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A Review on the Potential Effective Cytoprotective Role of Ginseng in Rat's Organ
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ABSTRACT

Panax ginseng is among the herbal agents traditionally utilized for thousands of
years. It is used commonly as dried roots with possible multifaceted medical
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characteristics, including anti-inflammatory, anti-neoplastic, tonic, antiviral,
antifungal, and antioxidant, besides its potential actions in healing and
restoration. Although many studies discussed the action of one of the components
of Panax ginseng, several types of this herb include Panax quinquefolius in
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America, Pan Ginseng in Korea, and Panax notoginseng in China. This study
aims to review the articles that focus on the potential roles of ginseng in general,
highlighting the effect of ginseng on several rats' organs. A brief review of the
articles discussed the role of ginseng as an anti-inflammatory, anti-neoplastic,
tonic, antiviral, antifungal, and antioxidant agent. Several works concluded the
multifaceted actions of ginseng at both clinical and animal levels. The products
which are obtained from the natural origins (as ginseng)are gained major
concerns as pharmacological agents as they are potentially helpful in treating
several disorders by their several cytoprotective roles in oxidative stress,
inflammation infection(viral and bacterial), malignancy, diabetes mellitus,
problems of sexuality beside the disorders of central nervous and cardiovascular
systems as these herbs have little toxicity. There is a need to develop new
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components of ginseng.
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INTRODUCTION

Historically, Panax ginseng is among the
herbal agents that traditionally utilized for thousands of
years (Lim et al.,2013). It is used commonly as dried
roots (Issa and EI-Sherif, 2017) with possible
multifaceted medical characteristics including anti-
inflammatory,  anti-neoplastic,  tonic, antiviral,
antifungal, and antioxidant (EI-Mehi and El-
Sherif,2015) besides its potential actions in healing
and restoration (Lee and Kim,2014).

This herb has been used, especially in the last
30 years, as products of agriculture, medicines,
supplements, and dietary agents (Yu et al., 2017). This
herb recently has a role in treating stress, hypertension,
Alzheimer's disease, Huntington's disease, and
Parkinson's disease besides its value in molecular
medicine (Wahid et al., 2010, Kim, 2018 and Lee et
al., 2018). Ginseng may be included in small amounts
of energy drinks or herbal teas or sold as a dietary
supplement (Fig. 1).

Its name (Pan ginseng) is the herb that treats all
types of diseases in the human body (Lim et al., 2013).
Due to its high value in being the base of many novel
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drugs, it is called the king of medical plants, especially
in Asian countries (Japan, Korea, and China). This is a
brief review on the use of ginseng as a cytoprotective
agent in general highlighting its effects on several
organs in rats.

Fig. 1: A picture of the root of Pan Ginseng
(Korean) https://en.wikipedia.org/wiki/Ginseng.

Types

Although many studies discussed the action of
one of the components of Pan ginseng, several types of
this herb include Panax quinquefolius in America, Pan
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ginseng in Korea, and Panax notoginseng in China
(Lim et al.,2013; Yu et al.,2017).

Mechanism of action

Although the action of ginseng is from all
components of it, ginsenosides( triterpene saponins) are
considered as the main active ingredients of ginseng
with great concern in reports (Im et al.,2013; Lee et
al.,2018). There are two hundred ginsenosides (Kim,
2018; Kim et al., 2018; Cho et al., 2019). They are
steroidal substances that have multiple actions as they
interfere with the ion channels(membrane-bound),
cellular receptors, and membranes to interact with
transcription (Han et al.,2018; Mohanan et al.,2018).

Side effects

Many warnings were declared by the United
States American Food and drug administration -FDA in
2019, besides those of Federal Trade Commission for
the ginseng dietary supplements manufacturers who
made untruthful concepts that it has benefits against
diseases (William et al., 2019).

In general, this herb has a good zone of safety
if it is taken in a short period, but it has potential
adverse action if it is used for chronic periods including
digestive problems  insomnia, and headaches
(William, 2018; Cheryl A., 2019; William and
marry, 2019).

Interactions

Low risk of interactions between ginseng and
other drugs was found; however, many side effects
were reported if it is used with warfarin (Kim et al.,
2015) phenelzine, with possible interaction with tyrosin
kinase inhibitor-imatinib (1zzo and Ernst, 2001). In
addition, hepatotoxicity was noticed if it is used with
lamotrigine (Bilgi et al., 2010) with blood pressure
fluctuations, anxiety, insomnia, mastalgia, vaginal
bleeding, nausea, or diarrhea. Other interactions may
be seen with herbal supplements or foods (Lindsy,
2019).

Potential roles of ginseng
1. Antioxidant action

Reactive nitrogen species with free radicals are
the sources of reactive oxygen species enrolling
exogenous as (alcohol, heavy metals, drugs smoking)
and endogenous as (endoplasmic  reticulum,
mitochondria, peroxisomes, and phagocytes) (Ratan et
al., 2021). Several studies documented the role of free
radicals in many diseases, including Diabetes,
atherosclerosis, cancer, and degenerative disorders of
the eye, with a concern to develop many antioxidants
including ginseng(Lobo et al., 2010). In fact, reports
discussed the role of this herb in ameliorating the
antioxidant effect of it as a scavenger of free radicals
and increasing the levels of antioxidant

enzymes(glutathione  peroxidase and superoxide
dismutase) and decreasing the level of reactive oxygen
species in a clinical study on healthy subjects (Ratan et
al., 2021). Furthermore, recent work revealed the
alleviating role of gensing against malathion hepato-
renal injury via its antioxidant action in male
rats(Ghamry et al., 2022). Observations of authors
indicated that Panax ginseng has nephroprotective
effects after exposure to Gentamicin Sulphate in rats
due to the scavenging actions of free
radicles(Karadeniz et al.,2008). Recent work by Sng
et al. in (2022) suggested the antioxidant action of
ginseng extract and ginsenosides in rats with spinal
cord injury which improve their neurological function.

2. Anti-inflammatory action

Commonly, innate and adaptive immune
responses are incorporated in inflammation, including
pain, fever, oedema, redness, and impaired function
(Yang et al.,2015). Several works (in vitro, in vivo,
and clinical) are concerned with the role of ginseng as
an anti-inflammatory herb (Choi et al., 2018; Lee et
al., 2018). There is a suggestion of involvement of
signaling of NF-kB pathway (Kim,2018; Ratan et
al.,2021), while another reported that there is an
inhibition of the macrophage-derived cytokines
expression and tumor necrosis factor receptor-related
NF-kappa-B activator with interferon (Lee et al.,
2012). Patients who received ginseng postoperatively
(after curative surgery) have a more chance of being
alive for 5 years than those who did not receive ginseng
(Ahn et al., 2006).

