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 Pathologies of hair growth can be psychologically distressing but they are poorly 
controlled. Hormones and paracrine factors regulate the hair follicle and its 
associated glands. However, our understanding of their mechanisms 
restricting the development of new treatments for hair disorders. Therefore better 
treatments for hair loss disorders are required.  Some plant extracts are believed to 
have effect on hair growth. Few local plants in Kurdistan region are used t
as stimulators of human hair growth, but their 
has not been 
effects of those local plant extracts used as a traditional herbal treatment for hair loss, 
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Introduction 
     Hair follicle is one of the key features of mammals including human, and it put forth a broad variety of 
roles including physical shield, thermoregulation, interactions socially and sensory related activities 
ability of hair follicle to grow, change cycles and produce color are making hair follicle a popular model for 
research, especially for to researchers in biology and medicine fields, and a enormous industry that provides 
scientists who are willing to influence these parameters 
populations of cells including cells of mesodermal or ectodermal origin and neural crest which are separate 
in their function, location as well as protein and gene expression uniqueness 
follicle is a distinctively vibrant mini
the parts of its development are repeated 
     In mammals, including human beings, hairs are cyclically shed and re
itself and has the ability to cycle to produce a new hair and discard the old one 
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Abstract 
Pathologies of hair growth can be psychologically distressing but they are poorly 
controlled. Hormones and paracrine factors regulate the hair follicle and its 
associated glands. However, our understanding of their mechanisms 
restricting the development of new treatments for hair disorders. Therefore better 
treatments for hair loss disorders are required.  Some plant extracts are believed to 
have effect on hair growth. Few local plants in Kurdistan region are used t
as stimulators of human hair growth, but their effects on hair growth 
has not been studied yet. Therefore, the aim of this study was to 
effects of those local plant extracts used as a traditional herbal treatment for hair loss, 

in vivo rat model (Wistar-Bratislava rats); and to compare their effectiveness 
with the best medical treatment available (Minoxidil). 

he effects of extracts from Myrtus (Myrtus communis), Galls (
Quercus aegilops) both separately and mixed 

concentrations were compared with the medical treatment for hair loss and a negative 
control group. Shaved backs of Wistar rats (6 weeks old) were treated daily 

(six groups, n=6 per group), and the degree of their effectiveness was observed 
and compared with each other and with both positive and negative controls. Results 
show that the mixture of the three plants extracts and Minoxidil have similar 
significant hair growth promotion effect compared to other groups. Therefore, 
extracts from Myrtus, Galls and Oak stimulate rodent pelage follicles 
suggesting they can be used as promoter of hair growth in human.

Hair follicle is one of the key features of mammals including human, and it put forth a broad variety of 
roles including physical shield, thermoregulation, interactions socially and sensory related activities 

e to grow, change cycles and produce color are making hair follicle a popular model for 
research, especially for to researchers in biology and medicine fields, and a enormous industry that provides 
scientists who are willing to influence these parameters [2].The hair follicle consists of numerous diverse 
populations of cells including cells of mesodermal or ectodermal origin and neural crest which are separate 
in their function, location as well as protein and gene expression uniqueness [1, 2
follicle is a distinctively vibrant mini-organ which go through nonstop cycling during adult time at which all 
the parts of its development are repeated [3]. 

n mammals, including human beings, hairs are cyclically shed and re-grown rapidly enabling it to renew 
lity to cycle to produce a new hair and discard the old one [4]. During the hair follicle 
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Pathologies of hair growth can be psychologically distressing but they are poorly 
controlled. Hormones and paracrine factors regulate the hair follicle and its 
associated glands. However, our understanding of their mechanisms is limited, 
restricting the development of new treatments for hair disorders. Therefore better 
treatments for hair loss disorders are required.  Some plant extracts are believed to 
have effect on hair growth. Few local plants in Kurdistan region are used traditionally 

effects on hair growth scientifically 
the aim of this study was to investigate the actual 

effects of those local plant extracts used as a traditional herbal treatment for hair loss, 
; and to compare their effectiveness 

Galls (Quercus infectoria), 
) both separately and mixed at the recommended 

concentrations were compared with the medical treatment for hair loss and a negative 
Shaved backs of Wistar rats (6 weeks old) were treated daily for 42 

degree of their effectiveness was observed 
and compared with each other and with both positive and negative controls. Results 

re of the three plants extracts and Minoxidil have similar 
significant hair growth promotion effect compared to other groups. Therefore, 

stimulate rodent pelage follicles in vivo 
f hair growth in human. 

