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Effects of PGE1 on the apoptosis and expression of caspase-3 in rats
with cerebral ischemia-reperfusion injury

DAI Weijuan ,ZHU Fanhe ,XU Xudong ,ZHANG Guoan ,WANG Xu
(School of Basic Medicine, Jining Medical University , Jining 272067 , China )

Abstract: Objective To investigate the effects of Prostaglandin E1 ( PGE1) on the neuronal apoptosis
and expression of caspase-3 in rats with whole brain ischemia-reperfusion injury. Methods 24 healthy male
Wistar rats were randomly divided into three groups which were sham operated group (n =8) ,cer ebral is-
chemia-reperfusion model group (n =8). PGE1-pretreated groups (12ug/kg,n =8). Rats model of whole cer-
ebral ischemia-reperfusion injury were made through bilateral common carotid artery ligation for 20min fol-
lowed with 6 hours of reperfusion. The change of cellular apoptosis were observed with morphological meth-
od,and the expression of caspase-3 were detected using immunohistochemical method. Results After the is-
chemia for 20 min and reperfusion for 6 hin rats, the number of apoptotic cells and the expressions of
caspase-3 in brain tissue were increased compared with those in the sham operative group (P <0.01). In
PGEI1 group,the number of apoptosis cells and the expressions of caspase-3 were lower than those in the ise-
hemia reperfusion model group (P <0.01). Conclusion The protective mechanism of PGEI on cerebral is-
chemia-reperfusion injury is related to reducing neuronal apoptosis by inhibiting the expression of caspase-3.

Keywords : Prostaglandin El ;Rat; Cerebral ischemia-reperfusion ; apoptosis ; Caspase-3

R IR 2 E1 (prostaglandin E1,PGE1) , .+
WAL R FERR TR (AT LR ), JB ARSI IR R 2K
Vi, BAERILAE , SEEMAE R, 20M o, 3]
MR AR TR AL RAE AR IR S ey B A W

w [ AT H RS [ AR2E 5407 H (2012ZRB14146)

AP o I R T IR I A5 0 S e AT
DIERFSEUE B, PGEL XoJ ik fife i - P-4 v 453 475 HL A5 f
PVE T, BEAS IR AR AN A B, 8 /)N R FEAAR R | 25 i
P 0 TR A AR A 5 300 6 B 0T AR A R R, FRAIG
MDA [ & & , H2% SOD . GSH-Px % ATP ifi [ 1%
77398 TNF-a F1IL-18 AR &5 (0 HAR S AL i



BT BR2EBEaA 4 2017 4F 4 J1 55 40 555 4 ¥ T Jining Med Univ, April 2017, Vol. 40, No. 2 <99 -

AR TERTE A HRTIA N, 400 I8 1 7 1 a5k 1t -
HEER I R R R SR B i 3 AR, T
A IR I - P AR, L€ PG X i dke - P88
R M T S AR P T BE R Caspase-3 3R
IKRZA , i — BT PGEL W fisi (& 37 7 FI AL,
h PGEL B i fofe 1t - P08 450 0 £ fE S 3R

