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[ ABSTRACT] Aim To observe the change of activation of myocardial NF-«kB and its downstream inflammatory factors
such as tumor necrosisfactor-alpha( TNF-a) , whiteinterleukin-13 (IL-18) and whiteinterleukin-6 (1L-6) after myocardium is-
chemia reperfusion in diabetic rat and its mechanism. Methods 74 healthy male Sprague-Dawley rats were randomly di-
vided into diabetics group(n =50) and non-diabetics group(n =24). Experimental diabetes was induced in the animals by
a single intraperitoneal administration of STZ dissolved in 0. 1 mol/L citrate buffer (pH 4.5) at a dose of 55 mg/kg.  Nor-
mal rats received an equal volume of citrate buffer. ~ Three days post-STZ injection, tail vein blood glucose samples were col-
lected and measured with Onetouchglucometer (Johnson & Johnson, USA). The rats were considered diabetic and used for

the study only if their glucose levels were greater than 15 mmol/L..  Rats were housed 8 weeks after vehicle or STZ injection.
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Animals were anesthetized intraperitoneally with pento-barbital sodium (50 mg/kg) followed by a tracheotomy and an artifi-

cial ventilation.  The left femoral vein was cann-ulated for administration of drugs. A fourth-intercostal spacethoracotomy

was performed, and the pericardium was excised to expose the heart. The artery was occluded for 30 min by tightening the
ligature.  The rats in non-diabetic group were randomly reassigned into sham-operated group(NS), I/R group(NIR), the
rats in diabetic group were randomly reassigned into sham-operated group(DS) , I/R group(DIR) and intermedin groups(n =
12). Determinate the content of tumor necrosis factor alpha in (TNF-a) , interleukin 6 (IL-6) and interleukin 1 beta (IL-
1B) in serum with ELISA method.  Determinate mRNA expression of TNF-a, IL-6 and IL-1B in myocardial tissue with real
time fluorescent quantitative PCR.  The translocation of NF-kB in the cardiomyocytes was detected by immunohistochemistry
Results In NIR and DIR group, the content of
TNF-a, IL-1B and IL-6 in serum was significantly higher than that in their respective control groups(P <0.05). In DS and
The content of TNF-

After ischemia and reper-

and the protein expression of NF-kB was determined with westernblot.

DIR group, the above indexes were significantly higher than those in NS and NIR group (P <0.05).
a, IL-6 and IL-1B in serum of the rats in group IMD is lower than that of DIR group (P <0.05).
fusion, the mRNA expression of TNF-a, [1.-6,and IL-1B in myocardial tissues in NIR group and DIR were significantly en-
hanced than that of their respective control groups , NS group and DS group(P <0.05).
mRNA of IL-6, TNF-a and IL-1B decreased obviously than that of DIR group (P <0.05).

show: NF-kB in myocardial tissues showed low expression state in NS group and DS group, and the positive expression ap-

In IMD group, the expression of
Immunohistochemical results
peared in the cytoplasm. In NIR and DIR group,the NF-kB activated, enhanced expression, positive granules appeared in
cytoplasm and nucleus, that is the nuclear translocation.  NF-«B activity of IMD group is lower than that of the DI/R group.
The positive number of nuclei expression is significantly less (P <0.05).
The Western blot results show; the NF-kB expression of the NIR and the DIR

group were significantly increased after ischemia and reperfusion compared with NS and DS group (P <0.05).

After ischemia reperfusion,the NF-kB cell shift
from the plasma to the nucleus is limited.
The protein
expression of NF-kB in IMD group was significantly lower than that in DIR group (P <0.05). Conclusion Intermedin
on diabetic rats plays a protective role in myocardial ischemia reperfusion, some of its protection mechanism may be related to
Intermedin which can inhibit the nf-kappa B activation, thus decrease the inflammatory factors such as: TNF alpha, beta IL-

1, and the expression of 1L.-6, to reduce inflammation reactions.
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60% ~70% , B &k Ak, FTHE L4 H 5 E
(Emzs P EEFHRFREEMERNTEE) .
1.2 EIERFBKRER

