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Abstract

BACKGROUND: A large number of cell and animal tests have confirmed the effect of mesenchymal stem cells on improving ovarian function, and some clinical
trials have been completed and their effectiveness has been preliminarily confirmed, bringing hope to women with premature ovarian failure.

OBJECTIVE: To summarize and analyze the mechanism, research progress, and related clinical trials of mesenchymal stem cells from different sources in the
treatment of premature ovarian failure in recent years, so as to provide a theoretical basis for further research and clinical application of mesenchymal stem
cell therapy for premature ovarian failure.

METHODS: Using “mesenchymal stem cells, premature ovarian failure” as keywords in Chinese and English, the relevant literature was searched in CNKI,
WanFang Data, Chinese Medical Database, and PubMed database, and finally 72 articles that met the requirements were included for review.
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RESULTS AND CONCLUSION: Currently, there are seven types of commonly used mesenchymal stem cells for premature ovarian failure, which are umbilical
cord mesenchymal stem cells, bone marrow mesenchymal stem cells, placental mesenchymal stem cells, menstrual blood mesenchymal stem cells, amniotic
mesenchymal stem cells, amniotic fluid mesenchymal stem cells, and adipose mesenchymal stem cells. The mechanisms include inhibiting apoptosis and
promoting proliferation, anti-inflammatory and inhibiting oxidative stress, homing, promoting angiogenesis, anti-fibrosis, parasecretory, immune regulation,
autophagy, and improving microenvironment. Cell and animal experiments have proven that different sources of mesenchymal stem cells can have better
intervention effect on premature ovarian failure through various mechanisms, and delay the progress of premature ovarian failure to a certain extent. If it can
be successfully applied to the clinic in the future, it can alleviate the psychological and physical pain of patients to a great extent. However, due to the lack of
comprehensive and accurate evidence in clinical studies such as stem cell source, administration mode and dose, adverse reactions, etc., further studies are
still needed to confirm it in the future, and its long-term safety needs to be further observed.
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AANIB LRRiAThRE
(2) FiH HO-1/HO-2 [f13%, H4Jn soD1 Flik4d, SEOK™, 2020
LB R 2235

JEES pkh67 Fric ffiGHE M 78T T4l &4k A JE - SEOK™, 2020
TR LA A

MR Angptl JE[H ik 11 FMEE B, 2016

Cewanl (1) B8] 76 5% T4 RIS A A RS 1 5 44 2259 TH AN Y, 2020
B S W SN
(2) VA VR BT A 19 78 2 T 4R B 45 7T LA T 5% NAVAKAUSKIENE™,
S HIL P ST O L 3 /N R IR A 5 R 2023

ST AT PIBK/AKE {5 BB ERHEMT AT IR RN VINGY, 2018

Th17/ Tc17 Fil Th17/Treg 20 f) A5

FRIE: Zechell AR Ui pRATIRHEFE 1 4 CXCR4: ALK 7324k 4; IREla: JJLEE
SREEH -1a; XBP1l: X-box #4542 1; GRP78: M E A 78; caspase-12: 2
e 8RB KRS 125 HO-1/HO-2: L4122 N4 H 1/ 21 22 % 8% 2; Angptl:
MAEAERE 1 Th17/ Tcl7: HHBhME T 40/ 17/ Q008 T 400; Treg 40f: 7Y
T T 41 .

241 FHVAT. ARSI T Y K BHAML LN A
JRF tm it a =T vA iR Kok Ik Beat A5 B 4 AR AL, TR
HMACE T2k 4 KRG RE, BAETF R4 ERERET
M, R ARG #L180) ZUR T m I sT VAR R 4G 90 8 F A A
g, ARomREBRAEASEE 4 KR KGR LiE, RUARSEIA A
JRFmpe T ARy 9 EFZA-F ey @I A, Mmigit
RAEI LK E AR, AR —FRAEAATEA
Bcl-2. 428 =% & Bax/caspsase R k-5 K& ki Brit 4% B4
4L FRGH ABRRET G, E—RAR A G %I
EF X RBATHF AR F R IRARS L) XS T mie
BALE I I EF- % BB E R EZE la d)itE, TR
X-box 4:6-% 6 1. #H4BAT &G 78 4= caspase-12 #) & ik,
MR Y AL 4 LR T, BUBA ARG 25 18] R T e e eT VA
EAPHILEEE K E G —1a MR W R GEE 3504 38 0E ROR,
YAy AT Y ARTE B AR R I I R
BAEK, AJEEN AT mieiE it g ok A KB T
Gk KPR Er 38 e, i@ it A Bel-2 AR 69 kA, AAdif
T 9P R e B AR K B 69 AR Y B e e ey A

2768 | DEHRTIEHAR | 5529% | 55138 | 20255F58

{2 BLAAMHIAR & St —F AR .

