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i BB WHAXKERHR (deidzein, DD) WARBREAMAHLCTEERTRLNRPAERRELE. %
FREFHAREEEHNERROCNEEEY, AREBEN25EFERE EHNA.DD (30.60,120 mg/ke) A4 AT
AL MBERXELOREER (HW/BW) AELZEEEBH/YE ALVW/EBW, B LVD, . BMELNSRERE
MD):; S 3 BN OMANGHEAT. REREK L (Ang I ). —HAEX NO REFEEARLERE (CGN),
Na®,K*-ATP B.Ca™-ATP BiEtE. &2 SHRAXEYN HW/BW.LVL.MD M 88K L AR CaN HHE .1
FAEERE Angl fREZMA:NO KFH Na*t ,K*-ATP §§.Ca® -ATP ¥ 8 HREE, SENMAEH DD &
BERFONAR NO ER Nat . K+-ATP 8 .Ca’*-ATP Bi5#, B CaN B4, 0 BMHCNER Ang 1 FIE
FEEres e ERES% HW/BW.LVD & MDH.LHEERS B46. #it DD MM ENRETFEK -
BLUEEESEEHEAER THESHEAR NO B.BMHK CaN FH. 108 AngI PEF X,
@A . KIREM LRI S84, NO iBEREREL (Ang1); ARMSREME (CaN)
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Protection of daidzein on myocardial hypertrophy and fibrosis in rats
ZHOU Li', L1U Jian-xin?, ZHOU Qing’, XIONG Xiac-gin!, HE Wei*
(1. Department of Organic Experiment, Gannan Medical College, Ganzhou 341000, Chinaj
2. Department of Pharmacology, Gannan Medical College, Ganzhou 341000, ‘China)

Abstract: Objective  To investigate the protective effects of daidzein (DD) on myocardial
hypertrophy and fibrosis induced by pressure overload in rats and to study its mechanism. Methods
Mpyocardial hypertrophy and fibrosis model of rats induced by pressure overload was prepared by
constricting abdominal aorta. The operated rats were randomly divided into sham operated control group,
aorta-constricted model group, and three DD groups (30, 60, and 120 mg/kg). Four weeks later, the
heart-weight (HW), left ventricular weight (LVW), the ratio of HW/BW and LVW/BW (LVI), and the
cardio-myocyte diameters (MD) after dying by HE color were measured. The content of callagen and nitrie
oxide {NO), the activity of calcineurin {CaN) and Na*, K*-ATPase, Ca’*-ATPase in the left ventricle
were quantified with spectrophotometry. The angiotension I (Ang 1) in the left ventricle was messured
with radicimmunoassay. Results In aorta-constricted model group, the ratio of HW/BW, LVI, and MD
as well as the content of collagen and Ang I, the activity of CaN in the left ventricle was significantly
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increased, and Nat, K*-ATPase, Ca’*-ATPase acrivity and NO content in the left ventricle were
obviously decreased. After treatment of the left ventricular with DD, NO content, Na*, K*-ATPase,
Ca**-ATPase activity were significéntly increased, the content of collagen and of Ang I and the activity of
CaN in the left ventricle and the ratio of HW/BW, LVI, and MD were significantly reduced. Conclusion
DD has protective effects on ventriculat remodeling in rats with myocardial hypertrophy and fibrosis
induced by pressure overload and its mechanism may be related to raising NO content and reducing the

level of Ang 1 and the activity of CaN.

Key words: daidzein (DD); myocardial hypertrophy; fibrosis; nitric oxide (NO); angiotension 1

(Ang I ); calcineurin (CaN)

CHERESHAAROCEKBAUTERNRE
M—FLEEW, B OMNARER RS S
Ha bk B KRS, 35 P BE O BT R B S 4 AR LR s s
EFHODERERMOE RIFRENBAER,
HRRTEHLCEER. DD, BB 5
RERBTNEERR. HERTREAT HHAM
ZRBE (calcineurin, CaN) N+ S M. LB EE
L. EREEIRBEEN Ca REN R, B
CaN # B —RZAPRF VSR OIEH S 54
., K FE® (daidzein, DD) I AGEH T BE—F
AREFHERBMRPEFELEY FRENHR

BAT ZREYEER, M SRS FR JUE,

ok ® e mFEAY HONERERT
FEPERY, ZLRAXDDMELBRFET
K B B B 55 4 o {b oy 190 0 AL SR R T L TT B
MfERNH .

