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A Study for Verification of Hair Growth Effect of
Azelaic Acid and Vitamin Bg

Sean Hyuck Yoon, M.D.", Dae Hwan Park, M.D.,
Jeong Im Sin?

'Department of Plastic and Reconstructive Surgery, Collage of
Medicine, “Tissue Engincering Center, Collage of Medicine,
Daegu Catholic University, Daegu, Korea

Purpose: Interest in the augmentation of hair growth
for functional and aesthetic purpose has increased
dramatically in recent years. Many hair growth products
have been released, but most of these have not been
proven scientifically. This study aims to measure the hair
growth effect of azelaic acid and vitamin Bg, which have
been known as hair growth materials, in animal models.

Methods: Six weeks old C57BL/6 mice were used in
this study and hair of mice were removed by topical
treatment. The mice were divided into five experimental
groups according to the testing material such as saline
(negative control), propylene glycol(vehicle control),
azelaic acid, vitamin B6 and azelaic acid plus vitamin B6
in combination. Hair growth was documented photogra-
phically and histologically, and then analysed by the high
quality hair analysis program system. The quantity of
endocrine factors, IGF-I and TGF-31 in the skin of mice
was measured by PCR analysis.

Results: The topical treatment of azelaic acid and
vitamin Bs in combination for 2 weeks to dorsal skin
accelerated hair regrowth more than other groups. The
azelaic acid and vitamin Bg-combined treatment also
promoted hair follicle elongation and thickness compared
to the others. Histologic studies showed increased number
of basal cells in azelaic acid and vitamin Bs-combined
treatment. Furthermore, the azelaic acid and vitamin
Bs-combined group significantly increased the expres-
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sion of IGF-lI but decreased the expression of TGF-31
in the skin of mice compared to other groups.
Conclusion: These results suggest that azelaic acid
and vitamin Bs, when used together, have an additive
effect and might be used as hair growth materials.

Key Words: Azelaic acid, Vitamin Bs, Hair growth effect
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ofol Aetek 7]Hdo] g A A=
z BEAR AFE vpgo R AN
% X (androgenetic alopecia) | SA| = A}
)t} Vitamin By %3 DHT(dihyrotestosterone)
o] A& JAI3EAL androgen &A1Y 7158 Al st

AR L Qo ARl HEL WA o Aol

oA B AAES opdERQlqka) HIERR] Beo] UEE
I ASsh] faiAe 7S] v A, B
ok oluel 7F e R g5 BT F e A
=34 A4S AEst7] 98] PCR(Polymerase Chain
Reaction)?} %1 7] %d-5(electrophoresis) S ©]-&3l Y=
% ZIA17]%= IGF-1(Insulin like growth factor-1)°] &
Fi RS A= TGF-B1(Transforming growth

factor-B1) 2] WA Ho] A2 F-AkQit)

EARA Ye=F(ME, )94 nano size(10 -
9m, TAF=1000 °o|ah)we] obAeklit, HIERT Bedtt
= 2982 Z(Propylene glycol)S 5 5ko} 08591
th TS EFS 7IAAE AP ELS =EEH

© SujEA opdelQlikat HIERl Beoll 247t 1:1¢]
2 Eeste] Aok 13 28 Axstar T2dd
J2}el sk, HIERY BeZ 1:1:12 E331e] A
of 747} AP 1, 2, 308 Wral $4
—JZ‘

Ml
o

[
5
=)

Table I. The Grouping of Experimental Animal Models

The No. Experimental
Group .

of mouse material
Negative control group 6 Normal saline
Vehicle control group 6 Propylene glycol
Experimental group 1 6 Azelaic acid
Experimental group 2 6 Vitamin Bg
Experimental group 3 6 Azelaic acid and

Vitamin Be

et & 2] 8ks] %] Vol. 35, No. 5, 2008

24 F 307 E A2 PSS tH(Table ).

WA ARE A8 JAAYLEAY, F)E At
o] mp9-~0] =] 88 5x35cm” A7 2 AAG F,
T RSe] 150 uLe] AlEE 7t R Exsiglen]
SEE-Sloll Be A2)= ahA] okt AlE AEe WY
Q4 101 8F @5 6r]ol 234 2531 A A5kl THFig. 1).
A A2F 319, 49, 79, 109, 14L )l o] zpeh= A
HE Sk o glgit) o5 9lste] 0.5 FAE
o]-g-3te] 70 uL AEF}(FE L, F=h =2 7PEA vk
o T ARIEG S AAEte] Hol AH AH AEE St
Ao w wealglon, AR o] Yol zpek e sy

% B9-E(-), 25-50%20 A-9-E(1), 50-75% -5

E(+), 75-100% 7B-9-E(++)= A3 th(Table II).
T EAHEA A 2E) PSI2003°(PSI, 3
) o] gste] o 7he] Bk BAS AlEgith Bk
AL AE AR F 1Y, 49, 7Y, 109, 1490 AT E]
A 1 7t o entele] mut
o] M, mko] #7]E S433 thFig. 2). o] M=
L=
7_}

wiko] H7) <}

Fig. 1. Six weeks old C57BL/6 mice and hair of mice were
used and their hair was removed by topical treatment.

