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[(HZE] BR 485 p38 LR £ HALE Gt (MAPK) 15 5 & 3K AT 2 (HPC) 89 4 fe bk 37 48 JA AR HPC J& fn4r % RAL
B-1(HO-1)mRNA Ak #9%f, J5ik £ B34 Wistar X5 BEBEAT R AT 4w i3 7, 4T HPC BARE/ LA A2 (HR), %4
42840 42 HPC #= HR 4 2233 42 v @3 J i Am A SB203580, M52 2m i 7 Lok P 9L B A8 (LDH) 3R JE F= 28 Je HO-
ImRNA &k &, &R KA/ A5, HPC/SB 41 LDH K% 2% % T HPC/NSB 41 (P < 0.05). HR A4RA/ A5 & 40 LDH K
EHREFEG (P<0.01,P<0.01); IRE/EALIEA HPC 20 NSB 40 FAKA TR IS HO-1 mRNA AL 2% EH (P<
0.001) A&E/ L BA G L FEA T T 5;SB AR F ik 2% EFH(P<0.01), HR 489 & 248 TARE/ AL )5 HO-1 mRNA
FEALREETH(P<0.01), G5 335009 0 Ik R 2T 2 4 I 26 T AR ALTR AL 22 46 46 i 42 H U6 AR AW B Bt 4m L 145 , IR AT L
W EARES L BT P A9 B 5 T AR AR e ML HO-1 mRNA #9 & ik
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p38 MAPK signaling pathway involved in the expression of HO-1 mRNA following hypoxic preconditioning

in neonatal cardiac fibroblasts
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[ Abstract] Objective:To investigate whether p38MAPK signaling pathway involved in the protection of hypoxic preconditioning (HPC) to
cardiac fibroblasts from hypocia-reoxygenation (HR) injury and the expression of HO-ImRNA in cardiac fibroblasts following HPC. Meth—
ods: Cardiac fibroblasts were prepared from neonatal Wistar rats in the third passage at confluence. HPC and HR treatment were applied to
them. Cell treatment with SB203580 were performed by adding it into the culture medium during HPC and HR. The released LDH-activity of
the culture supernatant was measured. HO-1 mRNA levels were examined by real-time PCR. Results: LDH activity in HPC/SB group was
significantly higher than NSB group after HPC/HR (P < 0.05). In HR group, LDH activity after HR were significantly higher in both NSB
and SB subgroup (P < 0.01,P < 0.01),In HPC group, the transcription induction of HO-1 elevated most significantly in NSB subgroup after
HPC (P < 0.001),then,it decreased slightly after HPC/HR (P < 0.001); expression of HO-1 also increased significantly (P < 0.01) in SB
subgroup, In HR group, HO-1 mRNA increased significantly after HR (P < 0.01). Conclusion:In summary , hypoxic preconditioning can
reduce a subsequent hypoxic/reoxygenation-induced injury in cardiac fibroblasts. This protection can be inhibited by the administration of
SB203580, a selective inhibitor of p38 MAPK. Elevation of HO-1mRNA induction following HPC was more significant than that following
HR, this augmented expression could also be suppressed by SB203580.
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1.1 4iffdEs;

T ERVEBCH A Wistar U I35 37 364K
¥ 8 SIMPSON J7 i iE 47 77, SE gk AR = A0
I 15T 24 441
1.2 W5k

(1) SEE5 4 - A 53 AR AL BEZH (HPC 1)
FIMRAEVE A AL PELL (HR 41, B AR 25 b B
ZH(NSB MVAH ) FNZ5Hp b FRZH (SB V.21 ), Z5%pAbFReH &
FERCER R ARG IR A p38MAPK FHKT
I SB203580, HeE Hy 10 wmol/L, (2) A4 THAb B KA
AU AN P A T B AR A A AR
KRR E 20 min, BB E AR AR R T 30
min, 24 3 MR ARE/ R FUL ISR A AR
FREFAPIEE 4 h BUR B S5 2 ho KR
SR A AR S5 94%N,.1%0,.5% C0,.37 Co
HPC e AL BRI P40 TR 452 SR B HR 4]
AR TREE A, )R 77 Ly sl
M ERF(LDH)WEERYMIE . (4)RNA FEBUFI cDNA &
A HPC 20 TIRE A HT . J5 AU/ R A B

HR 2 TSV 2 SR BT S FO IR 4R P i
&b RNA FZ IREM R H Rneasy Mini Kit #4733
G &0 A Promega 23], 1A EA R4 AT 1S 1
YIIHIE T, (5)RIMEE  RT-PCR: R 5E i PCR %
& ABI Prism 7700 Sequence Detection RETEAE R
#EATo HO-1.GAPDH(WESg AT B 5 H) A1 Taq-
Man FREF BTN H 5 1115 T8 Primer Express 1.0
WA, B TaKaRa 2AF14 L. PCR IR A
YHIFE RT 4 3 wl TagMan REF 2.5 wl i A 1]
51%14% 1 wl.2xTagMan Universal PCR Master Mix 12.5
wl, MR PISH0H4T PCR:50 °C2 min 1 JHFF .95 C
10 min 1 Ji¥ .95 C15 5.60 °C1 min 40 53, Hdfi o
Mrfs iz X bR 2 vk v AR B4 PCR
PR R R SN EbR RN 2 Y Bl Se-
quence Detector #X{F53H7T .
1.3 Geit# ot

