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Radix Astragali Affect mRNA Expression of Isoenzyme Creatine Kinase of
Cultured Neonatal Myocyte Hypetrophy Induced by Ang II in Rats

SU Jing=ze, NONG Yi-bing, WEN Zhi-hao, LIN Qian*
( Dong Fang Hospital , Affiliated Hospital o Bejing TCM University , Bejing 100078, China)

[ Abstract] Objective: To observe whether Radix Astragali saponins and Astragali polysaccharides can effectively
interfere with the cellular energy metabolism and its mechanism and to provide scientific evidence for the application of the
Chinese herbs preventing and treating congestive heart failure. Methods: mRNA expression of isoenzyme creatine kinase
(iso-CK) was investigated by means of RT-PCR, based on the study of the effect of Radix Astragali saponins and
Astragali polysaccharides, through the cultured neonatal myocyte hypetrophy induced by Ang II. Results: 1. The
expression of CK-B subunits was increased significantly while the expression of CK-M subunits was decreased by Ang II
since the 24th hours, at 48th hours, the expression still stay the same level. 2. The expression of iso-CK: Subunits in
Radix Astragali saponins and Astragali polysaccharides influenced kept it at the normal level at 48th hours. Conclusion:
The influence of Ang II on the mRNA expression of isoenzyme creatine kinase can be effectively inhibited by Radix
Astragali saponins and Astragali polysaccharides. Radix Astragali can prevent the development of heart failure, the
possible mechanism is Radix Astragali interferes the myocyte hypetrophy in terms of the cellular energy metabolism.
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AP, 0 3 A 2 O I RO ) B A R
BE B A PR AS LI P A0 78 LA 0 g 3 oy T 24
MR —, HFEAEONUIE R KA T4 i
i, B NUE R R R LR EEHEET L
M I CK) 27 MLl e iy 2 5 B IR LR ( PCr) A1
SBEIRIIR T (ATP) 2 0] 1) BE 5 A% i A A2 B4, o 4
N RE AR RRAG  Jst N 22— o BRAEF TR W] 3
XA I AR AR R T 450 40 A 7 40403 ) 0 UL,
HA RS ONGRLAR S5 WA R 1 2
Tl P P il D L M S0 S MR A5 A T, A T 53
COLAE AR . Ang T2 5 [ ULZH P AR K 1) 5%
FEETEY T A 1FE WEAL T ST #2576 Ang 1155
FU O WLAH B NE RS B IRl b, W54 A0 85 7% 1 3
B O LAR B A R Y CK ) Dy i (1) mRNA 334 DL A
TETCTESS( Er N TR AES B e 2
B IZAE RS20, 5 AE SR 38 B4 0 2 75 R A &L
T T 0 e AU A Lo T LR, D v 24 s A
TRT7 DR AL LS
1 w8
1.1 259 k7] 14 B9k 22 11 ( angiotensin 11,
Ang II), Sigma Inc; %% ¥ 1 (losartan) , Merck Research
Laboratories; ¥ FVE SR, ARSI LuAHI 2 ), B 3¢
10 mL, L5 0410027; ¥ 4 11 35 16 2, 5¢ [z e e
2500 ), B3 250 mg, k5 8k01101; Trypsin, Sigma
Inc; Collagenase II, Gibco Inc; Dulbecco s Modified
Eaglé s Medium/Nutrient Mixture F-12 Ham, Sigma Inc;
IR AT (R 2R) , UMDY 2B TREA R BR 2
GiR 5'Br0m0'2,'Deoxyuridind( Brdru), Sigma Inc; /N i
o BGUVLAN B s BE P, s 8 AR TR
A PR 7~ 7]; RNAgents Total RNA Isolation system,
Promega; Access Quick RT-PCR System, Promega .
1.2 SZIGAYES  Olympus IXT71+ A L5 LA & 9¢
6 W55 Eppendorf PCR 4%; Amersham Biosciences F,
R R G5 9¢[H Syngene 5t IR AR R 48, SHEL-LAB
2323 CO, Hi7744; F15% CLASS 100 1% 65 .
2 7k
2.1 oA RS E MFL KRB TR O
L4 i 1) 7 45 - B Harary A, A Sz A Harary
TR A, RN 225 7 AT R F A g . ¥
A1~ 3) d 1 Wistar K B ( HEREANHD) , 75 G B 2%

