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Abstract: Hair loss may not be recognized as a life-threatening disorder. However, it has a great harm to a    
person’s self-respect, mental health, and entirety quality of life. Androgenic alopecia (AGA) is the most common 

type of hair loss, which affects a great number of both men and women. Alopecia can be treated with various hair 
loss strategies, including hair transplant, cosmetics and medication. Medical treatment shows the outstanding 

ability in improving hair growth. Plenty of drugs prevents alopecia by inhibiting the secretion of male hormone. 
But these medicines exhibit some undesirable side effects. Since hair loss requires a long-term treatment and 

minimizing adverse side effects is extremely urgent in drug development. Accordingly, new agents are obtained 
from natural products with less adverse effects. Traditional Chinese medicines exhibit unique advantages in hair 

loss treatment. This review generalizes and analyzes the recent progress of medicinal plants for the treatment of 
hair loss, suggested mechanisms and outlines a number of trials taken or underway to optimize the treatment. 
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1. INTRODUCTION 

 Alopecia is one of the most common trichinosis in clinical, 
which results in a significant impact on human spirit and psychol-
ogy. Over past years, the incidence of alopecia has been increased. 
The occurrence of alopecia is due to the nutritional imbalance 
caused by a combination of environmental pollution, stress, fre-
quent dyeing and perm, drinking, smoking, diet and so on [1, 2]. 
The age of patients with hair loss tends to be younger. 40% of pa-
tients suffered from alopecia require relevant treatment [3, 4]. Al-
though it is not defined as a severe disease, a large number of stud-
ies are still being carried out owing to the growing public demands 
for hairdressing and beauty. More and more attention to modern 
medicine and traditional medicine were put on hair growth promo-
tion. 

 There are many treatments for alopecia, including hair trans-
plant, cosmetics and medication. Medical therapy shows a great 
effect on improving hair growth. Plenty of drugs prevent alopecia 
by inhibiting the male hormone. The two famous agents, Finas-
teride (a synthetic 5-α-reductase inhibitor) and minoxidil (a vasodi-
lator), are used to treat alopecia by suppressing male hormones [5, 
6]. Nevertheless, the use of these two drugs is limited due to their 
severe side effects. Finasteride is reported to cause sexual 
dysfunction and minoxidil can give rise to itching, redness, and 
inflammation [7]. Hair loss treatment needs a long-term remedy and 
reducing adverse side effects is important in drug development. As 
a result, new ingredients are obtained from medicinal plants with 
less adverse effects. A lot of companies have improved productivity 
by using herbal medicines. 

 A peer-reviewed investigation has been accomplished by ana-
lyzing worldwide accepted scientific databases (Pubmed, Scopus 
and Web of Science, SciFinder) and scrutinizing the available in-
formation on the medicinal plants for the treatment of hair loss.  

2. CAUSES OF HAIR LOSS 

 Hair is undergoing cyclic processes of growth which are ana-
gen, catagen, and telogen [1]. The longest period is anagen varying  
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with species and body site. Many disorders inducing hair loss are 
extensively exhibited and discussed including hypotheses on skull 
expansion relating to alopecia and the clinical evaluation [8, 9]. 
Androgenic alopecia (AGA) is the main attention of the present 
article based on its clinical importance. AGA is recommended as a 
euchromosome dominant genetic disease, which is caused by mul-
tiple-factor inheritance. More than 70% of AGA patients have a 
familial predisposition. AGA does not occur in puberty but always 
occurs under the effect of androgen. AGA will be more serious 
along with age. The hair follicle ratio of anagen to telogen descends 
from 12:1 to 5:1, which is a pathological characteristic of AGA.  

 Although it is widely admitted that dihydrotestosterone (DHT) 
causes baldness, the mechanisms involved still remains unclear. 
There are three mechanisms proposed by Rebora [10]: (a) minia-
turization by a DHT-induced acceleration of the mitotic rate of the 
matrix that leaves less and less time for differentiation; (b) an in-
creased telogen shedding as a result of the shortening of the hair 
cycles that increases the telogen number per unit of time; (c) and 
the increased number and duration of the lag phase or kenogen. The 
mechanism related to DHT remains unclear. Testosterone is the 
major androgen in the circulation, which converts to DHT, a more 
potent androgen, via 5α-reductase in tissue [3]. DHT is more likely 
combining with androgen receptor (AR) than testosterone in hair 
follicle, which promotes the process of anagen and catagen into 
telogen and subsequently metabolizes causing baldness.  

 Two types of 5α-reductase isoenzymes have been mentioned, 
and type II is more highly expressed in AGA follicles than in folli-
cles of normal controls [11]. The AR is also expressed at the sig-
nificantly higher level in balding than non-balding scalp follicles in 
AGA [12-15]. The above data suggest that the androgen-AR signal-
ing pathway play a crucial role in AGA pathogenesis. 

3. REPRESENTATIVE DRUGS AND THE SIDE EFFECTS 

 Combination of 5α-reductase inhibitors and hair growth pro-
moter agents is the favorable treatment for hair loss. The treatment 
strategy for hair loss is different from other dermatology disorders, 
such as acute eczema and psoriasis. The obvious improvement of 
hair loss needs a long treatment process. The anti-androgen mecha-
nisms are also classified into three parts: either inhibit or trap DHT, 
depress 5α-reductases and AR blocking. The first success of AGA 
treatment got in women via a combination of cyproterone acetate 
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and estrogen [16]. This treatment increased the number of hair fol-
licles in the anagen phase.  

 Minoxidil (2,6-diamino-4-piperidinopyrimidine-1-oxide), a 
vasodilator, was found to be effective at promoting hair growth 
promotion [17, 18]. However, several adverse effects were exten-
sively reported. This vasodilator agent promotes hair growth by 
potassium channel opening with a stimulating effect on hair folli-
cles [19]. The ratio of anagen to telogen was increased signifi-
cantly. It has been reported that minoxidil treatment widened hair 
diameter at which 5% topical application was highly effective in 
men, whereas 2% was appropriated in women [20, 21]. As a result, 
the concentrations were recommended for clinical use. Owing to 
the wide use of minoxidil in alopecia, the mechanism involved is 
extensively studied and discussed. Tretinoin, another hair growth 
promoter, is used as minoxidil enhancer by increasing its absorption 
efficacy. Previous studies have demonstrated that topical minoxidil 
therapy may cause chest pains and palpitations [22]. In human der-
mal papilla cells, minoxidil increases cell proliferation through 
activation of Akt.  

 Propecia (finasteride) is a 5a-reductase inhibitor indicated for 
the treatment of male pattern hair loss in men only [23]. The sug-
gested dose is 1 mg/day.  It’s reported that Propecia has several side 
effects, such as impotence, loss of interest in sex, swelling in your 
hands or feet, and so on [24]. Minoxidil, Propecia and other chemi-
cal agents for hair loss treatment are summarized in Table 1. These 
medicines have common side effects, for example, impotence (erec-
tile dysfunction), abnormal ejaculation, decreased ejaculatory vol-
ume, abnormal sexual function, gynecomastia, testicular pain, im-
pairment of muscle growth, and severe myopathy [25, 26]. There-
fore, the strict use needs to be concerned in the female, particularly 
pregnant women. 

4. EXTRACTS FROM PLANTS WITH HAIR GROWTH EN-

HANCEMENT 

 There are plenty of substances from plants. Plants are regarded 
as an excellent source of pharmaceuticals, insecticides, flavorings, 
fragrances and food colorants. There are numerous plant extracts 
with hair growth stimulation effect to use for the treatment and 
prevention of hair loss. It remains unknown how these products 
exhibit their effects, but claims that hair growth is secondary to 
blood flow acceleration, anagen dermal papillae activation, DHT 
inhibition, anti-inflammatory activity, and nutrition increase [27]. 
Some extracts exhibit excellent hair-growth promotion effect, here 
are some examples of common plants for treating hair loss, and 
others are gathered in Table 2. 