Hair follicle is one of the key features of mammals including human, and it put forth a broad variety of 
roles including physical shield, thermoregulation, interactions socially and sensory related activities [1]. The 

e to grow, change cycles and produce color are making hair follicle a popular model for 
research, especially for to researchers in biology and medicine fields, and a enormous industry that provides 

.The hair follicle consists of numerous diverse 
populations of cells including cells of mesodermal or ectodermal origin and neural crest which are separate 

2]. Additionally, the hair 
organ which go through nonstop cycling during adult time at which all 

grown rapidly enabling it to renew 
. During the hair follicle 
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growth cycle, the higher portion of the hair follicle does not have a cyclic pattern, but the lower follicle does. 
The hair follicle growth cycle (Figure 1) has three stages. Anagen, or the growth phase, has different lengths 
depending on the area of the body and the species. In catagen, the regression phase, the dermal papilla cells 
become inactive and the hair bulb becomes keratinised and moves up in the skin and forms a club hair, 
which rests in the hair follicle during telogen. At the end of telogen, or resting phase, the cells of the dermal 
papilla became activated again and with related keratinocytes they travel downwards in to dermis, forming a 
fresh hair bulb and lower follicle. 
     In exogen, the hair club fibre is shed from the follicle gradually [5]. A cluster of unique mesenchymal 
cells, situated in a construction called the dermal papilla, mainly organize the development and the exclusive 
cycling activities of hair follicle [6]. 

 

Figure 1:The mammalian hair cycle [4]. 

     Although pathologies of hair growth such as hair loss (alopecia) or excessive hair growth (hirsutism) are 
not physically painful or life threatening they do cause significant psychological distress.  Several studies 
have reported the negative effects of hair loss in men and women [7-9]. Hair disorders are poorly controlled 
due to the weak understanding of normal and abnormal hair follicle function and how established treatments 
work. The unsolved medical problems increase demand for fresh methods in producing efficient treatments. 
This is therefore the focus of this study. 
     Minoxidil is the most preferable topical therapy for hair loss [10, 11] which works through ATP-sensitive 
potassium (K(ATP) channels in dermal papilla [12]. Traditionally extracts of local Myrtus (Myrtus 
communis), Galls (Quercus infectoria) and Oak (Quercus aegilops) have been used for promoting hair 
growth. The objective of this study is to examine the influence of extracts from Myrtus, Galls of Quercus 
infectoria and Oak separately and mixed on rodent hair growth in vivo, compared with the most effective 
medical treatment available, Minoxidil.  
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Materials and Methods 
     The efficacy of local plant extracts was examined for their possible role on hair growth by in vivo 
technique. Male rats (Wistar-Bratislava albino rats aged 6 weeks, weighing 250~300 g) were randomly 
distributed into 6 groups to avoid any sibling bias and housed in groups of 6 with standard diet food pellets 
and water available at all time. Initially, the rats were partially anesthetized and dorsal hairs were removed 
externally by shaving (¬ 2cm width x 6 cm length) using an electric trimmer to reveal the pink skin. From 
the next day, termed day 0, each Wistar rat, except control group, was treated topically for 20 days with 
either the 5% extracts of Myrtus, Galls, Oak, or combination of all 3 and Minoxidil (5%); 6 rats were used 

for each condition. Dried Myrtus, Galls and Oak nuts were grinded and aqueous extract of the powder was 
prepared using (60%) ethanol by stirring 0.5 g powder into 10 mL of the solvent for 2 h, followed by 
centrifugation at 2000 g for 10 min. 
     The appropriate solution (¬100µl) was rubbed gently into the dorsal skin of each rat daily; new gloves 

were worn for each treatment type. Hair growth was recorded daily for each animal for 42 days, and dorsal 
photographs were taken at day 0, 7, 14, 21, 28, 35, and 42. The first day when visible hair growth could be 
seen was defined as the first day of anagen (the active growth phase of hair follicles) that subsequently 
increased and progressed to visible white hairs, was recorded for each animal. To calculate mean values, the 
first day of growth was designated as day 43 for any rat showing no hair growth signs by the last day. The 
day when the shaved dorsal area was fully covered with new hairs, i.e., there was no pink skin remaining and 
no visible difference in hair length to the adjacent unshaved areas, was also recorded.  

 
Statistical analysis 
     All the values were expressed as mean ± standard error of mean; and data used for the statistical analysis 
were found to be normally distributed (Shapiro-Wilk normality test). Statistical analysis of data was 
performed by using two-sample t-test. A value of (p<0.05) was considered to be statistically significant. The 
Statistical Package 16.0 for Windows (SPSS Inc., Chicago, IL, USA) software was used for statistical 
analysis. 

