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BOAFIX L TR B B, -AR-cAMP-PKA
10 % ) 52 )

-k & X' A4’ AF5E LAR
S A7

HWE HA MRLSAHA S 7B KR B,-F LA F ik 24k (B, -adrenergic receptor, B, -
AR)-ZRBE3F B2 2R L BE (cyclic adenosine monophosphate,cAMP) -% & %84 A (protein kinase A,PKA)
W Hrm, FiE FRSEAENE Wistar X ALy A = G af 4L FiedEAa oo R (PR e, 3

FEFHERABEAE, FTCHRBRIAKEE, TM6 AE, 5B KXKLE, 540 AEFRE15HK(left ventricular
mass index ,LVMI) , %5 pL2e 2 B,-AR mRNA A ) K f ¢ cAMP K -FF= K SIF40 47 4 3¢ OD 14
% PKA 4%, R LSxasRBari, A28 KK LVMI, 23 cAMP 7+ (P <0.05),B,-AR mRNA %

ik R4 3 OD 1A% PKA Ak (P <0.01) . AR LA, ¥ 25 &7 T4, FH-E4 20 LVMI BAK (P <
0.01),B,-AR mRNA 485 £k F7 % (P <0.05) ; &4 % 41 k A 2 cAMP & -F A& (P <0.01) , 4122 4
¥ OD 14 .PKA ki 75 (P <0.01), bHFiEAamtks, F 25455 24 B,-AR mRNA Agxt k& ik 5 IR0 L%
4 % OD 15 % PKA %k %4%(P <0.01),LVMI % cAMP 7K-F# 2 (P <0. 05) 5 kA i, PG

7 & 48 LVMI .cAMP K- 44%(P <0.05) ,B8,-AR mRNA #axt &k Ma24 % OD 1A% PKA £k 73 (P <
0.01). &t A4 A:didiAY B,-AR-cCAMP-PKA L,E&Zi#ﬁifwuj?ﬁﬁ%ﬁ?m
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Effect of Fuxin Mixture on The B,-AR-cAMP-PKA Pathway of Rats with Heart Failure XUE Yi-

o', LI'Yan', JIAO Hua-chen', LIU Xiu-juan', and LU Yue-feng® 1 Department of Cardiology, Affili
ated Hospital of Shandong University of TCM, Jinan(250014 ) ; 2 Department of Cardiology, The People’s
Hospital of lingxian, Shandong (253500 )

ABSTRACT Objective To observe the effect of Fuxin Mixture( FXM) on the B,-AR(adrenergic re-
ceptor)-cAMP(cyclic adenosine monophosphate, cAMP ) -PKA ( protein kinase A,PKA) pathway of rats
with heart failure. Methods  Male Wistar rats were randomly divided into blank control group, captopril
group, FXM low dose group,FXM high dose group and model group.Models of CHF were established. After
drug intervention for 6 weeks, the left ventricular mass index (LVMI) was analysed, the expression of B,-
AR mRNA in myocardial tissue was measured,the level of cAMP in rat plasma,the OD value PKA content
of spleen tissue homogenate were detected. Results Compared with the blank control group, the LVMI
and the cAMP in plasma of model group were increased (P <0.05), the expression of B,-AR mRNA, the
OD value of spleen tissue homogenate and PKA were decreased (P <0.01). Compared with the model
group, the LVMI were decreased,and the expression of B,-AR mMRNA were increased in FXM high dose
group and captopril group (P <0.01, P <0.05) ; the level of cAMP in plasma of each drug group were de-
creased (P <0.01), the OD value of spleen tissue homogenate and PKA were increased (P <0.01).
Compared with the captopril group, the expression of B,-AR mRNA, the OD value of spleen tissue ho-
mogenate and PKA were decreased, and the LVMI and the cAMP were increased in the FXM low dose
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group (P <0.01, P<0.05). Compared with the FXM low dose group, the LVMI and the cAMP of FXM high
dose group were decreased (P <0.05), the expression of 3,-AR mRNA, the OD value of spleen tissue

homogenate and PKA were increased (P <0.01). Conclusion

ure through regulating B,-AR-cAMP-PKA pathway.