 Polygonum multiflorum (Polygonaceae), distributed in northeast 
Asia, is a well-known traditional Chinese herbal medicine, com-
monly known as ‘He-shou-wu’ in China. As a tonic, it is often used 
to prevent premature aging of the kidney and liver, nourish the 
blood, fortify the muscles, tendons and bones, and strengthen and 
stabilize the lower back and knees [28, 29]. It is also used in Korean 
traditional medicine because of its effect of anti-allergy, anti-tumor, 
anti-bacterial, hemostatic, spasmolytic, and analgesic properties 
[30]. It has also been documented that P. multiflorum roots possess 
hair growth activity in traditional medicine, and many studies 
showed its strong effect on hair growth and hair color. For example, 
a recent study demonstrated that one of active components, 2,3,5,4 
0-tetrahydroxystilbene-2-O-β-D-glucoside, from P. multiflorum 
induced melanogenesis in melanocytes [31]. The hair growth-
promoting activities of P. multiflorum extracts and the mechanism 
of action were reported [32].  

 Ginseng radix in the form of a 70% extract of red ginseng 
(steamed and dried roots of Panax ginseng C.A. Meyer, a type of 
Ginseng Radix) presents the ability to promote hair growth on cul-
tured mouse vibrissal hair follicles. The major extract ginsenoside-

Rb1 or G-Rb1 shows activity while others are ineffective. Panax 
Ginseng Root extract is considered as a cosmetic ingredient and 
used as a skin conditioning agent. Recent clinical treatment found 
that oral consumption of Korean red ginseng extract (3000 mg/d) 
for 24 weeks effectively promoted hair density and thickness in 
alopecia patients [33]. 

 Zizyphus jujuba, a thorny rhamnaceous plant, is widely distrib-
uted in Europe and Southeastern Asia. Its fruits are edible and the 
different parts exhibit different medicinal properties such as antifer-
tility, analgesic, and antidiabetes [34, 35]. In China, the seeds of Z. 
jujuba have been used for anti insomia and anxiety. And they are 
effective on improvement of the blood glucose and serum lipid 
compositions in dietary hyperlipidemic rats. In particular, Z. jujuba 
seeds are more effective as a therapeutic regimen in control of 
metabolic derangements in adult disease. Zizyphus jujuba essential 
oil also shows the promoting effect on hair growth [36]. 

 Carthamus tinctorius L. (safflower) belongs to the Asteraceae 
family, the flowers of which have been used as a remedy for stroke, 
gynecological disease, coronary heart disease, angina pectoris, in-
flammation, and hypertension [37-39]. Its flowers have been used 
for promoting blood circulation in China [40]. In addition, C. 
tinctorius flowers aqueous extract has traditionally been used for 
hair color enhancement in Thailand [37]. Moreover, C. tinctorius 
extract (CTE) inhibited 5α-reductase activity and stimulated hair 
growth in mice [41]. The ethanolic extract of C. tinctorius flowers 
promoted the proliferation of both dermal papilla cells (DPCs) and 
human keratinocytes (HaCaT) and up-regulated hair growth-
promoting genes, including VEGF and keratinocyte growth factor 
(KGF) [42]. CTE suppressed the expression of transforming growth 
factor-β1 (TGF-β1), a hair loss-related gene. Furthermore, CTE 
increased the length of cultured hair follicles and induced the 
growth of hair with local effects in mice [42].  

 Chamaecyparis obtusa is a conifer in the cypress family Cu-
pressaceae, native to northeast Asia [43, 44]. Owing to antibacterial 
and antifungal effects, the essential oil of C. obtusa is contained in 
many products such as hygienic bands, aromatics, and shampoos 
[45, 46]. Interestingly, many people suffering from baldness and/or 
other forms of hair loss have reported the promoting effect of 
shampoos containing the oil on hair growth. C. obtusa oil facilitated 
the early phase of hair growth in shaved mice. Moreover, the effect 
of C. obtusa oil on the regulation of hair morphogenesis and hair 
growth was examined in the HaCaT. VEGF expression was en-
hanced, which has a positive regulative effect on hair growth. C. 
obtusa oil also stimulated hair growth in an animal model and the 
components of this oil also induced the increase of VEGF expres-
sion [47].  

5. COMPOUNDS FROM  PLANTS WITH HAIR GROWTH 
ENHANCEMENT 

 Chemical compounds isolated from medicinal plants also ex-
hibit a hair-growth promotion effect. Dieckol from Ecklonia cava 
can improve hair loss by promoting the proliferation of DPCs 
and/or inhibiting the activity of 5α-reductase [48]. Major com-
pounds, ginsenosides Rb1, Rb2, Rc, Rd, Re and Rg1 from Panax 
ginseng stimulate hair growth via a similar mechanism of minoxidil 
[49]. Ginsenoside F2, converted by ginsenosides Rb1 via incuba-
tion with Aspergillus niger, promotes hair growth through increas-
ing β-catenin, Lef-1 expression and decreasing DKK-1 expression 
with Wnt receptor interaction [50]. Acankoreoside J, a lupane-
triterpene of Acanthopanax koreanum, enhances hair growth by 
promoting the cell cycle progression of the DPCs, increasing the 
expression of nuclear β-catenin, decreasing the expression of cyclin 
D1, cyclin E, CDK2 and p27

kip1 
[51]. Some chemical compounds 

isolated from medicinal plants with hair-growth promotion effect 
are collected in Table 3. 
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Table 1. Chemical synthesis drugs with anti-alopecia effect. 

Drug Function Side effects Refs. 

Minoxidil Potassium channel opener and vasodilator Scalp pruritus and scaling [75] 

Finasteride  5α-reductase inhibitor Sexual dysfunction [76] 

Dutasteride 5α-reductase inhibitor Sexual dysfunction [76] 

Fluridil Anti-androgen agent Sexual hypoactivity [77] 

Flutamide Anti-androgen agent Sexual dysfunction and hepatosis [78] 

Spironolactone Anti-androgen agent Gynecomastia [79] 

Cyproterone acetate AR antagonist  Sexual hypoactivity [80] 

Ketoconazole Anti-androgen agent Sexual hypoactivity [81] 

Tofacitinib JAK inhibitor Infections and hyperlipidemia [82] 

AR: Androgen receptor; JAK: Janus kinase. 

 

Table 2. The extracts from plants with hair growth potential. 

Extract Botanical Name Family Medicinal 

Part 

Observation Effect Mechanism of Action Refs. 

Petroleum ether or 

ethanol extract 

Cuscuta reflexa Convolvulaceae Stem In vivo 

In vitro 

Promote hair growth 

Upregulate testosterone level 

Inhibit 5α-reductase activity  [83] 

Methanol extract Eclipta alba Compositae Whole plant In vivo 

 

Promote hair growth Upregulate FGF-7 and Shh 

expression and downregulate 

BMP4 to induce anagen phase 

[84] 

Petroleum ether 

extract 

Eclipta alba Compositae Aerial part In vivo Promote the proliferation of HaCaT Downregulate TGF-β1 expression [52] 

Ethanol extract Fructus panax 
ginseng 

Araliaceae Root In vivo 

In vitro 

Promote hair growth 

Promote the proliferation and inhibit 

apoptosis of human DPCs 

Upregulate Bcl-2 expression, 

downregulate Bax expression 

and induce anagen phase 

[85] 

Essential oil Zizyphus jujuba Rhamnaceae Seed In vivo Promote hair growth Not investigated [36] 

Water extract Aconite Ciliare Ranunculaceae Root tuber In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of human 

DPCs 

Activate Wnt/-β catenin signal 

pathway 

[61] 

Ethanol extract Asiasari radix Aristolochiaceae Root In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of HaCaT 

and human DPCs 

Upregulate VEGF expression [86] 

70% ethanol 

extract 

Panax ginseng Araliaceae Root In vivo 

In vitro 

Promote human follicles growth 

Promote the proliferation and inhibit 

apoptosis of ORS 

Upregulate Bcl-2 expression, 

downregulate Bax expression 

[87] 

Essential oil Chamaecyparis 
obtusa 

Cupressaceae Whole plant In vivo 

 

Promote hair growth Upregulate ALP, γ-GT, IGF-1 

and VEGF expression, downregu-

late EGF expression 

[88] 

Water 

extract 

Polygonum 
multiflorum 

Polygonaceae Leaf In vivo 

 

Promote hair growth Upregulate Shh and β-catenin 

expression to induce anagen 

phase 

[68] 

Water 

extract 

Polygonum 
multiflorum 

Polygonaceae Root In vivo Promote hair growth Upregulate FGF-7 expression [89] 

ALP: Alkaline phosphatase; BMP4: Bone morphogenetic protein4; DPCs: Dermal papilla cells; FGF-7: Fibroblast growth factor; HaCaT: Human keratinocytes; IGF-1: Insulin-like 

growth factor 1; ORS: Outer root sheath; Shh: Sonic hedgehog; TGF-β1: Transforming growth factor1; VEGF: Vascular endothelial growth factor; γ-GT: γ-glutamyltranspeptidase. 

