins
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aflatoxins on wide variety of animals and
human; depression of growth and production
(Saad, 1993; Abdel-Fattah et al., 2010),
immunosuppressant (Yeong Hsiang, 2001),
liver disorders (Anong and Suparats, 2006),
abnormalities of enzyme picture (Patrick et
al., 2002; Tulayakul et al., 2005; Ozer et al.,
2008). However, such harmful effects seem
to be difficult to overcome since
aflatoxicosis gave no reaction response for
any available treatment of drugs and / or
antibiotics (Saad, 1993).

(S) protopanaxatriol, respectively, as the
sapogenines. Rb group includes the
ginsenosides Rb1, Rb2, Rc and Rd, while
Rg group includes the Re, Rf and Rg1 ones
as the main compounds. Among all these
ginsenosides, Rb1 and Rg1 are the most
effective compounds (Tanaka and Kasai,
1984). Ginseng roots and ginsenosides are
effective in stimulatng learing, memory and
physical
cababilities,
in
supporting
radioprotection and provide resistance to
infection
(Necerino
et
al.,
2000;
Rudakewich et al., 2001).

Currently, there is a strong debate about the
safety aspects of chemical preservatives,
since they are responsible for many
carcinogenic and teratogenic attributes as
well as toxicity. So there is an increasing
interest to phytochemicals as new sources of
natural antioxidants and antimicrobial agents
(Moreira, 2005).

In animals feed diets contaminated with
toxicants, the AST and ALT levels increased
after liver damage due to the increased
membrane permeability or liver cell necrosis
and cytosol leakage into the serum (Ozer et
al., 2008).
The aim of the current study is to investigate
the mode of toxicants of aflatoxicosis and
the mode antitoxic action of white ginseng
roots against toxicity in rats through the
present
histochemical
and
serum
biochemical studies in laboratory animal
(rats), in order to appreciate the potential
protective effects of this medicinal plant.

Natural substances that can prevent AFB1
toxicity would be helpful to human and
animal health with minimal cost in foods
and feed. Traditional medicinal plants were
used by some authors for their antifungal,
anti-aflatoxigenic and antioxidant activity
(Joseph et al., 2005; Kumar et al., 2007).
Ginseng has been used for over 2000 years
in oriental countries to enhance stamina and
immune function, where it has been
suggested to have pharmacological activities
in the cardiovascular, endocrine, immune
and central nervous systems (Li et al., 1999;
Attele et al., 1999; Moreira, 2005). The full
pharmaceutical activity of ginseng is due to
a range of compounds, the triterpene
saponins, known as ginsenosides, are widely
considered to be the most important
components contributing to the multiple
medicinal properties of both Asian and
American ginseng. The two major groups of
ginsenosides are the Rb and Rg groups,
which have 20 (S) protopanaxadiol and 20

Materials and Methods
Experimental animals
One-month old female white Albino rats
weighting 100 110 gm in average
(purchased from animal house of National
Research Centre, Cairo, Egypt) were
maintained on standard lab diet (protein:
160.4; fat: 36.3; fibre: 41 gm/kg and
metabolizable energy 12.08 MJ), and housed
in a room free from any source of chemical
contamination, artificially illuminated and
thermally controlled, at the Animal House
Lab., National Research Centre, Dokki,
Cairo, Egypt. All animals were received
human care in compliance with the
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guidelines of the Animal Care and Use
Committee of the National Research Centre,
Dokki, Cairo, Egypt.

Organisms
Aspergillus parasiticus
(A.parasiticus)
NRRL 2999 was obtained as lyophilized
preparation from the Mycotoxin lab. ,
National Research Center, Dokki, Giza,
Egypt.

