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Research advances in mesenchymal stem cells and their exosomes in
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[ Abstract ] Premature ovarian insufficiency (POI) is a complex endocrine disorder that significantly affects the physiological and repro-
ductive functions of women, and it has become one of the main causes of infertility in women of childbearing age. The clinical features
of POl include amenorrhea or oligomenorrhea, low estrogen or estrogen deficiency , and an increase in the level of gonadotropin. The in-
cidence rate of POI tends to increase, yet its etiology and pathogenesis remain unclear. At present, the conventional treatment methods
for POI have limited efficacy in fundamentally improving ovarian function or addressing the fertility issue. With the development of re-
generative medicine,, mesenchymal stem cells (MSCs) have become one of the research hotspots in POI therapy, and their exosomes
have attracted wide attention as a promising “cell-free therapy”’. A number of animal experimental studies have shown that MSCs and
their exosomes can exert a therapeutic effect on POI by affecting granulosa cell proliferation and apoptosis , promoting ovarian angiogen-

esis, reducing oxidative stress and fibrosis, enhancing follicular development, and regulating immunity. In addition, related clinical

studies have also made some progress. This article reviews the
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mechanisms and clinical effect of MSCs and their exosomes in the
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B B0 3 T BB R 4 (premature ovarian insufficiency,
POT) /2 i s B 90 A4 it 0 o BT S S50 B9 BE D RE i K, 48 &
PETE 40 2 Z A I 280 R U 22 4 S VL L PEAT I
1 6 3 9 % (follicle—stimulating hormone , FSH) F} 15 R0
R TR AR AR T T RN, R R B AR I 1 T
o AR5 338 1 B R IRAMEBURER YT L F B e AL
PRS2 AR H R PR 32 B R AR T G
ot 28 JIRE AR (H TE B AR A 152 B S D Be FIAE B RE ) o
ﬁ@}félﬁ?ﬁﬁq:éﬂiﬂ@(mesenchymal stem cells, MSCs) [R5
Tz AV B e R 5553 WA R R AR a5 R R R
SPUFFE I IAGR 2 POLRYTRTE T AR YT T- B, A S T
MSCs 695 POLBYAH SE ML, I B 25 M1 SO 58 LR e IR Y 7
R, FERGIT AR SR W, LU POLIRYT B TR ABIESE Al IR
FAL SRR .

1 MSCs B EH AN

MSCs 0 I I )™ 32 B A T 40, A7 A8 T 2 A2 41
LUK SRR IDQ) i e AN R R AN 3 E AN RN
TR TN T 20 P SE AR A R A s A 2R 4
RIPVE R o SRITIE AR R W58 B MSCs BRI 1 2 A
PR T I 55 30 i 1, BV 43 22 A 4 TR 440 B TR N 40
S (extracellular vesicles, EVs) 28 & 38 A 2 P84T 2 M8
AR BT T AT A SRR R SRR SR A B R /N Y
EVs AR FEAAA S, HAE AR FRE e A A 25 m
PR, S EME R, R IR Y /IN TR R G, X 2R g1
PRI A W AT VE I

CUA ST R, 5158 P 14 ) MSCs SR U5 1) S 4 5 77 Sk
43 W2 VT 3K B 5 MSCs AHBLIA YT RORD, Hsi b 1 1% 4 i
FEREAH S Y22 A Pk ) L, 5 JC A BEIR YT P R Il POT Y
BOALAYT 5 o T A1 D AR S0 T B MSCs 1Y 4 5
KT i 4 09 TS A2 0 B LA 2 40 A A5 8 32 T 0 20, 5%
MSCs (W AE ) 2= T RER . AMIMARALEA MSCs 19 Z RT3,
HL L P 2 B0 96 R S HE T S XUR: SN A B Y
T ARG IR N AT SR

2 MSCsi&fr POI H{E R #LEI

FIRTBIFSE A B, MSCs R 152 51 58 4 o o KB 28 48 i B
TR VA TR S R S S SR DT, DT A O
it IIRE R T RE . HARHLH IR AT
2.1 e 97 £ Bk 40 B (granular cells, GCs ) 49 34 78 F= 8 T

Z U 5T B, MSCs 38 328 18 777 485 58 A T2 AH DGRk [H 3k
ik AR GCs BB A GCs T2, NI S 0 8 0ig . &
I Y5 Pk 18] 72 8% T 21 B2 (menstrual blood—derived mesenchymal
stem cells, MenSCs ) ] 3 43 1 15 £E H BH I i DNA 5145517525

