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(FZE] HMY WS Z BRI IE L (diabetic cardiomyopathy, DCM) BERUR UL FHAGHIE M, Jiik 10 K
SPF 2 {3 SD B K BRUAEN TE X BRAH (NC 2H) , 7 DA i iR 95 o 53 ER S0 L SPF B SD i A BRUR Y e Wl v
WRIRIG 2 U ST BENRAA TR R (STZ) WY J7 i3 57, DCM R BURERY K DCM R B BEALAM 4505 70 A 4 JE R S0 pg/kg
(B 4) JER 100 pg/kg(CAL) o a5 1AM, B.C 47002 T4 H BT SHE R 50,100 we/ke, 1 NC 215 A 4133
SPAFREARIRK  FREE S do B 12 JEARAG I 4 2H A5 I B R R S B B Ik R 1T (angiotensin 11, Ang- 11 ) 7KF- 5.0 i
FARI E K B 2 B 75K R B N 42 (Teft ventricular internal diameter at end-diastole, LVIDd) |22 Z £7 5K K JE (left ventricular
end-diastolic pressure, LVEDP) 5% &¥ [fil 73 %% (left ventricular ejection fraction, LVEF) , &&4% 5 NC ZHAHI , A 4HH B0 1)
AEIBR , U R RS R K Ang- ILKFTHE (P <0.01) R FEFIEE R THUS, B A5 CH K ER.O I RES UG 2k 2%
OIREOR B R RS R S Ang- ITKFBETHR (P <0.01) , H CAHZMRERERT BAH, 58 ERATHE
MNP RGE S TR O AL KR, B SEE R TR -8 B IKR ARG EF VI,

(RG] R RO ; 19 8 R0 M E KR I
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Effects of leptin on ventricular remodeling in diabetic cardiomyopathy rats

Yu Fan, Xu Tongtong ( VIP Ward, Affiliated Hospital of Guilin Medical College, Guilin,Guangxi Zhuang Autonomous Region,541001 ,
China)

[ Abstract | Objective  To establish the diabetic cardiomyopathy ( DCM) rat model and then observe
the effects of leptin on ventricular remodeling in DCM rats. Methods Ten healthy male SD rats ( SPF,
8 weeks old, weighing 170 to 190 g) were selected as normal control group (NC) who were given normal diet.
Fifty healthy SD rats ( SPF, 8 weeks old, weighing 170 to 190 g) were intraperitoneally injected twice with
streptozocin ( STZ) to induce DCM. The DCM rats were randomly divided into three groups: a DCM group
(group A, n=10), a 50 g/kg leptin group (group B, n =10) and a 100 g/kg leptin group (group C, n =
10). The DCM rats were fed with high fat/high sucrose diet. In the eleventh week, the groups B and C were
separately given daily intraperitoneal injections of leptin of 50 g/kg and 100 g/kg, respectively, while groups
NC and A were injected with distilled water for 5 d. Serum IL-6, angiotensin [ (Ang-1I ), LVEDP, LVIDd,
and LVEF were tested at the end of the 12th week. Results There was abnormal cardiac function in DCM
rats. Serum IL-6 and Ang-II in DCM rats (group A) were significantly higher than that of the controls (P <
0.01). After the intervention of leptin, the cardiac function decline was more severe while the serum I1.-6 and
Ang- Il levels became higher (P <0.01) , especially in group C. Conclusion Leptin may be involved in the
occurrence and development of DCM, probably through activating the rennin angiotensin system and inflammatory
factors.

[ Key words | leptin;diabetic cardiomyopathy ;insulin resistance ; angiotensin- Il
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PR 95 0> LR ( diabetic cardiomyopathy , DCM ) 4
RS T HE DRI O I A Z AN S P O WL
R FERRR R T EERRA
DCM 4 &I AL 73 52 2% , LA 28 N 43 Wik S 0 R 32,
A FERR AR 5 R & R AP (insulin resistance, IR) |
B ZE-1145 'Z 5K Z R 5t (renin-angiotensin system, RAS)
T RO AT, X S B A B RE 2 S 200 IR 4 A
SR RERERT , 2 LA AC O 25 4T 5K T 5 RIS 46 D fig e i
HJF o BEAEWFERM], 8 R (leptin, LP) $H4 T Z 1 il
GBI T T2 SRR S AR B 58 I
AT AT T I EES (B DCM 0> 28 25 46 77 T8I 1 5 M 4
B ARPP5EE S ] DCM K BUSERL, WLEEA ) 5]
HAMEME LP X DCM K B IIES5 4 S0 D RE A5
R LP X DCM 03 A1

