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oncogene serine/threonine-protein kinase-1, Raf-1) . 28 it #h 4% 5 8 7 5% 1/2 (extracellular signal
regulated kinase 1/2,ERK 1/2) Fe#f82 4L 40 i 5% 598 7 %8 1/2 (phospho-extracellular signal-regu-
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LAz Z[isoprinosine hydrochloride,ISO,3 mg/(kg - d) [l &K R A E SR EHEA K14 X, &4
WA RESHISO B N K" RE7 , RS, A% 2 Hz, 3% % 1 mA i % 20 min,1 kR/R, %14 KA
PB LR IR AR SR AL, R RSMU 57 5 mm, Ty k5 w4t AR, TS R B MEX R v B BIFARE, K
BG T BPCEF AR E, RE 49 B £ £HRE, 53 £ £ R E44(left ventricular weight index,
LVWI) = 43 JL & 45 44 (heart weight index ,HWI) ; % 9% #7 i x40 m) £ & £ 00 JLZALZR Raf-1 .p-ERK 1/2 &
ERK1/2 &8 4%, &R L EFarts BA 4 ST K65 E HWILLVWI, ALz 2 Raf-1 & p-ERK
12 ZBakEAFH (P <0.01), 5 MA AT, & 440 ST & # & & & HWI LVWI, Raf-1 &
p-ERK 1/2% & A kAKX (P <0.05) . £5i6  wAMae A 208 ¥ S DU R KR0S IUER d 4k 0T, Bk AL &
XA CHEFE 4 Raf-1 & p-ERK 1/2 &% & 4%, Ti A w4 it Raf/MEK/ERK & & ILiE 5 6915 5 A
FhH Z—,
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ABSTRACT Objective To observe the effects of electroacupuncture (EA) at Neiguan (PC6) on
protein expressions of proto-oncogene serine/threonine-protein kinase-1 ( Raf-1), phospho-extracellular
signal-regulated kinase 1/2 (p-ERK 1/2), and extracellular signal-regulated kinase 1/2 (ERK 1/2) in rats
with myocardial hypertrophy. Methods  Totally 40 healthy Sprague-Dawley (SD) rats of clean grade were
divided into 4 groups according to random digit table, i.e., the normal group, the model group, the electroa-
cupuncture (EA) group, the sham-EA group, 10 in each group. Rats in the normal group were fed with reg-
ular forage. Left ventricular myocardial hypertrophy model was established in rats of the rest 3 groups by
subcutaneously injecting isoprinosine hydrochloride (1SO) (at the daily dose of 3 mg/kg) from the nape for
a total of 14 days. Rats in the EA group were needed at Neiguan (PC6) using continuous wave (2 Hz, 1

T« E KA AR ARG I H (No. 81403460 ) 5 il Hr B 25 2= e 948 (No. 2013 - 144 ;No. XJ2014KJ003)

VR B A T AL v B 2 DR 2 5 2% B A3 2 BE /BT 20 3R AR 91 A6 48 B R Bl o o0 (BRI 430061 ) 5 2. 84848 S8 i S M Hh 2 B B &2 B (i
436000)

WIRMEE 4T 9, Tel :027 - 68889112 ,E-mail :543049619@qg.com

DOI: 10.7661/CJIM. 2016. 11. 1335



-1336- HE PG EE S A 2016 4E 11 46 36 %45 11 31 CJITWM, November 2016, Vol. 36, No. 11

mA, 20-min switching, once per day for 14 days). Rats in the sham-EA group were needled at non-acu-
points [5 mm from Neiguan (PC6)] in the same intervention method as the EA group. After intervention
ECG was observed and body weight weighed in all rats. Their hearts were removed by open heart surgery
and weighed after anesthesia, and then left ventricle were separated and weighed. At last heart weight in-
dex (HWI) and left ventricular weight index (LVWI) were calculated. Protein contents of Raf-1, p-ERK 1/2,
and ERK 1/2 in left ventricular myocardial tissue were detected by Western blot. Results Compared with
the normal group, elevated ST-segment amplitude, HWI, LVWI, protein expressions of Raf-1 and p-ERK 1/2
were significantly higher in the model group with statistical significance (P <0.01). Compared with the mod-
el group and the sham-EA group, elevated ST-segment amplitude, HWI, LVWI, protein expressions of Raf-
1 and p-ERK 1/2 were significantly lower in the EA group with statistical significance (P <0.05). Conclusion
EA could effectively regulate myocardial ischemia in myocardial hypertrophy rats, reduce heart index, and
lower protein expressions of Raf-1 and p-ERK 1/2, which might be one of signal regulating mechanisms for

EA improving myocardial hypertrophy through Raf/MEK/ERK pathways.

