
 

AJP, Vol. 9, No. 6, Nov-Dec 2019                                                 499 

 

Short-Communication 
 

Beneficial effects of pumpkin seed oil as a topical hair growth promoting 

agent in a mice model 
 

Valiollah Hajhashemi1,*, Parvin Rajabi2, Mahdieh Mardani1 

 
1Department of Pharmacology and Isfahan Pharmaceutical Sciences Research Center, School of Pharmacy and 

Pharmaceutical Sciences, Isfahan university of Medical Sciences, Isfahan, Iran 
2Department of Pathology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 

 

 

Article history: 
Received: Jan 23, 2019 

Received in revised form:  

Apr 06, 2019 

Accepted: May 07, 2019 

Vol. 9, No. 6, Nov-Dec 2019, 

499-504. 

 

* Corresponding Author: 
Tel: +98 313 7927080 

Fax: +98 313 6680011 

vhajhashemi@gmail.com 

 

Keywords:  

Androgenic alopecia 

Cucurbita pepo 

Pumpkin seed oil   

 

 

 

 
 

 

 

 

 

 

 

 

 

Abstract 
Objective: Pumpkin (Cucurbita pepo L.) seed oil mainly consists 

of saturated and unsaturated fatty acids. Previously, it was reported 

that oral administration of pumpkin seed oil (PSO) improved hair 

growth in male pattern alopecia. This study aimed to evaluate hair 

promoting activity of topical PSO in an animal model. 

Materials and Methods: Male Swiss mice (25-30 g) were used. 

Dorsal hair of mice (2 x 2.5 cm) was gently removed. Groups were 

treated as follows: (A) Intact control (did not receive testosterone) 

(B) Testosterone solution only (5% w/v); (C) Testosterone (5%) + 

PSO (5%); (D) Testosterone (5%) + PSO (10%) (E) Testosterone 

(5%) + minoxidil (2%). Application of drugs (100 µl) was done for 

six days a week, for 3 weeks. Observational and microscopic 

examinations were performed and results of different groups were 

compared. 

Results: Topical application of testosterone significantly (p<0.01) 

prevented hair growth (compared with intact control). PSO (10%) 

increased hair growth score after 3 weeks and histopathological 

findings confirmed these results. After 3 weeks of treatment, the 

percentage of follicles in anagen phase was 95±4.6 and 44.4±15 for 

intact control and testosterone-only treated group, respectively. 

These percentages for PSO (10%) and minoxidil were 75±5.3 and 

91.3±4.4, respectively and they could significantly (p<0.001) 

reverse the effects of testosterone.  

Conclusion: In conclusion, as topical application of PSO showed 

hair growth promotion, it might be regarded as a promising 

alternative for treatment of male pattern alopecia. Also, considering 

its composition, free fatty acids and minor components like 

phytoestrogens and vitamin E may have contributed to this effect. 

 

Please cite this paper as:  

Hajhashem V, Rajabi P, Mardani M. Beneficial effects of pumpkin seed oil as a topical hair growth promoting 

agent in a mice model. Avicenna J Phytomed, 2019; 9(6): 499-504. 

Introduction 
Male pattern hair loss (MPHL) or 

androgenic alopecia (AGA), is the most 

common cause of hair loss in men. The 

incidence of MPHL varies among 

populations. Hair is an important feature of 
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self-image and although hair loss does not 

have a direct impact on health but it can be 

distressing. Studies have shown men who 

suffer from MPHL are 75% less confident, 

especially when interacting with the 

opposite sex. Therefore, treatment of hair 

loss is an important issue (Wells et al., 

1995). 

Currently, only two drugs are approved 

by the FDA for the treatment of AGA. One 

is a potassium channel opener called 

minoxidil and the other drug that inhibits 

dihydrotestosterone synthesis is finasteride. 

These drugs should be consumed daily for 

long periods and are associated with several 

side effects (McClellan and Markham, 1999; 

Shin et al., 2007). Although androgens are 

the most important regulators of hair growth, 

some other hormones including thyroid 

hormones and glucocorticoids also affect 

human hair growth. The action of androgens 

in the hair follicles depends on their local 

bioavailability. Even if men with AGA have 

normal androgen levels in regular 

circulation, testosterone and 

dihydrotestosterone (DHT) are produced 

locally. All of the enzymes that are 

necessary for the androgenic metabolism in 

the skin, are available and can independently 

control follicle growth (Dutton et al., 2000; 

Poor et al., 2002; Stenn et al., 1993; 

Zouboulis, 2004). The purpose of the 

treatment is to prevent the process of 

miniaturization of follicles and, if possible, 

to return the process.  

