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AGA Androgenetic Alopecia BB EER K

BMP Bone Morphogenetic Protein BRSREEH

DHT Dihydrotestosterone ZE =

Dp Dermal Papilla BEEAK

FGF Fibroblast Growth Factor R 4 A K B
Vascular Endothelial Growth Factor

VEGFR I P B AR T R A
Receptor

VIF Variance Inflation Factor HEEKRAT
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Clinical observation of microneedling combined with scalp
nutrient solution in the treatment of androgenetic alopecia
Graduate Student: Xiao Yangqi

Instructor: Associate Professor Ruihong Yuan

ABSTRACT

Objective: To study the effectiveness of microneedle length and treatment cycle
combined with scalp nutrient solution in the treatment of androgenetic alopecia and to
find the optimal parameters.

Methods: Subjects were screened according to the Norwood-Hamilton grading
scale for mild to moderate AGA in patients aged 20 to 35 years attending the
Department of Plastic Surgery, First Affiliated Hospital of Kunming Medical
University from September 2020 to December 2020. 40 male and female patients, 37
males and3 1 female, participated in the study for a 21-week trial. The first half of the
subjects in groups A and B were randomly assigned using a "coin flip" method to
group A (N=20) for 0.5 mm length microneedles and group B (N=20) for 0.75 mm
length microneedles, with all odd-numbered patients receiving 1 cycle per treatment
and even-numbered patients receiving 1 cycle per treatment. Hair regrowth solution
was applied to the hair loss area once a day in the morning and once in the evening.
On the day of treatment, the operator sprayed and massaged the area after
microneedling to promote the absorption of the hair regrowth solution, and no hair
regrowth solution was needed except for the treatment time. Subjects were given a
subjective score before and after each treatment based on scalp and hair changes
(including scalp itchiness, scalp oil secretion, dandruff, hair loss and hair regrowth),
and a pain tolerance score at the end of each treatment. The plastic surgeon took
photographic records based on scalp partitions at fixed points before the first
treatment and every 4 weeks to compare hair growth or loss, and scored at the end of
the 12weekly treatment. After 12 week of treatment, the efficacy of the treatment and

the search for the best parameters were evaluated based on a combination of the



physician evaluation form and the subject's self-assessment form.

Results: The physician score results showed a significant improvement rate of
15%, a moderate improvement rate of 7.52%, a mild improvement rate5 of 4%, and a
total7.5 of 8%, indicating the efficacy of this microneedling combined with scalp
nutrient solution for the treatment of androgenetic alopecia. At least one of treatment
period, frequency of hair growth solution, and microneedie length had an impact on
the relationship between physician scores. Treatment period and frequency of hair
growth solution use had a significant positive effect on physician scores. The
meanl.15 score of subjects who used hair growth solution once a week + 0.88 and
the mean score of subjects who used hair growth solution daily 2 .05 £0.69 0. At the
significance level of 0.01, the original hypothesis was rejected and it can be
considered that there is a significant difference between the situation before the start
of treatment and 12 weeks (t=-3.619, p=0.001), while the mean score of those who
used hair growth solution daily was higher than those who used it once a week. There
was no statistically significant difference in treatment period and microneedle length
for physician scores. Patient self-assessment (the higher the score, the worse the
general condition of the scalp) analysis showed a significant difference between hair
regrowth before the start of treatment and hair regrowth at 1 2week of treatment at the
0.01 level of significance, rejecting the original hypothesis (t=10.981, p=0.000), and
the mean value of hair regrowth before the start of treatment (6.00+0.00) was
significantly higher than that of hair at the end of treatment mean value of new growth
(3.75+1.30). At the end of 1 2week of treatment, the mean self-assessed scores for
scalp itching (2.35 = 1.42), oil secretion (2.95%1.11), hair loss (2.85 £ 1.10) and
dandruff (2.20 - 1.27) were lower than the mean scores for scalp itching (3.20+1.74),
oil secretion (4.00 & 1.20), hair loss (4.65+0.95) and dandruff (2.80+1.49) at the
beginning of treatment. 1.49) mean scores of self-assessment. The different
microneedle lengths for dandruff improvement values 2after 1 week of treatment
(improvement value = score before the start of treatment - score 2after 1 week of
treatment) showed significant differences at the 0.01 level of significance (t=-5.002,
p=0.000), and the mean of length 0.5 mm (-0.30+0.98) would be significantly lower

5



than the mean of length 0.75 mm (1.50+1.28 ), and the rest of the observed
improvement values were not different for different treatment parameters. 0.5mm
microneedle (1.00+0.86) and 0.75mm microneedle (1.15+0.67) showed consistency
for all pain conditions and did not differ (p>0.05 ). There was occasional local skin
flushing during treatment, which resolved spontaneously, with no remaining adverse
effects.

Conclusions: O Microneedling combined with scalp nutrient solution for AGA
promoted hair growth and reduced the amount of hair loss. It improved oil secretion,
scalp itching, dandruff, and hair loss during the treatment cycle.

2 The initial treatment plan was initially concluded as follows: 2 cycles of
treatment with Omm.5 - microneedles per week, along with daily scalp nutrient
solution.

® The pain was better tolerated with the 0 .5mm and 0.75 mm microneedle
lengths used in the experiment, and there was no statistical difference in the pain

scores felt by the patients.

Keywords : microneedling; androgenetic alopecia; plant extracts; parameters;

self-assessment
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EIFAIREA . RIS, RRHEARIRIY® . ASRDYSHEYIR
BT, BHREN LR REYAEET: Ol 5o -EEREE, BENEE
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K ORFBEILLMMEE, REBRIEFNEKE: @REIOKREH/RIE
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BEBERIEIR .
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HHE 40 £ AGA BEEZZ THBERES, K AIEN S ECE] 0. 5mn K EH
EtEy A4 (N=20) 70 0. 75mm KERITRETER B 4H (N=20), FH#ET 1-40 S
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B RR, B ZE R ERUSREAT SR8 1 EHD; AL B RARE—¥32
AEBRTHAKBEAERBERE—IR, SRR 1nl, AFEZE3S5 4
o, HERW, BRZRE-AER 1K, THITFIREBEEMIIGIT RS
FHREE, DURMAERBR. BT AR, FIERREHEREB AT

ST . ZREEZINET A RIES MR, B TR (R—).

£— BESAEE
Table 1: Patient group information

- ) FRFTR
- sl | HRITRE R BERE ol
1 B 22 | BRI 1 AW | S REALRE | 0. 5mn fEt 3
2 ) 25 | BIKIAT 2 AH | B RMEAAERE | 0. 5mn TRE 5
3 5B 23 | BIXiGRIT 1AM | B REAARE | 0. 5mm fst 3
4 5 35 | |XIGIT 2 A | S RMEAAERE | 0. 5mm fét 5
5 5 32 | BIRIAYT 1 A | S REAAERE | 0. 5mm BisH 3
6 5 27 | HKIRIT 2 AW | B RMEALKRE | 0. 5mn fEt 5
7 L2 31 | FKIBIT 1 A | B REAAERE | 0. 5om fst 3
8 B 33 | WkiIGIT 2 A | BREA%ERE | 0. 5mm 5 5
9 5 32 | BIKWRIT 1 A | BRERAAERE | 0. 5mm ikt 3
10 % 31 | MWKIGIT 2 A | S REAAERK | 0. 5mm st 5
11 L2 26 | MIRIGIT L A | B 1 IRERK | 0. 5mm Rkt 1
12 B 23 | |RIAYT 2 B | B 1 IRAERHK | 0. 5mm fsH 4
13 5 24 | BRIBT L AE | BA 1 RERK | 0. 5mm st 1
14 5 24 | BIKIGST 2 A | A 1 AR | 0. 5mm A% 4
15 Z 25 | |MIKIGYT L A | B 1 IRERIK | 0. 5mm fkH 1
116 5 34 | MWIRYT 2 A | B 1 RAEKRIR | 0. Smm BiE 4
17 5 33 | BkiBIT L A | A 1 IRERE | 0. 5mm ikt 1
18 B 30 | Mik¥RyT 2 A | A 1 RERK | 0. 5mn fkH 4
19 5 21 | BWRIGYT 1AM | B 1 IRERK | 0. 5mm FeH 1
20 5 24 | WIRIGIT 2 A | A 1 RERK | 0. 5mn fEH 4
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21 5 26 | |7 1AM | BREAERK | 0. 75m Rkt
22 3B 33 | BIRIRIT 2 AH | B RMEAARMK | 0. 75mm THEH
23 5 24 | BKWIT 1 AE | SRERERE | 0. 75mm 5t
24 5 22 | BR¥EIT 2 AR | S RMEAAERE | 0. 75mm fH5t
25 5 26 | MRIEIT 1 AR | S RERAAEKRW | 0. 75mm fHEt
26 5 23 | IKiEIT 2 AWl | B RMERIAR | 0. 75mm R4t
27 L: 28 | BIKIGIT 1AM | BRMERIARE | 0. 75mm TR
28 B 33 | MIKIEYT 2 AW | |RERARE | 0. 75mm HEt
29 5 34 | BMRGIT 1 AW | SREAERE | 0. 75mm 4t
30 B 30 | BHIRIGYT 2 A | | RMERARE | 0. 7T5mm st
31 & 31 | WkyT 1 A | B 1 RERW | 0. 75mm f8kt
32 B 28 | BIRIGIT 2 A | B 1 IRERW | 0. T5mm f4EH
33 5 23 | BKiRIT 1 AW | B8R 1 IRERW | 0. 75mm 4T
34 5 28 | BRBT 2 AW | A 1 AR | 0. 75mm R4
35 5 3 | BWIRYT 1AM | A 1 IRERK | 0. 75mm fh4H
36 5 28 | WIRIAIT 2 A | B 1 IRERWE | 0. 75mm Bkt
37 Z 23 | BkBIT 1AM | BA 1 R&ERIK | 0. 75mm FE
38 5B 27 | BRWEIT 2 AR | B8R 1 IREKRMW | 0. 75mm it
39 B 25 | BRRIGIT 1AM | BRA 1 IRERW | 0. 75mm Ti%t
40 5 31 | BKiByT 2 A | A 1 IRAERWK | 0. 75mm T4
2 ST RHIE

