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[ ABSTRACT ] Aim To observe the effect of IMD on ischemia-reperfusion induced myocardial apoptosis in diabetic
rats and to explore its possible mechanism. Methods A total of 74 healthy male SD rats were randomly divided into
diabetic group (50 rats) and non-diabetic group (24 rats) after one week of adaptive feeding. The non-diabetic group was
given intraperitoneal injection of citric acid buffer, and diabetic group was established by intraperitoneal injection of strepto-
zotocin.  The myocardial ischemia-reperfusion injury model was prepared by blocking the left anterior descending branch of
rat coronary artery. In the non-diabetic group, 24 rats were randomly divided into control group and ischemia-reperfusion
(NIR) group. In the diabetic group, 36 rats of diabetes models were successfully established, and randomly divided into
diabetic control group, diabetic ischemia-reperfusion ( DIR) group and IMD group, 12 rats in each group. The morpho-
logical changes of myocardial cells were observed by light microscope, the ultrastructure of heart was observed by electron
microscope, the apoptosis rate of cardiomyocytes was detected by TUNEL, the protein expression of Caspase-3, Bel-2 and
Bax was detected by Western blot. Results  Ischemia-reperfusion could be observed under light microscope. The
changes of myocardial cell injury in DIR group were more severe than those in the corresponding control group. The degree
of degeneration and necrosis in IMD group was significantly lower than that in DIR group. Under electron microscope, the
myocardial cell injury in NIR group and DIR group was more severe than that in the corresponding control group. The ul-

trastructure of myocardial tissue, especially mitochondrial damage in IMD group was significantly reduced compared with
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that in DIR group.

The apoptosis rate in NIR group and DIR group was significantly higher than that in the corresponding

control group (P<0.05), and the apoptosis rate in IMD group was significantly lower than that in NIR group (P<0.05).

The protein expression of Caspase-3, Bax and Bel-2 in NIR group and DIR group was statistically and significantly different

from that in the corresponding control group (P<0.05), the protein expression of Caspase-3, Bax and Bel-2 in IMD group

was statistically and significantly different from that in DIR group (P<0.05).

Conclusion IMD has protective effect

on myocardial ischemia-reperfusion injury in diabetic rats, and its protective effect may be related to the reduction of cardio-

myocyte apoptosis by IMD.

eIl JUAE R MR PRI 1) & s A A S 2 B BT
T HLC A I SR AL AE . 1R 25 3R I, 5k
W PR s £8 A LU 0 DR A8 28 %o JTL e I 3
P BAT S i A BUR A, BE S 5 S BOU™ T B Y O
UREZEFI.CE DI BE 3 . *h 3R (intermedin, IMD)
JE 2004 A7 BB — R Y FaE 41 2% R AR SC K ( call-
citonin gene related peptide, CGRP) , H: 45 ¥y 2{0) F
CGRP Fl'E FJREBETR  JE /N Fis e 2k, 2l
R Z — B F 2R CORP K IL R 32 1A R
G-I WA ARG B B A 2 AW R R
Ovi, JF B, 200 W IMD X O 145 95 5 B
AR ER] . (H2E 24 IMD XF 7.0 LBk I
FRE TS AR B AL, JE AR5 1A B IR
3 114 £ o LR I PV S 0 P PP E AT AT
PRt R ABIFSE IMD SXsH PR R B JULB5H i -2 1
P03 AR RIFIBIL AR BA B B BRI A S AN

20 B A T e — o el A PR ) ) 40 B A
TR dn e T Uk B ATk,
V2O s MR T2 5 TR O I8 T &
SE KU WS L P 8452 L AR 5 4 A 40 L 9
T3 T IMD XA PR R B JIL ke 1ff P-4 72 1)

B
5 urﬁ‘l o

1 #RFT7E

1.1 LG Eh¥Fasf
f# B SD K BL,220~250 g, % T LA E
AAFEB G F O, £iEEFE 18C~20C, &
& 60%~T70% , B WK K3 A, BT 52520 4 #4F
S(ERD T EEFHNFREEMERILET),
HALEEHNAFREZRSHIE, AR IMD K
( % & Phoenix /A 8 ) , 4 Ik = # % T # ( % [E Sigma
AF ), TUNEL # iR 7| & Fofifk (o w2 R A 4 T
RAFRI)
1.2 ¥EREKRAEBIRE L
FANFFREGEREIBERFHPHEARD ) &
MERRARLE, EEMHAARRES 120, K5

% RE IR E St IR W & (55 mg/kg) 2L AE KR
ARMA 72 h FE 8 R LK E A, & R
S o WE M) o A ofn A R 42 =16.7 mmol/L A K & A
BT, AERERR A RIS S E %R Z R,
FraEKRENEARI ARHATT—FLH,
1.3 DALER IR A& L

SEXBO BTN FEEHEA, F4E
DL 1.5% /% Bt 3 44 6 52 B 20 4 98 4T BR B, A0 BN L
FE BT AR AR B E A KR Y BUR AR R
BOoBEEN, NI RIE KRR EEE, X
E N .EXP/INSP=1:2,"F R E 55 K/ 4, A&
14~16 mL, ZREF A% E 2~3 M8 A 3 7] 37 I 19
B, BRESNE, WO EE, A S B AR T 7 Bt
&, 3T A 0 B B bk B 4 sT R AL B A I 4T,
HELETHHNFR—RRELENE (KA 2 em,
BEA3mm) , R EH B2 &N TR, AL i RER
L /NEF R 4 3L AR 30 MoRT M Rg 1B L 3 B
SrEEMNHNCEEEAARKALE KB HEA
ST Bt , Mg JLa 4 T LU 2 4540 & DA T 808 AL
4 4 B R R R, & A 8 ALk i, 30 min JB ¥ b
MR T AR E R TN, B AT P S i, B SR
T AR EEE, X S Ak B ST B
DEE, FEFEE2h G, R EH O 6
ARG AEAL
1.4 XBHAE

