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Discussion on Immediate Effect of Meridian Acupuncture on Migraine and its Mechanism
Yu Xiufeng', Tian Lijun’
(1 Graduate School , Tianjin University of Traditional Chinese Medicine , Tianjin 300193 , China ; 2 Department of Encephalopathy ,
Tianjin University of Chinese Medicine Affiliated Wuqing Traditional Chinese Hospital , Tianjin 301700, China )

Abstract Objective:To observe the therapeutic effects of meridian acupuncture on patients with migraine, and to investigate the
mechanism of the expression of calcitonin gene related peptide( CGRP) , plasma endothelin( ET) and five serotonin(5-HT) . Meth-
ods ; From February 2017 to February 2018 ,85 cases of migraine patients were diagnosed in the outpatient department of Neurology
Department of Tianjin University of Chinese Medicine Affiliated Wuqing Traditional Chinese Hospital were selected and randomly
divided into 43 cases in the observation group and 40 cases in the control group according to the random digital table method. After
excluding the 5 cases of adverse reactions, the 2 groups had 40 cases in each. The observation group was given acupuncture at Jiao-
sun(SJ20) ,Fengchi( GB20) , Waiguan ( SJ5 ) , Yanglingquan ( GB34 ) and Qiuxu ( GB40 ) along shaoyang meridian, and the control
group was given non-acupoint or non-meridian acupuncture therapy. The migraine scores and VAS(visual analog scale) were evalu-
ated before and 0.5 h,1 h,2 h and 4 h after treatment. Radioimmunoassay was used to detect calcitonin gene related peptide
(CGRP) and plasma endothelin( ET) and the five hydroxyserine (5-HT ) was detected by using ELISA ( enzyme-linked immunosor-
bent assay). The expression was observed before and 4 h after treatment. The mechanism of acupuncture along meridians was dis-
cussed. Finally, the adverse reactions during the study were recorded. Results; 1) The clinical effective rate of acupuncture on mi-
graine was 90% in the observation group and 67. 50% in the control group. The clinical efficiency of the observation group was bet-
ter than that of the control group. The difference was statistically significant( P <0. 05) after the chi square test. 2) The scores of mi-
graine and VAS of 0.5 h,1 h,2 h and 4 h were decreased than those before treatment ( P < 0. 05). The migraine score and VAS
score of 2 h and 4 h were lower than those in the control group after treatment( P <0.05).3) There was no significant difference in

the expression of CGRP and ET before treatment in the two groups( P >0. 05). Compared with before treatment, the expression lev-
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el of CGRP and ET after the treatment of 4 h decreased in the 2 groups( P <0.05) ,and the lower levels of CGRP and ET after
treatment in the observation group were better than those of the control group( P <0.05).4 ) There was no significant difference in
the expression of 5-HT before treatment in the 2 groups( P >0. 05). Compared with before treatment ,the expression level of 5-HT
was up-regulated in the 2 groups after the treatment of 4 h( P <0.05) ,and the observation group was superior to the control group
(P <0.05).5)In the course of the study,5 patients had adverse reactions, of which there were 3 cases in the observation group( 1
case of needle sickness,and 2 cases of local bleeding) ,and 2 cases in the control group( 1 case of needle sickness and 1 case of lo-
cal bleeding) . The patient with needle sickness can recover when withdrawing the needle lying on the back. Local bleeding was pro-
cessed with local press for stopping bleeding. No serious adverse reactions occurred during the whole study. Conclusion ; The imme-
diate effect of meridian acupuncture on migraine is relieving the symptoms after 0. 5 h's treatment,and the effect is best after treat-
ment of 4 h. The immediate effect may be related to the up-regulation of CGRP and 5-HT expression and the down-regulation of ET
expression.

