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deprivation cultivated time, the cell apoptosis increased and cell viability decreased significantly. The longer hypoxia and
serum deprivation cultivated time caused the more cell apoptosis and the lower cell viability. The contents of H,S and its
synthetase were also suppressed by hypoxia and serum deprivation cultivation. The difference was statistically
significant. These findings suggest that hypoxia and serum deprivation cultivation can inhibit the generation of H,S and

expression of its synthetase.
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sulfide; apoptosis

Funding: Major Provincial Teaching Research Commissioned Projects of Anhui Province, No. 2012jyzd09w

Guo Z, Li CS, Xie YJ, Wang CM, Cheng JL, Wang AL. Effect of hypoxia and serum deprivation on endogenous
hydrogen sulfide production in rat bone marrow mesenchymal stem cells. Zhongguo Zuzhi Gongcheng Yanjiu.

2014;18(1):14-20.

0 35|F Introduction

bEE T4l SAL TSR RE, Bid T4 psm
38 0T o LA M B A YA i O VLR A 2
JriEI R U, (HE R R R T B LS R
AR BRI IET:, U BRI T T AR R AT A
VR AT EA BRI R B, B B 17 70 T4 BB ARG 7 K IR
SR U SRR L4 ) S5 B 1) 70 5T T 40 AT G e T B
O, EAR P E LG MUFE T I FEHLRIE AR 52 2 W1,
EEINRE], BRI 75 S A T e T S E0X
— IS R ET,

it & (hydrogen sulfide, H,S)i&4kNOFICOZ )5 H
RO — RS 540 171, AEVRA S 5 U 15 40 s i
MR T A 2. HSS 1 TR A2 R i 1Y
SEHAIPE TR, AR IR T I H,S N2 Rl B KA g
7 58 2 AT W A A 4 PR TS sz R B AL G i R
(hypoxia/serum deprivation, H/SD):s A0 lILEE M 13
RIS, o3 A i R A0 BT T4 M o YR HoS KT B
Tt e 47 Ik —y — 249 15 (cy stathionine-y-lyase , CSE) 13-4 Jik
WOm R O BB (3-mercaptopyruvate
sulfurtransferase, 3MST)FFRIELAE DL, AR RIRAIR
O LR AR B 45555 5 1 1) 70 BT 40 B T AL 1
INFEAR G 41 AP 2, SR —FE AP T A VAR A
SER LA

1 #HEFIAE  Materials and methods

Wit: 2% AN A AR A SRS

ftiE) 54t 72012457 H 22201345 7R Z B FLR
FHE—M B ERR TR

LTS

L4z zhdy. AJRESPFAREMEMESD KR30 K, 445k
80 g/iti, MEBMERIAFLZRBY R4, VErTE
51 SCXK(¢)2011-002, i fe Hont 2l il ah B 745 A s
AR ARAE

K AE:

B HEIE T TR 7 SEFEME: KR
HUEM AT, TERAAE TGRS HEE, BREEHE

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

BRI T I 37 35 5 18] 72 R T4 M PR R AR 1 S SRR R R (L8R

REWIIECINE FIF

{E4% DMEM ¥ 32%5(L-DMEM),
&8 175 (FBS)

Hyclone, USA

& SRR BioMérieux sa, FRA

N, N-ZHE-XEfZ IR EiETEY),

PRI NS FE AT L2 DR % Sigma, USA

CCK-8 Al e s b il & LAy, +E

Trizol BT EYEARARAF, +

M-MLV Reverse Transcriptase;
RQ1 RNase-Free DNase

Promega, USA

F14& M. Taq DNA ZE&RE I Oligo(dT)s LiEETEY, HHE

CSE #ifx Proteintech, USA
3MST $iiftk Santa Cruz, USA
Fiaeec 1) o01'g BD, USA

88 B OLYMPUS, JPN

Jes, B BEP BRI (5100 U/mLIF 40 L-DMEM) J & o
Vem e, WEMRIE T B0, WIS
1 200 r/minE.05 min, # EiE. R IR (SRR
$120% FBSHI1% Mt [KIL-DMEM) 58 J& 2 Fh T 41 il 55 57
R, ET37 C. MBS H5%CO MM TR . 3d)E
AR TR, ABRARNGEEN A, LLS R R 1
o B HAE B B T OS2 E i 0] 70 0T T 40 M 2E KA
WAEEEAR . M A K Rl 2580% /547 )5 FH0.25%
FRMEHAG, 421 L 20:4%, ARSI an R AR AR IR (&
IR 73 H10%FBSHI1% W HL HL-DMEM) K 75 . =40 Jid &2
WAL, BRI AN AR (FCM)ZEAT i (8] 78 o T 40 i
[ $iJ7(CD34. CD44. CD45. CD90)/f45E,