Experimental design
Depending on our previous results (AbdelFattah 2002, Abdel-Fattah et al., 2006;
Abu-Seif, et al., 2009), concerning the
antitoxic effects of herbs and medicinal
plants, this study was achieved. Thirty
apparently healthy female adult albino rats
were divided into five equal groups, all
groups were exposed to the main two stages
of the experiment period as follows; the first
2 weeks were the pre -treatment period,
followed by 4 weeks of treatment. During
pre-treatment period all animal groups fed
on sound rations free from either the studied
additive material (white ginseng roots, WG)
or aflatoxin contamination. At the treatment
period, both the 1st and 2nd groups were fed
on sound rations, free from aflatoxins. But
the 1st one had no additive acting as
negative control , while the 2nd group fed
on the same sound ration plus the studied
additive at concentration equivalent to 2 %
(w/w), considered as positive control. The
other three groups ingested aflatoxin(s)
contaminated diets containing 225 mg B1,
30 mg B2, 70 mg G1 and 10 mg G2 /kg .
The 3rd group exposed to contaminated
diets only without any addition, but the 4th
and 5th groups fed on aflatoxin(s)
contaminated diets, plus the proposed
additive material (WG) at 1 and 2 gm / 100
gm ration. At the 29 th of the treatment
period, all animals were fasted for 12 h, and
then blood samples were collected from the
retroorbital venous plexus under diethyl
ether anesthesia. Sera were separated using
cooling centrifugation and stored at -20 oC
until analysis for biochemical studies. After
the collection of blood samples, animals
were sacrificed for obtaining fresh unfixed
liver
samples
for
the
following
histochemical study.

Plant material
American white ginseng material was
purchased from an Egyptian local market
(Harraz Co., Cairo, Egypt).
Aflatoxins standards and chemicals
All standards of Aflatoxins (B1, B1, G1, and
G2) were purchased from sigma company,
USA. All Chemicals and solvents used were
of ACS grade. Thin layer TLC aluminum
plates recoated with 0.25 mm silica gel 60
(Merk).
Preparation of aflatoxin(s) - artificially
contaminated ingredient
A balanced ration of growing rats with 14 %
crude protein and 3100 kg calorie were
purchased and artificially infected (in vitro)
with a certain strain of Aspergillus
parasiticus (NRRL-2999) which identified
as an aflatoxin(s) producing strain
inoculated substrates were incubated at 28
°C for 18 days (Shotwell et al., 1966).
Aflatoxins (AFs) within the contaminated
material consisted of 225 mg B1, 30 mg B2,
70 mg G1 and 10 mg G2 /kg. The
contaminated material was incorporated into
the basal diet in the ratio 15.55. % of the
daily ration, to provide the desired level of
1.042 mg of total AFs or 0.7 mg AFB1/Kg
diet.
Histochemical study
The fresh liver unfixed tissue samples of rats
of the five group were taken and the cryostat
freezer plate method
(Sheehan and
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Hrapchak, 1980) and the histochemical
techniques
were
carried
out
for
semiquantitative estimation of mitochondrial
adenosine-tri-phosphatase
(ATP-ase)
(Wachstein and Meisel, 1957), succinic
dehydrogenase (SDH-ase) (Nachlas et al.,
1957), Glucose-6-phospatse (G6PD-ase)
(Cohen and Way, 1966) and reduced
Nicotinamide
adenine
dinucleotide
Diaphorse(NADH-ase) enzyme (Nachlas et
al., 1958). The enzyme activities were
semiquantitatively estimated from traces (±)
to intense (+++++) reactions according to
(Pearse, 1972).

butanol fraction was evaporated and the
residue (2.52%, w/w) was dissolved in 10
ml of methanol. The sample solution was
filtered and the ginsenosides contents were
analyzed by high performance liquid
chromatography according to the method of
(Ko et al., 1989).
Statistical Analysis
The obtained data were statistically analysed
using Analysis of Variance (ANOVA), one
way classification according to (Snedecor
and Cochron 1966) and the significances
between treatments and periods were
determined using Duncan s Multiple Range
test (Ducan, 1955).

Serum Biochemical constituents
The serum of rats of the five studed groups
were used for estimation of serum Alanine
amino transferase (ALT) and serum Aspartic
amino transferase (AST) enzymes activities
(Reitman and Frankel 1957) and
the
concentrations of serum urea and creatinine
(Patton and Crouch 1977).