Key Words
endothelin; Enzyme-linked immunosorbent assay; Five hydroxytryptamine

&4 S R245 X HERFRIRAD : A doi:10.3969/]. issn. 1673 —7202.2019. 06. 050

Acupuncture along meridians; Migraine; Immediate effect; Mechanism; Calcitonin gene-related peptide; Plasma

FEI 28485 22 S AR 1A T B R K 7
57, BRR AL, OB 2228 B 1 F 24 B
Z—o MR BEA BE R U AL L I AT 1Y) B e
A LR R O R P9 9 1 A%
R NS IRTIFY B DK DAV T LB I i A 14 S5
A MIARYT IO A B R B T R A 1 S A
R, 8 B T BRI UAL, Tt — 2k 22
SRS AAUA IR IE S, S A BH , 575 A5
ARMBERE S o T Rhk T, TR TR X —
B R B B HEAS IR T LA, T AR 2 O AT 41
R BN N AT H05 % . AT I
S — P LSS AR S D AR BB,
Aol MKt 2R DGR AR, ESERT S
S B Sk 9 ) R0 RATAENE 3 25 57, — P& PR Y A
R T I S L D Sk 1 FE S T
(9 2 A5, it 3 AR S 88 10 47 R SR 15%
Hoh vk B2 BB 4 45 i 98 B X
S A R S0 X S8 S5 A, R I S Y A i o
o AR SR BT, A Sk R TR T Sk KU
W, H AR AL 22 A SR o0 A X, AR K S BAR
BER B T RAIFTE P 22 LD B 24 22 B 30
SR R BT R A Sk RO 2 B AR I A
SONE, BRI 07 22 0] O Sk A5 1149 B 220 3880 1oz A 9
b, B, ASPRABURE T8 2 B R T O Sk T S8, X
FRDZION AL TIRASR . BRE TR .

1 #EREHE

L1 — %%k ®H 2017 422 H £ 2018 4£2 H
R B 2 R B e 3 v BE e i 14 i Sk T S8
85 W B FEXT R, AR LR 7 24 73 Dy W46
H(n=43) FXF AL (n =40) , HEBRAS KL A S 4]
i) 2 43 40 ], 2 AR F AR PR AR |
S P B BE | K TR R A A0 A A Sk T 4R 52 I 1 4
ATTRI R, 2R G (P >0.05) , BA7 A
Hetk. W1,

1.2 2

L2 1 PRERIDTRAE 20 2004 AR EIRS A 2
12011 AR rp Sk R 2 Wit o7 45 B i 1 D K 12
WITbRIfE Sk T ™ E R B2 b o 5 HL R IR Ay Hh R
SRR E R s L LN S B | S iy
BE SR A2 S0 7 B S BPRAR
1.2.2 RSk ZMER RS8R
A i i N RIE A v 2 2547 MDA o C P R IE 12
W AR ) P Sk R S AR

L3 QIARRHE 1) M kors RO AA R S AE 1 4 LA
b SR A AR R A Ol 10 h B8
CT 1/ 5 MRI $940 2R DL 5 5 2) i Sk Jf 190 A 22
PSS R A st v Bk e , MO 25 08 32, HoA 3T A
AR SR 53 ) AL P 2 B AT LS L B R
HR I BB AR R AEE L 54) AL 1 T I
oI A H. B ES NI A RS

®1 2ABEFEELKFRE

0] AR PE5 i Sk AR Sk A AR Sk RFEL I TR)
(v=s,4) (B b)) (xxs,5F) I/, i) (v =5, K/H) (v =5,/ J])

WL (n=40) 37.17 +7.68 11/29 2.25+1.34 22/18 4.92 £1.01 17.06 +6. 54
XHIRAL(n =40)  36.81 +8.02 10/30 2.27 +1.26 23/17 5.02+1.05 16. 98 +6. 69




A B2y 2019 4 6 H 5 14 555 6 1Y)

- 1583 -

L4 HERRARUE KBRS BB B TSR 5t
AU MV A B A S J S A P 1 R

L5 Wi SalBRbrmE 1) 32138 K A Ko so™
HA RN, AN E AR S 52 R, T UG BRI A
o 2) X FHMMIEZE , RE T AT IR)T, T

LSS Rt 7 ALk
1.6 JRIT ik
1.6.1 WY PHALBUHNNLEN S B e A

B LA ] [ ZR 0 o M X 44 R 5 7 6) U BH 2 1Y
FAPN R HP O B SR A e AL 5 A4S0, B
YEXZ: BB I 20 42 (5] v B2 24 Be AR 28008 A0~ 0 2
) CEFR ) L LRI B 5, ARUT 35 i
B 3R-AE AT US , B AT 30 min, 1 /d,

