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Preparation and Evaluation of RAT Experimental Model of Heart Failure. Wei Gang, Tian Guozhong ,Li Meixiu, Wei Wei,Niu Yingying ,
Xu Jianbo ,Xu Zhenyu. Depariment of Anatomy, Basic Medical College, Jiamusi University , Heilongjiang 154007 , China

Abstract Objective To establish a steady and repeatable rat heart failure (heart failure, HF) model. Methods Wistar rats after
the anesthesia, spontaneous breathing, ligaturing the left before descending branch of the rat caused extensive myocardial infarction, in-
duced heart failure mode. And then we use ultrasound electrocardiogram, Masson and HE dyeing pathology examination to detected the
rats which were 8 weeks after surgery. Results Through the biopsy, prove the model building success. Such as heart increases, the left
ventricular wall are pale, ventricular aneurysim were found in those rats’ Heart tissues. Through the Masson dyeing, HE dyeing, note the
amount of inflammatory cells infiltration, fibre hyperplasia, lung tissue passive congestion, these results prove ligation position accurate,
model manufacturing success. Echocardiogram tip; Eight weeks after the operation model of HF group rat’ hearts increase significantly. In
end — diastolic, HF rats inside diameter of left ventricular are increased and Left ventricular end — systolic significantly than sham operated
group rats. Difference has statistics significance( P <0.001). The left ventricular wall of HF group was thinner ejection fraction and left
ventricular septal thick wall was significantly lower than sham operated group rats. Difference has statistics significance (P <0.001).
Spontaneous breathing and ligaturing left before descending branch the methods make 8 week survival rate of postoperative rats reached
64.29% . Conclusion The method has simple operation, repeatability of strong, the characteristics of high survival rate which is the ide-
al HF model, This model based on experimental research HF has important significance.

Key words Myocardial infarction ; Heart failure ; Rat; Animal model

S288 L, VR AR5 SXXK (1D 2008 - 0002 ) , £ A 2 3)
Yoo AR SR 1R, R 22 £ 2°C MR E 40% 3% .
(3) A bl - HRBLBY CHRBL G5 L b M0 BH 2 8, FpEE AR 148 TG 4%,
/NBLEE,3-0 TEAIZ, Lo HL I HL 100W XT3 L T 145

2.5 (1) SE80 3 Wy o e B A BL AR BEAL A2 2 A 4
RFARL 8 KB4l HF 4132 K, ARHT 12h 2540 ,6h 257Kk, A&
Hif 12h 25 £, 6h B0k, SC 8 R RAK R 4 F 10% K& A
3. Oml/kg B T SRR S [ 5E T A i AR G L% Ol i
Beo TR B2 (ZEMHT X)) 1355 B TG RH . ZE IR RTZE
H81%E 2. 5em A — B LAGIOE DI 11, 7050 Y1 IF B2 ik Bk
3 T AT R W M DR TLE AT 20 LI S (A B4 W i S AL % Al 1
L), 750 B A W A Ak AR 24 3758 =TT ) 43 &5 il 1] Y A L, 42
P R D, B M E R A CHE ELALES
it sl ok (5 4k 2 6], Y 6/0 5 To it i 2 A5 #L R U ZE AT e 2. A
ZETATHEET RIEAI N 0.2 ~ 0. 3em, BEE 2 0. 2em, PR E 4% L
ANERC L0 HL PR R S R S VDL V2 V3 R ST Bt
LI i e DX 3 WL €00 A 35 8 3l 0 58 g 3 A D A A Al B
BB G S R R o PRSI 9100 JIE 5% o M Ji P S, P Il
& kRS . BT ARES HE 4UIF AR [, 5F 0
FEAGHLATEST o BT K BUEAT AR AR AR O v A
WM, A G 37 BVES TR R W EE 30 ~ 60min J5 B [E] 8 5%, H 8 K 20
TR/ (R - K UA S 7 T 3 RBBT g . RJ5 6h S
KB A A7 8 HLB AT 27 R (2) R BUE S O 3l
TE AT : T RS 8 J8 A A2 4% 20 K B0 D B , JRR T A0 B
I T , i Ik o 22 32 8 %o O BRUHEAT M A AR . RSk B T

