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Role of Ca’* cell signaling molecules in cardiac injury induced by hypoxia

combined with water and dietary depletion in rats
FENG Xin-xing * ,WANG Li-feng, LIN Zhong-wu,et al( * Department of Experimental Pathology ,Institute of Radiation
and Radiation Medicine ,Chinese Academy of Military Medicine , Beijing 100850 ,China)

Abstract ;: Objective To investigate the role of Ca>* cell signaling molecules in cardiac injury caused by 10% hy-
poxia combined with water and dietary depletion in rats. Methods = Eighty Wistar rats were randomly divided into a con-
trol group,hypoxia group,food and water depletion group, and hypoxia combined with water and food depletion group.
The rats with hypoxia were placed in a normbaric chamber with the air containing 10% oxygen. Biochemical methods
were adopted to observe the changes of serum metabolic enzymes and transmission electron microscope was used to de-
tect the change of cardiac ultrastructure and immunohistochemistry to detect the expessions of calmodlin( CaM ) and cyclic
adenosine monophosphate (cAMP) response element binding protein ( CREB ) at 1st,3rd,5th and 7th day of the experi-
ment in the rats. Results At 7th day of the experiment,the serum lactic dehydrogenase ( LDH) (1628. 40 +460. 8 U/L)
and aspartate aminotransferase( AST) (394. 60 + 187. 18 U/L) increased in the rats of hypoxia combined with water and
food depletion compared to those of the control group(578. 40 +135. 04 and 136. 40 + 14. 59 U/L) ;the myocardial cells
presented irregular shape nucleus, marginated chromatin, increased perinuclear space, swelled mitochondria, increased
empty or compensatory mitochondria,Z lines derangement even dissolvement, sarcoplasmic reticulum mild dilation and
sarcolemma swelling with finger-like processes ;in addition,degeration or apoptosis of interstitial cells and vascular endo-
thelial cells were also observed. The expressions of CaM (4.22 +0.84) in the cytoplasm of myocardial cells were in-
creased and those of phophorylated CREB (3. 57 +0.55) in the nucleus were incresed at 7th day in the rats of hypoxia
combined with water and food depletion group compared to those of the control group( CAM:0. 73 +0.41,CREB:0. 90
+0.41). Conclusion Hypoxia(10% oxygen ) combined with water and food depletion might result in damages of stru-
ture and function of cadiac cells and the activation of Ca** cell signaling transduction ( increased expression of CaM and
phosphorylated CREB may play an important role in the damages.
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L1 EZMBERA Leica I HEE (#E Leica
Nl iBETHET( H AR Hitachi A7), RATESTHE
IeG FRBTHE IR 1k 34 Wl R MR 1 R LT h 45 &8 A
(cAMP response element bingding protein, CREB )
IgG( 3£ Santa cruz A \]) , AP RAFEPRIEEDT
Y IgG R BRAR i 4 16 W) 1 A C 09 BE G OP B R
(horseradish peroxidase-streptavidin , HRP-SA ) ( It 5%
A S EM ARG IRAH) .

1.2 Eshihbh o 5% Wistar KR 80 H,
WEREAF 1A (200 +20) g, H1 225 P 4Rk B 5
B shyy o s f g — 1 3% VF AR S SCXK -
(Z£)2007 - 004, K K ERBEVLI N 4 24, BIXF IR
BRAECZH | BRE B 2 AT B A B B R 2R B 2H 20 L
TS B R AR BT IR, A R ARAR,
VAR PN AR B (TR 10% 0 7 it Rl AR A | s A
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R FNOK ) Bl A Bl B i K 2H R B[R] s A B A
7K, X B RN R Bk 21 A0 A1 I 5 FREE X R4
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1.3 #ArLH&*

1.3.1 OHEShREFE bR A T oA S
551357 K, &N ELHBENER S W), 2:2% 1%
L LU S AN SRR, R EBGER K I 5 mL >R HT 42 A 3)
AEAR AT ASCRGE N 1 355 T 4 B 24 T ( aspartate amin-
otransferase ,AST) , L& i &0 (lactic dehydrogenase ,
LDH ) FJLIZ 4  creatine kinase ,CK) 16514,

1.3.2 AR ME W MEs 1.7
KOIEHALZ LN 1T mm x1 mm x 1 mm,2.5% ¥
TR E 1% SRR [, BB 2R TN R K AL
SRRV e T TR A R A TR A UL L £, I
R