 

Results 
     Generally, the results show that topical treatment of 5% extracts of mixture from Myrtus, Galls and Oak 
promoted hair follicle growth similar to Minoxidil in rats. 
     The effects of local plant extracts on rodent pelage hair growth were assessed to determine whether those 
three plants which traditionally used for promoting hair growth could stimulate rat hair follicles in vivo, 
particularly when supplied through the skin directly, in comparison with negative control and the most 
effective medical treatment available, Minoxidil (positive control). 
     After shaving (under partial anesthesia, using inhalation anesthesia method of pure chloroform) the dorsal 
skin of all rats remained pink, confirming that the hair follicles were in telogen (Figure 2). Negative control 
animals which didn’t receive any treatment as the plant extracts were dissolved in distilled water, showed 
few skin changes until about day 28. In contrast, the extracts of mixture from Myrtus, Galls and Oak, as 
well as Minoxidil application for 20 days significantly (P<0.001) advanced the next hair cycle at 5% 
concentration, with new hair growth clearly visible around day 14 in most of the rats (Figure 3).  The first 
sign of anagen occurred at 29.0 ±2.11 day (mean±SE) in negative control animals, while 5% Myrtus extract 
brought this forward to 21.3±1.15 day (P>0.001), 5% Galls extracts to 20.5±2.3 day (P>0.001), 5% Oak 
extracts to 23.2±2.87 day (P>0.001) and both 5% mixture (Myrtus, Galls and Oak) and Minoxidil even 
earlier to 13.1±2.2 day and 13±1.7 day respectively (P<0.001; mean±SE) (Figure 3A). This advancement of 

anagen extended across the dorsal area, despite treatment stopping after 21 days. Although 18% of negative 
control rats had completed anagen in all their dorsal follicles after 6 weeks, but the 5% mixture (Myrtus, 
Galls and Oak) and Minoxidil clearly exhibited anagen over the whole area, and this increased to 77 and 
80%  . 



     Overall, 5% mixture (Myrtus, Galls and Oak) extracts and Minoxidil had significant effects on promoting 
hair growth in rats in vivo, with little difference between them (Figure 3B). The Myrtus, Galls and Oak 
extracts alone stimulated more follicle in to growth phase but their eff
(mixture). 
 

 

Figure 2. Topical application of 5% extracts of 
hair growth in rats in vivo. The treatments at 5% were applied topically to 
(telogen) follicles to start to grow and enter the next hair growth cycle (anagen). Pink shaved skin on back of the rats 
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tus, Galls and Oak) extracts and Minoxidil had significant effects on promoting 
hair growth in rats in vivo, with little difference between them (Figure 3B). The Myrtus, Galls and Oak 
extracts alone stimulated more follicle in to growth phase but their effect was much less than when combined 

Topical application of 5% extracts of Myrtus, Galls, Oak, mixture of all three plants and Minoxidil promoted 
. The treatments at 5% were applied topically to male rats for 20 days stimulated resting 

(telogen) follicles to start to grow and enter the next hair growth cycle (anagen). Pink shaved skin on back of the rats 

 

tus, Galls and Oak) extracts and Minoxidil had significant effects on promoting 
hair growth in rats in vivo, with little difference between them (Figure 3B). The Myrtus, Galls and Oak 

ect was much less than when combined 

 

 
, mixture of all three plants and Minoxidil promoted 

male rats for 20 days stimulated resting 
(telogen) follicles to start to grow and enter the next hair growth cycle (anagen). Pink shaved skin on back of the rats 



which was visible in day 0 photographs con
whitening skin until white hair projects outside the skin (as seen in sequential photographs of individual animals). 
Toward the end of the experiment, 5% extracts of mixture (
amount of hair growth in the rats compared to control. 

B 

Figure 3. The topical application of 5% extracts of mixture (
(P<0.001) advanced the first day at which anagen
the percentage of animals in which all follicles on the back had grown at day 42 (graph B). n=6 rats/treatment; 

