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MU S S 7 BB R CIEE. FRE- KRB RACHEY N TRIBECEHETMELALZEEREX REFREK
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Experimental study of effect of carvedilol on myocardial collagen network remodeling after acute myocardial
infarction in rats  LIU llong - bin,BIAN Su - yan, YANG Ting = shu, WANG Li, YI Jun, YANG Xia.
Department of Cardiological Laboratory. General Hospital of PLA, Beijing 100853, China

[ Abstract] Objective To investigate the effects of carvedilol, irbesartan and their combination on
myocardial collagen network remodeling after acute myocardial infarction(AMI) in rats. Methods Twenty -
four hours after ligating left anterior decending coronary artery. 35 surviving AMI male Sprague - Dawley

rats were randomly assigned to control (n=8), carvedilol (n=9, 10 mg « kg ' +d"'), irbesartan (n=29,

45mg +kg '+d '), and carvedilol (10 mg « kg ' <« d ') plus irbesartan (45 mg * kg ™! «+d"', n=19)
groups. Sham operating group was comprised of 8 rats without coronary artery ligation as controls. After
8 weeks of administration of the drug by gastric gavage, hemodynamics and left ventricular function were
measured, then the rat hearts were fixed, sectioned, and stained with Sirius red, and pathologically analyzed
using polarized light. The total collagen volume density fraction (CVF) and type I and K CVF in the
infarcted and noninfarcted zone (1Z/NIZ) were measured by computer — assisted image analysis system.
Results There were no significant differences in myocardial infarction size among the four AMI groups
(40.02%-44.70%, P>>0.05). Compared with the sham operation group, left ventricular (1.V) end diastolic
pressure (LVEDP), left and right ventricular relative weight (LVRW/RVRW), the total CVF and the CVF
of type 1 and ¥ in the 1Z and NIZ were all significantly higher (P’ <C0.05 or P<C0.01), and in contrast,
blood pressure. left ventricular systolic pressure (I.VSP), the left ventricular pressure maximal rate of rise
and fall (dp/dt max) and their adjustment by LVSP (+dp/dt max/I.VSP) were significantly decreased
(P<<0. 05 or P<{0.01). Compared with the control group, LVEDP, LVRW, RVRW, the total CVF and the
CVF of type 1and I in the NIZ were all significantly decreased (I><0. 05 or P<C0. 01), while +dp/dt max
and £dp/dt max/L.VSP were all significantly increased (all P<C0. 01) in the carvedilol, irbesartan and their
combination therapy groups. Conclusion Carvedilol, irbesartan and their combination can all effectively
decrease collagen deposition in the NIZ of left ventricle, prevent left ventricular remodeling after AMI in
rats, improve hemodynamics and 1.V function.
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AGEY HK-AFIREAKCFHHMERLEEY
WERE. 2FE8 KA SD XRER 3K GEiK)
4L AMI R, AR Y o, Zi B B
14 BEL 45 79 -F 2 3075 (carvediloD FILE BK K 1 %
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1.1 EEEH S SE eI R A
TR S 3 DA T I BT BE AMI E4E SD R BUBEEL, R
JG 24 h TFiEM 35 R KRRV 4 - FHAEXT BB A
(n=8) . FHMIEHA(»=9,10mg kg ' - d"D.JE
MyPHEH (n=9,45 mg « kg™ ' « A" DI FHHIES
JENEEHA =4 H;BFARAG=8){LTE
HIRE X FL, ARG, WHEAE, HEXRA KR
FARATHIBK 2 ml/d,

1.2 DHER/|MEREROFENNENE . LR
FFMBARBEE, RERITOLR I S1EDE, S
FBLE.CE. ALCEREEDLVSP) ELEHFK
KEQVEDP M AELEHRERK EAM TREEE
(+dp/dt max), WIl/EZEsHBKIEARESEH
10% B FALHR 2 ml, {0 BE5 48 T &7 5K 380, FF B
O BE, B R 2R 28 ph R (PBS) mh e 3 FH DB KR T, AR
BRBFRFOEHD 0.1 mg) A FHREAEHOE
ELRFEBE(LVAW. RVAW)  H5&EMH BN E.
HLUZEHHMER(VRW . RVRW),