1 #MREFZE

1.1 ##
L1.1 Smgh¥) (g RRaEdE Wistar KB, 1R 5T 5
250 ~300g, 14 |5 KB4 T HEBF DX AL S50 Bl W) % 5
%, FATF5 :410108600026354
11,2 240 R S G ATFIIRE EL(PRBA T
HEYAERN 2T ) 5 S g Ak & (iU
Y TRRARAR) DAB @ ( BHERH ( F
i) B A1 RS 7] ) 5 Leica RM2235 )] J 4L ( 74 5
Leica 23] ) ;5622 BA%EE ( H A Olympus 24 7] ) 5 11
PR R A (b3 BRAE BT 2R o
1.2 Fik
1.2.1 LW 5425 ¥ Wistar KR FEHL
Gy BT ARG - PR R ZH  PGEL 2 (12pg/
kg) , B4 8 K. PGEL ¥y4t il TA 2K, T
RELYST 1ML 7 1T Smins 28 125 KT 4678 A, R 2k 2h,
BT AR LRI 2 1 A8 [m] s 5] Bt H B 25 5 bk i
ARIERB AR K,
1.2.2 KRR 4 I e 1 - -8 A 28 1) il 4 B U
HUEME K BRUFREE, FH 10% , 7K A S (350mg. k-
1) BRI S, A RR 5 TR BT AR -, 539 6 T 7
By 2 S AU 25 Bl ik, FH GBI A55 1: 30 ik e )
e PAT BN 55 58 3 ik , BEL T IAL 372, 20mins J5 , #A T
kIR A M (BPERRET:) o T AR 43 75 3 8L
M3 Ik 5 HEAT 48 &, AR A PEAL B, P9 1
6h, W7k HRUI 4% 1) 22 58 F I [T o2, IBEoK, 5 RRA 0
LI i A P
1.2.3 MM TSNS B & L i 8
Yo, BT Spum BRIV Fr, SRR ZR-H4L (HE ) 3t
o, BB 7, TR L U S XS S
B U O T A
1.2.4 G40 71k (SABC i) Kl Caspase-3
IS A B i S B, 24T Sm JEEBE YY)

R, PR i BR e A A 0 & BB 5, i L K
b BB R S R, EE B ARG IA—$L
(FAPEXTRRZH LA PBS AU —$H1) . =91, DAB .4,
RRHE3 kYR, Bk D) R BEPLIE I 3 R, T
400 5 624 B AUBE T, LS I Bl 1M -7 98 3 6h )5
Caspase-3 [} FIATE N, 11 9047 2 68 0kE 1 FH
PEAIH

1.3 %it¥F7%

SR E AR T SPSS17. 0 St A A b B, L x
+5 R, SR 25 5RO 22 50 B, T35 ] SNK-q
KBk AT M L4, P<0. 05 22 F HA G124 &
o

2 HR

2.1 BMEh-FEEXRAEMALA T Z @I
&

AL L e - P HE B R 4 )2 PGEL ib P20
PR B TP 2 40 06, S A0 R vk 4, AR
EANE L R AR SRR DR RN g e A
I, SRTFARLAR LY, G i - P e A5 7R 2 ) T 40
B I (P <0.01) ; PGEL 4 5545 I 20 A1 Hb I
T4 A 0 (P <0.01) o LT 1.2,

20+

BFARA i
7.3 WA skdx  F 4 =67.953,P =0.000;
SEFRmAMm, = P<0.01; 54k bo-Fa iz, #P <0.01
A1 Ahkde- B R4 4R TAY 2 de LS b AR

PGE:4H




- 100 - Ve T R B2 2017 4E 4 5540 5552 #1 J Jining Med Univ, April 2017, Vol. 40, No. 2

Fia BFARL b B FRRAL o A FA
B2 BHARABAR(ELRX)RTHEZmE
HAFEA(HE &, x400)

2.2 B b-FiEEKRKIEAL Caspase3 & ik
2R

EBTFARY A, BRI K BN 212 Caspase-
3MERENE R TIRFARL, ZRAGRIHE L (g
=13.5579,P <0.01), 58 BRI 24 #H L, PGE1 #H
Caspase-3 [ FH: 20 B 5k i 259800 (¢ =9. 9229, P <
0.01), &RILFET &3,

%1 BAKRIELL Caspase-3 P 2m LA LI (n, X £ 5)

287 n b 2 i
BFAa 8 2.556 +1.236
A A 8 37.78 +5.333 "
PGEL 21 8 12.00 +2.872*
F {8 208.76
P 0. 000

E:HBFRAL, « P<0.01;5 5 h-FH#EE48,#P <0.01

Eia BF AR b Sb-FERLAM o AFFH
B3 &K &I Caspase-3 49 & ik
(SABC # &, , x400)