HF 7R KGR E ) 2 AT , B AE R W 5%
PR AR D7, 7 N A A A T R TR A
Dt BN ERE 78 B 48 3k 14 K et 0 X 3
RARAE A U H i 77 08, A 21 i 4 R o i AR i ke
(e — " o R BT R Bl ik i A S ) S A6 ER
B ALK B AR Bl bR 2 B 280 WL AL 2 HF
BRAE AR R LA R DR Bk, T IR 1 S 4
ME LU e RAJE 5 v 04T, DRt , JHG B 3 64 12 i A
SLRb AT IE 120, HE Sl ) 458 50 5 Dy 4 57 2 fR AIE 5 5
DR — 25, e iy N30 URESE 2L HE 9155 5 %
JB VA B AR v 2R3 T | A A AR ORI R )36 7 T i
HAERE X SFLAERTR 325 T HE SR 24
12 2R H B B Y i 3 552 36 BOR /Y K i 5 ek it
FCPE AR I B AR 1 Dy BE Y B S A s
i e T B ) R A AT T gt T ik B PEAH B9 S H
(o AR S TR 58 D7 ik Al b AR TRt — 2 i 2otk
Wistar KB, AT 49 e AL, KR A 35 IR 45 4L
R B Ze HiT R 525 5 HE BERL J7 3 48 A1 ] B, A 2R
D AR O A, ARG, T — 2 HF #1¢
WFIEBERE T S50 FOR LA

M# 57T E

L2 0 B BB as b - (1) 25 . 10% K& AR, BT IE & F

FR.2,3,5 - R AL A M (TTC) (R A 2 K N | il

OB MR HTY B, (2) 3T Wistar KR 40
H.,2~3 Fk i, (A 220 = 30g, I 2 RGE LR Z 304
. 80 -

F TSl T v B 5% A0 A T R IR S 7 5Lk LK R
A M RYIBURE 2 3 T2 0] B R A0 R BE AR A R 0 Bl A



BEAEprseeil 201341 A 4248 410

W5 72 0 = Ik K W1 42 (left ventricular end - diastolic
LVEDd) W4 K #4 N 4% (left ventricular end — systolic LVEDs) |
&T 5K K 1] =5 [R] bR B & (interventricular septum thicknessat end —
diastolic,IVSD) 4T 7k A 75 0> 25 J5 B JE BF (left ventricular poste-
rior wall, LVPW ) % ¥ ifiL 53 %% ( ejection fraction, EF% ), (3).l»
U i 2048 HE e . AR5 8 Ja R B K B JUE 48 480 1 0o L
2L A D) BRI E 20 2, K R ZE K ok g% LS 2 3 T 10% F
T A P 1] 2 240, LK R A A3 3 ~ Spm 22 ) /R HE
Yot W O BERE K BB R I O B T
WLZZ.0 WU i 4R R B 5 2 U . (4) Masson B RJ5
8 JAI AR IO EFR A, OB ZE 7K w3 5% 1l R T 10% HY %
WP [ g 240, UM RS AT O LA R BROK S A i A 3~
Sum EZY G, A YR K, Weiget S5 AR P 8%, i B 2L
See g ,0. 2% VKRS B K I W e v R 95% L BETE K &I
K, AL T WA LA R L YL R

3. GEiE A e SR U B SPSS 1. 0 e it 2 AR kAT
AL BRI R B (E + AR (w2 5) KR, W41 ) 4R He 52
KA ¢ K5, LA P <0.05 2R BA SRR X,

4] ES

1. BEAY 7 B A 0 < S5 FL IR () A] DL 3 BE 2R 2 Jit
A HYGEE AL IR BCE K, — s S N R O R
T 5 O L I TE R 056 S VL V2 V3 Sl 3
BRI O G ST B e BRI Q i Sy s M RE L
UEESE

2 RREAAEIE GO : R JS 1 JE HF (B) 2H 0% 27
H %% 84.38% , K5 8 K HF (B) 4 fF1% 18
HUAFIE RN 64.29% i 1 35 2050 O R B A0 L i
I K G5 FL2E 1 B S O AR R ) vy AR 3L A
29 Ho FARCA)H 8 K 8 HAFB i, 77 1% %
S 100% , HF(B) 4 B 2 Jal 32 W ) 90K # 25 B =
LioE N VA N VAR TR EAN G S E RS EY-& ik i - o
Lo BFAR A G AERRG R AF.