242 K. WHRBAEEK AR BB 1 FfFABIR
FO2ERMERTREETZEA. AWE P RIAR
TR AR T A AE 7T B & K R BRI, AR RALH
1B 1 FofBABERE G 2 KPR, FRIPIP L& KR 4L,
SEOK % " B % & BLA G L 18) 700 T m =T vA 3 i 37461 9P
SRR P st EImABE 1) it EmABE 2 ¢ Rk, 3Eim
R A EACEE 1 Foid BACE BRI R 09 &3, #HMRZHR
FALE.,

243 )2 SEOK % "R T LR AAE], ELILA
pkh67 ARt e A £ I8 7 T ek fevp Ln &,
JPE L F hAlu 2 4 57 (XA DNA 5 5] o A PR A A
Y% BL B Alu 49323 5 7)) AGCT) 49 mRNA X ER] #4464
ARG R FR T e Ae 9P £ Rk 3 EE A,

244 AR wFARE 1R —F0EAERATE
B, WAARLEHF TR T TR RERE. €4
By F A7 dnE SR KR R, AEdhdn A R 4m 6 R
Fafs®, AT EHEF 0 AAAREA TS, ThE
R R EINF 5% BRAE A5 B 4. AL T 24K 4 B
TARA A AT, TEIHEAAN LR T mie s g
A A 1 RA B, ERBER AR AARE IR LR T
LA A A d i AR iR ey e

245 Foauk AR askik. . sk sk
AKRBF. @B, AFTET. ETRFZAEDE
MF, A Fal e Bl AT FRETETGIRE.,
I mF AR ARE S TR T tm ek RSP LR A ARG
FAFTEIPEMG KR, SREFIPLERNERI %A
HA P RIE I, EFE T AR R T ek R bk
B 45 18 3L B ok 69 7 XxH b o7 AT 2P LR 17 R AR AR 37 4
R . R — AT AR AR A RS R 2L 4 o B SR RS S 4R
Lo o B B R AR R T m oA T R I, MK
BARAREELRR T 5 B e AR EL R TR T am e AR K
Mg A F AR AR G AR @mie, A mitf s
Ao m e A AL AR P A E R AEAE A 49 AL AL B F CXCL12,
CXCL6. CCL2 #= CXCL1 # & AKFH &; sboh, g £ &
#8 % 3 B ANGPTL1. ANGPTL2. PDGFB #= PDGFD /£ 1K %
e b A I R A, XTHRANIFEFRE0E L E
JPEWRE A T EHh. (2102 8 R6 440 2038 2K
BARAREEAL, A LB AT mIe B F o4 ik b Rk ¥ iE
it kw2 W,

246 REIAT EEAL R RS IR R MAFE| T IZKRE.
YIN 5 38 it B 5 R ARG 18] T tm e A AL Treg
o 38 e, Th17 AR, @& é mieiF 17 K-F
BIEAK, AFEEEIR) ZUR T fn iRl ad PIBK/AKt 45 5 38 34
PP £ T 3% R 49 Th17/Tcl7 A= Thi7/Treg %@ it bk 4],
HmAL T I EAEAIRE.

