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[ Abstract )Objective : To study the changes of myocardial viscoelasticity and its pathological mechanism after acute myocardial infarc—
tion (AMI) in mongrels with AML. Methods:IUIS was used to detect creep tests in six healthy mongrels before myocardial infarction
(NAMI group),at 1 hour after AMI(AMI-1 gréup) ,and 3 hour after AMI(AMI-3 group) in diastole in vivo. Viscoelastic parameters
were extracted through the three—parameter Viscoelastic model. Immunohistochemistry of microtubulin and desmin were carried out
with myocardium samples. Correlation analyses were carried out in the detection results. Results ; The parameters of E. increased ob—
viously after AMI than before AMI(P<0.05),they were as follows: (5.30 £ 0.48) kPa, (5.73 +0.32) kPa vs. (4.31 £+0.40) kPa,also
the parameters of E,,they were as follows: (6.78 £ 0.41) kPa, (11.67 +0.39) kPa vs. (5.05 £0.29) kPa. The parameters of E, both
decreased obviously after AMI than before AMI(P<0.05),they were as follows: (23.07 £ 0.28) kPa, (10.94 + 0.64) kPa vs. (29.67 +
0.63) kPa,also the parameters of 77,they were as follows; (0.60 £ 0.04) Pa-s, (0.65 £ 0.05) Pa-s vs. (0.74 £ 0.07) Pa-s. The param—
eters of 7 in AMI-3 group increased obviously(P<0.05) ,they were as follows: (58.91 +4.52) ms vs. (23.34 + 0.43) ms. Desmin and
microtubulin decreased obviously after AMI for 3 hours(P<0.05). The decrease of intracellular microtubule related with E,.7 at 3 hours

after AMI. Conclusion :Elastic hardness increases, viscous com—
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ponent reduces,but rely on longer relaxation and the ability of
myocardial relaxation decreases in 3 hours after AMI. The de-
crease of diastolic capacity partly is attributed to decrease of

myocardium intracellular microtubule.
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Tab.1 Comparison on viscoelastic parameteres among three groups

B8 NAMI ( n=6) AMI-1 (n=6) AMI-3 (n=6) F1i P1H
E.(kPa) 4.31+0.40 5.30 + 0.48° 5.73 +0.32¢ 19.290 0.000
E,(kPa) 5.05+0.29 6.78 + 0.41° 11.67 +0.39~ 523.249 0.000
E,(kPa) 29.67 + 0.63 23.07 £0.28" 10.94 + 0.64~ 1 840.002 0.000
n(Pass) 0.74 + 0.07 0.60 + 0.04* 0.65 + 0.05* 10.231 0.000

7(ms) 23.34 £ 0.43 26.50 + 1.26" 5891 +4.52~ 314.694 0.000

¥ :a, 5 NAMI ZH S, P<0.05;b: 5 NAMI 4 3R, P>0.05;¢: AMI-1 415 AMI-3 4H b4, P<0.05;d: AMI-1 40 5 AMI-3 41 45, P >0.05
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Fig.5 Distribution of desmin in AMI group ( LM, 400 x )
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Fig.6 Distribution of microtubulin in normal group ( LM, 400 x )
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Fig.7 Distribution of microtubulin in AMI group ( LM,400 x )
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Tab.2 Comparison of IOD volume IN desmin and microtubulin in
normal and AMI groups
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AMI 4H (n=6) 93.65 +30.32 219.49 + 76.41
t{H 7.037 5.703
P 0.000 0.000

Normal 21 Fll AMI 445 8 (A 8 11 10D {H L4 2 7
BHFEIEE X (P<0.05) , FHTE AMI JE RS BLEA s

Normal ZHF1l AMI 41453 (1 10D FIFh S HOIEHE K
A (P>005); AT H A 10D {45 E,.7 #1€,r H 0.882(P<0.05) |
-0.868(P<0.05), 5 E, E..m A ¥ (P>0.05),

3 it i

BT B R LA B AR X AE 1 R sh A BE 0 L
o R O L RSP TR . S5 R R, RAatO
WIAESE 3 h &F 5K O LERE BESE N, O LR PSR A (5
R A, /U LA K firb 55 22 Fofr PR 22 ] RE S 0 ) | &6 BHL
Jé 2 BORAR (O WLIE 7 40 M 25 P IR A5 R R BT 80
O WUVEFE 3 h O JIU& A= [RIARE TR 28 Xof sk ] 4 A< 184 o
HH &, W i O JUL BN B ) R ) T AR sk 2D, R B
G PR RS TE A8 B 1 T R, &F 5K RE IR, A2
B i) PN R L A0 O LR BEVAI , O L
AR R REAHIN T B

AML 5 3 h,Co UG AR BEL S B S 384, O LA
PR R N2 30% , .U WIUASE 32 38 in , i 6 14 BH. )
TSI | A I B) RO 8, AR
TR A — 2 TR B R LAG T SR RE 138 m
(] Bt A TR0 T 5 28 A8 i ] ) SE | B qr
o] AR B RGBT 22 | 3K ] Al 550 ML B A el s A )
JEC7K i | 240 ] BV AAIS 3B A DG, 0 R I
EPoRIARER | FhPEBE T BRI T R VR 0 K
PR, &Pk 3 WAS B A, B, BT ek
O A BEET 5K U P T R, o ILET TR BE T
o ZRMH o IEET TR D RE T RS B

