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Ethanol extract of Sinsun—yukza—hwan, a Korean medicinal
prescription, promotes hair growth
in C57BL/6 mice, an alopecia animal model
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ABSTRACT

Objectives : In Korean medicine, a prescription of Sinsun—yukza—hwan (Shenxian—liuzi—wan, SSY) has been used in
clinic for treatment of alopecia via oral, This study was performed to determine transdermal effects of the ethanol
extract from SSY on hair growth and —related gene expressions in mice,

Methods : We analyzed index compound, 5—hydroxy—methyl—2—furaldehyde (HMF), in SSY extract by ultra performance
liquid chromatography (UPLC). 6 weeks old C57BL/6 mice with removed hair were used as an alopecia animal model,
Mice were divided into 3 experimental groups including normal (3 water: 1 ethanol: 2 polyethylene glycol mixture as
a vehicle), SSY extract and 5% minoxidil (as a positive control), treated groups. SSY was applied topically on the hair—
shaved skin of C57BL/6 mice every day for 15 days. The color, thickness and density of hair were monitored every 5t
day by naked eye, photograph and phototrichogram using folliscope. Also hair growth—associated gene expressions
were measured by immunoblotting assay.,

Results : Hair density of minoxidil or SSY—treated group was significantly increased compared to that of vehicle
application on the 15t day, respectively., And hair thickness of minoxidil and SSY groups was increased compared to
that of vehicle treated group on the 15" day, respectively. Induction of insulin—like—growth factor 1(IGF—1) and
vascular endothelial growth factor (VEGF) were also significantly accelerated by SSY extract compared to those of
vehicle—applied group.

Conclusions . These results provide scientific evidence to support the potent multi—application of SSY as a cosmeceutical

material for promoting hair growth,

Key words : Sinsun—yukza—hwan (Shenxian—liuzi—wan, SSY), hair density, hair thickness, insulin—like—growth

factor 1(IGF—1), vascular endothelial growth factor (VEGF), alopecia animal model

Some of the factors found to be associated with increased

I . Introduction

hair loss are an increase in social activity for women,

The number of people who suffer from hair loss is western—style dietary habits, nutritional unbalance based

increasing every yearl), Therefore, there is a growing
interest in research focused on development of useful
cosmeceuticals for treatment of hair loss or alopecia, Also
there are a number of factors which may contribute to
hair loss at an earlier age, both in men and women,

on wrong eating habits, heavy mental stress, and dieting
for weight loss2),

Hair plays an important role in protecting the scalp
and the skull fracture from any external shock and in

waste elimination from the body. It's another role is to
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contribute to one’s beauty. Since the social interaction
has increased, people have also paid attention to self—
image, As a consequence, they are very interested in
preventing hair loss3'4),

From the medical perspective, hair loss has been
aging,
bloodstream, stress, dyscrinism, seborrheic scalp, and

associated autoimmune diseases, topical
environmental pollutants‘r’q)_ On the other hand, Korean
medicine indicates that hair loss is caused by Hyeoryeol
(e.g., the hotness of blood), Hyeoleo (e.g., blood coagulation
in the flesh), stress, hepatorenal failure, etc,g‘g),

From the Korean medicine perspective, hair loss
increases the pore vulnerability after hair falls out,
whereas in the clinical perspective, it is mainly identified
by two types, alopecia areata and alopecia seborrheicalo)_
Alopecia areata generally appeared from a topical
non—inflammatory hair loss of the scalp. The first stage
of alopecia areata is called “Gwichedu”, the symptom of
a fistful of hair fell out. The second stage is “Jeondok”,
the symptom of whole hair felling out, The last stage
is “Bodok”, alopecia universalis, On the other hand,
alopecia seborrheica is hair loss caused by a seborrheic
condition of the scalp or a heavy sebum secretion that
affects a number of young adults and middle—aged
men, The main symptom is dandruff and urtication, If
it is serious, these symptoms may result in baldness“),

Several treatments such as systemic steroid therapy,
transplant, and hair follicle stimulants can be used to
treat hair loss; however, none of these are very
12-14) Furthermore, there are two US FDA

approved drugs (minoxidil and finasteride) that are used

effective

for hair growth, but they require treatment and may
have some side effects, As such, there is an increased
interest to develop new treatment on hair loss using
medicinal herbs in Korean medicine,