BRENMER X EF AT #
74 2 SD KRR 2 4, 4 5 R 8RR 41 (DS)
50 RAFndE B R 4 (NS)24 R, & p 4 % — A
BLOUREARERI12h, REERKHALTHEET
A 0.1 mmol/L 44 1 B 44 -1 # B 4% % i (pH =4.2)
VB R R W % (STZ, % E Sigma A ] )55 mg/kg
EHERFARMEA 72 h B RA X N Z
B VLG A B K o W M o B Bl R4 =16, 7
mmol/L T A1 5 ¥ R A B, R A& sy, FEHER
RHAREREENMBRER R, A KRERN
B RZ R EHATT —F R,
1.3 B AR M TR

BH 5 R Filippo 7 % HE1.5% K
B P 2 44 65 S 36 oh 4 BEAT AR EE, DLRE B X St 0 7 K
B 45 mg/kg MRBE, z EMENLE € L% 3h 4,
IR H A R AR T R KR BRI M B
SRCEETMN, MEHRATRERE, NOH T I
ARAE, ZHENIDEEN, AFRELEELEE
A, FFE N B A R LE B Y EXP/INSP =1t 2,
SRR 2 55 K/ min, A E 14 ~ 16 mL, % 5 ML)
RNBERGER, CHEGE%E2~3 A AN T4
Bps  RBEHOEE, BB, TAQERY
T 7 AL SR AT, SF A I A 0 B AR B kIR 48 a8 AL B
EMHA, ELERGEHFE-RONRTEFNE
(KA 2cem BEA3 mm), 7t B2 & W HxJa, A
b R ERTIENE X R R T LA R
AT E R, X RN e E e R
RWHBIAFLA STERIZ S, LodET L
FEHAUTHONA L FEeBR LR, FE TR
AL o 5 0 ALk L 30 min JE ¥ b 44 T, K E K
TN /N T M S ot B %) PR, SEEL T 0 L EY B
FEIE BT DA B AR KRB ST A B BN
B AR, RS TEEVE 2h 5, BU R A H] T ALk
o B E AR
1.4 SKIe4r4E

¥ 74 2 SD K R HE AL B4 8 &R 4L (D)
50 RAndE g R w4 (N)24 R JE 48 R om A R AL
S g 3ot BE 41 (NS) Ak fn B 9 7 (NIR) ;50 R A Ak
HESIKERKER 36 R, EE KB, ¥ H AL
K3 4 BB R G AT R4 (DS) AE R R + ol O
JE 21 (DIR) ¥ % + 6t o B 7 + IMD 41 (IMD) |

HEA%12 R,

SN AT 5 4. DT PR 4 (NS 41) . B A3
TERRS RN P BEHAFEREFELNL, T F 180
min;@@%lﬁl%%‘fiéﬂ(NIR éﬂ)Ep%%LEﬁjki?&ﬂﬂ(
30 min J&, B #E 2 h, A£G M AT 30 min £ K ## ik
BT EE KO RR AT A (DS 4 #L R
T A g 4% 1 B D; @ 5 RO ok fn 7 9 7 4 (DIR
4) HLERREE R RERQ; & KW bk i
JEIE +IMD 4 (IMD 4) . B S 4 R AR A J5 & 1
@, $ i # 30 min £ B Bk %4 F IMD 0. 1

12]
o

nmol/kg'
1.5 IMmiEH TNF-o IL-18 #0 IL-6 SEHIME

NEEEEE, THOAHEHM 2 mL, 45 L
B F 1% 38 4°C ,3 000 r/min %8 15 min, BUHE F &
W HARET 200K, FFHELRLEF o
(TNF-o) B4 N5 IB(IL-IB) A G A% 6
(IL-6) 194 & 5k H ELISA %l &, 1% B AN R A &
VO 5 8 1F B R F B, A B AR LI E OD450
1,

1.6 ERRKNEE PCR FRMOALHEL F TNF-
a JL-1B #0 1L-6 B9 mRNA BI&RIE

R RNA RA &30 FHATHRME, 48R
B RNA £ K g , AR 45 KB 7 & & B RNA 7% & 3|
W E B, AT R4 Kb iH Il E 0D260, &
E % B UL T AR T E RNA 3 E . RNA % Z (mg/L)
= 0D, x40 x 7 B 15 #1000,