PE R B, ECOIE BT R 1 mm® K/NRIZH AR, T
R i R BV 5 T A, T 37 COKIB IR 23 I TH
b, B AR ALY, RS 1 I LAAR I 41 i
B, IR s 2 0EiE Ak . 4 C 3, 37 B,
RS EPL A LR o RS e 2 S N R 4y VA (1~
1.5) h, iAo VLA G, 40 vt 25, 175 % B e .
Hoh gi i 85 2 W0h 5 10% i 4+ 1037 0. 1 mmol *
L ') Brbu M2 754852 100 mgeL ', 5553 100 J7 U
L. 4T 37°C, 5% CO,, 95% i 3R 55 15 9%, K
Z15F(36~ 48) h KM, Ji7(3~ 4) d JafliH .
MRS FRE 3 RIS L SUb 2 5 28 e 0V UL
M, —Hh /R e BEEUVLEN R BE LA, DAB
B, AP a FEULE o DL LS B B
St
2.2 5SS EWEFE 3 A, # 1% MG R
FRAERE IR, A AR A ANAR, SE0 3L 6 41 . 1R B X
ZH: AIEAT 250, B2 WSk 107 T mole L™ " 1ML
IR L Vb4 107 mole LML A IR 2 11
+10°° gL lé%?//l\iﬂ; AT 107 mole L ' I g
SRR I+ 1077 oo L7 35 BV O o 16 2 B 40
107" moleL™ ' ML 8K 2 11+ 1077 gL' i & 20
P SR 2R 1077 molo L ' LA B9k %
I+ 1077 goL 7 "B EETESIE+ 1077 go L ' i B 20
SV TR I VR A T 2 R S R P R AR A
WEAE 5206 25 1 L W50 DMEM/F12, TAF K E A
ZLREE I 100 1% .
2.3 CK [y mRNA FKi&/KF(RT-PCR) #0140 g
BER T 25 em B ID, ARRAN IO ELZ 2% 10° A, IE
WRETE 3 d Jo, Bl 1% M35 B 7R 55597 24 h, 04
HATSEEG . 4% 24 h 48 h PIANIT 2N 2, B2 AN
AU ST AR 30, SRELTIME .
2.3.1 & RNA #2544k 2 M Stefan Hammer
schmidt'™ [/ 77 42 BUE RNA, 2260 X280 Il 5 RNA 3K
JERIANE . — 70 CLRAT . 23 6006 B V2 5 4% 1 1)k
5, 1. 0% E0 I R 6 iz fE UK, 110 VO R B YK (0.5~
1.0) h, F&EIR B 550 BT CR AR GRS RNA 1) 58
B
2.3.2 —2VERI-PCR . £ M Stefan Hammer-
schmidt"™ (877 2 ) R 3E R 514, B A58 IR %
Bractin 17514 i Ik 5 28 71 RS SE R A 5 R, ST
b 8RB AR IR B RS LR 1. B 1.0
Lo it RNA T RT-PCR, 5 J W AR R AARFR A 50 UL,
. 41 .
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£35S RNA 1.0 Ho, 50 pmole ML F 3547 1.0 HL,
10 pmol* M. YRS 1.0 UL, 2 X Master Mix 25.0
UL, AMV S #6510 WL 215 5 DEPC-Water . 45 C
JKI# 45 min, PCR 4414 95 C, A2 30 s, Z83E K 30
s, 72 CLEAH 60 s, A AEIA AL, B 72 ‘CLEMH 5 min
(TFHFE 1) .