3 itig

i PRI 5E 4 IE , ] PGEL 367 Bk 25, 9 A Y
IReREAR U R F RE IR ST, HIA
JE A AT R SRR BREE S B 5T K B, PGEL
Xof Z2 RS B B - PR I BAA TR E T . B
SV RS AR WTIR A, AT 2 IR 855 1 - -
TP T e P 2 AR T A T I R . 2h
WA 0. 5h, AT DA A2 (0 PR T 40 L, Bt P9 1
] A K, 78 22 IR X XA PR T A i o AR A
Sy A L9080 T i R I - PR T S AR A R PR R
R Z— T T 78 MUO& 2 24 56/
R R T A R T R DR AR S (R B S R 2 b
HR KA R 5 H I ( Cysteine aspartic acid prote-
ase,Caspase ) FIG e — KRR PBEH T HEEERA
fity , 7 T R R R AR GG S ARV E T . AU
SRS, 76 S i - P 3010 i i 24 2 Caspase-3
PRI, P T A RECY 2, H W E AR AR DG .
Caspase-3 1] 77 7] {5k 1l DX A 26 23 9 T 4 A 45 1)
WD, IFiE— PR T Caspase-3 ‘2 4 ML 5 -1
PTG R T G S h R A O
PEFIY™ . BT LA, Caspase-3 € 8 WF 5 b7 163 ik Bk
M-I 25 B £ PGET X ik ke 1L - P98



BT EZEBEER 2017 4F 4 A 5540 5554 ] ] Jining Med Univ, April 2017, Vol. 40, No. 2 - 101 -

TR DR APV P 2 75 55 Al oo 22 4 0 A G
IRFFEAL AL D o ST 2 0 0 o B A O Ty
HEH Caspase-3 5 I ifiL- FE T B4 ¢ R BT, A
SO R B4 A ke it - P9 T AR, B AR AR PGEL
P (R a2 D15 e R R e R |
Caspase-3 Y235 K FE M PR IPAE T, A3 77K P45
W5 Z A REILH

ASCHER R R, R B A I R I 20mins £ 12
6h J&5 , JEHE T A AR T AR 41 i S DX AR L HC7E 1 1
TR, T 55 0t ~PH 4 T A Y 2 ] DR e
R 20, TR R Gt SR T ARA A LA W
EEZESF (P <0.01) , 3X —45 5 Xk — 2 UE s T ik
il 1L - PR T O 2 A L F T 1 PGEL 1y
KRN ZH 2R 3] 528 00 T 00 285 2 0028 1 o 22 440
Bl >, SEAAMILA B EEES (P <
0.01) , #2755 PGE1 W] R i 41 il ke 11 - -2 i 25 24
MR T, RAERRAE R . AR SCERTER
FRZ i B 1 20mins F5-3%E 1 6h, Caspase-3 7 fit Ifil -
PHETHRB BETE, SIRTARA LA W
25 (P <0.05) , 15 B 42 i ke 1l - 7198 13 5 7T 75
Caspase3 % ik, Tii PGE1 41 f fif {2 J8 1= 38
Caspase-3 FJZRIRI/D, 5 bl I -FFE AR 20 LU B0
WEMEZER(P<0.05) . ZHOUAINA, Caspase-3
eI B P T AT AR G, R AN S S
TRy ke d 5 XAV T, B LA, 3 e 38 T LA
R T A b . B R SY R Rk sk I -
PRRETE S 7 3 A A Hy Ak (OFR) S8 & R, 2
R 2 20 ML R T 0 ik e PR o AR SO R A 5
WERT, PGEL A7 5 )t SA ALV, Tl 8 ey A
A S P A R TS P . SCHEN PGET /b
eI - PR 3 G 2H 4P 2 A B ) O T, R R S
H o R A, i o A A s, A
Caspase-3 S5 i T K 1305 A 6

Sk

(1] B4, R3E. WA RGA BRI R LRET].
b ER R T E S 2 E 2014(11) :1883-1887. DOI,
10. 11723/ mtgyyx1007-9564201411055.