2. 1 BEIT P4

BRESABEEEE - RETHINE 4 BRTRELESXESBRBIER
(B 1 RIETA 2 RO R4 SL R 18 L B R P o 18] B I B RR R R ),
H 50 SRR R SN Ale, UIHEBSKARAERKERBRERERL, T 12

FGT &R T4, KA T 0, FRERTR (GR—):

i%._.

: EITIEY R

Table 1: Physician Evaluation Form
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W 34 24y 14 04 -1 4 -2 43 34
HER WERTER I BEX| BTN (2FEN | FEM|HEME
i3 = = & B &

2.2 BEBV

ZREEBRIGT I ERBELSEMEBRZEN (BIELEEFEER. LRmis
G KBER. RABLAEBRFEEL #TERTD, XA 408,
BEHOEM, KR T M FE LIRS TR BB LB RERITRE
HRE. ACA BE IR LERPEWREXN TITHAEN, BE BRI
BREXREE, LBRERITT 5 MER (K.

xR—: BEBEWER

Table 1: Patient Self-Assessment Form
FH 04 29 445y 6 5
ERFER TR TRIRESE ZHERSE BRI
WAR D WARDL | kR KEHEAEER | kR EBIHR | kR IERE R
KEER THELE | FEXKE B kKB KELE
i A A L Tk EBE | 20RTRK | S0REA KK | 100 R EL E K
BAXERS | BAMMKE | H23FES | F 1B FEE | EFEBRK
1RO EHAK KKK y- 43 H
2.3 AR 2

BT LA RGBS KE, ARATRESSEX SHOBHZ M Emn,
SR B ¥RIT I REYIMR, 4§ 4 AHEAETH X RS, B RE K52
BOE, REAZFSHE (NRS), A 0~10 KRARBEKNAERR. 0 ALH,
10 AREIZIER, 1bEE B OB H— 1 RRRAAREE N ST, 0: TH; 1~
3REA: 4~6:FEARE; T~10:.EELR. UESPFERRMEKES T
BEKRME. FEMSE. TR,

2. 4 Gt FEHE

RLA3 SPSS 25. 0 BAFHATHER LB 54014017

PIAH (A EEBCR AT RE AR ¢ A0S 2B S R ER BT WG
XfEC SR EST t 3. P<0.05 AZEREBEHFFKITFE .
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% R
1 IERBE ST
ZREILA N, HPBHEIT AN, L3 AN, UBHEES, FFEEEEMER
REFATIRFR R SHEZEER. H3. BRNRXSETEER (p>0.05). A
A FPIERS 28.2244.44 3, B A TVIFER 27.424423 5

2 BRSPS

BEWIT 12 AE, BENEZRELTBREARAF (B—) REKRET
LRBEHER (B2 #TEMTEFS, 2 BETERE, HEREER 15%
(N=6), TEHEFE27.5% (N=11), BEIEZE 45% (N=18), THEHEZX
12.5% (N=5) (3% 1). FIAMERSHT 0 REIMIFL 25 AETT A 8,4 KB
WKL 3 T2 mIHERRR, BERTRE. ERBHE. BEHKEER
BRE, BENPSERNEZEHRITRER BT HREERERRE (R,
HREATUEH, EHEARR: EMIP7=-0.950+0.600*7457 & #7+0.900* 4 K&
PE+0.200* 504 B, BRI R 7{EN 0.383, BEERERITRM. A RBME.
FHE R LR EITITA 1 38 3% AR HE . XERHT F KA R, HEE
it F /& 38(F=7.446, p=0.001<0.05), tBEIEERIGITRAEA. ERBME. MEtKE
hE /D> — X EIFES AR R Ao, ACBESHER BT S EILE N
WA, WTLURIAXFENENNTZRKEFE (VIF) 2883/ T 5, ik
EAGEEFLRMERM,; HHD-WHEEHT 2 i, BMEEEMEAFEESN
Rk, BABIRZRAHBERBEXR, HEREY. FHRKBERSHT, FAH R
I (ERAMAEA ) ZHRERBIRE. WT AR, M KEXN TEM
WaAMERE, NTR GRZ) WEHAEHKEX 0.5mm i A ARG KE
90.75mm B B A, AHANENE 1.42+1.01, B HKEHE 1.48+0.99, HELL
BAREREKEREAXN TR £BHT SRR EEED>0.05), BERES
FEHK B AN TEIMTSSMGRIAE —8E, HREERE. BRIGT—
FRARISCEME 1.30+0.86, B IRIBYT F A HIRITF 4 1.90+0.85, 4118 LLELFE 0.05
MEZEMKPET, ERERRE, ATRAARERTASN TR RFERE
HERI(=-2.210, p=0.033), BEREIT 2 AN S THET 1 AN,
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BAFER 1 RERBRZRAE TN 1152088, SREAEEBNZRETY
4 2.05+0.69, HARILLEAE 0.01 WEZFH/KFET, EARKRE, TLLAASNE
HRBRES FEMYSRTFEREEERN(E-3.619, p=0.001), FEGRMH
AARBIES>STERMER 1 kM.
WIRZRAE—HF S MIRIT AR (R, EBIMTFSKFITREHIRTR
5 (2.400+0.548), ¥ M 0.5mm MEHFIREIT 2 MEAH, FRRNSRERERE;
PN BARMR TR 1 (0.400£0.548) A 0.5mm BREHGRIGTT | ANAH,
AESRAEA 1| KERK. HRR{TERFHEMITFS RER R,

R—: BEIFFSHE

Table 1: Frequency Analysis of Physician Ratings

£y i WW A B4 (%) RRE %)
0.0 5 12.50 12.50
1.0 12 30.00 42.50
EImiPsr
2.0 17 42. 50 85. 00
3.0 6 15.00 100. 00
it 40 100.0 100.0

R EIMWPS L m&ERIRSHT (=40)

Table 2: Multiple Linear Regression Analysis of Physician Ratings

FEIRHEL R B

HEL R

#

PRt

Beta

t p VIF R 2

RER

EH -0.950 0.616
VEST A 0.600 0.233

R BUR
%= 0.900 0.233

BEHCEE 0.200 0,233

- -1.543 0.132 -

0.338 2.578 0.014*1.000

0.383

0.506  3.867 0. 00041. 000

0.113 0.859 0.396 1.000

0.331 F (3, 36)=T7. 446, p=0. 001

RAE: EMPS
D-W{H: 2.231

¥ p<0.05 xx p<0. 01
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R=: EIMPESIMIL T R 55HT (=40)

Table 3 : Student's t test Analysis of Physician Ratings

HEKE CPE ErtEE)

2 p
KB 0. 5mm (1720) K& 0. 75mm (7=20)
E M 1.5040.95 1.7040. 86 -0.698 0.489
BT 1 AH (=20) BT 2 A (=20)
BEImF o 1.30+0.86 1.90+0. 85 -2.210 0.033%
1A 1% (=20) BRAEM (1720)
EJfEs 1.1530. 88 2.05%0.69 -3.619 0.001%%
*  p<0.05 #x  p<0. 01
RN: EMFESBITHTRIEBICS
Table 4: Summary of physician-rated treatment plan categories
TRIHA
W W /95