1 #MR5FE

1.1 shthde £ &% 50 XA
L1 SEBeshly SPF 2% SD AUARHERRAEPE R B 60 1,8 JA
W% R BT 170 ~ 190 g, FARARES 22 Be 52 30 s 4 oo B it (7 AT
UES :SCXK £ 2013-0001) , s F7 451 =i 18 ~25 C A
XESE 50% ~80% , 5K H BEHT[E] 24 8:00 ~20:00, 556 Hif
i R Bl M {BLTE 1 MM BV 3.0 ~ 5.0 mmol/L 4,
112 FERALH  HEIRMAERER (STZ, 1l B £ Sigma
AW, EH LP( H3EE R&D Systems 24 1] ) , LP BpEk G5
HriZ ELISA 38500 & (W [ 55 [ DSL A ] ), ™ 16 5 380 f s
ST .
1.3 FEESRA MBEAYL  Leica S 3045 88 A5 513 AL
R B L T RS- FE  Beckman 4 [ 3l 4 £k 43 #T4Y  Philips
7500 B Ak A O 3 EAYL
1.2 44

TE 0T BRZH (NC 2 ) MR B ety B2 27 g S B sl
DAL, DCM ZH IS A A e T Ak Ay I e 7 o), JEG ) R TG
J5 A 100 FEARE S ARE DR 25. 5 ¢ KT 10.0 g BEEE
¥30.5 ¢ Wik3 10.0 ¢ FHEHKY 10.0 g JEil 15.0 g JEHE20.0 ¢,
R 5.0 g 464 10.0 ¢ BE8 0.5 g ¥ FRECRI /MRS B
SRR OB 5 RS, SRR B BC ] o
1.3 BAHREEHA

60 HR B e BEALI 25 BB 10 AR NC 41, 45 7
TEL, 53 50 Rgs b s e Rl KEEMR R 4 J5 5 iR
AWK 12 1 5 B IR I I 2 AW B it 39 R & R . SR UL B
LR EGHATHS 1| B SF STZ 55 mg/kg (STZ 35T pH =4.2
0.1 mmol/L AP R-FA5 FRAH 4% wl, Wk 2 10 ¢/L) 358 13K
T 8 d JEHFATES 2 & STZ RN, 55 2 YOI 5 d J5 K
IR R ML 7 K , LABEALIRE > 16.7 mmol/L HAFLE 1 JA,
IR RS BRI B0 KU 2K 2R 2 BIE,
DU Rl B9 ( diabetes mellitus, DM ) K FR &A% B h . 1 J)5 DM
K BT LA Bl i DR IR Ak 2 i 5 8 Jal, NC 417 DA 3 Ak i
F%,4 AR ST E A 12 [, 7255 12 JAREHLET & DM
FRUERT 6 HK B 75 .0 20 J81 I 70 25 B g O B0 LA 2R 0
FEEE I LA E DCM 2 BB R D) . DCM 5 A2 BE R o K
FULThREGR , FLO UL R £F 4EHEF ZZ 6L, JR &80 LA B £F

YA TR N R I, G R . B 40 H s AR A
Ui DCM KRR, #e B DL 28 1k 45 A 41 LP 50 pg/kg 4
(B41) .LP 100 pg/kg(C 41) (n=10), FE55 11 JHH},B.C 4
3% T8 B IE ST LP 50,100 pg/kg, 1fif NC 415 A 1%
ST RAEIK AL S do
1.4 AAigArn 2