2.5 ZMFREFTHRTMIRESMES=AWNGIAR 2
Ao kR 08) F SR T am oAk A —Fr AR T @fe, B RRFE .
BRI, Go B, WEEZ, H#RAEES. KL
RN, RACTE AR, EE LRI T T ok
A mie. PSRt B i, AT fm A Il e S,
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FET A 5P i6 57 AR A TR 6 1 R B R AT
FIPEF- o R AH TR 4 BT

*®4 | MKIREFERTEIATINE R RANFIFFR

BT ER T PPN

FHE TS, (1) T4 GADD4Sb. M CyclinB1. CDC2 GUO™, 2019

{RHESEEE  (2) Fiffl Bax. caspase-9. caspase-3, i Ki-67. Bcl-2 #h7% “, 2021
(3) AR AU 28 M SRR TH) 78 58 T2 A B 4 R 38 322555 7, 2022
AR

Bt (1) B SRS AL, fRREORI AR WANG™, 2017
(2) i Smad2/4/6 YAMCHI", 2021

5557 W (1) S MANB R TR KT, IR T I T WANG™, 2017
(2) 353 WAMH 1GF-1 55 IGF-1R &5 45, i pIGF-1R.  R#:7% ®%, 2020
A GRB10, i IGF-1 {5 il %

SN (1) T LAOE S e 0 SRR, R TR LIUBY, 2014

[Ezs s RS 5 N UP HLA L 5 R A T A oL

(2) 7EGR LA IR IR b, £ A 1 AZAEE ZHANG™,
RARRIL S ZER 0. RN h, RN 1
ML R A AR R

2021

Fik: GADDASb A= KB A DNA 451455 175 7 25 (1 45b;  CyclinB1: 41 il ) 1 & (9
B1l; CDC2: #H/rZ4 R IKEIA 2; caspase: - fE(RG & /KR Al; Smad2/4/6: %%
SEHGE AT 2/4/65 1GF: BEERFHAEKIA T GRB10: A KN TZiAL A& 10,

251 IpHlAT. QA GUO EF " ABA ¥ X I
N %% o R R 18] F R T e i )E A F Y GADD4Sb & A, iR
CyclinB1 #= CDC2 k. ik, 3% %% fo kR 18 7% F 4m ie =T vA
AT B B TR R BB, B EA KK
AAAZRPY, RERAETFREREEZER, 7
5 U AR R AR E B 2 R OR 1) R
T 20 BOBAE~6 57 AT RIP I BeRom e R b A, B
Y897 T B 2 A7) R9P £ Bk se it b Bax. caspase-9.
caspase-3 #)& & & ik, Rut Ki-67. Bcl-2 49& @ kL, A
VAJG AR & % o R B FUJR T B A R RAE T #7844 77 .
ssh, EEFF Wad st e AR ALH TR R AR T
e 2% do FOR R TR T iR & B A AR AT b 25 b
A IR MK ALY T AR Bt B A n J NG BE L 3G A ARG, f2
AT R 18 R T am b, AR RS 2 kR 18] LR T e
Feg 3G FAE R AL R AR £k, E T REZ o kR
W) F R T X AR 3 A B X6y i e B K69 & L.
2.5.2 L4 WANG 5 U £ 22 fo R 18] 7 T am et )s
AP RT3 a1 AR A AR F LR B 24 5] s RAR A 6
REGEMIEFRAT SR EFT RS mp A KRBT 2, T
VARV IR R0 A e, RBEIAA K, AREAITE
A 42 %1% A SiRNA S R A tmpi A K B F 2 69 Rk
B, 2 kR AR T aleaits E R R E N A, R
Hefmin A KR T 2 i A i AFe T W I 400 69 35 74
FoEWEXFE, YAMCHI & " £ 31, L) RAANELET
FJE, MRLF 440 Smad2/4 ¢ & ik ¥ e, A CD146" 2
kB8 ZJR T m e e Smad2/4 ¢ K Y A% kR
18 7R T e A% AL 8 Bl J&, 74| 4 Smad6 &9 mRNA 7K -
B F T, FWEEZRBAKF, XSV L kIR
F R T tm S A% AL T 38 1T TGFB/Smad i 34 /-F- 97 & 4F 44k
#9184, X FPAS G AR R - T i i 2 A Y fbidE 34 TGFB/
Smad L F P RMAR, EAHELEHTIRMET #7834,
2.5.3 &4k WANG & “O & 3122 kIR 18] 7% T 4m i
WFpibiEmay ke mie B T AL KA F, TAREE