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0

n 5 5 5 5 5 5 5 5 40

SEHME 0.400 1.200 1.400 1.800 2.400 1.200 2.200 2.200 1.600
EE)F ARMEZE  0.548 0.837 0.548 0.837 0.548 0.837 0.447 0.837 0.900
W4 gME  0.000 0.000 1.000 1.000 2.000 0.000 2.000 1.000 0.000
BA{E  1.000 2.000 2.000 3.000 3.000 2.000 3.000 3.000 3.000
JHZ  0.300 0.700 0.300 0.700 0.300 0.700 0.200 0.700 0.810
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E—: 231 12 BRr B8RRIt
(BINZ=2ARAZREEE RIBITRIMN 12 BT &R EElmick R B84k
XFEED
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B=: & 12 AT FERXRHHEE
(BA=2 A FEZRAELETRIGITION 12 BART &G RREREELRR
HEXFELD
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2.2 BEBIT

W R B BT EUIE (AR BREN. BB MRS BN ki
BEB. KBEBR. BRER FEGIZSTHIERE (R—).
2.2. 1 L RFEFH

X LLIG T AR AT AR 12 BVEIT I $ia Sk R I &1, 7E 0. 01 /KPR B E M
KT, EHEFER/E, TR L R AEBRMGTT 12 ALKEHE
&2 (8] (t=10. 981, p=0.000) REFEREEEZFA, PLKLAMKX HERFH,
EIT FFIART L R BT A S R EIME (6. 00+0. 00) , &M B & THIT & RE k& H
A B LI SFIME (3. 751 1. 30) ; ¥RIT AT L R BT A B RANETT 4 AL RS
Mz %A ERHEERME (0>0.05); 7£0.01 KFHEEHKFET, ELEERE,
A LLAAVEIT 4 AFIVRIT 8 AZIE (¢=8. 062, p=0.000), 847 8 AZIWEIT 12
FARRISR KB EBRRFEREEERT (t=3.984, p=0.000). FIAMI A
t R E AR .. HEM%E., BT A (t=0.241, p=0.811) X TiEJT
12 Bl (BB E=RITIFRIIRSIRIT 12 AEHES) NERME, WERTT
DAEH: ARFEHKE. BASE. HT AN THT 12 ARNEEEHEA
SR BEE (0>0.05), BkF: ARBEHKE. HAME., BT AN TE
57 12 B EEHSRAH -8, FREZRME.
2.2.2 BLR1EN

XF YR Tr AR RTAVRYT 12 R RER TR, £ 0. 01 MEZFH/KFET, &
HIFMRIE, ATLOARIBIT RN E KRR B AE R EEESR (t=8. 473, p=0.000),
PAR B RS ZER T, JRIT FFAART I R 1B 0 8 F B iFHI-FHE (4. 65+0. 95)
BTFRIT SR HFHE (2. 85+1. 10) . 7E 0. 05 MR EMKFET, FELEFEKIK,
A LA BT FFERRTAIEYT 4 B (4.25+1.21) AR R EMR (t=2. 726, p=0.01),
697 8 A (3.35%1.05) ZIAMEIT 12 G R &M (t=3. 606, p=0.001) 2FF
EREWERK: 7£0.01 WEFMWAKFET, ELEMBIL, TN NRIT I
FYayT 8 B KR IE M (t=7. 093, p=0. 000) . Y447 4 A RAEIT 8 BB K1
7 (£=3. 984, p=0.000) F BEMER . FIAMIEE t KIEEMAKKE. H
HIME. WITRAX TR 12 ARRSEENERE, ARTUESL: RARM
EHCE (t=-0.-0.940, p=0.0.353). FAZHZE (1=0.000, p=1.000). J&I7 FH#
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(t=0.466, p=0.644) W THEIT L AR EEER/ I LSRIHEE M
(p>0.05), EHEREAFRMAAHE. JRIT AN FIRIT 12 ARBEEANIRIH
—HiE, HREGIEERM,
2. 2. 3 LB RIER B

X YR T TR RTANGYT 12 B JE 3k BB el 40, 7E 0. 01 U B FHEKFE T,
FLERBRE, TLLUARBTIERLERERERFEDEEER (t=3. 43,
p=0.001), BAREBMAXTLER TR, BITHHLEREENLEE BITHKFHE
(3.20+ 1. 74) B TRIT ARG FIHME (2. 35 1. 42) . 7E 0. 05 IR EMKET,
ELRMRE, TLEUARRTITHREIAGIY 8 A (2.80£1.18) EkEEEEMR
(t=2. 082, p=0.044) . ¥BJT 8 AZIAIFIGIT 12 A5k B EEE M (1=2. 467,
p=0. 018) FEREMER: WBITIFIRRTFIVGST 4 A (3.00£1.43) JEk R
L (t=0. 941, p=0.352) . ¥&JT 4 AZIRAIFIIGYT 8 Ak BRFERE M (t=1. 275,
p=0.210) REEIMHERME. XMHIKIT 12 ARG, MeKE (t=1.881,
p=0. 069). YA¥TAHA (t=0. 200, p=0. 843) . FHZIHZE (t=1.013, p=0.318) XF
LR EFEBRAEEATHIRAE B, FRAERE.
2.2.4 LBHER

ST YRIT R ETRNEST 12 AR LB ER W&, 7 0. 01 MEEMKFET, 18
HIRERE, TLLUAARTIIERLERRFEREEER (t=2.623, p=0.012),
DERABEMIEERTH, RITAKRNEELBEREE AN FHHE
(2.80%1. 49) W TVRIT G RGN (2. 20+ 1. 27) . 7£ 0. 05 B EM/KFET,
EAFRE, WLHARBIITIFRETMEITY 8 A (2.30£1.32) FLEEMR
(t=2.360, p=0.023). ¥&EIT 4 A (2.65%1.23) Z[EHMEIF 8 ARLBEM
(t=2.479, p=0.018) FERZEMER.: RITABNNKBIT4ABLEBRER
(t=0. 902, p=0. 372) . ¥&yT 8 A ZMMIEST 12 A J5 LB 1A (1=0. 813, p=0. 421)
BEEIRBERME. XHIBIT 12 ARG, ARIGTAEM (t=1. 324, p=0. 193).
FZMZE (£=0. 433, p=0.669) X T LBHEABBELTHRAL B, F&
FERE, MARMSEKENTLERERNE 0. 01 KFEEH (t=5. 002,
p=0.000), VAKX EMXHLERTR, KE 0. 5mn FJFH{E (-0.30+0.98), B
EARTKE 0. 75mm B F{E (1. 50+ 1. 28) .
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2. 2.5 AR ¥

Xof IR IT FREARUANGYT 12 JB 5 Sk B AR AW E L P &0, 7E 0. 01 B & 1K
FF, BARMRE, WLARNBITERLEMES BERFEREEER
(t=5. 547, p=0.000) , PAREfETLLZRAIA, WRIT ARG B BIPH
SEHME (4. 00 1. 20) M TVAIT SR FIHE (2. 9551, 11) . #£ 0. 05 IR EM
KFTF, EARFRRE, °TLANETABITREIT 4 8 (3.80£1. 18) Flfgs
WHEM (t=2. 082, p=0.044) FEEEMER: 7 0.01 KEEMWAKFET, ATLUA
RYRIT 4 FANEYT 8 A (3.201.27) RGBS E AL (t=4. 088, p=0.000). ¥&
ST ARG TT 8 A JE s B B (1=0. 5. 099, p=0. 000) FERZEMER; &
T 8 RZEFNGYT 12 e Ag s 5t (t=1. 533, p=0. 133) KEF ERHER .
XtELIRIT 12 ARG, ARMEHKE (1=0. 261, p=0. 796 JRJT A HA (t=0. 789,
p=0. 435). FZHFE (t=-0.261, p=0.796) FTLEBREELXEBELTHE
B —E, HREERME.