Results and Discussion
Determination of active components in
investigated white ginseng roots
Table 1 revealed that seven ginsenoside
compounds were recognized in white
ginseng roots, namely Rb1, Rb2, Rc, Rd,
Re, Rg1 and Rg2 which their concentrations
are 9.45, 0.07, 1.77, 3.02, 3.14, 0.26 and
0.13 mg/gm ginseng, respectively.
In
addition, two unknown compounds which
their concentrations are 3.4 and 3.96 mg/gm
ginseng were determined. Our results were
in accordance with those obtained by wang
et al., 2008

Aflatoxins analysis
Qualitative and quantitative assay for the
presence of aflatoxins in the contaminated
substrate has been caried out using HPLC
(Agilent
Technologies,
Waldbronn,
Germany) as recommended by AOAC
(2000).
Determination of active components in
investigated white ginseng roots

Biochemical study

To determine the ginsenosides in white
ginseng roots, five gm of white ginseng
roots were extracted in soxhlet apparatus
using ethanol 70% (v/v). The extract was
evaporated to dryness and dissolved in 30
ml distilled water. The aqueous solution was
first extracted two times with 25 ml of ether
each time; the aqueous layer was then
extracted three times with 20 ml of watersaturated with n-butanol each time. The n-

The liver functions were examined though
the determination of alanine amino
transferase (ALT) and aspartate amino
transferase (AST) activities which known as
cytosolic marker enzymes reflecting
hepatocellular necrosis as they are released
into the blood after cell membrane damage,
therefore both enzymes are used as indicator
for hepatic damage
(Andallu and
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Vardacharyulu, 2001). Whereas increased
levels of urea and creatinine may indicate
protein catabolism and/or renal dysfunction
(Abdel-Fattah et al., 2010).

AST and ALT are usually indicative of liver
damage in animals (Lind et al., 1989) and
humans (Gil et al., 1988; Hassal et al., 1990;
Rati et al., 1991).

Data for selected serum constituents are
presented, from the beginning and the end of
the treatment period, in Tables 2 and 3.
There is no a consistent pattern shown in the
metabolic indicators as influenced by the
AFs and / or the WG food additive. The
average(s) of the transaminases (ALT and
AST) level and both urea and creatinine
concentrations showed the normal picture
during the pre-treatment stage with no
differences between groups (Table 2).
During the treatment stage, the groups 1 and
2 showed constant level of both ALT and
AST enzymes activities, while serum
activities of ALT and AST of animals fed
dietary AFs only (group 3) had elevated (p
0.05) compared with those fed sound rations
with or without WG additive. Similarly, urea
and creatinine concentrations were higher (p
0.05) at the end of the treatment period for
group which fed AF-contaminated diet only
(Table 3). On the other hand, the level(s) of
both ALT and AST activities were not
significantly affected during treatment in the
4th and the 5th groups, leading to suggest
the positive effect of studied additive on the
liver function when the animals exposed to
high level of aflatoxin(s) contamination.

Several studies on the mechanisms of
aflatoxins induced liver injury have
demonstrated that in animals fed diets
contaminated with toxicants, the serum
levels of these enzymes increased after liver
damage because of increased membrane
permeability or because of liver cell necrosis
and cytosol leakage into the serum
(Teppema et al., 2002; Saad and AbdelFattah, 2008; Ozer et al., 2008; Sherif et al.,
2009). Damage of cellular components may
play an important role in death of liver cells
(Lind et al., 1989; Teppema et al., 2002),
hence, ALT and AST may be released to
serum levels of these enzymes would
increase.
Adding of WG during aflatoxin treatment
succeeded to improve ALT, AST, activities
and a significant improvement was also
found in urea and creatinine concentrations.
In the same regards, 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 WG is attributed to its free radical
scavenging activity (Abdel-Wahhab and
Ahmed, 2004; Mannaa et al., 2006 AbdelFattah et al., 2010).

Tracing the level(s) of transaminase ALT
and AST in both animals of the 2nd group
which received the additive only without
any level of contamination, it could be easily
noted that no changes were obtained during
the two successive stages of the study.

Treatment of the intoxicated rats with WG
resulted in significant improvement in
kidney function as indicated by the marked
decrease in serum urea and creatinine levels.
These results were in conformity with those
reported by Yokozawa et al., (1994) who
demonstrated that WG and its active
component, saponin, could significantly
reduce the blood urea nitrogen and

The obtained data were in accordance with
those reported by Yeong-Hsiang et al.
(2001), working on ducklings, Biing-Hui et
al. (2002) on swine and Anong and Suparats
(2006) on broilers. High serum levels of
462

Int.J.Curr.Microbiol.App.Sci (2014) 3(10) 458-473

creatinine levels in the blood of
nephrectomized rats. Other studies asserted
the nephroprotective effect of Korean
ginseng
saponin
against
cisplatinnephrotoxicity (Liu and Zhou 2000; AbdelWahhab and Ahmed, 2004).

