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SUMMARY AND CONCLUSIONS

DM is a disease marked by high levels of blood glucose resulting from a defect in
insulin production, insulin action or both, that can lead to macro and micro vascular
complications. It 1s a chronic, life threatening condition that depends on medication, diet and
life style modification to prevent long term complications. If the imbalanced of glucose
homeostasis does not return to normal and continues for a protracted period of time, it leads to
hyperglycemia that is due course turns into a syndrome called DM.

Panax ginseng 1s a popular herbal remedy that has been used for thousands of years.
There are five main species of ginseng: American, Chinese, Korean, Japanese and Siberian (or
Russian).

This herb has a wide base of application and is considered the most popular herbal
medicine worldwide. It has been used to treat a variety of disorders including: anaemia,
insomnia, dyspnea, memory impairment, confusion, decreased libido, chronic fatigue, angina
and DM.

CYP2EL1 is a member of the CYP450 super family and primarily involved in Phase I
metabolism where its major role is detoxification and bioactivation of drugs and xenobiotics.

So the aim of the study is to investigate the effect of Panex ginseng extract on CYP2EI
mRNA gene expression, some oxidative stress marker (MDA) and some antioxidant
parameters (GSH and GPx) in STZ-induced diabetic rats.

This study was carried out on 50 rats which divided into five groups as
follows:

Group I  : 10 rats were served as normal controls (control group).

Group IT  : 10 diabetic rats (diabetes was induced by a single intraperitoneal injection of
STZ at a dose of 60 mg/kg body weight for 3 consecutive days) (diabetic group).

Group IIT : 10 rats were received daily Panax ginseng extract 4 % dissolved in distilled
water, (administered orally at a dose of 100 mg/kg body weight for 30 days)

(ginseng group).

Group IV : 10 rats were pretreated with Panax ginseng extract as in group III for 30 days.
Then they were injected by STZ as in group II for 3 consecutive days (ginseng-
pretreated diabetic group).

Group V  : 10 diabetic rats as in group I, then they were treated with Panax ginseng extract
as in group III for 30 days (ginseng-treated diabetic group).
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When comparing the final weight of rats with its corresponding initial weight it 1s found
that, the body weight was significantly increased in the control, the ginseng and the ginseng-
pretreated diabetic groups and significantly decreased in the diabetic and the ginseng-treated
diabetic groups. As compared to their corresponding value of the control group: the final
weight of rats was significantly decreased in the diabetic group, while significantly increased
in the ginseng group and in groups IV and V it didn't show any significant difference. As
compared to group II: the final body weight was significantly increased in group III, while in
groups IV and V it didn’t show any significant difference.

The following determinations were done for all the studied groups: (ALT, AST and
GPx) activities and (FPG, Cholesterol, TG, GSH, MDA and CYP2E1 mRNA gene expression)
levels as well as the histopathological examination of liver and pancreas.

Our results revealed that:

1- In the diabetic group: The values of FPG, Cholesterol, TG, ALT, AST, MDA and
CYP2E1 mRNA gene expression were significantly increased as compared to their
corresponding values of the control group, while GSH content and GPx activity were
significantly decreased.

2- In the ginseng group : The values of FPG, Cholesterol, TG, ALT, AST, MDA,GSH,GPx
and CYP2E1 mRNA gene expression didn't show any significant difference when
compared to their corresponding values of the control group, while they were significantly
decreased as compared to their corresponding values of the diabetic group except GSH
content and GPx activity were significantly increased.

3- In both the ginseng-pretreated diabetic group and the ginseng-treated diabetic group :
The values of FPG, Cholesterol, TG, ALT, AST, MDA and CYP2El mRNA gene
expression were significantly increased as compared to their corresponding values of the
control group, while GSH content and GPx activity were significantly decreased. While,
all parameters were significantly decreased as compared with diabetic group except GSH
content and GPx activity were significantly increased.

The histopathological study:

1- In the control group: The liver showed normal histological appearance. The pancreas
showed normal islet of langerhans and normal acini tissues, islets were regular with well
defined boundaries.