In recent work, ginsenoside Rb1 and ginseng
extract have an attenuating effect on liver injury and
fibrosis in rats after exposure to carbon tetrachloride as
noticed via the expression of tumor necrotic factor
alpha and prostaglandin  suggested its anti-
inflammatory assignment (Hou et al., 2014). In
previous work, there is a modulation of inflammation
through receiving Panax ginseng after exposure to
thioacetamide liver injury in rats after oophorectomy
(Kimet al., 2013).

3. Action against microorganisms

Many  antimicrobial  substances(including
herbs) develop as antibiotic resistance increases (Roca
et al., 2015; Ratan et al., 2021). Extract Korean red
ginseng against viral infection (H5N1, H3N2, and
HIN2 influenza virus ) in the lung by blocking
cytokines, increasing the interferon level, and
supporting the cell-mediated immunity(Park et al.,
2014). Clinically, Korean red ginseng had action
against HIV type-1 (Cho et al., 2017) and recently
against Covid 19 (Lee and Rhee,2021).

Many works suggested the role of ginseng
against viruses such as hepatitis (A and B) and
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enterovirus 71 (Ratan et al., 2021). Regarding the
action of ginseng against bacteria, this herb has a role
in raising the immunity against experimental E.coli
sepsis via tumor necrosis factor pathway and interferon
(Ahn et al., 2006). In addition, synergistic action with
cefotaxime against Staphylococcus aureus (Ratan et
al., 2021).

4. Action against cardiovascular disease

Universally, death is commonly caused by
cardiovascular diseases (enrolling the blood vessels and
heart) (Pagidipati and Gaziano, 2013). Due to the
action of ginseng in the stimulation of the production
of nitric oxide, enhancing blood circulation, adjustment
of lipid profiles, and inhibiting reactive oxygen
production, besides its role in the inhibition of calcium
ions Ca? entry, various works have considered this
herb as cardioprotective agent (Ratan et al., 2021). In a
study by Kim (2012), an inhibition of hypertrophy of
the heart has reported by ginseng. In addition, Pan
ginseng has a role in decreasing blood pressure in rats
(Qin et al., 2008; Moon et al., 2019), while other
works(in vitro and in vivo)suggested an anticoagulant
function by suppressing of aggregation of platelet
(Hwang et al.,2008). The in vivo work showed that the
extract of Pan notoginseng has a role in the regulation
of lipid as cholesterol (total and low-density
lipoprotein) and triglyceride -TG) (Ji and Gong,
2007).

5. Action against obesity

There is a need to develop an alternative agent
to treat obesity (one of the most fascinating issues in
the world) as the drugs that treat this condition have
several side effects. Various critical diseases are related
to obesity, including cancer, heart diseases, diabetes
mellitus, and sleep apnea (Kopelman, 2000). Ginseng
has been reported to have an Action against obesity via
clinical reports with unclear cause. In fact, stimulation
of the adenosine monophosphate-activated kinase
pathway is suggested on both cell lines and in vivo
levels (Park et al., 2018; Ratan et al., 2021). A study
indicated that administration of ginseng for 2 months
leads to a decrease in total cholesterol, low-density
lipoprotein, and triacylglycerol level with an increase
in high-density lipoprotein (Kim and Park, 2003).

6. Action against both categories of Diabetes
mellitus

One of the commonest metabolic diseases is
Diabetes mellitus which is due to a defect in insulin
secretion and/or action. Ginseng (wild type) has been
suggested to reduce the fasting blood glucose in mice
(Yun et al.,2004). Moon et al., 2015 suggested the
same action in rats treated with low doses of
streptozotocin, while others reported antidiabetic action
of ginseng in Alloxane treated rats (Moon et al., 2015;
Gad El-Karim et al., 2017). In addition, clinical work

revealed that Korean red ginseng showed a positive
effect in treating Diabetes mellitus(type 2) after three
months (Vuksan et al., 2008). The ginsenosides (
especially its active metabolite) enhance the secretion
of insulin by pancreatic islets depending on studies(in -
vivo and in -vitro) (Ratan et al., 2021).

7. Action against the disorder of the central
nervous system

It has been shown that Panax ginseng,
especially ginsenosides, may treat anxiety, memory
disorders, depressive disorders, and epilepsy (Choi et
al., 2018; Park et al., 2018). In cases of depressive
disorders, the action may be by upregulating certain
receptors5-HT2A by Ginsenoside or increasing the
level of noradrenaline in the brain (Yamada et al.,
2011). Further, several works revealed the effect of
ginsenosides in treating Alzheimer's disease(due to
accumulation of neurofibrillary tangles and Amyloid
plaques) by reducing the amyloid Peta
peptide concentration (Igbal et al., 2005). Clinically,
ginseng root administration for three months may be
helpful in cases of Alzheimer's disease (Ratan et al.,
2021).

On the other hand, ginsenosides types have
been reported to play roles in the treatment of
Parkinson's disease (due to cellular death of neurons in
the substantia nigra) via its antioxidant and anti-
inflammatory actions (Jenner,2003, Choi et al., 2018).
Ginsenosides have been suggested to protect the
neurons against apoptosis from 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine by diminishing caspase,
Bax, and nitric oxide beside the enhancement of Bcl-xl|
and Bcl-2 levels (Chen et al., 2002).

In addition, protection from cerebral ischemia
was achieved by ginsenoside Rd (Liu et al., 2015),
while improvement the memory was performed in mice
treated with Ginsenoside (Rg3) (Liu et al., 2018).
Further, Zhu et al., (2017) reported the effect of red
ginseng extract after spinal cord injury in rats.

8. Enhancing energy and sexuality

The ability of ginseng to increase sexual
activity for both sexes and energy provides it to be a
famous agent (Ratan et al., 2021). The major source of
its activity was saponin (Smith et al., 1996) beside
ginsenosides (which contain sugar elements such as
glucose and arabinose). Ginseng has been used to treat
fatigue in rats as an antioxidant agent, down-regulation
of free radicles, and increase the activity of
mitochondria (Tan et al., 2018). In a recent study (Lee
et al., 2019), ginseng was reported to increase the
sperm kinematic scores by attenuating action on the
expression of several proteins in testes (Ratan et al.,
2021). At work, there is a marked recovery of the
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testicular changes induced by Flutamide by Panax
ginseng roots in rats (Rahim, 2004).
9. Anticancer activity

The second cause of death (globally) is cancer
(Al Allaf and Al —Ashoo, 2021; Ratan et al., 2021).
Several side effects due to chemotherapy give the idea
to develop complementary treatments for cancer
including herbs (Mostafa et al., 2021). Heat's change
in ginsenosides' composition (steroids) makes them
useful as anticancer agents (Yu et al., 2018) (Fig. 2).

