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HWE BE AR LA A X RAF] B R xS Ilbk o K R0 Iltn I 5 G B R A 8 %ok, ik M RAE
M SD K R BRI F A MG A A AR A X ) skl dF 23 RA, HH10 R, RAESHH
B+ 7 B LA £ (85 mg/kg) ) 4F K RS sk s A A 4+ R] A XL 9 Bk dE 2 4F R$EAT TR, i i Western
blot A& H AR, LA b 4H 3T )5 &40 K R e fi & & it B A (protein kinase A,PKA) . %& & # & C(pro-
tein kinase C,PKC) % %& & %8 G(protein kinase G,PKG) A X T8 T/, R LS Barig,
A28 PKA \PKC . PKG #9 £ A 2% (P <0.01) . HHEA A LE, A X455 84 PKA PKC.PKG
O R L EHEMR(P<0.01,P<0.05),3E 24 R4 PKA &G AL THAL(P<0.01); 5 A X4bE, 7]
el dF 244l PKA \PKC.PKG #9222 7% (P<0.01, P<0.05); 5% sk2a b4k, dF 2 4E k4
PKA .PKC.PKG &£ 7% (P <0.01,P <0.05). i B4 A X R A7) 5 T vl BAK S MLk f K
Rl Lgm R R & B 69 K 2, B SRR AR RO AR T8 B0k
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Effect of Electro-acupuncture at Neiguan (PC6) and Lieque (LU7) on the Expression of Protein Ki-
nases in Cardiomyocytes of Myocardial Ischemia Rats WANG Ying, LI Di, DAI Jian-yu, LIU Yu-fu,
JING Qin, WANG Xi, and WANG Lie Faculty of Clinical Research on Acupuncture, Acupuncture and
Massage College, Liaoning University of Traditional Chinese Medicine, Shenyang (110032), China
ABSTRACT Objective To study the effect of electro-acupuncture (EA) at Neiguan (PC6) and
Lieque (LU7) on the expression of protein kinases in cardiomyocytes of myocardial ischemia (MI) rats.
Methods Healthy male SD rats were randomly divided into the control group, the model group, the
Neiguan point group, the Lieque point group, and the non-meridian non-acupoint group, 10 in each group
by random digit table. The MI rat model was established by injecting isoprenaline hydrochloride
(85 mg/kg). EA at Neiguan (PC6), Lieque (LU7), and non-meridian non-acupoint were respectively per-
formed. Changes of the expression of protein kinases [ such as protein kinase A (PKA), protein kinase
C (PKC), protein kinase G (PKG) ] in rat cardiomyocytes were observed using Western blot. Results
Compared with the control group, expression levels of PKA, PKC, and PKG increased obviously in the
model group (P <0.01). Compared with the model group, expression levels of PKA, PKC, and PKG de-
creased in the Neiguan point group and the Lieque point group (P <0.01, P <0.05). Expression levels of
PKA decreased in the non-meridian non-acupoint group (P <0.01). Compared with the Neiguan point
group, expression levels of PKA, PKC, and PKG increased in the non-meridian non-acupoint group and
the Lieque point group (P <0.01, P <0.05). Compared with the Lieque point group, expression levels of
PKA, PKC, and PKG increased in the non-meridian non-acupoint group (P <0.01, P <0.05).. Conclusion
EA at Neiguan (PC6) and Lieque (LU7) could decrease protein expression levels of PKA, PKC and
PKG in rat myocardial cells, and the effect of acupuncture at Neiguan (PC6) was better than that ob-
tained by EA at Lieque (LU7).
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2 WL ISR 5| 2 26 2 G 1A S B B3R
SN2 TR 9« FLOIR T RO T A
FAL, LB O BRI . A4 RGO R IR K
5 0 U 308 B, o, SR 22 SNBSS B AR 4P 4 1, Ak
I RO A 2 2 7 ORIATT ORIk, Y
SO0 WL I B 4.0 D RESE WA Y SE B AT 2. )32 HF
J& 2 HCAE PR SR B P R 2 2R 4 L
EE Y BT LA S R AR A R . BEE ST A
W2 0 22 J PN RN B L JUL &40 i 2 DR 266 3K £ 52 i
AR & B B0 12 35 B 5% i 2400 8 DL 3%
E, ASZIGHIE S Western blot #6545 A, WS & 1
W rh 5 e 4 2 BB AR 1 PKA (PKC . PKG, fE 4
BerOsk e WLk L iR TR o

5%

1 S2EGEhY  fE SPF gt SD KL 72 H,
6 A%, /RE (200 £25) g, ML T RAAYHAA R
SN EV R, AR PR R IE S : SCXH (12) 2010 - 0001 , i
FAF AT HIE S . SYXH (i) 2010 - 0001, % i (24 +
1)°C FHXHRIE (50% +5% ) 3@ s 1 4.

