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BRI AL 5 An e AGA BEALIN R R AT AR L, BB HF, R ndf A LR KL AR LR K MR RAIN, 45 B
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Ginkgo Flavone Treats Androgenic Alopecia in Mice by Regulating the Expression of VEGF and TGF-$

YU Jiayu'?, ZHU Feng'?, PANG Jinping'”, SHEN Yujia'*, YANG Song'?, PING Xiating'*, HU Jiangning'*,
PAN Hongyel 2 (1. Zhejiang Conba Pharmaceutical Co. , Lid. , Hangzhou 310052, China; 2. Zhejiang Provincial Key Laboratory of
Traditional Chinese Medicine Pharmaceutical Technology, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To investigate the effect and mechanism of ginkgo flavone on androgenetic alopecia ( AGA) in mice.

METHODS AGA model of mice was established by applying 1 mg + mL™' ( mass concentration) testosterone solution after hair
removal in blank group, model group, positive drug group and drug administration group. The positive drug group was coated with
50 mg - mL~" (mass concentration) minoxidil, and the administration group was coated with 5% , 10% and 20% (mass fraction)

ginkgo flavone solution, respectively. The hair growth rates of mice in the hair removal area on day 28 were observed. The hair quali-
ties and numbers of hair follicles were observed by scanning electron microscopy (SEM) and HE staining. The levels of vascular endo-
thelial growth factor-A( VEGF-A) and transforming growth factor-B (TGF-B) in skin were detected by immunohistochemistry (THC)

and Western blot( WB) , and the levels of testosterone, dihydrotestosterone, estrogen, and ROS in the skin tissue were detected by
ELISA. RESULTS Compared with the model group, ginkgo flavone could significantly accelerate the growth rate of hair in AGA
model mice, increase the number of hair follicles, and increase the length, diameter and scale size of regenerated hair. The mechanism
study found that ginkgo flavone could increase the level of VEGF-A in the skin of mice, reduce the level of hair growth inhibitor TGF-
B, and had a certain regulatory effect on the level of sex hormones in the skin of mice, while the model under this experimental condi-
tion may not be related to oxidative stress. CONCLUSION  Ginkgo flavone can promote hair regeneration and improve the quality of
regenerated hair in AGA model mice, and its mechanism may be related to promoting hair follicle regeneration by reducing the level of
androgens in the skin, decreasing the expression of TGF-B, and increasing the expression of VEGF-A.

KEY WORDS:; ginkgo flavone; androgenetic alopecia; hair regeneration; DHT; VEGF-A; TGF-B
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P ELISA 3807 & BCA 25 1 8 ) e 1) & (iR
E A YRR R A AT BR A B it : TeQNg3164Z |
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PR R 45 TESOTHL) s &F4% 5012 [ virbac A7) o
1.4 L&

1R (B1S AE240, i + Mettler Toledo 2
A s YR B (TR AT A RA ) 5w
B L (KIS Legend Micro 17R, 25 [E Thermo /%
A]) s A4 i T B (25 Nano 450, 3¢ [E Thermo
I8F]) 5 1E B2 WU (5145 Eclipse CI, H A% Ni-
kon 24 H]) s W URBITEEAX (#15 JXFSTPRP-CLN, | if
RSO K JRABRA T s Z DI BEBEAR X (B4 Infi-
nite 200 Pro, ¥+ Tecan /&) ) 5 B 3K 4Y ( Y5 MINI-
P4, Bio-Rad) ; i (5% /K [ 24 % SK-L180-S, i 244
SR A (b AT A R A ] 5 B SR A (B
Quant800, 32 [F Cytiva A )
| RO S
L5.1 sl andy S MOCkI7 ]I lk
HE LIRS G5 S 1) AGA BB, /N BUI IS 1
SPEF AR S0 FEATRRIBE IS B 6 A 281 B /N BT 3
MR T 1 em x2 em FEIE IXS0E K, 6 A 1 07
1 em x2 emRERE O ) 6 X8, BB 8 245
VR RE I T 2s #s 1508 3.5 min JE LB, IRk
IR BRI N E SR, TIRERE 1 d W
SN A DX B TR 0, 30 53k B2 kAT R P

o [ 22 Ak 2024 4F 3 155 59 55 5 )