S5 x £ s 230K, ARG 2= R
ANOVA 434 F SPSS Geit 43 M 44619 Indepen—
dent-sample test FEF T8 122 A0 B

2 &R

2.1 HPC HARAE AL FERT 5 AR A/ 2 F 0BG ,
HR ZHAR A/ FALPRET 5 A s 77 1y b LDH
WIER R (F 1)

%1 HPC 42 HPC §1.HPC 571 H/R J5 .H/R 48 H/R Bi 5 4HRatE5F L5+ LDH iR ERILLE (X £ s)
Tab.1 Comparison of the LDH level in the culture supernatants in different groups(Xx + s)
HPC 41 HR 41
LDH 7% (U/L) HPC i HPC /5 HPC/HR J5 HR T HR J5
NSB .4 16.2+2.98 20.5+2.54 242 +£532 152+2.14 78.4 +8.12?
SB W41 17.1 £ 3.19 229 +3.18 54.5 +7.83" 159 +2.98 85.1 £9.15%

12 1) 574 HPC Hij \HPC J5 5 HPC/NSB ZH [E)35iH Fb 4 P < 0.05;2), 5 HPC/SB 44 HPC+H/R [F{EAH L&, P < 0.01

Ao BT 44 2H A0 3 5 b O LDH IR
F#a5, HPC A RAE AL RS NSB IE41H1 SB 741
LDH ¥ B2 T, R/ S A # s
NSB W41 LDH ¥ B4 G @ 2 T & , i SB 41 LDH
WP i T AN HPC B . 5 M NSB 41 [ 37 1
LDH ¥J¥ (P < 0.05), HR ZH{k4%/5 A4 F )5 NSB

AN SBVZH LDH ¥ B34 8 & THE (P < 0.01,P <
0.01), FHE e TC % 25 5

2.2 HPC LA HAL AT 5 AL A/ 2 A b )E ,
HR 41IR4/ A0 PTG 40 HO-1mRNA Rk
R (3 2)

%2 HPC 4 HPC §I.HPC [5#1 H/R J5 .H/R /& H/R RT/Z 48/ HO-1mRNA RiIZEHILLE (X + 5)

Tab.2 Comparison of the HO-1mRNA level in neonatal cardiac fibroblasts in different groups(X + s)

HPC 4] HR 41
HO-1mRNA #&35 (550 HPC 7 HPC J5 HPC/HR J& HR i HR J&
NSB 20 1.017£0.183  7.089+ 1.184"  5.078 +0.965" 1201 £0.123  4.058 £0.812Y
SB iF 4] 1214£0.169  3.521+0.529”  3.106 +0.4167 1.089 £0.202  3.898 +0.792Y

1) 5AY HPC ALBRETAIHLES, P < 0.01;2) 5784, HPC 4L PR K HPC/NSB 4H [A] T L4, P < 0.01;53) 5441 HPC

LB . HPC/NSB 4 HPC J5AHH#E, P < 0.01
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AEBRRTA 400 HO-1mRNA £k & 225,
HPC # " NSB W20 TARE AL # S HO-1mRNA 3£
K2 EFH(P < 0.001), HJ5 IR E/ R AL 5
FIRAPT T AR 2 = T AL HPC AR TR
(P < 0.001);SB W4 i& HO-ImRNA %350 I 3
F (P<0.01), H EFIREALTF NSB 4l (P<
0.01), HR 44 W4l TR/ Fb 5 HO-1
mRNA F£HEWEH FTHP < 0.01) (0 F TR B
{lF HPC/NSB W4 HPC J5H/K (P < 0.01),

VFEWMF I EIESE T IREYE HO-1 784801 3%
AR HUARRE AR AR R R R ZEH R T
HO-1 fi# 4k hemin 4k BAT 8 15 /Y CO 43+
MEAVEMERIBLT R 150, AR R R
HPC o] BB Ry 0038 P 28 5 1 O AIE 41 2 4 i HO-
ImRNA BYERI8 B, NTiifil HO-1 i Mo , el
T HJR AR E AL FR T 845

UEAF R BRI FE 2% BB I 38 7 114 o O g e 4 95
T R YR S0 LAT b MAPK 3% M S 0E S
TOUAE o X 240 B P4 2 DDA G, b p38
TRk H T 22 5 IPC AR B
ZE LSk o) KACIMI | 248 se itk — 4 &
M 16 h FFEAREAUS 90 LI HO-1 (1) 3L P 23k
MEEFRE B ER M, I 4% p38MAPK 17 il 51
SB203580 JiT 5k ZU 0 ] o ik S B oY 45 R R,
p38MAPK 15 5 % 338 % 7 101 b B as % v 000 I 71
PR YERS HO-1 B TR B HDIN KRR

A FE 45 HE W, I SR Ak B B A% vk 4 L5 A%
AU AL O AR A 4, (EUR , ZEAR B R o
A SB203580 T ¥ 55 I 4 791 Ab BT 4t e 1 O 7 1
FH o T B Al 4 A2 A A 3 2, SB203580 Xt
HB A A5 4500 B R . 5 Z AT R IR AR
AL PR AT 5 #1%SF HO-1 mRNA ik, SB203580 fig
I HMIC A AL H S HO-1 mRNA 3k (3835, (H
JEXT AR A/ AT R I HO-1 mRNA 2635 M
TCERW . X —HFR 4 RS R A R —
B, #2781 p38MAPK f55-1% il B AR LA ik
P R EE AR PR T HO-1 A3k & 15 H
YU VE T, p38SMAPK il 5] SB203580 RE I
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