Histochemical study
The current study demonstrated that
Glucose-6-phosphate
dehydrogenase
enzyme (G6PD-ase) was increased more
prominently by AFs intoxication in rat s
liver (Table 4 and Figures 1, 2, 3, 4, 5); such
increase could be reduced by ginseng
treatment especially by the dose 2%
concentration. G6PD-ase is the metabolic
enzyme involved in the pentose phosphate
pathway and especially important in red
blood cells of human to prevent the non
immune haemolytic anemia (Frank, 2005).

These authors suggested that Korean
ginseng saponin reduced cisplatin-induced
cytosolic free (Ca2+) ions overload and
formation of DNA interstrand cross-link and
DNA protein
cross-link.
Furthermore,
Yokozawa and Liu (2000) demonstrated that
ginsenoside could decrease the severity of
renal injury induced by cisplatin. These
authors suggested that decreased level of
urea in serum in rats given WG reflected the
protective action of ginsenoside against the
renal dysfunction.

The G6PD-ase and the non- specific esterase
enzymes were increased in the keratinocytes
and mitochondria rich cells of frog in
response to increase the oxidation process
and the toxic stress that may induced by
mercury, cadmium and lead pollutants
(Fenoglio et al., 2006). On the other hand,
the increase of enzymes such as G6PD-ase
activity may due to both synthetic and
detoxification processes as an adaptive
response against toxins such as methyl
parathion, organophospharus insecticide
sub-lethal toxicity in Tilabiamossambica
fish (Rao and Rao, 1987).

Generally, these results indicated that WG
have protective effects against liver injury
induced by aflatoxins and it plays a role in
increasing the antioxidant status as well as
lowering the oxidative damage of nucleic
acids in the body (Abdel-Wahhab and
Ahmed, 2004; Mannaa et al., 2006).
Our results may lead us to suggest that there
is a significant liver and kidny dysfunction
in the AF-treated groups, 1.0421mg of AFs /
kg diet was sufficient to impair performance
and cause liver and kidny damage in female
Albino rats, adding of WG during the
mycotxins treatment (groups 4 and 5)
resulted in a significant improvement in
ALT and AST activity as well as urea and
creatinine concentrations.

The present work indicated that there was
intense increase of succinic dehydrogenase
(SDH-ase) enzyme activity in the
mitochondria of rat s liver (Table 4 and
Figures 6, 7, 8, 9) by AFs toxicity, such
enzyme reaction could be reduced by white
ginseng administration parallel to the
aflatoxicosis. The rapid conversion of
succinate to fumarate (through the
tricarboxylic acid cycle) by activation of the
SDH-ase may reduce the haemoglobin
synthesis with consequenent occurrence of
anemia (Stroev, 1986).