B G515 7 E ARt S/ T a1 2 i 0. PR
1 1B 78 R T4 LR TR 80% LA IR T-HE . FRRR R
M IRI, FHIRPBSYE3iE. AN S FBSHIL-DMEM/G
WA g oAb, BNERFIR A~ 4, Ba
EH IR SIINIT T R H5%CO 4 IR
o, BREINHESY R A3, 6, 12, 24 h, LIk B/ TC I

15



A, F RERE MG TR A T R AR B L )

@mgz www.CRTER.org

TEIEE TR . MEEI LS, FTF A A, B4
MR T IS S se . Se /64, 43 Bl b B/ ILIEO hil |
B/ TCIMES hal . B/ IME6 hal. B/ LIniE12 h
HFNGRAE/LIMIE24 W2l . SRR/ TCIMIE0 hal by AR AT Ak
B P E S B 7 T4, R 855741,

Pl & 7RI TR BT 55 R (A58 1
J&, WRESTALEBE I e T 40, 1 000 r/min 0210 min,
% ki, PBSIEVE2UK, [RIPLEE I AR5 $70%
[ SE, WA T-20 Cidat. BEJS Al ik i A
1x10°L™", 150 L RNase &£k /%1 g/L, 37 ‘C/Ki#330 min.
IAL P (P 4Kk 50 mg/L, 350 H JE Jz Mk yg 2=
R MR, 4 CEOLHE30 min)g, VR SR,
BRI K488 nm, K5 K610 nm. &40 DNAK) & &,
LADNAELT B LI G R MR R T4l i 2 /b

CCK-8E12 4BpE 1. TP H K4, LA
1x10YFLEF T-96700, 37 C. RS $5%CO, 41 i s
FRENEFE24 h, AR MGEE A Kl A 2 80% T TF 4R B4,
F %5 LA AR I [R) AR I 1 1 4 S R (0 B B T 78 B
AR S [ EE RO I . GRS R S S A i fLin A
CCK-8i#10 uL, ZMAERfah g E4 he Bebri Bale
FALAE450 nmibHIBOBEE(E(Af]), 240 s =
[A( 48, 40 0 )—A (Bl 42,55 57 35 A (IE % 40 I )-A(IE % 15 97
HE)1x100%, K H & A s . RS MR L, 96FLIR
B FLINPBS 200 uL{#iE .

RIS HHH,S £ E8E T, B R SE R
310 pL&ZH 4B TR NEPE . 43 BRI N20 g/LI
%30 uL, 200 g/L=%14%60 uL, 20 mmol/LN, N-—H
R0 b B8 ER(7.2 mol/lL HCIRC#1)40 uLF130 mmol/L
ZAALE (1.2 molll HCIBZH)30 L, HidA FEPEIHEY
W5, 37 CHE10 min, 6 000 r/minES.>10 min. 4366
FEVHRI_EiE R AE6T0 nmAb WG (A)E . JEITBCAE
152 S FINaHSHRUE 2 it S b A H, S & .

RT-PCR ;12 ICSE . 3MST mRNA: FTrizol$ZHCE
BE ) 7o T4l B RNA, ik 28 s, 18 s47ir, A1 ug
B RNANHAR,  FIM-MLV J % 5% it i 771 £ F1Oligo(d T) 18
1E 519, % mRNA ¥ 5% i cDNA . PCR Jx W 4 %
(25uL): cDNA25 L, L Fi51%5(10 umol/L)%0.6 uL,
Taq##0.3 pL, MgCl,(25 mmol/L) 1.5 uL, dNTP(10 mmol/L)
0.5 pL, 10xBuffer 2.5 pL, JiddH,0%h5 %225 uL. CSE
MIPCR N4k A A : 95 CHIAEES minj&, 95 ‘CZAE140 s,
58 ‘CiBk30 s. 72 CHiEMH40's, 39MEFF, 72 °CJaiEfH
5min; 3MSTHIPCRX N4 0 : 95 CHlZ S min/s,
95 ‘CA: 140 s, 57 ‘CiBk30 s. 72 C#EfH40 s, 38
MEH, 72 °CJ5 ZEH5 min.