H 45 B (growth arrest and DNA-damage—inducible protein 45
beta, GADD45b) . 2t g 43 24 J&1 01 2 11 2(cell division cyclin 2,
CDC2) FI4H M E 4 71 B1(Cyelin B1) (2K 13535, B GCs
I3 BRI B G/ MUUTBH A | fi2 3k GCs 385, i GCs P T,
BRI ETEF IO RS, Ma WQSFH—HNL T H B4
P POT IR A H M AH A Y, 4 -5 3 1) 72 57 T 2 (bone mar-
row mesenchymal stem cells, BMSCs) 5 A GCs R4 L4557 5
JBLBMSCs AT 22 GCs 78, F il A0 0 7, FLAR o HO 3R
BIAE ST o AN, Luo QQ ZFHHIE fif 4k ke P8 1H] 75 5T 4 i
(placenta—derived mesenchymal stem cells, PD-MSCs ) AJ fig 1
o 1 8 13 RN B B e B ) 2 3F 2 BB (inhibin subunit beta B,
INHBB) . G 4134 25 32 7 (follicle—stimulating hormone recep-
tor, FSHR) I 215, 8 AL I 7155 519 GCs T T2, 3 POI
/)N BLB LA 5 T RE
2.2 ARBEIP I S AR

5 B S L AR IR Y 6 A 7 R O SR RE rh A 4RO
YRR, I POLIRYT I AL 2 — o Qu QX AR FE & I
5 18] 38 5T 4018 (umbilical cord mesenchymal stem cells,
UCMSCs ) K U5 F) &1 200 1A 85 415 1) 3/ N AW A2 12~ 1263 p (-
cro RNA-126-3p,miR-126-3p) T FEBEAS LN LEE-3 A E 15
W B 2 (phosphoinositide—3—kinase, regulatory subunit 2,
PIK3R2) i35 , i W i 10k LS -3 3 (phosphatidylinosi-
tol 3—kinase, PI3K) /%K 114 i B ( Protein Kinase B, AKT) /M ¥
) 75 1A% ZE HE H (mammalian target of rapamycin,mTOR )
5 TE B, 2 GCs 18 5F I O S8 A A, AT 52 B B
= (premature ovarian failure , POF) K FL 11 B £ 25 44 RN D RE
AN, Park HS %512 BMSCs 4304 20 b #8 N B9 52 P K 4
S BT i e PT3K/A LK G % fie 1 B9 SR 1005 P B 240 e 6 7
1058 A B 25 0 Ak A K - o (transforming growth factor—
o, TGF-a) . CC#afk N F B /& 11 (CC chemokine ligand 11,
CCLI1) M FRaR AR BE L8 A 1, G s A A8 2 s . A 5E
$L7R MSCs 43 W6 21 1T BE 75 A7 1 3% O 58 10 45 2 1 1) 26 W 3 1
PR, (BT R B G B AR T Gy o a8, ol TR A 1
EIE RS R A K Z A —E G AR Al I A8 A PR R A
55 SR PR A RIRA T i — 2P AR T o
2.3 WA RBR R

LIBT3 L 37 14 % (reactive oxygen spe-
cies, ROS) 7 B 53 Dy BE R 5 7Y o 245 T R K, ROS 1 B2 R R
S AR PR A0 B R 5 GCs TS, S 2000 1 A AR A, 5
RAZENS, Lu XY 4% B UCMSCs 38 28 410 il 519 968 B 41
(theca cells, TCs) 1 ROS 7= A=, Il /b TCs Y8 T, 1542 POT K B
B0 HLLH LU o Seok J A" MKE PD-MSCs 28 R it Ik TE 5 A
KON BB, % B PD-MSCs 41 5 91 SL20 21 e i 21 2 i
%A ff (heme oxyenase , HO) ) 2 Flt[f] T HO-1/HO-2 [L.H , 3%
TR S A e A e 2R A S 0 R TR 30K B e S ALK RE
R ROS K 38/ 4 i g T
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24 A EAAER