1.3 DHEARAARE ST

1.3.1 WFREHEANE. . ERPECEDRLD

E—AHN T, LREAEAE,S pm BY FITHA
# -4 (HE) fil Masson = 3¢, ;i OLYMPUS
1X71 H 3 8 % BRAH - L B R 53 17 R 46 100 E AR a0
KURLCHBEAOINERK, iTEEEE R
B=#RIMK/(HMNIK+HEK)/22X100% 7,
1.3.2 BRSHEFEAXEKESTHEIBCVE R
1,18 CVF g . BKERR-RRELREY
ERBIEEHMET, TEEXMIEREX Z EFEIE
& X EEHLEE 8 S PLEF (X 200) , A LR R4t
B . IAKREESE,»HRFI.LECVF. K
JEHREFERX CVF el LVRW 8% & CVF®,

1.4 St 4058 . B3 H Stata?. 0 SK{FFHT A7,
TR L IREE (L) TR, AR LM
HES, P<0.05 HEREHITER L.
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2.1 BAMBHNEMEERGE DA HAMI X
BRI B (40. 02% ~44. 0D ERTEBEH. 5
BFEARAME, HAEX RAKBR P EM LVSP
¥ B EK(L(P<<0.05 B P<<0.01),LVEDP B ¥
HWh(P<<0.01), SFHA&EXBAMEL,3 NMHBHAN
¥ A LVSP ¥ 76 8 F W (P ¥1>0. 05);{H
£ LVEDP ¥ B ERK (P ¥<<0.01), LI & H
HEBE FHMBEA . AP HAHFELESE
R (P 35 <C0. 01),

2.2 SALELCEEMBIRRESRGE 2. HiEx
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Table 1 Comparison of hemodynamic parameters among each group(x=+s)

A5 D WREM(S) LFE (K /min) 31l F (mm Hg) LVSP(mm Hg) LVEDP(mm Hg)
BFEARH 8 0 399.25452. 34 94.82+ 6.73 120. 384+10. 18 -8.8014.00
PR xS B 4 8 44.70+£3.79** 432,251 26. 44 70.64+ 8.77° 85.72+15.12"* 18.94+6.90° *
R 3. bt 9 41.86+7.43" " 361.11428.5288  68.57+15.91** 96.21+17.11° 1.984+4. 7855
JEN¥EA 9 40.02+5.66** 433.111+17.69 68.481+13.88* * 96.151+14.35" 0.6219. 34048
HoesHA 9 40.65+6.25" " 363.15+27. 7388 66.24+18.25"% * 96. 28+ 9.58* - 0. 6116, 3408

H . 5BFARMAHE . - P<0.05, " * P<0.01; 5 MA HH .24 P<<0. 0151 mm Hg=0. 133 kPa
%2 FAXRELEEBEFEINEEARER GLs)

Table 2 Comparison of left ventricular remodeling parameters among each group{(x-+s)

A5l HYP WD AREHE R LVAW (mg) LVRW (mg/g) RVAW (mg) RVRW (mng/g)
BERA 8 507. 88+19. 54 937. 73+ 47.97 1.8610. 08 238. 161 14. 44 0.4710. 02
PHAEXS B0 8 392.38451.80**  906.66+111.45 2.3040.26** 221. 68+25. 51 0.57+0.03*
Fa@MmEA 9 428.78432.43* 859. 77+ 69. 32 1. 9940, 050848 205. 90+16. 99 0. 4840, 042
JEt¥iaA 9 438.111+56. 64* 827.54+103.18 1. 934+0. 1188 197. 48+ 30. 09 0. 4610, 0582
gyeHA 9 419.44+37.50**  806.28+111.32 1.9540. 13828 191. 734 26. 63 0. 4740, 092