3.0 HL AR ARET R T R JE 30min R S5 8
Je o H L AN [ SR A 5066 ST B e i 4 2l 72, 8 ) ¢ B
QST B e 5 man (K 1. 2)

1 REWEZOEE

4. JBORE PR IR ORI < SO B M T A 20 IE T 3 R,
UL AR R0 K, HoR LD i . HE Z17] UL g
JE BRI, o0 MHE S 1R, 700 B KRR A3 03 6 1, 0 %8 B

B2 RESARLEE
JTEZAETTEERESE B aVE T AhAR ARSI B Mg S 106 oy B T 358 f41
ST Bt 58, Bl B Q U

AR AR AS UL A] UL Ze 0 5 BE K E 0 UL X 72
LA BER 2/3 i oo (1813 181 4) .

3 HF KR REE
A MERE R, 700 20 SR P R B P9 T DR AR (k)

|lﬁqau;lii{mftﬁ‘ﬂillylﬂ|||||é||||||

4HF X R EEEHN
B e B AR R A A R R 273

5. WLZHZR Masson He 8« B R 40 LS IR &7
Y/ TRl G R RN LT 4 . HE R 27 3 %
ERAR, O B R g (- 5) .

=T

O f}:,_/ ( Womag

5 HF KBROMALLEE(x100)
HE K B0 Il Masson 3 £ i DL 5 €0 2F 4 21 2360 52 I8 K0 L4l 41
53 S i

- 81 -



J Med Res,Jan 2013,Vol.42 No. 1

6. L LZHZY HE Je 0 {5 T AR 410 WU 20 K i 4
T T, O JULAA A% 52 1, O LET e 25 52 8, T0 RAE
AN o i A S HE Be (8 X8 7% fili g 45
SR MY I A DG BRI A ) S5 I A8 HG 9 L, I A8 AE 4
JRUIS M o HE 26 i 21 20 i 0 BE 6 40 1008 9 5K FE L, i
WO BE LT AE 25 2 A 210 2E 035, il g 10 Py T L 2 oK i
T, F8 53 98 240 M b 21 2 B Tt JR v R L R L B R
LA [ /N Kk se i (1E16) o0 JLHE 2 (4

O A oy B R

Bl 6 HF XA HE £ ( x100)
il ¥ 2 2 o A % D) S5 0N LGS K L T i R il v R T 2 45 4 21
VR AR il Y0 P9 T L /b B K T £ AR T RS 4 J R T gk
I # YL

WoR O U ML K, 2F e 20 2035 A HES 25 L, 0 L
Mz R AU E (K T) .
‘5 L ey ; s

7 HF KR HE & ( x100)
O JULAR AR G , 2T 4k 4 U058 2,0 JLAN ML 32 ) R 2 U

7. B R UL TN RE AL R A 8 JH R HF 4R
FARY LVEDd & LVEDs B340, H2z 55 HA e it
FREX(P<0.001), HF 488 HF R4 IVSD I
LVPW 1 3% A, 45 i 20 % CEF) {8 B 25 WA,
ZRHEAGIFE (P <0.001) . RULEHLARTF
SCES HE B4 D BE T B, 77 & HF R, KA Y
HRB(ED) .