2- 1In the diabetic group: The liver showed degeneration in the surrounding hepatocytes and
reduction in the number of nuclei, and inflammatory cells infiltrations were seen. The
pancreas showed reduction in the number of cells in the islet, signs of necrosis in the islet,
and severe reduction in the number of cells.

3- In the ginseng group: The liver showed revealing normal architecture, with regenerating
hepatocytes. The pancreas showed islet cells and acini were look like normal cells.
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4- 1In the ginseng-pretreated diabetic group: The liver showed nearly normal histological
appearance, in spite it was accompanied by vacuolization in some cells and pyknotic
nuclei were still observed. The pancreas showed nearly normal islets of langerhans while
degeneration of some cells was still observed.

5- In the ginseng-treated diabetic group: the liver showed revealed nearly normal
restoration of hepatocytes and sinusoids. Although dilatation in sinusoids were observed.
The pancreas showed revealed remarkable improvement in the islet of langerhans. There
was an increase in the islet cellular density.

There were a significant positive correlation between CYP2E1 mRNA gene expression
and each of ALT activity, AST activity, FPG, Cholesterol, TG and MDA levels. While
CYP2E1 mRNA gene expression demonstrated a negative significant correlation with GSH
content and GPx activity.

From the results obtained in this study, we can conclude that:

e Oral administration of ginseng extract to diabetic rats exhibited anti diabetic,
hepatoprotective, anti hyperlipidemic and antioxidants activities. These results suggest the
possibility of using ginseng plant to treat patients who suffer from DM due to its good anti
diabetic effect.

e The mean values of fasting blood sugar, liver function test, antioxidants parameters.
CYP2E1 mRNA gene expression were not changed in ginseng group as compared to the
control group, indicating its safety.

o The therapeutic effect of ginseng is more pronounced than the protective effect.

e The use of newly developed real-time quantitative reverse transcription polymerase chain
reaction may improve the effectiveness of determination the expression of CYP2E1 mRNA
gene expression.

113



Recommendations

1-

RECOMMENDATIONS

Further research and development will be recommended to combine ginseng with other
liver drugs to investigate their possible synergic efficacy and perferably
pharmacological properties.

Ginseng and its principle components ginsenosides have shown benficial activities
including important role in the regulation of liver functions and the treatment of the
liver disorders of acute / chronic hepatotoxicity, hepatites, hepatic fibrosis / cirrhosis,
even liver failure and hepatocelluer carcinoma. So the possible activity pathways of the
actions have been also investigated. More detailed molecular mechanisms of activities
of ginseng / ginsenosides as well as further efficacy and safety studies remain to the
explosed.
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Background

Diabetes 1s a major degenerative disease in the world today, affecting at least 15 million
people and having complications which include hypertension, atherosclerosis and
microcirculatory disorders.” Diabetes mellitus is also associated with long-term complications,

including retinopathy, nephropathy, neuropathy and angiopathy and several others .

Panax ginseng C.A Mayer has been widely used in traditional oriental herbal medicine in

many countries.”

The pharmacological properties of ginseng are mainly attributed to
ginsenosides, the active components found in the extracts of different species of ginseng.”’ The
extracts of ginseng have been found to possess cardioprotective, antiasthmatic, antidiabetic and
potent central nervous system activities including enhancement of memory, concentration,
mental alertness and decrease of mental fatigue, besides other beneficial activities.” It is well
known that the ginseng antioxidant properties are scavenging free radicals and neutralizing ferric
ion-induced peroxidation.  These antioxidant actions contribute to prevention and treatment of

diseases associated with oxidative stress.!”

Liver 1s a focal organ in oxidative and detoxifying processes as well as free radicals
reactions and the biomarkers of oxidative stress are elevated in the liver at an early stage in many

diseases, including diabetes mellitus.®

Oxidative stress 1s involved in the etiology and pathogenesis of many diabetic
complications.”’ Streptozotocin(STZ) injection in animals generates typel diabetes and produces
various kinds of reactive oxygen species ( ROS ) that are either formed by STZ itself over the
short term or resulted from the induced hyperglycemia.’” Typel diabetes mellitus (TIDM) is an
autoimmune disease that is characterized by specific destruction of B-cells in the islets of

Langerhans."
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The increased oxidative stress, as measured by indices of elevated lipid peroxidation
products such as malondialdhyde (MDA) ,oxidative modification products of proteins, depletion
of endogenous antioxidant, are commonly found in STZ-induced diabetic rats, and these
alterations may cause tissues to be more susceptible to oxidative damage .The vulnerability of
each tissue to oxidative stress can vary depending upon their expressed antioxidant enzymes

such as glutathione peroxidase (GPx ).!*?