***p<0.001 vs. control. 
 

Discussion 
     Extracts of local plants have been used traditionally to promote hair growth, as it was believed that those 
plants extracts stimulate hair growth. Among the plants commonly used as herbal remedies for hair loss are 
local species of Myrtus (Myrtus communis
However none of those local plant extracts were tested scientifically. Although many plant extracts have 
been tested for their antimicrobial activity, but very few were studied for their hair growth 
effect [13]. An ethnobotanical survey was carried out in the Hawraman region, southern Kurdistan, Iraq, 
identified these plant species in the region and reported that these plants are curr
traditional uses, including medicines 
     Male pattern hair loss or androgenetic
value of life [7]. Therefore, hair loss is a major psychosocial symptom that merits a great deal cost on curing. 
Androgenetic alopecia is regarded as gradual alteration of bulky terminal hair follicles on scalp in to smaller, 
finer, and superficial vellus hair 
finasteride as well as other artificial curative materials are mainly utilized for alopecia healing, their 
unfavorable outcomes support searching for different effective remedy agent with a narrow offshoot such 
herbs [16]. 
     Therefore, the objective of this study was to 
mixed) used by people traditionally as herbal treatment
comparison with negative control and the most effective medical treatment available, Minoxidil (positive 
control). The results of this study show that topical treatment of 5% extracts of mixture from 
and Oak promoted hair follicle growth similar to Minoxidil in rats 
     The shaved dorsal skin of all rats on day 0 showed pink color con
telogen (Figure 2). Negative control animals which didn’t recei
until about day 28. In contrast, the 5% extracts of mixture from 
application for 20 days significantly (P<0.001) advanced the next hair cycle at, with new hair growth clear
visible around day 14 in most of the rats (Figure 3 A). This advancement of anagen extended across the 
dorsal area, despite treatment stopping after 21 days. Only 18% of negative control rats completed anagen in 
all their dorsal follicles after 6 weeks,
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which was visible in day 0 photographs confirms telogen status of the hair follicles. Growing h
whitening skin until white hair projects outside the skin (as seen in sequential photographs of individual animals). 
Toward the end of the experiment, 5% extracts of mixture (Myrtus, Galls and Oak) and Minoxidil had caused the mo
amount of hair growth in the rats compared to control.  

B 

 

The topical application of 5% extracts of mixture (Myrtus, Galls and Oak) and Minoxidil signi
first day at which anagen was visible, compared to the control alone (graph A) and increased 

the percentage of animals in which all follicles on the back had grown at day 42 (graph B). n=6 rats/treatment; 

Extracts of local plants have been used traditionally to promote hair growth, as it was believed that those 
plants extracts stimulate hair growth. Among the plants commonly used as herbal remedies for hair loss are 

Myrtus communis), Galls (Quercus infectoria) and Oak (
one of those local plant extracts were tested scientifically. Although many plant extracts have 

been tested for their antimicrobial activity, but very few were studied for their hair growth 
n ethnobotanical survey was carried out in the Hawraman region, southern Kurdistan, Iraq, 

identified these plant species in the region and reported that these plants are currently utilized in various 
traditional uses, including medicines [14].  

Male pattern hair loss or androgenetic alopecia can distresses self-confidence directly, affecting people’s 
. Therefore, hair loss is a major psychosocial symptom that merits a great deal cost on curing. 

Androgenetic alopecia is regarded as gradual alteration of bulky terminal hair follicles on scalp in to smaller, 
finer, and superficial vellus hair having a smaller anagen [15]. Although dutasteride, Minoxidil and 
finasteride as well as other artificial curative materials are mainly utilized for alopecia healing, their 
unfavorable outcomes support searching for different effective remedy agent with a narrow offshoot such 

the objective of this study was to examine the effects of local plant extracts (separately and 
mixed) used by people traditionally as herbal treatment for hair loss, on rodent pelage hair 
comparison with negative control and the most effective medical treatment available, Minoxidil (positive 
control). The results of this study show that topical treatment of 5% extracts of mixture from 

promoted hair follicle growth similar to Minoxidil in rats in vivo. 
The shaved dorsal skin of all rats on day 0 showed pink color confirming that the hair follicles were in 

telogen (Figure 2). Negative control animals which didn’t receive any treatment showed few skin changes 
until about day 28. In contrast, the 5% extracts of mixture from Myrtus, Galls and Oak, as well as 

ficantly (P<0.001) advanced the next hair cycle at, with new hair growth clear
visible around day 14 in most of the rats (Figure 3 A). This advancement of anagen extended across the 
dorsal area, despite treatment stopping after 21 days. Only 18% of negative control rats completed anagen in 
all their dorsal follicles after 6 weeks, but the 5% mixture (Myrtus, Galls and Oak)

 

firms telogen status of the hair follicles. Growing hairs are initially seen as 
whitening skin until white hair projects outside the skin (as seen in sequential photographs of individual animals). 

and Minoxidil had caused the most 

and Minoxidil significantly 
was visible, compared to the control alone (graph A) and increased 

the percentage of animals in which all follicles on the back had grown at day 42 (graph B). n=6 rats/treatment; 

Extracts of local plants have been used traditionally to promote hair growth, as it was believed that those 
plants extracts stimulate hair growth. Among the plants commonly used as herbal remedies for hair loss are 

Oak (Quercus aegilops). 
one of those local plant extracts were tested scientifically. Although many plant extracts have 

been tested for their antimicrobial activity, but very few were studied for their hair growth promoting 
n ethnobotanical survey was carried out in the Hawraman region, southern Kurdistan, Iraq, 

ently utilized in various 

confidence directly, affecting people’s 
. Therefore, hair loss is a major psychosocial symptom that merits a great deal cost on curing. 