2 R AR G A (b s R A A R
HARAE, S :P11011) ;3 NS IR E (£
SIGMA A #], #1t5:15627 - 5G) ; 4 FiEh 7k (35 #k
B FZA AR 5 : B12050802 ) 5 — # H 3L
G L (At i E B A AR A R THEA A 4t
5:22Q103150) 5 T e B A R 40 (Ao & 1 B A
PIHARE R TAEA ], 15 :10D10143 ) 5 H &R (b
U E B R E YRR A R SR A A, S
21F101162) ; % B 2 i (VLA ARE T, 4t
5.270023 ) ; Anti-PKA antibody ( 2 [ Abcam 2%
"], 41t 5 : 20120910 - 01) ; ti-PKC antibody ( 2 &
Abcam A7, #5:20120916 -01) ; Anti-PKG anti-
body ( 3 [ Abcam /& F], fit5:20120919 - 01);
Anti-GAPDH Monoclonal antibody ( 2% & Abcam 2
"), #5:20120912) ,

BL-420S A= WHLAESE 50 R 40 (AR 48 BB A R
3w]) ;6805-D LAY (il sk BE & A IRA R ;
B R F(RS223 b2 ISR R A FRAF])
HEfEMTCEET R EH (25 mm x0.25 mm FRJH 57
il ABRAE]) ; -80 CHEAREIKAS ( HAX SANYO H

e ;EPS300 HLyk X ( i RBERHE A A )
TGL-20M i & 2% R B0 HL FE R R ¥ 48 L JB- 2
RUTER % ) Bk A% (L #E R R IR A BR A D) 5
AX-TIX FHFE RS (] R BAR BT 8 k) A PR A
F]) ;BCA B A/ il 50 & (At s = BB
HARBRTUELAH) .

3 BRI A R TWOTE CRAT0.3% %2
2240 (30 mg/kg) 2K B T NG Js 1 S AR A 7 JRR I
SRIGAMEM [ THAE & b 8O B, filiif 1B #
RET O IR R 10 H R R
SRy Xk BEA, D PSR B A e — R M 22 s A i S A B
57K (85 mg/kg) , Hoar 62 HORBUAFE 7 X E 5 = N
B IR % (85 mg/kg) , YI[EIFE 24 h 55 2 YRS AR
G PR AR O B . 2 PR ST E , 240 L
LT P E AR SO, I ST Beda s QRS
5 220N =3 NI U 11 S R (VTN E S S
G PR TEBUR I . BRI R N 64.5% . FAT
HFRUER 40 HK B ABFFEXT S, AL /3 A R A4
WAl B shdl AEZAE AL, a4l 10 H, Fghss 3
RIFURIEATEEH T 0

SPOTII Vie EHE EEE SRLIPN Ky
RIS J7 5 S BN 7 A7 0y ¥R 64T
AL, ARG AR OE AT R BRUE TR IR 55 A % 2k 1) A
FERETIMZ RIS LAHR XL T 2 mmo fFK R
R I HU BTG LA 2% 08, 9% 2 ~ 20 Hz, FLii ol
2 ~3 mA , HLJR B LK BT Gt 30 F A B A —
SR 3h N B, ¥ 20 min, B K 1K, ELE
7 RN B SRR R T

4 KpiHEts KTk

4.1 Wb RSV R BUOM RS AR R
Wi AbFE G , FEUKAS R4y 2 O A 27, vk A R
KPR T, BY 20 B ORI A V= (B R BT T A2 47 0
o WALEMACHSH EP 4, #% % -80 Cild
TRIRPKAE PRAE I . 2 1 PRI O KB LA 8L
G HCE TS KA, itA 10% (10 mLA00 g)
SRk TS 0P 2% 30 min J5, FHR R K 24
fR RS2 1.5 mL JCi EP B rf A B.OHL, 7E 4 C
ZFF 12 000 r/min 2.0 10 min, BUH b3 i 2
T 1.5 mL EP 4+, =80 CUkA PRI,

4.2 Western blot fiilll PKA \PKC PKG SDS
EEERIE  BERABIK: E 12% 508 I8 R A
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WEBERTPTEREZ 6 cm,24 CERTIEZY
0.5 h Z IR A58 45 il 5 Ve 4 I, T 4 25 (B vl I
ST BIHE 460 A VR 48 e b B AR T PR R K- TR B
IR E H S SDS EREZ w4k 20 1 HBIR
.3 1.5 mL B.0%F 12 000 r/min & .0
2 min, /K& 5 min i H%E2EM, AT
0 NG R e ) NG ER7 & U G T
AL ) | 2818 R BT, TR IR AR 50 pg/fL b
Fo maam, TTFHIE (HIESHCIRA K 80 V, 4
15 min, 3B E 120 V, LIARELH RSN 32) o

FLEG T « B FSE T o 6 A2 005 P % D e W e R Al
#E#s PVDF JBEBY il & 38 K/, IR 5 min, 2% 0PIl
(030 min, BEACS A K, AR TTRE, 22 vhiliR i
30 min. MBEIAR T BERE , 2 bR BT A Ve 4 I 5 2
NEEEGE wp i b, 76 28 vh v 4% Tl — 8 4R — Ik —
B — U8 A% — PHAR (ML 50 8 A e RS b e,
i L (R RS %0:80 mA ,20 V,3 h) .