 

(Table 2) Contd…. 
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Extract Botanical Name Family Medicinal 

Part 

Observation Effect Mechanism of Action Ref 

Water 

extract 

Polygonum multiflo-

rum (Preparata) 

Polygonaceae Root In vivo Promote hair growth Upregulate Shh expression [89] 

Ethanol ex-

tract 

Carthamus tinctorius Asteraceae Floret In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of 

both DPCs and HaCaT 

Upregulate VEGF and KGF 

expression, downregulate TGF-

β1 expression 

[42] 

Ethanol ex-

tract 

Phyllanthus emblica Euphorbiaceae Fruit In vivo Promote hair growth Inhibit 5α-reductase activity [41] 

Ethanol ex-

tract 

Clitorea ternatea Fabaceae Flower In vivo Promote hair growth Inhibit 5α-reductase activity [41] 

50% ethanol 

extract 

Rosmarinus officinalis Lamiaceae Leaf In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of 

DPCs 

Inhibit 5α-reductase activity  [74] 

50% ethanol 

extract 

Pueraria thomsonii Leguminosae Flower In vivo Promote hair growth Inhibit 5α-reductase activity [90] 

Ethanol 

extract 

Pueraria lobata Leguminosae Root In vivo Promote hair growth Inhibit 5α-reductase activity [90] 

Ethanol ex-

tract 

Erica multiflora Ericaceae Whole plant In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of 

DPCs 

Promote hair growth by inducing 

the anagen phase 

[91] 

Hot water 

extract 

Thuja orientalis Cupressaceae Leaf In vivo Promote hair growth Upregulate Shh and β-catenin 

expression to induce the anagen 

phase 

[92] 

Methanol 

extract 

Ecklonia cava Lessoniaceae Whole plant In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of 

ORS and DPCs and elonga-

tion of human hair shaft 

Induce anagen phase 

Upregulate IGF-1 expression 

[55] 

Enzymatic 

extract 

Ecklonia cava Lessoniaceae Whole plant In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of 

human DPCs 

Induce anagen phase 

Inhibit 5α-reductase activity 

[48] 

Methanol 

extract 

Chrysanthemum 

zawadskii 

Asteraceae Whole plant In vivo Promote hair growth Repair the follicular keratin 

differentiation defect 

[93] 

70% ethanol  

extract 

Chrysanthemum 

zawadskii 

Asteraceae Whole plant In vivo Promote hair growth Promote the proliferation and 

differentiation of hair matrix 

[94] 

Methanol 

extract 

Platycarya strobi-

lacea 

Juglandaceae Whole plant In vivo 

 

Promote hair growth Upregulate SCF, IGF-1, KGF, 

downregulate TGF-β and mast 

cell production 

[95] 

DPCs: Dermal papilla cells; HaCaT: Human keratinocytes; IGF-1: Insulin-like growth factor 1; KGF: Keratinocyte growth factor; ORS: Outer root sheath; SCF: Stem cell factor; 

Shh: Sonic hedgehog; TGF-β: Transforming growth factor; VEGF: Vascular endothelial growth factor. 

(Table 2) Contd…. 
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Extract Botanical Name Family  Medicinal 

Part 

Observation Effect Mechanism of Action  

Water extract Sophora flavescens Leguminosae Root In vitro Promote the proliferation of HaCaT 

and elongation of human hair folli-

cles 

Not investigated [96] 

85% ethanol 

extract 

Schisandra nigra 

 

Schisandraceae Fruit 

 

In vivo 

In vitro 

Promote hair growth  

Promote the proliferation of DPCs 

Downregulate TGF-β2 

expression 

[57] 

Ethyl acetate and 

butanol extract 

Alpinia zerumbet Zingiberaceae Leaf In vitro Promote the proliferation of hair 

cells 

Inhibit PAK1 [97] 

Methanol extract Geranium sibiricum Geraniaceae Whole plant In vivo 

In vitro 

Promote hair growth 

Promote the proliferation and migra-

tion of human DPCs 

Upregulate IGF-1, VEGF, 

HGF, SCF, ki-67 expression 

downregulate TGF-β and the 

number of mast cells 

[58] 

Vinegar and 

water extract 

Delphinium sta-
phisagria 

Ranunculaceae Seed In vitro Promote proliferation of HaCaT and 

human endothelial cells 

Induce angiogenic activity [98] 

95% ethanol 

extract 

Rumex japonicus Polygonaceae Root In vivo 

In vitro 

Promote hair growth 

Induced antiapoptsis and prolifera-

tion of DPCs and HaCaT 

Upregulate Bcl-2/Bax ratio, 

ERK, Akt, ki-67 and β-

catenin, downregulate GSK-

3β expression 

[99] 

75% ethanol 

extract 

Platycladus orientalis Cupressaceae Leaf In vivo Promote hair growth Inhibit 5α-reductase activity  [100] 

Methanol extract Acanthopanax kore-
anum 

Araliaceae Leaf In vitro Promote the proliferation of DPCs Not investigated [51] 

Petroleum ether 

extract 

Citrullus colocynthis Cucurbitaceae Fruit In vivo Promote hair growth Not investigated [101] 

Water extract Crataegus pinnatifida Rosaceae Fruit In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of DPCs 

Upregulate Bcl-2/Bax ratio, 

activate MAPK(ERK, p38, 

JNK) signal pathway to 

induce anagen phase 

[102] 

Ethanol extract Allium tuberosum 
Rottler ex Spreng 

Liliaceae Whole plant In vivo Promote hair growth Upregulate IGF-1 expres-

sion 

[103] 

80% methanol 

extract 

Sargassum muticum Sargassaceae Whole plant In vivo 

In vitro 

Promote anagen initiation 

Promote the proliferation of DPCs 

Not investigated [56] 

Akt: Protein kinase B; DPCs: Dermal papilla cells; ERK: Extracellular regulated protein kinases; GSK-3β: Glycogen synthase kinase 3β; HaCaT: Human keratinocytes; HGF: Hepa-

tocyte growth factor; IGF-1: Insulin-like growth factor 1; JNK: c-Jun N-terminal kinase; PAK1: p21-activated kinase 1; MAPK: Mitogen-activated protein kinase; SCF: Stem cell 

factor; TGF-β: Transforming growth factor; VEGF: Vascular endothelial growth factor. 

 

Extract Botanical Name Family Medicinal 

Part 

Observation Effect Mechanism of Action  

Ethanol 

extract 

Malva verticillata Malvaceae Seed In vitro Promote the proliferation of 

DPCs 

Activate Wnt/β-catenin signal 

pathway 

[104] 

Ethyl acetate 

extract 

Lycopersi-
con esculentum 

Solanaceae Fruit In vivo Promote hair growth Not investigated [105] 

Petroleum 

ether extract 

Glycyrrhiza Glabra Fabaceae Root 

 

In vivo Promote hair growth Not investigated [106] 

Titrated 

extract 

Centella asiatica Apiaceae Whole plant In vitro Promote the proliferation of 

human DPCs 

Inhibit STAT signal pathway [107] 

DPCs: Dermal papilla cells; STAT: Signal transducers and activators of transcription. 
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Table 3. The Chemical compounds isolated from different plants with hair growth potential. 

Chemical Compound Sort Botanical Name Medicinal 

Part 

Observation Effect Mechanism of Action  Refs. 

