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Comparison of stiffness between normal and

hypertrophic isolated myocardial wall in rabbits
GOU Huaivu , et al
(Department of Cardiology ,the Second College of Clinical Medicine , Chongqing Medical University)

[ Abstract] Objective : To compare the difference in stiffness between the normal and hypertrophic isolated myocardium in rabbits by
analyzing the stress — strain relationship of free wall with our prototype load — deformation experimental device, and to explore the fea-
sibility of detecting myocardiial stiffness by indentation test. Methods : The animal model of left ventricular hypertrophy was estab-
lished with the method of “two — kidney,one clip” hypertension in rabbits. Forty — five rabbits were divided into three groups: Group
I — control group(N, n = 15); Group I — two—month group after operation(2M, n = 15) ; Group Il — three—month group after
operation(3M, n = 15). To assess myocardial stiffness, the stress — strain relationsips of the normal and hypertrophic isolated myocar-
dial free wall were analysed by utilizing our prototype load — deformation experimental device when the different forces were exerted
perpendicularly . Resufts : The stress — strain relationship of the normal and hypertrophie isolated myocardial free wall eould be fitted to
a typical exponential equations: Y = Ac™(» =0.874~0.912) . The stress — strain relationships was linear within the scope of a certain
stress. The slopes of the lincar equation in Grouplll were maximum. The slopes of the linear equation in Group I were minimum.
There were significant differences among the three groups( P <0.05) . Conctusion ;: These data suggest that the stiffness of the hyper-
trophic myocardium induced by the two — kidney,one — elip renal hypertension in rabbit is greater than that of the normal myocardi-
um. The difference between the stiffness of them could be detected by indentation test.
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1.1 PEEBREKE

ENESCI 4 B i 3 DR BE LR % 5 8 BRACE # B 2L IR B 52
BHEIOLE 1), HFBEFLEEEE TR GHE 0.001mm,
MG E 0~ 12mm, BEATEREUEERARA W) M=
FhAS[A] B 12 £ (8 4 JE B #R 3& : 8F (2. 66mm ) . 6F (2mm ) . 4F
(1.33mm), THRNA RN L RITFES, BT REX
R eRFSERRERE, HTERE ZXREKRENE
T —1r B % R AR M. Hook B A, FI LA E £E L BER
RIARL RN AR R, fEl S PInEEEE (A Sg iERS T84,
g 3s BN Sg REFD, & 80g fERD A 1L ) L0 LET 48 B 1) 0 Kk
TR 25 ) 8 2 SE 0 4 B ARy L T o UL A W TE AR T
HETHaERR,
1.2 "BR—R"F i ENEL R HBEURSHH

FECLBERR BT Y 22 5 45 1, MERE R 43 K 2.0~ 3. Okg,
HEKERKS b LR, RIS —3” (2KIC) ik
AL EHE R LRSI, BT 2 R T LABUIR BT (0. 2
~0. 3ml/kg) ILIEBRBE, & R B AE P ITHIER DI O, 4
BEAESK AAEZ R 0. 4lmm M2, I 55 Sk S0k
FATHE , g2 KL R Sk e, stk a2, A
JE3 RTLUERIFNEFEEE (3 x 10°0U4d), [k 2~34
Ao 45 RGN =4 A T - EHEIEBHAGAS ). 41
- BB AEARG 2 HEHOM, 15 H) A0 - Hahbkas s AR
J53 HEH(3M, 15 H).
1.3 ZBARCIERRENEIR R F ik

PG 22 S SR B B AL RS , AT M B R R ) 1
T, 8T T L, ZERC A 4C A B KKin R
Rk, AR K, A S EE, H95%0, 5%
CO, FE4H B A 45 37C Krebs — Henseleit 22 il (K — H KR,
Sigma 72> ) )BT, SR )G HE A2 by 2 B W BEA 4T SRR AR #6242
FERMBKIF LIIBLIBT . BBTERAHIICH K -HIKH
BFHEMA, I 95%0, - 5%C0, RKIEEE A, HH
FELuh B 0 NI E R e PRI, 439 FH 8F L6F .
4F 5k fE R 1 B fh. Lo FOURE G 86 17 3045 , R 16 R $
BUNMOK 1 2g 851G, R AR EEN L RG, BKinE
Sg ki, DR LM EANIEE (B 2). &E, iR h
1.4 wBREZHHLGME

TR LR BREZ G, ZRZELE JEWEE A0 E, #
HAE RERBE, BRR T K, HE R FAER R 4O
FERUFREMABLVW), HFCEEREE(LLEER
ARE ,LVW/BW), LIEB.LHUEERE,
1.5 #3masm