R—: FRAREEFEX ¢ RETITER

Table 1: matched samples t-test analysis results of different observations

BoX CRSEEEE)  sm guxt 1-mxt

ZFR t p
ert 1 Ext 2 2)
wigSW 0 AEw WAgSMW 4 4.00£1.20 3.80%1.18 0.20 2.082 0.044%
misw o0 Ay WSS 4.00£1.20 3.20%1.26 0. 80 5.099 0. 000%*
MW 0 EX HESW 12 4.00+1.20 2.954+1.11 1.05 5.547 0. 0004k
miEaw 4  Ex WAESW8 3.80+1.18  3.20+1.26 0. 60 4.088 0. 000%*
wWmiEW s Ex  MgSWA12 3.20£1.26  2.95%1.11 0.25 1.533 0.133
EERE0 Ay  EEEE4 3.20£1.74  3.00%1.43 0. 20 0.941 0.352
EAEREO v EAFEES 3.20£1.74 2.80+1.18 0.40 2.082 0.044%
RERE  Exf EEEEI12 3.20+1.74 2.35%1.42 0.85 3.443 0. 001%%
EEREE4 B EAFEEES 3.00:1.43  2.80%1.18 0. 20 1.275 0.210
BEEES Ay EAEE12 2.80x1.18 2.35+1.42 0.45 2.467 0.018%
kigtEmo  Ex kJBfEM 4 2.80%£1.49  2.65+1.23 0.15 0.902 0.372
LB Ex kB8 2.80+1.49  2.30£1.32 0.50 2.360 0.023%
kiEmo Ay kBHEm 12 2.80+1.49  2.20+1.26 0. 60 2.623 0.012%
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R—: FAMBRFRN cREITER

Table 1: matched samples t-test analysis results of different observations

BoX CPIEEIEE) e et 1-mn

&K t p
AEX 1 AiA 2 2)
LiEtEm 4 Ex K/BEM 8 2.65+1.23  2.30+1.32 0.35 2.479  0.018%
LEtEms Ay kBHs12 2.30+£1.32  2.204+1.26 0.10 0.813  0.421
e  Axw  BEEM4 4.65640.95 4.25%+1.21 0.40 2.726 0. 010%*
BEER O By  BRREMS8 4.65£0.95 3.35+1.05 1.30 7.093 0. 0004
BEtER O A  BEREM12 4.65£0.95 2.85%1.10 1.80 8.473 0. 000
REtER4 A  BAEBAS 4.25+1.21  3.35%+1.05 0.90 3.984 0. 000%k
BEERe Ay  BEREM12 3.35%1.05 2.85%1.10 0. 50 3.606 0.001%k
skewHEo AW kEFHHAE4 6.0010.00  5.90%0.44 0.10 1.433  0.160
krFE0 AEx  KEFHS8 6.00+£0.00 4.6540.95 1.35 9.000 0.000%*
krHEo0 Ay kEkHE12 6.00£0.00 3.75%+1.30 2.25 10. 981 0. 000+
skkg 4 X kR¥AES 5.90£0.44 4.6510.95 1.25 8.062 0. 0004k
kk#HES Ay kRFHE12 4.65610.95 3.75+1.30 0.90 3.984 0. 000%

¥ pK0.05 = p<0.01

2.3 Z i 521k

FIRMA AR ¢ R EH AR KEN TRRERNERE E—), TLLE
He ARMEHCER AN TRBERAERIASRIAH BEM (020.05), BWRE
0. 5mm %t (1.00£0.86) F10. 75mm %t (1. 15+0.67) W FEIRH R =LY
RMH—8E, HEBREERME.

R—: B KESARBMERL « BB

Table 1: Independent t-test analysis of microneed!e length and pain

ST b AR FiE REE FHEEE  ZEE 5% C t df p

¥ 0. 5mm 20 1.00  0.86
EIETER E 0. 75mm 20 1.15 0.67 -0.15 -0.643 ~ 0.343 -0.616 38.000 0.542

Bt 40 1.07 0.76

*  p0,05 #x  £0.01
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2. 4 AR M

BIT R 2R E AR B B B R R, 18T 458G B 1 sk B
a (B—), LEEZRE B UREBHE, 7T 30 24N BITEM: b, SRBIT
BAERT, HRAMRET REEE, RAZRE LR, R,

B—: ZRXEBITHIE R X BB IR L
(EECRIEITRTRIE R, FTENZ 0. 75mm 1 2 AABT ERZAER A, WL
TRIGT X RS R, SRR E A T 224D
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¥

AGA FRIAE %, BT vR—HMESEFERERAER. BERE. BERES
W BEEKFHTA BB SARRARERT K . WATE I @R
AGA BEMAKERMTIEROEEAEER. GEEEREK. FEMMERIE
AR RS RmEEWERREE AR RIAENZRE P, BRKIRRE.
FEAR A HUER L 60%, % JBUTIEE I KM & it i 80%. RS, bk ZikE
IRT 2T BT RSN RSB O IRES G YT, REFERSFEURTA L, |
R Z Mias7 A K R AR B E MAFRTT « & HE T BUKIE 2 1M
7. AR TRE T L EZ 58 HRZHIT IR, UEgEHEER.

M ABERNZ A T K2 A AT . Kigt/R . RIERT SRR HEEY,
BRI L AN H B 6 NARE, BEWAIEIT, LI T B OB &
TEKREM. BEEIERIKTEY, DREGWETT, —RUDRKE 5a-
EFEEE R RS R £ . REWEITH, KRR, BUEX
o REMAGE R ERE, BEIRBIIIHAY B, BR)D L5 E KK
R B T A R R B, IR T BIREAIT &, BRATRET R T W LIZE A AN A
IR YT — R N R LT B . S R — M ALE B E BN, EIRIE TR
EXED), FERERAREEGKRERIMIL, XTI FRFRE,
SRR, IR SR S R AR 4, SR i B PR IR B 2 i e D RS T
BN AT AL PR R REAR G, 753 S A2 98 O 25 403 B SR = AR AR L BT 3K
W XTEST SRR MR BTN R TR, ORI R TRRE, R
TERTE B REARES, v PSR NLE R, B2 BESHRARNR K™,
FRZET A N ARES RN RS . B EFEREEONMERE " L
B/ AT A2 A KB, 885 L /IMEE AR B2 kA B R AR AL S 0 R e AR R
T 2. TEEHRE SENS OB E & T BB RER XN T4M, REBRE
K. 3. BREKMRERME N ZAEKE T B-EHFER. Int3a A Wntl0b Y
WRIE . HRTKTIENBTT AGA B AL M2, 5E Gt gl s A AT X LU
SRR I HL A BE A Sk BB SRV AR 75 B AR BT AGA AT R, [RIET AR 14T
BTSSR . SKB BN, Sk RS LRI R

SIS KA RBOVEDIRE A £, OFEEEEREY. R,
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HMAARRIY) . NSRRI HABT SR . BF LWIERIZE RR TR
TR IR RRTHENAERKY, fEEREK. RERFEELY HME, ¥
IR IEER, SE L MRS, 1858 Shh & Wnt/ B —catenin AKX, it
EERMIEPRAEKEEDST, EKBEEKY, REBTRBAZAR", B
EFMAA T B EE B TR E0 ERK A AKT 15 5@ B, (23 B L4 AML
HEN RN A BRAE KRB R .

