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Abstract:  [Objective] To explore the cytoprotection of hydrogen sulfide (H,S) against cobalt chloride (CoCl,)-induced
apoptosis in PC12 cells and the underlying mechanisms. [Methods] CoCl, (a chemical hypoxia-mimetic agent) was used to
establish the chemical hypoxia-induced PC12 cell injuries model. Sodium hydrosulfide (NaHS) was used as a H,S donor. The
viability of PC12 cells was measured by CCK-8 assay. The percentage of apoptotic cells was assessed by propidium iodide stain
flow cytometry (FCM). The morphological change of apoptotic cells was tested by using the chromatin dye Hoechst 33258. The
mitochondrial membrane potential (MMP) was analyzed by rhodamine 123 staining and photofluorography. The level of reactive
oxygen species (ROS) in PC12 cells was measured by DCFH-DA staining and photofluorography. [Results] CoCl, induced a decrease
in cell viability and an increase in percentage of apoptosis in PC12 cells along with dissipation of MMP as well as overproduction
of ROS. When PC12 cells were treated with NaHS 30 min before CoCl, treatment a decrease in viability of PC12 cells induced by
600 pmol /L CoCl, was concentration-dependently blocked by NaHS (100, 200, and 400 pwmol/L). Pretreatment with NaHS at
200 and 400 pmol /L obviously reduced the apopototic percentage of PC12 cells induced by 600 pwmol /L CoCl, and inhibited the
dissipation of MMP and overproduction of ROS. [Conclusion] H.S protected PC12 cells against CoCl,-induced apoptosis, which
may be associated with the inhibition of H,S on the dissipation of MMP and overproduction of ROS induced by CoCL.

Key words: hydrogen sulfide; cobalt chloride; hypoxia; PCI12 cells; apoptosis
[J SUN Yat-sen Univ(Med Sci),2010,31(1):79-84]

I is B H#: 2009-07-22

HEEWMAB . | ARARHEHRIIH (2008B080703053).

VEBRN: w2 WA, Y, AF5E 07 10 . & 4 3 | E-mail : lanzied@163.com ; * (W {E1EH B Y8 , Bb% 101 A4 500, BIFSE 7 1] <
24P E-mail ; fengjq-sums@163.com



80 HIL R4 (B2 R R

ERIIES

it b & (hydrogen sulfide, H,S) & —Ff o {4,
1o BRI I A R SR A TR, AR
MIIFSE A K B, HLS AT RE 2 — Bl 200 114 b 28 9 ot
(neuromodulator ) Z: 5 I il A AX #2582 40 k) A= 3 K
g BRI BE . a0 H,S AT A i K IR A i
(LTP)" J- 1l B8 5 Bl /K 7% 6 3K FCU (Alzheimer’s
disease ) [ &I T2 Lu S8 AHGE , H.S BA ML
PRAPE D) B OR3P B G Jox 248 it X 470 S840 10 K
SR, 55T, 1S BEAmdlHLA AR g
gl WA H,S 1Y/ AR AR AT AR 2 90% , 32
AL (suspended animation ) JRZSB! ) AT AR P /)N
RSP E AT B4R, SE AR AT ] HLS e fi g
AP DS S A s R 4E st SR,
H,S BEA DR 44 22 TR Ak 2 P ik 475 5 1 2 05
YERI AR T

& Ak%E (cobalt chloride, CoCly) J& —Ff fk 2
PEGEARIIY) , BERLUIR A BB M AF B, PC12
20 i Ok Y5 T O B VE B A0 LR A bR, B RS 4
R Dy Re )y T 4 B M T RRE R BTk
TIF 1 22 40 B 6 T HL I 100 R 2 20 i 0 dfe 4L 1)
S RiM B, A SCRE T CoCL, 72 PC12 4 3.
et s S M oo . B TR HoS Xt
P CoCl, 375 T PC12 2 5 43 1) 1 T B CHAIL R, A
ENERA BB HS (2 R4 VR T B i) 5
Uidig N

1 #MH#EF*
.1 ik F

WAL BE (PT) \Rnase A & FHI 123(Rh 123) |
NaHS 5 CoCl, I§ H Sigma /A H]; CCK-8 DCFH-
DA 1 F BE R KW ; DMEM 553858 i 4= if
15 H Gibico BRL 2 HJ(NY USA),

