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A B S T R A C T

Background: Hyperhomocysteinemia is a condition characterized by elevated levels of homocysteine in
the blood, which has been linked to various cardiovascular and renal complications, including impaired
renal function. Panax ginseng, a widely used medicinal herb, has been shown to possess antioxidant, anti-
inflammatory, and vasoprotective properties. However, its potential role in improving renal function in
hyperhomocysteinemic conditions remains largely unexplored.
Objectives: Hyperhomocysteinemia is a metabolic disorder characterized by elevated levels of
homocysteine in the blood, which is associated with impaired renal function. This study aimed to investigate
the potential therapeutic effects of Panax Ginseng on renal function in hyperhomocysteinemic rats.
Methods: Male Wistar rats There were five animals per group. Group 1 functioned as the control group,
receiving a typical meal (chow feed) and unlimited water. L-methionine (1.7 g/kg/day, p.o.) was given to
group 2 Hyperhomocysteinemia (HHCY Control) once daily.
Results: A modest dosage of Panax ginseng (50 mg/kg body weight) and L-methionine (1.7 g/kg/day,
p.o.) was administered orally to the third group (test drug 1). The fourth group (test drug 2) got the
same combination of L-methionine (1.7 g/kg/day, p.o.) and Panax ginseng (high dosage, 100 mg/kg body
weight). In addition, the second, third, and fourth groups of rats received intraperitoneal doxorubicin
injections at a dosage of 5 mg/kg after 1 hour of L-methionine administration at intervals of 15 days in
order to produce Hyperhomocysteinemia-mediated nephrotoxicity. After 28 days of the trial, the animals
were slaughtered, and the blood levels of homocysteine, creatinine, and urea were measured. We measured
the amounts of urea, creatinine, and homocysteine in the serum.
Conclusion: Panax Ginseng administration effectively improved renal function and attenuated
histopathological changes in hyperhomocysteinemic rats. These findings suggest that Panax Ginseng may
have a renoprotective effect in Hyperhomocysteinemia-induced renal dysfunction.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
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1. Introduction

Hyperhomosysteinemia (HHCY) is a biochemical Change
characterized by an unusual increase Homocysteine
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(HCY) level in the blood:1 up 15µmol/L and a
second most frequent metabolic disorder Amino acid
Took. Liver and kidneys end extra Homocysteine from
blood.2 Hypermosistinia Inspects blood clots in veins and
arterial. Homocysteine is a Sulphur amino acid identified
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from bladder stones in Vincent du Vigood in 1933,
according to Jukes et al.3 The appropriate functioning of
methionine synthase is required for the former route, the
methylene tetrahydrofolate reductase enzyme, Folic acid
and vitamin B12.4 The cystothelin beta synthases and
methyl tetrahydrofolate reductase enzymes are required
in the latter route Intracellular homocysteine.5 It was
also absorbed into the bloodstream and excreted in
the urine.6 Hyperhomocysteinemia is a rare autosomal
recessive condition marked by high homocysteine levels
in the urine and blood. Enhanced Homesystin Synthesis
and Its access intracellular usage increases its flow Blood.7

Hypermyocysteinemia causes further vitamin deficits,
including folic acid B9, pyridoxine B6, and cyanocobalamin
(B12). For the reason that of poor plasma B12 levels,
those who eat a lot of protein are more likely to develop
hypermyocystinia.8

It has been estimated that Light weight Hypermosistinia
occurs in 5-7% 40% in normal population and patients
Disease.9 General Plasma Homocysteine Level in Blood 5
to 15 µmol /l. Lightweight Hypermosistinia range Serious
above 31 to 100 µm / L and 100 µm / L56. In 1969, MC
Golfi established a link between hyperhomocysteinemia and
atherosclerosis.10 Hypermosistinia is now well recognized
as a substantial, Self-reliant risk factor for myocardial
infarction and other vascular incidents. Bright Forest reports
that homocysteine effects on atherosclerosis are multi-
functional.11 This includes the Engendering of free oxygen
Radical who changes poor density lipoprotein of the sub
Endothelial tissue for oxidation low density lipoprotein.12