1.6.2 XfRRA  FURLAMERAE J5 12 2 BREUH ] WL 4%
A, RHHESAR I 5 2, BUR AN R A 4 rh A
ARR RS U5 YN IS5 253 S W s i ) S N
2P BB SR 55T 1 AR 0 B AR BH 28 1 v
ORI L b . B 5 30 min, 1 k/d,

1.7 WEETR

L7.1 fiskdmfRar 1) S kAR 2 R Rk
R0 ~5 YEHRYO R B FR 3 0 ~ 5 4356 IR %
PLERRIRTE RN 6 730 2) SR 0 73 N A Sk
BH 32 Gy NAFAE IR FE VLI 34 7y IATTE R IR ;6
I NAFAETE IR o 3) SRImAFEE I a) « Sk T Fp 2L )
[ERT 12 h g 2 35 Sk FF 2y ] 4 T 12 h 48 h
Z IR 4 g5 SRR RRLER (B R 48 h Oy 6 7334) 1l
W 2 SR < 8 A/ R 5 ROt R SE I O 5
BRI 3, IR 4 J3 o RSk AR 3
SR RAEUEL SRR AR SRR R [ FIAE ) A 22
SIZRE T SR i Sk 8 AR PEAG TR YT R A
RITIE 0.5.1.2 F14 h #1794

1.7.2 SRIPAEREE Wl 5 205
( Visual Analogue Scale, VAS) PEAL i 3k i B & 19 9&

AELIE, TARITT JA97I5 0.5.,1.2 14 h 7 VAS
A
173 R S 0 O DU V65 3 3% 4 AR 6 Bk

(CGRP) M2 M Bz 3R (ET)  Fih 77 AT AG 7 e
4 hop R A LSS L M B 20 A8 3 K AL S mL,
R JHIR M4 A FHINA 10% EDTA-Na, HIHI KR
FELE R4 CRMRIR B OPLE LA e, e
243000 /min, B.0> 10 min, BI85 1A TR S
JEVEIE CGRP I ET, 4% 4% I CGRP 1 ET it
el & (R U WUAE YR A IR A WD) W] 5
BEATHRAT SRR BE MO SR v WA (PP B L

M 5T BT H MR, A5 SN-682) i &l
N HATIE 3 CGRP 1 ET [)3R357KF .
1.7.4  ELISA (IR G5 W B 000 2 ) #5012
We(5-HT)  FIRITRIANAIT I 4 h 43l R 5
IR R ER K 1M S mL, BT SR A 2R 1M A% rp P
JA 10% EDTA-Na, il iR IE G 3 5) )5, 76 4 C
AR O LSS B aEA T 0, % Hh 3 000 r/min,
230 10 min, B EIE AR ELISA 25050 & ( Eig 7S
YA A BR AR M 5-HT 1R,
L7.5 ARRMN CREIGEE RN R AR
KR N B
L8 JPRHERRME 1) Im RIS 1697 J5 T =k I
FUFBC R EE > 70% 52) 3% 3097 5 i Sk 0 By
WAFEE > 50% 53) A 50 18T 5 R Sk 0 B ik b
FEFEAE 20% ~ 50% Z [0];4) Toik - 697 Fa M =k 9 A1
SRR <20%
1.9 Geit#Jrik SRAD SPSS 22.0 Gt kit
Bl AT, TR BAE DAL £ AR (v £5) F7R R
FHBCXS ¢ A6 95 Rk FIAS 36 5 THECRERER T 43 o/
(%) Fm, XH x* K. LI P<0.05 HERAHS
E-3'&
2 #R
2.1 2 HBERARITRLE Bl R A R
90. 00% , % REZH Hy 67. 50% ,2 41 Ak 25 A G it2¢
BEX(P<0.05), W&2,

2 2 EBERKBHERTHCR

I PRAEW] WAL AR oAk HROE
By () () () (%)
WEEL(n=40) 16 12 8 4  90.00
STHALL (n=40) 7 11 9 13 67.50

205 XZ/P s

8.389/0. 039

2.2 2 HIBFHIRIT AT I kT AR50 F1 VAS PE53 [
B2 HBFEIRITIE 0.5.1.2 A4 h (R kB0
I VAS PR PIBSR ST RIAT BT FEA% (P <0.05) , WA
HIRIT G 2 4 ho Al SRR AR ST R VAS PR3 550 BRAT I
B, ERAGFEX(P<0.05), W3,