Therefore, a better understanding is needed that
Sinsun—yukza—hwan (Shenxian—liuzi—wan, SSY) has
known preventing hair loss and gray hair, in
‘Eoyakwonbang’, old Korean medical book, In this study,
we tested the effect of ethanol extract of SSY on hair
growth to investigate it's applicability as a safe ingredient

in cosmetic,

I . Materials and methods

1. Analysis of index compound from SSY extract

We used an Ultra Performance Liquid Chromatography
(UPLC, Waters, USA) with ACQUITY "™ photodiode array
detector (PDA) and BEH Cig column(1,7 um, 2.1%100) for
analysis, Then, microwave extractor (Branson 3210,

USA) was used for sample extraction and standard
preparation dissolution with 30% methanol, Index
compound from Rehmanniae Radix Preparata in SSY,
5—hydroxy—methyl—2—furaldehyde (HMF), were detected
in 280nm at room temperature, A mobile phase, mixed
liquid of the water and acetonitrile which contain 0,1%

Formic acids, was flowed at the rate of 0.4 m¢/min,

2. Animals

We used 5—week age (average weight: 20 g) C57BL/6
male mice (Hyochang Science, Daegu). They were housed
in a animal care facility where the following conditions
maintained throughout the experimental period:
temperature 23+37TC, relative humidity 50+10%, 12 hours
of lamp cycle. After having the adaption for a week,
the experiment took place under permission of animal
research ethics committee (DHU 2014—-018).

3. Sample preparation

SSY is composed of 12 Korean medicinal herbs,
Cuscutae Semen, Toosendan Fructus, Lycii Fructus, Rubi
Fructus, Shizandrae Fructus, Cnidii Fructus, Chaenomelis
Fructus, Poligoni Multiflori Raulus, Foeniculi Fructus,
Lycii Radicis Cortex, Rehmanniae Radix Preparata,
and Achyranthis Radix, which were purchased from
market for Korean herbal medicine (Daewon—yakeopsa,
Daegu, Korea). We mixed these components as
described in Table 1 and extracted it for 10 hours at
100C with 10—fold amount of 50% ethanol. Thus, some
freeze—dried powder was obtained by following the
filtering and enrichment process which was kept in
—207C with 16,2% yield,

Table 1. Composition of SSY

Components Dose(g)
Cuscutae Semen 26.3
Toosendan Fructus 26.3
Lycii Fructus 26.3
Rubi Fructus 26.3
Shizandrae Fructus 26.3
Cnidii Fructus 26.3
Chaenomelis Fructus 26.3
Poligoni Multiflori Radix 26.3
Foeniculi Fructus 52.6
Lycii Radicis Cortex 78.9
Rehmanniae Radix Preparata 78.9
Achyranthis Radix 78.9

Total 500
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4, Treatment

Mice were anesthetized by intraperitoneal (i.p)
injection of pentobarbital (50 mg/kg, Hanlim Co.). After
an anesthesia, we used a small hair—clipper to remove
a patch of hair from the back of each mouse(6—weeks
aged) w, Additionally, we used a depilatory (Niclin, Ildong
Co.) to remove some hair follicles and micro—cells, The
skin was washed with tepid water and left to stabilize
the skin following a 24 hours convalescent, After the
completion of this process, the mice were divided in
three treatment groups, such as normal, minoxidil and
SSY, with 6 mice in each group. After that, we applied
each solution to dorsal dermis depilated (200 wl per
head) daily. As such, we used a mixed vehicle [d—H20
(3): PEG (1): Ethanol (1)] for the normal group, a 5%
minoxidil solution for the minoxidil group (purchased
from Hyundai Pharm), and a 15% SSY for the SSY

group for a certain period of time,

9. Macroscopic observation

Using a digital camera, photographs were taken on
Day 0O, and at intervals of 5 days. As spontaneous hair
growth begins, both observation results and data were

collected until Day 15 after the start of the treatment,

6. Phototrichogram analysis

After the completion of applying a sample, we
extracted skin texture and fixed it in 4% formaldehyde
and the stored for the sample analysis, We analyzed all
collected samples at the same time, The extracted
textures were unfolded using Whatman paper and were
tested by folliscope (version. 2.8, Lead M, Korea). We
set two parts in tomography images and calculated the

hair density and thickness per unit area (cit).