HPCR™=#10 pL, Htg B& o i R &40 8% 31 H
Quantity One#k 73t 45 5t, LLH I3 5 B-actin k&
EUAR HEAT 3 R 35 7P 1 2 E B2

16

CSE. 3MST X B-actin 3|15 8:
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B-actin  5-CCC ATC TAT GAG GGT TAC GC-3 58.5C 150

5-TTTAAT GTC ACG CAC GAT TTC-3

Western Blot#2Jl| & 45 /5] 72/ +2#@# CSE . 3MST
B GENETRE, RFARENRER, £
WrmEdiTEAEE, H10%0 B0, 5% k4 it 17
SDS-PAGEH ik, 100 V{E K H %30 min, 150 VIEEH
k50 min, BE/5H220 mATERLFLR2 h, KEERT I ED
HR B HRA4 RN EINCHR). 5% lE ik = W3 412 h,
AN —Hu(SeHi CSE, RHURBMST, #5241 500%:
), 4 CWEE®H, TBSTUHEMEIIK, FIX8 min. MAZ
PRI AP bR L P RIgG, 1 ¢ 2 000F68E), &
IR EZERIFE2 h, TBSTHER3K, X8 min. ECLAN
JEA 5%, FQuantity Onek T K LT E & »

FEERAEHR: S T BRI ER K R R A T
0 b0 SRS, R T MR B T A, WS () 7o o4 R T
A RIS ) RN R N AR AL S B A AR R ) R IA AR A
o

FitF oM. RASPSS 13.0% it 474e 22047
FIT A3 Uixes%oR, 4108 LR Independent-Samples
T Test#i 3, #H R FrRK FHPearson il o< A #i43 #71. P < 0.05
hERA BEWEE N,

2 R Results

21 XKAFTHMR AR T@mbs kil y 65 DM
SRS B ) e T A M AR K, SR A R R R T
A MAERN24 hS R LB 20 A DS B A AR, AR e B
WA R AMEATE .. 201, BERAERKRKRE, A2
HEHENERK(BELA). REARESBET 8, 2KK
TE(BI1B). it x4 R ASOR 00 265 34 2 6 A 7 B T 41 P 1
FRiCPiR: CD44. CD9OFELPHIE, CD34. CD45% L
P, 25 2 T R A B () 7 o 1 400 e v o) B 44 Bl A L
iﬁ?%%[& 18-20]D

2.2 SARXMEALSubGTEM AT FCMAIN ) Sz i6 4t 5
BoR, WECIE T E B A T4 3, 6, 12, 24h
Ja, AT EREFRAEEEE, M(3.1920.47)%
4% %) 3840 F1 (10.4240.75)% «  (20.29+1.00)% . (30.65+
0.80)%f1(47.84£0.15)%, 5 EwAMLL, ZRrA BENE
BEX(P <0.01)(E2). UL EgREH, /oG
R 2 A W e et i A 1) R W E S =i =W | BB
B R A E s, A R 1 e

P.O. Box 10002, Shenyang 110180 www.CRTER.org



A, F BRERIE MG E E T R E AIR TG L )

@]%2 WWW.CRTER.org

1 S2EEF 6d RENXR P3MERBHER R THBRES(BE
BRR, x10)

Figure 1 Morphology of bone marrow mesenchymal stem cells
following 6 days of isolated culture and passage 3 cells under

inverted phase contrast microscope (x10)
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Figure 2 Effect of hypoxia/serum deprivation on apoptosis of bone marrow mesenchymal stem cells detected by flow cytometry
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Figure 3 Cell viability and hydrogen sulfide content of rat bone marrow mesenchymal stem cells after hypoxia and serum deprivation cultivation
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Figure 4 Expressions of cystathionine-y-lyase and 3-mercaptopyruvate sulfurtransferase mRNA in bone marrow mesenchymal stem cells

after different time of hypoxia and serum deprivation cultivation
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Figure 5 Cystathionine-y-lyase and 3-mercaptopyruvate sulfurtransferase protein expression in bone marrow mesenchymal stem cells after

different time of hypoxia and serum deprivation cultivation
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