2.3 2HBHIBITHNG CGRP MTET Y LLE. 2 4
BHIRITHT CGRP Al ET ik S, 2 R G 2#
B (P >0.05); 5yRJT AT LA, 2 1RIT )G 4
hCGRP H1 ET 335K EH FH (P <0.05) 5 Mg 4
1RITIEXT CGRP A1 ET {9 N JE7E AL TX AL (P <
0.05), W#E4,

2.4 2HBFIBITHIG S-HT FikbE 2 4Hm#H
IBITHTS-HT RIX AL, Z R gt L (P >
0.05) ; 5IRIF AT ELER, 2 dHiRY7 )5 4 h 0] L 5-



- 1584 - WORLD CHINESE MEDICINE June 2019, Vol. 14, No. 6
HT KK (P <0.05) , WAL TR IRAL (P < Jrad B ik 7O AT A WL i A8 22 30 Y ML

0.05), WK1,
R3 2HEBEBTRIRRLERS VAS iF45

LEBE (v +5,5)
215 Sk B> VAS P43
MEELH (n =40)
b=y agif] 16.53 +3. 47 8.92+1.44
WBIT)E 0.5 h 14.27 +3.54* 6.42+1.53"
HIFE 1 h 13.98 +3. 66 * 6.01 +1.42*
IBITIE 2 h 10.33 £3.14*2 3.80+1.46* %
BIrfE 4 h 6.56 +2.45* 2 3.14£1.21*2
X HRAL (n =40)
Saradiit 16.82 +4. 11 9.01 +1.51
BIF/E 0.5 h 14.55 +3.62* 6.51+1.73*
AIFE 1 h 14.16 +4.08 * 6.14+1.52*
BIFIE 2 h 12.27 +3.94* 4.57£1.65*
IGITE 4 h 10.64 +4.12* 4.32+1.84"
T SIRIFRT R, * P <0.05; 5XF R4 Heas, 4 P <0.05
T4 2 HEEBITREIGE CCRP 1 ET R IXF R L
(v +s,ng/L)
2 CGRP ET
MEEH
TRIT T 43.72 +8.69 87.5511.36
BITIE 4 h 18.16 +7.45*2 58.13 £10.02 %
hay; i)
YRIT T 42.99 +8.13 86.97 +12. 04
GY7)54 h 30.28 £7.36* 67.16 £11.17"*

T SIRITRTILES, P <0.05; S IR I, © P <0. 05

4

B

C1w
i

i
54 h

B % 57 K
200 - X
180 -
160 -
%
I 140
£ 120
c
= 100
I
b 80
60 -
40
20
0
Mg A xF 4l
1 2 BEFRFTAGE S-HT RIZFRILE
FEGIRITRTECL, © P <0.05; S HALH A, P <0. 05

2.5 2HEHARRNAEO LR A PREH TS
Brh S il BN RSO, AR 4L B 3 4
(AT 2 0] + it 1 i) , X ARAL 2 B (25t 1
]+ Jr L 1 B1) o S AR AT BMICET i BPAT
S, JR L L R A% FE AT Ok AR ER . B 5 A
ISR B AN R

3 g

M ARSTHR AN B SCIRAC T, g Sk T 7L £ 2o i

FEEUF REDBZ B E o ke X TE
B B AN IO PR 3%, 3 Bk R AL By
(1 2 K BEL 7 ANER , A T8 DU 1 e BRI O AER , #5482
2% Fp LAD BHZ KB A o 3=, DR e i Sk 98 36 7 22 A
ECHUDBH AT A IR 2% 1R AR AR ST IR, A
FENRGET R U FHZRRE 7 W AP SR B
[E N T AP s U A VAR BRI S S Sy i
FHZ R 285 BHAE 9 58 227, SO RERS AR XL B X
fipp 2 5 P AT S 7 S 9, S P T A B AL 2
IR, 1] B RGP R AU 2, BRI A . I
S B C /AN BB SR L R, A S MR /0 Y
28RN IKAE 2 9, 38 BH 4, B 3 S 5 A2 38 2% 1k
TR T AR 5 B SR /D BB 5 7T 378 TR
AT Z S, B RIR, 66 A T8, Wi 6
75 38 A BB B, 55 805 BH B SR BCATL R
JRZE GG, (R R =Bl ik a5 RIERA. 5
ALY IE VT FE 7 AC T, 32 AR A SR IE AL |
SR BRIy G N U DR S T A N (Ve W R P
i Sk T FE 7, BE B 204 A KR A Sk T AR 3 AL VAS 3
G, R i Sk O S8 I RAEAR