40 NMEF G, 72°CHEAF 5 min, J F SDS # ¢
A EHE, BIMARELZI R, KAEGEFERE
HRECE B A B BT S A E TR BT R Cr
mRNA 48 % & 35 & B % 41 PCR 41 5 GAPDH
B Gtz 2z, FRETHAKXITHE, mRNA 8948 xt
KR ER 2T R RE R, TR A/ B4 =
27 ANACH=(Ct HWER - ACt A5 HRE) &
s - (Ct EWEEE - ACt &R ) 4,75 7|
BEERMEANSEEINE, BEHFRILERE
AR RITE R, M AC =Ct By EFE -
Ct W5 HEH#ATRIT 2.

1.7 BREHRALE S-PEMNECANHELH NF-«B

B EUA BLG G R0 4L 4R vk A B 3 kAT
WE,EALHENA% 5 RBBEIREEE —0.1
MPBS # % 30 min—70% 2% 1 h—>80% % 1 h
—90% 7,8 1 h —95% 7.8 1 h—100% 7. % 1 h—
100% 7.8 1 h —100% Z.® 1 h — = ¥ X% ¥ 30
min— = ¥ 3K 3% ¥ 30 min— N O i A B 4
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— R E R E B B B &, SABC K HEAT R
JZ A S8 5 I F HPIAS-1000 & % i & % & 9%
BRAXAMEAEFKREREANERER, A HTA
Ao
1.8 Western blot #2il:0:ALZH4R NF-«B | BARIRIE
BG4 F L ALZL 27 200 mg Am A\ 2 mL PBS &,
KJEH 1 mL RIPA Z f# 7% (4 1% SDS,1% NP-
40,50 mmol/L Tris-Cl, 10% # 3, 150 mmol/L
NaCl, pH 7.5,1 mmol/L PMSF,1 mmol/L 41 4} )
MNFFENKBFHATEAR, h R B EH R, EK
FHE 20 min, #0815 min(12000 %#%/4) B _EE
Byl Es, BREEEAFES, MmN EIKELZ
WAL CHAT MR R, Bk E A EHEN 20 pg, #
TR Rm ik, ToHim24e HeF, Eatfiw
HEHT N, AEAETHATEAREG, A TIBS ik
BORHAREEREHA 2 h, BN —R(BBRE
1:1000) ,4°C =7, A TTBS % /¥ 5 min x3 K, &
FRGRENERERADZEA-RRTEAEEL

% 1. &4 TNF-o IL-1B 71 IL-6 22 HIELER

A N,3TCHE 1 h, ECL 2 & T £ 10 ~20
min, Jf 8 14 B ROR R R AW, RO % oD
xHREATEALGE,
1.9 HitFEFHE

N EHHE = NEL, N SPSSIT.0 St #
B EBERFATRIT N, T ETH U £5 X
TR REERT 2o & AHBZ B LK, P <
0.05 # ZFHKITFE N,

2 # B
2.1 IMiF® TNF-o IL-1B F1 IL-6 &
NIR ZHF0 DIR 215 4% A X BEZH A1 DS 2HAH L,

K EULE 1 TNF-o IL-18 i1 1L-6 5 50 3] 8 35 T
(P <0.05), HBEGRp A b 38 4550 9 0H 8 o 1
BRI ZH (P <0.05) ., IMD 205 DIR 4H e #¢, K
FRMLYE 7 TNF-o TL-18 Al TL-6 % 5 B k2> (P <
0.05;% 1),