It was suggested that WG displays a
pronounced
hepatoprotective
effect,
assessed through the transaminases (ALT,
AST) activities following hepatotoxicity in
rats treated with AF-contaminated diets.
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Fig.1 Cryostat section of liver of control rat (group 1) showing ++± (G6PD-ase) enzyme
activity as bluish violet diformazan pigment in the hepatocytes(X200).
Fig.2 Cryostat section of liver of (group 2) which was administered with ginseng (2%) after 4
weeks showing +++± (G6PD-ase) enzyme activity as bluish violet diformazan pigment in the
hepatocytes of centrilobularly region (X200).
Fig.3 Cryostat section of liver of (group 3) which was administered with Afs after 4 weeks
showing +++++ (G6PD-ase) enzyme activity as dark bluish violet diformazan pigment in the
hepatocytes (X400).
Fig.4 Cryostat section of liver of (group 4) which was administered with AFs and ginseng
(1%) after 4 weeks showing ++++ (G6PD-ase) enzyme activity as dark bluish violet
diformazan pigment in the hepatocytes of centrilobularly region (X400).
Fig.5 Cryostat section of liver of (group 5) which was administered with AFS and ginseng
(2%) after 4 weeks showing ++± (G6PD-ase) enzyme activity as bluish violet diformazan
pigment that centrilobularly located (X400).
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Fig.6 Cryostat section of liver of control rat (group 1) showing ++ (SDH-ase) enzyme
activity as violet diformazan pigment in the hepatocytes(X400).
Fig.7 Cryostat section of liver of (group 2) which was administered with ginseng (2%) after 4
weeks showing +++ (SDH-ase) enzyme activity as violet diformazan pigment in the
hepatocytes (X400).
Fig.8 Cryostat section of liver of (group 3) showing +++++ (SDH-ase) enzyme activity as
dark bluish violet diformazan pigment in the hepatocytes (X400).
Fig.9 Cryostat section of liver of (group 5) which was administered with AFS and ginseng
(2%) after 4 weeks showing +++ (SDH-ase) enzyme activity as dark bluish violet diformazan
pigment in the hepatocytes of centrilobularly region (X200).
Table.1 Determination of ginsenosides in white ginseng roots using HPLC
Components of
Concentrations, mg/gm
ginsenosides
ginseng
Rb1
9.45
Rb2
0.07
Rc
1.77
Rd
3.02
Re
3.14
Rg1
0.26
Rg2
0.13
Unknown
3.4
Unknown
3.96
Data in Table 1 showed that Rb1 compound was the predominant identified ginsenoside
(9.45 mg/gm) followed by Re (3.14 mg/gm) and Rd (3.02 mg/gm). While Rb2 and Rg2 had
the lowest value of 0.07 and 0.13 mg/gm ginseng respectively.
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Fig.10 Cryostat section of liver of control rat (group 1) showing +± (NADH-TR) or (NADHDiaphorase) enzyme activity as violet diformazan pigment in the hepatocytes(X200).
Fig.11 Cryostat section of liver of (group 2) which was administered with ginseng (2%) after
4 weeks showing ++± (NADH-Diaphorase) enzyme activity as violet diformazan pigment in
the hepatocytes (X200).
Fig.12 Cryostat section of liver of (group 3) which was administered with AFS after 4 weeks
showing +++++ (NADH-Diaphorase) enzyme activity as dark violet diformazan pigment all
over the hepatocytes and centrilobularly concentrated (X200).
Fig.13 Cryostat section of liver of (group 4) which was administered with AFS and ginseng
(1%) after 4 weeks showing +++(NADH-Diaphorase) enzyme activity as violet diformazan
pigment in the hepatocytes (X200).

466

Int.J.Curr.Microbiol.App.Sci (2014) 3(10) 458-473

Fig.15 Cryostat section of liver of control rat (group 1) showing ++± (ATP-ase) enzyme
activity (Mg+2-activited, lead method) as brown to black-brown ppt of lead sulphide all over
the hepatocytes and concentrated centrilobularly (X400).
Fig.16 Cryostat section of liver of (group 2) which was administered with ginseng after 4
weeks showing +++ (ATP-ase) enzyme activity as dark brown to blackish-brown ppt of lead
sulphide all over the hepatocytic cells (X400).
Fig.17 Cryostat section of liver of (group 3) which was administered with AFS after 4 weeks
showing ++++ (ATP-ase) enzyme activity as coarse granules of lead sulphide ppt all over the
hepatic tissue (X400).
Fig.18 Cryostat section of liver of (group 5) which was administered with AFS and ginseng
(2%) after 4 weeks showing ++± (ATP-ase) enzyme activity as fine to coarse dark brown ppt
of lead sulphide in the hepatocytes (X400).
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Table.2 Effect of dietary aflatoxin and white ginseng roots on liver functions (AST and
ALT)
Items

Means±SE
AST(IU/L)

ALT(IU/L)

Groups

Zero time

After 28 days

Zero time

After 28 days

Group 1

20.7±0.73Aa

22.8±1.12Aa

13.3±0.58Aa

14.3±0.80Aa

Group 2

21.01±1.08Aa

27.07±0.69Aa

12.9±0.48Aa

17.02±1.05Aa

Group 3

20.0±0.68 Aa

85.4±2.98Cb

13.3±0.42 Aa

49.01±1.90 Cb

Group 4

20.03±1.07 Aa

76.27±2.85 Cb

13.3±0.29 Aa

32.4±1.136 Bb

Group 5

19.6±0.76 Aa

40.8±1.46 Bb

13.1±0.36 Aa

25.5±1.21 Bb

LSD 0.05

10.03

7.5

Notes:
The same capital litters in columns denotes no significant difference between treatments in the same
period at (p 0.05) and vice versa. But the difference in small litters in rows denotes significant
difference between periods in the same treatment and the same parameter, at (p 0.05) and vise
versa.