. SEERALE . * P<0.05, * * P<0.01; 5 ¥ A K .2 P<<0. 05,22 P<0. 01
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Table 3 Comparison of left ventricular function parameters among each group(x+s)

/A 5] ;B +dp/dt max ~dp/dt max +dp/dt max/LVSP ~dp/dt max/LVSP
BFEARA 8 4 997. 05+ 397. 90 4 385.534+728. 28 41.5842.57 36.53+6.12
PRt B A 8 2 079.92+566. 35" * 1773.174455.50" " 23.80+4.35"* 20.3043.08" "
FHEMIEA 9 3 433.00+536. 14* *A8 3 040.624+432.26° * 28 35. 64+2. 3288 31.84+1.7880
JEV YA 9 3490.214+613.06" "5 2 991.414458. 27" o0 36. 2712, 8604 31.19+2. 3088
“GyaRa 9 3 185.57+679.16* *AA 2 856.99+4502.33* * L8 33.0445.85" " 88 29. 601 3. 66" 28

H:5BEARMAEEE. - P<0.05, " * P<C0.01; 5 XA .22 P<0. 01
#4 FHAXBCONEH CVF MELRIEE L)

Table 4 Comparison of myocardium interstitial CVF among each group (x£s)

' N 3 X X
A (D | B CVF(%) 1B CVF(%) 8 CVF(%) 1 B CVF(%) I % CVF(%)
BFEARA 8 0.2640.12 0.1740.11 0. 79-£0. 39 0.26+0.12 0.1740.11
PHYE Xt B4H 8 17. 60+5.26* " 4.2243.29" " 10.104£2.43" " 3.68+0,95* 0.734+0.26" "
FHEIEA 9 13.1543.13** 4.4942.76" " 2.1440. 5784 0.70+0. 2184 0.3840.172
JEDUHRE 9 16.13+2. 67" * 5.564+0.77* " 2.241. 0888 0.79+0. 39048 0.391+0. 262
Y-S AA 9 14.26+3.73" " 4.87+1.55*" 1. 9810, 6588 0.63+0.12848 0.4140. 262

SR FARALE. * * P<0.01; S BEA K. 2P<0. 05,24 P<0. 01

B _#&HY# LVRW #l RVRW B /&K (P<
0. 05 8, P<<0.01), HpLAJE My IH AR K E B &,
2.3 HHACEVREMEERGE 3 i RAKX
B +dp/dt max K& H A IF{E (+dp/dt max/LVSP)
BRFARAMAYEFREM] P ¥<0. 0D, 2R AMI j5
EUEWRDERFRKIEEZHR. 3 MHA4A
+dp/dt max & +dp/dt max/L.VSP % Bl ¥ Xt B8
HEEFE WP ¥<<0. 01,

2.4 SHALCEERSEFEEXEKESEMME
ZRE O 5SBRFRAML, HAEMBAXRL L
ZEEEFRX S CVF BEFHMP<0.0D), HIEX &
FEHEFEX 1. B CVF #H B E8m, Ll 1 B
JEINEE S B3 (P ¥71<<0. 01), 277 O WLHE 528 1
BEM GBI BIRIFMA ST, SHEXMEA
M3 MHAHAHFALCZEEREREX S CVF &
I, BRI CVF B FRK(P<0.05 8 P<<0.01),18
X FE S X B IR & B R (P #>>0. 05),
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ARG R R KM, 5 3K B ZHRMHEBF
HHIETLES WL OCEEWNTREEKOCHES
CLTOBEMRILE, REFRC' . CIELHEY
ATI1 U HLF T DT b 38 A] 0 ¥ & 1L R By B 2
CERBR, MBS m O ERY B
SHEIR M2 & B, JE DL b8 Al 52 AMIT B O LB
BEMUCEEHIFRECTREY . BHEMX AMI 5
BEREM B R MAE E .