SEERICGI SR, BT8R RBEER 15%, P ERER 27. 5%,
BENESR 45%, S0 87. 5%, ULEHMIRIE G & kKB FRRIETT SRR A K
JTRREY) . 2RSSR AT SR, Wi 24 AT B EEIESE T BA A AR AT
BNKEHURETA, BRMCKE#/RENEITHARL, BRBHESERN 6. 1%
HE A% MREE. NERETASR. ERBERME. MEKESERES
SMEZBERIRR, BRTRB. A RBUIE. HHKEENEEE, THEITT
SEARZEHATLRMER B4, THBTABOEBRKLENR
0. 600 (t=2. 578, p=0. 014<0. 05) , FIEIRYT A I EITITSr =4 B E M IE M
LK R, ERBRERLEE REMEN 0. 900 (£=3. 867, p=0.000<0.01), =Bk
E A RBINE X BN P= 42 B EMIERZIX R MEKENEIRREE S
0. 200 (t=0. 859, p=0. 396>0. 05) , EWRE ME KEHALXTEITIT S 7= E 0K
F. FTUARTLAE W, T R, E RIS ERITVE 574 B2 () 1E (A 2 %
Z, HEETER 1 ASETRER 2 BETTS, 8K 2 AEMETTTE
REJEREERFEEEA: HETERAGH | RERR, SREAERBE
BEFEIFHR . BRMEKE ARSI EMITEA =AML R ZEIERE
YORTT 1 AT S, Bk 2 ARG ST A Sk R BUE N L pEE, 1Y
AR LGN, SEARHIREUIIE Y 5- o R JREE T ZUAN 11 RUA 55 4 P S e B ik 400
HI7, 30 5 o EIREERIFEIERA  SLRTHE AT i 320mg/d SBARMEIREAAN 1mg/d
TR HERZIR YT AGA, K IN 320mg/d SEARHEIR BRI B0 R 9 38%, 1mg/d JEARHE
FREIA 2 68% ', BT AFEI 242 R Hh i M Ao 4B AR AR B A 3k B
3 AGA BTl R % BB s Ik B2, T B AT Fr IR E R A B kR f5
M A BIIKIZIRE . 456 SEIR T3 AR AOBE FH R SR ITVE 4 2 IE RIS R,
FEMPUE T XA, BEAZEA RS o, HIEETERIT 1
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JERIRTT, Bk 2 MBRARITET A B2 ROEERN E R, ATRECE £ R LM MRAT
HEERKET; 7 HE S PAEIES D& 65&M4F T ol B iF S B RERXE
T, RFEERAEK. TWF, NEMMEHCE AT RN 4 #0020
F, EBEBE AR L AU 85K LR IE 17 I B M LUK SR 25 ik, I ELBR 1
FE—E K EEVE A LR/ B R0 Fl BRI . i3 0. Smm £ 0. 75mm FI7RK
SRR ERTE/DNREKF, 0. 5mm LB AR BAE EE T 0. 2mm S04 AR Wnt10b
mRNA FiE (23.2 1%) BB . Wnt/ B —catenin {5 S/ SHBIE UL K 4
KAEHRER, ©FBT IF NEEMBTHAEK™. ¥nt3a 1 Wnt10b
S22 M1 Wnt (ESESEZ, R Intlob B REREEMEFEERERERK
MBS, Wnt3a SR RAKKMT RIEAFER, BEiCHmEEES S HF BR4H
W EERE. /R SEIed, 0. 5mm B AR EL T 0. 2mm AT B R K
Wnt10b mRNA RikE E3IN™  (23.2 %), WAMKE A FEEHSDNRAREE
J%, 0. 5mm HETEY 0. 75mm T HIZE FIFA L LS EUE % KK Wnt3a. WntlOb 3%
BERIERMREFREENZRKEHERERK, RELREHTEEK,
FEEZARKEME R, B —SREH,

AGA B RN A B EISMRERE. AT EES LHIEG R AGA 1BIT IR
HEXBELES, WERSHEFRET, T EEFEWBEZAHETEAZR,
HI AGA FT B0 B PG 5 U 2 33— 5 1 0 =00 2 B A5 T AL TE Ifs IR e b 451 328 i
e MEFHEAMNEREYEFBERAEY— OB HLEFEETHEEL
T, REWRIEFKEEFE S EWEZ, OFELEER. WMIESW. BEEL.
R B LR FT R RN, AT EEOERES RIT . IRIEEE BITRAT
BHUTER: BT TRITARES AKX THETBRICH, £ 12 Ak
TG, BREHFAELRKBIEE S 15% (n=6), 85%HIZRE (n=34) A NE
REEHERBRKE, HdF 27 5% ZR_E (n=11) BHH 2/3 EBRK .
JRIT TR RISk R H AR B UUAA YT 12 A SRR BT AE B A2 P 0. 01 /K B35
M, BRIT 12 ARFAEBRITAEL . KGR a2t
B AT RSN SE O REGIETT, ERFIRESEUATALE, MIRBT R
RZHEIFN EMEERAN RS, 2 iRERE TRMNE, BEE— T2 i
PREVIF TGRSR RIRYT . T BE— RS T T3k B3 Bk KB A it —
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SUESE TIRITHIA M, IR BB AR BAR TSR, HRTiifmsg
12 ABIT RN EENE BEHER. BRRMEKE. AHME. HITAH
SHFEIT 12 RS ESNIASRIAE BEE, HEESIT¥ER, £EH
BEIWBRZSH, ATZRERERRFNEGEES, ERYE, £2HZ
REBRRERTFET —ERENER. BT ERERLRERAHER TS
f, BRITRIREZ 12 AT RSk R R A BB ER, AT EREE
PERERAR AR 2/ . Sk RE R LR EBTEnE RN, AEERERE, &
Bl gmAe . ARBIRE, FRA LRSI, mEESLEERRR. F,
T IR FFARBTAIYGIT 12 Ak Mg KBBREEEERER, mMA
HEBE T EMA. REKE, 7£0.01 HEFEWEAKFET, BTV REREKE
ST LBREFAREEER, KF 0. omm ik (-0. 3040, 98) jAIT E A K/E X
EEATHE, SHEBRTKE 0. 75mn B TH{E (1. 50+ 1. 28) o LB WM
NSRRI . SR OHERE, TRy #iRE, SERIT N7 3 IRBURTE
&, ENESRENS T EERENEGEE, —SREE LKE T L EEBTE.
TR AT R, BECk R AL, S8 7 kR, R4 amie s
RER TR, LRSS T KEBIER.

AFEIRE K E A TRB B R AT A RILH B2 (020. 05), BHRE
AR KEREAN TR BN AR -8, IFREERME. RER
HR A RIS 0. 5mm F1 0. 75mm, FH 25%0) 5% iRE B HAREERE, H 75%
B2 RERE 1-2 S EE. ZIEBERERBOL. REBAREERBEITE.
TR B USS TR KR REAR ™ o Ak TR 1E S, IR E A AN s e B a iR n™
Rk, HHEATFLEE, S3EEEARSLEN, TENAENSHEFLENE
K. BEEMAYEHER, HETTRSSEAYEE, FHMEY R EEM.
T UEBA RS R BRI SR, AMURERNKERAH, EFEE— SR
WEFRIThR R &t . AREEEREF, 40 LZREIL S HIBTHITE, WRiE
BTV B P IE ST A, X R T RN A 0. smm B LAT 2
FIBEIT, FARGRERLEERBR, HXAHEENTER: SAEH 0. 5m
W R AT 1 BT, EREAMR 1 kK ERR. &E6EMTNHZ Tk
YR, BT AR EEREE N 0. 600 (t=2. 578, p=0.014<0.05), =ik
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EIRT RS ERIES = E R EN EREIEXR. £ RBFENE IR RBER
0. 900 (t=3. 867, p=0. 000<0. 01) , BEIRE A KBRS EINITS =L B ERIE
MR WEKEREIEDREBIEN 0. 200 (t=0. 859, p=0.396>0.05), B
B KEH AN BT ERRRR. #— PR, TEEHENGT AR
FRIIRBORN A WA R AR DAS YR T R, SO AT KB, RBIEERIMETK
B, GEZHSHMAIFRKITES, RIEIFHET TR,

LW WFEGRENAE, BT ERUCRAERRMNZRAE ERFS, T
ZWIER X # B HBRARRE, #— LR F I B L BT IREAT R
ST A FEWFES T EFRE AN s, BITERE LR NET E pE
B ik, AERERBIE £ BEER LB KIAEEE, TsHaT i /E4LiHt
T A .

gi b, AGAfEN—FhBH W R KEY, TRETBRE LB E FRIRIAIT AGA TEVR
STRENEEEREK, BOBRE, B THESW. LEEE. L8, #1F
a8, RARER, HARRMES, BEEZER, KNEREF, REMREFHN
FRTS. R, WP ERRERGBIT AR SAMA 0. sum M4 KT 2 B
BT, FINGREALEERR. FEHBINEIT MRS & Rl A mE
PAYSINYRTT ROR, BUARE KB DR B E S ENREIKE, =T #E—F
REBITRR. FELIFTA 0. 5um A1 0. 75mm FIMAHKE T, KR 28T, &
ERZNERSBLGNFER, HEETHUEZKAKIT.

& ®

ZE, WS RREFFWRIBIT AGARHE T RREK, ROBEE. HIGT
RN BCEmAE . RERFE. KRB BRIER. SRR, BIEREND,
BAEER, BEARRMED, BEEZER, WKAERE, BAIREFHINMARTR.
Y, #ISEHBRERNET RN BAMEM 0. sun FiHEHKAT 2 ARRIY, H
IR RAE Sk BB TR - HHA5 BN YR 77 A A AR B A R T8 T AR DU In v
SRR, BRI KE UK B GERHEKE, IR T#H— PR ERST
R FESLHFTA 0. 5mn A1 0. 75mm IREHKE T, AR ZRE, BEBRZN
PR PEGTEER, BEETUEZKGT.
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BER TR % 5B HLBIRTR TR

SR Hhw W "4
RE: BT THRLS REERRE. BREHES, THRETURAREEARG .