DiF SPSSIL. 0 GEit 4k PR R AR AT G0 i 7 A P (S5 R
MLz ts #on) RIBMEUA, —HHRRBERAELREYN

Bl EXBKE

2.1 “BE—R" N RSEEEY M
M 1AL AR TR LVW H LVW/BW B i
T Al B 15.26% 1 8. 7% (P<0.05)., 41
45 s4hn 23.71%H1 12.7% (P<0.05)
#1 SPREENROHERBEOBI(r 5, n=40)

FHI(N) 11 (2M) I (3M)
LVW(g) 4.26+0.16 4.91:0.42 5.27%0.51
BW(kg) 2.84+x0.94 3.01x£0.24 3.12%0.19
LYW/ABWI0™?) 1.50+0.01 1.63+0.03 1.69+0.09
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2B RS = 4L O US4 B 45 8 AR E
&G, RH BN ZBRR T UIUS 2H
HEk Y=Ac®(»=0.874~0.912) WH 3 EHE 5).
2.2.2 NHE—EBRENET, =R EETNE A
I ZH A5 B F7 — AR O ZR 4k

LB KBNS EZ B, BN & — G
P (8F: 5. 127 +0.416 ~42. 083 £ 0. 416g/cm’;
6F:7.150 £ 0. 658 ~71.357 £ 0. 622g/cr’ ; 4F: 9. 188
+0.423~137.623 £0.453g/cnt’) , FSE LR IUAA
EHEMZEM XA LB AR EL(r=0.912~
0.938) (WLIE 6 BIE 8) . M W] WLAH R4 i —= 4%
BHEEFFA7. 41 507 H 8F.6F 4F H M i
T - MAEXRRFMER T BRAHE Y=11.095X -
1.415(r=0.935); Y=11.329X —0.174(» =0.937); Y=
11.372X - 3.403(r = 0.935), HER BPR A TG B & %7
(P>0.05) ;401153 B FH 8F .6F 4F 3k M 1 7 — hf

v g s
i

B4 REWABERIMN—HEXRILLE

Py Lt I e e L IV,

s Tt
* e b

N Ty v UT.1Bx 27,787 / A
L
i i GNAF y 3 |5, 497x - 0.3015
x 1

e s ] r =091

y = [1.352x - 3407
ranoz i

MN (gren

R )

B8 REZAAKFRINN—RELALE
BRRTGELEHEAFE Y=15.432X+2.905
(r=0.938); Y=15.535X—1.019(r=0.934); Y=
15.497X—0.301(»=0.912) , HEL A1 L B & =
(P >0.05); 40 I 4 5 FH 8F \6F \4F #4310 % i
N -RAXRFRAELZFBERNIE Y=17.202X +
4.792(r=0.937);Y=17.21X+10.499(r =0.935); Y
=17.180X+27.757(» =0.939) , LB K6 B & 5
(P>0.05),

2.2.3 WAE—EEENE, MR BRI E =
AL AUT AR RISy — ARG R HLEL

LR 3V B Py B, X A R AR R SR =
O AUITAFRIN ) — AR C REAT R LA, KB
AR =4&REAFMNELXFELE I ZHE 11),
MWEOM L, HIL,HI,HIWEKRESFE:
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<0.05); B 11 AT 0L AL, 401,40 T A ERARR
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BTN ST (stress, 0) — W AF (strain, ) 5% £ KV
0 USROS B R RS SR Jr ik S O UL 3 T
FULAE &7 3K A B 9 ) —)3 2F 56 R 4k i IE )
FR (do/de) HFFAE Y . FEA S b, LR A7 S0 L
BB LT ER 1. A F R, U E
WAL Ji2# B 5 Rl Lagrange (FIA& B H )R 1,6 =
F/A, FRERMTIAe HEHKER . AR O AL
RN EER e=dL/L, (AL2.O0N A4
A, L, RAZEFREFHRE),

AR A, AT . ANMWOBEEEREK
(LVW/BW)E4H 1 B B3, RAALE 8
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B R IEEKERERIBOE, 7= B L, 4%
P e g BRI R s R

AT FE R B, 18 18 B I T 2 A B g 40 UL
BIREN 1SR R R AT LIS 2L, O
L BA R ¥ HR7PE (Viscoelastic properties) ,
J1 - WiAE R AN R AELR R ML (H Y0 o —
YL BT, BRSNS SRR R BT R LE, &
RS - WA X REENM (r=0.912~0.938).
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X1 =R R i B AR TR Sk 2 T — 4R LT
HRNT - A RR , USE =K RITINEL,
SHRHEARMRRERLEEE(PL>0.05), KA
SCE o = R B AR R EK X A O UL A A B O BH B
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FHL10 5 B ) B A% B3R Sk T s = 20 JUL T 48 4 b
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