Table.3 Effect of dietary aflatoxin and white ginseng roots on kidney functions
(Urea and Creatinine)
Items
Means±SE
Urea(mg/dl)
Creatinine (mg/dl)
Groups
Zero time
After 28 days
Zero time
After 28 days
Group 1
42.06±2.43Aa
48.8±2.33Aa
37.7±2.45Aa
39.8±3.37Aa
Aa
Aa
Aa
Group 2
44.07±2.83
45.6±2.85
38.7±2.94
43.6±3.01Aa
Group 3
44.2±1.649 Aa
96.4±5.43Cb
40.2±3.16 Aa
109.9±5.19 Cb
Aa
Bb
Aa
Group 4
43.3±2.28
77.00±3.16
37.12±2.22
91.1±4.21 Bb
Aa
Bb
Aa
Group 5
46.96±2.08
56.5±3.03
40.9±1.49
60.30±3.31 Bb
LSD 0.05
9.67
11.53
Notes: The same capital litters in columns denotes no significant difference between treatments in
the same period at (p 0.05) and vice versa. But the difference in small litters in rows denote
significant difference between periods in the same treatment and the same parameter, at (P 0.05) and
vice versa.
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Table.4 The histochemical demonstration of some liver mitochondrial enzymes semi
quantitatively estimated
Enzymes
Groups
Group 1
Group 2
Group 3
Group 4
Group 5

G6PD-ase
enzyme

SDH-ase
enzyme

++±
+++±
+++++
++++
++±

++
+++
+++++
+++±
+++

NADH-ase
Diaphorase
enzyme
+±
++±
+++++
+++
++±

ATP-ase
Mitochondrial
enzyme
++±
+++
++++
+++
++±

Notes:
± = traces of enzyme activity,+ = weak of enzyme activity, +±= weak to submoderate of
enzyme activity,++ = submoderate of enzyme activity, ++± = submoderate to moderate of
enzyme activity,+++= moderate of enzyme activity,+++ ±= moderate to strong of enzyme
activity,++++= strong of enzyme activity, ++++±= strong to intense of enzyme activity and
+++++= intense.
The NADH-diaphorase enzyme mostly
activated by AFs intoxicated rats, but
white ginseng could reduce such enzyme
activation through its antioxidant activity
especially with 2% concentration (Table 4
and Figures 10, 11, 12, 13, 14). Two
enzymes: superoxide dismutase and
NADH-diaphorase are known respectively
for inhibiting the auto-oxidation of
haemoglobin to met-haemoglobin and for
reducing the met-haemoglobin to the
functional haemoglobin (Manwell, 1977).
The
plasma
membrance
NADHdiaphorase affect cell growth and its
differentiation and is modulated at various
phases of cell cycle (Zurbriggen and
Dreyer 1996).

mitochondrial ATP-ase (Table 4 and
Figures 15, 16, 17, 18) and such toxic
effect in rat s liver could partially reduced
by parallel treatment of rats with white
ginseng (especially with 2gm / kg
contaminated ration concentration), on the
other side, such aflatoxicosis reduced the
body weight of rats and such side effect
could be treated by administration of white
ginseng. The decrease in body weight may
related to the loss of high energy
compound (ATP) through its hydrolysis by
ATP-ase activation by the uncoupling of
oxidative
phosphorylation
by
the
uncoupler s
compounds
such
as
dinitrophenol and glyphosate herbicide
(Olorunsogo et al., 1979). So that the AFs
should be considered as one of the
uncoupler s compounds to the oxidative
phosphorylation as one of the mode toxic
actions.

Figure 14 Cryostat section of liver of
(group 5) which was administered with
AFS and ginseng (2%) after 4 weeks
showing
++±
(NADH-Diaphorase)
enzyme activity as violet diformazan
pigment in the hepatocytes (X200).
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