Stigmast-5-en-3-O-

glucopyranosidetriacetate- 

51-ol 

Petroleumether 

extract 

Cuscuta reflexa Stem In vivo 

In vitro 

Promote hair growth 

Upregulate testosterone 

level 

Inhibit 5α-reductase 

activity  

[83] 

Torachrysone-8-O- b-D-

glucoside 

Ethanol extract Polygonum multiflo-
rum 

Root In vitro Promote the proliferation of 

DPCs  

Not investigated [31] 

(E)-2,3,5,4 0-

tetrahydroxystilbene-2-O- b-D-

glucoside 

Ethanol extract Polygonum multiflo-
rum 

Root In vitro Promote the proliferation of 

DPCs  

Not investigated [31] 

(Z)-2,3,5,4 0-

tetrahydroxystilbene-2-O- b-D-

glucoside 

Ethanol extract Polygonum multiflo-
rum 

Root In vitro Promote the proliferation of 

DPCs  

Not investigated [31] 

Emodin-8-Ob-D-

glucopyranoside 

Ethanol extract Polygonum multiflo-
rum 

Root In vitro Promote the proliferation of 

DPCs  

Not investigated [31] 

Ginsenosides Rb1, Re and Rg1 70% methanol 

extract 

Panax ginseng Root In vitro Promote proliferation of 

human DPCs  

Upregulate VEGF 

expression and activate 

potassium channel 

[49] 

Ginsenoside Re  Panax ginseng Root In vivo Promote hair growth Inhibit TGF-β signal 

pathway 

[59] 

Ginsenoside F2 70% methanol 

extract 

Panax ginseng Root In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of 

human DPCs and HaCaT 

Upregulate  β-catenin 

and LEF-1, downregu-

late DKK-1 expression 

[50] 

Dieckol 80% ethanol 

extract 

Ecklonia cava Whole plant In vitro Promote the proliferation of 

DPCs 

Inhibit 5α-reductase 

activity 

[48] 

Dioxinodehydroeckol Ethyl acetate 

extract 

Ecklonia cava Whole plant In vitro Promote the proliferation of 

ORS and DPCs and elonga-

tion of human hair shaft 

Upregulate IGF-1 

expression 

[55] 

Soyasaponin I Ethanol extract Pueraria thomsonii Flower In vivo Promote hair growth Inhibit 5α-reductase 

activity 

[90] 

Kaikasaponin III Ethanol extract Pueraria thomsonii Flower In vivo Promote hair growth Inhibit 5α-reductase 

activity 

[90] 

7-Phloroeckol Methanol extract Ecklonia cava Whole plant In vitro Promote the proliferation of 

ORS and DPCs  

Upregulate IGF-1 

expression 

[108] 

DKK: Dickkopf 1; DPCs: Dermal papilla cells; HaCaT: Human keratinocytes; IGF-1: Insulin-like growth factor 1; LEF-1: Lymphoid enhancing factor-1; ORS: Outer root sheath; 

TGF-β: Transforming growth factor; VEGF: Vascular endothelial growth factor. 

 

Chemical Compound Sort Botanical Name Medicinal 

Part 

Observation Effect Mechanism of Action Refs. 

Baicalin  Scutellaria baicalensis Root In vitro 

 

In vivo 

Promote proliferation of 

human DPCs 

Promote hair growth 

Activate Wnt/β-catenin 

signal pathway and upre-

gualte ALP expression 

[109] 

Cedrol 70% ethanol 

extract 

Platycladus orientalis Leaf In vivo Promote hair growth Not investigated. [110] 

3-Deoxysappanchalcone  Caesalpinia sappan Heartwood In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of 

human DPCs 

Modulate Wnt/β-catenin 

and STAT signal pathway  

[111] 

Icariin  Epimedium Herba Leaf In vivo 

In vitro 

Promote hair growth 

Promote the proliferation of 

HaCaT 

Upregulate IGF-1 expres-

sion 

[112] 

Kaempferol-3-O-β-D-

glucuronide 

Water extract Alpinia zerumbet Leaf In vitro Promote the proliferation of 

hair cells 

Inhibit PAK1 [97] 

(Table 3) Contd…. 
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Chemical Compound Sort Botanical Name Medicinal 

Part 

Observation Effect Mechanism of Action Refs. 

Labdadiene Hexane extract Alpinia zerumbet Rhizome In vitro Promote the proliferation of 

hair cells 

Inhibit PAK1 [97] 

2,5-bis(1E,3E,5E)-6-

methoxyhexa-1,3,5-trien-1-

yl)-2,5-dihydrofuran 

Ethanol extract Alpinia zerumbet Rhizome In vitro Promote the proliferation of 

hair cells 

Inhibit PAK1 [97] 

(E)-2,2,3,3-tetramethyl-8-

methylene-7-(oct-6-en-1-

yl)octahydro-1H-quinolizine 

Methanol 

extract 

Alpinia zerumbet Seed In vitro Promote the proliferation of 

hair cells 

Inhibit PAK1 [97] 

12-methoxycarnosic acid Hexane and ethyl 

acetate extract 

Rosmarinus officinalis Leaf In vivo 

In vitro 

Promote hair growth 

Upregulate testosterone 

level 

Inhibit 5α-reductase activity [74] 

L-maackiain Water extract Sophora flavescens Root In vitro Promote the proliferation of 

HaCaT 

Not investigated  [96] 

Medicarpin Water extract Sophora flavescens Root In vivo Promote the proliferation of 

HaCaT 

Not investigated [96] 

 Acankoreoside J Methanol extract Acanthopanax koreanum Leaf In vitro Promote the proliferation of 

DPCs 

Upregulate β-catenin, 

cyclin D1, cyclin E and 

CDK2, downregulate 

p27kip1 

[51] 

ALP: Alkaline phosphatase; CDK2: cyclin-dependent kinases; DPCs: Dermal papilla cells; HaCaT: Human keratinocytes; IGF-1: Insulin-like growth factor 1; PAK1: p21-activated 

kinase 1; STAT: Signal transducers and activators of transcription. 

 

Chemical Compound Sort Botanical Name Medicinal Part Observation Effect Mechanism of Action Ref 

Apo-9′-fucoxanthinone Methanol extract Sargassum muticum Whole plant In vitro Promote the proliferation of 

DPCs 

Activate Wnt/β-catenin and 

VEGF-R2 signal pathway, 

inhibit 5α-reductase activity 

[56] 

Myristoleic acid Ethanol extract Malva verticillata Seed In vitro Promote the proliferation of 

DPCs  

Upregulate IGF-1, KGF, 

HGF, and VEGF expression, 

enhance the phosphorylation 

of Akt, p38 and CREB 

[104] 

Forsythiaside-A  Forsythia suspensa Fruit In vivo 

In vitro 

Promote hair growth 

Inhibit the apoptosis of 

human HaCaT and DPCs 

Downregulate TGF-β, 

caspase-9, caspase-3 and 

Bax, Upregulate Bcl-2 

expression  

[113] 

Akt: Protein kinase B; CREB: cAMP-response element binding protein; DPCs: Dermal papilla cells; HaCaT: Human keratinocytes; HGF: Hepatocyte growth factor; IGF-1: Insulin-

like growth factor 1; KGF: Keratinocyte growth factor; TGF-β: Transforming growth factor; VEGF: Vascular endothelial growth factor; VEGF-R2: Vascular endothe-

lial growth factor- receptor2. 

 

6. SUGGESTED MECHANISMS 

6.1. Cytokines Regulation 

 Hair follicles are the most prominent mini organ of the skin 
[52], it contains several different types of cells, including the der-
mal sheath, dermal papilla (DP), outer root sheath (ORS), inner root 
sheath and matrix cells. The dermal papilla cells (DPCs) are major 
components of hair, which play a critical role in inducing anagen 
phase and maintaining hair growth. Several growth factors from the 
DPCs are known to have the function of modulating the prolifera-
tion of follicular epithelium and act as a cytokine network control-
ling follicle development and hair cycling [42, 53-55]. These 
growth factors, such as insulin-like growth factor 1 (IGF-1), vascu-
lar endothelial growth factor (VEGF), hepatocyte growth factor 
(HGF), keratinocyte growth factor (KGF) and transforming growth 
factor-β (TGF-β), could positively or negatively regulate hair 
growth. Among them, TGF-β, the most important regulator in hair 
growth and hair cycle, could induce the transition of the catagen 
phase in the hair cycle [56]. Some herbs or compounds could 
modulate the expression of TGF-β to increased hair growth, such as 

Schisandra nigra [57], Geranium sibiricum [58] and ginsenoside Re 
[59]. Moreover, stem cell factor(SCF) is also produced by DPCs 
and participate in the growth of hair follicles [60].  