OP S LH LT YL 2 PO Y BEA R BIAR A 2 — o fEBP &L
LUy, B SLRE 5T 20 D T4 B A5 TCs BONLRLET 24 4 i
(myofibroblast, MFB) , ML R AN [a] MFB 43438 Z i), S 3
I AP BT oy W 2, R AR I B AT i ik . HETE A
Smad 2 F 5 B9 4% 16 £ 4 H - B (transforming growth fac-
tor—B, TGF-R) 15 51l % 5 2 % B A 4T 4 Ak 2o A5 % YA
S RS F W], UCMSCs fLA POTR FUBLAY S , MFB A7t
W) o= LB & H (a—smooth muscle actin, a—=SMA ) &
JEE I 4 1 (Collagen) 1 A9 2 1 22 157K W1 T R, %W
UCMSCs 7 B 38 1o 145 i 2 1% AL 28 1 (AMP-activated
protein kinase, AMPK) /AR 3Z PR W K 5 4A 2R B2 1 (nuclear
receptor subfamily 4 group A member 1, NR4A1 ME S 18 B AL
HEGR S FAN L 1] TCs 704k, M H 1] MFB 734k, 98020 I It
EFYEIY WS R AT AN T RS OR S RE . H HTAAT
DEF RS T MSCs IIBTEF 4 ALAVE A, CF oM A= b
fie & HE SV T L B B Ry e A FR AL AT 55 i — 4R R .
2.5 BER¥EIE ARRIEEF

B O SLZH R 2T A A, POT 1Y ) — B A S Ak BTG 3
K BT, Kim KH 2558 & 3 PD-MSCs A R 4§ 3
B4 13 /N % B A% TR —145-5p (micro RNA-145-5p, miR—145-
5p) , VS B S PN BB A & A2 85 11 (bone morphogenetic pro-
tein, BMP)-SMAD 1/5 {5538 % , 5 5 J5 4 B 08005 £ ik o
WRE o HLAh, PD-MSCs A 8 B I A= A 5C KL A 4 LIM
[F] 5 & FE K 8 (LIM homeobox 8, LHX8) i/ JL BN & [W] I & 4%
% HE 4 (newborn ovary homeobox encoding gene , Nobox ) 55 1]
Fik, Ak ORI A H M 5 B ] 72 5T T 44 i (amniotic mesen-
chymal stem cells, AMSCs )i i [ 18 BRI & & A e A K I 7
1N X 3K HE 2 1 L2 (forkhead box protein L2, FOXL2) | /\ B {&
A AT 4 4K ST -9 (growth differentiation fac-
tor=9, GDF-9) . F IfiL 95 410 il Xl (leukemia inhibitory factor,
LIF) FF T 40 X (stem cell factor, SCF) B9 i A% B
ﬁﬁ(messenger RNA,mRNA) kKN, 5 5 k0 00 5L R sk
R X SETIF I 3R W] MSCs 6 305 R B9 Y6 1) e 13 2%
A AR P R AR RS HAR YT POTIITE T .
2.6 AT AER

T 4 G R A B S BE Ik POTFN S AE 1 B 45 Y
HE AL, 2B S i B T 4 A (Th 461 -
CD4") 74 755 T 48 (T 481D - CD8™) HLAR A 15 4% T 240 s
(Treg 4M1L)/Th17 FUAE T B, 42 48 AT 98 PR T 43 i 2L, S8
Y1 SLZH 25 N o, BELASHON 96 5 &, o B 0 PAT 3, 2 2 PO
e HE R JERY S MSCs AT 3 2o G 2 9 55 4 AR S5 B9 58 2) R 4K
5. Song KJ S I 197 2k U8 1] 58 BT T 40 B (adipose—
derived mesenchymal stem cells, AD-MSCs) 5 Wi i Z Bk 5 iR
¥ AT Wb [ E Treg 40 10 09 5L M1 A 48 S 28 R4 4 1, 83 32
PO EETIRE . 53 A WFFE & I, UCMSCs A 38 53 [ 41K Th1/

Th2 41 PR 7 H AR R T B 8% 8 40 40 i Bt ek A2 B &
AR PEME POF /N BT P ST e

3 MSCsi&¥r POF HIl& K 3R i3 R

FIRT, Z 3 MSCs 107 POF il RIS CIF (R 1), 45
AR T AR AR A R, K B MSCs % 4 1] B3 579
SIfe, Hoh iR o e A 2520 AAHIR R LB IR K5 7 o
FHEACRA B, B AT JCIE#E MSCs & POF k1L H B )
FHE T ES5IE  ATh TF AR A B R R BEALG BT IE S
I PRESCR:

4  MSCs5MNiafr PO R IEE

F Aij 4k 22 5007 58 A MSCs & FE 4 9 Al T 1
SYALRE T T B L 43 W KR A W TR AN EVs 85 k45
BITE . A AR ST B R R A B2 SN IR, A SO 30 4
MSCs #M 7K 76 97 POL 1 356 43 3h 9 55 46 i 58 &5 R iF 47 8
45 (3 2) , {H MSCs M W36 97 POY/POF [ 1Ifs IR BT 58 1# &
DL HE

5 MSCs B E MR a4 R B

B AR MSCs e H AN A TT POT B BUS T — %8 B, (H
A7 A — Sl ol B BR ] T Tz . R AERE AT
KRR 227 1R 3 1 MSCs B L AN AR B AL 8 ) 1 A B8
P ) B A Wy A M A AR RR YT AR
5.1 #hmirpg

MSCs 7 UL Y 25 2538 A2 A3 42 B AR 2 (R kTR ST ) AR
o2 (YR SLIE AT TEST) , 96T MSCs 43 25 i A2 Xk 7 POTIR
ITRCR NI E AR 25T . Hh B s & 8L, UCMSCs
FE R S 0T AR K S BU03E POT R BB 2 BPIRAS , AR TR
IR AOT- 56 5 T B9 SIS0 A B 5 A B R B L 2544
TIRE", Zhang ML AE 58 & BH 2 g 4 75 2% POL K R 59
SLEEF RN RE 099 S8R AR R, (EL e ki S 1l A 452 43 T
AN P E HEARIR YT Oy SR ELR W M, HL#R kI S S MSCs
A TR FE BT T T 2 5
B EGEEER, &8RP RURTE LS, Ktk MSCs # ik
TSR AT I POL S B3 (R Dk 45 25 (A7 A8 I AR T A
DR, HL 4 B 43 A1 A A 0 %o 45 & 1 A e 1 POT R B
5, X T M2 ABELS 253842 B B AT T 10— A5 -

5.2 B4R A A

MSCs F A3 W4 1 35 AR PV &5 480, B M RRE A
Pz, FECRA LN IER R R TP E I TAL, I, A
G FH A5 Tl 2 A AL Ay 2 A 25 P A S SR B LA S
R, i — DR R AR AR T AR, . IR SR A 38 k%
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%1 MSCsiafr POFMIGARMFRIC En/n(%)]
P
FAR Ik e B Al WsEs i;i
A & BMSCs T B WU B 52 PNy PRI R 50 n=10 2/10(20) A 45 1) [24]
T 1/10(10) I PR IR
1/10(10) 7% 77
H {A& BMSCs Y& B s LA ) B I R 156 n=30 18/30(60) HEDN [25]
PN+ 1 5L 80 ik 4 1/30(3.3) HRZ 240
3/30(10) #E A By A5 F A
H 1A BMSCs B RUA B & PN R BHRAS 145 % Pk Z (anti-Miillerian hormone , AMH) F}- [26]
5t Az Wi4obE B A I B 2 I AR G
20 1(n=6) . UCMSCs #7555 N4 R AL IR n=14 2/14(14.3) e RIE Y (R 2H 1 451)) [27]
ZH2(n=8): PR GRS PN I o4 Horh 1 21 - =4KB ] (41 2)
UCMSCs+IJF 37 48 o 1 BIFRELEAT IR >20 JA
A&k UCMSCs B 53 N AHE PRI R 50 n=61 4/61(6.6)3 il 4 Bh A= 5 Bh 292+ 1 461] I k52 22 [28]
WA BT £ PN 5 4/61(6.6)7% =
4 {& BMSCs s s A 5 S 9o (41 A n=2 Ao g SLARFEL A2 M3 K 50% [29]
W4 AR5 i 3 KB AR AT N 150%
RS =Ry EEZS P 2N R
HIKAD-MSCs#% A5 TFLME  AEREYL IR, n=9 4/9(44.) 4 A 42 ) [30]
SR PN BRI PN T 734 H LI - 1/3
20 1(n=3) :5x10° 20 :1/3
2H2(n=3):10x10° 3 (A :2/3
2] 3(n=3):15x10° 0/9 IIfi PR AT
AR BMSCs oM MR 515 T4 PRI R n=50 32/50(64 )47 GPif [31]
G IE 545 e B 8/50(16) 3K 51
6/50(12) A A B HE G
3/50(6) i AR 4T U
3/50(6) %"
4 {A& MenSCs WAL S N4 ME PRI RIS n=15 I 40 2 SR R A ol A [32]
T 00 51 S P S 4/15(29)4 A &5 )
KJ53 H FSH \/ﬁﬂzfiflihki(]uteinizing hormone,
LH) B ARG I 0 A%, 52 909 50 M W 4t 7 v
E RSN E MR FEE 1 e O 5 P e S iR AT n=20 2/20(10)4~ H &4 i [33]
T4mfE R 24 H 44 A FSH & AR B B A%, AMH 58