0 3R B IR BAR DA 22 7™ 52 0 5 2R 20PN /)N
B, BEAIL 2 Ry 25 2 B RS AH K b 2k 2 (B A %o
HE) B 2 B3R i 5% (10% \20% B AR AY B i
H,HH 6 Ko BRMENRUS , 25 H2H T 6 X
FERRAE 0.1 mL - em 7 IR HRAR B B 50% 2 BE s
WL BRER 1 IR, 25 28 d HAR &2/ B TR 4K o i
WREE 1 mg - mLTREIAOR, B H 1K, L 28 d,
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A - photographs of mice hair regeneration status (the area of the mouse hair removal area is 1 cm x2 cm) ; B - score statistics of hair growth in mice; C — Hair coverage of

mice at day 28; )P <0.05,2 P <0.01, s control group; )P <0.05, vs model group.
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Fig. 1 Effect of ginkgo flavone on hair growth rate of AGA model mice. n=6,x s
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Fig.2 Effect of ginkgo flavone on length of newborn hair in
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A —SEM representative photographs of newborn hairs; B - hair diameter; C - scale length of newborn hair; )P <0.05,2 P <0.01, »s model group
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Fig.3 Effect of ginkgo flavone on hair quality of AGA mice. n=6,x +s
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A - representative pictures of mice skin HE staining; B —the statistical results of the number of hair follicles ;)P <0.05, vs control group; 2)P <0.05, 3P <0.01, vs model group.
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Fig. 4 Effect of ginkgo flavone on the number of skin hair follicles in AGA mice. n=5,x s
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Fig. 5 Effects of ginkgo flavone on the contents of testosterone( A) , dihydrotestosterone(B) , estrogen(C), and ROS(D) in the skin

of AGA mice. n=5, x x5
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Fig. 6 Effect of ginkgo flavone on expression of VEGF-A and TGF-B in AGA mice
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H/ANR B ROS i 5 HA T2 7, #2n
S S0 T 9 AGA KR AT -5 4801k B A 40
Ko HMEGIRIYI T B2, R RN BAG %
B AR AE AR B LA WL A R AR
PER (AR L 10 25 N BB B LG R AGA [ 3%
S B 14 48 A T AR 00 0K 25, TG W AR o A AT T 1
Bl A e 0 R 5 5 e | AR B E A 6, IS
gl W AVERF SR

Bk A B 5 T A S R B A0 it A L
% 10 VEGF 7542 J& [ 6 40 15 (9 T 1 rh & 4%
SUAER . VEGF J&—F s BE e Sk i 42 48 o9 B2 20
B A K R T, ELA R O A TR R, 284 A 1 5
2 2E 200 B L A LA PR R A A RS M AE SR A
FIPP VEGE 16T 48 SMR S ff O 18 240 i o 3%
ik, AT LU S B4 H FEL A TR R, S35 B 5 B
M BT TR B R B R
H VEGF-A J&—Ffp B WA, A SCI 25 B R,
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SR TR 4 BOY) BE A8 12 E AGA BN/ LBz Jik o
VEGF-A {323k, H. VEGF %43 i 76 BAE S |
R RN Bz . LA, 35 SCHk AR , 78 AGA
F Sk B rh MR SR K 3L Sk A ) TGE-
B FELE AN TGF-B J&—Fhsz DHT % T &
KA KB T, 255 F AGA J# 3k Bz B4 MU A
AR T, SRR A S B4
ARSI, 30761 7B S AR L 30T 0 A A K30 i 2
T 22 % R LA o S S I 3 22— AR 4
SR, AR A AR E R AGA /)N BRURZ R iy
TCF-B Fik, HHA —E BF AR ok, DL 2%
PR, A TR AT g — 7 T o AR o R R
VEGF ik, I ik 26 3 J& [l I 4579 B, 99— J7 Tl o
WA TGF-B 223k , 41 6 9 £F 4 AL s i 45 B 1k,
i BAEAT LIS I8 T5 , IR B AR KA,
BB R EK

g5 TR, AR BT SE K AR A R A4 B R
UF i B A A 2530, REAE #F AGA LRI/ B &
FEAE I Bl 0 A B R 0 R, A — S I R AR
S, HCHL ) AT A J2 38 1 A AR R e A 38 2K
-, FEAR TGF-B K3k AT VEGF-A ik, Wi
Peik Bz Bk B fAE e dE B R B k. AWt H
A T AR B X AGA 1y ek 35 45 T, I 2 77 i 5
BT H AT RE AR LS, 3288 17 HAE R B AR &
I, AR A BRI E AGA I B B A
7T S%,
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