6.2. Signal Pathway Regulation 

 The Wnt/β-catenin pathway is known to be important for the 
initiation, development, and growth of hair follicles and has a sig-
nificant role in anagen induction [61]. β-catenin, the transducer of 
Wnt signaling, plays an essential role in the proliferation of hair 
follicles [62]. Binding of Wnt ligand to the Frizzled receptor and 
lipoprotein receptor-related protein (LRP) on the cell surface leads 
to the inhibition of glycogen synthase kinase-3β (GSK-3β) activity 
and stabilization of β-catenin in the cytosol [63, 64]. The final ef-
fect of Wnt pathway is to activate the transcription of downstream 
target genes by combining β-catenin with T-cell factor/lymphoid-
enhancing factor-1(TCF/LEF-1) in the nucleus [65]. Indeed, LEF-1 
has been demonstrated to have potent to regulate the growth of hair 
follicles [66]. However, evidence strongly indicates that Dickkopf-1 
(DKK-1) could inhibit Wnt signaling pathway [67]. Consequently, 
increasing LEF-1 and inhibiting DKK-1 or GSK-3β may enhance 
hair growth via β-catenin accumulation. Another critical anagen-
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inducing signaling molecule involved in the proliferation of hair 
follicles is Sonic hedgehog (Shh). It was reported that the water 
extract of Polygonum multiflorum could promote hair growth by 
inducing the anagen phase via upregulating Shh and β-catenin in 
telogenic C57BL6/N mice [68]. In addition, signal transducer and 
activator of transcription (STAT) and its upstream regulator Janus 
kinase (JAK) can mediate the hair cycle. It is reported that inhibi-
tion of JAK-STAT pathway results in rapid onset of anagen and 
subsequent hair growth by stimulating the activation and/or prolif-
eration of hair follicular stem cells [69]. 3-Deoxysappanchalcone, 
isolated from Caesalpinia sappan, could promote proliferation of 
DP and stimulate hair growth partly through activation of Wnt/β-
catenin signaling and inhibition of STAT6-mediated quiescence of 
hair follicular cells [52]. 

6.3. Hormonal Regulation 

 As we know, 5ɑ-reductase is a microsomal enzyme that cata-
lyzes the conversion of testosterone to DHT, which binds to AR 
and induce the apoptosis of hair follicles cells through stimulating 
the transcription of TGF-β and DKK-1 [70-72]. The present study 
also shows that DHT could decrease IGF-1 production in DP 
through interaction with AR to inhibit hair growth in mice [73]. 
Therefore, inhibition of 5ɑ-reductase is recognized as a suitable 
treatment, as well as inhibiting the binding of DHT and AR in the 
treatment of AGA. For example, Rosmarinus officinalis leaf extract 
and 12-methoxycarnosic acid promote hair growth in an AGA 
model and inhibit androgen-dependent proliferation of LNCaP 
cells, suggesting that they inhibit the binding of DHT to AR [74]. 

 From the above discussion, the underlying mechanisms of me-
dicinal plants or their active compounds to promote hair growth 
could induce the proliferation or inhibit the apoptosis of hair fol-
licular cells by stimulating or suppressing growth factors, cytoki-

nes, hormones, an enzyme as well as modulating signaling path-
ways. More evidence is needed to confirm or find new mechanisms 
for treating hair loss. The common mechanisms for treating hair 
loss are showed in Fig. 1. 

CONCLUSION AND PERSPECTIVES 

 This article has presented the lists of the extracts and constitu-
ents from various plants in the treatment of hair loss. Although 
many natural drugs have been discovered, it is still necessary to 
search for novel hair promotion agents with more effective and less 
toxicity. Furthermore, the underlying mechanisms of many com-
pounds with hair-growth promotion activity have not been studied 
or elucidated in detail.  

 Although some common molecular signal pathways and several 
distinct targets have been disclosed, the responses of molecular 
targets to compounds remain unclear. Recent studies focusing on 
molecular targets of the plant-derived compounds have yielded 
promising results, but the details of the anti-hair loss mechanisms 
involved need to be clarified further. Meanwhile, the preclinical and 
clinical studies need to be carried out to determine their anti-hair 
loss potential.  

 Novel information gathered from the current data is important 
to protect the folk indigenous knowledge and discover novel and 
more effective compounds against hair loss. Therefore, the purpose 
of this review was to present and analyze the plant species against 
hair loss. The extract and CC of plants, medicinal part of plants, 
effect and underlying mechanism are given in Table 2 and Table 3. 
Even though some effective hair-growth promotion drugs have 
been developed from botanical sources, there still remains an un-
tapped resource in herbal medicines. Although some bioactive com-
ponents of diets or medicinal plants have been identified for their 
hair growth promoting potential, many others remain unknown 

 

Fig. (1). The schematic diagram of the Promote hair growth effects of PDE/CC. 
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and/or untested. Therefore, numerous plants deserve further inves-
tigations in vitro and in vivo due to their significant anti-hair loss 
activity. 

CONSENT FOR PUBLICATION 

 Not applicable. 

CONFLICT OF INTEREST 

 The authors declare no conflict of interest, financial or other-
wise.  

ACKNOWLEDGEMENTS 

 This work was supported by funds from the National Natural 
Science Foundation of China (81502515, 81503332, 81703755 and 
81773941), Shanghai Municipal Science and Technology Commis-
sion (15401902700 and 15401971800), Outstanding Leaders Train-
ing Program of Pudong Health Bureau of Shanghai (PWR12015-
05), and Pudong New Area Science and Technology Commission 
(PKJ2015-Y13), and Pudong New Area Science and Technology 
Commission (PKJ2015-Y13). 

REFERENCES 

[1] Hordinsky M, Junqueira AL. Alopecia areata update. Semin Cutan 
Med Surg 2015; 34(2): 72-5. 

[2] Jadhav P, Zawar V. Interesting patchy alopecia. Int J Trichol 2015; 
7(2): 74-6. 

[3] Ben Hmid A, Belhadj Hmida N, Abdeladhim M, et al. FOXP3 
transcription is enhanced in lesional and perilesional skin of pa-

tients with focal Alopecia areata. Int J Dermatol 2015; 54(8): e319-
21. 

[4] Hu R, Xu F, Sheng Y, et al. Combined treatment with oral finas-
teride and topical minoxidil in male androgenetic alopecia: A ran-

domized and comparative study in Chinese patients. Dermatol Ther 
(Heidelb) 2015; 28(5): 303-8. 

[5] Pallarès M, Llidó A, Mòdol L, Vallée M, Darbra S. Finasteride 
administration potentiates the disruption of prepulse inhibition in-

duced by forced swim stress. Behav Brain Res 2015; 289: 55-60. 
[6] Moore TJ. Finasteride and the uncertainties of establishing harms. 

JAMA Dermatol 2015; 151(6): 585-6. 
[7] O’Leary M. By the way, doctor. Finasteride has been prescribed for 

my BPH. I think that the most frequent side effect is erectile dys-
function or loss of sexual desire. Would Levita or a similar drug 

(like Viagra or Cialis) overcome the side effects of finasteride? 
Harv Health Lett 2009; 34(8): 8. 

[8] Vogt A, Mcelwee KJ, Blume-Peytavi U. Biology of the Hair Folli-
cle. Springer Berlin Heidelberg 2008. 

[9] Chapman RE. Non-human Hair. Springer Berlin Heidelberg 1990. 
[10] Rebora A. Pathogenesis of androgenetic alopecia. J Am Acad 

Dermatol 2004; 50(5): 777-9. 
[11] Bayne EK, Flanagan J, Einstein M, et al. Immunohistochemical 

localization of types 1 and 2 5alpha-reductase in human scalp. Br J 
Dermatol 1999; 141(3): 481-91. 

[12] Sawaya ME, Price VH. Different levels of 5alpha-reductase type I 
and II, aromatase, and androgen receptor in hair follicles of women 

and men with androgenetic alopecia. J Invest Dermatol 1997; 
109(3): 296-300. 

[13] Oh ST, Cho BK, Schramme A, Gutwein P, Tilgen W, Reichrath J. 
Hair-cycle dependent differential expression of ADAM 10 and 

ADAM 12: An immunohistochemical analysis in human hair folli-
cles in situ. Dermatoendocrinol 2009; 1(1): 46-53. 

[14] Herskovitz I, Tosti A. Female pattern hair loss. Int J Endocrinol 
Metab 2013; 11(4): e9860. 