1 #E5HE

1.1 AREEN. ATRER. EHATHARAE
ARAES . ARAE>8Y%,.HT 4—18, BIEAMK,
NO.CaN.ATP X IR EERHMEANE,
BREREYTITEFRAN MEEXKK I (Angl)
B HE Al MRELERMRAR DL
AT RBAREE B RYE® T,

1.2 {%8%.722N ek, LB EEN¥
EERAF;KDC—2046 ERBHEELU. SR
BEroFRnsRAAPES LA TG328B Bt
ZNH X, MK F{LE;SN—695 BE B
RYMEN FEERXANBFTRAAERK KB
AERRINRE, ERRBEAR.

1.3 3% . Wistar KR BH,AE 220~250 g, By
BEEXRTRIYPLEE.

1.4 BEHE . SZEXRFE"HERRLCIESE
B, A 10% KESEBHRK (350 mg/kg, ip) B
BALERGTHAAREMERI O, 283K L

7 0.5cm b BEDK DLRBBEBHRAE S

sk — RS WAL B R A4 L BRERF
ZEEHN.ZRE4EFUN. RE—-ABHXR
im FEF SX100U iR, BFER4UATYITAN
FhHKERERL RS REBEA,

1.5 SPLHARSH . AREKEBNIRS A,
BEFARL.#04,DD . p. HHEH.DD 4 X
RTEESE 2 XF MDA ig 8 F DD 30.60.120
mg/(kg* d), &4+ B, BFRANERA KR F
Hig HRAERBHEN. DD EHHETF 0.5%
CMC—Na R,

1.6 CHEESZHERELEOCHASEERE (MD)
WE FKBAFEST 12h, KEHKHAERE BW &
SRR ORE, FRAmE. DA EERAR, A
NS E¥% . RTEHLLEER (HW).WRLERE
LE,FELESHRE LVW),HHELERE (HW/
BW) IELERBER LVW/BW, B LVD, %
ELERMFALEEN RN 3~4 mm EHA
RO RAPHRBBEZE . HR 3 pm EHY A L.NE R
K 400 fF HER R EREREEI R RAZN
B, BRWEBEENR S MR, 30 MOMEF
HWES MD), RFHIE,

1.7 EOERME®R.NO KFEH CaN ATP Btk
WE W 50~80mg EOZLONER BARARE
ERAAARERSEAEENECNAABRE
BAT dTEREEERED S 13.4%, 0B
BAF (mg/g)=RRBEME X7.46; BB 150 mg
KLELYHAE, A NS ERKBEPHE 10 AR
#,4 C.3 500 ¢/min, 8.0 10 min, B b # %0k Rk
57l £ 150 B A Y L OE B R B L AR R NO K
WA PR E L LA CaN F
# IS EZELMN CaN 4K PNPP
4 1 pmol/L UL (P1) B —4 CaN HE

" 14, B9 pmol Pi/(mg + h) A & B R E

B EONER Na*, K*-ATP B§.Ca™-ATP
MEE,USZRG IR ATP FEH P KE
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FORKEIE S, 8 pmolPi/(mg - b)), EOERFHE
LRk UEnEAERRRE.

1.8 Angl Mz .B300mg FLELNARH
NS fEWHPHE 35% 5% .4 C.3 500 r/min, H
L 10min, REFHE T —20 C kBRESH K
B o 2 AR R R U A R T, R A A oA
FLMAR Ang T B, AERICHH T-Ang X .
1.9 GUt%4E -FrERER 1 B, FHMAK
HHAREAETEMN . ARLRA  RE.

