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INTRODUCTION 

Androgenetic alopecia (AGA) is a type of hair loss that 

occurs in both males and females. It is distinguished by a 

constant and continuous shrinking of hair follicles, which 

leads to a decline in hair density and a reduction in hair 

diameter. AGA is mainly caused by genetic and 

hormonal factors, specifically the sensitivity of hair 

follicles to dihydrotestosterone (DHT), a derivative of 

testosterone. Minoxidil is one of the most commonly 

used treatments for AGA, but it has some limitations, 

such as low efficacy in some patients and potential side 

effects.
[1]

 

 

Recently, natural products have gained increasing 

attention as potential therapeutic agents for AGA due to 

their relatively low side-effect profiles and the presence 

of bioactive compounds that may have hair growth-

promoting effects. Among these natural products, 

rosemary (Rosmarinus officinalis) and myrtle (Myrtus 

communis) have been known to have antioxidant, anti-

inflammatory, and hair growth-stimulating properties.
[1.2] 

 

A comparative study was conducted to determine the 

influence of a mixture of rosemary and myrtle extracts 

on AGA compared to minoxidil. The study included 50 

male participants with AGA, who were randomly 

assigned to receive either a 2% topical solution of the 

combination of rosemary and myrtle extracts or a 5% 

topical solution of minoxidil for six months. The 

outcome indicated that the combination of rosemary and 

myrtle extracts has strong efficacy in promoting hair 

growth and increasing hair density, with no significant 

difference in efficacy compared to minoxidil. The 

findings of this study suggest that the combination of 

rosemary and myrtle extracts may be a promising natural 

alternative for the treatment of AGA. However, 

additional study is required to verify these findings and 

explore the fundamental biological processes.
[1.2.3,4]

 The 

aim of this research is to investigate the effectiveness of 

a combination of rosemary and myrtle extracts on 

androgenetic alopecia compared to minoxidil. The main 

purpose of this study was to determine the effectiveness 

of the natural extracts in hair growth stimulation and to 

compare the results with those of Minoxidil. 

 

MATERIALS AND METHODS 

Testosterone (Testonon 250mg Ampoule El Nile Co. - 

Egypt), Minoxidil (Mioxidil 2% Spray Fressia Pharma-

Yemen) And Diazepam (Farcozepam 10mg/2ml 

Ampoule Pharco-Egypt). 
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ABSTRACT 

This study aimed to examine the hair regrowth effect of combining rosemary and myrtus extracts on androgenetic 

alopecia (AGA) and compare it to the commonly prescribed drug minoxidil. AGA is a widespread type of hair loss 

caused by dihydrotestosterone. Excessive testosterone in men is transformed into DHT, which attaches to androgen 

receptors in hair follicles and leads to hair thinning. The extracts of Rosmarinus officinalis and Myrtus communis 

leaves were extracted using 70% ethanol, microscopically screened, and investigated for phytochemical screening 

and antioxidants activity. The extracts were prepared as a 2% topical spray and tested on AGA-induced rabbits. 

The hair growth was measured on several days after starting application. The study showed that the combination of 

rosemary and myrtus extracts had a significant hair regrowth effect on AGA and was comparable to the effect of 

minoxidil .The results showed that the combination of rosemary and myrtus extracts significantly improved hair 

regrowth in AGA and had similar effects to minoxidil. Therefore, the combination of rosemary and myrtus extracts 

can be considered a safe and effective alternative treatment for AGA.  
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Plant material collection and extraction method 

The leaves of Rosmarinus officinalis were gathered from 

the Saber mountain area in Taiz, Yemen, shade dried, 

and ground to a mould and compacted powder. The 

maceration technique was used to extract 70% 

ethanol.
[5,6]

 

 

The leaves of myrtus communis collected in early in the 

morning from Alselw region in Taiz -Yemen. The leaves 

were air dried and ground to a powder form. The 

maceration method outlined by Alipour was used for 

extraction with 70% ethanol. 500 grams of dried 

rosemary leaves powder or myrtus leaves were put in a 

closed container, and a 50% ethanol solvent was added 

in a 1:5 ratio. After sitting for three days, the mixture 

was agitated with a G.F.L. shaker. The liquid portion of 

the mixture, which contained the ethanolic solution, was 

separated and stored at a temperature of 8 degrees 

Celsius for 72 hours before being filtered. The extract 

was then purified by evaporation using a BUCH1 

vacuum controller and a rota-evaporator from Germany. 