In recent years, a variety of plant extracts 

or their bioactive components have been 

evaluated for their potential hair growth 

promoting properties. Serenoa repens, 

Pygeum africanum, Urtica dioica, Camellia 

sinensis, and polyphenols in green tea, 

exhibited 5α-reductase inhibitory effect and 

promoted hair growth (Lourith and 

Kanlayavattanakul, 2013; Shimizu et al., 

2000). In a recent study conducted by Cho et 

al. (2014), it was reported that oral 

administration of 400 mg of pumpkin seed 

oil (PSO) for 24 weeks to men with 

androgenic baldness, increased hair growth. 

Pumpkin (Cucurbita pepo L.) is an annual 

climber plant and its seeds have considerable 

amount of oil with nutritional and medicinal 

importance (Adams et al., 2011). Moreover, 

pumpkin has antioxidant (Chen and Huang, 

2018), anti-inflammatory (Yadav et al., 

2010), antimicrobial (Hammer et al., 1999), 

cytoprotective (Shayesteh et al., 2017) and 

antidiabetic (Adams et al., 2011; Boaduo et 

al., 2014) effects.  

Pumpkin seed oil chiefly consists of 

saturated and unsaturated fatty acids, 

including myristic acid, palmitic acid, oleic 

acid, linoleic acid and linolenic acid. It also 

contains beta-sitosterol, which has 

inhibitory effects on 5α-reductase enzyme 

(Cabeza et al., 2003). Raynaud et al (2002) 

reported that linoleic acid also has inhibitory 

activity against 5α-reductase. Based on 

above-mentioned researches, this study was 

designed to evaluate hair growth promoting 

potential of topical PSO in a mice model of 

androgenetic alopecia.  

 

 

Materials and Methods 
Drugs 

Testosterone propionate (Sigma, USA), 

formalin (Merck, Germany), pumpkin seed 

oil (PSO, Zarband, Iran), minoxidil 

(Pakdaroo, Iran) were used in this study. 

 

Animals 

Male Swiss mice (25-30 g) were 

purchased from animal house of School of 

Pharmacy, Isfahan University of Medical 

sciences, Isfahan, Iran. Six mice were 

housed in each cage and kept under 12 hr 

light/dark cycles at 24±2°C. Animals had 

free access to pellet diet and water. All 

experiments were performed according to 

guidelines for animal care issued by Isfahan 

University of Medical Sciences. 

 

Animal groups 

Animals were randomized in 5 groups of 

six to eight animals per group. Dorsal hair 

of mice in an area of 2 by 2.5 cm, was 

gently removed by a depilatory cream. 

Groups were treated as follows: (A) Intact 

control (did not receive testosterone) (B) 
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Testosterone solution only (5%); (C) 

Testosterone (5%) + Pumpkin seed oil 

(PSO, 5%); (D) Testosterone (5%) + PSO 

(10%) and (E) Testosterone (5%) + 

minoxidil solution (2%). Mice in all groups, 

except group A, received testosterone (100 

µl) topically once daily. Application of all 

drugs (100 µl) was done for six days a week 

for 3 weeks. 
 

 

Qualitative evaluation of hair growth 

Hair growth in each mouse was 

evaluated by visual observations and scored 

from 0 to 5 at 1st, 2nd and 3rd weeks of 

treatment. The scores (0= no growth, 1= up 

to 20% growth, 2= 20-39% growth, 3= 40-

59% growth, 4= 60-79% growth and 5= 80-

100% growth) were defined according to 

the method previously described by Kwon 

et al (2015). 
 

 

Quantitative evaluation of hair growth 

At the end of the treatment period, 

animals were sacrificed and a 1 cm x 1 cm 

section of dorsal skin was cut and fixed in 

10% formaldehyde solution. The fixed 

tissues were embedded in paraffin and then, 

appropriate slices were prepared for 

staining. The slices were stained with 

hematoxylin and eosin and analyzed using 

a light microscope. All samples were coded 

and the evaluation was done by a 

pathologist in a blinded way. Follicles in 

the anagen phase (active growth phase) and 

those in nonanagen phase (resting phase) 

were counted, and percentage of follicles in 

anagen phase was determined. 

 
 

Statistical analysis 

Mann Whitney U test was used for 

comparison of non-parametric data. One 

way analysis of variance (ANOVA) 

followed by Scheffe post hoc was used for 

parametric values using SPSS package 

(version 13.0).  P values less than 0.05 were 

considered significant.  