Aimiae s, #mRRIPALE AR, Bk F ™
B0 R L 4% o R 8 R T oAb ARG, BT e
Skt R B EMA KR TF 15 2ike S, R HERILE
BEAAKE T 12K KA AR TR L e tmlit GRB10
R, HMEMRBEHFARKET LE 55, 28t PI3K-
AKT-FOXO3a £ 42 T i# B F p-FOX03a ¢4 £k, Mgt &
WIRBEE, HEIPEFR, AT F o £
%o kR R T & £ R P EREA.
25.4 REWMIOHIRYE @ IOAKIRIE AT tm AT F A,
Rip. EGFERNEA, MALmRKEE. 514k, K
WERAREGEGE A A, T/ 2014 4 LU 5 BV ghat
2 o kR AR T @RI T AR, AR T
FoONRABER I Em b, % b kORI LT @I VA
HWAEF LA LA e, 4EA R LKA .
cDNA G R #eM 4 R E 7, HFAre92 0 kR LR T e
HoAR ) @ KPR AR IR LB K IR B, A,
B G RRI AR T mR e EFRIPEY AF
TILR, FUERE 5 AL L85 P AWK R AL,
H A WBLIA T Z b kR R R T mieakis S o h i £
SR AR, ZHANG 55 PO BRR K B: FE 4% o kRN 7R
T tm o An 22 fo RO TR T IR R R ARG 1A
BAbiE B RAY R L, EFEmieFFiEEG 1
Ao BAE AR O RAAIG I, BRAEA IR B iE K
AWIAA RALIV KT 69 T mIesr KR s, EHs
EERG G mie ik, CARGER EARIMT I E T m
JAt, AV % kR 18 R T e T A i i B
IR SE, PRt Ip o REik 4.

2.6 FREFRTMDETSNESRAWIHIFIR FHE
FJR T tmin L e A F U pe )L— MG F IR B R4 B ok
tFempe, BAZaT . RRIGHAMEAREEE. K
SR, A FAE ARG ST e R A 64 38 ALA F
Mg, 12 B BA X FREE AR T a@e ey, okl
REEZER—FAR. FREAARTF @l LTz
e I LRI A R 4o dR 5 T~

5 | FEEFERTEMETTINE R RONHEITR

JRITHLE 1R 77 ZH LR
AT, (1) LR Kie7. HL TR Bel-2 AIANRE W LU®Y, 2019
feiksgsE  HATE A R A PDCDS I YAF2
(2) Y3/ PN T I SR A e UN®, 2023
40w (1) B#95 EGF. HGF. AMH. FSH. FOXL2 DING™, 2018
(2) FEREF5H RS I B 0 S B 1 A K IR FGF2, LING"®®, 2019
IGF-1, HGF 1 VEGF
P RETT (1) I 2 AL B 5 T AR/ B HE T RE B DING®™”, 2017
SREAAEAF RIS, AR REAEAR 4 R 30 S HE 5
S
(2) i cD3" CD4"/CD3" CD8’. Treg/Th17. Foxp3 #l At ¥,
TGF-B1; Fiff RORYT lIL-17a 2019

vk PDCD5 MFE ¥ PEAN AR AL T2 B 55 YAF2: YY1 AHOGIH 3% 2 JEBH; EGF: %
KA M A KR s HGF: AFANM A= K87 AMH: ST %) IR R FGR2: K
LRYEAIHAE K IR T 25 IGF-1: S AR AR KN - 1 VEGF: A i 2 AR K IR 7
TGF-BL: b4 KK B1; RORYT: MLTHIRZARANSCHILZ A4 vT: IL-17a: FIZHL
% 17a,

2.6.1 Ip4| AT, AR LIU S B AR K I ERE &
JEF tm itk R AN s AR LAY I A F Kie7. AT AR
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Bcl-2. @t B #7948 5 &% & CDK1. CDK2. CDK4. CDKS5,
CCND3 #= CCNH ¢4 % ik, T3 PDCDS5 #= YAF2 44 &34, 4R
B R) FUR T 4 0 Sk R S b AR AT B 4l L 4 06 7 AR R
2 i@ it 47 4] YAF2/PDCD5/p53 #4 & ik k £ 8L, UN 5 Bz
A FRE R T mief i a AT vid Ry AR
W g AR T, BRSSP ET R P R E
BRAER.

