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MR, Fk BRI REUEHE MSC, B & A A AR S A R E], R FH It 220 M ARG 240 M PR T O, 0 A
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ZRAGIFE X (P<0.05) o AT 008 GC SR, I GC AT -3 (53.81+1.89) %,
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Heat shock-pretreated rat bone marrow-derived mesenchymal stem cells prevent apoptosis of ovarian granulosa
cells induced by cisplatin

XIE Jia-xin, LI Xin-ran, WANG Qing, WANG Qing-ru, FU Xia-fei"
Department of Obstetrics and Gynecology, Zhujiang Hospital, Southern Medical University, Guangzhou 510280, Guangdong, China

[Abstract] Objective To study the preventive effects of heat shock-pretreated rat bone marrow-derived mesenchymal
stem cells (MSCs) on the apoptosis of ovarian granulosa cells (GCs) induced by cisplatin. Methods Rat bone marrow-
derived MSCs were isolated, cultured and identified. After heat shock pretreatment for different durations, the apoptotic
rates of MSCs were detected to determine the optimal condition of heat shock pretreatment. Cisplatin was added to simulate
chemotherapy microenvironment in the ovary. MSCs were divided into normal group (without treatment), heat shock
pretreatment group, cisplatin group (without heat shock pretreatment), and heat shock pretreatment+cisplatin group. The
apoptotic rate of MSCs was determined. The ovarian GCs were isolated and divided into normal group (without treatment),
cisplatin group, MSC prevention group (co-cultured with MSCs before adding cisplatin), and heat shock pretreatment MSC
(HS-MSC) prevention group (co-cultured with HS-MSCs before adding cisplatin). The apoptotic rate of GCs was detected.
Results Heat shock pretreatment could reduce the apoptosis of MSCs. After receiving heat shock pretreatment at 42 ‘C for
1 h, MSCs presented the lowest apoptotic rate. After adding cisplatin, the apoptotic rate of MSCs in heat shock pretreatment—+
cisplatin group was significantly lower than that of cisplatin group ([ 11.9440.63 ]% vs [ 14.30£0.80 |%, P<<0.05).
The apoptotic rate of GCs in HS-MSC prevention—+cisplatin group was significantly lower than that of cisplatin group
([39.8841.65]% vs ([53.81£1.89]%, P<<0.05). Conclusion Heat shock pretreatment can alleviate the apoptosis of MSCs
during chemotherapy. Heat shock-pretreated MSCs have preventive effects on cisplatin-induced GC apoptosis.
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W & B, K BUEHE ] 72+ 40 A ( mesenchymal
stem cell, MSC ) FEAHREHS 73 =ML 22IR 97 29 P
E UL /TR (B ) 0F > 2 ) e L (=X
TRITRCRAN T, an ey 4t o B8 A 20 B ) A2 TG R
PEEITRNOCHE . AR T T A B R AR R Y —Fh
bRV, SCHRHGE HmT i@ ot B Ae E &
REE AT TR S, AR e . H
T v A DL B PR s T Ah B 20 B T B A2 ia T ik
B R AR DG HRA

B E et T R BB HE MSCHLIM T
BE T W B R s A B 25, P AR P SE 5 A
ARSI 2067 Jr B TS AR IO A o i 4k
FEMSC i PERIRE M, S5 Jo Rl A= 3697 O E T
ZEAAPR T TR B MSC X B S50k 4 il ( granulosa
cell, GC) AT KAFTGHIZ M, HEiT2e iR ve fii kb
FHAY MSC XSG PR A 0 T B A H

1 #MEFnTE %

1.1 W4 4~5 JH & M Pk SPF 9% Wistar K
L4 5, R 80~100 g, M H Ry E R K2
S8 s B s [V AT HE S SYXK () 2011-
0074] o B4 il (23+£2) C, WE
45%~55%, SCHRJEIT 12 h Bl /12 h BB, [ i
oK, ERNM RS 3~5 d.