 

 

Results 

Effect of PSO on hair growth scores 

The results are summarized in Table 1.  

Hair growth score in testosterone-treated 

group was significantly (p<0.01) lower than 

that of no treatment group (intact control). 

Application of PSO could prevent the effect 

of testosterone on hair and this effect was 

significant (p<0.05 for 10% PSO). 

Minoxidil as the standard drug could also 

show a significant (p<0.01) hair growth 

promotion.  
 

 
Table 1. Effect of pumpkin seed oil on hair growth 

scores. 
 

Groups Weeks after treatment 

1 2 3 

Control 1 
(1-2.5) 

3.5 
(2-5) 

4 
(4-5) 

Testosterone alone 1 
(0.5-2) 

2.5 
(1-4) 

2.5## 

(1-4) 

Pumpkin seed oil 5% 0.5 

(0.5-1) 

1 

(0.5-1.5) 

3 

(2-3) 

Pumpkin seed oil 10% 1 
(0.5-5) 

2 
(1-5) 

4* 

(2-5) 

Minoxidil 2% 1.5 
(0.5-4) 

3.5 
(2.5-4.5) 

4.5** 

(4-5) 

 

In each cell, the upper number is the median and the 

numbers in parenthesis shows the range. *p<0.05 

and **p<0.01 compared to testosterone-only treated 

group. ##p<0.01 compared to control group (Mann 

Whitney U test was used for statistical analysis). 

 
 

Effect of PSO on cells in anagen phase 

According to light microscopy 

examinations, the percentage of follicles in 

anagen phase was determined for each 

treatment group (Figure 1 and 2). After 3 

weeks, the percentage of follicles in anagen 

phase in intact control group, was 95±4.6. 

Local application of testosterone 

significantly (p<0.001) reduced the 

percentage of follicles in anagen phase. 

Pumpkin seed oil (10%) and minoxidil 

(2%) could significantly (p<0.001) reverse 

the effects of testosterone.  
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Figure 1. Effect of pumpkin seed oil on the percentage of hair follicles in anagen phase. PSO; pumpkin seed oil. 

###p<0.001 compared to no treatment group. ***p<0.001 compared to testosterone-only treated group. 

 

 
Figure 2. Pathological findings. 100 µl of 

testosterone solution (0.5% in alcohol) was applied 

on the shaved back skins of mice of all groups except 

group A (no treatment) one hour prior to application 

of drugs. Treatments continued once daily, 6 days a 

week for 3 weeks. At the end of the treatment period, 

skin samples were prepared, fixed in formalin and 

then, sectioned and stained with hematoxylin and 

eosin. A. No treatment; B. Testosterone alone; C. 

Testosterone+pumpkin seed oil (5%); D. 

Testosterone+pumpkin seed oil (10%); E. 

Testosterone+Minoxidil 2%. Arrows show the hair 

follicles. Magnification X40. 

 

 

Discussion 
In this study, topical administration of 

pumpkin seed oil (PSO) could reverse 

testosterone-induced hair growth 

retardation in mice and to the best of our 

knowledge, this is the first report on topical 

administration of PSO and hair growth. 

Previously, Cho et al (2014) in a double-

blind trial demonstrated that oral 

administration of 400 mg of PSO per day 

for a period of 24 weeks, significantly 

increased hair count in comparison with 

placebo (40% in PSO-treated vs. 10% in 

placebo group). A drug like finasteride is 

used for both benign prostatic hyperplasia 

and male pattern baldness and in both cases, 

inhibition of 5α-reductase is involved. 

Interestingly, PSO has both of the above-

noted effects. In a study conducted by 

Gossell-Williams (2006), it was reported 

that PSO inhibited testosterone-induced 

enlargement of the prostate in rats (Gossell-

Williams et al., 2006) and human studies 

confirmed that PSO is an effective 

treatment for symptomatic BPH (Hong  et 

al., 2009). 

Based on our findings and previous 

reports, it may be concluded that PSO 

exerts its beneficial effects on hair follicle 

and prostate in a similar manner to 

finasteride. Generally, PSO reduces the 

androgenic activity of testosterone both in 

prostate (Gossell-Williams et al., 2006; 

Hong et al., 2009) and hair follicle (our 

findings) but whether the exact mechanism 

is mediated through inhibition of 5α-

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4017725/#B11
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reductase or antagonistic effect at androgen 

receptors, is not clear and further 

investigations are needed.  