7. Western blotting

After adding lysis buffer (50 mM Tris pH 7.8, 120 mM
NaCl, 2mM EDTA, 1% Triton X—100) the extracted skin
samples were homogenized (Biospec, Korea). Soluble
protein fraction was extracted using a centrifuge. Since
we set the required protein by Bradford, samples passed
the electrophoresis process in 12% SDS—PAGE gel.
Western blotting was done to isolate individual proteins

from this crude mixture and was blotted using PVDF

membranes.

PVDF membrane was blocking with 5% skim milk
solution for an hour, Membrane was incubated using
the primary antibodies (1:1,000) for 12 hours in 4.
Membranes were washed using PBST (3 times washing
per 10 minutes), followed by incubation in secondary
antibodies (1:1,000) in the room temperature for one
and half hours, The final step was to wash using 1x
PBST (3 times washing per 10 minute), Membranes were
developed using ECL substrate, We finally assessed
intensity of each protein using an image analytic tool
(Gel Documentation system, UVP, USA).

8. RNA separation and RT—-PCR

In order to extract RNA from the collected skin
texture, we used TRIzol (Invitrogen, Grand Island, NY)
reagent, Samples were homogenized, and centrifuged
at 3,250 x g, 4C for 10 minutes. The upper layer was
collected, and added to chloroform (100 uf). The mixture
was again centrifuged at 3,250 x g, 4T for 10 minutes,
and the upper was collected, Furthermore, isopropanol
(100 w0) was added to this mixture, After the
centrifugation at 3,250 x g, 4C for 10 minutes, we got
RNA pellet. The pellet was washed twice with 75%
Ethanol, After air—dry, it was diluted by 0.5~10 ug/ul
using diethyl pyrocarbonate (DEPC) - treated water,
cDNA was prepared by using a Mastercycler gradient
(Eppendorf, Hamburg, Germany). Thermocycler mixture
consisted of 2.5 mM dNTP, 10X butter, DEPC water,
premixed primer (GenoTech, Korea) and Taq DNA
polymerase into RT product (template cDNA), QuantiTect
SYBR Green PCR kit (QIAGEN, Germany) was used for
the gene expression analysis, PCR reaction procedure
was as follows: 94°C, 3 minutes (1 cycle), 38 cycles (45
second at 94T, 45 second at 59C, and 45 second at
72°C) were used afterwards, We completed the reaction
after the extension at 72T for 10 minutes, The amplified
production was electrophoresed using 1.2% agarose
gel, and the DNA band was confirmed using Gel Doc
(Bio Lad, Italy). Primers used are as follows: GAPDH (fwd
5 —-TGGAATCCTGRGGCATCCATGAAA-3", rev 5-TAAA
ACGCAGCTCAGTAACAGTCC-3") as  the
transcription marker, Both VEGF (fwd 5'— CAAGGCCA
GCACATAGGAGA-3’, rev 5’ —GCAACGCGAGTCTGTGTT
TT-3") and IGF—-1 (fwd 5 —~GAAGGTGAAGGTCGGAGTC
A-3, rev 5 —AGTCCTT CCACGATACCAAAG-3’).

internal
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9. Liver function tests

of both

transaminase (AST) and alanine transaminase (ALT)

We analyzed the activity aspartate
using a spectrophotometric analysis (Asan kit, Korea),
We took 1 m¢ of GOT and GTP-based substrate
solution and incubated it at 7C for 5 minutes, After
that, we added to plasma 200 wl. AST was reacted at
37T for 60 minutes, whereas ALT was reacted at 37C for
30 minutes, Then, we added to 1 m¢ of dinitrophenyl
hydrazine (color formation solution), and incubated at
room temperature for 20 minutes again, They were mixed
with 10 m¢ of 0.4N NaOH, and incubated for an additional

10 minutes, Finally, we measured the absorbance value,

10, Statistical analysis

Data were expressed as mean £ S .E.. We used SPSS
11.5 to test our experiments, We conducted one—way
ANOVA and tested the significance of the mean value
with Ad—hoc analysis at p< 0.05.