Anti-
inflammatory

Improves

Immune
Response

Aslan ginseng
) (Panax ginseng Meyer)

Fig. 2: Multifaceted actions of ginseng (Kim et al.,
2022).

Since 1980, there has been inhibition of lung
tumors in rodents after exposure to several agents(as
Aflatoxin B1, 9,10-dimethyl-11,2-benzanthracene,and
urethane) (Zidan et al., 2015; Ratan et al., 2021).
Targeting of growth factors as vascular endothelial one
and enzymes as caspases are suggested by ginsenoside
Rb1 in cases of lung cancer (Ahuja et al., 2018), while
down-regulation of expression of iINOS, COX-2, and
NF-kB by ginsenoside Rd in was reported (Lee et al.,
2018; Ratan et al., 2021).

Inhibitory effects were noticed in skin,
prostate, liver, and ovarian cancer (Baek et al., 2017;
Wang et al., 2018 ). Recent work revealed ginseng's
anti-mitotic action in benign prostatic hyperplasia is
better than finasteride besides the anti-fibrotic effects
in rats (Nasr et al., 2021). Co-administration of
chemotherapy with ginseng may improve the organ
injury in rats by these anticancer drugs (Alrashed and
El-Kordy, 2019; Raghavendran et al., 2011).

There was a role of ginseng as a cytoprotective
drug in rats' organs after exposure to many toxins such

as Aflatoxin B1(Zidan et al., 2015), thioacetamide
(Mostafa et al.,, 2021), alcohol (Liu et al., 2018),
malathion (Ghamry et al.,2018), and Lambda-
cyhalothrin (Abdul-Hamid et al., 2020) beside anti-
aging activity of this herb (Kim et al., 2022).

CONCLUSION

In conclusion: The products which are obtained
from natural origins (such as ginseng)are gained major
concerns as pharmacological agents as they are useful
potentially to treat several disorders by their several
cytoprotective roles in oxidative stress, inflammation
infection (viral and bacterial), malignancy, diabetes
mellitus, problems of sexuality beside the disorders of
central nervous and cardiovascular systems as these
herbs have little toxicity. There is a need to develop
new components of ginseng. Ginseng will develop a
new area for the production of pharmaceuticals. The
research on such herbs may be helpful for
pharmaceutical industries, healthcare agencies, and
governments.

ACKNOWLEDGMENTS

Thanks to Professor Dr. Ghada Taqga,
Department of basic sciences, College of Dentistry,
University of Mosul, for her comment.

REFERENCES

"ASIAN GINSENG.", 2016. National Center for
Complementary and Integrative Health, US National
Institutes of Health, Bethesda, MD. September 2016.
Retrieved 10 February 2017.
https://www.nccih.nih.gov/health/asian-ginseng

ABDUL-HAMID, M., MOHAMED, H.M., and ABD EL-
TWAB, S.M.,and ZAIED, K., 2020. Histological,
ultrastructural, and biochemical study on the possible
role of Panax ginsengin ameliorating liver injury
induced by Lambda cyhalotherin. Beni-Suef Univ J
Basic Appl Sci 9, 52 .https://doi.org/10.1186/s43088-
020-00076-6

AHN, J.Y., CHOI, LS., SHIM, J.Y., YUN, E.K , YUN,
Y.S, JEONG, G, and SONG, J.Y. 2006. The
immunomodulator ginseng induces resistance to
experimental sepsis by inhibiting Toll-like receptor-
mediated inflammatory signals. Eur J
Immunol.36(1):37-45. doi: 10.1002/eji.200535138.

AHUJA, A, KIM, J.H., KIM, J.H., YI, Y.S,, and CHO
J.Y., 2018. Functional role of ginseng-derived
compounds in cancer. J Ginseng Res.42(3):248-254.
doi: 10.1016/j.jgr.2017.04.009.

AL ALLAF, L.LLK., and AL —~ASHOO, H.A,, 2021. The
effect of CO-Q10 on the testicular histological changes
in rats induced by imatinib. Iragi Journal of Veterinary
Sciences,35(1):189-196.
doi: 10.33899/ijvs.2020.126587.1347.

ALRASHED, A.A., and EL-KORDY, E.A., 2019.
Possible Protective Role of Panax Ginseng on
Cisplatin-Induced Hepatotoxicity in Adult Male Albino
Rats (Biochemical and Histological Study). J Microsc



https://www.sciencedirect.com/topics/medicine-and-dentistry/aflatoxin-b1
https://www.sciencedirect.com/topics/medicine-and-dentistry/urethan
https://www.omicsonline.org/author-profile/rania-a-zidan-379547/
https://www.sciencedirect.com/topics/medicine-and-dentistry/caspase
https://www.omicsonline.org/author-profile/rania-a-zidan-379547/
https://nccih.nih.gov/health/asianginseng/ataglance.htm
https://www.nccih.nih.gov/health/asian-ginseng
https://doi.org/10.1186/s43088-020-00076-6
https://doi.org/10.1186/s43088-020-00076-6
https://www.mosuljournals.com/article_166849_0.html
https://www.mosuljournals.com/article_166849_0.html
https://www.mosuljournals.com/article_166849_0.html
http://dx.doi.org/10.33899/ijvs.2020.126587.1347

Potential Effective Cytoprotective Role of Ginseng

Ultrastruct. .7(2):84-90. doi:
10.4103/IMAU.JMAU_4 _19.

BAEK, K.S., YI, Y.S., SON, Y.J., JEONG, D., SUNG,
N.Y., ARAVINTHAN, A., KIM, J.H., and CHO,
J.Y., 2017. Comparison of anticancer activities of
Korean Red Ginseng-derived fractions. J Ginseng Res.
41(3):386-391. doi: 10.1016/j.jgr.2016.11.001.

BILGI, N., BELL, K., ANANTHAKRISHNAN, AN,
and ATALLAH, E., 2010. "Imatinib and Panax
ginseng: a potential interaction resulting in liver
toxicity ."The Annals of Pharmacotherapy. 44 (5): 926—
8. doi:10.1345/aph.1M715.

CHEN, X.C., CHEN, Y., ZHU, Y.G., FANG, F., and
CHEN, L.M., 2002. Protective effect of ginsenoside

Rgl against MPTP-induced apoptosis in mouse
substantia  nigra  neurons.  Acta  Pharmacol
Sin.23(9):829-34. PMID: 12230953.

https://pubmed.nchi.nim.nih.gov/12230953/.