Some essential fatty acids, especially 

linoleic acid, are believed to inhibit 5-

reductase  (Raynaud et al., 2002) and 

researchers have attributed the hair growth 

activity of red ginseng oil (Truong et al., 

2017) and  rice bran  (Choi et al., 2014) to 

linoleic acid. Similarly Shimizu et al 

reported that an acetone extract of 

Boehmeria nipononivea has hair regrowth 

activity and 5-reductase inhibitory effect 

and considering the chemical composition 

of the extract, they concluded that oleic acid 

and linolenic acid are responsible for the 

observed effects (Shimizu et al., 2000). 

Evaluation of the pure fatty acids confirmed 

the claim.  Since the mentioned fatty acids 

compose a high percentage of PSO, they 

may contribute to our findings. According 

to the literature, PSO is a rich source of 

unsaturated fatty acids, especially oleic and 

linoleic acid, so that they make up about 

70% of the total fatty acids (Murkovic and 

Pfannhauser, 2000) and therefore, it might 

contribute to hair growth observed in this 

study. Although linoleic acid is a possible 

contributor, the role of vitamin E and 

phytoestrogens (Camacho-Martinez, 2009) 

present in PSO on hair growth promotion, 

could not be neglected. 

In conclusion, PSO showed hair growth 

promotion in a testosterone model and 

according to its composition, free fatty 

acids and other minor components like 

phytoestrogens and vitamin E contribute to 

the observed effects. 

 

Acknowledgment 

This study was financially supported by 

the Research Council of Isfahan University 

of Medical Sciences, Isfahan, Iran (project 

No. 396851). 

 

Conflicts of interest 

The authors declare no conflicts of 

interest. 

 

 

References 
Adams GG, Imran S, Wang S, Mohammad A, 

Kok S, Gray DA, Channell GA, Harding SE. 

2011. The hypoglycaemic effect of 

pumpkins as anti-diabetic and functional 

medicines. Food Res Int, 44:862–867.  

Boaduo NK, Katerere D, Eloff JN, Naidoo V. 

2014. Evaluation of six plant species used 

traditionally in the treatment and control of 

diabetes mellitus in South Africa using in 

vitro methods. Pharm Biol, 52:756–761. 

Cabeza M, Bratoeff E, Heuze I, Rojas A, Teran 

N, Ochoa M, Ramirez-Apan T, Ramirez E, 

Perez V, Gracia I. 2003. Effect of beta-

sitosterol as inhibitor of 5 alpha-reductase in 

hamster prostate. Proc West Pharmacol Soc, 

46:153-155.  

Camacho-Martinez FM. 2009. Hair loss in 

women. Semin Cutan Med Surg, 28:19–32 

Chen L, Huang G. 2018. Extraction, 

characterization and antioxidant activities of 

pumpkin polysaccharide. Int J Biol 

Macromol, 118: 770-774.  

Cho YH, Lee SY, Jeong DW, Choi EJ, Kim YJ, 

Lee JG, Yi YH, Cha HS. 2014. Effect of 

pumpkin seed oil on hair growth in men with 

androgenetic alopecia: a randomized, 

double-blind, placebo-controlled trial.  Evid 

Based Compelement Alternat Med, 2014.  

Choi JS, Jeon MH, Moon WS, Moon JN, Cheon 

EJ, Kim JW, Jung SK, Ji YH, Son SW, Kim 

MR. 2014. In vivo hair growth-promoting 

effect of rice bran extract prepared by 

supercritical carbon dioxide fluid. Biol 

Pharm Bull, 37:44-53. 

Deplewski D, Rosenfield RL. 2000.  Role of 

hormones in pilosebaceous unit 

development. Endocr Rev, 21: 363–392.  

Gossell-Williams M, Davis A, O’Connor N. 

2006. Inhibition of testosterone-induced 

hyperplasia of the prostate of sprague-

dawley rats by pumpkin seed oil. J Med 

Food, 9:284–286. 

Hammar KA, Carson CF, Riley RV. 1999. 

Antimicrobial activity of essential oils and 

other plant extracts. J Appl Microbiol, 

86:985–990. 

Hong H, Kim C, Maeng S. 2009. Effects of 

pumpkin seed oil and saw palmetto oil in 

korean men with symptomatic benign 

prostatic hyperplasia. Nutr Res Pract, 

3:323–327. 

