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Abstract

Androgenetic alopecia (AGA) is the most common non-scarring alopecia, and the treatment options
are diverse but the effects are different. As an emerging treatment method, injection therapy mainly
includes concentrated platelet and derivative products injection, botulinum toxin type A injection,
mesenchymal stem cells injection, etc., which has attracted attention year by year. These methods
provide new ideas and methods for the treatment of AGA by directly injecting drugs or biological
agents into the hair loss area, increasing the local concentration of drugs, acting more accurately on
the hair follicles, enhancing the efficacy and reducing systemic adverse reactions. This article re-
views the clinical research progress of injection therapy in AGA, summarizes the experimental re-
sults of different injection therapies in AGA, and analyzes its prospects.
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1. 5|15

MERER LB A (AGA) A foe e DL A S8, AR AR PER A 778, & — P BAT AL U L At
REARIAER M . kB RN EEER IR [1]. 2R EERETHRPNERENG, BTk
Wi, AHULIPESE N H IL[2]. IR AR AGA IITRYT U5k B DUIRESN I Z5W0i6 77 WOtIRT K
FARSE, HEAREERNTSR, HIDTr AT S EA RSN TR, AT R — R
METT FB, 1E AGA HIIRYT FFEILH ER RS, B2 B k.

2. BILESHATT AGA 5
2.1, WRARMINR B 6T $ SRS

H HILE I R S o A L R A I /INBR S AT AR i it DA s IfiL /N UL (Platelet-Rich Plasma, PRP),
ft 545 e 4 4= K A -F-(Concentrated Growth Factors, CGF). & Ifi./Mi ki (Platelet-Rich Gel, PRG). & IfiL/)s
M 41 4 4 [ (Platelet-Rich Fibrin, PRF) DL ifl /MR R SE[3]. Hodr, S TR 14 i & 1) 32 222 PRP
5 CGF.

PRP 597 AGA Je—Fh 2 H MM INE[4], HIBILH THUFREIT 8 . PRP &t &0 [ A IR
PAFH)E & MR AR 53 [5], PRP H & A Z R AE KR, QFE R 4T 4k 40 i A= [X -1 (Basic Fibro-
blast Growth Factor, b-FGF). /MR fiT4E 4 K[ -7 (Platelet-Derived Growth Factor, PDGF). Il % P A&
[X-¥-(Vascular Endothelial Growth Factor, VEGF). & 57 4= & [X-¥-(Epidermal Growth Factor, EGF). b/ EK
[Xl¥--B (Transforming Growth Factor-8, TGF-). /N 4k J5 e i 1 JiR i 25 B A2 K R 1+-1 (Insulin-Like
Growth Factor-1, IGF-1)%%[6]. A L /INR A7 A= 19 A K R - X0 B & 4 23 5 A= (Hair tissue regeneration, HTR)
FIEHEA, HHEAESCHNMIGEE . o RH S A S ge /. oA R O @5 [6]-[8]. HEMAZ,
XA KR FAE(E S BRI TE . A, TR B AR K IS T Tt R 4455 AR A 9] [10].

HIRRHE TR, PRP IESHAST AGA W% R F G ML R B M EAR, sk ke, HARKRNMEK
/b Ince B ZE[11]2: 3 £ XA [HZEAL PRP 77697 AGA HIIRURIEAT THETL, 45315 € T PRP A %,
IR IAEF S AT E 4K PRP (Nonactivated Autologous PRP, n-PRP)ATiE i) H 44 PRP (Activated autologous
PRP, a-PRP)#J ] Fl 11597 AGA, FH.[FJ§ PRP (Homologous PRP, h-PRP)TE i ik & % FE 5 T (25 R 2 3
T B & PRP. Pakhomova EE Z5[12]4 69 % B E&, BEHL N=20: PRP JTVEL. KifiHi/R41M PRP
LR RER SR YT Ao IR T ROl BRIES Fah A h, RSB E. BEARMKERZEL.
YRS FE PPl A -cateniny CD34. Ki67 Fl DKk-1 iR #EAT G e 204 730 PRP JT A2 PRP VEL,
K Hi SR 2R AR K R VA, BEATRTT ALIFIA 552 PRP A SR A FH K i SR VT . VAIT TR BAN 6
ANH R E BV B BRI A R 0 B IG FE T b . BRI PRP 6T 41K B R %5 B A B4R 2

DOI: 10.12677/acm.2025.1541293 3250 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1541293
http://creativecommons.org/licenses/by/4.0/

r o, AR

F TR HURIATT 2H(p = 0.005), BXATEYT A0SR I T B fd F K % 7K (p < 0.0001) FH R fi Y PRP
(p=0.007); PRPj&¥7 )5, p-catenin Fil CD34 [FJRIA AR ZIGIN, Kie7+fe%t B E it m, £ PRP 1
Y BRI IGFEETE . HICIRATHERT PRP AJ By AGA HNRTT Rz —, 5K H/R IR BA A
FATERYT AGA J7TH om H R AP R 5t

FRARRIAE, BIR PRP FEHATT AGA BN ZeAr, (BT RE L BUR I RI PERIVE R, 2
S 51D 1) e e R [13], AR T HE B e R, X BRI E VR IT S JLR N £ 0] AT R
[14].