S 2 T

W Jo TR U JE Sl 2 5 T 184 i1 MISCs 75 B0 565 v f 7 B3 s (1] L B4 5
ST ILTIRE , SN BT 0P ST RE AN AR B R D Ak E
Matrigel SCZE7E POF /N B Y b i E UCMSCs A7 376 FI1 4
WL HAPH TS, UCMSCs/Matrigel #A- 3411 POF /N B 51 762 %5
B30 B0 SLLT AL, AL PE G Cs BE TR B S 1045 £F B, T 1
52 GRG0 RO B T RE, B A, A T K S B R AR
£ MSCs (£} MSCs 734 ) 41 A% (1) 91 5L 7725 W 1 o s
TR A POF K BUA P, AT AT &0k &2 50 S D R F14E 5 g
IV, R WU T B RS R 6 A0 A T RE A S0 R s HE
JF S5 AR, ) Aot 2 5 MSCis 43 W 41 B FF L B, & 45 T8 3%
MGITVER , RTREN POF B2 BE AT AT A IR YT ik
53 TRa

T b B RE A% DICAE MSCs (1925 W) 2435 1 L 48 0 0 TR
BB T, (A0 LA 8 L5 A 4L, IR 55 4r I T e .
5 gl AMSCs B HEAH H |, IG5 B2 ik of 8 75 (low—intensity
pulsed ultrasound , LIPUS) il Zb 1] AMSCs #% 11 % 47 F) T 98

% POT K LB 88 19 SR A S 7, T GCs A T2, 2GS B 55 )R i3
TP X AT RS2 HH T LIPUS J0i4h #38 1o 56 o7 40 A A X+
—1(stromal cell-derived factor—1,SDF-1)/#{b N F 2k 4(C-
X-C chemokine receptor 4, CXCR4 ) flifi #F AMSCs 5 51 15>
WALE R DR - dn g 5 224 A K A1 -~ 1 (insulin-like growth fac-
tor—1, IGF-1) . ¥ 4l Jifg A < [A F (hepatocyte growth factor,
HGF) . i N & 4 K K F (vascular endothelial growth factor,
VEGF) 55 A 4555 53 WA FH¥. Huang QY 45U AR MR R
Tt ub PR AT 3 AD-MSCs 34 58 -4 58 FL55 43 W DB, DAk
5 PO/ RUIL Y PR KF O i A= RE T o LAk,
5T R W ik 4k S T Ak 38 AT B i 48 R MSCs 1Y IR fig
JIRIAE TG ARG POF /)y BUB L b MSCs B RCRE 38 5 MSCs
X POLAIRY AR
54 BREEREA