KEYWORDS myocardial hypertrophy; electroacupuncture; Neiguan (PC6) ; proto-oncogene serine/
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A% n Raf-1 p-ERK 1/2 ERK 1/2
IE# 10 100.0+15.4"  100.0+15.6*  100.0+3.4*
K% 10 183.7 +22.4 174.7 +20.2 100.0+2.8
HE 10 190.9£19.0*  170.6 £18.8 100.0 +3.5
ME 10  150.5+21.5% 141.8+18.4*% 100.0+2.6"

0 SRR AR, TP <0. 01 5%F a4l Ak, P <0. 05

Raf-1 74 kD

GAPDH 36 kD

p-ERK 1/2 44/42 kD

ERK 1/2 44/42 kD

GAPDH =Gk

-
N
w
N

T IR 2 BRI ;3 WX IR 4 e st
B1 SR04 Raf-1 p-ERK 1/2 K&
ERK 1/2 A3k



-1338- HE PG EE S A 2016 4E 11 46 36 %45 11 31 CJITWM, November 2016, Vol. 36, No. 11

Wit

YER By RSN, 1SO XU (LAY TE PR AE S Fin Ay
A FH AT (500 OISO 738858, 0o SR, 38 oo A% 5
R E SR, 45 50 5 Bt i A R, 2k S S0 L
AMMAE K. K 1SO BT BUK B2 O L5 47 o
JEPT O WUIE 4% S 56 5 FH I sh sy . SI256 r ok
(R G S P B R 2R O JIL A A W 1 e a4
PRI 58 B0 LB I 25 0 97 R0 1) 48 AR AL 2
—, HAHLH S0 WS R 8 TS Sk B 06, O
KIFRifE I i ST BE (ST L) 193h i 72 8 4 o i
WU IMFREE 48 45, IE B IGO0 T 1S B¢ ST B g
HHE - —REST 0.1 mV, SZIRZ5 R KR
FER 14 RIG.0HE ST B Bai v 45 & (P <
0.05) . ASZEAHF 1SO 55 Al 2 7 A RO LR JE
RIS ko HL B ST B 43 BT 0 LB 1t K ST, LA
HWI F1 LVWI PEA G IR AR, 2R FH Hou 3 Bk vk A
MK EARELOJIH L Raf-1 5 p-ERK 1/2 FEHFEIX,
AP0 WUEE 5 Raf/MEK/ERK %5 B 19 8% 2 , LI
PRVTET 7 13 200 FTURE B2 T ] REAF7E PO AL

ERK (555 2 R4 RE) 12 L L N0 &8
R AL, AR ILE) ERK A HA G, 3 R
TNV 2 R AT R AL S AN A 5 L o fk L A0 i
JEAS AL R T 420 ) ERK 452 F R 96 I i A
SRR p-ERK , I-4% 2 4i A% P, 8 95 4% P g
RSN TG o 200 I 2 ML (R AR 545 18 4 T
J&:Raf-MEK-ERK'?" [ H1/) G 151 Ras #K#iny
Raf/[ERK {5 5% Fi&1%, Raf J&8 T MEK FiE b,
H 3 F[A L/} : Raf-1 . A-Raf fiIB-Raf,H+ Raf-1 &
DIREfZ (A  tEFL s 2 3238 Th sz o 2 A0
BRI 2 WA ERK WO B 5 2 1
Ve, JLTE M 2 2SR AL PR . B, Raf-1
FE ERK {5530 e 25 45 hy O B 114 26 10 U8t 0 1 1A
WYER

PARHEIE K B, ERK {5518 % 2 5 ik 1fi 7 AL 2
AR AE 20 72 S ERK 2 5 401 444 7 2 0 A O A9 3
fifi ;s i 4% Raf/MEK/ERK H AR G5 i, EHMY
FRAB TE AT 4 20 A 2, ) 340 i & B0 ERK DA 41 i 3¢
L Z A0 P 20 DO LA O 32 S, ERK %
AEREEAL, F H ERK AT RES 5306 c-fos %55
SR FE R F R 1M 200 WLAR AL K 5 HR3E 2 0E B, 7E 12 1
JE 3 G gy 5 3502 0 B K D B g T ) A S B v 22
JERES ERK I 7 B S 7+ 5, 55 40 B A A A AR R
S AL, BT Raf/MEK/ERK {553 #9815