F1 SAFHAROCNBERN (x+5)

21 51 n LVEDd LVEDs IVSD LVPW EF(% )
BF A4 8 3.17 £0.32 5.71 £0.32 2.97 £0.1331 1.53£0.17 49.56 +2.80
HF #5270 21 18 5.6+0.49°" 6.49 £0.27* 1.56 £0.23 " 1.18 £0.14 " 29.17 £6.5*
S5\BFARL4AME, * P <0.001
it it SARAE , A BT O BILAL 205 B 2 4 I 25 R, 47 & HF

HF A5 AR 415 7 [ 9 9F 5 7 2 o 1 07 B 0 AN AR
G, G bl 5 2 M 3 B bk 4 S i, 25 IR S Bl bk 4 L
VA B TE RS IR LT S R S
VSR WL BBk o A S A A R R R RIPE T . B
I 22 % T 25 $ L IR 30 ik, /N sl W W W AL 52 45 i 4
R, W B SGE S T B YIE B N R
A | T ORI A A U T i LR B (LR S R I
IR R 2, S8 R RME DL I M3 5 28 1 AR A
BHRARZR S, R EHE F B L AR, IRE G5 &
Mg RBET L BT S AR R R AR X R A R
RS A 2 AT T A2, T R, AR B A T G 1
A7k, WTLE H G IR HE 89 560 BF 58 b % 5 5 K AE
o

A S A K B IR T 485 L R S 4
HF #8528 K BOR G 8 AR T7 Il R o 64.29% .
X B IE B R RUZE O 3 SH I 2050 EF <45 937 3] HF 1
LWARIE . AR 18 HE KR EF <45, 45517

- 82 .

R, UL B Ry, B S B A A g A
)8 J T R A T AR OB T R L (1) R R &, ™
Xk sh A TR AR TR, VA R R, 10% JK RN AR
BE2.8 ~3.0ml/ke 8 = TES, BRIEE 3 ~ 5Smin J5 IT 8 F
Ao R N, RO AE S, R LR
FUNGE B 3280 5 o E, b BERT T LU 2 Bk A 5L P9 I
AR, PR FEAT TR, AR HE I BB AS i e o 1
JER AR ok 03 7 082 3 73 0 ) 348 22, 40 o) I i 5 50 52 6 R
FROMELIMR &2 B ERFIR AT, (2) MERR RS 0 &
T2 & e Mg B 55 0. Sem, 275 3 FL 3k 7K F 28 i TR
HI AL 10 2 ~ 3em, BEE 7025 g R IL, 76 /0 2R 48
2y dic B I A T T P D) 0 5% S S R DR B 8 L A T S
(3) SEFLAL B A PR, DA .0 B 15 il 2l Jok 5 4 52
A 5 Fe SR S DK GE A7 hR 7 78 I i B 4 FL TR S AT
FRUE HF FER R e P | Pk 25 FLa8 4.0 fIE , 7 B #E 305
PN 5 AR T A A5 28 R BT A OC B . (4) PR i i
Bis L Jil 458 43 , A P i) B £ 3 e JEE 1 o o, 28 5 I



Bz 20134511 42 % 551 - 1E s -

HRBE o U [ I A 7 0 1) it sl A i R 5% T M Js I IR 2008, 118(122) :43 - 51
B A5 o 5 4L e o 3 80 U i B % e HE L 2 I ALTL B AR, 55 R ARE O WURE SE 3l 49 K3 A i) 2 7 FT A

N [J]. P ESE = 25,2009,4(2) :1 -3
I GO, AR 4
e, JKC B DD R ik K 4L BIREE T R 3 IMVEE VEVLAR. O WU BE B W S B 5T 0 S E R (T ). b B ik

AN HI 60 (5) AR RIE SH RIS in av0saa(ty: s nis
ﬁiﬁ% E@Egﬁ%ﬁﬁ o 4 Zhang YL, Zhou SX, Lei J, et al. Effects of perindopril on left ventric-
%%U\i%éﬁ%’fl‘iﬁ*ﬁ s %%%ﬂ%j{ ﬁ HF *ﬁﬂ‘iu ular remodeling and osteopontin expression in rats with myocardial in-

—‘?E‘L‘%y}ﬁ%—lﬁ”ﬁa %1[} HRTE&EE& HF ﬁ}ﬁ%ﬁﬂj *H {u , farction[ J ]. South China Journal of Cardio vascular Disease,2007,8