Table 1. Comparison of TNF-a,IL-1B and IL-6 in different groups

& NS 41 NIR 41 DS 41 DIR 41 IMD 41
TNF-a(ng/L) 65.34 +1.49 111.7 £3.48 91.26 +2.36 197.9 +4.87" 111.9 +8.85"
IL-6(ng/L) 152.2 +4.43 287.4 +12.44 183.0 +6.23 368.8 +12.92° 266. 8 +20.83"
IL-1(ng/L) 29.74 +1.62 70.09 £3.12 42.86 £2.02 97.23 +6. 14" 60.59 +3.87"

a1 P<0.05,5 NS Z1f DS 41 H# ;b S P <0.05,5 DIR 41 b4,

2.2 ALALRH TNF-a,IL-1p #0 IL-6 mRNA HY
xix

5 DR A0 A T 2 52 B0 A s S | D R S
HR A, K4 0NHEh TNF-o, IL-18 I IL-
6mRNA JE K P14 {2k i ACT {E & RQ {HAI T, 3K

R 2. BREDINHALA S TNF-o, IL-1B F1 IL-6 mRNA HJFRIE

2 e 5 PCR 255 7w : NIR 41 A1 DIR 41545 A
XFHEZH AN DS 2 LE A0 WLZH 2L TNF-o IL-18 #71
IL-6mRNA HYFHXT R IE B FH i, H2ZE R B A 5t
B X (P<0.01),IMD 2 _FiR48HRET mRNA A9 AHXT
FEIRIKFE %S DIR 4L B> (P <0.01;42)

Table 2. mRNA expression of TNF-o,IL-13 and IL-6 in myocardium of different groups

Ei= NS £H NIR 40 DS 41 DIR 41 IMD 4
TNF-a( ACt) 2.65+0.14 4.35+0.39 2.88 +0.22 5.22+0.33" 3.64 £0.49"
IL-6( ACt) 1.78 +0.81 4.08 +0.25 3.13 £0.10 4.47 £0.20° 3.18 £0.28"
IL-1( ACt) 1.71 £0.17 3.71£0.29 2.72 +£0.26 5.25 +0.26" 3.97 £0.41"

ai P<0.05,5 NS #{# DS H L ;b N P <0.05,5 DIR H HLHK,

2.3 DALALAF NF-kB RiZHIZTL
HREH AL A 45 R R NS 40 DS 2H K BLG
WLZH S NF-xB B9 FHP: 2 35 70 H 476 2 rp s Bt

Tl 1M PR VR 4 ( NIR 2H 0 DIR 4H) ' NF-kB #3542,
PH SR AN HE B A M 5, i EL A% bt T DL 1) B
PR, B IR T RS, IMD 41%¢ DIR 4 NF-«B
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1. FHEOAALR S NF-xB RIEHIZE ( x400)

Figure 1. The expression of NF-kB of each group in the myocardium by immunohistochemitry( x 400 )

2.4  Western blot ¥/ :ALZEZR NF-«B EHHIRIE

5% B ARV PRI 4 A EE SO0 IUL3SHe ot -0 33 5
f) NIR £ F1 DIR £ NF-xB ik B (P <
0.05),IMD 411y NF-«xB & H (1) 2 35 W 0 AL T
DIR 4H(P <0.05;K2) .

NS NIR DS DIR IMD

- W N B
| 0

FEAE LRSS LA P9 BOR B K 9 v Mok
AR, KRS R B B SE 5 T AR R TR R
TR . SR PR T PF, — 7 T T I P B A
JifL, i = A K Y ROS, ROS 2 g o ik 4801k 5 [
PR FRDRG B 201 TR 14 98 P DR 145, fei A v 4
KA -5 RSB 0, TR it 2 B ) 8 1
RIS s S5 e A 2 1 R AR S ) B 7 0, MG
SR T P A A A A A S A ZH 2 A
1 Tk S ROS A fe 28 23 5 BN B 4IRS |
KIS e D RE BR80T A0 1L A BELZE , 0 B )R
WPk X IG5 —J7 1, PR 00 Y

10- a a LR DAY B 00 L4390 L5 S 4 490 3R B8, T 43 6 1A
o | i UREFII T 2R B, e S BORIR B Bkl
— M/ E SR, DT i 2 UL e i AT 482473
m & H RTFE & AR X TR RS B IR R
Lo AT Je M 40 M f S O R L e R I
= A2 52 I A 2 0 L6508 375 P 84, R AT L A
2 T MR 5 A AT SCHR AR I 7 I I bR
o AR 98 P B 7 A A A HE TR e e
NS NIR DS DIR IMD