[15] Botchkareva NV, Ahluwalia G, Shander D. Apoptosis in the hair 
follicle. J Invest Dermatol 2006; 126(2): 258-64. 

[16] Olsen EA. Current and novel methods for assessing efficacy of hair 
growth promoters in pattern hair loss. J Am Acad Dermatol 2003; 

48(2): 253-62. 
[17] Roenigk HH Jr, Pepper E, Kuruvilla S. Topical minoxidil therapy 

for hereditary male pattern alopecia. Cutis 1987; 39(4): 337-42. 
[18] Listed N. Propecia and rogaine extra strength for alopecia. Med 

Lett Drugs Ther 1998; 40(1021): 25-7. 
[19] Chandrashekar BS, Nandhini T, Vasanth V, Sriram R, Navale S. 

Topical minoxidil fortified with finasteride: An account of mainte-

nance of hair density after replacing oral finasteride. Indian Derma-

tol Online J 2015; 6(1): 17-20. 
[20] Hsu CL, Liu JS, Lin AC, Yang CH, Chung WH, Wu WG. Minoxi-

dil may suppress androgen receptor-related functions. Oncotarget 
2014; 5(8): 2187-97. 

[21] Claudet I, Cortey C, Honorat R, Franchitto N. Minoxidil topical 
solution: An unsafe product for children. Pediatr Emerg Care 2015; 

31(1): 44-6. 
[22] † JF. Topical minoxidil hair loss therapy may cause chest pains and 

palpitations. Reactions Weekly 1999; 779: 4-4. 
[23] Lehrer S. Finasteride and dutasteride may reduce melanoma risk. 

Cancer 2015; 121(19): 3558-8. 
[24] Chau CH, Price DK, Till C, et al. Finasteride concentrations and 

prostate cancer risk: results from the Prostate Cancer Prevention 
Trial. PLoS One 2015; 10(5): e0126672. 

[25] Singh MK, Avram M. Persistent sexual dysfunction and depression 
in finasteride users for male pattern hair loss: A serious concern or 

red herring? J Clin Aesthet Dermatol 2014; 7(12): 51-5. 
[26] Moreno RA, Moreno P, Borges NC Jr, Donato JL, Oliveira SE, 

Borges NC. Finasteride quantification in human plasma by high-
performance liquid chromatography coupled to electrospray ioniza-

tion tandem mass spectrometry. application to a comparative phar-
macokinetics study. Drug Res (Stuttg) 2015; 65(9): 449-56. 

[27] Bergfeld WF, Andersen FA. Natural products for hair care and 
treatment. Springer Berlin Heidelberg 2008. 

[28] Liang L, Zhao Z, Kang T. Application of microscopy technique 
and high performance liquid chromatography for quality assess-

ment of Polygonum multiflorum Thunb. (Heshouwu). Pharmacogn 
Mag 2014; 10(40): 415-21. 

[29] Huang HP, Wang J, Huang LQ, Gao SL, Huang P, Wang DL. 
Germplasm preservation in vitro of Polygonum multiflorum Thunb. 

Pharmacogn Mag 2014; 10(38): 179-84. 
[30] Li SG, Chen LL, Huang XJ, Zhao BX, Wang Y, Ye WC. Five new 

stilbene glycosides from the roots of Polygonum multiflorum. J 
Asian Nat Prod Res 2013; 15(11): 1145-51. 

[31] Sun YN, Cui L, Li W, et al. Promotion effect of constituents from 
the root of Polygonum multiflorum on hair growth. Bioorg Med 

Chem Lett 2013; 23(17): 4801-5. 
[32] Park HJ, Zhang N, Park DK. Topical application of Polygonum 

multiflorum extract induces hair growth of resting hair follicles 
through upregulating Shh and β-catenin expression in C57BL/6 

mice. J Ethnopharmacol 2011; 135(2): 369-75. 
[33] Matsuda H, Yamazaki M, Asanuma Y, Kubo M. Promotion of hair 

growth by ginseng radix on cultured mouse vibrissal hair follicles. 
Phytother Res 2003; 17(7): 797-800. 

[34] Koohi-Hosseinabadi O, Andisheh-Tadbir A, Bahadori P, Sepehri-
manesh M, Mardani M, Tanideh N. Comparison of the therapeutic 

effects of the dietary and topical forms of Zizyphus jujuba extract 
on oral mucositis induced by 5-fluorouracil: A golden hamster 

model. J Clin Exp Dent 2015; 7(2): e304-9. 
[35] Lee HE, Lee SY, Kim JS, et al. Ethanolic Extract of the Seed of 

Zizyphus jujuba var. spinosa Ameliorates Cognitive Impairment 
Induced by Cholinergic Blockade in Mice. Biomol Ther (Seoul) 

2013; 21(4): 299-306. 
[36] Yoon JI, Al-Reza SM, Kang SC. Hair growth promoting effect of 

Zizyphus jujuba essential oil. Food Chem Toxicol 2010; 48(5): 
1350-4. 

[37] Wang LY, Tang YP, Liu X, et al. Study on material base of 
Carthamus tinctorius with antioxidant effect based on selective 

knock-out. Zhongguo Zhongyao Zazhi 2014; 39(7): 1285-9. 
[38] Xie X, Zhou J, Sun L, et al. A new flavonol glycoside from the 

florets of Carthamus tinctorius L. Nat Prod Res 2016; 30(2): 150-6. 
[39] Qazi N, Khan RA, Rizwani GH, Feroz Z. Effect of Carthamus 

tinctorius (Safflower) on fasting blood glucose and insulin levels in 
alloxan induced diabetic rabbits. Pak J Pharm Sci 2014; 27(2): 377-

80. 
[40] Dai Y, Verpoorte R, Choi YH. Natural deep eutectic solvents pro-

viding enhanced stability of natural colorants from safflower 
(Carthamus tinctorius). Food Chem 2014; 159: 116-21. 

[41] Kumar N, Rungseevijitprapa W, Narkkhong NA, Suttajit M, Chai-
yasut C. 5α-reductase inhibition and hair growth promotion of 

some Thai plants traditionally used for hair treatment. J Ethno-
pharmacol 2012; 139(3): 765-71. 

[42] Junlatat J, Sripanidkulchai B. Hair growth-promoting effect of 
Carthamus tinctorius floret extract. Phytother Res 2014; 28(7): 

1030-6. 



Medicinal Plants for the Treatment of Hair Loss and the Suggested Mechanisms Current Pharmaceutical Design, 2018, Vol. 24, No. 26    3099 

[43] Matsuda O, Hara M, Tobita H, et al. Determination of seed sound-

ness in conifers Cryptomeria japonica and Chamaecyparis obtusa 
using narrow-multiband spectral imaging in the short-wavelength 

infrared range. PLoS One 2015; 10(6): e0128358. 
[44] Kasuya H, Hata E, Satou T, et al. Effect on emotional behavior and 

stress by inhalation of the essential oil from Chamaecyparis obtusa. 
Nat Prod Commun 2013; 8(4): 515-8. 

[45] Yang JK, Choi MS, Seo WT, Rinker DL, Han SW, Cheong GW. 
Chemical composition and antimicrobial activity of Chamaecyparis 

obtusa leaf essential oil. Fitoterapia 2007; 78(2): 149-52. 
[46] Jin Y, Han D, Tian M, Row KH. Supercritical CO2 extraction of 

essential oils from Chamaecyparis obtusa. Nat Prod Commun 
2010; 5(3): 461-4. 

[47] Lee GS, Hong EJ, Gwak KS, et al. The essential oils of Chamaecy-
paris obtusa promote hair growth through the induction of vascular 

endothelial growth factor gene. Fitoterapia 2010; 81(1): 17-24. 
[48] Kang JI, Kim SC, Kim MK, et al. Effect of Dieckol, a component 

of Ecklonia cava, on the promotion of hair growth. Int J Mol Sci 
2012; 13(5): 6407-23. 

[49] Kim SN, Kim S, Hong YD, et al. The ginsenosides of Panax gin-
seng promote hair growth via similar mechanism of minoxidil. J 

Dermatol Sci 2015; 77(2): 132-4. 
[50] Shin HS, Park SY, Hwang ES, et al. The inductive effect of ginse-

noside F2 on hair growth by altering the WNT signal pathway in 
telogen mouse skin. Eur J Pharmacol 2014; 730: 82-9. 