+ N N (3):159 - 165
HAE G, REE A 1 MI KR HF /9%

i T = BiE Piﬁ . it Zi@z\j . ‘/JZV:E 50 A, FHOBK, A, A BT ST /N B DU BE R R Y [
P AR SCEE N S 0T 5T, 0 HE A W) 2536 7 3 3 9 Y V1. o4 B BB 2 2007 .36(6) 167 — 69
25, i R R A B B R S, R AR 6 sum o om0 WL MR T I i S K 25 T
I R HE 5 B Al 52 560 A 5 ) 3 A 22 BUBEGE DT s o Py AT K2 ,2004,11:6 -7

S % ik (kR A3 :2012 - 03 - 08)

(&1 H .2012 - 03 -23)

1 Gajos G. Optimal treatment for patients after myocardial infarction:

some current concepts and controversies[ J ]. Pol Arch Med Wewn,

I 73 24 JE 78 #5 1% RS i 1 B |40 e
AR F B AT B

BIHA HEEX FRHE TR

!
W

O OE B WSRO N 0 v S A N BOK T S AR R E . FiE SD R ELBEAL A BLIE R4 10 K|
NAFLD 4 X Ifi i % NAFLD 4145 30 H 5 1F % 21 R B LLAR i Ak R 35, A 99 20 LA i i A DR 55 I 9 Y NAFLD 20 76 755 I8 4 e i
FEF BT HE G NE I BSA 2 AR . 1E 8 4234 12 AR, )5 WA R B AELT IR G 4.8 M 12 JAK 3 A4 22 55
HEFAALAEFE R 10 H o SR GRS T L 22 B 3 W 72 103 MO 21519 MDA & & (B E S S AL B vk U 2 SOD 7K F | — f A i 278 1
R VLI E GSH - PX 7KV, 4558 NAFLD AL % NAFLD 4 .8 12 J& B A8 &5 R B & 41 21 SOD (GSH % 1E 4 41 B &b B Ik (P
<0.01) ,MDA #E# 41 B W34 = (P <0.01) 5 M % NAFLD 8 12 J& i A 5 K BRL M 22 JF 2 20 MDA % W] 1 NAFLD 21 ] & 184 755 (P
<0.05) ;I H NAFLDI12 Jil B AH o R BRI B2 JH-2H 20 SOD % [R] 1 NAFLD 21 B i B Ik (P < 0. 01) ; Ifii 7% %! NAFLDS8 J& B AH A5 i
GSH - PX K 8 .12 J& A s K ST GSH - PX ¥4 [l 3] NAFLD 41 W B [#{K (P <0.05) ., £ NAFLD FI %% NAFLD K fl 4
A I 3 7K T 187 i o B S [ £ S K T AN DT 446 R 5 T () i A [ 0t 5 R o A 45 5 A TR 174 A Ak g VB S I b B 4 9 o A T

KEEWR AR B WRSE AN KR WIS S

Dynamic Change of Related Indictors to Oxidative stress in NAFLD Rats with Blood Stasis. Cai Danli,Chen Zhiyun,Yan Maoxiang ,He
Beihui. The First Clinical Medical College of Zhejiang TCM University , Zhejiang 310006 , China

Abstract Objective To study the dynamic change of related indictors to oxidative stress in NAFLD rats with blood stasis. Meth-
ods SD rats were randomly divided into the normal group (10 rats) , the NAFLD group (30 rats) and the NAFLD with blood stasis group
(30 rats). Except for the rats in the normal group being fed with the normal diet, the rats in the other groups were fed with high — fat diet.
Simultaneously, the rats in the NAFLD with blood stasis group were dealed with norepinephrine (NE) and bull serum albumin( BSA) . The
normal rats were executed at the end of the 12th week, and the 10 rats in the NAFLD with blood stasis group were respectively executed at
the end of the 4th,8th and 12th week. The levels of serum and liver MDA ,SOD, GSH - PX were respectively examined with thiobarbituric

acid method, xanthine oxidase method and two thia nitrobenzoic acid method. Results Compared with the normal rats, the levels of serum
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