GoPE SN RS EECT , i TBST MR ] 1 i2 i
Je % 25T B A (5% BUBR IR ) H°F-ILH 37 CoKiR
B 1 ho XTERARE Marker B F g BARE ST,
[Fi) o470 FH B ATV R 3 VR B, — AR A A4 50 4%
H1,37 C/Kin=w 1 hJ5 4 Cilik. A TBST 7%
TEPEIR FWTE 3 YK, B S ming [FE iR EHA
BOE P S5, 37 CRKIBESIHE 1 h )G,
TBST e FBEARRIK vk 4 ¥, B 5 min,

ECL fb 2 06 W% R85 FE IS, B M5 44 it
JP B R A AT AR R 2 A s IR, Y S I
ECL B IGH , #F 25 22 38 <t I TR da b it a4l 5 5
(145 55 3 24 R R WG] [B] o S8 R B X O A, TG
BARERR S, AR EEED R AERIR
LR 5 ~10 min, LR H B R 1k,

EEWE VG AT < W I AT, PRI e 1] 58 Ak 3
G HT B AR 2578 RN S 5500 10 1 ' 2 3 DL S
HfEo

5 Siifpdsi: R SPSS 17.0 Giit2r#ft,
FIHHELL x £ FIR B G OCR A T EREA )y
225081, P <0.05 NZEFAH G4,

# =X

1 BARBTHUE —BORA R SER Al
FHRRKE POk S M, KRS R iF, ©
EOLIE , SN e AR E N, OAE T, X IR AR R
TES A BEER 7K, A BR85S 52 3 A G 7 W 2R
BEIIAL A Sl B ik 2 AR 22 3R UL TE 4 1SO

Ze, KRR B, (R BARIOOEE, ROV B §E, 7
AR, AU AR R SE T fHll T8 7 K5,
PR SR AN A il oA R RS piUIR S 4 e, B BBOE
T, PR E AT T, (EL PN S AL A k7 AR BOR AS
by s BARU A AN AR 2 Al CA AE MUIR S AE T i B b i
W) A3

2 HARBOCHETRBEZL(ETD) 2R
boR el PO H DN RN N b o T R A =2 VSR B
A ARZAR AL N SRS SRR BO R T B0
LA G E R SL(P <0.01) . 55 ek« £ 3
JE N SR RIS R R BRO r B T P 2 A A S it
FEN(P<0.01,P<0.05), HNKRHAKRKOCHEET
e HL ST e 2 B O T A kL AR AR A R RO
LA T i e e o geit o (P >0. 05) .

F1 HFARBOHEETHEBEMLE (x=xs)
2151 n TEREHT by V) EflfE
if i 10 0.14+0.06 0.13+0.05 0.15+0.04**
i 10 0.13+0.07 0.04 +0.03** 0.04 =0.03 **
N % 10 0.14+0.03 0.04 £0.01** 0.12+0.04 *2444
27 10 0.12+0.03 0.04 +0.02"** 0.08 +0.05*~4°

Je£4EX 10 0.13+0.03  0.04 £0.02*" 0.05+0.02°*°°®

T ARG T AL, © P <0.05, 7" P <0.01; SA4I b5 H
#,%P <0.05,%4P <0.01; 5K # 47 # lL#,4P <0.05,
A4p <0.01; 5 KAWL, OP <0.05,°°P <0.01; 551 k4
#,%P <0.05

3 FAKRBRONYIE PKA PKC . PKG %kl
(R ZFEAMENE SRR, 5
X HEA F 5, A 4] PKA \PKC \PKG ik i 3
ThEn, ERA G EE (P <0.01) , SHRIZH L,
N7 B Byl PKA \PKC \PKG ik it il 3 %
K, 22 RH5H#EX(P<0.01,P<0.05), 5H%
A Heg, P Bk AEZTE T4 PKA (PKC \PKG #ik it
BENE, EZFA5FE L (P <0.01, P<0.05),
55 s, JE &R 4 PKA \PKC \PKG ik i
WEE, EZFA5I2EE (P <0.01, P<0.05),

R2 FBAHAKRE.ONLEE PKA PKC .PKG

X FRB I (X £s)

4 n PKA PKC PKG
X 10 1.307 £0.100 ** 1.34£0.16 " 0.190 +0.016 **
1A 10  1.926+0.137 2.09+0.18 0.347 +0.032
APS 10 1.4790.015 ** 1.58 £0.06 **  0.240 +0.013 **
Bl 10 1.644+0.038** % 171.82+0.08*%  0.289+0.009 72

JEZ9EC 10 1.806 £0.075 %7 424 2.04 £0.11244 0.336 £0.036 2444
W ST A, *P<0.05, " P <0.01; 5N R4 L #, 2P <
0.05,2%P <0.01; 5% k4 L%, 4P <0.05,44P <0.01
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cyclase,AC) ik, i ATP %75 J5 cAMP, WA T
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BT, MR 52 ARAS B, B 3E ) e 22 7Y
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