BB B REFEE, T4M ] AR B E a0 HE R T AR EL TR
SARES . BT TR L W, TARRENRRE KM, 8
i 408 (adipose stem cells, ASCs) ZEMEITAAF T EHRWEFTERER
Mzt (BRSUME MRETHR. BBIFEREANBSHTZ. B HE
ERMATAHREEENRE, XEFEN TR ZHATEREASTRS. BR
BE. AREREENTHEH. ZXEEHERICER, REHTHRE mMMLETH
HE LR — SR R R T LU AR .

}egiE: T4, R4, ot 2R RBE

Research progress on the regulation mechanism of
multidirectional differentiation of ASCs

Xiao yangqi’s review Yuan ruihong revision

Abstract:Stem cells can be used to repair tissue damage due to their multidirectional
differentiation potential and self-renewal ability.Through their self-renewing
properties, stem cells can proliferate throughout life to keep the stem cell bank in an
undifferentiated state.Through the multidirectional differentiation properties of stem
cells, stem cells can produce different types of differentiated cells.Adipose stem cells
(ASCs) are adult stem cells with self-renewal and pluripotency (pleistodious) isolated
from adipose tissue.The wide distribution of adipose tissue in the body, the
convenience and simplicity of materials and the relatively rapid use of tissue repair
make adipose stem cells widely used to repair tissue damage, scar repair, tissue
reconstruction and other aspects.In this paper, combined with the relevant literature,
some research progress of the multidirectional differentiation regulatory mechanism

of adipose stem cells in recent years is elaborated.
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ETFHRL AMMLERE. BREFHERS, TARTUAREEHRSN.
B ENK A REFRE, TARTUEB M EaPEEUEFTHREL TR
RS A, BT MRS e, TR AR R AR
BT, FHMAENARARBERE AL, ERXEN, TR SHESHEREE
SRR R G5, AT AT AMIIEE (BlngsE, BE, Eahik, R,
H 2> W/55 IR MEERE) RET 20, FRNEEM LR IAEKETFER
6] L, BlnmgREy, BhET, BSRZEREMARIER (ECM)
278, FHRXEN E REFH ML 70045 € R o BB RO R, £
XA RGBT, TARERTHR, ZTHARNREEHARMER, TR —T
A AR B RRRES Y, —3RR S RN TR 2B MER T —
ATHRIEH R, FEEEFRNES T AR, ZHAREE
HEANRFFER B, EEHEANRENSURER, 7E T EITRALE R
MR R, XEENASEREMARERADTERANARSEL., ERERBR
T, TS TARNSFEZES RSB TR, FH-E 5T HRGER
R HI P~ T2, PRI T 40 Mo 2 B R 4574, (TR RIS AR
FRECEANRA b AR XS Ra e 3. A SOt A 7 T4 AL B 25 TR 4G R ST AL R B9 B TR 3
REATERIR
;i laE v

REWTT4HM (ASCs) RMFERT AR T 0 BRI AR BREHFMB etk (&
mE) BIERET AR, RITAAR —MRERBNASR, BSFPamse
RIAR, WG ASCs. AUMERTZEAR. RRATAHM (B&. K. BE) | RI%EH
M. mEFRUAKE. WRARMKESN. SIARY, RENMEEERCRESE
W REMARRAEEZR RSB THRES~E. MEMLEE AR . ASCs
FEEFETROREHARRNLE R B X, FHARTARERARDI R Z.
B ER BN THRERMEMPUE, E50HHE ASCs NEXTHEMEEIENK
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WG, XEBRETARZATERASHRG. BRBE. ARER2%ZNH
[i8

TEASMALATES, THRSUTLESERFELAR. Gl WELF
R 48 B4 KAISRIE S . ASCs REAR P ERIENRET A,
FKikEFEFRRFRE (CD73, CDY0, CD105) , WXt CD34. CD45 1 HLA-DR
L 2R, ASCs B EREF R, MBRFZESLEES, Bl
SRR R R, AR, ASCs HIER7ERAMILE RS FEFTH
RMBRE. B2, ASCs EIRKIAKFIIRREE, EAEMEIZFRIEES /it
RN IR EIT R (E=FrBRMEBIUBTE) » AT ¥ ASCs FRINHIEELL NIEIR
SRS /7.

2. Ja i F4h R p 52

1964 4F, Rodbell ZEME 3% B AR T MAEHT A b o) B AH 4,

1977 £, Van # Roncari X FERRMBETALUHIT T 4047, MEHFES R
Uiy 440 BB P 84 T S R AT A A T 4 e 220,

1989 4 Hauner X EA1EE 7B 3F 4558 T Bl R 5 40 0.9 Fi s 4 B T PR 4 P,
HESEAANLE TR R TR ERBERAELSM T RERBL TR
VENER BRIT AR MM R BRI TN, ORHI G T % SUR B 7124, F ik,
Zuk RIEAIEE B T —FhRR o B Er 2 40 MR 40 B 5 im Tk i A s 1t R
RIS R, XA MRA R AR R AR I, JITPREREEEMER
RARCYIRIERIHFHE, FEARSIFBERFRK AP, JFHXSMMERRN T 2
B

2002 €, Mizuno FAIEE T N\BEZEEFABERNEE AAINTH AR
T R LR P 226, [F4E, Safford K3 RIZFEENRMAREABRE PR
R T RN RIEH B R 40 M S VR P, —4 )5, Gimble FARHFHT RN
W& VT BN H e B R A R B T IR T RIR R AR T, JRESE T BTN Z RE
(28],

2004 ¢, Miranville XEA1EFEHR T AAFIRIFIRE I A RAGTHR R
FRIMEFRS> (SVF) RN TALMM: ZTBU, B THARER,

anh
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2005 FEFFAR, MR AR B 2H 2R rh 43 B L SR 0 N 25 R i IR ) o o 4
MR E IR SR RE 31,

JERBIB R TE T AEUR B B B 4L 2300 i iy 22 5 40 A2 () 7 Jo 4 B I R 18
i RRRF AR E T AR, FARIIAARLT 5, RAEPRERE. £k
BHAREEIA, X3485k B e By 430 B8 Y 18] 78 5 T 4 A k4T i EE B L B
FE—EE LNEARFRENRCER, E0UEERANR, XETHEEERA
= R4 i R4k .
RNl o kS

FeR A ER SR MR AR T RN IRB R HR . EXHEMIERT, BWH
LIEMFR BRI 4 C T REARET 24h. TR, AFHEHASRENRK KE
FRILF LARBAE S A THER, B TERBERTERANETHIRT2=4EH
BRIRRTRERE, E B2 RKE L T IR TaRN S BIE. KN
H@Ad 5 IFEE—AE 37°C TR, RUEAREREERPrED . B
OfE, KRR ESFEEREP. BEEFNREAEBEARSUE, Hll,
Rada FEL#HR T —F@E T Hi B8 10 S B REBR WA BT R ¥+ 73 B ASCs Y
P L. 7E ASCs BIVEWETTH, R THRITARNKE, BRI EE
53 BIH) ASCs 7R H BB 58 B IR RS A0 35 ARVE A SE i O S TR 78 0 A =2 04K
Hi /P, RE BRI MER T8 ASCs HitaEL 7, (HEE AERIZERITEL
PAB R M B EF 2 (Stromal Vascular Fraction, SVF) , PR NH.Cl1 &bEE L&
R4, BIEFRNERTREARFEURRKEEESEKMAK ASCs, 51
AR BRI &5 NaCl /8% NH(CL, SRT, B AR B tH B S H iR 305 341,

B WA FR T IER R ASCs MBI FFMA, HE 37T, S5%COHIAEK
BB, ZIEREAY 10XRFIE, I1%FERNEERULK Img BE
Wik, BIAHIZRRE, MHLHEMBERETE T4, ASCs FJLAEREFYF
P I&IE 70 . EREFHAARAERKFGTEEAHERETE 2F, A—M&
FH ASCs HRr=EMAREHEARRAEREESR, REMWEFFH ASCs KI5
BERA, FHRBREBRENT HARESHT = R0, XERFAEL
FTRTHRKEST, BaitihZg, flnERRAMFRERNER. BidilsE
B THRMRE, 84T HAZE, FlnitEnt /@ RRMERIERRNZSR
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4.Je R T4 L