O WUAE JEE 1) S S 2 — o

rh S 2R 00 WILIE JEEG 24, AR 4 L R R AIE B i IR
I, — e T F - B BRI DR
REIRY e S B A B 7 NN Y (O E AN Y E
Wk Z 28257 GBAR K, BAT T 0 et I I8 45 Z Ak,
KM DRIETRIT D MBI I 2 TR BE 7, RIT
EIRO OB e 5k R ARAE R RIS
(RIX - AR Fa o0&, IR Z K&, Mk Ee
KOGEMZAET O&, BT OZAL%, BE%E, L
TRk (RAK - gAY E T B2, A E
W, o, TRz b L ELU LR T OE% .
DRI, B E SRR, B g 2 a7 L
B IRA PN G B IA O IR DG e B AL T R 4 2R Bl i
A

ARSLIGTF LS R8N ARSI S 45 4 K BLO
I & B, R4 ST Bedty s g B2 W 2, HWI AT LVWIL
B T, Fe W B2 T VRS 1SO i Ak B L2 it A
B, HUEFZHBEAS MK ST BOK T, KRGO WUIE 5 45
B, DT 35 0 LB BR300 . 5 1 3 4 L g, i A 4
Raf-1 1 p-ERK1/2 7.0 WUIE JE 4 2 v e 3k 0] I 1
% &K RafMEK/ERK {55538 4o B2 , 2835 #HE D
AR Raf/MEK/ERK 15 538 B0 T A 250 il O
WUREJE ) & Az o BR80T RS0 HLA1 2t Raf-1 il
p-ERK 1/2 Fikiski /b, $2 7 HL BT N 5 7 CRE % BT A £
S PO X P RE S AT O WUIB S ML H L Bk
WEHBMABE, 25 LR, e Ho LR
JEEHLHI T fE 5 4 Raf/MEK/ERK 15 5 38 B% 0% A
R, BRI 72— 0T

2 % x #

[1] Bajgelman MC, Dos Santos L, Silva GJ, et al.
Preservation of cardiac function in left ventricle
cardiac hypertrophy using an AAV vector, which
provides VEGF-A expression in response to p53
[J]. Virology, 2015, 476 106 —-114.

[2] Bernardo BC, Weeks KL, Pretorius L, et al. Mo-
lecular distinction between physiological and path-
ological cardiac hypertrophy: Experimental find-
ings and therapeutic strategies[J]. Pharmacol T-
her, 2010, 128(1): 191 -227.

[3] Bacchus R, Singh K, Ogeer I, et al. The occur-
rence of left ventricular hypertrophy in normoten-
sive individuals in'a community setting in North-
East Trinidad [ J ]. Vasc Health Risk ' Manage,
2011, 7: 327 -332.

[4] Zhang Z, Li S, Cui M, et al. Rosuvastatin en-



v Y PR A 24k 2016 4FE 11 45 36 #5511 3 CJITWM, November 2016, Vol. 36, No. 11

-1339-

[10]

[11]

(12]

[(13]

[14]

[15]

[(16]

(17]

[18]

hances the therapeutic efficacy of adipose-de-
rived mesenchymal stem cells for myocardial in-
farction via PI3BK/Akt and MEK/ERK pathways|[J].
Basic Res Cardiol, 2013, 108(2) : 333.

Zhong Y, Wang N. Traditional acupuncture and
myocardial ischemia[J]. Int J Cardiol, 2014, 177
(2):635.

AT R, A, 4. I BAT F JR7E  BUIE — 3 vk
PPk Lo IUR R E R [ . AP E AR 283, 2010,
12(30): 3686 —3688.

HEERE, A U] B0 F T O L DR UIE
JE OB R [ J ] IE R A g R g A 2
%, 2008, 3(6): 319 -321.

EAE WL RET A AR O B O Bl i
PRI R B0 8 S I — 2R A R s [J . PR
%, 2010, 51(9): 814 -816.

S, B B, S ORUE — 38 AR Ao L
e i AR R B O LA 2 A W S R A s [ J ] 380
JbpEE 4, 2006, 28(10) : 3 -5.