12 KRAFHMSCHILH ., BAALEET LHEK
AT 49 B R BROBUAM A B i, DA H ) B PR R
J&4g, RS AR EGE o R R (5 10% IR
A 1ML ) DMEM/F12 K532 36 ) ] 1586 11 v b 3k,
PAF PN ER, UARTE 1+ 1A S Percoll
IR BB O N, 1048 X g B0 20 min, W HL
) 2L i SRS R AN )2, PBS Yk 2 RS N o
LRSI R, H 1 X 10%/mL (1955 BE 40 i P e
25 em’ WRLE S FR M . BEFRIICELE 3T C 5%
CO, B IR R LS I%, 48 h e VLA E A 40 it
Jea P R AN A K, S AERE 3 d R 1 IR

21 e A T 1 TR L 80% I EAT 1 ¢ 2 4B4R, HUE
FORAE R AFr 5 3 AR BB MSC il il 540 i
W, H 4 {L (35 [E BD Bioscience /A i) ) 6
T2 2 T FR ) CD44 . CD45, CD29., CD34,
13 XRAIWLGCHHE . BRALTE

13.1 GCHW#., #& BHRKEEFEHNED
Mg (A REFERECABR AR ) 100 U, 48 hi
AbFE, TCW SRR T R XU BN B, S 1%
XA PBS e, FHE ST aREt S il Ry 4240 5%
JE, {HOPREA0 A K GC iR B BRI . &A 1% M
LA DMEM/F12 3552 5, FH 200 H A 85 94 240 it
Gt g, 168X g B.0> 10 min, JiII AT 10% FBS Ay
DMEM/F12 $i R 3EH &, BT 37 C. 5% CO, H53%
FEPRRFE, 48 h A ER, 4 3 il 1 IR,

132 GCH %% H-EREWERMMIEE: §l&
GCIEh, H 4% Z R B [# % 20 min, H PBS ¥t
3, AR KB WY 3 min, R LB
B 15 s, whPk)E LUR W GR W 15 s, HiiKeh
Ve, LY 3 min, FHK 0PVEIE AT IOK . i
W1, DArP PR IR B, BT R TN WS 4 A
I
B B 20 M A 2 % £ s 0 B 36 O 9 3K A7 AR

( follicle-stimulating hormone receptor, FSHR )
T RIR . TER R ok I G4 B % 455 5% 10
PBS i@ ¥t 3 ¥k, B 3 min, J5 N A 4% 22 5 F
[55%€ 15 min, FJ 0.5% Triton X-100 ( PBS it ) &
TR 20 min, FERFSR LA 0 AH&E L H1 Y 3% AL
UK DA B R i SR A G AR, =R R
10 min, PBS 7& 43 itk P&, Wk % PBS J&, 7E 1% 5%
ML PNV B0 5% 4 I3 H AR B AR, 37 C B
30 min, MREBPWR, AR SR LR IR RS 10—
Pt (FSHR $LiAK, Jbnt il R A Y H AR A BR A A,
P25 bs-20658R, TAEMEE 1 = 500), FCAIREH,
4 CFE LR, BRI, % # & 45 min,
PBS & V% J7 T i 5 A HRP b5 i 19 31 % 1gG — Ht
TAEW (R LAY TREARAR, 85
SV0002) , 37 ‘C % & 30 min, PBS ¢ 43 itk ¥k
DAB [ % 5~10 min, H 2K 7K # ¥k 1 min; 75 K
K GY 3 min, $HhEROEE1L, REE; ARKEE
1 min, ik, #EWH, #HA . 5L