1.3.3  KREUOIE Ca* (5545 A G TRl 2R
e A AU 2= 3k, e i T or AL B 555 1.3 5.7
RKECOHEH S (n=5), FH 10% /R AR E 2 1 )8
J& WA CEE K BB RS ) R B
2K, A BB ES 8 R (CaM) B T R 1k
CREB IgG(1:200),37 C 1 h,4 Cid#; H4550m
AW FE AL FE PR FE PR 1gG Al HRP - SA,
37 C 1 h; IPeiAwTE A 0. 01 mol/L MR Eh 5% wh il
Y S min x 3 W TR FEROR M W6 SRR R B G
1%, K BB R AR R st 1, PSS R AR
B T s A0 A% , D3 AR 2R R Y A% IR i €A
1.4 %itadr FAELL x + s 2, RAG M
SPSS 11. 0 #4752 x 2 Hr A+ I 24081, P <
0.05 RnEFAGIFE L,
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2.1 HBEARBEREZIHTRADFELEFAT
(1) EXTIRA LR, 1 R, i | s sk
FREZH R BRI Y LDH W FEFER (P <0.05), 55 7
K, Bk e | BB K B 41K BT LDH ¥k
FEFHE (P <0.01) , &5 1 K, B Bk B 41 K
M AST Al CK W BT TR (P <0.01) 55 7 X,
AR BRK B 2 i T AST ¥eJETHE (P <0.05) .

1 10% sRAEBKSE R BILEE A8k (U/L,x £5,n=5)

LDH AST CK
5 - — ) I ; :
1R ENIPN B1R TR B1R ENIPN
X} 21 2 006.20 +68.01 578.40 +135.04 169.40 £5.32  136.40 +14.59 689.40 £54.15 578.40 +135.04
B 1 143.80 +378.01% 809.40 £282.75 116.40 +17.52° 158.60 £20.48 489.60 +194.59 809.40 +282.75
BoK G 1 968.80 £205.30° 1 473.00 £409.46% 170.20 £15.649 224,20 +83.42 679.80 £85.33  509.60 +173. 80
AR BOK BB 4 608.40 +157.38%% 1 628.40 +460.80% 93.60 +4.56% 394.60 +187.18%° 276.00 +43.40* 666.20 = 189.64

. SXTRA 3 ,a P <0.01,b P <0.05; 584 A, c P<0.01,d P<0.05; 5HUKEEH L e P<0.01,
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S (& 1B) 5 8] J5T 40 i A I 78 PN Bz 200 i R A2 Bl o
T2(E1C) . 5B AUBoK B 21 A, i 48 2 sk
TR ET 2 K RO L A8 7 B T I 3%

2.3 BBABAKRBERELEHT XA MM Ca’ 155
BFAAXBETERE(K2) WAL LA b

CaM Z A58 855 FHPER L, A% PR /b CREB 2
FREEIIRITER IS, 1 ~7 K, BURBUKBLE Ak
B ILAAL R CaM FEAIEN (P <0.05) , T4 3 K
TR U G R AR OK B4 CaM 2R 5K B W g Tk
UL T R BB SR B2 CaM &
IR TEOK B2, 553 ~7 KB BIUK BV
2R RO WUAH B Hh B 2 /b CREB 3R 3k W I 189
(P <0.01) ;55 3 K, SREEBIUK B 4] CREB ik
WA 15 T Bl AR B4 556 7 R BOK BB
ZH RNk A BROK B E4H CREB #3A 0 T B4 .
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K2 10% BEBOKBE)E R B ILAIIE CaM MR {L CREB %55k (x +5,n=5)

CaM 2t CREB
Vx|
ERIPN ENIPN ERIPN ENIPN

popitctsh 0.73 +0.41 0.73 +0.41 0.90 +0.41 0.90 +0. 41

Bl L 6.93 £2.69° 4.68 0. 72° 2.55 £0.74° 2.23 £1.00°
BB 5.88 £0.72° 2.97 £0.18% 0.96 0. 15" 3.22 +0. 54%
R BUK B2l 4.45 +0. 64° 4.22 +0. 84" 1.39 £0.61° 3.57 £0.55%

SR HE a P <0.01; 5584 ,b P <0.01,¢ P<0.05; 55KV A, d P <0.01,
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