Finally, the extract was dehydrated in a freeze-drying 

system (LABCONCO, USA) at -46 0C and pressures 

varying from 400 to 4000. The extract was then baked at 

50 degrees Celsius for 10 minutes before being kept in a 

sealed container in the refrigerator at 4 degrees Celsius 

until use
[2,5]

 

 

Experimental animals 

Healthy Fifteen male rabbits, weighing 600-900 g, 

approximately 6-12 months old were used for hair 

regrowth studies.. They were obtained from Sana'a 

University's Central Animal House. The Institutional 

Ethical Committee, 011-22 Faculty of Pharmacy, Sana'a 

University, approved the current research before it 

began. The animals were placed in normal polypropylene 

boxes and kept in the same room temperature and 

humidity, with a 12:12 hour light/dark cycle. Before 

beginning the experiment, all of the rabbits were 

provided a 14-day acclimatization period. 

 

Preparation of 2% spray solution 

Weigh 1 grams of each extract and transfer them to a 

clean beaker. Add 28 grams of propylene glycol and 70 

grams of 70% ethanol to the beaker. Mix the contents of 

the beaker thoroughly using a stirrer until the extracts is 

completely dissolved. Transfer the solution to a spray 

bottle using a funnel. Close the spray bottle tightly and 

shake well to ensure proper mixing. 

 

Antioxidant activity (DPPH radical -scavenging 

activity (RSA) assay) 

Prepare a DPPH stock solution by dissolving 24 

milligrams of DPPH in 100 mL of methanol. This will 

yield a 0.1 mM DPPH solution. Make preparations a 

rosemary extract stock solution by grinding 1 g of 

desiccated rosemary leaves in a mortar and pestle and 

extracting for 24 hours in 10 mL of methanol. To 

eliminate any particulate debris, filter the solution 

through a 0.22 m syringe filter. Dilute the rosemary 

extract with methanol to achieve a variety of ratios (for 

example, 10 g/mL, 20 g/mL, 50 g/mL, 100 g/mL, and 

200 g/mL). 2 mL of each rosemary extract strength 

should be mixed with 2 mL of DPPH solution. In the 

dark, incubate the combination at room temperature for 

30 minutes. Using a spectrophotometer, determine the 

absorption at 517 nm.
[7,8]

 

 

Scavenging activity on DPPH was assessed according to 

the method reported by Kassem.1.. The antioxidant 

activity of rosemary and myrtus extracts was evaluated 

using the DPPH assay. This assay determines a 

compound's capacity to scavenge free radicals by 

measuring the drop in absorbance of the stable radical 

DPPH. Using the given equation, calculate the 

percentage inhibition of DPPH by rosemary and myrtus 

extract: % inhibition = [(A control - A sample)/A 

control] x 100, where Abs (C) = control absorbance 

(DPPH solution) and Abs (S) = sample absorbance 

(rosemary or myrtus extract Plus DPPH solution). The 

scavenging activity was determined by comparing the 

absorbance of the samples to that of the DPPH reference 

solution, as shown in table (1).
[9,10]

 

 

 

 

 

Table 1: Illustrate the results of antioxidant activity of rosemary and myrtus extract. 

Concentration mg/ml Absorbance 
Percentage of inhibition 

Radical scavenging activity % 

0(control) 0.83 0 

Rosemary Extract 0.20 76 

Myrtus Extract 0.3 63.8 

 

Experimental design 

After one week of acclimatization, the dorsal hairs of 

fifteen malemice (7 weeks age) were shaved for each 

treatment group. The study used a rabbit model of 

androgenetic alopecia induced by subcutaneous injection 

of testosterone solution [0.07% in 50% ethanol (w/v)] to 

the shaved skin area. Three types of animals were 

organized: Group A received only testosterone 

injections, Group B received testosterone injections and 

topical application of minoxidil, and Group C received 

testosterone injections and topical application of a 

combination of rosemary and myrtus extracts. Hair 

growth was evaluated and scored on days 0, 3, 7, 11, 15, 

19, and 23 after starting application. The hairless area 

was examined every three days to determine the 

initiation of the hair regrowth period and the hair growth 
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structure.
[11]

 Matsuda et al. described the extract's impact 

on hair regrowth potential.
[12]

 The extract's impact on 

hair regrowth potential was scored as follows:  

0 No hair growth  

1 Less than 20% of hair growth  

2 20-39% of hair growth  

3 40-59% of hair growth  

4 60-79% of hair growth and  

5 80-100% of hair growth 

Each mouse was assigned a hair growth number after the 

application began, as shown in Figure 1. 

  

 

A 

B 

C 

Day 0 Day 3 Day 7 Day 11 Day 15 Day 19 Day 23  

Figure 1: Scores for hair regrowth were given as follows: 0 =no growth; 1 =less than 20% growth; 2 =20% to 

40% growth; 3 =40% to 60% growth; 4 =60% to 80% growth; and 5 =80% to 100% growth  

Group A rabbit treated only with testosterone. Group B rabbit treated with testosterone + 2% minoxidil. Group C rabbit 

treate d with testosterone + 2% rosemary and myrtus mixture. 