3.1 FEMK.ENPEE=F G A AMI XK

M S #F W . AR RER, FEME. ENY
MEFZSE R E AMI KRB %, 34
RAZ5Ax.CUEFE X RULE . LVSP T2 E&mM,E
¥1{§ LVEDP B £R1K. LIz & A NE s R4
BRESENVHEAHARECEEE TR, K4
WREBNLR S M EMRTTRS HME AMI 5
ERMIE R AIEE, NTIRR O, B EREK
71, AR L O E AT E AR R O R R, FEFE
o, RET IKMER X, BN WIHEREK LVEDP
HIPLE 53T HT Ang T #9458 LB 806, ) AT1 4k
At 5 19 28 B 0 00 EE RO, ISR Xt AT2 5% 4k B4 il
MM SR —ELBANOWERCLEH X,

3.2 4. ENDHEHE-ESHAN AMI XK
EOEEMMEW. L0 FEEFERX YO ULEEN
HEER AMI EACEEMNMY kY ETERBE
B AR BN, DUVESE B K B ERERFARAH
BFK,{E LVRW.RVRW B E81i0,i27 AMI 5
EAHUEHNEATRNERE, NEH, 3 S
MY OUUESE KR LVRW . RVRW B 251K,
UENWHARERYEE, FEMEMHALLE
JRIERTLE B AT RIS TRESUTHERE X &
BT ECERBEMS AR, BRAUEN RN
FEJE ;Wi AMI J5 33 2 89 LBy et O LAY B R
A RAE R ; R E] RAAS 57 5|42 0 45 1045 1 (2 40
B3 78V B 5 4000 1) - 98 UL 440 P 38 S0 B 5 I ) B
MEE SRS EYBRIIRSE”, L,
Ang T fEH—FFRIMAERKE T, 3 AMI jFREH:
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CULAE AR E—EER . JE ¥ EimHCALE
JE@ PN SREN T Ang 15 S A OHLIER/EA,
FEAREE 1 fer il Ang 1 IESRMEHE EIRER
W, H Y R R S W ThRE , T R AR A O &K,
R OEKRAHELCERREFER",

3.3 RAEMIBEJENER &S HX AMI KR
AOUENENEN . AHRER, KR AMI EE O
FWEMEF R DIEEEZ . 3 NHAAYRSE
£ 0 EINEE . +dp/dt max & +dp/dt max/I.VSP
BEHE, 5SHKEM Capomolla F™* F i T4
B, FHEMBEUELCERMIH RS :
OB E ML 3h S35 800, et BN B ES
Bt 18 B AT s O E Fuer 2 O LA I | 4
L0 LA ST R 4 s Q3 i £ B 'E LR RO LA
R B VE HE s 8 L LR BB AL 3E ) 9 B ATP Al
R TR, oL LA B A R 48 Th RE s O FE
B E L R0 A @RE RS T BRI E Ak, AT
BB OULEERAHL S, JENWEREE LZEINEE
B 15 B 0 25 B Sk B3 1L 3 3 3 4F A )0 L HE JRE A
HAELHGEEE R,

3.4 FREMIBJENVIEE —#4EHX AMI KK
LHLIE] R R 25 AR AMI S 1/ 1 B
R B B RO T R R 5 25 I e . e A
FEX B IR M 2% B A LUK g 1 RURETR 0 &, DA o
BRER AR R RS EE LR | BRI
By %, B T O LAY R R T S R BT X R DR AR
PRI, X A B R AR A 1R, SO0 E AT 5K Rl
IR, AHRERS Inoue FUHRER
— 3 M RAKRACERFERIEFERX CVF
RBEARASERM, U REEEMEE., 34H
75 A A 22 0 B T X R IR LA, {H X R 5T
KRR E F 0, 4 0% 8 6 78 58 X B
JRCET 18 AE SM ) B DR TR A L) E AT AR 2
A RE 5 A EFE K R 3RO LA 2 Ang T K B [ &R
BT, AT 2 T 33 R 8 Ay L VE B %L JE
DL ¥0 38 DL HoA Ry BEMT AT1 2K H94E B, M) T 18
A HE Ang 1 By 5142 i 3B 4 58 X8 18 A T iT
BEIEH .
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