WA KT (CGR)BYT AGA L. J7 R 4V F PRP 2Kl F1Ak CGF & & ZMmikEAK
7 248z [ CD34 FHI:SH MU A Wim e sy, DR Be % e RR A PRAE . 395 S ok, o B3
A 2 JE R AR 58, ek B 3 el R 1 e AR KA, SRR KA KRR I [15], T 45k [ N B0 I PR
WFFCHIESR T CGF #E1R9T AGA )% 4 Jo A5 2 [16]-[19]

22 ABRNEBERTS

A TPy F5 553 (Botulinum Toxin Type A, BTA)TT: 516 Y7 BEFER 1 Mt A AE S0 78 Ml RN FH v #8 Fe 3
H T8 B RCR AN 2 21 [20] o AR T 30 5 A 2R It A (i < A i e i DL R 2R 28 ) B 38 1) R IX 3 A
FEAGI AU Dh AN 42[21], Bk Mgk, IR RS, AR T -1 SR BERE 52 B 7 A0 N
%% (Dihydrotestosterone, DHT), DHT & 3E(E#ZES. ERME. 1 A HAEEREWHB#HE
WL Sk b B RERR IR T, A3 Sk 2 LA A st BRI [22] [23], AT Atk B A 5k B, e Sk i i it 2
FEIREE, W/ DHT BIAE R, N EJERE R A KOIE R M 5E[20]. AR, DHT S H &L
FLk 4 (Dermal Papilla Cells, DPCs) 1 6 AL A K F 1 B1 (TGF-AL) K FEH & 3% b R 40 i A= K i /E
[24], M55 AGA IR E . 1T Shon S5 [25 18 AR #MALS G UE T DHT v LA i DPCs 4+ TGF-1 [
Fik, HENES A RREEE R LA L H DHT %5/ TGF-41 (153,  #Emij/> TGF-pL X B2 7
UM A K HmIE R, RIE R B2 b R g A K i R iR TT AGA HIFER -

SRT, Melo DF (2024)%7E B B RPN F5 ML KT T — =5« BAML. 225500 BRI PR A58
[26], #43 tH P 2R T BRI R TG 3BT T AU 458 . I RIRER B S0 RO 13 4 TeiRyT L e b
6 MHEI T AGA B3, FIRAE 25 & 44 5 (8], PRSI AIAEE 10 4. 7255 0 NS 12 4, &
Gk Bz 3252 501U f BT 745, 55— M4%52 1mL 94 3R K 5. B e85 0 A, 25 12 AR 24
JAEAT = RBEVT, XBE VT EIEIRRIE A M E R SR E . 25 ROR I B 55 200 TT AU 2 R ALAE R
BRI A BEE . REBREE. EBRLBUAMBREREEEE LR EER. B4
PRI, HOA X (1) 44 B2 BE7E A 35 5 R 4R e I 28 20 i A 99.3/cm?2 1 [ £1] 85.5/cm? AT A 103.7/cm? T %
F 92.7/cm?, THHSHIAE M 118.2/cm? K [42] 95.9/cm? FIL N 119.4/cm? R 4% 98.7/cm?., Mi— 2 2% )45
TR 2 R R AR TH ) 2 B R A T B N (p = 0.025) W ST i K B A 25 WL B R R, Fe &)
RIPAIEEEE 20 T AGA A W37 . BH LA, &R R ERE B O FIFEAR RN, L
BRI BERKICEEAR M ARLGUE, &AM RPMHIBHRNEERFRM 8., RS, RRFLEE RN 2
HLRE TR — PRI IX L 45 R

TEVER 24710, Landau M Z5[27]0 45 1 BTA SRR F A — LA KON AN BTN il 38 1 AET Y
HRAE, GG REERAS . AR B B I P ZE R R s kB e s kR, (B8 B B
M BTA 5RFEHEFA R BiifFRE: i BTA G4 . MIEHRTT AGA 4itk, BTA Rk atslie
PIA R SEFERI kIR TS AR AR O AR [28], A IIE T —f AGA BHE TN R R
JRERE SR TT G H B [29]
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2.3. [EFERTFLapaES