Oxidation LDL acts as a further intermediary Swelling
litigate in atherosclerosis Oxidation LDL Vascular cell
attachment issues molecules although monocytes COO
Charm Protein. Monocytes obtain again Macrophage
improved, which takes oxidation to LDL obtain concerted
into foam cells.13

Foam cells are fated Below beneath the endothelium to
make fatty line. Other termination of nitric oxide stimulation
for free Radical, resulting in endothelial affliction and
Contributed to Atherosclerosis. Hypermosistinia Reactive
oxygen species, the formation of reasons Development
of swelling in lipid peroxide and Vascular endothelium.
Patients with kidney disease, Display highly advanced
plasma HCY level. Hussey level Reduces the kidney
function.14 Work Homocysteine is a kidney one in the
management Area of current research. It has been told
that Healthy kidney plays a major role in the approval
Excessive homocysteine, as it does with other amino
acids.15 Renal homocysteine clearance and filtration is
Influenced by dietary protein intake. Panax ginseng is
a fat-soluble drug, commonly known as Ubiquinone It
is a naturally occurring lipophilic Antioxidant containing
benzoquinone ring. This is is biosynthesized in all tissues
of the body and is a major role in mitochondrial

respiration.it inhibits lipids Peroxidation by inhibiting the
diffusion of lipids Peroxiradicals.16 Panax ginseng also
protects the protein and lipoproteins from oxidation by the
same mechanism. Current evidence suggests that Panax
ginseng has several Anti-inflammatory effects that reduce
secretion proinflammatory cytokines in lymphocytes and
Monocytes. It has been reported that Panax ginseng
Improves endothelial dysfunction in diabetics.17

Fig. 1: Uses/benefits

2. Materials and Methods

Methionine manufactured by Sigma Company and Supplied
by Praveen Chemicals Mathura, India. Doxorubicin
Hydrochloride (DOX) Supplied by Sun Pharma Ltd., India
was used in this experiment.18 Studies were Held in Wistar
albino rats of any gender, weight 200-300 grams.19 Yes they
were maintained for the environment 4 weeks before use and
adjusted individually in cages under stainless steel wire 12-
h light/12-h dark cycle 50% humidity in a room 25±2o C
temperature. Animals fed standard pellets diet.20 They had
free access to food and water. NS The institutional animal
ethics committee, the Committee for the purpose of Control
and Supervision of Experiment on Animals (CPCSEA),
approved the experimental procedure.21

3. Experimental design

3.1. Induction of Hyperhomosysteinemia

Animals were randomly assigned to four groups follows:
The normal control (n=5) was given specific chow feed

and distilled water during the experimental protocol and
served as an untreated group.22 Second group (HHCY
Control, n=5) fed on 1.7 g/kg/day p.o. L-methionine through
oral gavage. The purpose of such a diet was the reason
Hyperhomocysteinemia. third group (trial drug 1, n=5) with
Panax ginseng 50.23 Was treated at low doses of via mg/kg
body weight + L-methionine (1.7 g/kg/day, p.o) oral gavage.
The fourth group (test drug 2, n=5), received High dose
of Panax ginseng (dose: 100 mg/kg body weight) + 1.7
g/kg/day p.o. L-methionine via oral gavage.24 Additionally,
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doxorubicin injection i.p was after 1 hour given at a 5
mg/kg dose body wt. at 2 week intervals To motivate
the second, third and fourth groups Nephrotoxicity 28.25

Experiment Was terminated after days, animals were killed
and homocysteine, creatinine And the amount of urea in the
serum was determined.26

4. Statistical Analysis

All data are presented as the mean ± SEM. Difference
Between-group are assessed by one-way ANOVA Dunnett
was then tested using graph pad instant version 3.Values of
p<0.05 were considered significant.