Kwon TR, Oh CT, Park HM, Han HJ, Ji HJ, 

Kim BJ. 2015. Potential synergistic effects 

https://www.ncbi.nlm.nih.gov/pubmed/14699915
https://www.ncbi.nlm.nih.gov/pubmed/14699915
https://www.ncbi.nlm.nih.gov/pubmed/14699915
https://www.ncbi.nlm.nih.gov/pubmed/29964104
https://www.ncbi.nlm.nih.gov/pubmed/29964104
https://www.ncbi.nlm.nih.gov/pubmed/29964104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jeon%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheon%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheon%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ji%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Son%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=24389480
https://www.ncbi.nlm.nih.gov/pubmed/24389480
https://www.ncbi.nlm.nih.gov/pubmed/24389480


Hajhashemi et al. 

AJP, Vol. 9, No. 6, Nov-Dec 2019                                                504 

of human placental extract and minoxidil on 

hair growth-promoting activity in C57BL/6J 

mice. Clin Exp Dermatol, 40:672-681. 

Lourith N, Kanlayavattanakul M. 2013. Hair 

loss and herbs for treatment. J Cosmet 

Dermatol, 12: 210-222. 

McClellan KJ, Markham A.1999. Finasteride: a 

review of its use in male pattern hair loss. 

Drugs, 57:111–126.  

 Murkovic M, Pfannhauser W. 2000. Stability 

of pumpkin seed oil. Eur J Lipid Sci Techno, 

102:607–611. 

Poor V, Juricskay S, Telegdy E. 2002. Urinary 

steroids in men with male-pattern alopecia. 

J Biochem Biophys Methods, 53:123–130.  

Raynaud JP, Cousse H, Marin PM. 2002. 

Inhibition of type 1 and type 2 5-reductase 

activity by free fatty acids, active 

ingredients of permixon. J Steroid Biochem 

Mol Biol, 82:233–239. 

Shayesteh R, Kamalinejad M, Adiban H, 

Kardan A, Keyhanfar F, Eskandari MR. 

2017. Cytoprotective effects of pumpkin 

(Cucurbita Moschata) fruit extract against 

oxidative stress and carbonyl stress. Drug 

Res (Stuttg), 67:576-582.  

Shimizu K, Kondo R, Sakai K, Shoyama Y, 

Sato H, Ueno T. 2000. Steroid 5α-reductase 

inhibitory activity and hair regrowth effects 

of an extract from Boehmeria nipononivea.   

Biosci Biotechnol Biochem, 64:875-877  

Shin HS, Won CH, Lee SH, Kwon OS, Kim 

KH, Eun HC. 2007. Efficacy of 5% 

minoxidil versus combined 5% minoxidil 

and 0.01% tretinoin for male pattern hair 

loss: a randomized, double-blind, 

comparative clinical trial. Am J Clin 

Dermatol, 8: 285–290.  

Stenn KS, Paus R, Dutton T, Sarba B. 1993. 

Glucocorticoid effect on hair growth 

initiation: a reconsideration. Skin 

Pharmacol, 6:125–134.  

Truong VL, Bak MJ, Lee C, Jun M, Jeong WS. 

2017. Hair regenerative mechanisms of red 

ginseng oil and its major components in the 

testosterone-induced delay of anagen entry 

in C57BL/6 mice. Molecules, 8; 22. 

Wells PA, Willmoth T, Russell RJ. 1995. Does 

fortune favour the bald? Psychological 

correlates of hair loss in males. Br J Psychol, 

86:337-344. 

Yadav M, Jain S, Tomar R, Prasad GB, Yadav 

H. 2010. Medicinal and biological potential 

of pumpkin: an updated review. Nutr Res 

Rev, 23:184-190. 

Zouboulis CC. 2004. The human skin as a 

hormone target and an endocrine gland. 

Hormones (Athens), 3:9-26. 

 

https://www.ncbi.nlm.nih.gov/pubmed/28586926
https://www.ncbi.nlm.nih.gov/pubmed/28586926
https://www.ncbi.nlm.nih.gov/pubmed/28586926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10830511
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kondo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10830511
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sakai%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10830511
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoyama%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=10830511
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sato%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10830511
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ueno%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10830511
https://www.ncbi.nlm.nih.gov/pubmed/?term=Truong%20VL%5BAuthor%5D&cauthor=true&cauthor_uid=28885585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bak%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=28885585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28885585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jun%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28885585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jeong%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=28885585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hair+regenerative+mechanisms+of+red+ginseng+oil+and+its+major+components+in+the+testosterone-induced+delay
https://www.ncbi.nlm.nih.gov/pubmed/21110905
https://www.ncbi.nlm.nih.gov/pubmed/21110905