[51] Kim SC, Kang JI, Park DB, et al. Promotion effect of acankoreo-
side J, a lupane-triterpene in Acanthopanax koreanum, on hair 

growth. Arch Pharm Res 2012; 35(8): 1495-503. 
[52] Begum S, Lee MR, Gu LJ, Hossain J, Sung CK. Exogenous stimu-

lation with Eclipta alba promotes hair matrix keratinocyte prolif-
eration and downregulates TGF-β1 expression in nude mice. Int J 

Mol Med 2015; 35(2): 496-502. 
[53] Stenn KS, Paus R. Controls of hair follicle cycling. Physiol Rev 

2001; 81(1): 449-94. 
[54] Rushan X, Fei H, Zhirong M, Yu-Zhang W. Identification of pro-

teins involved in aggregation of human dermal papilla cells by pro-
teomics. J Dermatol Sci 2007; 48(3): 189-97. 

[55] Bak SS, Ahn BN, Kim JA, et al. Ecklonia cava promotes hair 
growth. Clin Exp Dermatol 2013; 38(8): 904-10. 

[56] Kang JI, Yoo ES, Hyun JW, et al. Promotion effect of Apo-9′-
fucoxanthinone from Sargassum muticum on hair growth via the 

activation of Wnt/β-catenin and VEGF-R2. Biol Pharm Bull 2016; 
39(8): 1273-83. 

[57] Kang JI, Kim SC, Hyun JH, et al. Promotion effect of Schisandra 
nigra on the growth of hair. Eur J Dermatol 2009; 19(2): 119-25. 

[58] Boisvert WA, Yu M, Choi Y, et al. Hair growth-promoting effect 
of Geranium sibiricum extract in human dermal papilla cells and 

C57BL/6 mice. BMC Complement Altern Med 2017; 17(1): 109. 
[59] Li Z, Ryu SW, Lee J, Choi K, Kim S, Choi C. Protopanaxatirol 

type ginsenoside Re promotes cyclic growth of hair follicles via in-
hibiting transforming growth factor β signaling cascades. Biochem 

Biophys Res Commun 2016; 470(4): 924-9. 
[60] Hibberts NA, Messenger AG, Randall VA. Dermal papilla cells 

derived from beard hair follicles secrete more stem cell factor 
(SCF) in culture than scalp cells or dermal fibroblasts. Biochem 

Biophys Res Commun 1996; 222(2): 401-5. 
[61] Park PJ, Moon BS, Lee SH, et al. Hair growth-promoting effect of 

Aconiti Ciliare Tuber extract mediated by the activation of Wnt/β-
catenin signaling. Life Sci 2012; 91(19-20): 935-43. 

[62] Huelsken J, Vogel R, Erdmann B, Cotsarelis G, Birchmeier W. 
beta-Catenin controls hair follicle morphogenesis and stem cell dif-

ferentiation in the skin. Cell 2001; 105(4): 533-45. 
[63] Yun MS, Kim SE, Jeon SH, Lee JS, Choi KY. Both ERK and 

Wnt/beta-catenin pathways are involved in Wnt3a-induced prolif-
eration. J Cell Sci 2005; 118(Pt 2): 313-22. 

[64] Van Mater D, Kolligs FT, Dlugosz AA, Fearon ER. Transient 
activation of beta -catenin signaling in cutaneous keratinocytes is 

sufficient to trigger the active growth phase of the hair cycle in 
mice. Genes Dev 2003; 17(10): 1219-24. 

[65] Aoki M, Hecht A, Kruse U, Kemler R, Vogt PK. Nuclear endpoint 
of Wnt signaling: neoplastic transformation induced by transacti-

vating lymphoid-enhancing factor 1. Proc Natl Acad Sci USA 
1999; 96(1): 139-44. 

[66] Shi CY, Zhang Y, Chen W, Guo YY, Yang T, Yang L. Role of 
lymphoid enhancer factor-1 in the cycle of rat whisker hair follicle. 

Acta Academiae Medicinae Militaris Tertiae, 2008 

[67] Fedi P, Bafico A, Nieto Soria A, et al. Isolation and biochemical 

characterization of the human Dkk-1 homologue, a novel inhibitor 
of mammalian Wnt signaling. J Biol Chem 1999; 274(27): 19465-

72. 
[68] Park HJ, Zhang N, Park DK. Topical application of Polygonum 

multiflorum extract induces hair growth of resting hair follicles 
through upregulating Shh and β-catenin expression in C57BL/6 

mice. J Ethnopharmacol 2011; 135(2): 369-75. 
[69] Harel S, Higgins CA, Cerise JE, et al. Pharmacologic inhibition of 

JAK-STAT signaling promotes hair growth. Sci Adv 2015; 1(9): 
e1500973-. 

[70] Inui S, Fukuzato Y, Nakajima T, Yoshikawa K, Itami S. Identifica-
tion of androgen-inducible TGF-beta1 derived from dermal papilla 

cells as a key mediator in androgenetic alopecia. J Investig Derma-
tol Symp Proc 2003; 8(1): 69-71. 

[71] Hibino T, Nishiyama T. Role of TGF-β2 in the human hair cycle. J 
Dermatol Sci 2004; 35(1): 9-18. 

[72] Kwack MH, Sung YK, Chung EJ, et al. Dihydrotestosterone-
inducible dickkopf 1 from balding dermal papilla cells causes 

apoptosis in follicular keratinocytes. J Invest Dermatol 2008; 
128(2): 262-9. 

[73] Zhao J, Harada N, Okajima K. Dihydrotestosterone inhibits hair 
growth in mice by inhibiting insulin-like growth factor-I production 

in dermal papillae. Growth Horm IGF Res 2011; 21(5): 260-7. 
[74] Murata K, Noguchi K, Kondo M, et al. Promotion of hair growth 

by Rosmarinus officinalis leaf extract. Phytother Res 2013; 27(2): 
212-7. 

[75] Rossi A, Cantisani C, Melis L, Iorio A, Scali E, Calvieri S. Mi-
noxidil use in dermatology, side effects and recent patents. Recent 

Pat Inflamm Allergy Drug Discov 2012; 6(2): 130-6. 
[76] Hirshburg JM, Kelsey PA, Therrien CA, Gavino AC, Reichenberg 

JS. Adverse effects and safety of 5-alpha reductase inhibitors 
(finasteride, dutasteride): a systematic review. J Clin Aesthet Der-

matol 2016; 9(7): 56-62. 
[77] Sovak M, Seligson AL, Kucerova R, Bienova M, Hajduch M, 

Bucek M. Fluridil, a rationally designed topical agent for androge-
netic alopecia: first clinical experience. Dermatol Surg 2002; 28(8): 

678-85. 
[78] Hamishehkar H, Ghanbarzadeh S, Sepehran S, Javadzadeh Y, Adib 

ZM, Kouhsoltani M. Histological assessment of follicular delivery 
of flutamide by solid lipid nanoparticles: potential tool for the 

treatment of androgenic alopecia. Drug Dev Ind Pharm 2016; 
42(6): 846-53. 

[79] LaLone CA, Villeneuve DL, Cavallin JE, et al. Cross-species sen-
sitivity to a novel androgen receptor agonist of potential environ-

mental concern, spironolactone. Environ Toxicol Chem 2013; 
32(11): 2528-41. 

[80] Mallari R, Sinclair RD. Shortness of breath: An uncommon side-
effect of cyproterone acetate in the treatment of androgenetic 

alopecia. Int J Dermatol 2002; 41(12): 946-7. 
[81] Sugar AM, Alsip SG, Galgiani JN, et al. Pharmacology and toxic-

ity of high-dose ketoconazole. Antimicrob Agents Chemother 
1987; 31(12): 1874-8. 

[82] Scheinberg M, de Lucena Couto Océa RA, Cruz BA, Ferreira SB. 
Brazilian experience of the treatment of alopecia universalis with 

the novel antirheumatic therapy tofacitinib: a case series. Rheuma-
tol Ther 2017; 4(2): 503-8. 