1.2 ZHRaE I+

PC12 20 g iy o 1l R 27 52 50 sh i oo 42 1
¥ 3% T & 100 mL/L JiG 4R I35 9 DMEM 35 5% 56
i, F 37 C SPIEBU L CO, 25 FIE SR, B
XPECAE KA A A T 52 56
1.3 XI5

FRSCIER 0 4 A IEF XTIRAL  CoCl, $i4)
2f \NaHS TiALHRZ] (NaHS + CoCl,) \NaHS XfH&Z
1.4  4HARTEE RN

PO gt KIgna, LL1 x 10* /fLEFT 96

fLHR, 7E 37 °C 5%IEF 5L CO, ZF FRE R
& &AMy 95 CCK-8 (4541 100 pL /il 10 L
CCK-8) WFE 4 h, Bt 7E BEER o 4 IS 5 4
LI ISE (570 nm A ) 4% A AFER (%) =
SEEGZH OD/1E % HRZH OD x 100%, 3K Sc5i2H
PTG, HE 3K,
1.5 PI Zetai =X 4 A (U As i 48 BeUE =

WS4 H 40, FH PBS Bk 2 3, FH 700 mL/L
24 CE i, B 10° B EE 4, i PBS
VeI, 5 BRI 300 pl DNA 443k (P&
PI 100 pg/mL F1 Rnase A 20 ¥fii/mL), 54 C
VKAR TPOICE 45 min, 300 H e Mt ug, st
94 (3 F Benkman-Coulter 23 &) Hi i ) K6 (355
KA 488 nm; KHFIEK 610 nm) 4/l DNA 11
Tk, UL DNA A7 EHRT G115 DNA & &1
W G Ry R/ MR T4 270
1.6 Hoechst 33258 1% & 46 40 AeE 1=

L PC12 ZHAEFD T 24 FLARIN , #2526 4321
BLR 25 LA A [A] 1) Ak B R A ] — % s (R, PBS
PEPRUK, AT BEBC R A 40 o/L ZRHEE, 4 C
i %€ 4 L 10 min, JIA 5 mg/L Hoechst 33258 4
L RAE R 10 min, PBS Wk, 28060 e T WiEE
B o I H A A% 3 B k18 1 A7 A B e
O, PR A B A e G O 1 4 RS BUBURL IR
1.7 SRRk PR AL

Rh 123 J&—Fh G R i i it o Y g 4
W W B 20 Bf 26 kz AR B HL 4Y (mitochondria
membrane potential, MMP) [} 2 25 i} 5 AH W (1) 48
b, DA AR AL ) 2 i B PR E Tl e i
4 He Rh123 19 56 o BE S e 40 i 7 MMP, 42
PC12 4HMEERN T 24 LA, HeSCihsr el iRk 4G
TASE A AL PR R ZE AR — g B E), FH PBS BEPRIR
BU#AEF-20 CH#F DMSO (1 1 g/L Rh123, IR
F/NEIMLIE Y DMEM B2 100 pe/L, BFLINA
200 pL, #EETF 37 CHEF 45 min J5 280 0 M
USSR BEHL S AR AR Image)1.41°
B R o AT 34 H 4 color histogram X 4% A Hy - 2
PR AT AT it
1.8 ZHRENEEESEHKN

DCFH-DA A 514 ¢ 56 4H AT 2 ik 4 A A it
AU, 7E N FE Ak A2 il DCFH, 78 36 4 4
(reactive oxygen species, ROS)FETE M XM T,



AR

W AR AL E A PR RS T PC12 A0 A T R 81

DCFH# A A iUk (5.5 it DCF, 4% 5,5 5
BE 5 4 M N TS AR BE L, BRI, AT A
2R AL DCF A28 BE S B4R M 11 ROS &4,
fEPC12 4UAEFERD T 24 FLARIN, FSC50 gl 2K
YT AN TR R A B R 2R VR — g R, JC s 19
DMEM 3% % H 5k 2 ¥, A JE % 9 DMEM
T B 2 N 1 umol/L ) DFCH-DA , 38856 T
37 CW¥AE 30 min J5, ZOGRMEE N WS Hh
BEHL 5 AT ALES ] Imagel 1.41 B H 20 M4
M color histogram X £ #7124 9 508 FE i 47
sbr gt
1.9 SFit=FabE