1.4 MSC # AR L TR 22 AR BE 1A 6 32 SEER 0
h 5. XHHRZH . 30minZH. 1h4l. 2h4l. 3h4.
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J& 4 40K MSC B3 & B G & T 42 C HE/KIE
FEAr K 30 min, 1 h, 2h, 3 h, MEIE/KBFE
HICHS S BRI i R R, CEAE 37 C L 5%
CO, HEFEfa T pids 92 24, 48, 72 h, V4000
% ( Annexin- V/PIXUGL vk ) il MSC J8 T 1% 3L,
TR BB (A] S ATI 4 ASFE i
1.5 SAEHAR R4 22 4 F MSC A 4 F 45 e
A HEMSCH R 44 XYL, RIALHEE; #4
IRGT AR, 25 TR AL EAZH . Fid
FREFRIEPIMA S mg/L EASE T AL B SR 5a 1
AR PR GAAZH, 25 T AR s B B S T4 3= 3 b
A 5 mg/L A7 AR EE
1.5.1 CCK-8 %4 MSC ¥ 74 86 /1 Fr40 it Ia
2X 10" FLIY T 96 FLAR, AFFLIAFL 100 L,
TR S FLANAL. 40 M s BE A K S A B ol e E
(5 mg/L) %A, 24 hJ54r 5 A 10 pL CCK-8
3 W ( H A Dojindo 23 7] ) , A 37 C. 5%
CO, EFHMTINE 1~4h)5 ALK, HHT
i A R] B R) 45 s FLAR A, F5-4 00 im A 10 pL
CCK-8 MW, A 37 'C. 5% CO, ¥Festhi g
1~4 h, M4 AZhER (35 E Thermo A vl ) i
I 490 nm AMEEE (D) H, #2:7d,
152 ARAMEHEASLNMSCHEH=HER K 72h
JE SRS AL A, A PP A R, R A AL
( Annexin- V/PL G ) #aill MSC T 0L, 52
BEA 3 K.
153  Hoechst33342/P1 % & # | MSC 77 7& 1H 4t WidE
2 e ] PR R R, D VR 15 min, K [E]
JE W, PBSIRPEREFR L3 K (B K 3 min) ; MM
A Hoechst33342 4t {0 3 4% {4 5 min; 2= 4% (0K,
FHPBS ¥t 3 ¥k (4K 3 min) , MIAPLYLEW, T
4 °C UKFIMFH 30 min; FY i, FHPBS¥E3 K
(BFK 3 min) , WJSWAER, VEikmRRRD), Z
Je K B il i, RO (T8 Carl
Zeiss A ) FUESFHHAE .
1.6 HAK 52 F7 4 22 MSC IR 44 F GC A — &9
ok B GCAr N 4 4. XTIRL, AHAbER; s
A, A 2.5 mg/L 5755 GC JH1-; MSC B+
EAZH B R T FAL BE MSC ( heat shock-pretreated
MSC, HS-MSC) Fphs-+igagd, L1 = 1 Hefbm
A MSC 5 HS-MSC #: 1555 24 h, J5fill A 2.5 mg/L
45 S GC P81, 48 h s i AR K GC

JHT-3, Hoechst33342/P1 YLt illl i GC 1715 K., B
ARSI [RIHT o

1.7 %it 4@ SR SPSS 20.0 #4741t
SN, TR RS AT A IE S KOy 2257, LU
Xts PR, ZURLEBCR-BHERE 200 (£E
FLBCR A SNK % ), P ] FLBER RS A A ¢ K
5. Rge/KHE (a) 24 0.05,

2 &% R

2.1 KREHMSC #y3 A m 5w BB FE
55 3R K EUEBE MSC, T WAL S —, R
AR ARIE, HPA T (B 1A) o sk
B A 3 BT 45 S22 90% LA | 41 Jifd %6 ik CD44 Fil
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Fig1 Observation of rat bone marrow-derived MSCs
and ovarian GCs morphology under microscope

A: The 3" generation bone marrow-derived MSCs; B: Rat ovarian
GCs cultured in vitro for 3 d; C: Hematoxylin-eosin staining for
identification of ovarian GCs; D: Immunocytochemical staining of
FSHR for identification of ovarian GCs. MSC: Mesenchymal stem
cell; GC: Granulosa cell; FSHR: Follicle-stimulating hormone
receptor. Original magnification: X 100 (A), X400 (B-D)
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SR (K 1C) o lad e dn b s e @
Rz 4 e FSHR 281560, 0] 0> 95% 1) 4 i ot
HryEH2MM (K 1D) .
23 AR E T MSC 8 AR SRR
20 i ARG I FRAR 7 b BRASTR] B ] (O min, 30 min,
1h.2h.3h) J5 M 5 3 24,48 }% 72 h ) MSC
T-%, PR R T 2Z 0B aRd | 25545112
& X(F,,=29.408, P,,,<<0.001; F,s,=39.206,
Py <<0.001; F,,,=4.884, P.,,=0.010) , Jr, k5
AF S SR 24 ik, XFREZH (0 min) | 30 min 4,
1hH. 2 h 4.3 h AR T25050 (5.88+1.80) %,
(4.67£1.91) %, (3.93+1.11) %. (14.58+3.42) %,
(19.61£3.66) %, 1 h 2T e fik; FAR v b 2
JE SR 48,72 h i), J5 4 AT SR G B R AT3LA
1 h ARG TR ARG PR, VPR SE Ak 3 MSC A9 f
FERFIRIA 1 h, 525 ga b AR FZ 25
2.4 HARFEFAIL X MSC 24 4 F 45 M09 % v
2.4.1 CCK-8 #F# MSC ¥ 7 4 /1 % JH CCK-8
R MSC 3458 e 1, WU FLF-34 D {8 5 2 il 240 ffd