(2] #AR4E, 20,345, 5. A5 & E1 xF o sk e 3
ARG FAER ], KT E S R 53R,2001,24
(3) : 13-14. DOI: 10. 3969/j. issn. 1000-9760. 2001.
03. 006.

(3]

[7]

[10]

[12]

[13]

[14]

BEE, RAE, BRA,F AT EL 33 Sk
FEERGORPAER[T]. B 252 538 41,2003,
19(4):427431. DOI: 10. 3321/j. issn: 1001-1978.
2003.04.017.

ik T AW WTFIMF EL 857 A0 AR K 49 77 3
ME[T]. I 5 Ab 2 % 5% 4 &,2000,8 (1) :34-35.
DOTI:10.3969/j. issn. 1006-351X.2000.01.011.
ML E ARSI FE E_L %77 S VAR s K
ML T]. AR E 25,2005(3) :24.

I A, R, RAR. AT A EL 787 AL At 2
SR TS EERAT[I]. FTEEHKE,
2016,14(15) :79-80.

Peng J,Mao XO, Stevenson FF, et al. The herbicide pa-
raquat induces dopaminergic nigral apoptosis through
sustained activation of the JNK pathway [ J]. J Biol
Chem, 2004, 279 (31) :32626-32632. DOI; 10. 1074/
jbe. M404596200.

Dong C, Yang DD, Tournier C,et al. JNK is required for
effector T-cell function but not for T-cell activation[ J].
Nature, 2000, 405 (6782 ): 91-94. DOI. 10. 1038/
35011091.

X R, Bish, A3 A BRI AT I B i B o
MR A-B-3 By R A0 RAC[T]. P B AMILF L
A M F I, 2006,22 (1) :55-58. DOL: 10. 3969/].
issn. 1007-7626. 2006. 01. 009.

Chen J,Nagayama T, Jin K, et al. Induction of caspase-3-
like protease may mediate delayed neuronal death in the
hippocampus after transient cerebral ischemia [ J]. J
Neurosci, 1998 ,18 (13) :4914-4928.

Ferrer I, Friguls B, Dalfé E, et al. Caspase-dependent
and caspase-independent signalling of apoptosis in the
penumbra following middle cerebral artery occlusion in
the adult rat[ J]. Neuropathol Appl Neurobiol ,2003,29
(5):472481. DOI. 10. 1046/j. 1365-2990. 2003.
00485. x.

Zhou HP,Wang MS, Shi F,et al. Effects of acupuncture
pre-conditioning on apoptosis in hippocampal neurons
following ischemia-reperfusion injury in aged rats[J].
Zhonghua Yi Xue Za Zhi,2011,91(17) :1203-1206.
IwE, T RIEHT TR K EM s f B A E R
4 NF-kB #= caspase-3 & £x e a[)]. FEA
124 2 & ,2015,36(1) :10-13.

EFH,TARE, B, F. FRABRE & Ba7H) 7 1
KRB AL A DNA 345 69 KB AF 2 [T]. + B s
SBEH,2003,7(7) :1064-1065. DOIL;10. 3321/j. issn;



- 102 - TR E S e A7 2017 4E 4 F145 40 %55 2 89 ] Jining Med Univ, April 2017, Vol. 40, No. 2

1673-8225.2003.07.015.
[15] Harrison DC,Davis RP,Bond BC, et al. Caspase mRNA
expression in a rat model of focal cerebral ischemia[ J].

Brain Res Mol Brain Res, 2001, 89 (1-2): 133-146.