Table II. Analysis of Hair Growth by Scoring System

Hair appearance Scoring
0-25% -
25-50% *
50-75% +

75 -100% ++
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Fig. 2. Analysis of hair density, thickness, length by hair
analysis system.

Fig. 3. Measure of hair follicle elongation by hair analysis
system. After measuring horizontal and vertical length,
diagonal length is calculated.
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skl s o] HlaLsklth(Fig. 3).
SPSS for windows(Version 12.0) X%
A Ao p<0.05 w9l A
o7 AT

1444 w25 QFEAL A7 AR RS
£ Ao =Z AE% ¥ formalin® = 1735}
alcohol 7} xylene&. = &4~ A 2] gt 5 s}e}
etal, vholA2ES o88te] 5ume] dd
A alcohol¥} xylene o 2 v}2}lS 7] A3}
ematoxylin & eosin ¢33} F3HE ]| 7 (x 40)
G Ao A EA Wsts BEekqlth
AP e Q] A S fleiA e 22 e R
RNA FZ383A ) vhg-20] Sl A 2 &3k 95
S A 2} Deep freezer(-70C)oll B3 $ 3] H-2%
50 - 100 mgell Trizol 1 mLE -Z§3l] homogenizer=

wast EE 248 A4 583t incubation

#k

mlojznﬁ

oo ol

2L
2 e

Rl N
0 A~ N
lwom mo?:lon%-lfr
> 5@
4 % 4T 2 o O
= ' pord

L H
o

[o 32 mo B R o
=

fo

O i)

e

509

AlZ1 3 02 mL9 chloroforme 3 7}s}al 2-3537F A2

g= 1523 YA S AP - sds FE00
FE8 AT 05mLe] isopropyl alcohols il
vortexgt §- THA] A2l 4] 1043} incubationd}al 4°Cell
A1 12,000 g= 103-3F AAlEE]E Aldske] RNA pellet
E 9tk o] RNA pellets 70% ol ¥h-& % washing st
5 AL A AxAIZH 1 5 diethyl pyrocarbonate
(DEPC) &< 50 uLol| pelletE thA] &3fA1Z]1 5 1 &
oS- DEPC =&l 1/1002.2 3|43} 5 260 nmol 4]
OD#k& 573te] RNAE A3tk 280 nmol A=
OD#tS 5433l Absorbance ratio(A260/ A280)7} 1.8 -
2.0 AfollA] &Helskit,

a2l #EF RNAE o] 8ato] thaat 22 e
2 cDNA $4J3t3T) total RNAZF 5 pge] = =5 RN
samples Wil DEPC waterg 95ul7b4] AL §
oligo(dT) primer 1uLE Yol 65CelA] 103+ 7+ 3}
2t} RNase inhibitor 1.0 L, 5% RT buffer 4.0 uL,
dNTP 2.0 uL, DTT 2.0 uL& il Z¢ske] 42°Cll4] 60
7k incubationd}lth 1 & 70Coll A 543t 7t st
WS FHITH
ure] A& F7HA71E IGF-19] #HEs) 4=
<= Asliste= TGE-p19] BdZF AxE 54317 <

o @)

>

2.0uL, template 1.25uL, Forward primer@r Reverse
primer= Z}Z} 1.25 L, iTaq 0.31 uL, autoclaved D.W.
16.44 LS 413l PCRS A A 8F3A T} Primers tlZat o
2 GAPDH(57C, 30cycles), A @< S = IGF-1(Size 253,
53C, 45 cycles, Sense 5'-3' AGAGACCCTTTGCGGGGC),
TGF-B1(Size 447, 72°C, 45cycles, Sense 5'-3' ATACG
TCAGACATTCGGGAAGCAGTG)S AH&383ith 12
il TBE buffers ©]-83}o] 1.5% agarose gel°ll electro-
phoresisA] 7 Ethidium bromided] 223t & A3}
t}. UVE ZA}ste] DNA bandE 213130t

Im. 2 =

9l BeS =X 3 A 200 A
9} HIEMNIB, RS =¥3 A3 394 75-100%
(++)= | I CK(Table 111, Fig. 4). 4@ 3 2 A
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Table III. Comparison of Hair Regrowth after Topical

Application of Test Compound for 2 Weeks

Treatment

Score

Negative control group
Vehicle control group
Experimental group 1
Experimental group 2

