CN 43-1262/R "W EShkafifb 24 7% 2014 4556 22 555 10 973

[XEHS] 1007-3949(2014)22-10-0973-08 - LR -

EAL T SRR P O T 308 38 K B O LR IR PR A 1 A2
AT 1 A 2 AiAIITR 2 12 450K 10 55
B, D, T, MBS, BEF, S

(1. TEEHAKRS, FEALEN T 750004;2. FTEEHAXF EERS WA, 7 B4 T 750004 ;
3.4 T O B E R 2 A T AR T 750004 34, BUER F AL B A DA IR 25 TAE R ST E BUA T 556011)

P>

[R@EiR] AWt 4Bm; FRTERE;, SAHARB,;, BRERBEREHE A2, FRALSH1;, XALSH2; W7
BER A, XA

(# ZE] BH RAALEABEF AT LRE(S0)HFF 0 H %8B K KA P oI LR ML R BT A2
(cPLA2) FRAABE 1 (COX-1) FRAAHE 2(COX-2) A FI M % 12 484 (PGIS) ¥ % m, FFik KA Sprague-Daw-
ley X R E FiEH 1SO(5 mg/kg)7 RAEZIZH O A FHBRFER, F8HHH 5 4, E7 R4 (SO 4 AL E A5
100 mg/kg 28 IS0 + &AL E 5 sk 100 mg/kg 28 IS0 + £ ALE 5550 mg/kg 2, SHKIAAALERTL L (RRAAN T
FALE R BRFRAR AT K )T KI5 ,1S0 41 180 + FALE A H(100 mg/kg. 50 me/kg) A K KA § 425 F o K T
EHH1S0(5 mg/kg) , B 3 AL AALE AR 100 mg/kg 4LE TR EAMRARLRT X, 14 X, ME/RN &4
KA SR iR N F A S FEAKAS T, LS LB S &I, A Western blot % 3+ K &+ L cPLA2 ,COX-1 .,
COX2 PGIS #AT¥ Z F 54, R R ALZEAMM(100 mg/kg .50 mg/kg) b i & & F 538 & K 45 Fo AT TR h 4k,
2 F AR 1S0 #5655 J 5238 K A & 6 f 7 AR BROK B BAL B AT 2 5 R 3B00 ) RB K R G S e,
HABEF SISO FFH S HEBRRSIMAL T COX-2 PGIS #9 £ ik (P <0.01), B4k COX-1 # & ik (P <
0.01) ; BAE R mat 1S0 i F 892 ) 3B K RS LR F PLA2 #9 KX R B %ok, BiE  AAE AT
& 1SO #5690 1 58 K R A0S MR oh 48 B ILEF e 4k | L) o7 4 5 98 3 2R 4Bl 2% F COX-1,COX2 &
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[ ABSTRACT] Aim  The present study was to investigate the protective effects of oxymatrine (OMT) on regulation
of the expression of cytosolic phospholipase A2 (cPLA2), cyclooxygenase-1 (COX-1), COX-2 and prostacyclin synthase
(PGIS) in isoproterenol-induced rat heart failure. Methods Heart failure was induced in Sprague-Dawley rats by 5

mg/ kg isoproterenol (ISO) subcutaneous injection for 7 days.  The rats, maintained on a normal diet, were randomly di-
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vided into five groups given control, oxymatrine (100 mg/kg) alone, ISO and ISO with oxymatrine (100 mg/kg or 50 mg/
kg). In groups of ISO and ISO with oxymatrine (100 mg/kg or 50mg/kg) , saline or oxymatrine was administered orally
for 7 days prior to the ISO administration.  ISO (5 mg/kg) was administered subcutaneously for 7 days with saline or
oxymatrine. In groups of control and oxymatrine (100 mg/kg) alone, saline was administered subcutaneously for 7 days.
Serum brain natriuretic peptide ( BNP) level, haemodynamic parameters, histopathological variables and expression of pro-
Results

tein levels were analysed. Oral administration of OMT significantly inhibited ISO-induced heart failure, as e-

valuated by serum BNP and haemodynamic parameters, and histological examinations. ~ Coadministration of oxymatrine in-

creased myocardial level of COX-2 and PGIS, and inhibited COX-1 expression in [SO-induced heart failure rat. ~ Whereas
the protein level for cPLA2 was markedly increased by ISO, OMT exerted no effects on ISO-induced elevated protein cPLA2

expression.
(all P>0.05).
failure are probably achieved by regulation of the COX-1,
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FEE £ P B S Tl A0 ) R 60 IR A PR A A
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B T A O ) B B R M e R TR v R AR T A
P 200 5 B i S 7 W IR B8 A2 ( phospholipase
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FZGHY PRI, DIENTSE R B HA BTR P
DU U IZ A BAE N  E AR
o, OMT 7R LA R G2 )7 T RIS R 1T AT R