LR H Y JE R 5 A MSCs, (AU B A A
194 FRAE T | I B8 R AR A FL AL MR 4R ST, IR
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*&2 MSCsHhiMaiasr POI BN LI FRIC A
P
SN AR 2 e B 7 YR l@pes Y;
BMSCs #MNB A& TUMBRAN  H Bt 150 pg/MEE FiH NODREAZ A (1 3(NLRP3)E R4 Sh 1% ], B omis  [34]
e h) POI/INER, PR IR R L R IRE -1 (Caspase— Ui, 2035 U0 5 2 AE (HE
1)/ B2 Z D(GSDMD) i % £ 15, B 1 AMH T FSH | ),
1A% 7 5 T F — kB (NF—«B) il 5 5 U 08 2%, 38 7 414K
BT
MEJS & IkEE AN EMIABE  1.5x107~1.5x  JIm 4N Audss o 56 IR R S [ Bt pds 6 s JE 00, ikl B [ 3]
5t [ 17 S 0 Mg N N3 7/ NI 7/ B S P = v 4117 i1 7 e~ S N 10 B w1 I 4 22
HIALYT M POT ki HU/INER, A4k, B R KO O
INEL B TAMHTFSH | ),
s R E
fie s
UCMSCs Zh A FEFKES WA SRt 400 pg/ ROKEL F 8 PIK3R2 4 3k , 3% PI3K/ ¥k GCs MFHFNBR S [11]
J7 1 POF KR AKT/mTOR 5538 % AR, TR O LA R A
T ik
GRELAHAUA AL 20 we/mLWER 30 09 F: 408 DNA Wi %2, Bel-2 T HI SR SLAnpa T, i [35)
SAIEEESE ST POT/NR 24 h Bax | P53 | HHIIAATS SAY (140 B0 SEP RAEFREE , S5 B0
M Z-1p MAMIN F-6 Fik  HIkE
ADSCs #h sk MMBREE  HBEBENGA S 150 pg/MUBRSE Bel-2 T ,Bax |, 2@ AEIERR K MHI By (2 [36]
5t 4L 7 2 POL KA MR TR FI-3(Caspase=3) | I T, i O S fig
KR
FoKEFERTAN  RBEIKES FEENAES  IxI0OMMNB T Ki-67 M Bel-2 M0k, FIEFE fEUE GCs 35, M# GCs  [37]
(Amniotic Fluid Mes- BALyy P POF RGOk R/NRL P Ak 40 I B8 1= (K1 7 5 (Programmed 8T, 5P S5 85 & 3901, P41
enchymal Stem Cells, N cell death 5,PDCD5)FI YY1 AHSCH B O , I BR
AFSCs ) AMb iR F2(YY1 associated factor 2, YAF2) i1, — i 1
I Sv
MenSCs MBI BAMBRIE N 4-ZMGHEA T 150 ng/MBE 3G IR IH I AR G DAZL(deleted i #F GCs B4 Je P & [38]
T4 WG AT B S KER in azoospermia—like) FIFOXI2 %Kik, &, Wk & shig 407, 7855
M AL TT 4 POT KI5 50 g H0 0 B 36 P21 4085 9005 B0 S AN AN I M 0 220K 7, B0 0 7=
KR AL AL, I BR H ERIR BRI 45 R
S
AMSCs AN USRS HBEBEROA S 150 pg/ FUNRL SIS PO T2 5L N Survivin, Bel-2 & W IS4 T R IK [39]
i1 4 J7 2 POl 5, I T35 N Caspase=3 . 2 bt S LN BOK T, 0 B L
ANEY HIRR A E TR E M9 (Caspase-9) Tk

Feih ;N JE OPBE 40 i A GCs T sir-
tuin 4(SIRT4) Fik

5% 35 W) 25 5o 5 RLIBH 7 MISCs E 2R UB & R 35 T A 3%
B9VER o 1140, Chen JY 2559 % 31 HGF JE P& 4 1) UCMSCs
TECEALY T 55 POLK BN LA 45 T B 7 1T EL 541 UCMSCs
M A L3, X 0] AR5 i A 1Y HGF 310 99 L4 21 27 4
AT GCs PAT AR IS L A2 LA DG [RIHG , MSCs B AR Bk
G BEEME T Re SR AR BIARIE YT RCR (A AR (0 H AT
Il R I 5 THIATY A 35 2 A 34 BRI BR

PO X HE 0 3 ik Z ARAA BB 77715 A5 A
B IS “F T A KBS . MSCs 7E POT H AR Y7 (B L 7 3
Wy R A e PR 3 6 v A B0 AP IR S o A, BeE F S K
MSCs A PR SN IR TE ALY T AT A /N ELUOPEE N, R] O 47 B0 5
DIRERN A RE T S 32 A 0", IX SR AN AR AL AT LK

AH I3 TR R R A F S TR H i =
e R I UE S TP &L . HAT, 55T MSCs S AR T )
ZRILAL SRS C R E L (H B AT AE —SE AR Tz
BEHT, Ui At R PR R R A 7 A T, AL, AT
HEAT S A5 LA D L) b Ry BRAA: , i MSCs K HEAMUAA Y
Il R AL R

2 £ X #
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