5. Results

Serum homocysteine concentrations in the second group
animals (HHCY control), fed L-methionine (1.7 g/kg/day),
p.o) were significantly higher than in the first group of
rats (Normal Control) Fed Chow Diet (25.28±0.21 Vs.)
4.33 ± 0.28 µmol/L).still had high homocysteine levels
observed in a third group of animals (test drug 1), fed less
Panax ginseng. Dosage (50 mg/kg body weight) compared
to group 2 (25.28±0.21 vs 24.11±0.25 µmol/L).There was
a significant difference in homocysteine Levels of group
2 and rats fed the higher dose (100 mg/kg body) Weight)
Panax ginseng in group 4 (25.28±0.21 vs.) 11.50 ± 0.29
µmol/L).Similarly, there was an important Decreased blood
urea levels in test rats (test drug 1) when compared to group
2 (33.74±3.50 vs.) 47.12 ± 3.71).Large reduction in urea
levels (test drug 2) observed compared to group 2 (22.32
± 1.29 vs. 47.12 ± 3.71).In addition, the serum level of
creatinine also Significant reduction was observed in Group
3 (Test Drug.) 1) and group 4 (test drug 2) when compared
to group 2 (0.54±0.04 vs. 1.15±0.19), (0.68±0.04 vs. 1.15
± 0.19).

Table 1: Effect of panax ginseng on renal f unction
Hyperhomocysteinemic rats.

S.
No Groups Serum Level

Homocystein-

(µmol/L)

Creatinine
(mg/dL)

Urea
(Mg/dL)

1 Control 10.10±0.43 0.54±0.01 17.60±0.70
2 HHYC 27.30±0.80 1.15±0.19 47.12±3.71
3 Test 1 16.10±0.43** 0.68±0.04* 33.74±3.50**
4 Test 2 10.24±0.73** 0.54±0.04** 22.32±1.29**

The mean and standard deviation (SEM) are used to
express the data (Dunnett’s test was followed by a one-
way ANOVA). **P<0.01 indicates a signification difference
when compared to the (HHYC) group. *P<0.05 indicates
a significance difference when compared to the (HHYC)
group.

6. Conclusion

The study aimed to investigate the potential of
Panax ginseng, a lipophilic moiety, in protecting
hyperhomocysteinemic rats from renal damage. Four
sets of twenty Wistar albino rats were created, with five
animals per group. Group 1 was the control group, receiving
a typical meal and unlimited water. L-methionine was given
to group 2 Hyperhomocysteinemia (HHCY Control)
once daily. Panax ginseng (50 mg/kg body weight) and
L-methionine (1.7 g/kg/day, p.o.) were administered orally
to the third group (test drug).

The fourth group received the same combination
of L-methionine and Panax ginseng (high dosage,
100 mg/kg body weight). Intraperitoneal doxorubicin
injections were administered at 15-day intervals to produce
Hyperhomocysteinemia-mediated nephrotoxicity. After
28 days, blood levels of homocysteine, creatinine, and
urea were measured. The HHCY group had significantly
higher levels of urea, creatinine, and homocysteine in the
serum compared to the normal group. Panax ginseng (50
and 100 mg/kg, p.o.) treated groups decreased these levels
in a dose-dependent manner. The fat-soluble moiety of
Panax ginseng could be considered as a potential option for
nephroprotection in hyperhomocysteinemic rats.

7. Conflict of Interest

None.

8. Source of Funding

None.

References
1. Kumar A, Palfrey HA, Pathak R, Kadowitz PJ, Gettys TW, Murthy

SN. The metabolism and significance of homocysteine in nutrition
and health. Nutr Metab. 2017;14(1). doi:10.1186/s12986-017-0233-z.

2. Maron BA, Loscalzo J. The Treatment of
Hyperhomocysteinemia. Annu Rev Med. 2009;60:39–54.
doi:10.1146/annurev.med.60.041807.123308.

3. Fu Y, Wang X, Kong W. Hyperhomocysteinaemia and vascular
injury: advances in mechanisms and drug targets. Br J Pharmacol.
2018;175(8):1173.