FXM could play the role of anti-heart fail-

KEYWORDS Fuxin Mixture; chronic heart failure; B,-AR-cAMP-PKA pathway ; rat

1840 71323 (chronic heart failure, CHF) J&
HH O DI RE AT 5 R 1) — 4152 22 I IR 25 B AiE , 75 i
JOK [ET 8 AR FE AR 7 TE WG OL T, O AN RE SR 2 %
{8 L9 LAl R LA P AR A 22, LA S 25 W SE
s

O E FA R B0 ) 3 8 S A R i B AR L
it , S PN 23 W R G A HE R B 2 — o BT AN
N DB R R R IR ISR, &2 55 S
HFHEEM. B8 SR A ERIGYT CHF
22 A TIRYT CHF M5 i——5 04 R, 97 30
2%, HIARHSAYT CHF AO/EFIE A, I CHF ki
FREEXT G W5 R A I By -8 B AR KRB Z APk
(B,-adrenergic receptor, B,-AR)-¥f it 1 2 ¥ 1k fili
(cyclic adenosine monophosphate, cAMP )-%E [ #
fit A (protein kinase A ,PKA )il F& 520

5%

1 Zh¥ (@R Wistar HEE KR 77 H, K&
(200 £20) g, W A 1L AR KRFLE s bt H 8 E
5 :SCXK (£)20090001 , AL A L1 A H = 25K
7 IR = e S 56 v O S 36 Sl 4 4 A R A, Il
7R Hp 2 25 2 B P e e H 23 A A

2 Zjy IR BT A E, 25 mglil, 5.
JS10905,CAS 5:25316 -40 -9, ¢4 . USP, |- i
SHEAEMRHA R A RS A,12.5 mg/h,
it :120701 , Wi r LRI 25 Iy A IR A Fl. Zoo B
FIb T WM 30 g MIRM30 g T
30 g #¥H20g HH159g HHMIB0 g. HLME
TAE O PEIER , K& 25 R 8 £, Ik,
ZKJER0.1 MPa, 2 h 5t &5, I 80 H ik
fio FRUROMAZyH 8 f5HE S A /K, bk 404k Tk
2 hJG i W, IF i 80 HUEL . H5 P IR 1Y & 2
IRAWSE , 1125 —0. 088 MPa, i FF 42 °C, ffi )
P24z d =1.16 (1 =60 °C), N A 95% £ %,
S EEETIRIR N 60% o BEUT 24 h, SR g L 2
T8, 28 H A IO e 4 O [ml i I Ve Al % TG I
PREF1E,d =1.177 (1 =60.°C) . EHFER SRS,
R, BT A 425 7.1 9,250 mLUA, iR+

= 24 27 B Ji 2 e 247 500 Bk R, P A4t 5 : 20130509

3 R K fgs KEL BNP ELISA 7 &, 4t
5 :CK-E30445, [ifF# s A= Y RH A TR | TRIZol
A, b Bl A R A BR 2 W] 5 Oligod T L i
& 541 M-MLV .dNTP .25 mmol/L MgCl, .RNA i
7. Taq fiff .5 x RT buffer A4 T A Y145 RS 7 5 B

BB : 52 [E Promaga 24 F) ; KB cAMP ELISA 7 &
(#it*5: JRDIO00001 ) . K fil PKA ELISA it 7 & ({it
5:CSB-11172 h): EIEm EWRE A BRA AL
MP200-I 1 B F K F, L2 = KR LA
JCS0112 % 4b 43 6 ) £ {, Gene Company, 3%
[ ; PCR #" 1% {%, T-Gradient, Biometra, 1 [ ; % it
%53 M 7 48, Alpha 2200 , 35 [# ; MICROMAX RF #l
AR ES.OHL, Thermo IEC, 4[] ;725 BB AR vk
%, Thermo Forma, 3 [#; Ultra Turrax T-25 basic
RIS AL, RM2235 41 85 U) v AL, 8 1 IKA 2 7
BB16UV/BB5969UV CO, ¥ 55 4, i J i Bl 4% i%
AR 7] ELX808 AU FR 1Y, ELX50 96 - /384 -
fLA ST EMRAL, 35 [E BioTex 24wl ; SW-CJ-1F Al
i TAES, ML ARG R AT,

4  ShYEERIEIS TS R AR
Wistar HMEPE R 77 H, $ EALECT 1250 25 O IR
A RFEE AL Z AR (P )) ARGR 4 L 2
wAA 15 BRI 17 B WS TER EE AT
JEREIARE 2 12 h WA FR = N s i (L AR K
S SR LR AR ) A A SkOK A B .