Compared with control group, any indexes in sham rats treated with OMT (100 mg/kg) alone were unaltered
Conclusion  Our results suggest that the favourable effects of oxymatrine for management of heart

COX-2 and PGIS expression.
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1.3 BhPERGI& KW ERBHGHE

Sprague-Dawley K BLFAHL2 K 5 4,412 R .
E X4 IS0 4 AL E 58 100 mg/kg 41 . 1SO
+ A1 E 5w 100 mg/kg 4170 1SO + &1L & 55 50
mg/kg 4, BESBAEELKEME, £4KR
HERBL A REFE, L FARAAELANES
BMBERPAEEZ AT KE,ISO 4 .1S0 + £ .3
% (100 mg/kg .50 me/kg) 2 A B E G 4 24 [F B
THESRHE Y EBRE(S meg/kg)T K, T IE% x4
FE A S 100 me/kg 4 T 5T SRR 4 3 3
KT KR, E14 K,
1.4 DRI Zh HESENE

LA T RAAL Y G EETEK24 b, K
E,20% 5303847 6 mL/kg REE, T3k A WUATIA
WY E, 28 HAETE R, ENEFIFE ALK
(FF% 4 500 kU/L) 80 & & (PESO) 4 5 & 3
Wik, % JE A1 3tk % 4 BL420E 1934 A& Lk 525 £
FATFAL, FE 15 min, 4 5 I 330 ko o 7 R
ERBIHENI ~4.5 cm, BHE A KB RRHA KB
BEWEA FRKEARLTRE, RAREEIHNAS
Z R 10 min FILF G E A8 E Y 4E E (left ven-
tricular systolic pressure, LVSP) (7 % J& 4 % K £ #+
HE(+LVdp/dt,, ) RAECEE A RATHREE( -
LVdp/dt,,, ) % 8 I it 30 /1 % 53
1.5 FRZARER#F

KREBATE ok 4 0, Bk £ 8% &
1 h, fKH B0 (4°C 6000 g B8 A 15 min) , 4 & 1L
0%, -80C R AE, BN, TR TF B, BUE 0 AE,
RN N TR el G S 2
BRRAKECES T, FEEAEACERBE X
B, AEQEQRIAAARZE T 10% F 1B &%
P ATRE F RS R AW EAR T -80C
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1.6 I e sm Ak U E

B, 7E B W A& Tl E fLiE BNP & &, #
fEF B4 BB ELISA KA &L 347, R H =,
7K K 450 nm By B AR (L _E 32 BUA TL Y R L (ab-
sorbance , A) 18 ; DL A 1y 4\ B AR, DLAR U & B R E
KA AR, & B RAEAE Y A E T
By W G
1.7 EDEOROTELNE

S RH BT 10% F 1 W EEE E 24 h, % A A B
B T4 pm TERR-BRMESLIVC 36, AR
WMERECNARFENRE, LELECH A
EEE REELE, 7 100 L TWE, ¥ A
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REE2HNETRHN 50% ~T5% ; MEFE( + +
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1.8 Western blot il E i Al ZH 4R cPLA2, COX-1,
COX-2.PGIS EARIX
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HTFLREEP & &, lm X\ 0.3 mL T4 2 ## % Wi,
oo AR R A BRI H R | Bk ER B A R R Fe K P
Bt # ( phenylmethanesulfonyl fluoride, PMSF) , 4k /&
A AR P AR AT R, vk B B 30 min,4°C |
20000 g B A B0 15 min, 3 B _E 7, BCA 3
TEARENE MANRBEARE L HFEGEMN
B, A b BI T H 5 B o B A o B I R, B
10 min, -20°C & 77, BUE AFEAR 50 pg F#,10%
SDS-PAGE % fiz #, 7% (80/120 V ¥ £ ) ,200 mA & &
MM EE R A LRI, A A 5% Mie4 9 =R
HHM 1 h, 2 8 hm N4t cPLA2 HL & (1:1000) | 47t
COX-1 471 (1:500) . 4t COX-2 i f& (1:500) . it
PGIS L& (1:800) X #L B-actin L& (55 1:
1000) , 7 4°C ok A I L0, SR JE 2 A m b 3
i 3 (185 A HRP,1:3000) 1) 470 /N B = 4%
(&% HRP,1:5000) , % i & 2 h, B & % A 1t
FRNE WEXEARFEYAEH ., KA Quanti-
ty One AT, ITE B W& A 54X N N5 B-ac-
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Bir & %6 oRE 35 % B SPSS 11,5 3 4% #E AT 4 it 4