2 E8§

2.1 DDXHABMOERRSHEELE MD HWE
MHR1ITL SBFA4 LS . EHUAKXK HW/
"BW.LVI.MD {8 & %18 (P<<0.01);DD 30,
60.120 mg/kg Sl K B &9 HW/BW.LVI.MD [ {&
HERAHRHHEREK (P<0.05,0-01), A
HE R X% EMBETAE.BFREALNHT S
HIEF WA, MRS &R AN E R R
LM R FEAL R ESERRL, &
{-We3y, B ERA DD B Ao B REF S FIE
B SEEMELE CNARELBERE ARE
1 DD AT W B AR ULES O R RS

BEELEMD BIKM (xts)
Table 1 Effect of DD on HW/BW, LVI, and MD
in myocardial hypertrophy of abdominal

norta-consiricied rats (x+=}

wg/ s/ HW/EBW/ vy MD/
#3
(mg+kg™h) R (mgrg™) (mgeg™?) pr
BFR - 7 2.9940.18  2.19+0.15  42.2842.45
By - 7 3.53+0.22%% 2,590, 20% ¥ 53,094+ 1.26%
oD 20 § 32140197 2.30£0.23% AT.7IEL45°°
60 7 31740.28° 2.26+0.28% 45.9242.45"°
120 7 3.1440.20% " 2.2340.16° 44364182

HEFRA K, *FP<0.01

B RH R, ©P<0.05 **P<0.01
#%P<20. 01 vs Sham group

*P<0.05 ¥’ P<0.0] vs model group

EXBE, CIREH SRR,

2.2 DD XMELELMNEFEKFKFENO M Ang

1 B AR SEFRAAKXBELE. K

HAXALCNASBREATN Ang ! WEBEF

# (P<0.05,0.01),NO EBF TR (P<0.01);

5E M4 HE,DD 30.60.120 mg/kg BT AKX R

CMERBERKFRNEYEFREME (P<C0.05,

0.01),Ang I #3981 B FEE (P<C0.05),NO K

TR EFRE (P<0.05.0.01),

22 DDHNENHQXTHLAMCNBEEDE O
HEAKRAE . NOAng T BREKM GLs)

Table 2 Effect of DD on level of collagen, NO, and
Ang I in myocardial hypertrophic left ventricle
of abdominal aorta-constricted rais (x+s)

- HR/ #HW/ BEKE/ NO/  £8% AogI/
{mgekg™) R {mgeg™y Uemg™?) (og-179
1w 7 1.94+0.45 19.4145.46 2912+ 45.9
uH - 7 3.1340.45% % 11.5641. 27 #547.5+193. 2*
DD 30 §  2.5440.30" 16.30+4.71" 343.8%+ 57.3*
60 7 2.2440.67% 17.89+3.33" *336.B4+ 61.2*
120 7 2.0940.67° % 20.53+4.06" “309. 2+ 68.4°

S5WMFRBHE: *P<0.05 **P<0.01
58P HR: "P<0.05 **P<0.01
¥P<0.05 =#P<l0.0] vs Sham group
"P<0.05 **P<0.01 vi model group

2.3 DD WMELELUNLEA CaN Nat, K*-ATP
B C -ATP BB ANEH . 5SBFRAXRAK
BERHAARLCIAR CCRNBEHEEAN (P<
0.01),Na*, K*-ATP B#fi Ca®*-ATP BiiEHL B ¥
REfE (P<<0.01); B4 W #, DD 30, 60,120
mg/kg BITAKXECHAL CaN FHHH BB
(P<C0.01),Na*, K*-ATP B #1 Ca®-ATP # /%
BHRERR (P<0.01), LERLE 3,
3 i

BENRBERRARAHT, FRLOHNEES
HE. xR LRENHEM.ORFERIER (HW/BW,

23 DD HPMENBZEEEARDNRELENEDBBAR CaN, Nat, K™ -ATP 8# Ca™ -ATP MEHHEMW (x49)
Table 3 Effect of DD on CaN, Na*, K*-ATPase, and Ca?*-ATPase activity in myecardial hypertrophic
left ventricle of abdominal acrta-constricted rats (x+s)