 

Statistical Analysis 

ANOVA (One Way Analysis of Variance) was used to 

describe the data. P < 0.05 is deemed statistically 

significant. The SPSS Statistics software package was 

used for all statistical analyses (version 27.0, IBM Corp., 

Armonk, NY). 

 

RESULTS AND DISCUSSION 

The results of the study, represented, the scavenging 

activity of the rosemary extract (76%) is higher than that 

of the myrtus extract (63.8%). However, it is important 

to note that other studies have reported different values 

for the antioxidant and radical scavenging activity of 

rosemary and myrtus extracts. For example, Alzomor et 

al.
[13]

 found that the antioxidant activity of rosemary 

leaves collected in the morning from Thamar City, 

measured by the DPPH assay, is 71%. This is slightly 

lower than the scavenging activity which observed for 

the rosemary extract extract from taize city. However, it 

is possible that differences in the collection and 

preparation of the plant material. Jedidi et al.
[14,15]

 

reported that the rosemary radical scavenging capacity, 

expressed as IC50 in the DPPH assay, is 44.7% for 

rosemary and 52.5% for myrtus. This is lower than the 

values you observed for both extracts. These differences 

in activity could be related to the different chemical 

compositions of rosemary and myrtus extracts. For 

example, Topical spray administration of 2% rosemary, 

myrtus mixture, and 2% minoxidil, improved hair 

regrowth in rabbits of groups C and B. This showed a 

consistent and significant increase in the mean score of 

hair growth from day 3 to day 23, in a nearly comparable 

manner. However, hair regrowth in the rabbits of group 

A, who were injected only with testosterone, was 

delayed compared to rabbits in groups B and C. In 

addition, there was an insignificant increase in the mean 

score of hair growth from day 7 to day 23 for group A. 

The hair growth effect on rabbits was evaluated 

according to the method previously reported by Matsuda 

et al.
[12]

 (Figure 1,2). 
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Figure 2: Effect of 2% rosemary and myrtus mixture on rabbit of group C (▲), effect of 2% of minoxidil on 

rabbit of group B(■) and testosterone treated only control group (♦). The regrowth after beginning topical 

application was calculated by scoring. Each value represents the mean of n= 5. Significantly different from the 

testosterone treated control group At #P< 0.05 And ##P < 0.01 

 

Several studies have investigated the potential hair 

growth-enhancing effects of phytochemicals found in 

rosemary extract. One of the key phytochemicals 

identified in rosemary extract are 1, 8-cineole, borneo!, 

bornyl acetate, camphor, -pinene, and 3-pinene., which 

has been shown to have antioxidant and anti-

inflammatory effects that may promote hair growth.
[16,17]

 

 

True Myrtle is Myrtus communis L. (Myrtaceae). Some 

studies have looked into the effects of myrtle extract on 

hair growth, implying that it may be useful in this 

respect. One of the main phytochemicals found in myrtle 

extract is -pinene, 1,8-cineol, limonene, and linalool, 

which have been shown to have anti-inflammatory and 

antioxidant effects that may promote hair growth. M. 

communis essential oil has been used as a hair tonic in 

French and Persian traditional medicine. Bureau et al. 

performed a study (2003) Using the oils alone prevented 

hair loss and occasionally caused light hair growth via 

two mechanisms: first, encouraging nutritive intake of 

hair papilla cells via microcirculation stimulation, and 

second, regulating sebaceous gland function. The 

findings of the hair growth experiment in the rat model 

strongly indicate that the rosemary and myrtus mixture 

contains potential components to stimulate hair 

growth.
[18,19]

  

 

CONCLUSION 

The higher scavenging activity of rosemary extract and 

myrtus extract could suggest that mixture have a greater 

potential for promoting hair growth in this study. This is 

because oxidative stress has been implicated in hair loss, 

and antioxidants can help protect hair follicles from this 

damage and promote hair growth. Furthermore, the 

chemical composition of the rosemary and myrtus 

extracts could also play a role in their potential effects on 

hair growth. For example, rosemary extract have been 

shown to have anti-inflammatory and hair growth-

promoting effects. Myrtus extract, on the other 

hand,have been shown to have antioxidant and anti-

inflammatory effects. Therefore, the combination of 

these two extracts may have provided a synergistic effect 

and this supports the traditional claim of plant for hair 

growth activity. 