IEAESR, 18] 78 5 -4 il (Mesenchymal Stem Cells, MSCs)i: 51677 AGA HITTF 7Bl 22, W15 Ik A 45
BIR, MSCs JE5TRENS 38 o Sk R S E A i, H 22 4Pk R4, MSCs HA AR HI A1 £ [ /- 1b i g,
REfig b Z R AE K IR F AN 7, (et 4Us R MFTAE[30]-[32]. Yan W Z5[30)3E i 4 Py 752, V4
PRIT T NJBF A 18] 76 5 T4 il (Human Umbilical Cord MSCs, hUCMSCs){E 597 AGA HIfE I BLE], &I
I EOE Wnt/g-catenin 15 538 B, Jak/b B 7L L4 g (DPCs) IR T2, {2 i3F B & T 4fi ffd (Hair Follicle Stem Cells,
HFSCs)3858, MM SEIER AR 1A 18] 78 51 40 i 5% 455 7% 2 (Mesenchymal Stem Cell Conditioned
Medium, MSC-CM) B /&0, & = 5 (AR B AR K R ABRDR P AA 28 BRI, X P RBAARE 17 L 7E Sk
KA RS EAE FIALEI[31]. 1 Lee Y1 £ [32]38 i ™A% i BEHL X ORI e 11, UEW] T AR W KR
I¥) 78 5 T4 i 2% 14 1% 5% 3 (Adipocyte-Derived Mesenchymal Stem Cells Conditioned Medium, ADSC-CM)7E
AGA BT H A RN 22 41

s PR FT7 10, Gentile P Z£[33]# 58 1T PRP HIE A N B %R 78 51 T4 fi(Hair Follicle Mesenchymal
Stem Cells, HF-MSCs) TS AEEIRTT AGA HIIEIRRE, It TR AEY - Tidie. 4T 21
% B HF-MSCs {:HRTT, 1 57 4 BE B2 805 PRP (A-PRP)AYT, JF4 T T Wt {5 538 B A I /)s
BRATAEAK T HIRCER 45 R B8 HF-MSCs 18 41: 1697 )5 23 J, HARX Ik Sk Rk JE B3N T 29%
+5.0%. A-PRP VEST: 16975 12 B, SKRBUERIZ P38 T 31% + 2%. Wnt {55 @ EE/E BRI
LA A R B 0 B AR T Sk R AE K. HF-MSCs AL /NG AT AR A K DR 388 e 248 48 4 K2 K (FGF-
7). FESIA K (ERK B0F) . Ml TEIE R & (B-catenin) AITHF T-15 5 (Bel-2 BEHURT Akt 180 AR 3k 3k
RAK . PEFRAHERS HF-MSCs fil A-PRP 7EJA77 AGA J5 T B A 535 (IR R R . Wint 15 538 B A IfiL /)
BRATAEAE K R FAER YT I R AT 2 7 OB o AR, 7612 A0 21 1 32 ZERR )2 4 LUK HF-MSCs 473
ERBE MRS, DU BRI P7 V5 (Good Manufacturing Practice, GMP) 5256 2 rh HE47iX fh g™
BB, SO A AR CRAIE S S A R S T34

2.4. HAZ5akiE e m o R A

KRR — S R . Ik, 4EAE R W AR KR gl 35 7 ik i QN T3k R SRR
RIV3E i A5 A R B A, X R R — B A SN RS, (I Bl A R T
ZU[35] [36]o RCT MG F0FH HITHE T AFF 50 Hh 4 5 1R 55 B0 7 324 WL BRI R AR 000D, Gy S 3 0 2 9
KA M Sk BMERARESSE, HIFSm s, 246 LRNIHIR[37] [38].

3. ESHATTHRIRSRE

ST AGA i S0 TR AR, AT LR ILSS: H5, GRS etk
P B TR X, S R IR, 18587 3G FLR, TESHATT RENE I 4 B PEAS RN
KA, RERRITI R AYE: e, ESNAYT RA R T B EEA T A, T IR N A AR
1M, JEFHAT WEIGE 2. K, SZEMEER. AT BORFRE SRR LR B R 3K AR 2 A
R, 0T BORAFEANEE R . T, K AR AEE N R E A 0. =, I AR KR, BRI
TRz

JEERAK, TESITIAAE AGA HRTT L BATT RIS AT AT 5o BB BT TR ARBOR REE, KRR
TESHAIT RIS A I el J7 RO 2 e 3 20t — 2D m . ARSRAT 77 1A BOT el R
RCT WIS R R A FRESHAT ARG R, BRI, SCHURHEIRYT; @B E IR YT 3K
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W, ARAE R R R RIET . AR S ORI . BUE TS BT SRS, N R S AT
E D
4. #hig

LT, FESHAITIEN AGA WI— B IR T ri, B R S R R RS TSR o TESHRTT
T EEE SR BN MBI KDL R e R R MG T S o ORI E T o R4 /MR K
ATAEH R ESS . A T P33 3 5 0 1) 78 5 20 M T S5 7 VA AE I PRATE 7 o R B Y R PR 7 288 22 4
KRR, BB TCHIRATBCAR R E, FESHRTT A B AGA FINRIT R IE N E Z AR, D ok
SRR RCR

B
R PRI T 1 52 B B AT B I L

&5k
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