5512 R SERRTAS 7 12 h, & 20 K RALSE A IE s 0 kR
Ifi. 4 mL, ¥&45], $iEE,4 °C,1 000 r/min IR 250> 8 min, 43 55 Il
THET -70 CURFIRERFI . 25 TUHRAE ™A% 4% U8 B 45 20 BR 3k
1To BEBLZS IE IS (FBG) I 5 FH i I R 26 W e AL il v s =5
LT 158 &% 3 (FINS ) i 7 5 PO S8 125 5 1ff B ) 7 = T s 2
BT, Beckman 4> A 3l 4 1% 3 AT {0k U FBG |, Hi =5 (TG) | 1ML i
SJBREEE(TC) (HDL-¢ \LDL-c, Fj ELISA Jill & LP Fif 48 % 5K
% Il (angiotensin 1 ,Ang-1 ), [R5 FE 4 (HOMA-IR) =FBG x
FINS/22.5,
1.5 BESFHEMNT

FH 10% 7K G588 0.3 mL/100 g JI5 e v SRR KBRS [ 7
TEF ARG b AT Philips7500 £ £k 75 .0 3 KT M AL
5 T 4E 7 E A2 A7 K R B N 48 (left ventricular internal
diameter at end-diastole, LVIDd) . 75 Z= 475K K JE (left ventricular
end-diastolic pressure, LVEDP) | /= Z5 &t [l 43 8% (left ventricular
ejection fraction, LVEF) ,
1.6 BRA B S IUH & FILE

L B R IS, FT T M, B0 IR, B 25 24 1 I
B A FE K vk 5 PR LADE 4R T, B DL - R R 40
i (heart weight, HW) ; #y j 28 3¢ AL 5 2.0 BB 43, LA (]
B 5 2 0 B B ) 4 G R 7 % I ik (et ventricles weight,
LVM) ; 153 76 % Bt 5 8 (LVMI, mg/g) , BIVA: %8 3 ot 45 14 o ek
P . ABOORMHA, L E K S, VI 4 wm BEY)
h L HE Jefs, BT MBS .
1.7 %itsaE

NP SPSS 17.0 Gt i, TR FORHLL & + 5 3R, B2 )
FOEAT ¢ ke, Z2 41 8] LU 3EAT 5 2553 HT o

2 HR

2.1 s —&ERL

50 F DM RERH, SIBRAESS 12 J8 oK Mo B T &5 fH R 5 )
AR ER 2 RO, AT RENLRIN AT 6 H R BRI 5 At T 1
2 FHOR R CHAT REFE DN Ay J2kfe sl DR 1 A0E ) A1, et i v 5
AR AT A DCM FRIER B 40 Rt T~ —2 5000,
2.2 HaARA AR

5 NC 4 H#, 7341 3 41 DCM K B IR AR I A 0 P 5 25 5+
8625 L (P <0.01) , H LP . HOMA-IR J% Ang- I /K V-39
BIE(P <0.01);5 A 4148 1L, B.C Fi4l LP, HOMA-IR J%
Ang- [T KA R R FR B FH s, Horp C A S 3 B (P <
0.01), WHEI1,
2.3 BAK RS IEA B AR i

5 NC 48, 734h 3 41 DCM K R& it b 25 A eit2e
& X ,LVEDP 5 LVIDd F+55 , LVEF J&{ (P <0.05,P <0.01);
5 AL, B.C PiZLK Bl LVEDP 5 LVIDd H4 A [ 2% (1
JHi , LVEF YA ANRREE RRIR(P <0.05,P <0.01) , Hi Cc 4
DYJREGR OB, LR 2,
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*1 AEAFELP MEFEAKRBRENLIBIRILEK(n=10, x £5)

it FBG ( mmol/L) FINS(mlU/L) HOMA-IR TG ( mmol/L) TC( mmol/L) Leptin( pg/L) Ang- 11 (mg/L)
NC 41 4.76 £0.35 12.54 £6.52 2.18 £0.31 0.64 +0.16 1.28 £0.34 3.02£0.11 52.3 £14.6
Al 18.70 +8.48* 26.77 +1.84* 6.12 +0.76* 2.61 £0.43¢ 3.24 £0.23% 10.67 £0.25° 85.20 +18.50%
B4 20.50 £7. 142 27.96 £1.71% 6.56 £0.47% 2.64 £0.35% 3.34 +0.21% 16.07 £2. 120 114.10 +£22.20°"
C 4l 22.40 +£5.934 28.50 +2.07: 6.67 +0.26% 2.80 +0.40% 3.46 +0.24% 24.08 +1.784b 138.90 =35.702>

a: P<0.01,5 NC tb45;b:P<0.01,5 A 4art4x

x2 FREFE LP MEFEARROREEHFRMELE (1 =10, 3 £5)