B 2. SEOAELRNF-xB EBAHRIE  alP<0.05,
Figure 2. Western blot showed the expression of NF-kB a-

mong various groups

3 47 g

FRIETESIOI 2 Z M N R M AR TR S5 2R, T
HT T RT3 5 1 B 28 A S IO ) 2 rp — b 32 Y
RHEVER RS, RYEMMH 725 10 LSk 0
PETE AR 11 1Y K A0 F R e B R o F 5 45 2R B ik
S R HAA VF 2 MW T 3R MR R TT LB
3R e LV T O LI A ST M DR 25
RIYER T Z ML IRIAAEEIRR

PEPR AT LB 2 P 2843, S B ik b i 08
FER T AR 1B A AN R 6 SF R AR
FHGN, TN E O LA B, AR S5 b DS 20
% NS 41 TNF- \IL-6 1 TL-1B ¥34 &, 156 B 1l % 7
e BV AT JRTE Se PEAn,

MR 2R 5E KT (tumor necrosis factor, TNF) F 5
H 5 A Y BA A%/ 1 W 4 i 7 A, BE AR 403 11400 o] e 6
2T P A B PR v P R 2 A W R
S AR 75 5T A Sk S 2 S, A R R
F1 ML 40 1o I W 4 O A, 2 33 200 i g 5 N O3
b, REE R RAEAN T, IS 5 L2 [ B 508 1)
BRI, HETHESE &3 TNF A7 AP IE 20 TNF-a
5 TNF-B, TNF-o F2 % pH 5UA% - B AN i 73 30, TNF-
B FETGALRY T bk U 40 73 20, P35 AT AR AL AR
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P, T TNF-o 55 8 i P8 8 15140 10 A DG M R
A0, P, ABFSE R TNF 45 952 TNF-a, TNF-«
AMEA G BA U AER T 5Bk T L% S
HAh M BT REBOTHE I VCAM-1 93R3K, 4
JiA2 1 (interleukin-1 IL-1) & i S AZ 4000 N )2 20
ML BT 2 290 e R At 28 750 200 it 7 7 25 SRR e s 7 A
AR . A IL-1a A1 IL-1B PR 2T 355 4
PERRER B R IR R — 2 K455, HAEN R 6
(interleukin-61L-6 ) &G 1L A T 20 e 1 p% 21 24 41 iy
FEALRUREL R - REARGE B 40 A FT AR B R = A Bt
AT A L ) S 7% 0 38 PR 7 D0 ) FH T 68 34 5 4k Py
H AR5 40 i 2R T RE

AHFFE S5 om0 AL ol P S , NIR 4 A
DIR 20 K BRI A0 L TNF-o IL-1B Al IL-6 %5 %}
HRZH (NS 411 DS 4H) K7 B b e, 0 B3 e o 753
eI AR A0 LA B2 M R A R R R
JFH DIR 415 NIR 4 LA, &R 2 1 4 it B -7 =
(KPS S 2, 3R WS DR A% 0 T B S 10
UL I P78 3 FsF 1) & RE S5 17, [i) S iR 1 285 R —
T IMD A R BRI T B 44U ) S
740 . TNF-oc IL-1B F1 TL-6 7K F-%5 DIR 2H B i [
&, 2 B Intermedin BE % [ A 1L 7 SO L 4H 21
TNF-o IL-18 1 IL-6 Y 7KF-, 38 3= 417 il B DR s K B
O ILBsHe L PR 3 S P R S IR, DTG 47 6 A DR 5
R B LR 1t P8 3 4 0 AR PR . AR AR
AH A R i P9 3 5 a0 9 i R R L1 A
1L-6 & 25 7t , 16 A A0 SRR 5 G 40 i 3 0 TL-18 A
IL-6, 0oL B R mT 78 Bl ifi B 010 214 F A A7 40 i
IL-18 A1 IL-6"" | ICAM-1 F P JZ - 11 40 A B 501
1( endothelia-1 leucocyte adhe-sionmole cule, ELAM-
1) fFRIA A I TL-18 A IL-6 B8 E, IF HoO
JULER T4 i 58 P B %) SRR, 7 ke i -8 3 I 5 3K
TR P 4 SR A | 3k 4R 1 R A v P R 4
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