Il. Results

1. Analysis of index compound from SSY extract

Standard solution was diluted with the methanol to
be contained 25, 50, 100 ng per m¢{ and was injected
into UPLC system, A R2 figure of standard curve was over
0.999 from all the standard solutions, We determined an
index compound, HMF which is resulted from Rehmanniae
Radix Preparata, one of the components of SSY extract
and confirmed by retention time, Concentration of HMF
was 37,10 = 1,20 ppm in extract via peak area on

chromatogram (Figure 1),

2. Observation of SSY efficacy on hair growth
with the naked eye

When the patch of hair was removed from the back,
the color of the skin was ting ed with light pink, The
color of the skin changed to black when experiments
were in progress, After removing hair at the surface of
the skin, there was no observation of hair growth
phenomenon until Day 5 following the treatment,
however, there were partial hair growth in all groups
after 10 days of treatment. More specifically, for the

vehicle—treated group, 4 in 6 mice showed partial hair

growth, For the SSY group, all mice showed partial
hair growth with pink color of the skin underneath, In
particular, pink color was much abundant compared to
the minoxidil—treated mice, After 15 days of treatment,
we confirmed that the overall progress of hair growth
was normalized: 1 in 6 (the vehicle), 3 in 6 (the SSY),
and 6 in 6 (the minoxidil group) (Figure 2).
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Figure 1. Quantitative analysis of HMF in SSY extract by UPLC.
A : chromatogram of HMF standard solution, B : chromatogram
of SSY extract

3. Effects of SSY extract on hair density and
thickness

After the completion of applying extract to the skin,
we observed how SSY influences hair density, Skin
tissue collected from treated area was filmed by Follisope,
a high—resolution hair analysis system, The findings
showed that both SSY and minoxidil treatment increased
density of hair, compared to the vehicle treatment
(Figure 3). However, as shown in Figure 4, there were
no statistical differences in hair thickness among three

groups,
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Figure 2. Effect of SSY extract on hair growth in C57BL/6 mice.
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Figure 3. Effect of SSY extract on hair density in hair—removed

C57BL/6 mice.

Data are mean * S.E. of 6 mice per group. *p{0.05 Minoxidil vs.

Normal, #p< 0.05 SSY vs Normal.

4, Effects of SSY extract on IGF—1 protein
expression

The expression of insulin—like growth factor—1 (IGF—1),
a protein implicated in promoting hair growth, was
measured, After 21 days of applying an SSY extract to
the skin, we confirmed the expression of IGF—-1, An
increase in IGF—1 protein expression was observed in
both minoxidil and SSY treated group compared to the
vehicle control group (Figure 5).
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Figure 4. Effect of SSY extract on hair thickness in hair—
removed C57BL/6 mice.
Data are mean * S.E. of 6 mice per group.

5. Effect of SSY extract on VEGF protein
expression

We confirmed the relationship between SSY treatment
and hair growth, In so doing, we measured the intensity
of protein expression of vascular endothelial growth
factor (VEGF), a protein that plays a role in normal
hair growth by promoting hair root differentiation and
improving blood circulation of the vascular endothelial,
After 15 days of treatments, VEGF expression was
significantly increased in both minoxidil and SSY—treated

groups compared to the vehicle—treated group (Figure 6).
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Figure 5. Effect of SSY extract on IGF—1 protein expression in
hair—removed C57BL/6 mice.

Data are mean = SE. of 6 mice per group. *p<0.05 Minoxidil vs.
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Figure 6. Effect of SSY extract on VEGF protein expression in
hair—removed C57BL/6 mice.

Data are mean + S.E. of 6 mice per group. *p<0.05 Minoxidil vs.
Normal, #0¢0.05 SSY vs. Normal.

6. Effect of SSY on IGF—1 and VEGF gene

expression

At 15th day after treatment, IGF—1 gene expression
was significantly increased in minoxidil and SSY—treated
groups compared to that the vehicle—treated group,
respectively (Figure 7). Also, in both minoxidil and
SSY—treated groups VEGF gene expression was
significantly increased compared to that the vehicle—
treated group (Figure 8). These results were correlated

with patterns of protein change,
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Figure 7. Effect of SSY extract on IGF—1 mRNA expression in
hair—removed C57BL/6 mice.
Data are mean + S.E. of 6 mice per group. *p<0.05 Minoxidil vs.
Normal, #0{0.05 SSY vs. Normal.
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Figure 8. Effect of SSY extract on VEGF mRNA expression in
hair—removed C57BL/6 mice.

Data are mean * S.E. of 6 mice per group. *p<0.05 Minoxidil
vs. Normal, #0¢0.05 SSY vs. Normal.