205 LVEDP( mmHg) LVIDA( mm) LVEF(%)
NC 41 6.37 £1.13 6.12 £0.43 0.81 £0.04
A 7.45 £1.29> 6.18 £0.45% 0.72 +0.03%
B4 13.54 +2. 192 6.54 +0. 520 0.64 £0.05%
c4l 18.46 +2.32hd 6.76 +0. 87" 0.59 +0.05"

a:P<0.05,b:P<0.01,5 NC Z83t#;¢:P<0.05,d:P<0.01,%5
A darbig

2.4 BUAKRSHERE ATRERLTREIRIOLE

5 NC 41 He#, 7541 3 41 DCM K A &  HW IR (P <
0.01); LVM 5 LVMI B2 7155 (P <0.01) . 7EA A7 41 LP
TH)E,5 A 4l tb%:, B .C 4L LVM 55 LVMI & 2RI, 1A 5
FHW BEWE (P <0.05,P <0.01), H L C 4125 {L T Hy
B WEE3,

£3 TEAMNELPAERZEAXRERE LHRE EERER
EERBIEHILR(n=10,x+5)

Eibl] ikt (g) HW (mg) LVM(mg) LVMI(mg/g)
NC#4 345.05+0.46 1075.70£5.65 809.47+6.52  2.34£0.19

A4l 289.70£6.48"  847.70 £5.20° 862.77 £1.64®  2.98 £0.75°
B4 293.50 +5.14% 899.08 £6.58% 828.96 +1.71% 2.82x0.47%
CZ  298.40+7.93%0  913.65 +3.74% 823.50 £2.07% 2.76 +0.26%

a:P<0.01,5 NC tb4;b:P<0.05,c:P<0.01,5 A 201b4k

2.5 smEFEMLER

NC 200 WL R HES 45T , AR MIAZ /N — O LI B R DL
Wk o 3 /> DOM A0 LAN AL R AL T, 3t BLIRSE, 240 it
BR/NAE— UV EF 4EHES ZE L, 5070 PR T OO JUL 1)
Jot Y S £ A AL, AR A R R 1 A AL Y S MO o AR [ 5
1 LP U, a7 WG WU A8 1k — AP I, O Hh BUAR Bt 4 4
JRMESG IR, o C 2R W R, DLIAT 1,

—-—t

A:NC#1;B:A#1;C:B#;D.C4
B1 REAELP AEESEXROERESHE (HE x400)

3 g

W BRI Lo LS 1) 2 At 22 LR I, LG I AL A 25 77
FEMERR AR ZE AL IR \RAS JE AL AR . 17 DM WO NG
P8 P R At 2 DA 55 O LT B 728 28 3, A7 AE
]z L AT AL S A DU, S B R
M A2 3O IR B A T RE S SO LIS 1 D8 AR
ERT T WU 995 25 RS A S SR 2 O LB 1t
PE G AR LF 44k . DCM R T 12 A7 4E
OIIRE S H GO, I RFHE LA ZE O 2 S (&7 5K D) Rl
BRE,