TF 75 2 B, 200 B o0 35k o 5 i o L8 3P = ok
PR 0 L D2 T JUL PG D i 1 A e O L
FEBE K A S TN U | 20 207K SF- 25 44 L0 UL 4 A Y
BLAr ek AE T B S | 2 RSO LAY 22k
A ST UE S, A 7™ 0 LR I 5 SO W 336 45 4 i
A S 45 WILET 24 1 200 Jd 25 50 4 A S0 B 1 B
IR, B2 A LSRR AR R A AE
LB IR RS F A Z il Fuchs SFUHIESE 458
F = sk D RERERG AT P BOO LA AR P . AT 5
R, At O UESE 3 h NE5E I Bk, 5.0 0L
M BCA I WA, 458 /D e SO URESE
I AT B0 VR, oTREE 224 5 .0 WL



EERER S5 2016 £ 41 %5 12 B9 ( Journal of Chongging Medical University 2016.Vol.41 No.12 )

— 1203 —

s EER . Tagawa gt gy R B B NN
MEMEBREH L, AU ER, B RS
KB B, S E, RIENR, S2AMEX, R
B SCE y /D T RE R B O UM RE 0 T B (L LR
PERE T FE(EA5 B0 VR AR TR AR BE R[]
&b ABFRIATE O AEET R IR T4 818
FERLANZE AR H , B T O JUVRE B 368 i AR B A5 i ]
O WUBZET B, BLO L Bk, A T R3O L
NEFREE S BEAR, T FE 0 F SO BEET SR A
R T IR O AUE S BN, &7 30 WUE AR
RE N, ARG E LR B0 &, gE— P E
T OHERAETIRE . SO IUESE S IR s O U
R, LABE NG LET SR B ) B ARRIRIT R 2 42
B, X 2 O VESE R B R ARBE I FIIATT R
%L 238 o B & S BT B [ | DT Ry 80 O WILET 7K
REERAL T .0 MY 1 SR B T A SRR . R
i Lo O LR B O AN S5 B o B
PRI T IR NG, v OB O VET K BE 11 oD AEET
KINRRIATTAR ML AR AL, AR, IEAAET IO LG
BMRBNELN, ZEMEERW, ETERS
TUTS IS BE R [ 2339 7 , H2E4T b 2R S
THIBEYLY BRBTTT, T RO AVEY R

2 % X W

[1] Pulignano G,Sindaco DD, Tavazzi L,et al. Clinical feature and
outcomes of elderly outpatients with heart failure followed up in hosipi—
tal cardiology units:data from a large nationwide cardiology databasefJ].
Am Heart J,2002,143(1) :45-55.

[2] Kumada T,Karliner JS,Pouleur H,et al. Effects of coronary oc—
clusion on early ventricular diastolic events in conscious dogs[J]. Am J
Physiol, i979 ,237(5) : H542-H549.

[3] Mirsky I,Parmley WW. Assessment of passive elastic stiffness for
isolated heart muscle and the intact heart[J]. Circ Res,1973,33(2).

233-243.

[4] Hess OM,Grimm J,Krayenbuehl HP. Diastolic simple elastic and
viscoelastic properties of the left ventricle in man[J]. Circulation, 1979,
59(6):1178-1187.

(51 HWF, B &, KER S ESACEREE.L U EEER
] ERERKERE,2005,30(2):173-177.

6] # ZE.FHR,E &% #FFEOENNERNERHE
(9], P ELC RS R AR, 2000, 14(3) : 195-198.

[71 # &, EER, R, S S8 SEHBIE RO
THBIF). P EEABEEE, 1999,5(6) :407-409.

[8] T M. Jbat. Bl iRt 198357,

[9] Katsnelson LB, Sulman T,Solovyova O, et al. Role of myocardial
viscoelasticity in disturbances of electrical and mechanical activity in
calcium overloaded cardiomyocytes : mathematical modeling[J]. J Theor
Biol ,2011,272(1):83-95.

[10] ZEHEE. £F 3.0 UUR SRR MR R BT R 5210). BIK . EEK
BRI R 2208 3, 2007.

[11] Tsaturyan AK,Izacov VJ,Zhelamsky SV ,et al. Extracellular fluid
filtration as the reason for the viscoelastic behaviour of the passive my—
ocardium[J]. J Biomech, 1984, 17(10) . 749-755.

{12] Stroud JD,Baicu CF,Bames MA et al. Viscoelastic properties of
pressure overload hypertrophied myocardium:effect of serine protease
treatment[J]. Am J Physiol Heart Circ Physiol,2002,282(6);H2324 -
H2335.

[13] Weber KT. Cardiac interstitium in health and disease ;the fibril—
lar collagen network[J]. J Am Coll Cardiol,1989,13(7):1637-1652.
[14] Iwai K,Hori M,Kurihara H,et al. Disruption of microtubules as
an early sign of irreversible ischemia injury ; immunohistochemical study
of in situ canine hearts[]]. Circ Res, 1990,67(3) :694-706.

[15] Hein S,Scheffold T,Schaper J. Ischemia induces early changes
to cytoskeletal and contractile proteins in diseased human myocardium
[7]. J Thorac Cardiovase Surg,1995,110(1).89-98.

[16] Fuchs E,Cleveland DW. A structural scaffolding of intermediate
filaments in health and disease[J]. Science, 1998,279(5350) :514-519.
[17) Tagawa H,Wang N, Narishige T, et al. Cytoskeletal mechanics in
pressure—overload cardiac hypertrophy[J]. Circ Res,1997,80(2).:281-
289.

(TS AALR)