%1 RTPCRBISIIFFIE R &E

THRB L R

Kb W (O

LRI 5-6CC GCC ATG CCCTTC TG-S - -
TFuEa4  5-CIT AGA CIT GAA GAG AGT TTC-3

TR 5-CCA CAA CAA GIT CAA GCT GAA-3 » «
FWEIH §-AAG ATC TCC TCA ATC TTC TGG3
LRI 5-GAG ACCTIC AAC ACC CCA GCC3

acti 3 21 60

n /
TR 5-ATG TCA CGC ACG ATT TCC C-3

2.3.3 PCR /=W HIk o8 1.2% B i W 5t )i v
7K, 100 V HL R HLYK 1.0 ho B B 5 43 BT UK 2
K%, H Imagel\/[asterTM TotallLab Software ¥ AF 4y #7 4%
WK PBEAE . DL H 3L 5 Bactin JE R AR B A1 LU AR A
h 4% H I FE D] mRNA (A6 ik k.
2.4 M50 NT S AR LIS TRk =
(x Es) FoR, R SPSS 13.0 Geih-#cAt:, £ 4H1R) L8
FHPAIK 27 229001, P< 0.05 4 HAT 525 5
3 #8
3.1 DA RTES SN R O AR 5
24 h FHURAH ., A RTE A AR, 5553 20 i 2R A 1 1A
A, TG B ARIZ 3, 3 d 5 g AT S e e i
B3, ORI IE A 3 . 4N e A AE I S 99%
DL F PRy 20 it A BH R e 4 i, S A i 40 il AN 5
0y UESE R ARET F7 0 40 M 2 AR v, DRk FH 12 4 g
AT IR AT 5
3.2 R BEATAE A S AR B CK 1)
mRNA & JE R
3.2.1 PCR P24y vk Bl R AN 66 vl e
RNA, X260 nm/ X280 nm 7F 1.8~ 2.0 Z [ , RNA A&k
Hbk 5 S 4t BaZyn] UL, 28 S 18 S 4%y M 2 HLii
TORBUR G H e L) 2 A4, UE B LS RNA 1) 583
PE, HOR WLIEDIZH DNA v 4% . 738 5 7= s ik i
Zolr K S INEEANTT .
3.2.2  pEAHSBCAR M IR O LA Y CK-B W 2
. 42 .

mRNA FRIX P REm  SE 45 F R M, 24 h, JIE KRR
gl YW F T K K2 LR KR 2 b
YL VLA IE CK-B WP HE R IA 35 38, 5 105 41 Lk
AW F 225, 48 h, JERBIRIH ZE4: 24 h 1F 00,
M SR K2R R K2 T 2
CK-B WA A T 1E %, 5 15 4 R0 8 3 1k 22
7, WK 2.,

2 HRANREXLKCIAE CK B Rk M
(x £s,n=3)
2R S CK-B/B-actin HL{E
215 o
(g°L77) 24 h 48 h

155 X I 41 — 0. 352 0. 099 0. 352 0. 099"
R4 — 0.762 £0. 1287 0. 855 0. 047°
YL 107 ¢ 0. 662 £0.052Y  0.591 0. 123Y
TR R 1072 0. 667 0. 009  0.446 0. 031¥
WL PE4L 1072 0.78310.022%7  0.416 0. 072Y
B+ 20U 1072 0.788 £0.059%  0.288 0. 033

" HIER AR P< 0.05,2 P< 0.01,Y P< 0.001; 55 R 4
LY P< 0.001( K

3.2.3 R4S FCAR N IE DO LA L CK-M IF 2
mRNA KIEFIREMT  SEU0 25 J AR, 24 h, JJE KRB
g1 ZYPId] T K E S R KR 2
LA CK-M OV Rk 8 2 /b, 5 IE W 4l Lt
AR EEZE ST, 48 h, JERBIRL A GE 4 24 h [H)2k
A MLV SRR B 2B A R AT 2 b
41 CK-B WIER ST IER, 51EW AL B E
ZEg, WA 3.