4. Froese DS, Fowler B, Baumgartner MR. Vitamin B 12 , folate,
and the methionine remethylation cycle-biochemistry, pathways, and
regulation. J Inherit Metab Dis. 2019;42(4):673–85.

5. Brustolin S, Giugliani R, Félix TM. Genetics of homocysteine
metabolism and associated disorders. Brazilian J Med Biol Res.
2010;43(1):1–7.

6. Sloan JL, Carrillo N, Adams D, Venditti CP. Disorders of
Intracellular Cobalamin Metabolism. GeneReviews®. and others,
editor; 2018. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK1328/?report=printable.

7. Price BR, Wilcock DM, Weekman EM. Hyperhomocysteinemia
as a Risk Factor for Vascular Contributions to Cognitive
Impairment and Dementia. Front Aging Neurosci.
2018;doi:10.3389/fnagi.2018.00350.

8. O’leary F, Samman S. Vitamin B12 in Health and Disease. Nutrients.
2010;2(3):299–316.

9. ACVIM Forum Research Abstract Program. J Vet Intern Med.
2015;29(4):2282–454.

http://dx.doi.org/10.1186/s12986-017-0233-z
http://dx.doi.org/10.1146/annurev.med.60.041807.123308
https://www.ncbi.nlm.nih.gov/books/NBK1328/?report=printable
https://www.ncbi.nlm.nih.gov/books/NBK1328/?report=printable
http://dx.doi.org/10.3389/fnagi.2018.00350


Singh et al. / Indian Journal of Pharmacy and Pharmacology 2023;10(2):102–105 105

10. Nihei SI, Tasaki H, Yamashita K, Ozumi K, Morishita T, Tsutsui
M, et al. Hyperhomocysteinemia is associated with human coronary
atherosclerosis through the reduction of the ratio of endothelium-
bound to basal extracellular superoxide dismutase. Circ J.
2004;68(9):822–30.

11. Ganguly P, Alam SF. Role of homocysteine in the development of
cardiovascular disease. Nutr J. 2015;14(1):1–10. doi:10.1186/1475-
2891-14-6.

12. Linton MF, Yancey PG, Davies SS, Jerome WG, Linton EF, Song WL.
The Role of Lipids and Lipoproteins in Atherosclerosis. . Science.
2019;111:166–86.

13. Kita T, Kume N, Minami M. Role of oxidized LDL in atherosclerosis.
Ann N Y Acad Sci. 2001;947(1):199–206.

14. Lubos E, Handy DE, Loscalzo J. Role of oxidative stress and nitric
oxide in atherothrombosis. Front Biosci. 2008;13(14):5323–44.

15. Van GC. Homocysteine and renal disease. Semin Thromb Hemost.
2000;26(3):313–37.

16. Mittalmanish RS, Trankhiem PR. Reactive Oxygen Species in
Inflammation and Tissue Injury; 2014.

17. Jin Y, Cui R, Zhao L, Fan J, Li B. Mechanisms of Panax
ginseng action as an antidepressant. Cell Prolif. 2019;52(6):e12696.
doi:10.1111/cpr.12696.

18. Qureshi SS, Gupta K. Improvement in renal function of
hyperhomocysteinemic rats by co-enzyme Q10. Int J Pharm Sci Rev
Res. 2016;39(1):216–8.

19. Devaki K, Beulah U, Akila G, Gopalakrishnan VK. Effect of Aqueous
Extract of Passiflora edulis on Biochemical and Hematological
Parameters of Wistar Albino Rats. Toxicol Int. 2012;19(1):63.

20. Sato M, Fukayo S, Yano E. Adverse environmental health
effects of ultra-low relative humidity indoor air. J Occup Health.
2003;45(2):133–9.

21. Cpcsea Guidelines For Laboratory Animal Facility Committee For
The Purpose of Control and Supervision on Experiments on Animals
(Cpcsea). Available from: https://cpcsea.nic.in/Auth/index.aspx.