BRI 2 2 S % S0k (4 ] T 3250 F 4R L Wist-
ar KES PR E, BeHi ) 1 mg/mL P2 = 7R
. BRI RIS 2205 1 PRI P T S Bl 2 R A T
(3 mg/kg) , 25 AN IRAL A5 1 MR s 0 5 5 Bl 2 2%
SRR ALK 2 A 46 i, TR 4 )G
BEHLIEEES X R L SRR KRR A% 5 H JRRIFE S B
Ji S B, K50 BNP, T80 A 0, B 4
25 N IR LA, 22 A e it SO s i o

THH7 2 o RHEE R 100 mg B, 3 200 H
iifi T 160 mL AEHER K A . A4 T R I
JE S 2 JEE H IR IEAT T 10, 45 O B2 S Y 2 2
TFEAK2 mLEE (1 /H ) s RICEA AL E R4
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T HN (6. 25 mglkg, A2 TG IR UG & 5 £,
1WA ) 50 AR B 4 20550 (435
6.4 mbLkg, FH 24 F I R 8 A & 18,12 fiF,
1WIH) 36 .

5 KFEbR M

5.1 KEAEZHEE(left ventricular mass
index,LVMD ll & RIRZ 255 258 12 h, R EFR
5 RS 3% M 281 (30 ma/kg) BRI, A
R b, 7 R FR U5 & (left ventricular
mass,LVM), % LVMI(mg/g) =LVM(mg) /A i &
(g) .35 LVML,

5.2 KECULYE B,-AR mRNA 3 kI &
K HRT-PCR yEFEA TN, 40 LA LU SS9, 2
TRIzol HH] 45k — 22 4 BUEL RNA . iz ] Oligo
Bt B -AR 519, i i A A IR A RS
L7/ s 27U

&1 595 PCR ™K

CIL B ElL/ 2]l P (bp)
GAPDH 5'-TCCCTCAAGATTGTCAGCAA-3 308

5'-AGATCCACAACGGATACATT-3’

B,-AR 5'-GCTCTGGACTTCGGTAGACG-3’ 048
! 5'-ACTTGGGGTCGTTGTAGCAG-3’

5.3 KRUMHK cAMP KFJE  cAMP KR
FH ELISA 3 F 47 W0 5 , ™ A% 4% B 500 6 0l BH F 47
BAE.

5.4 KEMAL PKA Fikillx KA ELISA
PAEATREN, U1 E R A K, FREBUIELE 200 mg, il
A1 xPBS1 mL &J3,3 000 r/min &.0>» 20 min, {4
W F3EW mraelE I R &, TR IR (20 ~25 C)
JICE 15 ~30 min, FERF & Ui B HERE

6 itk SRA SPSS 17.0 il # 4t
TG40, A BURE DX s R, Z 4] L3R
One-Way-ANOVA , 41 [a] 9 5 b 3¢k SNK K 56
P <0.05 AZESAGI#E L,

# R

1 BARB—BARAS HR 28 F R B2 R Bk
BVYOKIER 1% 3 A a0 36 P, iR, B EOLEE, M
IR REIR B, ORISR BT ALK RURE
LR B0 T R, B TN,
TERBUOMHE B ORI G R BEANIR, T 3l >
RN, PRI AL , RN, B ERTIRIOLEE, T B K
Jii s , 1 Je B Gl AL/ O, AR A, R A
F, /MR D o 252510 T AL IR A R B BE ARSIk,

RS TRL e i P B T B 4 ] i AR TR 2 R B i 2
BNP /K[ (796 £109) pg/mL ] B & i 25 (% RRZH
[ (427 +87)pg/mL, P <0.01 ], FRBIERA N, 25
SEAET AR R RALBET- 2 L, 2 S R s 4T 5
R hZRE st 5 H, RIEEFI415ET- 5 1, fifi
ST K R IR ISR A T g I i 2 R 3R

2 BAHRELVMIEE(R2) SEEXHRA
P BEAIZH KB LVMI 55 (P <0.05) . S AL
Peds, 2 e 4 R AR R4 LVMI BE IR (P <
0.01). S RIEEFILLLLEL, PRI E 4 LVMI T
(P<0.05), 5 2550 & 41 b, 2 & 55 it 4l
LVMI F&{IE (P <0.05) .