M, r B R e 25 Kom, % 4 1A 3 B R A
One-way ANOVA 74, P <0.05 ) = % H 41t %

2 # B

2.1 SAESHEI SO FSHEBHEOCHAFBEAR
MRz HZSHm

FAL TS0 100 mg/kg 415 1F % BRZH LA
B LVSP, + LVdp/dt,,, . — LVdp/dt,, 270 1
25, 1S0 45 IE % % FR4L g, 0 K (LVSP | +
LVdp/dt, YW # T (P <0.01), - LVdp/dt,, &
FTHE (P <0.01) , 4275 180 1] DL R&AG O e 45 K
kg, 150 + Ak 2 100 me/kg 2 K RO
& LVSP, + LVdp/dt,, F (P <0.05) , - LVdp/
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dt,, FEAR (P <0.05) ;180 + A Ab75 S0 50 mg/kg 4
KR LVSP ¥ 7HE (P <0.05) , - LVdp/dt,,, F#
fIR(P <0.05) ; #R Ak S0 LB 5 1SO 5%

*® 1. SLESHEHI IS0 FSERONRBEXRMRNHFESH

AL B i WL T, 810 ILET 5K DD e, B3
. O IERE (R 1) .

Y55 (x £5,n=8)

Table 1. Effect of oxymatrine on left ventricular function in isoproterenol-induced heart failure rats(x +s,n =8)

| DFE(W/4Y)  LVSP(mmHg) +LVdp/dt,, (mmHg/s) - LVdp/dt,, (mmHg/s)
IEH X 2 401 +25 140. 15 6. 99 6498. 38 +606. 01 -4519. 58 +755.79
FATE B0 100 mg/kg 4 396 + 32 140. 76 £5.97 6353.37 +484. 02 —4474. 14 £323.22
1SO 41 332 +23" 119. 08 +6. 50" 5550. 61 +483. 93" -3718. 84 +463. 95°
1SO + A L7558 100 mg/kg 41 357 +29° 129. 11 +8.00° 6154. 87 =494, 84° -4373. 98 +733.74°
1SO + £ b5 Z08 50 mg/kg 41 354 £15° 127. 80 +3. 53° 5927. 55 £499. 86 —4430.30 +735. 41°

a’hN P<0.05,bK P<0.01,5EHXBAME ;¢ P <0.05,5 1SO 414,

2.2 F|UESEHX SO FSHEELNFEBRR
1n;%E BNP BIS200

1SO 415 1E 7 %F BEA be A, KRR E BNP BH it
THE (156. 90 +29. 67 ng/L [ 120. 42 +6. 04 ng/L,
P<0.01), A bS5 , KEUME BNP B &
FEAR (1SO + k3% S 08 100 mg/kg 2H:118.82 +
19. 53 ng/L;1S0 + %A b1 20k 50 mg/kg 4H.121. 19
+4.97 ng/L) , 5 1SO b, AR EFME2ER (P <
0.01), FALEZ0, 100 mg/kg 20 5 1F 7 % B4
B MG BNP Tl 25 5, U AU Ak A S0 mT ek
ESNY ERREE ST B0 ) L 2E bR,
Xl S K RO RER R ER (BT 1)
2.3 SHESEHIEEONTBEBRRONTEN
Eap=Al

SEPIE LR 2T SOR RO WLSE o e D 41 4t
WA IS0 210 ILET 2 AL T2 B 50 0E o X R A I 2%
N, 180 + EALE S0 (100 mg/kg 50 mg/kg) 4L
WLEF AL FR R A 1S0 20 o i (K 2) . HIE®E XT
FEAL H A, 1SO 40 LT SR Ab A 7 i A Kk RSO

Wi 2 1 1SO + %A AL 208 (100 mg/kg .50 mg/
kg ) 2H 0 JILET 4 AL R B 7™ 5 1 R RRUBCE 48 1S0 4
(F2), BB 100 mg/kg 45 IF B X B 4H
FeA D WL AL R B O B 5%, B k75 2
BB SR B LR R A T A e 0 T R R RO L
YA UCEEH

160.01 a
140.01
120.0 b b
100.0
80.01
60.01
40.0
20.0
0.0+

BNP(%Control)

