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The Functional Effects for the Prevention and Treatment on Hair Loss
from Astringent Persimmon Fruit Extracts
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Abstract Astrigent persimmon fruit resources have been used traditionally to treat different systemic diseases and
acclaimed for various biological activities including hair growth. This study investigates the hair restoration
efficacy of astrigent persimmon fruit extracts on genetically predisposed to balding pattern Black mice model.
Water extract of astrigent persimmon fruit(10 mg/mouse/day) with standardized vehicle formulation, only vehicle
and positive control minoxidil (2%) were applied daily until completion of two full hair growth generations. The
changing pattern of hair growth were observed through two hair growth generations of C57BL/6 Black mice.
The hair existing area and hair length was increased significantly (P > 0.001) in astrigent persimmon fruit
treated mice than vehicle-treated control mice. Furthermore, histological assessment revealed that the number of
hair follicles did not remarkably increase after astrigent persimmon fruit treatment in compare to control mice.
Thus, our data revealed that the topical application of astrigent persimmon fruit may promote hair growth in
nude mice by extend the hair existing area and increase hair length which is an indicator of prolong anagen
phase.
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DPPH(1,1-diphenyl-2 -

Group Inhibition activity (%)
0 mg/ml 100+5.4
5mg/ml 56.1+4.9
10mg/ml 56.1+4.9
25mg/ml 56.1+4.9
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Figure. 2. Effect of persimmon fruit on hair coverage area in black mice. Mice were evaluated on a scale
of ‘0=4" parameters as follows : ‘O= complete alopecia; '1'= < 25% hair coverage; 2 = 25750% hair
coverage; ‘3= 50775% hair coverage; ‘4" =full hair coverage.

Control

Minoxidil

=
Lt

5=

g
#

=
=]
I
B —
—
:
.
=
#

it

ha

-]
L

Hair length (mm)
5 &8 r
2 & 8

Hair density (3.6 mm? area)
B & &8 8 8

s &

1st hair cycle 2nd hair cycle

1st Cyde 2nd Cycle

o3 3. Zuzo| ¥ zmydle =N

Figure. 3. Evaluation of hair length and hair density in cycles. Image of black mice hair on skin surface
in early hair existing phase, trated with vehicle(A, A’), minoxidil(B, B’ and persimmon fruit extract(c, ¢’) in first
and second hair cycles, hair length(D), hair density(E) shown in column.

- 257 -



=

4

Z:
=

V.

15=0f] 1] %]

2
=

The Functional Effects for the prevention and treatment on hair loss from astringent persimmon fruit extracts

3. Hej7ter dolst vt

TEPYAPRRTPRTRPTEFLETTETDPTE B R £EE8g
ﬂﬂo;oo,ml.Xoj-]ﬂo_u‘:oﬂ,olﬂr;ﬁﬂnﬂ ﬂm_rﬂﬁﬂekoulﬂutﬂnﬂ,mﬂ,mo]r = mﬁu
RN R - U R e o B om0 i o N N 55 2
R B N L T W s T L . X 2205
e G T TR I S LIRS O 52
R w N e R B BT N N oMo EE=8 8
M_&moe_owm_xﬂooﬁ@@mwﬂ%%wﬁwmeﬂ_ﬂ%%mﬂ%g@@ﬂ D
= ~ —~
o%yﬂiﬂ#ﬂoaﬁm%ﬁ%ﬁmﬁﬂﬂi%wg%ﬂ%ﬂ%%%%E M.mmﬂ
RIS R - R S Ss T
X e R RTR T ﬂ%%%%%ﬂ%¢ = PN g a Es5-3
o = o R T O o oo - EhS o™ T o)} 2 T
T _MIENE® A B Bl o 2 ymv
R O R o R (T o H s O & TEE =
TRAfeRtrofITera TR YRR B EOEG
By S g e®N Ry "R R YR D L Ees
M X = — X 2o Koy o) X B0 yp N T o= o B ool — o N oy O o =
- = m ;o‘.ﬂww_,ﬂuﬂ%uﬂ N 7H‘D|CT_/Q]O\|J.HJ7I,DI H_oi,_u_/HM.A EL&T
Mg oo R W g P oo oo T O - T £ S
2 = o) ¥ I o W e 1d|1§. R % Oy &
N T =T i%ﬂrﬂe%]uaﬁuoﬁ mﬂﬁraA;oHEM = £y
TN O s Moo oyt W L TE g W g o W OR £ E L
ﬂ%ﬂ% E%@%?%%ﬂoWﬂﬂ@ﬁ%ﬂﬂfr@%?%@ nDDwdm
TR PRI T FE R TS T NN R Mo T z &
R < 5 ol X oE o < E£70 g
R AR A AP T e EE- A CRO- R
L TR I I <R TR S S A BT R TR _ o ~esvs=
MN TS D M R o or nem o)l of ® 2 ® o B % T i o =
Mmﬂ_@ﬁi%%ﬂﬂ% " WM%%%%M -
! B i o oo o) w® oM e BE =
ﬂﬁfrﬁ).%ala_ﬁi T B o N Mo 5
JIR/Z#O_/SU‘.#AzE Z‘.ﬁ o‘mﬂ K- oy =
Rom om g o Ao L - - £
T R~ S = N =l o K oy 0 mm O BT =
_ZT.: =K Jﬁmﬂl \ul wc A)UA_H —_— Of ﬁi ﬂu.ﬂ m \AM ,DuwAl dl = _zﬁo m
- w_mmmmm % T = 1%%&%%% z
I AL ETN L ORFEEDE
T T iy Ty ® =7
= e ) DU
RN UrJﬂVHﬁoe_LE o) Laﬂimclyldlz_:&L
thLWMP_szdreﬁ <] H_ZTWW_.L@M%.LA =)
TERYT A L Ts L MR = e £
—_— e | — P
o%amam__&_a,ﬂ_ol%%m Mﬁ mUmW7n_rme]€Ewm =
sl loevas 8 o _BM <X
RO Tk TE oo & N -
%MW&M%%%%@ o &ﬂéo}fﬂﬂm
TR E T BE G TL xRNy
o FHlzmira R N+ EEmmadP . g
W DN e WO A KD A E R T p RS E
i — L
I = SR - e %ﬂz.%%%aou@m
M e S Bqmogp B R B g B W E W N B
TRV W MWW H < S S