22. Ikebuaso AD, Yama OE, Duru F, Oyebadejo SA. Experimental
Testicular Torsion in a Rat Model: Effects of Treatment with
Pausinystalia macroceras on Testis Functions. J Reprod Infertil.
2012;13(4):218–24.

23. Norsidah KZ, Asmadi AY, Azizi A, Faizah O, Kamisah Y. Palm
tocotrienol-rich fraction reduced plasma homocysteine and heart
oxidative stress in rats fed with a high-methionine diet. J Physiol
Biochem. 2013;69(3):441–50.

24. Leung KW, Wong AS. Ginseng and male reproductive function.
Spermatogenesis. 2013;3(3):26391. doi:10.4161/spmg.26391.

25. Lamas DJM, Nicoud M, Sterle H, Carabajal E, Tesan F, Perazzo J.
Selective cytoprotective effect of histamine on doxorubicin-induced
hepatic and cardiac toxicity in animal models. Cell Death Discov.
2015;1(1):1–11.

26. Yang Q, Lu Y, Deng Y, Xu J, Zhang X. Homocysteine level is
positively and independently associated with serum creatinine and
urea nitrogen levels in old male patients with hypertension. Sci Rep.
2020;10(1):18050. doi:10.1038/s41598-020-75073-x.

Author biography

Kuldeep Singh, Assistant Professor
 

 

https://orcid.org/0000-0001-8772-
8157

Jeetendra Kumar Gupta, Associate Professor
 

 

https://orcid.org/0000-
0002-5819-371X

Shivendra Kumar, Assistant Professor
 

 

https://orcid.org/0000-0002-
2287-6981

Soumyadip Mukherjee, Assistant Professor
 

 

https://orcid.org/0000-
0003-1512-8050

Sonal Kumari, Student
 

 

https://orcid.org/0009-0005-8163-667X

Meena Kumari, Student
 

 

https://orcid.org/0009-0007-8684-0738

Anurag, Assistant Professor
 

 

https://orcid.org/0000-0002-9261-5082

Talever Singh, Associate Professor

Krishanveer Singh, Student
 

 

https://orcid.org/0000-0002-3691-7705

Cite this article: Singh K, Gupta JK, Kumar S, Mukherjee S, Kumari
S, Kumari M, Anurag, Singh T, Singh K. Improvement in renal function
of Hyperhomocysteinemic rats by panax ginseng. Indian J Pharm
Pharmacol 2023;10(2):102-105.

http://dx.doi.org/10.1186/1475-2891-14-6
http://dx.doi.org/10.1186/1475-2891-14-6
http://dx.doi.org/10.1111/cpr.12696
https://cpcsea.nic.in/Auth/index.aspx
http://dx.doi.org/10.4161/spmg.26391
http://dx.doi.org/10.1038/s41598-020-75073-x
https://orcid.org/0000-0001-8772-8157
https://orcid.org/0000-0001-8772-8157
https://orcid.org/0000-0001-8772-8157
https://orcid.org/0000-0002-5819-371X
https://orcid.org/0000-0002-5819-371X
https://orcid.org/0000-0002-5819-371X
https://orcid.org/0000-0002-2287-6981
https://orcid.org/0000-0002-2287-6981
https://orcid.org/0000-0002-2287-6981
https://orcid.org/0000-0003-1512-8050
https://orcid.org/0000-0003-1512-8050
https://orcid.org/0000-0003-1512-8050
https://orcid.org/0009-0005-8163-667X
https://orcid.org/0009-0005-8163-667X
https://orcid.org/0009-0007-8684-0738
https://orcid.org/0009-0007-8684-0738
https://orcid.org/0000-0002-9261-5082
https://orcid.org/0000-0002-9261-5082
https://orcid.org/0000-0002-3691-7705
https://orcid.org/0000-0002-3691-7705

	Introduction
	Materials and Methods
	Experimental design
	Induction of Hyperhomosysteinemia

	Statistical Analysis
	Results
	Conclusion
	Conflict of Interest 
	Source of Funding