.- 5 ¥ s/ CaN/ Nat, K+-ATP M/ Ca?*-ATP %/
(mg * kg™!) R (pmolPi » mg=! « h~1) (pmolPi » mg=1+ h~1) (pmolPi » mg=1 « h~1)
BHFA - 7 0. 76+0. 08 6.3940.23 6.4340. 63
B - 7 1.53:£0.15%% 4. 4840, 46% % 4, 540, 28%*
DD 30 6 1.20-+0. 08 = 5.7940.45"* 5.85:+0.71°*
60 7 1.05:£0.07% 6.0140.56"° 6. 08:£0. 77* *
120 7 0. 98:£0.09** 6.1320.47"* 6.194+0.57""

HBEFARALE, **P<0.01,
#2 P<0. 0] vs Sham group;

S@RBH R, " P<0.01
* * P<{0. 01 vs model group
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LVD. EAEHE MD) RONEABEXTEHE
ERTEFRLA.DD £—EWKE R0 .08 5H
BEREEREALNHARREXENA R, R
DD 7 5§21 3 3h Bk 4 7 7 B0 K B O JILAE B B &F
1k,

WL, MpEshh % . H2ATBERERE
E5TONRENEEZRTE, O G RN
FREMEBASBREENTR-LEREXRERE
(RAS) EALFMNO ARBLELNMER SF &L
FEEEMEMA. Angl fE% RAS EEEH#~Y
ERFCHUEEMSEAIRPEESERA. L
CHHROERBIBAEEMN Ang I R EET,
Ang 1 BT MECIARE AT, S& . EHEEFHE
KEFHRE FRESHABAGERSIR.MN

MELEBEL. S EOIERBEAMEEYE, S

HOMER. NO ROMEREARA B EREY
NOS § RHANEREKBHEF AEEHEY
F G, NO = $ip il Lo WL 40 1R P oL 5 300 8 2 4 4

B B REE AR TG RGBT

TR ERTY, RFFTER,DD X E S H
CBECNEEARLCEENEHEBAUERR BN
SREBRBEHEALNHAADS Angl] HEHE. B
BLGILETE RAS MBI SRALUAS NO S
B FZHLEMES NO K F#E%. HE
DD #fBFfE, KR LCUEH Ang 1 BB ERK;
NOBRBEAH. RE DDA EANHLERS
Ang I WMAER, EM-CMER P NO KE; A
BARLIERESH £k

CaN 2—#p Ca* KB BSRERB. DI LR A
Ca &L #4.CaN M B MF S BRELVRESFE
HEXEEMEATD, Ca¥ S KA CaN. 5
t—%EAe T HREEBEHEF (nuclear factivated T
cell, NF-AT,), SR EFBMUEMAMAE. ABRE
B NF-AT A 5.0 R E M FEETF GATA,
SERAECHRE RN #EE AFP.BNP.a-MHC,
BMHC %%k, A4 .CHRE ., ATP B3 E
HEANETRERE SR aKEAGHETE
MMM HE Nat, KS-ATP B¢ f1 Ca®-ATP
MEATR. SBMMAMA Na* .Ca* EF B, IR

M Na* 3B F B AR Nat, Ca®* HNEH, H— 2

IRIAEE A Ca** KA BT 5~ L WUEE
BHR AR Ang T A M I, Ang 1 5.0 WL 20 H 48
AT ZHEE UECREERRIERR BE

FEEMBRONERAERE, AR Ca¥HiExd
CaNARTONERE, EHARE . EELAR.L
FBER Ang 1 S LIEEPHFE CaN H
MESERER™ . AL RONERE R AR
AR CaN EHEBMFAHAE XA, Nab, Kt
ATP Bifi Co®*-ATP B§i5H T Ang T 4 R3Y
L, REELEAN RS CNEEFBFE CaN
R ESER. WA DD /e AROIASR
CaN ¥ E F T, Nat, K*-ATP ¥ Cat-
ATP B HRAR Ang I MR BERM; ETED
O U4 B Na*, K*-ATP BRI Ca®*-ATP BiE

HFEATTREOMARASER AT

CaN ABHAFE AR ASHINRBAMHLK
ROMERSS %k, =4 L NEFER.
ZER#,.DD M ESHREEFHARCN
EE RS ZRHERIPERSHEH NO B, W8 L8
R Angt MER, REFRBECMF Na¥, K¥-
ATP Bef Ca**-ATP B 71, BR 1% CaN M9 1, 0,
RONARATSEESTX.
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