3 BERESEAENEXCAME CKM RikH G

(¥ £, n=3)
. PR CK-M/B-actin HLAE
(gol7h) 24 h 48 h
T A — 0.67410.086  0.674 %0. 086"
k| — 0.493%0.013”  0.394 £0. 047
bRy 107 ° 0.53910.063”  0.719 %0. 072"
PR R4l 1072 0.519 0. 040”7 0. 688 £0. 023"
LA 102 0.497 £0.0117 0. 655 £0. 024"
B+ ZHEA 1072 0.578 £0.027" 0. 656 %0. 051"
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4 1tig ZHEAE 48 h, REEEXTHT Ang 1151/ CK-B RIAHY

4.1 CK KL R AR B g S B AR 4k CK
L LAN B 2R IE, 2O LA B 1R BE = A QU R
ATP A 2R F R R AL Sl B P G BE/E R . CK
FE G gmit Jy 4 Ff R 430 FLAT, A0 35 2 i i Y
—M-CK . B-CK Al 2 Ff £k ki {& % —ubiquitous
mito- CK Fll sarcomeric mito-CK'® . A= ER4%5 L ATP 7]
Bl LR A T UIR P AN P4 5 7 7% I T B PCr, PCr 71
T AE A M MY CK R B AL 5L g ATP LUAHE
FA . HETE N SMITFEIA R CK-B O FLAL AR IR i
FIEACT A v, W PERR CR-M T FATAR . o0 ) 5
I CK-B [f) mRNA % & 11 280 38 I, A0 JL 48 i iy
CK-MB V.74 () b A5 384 Jin it CK-MM ) Le 431 B3I, CK-
MB )35 PEAR T CK-MM, A b 5 808 CK o 7 BE
&', ATP 5 PCr 2 7] (1 g B e e b i, AT 6 fig
PRI FIHRERS . DLW T UL 2R,
H A7 TG AR SRR 50 LA R 40

4.2 Ang X4 CK [FIZhEGRIE MM &
I B R RGN RAS) (EL R AR A &
TAEM, RAS h EZ A Y i Ang 11 . BE
FEWTFURI Ang 11 AT 52 MO JJL4H 0 355 J) FH 35 5 77,
Lo LA L PN e A TR B A, aE i 5 [k 0 UL
8 6 AR 5 ) s 2T 4 A4 P 8 A 5 RS O WL A, B
RGN T L AR R Ang TR ] F 4441
BRI FL B ULZE D 24 h s, B CK-B W3R 1) %
IEHE AT CK-M M FE (1) Rk /b, W Ang 11 AT
FL A BE AR AT SCHE I mRNA 3R 1A, M T 52 0 il 1)
TR B A D BE AR U Ak 27 S N R IR AT, B &5 A
JEL P B A 1 17 e A0 ) v

4.3 T BT AR O R CK R TR A
(P B RO — ARSI A2y, IARZ A 5T
LW, WS H S 2R SRR e RS 2
By, B % 5 2 B Y R B
R AR Y, IR H VAT 0 S35 . AR
RIS ST SR RN 2 P E
FHF Ang TTECFL BB COULAH Y 24 h, ALRIA Ang
TR 52 M4 B ——CK-B 7 25 (1) 6 a4 88 1 (CK-M 7.
SEMRIE DD, BB AL 5 T 453 Bl AR 16T WA %
BRI, 3T G2 e eI

JIAR CK-M k95 /b, O L4 L i) CK-B AT CK-M
SIS T IR, X R T TR F 4 2, 1 i
PR 7y S Ay AT T AE 23 17K BT Ang TER
O JILAH B8 S AT R 5 i, B 7Rt R 2 43 v e R
ISt R A L4 L e e A 1 TR D 0 40 55 1)
KA R, X B IR 0 ) A T A 1K
P bR SR AR
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