262 Foik fEDING ¥ * AR5 b A5 A £ LR T
2 i,y 0 B AT L R F Aotk S0 I R AR TR
HE G ARREHRASMIP R A, 4B SREEREAEK
B FAeffimfo s KEF, FIREHRERE. RIPat
RA& . FOXL2 A X KFERFPRHAZ, Aouts]FEEL
JiF tm B eT 38 38 3 oy sk AR R B E 9P £ 5766, LING 5 B¥ wy
R, R IATEA T ARG IR I, R BRI
T Foubhuhl, EFRE LR T w3k Tk
MEB A EmpA KB T2 MEEHAKAT 1. Fa
Jo A KB FAedn i W R A K EFaX sk 4 KE T,

263 %72 DING & B7 i@ i 4 A 9P £ F A tm it
849 38 75 M5 DL Aa A4 B fn ¥ A% 4m iR, (CD4. CD11b. CD19.
CD56) # %, 95 HEFF BRURL R PR A IR £ R T m o An A JE
8] F R T am A2 18] 6 R A M S A, e IR JR ik KT
SHALEEE M. %98 5T & ik K-F (HLA-ABC #= HLA-DR) #=
M F (AKBF. BULAF. KERF. ATAHT
%), R EWUSH TLHMAFER LT minst s &
9B A BAFE LT EM, TR ET R EE
P EB AR, THREKRREOHRKESLH X,
BRARAFRE LR Fm b AEE LR Tmiesyit® %
HAERKE T, fBAFRE AR T@iee itk E T 0CT4 f=
NANOG & ik & & F A LK T, 3 THF AR
N B H) S HEF R, ATAESF P RIAFIE R AT
4w o545 )% £ 8 CD3" CD4'/CD3" CD8' #= Treg/Th17 mjitL ik
%), Rt Treg 2m i 69 47& K B Foxp3 Fedtfb A K E T Bl
mMRNA k78 L, @ Thl17 ¢947& 24 B RORYT F= 8 fmfie
FE 17a AT, AHdt—FIRE LA TS RET
Y7

2.7 FNEFERTHRANESEPIWEBNE FKE
AT e A 5k IKEBRM. BT a4,
) B EL A 3% K 69 B AR fa oS S Ae B A 48

271 4| A TIRBENIE LU S PP 4 I CD44'/CD105"
FARAAKF@eTAAEREFZDANEAFGETEY
3 ], [ CD44'/CD105" ¥ /K18 7L/t -F 4 oo b 3% 75 47 & 4%
Ki67 Fu 4 A% K-F 232 5 F CD44/CD105 /K1) 7k F 4w
M. BRAEA AR AN ZARME CistBa 1. Mg A T2
RA8 % B F 6 F2 BCL2L11 A F 5 4w it B =48 %, XIAO & 0
KIS F KT8] F )R T 40 e R oM sk 4k miR-10a J& L i A48
* AT B & Caspase-9 kA B F T4, F)B miR-146a #=
miR-10a = 44 ¥4 ) K 4E 40 A =45 /A . GENG % Y AF R L I
F K08 F R T m e sk RN bR e TR B 2L (Caspase-3
#= Caspase-9). _Eif A 4wk 3 B (Bcl-2 #= Survivin), =T
#% -2 i@ i¥ miR-369-3p/YAF2/PDCD5/p53 i 34 & 454k 7 .
2.7.2 &4k HUANG 5 aF 70 & & I 57K 08 %)% F tm

2770 | PEHERTIEHAR | 5529% | 55138 | 2025558

JOT ¥ B % 2 90 £ F KR L FH M egdriedh (g g
—B. T HE. LI RA RFE. FOXL2. CYP19A1)
FAAW G B EFARTF, U8 F KA AR T e vAid it
gk gm B B F R AkAL DNA 4545 .

2.8 BEfhiEFE AT 4BREINE SR =PEVERLE] A5 A7
TR Fmp BB THRRE KR ARG F
k., BETRAFRAE S, RFHEF D HAELITRE
TR 44 B W 18] F T 4m e 34 A 4T 3 CDA'CD25Foxp3'Treg
ARy, JF L8 Foxp3 mRNA &9 %3k, HLiZAF A KAAS by
) 7T A e F mdg ik, RS A AR T e
J AR gt g 8 % & H 41 B o Treg a 3878, i &
TR TAEA.

29 EfhRE7ATMEENINESTAGESNG kL
i JURF B AT LR IR R AR T i, T AR IR NGE R L
T IUAY S pb sk R 8] A m et 90 £ 9. A
HRERE KRR ALK Faie™. FoRERERE LR T @
o, C B sk R A T am e Y. Bk kR ) AR T
mie ', Xk FmitkoR K% RBiatipsl AT, (LUt
FAR A RIERE TR .