CHERYL A. BIGHAM, 2019. "Warning letter: Amerigo
Labs LLC ."Inspections, Compliance, Enforcement,
and Criminal Investigations, Office of Compliance,
Center for Food Safety and Applied Nutrition, US Food
and Drug Administration https://ask.surf/host-https-
en.wikipedia.org/wiki/Ginseng.

CHO, H. J,, CHOI, S. H,, KIM, H. J., LEE, B. H., RHIM,
H., KIM, H. C., HWANG, S. H., and NAH, S. Y.,
2019. Bioactive lipids in a gintonin-enriched fraction
from ginseng. Journal of ginseng research, 43(2), 209—
217. https://doi.org/10.1016/j.jgr.2017.11.006

CHO, Y. K., KIM, J. E., and WOO, J. H., 2017. Genetic
defects in the nef gene are associated with Korean Red

Ginseng intake: monitoring of nef sequence
polymorphisms over 20 years. Journal of ginseng
research, 41(2), 144-150.

https://doi.org/10.1016/j.jgr.2016.02.005

CHOI, J. H,, LEE, M. J., JANG, M., KIM, H. J,, LEE, S.,
LEE, S. W, KIM, Y. O, and CHO, I. H,
2018. Panax ginseng exerts antidepressant-like effects
by suppressing neuroinflammatory response and
upregulating nuclear factor erythroid 2 related factors 2
signaling in the amygdala. Journal of ginseng
research, 42(1), 107-115.
https://doi.org/10.1016/j.jgr.2017.04.012

CHOI, J. H., JANG, M., NAH, S. Y., OH, S., and CHO, I.
H., 2018. Multitarget effects of Korean Red Ginseng in
animal model of Parkinson's disease: antiapoptosis,
antioxidant, anti-inflammation, and maintenance of

blood-brain  barrier integrity. Journal of ginseng
research, 42(3), 379-388.
https://doi.org/10.1016/j.jgr.2018.01.002.

EL-MEHI, AE. and EL-SHERIF, N.M., 2015.

Modulating Role of Panax Ginseng in Experimentally
Induced Benign Prostatic Hyperplasia in Adult Male
Albino Rats. J Cytol Histol. 6: 316-323.
https://austinpublishinggroup.com/anatomy/fulltext/An
atomy-v2-id1031.php

GAD EL-KARIM, D.R., ODA, S.S., TOHAMY, H.G,,
and HASHEM, M.A., 2017. The Effect of Metformin
and Ginseng on Alloxan-Induced Diabetic Rats:
Hematological, Biochemical and Histopathological
Studies.AJVS. 55(1): 60-66.doi: 10.5455/ajvs.259782

GHAMRY, H.l, ABOUSHOUK, A.A., SOLIMAN,
M.M., ALBOGAMI, S.M., TOHAMY, H.G., OKLE,

10

O.S.E, ALTHOBAITI, S.A., REZK, S., FARRAG,
F., HELAL, A.l, GHONEIM, H.A., and SHUKRY,
M., 2022. Ginseng® Alleviates Malathion-Induced
Hepatorenal Injury through Modulation of the
Biochemical, Antioxidant, Anti-Apoptotic, and Anti-
Inflammatory Markers in Male Rats. Life (Basel).
23;12(5):771. doi: 10.3390/1ife12050771.

HAN, S.Y., KIM, J,, KIM, E., KIM, S.H., SEO, D.B,,
KIM, J.H., SHIN, S.S., and CHO, J.Y., 2018. AKT-
targeted anti-inflammatory  activity  of Panax
ginseng calyx ethanolic extract. J Ginseng Res.
42(4):496-503. doi: 10.1016/j.jgr.2017.06.003.

HOU, Y.L., TSAI, Y.H,, LIN, Y.H.,and CHAO, J.CJ.,,
2014. Ginseng extract and ginsenoside Rbl attenuate
carbon tetrachloride-induced liver fibrosis in rats. BMC
Complement Altern Med 14, 415
https://doi.org/10.1186/1472-6882-14-
415https://en.wikipedia.org/wiki/Ginseng

HWANG, S.Y., SON, D.J., KIM, LW., KIM, D.M,,
SOHN S.H,, LEE, J.J., and KIM, S.K., 2008. Korean
red ginseng attenuates hypercholesterolemia-enhanced

platelet  aggregation  through  suppression  of
diacylglycerol liberation in high-cholesterol-diet-fed
rabbits. Phytother Res.22(6):778-83. doi:
10.1002/ptr.2363.

IM, D.S., and NAH, S.Y., 2013. Yin and Yang of ginseng
pharmacology: ginsenosides vs. gintonin. Acta
Pharmacol Sin. 34(11):1367-73. doi:
10.1038/aps.2013.100.

IQBAL, K., ALONSO, ADEL C., CHEN, S., CHOHAN,
M.O., EL-AKKAD, E., GONG, C.X., KHATOON,
S, LI B, LIU F.,, RAHMAN, A., TANIMUKAI, H.,
and GRUNDKE-IQBAL, 1., 2005. Tau pathology in
Alzheimer's disease and other tauopathies. Biochim
Biophys Acta. 3;1739(2-3):198-210. doi:
10.1016/j.bbadis.2004.09.008.

ISSA, N.M., and EL-SHERIF, N.M., 2017. Effect of
Ginseng on the Testis of Subclinical Hypothyroidism
Model in Adult Male Albino Rat. Austin J Anat. 4: 1-9.
https://austinpublishinggroup.com/anatomy/fulltext/An
atomy-v4-id1065.php

1ZZ0O, A.A., and ERNST, E., 2001. "Interactions between
herbal medicines and prescribed drugs: a systematic
review ."Drugs. 61 (15): 2163~
75. doi:10.2165/00003495-200161150-00002.

JENNER, P. 2003. Oxidative stress in Parkinson's disease.
Ann Neurol. 53 Suppl 3:526-36; discussion S36-8. doi:
10.1002/ana.10483.