The cytochrome P450 superfamily (officially abbreviated as CYP) is a large and diverse
group of enzymes. The function of most CYP enzymes is to catalyze the oxidation of organic
substances. The substrates of CYP enzymes include metabolic intermediates such as lipids and
steroidal hormones, as well as xenobiotic substances such as drugs and other toxic chemicals.
CYPs are the major enzymes involved in drug metabolism and bioactivation, accounting
for ~75% of the total number of different metabolic reactions.""” The Cytochrome P450 2E1 has
been implicated in the generation of tissue damaging hydroxyl radicals in patients suffering from

diabetes and liver diseases.!?
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Aim of the work

The aim of the present work is to investigate the effect of panex ginseng extract on

Cytochrome P450 2E1 and some oxidative stress markers in streptozotocin-induced diabetic rats.
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Materials and Methods

1 —Experimental animals:

Fifty healthy adult male albino rats approximately 3 months old, weighing (120 + 5 gm),
will be used in the present study. They will be kept in special plastic rodent cages in laboratory
under nearly constant conditions for experimental work. Animals will be kept in laboratory for at
least one week before initiation of the experiments and will be maintained on a standard rodent

diet and clean water.

The study was approved by the ethical committee of Medical Research Institute .

The animals will be divided into five groups:
Groupl : consisting of 10 rats and serve as normal controls .

Group I : consisting of 10 diabetic rats ( diabetes will be induced by a single
intraperitoneal injection of streptozotocin at a dose of 60 mg/kg body weight for 3
consecutive days).!”

Group IIT : consisting of 10 rats that will receive panax ginseng extract dissolved in distilled

water (a dministered orally at dose of 100 mg/kg body weight for 30 days).!'?

Group IV : consisting of 10 rats pretreated with panax ginseng extract as in group III for 30

days before their injecting by streptozotocin as in group II for 3 consecutive days.

Group V :  consisting of 10 diabetic rats as in group II , that will be treated with a panax

ginseng extract as in group III for 30 days .

*  Body weights of rats will be recorded at the beginning and at the end of the experiment
period ( 33 days ) .
* It should be noted that rats in group 1, 2 will be orally administrate with distilled water

in a volume matched with that given to panax ginseng extract groups.
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2 — Biochemical study:

At the end of the experiment, the blood will be collected from the heart of each rat
partly in plain tubes to obtain serum and partly on K3 EDTA coated tubes to obtain plasma, used
for determination of :-

1- Fasting plasma glucose level.'”

2- Total serum cholesterol and triglycerides levels.!'®

3- Serum ALT and AST activities.!”

Liver tissues examination :
Liver tissues will be separated from rats and will be cut into four parts and used

as follow :

* First part of liver will be homogenized in 10 mM potassium phosphate containing 1 mM
EDTA, pH 7.4 and centrifuged at 12.000 xg for 30 min at 4 °C and used for determination of:-
- Malondialdhyde ( MDA ) level.*”

- Glutathione peroxidase ( GPx ) enzyme activity.?"

- Glutathione (GSH ) content.*?

* Second part of the liver will be used for microsomes preparation, which will be used for
determination of :-

- Cytochrome P450 2E1 ( CYP 2E1 ) enzyme activity.*”

* Third part of the liver will be used for determination of:-

- Cytochrome P4502E1 (CYP 2E1) gene expression by reverse transcription PCR.%%

3 - Histopathological analysis.
* Part of pancreas and fourth part of liver specimens will be extracted, placed in formalin
solution, and processed routinely by embedding in paraffin. Tissue sections (4-5 1 m) will be

stained with haematoxylin-eosin and examined under light microscope.*”
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Analysis of the results

The obtained data will be tabulated and statistically analyzed using SPSS software .
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