A B C D E

B 1. SXESHEI S0 FSHIEMEOHRIFKRMFE BNP
KIS (n =8) A IEH MR, B AL S5 100 mg/kg
41,C 150 4,D 24 IS0 + F AL S0 100 mg/kg 4, E 2 IS0 + &
13S0 50 mg/kg 4, a P <0.01, 5IE®H M BAAM ;b N P <
0.01,5 1SO 4i#fitt,

Figure 1. Effect of oxymatrine on serum BNP of isoprotere-

nol-induced chronic heart failure rats (n=8)

x2 SUESHNMRERELRIHEEHOCHARBAROCNTENLRENZE(A)

Table 2. Effect of oxymatrine on the degree of cardiac fibrosis in ISO-induced heart failure rats (rats)

L NLEF AR 53
9 # n
- + + + + + + ++ + +

1EH X IR 11 11 0 0 0 0
FALTE ST 100 mg/ kg 4 11 11 0 0 0 0
18O 41 11 0 0 4 2 5
IS0 + A L% S0 100 mg/kg 41 11 0 5 5 1 0
1SO + EALTE S0 50 mg/kg 41 11 0 2 5 4 0
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B2 SUESHMERE LREBENEO N RBERRONBEZTLERZMm( x100)

Van Gieson {0, A JyIEH XI844, B

FEAFTSHH 100 mg/kg 41,C 2 1SO 41, D 24 1SO + AL S0 100 mg/kg 41, E 20 1SO + EALFF S 50 mg/kg 41,

Figure 2. Effect of oxymatrine on cardiac histopathological changes of ISO-induced heart failure rats( x 100)

24 SEUESEHNEECATERROMNALR
cPLA2 ,COX-1,COX-2.PGIS & B KX IS

1SO 4L 2 cPLA2 28 A0 55 5 1E 3 %
FELAA EL & 25 T, 1SO + Ak 26 (100 mg/kg |
50 mg/kg) 4L L 1SO 153 T+ 1 cPLA2
FIRIFBA KA AL S0 T T 2 2 (B 3) . 1S0
2H AL S0 100 mg/kg 2H . 1SO + AL 208 100
mg/kg 2 . 1SO + A AL7% S0 50 mg/kg 415 1E & X}
FRZHAH LG, 1SO 0 LZH 2 COX-1 TR B W
ETHE (P <0.01; & 4) 11 150 + % AL Z 88 (100
mg/kg 50 mg/kg) 4 COX-1 & H MF R K3 83
fRT 1SO (P <0.01), FIEH KA, 1S0 4
KEC LA L COX-2 ik 4 B vl (IR {H TG b 35 Pk
255150 41 PGIS (3R355 T 5 XF REZE A L0 TG W 3%
PE2E 55 1M 1SO + A6 #7258 (100 mg/kg,50 mg/
kg) 21 COX-2 \PGIS £ 1A K P34 18 25 T 1S0
(P <0.01,P<0.05;%5 K 6), A2 100
mg/kg 4 5 1F F X AL HE &, O LA 21 ePLA2 |
COX-1,COX-2 PGIS AR BT W EMET, 456
IR EER  E A S0 T B T IS0 S 112
PR 7 3 0 K RO JLER 46045 i % COX-1,COX-
2 J PGIS 33k,

RO & S

ARHFELR B AT /NSNS EIRER (5

A B C D E
CPLA2 === =~ D ®® ewss — 95kDa

B-acin S——— 5 kD2

3 1000 a
900 a a

cPLA2/B-actin(%Cont
N
<)
o

A B (o] D E

3 S ESHE SO FSEEONTBRROMNEAR
cPLA2 BEERIZMFID A WIEW X IRLL, B WAL S
100 mg/kg 41,C 7 1SO 41, D 3k 1SO + A AL 58 100 mg/kg 41, E
180 + E AL S 08 50 mg/kg 2. a2 P <0.01, 51E % 4 f4H
AL

Figure 3. Effect of oxymatrine on expression of cPLA2 in

hearts from isoproterenol-induced heart failure rats

mg/kg) B HEST7 KRB M A K &k D e &
AR ESE FEOO T M BNP BT e
P2 A BN O L B AR A I TS 45 T 4R
S mE E | rTGE S S IR E SO
I RE R FC R 47 B 7 7k D BE , 53 AR R L
1 BNP /K I R RO WLEF 4Rk, TS/
HRNE LIREBETHE T REOIAZTH coX-1
K cPLA2 BYZEik, fHX} COX-2 Fl PGIS 25T
B PRSI T AL T S0 PR AR T SN R
RIEFIEMC T K RO L COX-1 BRIk,
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A B C D
COX-1 e s e e — 69 kDa