JI, W., and GONG, B.Q., 2007. Hypolipidemic effects and
mechanisms of Panax notoginseng on lipid profile in
hyperlipidemic rats. J Ethnopharmacol. 5;113(2):318-
24. doi: 10.1016/j.jep.2007.06.022

KARADENIZ, A., ABDULKADIR YILDIRIM, A,
SIMSEK, N. H.,, TURHAN, KALKAN, Y., and
CELEBI, F., 2008. Effect of Panax Ginseng on
Gentamicin Sulphate-Induced Kidney Toxicity in
Rats.Revue de Médecine Vétérinaire , 159(4):215-220.
https://www.researchgate.net

KIM, D. H. 2018. Gut microbiota-mediated
pharmacokinetics of ginseng saponins. Journal of
ginseng research, 42(3), 255-263.

https://doi.org/10.1016/j.jgr.2017.04.011.


https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1345%2Faph.1M715
https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/ucm604177.htm
https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/ucm604177.htm
https://doi.org/10.1016/j.jgr.2017.11.006
https://doi.org/10.1016/j.jgr.2016.02.005
https://doi.org/10.1016/j.jgr.2017.04.012
https://doi.org/10.1016/j.jgr.2018.01.002
https://austinpublishinggroup.com/anatomy/fulltext/Anatomy-v2-id1031.php
https://austinpublishinggroup.com/anatomy/fulltext/Anatomy-v2-id1031.php
https://www.bibliomed.org/?jtt=1110-2047
https://dx.doi.org/10.5455/ajvs.259782
https://doi.org/10.1186/1472-6882-14-415https:/en.wikipedia.org/wiki/Ginseng
https://doi.org/10.1186/1472-6882-14-415https:/en.wikipedia.org/wiki/Ginseng
https://austinpublishinggroup.com/anatomy/fulltext/Anatomy-v4-id1065.php
https://austinpublishinggroup.com/anatomy/fulltext/Anatomy-v4-id1065.php
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.2165%2F00003495-200161150-00002
https://www.researchgate.net/profile/Ali-Karadeniz-3?_sg%5B0%5D=qyBb06IAE7_SyPUjsdt5T-MoC64Eo97yzS5ngXnqxFDvO6Logwjny4AyB1Xn05mQUYIByuY.A4t5cERkY0H8pXXSMK5B6KzrU9fJVCavKdB9n5G2cXOBKeU2v7CkRVVUcPgIfjR3MvOFe2nlKATzxbw37fQwtA&_sg%5B1%5D=1XXo5_gTf7OLfnkSrJCbz9l1R2ldr3Ef3e0sans5dxzuvcNEPk2OfwBB-dJ7qrYKPz3sJAQ.JqZBKVdvckV2lL6LOpuxs0r3oVJqIRwhEvFJeqReBJVXU5HteywQFDP0RXNLIpBZrMSvmYdVr8r-HHAqH1ueAw
https://www.researchgate.net/profile/Abdulkadir-Yildirim-2?_sg%5B0%5D=qyBb06IAE7_SyPUjsdt5T-MoC64Eo97yzS5ngXnqxFDvO6Logwjny4AyB1Xn05mQUYIByuY.A4t5cERkY0H8pXXSMK5B6KzrU9fJVCavKdB9n5G2cXOBKeU2v7CkRVVUcPgIfjR3MvOFe2nlKATzxbw37fQwtA&_sg%5B1%5D=1XXo5_gTf7OLfnkSrJCbz9l1R2ldr3Ef3e0sans5dxzuvcNEPk2OfwBB-dJ7qrYKPz3sJAQ.JqZBKVdvckV2lL6LOpuxs0r3oVJqIRwhEvFJeqReBJVXU5HteywQFDP0RXNLIpBZrMSvmYdVr8r-HHAqH1ueAw
https://www.researchgate.net/profile/Nejdet-Simsek?_sg%5B0%5D=qyBb06IAE7_SyPUjsdt5T-MoC64Eo97yzS5ngXnqxFDvO6Logwjny4AyB1Xn05mQUYIByuY.A4t5cERkY0H8pXXSMK5B6KzrU9fJVCavKdB9n5G2cXOBKeU2v7CkRVVUcPgIfjR3MvOFe2nlKATzxbw37fQwtA&_sg%5B1%5D=1XXo5_gTf7OLfnkSrJCbz9l1R2ldr3Ef3e0sans5dxzuvcNEPk2OfwBB-dJ7qrYKPz3sJAQ.JqZBKVdvckV2lL6LOpuxs0r3oVJqIRwhEvFJeqReBJVXU5HteywQFDP0RXNLIpBZrMSvmYdVr8r-HHAqH1ueAw
https://www.researchgate.net/profile/Nejdet-Simsek?_sg%5B0%5D=qyBb06IAE7_SyPUjsdt5T-MoC64Eo97yzS5ngXnqxFDvO6Logwjny4AyB1Xn05mQUYIByuY.A4t5cERkY0H8pXXSMK5B6KzrU9fJVCavKdB9n5G2cXOBKeU2v7CkRVVUcPgIfjR3MvOFe2nlKATzxbw37fQwtA&_sg%5B1%5D=1XXo5_gTf7OLfnkSrJCbz9l1R2ldr3Ef3e0sans5dxzuvcNEPk2OfwBB-dJ7qrYKPz3sJAQ.JqZBKVdvckV2lL6LOpuxs0r3oVJqIRwhEvFJeqReBJVXU5HteywQFDP0RXNLIpBZrMSvmYdVr8r-HHAqH1ueAw
https://www.researchgate.net/scientific-contributions/Hamdullah-Turhan-2040726609
https://www.researchgate.net/profile/Yildiray-Kalkan
https://www.researchgate.net/profile/Fikret-Celebi
https://www.researchgate.net/profile/Fikret-Celebi
https://www.researchgate.net/journal/Revue-de-Medecine-Veterinaire-0035-1555
https://www.researchgate.net/publication/274255762_Effect_of_Panax_Ginseng_on_Gentamicin_Sulphate-Induced_Kidney_Toxicity_in_Rats
https://www.researchgate.net/publication/274255762_Effect_of_Panax_Ginseng_on_Gentamicin_Sulphate-Induced_Kidney_Toxicity_in_Rats

Luma Ibrahim Khalel Al-Allaf

KIM, J., LEE, Y.H., WANG, J., KIM, Y.K, and
KWON, LK., 2022. Isolation and characterization of
ginseng-derived exosome-like nanoparticles with
sucrose cushioning followed by ultracentrifugation. SN
Appl. Sci. 4,63 .https://doi.org/10.1007/s42452-022-
04943-y

KIM, J. H. 2012. Cardiovascular Diseases and Panax
ginseng: A Review on Molecular Mechanisms and
Medical Applications. Journal of ginseng
research, 36(1), 16-26.
https://doi.org/10.5142/jgr.2012.36.1.16

KIM, J. H. 2018. Pharmacological and medical applications
of Panax ginseng and ginsenosides: a review for use in
cardiovascular diseases. Journal of ginseng
research, 42(3), 264-2609.
https://doi.org/10.1016/j.jgr.2017.10.004

KIM, K.H., LEE, D., LEE, H.L., KIM, C.E., JUNG, K,
and KANG, K.S., 2018. Beneficial effects of Panax
ginseng for the treatment and prevention of
neurodegenerative diseases: past findings and future
directions. J Ginseng Res.42(3):239-247. doi:
10.1016/j.jgr.2017.03.011.