JE B T4 B B Ak TR 52 22 05 TH IR e o T 40 BB RR A XS R 73 R AT
W, A ZRETRESERZGEFEENEEIREY, MEEAEETHRER
B (ARER) WA EAERESMLEENRAR, RREFSENTHR
HH—F AR PRGBS RETHRFESETRFEEREA. HARHA
RAYF, AEARRHNTHARINHRISEIHARBRTEEEEARE, B6E
— L F RS, EUREN. R TaRK bR, BERR
FEFWMT /LR O FLN g A aiE i ke B F AR 4 T F4H8R
H s @R BEAR A F A X FR 2 AT B AMNEAE S R S BUP ORI R R AR X 7R
4 @T AR R ESAESNEESTHRMA LR RS REMRARS
SRS M EBTHBRYAXTFRT R @DNA FE1E T 4K BRA A B A XTR
SE; OFREAMRIBESE, TIBHR_REHEEMNER, LESH L
WENHIRESR
5.RER T4y 4 4k
5.1 RERE 4R BUiR 4L
5.1.1 FRRG T4R MR iE 2 4b B & A

ZEH ASCs HIBIE, BEREEFE (5F: mBYER. L-AEBK.
MCGS. HiZEXM . WREE, 3-RT-1-BEHEL. FEZE/HEER) TEK
i, ASCs MEREAFNBIIMBRER, AFER. BEOREWE. S854Y
BRI FEYIBE 2 ky2 (PPAR2) | Glutd, FHKEHE &8R40 HBIHE.
Ik4h, BIEZER NN TAIRR)G, 1X L i 7e 4 py ) AR s 40 1 22 40 i o AL RO B
145 LLREE .
5.1.2 feBi T 4aMu g - AL R R R

Ji& B T 40 B 1 S 434k 3 B2 52 0 S A0 0 B 1k 18 FE 0 0T 2 4 (peroxisome
proliferator-activated receptor, PPAR)Y 7, PPAR 27 B AR =R RIEKIZ N Z /K
R RIS, 1990 4F Issemann 55 58RI T X aE B — KRR AT EAL
it B Ak Py B AR 1 58 7 (peroxisome proliferators, PP) ¥i%, Mi#idr4 N PP B
% 521k ( peroxisome proliferator activated receptor, PPAR)PSl, B HIAH,
PPAR "5 Na. BEIS)FIy=FKA, H PPARyFERETRMARRBEF
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%, SRS, VG ERRSREIIRAEYIC 38, RYUHERpER
bt _EZ5Y) (TZD) HIZNHUEEAR . X FReRi TAMRETT 5, PPARYR & R/IHIG,
HgmE KXW, PPARyS A AR EERHBRER, BFEKBEAR, B
B R F o W AR B R BUREW. 2R ARAREM AR RBEAIEH
PPARyZE/R P R AT 4RI K B T e iR F E X EENIEAM,

Rei TeRM s AR IS R E R NE SH LR, S Delta HEE
B VRSB REF 1, Wnt, BRS R, IGF-1 55 ¥ BURFERHMERZ, X
LR 2 R A BUE IR — RAU BRI RE T .

5.1.3 BB T4R TR IR 23 4L H R LY

IEERBEE AN, SRR TR RZENHE T EL HINR:

TR E BRI (WNK) & i U4 A5 E WNK1, WNK2, WNK3 fl WNK4
HRMLER/H ERBERIK. WNK4 ENR IR AR P RIE, fERRIRS
R B3 B B 38 0 . WNK4 Rk 56 T R X BT PPARy M C/EBPaff] Fik .
WNK4-siRNA 3341 A [8] 78 )i T 41 8 27~ PPARYHI C/EBPaffIFRIEIK D>, RILA
JE 5 40 RS fig B HEAR . WNK4 ZE B 820 C/EBPPH) DNA 488871, MMREE
PPARYRIZRIE, REH WNK4 AIRE—R{ZAEHITEF. ]

FBE S6K1 W I3 E 0% R B B (mammalian target of ra-pamycin,
mTOR)E SHSREMRBTHIN T, ETSXBNMBABRMNEEES
R BREBANERERTEEEER, XBERNSSHIEN, HPEXEENLR
P4 [R) 78 BR T 40 M e BN BR BT 4IRS RET R AR . IR MRS R B R A
RERIBAAL R SOKT BIRK S0, XA Wnt BEMEE, NG5S PPARBH
C/EBPoff) LR FH RSN iR m, #4

Klotho BT RIEAFELZMHIZEERIM . RT-PCR MIEAFRENEHHEH,
Klotho 7E/MR ASCs H3Ri% . Klotho ZEF R B EFEK T /MR ASCs FHEME
Bed: F R F (835 Nanog, Sox-2 1 Oct-4) )3 iE . Klotho R & F&{% ASCs 5,
LR FE T K FRBRAE M. Klotho BIHF ASCs M Hh4ufu it RRE M,
FRAULET 440 ) I 24k BRIE 5 25 Klotho (i RIZEFE I T ASCs # PPAR-y
HIRIEFIE R R . Klotho HIIEREMH T TGPl RE THESHEN R
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Smad2/3 KRk, XIFFFIEH T Klotho A B&iE T #I1# TGFB1 F1#i%E PPARY¥
15 ASCs FHIRAE L. 1)

A E (BER) ETHRSMCPEIEIER, ERT AN BENRFL
ERofEN ¥ ASCs HHEMIEB HHEA M. 5 ERatfR, ERBIEHMIE] ASCs T
PR EHA R P EEEEEH. XEERE UCP-1, PGC-1of1 PPARy
] mRNA FRiEREEH K. L, ERoE(R# ASCs AT B PR E R BMIEA,
ERBTE# B UCP-1, PGC-1ofi1 PPAR-yRIA RS FH ASCs IFEBRITAHR 7
HHER. ¥

PLTF AN 11q12-13 $eaik E K AHNAK iS4 700-kDa FEE R, BT L
M55 58%, 7€ AHNAK-KO /MRS, ASCs HIEHTARZEIME], Fehidm
fasr iR EiREE T i, @

Bel6 = R HAMENT s LB RR R 7, SR B B B6(BCl6)E R 78 T 40 AR i
BRI P R1ER . Bel6 TERRNT SRR A EAMMS IZFE, FHER
FE R R BB BER 1L L. Bel6 ZEARSMA BT 4k o 35 R g By S BURN 4L i 5 58
. Bel6 BIRERR A HING] T FRAGEEE, T Bel6 LRk T g4k
Bl BUiE T 5 5H S FHHEREET 1, FEPHEARIHRKLRET. 1

TR RSt 4 ZE (Pdedd) EHEH SEREF X, DNRF Pdedd BT
S3ASCs 158, Pdcdd FIFEBIESE T ASCs FKEIEIARAIE L. £HG
FRAE A FE A, EBLZ Pded4 B ASCs HAR U BB B & B 5 G AR I AT &
¥ (£33 C/EBPa, PPAR-y, FREAEFoP2) HIRIAKFREIK, BHABEKER
Fi7 4 PR R AR 75 A 7 4 . (R FE /D . ZER AR A0 UCP1) BXfXFRIX . Pded4 XF ASCs
SUFEEARRI R, @]

BALATTEF (MyoD) HidRIEIGE TR AMA 3L L8 T PPARy
fIRIL, TEHXF MyoD BI/MT3 RNA WWE TS T % Fs B 40 M 9 24k 3R 30 7
PPARYH)&RE . PPARYEZ)T X+ -412 Z-396 F-155 E-150 # MyoD £ &1L
5, TR TERR SN RAR P , XTI R 535 MyoD 4225, %1 MyoD 557 PPARy
BEh FHEBEME/ER. MyoD L8 PPARyFIAFHEBHE AT A 41k, B0

Disabled-2 (Dab2) £&—F ZRENMEEESLEHENTHEER, Dab2
i A R R A A B M R B Grb2/Sos1 B AW R S R K
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Ras/MAPK %% . Dab2 @il {57 MAPK(Erk1/2)iE (R AR Bk, @i Bk
FRALH] PPARy ATUS. W IR BT FE B PPARy. 1)

SHGIEIF (EID1) BEiLAERT R AR T E SO kafiigam. %
4L EID1 /5 ASCs > T HM=RREEMARE, R T =#E8, #i PGCla,
TFAM FiZkhifk UCP1. 52

MOSPD1 B el 40 L F B R8E . MOSPD1 RiBR I ERE T4 B 7E
SNBSS 40, RR DT 4NN A 40 AR7E T S IS R TR /IR
/2. JoMOSPD1 4R B REHEAIREERN, FEENERHREER EE
FAFRELPHRERPAEGHME, REAREKEFHERIR, ¥ MOSPDI
£ ASCs HF /e, B3 |

miR-148a BT MEIFHMER Wntl (—FiAgHIE R REHERFIFD B82E
Fi. miR-148a I RALRIXAIINEMCIFKE TS Watl SRR EREET. E
YER cAMP R4 & BRI H miRNA, B #% Wntl F/EH, MHRE
BRI . B4