SLIRPR 2 SPSS 11.0 it ikt fr 481t o
B, BURIE £ FaiE2E (v £5)Fs, dHIAHE

)

2)
2)

Cell viability (% control)
2 & & B

contrl 0.2 04 06 08 1 24
CoCl{mmolT)

Cell viability (% control}

A one-way ANOVA J7k, LA P < 0.05 0ERA ST
2 %4 X

NaHS ##] CoCl, E SR MmE

200 pmol/L ~ 2 mmol/L fJ CoCl, ZbF 24 h,
SR OB AR PC12 ARG TE 5, Horp
600 wmol/L CoCl, AL PR PC12 it 24 h 1 4 g 77
TR 51%( B 1A); #— L mmsR Em,
25.50.100,200 F1 400 wmol/L Y NaHS 7 B 5%
M) PC12 AHMIAYAFNG 3, (E S v AR 1 o 41 )
600 wmol/L CoCl, 753 H 41 M & 14 , i 100,200
11400 wmol/L (1) NaHS A& FHEE A & (I 1B) .

2.1

1207
1T
3)
80} i Y o
6 | 2) I
a0l
201
L G A S T 5
+ 600 pmol/L CoCl,

B 1 NaHS #1 CoCl, S PC12 iS4
Fig.1 Hydrogen sulphide protects PC12 cells against CoCl,-induced cytotoxicity

A PC12 cells were treated with indicated concentrations of CoCly; B: pretreatment with 100 ~ 400 pwmol/L NaHS inhibited PC12 cells

injures induced by 600 pmol/L CoCl, significantly. Cell viability was measured by the cell counter kit (CCK-8). 1) P < 0.05, 2) P < 0.01 vs.

control group. 3) P < 0.01 vs 600 pmol/L CoCl,-treated group.
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Fig.2 Effect of NaHS on CoCl.-induced apoptosis in PC12 cells
A control group; B: 600 pwmol/L CoCl, treated alone; C: 200 pmol/L NaHS preconditioning for 30 min; D: 400 pwmol/L NaHS preconditioning

for 30 min; E: 200 pmol/L NaHS alone; F. 400 pmol/L NaHS alone; G: Quantitative analysis of apoptosis, Values are the mean + SD (n =

3). 1) P < 0.01 vs the control group; 2) P < 0.01 vs the CoCl,-treated group.

B3 NaHS X} CoCl, % PC12 8RR K%M
Fig.3 Nuclear staining to evaluate the effect of hydrogen

sulphide on apoptosis of PC12 cells induced by CoCl,
The morphological changes in apoptosis of PC12 cells were
dectected by Hoechst 33258 staining assay. Arrow indicated cells
with apoptotic nuclear condensation and fragmentation. A: Control
cells; B: PCI2 cells exposed to 600 pmol/L CoCl, for 48 h; C.
400 pmol/L NaHS preconditioning group; D: 400 pmol/L NaHS
alone. __: x 400.
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Fig.4 Effect of NaHS on inhibition of mitochondrial membrane potential (MMP) of PC12 cells by CoCl,.
PC12 cells were exposed to different treatments for 24 h and the MMP was measured using Rh123 staining. A: the control group; B: PC12
cells exposed to 600 pmol/L CoCl, for 24 h; C: the cells were pretreated with 400 pwmol/L NaHS for 30 min before CoCl, treatment; D. 400
pmol/L NaHS alone; E: Quantitative analysis of the mean fluorescence intensity (MFI) of Rh123 from 5 random fields was performed using

Image J 1.41° software. Values are the mean + SD. 1) P < 0.01 vs control; 2) P < 0.01 vs 600 wmol/L CoCl,-treated group. __ : x 640
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Fig.5 Effect of different treatments on intracellular reactive oxygen species (ROS) levels in PC12 cells.
PC12 cells were exposed to different treatments for 3 h and ROS were measured using DCFH-DA staining. A: control; B: 600 pmol/L CoCl,
for 3 h; C: the cells were pretreated with 400 pwmol/L NaHS before CoCl, treatment; D: 400 pmol/L NaHS alone; E: Quantitative analysis of the

mean fluorescence intensity (MFI) of DCF from 5 random fields was performed by using Image J 1.41° software. Values are the mean + SD. 1) P <

0.01 vs control; 2) P < 0.01 vs 600 pmol/L CoCl, alone. __: x 200
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