PR, A BUE " X H T O DL K RO
fJL SOD .GSH-PX i #1: 1 MDA & &5 [ J 1. Wik
P EE B A 4, 2006, 8(2): 15 -16.

JeAT %, EA WP, 55 AEHE A B ok B B0 L
BN L ] AP E L G 2%, 2009, 18
(29): 3541 -3544.

I, A R, B YOG AME R B A F2 0
L5 P — ARG [ J ], h A R
Zi2&, 2007, 22(8) : 543 -546.

EAe IR, R, S B NG X E RO Bl
RO S MR ILAS W e &5 e 2 [ J ] BT RIRIESE
2009, 34(3): 180 -182.

PO, A OB — 3 Bk X H T MO L KB
Ang Il .ET J CGRP sz J]. hERESE , 2008, 23
(3):150 -151.

LiJd, Li J, Chen ZB,
Neiguan (PC6) on cardiovascular disorders: A

et al. The influence of

review of central neural mechanisms [ J]. Acu-
punct Med, 2012, 30(1) : 47 -50.

A N RSEFNE R HORTR. 06T KA O T/ A7 58 5
SHFE S A L) @ %0 [ OL . http :/www.most.
gov. cnffggw/zfwj/zfwj2006/200609/t20060930
54389 .htm. 2006 -09 -30.

Yin W, Zhang P, Huang JH, et al. Stimulation of
k-opioid receptor
cardiac hypertrophy and fibrosis[ J ]. Eur J Phar-
macol, 2009, 607(1 -3): 135 -142.

Kralova E, Mokran T, Murin J, et al. Electrocar-

reduces isoprenaline-induced

diography in two models of isoproterenol-induced

[24]

left ventricular remodeling [ J ].
2008, 57 (Suppl 2) : S83-S89.

Wright JW, Mizutain S, Harding JW. Pathways in-
volved in the transition from hypertension to hy-

Physiol Res,

pertrophy to heart failure [ J ].
2008, 13(3): 367 -375.
Kamio N, Akifusa S, Yamagnchi N, et al. Induc-

Heart Fail Rev,

tion of granulocyte colony-stimulating factor by
globular adiponectin via the MEK-ERK pathway
[J]. Molec Cellul Endocrinol, 2008, 292 (1 -2):
20 -25.
Manning G, Whyte DB, Martinez R, et al. The
protein kinase complement of the human genome
[J]. Science, 2002, 298(5600): 1912 -1934.
Liu L, Cao Y, Chen C, et al. Sorafenib blocks the
RAF/MEK/ERK pathway, inhibits tumor angiogen-
esis, and induces tumor cell apoptosis in hepato-
cellular carcinoma model PLC/PRF/5[ J]. Cancer
Res, 2006, 66(24): 11851 —11858.
Alvarez-Jaimes L, Feliciano-Rivera M, Centeno-
Gonzalez M, et al. Contributions of the mitogen-
activated protein kinase and protein kinase C
cascades in spatial learning and memory media-
ted by the nucleus accumbens[J]. J Pharmacol
Exp Ther, 2005, 314(3): 1144 —-1157.
Kin H, Zhao ZQ, Sun HY, et al. Postconditioning
attenuates myocardial ischemia-reperfusion inju-
ry by inhibiting events in the early minutes of
reperfusion[ J ]. Cardiovasc Res, 2004, 62 (1):
74 -85.
Sun HY, Wang NP, Kerendi F, et al. Hypoxic
postconditioning reduces cardiomyocyte loss by
inhibiting ROS generation and intracellular Ca®* o-
verload[ J ]. Am J Physiol Heart Circ Physiol,
2005, 288(4): H1900 -1908.
Lenormand P, Brondello JM, Brunet A, et al.
Growth factor-induced p42/p44 MAPK nuclear
translocation and retention requires both MAPK
activation and neosynthesis of nuclear anchoring
proteins[J]. J Cell Biol, 1998, 142(3): 625 -633.
TR RO AR ) S BT B LB IR Kol 3R
RAOCEN ERK MBI ]. hEBEERE,
2004, 24(6) : 544 -546.
T HRF (M) s & % 8 F H W,
2008:184.
() Fok#eid. R [M]. bt AR A i,
1956:25.

(ki :2015 -01 -13  {&[A1:2016 ~02 -22)