Perilipinl (Plinl) A7 T BRI RISRE, LU H i =BREs7E As B 4H i 1Y
FAEFKAR . Plinl S BN RTINS BITERAR . Plinl ZERRR;
MM REEEER. &

PEFRE 0 (ZNF)423 1 521 2 5 HAfE W7 R i) BB /557 . ZNF423 /& BMP4
BAHREERET. SRSEEEA 4 (BMP4) X T EFERAM NG E R
ZFREE. PUBK ZNF521 A0 BMP4 UL R IR B T2 AR ic fl PPARy#: R BUE H
F ZNF423 Wiz, MTosmig i . >4

VSTM2A {EA—F el AR QI RAF WK E B R, VSTM2A KL &
RIXTTESARHTE AL, T FEE NS FHIEAR BT £ AT 2. VSTM2A ZE 34
BT BMP 155 PPARy2 i RIEHIBTA IR 4. 57

KIEHmID RNA RIEBEORRBMERY, BBREN T4 M P IncRNA
HOXA11-AS1 5] BLZE AR AN BE 07 40 M i AR BT A2 B, AT 3041 S5 B BT T RLR
KWEREER, Fl CEBP-a, DGAT2, CIDEC FMIAMRE. R &SI T4
B e i R B HERR R D o 8
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YE5 miRNA miR-26 FK & ) miR-26a-1, miR-26a-2 F1 miR-26b & fig i1l
s AR AR E BN FE RN . miR-26 1EARMHEAM LR
MHIFUIE B EThEE, BiTIPHE Fox119 (—Ff miR-26 ¥E4R) HIFRIA R 1L R HT
AR, Fbx119 $EAR7ESRES SCF & B3 B REEME YN sHi ., &)

Akt-mTOR & 2% 2 i 5 72 R i IE 15 7, DIRAS3 18313 ASCs & mTOR
{55 1) Akt VLHEIEEFR, KA FEEMITR. ASCs F DIRAS3 RITTER LA K BE /G
Akt-mTOR KL BEE S IRENIRRITE A 38 . T4bi ASCs AR T 40
PR RE R IR E . (6

B EREKETSEEEA 2 (IGFBP2) @i IS INK 5 Akt 15 5H 512
Bk ASCs IR 346 . IGFBP2 H)RE % E] PI3K/Akt i@ BRHYIE AT, IGFBP2 Ky
T RIEE L HE INK 1 Akt {5588, #iE CREB 30 PPARy2 HIZRIE. 1]

TENM2 & F Teneurins Kk, 2—FAM I BMpEEMERD, BFENE
JEGSHIE, (E/ siRNA SB[ RcRR AT AR AT 4a i+ ) TENM2, TENM2 =RRRIART
e FELRRLAIT RGN . R ASH 40+ TENM2 St Z SBRSL iE
o7 BT e 40 . e 4 5 B 3 440 M 4341621
5.2 RRBF AR
5.2.1 FRRT F4UBUR & AL i & A4

ASCs MBS AL FE R TEAE K EEFREPER TS RE B F (Fl b 2K
PUIR ML B/ 53R L BR 2-BE MR ERAN- H i YR ES . 4% D3, HULEKEFHER
AREER) KL, ASCs REBFMEIFT RIEBIREE BMPID , 5K
KIERBRL (BEEA, RBERXHET Runx2, BEER, BHEA, BRA
REEH 2 #l Osterix) .

5.2.2 leBi T4 B AL I i

BFHTHRREERZH(LepR). BRBTEIEEHEEERAM T Jak2/Stat3

{551 RIY AN R BB EH . EBHBERMMBAMERT LepR,

DRI AR 5 /I BB IO 5 B B 7 R SN R BB VR A B B B R FE RRAT IR R B i

o dr. B LepR 55 & ST A o B0 R RUAR BV 45 B 8 60 70 B L SR L
RERT T RAI R AR (69
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S-1F f 2 Bt H RS R B AR i1t 49 PPARYy/E 5 k38 T G I 40 M A0 a4
SUZ R E, FRREISRME. FERE S-TREAMH KT FEER MSC
#1, PPARyH S-TERENKFAR, NTIRE TS5 THEGENRSESED 4

(FABP4) MI454, PPARyH] Cys139 A S-EREEAAL S, FFiEFA PPARyH S-
WREAE T HERENE, RHNO NS S-TEHENIT PPARyHFIEHM
RS, o4
5.3 %F ASCs I &1k

A LLE S AR RN ESA S TR, fln. BUAEKEFIMS

(TGF-1, TGF-3), B AR AR H 4(BMP4), it A 44 i 4 & B F (bFGF).
KR EFN R E] ASCs A KIEFES, AIDEMFRASREEHA. A, AE
KBRS SRS REDK LR -2-BMEE, TGF-1 fIRZE. AR
FEHIPERE R HE (GAG) ITEENIREE 2k GAG WFAEIERA T B T A B 434165 o6l
5.4 BRI T4 A i b a4k

ASCs T RA L AER F R 40MIE RINEE S, Bl E . WM
MEBUREN. FERIEEFRE CTRIEFEE (Dulbecco B R [ Eagle ¥ 372,
10% B4 LS, 1 %HERMEREZ) . #78 5% D MEM 5om M) +
Bt 6 AR, MEE TUURAEA a1k, BT ML R REF MyoD1
MUREQERENREL, XETARLEENE, XLapEResai, FAF
EFMARE NIRRT S, ¥ ASCs BHEE T 2R FURF, ULA
HEMN, NAEBRBEREREH—RKE.

BEAEMRETHAEKE TR MEHEREERR 4 BRI RFERE T
b TFIRULAIHEST., T B ASCs fEARSMER Z3-4k 9L VAR B I 8 7168, %
F ASCs #EHk A A4 Z O UL BRI — PRt R E AT+

sk, FH— B IR AR I ASCs B H 4 s B 4R MR /MR I BB T
/MR SR 2 TR R AT A 51 A A ™ B /MRS RE B R
i /MRERER B E H s, ERM/MREEKBTHREE . XTURINA ERER
/AR TH) & HRE, Myl MREHIIRE). HEAMBHELBER, Fff
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ASCs B/ LB M & E 72 F 7R DME R g Mo A e 4. @i iRt
125 3% H T (BDNF) L E 52 5 H-3(NT-3), A AEE4 ML mirmmEsT
YRR A E T T TR R, B THEREARBENRIER,
WE RGP MBEREIRT MRS R T K. S EW AT SIRAKTFEOE RS E
FXTIRLF T2 ASCs RIAETFRE IR, MEBRIEHFERA ASCs 7HLRIIE5E
?fl_][ﬂ]o

ERAERI, PDFG -D FAE I3 ASC WLk RBAE . FEWHAT
PDGF-D X} ASC HITHALER(EF , DA SR P A2 R 098 77 o SEB X He {34 ASC
A1 PDGF-D 42 #] ASC RIR TvES, MRAESR 14 RUETHEMLKEER, K
I PDGF-D &b/ ASC B FEH LK EREREWN. PDGF-D 7£ ASC $ 5 /&
RiE, £ ASC P EREBMREA LEET . PDGF-D i#id mtROS PR
R HINTY ASC HIEEMIEH . PDGF-D Lif ASC FRAKEFRIEHIYHE
HEAR 1. FHik, PDGF-D vJF{E ASC HlEH, R ATE ASC BEZ AT
FH B 2 Ak 3 5|02,

6.451%

Z LR, EENBTIEERKT ASCs ZRSMIEBIHINHRE, BRT
RERT TERm A LRI B U AR . B &R T ASCs ISR, FHF9RA
ASCs HIRFKA RIRIFF4E .

BR, —SREHHARENR, ASCs IERPANERETREBHR.
—ANAER BT ASCs I F T, ASCs MM AMLEE ERBR. XSEHE
Lo E ML LB R . BN, ERKMAZAT, ASCs B8, 45,
RIEFMAR R RFRREF TR i, TARELNER . TE A HERRERE
17 Hi BB BR FE R AEL Y ASCs AR Z (B R MM . X5, HIMFRARNTF
MRSV BT 7L BAF B TR ATE R M5 S R BSR4 L AERER,
Bt BE B IR RE AEFRKKER, B2 ASCs BT FUEE v REE LIAER:, BN
EfRBREALNS SR EEE, NS T R TR AMIERER: &
SR LT LR RIGTT iR 4t48 S FI# B, 0 PDGF-D TiAb ¥ ASC BAKg5RH
BERIMERLEETT.
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