2.10 EFATHRNIGKRAR BT aiekRyssk, &
BACEFEA, ¥R AFAR Y. BANTESAINE
F- RV KRR, BRI RiREe BARE e 2 5 707,
T — B VA IR IR XARE Y2, 3 B 16 XIS T LBLAA
JLE 3-5.

3 iFi¢ Discussion

3.1 BEEMATEZIUSHARNIMAGENDR # 4%k
BotE T R SRR Z R T fm et P £ 3% 09 4E A AL,

ABAZE: FRIPETFRGREAR S, RBEEHT K
S ANF T FRATRARBE (EREREL), JEARA
A% fEMRE, PToAftbkm B F g Rl E. Rt/
ik, AFREFEGEARTEZ R —FHR. £
B Atk @, BRTEA 7 A E LR R T e AR AT A

B kR (15 % ). FRRR (13 4). MEERR (84 ).

Zhm kR (8E) FERE(6F) FKRE@GE) AR
kR (LAE)RAFTF@ie, PR S @: B HH
A OFF: IpAIATALEIEIA . K BITH B, 2L

P A AR AL, F it REAT. BAEAK
EMIRS, WARMRE3H, HARNMFR. HEEL

JR T tm At K BAEI R KA, RIS 8 7R T m et
H AR OR A R T e ) B A B T AR B T R 4
WeiX 2 A A R AR,

Mesh A B2, B @ILIH 5 g N ENL, o
4 18] 7R fm A 3 K BRBAL L AR A R @
MR %, EAEFBHRERY; BFHREALR T @i
KBEAE M T BRI S, 10L& mIk IR B AR
iy AR Y MEE AT min R AR KA
FACR T BRI S, (2 HAMAE] de A . )3
$. SEAYFTELRY; BhkREALRTEEER
B R E MRS T Bt R A Y, (2R G AR
oAU o AT o & % R R LR L AR
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R T 2021 AELEFHEAHEAT

ik 60 B, IRAAINBTIE 9 B, 73K
340, fR4H 3 FhTAIik)E

ZARF RIS TE 20-39 B2 1], ik
i i 1) 7 5 T 440

Y 55 A ST

7 BIZ AR

| 2 IR GRS, SRR BLEE

JL

BEVI A NES R 1, 2 1, 2, 3, 4, 5, 6, 7, 8, 9-11, 12/ /]

PP 2 At (B MUAE L JWCIAE |
S BRSO
R R R A 0L )

PEARS A G A T K (2
AR AR PUZEERE ). L)

& (B A PFAY ) 52 O0YEL T H0R B B4R
FRISE

S5 BEVIIARA BT AT AT RE FLRNEA RSN GR R AR I AOAE, bR %2 4
4 BIBFRGWE, IFFFESHA: ARG LENBEDR, e Ine R B

AR IR TR G0 SRR
IFTE 2

TIEME MRS IR B R, 4

B3 | IkepRATSE 1 mA2E ™

W 2023 4ELEAF AT

IG 15 BINAH, B 6 A A JE 31Kk,
KRR E 12 BlEH

ZAREFMATE 20-39 L 2 i), FAHE K
22 ML 18] 78 524

JL

L JE R O S

PPAEFEAEE 2tk (R, MKt il
JE DR BRI, FE R
AR % O STk B iR A L )

VAL RS T O SEIRE R S T UL ( 41K
S MEPEE T EER S (RO R
BRI MEBCER SO S T 200 AL
) JALYRA G R A O

igs

g5 P BE TSI R S TR IR IR 4 BIKE AZ: B3 MG

HERIEA B B R R MR T SEOMEECR I et G
6 MHEUERM KT BT A G2 5O B EREKTHEN, E14
AR 4 0 2ok ol 2 HE T TG 9 PRAIIRE AR, (EoR%

B4 | KL 2 ke ™

1%3CE 2020 SRR, AR OR A I G ORI R R R

2 IEHEIIA AN W1 36 %, N
ERLCLIXITE: Fif2: 425,
PORRA R MBI, EEHFTA
11 BEL A i

2 B H TR, R S, S
R IE R (46, XX): A F P A
I 75 5 40

H 20 i st 91 5L A A
(Rt LIRS RS, AR R R R ) 2 ERTEAT A BREL)