K2 HKUHKRELYM R (xxs)
4151 n LVMI(mg/g)
25 R RR 10 1.427 +0.176 "
LR 10 1.815 £0.252
R F] 10 1.444 +0.318**
LREZT (il 10 1.700 £0.017
A 10 1.474 £0.271 2

T SRRV LH, " P <0.05,"" P <0.01; 5 24 G50 40 [k
& ,%P <0.05

3 &4 K B,-AR mRNA H X %3k Ho A8 (&
1,%23) S AXT R4 i, B4 8,-AR mRNA
AN Fe k] R (P <0.01) . SKEIRIZH LA,
2 EFE A AR F 4L B,-AR mRNA X} ik &
THE (P <0.05) o 5-RFEEFIZ b, v 25450 5 20
B1-AR mRNA HHX] KB FIFIL(P <0.01) ., 52y
AR A, 2y Rl a4l B, -AR mRNA A%
kTR (P <0.05),

A B Cc D

W AP ER 4B P AR EL;C hF
FLUFIL ;D WAL E Hy2s (X IR M obRic
1 BHKREOHIAZ B,-AR RT-PCR %%

F3 FHAKRBROINAL B,-AR mRNA
MXFRIB R (xxs )

2451 n B:-AR mRNA
EEpogi 10 0.71+0.25"*
LY 10 0.35 +0.11
A F 10 0.57 £0.27 4%
H 2R 10 0.37 +0..09
ek 10 0.57 £0.22*%

W SRR A, TP <0.05, %" P <0.01; S5H 25K FI# 4 1
& ,%P<0.05,%%P<0.01
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4 BAKEIME cAMP &L (FE4) S
FIXF B2 B A, R AL i 3 cAMP KT (P <
0.01) ., SR FLH, 45 A 254 K UL I cAMP /K
FRER(P <0.01) o 5 RIEHEFIA LE, 25855 &=
20 cAMP JKF-Ft 15 (P <0.05) o 5 H 254G 21 T
i 2 E R 4] cAMP KSEREMR (P <0.05) .

Fz4 HUAKRM cAMP i  (nmolll, x +s )

2157 n cAMP

25 0 R 10 18.7 +2.5°

(e 10 40.2+2.2

RAGEH] 10 17.2+2.3%%

rp 25 10 30.3£2.5"
iR 10 16.4 +2.6*%

TE SR AR, * P <0. 015 5P 2RI e, 2P <0.05

5 HAKRBMAL 5K OD H Kk PKA Fikt
BW(F5) HasExt Al i, BRI K R A2 5
4% OD fH .PKA FEMK & & (P <0.01), SHAI4 L
B AR RIRAL5) K OD i . PKA £k T
(P<0.01), 5RICEFIAELEL, H 25 K50) 2t 4L pg 4
15792 OD {H .PKA FKikFE(R(P <0.01) . SH 241
FE A H A, 2 i ) = 4 R 4 24150 %% OD fi . PKA
FikFtE (P <0.01),

K5 BUHAKBMALEINE OD [HE PKA SHEEK (xzs )
2H 5 n oD f PKA (nmol/g)
25 X R 10 0.381+0.019" 1.52+0.09*
TR 10 0.260 +0.011 0.95 +0.05
RAEEF] 10 0.329 +0.022*% 1.27 £0.12*%
2 (I = 10 0.287 +0.009 * 1.06 +0.06 "
fra Al 10 0.323+0.024*% 1.23+0.12*%

T SR A, *P <0. 01 ;5 P 25k 4 e, 2P <0. 01
i e

SO T TV R A 25 P 4 0 2R G I RS 3 e %
SCIEAP 22 R G0, S LR g, b 38 $2 m0HE
s, DISESRANR AL 2 s O e R . ER
3k B S , A0 I s 5 BUE Tl N, O WUEE
A, 51RO I REE— 2 Ak K sl B-AR, ]
BN AT ) LAS B P 1 SRR T R, B SR ek s, L
HAEAR L B-AR Bt FEAR, X 338 T A9 B PR R B
) B, JLAS M Xt O VAR LA BB s A T, 2 0
WLAEIE T, 2 508 DRt B 2 R A
O B IEETE R BCIRYTT CHF 564

B,-AR ML a0 WLATML R 1) 70 % , w] 3
OISR , B B FIL ST RE , 2O LA I 2% 1 A

FZAR DE B -AR I IS, B MUE, 5
PTG G AR SRR BV 0 i 2 AR R P 1Y
Ji%H 12 *4 1L B (adenylylcydase, AC), AC fiE 1L
ATP A 1, cAMP, cAMP {2 41 Jifd P9 55 — 15 fii 3415
PKA ,PKA A ffi Z R0 55 8 FI B ER 1k , DT i 7.0 AL
2N B TEPEAR S A8 A AR AL ST