Androgenetic alopecia is regarded as gradual alteration of bulky terminal hair follicles on scalp in to smaller, 
. Although dutasteride, Minoxidil and 

finasteride as well as other artificial curative materials are mainly utilized for alopecia healing, their 
unfavorable outcomes support searching for different effective remedy agent with a narrow offshoot such as 

examine the effects of local plant extracts (separately and 
for hair loss, on rodent pelage hair in vivo, in 

comparison with negative control and the most effective medical treatment available, Minoxidil (positive 
control). The results of this study show that topical treatment of 5% extracts of mixture from Myrtus, Galls 

firming that the hair follicles were in 
ve any treatment showed few skin changes 
Myrtus, Galls and Oak, as well as Minoxidil 

ficantly (P<0.001) advanced the next hair cycle at, with new hair growth clearly 
visible around day 14 in most of the rats (Figure 3 A). This advancement of anagen extended across the 
dorsal area, despite treatment stopping after 21 days. Only 18% of negative control rats completed anagen in 

Myrtus, Galls and Oak) and Minoxidil clearly 
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exhibited anagen over the whole area, and this increased to 77 and 80% (Figure 3 B). Indicating that mixture 
of Myrtus, Galls and Oak extracts at 5% can stimulate hair growth in vivo. 
     Myrtus communis of the Mediterranean has been shown to have anti-inflammatory effect and also 
reported to influence hair growth [17]. For many centuries, different fractions of Myrtus communis such as 
its leaves, fruits and berries were utilized widely as a traditional remedy. The plant was consumed habitually 
for curing diseases such as ulcer, diarrhea, infection, hemorrhoid, skin and lung diseases. Studies of 
experimental and clinical nature propose that it has a wider range of therapeutic and pharmacological effects 
for example anticancer, antioxidative, antiviral, anti-diabetic, neuroprotective, hepatoprotective, antifungal 
and antibacterial [18]. However, not much of its effects reported on hair growth. 
     One of the vital remedies utilized in Unani System of Medicine since olden Greece era is Myrtus 
communis Linn or general Myrtle belonging to Myrtaceae Family. This medicine is known as Aas and its 
berries recognized under the name of Habb-ul-Aas. The leaves, berries and vital oil of this plant products are 
often used for a range of diseases, therefore, it is frequently grown for its useful products [19]. 
     Galls is a species of oak, growing galls which have been conventionally applied as cure for disorders in 
Asia for centuries. Extracts of local Galls of Quercus infectoria is another herbal remedy traditionally used 
as a promoter of hair growth, antibacterial and antifungal [20] and for helping wound healing [21]. A study 
by [22] observed new hairs on mice treated with Quercus infectoria. 
     Several studies carried out for determination of the effects of different plants extracts in animal studies, 
using rodents [22]. In order to seek a natural extract for curing hair loss disorders, a study established that the 
components of dehydrated root of Sophoraflavescens have great effects on enhancing hair growth. The local 
application of Sophoraflavescens components on to the dorsal side of mice C57BL/6 has enabled the 
premature transformation of telogen stage in to anagen stage [23]. 
     A different research carried out to observe the effectiveness of essential oil extracted from seeds of plant 
known as Zizyphus jujuba on changing growth of hair using in vivo animal study model, in which the oil had 
been used at various concentrations on the bald skin of mice BALB/c and observed for three weeks. 
Following the three weeks of application, the treated mice had showed significant increase in the hair length 
compared to the control group of mice [24]. 
 

Conclusion  
     Overall, 5% mixture of local Myrtus, Galls and Oak extracts and Minoxidil had significant effects on 
promoting hair growth in rats in vivo, with only little difference between them. This result suggest that the 
effects of local Myrtus, Galls and Oak extracts on the stimulation of hair growth could be arbitrated via 
changing the regulatory growth factors concentration in the cells of dermal papilla inside hair follicle. 
Additional analysis of the effects of these plant extracts on the molecular mechanisms and cellular signaling 
of hair follicle may lead to the development of new hair growing products.  
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