B-actin > — T _—— —— 45 kDa
= 250 -

200 | a

150 - b b

100 -
50 1
0 -

COX-1/B-actin(%Control

A B C D E

B4 SLESHET IS0 FSEEOARBRROCNAR
COX-1 EERIAMTM A WIEH XL B A EIL S0
100 mg/kg 2H,C K 1SO 41, D 4 1SO + E AL IS0 100 mg/kg 41, E
180 + AL S 50 mg/kg 4o a N P <0.01, 5IEH X B
;b i P <0.01,5 1SO 4iAHLL,

Figure 4. Effect of oxymatrine on expression of COX-1 in

hearts from isoproterenol-induced heart failure rats

A B C D E
COX-2 ——— e ey — 69 kDa

Bactin - — - — 45 kDa

1807 a
1601 a

140
1201

—_
NBEBHOO
OO0OO0OOOO

COX-2/B-actin(%Control)

A B C D E

E 5 SAESHEN SO FSEELARBRRONER
COX2 BEARIEMEM A NIEW XA, B H A 20
100 mg/kg 41,C 9 1SO 41, D Jy 180 + &L S0 100 mg/kg 41, E
A IS0 + FALF S0 50 me/kg 41, a A P <0.01,15 IS0 411,

Figure 5. Effect of oxymatrine on expression of COX-2 in

hearts from isoproterenol-induced heart failure rats

A B C D E
PGIS " — —57 kDa
RN —
B-aclin e ——— — 5 kD2

£1607 a a

PGIS/B-actin(%Ci
n
o

A B C D E

6. EUESHXT IS0 FSEHLNTEXRROINAR
PGIS EERIZMHIME A HIEWXIRAL,B H &k S0 100
mg/kg 2,C A 18O 41,D A 180 + FAALTHZ: 68 100 mg/kg 41,E 7 1SO
+ ST B 08 50 mg/kg 41, a N P <0.05,5 1SO 41AH L,

Figure 6. Effect of oxymatrine on expression of PGIS in

hearts from isoproterenol-induced heart failure rats

FHE T COX-2 F PGIS 2 H By K3k, B 7N E
RRFEZ T E N PLA2 B F£IX LB E LW, #R
AL ST s RN E FIR RS SR %L T
TR O ETRE K0 WLET 4E Ak 5 L7 S 0800 34
S A BEHE P COX-1,C0X-2 J PGIS RYIE Y VEH ,
ez 5 T HNESNE LREEHFSOEEL T
el K RO REMVE AL

ABEFE PSRN _ERRER R T ST 7 RO
FIFER R BB SR 45 R R 5 me/ kg SHPE LR
RIFLRL 2 7 K] 3200 KRG (LVSP | + LVdp/
di, BFEFFE(P <0.01), - LVdp/dt,, BETE (P <
0.01) . ASZIEEH 5 Krenek 251 DLIRISH 5 SN 1
R 1 AR B0 LVSP, + LVdp/dt,, &
FHiE — LVdp/dt,, P SEER 45 A — B, 4121 H~F
W R AL A FAIRE 5 me/kg F5LE4525 7
KRBT A AR T I BN, 5 Heather 27 A
PATRI A5 S N B LR T 0 oy K RS A I8
PN ONRERAAE R 25 AT —30, BNP & O ZE 5
PIZ RIS R | B2 2R R 1 (T, PR mT DA
IR RREE " R OB A I Hh S
PIE AR BT T i BNP K-, SR80 6E
B

COX TELo MM A B9 e T v A7 4, COX &
B TS BR 2R (R SR , = B IR AL, B COX-1 A
COX-2, COX-1 BOAMSEAEH LM RREe B, HE R
LA A BT S DR SERE SR COX-1 FE—2E R
GErbOR TS T, QIS N R AR B U1 ) s AR
PRIF R 8 it A T P38 0 COX-1 A8 1l 55k A
COX-2 Mifs A G COX-2 AJ P K i FI IR £
MAEZE RIS R T R AR S IrsE
FH RO MRS P AR G COX-2 K 6-
keto-PGF1ou( Bl PGI2 ARG A ) %o M Il -8 12
AP PEER™ ikt COX-2 JifilF (NS-398 Fil
FORVUAG ) AT I B SR P 1 )5 1O WL 5 PR 1
AP 2 R BoR D RERE COX-2 43 R
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