KIM, S.H., and PARK K.S., 2003. Effects of Panax
ginseng extract on lipid metabolism in humans.
Pharmacol Res. 48(5):511-3. doi: 10.1016/s1043-
6618(03)00189-0.

KIM, Y.S., WOO, Y.Y., HAN, C.K, and CHANG, .M,
2015. "Safety  Analysis of Panax Ginseng in
Randomized Clinical Trials: A Systematic Review
"Medicines. 2 (2): 106-
126. doi:10.3390/medicines2020106.

KIM, Y., SOHN, S., YANG, S., KIM, H., SHIN, Y., and
LEE, S., 2013. Effects of Panax ginseng extract on
osteoporosis in aged rats. Planta Med .79 - PB23

doi: 10.1055/s-0033-1351968.

KOPELMAN, P.G. 2000. obesity as a medical problem.
Nature. 6;404(6778):635-43. doi: 10.1038/35007508.

LEE, B. H., CHOI, S. H., KIM, H. J., PARK, S. D,
RHIM, H., KIM, H. C., HWANG, S. H., and NAH,
S. Y., 2018. Gintonin absorption in intestinal model
systems. Journal of ginseng research, 42(1), 35-41.
https://doi.org/10.1016/j.jgr.2016.12.007

LEE, CH., and KIM, JH., 2014. A review on the
medicinal potentials of ginseng and ginsenosides on
cardiovascular ~ diseases. Journal of  Ginseng
Research.38,(3):161-166.
https://doi.org/10.1016/j.jgr.2014.03.001.

LEE, I.A., HYAM, S.R., JANG, S.E., HAN, M.J., and
KIM, D.H., 2012. Ginsenoside Re ameliorates
inflammation by inhibiting the binding of
lipopolysaccharide to TLR4 on macrophages. J Agric
Food Chem. 26;60(38):9595-602. doi:
10.1021/jf301372g.

LEE, M.J., CHANG, B.J,, OH, S., NAH, S.Y., and CHO,
I.LH., 2018. Korean Red Ginseng mitigates spinal
demyelination in a model of acute multiple sclerosis by
downregulating p38 mitogen-activated protein kinase
and nuclear factor-kappaB signaling
pathways. J Ginseng Res. 42:436-446.
https://doi.org/10.1016/j.jgr.2017.04.013

LEE, S. H., CHOI, K. H., CHA, K. M., HWANG, S. Y.,
PARK, U. K., JEONG, M. S,, HONG, J. Y., HAN,
C. K., IN, G., KOPALLLI, S. R,, and KIM, S. K,

11

2019. Protective effects of Korean Red Ginseng against
sub-acute immobilization stress-induced testicular
damage in experimental rats. Journal of ginseng
research, 43(1), 125-134.
https://doi.org/10.1016/j.jgr.2017.09.002.

LEE, S.T.,CHU. K., SIM. J.Y., HEO. J.H., and KIM. M.,
2008. Panax ginseng enhances cognitive performance
in Alzheimer's disease. Alzheimer Dis Assoc Disord.
22(3):222-6. doi: 10.1097/WAD.0b013e31816c92¢6.

LEE, W. S., and RHEE, D. K., 2021. Corona-Cov-2
(COVID-19) and ginseng: Comparison of possible use
in COVID-19 and influenza. Journal of ginseng
research, 45(4), 535-537.
https://doi.org/10.1016/j.jgr.2020.12.005

LIM, K. H, LIM, DJ., and KIM, J. H. 2013.
Ginsenoside-Re ameliorates ischemia and reperfusion
injury in the heart: a hemodynamics approach. Journal
of ginseng research, 37(3), 283-292.
https://doi.org/10.5142/jgr.2013.37.283

LINDSY, L.LLU. 2019."Side effects of ginseng
supplements". US National Capital Poison Center.
Retrieved 1 April 2019.
https://en.wikipedia.org/wiki/Ginseng

LIU, R, CHEN, Q.H., REN, J.W., SUN, B. , CAI, X.X,
LI, D., MAO, R.X,, WU, X., and LI, Y., 2018.
Ginseng (Panax ginseng Meyer) Oligopeptides Protect
Against Binge Drinking-Induced Liver Damage
through Inhibiting Oxidative Stress and Inflammation
in Rats.

Nutrients 10(11):1665.doi: 10.3390/nu10111665.

LIU, X.Y., ZHOU, X.Y., HOU, J.C., ZHU, H., WANG,
Z., LIU, J.X,, and ZHENG, Y.Q., 2015. Ginsenoside
Rd promotes neurogenesis in rat brain after transient
focal cerebral ischemia via activation of PI3K/Akt
pathway. Acta Pharmacol Sin. 2015 Apr;36(4):421-8.
doi: 10.1038/aps.2014.156.

LOBO, V., PATIL, A., PHATAK, A., and CHANDRA,
N., 2010. Free radicals, antioxidants and functional
foods: Impact on human health. Pharmacognosy
reviews, 4(8), 118-126. https://doi.org/10.4103/0973-
7847.70902.

MOHANAN, P., SUBRAMANIYAM, S,
MATHIYALAGAN, R., and YANG, D.C., 2018.
Molecular signaling of ginsenosides Rb1, Rgl, and Rg3
and their mode of actions. J Ginseng Res. 42(2):123-
132. doi: 10.1016/j.jgr.2017.01.008.

MOON, J.N., KIM, JK,, LEE, S, and KWON, J.H.,
2019. Antihypertensive effects of Korean wild-
simulated ginseng  (Sanyangsam) extracts in
spontaneously hypertensive rats. Food Sci Biotechnol.
7;28(5):1563-1569. doi: 10.1007/s10068-019-00617-5

MOON, H.K., KIM, K.S., CHUNG, S.K., and KIM,
J.K., 2015. Effect of wild Korean ginseng (Panax
ginseng) extract on blood glucose and serum lipid
contents in rats with multiple low-dose streptozotocin-
induced Diabetes. Food Sci Biotechnol 24, 1505-1511.
https://doi.org/10.1007/s10068-015-0194-9.