LP VB Jy—Fh th R0 4 o W i) Z ¥ 28 B L 2 D16k
IRFSR | 2L 5 52 (AR G5  TH0 AABAR LA W) 2000, T
Ul AR, N RE R R, 410 R D A0 A S RS, HL
S5MAg . I IR A8 J&AH 4 2 5t ( sympathetic nervous
system, SNS) \RAS Z£H @A, BFFTIESE, HLIA
FEAE " NRIT-JB = 287 N 0 WA VR S A R G -, —
BB, IR W] 580w TP IMLAE , 107 LP IfLAE 3 Af
PG IR MR LL T K F LP R ZS B
2%t LP i AGETRION, ( AR AR B A 5T 1 5 ) 1
sk T SNS 5 RAS 4.0 L85 &0 0 A FRAS AR 8
T TR AN ASC AT LASE 5 410 o] 9t JIg P UL Pt 398 g ( PI3K-
Akb) A2, PO 22 28500 A O (MAPK) 248, B
FEAR it O LAN M AT 22 43 2 -5 00 WUIE SR, 38 AT Jd o
BT SNS FIIG I Ang- 11 32 14 fy 22 3 175 ] 42 5 B0 AL
AEEO-1 Larson 2612 5 Zibadi 2610 B LP £ 5
JEJHE BERR A S AR SC R O U R 5 O e s v, &
BOO A dE L A ET sk D RE R fS . SCHR[ 14 - 15 ] R B
LP 7K i) R E 70 08 R GE , e BT X0
RS S RE R . [ AN E R LP Rl LP %
PRS- 3G Il E 8 5L Ang- IS M4 (ROS) 1)
FIB, FECC UMLK o R, LP AP (38 i, 3 i
-3 LA M0 5 B — SR A R T, Bl —
AR SE0 Ang- 1T B3 58 RO IR g ShE ™ o 5
], Ang- ILACATEAE RN I C AR OC It L D i 35
55 MAPK @422 5.0 WURE™ b n] il i e ik 4
AT 5 AN A5 T 0 I 2B O ILET 4 EE AL 5 38 AT
PR 3 RS T [ 4, 5 | A B K TR BT 35 O UL
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HEE[W] 5

J34h, 1€ DM i 40 i 55 & A= Wi A S i o B
“PerhaE” B At T AE S BT 0 L IS SRR,
510 D RE S H LG IR R o

ARWFFE DI REE A RN 2B 3 41 DCM K Bl
T A 35 A N ) R B AR o A = A7 Kk oK R
(LVEDP) 54 & AR N4E (LVIDd) FHi&, £ E 4
IM5345 (LVEF ) 5.0 I 57 2 B AR 5 70 % it i 5 76 %5 I
BT RS A AR, ELRFF EEE T
s , B .C LA R B /K- G 8 3548k, B LG 4l
REAE % Bt e B0 35 A, ELUL C 7284k W] .,
LP HOMA-IR % Ang- Il /K- AN [R) #2 J5E 0 TH v, Hop
LA C 41 LP HOMA-IR } Ang- Il 7K F-FF & 5 4 B i
(P<0.01) 40 LP HEHAFFERERE . $27R8 RAS fE
RO AR N o0 W R 4, 2l i
Ang- Il iX— RAS 840431, 2 5 8L IR R (5 5 5%
S Z5ELEREA LP ] BEIE iR 5 R 1 40 6 43 006 174 I
B RIRRIFFRIL M Ang- 1 &3R5 2 S8R 0
WUR I & A R T o HUIRAETE I LP-Ji &5 27 58 X AH
S PR 7R R R E LP ORES TR AER R AR AR H
i 2 MO WU , T i — 2545 5.0 AL 2R, 2 5 3]
DCM L LEA Z

AR B], DCM K R AEFERE AR FCI 2= 6L 5
FARYT COTNREVIGE K LP 5 Ang- [T AKFEERRE 44
TRFEFI SR LP TG, HARESGE DCM K B0 1)
A, S B e — 2B 450 L, BLRL S R LP S AR
BRI . AT REMLEIY : OLP B A0 R L fig
AR Y VR T, (HAE 5 LP 7KSF B i 26 3 45 4
W23 RAR, 10 M4 20 (SNS 5 RAS) 7 A% LUAR
B, R0 LP BiArfE kit . @DCM K RAFTE IR R
e LP-Jif 5 287 il i o 4 2K i, i . MAPK 3 1242 i
O JULAR AT 2243 24100 S 500 WIUAE IS, [a] s 5k B8 3 T 114
SNS H LP 2% Fi Ang- I K- 7] 7 A i i 311 ) 2 Bk
A HAFE SO R A D IET4EE R . e al WL, LP Al
WA NI R G S5 DCM K RO E B EA
K, HS5BE R EFRZ-ME B RKEZRREED
FHE . XA DCM J028 5144 11 Bl T S Ak 158 i) JEL s A
i
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