[83] Patel S, Nag MK, Sharma V, Chauhan NS, Dixit VK. A compara-
tive invivo and invitro evaluation of hair growth potential of ex-

tracts and an isolate from petroleum ether extract of Cuscuta re-
flexa Roxb. Beni-Suef University Journal of Basic and Applied 

Sciences 2014; 3: 165-71. 
[84] Datta K, Singh AT, Mukherjee A, Bhat B, Ramesh B, Burman AC. 

Eclipta alba extract with potential for hair growth promoting activ-
ity. J Ethnopharmacol 2009; 124(3): 450-6. 

[85] Park S, Shin WS, Ho J. Fructus panax ginseng extract promotes 
hair regeneration in C57BL/6 mice. J Ethnopharmacol 2011; 

138(2): 340-4. 
[86] Roh SS, Kim CD, Lee MH, et al. The hair growth promoting effect 

of Sophora flavescens extract and its molecular regulation. J Der-
matol Sci 2002; 30(1): 43-9. 

[87] Lee Y, Kim SN, Hong YD, Park BC, Na Y. Panax ginseng extract 
antagonizes the effect of DKK-1-induced catagen-like changes of 

hair follicles. Int J Mol Med 2017; 40(4): 1194-200. 
[88] Park YO, Kim SE, Kim YC. Action Mechanism of Chamaecyparis 

obtusa Oil on Hair Growth. Toxicol Res 2013; 29(4): 241-7. 



3100    Current Pharmaceutical Design, 2018, Vol. 24, No. 26 Shen et al. 

[89] Li Y, Han M, Lin P, He Y, Yu J, Zhao R. Hair growth promotion 

activity and its mechanism of Polygonum multiflorum. Evid-Based 
Complement Altern Med 2015; (2015-7-30), 2015; 2015: 517901 

[90] Murata K, Noguchi K, Kondo M, et al. Inhibitory activities of 
Puerariae flos against testosterone 5α-reductase and its hair growth 

promotion activities. J Nat Med 2012; 66(1): 158-65. 
[91] Kawano M, Han J, Kchouk ME, Isoda H. Hair growth regulation 

by the extract of aromatic plant Erica multiflora. J Nat Med 2009; 
63(3): 335-9. 

[92] Zhang NN, Park DK, Park HJ. Hair growth-promoting activity of 
hot water extract of Thuja orientalis. BMC Complement Altern 

Med 2013; 13: 9. 
[93] Begum S, Gu LJ, Lee MR, et al. In vivo hair growth-stimulating 

effect of medicinal plant extract on BALB/c nude mice. Pharm Biol 
2015; 53(8): 1098-103. 

[94] Li Z, Li J, Gu L, et al. Chrysanthemum zawadskii extract induces 
hair growth by stimulating the proliferation and differentiation of 

hair matrix. Int J Mol Med 2014; 34(1): 130-6. 
[95] Kim EJ, Choi JY, Park BC, Lee BH. Platycarya strobilacea extract 

has a high antioxidant capacity and exhibits hair growth-promoting 
effects in male C57BL/6 Mice. 2014; 19: 136-144 

[96] Takahashi T, Ishino A, Arai T, et al. Improvement of androgenetic 
alopecia with topical sophora flavescens aiton extract, and identifi-

cation of the two active compounds in the extract that stimulate 
proliferation of human hair keratinocytes. Clin Exp Dermatol 2016; 

41(3): 302-7. 
[97] Taira N, Nguyen BC, Tawata S. Hair growth promoting and anti-

cancer effects of p21-activated kinase 1 (PAK1) inhibitors isolated 
from different parts of Alpinia zerumbet. Molecules 2017; 22(1): 

132. 
[98] Koparal AT, Bostancıoğlu RB. Promotion of Hair Growth by Tra-

ditionally Used Delphinium Staphisagria Seeds through Inducti on 
of Angiogenesis. Iran J Pharm Res 2016; 15(2): 551-60. 

[99] Lee H, Kim NH, Yang H, et al. The hair growth-promoting effect 
of Rumex japonicus Houtt. extract. Evid-Based Compl Altern Med 

2016; 2016: 1-10. 
[100] Zhang B, Zhang RW, Yin XQ, et al. Inhibitory activities of some 

traditional Chinese herbs against testosterone 5α-reductase and ef-
fects of Cacumen platycladi on hair re-growth in testosterone-

treated mice. J Ethnopharmacol 2016; 177: 1-9. 
[101] Dhanotia R, Chauhan NS, Saraf DK, Dixit VK. Effect of Citrullus 

colocynthis Schrad fruits on testosterone-induced alopecia. Nat 
Prod Res 2011; 25(15): 1432-43. 

[102] Shin HS, Lee JM, Park SY, Yang JE, Kim JH, Yi TH. Hair growth 

activity of Crataegus pinnatifida on C57BL/6 mouse model. Phy-
tother Res 2013; 27(9): 1352-7. 

[103] Park KM, Kim DW, Lee SH. Extract of Allium tuberosum Rottler 
ex Spreng Promoted the Hair Growth through Regulating the Ex-

pression of IGF-1. Evid-Based Complement Altern Med 2015; 
2015: 413538. 

[104] Jang YH, Moon SY, Lee WJ, et al. Alopecia areata progression 
index, a scoring system for evaluating overall hair loss activity in 

alopecia areata patients with pigmented hair: a development and re-
liability assessment. Dermatology 2016; 232(2): 143-9. 

[105] Choi JS, Jung SK, Jeon MH, et al. Effects of Lycopersicon esculen-
tum extract on hair growth and alopecia prevention. J Cosmet Sci 

2013; 64(6): 429-43. 
[106] Upadhyay S, Ghosh AK, Singh V. Hair Growth Promotant Activity 

of Petroleum Ether Root Extract of Glycyrrhiza Glabra L (Faba-
ceae) in Female Rats. Trop J Pharm Res 2012; 11: 753-8. 

[107] Choi YM, An S, Lee J, et al. Titrated extract of Centella asiatica 
increases hair inductive property through inhibition of STAT sig-

naling pathway in three-dimensional spheroid cultured human der-
mal papilla cells. Biosci Biotechnol Biochem 2017; 81(12): 2323-9. 

[108] Bak SS, Sung YK, Kim SK. 7-Phloroeckol promotes hair growth 
on human follicles in vitro. Naunyn Schmiedebergs Arch Pharma-

col 2014; 387(8): 789-93. 
[109] Shin SH, Bak SS, Kim MK, Sung YK, Kim JC. Baicalin, a flavon-

oid, affects the activity of human dermal papilla cells and promotes 
anagen induction in mice. Naunyn Schmiedebergs Arch Pharmacol 

2015; 388(5): 583-6. 
[110] Zhang Y, Han L, Chen SS, Guan J, Qu FZ, Zhao YQ. Hair growth 

promoting activity of cedrol isolated from the leaves of Platycladus 
orientalis. Biomed Pharmacother 2016; 83: 641-7. 

[111] Han SM, Chikawa J, Jeon JK, et al. Synchrotron nanoscopy imag-
ing study of scalp hair in breast cancer patients and healthy indi-

viduals: Difference in medulla loss and cortical membrane en-
hancements. Microsc Res Tech 2016; 79(1): 23-30. 

[112] Su YS, Fan ZX, Xiao SE, et al. Icariin promotes mouse hair follicle 
growth by increasing insulin-like growth factor 1 expression in 

dermal papillary cells. Clin Exp Dermatol 2017; 42(3): 287-94. 
[113] Shin HS, Park SY, Song HG, Hwang E, Lee DG, Yi TH. The an-

drogenic alopecia protective effects of forsythiaside-a and the mo-
lecular regulation in a mouse model. Phytother Res 2015; 29(6): 

870-6. 

 

 
 


	Medicinal Plants for the Treatment of Hair Loss and the Suggested Mechanisms
	Keywords:
	1. INTRODUCTION
	2. CAUSES OF HAIR LOSS
	3. REPRESENTATIVE DRUGS AND THE SIDE EFFECTS
	4. EXTRACTS FROM PLANTS WITH HAIR GROWTH ENHANCEMENT
	5. COMPOUNDS FROM PLANTS WITH HAIR GROWTHENHANCEMENT
	Table 2.
	Table 3.
	6. SUGGESTED MECHANISMS
	CONCLUSION AND PERSPECTIVES
	Fig. (1).
	CONSENT FOR PUBLICATION
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES



