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114 FaFRIEE /N B SR T 748 B2 25 B 5 B
(LT BEZREWIBS B L s o[ 5
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SPF 2tk KM /NERL 160 H BEHL > N 4 4, &
440 H, 40w A (AR B3 K L R A
(IS0, 32 mg/kg 1A i &t ) B A o 5 & 2 (18O,
16 mg/kgfA i 1 ) 5 ALK 5 4 41 (18O, 8 mg/kg {&
Ji) o MERNMEESE S A I R ST 4% K A AR,
T 3R AE 0.4 g BREE, 1T S ERAIC 2 4/ B
WRIRTOHRE L, IREMER SR 3 d, FAEE T ik
FidE 10 mL %5 2, 35030 J N i S A I ik BE (Y 1SO
(0.32% .0. 16% 1 0. 08% ) , &} H 8:30 & i 7 5, &
H—WELLER 3 do AR 1SO i As R 4%
7K 16 h, 55 — R MR R S1T/h BRAE T %, KR i 5
ISO J&5 24 h, B H/N BUME s 1 5 4% 7K A S0 R I
I SEBCRC AR 24 h J5 0B R & 1 1 5% £ 3
AR 180 J5 45 8 K, & H/INEUE E 7 3T 4% K&
SRERREE, T FECICE RS 8 d O, B4 I 10
FUNERHRAE SR 1 1 mL,3 000 r/min &> 10 min, I
I 7 , AUS800 74 4> [ 3y A5 4k 43 B 43K I L 7R %
fitf (CK) | LR 34 B [5] T B ( CK-MB) | 2L 2 it & i
(LDH) [ RIT& @A MRS (AST) JUESEA T
(CTN-T) , 5I3kALFE G , 4% B0 UE e, HE
Yoty 6% iU BE W R 45 21O WU 25 2 A I R
FEA /N BRI S PR ) R A BRI 43 180 /46 15 Kk,
B H/IN R i 7 5 4% K A SRR, TT 5 BX 3 0

WAL 15 d s B ) BROHIRFE SR I 46 A= 16 F5
B s B AN BE IS Ol HE 3 68 5 00 22955 25 175 0

e B N B A B A0 A SR
LabChart8 320U T i 5 3, A H/IN BURE A B[] A 3 4
4 AR 1B — AN T U R E, B3 B
I AR R 1% BRIZ I B) A0 T 98 v o 40 M

KT 24 h 8d K 15 d CHLEAY T ks
53 5 5 1% B B R 0 HRL PTG T 3 v B A 22 O B
o X AH, A5 Hh 1AL A5 B IR) S T Dk AR b R R
AT 9 A8 b A Bk 1% B i A5 0 o TR 0 T 30 8
15 H T A5 4% B ) s B T g As f R
1.3 %itA&E

B SR H SPSS12. 0 SRt 4k kA7 e it Ak 3, 3
B F OV S 8 bR 25 (ws) 327, 4L IR] B AER
BN 5 25007, P<0.05 g 22 55 BA it 2a 0 X

2 #XR

2.1 LEE

PO 2/ RS RERT RS 24 h SRS 8 d R
B 15 d D HIE DL 1 ~4, & mER] & T B BT
P At b T PR IR 1,

HI 3R 1 AT, GRS 25 ) s T e R L A
BT T P BEAE 8 2 IR A AR e i e AR A
GORINT A GRS 24 h . 8d J2 15 d By T P 2
B A AT A BT B PR LS S 24 h B9 T )k
FERERTZEAL(P<0.05), FilEAERE
15 d /9 T P A i 38 725 H 4 (P<0. 01) 5 il
ARG 24 h 8d K 1S AT BB BHEET
ZEHA(P<0.01), mMlEAER)E 15 d /8T B
R BE® T2 HAH (P<0.05); il H g B e
24 h 8d 19 T PR REE 5 T2 HA (P<0.01);
R EHERS 15 d B T RERRREEE TEH
2H (P<0.05) .

Bl =gdACEE

Fig.1 Electrocardiogram of control group
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2 BRELACEE
Fig.2 Electrocardiogram of high dose group

3 HHEACEE

Fig.3 Electrocardiogram of middle dose group

4 EFRACHE

Fig.4 Electrocardiogram of low dose group

F1 EHEE.ERF24h8dR15dLEE(ECG)THBEE . TUERTHE
Table 1 The T Wave height variation and change rate in ECG before/after 24 h 8d and 15 d of animal models

A 4 1o 7 a4 rhR 4 I B
BT s/ n 40 40 40 40
T 3% 5 B /mV 0.1920. 08 0.20+0. 03 0.2120.06 0.2120.06
JERIS 24 h S/ n 40 23 30 35
T i 25 /mV 0. 14£0. 06 0.11£0. 10 0.05+0. 13" 0.10£0. 11
T ARk &/ mV 0.07+0. 06 0.10+0. 06 0.17£0.11** 0.13+0.09
T AL/ % 36. 89+23. 00 53.67+35.99 84.31+54.73 ™ 64.94+39. 19
R 8 d s/ n 40 23 30 35
T 5 /mV 0.13+0. 05 0.09+0. 13 0.09+0. 10 0.11£0. 07
T A5 fk 5 /mV 0. 0620. 06 0. 1220. 07 0.15+0.10 ™ 0. 11+0. 06
T W A5 %/ % 34.19+22. 64 62.53+42.16 77.02+51. 92" 48. 69+26. 50
RS 15 d BYE/ n 30 13 20 25
T & B/ mV 0.09+0. 05 0. 04£0. 07 0.07£0. 11 0. 120. 07
T P 75 fk f/mV 0. 06+0. 04 0.15£0. 09 ** 0.15+0.08 ** 0.09+0. 07
T P FE/ % 38.57+28.22 82. 10£55. 46 " 71.55+37.00" 40.20+23. 89

5 ML T P<0.05, ™ P<0.01
Note: Compared with the control group, * P<0.05, ™ P<0.01
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Table 2 The data of AST .CK ,CK-MB LDH and CTN-T after 8 d of animal models

G U N

Y/ (n) AST/(U/L) CK/(U/L) CK-MB/(U/L) LDH/(U/L) CTN-T/ (ng/L)
2 10 65.97+13. 34 238. 86+ 72.94 213.00+ 39.27 456. 86+154. 49 18.77£12. 57
A 10 109. 03+41. 11°* 436.40+185. 71 * 410. 70+175. 03 ** 765. 62+174. 36 ** 15. 18+ 8.59
rh AL 10 130. 68+42.26** 1307. 11£653. 31 ™ 452,78+ 98.04"* 782.80x174.73 27.33+14.08
AR i 4 10 86.29+16.38" 234.90+ 74. 44 271.80+ 72.77" 617.38+133.62 11. 68+ 5.90

E: 5= AAMIL " P<0.05, ™ P<0.01

Note: Compared with the blank control group, * P<0.05, ™ P<0.01

BFEH KFEH AST B &5 T HH(P< M40 (P<0.01) ;fIK 7] & 41 CK-MB &g 3 5 T 25 (1 41
0.05) ; it il ht 41 AST B & % @5 F 25 [ 4L (P < (P<0.05). gl b4l il 4l LDH B 3% o5 F
0.01), s CK I E®mTEHA(P< 25 41 (P<0.01)

0.01), &4 bl i 4l CK-MB % i & & T 25
*x3 EEF15d K AST.CK.CK-MB.LDH ¥ CTN-T ##F (xzxs)
Table 3 The data of AST CK ,CK-MB LDH and CTN-T after 15 d of animal models (x=s)
HYE(n) AST/(U/L) CK/(U/L) CK-MB/(U/L) LDH/(U/L) CTN-T/(ng/L)

2 HA 30 102. 16+ 26.17 369. 78+209. 13 216.40+ 52.33 992.40+252. 16 18.72+ 14. 14
R 13 157.20+ 87.31 343.08+153. 20 319.31+319.31 " 1351.91+181. 18 * 14.62+ 10.20
5] o 2 20 260.63+142. 17" 762.53+473.90 " 383. 68+ 80.86" 1616.50+438.99 ** 19. 63+ 10. 38
IR & 41 25 149. 80+ 40.49 ** 556.15+216. 35 325.94+ 57.73* 1242.31+198.21° 19. 88+198. 21

" P<0.05, ™ P<0.01 vs 25 441

Note: Compared with the blank control group, * P<0.05, ™ P<0.01

H e 3 AT, o A IR S AL AST ) 3
FEAH(P<0.01), il CK 8 # & F

2 A (P<0.01) o a0 i 20 b i)k 41 IGR) 2 4
CK-MB ) . & & F 25 141 (P<0.01) . & 7 &4
gl LDH #) & 2 & T 75 [ 41 (P<0.01) 5 IK 5
W2 LDH & 3% & T2 F 41 (P<0.05)
2.3 fRIE

INEC L HE e b)) i 45 R WL 5~8, 25 A
ANERC WLEF AR R 40 35 50, HE 9 B 5, B S0 78, ok WL
A PEIRBE O LIRS IR TC 48 9 S I (1815 ) 5 A5 78 g )
1A H/INERLC WLER 4 R 3 B AS 1, 26 9 0 LA
JHL S BR ANV, B e 1A G ORIR: | 240 A% 53 A AN
B 88 K, ] WA (B 6) s Horh 8 d /N BLG ILER
A 0 ISR AR IR FE , 85 22 ik T 40 i Dy 32 1 R 1 4
B (E 7) s Horp 15/ BUG WLV 22 5 1 3R 3
DX, ] 7K i, i A8 7 0, 45 22 bk O 40 Ry 3 B R T
AR (& 8) .
2.4 TR

A A1/ BRI B R SR 3 d TEST IS0 JR
TR BB R BE TR LR 4,

Be #ETHIEAHAMROMALR

dose group ( HE, x400)

BS5 zm=adAMsROoES (HE,x400)
Fig.5 The cardiac tissue in mice of black

comparison group ( HE, x400)

1(HE, x400)

Fig.6 The cardiac tissue in mice of high
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B7 HESHEHEEST S d/ROUIHEL(HE,%400)
Fig.7 The cardiac tissue in mice of high

dose group after 8 days(HE, x400)

B8 HESHEAEGEHRF 15 d/NROHNEAR (HE,x400)
Fig.8 The cardiac tissue in mice of high

dose group after 15 days( HE, x400)

x4 EEWEHVHRRBERETE
Table 4 The Remaining number and death rate

of animals before/after animal models

ERESIW (R ERERRIWEA) LT R(%)

= 40 40 0
1R 7R 40 23 42.5
o) a4 40 30 25
AR5 o 21 40 35 12.5

th 2 4 TR 85 R LR A S 23 1 BE
TN 42, 5% s AL IR AR A B 30 1L BET R
25% ; I B ALT A2 S0 35 1L BB T % 12, 5%

3 it

FIRT , R/ A8 O L ke i A 2R 4 3 A2 77 3k
T AR i SV A A 1 ok 2 B G 1 F 5, SCRiR
RIERTTIE B2 BTG — % W00 b i AR A
ARSCIN T 1 P JUL R i A TR ) 1 A A A 7, T AR
38 FC T IO P A 3 8 B ) T S M AE TR BB T 52 1K 24
P I 45 245 39 ) P A 5 A BRIV AT D I A R
Mo A SR AR — 4 A T L LR I
2y iR 2 25 I B] B 1S d, AR B I

FEBL T % 8 d A1 15 d, 3 4~ ] K R S AR AT 1)
R IRIT G 25 R R oK o Fe bRk #E b
K HI ECG O VRS LSS 25 1 K s B 22 T8k i 1
MR AR I 9 % ARk

ARSI LN A IR X 42, — /N B ECG 4
RORTCHIE ST Bt , S IS T Uk 3 P AHiE, AT
Mt ST BE R J #i FWERESR . LA T & FEEVE N %
FAG bR, 5 R e R R, N W, 4
R RIESE 3 d T ESS 1S0 16 mg/kg (51 1 2H7E
WG 24 h 8 d 15 d ECG 1Y T I &5 kAR K
R AL BESE 3 d J R ESS 1S0 32 mg/kg 1Y 7
ATERER 15 d BT 9w BE AR AL ok b 35 T i 4k
3 d BT ES IS0 8 mg/kg B B 414 AN WE ] T 3%
R A, X ULIIELE 3 d R S IS0
32 mg/kg F1 16 mg/kg 1) 71 1 #5 A 1 B/ R FEA
R0 LR I AE AR o T 8 mg/kg A7) B BOR A B3
I1SO 16 mg/kg FIH2H) ECG 1F 24 h .8 d B T I &
JEARACE g B3, 1SO 32 mg/kg B4 4E24 b,
8 dif T I w5 B AR AL ST AN i 3, v BB 2 i T 1SO 32
mg/kg F| 5 AL T F AL R, — S8 E IR ™ 5 AR SE
T2 7,10 IS0 16 mg/kg 5 & 2H S i O B K —LE5E IR
FRE A, RBECG B, =4 AR
S 8 d 15 d B, 0o UG 3% AR X 25 1 20 8 & 1k
255, R B Al 2 520 WU 35, X =5 6 2y )l
s HAT IS0 32 mg/kg A5 H7E GRS 8 d 15 d
AT L 0 U AR Ak . A SR T 16 mg/kg
FIRHYIET RN 25% ,8 mg/kg 7l B B L TR ALA
12. 5% , i M e Hofth Sk i 8 me/kg 31
HIZET- R T A F) 33. 3%, JE ] BE FIERAEA X,

I L — 2 52 50 R K LR Dk T 4 10 5
e A 28 (PIT) 3 i 2 ko AL B ot A 0 070 AR
S50 15 T 4518 O JIL R 1l AR Y AN B SR i 25 ) 5
— B[] 35 B e I 245 VA B, R B ) ol 24 vk RE Ao R
A L3 B Bl W) A8 T A aek e, PRI A SR D # Bk 2 48 T
SRR TSR KRBT 2 s34t 150 &
il 80 O JUL R L 1 B FH i (ELAR 4l 100 S 0 R B
KEXS 1SO [Tt 52 72 BE e AR T/ B, ST 8, A
KRB B 15 O A 7 i 22 S0 v AT HRE

O LB LAY R AAE T ECG (575, i ¥ I
B — B EGAR AR AR AL . 4B 58 .0 WUBG S (245 AST
(9521 20 h, 18 ~36 h k05,3 ~4 d K& IF
) CK(AYE3 M 17 h,12~24 h ik0§ ,3~4 d %
FIEH ) (CK-MB(ZEW)>F 5] 13 h,12~24 h ik,
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2~3 d KB IEHR) LDH( A4 23] 110 h,48~72 h
KU, T~ 14 d YR IEE ) H LLVPAS O LA A PE 453 47
Hodr AST Fil LDH J7Z f£ 4 T & B & 414U, sh
() AST =% LDH F & - A BE A A S 0 LIR30 20
540 LB LY e CK | CK-MB %5 45 F5 BX A ) 1B 5 CK
20 LN M R A e R TR, i MO B AN TR
e, % B CK-MM . CK-MB I CK-BB = #[5] T
fitf ; Horh CK-BB R ZAFAE TG4 41, CK-MM = %
TEAE T4 8 LrP i CK-MB 3= A7 78TO L, ik
CK-MB 4 Sk e ™ . CTN-T (24 56 40] 2 h,
12~96 h ik, 7-14 d Pk 5 1E# ) 2 W40 & 1 b
W AR E S, 2 CTN 5 R LBk (454 1936
g, HAEO WU R & B T OE RN I LT
KA F) CTN-T, % 2k O JILRE 56 A4 55 1 19 40 9% i
S ARG B % gt O 8 d A1 15 d,
8 d #i+ T AST .CK,CK-MB [ % & i}al, 15 d #85d
T LR TR bR A R R R, R R ST IS0 32
mg/kg 16 mg/kg N 8 mg/kg,8 d K 15 d Jgsh¥y Il
W) CK-MB #5725 M4l A WEEER, Tk 2
8 dif 2 15 d Wit T CK-MB [ 4% & i &), 3X i
B3k = A 1 A1) o 349 8 i A0 LAY R 22401 005 0 T B2
TS 18O 16 mg/kg | w41 7E 15 d 15 fE 6% [3 +F
AST .CK,CK-MB LDH & 2 &, Ui B % 7 i Fr 4t
1RO LR A3 R 847

N F P RO LA 4 s 5 0 1 45 SR R &, v R
2 O H P AR RO LAY 405 340 B e R o 4
AILIET R AN 25% , 55 /5 F 4 PR TR 42, 5%
MR REAR o FRATT I 2 T v 70 4 — 2 /N R TS
fiif 2 i A8 T, F 3R A P A R A X AR AR T
R R ARK A1 T ¢ B 1 — 358 2 i R /N B, o
F i 2 A TR 50 L I B0 LR 3 b i 4 B A Tk #
TR A (A

MG HELES SR E , m i A S 8 d K& 15 d
/8 B0 WL S5 1 BB 8 3 AR Ak, BT UL DL ISO 32
mg/kg WAL ATFE 8 d 15 d P g B 48 05, T2 AR
O WU IR FEME R AE R o rh ) 2 AR R T
Yo e B A o R AR

25 PR, N ESE 3 d R ST 1SO 32 mg/
kg 5% 150 16 mg/kg 34 A8 HAZ Pk 0 WLk 1 B8, 7
e B P O LA A5 A 3 4 B BB A5 = I 34 7
AN AR AR R AR T vk TR, R R (R Al
B Puig O L I 25 W 3K TR T 4 25 1) 25 0T
#ro 1M 1SO 16 mg/kg A 3 B 55 & 56 77 R 4K IF H

e AL TR 50 LA 45 A5 35 0 19 48 B B AT 1SO
32 mg/kg, {HIF A 3 B0 I D S0 B AR AT . $ROR
AR A A (7] 1 56 T A0) 4 1 SR 2 AN T 3 A
i ST/ B O UL B T AR
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Preparation and Evaluation of Chronic Myocardial Ischemia Model Induced by

Different Doses of Isoproterenol in Mice

ZHU Jinghe', LIU Chi*, LIU He', WU Xiaolin', QIAO Jujiu', LI Miao',
FAN Yinglan', BAO Yulong', QI Yue', HU Liping’
(1.Liaoning Iinstitute of Traditional Chinese Medicine ,Shenyang 110034, China)
(2. Liaoning Unicersity of Traditional Chinese Medicine ,Shenyang 110847, China)

Abstract. Objective To prepare chronic myocardial ischemia models in mice and determine the best molding
dose, and to discuss the evaluation indexes of the model which could provide reference for the preparation of related
models and the evaluation of their efficacy. Method Three model groups of different doses were treated with
subcutaneous injection of isoproterenol (32 mg/kg, 16 mg/kg, 8 mg/kg) for three consecutive days, after 24
hours, 8 days and 15 days ECG were recorded. On the eighth day and the fifteenth day, markers of myocardial
injury in the blood were detected and the morphological changes of myocardium were observed. Result The ECG,
markers of myocardial injury and pathology were all markedly changed in the group of 32 mg/kg isoproterenol ( P<
0.05 or P<0.01), and the mortality rate was in the acceptable range. The result could be used for evaluating the
efficacy of the medicine for long-term treatment of chronic myocardial ischemia.The mortality rate of the group of
16 mg/kg isoproterenol was low, and indexes of ECG and markers of myocardial injury were better than that of the
group of 32 mg/kg isoproterenol, and the dose did not cause irreversible pathological damage to the heart muscle.
Conclusion The result showed that the chronic myocardial ischemia models in mice can be established by using
two different molding dose according to different test expectation.
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