7. Effect of SSY extract on liver function

To test any possible liver toxicity associated with
SSY treatment, we tested aspartate transaminase (AST)
and alanine transaminase (ALT). These are enzymes
routinely for measuring liver toxicity in serum samples,
There were no significant differences of two indexes (AST
and ALT) between SSY—treated versus vehicle—treatment
group. As shown in Figure 9, however, minoxidil treated

animals showed much higher ALT activity,
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Figure 9. Effect of SSY extract on liver function in hair—removed C57BL/6 mice.
AST (aspartate transaminase), ALT (alanine transaminase). Data are mean=+S.E. of 6 mice per group, *p < 0.05 Minoxidil vs. Normal

IV. Discussion

The factors affecting hair loss and the underlying
molecular mechanisms are not well understood, The
number of alopecia patients is increasing over time due
to various social and environmental stress factors,
Therefore, it is important to develop effective treatment
for the prevention of hair growth, Currently available
and approved hair—restorers, such as minoxidil and
finasteride, have serious side effects such as skin
problem and blood dyscrasia if used for a long—term
basis, even though they promote hair growth, To avoid
these side effects, researchers have explored alternative
medicines such as oriental medicines and medicinal
plants,

Previous studies have focused on the prevention of
hair growth and hair growth promotion, Methanol
extract from morus bark, Sophorae Fructus, wilfordi
root, and myrobalan, all can promote hair growth, The
following medicines such as morus bark, wilfordi root,
quince, elecampane, Korean angelica root, and angekica
dahurica root play an important role in restraining the
activation of ba—reductasel5,16), Combination therapies
such as Haeaetang, Gyungokgo—gamibang and
Saenbaleum have an effect on the prevention of hair
growth and hair growth promotion17—19).

Current study used a SSY combination therapy that
includes cuscuta seed, Geumnyeongja, lyceum, rubus
coreanus fruit, schizandra, hedge parsley, quince, wilfordi
root, anethum graveolens LINN, lyceum root, rehmannia
glutinosa, and achyranthes, Among these, wilfordi
plays an important role in protecting cardiac muscle
cell from myocardial injuryzo), Kang et al. investigated
the role of cuscuta seed on controlling blood pressure,
regional cerebral blood flow and cerebral pial arterym .
Wilfordi extracts and oriental-medicine prescriptions
containing wilfordi already reported in relationto hair

growth promotionm, Lee et al. showed the effect of

hair growth using the mixture extract from wilfordi,
Korean angelica root, and lyceumZS),

Anethum graveolens LINN has an effect on the increase
of cerebral blood flow (CBF) based on cerebrovascular
extension, and on the virtue of falling in blood pressure
by the suppression activity of angiotensin I convertase
(angiotensin converting enzyme, ACE) of lycii cordex
radicis methanol extracts®*>”,

From the oriental medicine perspective, hair is
influenced by human body and overall health and
becomes prosperous when blood is revitalized, On the
other hand, if blood becomes weak, hair is affected.
This fact indicates that the normal hair growth is
directly related to human body and healthy blood%),
Inline with these observations, we selected SSY because
it is expected to the effect of hair growth by improving
the blood circulation,

When hair grows, the induction from the telogen
stage to the anagen stage appears spontaneously or it
can be experimentally manipulated, For example, an
artificial hair growth can be induced by skin wound or

shaving and
27,28)

trauma, resulting from hair removal,

exposing to the chemical substances In our
experiments, were moved hair from the back of the
experimental animals (mice) using a small hair—clipper
and applying a depilatory, followed by induction of new
hair growth to the epithelium,

Generally, the hair loss pattern is dynamic in male
mice: the telogen stage becomes longer, whereas the
anagen stage becomes shorter, One of the histopathological
features is that a hair follicle does not grow enough,
particularly in the anagen stage. As the thickness of
the hair is decided by the size of hair follicle, it is very
important to manage the size of the hair follicle that
grow from the initial stage to the middle stage of
anagen stage within a normal cyclezg),
that the increase of hair thickness in SSY—treated

group is based on the sufficient growth of hair follicle

This indicates
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in the anagen stage, C57BL/6 strain has been widely
known to go into the telogen stage from 6weeks of
age, After hair removal, mice who has gone into the
telogen stage changes the body surface with pink
coloration, and then, in black over time, These findings
indicate that the hair cycle changes from the telogen
stage to the anagen stage. In the study, the experimental
animals (5weeks of age) were adjusted for a week, and
then, applied to an experimental material in 6 weeks
of age. At that moment, the body surface appeared
pick color, and then, changed in black, indicating that
the effect of the experimental material is induced from
the telogen stage to the anagen stage.