MOSTAFA, R.E., SHAFFIE N.M., and ALLAM, R.M.,,
2021. Panax Ginseng alleviates thioacetamide-induced
liver injury in ovariectomized rats: Crosstalk between
inflammation and oxidative
stress.https://doi.org/10.1371/journal.pone.0260507.



https://doi.org/10.5142/jgr.2012.36.1.16
https://doi.org/10.1016/j.jgr.2017.10.004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5533164
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5533164
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.3390%2Fmedicines2020106
https://doi.org/10.1016/j.jgr.2016.12.007
https://www.sciencedirect.com/science/article/pii/S1226845314000499#!
https://www.sciencedirect.com/science/article/pii/S1226845314000499#!
https://www.sciencedirect.com/journal/journal-of-ginseng-research
https://www.sciencedirect.com/journal/journal-of-ginseng-research
https://www.sciencedirect.com/journal/journal-of-ginseng-research/vol/38/issue/3
https://doi.org/10.1016/j.jgr.2014.03.001
https://doi.org/10.1016/j.jgr.2017.04.013
https://doi.org/10.1016/j.jgr.2017.09.002
https://doi.org/10.1016/j.jgr.2020.12.005
https://doi.org/10.5142/jgr.2013.37.283
https://www.poison.org/articles/side-effects-of-ginseng-supplements-191
https://www.poison.org/articles/side-effects-of-ginseng-supplements-191
https://en.wikipedia.org/wiki/Ginseng
https://www.researchgate.net/journal/Nutrients-2072-6643
http://dx.doi.org/10.3390/nu10111665
https://doi.org/10.4103/0973-7847.70902
https://doi.org/10.4103/0973-7847.70902
https://doi.org/10.1007/s10068-015-0194-9
https://doi.org/10.1371/journal.pone.0260507

Potential Effective Cytoprotective Role of Ginseng ..........

NASR, S., MOUSTAFA, M., BOUGHDADY, W., and
YOUSRY, M., 2021. A Histological Study of the
Effect of Panax Ginseng Versus Finasteride on Induced
Benign Prostatic Hyperplasia in Rats with Potentiality
of Spontaneous Recovery. Egyptian Journal of
Histology, 44(3), 587-600. doi:
10.21608/ejh.2020.43908.1360.

PAGIDIPATI NJ.,, and GAZIANO T.A, 2013.
Estimating deaths from cardiovascular disease: a
review of global methodologies of mortality
measurement.  Circulation. 12;127(6):749-56. doi:
10.1161/CIRCULATIONAHA.112.128413.

PARK, E. H., YUM, J., KU, K. B., KIM, H. M., KANG,
Y. M., KIM, J. C, KIM, J. A, KANG, Y. K, and
SEO, S. H., 2014. Red Ginseng-containing diet helps
to protect mice and ferrets from the lethal infection by
highly pathogenic H5N1 influenza virus. Journal of
ginseng research, 38(1), 40-46.
https://doi.org/10.1016/j.jgr.2013.11.012

PARK, H.S,, CHO, J.H,, KIM, KW., CHUNG, W.S., and
SONG, M.Y. 2018. Effects of Panax ginseng on
Obesity in Animal Models: A Systematic Review and
Meta-Analysis. Evidence-Based Complementary and
Alternative
Medicine / 2018 .https://doi.org/10.1155/2018/2719794

PARK, S.Y., PARK, J.H., KIM, H.S,, LEE, C.Y., LEE,
H.J., KANG, K.S,, and KIM, C.E., 2018. Systems-
level mechanisms of action of Panax ginseng: a
network pharmacological approach. J Ginseng
Res.42(1):98-106. doi: 10.1016/j.jgr.2017.09.001.

QIN, N., GONG, Q.H., WEI, LW. WU, Q., and
HUANG, X.N., 2008. Total ginsenosides inhibit the
right ventricular hypertrophy induced by monocrotaline
in rats. Biol Pharm Bull. 31(8):1530-5. doi:
10.1248/bph.31.1530.

RAGHAVENDRAN, H.R.B., REKHA, S., SHIN, JW.,
KIM, H.G,WANG, J.H., PARK, H.J.,, CHOI, M.K,,
CHO, J.H., and SON, C.G., 2011. Effects of Korean
ginseng root extract on cisplatin-induced emesis in a
rat-pica model.Food and Chemical Toxicology. 49(
1): 215-221. doi: 10.1016/j.fct.2010.10.019.

RAHIM, S.A. 2014. Protective effect of Panax ginseng on
Flutamide-induced spermatogenesis impairment in
adult rats.Journal of University of Babylon, 2014;

22(9): 2423-2410. https://www.semanticscholar.org

RATAN, Z. A., HAIDERE, M. F., HONG, Y. H., PARK,
S. H., LEE, J. O,, LEE, J,, and CHO, J. Y., 2021.
Pharmacological potential of ginseng and its major
component ginsenosides. Journal of ginseng
research, 45(2), 199-210.
https://doi.org/10.1016/j.jgr.2020.02.004

ROCA, |, AKOVA, M., BAQUERO, F., CARLET, J.,,
CAVALERI, M. COENEN, S., COHEN, J.,
FINDLAY, D., GYSSENS, I., and HEURE, O., 2015.
The global threat of antimicrobial resistance: science
for intervention. New Microbes New
Infect. 2015;6:22-29. doi: 10.1016/j.nmni.2015.02.007.
Erratum in: New Microbes New Infect. ;8:175.

SMITH, R.G.,, CASWELL, D., CARRIERE, A., and
ZIELKE, B., 1996. Variation in the ginsenoside
content of American ginseng, Panax quinquefolius L.,

12

roots. Canadian J Botany. 74(10):1616-1620.
https://doi.org/10.1139/b96-19.

SNG, KS, LI, G,, ZHOU, L.Y., SONG, Y.J.,, CHEN,
X.Q ., WANG, Y.J., YAO, M,, and CUI, X.J., 2022.
Ginseng extract and ginsenosides Improve neurological
function and promote antioxidant effects in rats with
spinal cord injury: A meta-analysis and systematic
review. Journal of Ginseng Research. 46(1): 11-22.
https://doi.org/10.1016/j.jgr.2021.05.009.

TAN, S., ZHOU, F., LI, N,, DONG, Q., ZHANG, X, YE,
X., GUO, J., CHEN, B., and YU, Z., 2013. Anti-
fatigue effect of ginsenoside Rb1l on postoperative
fatigue syndrome induced by major small intestinal
resection in rat. Biol Pharm Bull. 36:1634-1639. doi:
10.1248/bpb.b13-00522.

VUKSAN, V., SUNG, M. K. SIEVENPIPER, J.L.
STAVRO, P.M., JENKINS, A.L., DI BUONO, M.,
LEE, K.S., LEITER, L.A, NAM, K. and
ARNASON, J.T., 2008. Korean red ginseng (Panax
ginseng) improves glucose and insulin regulation in
well-controlled, type 2 diabetes: results of a
randomized, double-blind, placebo-controlled study of
efficacy and safety. Nutr Metabol Cardiovasc
Dis. 18:46-56. doi: 10.1016/j.numecd.2006.04.003.

WAHID, F., KHAN, T., SUBHAN, F., KHAN, M. A,, and
KIM, Y.Y., 2010. Ginseng pharmacology: Multiple
molecular targets and recent clinical trials. Drugs of the
Future. 35(5):399-407.
doi: 10.1358/dof.2010.035.05.1484393.

WANG, X, SU, G.Y., ZHAO, C,, QU, F.Z., WANG, P.,
and ZHAO, Y.Q., 2018. Anticancer activity and
potential mechanisms of 1C, a ginseng saponin
derivative, on prostate cancer cells. J Ginseng
Res. 42:133-143. doi: 10.1016/j.jgr.2016.12.014.

WILLIAM, A., CORRELL, J.R., and MARYENGLE,
K., 2019. "Warning letter: TEK Naturals ."Inspections,
Compliance, Enforcement, and Criminal Investigations,
Office of Compliance, Center for Food Safety and
Applied Nutrition, US Food and Drug Administration;
us Federal Trade Commission. 2019.
https://wikipredia.net/nn/Ginseng

WILLIAM, R., and WEISSING, E.R., 2018. "Warning
letter: Baker's Best Health Products, Inc." Inspections,
Compliance, Enforcement, and Criminal Investigations,
Office of Compliance, Center for Food Safety and
Applied  Nutrition, US  Food and  Drug
Administration. 2019.
https://en.wikipedia.org/wiki/Ginseng.

YAMADA, N., ARAKI, H., and YOSHIMURA, H., 2011.
Identification of antidepressant-like ingredients in
ginseng root (Panax ginseng C.A. Meyer) using a
menopausal depressive-like state in female mice:
participation of 5-HT2A
receptors. Psychopharmacology (Berl). 216:589-599.
doi: 10.1007/s00213-011-2252-1.

YANG, W.S., RATAN, ZA., KIM, G, LEE, Y, KIM,
M.Y., KIM, J.H., and CHO JY., 2015. 4-Isopropyl-2,
6-bis (1-phenylethyl) aniline 1, an analogue of KTH-13
isolated from Cordyceps bassiana, inhibits the NF-«xB-
mediated inflammatory response. Med
Inflamm. 2015 doi: 10.1155/2015/143025.

YU, J.S, ROH, H.S., BAEK, K.H., LEE, S, KIM, S., SO,
H.M., MOON, E., PANG, C., JANG, T.S., and KIM,



https://doi.org/10.1016/j.jgr.2013.11.012
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/journals/ecam/contents/year/2018/
https://doi.org/10.1155/2018/2719794
https://doi.org/10.1155/2018/2719794
https://www.sciencedirect.com/journal/food-and-chemical-toxicology
https://www.sciencedirect.com/journal/food-and-chemical-toxicology/vol/49/issue/1
https://www.sciencedirect.com/journal/food-and-chemical-toxicology/vol/49/issue/1
https://www.iasj.net/iasj/journal/162/issues
https://www.semanticscholar.org/paper/Protective-effect-of-Panax-ginseng-on-impairment-in-Rahim/1722e262f4dd8614a160e1edd8ed53d8ff86015f
https://www.semanticscholar.org/paper/Protective-effect-of-Panax-ginseng-on-impairment-in-Rahim/1722e262f4dd8614a160e1edd8ed53d8ff86015f
https://doi.org/10.1016/j.jgr.2020.02.004
https://doi.org/10.1139/b96-195
https://www.sciencedirect.com/science/article/pii/S1226845321000774#!
https://www.sciencedirect.com/science/article/pii/S1226845321000774#!
https://www.sciencedirect.com/science/article/pii/S1226845321000774#!
https://www.sciencedirect.com/science/article/pii/S1226845321000774#!
https://www.sciencedirect.com/science/article/pii/S1226845321000774#!
https://www.sciencedirect.com/science/article/pii/S1226845321000774#!
https://www.sciencedirect.com/science/article/pii/S1226845321000774#!
https://www.sciencedirect.com/science/article/pii/S1226845321000774#!
https://www.sciencedirect.com/science/article/pii/S1226845321000774#!
https://www.sciencedirect.com/journal/journal-of-ginseng-research
https://www.sciencedirect.com/journal/journal-of-ginseng-research/vol/46/issue/1
https://doi.org/10.1016/j.jgr.2021.05.009
https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/ucm630654.htm
https://wikipredia.net/nn/Ginseng
https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/ucm606875.htm
https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/ucm606875.htm

Luma Ibrahim Khalel Al-Allaf

K.H., 2018. Bioactivity-guided isolation  of
ginsenosides from Korean Red Ginseng with cytotoxic
activity against human lung adenocarcinoma
cells. J Ginseng Res.42:562-570. doi:
10.1016/j.jgr.2018.02.004.

YU, T., YANG, Y., KWAK, Y.S, SONG, G.G, KIM,
M.Y., RHEE, M.H.,and CHO, J.y. 2017
Ginsenoside RC from Panax ginseng exerts anti-
inflammatory activity by targeting TANK-binding
kinase 1/interferon regulatory factor-3 and p38/ATF-

2.J Ginseng Res, 2017; 41 127-133. doi:
10.1016/j.jgr.2016.02.001.
YUN, S.N.,, MOON, S.J. KO, SK., IM, B.O, and

CHUNG, S.H., 2004. Wild ginseng prevents the onset
of high-fat diet-induced hyperglycemia and obesity in
ICR mice. Arch Pharm Res. 27:790-796. doi:
10.1007/BF02980150.

ZHU, P, SAMUKAWA, K., FUJITA, H., KATO, H., and
SAKANAKA, M., 2017. Oral Administration of Red
Ginseng Extract Promotes Neurorestoration after
Compressive Spinal Cord Injury in Rats. Evid Based
Complement Alternat Med. 2017:1265464. doi:
10.1155/2017/1265464.

ZIDAN, R.A., ELNEGRIS, H.M., and WAHDAN, R.A,,
2015. Evaluating the Protective Role of Ginseng
against Histological and Biochemical Changes Induced
by Aflatoxin B1 in the Renal Convoluted Tubules of
Adult Male Albino Rats. J Clin Exp Pathol . 5(6):
253.doi: 10.4172/2161-0681.1000253.

13

How to cite this article:

Luma Ibrahim Khalel Al-Allaf, 2022. A
Review on the Potential Effective Cytoprotective
Role of Ginseng in Rat's Organ. Journal of

Applied Veterinary Sciences, 7 (4): 06— 13.
DOl :https://dx.doi.org/10.21608/javs.2022.146119.1157



https://dx.doi.org/10.21608/javs.2022.146119.1157
https://www.omicsonline.org/author-profile/rania-a-zidan-379547/
https://www.omicsonline.org/author-profile/heba-m-elnegris-379548/
https://www.omicsonline.org/author-profile/rania-a-wahdan-379549/