CHF B Lo % 5 S AR B A, B, -AR mR-
NA 530, AC X cAMP i 1) 1F 1 WL 25 4
JEPETR B, ) B 0 B B RE T AR Bz Ak,
CAMP A SRR L AZ 45 1) ) 41 B 4T cAMP 138 35
PESEI, 13 A cAMP B i ARFE 2 360 . HFFEAIE
S0 IR R O LR cAMP 5 iR )
(RN B S T RAR , L P cAMP 25 B0 ) 8 5 R
TN L, DL cAMP 8 1 A 3 —
5 PKA RikWL, §5 Ca®' #ia Ry, Wil
O JULZH RS 46 S L 1 Ca®* Wk E . Ca® " IR A% g JBE A1
FIEH DAL, TAEEF KN A Ca®* ZE)4ER , Ca’® " ¥k
FERE O NI, AT 800 LR &7 48 D RERERY

ARSI WEL R 25 6 BR L B,-AR mRNA ik &
PKA Fikm THAILL, Hil3K cAMP KR FHERIZL,
DR IEH AR RSO0 T, B, -AR Bt sE 2 , 7 D L4A iR
P 205 10 6k 45, 538 I3 19 5% T 0 1, B4 -AR-CAMP-
PKA {5 Sl A X 4ERR O NE IR # D RE R 2 o6 %L
HER . TEC ) 3 T8 B e i AL, B, -AR mR-
NA Jz PKA ik B B FAIK, 12K cAMP ZKF-BH 238 55,
TR s A R G ty, Kie AP B RS
JREHL, KB By -AR, UBMEREAR, T BN S IE AR
BF AR T R AR AL S0 1) 5 25 08 55 , 2 40 L cAMP 7K
- PKA FARHL, 5RO IIRESE— 8 k. SR
i U254 B, -AR mRNA & PKA F5iA34 s i
I cAMP JKREAR, i &R OB IS RIEE A1 pEE
SR B,-AR-cCAMP-PKA {55 it , 152 HAfL e 7, 12K
O SRR, i R FEPT O  mE. Hh2 el
2 SR R AIFE G L B bR T 22 R ST R
SPERAE— R B N, 20 A RIE TR B -AR-
CAMP-PKA {5538 7 T S I AR, BP0 A7)
FlEER R, ool E R . P2y AR LS RS R
AR NG 22 5 $R Yt 8 1y B, -AR-
CAMP-PKA {5531, M3 O WL g, MEL% A 2 FA, 2
S AT I R PR A U

DI FER R TR DT COKM T AR,
ARG P HE MK A%, J8 T A AR S5 Z ik, 0
SO PHRE I R A R I AR AR R A AR o A AR 5
JE S e 2 Ry LR AR A o 0 AR R LR AS R AL,
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e P B oA 2, R B 2, O B O AR T B
A 7, AT, K B MLA T, TS I 7K AR A5 DA B o
BRACZGHL Rl Bt 7 B OV T, LR A o o
HPORE LR TR A A B B A S B T A B RO A
FAERR AL AE 0 B LAl R R T2y, i 2h
— 15, B S, Al B 2RO B, K i,
ZANEYE I, PR IEAE AR Z A WEOE s Al R B B
T AT SO, LA MR B 3 2 2 R P R
e RAEAE B 32 AR BEL W 70/ F L A0 L — S Ak UK
B TR SRR A LI A5 B e 2R R [ )
i R A YL R LTS Y
U BRI =R AT AR SR, =253 40 L 1 A
K4y, 57 i 2l e [ e 030 B A0 3 AR K A AR o
B SE B IE S VS /K $E P BE R AIK B IE K G E B 2
KR RAEFRT 5 24 050 r ey v ARG 0 LG 480, B
SE O UL MR , DBl 0o LR A5 5 T A 3 2 2 B
43 /INBETE 3 S Ca® il K RO Y I G O
INRERIVES o S04 3070 B 25 Bl J2 1 7 A BR
T I EIRYT SRR TR

Zi bRk, CHF BB JIE B, -AR K AR 5, Tl
FERT A I O, BRI O IF B,-AR mRNA
Feik 2 W] BUAK, O WL cAMP Ak 10 20, T 5] R
PKA & TR, mE.0f F @t EEo il B, -AR
Fik  BEARIMIK cAMP ZKF, i PKA ik, 3% B, -
AR-CAMP-PKA {5554 T3 [, 9 il .0 LA JE | %E 2%
DIV, B BEE OFRER , RIEYTO T RmEH

2 % X #
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