IGF—1 that is mainly expressed in keratinocyte, is
directly influenced by the male hormonego),ln human
with Laron syndrome (primary IGF—1 deficiency), hair
usually looks flecked and the frontal region largely
disappears, In the IGF—1 overexpressed—transgenic mice,
hair is straight and longer and shows as an increase in
thickness, This indicates that IGF—1 is hair growth
and the control of hair thickness®™ .

VEGF that is mainly expressed in the hair follicle
cells, and there is no vascularity in epidermal tissue of
follicles or hair roots, The rapid cell division during
the anagen stage induced angiogenesis in the dermis
based on the increased demand of oxygen and nutrient
supply. VEGF plays a key role at this stage by promoting
the growth of follicles, resulting in the increase of the
follicle size and the thickness of a hair32'33)_ Taken
together, these findings show that both IGF—1 and
VEGF are crucial the growth factors to regulate hair loss,

This study measured protein and m—RNA expression
of both IGF—1 and VEGF, and showed that these two
factors in the application of SSY are more statistically
significant and much higher expression, rather than
comparison groups. Our findings are consistent with the
evaluation of hair growth performed by visual observation,
Our findings are also consistent with previous studies
that revealed the effect of hair growth by the promotion
of follicle growth22'34
findings showed that both factors significantly promoted

), More specifically, two experimental

the follicle growth promotion, rather than comparison

groups.

V. Conclusions

One of the main objectives of this current study was to
get evidence for development a new natural substance
that may be effective in hair loss prevention and hair
growth, without serious side effects., We applied ethanol
extracts of SSY for 15 days.

1. This treatment increased the density of hair, the
change in thickness, along with increase of the
expression of both IGF—1 and VEGF, two major

factors promoting hair growth,

2. The activity of AST and ALT as a hepatotoxic index
was very similar between the SSY and minoxidil—

treated groups.

In line with these observations, we expect that SSY
extracts would have the practical possibility as the safe
hair growth promoting ingredient with much lower

toxicity compared to minoxidil,

References

1. Health insurance review & assessment service, Annual
report on statistics of health insurance, Korea, 2014,

2. An SG, Lee SH, Park YK, Often looking skin diseases,
South Korean Medical, 1993 ; 73-80.

3. Dargie HJ, Dollery CT, Daniel J, Minoxidil in resistant
hypertension, Lancet, 1977 ; 2 : 515-8,

4. Moon JB, Kim YJ, Yi TH, Methods of evaluating
efficacy of hair growth flowing treatment for alopecia
in oriental medicine, South Kor Med, 2006 ; 57—69,

5. Friedmann PS, Alopecia areata and auto—immunity,
Brit J Dermatol, 1981 ; 105 : 153-518,

6. Stenn KS. The molecular and structural biology of
hair, Introduction, Ann NY Acad Sci, 1991 ; 642 :
12-3,.

7. Toback C, Rajkumar S, The emotional disturbances
underlying alopecia areata, alopecia totalis and
trichotillomania, Child Psychiatr Hum Develop. 1979
010 @ 114-7,

8. Li L. Practical traditional Chinese dermatology.
Ancient Books Publishing House, Beijing. China, 1998
, 60—1,

9. Zhu RK, Hair loss treatment, Chin Med, 1986 ; 2 : 46,

10, Ma C, Zhao SH. Encyclopedia of modern Chinese

medicine dermatology clinic, Shanxi Science and
Technology Press. 1998 ; 957,
11. Li WM, Zhan G. Doctors clinical experience, P, Medical
Publishing House, Beijing, China, 2001 ; 572—622,
12. Fiedler—Weiss VC, Buys CM, Evaluation of anthralin
in the treatment of alopecia areata, Arch Dermatol,
1971 ; 123 : 1491-3,

13. Porter D, Burton HL. A comparison of intralesional
triamcinolone haxacetonide and triamcinolone acetonide
in alopecia areata, Brit J Dermatol, 1971 ; 85 @ 272-3,

14, Whiting D. The treatment of alopecia, Cutis, 1987

;40 1 247-50,



15.

16.

17,

18,

19,

20,

21,

22,

23,

24,

25,

26,

27,

28,

Ethanol extract of Sinsun—yukza—hwan, a Korean medicinal prescription, promotes hair growth in C57BL/6 mice, an alopecia animal model 9

Choi W, Choi JH, Kim JH, Studies on the effects of
medicinal plant extracts on the hair growth
stimulation, J Kor Med Ophthalmol Otolaryngol
Dermatol, 2002 ; 15 : 80—103.