Control

Heat shock pretreatment

AR, 258 B R IR A PSS 2 K 56 3
K40 o 16 5 bR (£,=29.198, P;,<<0.001; t,=
33.686, P;<<0.001) , #&7 #KR v fiil 4b BE X MSC
WA GEIEE .. 55 3 RULR, BE B350 R0 3
B RS E e <

242 wA4EARNMSCHT-F SRR M
FOAAG I 20 B 08 T, 25 R BoR X RRA . UK
AbFRAL | WAL . AR B A B+ 4T 20 MSC I
TS5 R (8.08+10.44) %, (4.62£0.08) %,
(14.30£0.80) %. (11.9440.63) %, F v #4 fk 52
T Ak 3 20 MSC I T2 R AIK T X4 B/ 41 (P<<0.01),
PR 78 T AL B U5 2H MSC I T 3R A T I 40 20
(P<<0.05), #E/R AR e AL BEA B FHT MSC J8T-
2.43 Hoechst33342/P1 # Il MSC % 3& 150 & 2
Al UL, IE R 4NN S PR /R (e, T AN
I/ RLL AP, IRIEARM R BREE / Ml
Do TR v FILAL BRZE R T 40 E G X BR A,
PR T LA B - I AL 8 T 40 L RS T e 4,
PR AR AN LA B FHt MSC J81-.

Cisplatin Heat shock pretreatment+cisplatin

o . . . .
PI . . . .

B2 Hoechst33342/P1 FE&NK R EHE MSC BT
Fig2 Rat bone marrow-derived MSCs apoptosis detected by Hoechst33342/PI staining

PI: Propidium iodide; MSC: Mesenchymal stem cell. Original magnification: X 40

2.5  #AK TR 4L B2 69 MSC 47 ) IR 48 i F 69 GC
Y I e 1= W 1 O N 1 B ST/ N O K4 E N 1K= &
2l . MSC T3 Bj + I 41 2 A1 HS-MSC T3 7 -+ i 41 21
GC T Z0 90 31.134+2.81) %.(53.811.89) %,

(50.2141.68) %. (39.88+1.65) %, 4 LHIIHT % 2%
SA G FE L (P<0.001) , Hd HS-MSC i+
2 GC YR TR AR T, 22 T A5t 2# 8 X

(P<<0.05) , Ut AHFAR 5 140 B MSC Rl 541

S GC T, X GC A W AR e hE 3
AL, MSC i -+ A ZH AT HS-MSC i -+ 2H
JHT- GC (CEBUE A /R s R FLBIL T
IR 2H, Forf HS-MSC i i+ A 2098 1 GC Ll
I F MSC T B+ A 20, 1588 MSC Rl o i 4k
Y MSC 5 GC b 57 4 58— T B2 1l 731 7 I 01
PR GC AT, (B AR T TUAL 35 MSC it iR H
LIRS
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Control

Cisplatin

Hoechst33342

PI

MSC prevention—+cisplatin - HS-MSC prevention+cisplatin

3 Hoechst33342/P1 FEEMARIVE GC AT
Fig3 Rat ovarian GCs apoptosis detected by Hoechst33342/P1 staining

PI: Propidium iodide; GC: Granulosa cell; MSC: Mesenchymal stem cell; HS-MSC: Heat shock pretreatment mesenchymal stem cell.

Original magnification: X40
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