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Abstract: Objective To establish rat models of myocardial injury induced by isoproterenol (ISO) and arginine vasopressin (AVP),
and compare the two models. Methods The AVP and ISO myocardial injury models of male SD rats were established respectively.
The rats in the ISO model group were administrated in the form of multi-point sc at a dose of 30 mg/kg for 2 consecutive days, once
a day; the rats in the AVP model group were administrated in the form of iv arginine vasopressin 0.05 mg/kg. The cardiac function
was measured by ultrasonic cardiogram. The ECG was monitored. The levels of ANP, BNP, CK, LDH, AST and SOD in serum were

determined. The hearts of the rats were HE stained and the sections of the hearts were observed. Results The ST segment of ECG in
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AVP group was lower than that in normal group (P < 0.05), and the ECG in ISO group was disordered and could not recover in a
short time. The results of UCG showed that compared with cotroll group, LVDd and LVDS in AVP group and ISO group increased
(P <0.05), FS% (P < 0.05) and E/A decreased. ANP level in AVP group and ISO group was higher than that in control group (P <
0.01); BNP level in ISO group was also higher than that in control group (P < 0.01). The levels of CK, LDH and AST in AVP and
ISO model group were significantly higher than those in the control group (P < 0.05), the levels of CK and LDH in ISO model group
were significantly higher than those in AVP model group (P < 0.05), and the content of SOD in ISO model group was significantly
lower than that in the control group (P < 0.05). The results of HE staining showed that the structure of myocardial cells in the normal
group was clear and closely arranged, myocardial cells in the AVP group showed nucleolysis and vacuolar degeneration, and
myocardial fibrosis and inflammatory cell infiltration appeared in the ISO group. Conclusion The myocardial injury models induced

by ISO and AVP have obvious cardiac pathological changes, and the former caused more severe myocardial injury, which may be

caused by longer hypoxia.

Key words: isoproterenol; arginine vasopressin; myocardial injury; model; electrocardiogram; cardiac function; hypoxia

OV N R B S 28 B 2 — @ Y 4 A
BT 3K Ad LI 52 A A 1 RBTAE BR , 45 #8 AAR f 1E
B IR, OIS AR — 2 N A E
TR RSP B A NS5 77 A ) A RAEE
J7 A RE oo 0L 2 975 A ek o0 0 8808 v ML
JE , T2 B g o 3R T IR AR — KB T R
PR, BT DA 2 T GO0 L 5 903 R I 25 0 Bt R 2 7%
%o FEILOIUIRA BN PIRE AL, AU AT LA T 251
IO e R Y 2Ty o o ] = N N I O R 1 =5
TP R I8 WL A R B A B ST IR B L A%
20 (1 I S A B0 WL A AR 2, 3 75 X SE AR )
VIREAT FE I TR, 0 L AT U PR A5 4L X — i
FRERAE S 2 BB, FEI A HLSE I8 Zh W45 5 g ot
T2 RS RH 2 R se 7 N'E LR R (SO AR
iv R SRR L8 N S 25 (AVP) % S0 LR 5 B Y, DA
HEH GRS FAREE, AMUE T LR RAE, 1
LT EB A . T 7R A F PR TR S
SEER O I AES L0 L U HE Ge ™ | i 37 b4l
#F (ANPOM | i ) 84 Ik (BNPOMY L FL R I A
fitf (LDH) « Il B2 ¥ B (CKO™ . R & &R # &
il CASTO™ | 45 Ak 4 B AL T (SODOM™ &5 1 f
SE X PR R AT T VPR RN LR
1 MR
1.1 ZAY5FERT

hEE 7N E IR &K (Aladdin, fit 5 D1627051) ;
R R 1L N & 2% (Argipressin, fit 5 21295) ; A= P
K CHFE 254 R A A, #t5 1612193402) 5 K
fL BNP i 71 £ K B ANP R 7 & (i e @ e A= -
FERF TR o
1.2 FEMNEH

N RREEHL , ABM, JINKOU (E ) ; /Nsh )
2 WA, TR IINIE B AR BT R T R B R A

Al &3 mE E A % B O HL, ST16R, Thermo Fisher
Scientific (3£ [ ; .0 HLEHT R 45, SP2006, B 5 3% &)
B H AR A A 4B s & B A, 7020,
HITACHCH 4 ; 4 H 3l it /KA1, ASP300S , Leica (£
) s AL KL, EG1150, Leica ( £ [ ) ; ¥ A #L ,
RM2235, Leica (&5 ) ; J& J #l , HI1210, Leica ({&
D s 4t A B, HI1220, Leica (22 ED s B& 0 Hr 2 4¢
80i, Nikon ( H A ) ; £ I B8 I #x 1% , Tecan Infinite
M200, TECAN (Hii 1) 5 + 75 70 2 — R °F, XP205,
Mettler-Toledo C i = ) 5 il VK #l , AF100AS-E,
Scotsman (G KF]) o

1.3 LI

P SD KB, 6~8 JE ¢ , 44 i & 200~220 g,
SPF & , b 5t 438 R 46 52 50 Zh W) H R A R 4 =] $2 4t
SE6 AN AE PRV ATIE 5 SCXK (3 )2016-0006
2 Hk
21 e

BWIE S TR IR 3 d U K KRR A4 5T 2 B
HLor 3 4L - KR ZH AVP BSR4 (1SO B AL 41, &F
HoH,

2.2 1SO &t

X SD R B TIE TS, PL30.50.100 mg/kg ]
ISO 71| & % Fi ik Kk B (n=5) #E 47 £ #5 sc, ¥k H 50,
100 mg/kg 7 & 4 KB 2 H 0T, i 5E 30 mg/kg N
ISO i 5 71) & .

ISO 5 U 28 K F 3% 30 mg/kg HIFF) & LA 55 sc 7
N2, iES2d, 1 IR/, W 2 5 sc A HLE K.
T2 3 R, R SRR B, W8 K RO L P AR
A4 5 1 2 B kI
2.3 AVPEE

X SD K B HE AT i I SE 5, LA 0.0140.05 .
0.10 mg/kg 1] AVP 71 & 43 75 %5 3 26 BRI 1 F3 K



“ussaa# Drug Evaluation Research 84355 78 2020FE 78

+ 1241 -

B (n=5) AT R iv, F IO E . 0.1 mg/kg il &
H KRR AEVE ST AVP 5 HELFE T M, 0.01 mg/kg 771
K R AETE S AVP Ji5 0 H AR AR AR B 8, sk
0.05 mg/kg Jy AVP i A5 71 & .

AVP 158 20 K B FH 53 9 ot AR SRR I, 10 5% 0 F
K. BivISERIMENEZR0.05 mg/kg il if £ 4 Jf A
R 0 K B O FiL P /D 5 min, 5 36 R Rl AN 3 A
J& 5 min o0 BB ST B LA AR 46 2 )5, 18 3 30 ik
i
24 FBHEKXROHEER

T E T 12 hZE AR K, 76 I & 15 7 90
e ERANSIE /)RS IN N S I SN g VR (I A
SELE AR b, 20 50l F AR R DA R4, 4
AN R NN AR T R B
28, M FEid R RO,
2.5 LINEEREIM

S R ot BN JRR T K R , A0 NS ] 5 o JUE R B
R HE T8 B R B AT 15, R L BB IR R
Ji o R P ORI K BR 0 T A S B HE K BR O I e o0 =
A ik K A 2 (LVDA) A O = 4 K A
12 (LVDs) it 4> # (BF) PA Jz E W1 A U, FE 315
E/A{E . oA 1SO R 20 75 I &0 v P i 3k AT 7
K, AVP B A 7RG B fS S min N EAT A
2.6 KLEKXRINES ANP.BNP S =2E

Xof R I H TR K BR AT R 8 3 BKEUIRL , % & 30 min
J& »3 500 r/min &0 5 min, B _EiE B T — 80 °Ci# Ik
TUKFE A RAF R o e BRS-R) S e B P 4,
% DB ARICAE 450 nm P4 A0 W6 FE (A1
DL ELISA Calc B4 A brdk it 28 , MM 1 55 %- 48 45
(10 AH R
27 FHKXRME+ CK.LDH,AST.SOD & £
ME

¥ 2 Dy Re AT AR DCERAE 735, BX“2.67 U il
5 (9 L35 , K L35 & LDHL.CK . AST.SOD 7KF-.
2.8 HEZEMEZHEKXR OGN

W B H (0 S 7E TR 1 A B R K P Pk v R
I, B F 10% F B P s e 18 o 8 185 G ) 0 JUE 2
G 0 B350 AR AT K VB3 D) S
B A EGBE T %25 4K B0 LA A &5 4 9F
DA
2.9 FitFEFE

GER DL + s TR, K SPSS 20.0 B AR AT
Kol o B, W H B ECR H ek 56, 2 2H TR 3 3L
BER FH B K U7 % 70 Ht (One-WayANOVAD)

3 %R
31 LHEEER

5 4 R B0 A P R s R LI 1, AVP B A
K BRAEIE B S min f5 0 FE B2 00 R 4R &1 ST B
i m (P<0.05), il ST Bt 19 & fL, AST>
0.1 mV, WL 2, a] ) 5 Bk s Y 00 28 975 38 A5 R T .
SO AR 20 K B A 5 0o P PRI 25 6L (IR 1), ) 2 BT
B O A5 A7 A AL 8 1)

X i AVP #HE 5 min J&

ISO ## 7Y
1 FAXKROEE

Fig. 1 Electrocardiogram of rats in each group
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Table 1 Comparison of echocardiographic test results of
rats in each group (x £ s,n=9)

4% LVDd/em LVDs/cm FS/% E/ACGD

PRI 0.34+0.04 0.38+0.03 28.86+0.52 100%
AVP R 0.48+0.04" 0.44+0.03° 20.45+0.819" 44.44%
ISOFEAY  0.50£0.05° 0.49+0.06"  9.49+0.729" 22.22%

L2 " P<<0.05

*P < 0.05 vs control group
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Fig.4 HE staining results of rat myocardial tissue in each
group (%200)
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