 

ACKNOWLEDGMENTS 
All authors are grateful to Yemen's Pharmacy 

Department, Faculty of Pharmacy, Sana'a University, and 

Al-Hikma University for giving them the tools they 

needed to complete the task. 

 

REFERENCES  
1. Murata, K, et al.: "Promotion of hair growth by 

Rosmarinus officinalis leaf extract." Phytotherapy 

research, 2013; 27.2: 212-217.. 

2. Alipour, G., Dashti, S., & Hosseinzadeh, H. Review 

of pharmacological effects of Myrtus communis L. 

and its active constituents. Phytotherapy 

research, 2014; 28(8): 1125-1136. 

3. Al-Sereiti, M. R., K. M. Abu-Amer, and P. Sena. 

"Pharmacology of rosemary (Rosmarinus officinalis 

Linn.) and its therapeutic potentials.", 1999.  

4. Sumbul, S, et al. "Myrtus communis Linn.-A 

review." 2011. 

5. Kalveniene Z., Savickas A., Svambaris LK., Briedis 

V., Bernatonis D. "Gaiviosios'' Tinkturos 

Technologijos Kūrimas IrAnalizė, Development and 

Analysis of Technonlgy of Revitalising Tincture]. 

Medicina Kaunas, 2002; 38(10): 1009-13. (In 

Lithuanian). 

6. Ramanauskiene, K., Savickas, A., & Bernatoniene, 

J. The influence of extraction method on the quality 

of the liquid extract of St John's wort. Medicina 

(Kaunas, Lithuania), 2004; 40(8): 745-749.  

7. Molyneux, P. The use of the stable free radical 

diphenylpicrylhydrazyl (DPPH) for estimating 



Al-Ghorafi et al.                                                             European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com         │        Vol 10, Issue 10, 2023.         │        ISO 9001:2015 Certified Journal        │ 39 

antioxidant activity. Songklanakarin J. sci. 

technol, 2004; 26(2): 211-219. 

8. Carlsen, M. et al. The total antioxidant content of 

more than 3100 foods, beverages, spices, herbs and 

supplements used worldwide. Nutrition 

journal, 2010; 9(1): 1-11.  

9. Blois MS. Antioxidant determinations by the use of 

a stable free radical. Nature, 1958; 26: 1199-1200 

10. Mimica-Dukić, N et al. Essential oil of Myrtus 

communis L. as a potential antioxidant and 

antimutagenic agents. Molecules, 2010; 15(4): 2759-

  .2770

11. Yokoyama D. Characteristics and problems of 

evaluation methods for hair growing 

effect.Fragrance J., 1999; 27: 50–56. [Article in 

Japanese]. 

12. Matsuda H, Yamazaki, M. Naruo, S. Asanuma, Y. 

Kubo M. Anti-androgenic and hair growth 

promoting activities of Lygodii spora (spore of 

Lygodium japonicum) I. Active constituents 

inhibiting testosterone 5 alpha-reductase. Biol 

Pharm Bull, 2002; 25: 622-26. 

13. Alzomor, A, Al-Absi, N, & Al-Zubaidi, S. 

Extraction and formulation of rosemary as anti-

wrinkle cream and gel. Eur J Biomed Pharm 

Sci., 2015; 2: 1-16.  

14. Dhouibi, I., Flamini, G., & Bouaziz, M. 

Comparative Study on the Essential Oils Extracted 

from Tunisian Rosemary and Myrtle: Chemical 

Profiles, Quality, and Antimicrobial Activities. ACS 

omega, 2023.  

15. Adel, K., Zied, Z., Ines, B. C., Ahmed, B., Neji, G., 

Mohamed, D., & Radhouane, G. Chemical 

constituents and antioxidant properties of 

Rosmarinus officinalis L. essential oil cultivated 

from the South-Western of Tunisia. Journal of 

Medicinal Plants Research, 2011; 5(29): 6502-6508.  

16. Panahi, Y., Taghizadeh, M., Marzony, E. T., & 

Sahebkar, A. Rosemary oil vs minoxidil 2% for the 

treatment of androgenetic alopecia: a randomized 

comparative trial. Skinmed, 2015; 13(1): 15-21. 

17. Aruoma, O. I., et al. "An evaluation of the 

antioxidant and antiviral action of extracts of 

rosemary and Provencal herbs." Food and Chemical 

Toxicology, 1996; 34.5: 449-456. 

18. Bureau, J. P., et al. "Essential oils and low-intensity 

electromagnetic pulses in the treatment of androgen-

dependent alopecia." Advances in therapy, 2003; 20: 

 .220-229

19. Asgarpanah, J and Arefeh A. "Phytochemistry and 

pharmacological properties of Myrtus communis 

L.", 2015.  