Lee HS, Yun SJ, Moon YK, Moon JY, Hair growth
effects of mori cortex radices mixture on the hair
of rat, Kor J Seric Sci, 2000 ; 42 : 83-5,

Kim NH, Moon SH, Kim MR, Haeae—tang including
Artemisia argyi Folium promotes hair growth in
hair—removed C57BL/6 Mice. Kor J Herbol, 2015 ;
30 1 19-24,

Do E, Hwang M, Kim SY, Lee JS, Yang DS, Yang
CH, Kim MR, The effect of Gyungokgo—gamibang
extract on hair growth and protein expression in
mice, Kor J Herbol, 2011 ; 26 : 9—14,

Lee SH, Chung SH, Song MY, Shin HD, Hair growth
promoting effect of Saengbal—eum application on
hair—removed C57BL/6 mouse. J Orient Rehab
Med. 2007 ; 17 : 101-21,

Yu YC, Han JW, Han YT, Lee HS. Effects of aqua—
acupuncture of semen cuscutae on the blood pressure
in spontaneously hypertensive rats, J Kor Acupunct
Moxib, 1998 ; 15 : 349-56.

Kang SY, Kim KS, Kim KY, Lee I, Effect of cuscutae
semen extract on blood pressure, regional cerebral
blood flow and pial arterial diameter in rats, Herbal
formula Sci, 1999 ; 6 . 187-97.

Lee KM, Lee JS, Oh JY, Kim YC, The hair growth
effect of polygoni mulitiflori radix water extracts in
C57BL/6 mice, Int J Cosmet Sci, 2010 : 6 : 419—-26,
Lee YK, Kwum JK, Kim JK, The study of the
oriental medicine extract on the hair growth effect:
the effect of the mixture extract of polygoni multiflora
radix, angelicae radix and lycii fructus on the hair
growth, Kor J Herbol, 2004 ; 19 : 83—90.

Kim NS, Jeong HW, Kang SW, Effects of Foeniculi
Fructus on the regional cerebral blood flow and
mean arterial blood pressure in rats, Kor J Orient
Phyiol Pathol. 2007 . 21 © 652-7,

Morota T, Sasaki H, Chin M, Sato T, Katayama N,
et al, Studies on the crude drug containing the
angiotensin I converting enzyme inhibitor (I): On
the active principles of lycium Chinese miller, Jap
J Pharmacogn, 1987 ; 41 : 169-73.

Heo J. Donguibogam, Namsandang, Seoul, South
Korea. 1987 ; 78, 85, 207-9, 449, 738.

Argyris TS. The effects of wounds on adjacent
growing or resting hair follicles in mice, Arch
Dermatol Symp. 1956a ; 61 : 31-6,

Argyris TS. Kinetics of epidermal production during
epidermal regeneration following abrasion in mice,
Am J Pathol 1956b ; 83 : 329—40.

29,

30,

31.

32.

33.

34,

Takashima I, Adachi K, Montagna W, Studies of
common baldness in the stumptailed macaque: In
vitro metabolism of testosterone in the hair follicles,
J Invest Dermatol, 1970 ; 55 : 329—34,

Itami S, Kurata S, Takayasu S. Androgen induction
of follicular epithelial cell growth is mediated via
insulin—like growth factor—I from dermal papilla
cells, Biochem Biophys Res Commun, 1995 ; 212 :
988—-94.

Nicole W, Thomas S. IGF—1 signaling controls the
hair growth cycle and the differentiation of hair
shafts. J Invest Dermatol, 2005 ; 125 . 873—82,
Lachgar S, Moukadiri H, Jonca F, Charveron M,
Bouhaddioui N, et al, Vascular endothelial growth
factor is an autocrine growth factor for hair dermal
papilla cells, J Invest Dermatol, 1996 ; 106 : 17—23,
Yano K, Brown LF, Detmar M, Control of hair growth
and follicle size by VEGF—mediated angiogenesis.
J Clin Invest, 2001 ; 107 . 409—17.

Chung HS, Cho HY, Lee CH. Experimental studies
on the hair growth activity of trimix extracts of
mylabris phalerata pall, arisaematis rhizome and
pinelliae rhizoma ternata in 57BL/6L mice, Kor J
Orient Med Pathol. 2009 ; 23 : 1116—24,