¥ 74 R SD K BKEAL 0 P 4L B R 4150 R
AodEpE RO 4l 24 R AEAEROR 41 24 A K R AL
Jy X PB4 (NS 41) Fn b o 9 0F 41 (NIR 41) 5 88 R
450 R KRRy B LR REA Y 36 R, E
WAL b 48 R xt BE 4 (DS 41) ¥ R Jm o ot B
4 (DIR 4) Ao 4k & fm 6 fn B 9 £ + ot & 4
(IMD 41) , 44 12 A, BRaAE . O 4. 7%
BRI BEHFEEFLE, T F 120 min; @
NIR 41 ; 5 41 72 73k 5 fik 30 min, 3 75 B 05 81 4
Bk T A TR 5 K DS 4. B T B SR R R A A
Ja B 1EFD;@DIR 4 . ik oh B L8 RO % A G 8 1E
FQ;®IMD 4. ko #E LR RERERERQ,



CN 43-1262/R WP EBhPKkATfL A48 2018 4F27 26 £5 3 11 255

JE7E B E BT 4 M E Bk 4 F IMD 0.1 nmol/kg' 7
1.5 HE #EMBONAARSETH

TR A RF IO, F ok £ EH AR
ST E RETMORBALR, UL 4% % R F B
BE, 2% ABEERERA, ZH 2R, KEERA
BOBRRGEE R, BN E ST R HLE T
F,2MMABEN 4 pm, EEFFRFE R LW T4 R
FrEy s R ST E AL HE 26,
1.6 ESHEFREHMENEZOEBMEN

Blmm’ ORBAL  REHEETEHE
SEARAE B R IR R AR AR BATE E 'R R
RiEEE YA 1~2um BFEY F, £ZLEF 5
KFRHHE T AL, B & 50 ~70 mm ( F
LKBV A # #41 f L) MR R4 B R AL e )E, &
% 4 F 455 ( H 3L H600) T WL & JF 4 FE |
1.7 TUNEL &l O AL 4R RRA T2

T 5 A A BOG E, IF A vk A I K
T REBORBLAL, BT EP &+ ,-80°C &
BTER, WERALY K 6 pm B4 A 5, 46 H DAPI
2 10 min J5 , B34 40 0 8 T AR AR B L A 5 4R
{E#EAT TUNEL %€ , 4 ¢y 28 i #% & TUNEL % &
FEME S LR BEAZ , BB T L4 B, LR ok H
R E T %% (AP H FVI1000) #H4T W&, & 4
6 O Bt PO UE X B9 5 MBI R IR K, K
Ja 5Ll % 2 AT 2 Tmage-Pro plus 5.0 i+ #
TUNEL P £ 20 fa %, 5L F 34 (8, Bl TUNEL FH 1 48
/AR,
1.8  Western blot #&il] Caspase-3,Bcl-2 1 Bax BJFRi%

MG R EEL 200 mg 5 ALAL A, 4K G Am N 2 mL
PBS i, 3f fm A 1 mL RIPA 2 ##3% (4 H 1%SDS,
1%NP-40,50 mmol/L Tris-Cl,10% # % , 150 mmol/L

NaCl,pH 7.5,1 mmol/L PMSF,1 mmol/L 418 44) ,
IR B, EXBFHTHE, K EHE
20 min, 12000 r/min & & 15 min, B b & BT 4 L %
B, BEXEAES, MR RERZE R, I+
HAT I, B REE G FFEEN 20 pg, HATEHR
Mk, FL M mEge HEE, NEHTLEA
M, M WAEHTEAEN, LA TTBS ik
JEORHMKERHW 2 h, BN — R (FHBERE
1:1000),4°Cit 7, A TTBS ¥ 5 minx3 K, &
FEMANGRNETENENRE G- A RTANE
Z4W,37CH#E 1 h, ECL B2 &K 8 & 10 ~
20 min, AL B RRE R A D, U TFHLEE
OD ExEMRETE S E,
1.9 SFitESR

BU LB EE 3K, %A SPSS 17.0 For Win-
dows B XF AT A 5250 B AR AT St A, 2 Bl
Plats ko, ZA R MK XHERHE 7 £ 041, P<
0.05 8 ZRAZRITFE N,

2 g4 R

2.1 HE #1558

HE e (0 o, X HEZL.CWILAR LR A5 R0, S
BT OILETHESE B, HEBI AR s NIR 40 ILET 2
HEFUA RN, 25K ZE AL , Jy i B SO T S 2%, 7T L
RIS , A HE o O LATREIRAE ; DIR 4 1
I A AR T O 3, O LT EHES 2K AL, 2 A
NI I B 22 IMD 4145 DIR 250 WL 40 i HE 51
5, w O L BB A, A D B PR A R
TH(E ),

1. XETONMERFAZETN(HE J 0, 400%)

Figure 1. Pathological changes of myocardial cell under light microscope( HE staining, 400x)
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Figure 2. Changes of myocardial cell structure under electron microscope( 15000x )
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[ 3. TUNEL i#MZOMAMBT (n=12)
Figure 3. Cardiomyocyte apoptosis was observed by TUNEL (n=12)
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Figure 4. The protein expression of Caspase-3, Bcl-2 and Bax was detected by Western blot
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