Wil 1. BF RS, 2009 F 4545

F O Rk 2 2R AR, 2012 4R 1524

Je LGk & 23S W R, S
e A FH iR B ARIRIT . 22077 0

it 2: 2014 FEATHLEE AR B A
M I RIIBRA + 75 WU 42
Ay ARJE HILARR A Z 2 R I SR
#, REHERBNRT. 220770

SPARL (U

BAJG, ZEEENE T ABEEZ. PR SEImMETT G MiFHERK
TGN R
M CREAFIPAER )s BEVIIN ROAR ARG 1AL, 3, 6, 9, 1247

HABERE. MERE . 50 ) SIERIT

s 1. 1SN, 3 A4
Rt MEEETE, 64
RJEEaTRE: RINEE R
TR R AT A AR R AL,
{EZAR . BRSO
THECS AR E B B AL

Wit 2: FE9ONHM
Bt U5 Hh % B M 3R
Y0 LA R
TR 2K
TR, BN
%, JEg

2 B T
AR R B 2 A,
TR VAR o

2 IR EBTERHE 7
MHARER SR (4
Wi3d, &b E )

Bl 5 | wmpRERER "

T fm fofh 2 ALH O, AUH IR T ALE AR, Al
MHIARE st —F R, FKIE AR T m B B g W 18] LR
T m e B AT AR AR Y oK1 AR T Bk 3 ALk g,
AILHEAGAUE IRIE; B8 B R SR T e & RIEA A A
BRARAE R, A2 KR T HE R AR,

TACTRAE U], K AR R B A7 R Rk 5 K ARAE R
R AREEAR AR . £ B AL,
3.2 FEEAXBIFMAMRIVER XFo|m LA 450
I B BT 4m e B 3 S B B P A RS R 8 F R T g e
AR ERAR BATEESEZE, KA T AT 3] H L 6
FOIE T ta B A RAEI B 8 423E ;B A IR e R AT
RALAN, AT o AR ENLETFREZD
EHRRBETH HIEE, HBEEREARRRET FHeF
W AL ek, eI, IPEFRAEAF LA LR
USRI, B SRk, ERIRAX ket
HRZ I LT RS AT A
3.3 ZFAVSRIE 19 )R T ey AR B 24 A 47
Fn ., AL XAEIR T 1E 10 4 A B3R R kit
TR, TRANFHHGETZ LKA PTRB., & RIZL
N BHE IR £ TSR AT e Ry, 12
B§ W 18] o) tm Bt R R R A2 5 B B R T mpeAn 4,
RALAJE 4 W KR PRI R LR T m AR e A5 e
BN E X FAXGE A T 9P T R4 K K, A F LI
R RIATIRIE,
3.4 SEANEBRN 5P EFRORBEZRSF A
#Y, (B AERTEN, FZ3T WA AR EBAF AT
A ELE. B, B RTAURI AR A E e A i 18] AR T
mi, R AFTME AR T @ik, LA RRNE AR
e AE Rl LH th LA E T B RR, KLH R 20k RE
IR T 4w BB S W 18] G T am i, A4 e 4 AR IR A
TH e 7 6. Lok, BRBAEAINERFR iR,
{2 @A RSV, REVIER I R T mitses e
ARBERRRERBER BN EATREER LS
BREZRHEAET, ABGHFRBAARTRET Bt F £,
R"E, B AR T @mieteh—HEH %&b ki
A&, B EAFFE S mIL, FIE LR R
FRTER, #BRELSNETRELNEZTRE.

VEZ AR AR e Tkt R E. SR L AT
B, LREE G TR, Fe R ARIC 7 TR B 455 BAERAT,
A RAEH HR A 5 R B R A,

FIEHZE: LFe)aEd Ao, ERAARALFRE LT R
HEF B R,

FFHORBUER: X2 — BT3GR E, AR (Foirdk ZAT i)
“E 4 - WAL - AR F KEF 4.0 Kk, ESMIRNGFALT,
AAHRAAIE T Lt B 4 AT RN %R, ARy &, R AT
TR P IR, FHR. HN. & 4790, k. BRMB Ik, FHh
2 Z RG], AR AR R T AT AR A IR,
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