DOI:10. 1016/50169-328x(01) 000584
(FsEHEF 2017-03-09)
(RERE:ARE)

S G S G W GG G G G G G S G G GO GO G G W G P G W G GO OO GO WP G W

(E#%97 )

Wifkia i -2 MRS IEMEZ IR R, 525
Jo 5 B AR 6, R, PDX-1 1] AR iy J i 4 i
FEsE bR R 2 —""" . AR SCH ] RT-PCR £
TH 2 AR, 8 4 R AE 6 /8 HUMSCs 48 bFGF,
EGF, B-#iJk £ W55 3 )5 40 g PDX-1 B335, 5056
ZH X AR N Y PDX-1 28 [ 4547, X BRZH TG PDX-
1R RERIE , I S B 5% 8 I A 0 3] 1) Jie & R
(IR AN o 288U 2 €0 R S 001) 440 i P
B R E I, S50 20 20 M 43 40 M R Bl e b
gLt LI A N A R TR A L. 25 L
Jirik , FERSN 4 bFGEF, EGF, B-3i 5k £ 1 I 5 R
() e BB SR AL D A B b HUMSCs AT 75 3t B
JB 55 25 43 WL DIV BB MR 5 2 L R AR S 3 A
F|iy HUMSCs 22975 5 43 Ak AT DUAS 30 [ 5 A 40 i,
HF5 A5 B 00 JR S AR A AR AR N S, AR SY
WA T I 5 R AU R KO 2 R R TE R N 43 A A
ML D RE AT BER AT . A B REE T 5% S
PRIV IS N A AP AR — A5 4 P 4 R 5

SE

[1] Shiroi A, Yoshikawa M, Yokota H,et al. Identification of
insulin-producing cells derived from embryonic stem
cells by zinc-chelating dithizone[ J]. Stem Cells, 2002,
20(4) :284-292. DOI:10. 1634/stemcells. 20-4-284.

[2] Schugar RC, Chirieleison SM, Wescoe KE, et al. High
harvest yield, high expansion,and phenotype stability of
CD146 mesenchymal stromal cells from whole primitive
human umbilical cord tissue[ J ]. J Biomed Biotechnol ,
2009,2009 :789526. DOI:10. 1155/2009/789526.

[3] &EZH,KRTH KRR, F ARRREIFKLARS
AR R R T e ey = ()], 0 B A2 et

[5]

[6]

[7]

(8]

[9]

[10]

%,2015,19 (10) : 1477-1481. DOI: 10. 3969/j. issn.
2095-4344.2015. 10.001.
Ma L, Feng XY, Cui BL, et al. Human umbilical cord
Whartons Jelly-derived mesenchymal stem cells differ-
entiation into nerve-like cells[ J]. Chin Med J, 2005,
118(23) :1987-1993.
Lumelsky N, Blondel O, Laeng P,et al. Differentiation of
embryonic stem cells to insulin-secreting structures simi-
lar to pancreatic islets[ J ]. Science,2001,292 (5520) .
1389-1394. DOI; 10. 1126/ science. 1058866.
W, LR R, FUAE 4. EPO R 3 JE i5 AV 22 F e it
W ZASNH B EFAL]. FTEFRFR,
2014,37 (5):313-315. DOI; 10. 3969/j. issn. 1000-
9760.2014.05.003.
Naujok O, Francini F,Picton S,et al. A new experimen-
tal protocol for preferential differentiation of mouse em-
bryonic stem cells into insulin-producing cells[ J]. Cell
Transplant, 2008, 17 ( 10-11 ). 1231-1242. DOI. 10.
3727/096368908787236549.
AR ATLL R, FHE 5. AR A AR T e
W Wedy B ey KB AT L[], 5 A IULAH IS R 4
&,2008,23(8) :618-620. DOI; 10. 3969/j. issn. 1003-
515X.2008. 08. 022.
Tang DQ, Cao LZ, Burkhardt BR, et al. In vivo and in
vitro characterization of insulin-producing cells obtained
from murine bone marrow[ J ]. Diabetes,2004,53(7) :
1721-1732. DOI;10. 2337 /diabetes. 53. 7. 1721.
Cho YM, Lim JM, Yoo DH, et al. Betacellulin and nico-
tinamide sustain PDX1 expression and induce pancreatic
beta-cell differentiation in human embryonic stem cells
[J]. Biochem Biophys Res Commun,2008,366 (1) :
129-134. DOI;10. 1016/j. bbre. 2007. 11. 112.

(Wi EH  2016-11-22)

(REHE RRRE)