of
The Jorurnal

effects

”
)

functional

“The
anti-microbial activity and anti-inflammatory of

Kim HK,

of the Convergence on Culture Technology, Vol

http://dx.doi.org/10.17703/JCCT.2018 4.1.315.
4(2), pp. 155-163, 2018.

seaweed polysaccharide extracts

(2]

- 258 -

Figure. 4. Histological features of the specimen.



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 4, No. 3, pp.253—259, August 31, 2018. pISSN 2384—0358, eISSN 2384—0366

http://dx.doi.org/10.17703/JCCT.2018.4.2.155.

[3] Kim HK, Kim CH, Yoon HY, Kang KH and
Song CH, “Effects of crataegi fructus hot-water
extract on hair growth and growth factor gene
expression of Human dermal Papilla cells”,
Korean Jorurnal of acupuncture, Vol. 34(3).
pp.146-155, 2017.
http://doi.org/10.14406/acu.2017.017.

[4] Sim WY, Park JK and Haw CR, “Culture of
dermal papilla cell”, Korean Jorurnal of
dermatology, Vol. 33(1). pp.28-32, 1995.

[6] Lee SH and Lee JS, “Production and
characteristics of antidandruffy compound from
Chrysanthemum zawadskii”, Kor. J. Microbiol.
Biotechnol. Vol. 35(3). pp.220-225, 2007.

[6] Botchkarev VA, Eichmuller S, Johansson O and
Paus R, “Hair cycle-dependent plasticity of skin
and hair follicle innervation in normal murine
skin”, The Journal of Comparative Neurology,
386(3), pp.379-395, 1997.

[7] Botchkarev, VA and Paus R, “Molecular biology
of hair morphogenesis: development and
cycling”, J Exp Zoolog B Mol Dev Evol. Vol
293(1), pp.164-180, 2003.

[8] Ham SS, Oh DH. Hong JK and Lee JH,
"Antimutagenic effects of juices from edible
Korean wild herbs”. J. Food Sci. Nutr, Vol. 2(2),
p.155-161, 1997.

[9] Hiipakka RA, Zhang HZ Dai W, Dai Q and

Liao S, “Structure-activity relationships for
inhibition of human Dbalpha-reductases by
polyphenols”, Biochem Pharmacol. Vol. 63(6),

pp.1165-76, 2002.
http://doi.org/10.1016/S0006-2952(02)00848-1.

[10] Jang S, Lee Y, Hwang SL, Lee MH, Park SJ,
Lee IH, Kang S, Roh SS, Seo Y], Park JK, Lee
JH and Kim CD, “Establishment of type 1I
Halpha-reductase over-expressing cell line as an
inhibitor screening model”, J Steroid Biochem
Mol Biol. Vol. 107(3-5), pp.245-252, 2007.
http://dot.org/10.1016/}.jsbmb.2007.03.039.

[11] Lee JH, "Alternative Therapy of Scalp and
Hair loss Care”, Journal of Cosmetics and Public
Health, Vol. 5(1), pp.19-23, 2000.

[12] Munro DD "Diseases of the skin“, Treatment
of scalp desorders”. British Medical Journal
Vol.1(5901), pp.236-238, 1974.

[13] Needleman P, and Isakson PC, “The discovery
and function of COX-2”, ] Rheumatology
supplement. Vol. 24(49), pp.6-8. 1997.

[14] Straile WE, Mann SJ and Cole CE, “A

functional taxonomy of epidermal appendages in
mice based on the distribution of nerve
endings”, J. Exp. Zool. Vol. 180, pp.293-304,
1972.

[15] Takahashi T, Kamiya T and Yokoo Y,
"Proanthocyanindins form grape sees promote
proloferation of mouse hair follicle cells in vitro
and convert hair cycle in vivo”. Acta. Derm.
Venereol(stockh), Vol. 78(6), pp.428-432, 1998.

[16] Yoo HG, Chang IY, Pyo HK, Kang YJ, Lee
SH, Kwon OS, Cho KH, Eun HC and Kim KH,
"The Additive Effects of Minoxidil and Retinol
on Human Hair Growth in Vitro”, Biol. Pharm.
Bull. Vol. 30(1). pp.21-26, 2006.

[17]Andersson S, Russell DW, “Structural and
biochemical properties of cloned and expressed
human and rat steroid 5 alpha-reductases”, Proc
Natl. Acad Sci. USA, Vol. 87, pp. 3640-3644,
1990.

[18] Andl T, Ahn K. Kairo A, Chu EY, Wine-Lee
L, Reddy ST, Croft NJ, Cebra-Thomas JA,
Metzger D, Chambon P, Lyons KM, Mishina Y,
Seokora JT, Crenshaw EB 3rd and Millar SE,
“Epithelial Bmprla regulates differentiation and
proliferation in postnatal hair follicles and is
essential for tooth development”, Development
Vol. 131(10), pp.2257-68 ,2004.
http://doi.org/10.1242/dev.01125

- 259 -