Experimental group 3

+

+

+

+

++

et & 2] 8ks] %] Vol. 35, No. 5, 2008

7URE SFAle] de B ur] s, 2

A 10 Aol = Al AA 774 A ekt A

A 140l ARE P97} ST D2 AAHOE Y
ot AL AT F Yot

WA A3k 29 A 109ATE BE ol x =i
B4 A28 o mike A Z7o] bssgon]

Fig. 4. Hair growth change of C57BL/6 mice after topical
application of experimental material for 2 weeks. (Above,
left) View of negative control group. (Above, right) View
of vehicle control group. (Center, left) View of experimen-
tal group 1. (Center, right) View of experimental group 2.
(Below) View of experimental group 3.
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Table 1V. Comparison of Hair Density(Numbers/0.4 mm?) after Topical Application of Test Compound for 2 Weeks

(mean+S.D.)

1 day 4 days 7 days 10 days 14 days
Negative control group 0 0 0 19.6 + 1.789 20 + 0.632
Vehicle control group 0 0 0 20.0 + 1.265 21 + 0.548
Experimental group 1 0 0 0 21.0 + 1.049 21.5 + 1.049*
Experimental group 2 0 0 0 21.5 + 0.632 21.9 + 1.225*
Experimental group 3 0 0 45 + 1.378 20.7 + 1414 22 + 1.414*

*p-value < 0.05

Table V. Comparison of Hair Thickness(mm) in Alopecia Model of C57BL/6 Mice after Topical Application of Test

Compound for 2 Weeks

1 day 4 days 7 days 10 days 14 days
Negative control group 0 0 0 0.1+0.770 0.205 + 0.027*
Vehicle control group 0 0 0.175 + 0.055* 0.225 + 0.052*
Experimental group 1 0 0 0 0.176 + 0.095* 0.325 £ 0.027%
Experimental group 2 0 0 0 0.175 £ 0.069* 0.365 + 0.094*
Experimental group 3 0 0 0.1 £ 0.068* 0.25+0.071* 0.450 £ 0.177*
*p-value < 0.05
Table VI. Comparison of Hair Follicle Elongation(mm) S\’iq(Fig. 5). 1¥lal PCR B 7|9 A9 A A3
after Topical Application of Test Compound at 14 Days - 3o Bkel AAbs SUHA7]= IGF-19] w4
Diogonal length(mean +S.D.) =7k dE el s e v vk g A 6_“ ah=
TGF-p19] B3 o] A= it vlsl WA 545

Negative control group 0.03 +0.013
Vehicle control group 0.11 £ 0.019
Experimental group 1 0.14 £ 0.026
Experimental group 2 0.13 £ 0.014
Experimental group 3 0.21 +£0.027

Z}7} 0.325 +£0.027 mm, 0.365 +0.094 mm, 0.450 +0.177
mm=z =45 A tHTable V). T3+ 7+ 9] g9 thzt
A Aol S Zxw o] 0.03 £0.013(mean £S.D.) mm,
41 thzto] 0.11 £0.019(mean + S.D.) mm, 2 & 1°]
0.14 £0.026(mean £ S.D.) mm, A3 2+ 0.13+0.014
(mean +£S.D.) mm, A& 3914 0.21 £ 0.027(mean +
S.D.) mm& 70| ¥ th(Table VI).
z;dfsl—?ﬁ] 713/\} /&]- EHZ::rLQ] uu} 14]
Age] Fejol vz

[SAR=%

AR - =
19l 2ol 4 e Aol 5RO S
G e vs B8] 9 AL wRE & 9

A th(Fig. 6).
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Fig. 5. Histologic observation of hair growth after topical application of test compound for 2 weeks. (Left) View of the
control group. (Right) View of the experimental group, hair follicle is increased(Hematoxylin and eosin stain, x 40).

Fig. 6. Result of PCR and electrophoresis. Manifestation of
IGF-1 is high and TGF-B1 is low in experimental group 3.
(A: negative control group, B: vehicle control group, C
experimental group 1, D: experimental group 2, E:
experimental group 3)
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TS FAATE AAE S 5 AUslen, 53] PCR}
A7195s Mg 23 opAelika HIER Beol
IGF-19] 28-S S7ket shal TGF-p19] Hd%S
AaA7le Aas dof opAEilzka HIERR] Beo] ]
wHlAlAbe] WEE fEste] WE avE JES
SHsttta Almdnh 1y FEAYS B3 AT
o] FAF denw i Al e dr 71 5o
F7HAQl A7 ded Ao AZtEn
V.2 &
opdelRlrkel HIE Beo] 1 a3 #5379
3 Al SebARl B4, e A Algle|
o B, 22 ehA B4 Z12]al PCR B A719 s
Aol A opekel izt HlEdl Beo] o] A4S =
ArA7lE 2 48+ Atk & APy ve
R Bd 24 AF A Bk AREd s A
Fa Awrt @ Aew Algdn
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