Nyt — A A 28 T A Sk R 1) B AT 2L
i, WIS ML AE 27 U A E AT I3 CGRP S A
AR B 1Y S A R AR S B A SR T —,
1T CGRP A& 7K i 45 15, R AT 58 N B A O
SRR MR A IR L AR R
FRU I o A TR Sk 9 R AT A Sk R R
13+ CGRP (92K K-, CGRP A] DL A i 28- N
T AR GUVR Y LA PN B DI RE , R — 2 PR I AT A
DIRERIZ LIRS, TR R LA . ET &N KL
A6 PR, e e e I WS RS- T LA i ) B
7%, CGRP Py ) 4 il 512 Jay 1 i 4 1Y 5 24 i
Gt AT, g IR 1 2k A A 5 R O Sk o AR
HR R R B, 24 i Sk 8 AL T R AR I
i, ML/ R Y S-HT, (EU 3 R oRE i A BE 5 S I
FAMAE i 5-HT — ik YTk, Z 05 Bl iy 5-
HT U 25 Bk 25 T ML A8 BE 1, 3 P I 5% 00 0L 375 Y 5 -
HT BT R, 5 36 O Sk S8 Sk B I A Rk )
ISR o A BT BR B RAYT
SH AT A RO 5-HT 23K 09 T &, FE AR L/ i 3R
SRR WO SRR IR s A DR IE I > o e st
Mot PR i R AT AR HEREL S-HT, BRI S-HT
AT A TR BV B . ABEEAS R
R LA R kR R IRYT 4 h R



A B2y 2019 4 6 H 5 14 555 6 1Y)

- 1585 -

CGRP F1 ET 133k 7K, [A] A E i 5-HT (135K
Vo WARTFFEL R BETR I 25T HE R a7 i Sk 9
A BT B T AUE, e bk, i g b R ™ EE A
KRN, AT ARG R i H .

S 3wk
[L]5RMADY. B R K& 4 7 2k [T ] BH 8 =4, 2015, 3
(15) :195.

(2] 2= [EH, 2505, 2R IS, 4. XU ST et e ()] i gh e
#%,2016,4(4) :383-387.

[3]EFFE, JeAd, X0 . X ALe Wik i pr R ol 5 81T, B
%R ,2014,5(1) :91-93.

(4 3ot KRAEC. o BN 7 AR MIRAE A I PRI SEHEJE [ ] 35 ARk
[£25,2018,11(2) :246-248.

[5] Glintborg D, Andersen M. MANAGEMENT OF ENDOCRINE DIS-
EASE ; Morbidity in polyceystic ovary syndrome[ J]. Eur J Endocrinol,
2017,176(2) :R53-R65.

[ 6] Shiue I. Chronic diseases and life events accounted for 2-18 % popu-
lation attributable risks for adult hearing loss; UK Adult Psychiatric
Morbidity Survey. Eur Arch Otorhinolaryngol ,2016,273(1) :93-103.

[7]Glintborg D, Hass R K, Nybo M, et al. Morbidity and medicine pre-
scriptions in a nationwide Danish population of patients diagnosed
with polyeystic ovary syndrome[ J]. Eur J Endocrinol ,2015,172(5) :
627-638.

[8RIEM, XIF 5L, FLETC. PRAIR R Sk w253k [ 1] ff il 45 =
ZBisE4R ,2017,5(7) - 709-711.

(9 JHr 750, e F5 . Sk 80 BH 2 A 2 1 285 5 Jat L 2R IC 7 R TR I i
JIRMRIEALT]. BUCFR4:,2018,3(2) :154-155.

(1O XM, Zeuk 2y, PhaEOHT, 5. W EHRIAYT HE JE MR Sk 97 22 41 1

DL T tH SR = 245 B 3CH ,2017,2.(34) £ 182-186.

[ L1, ARk, X 6, 46 R SR 2 MR P ie R [T ].
[ B2 2 4 ,2011,9(2) :65-86.

(12 Byt — AT . SR E bR A5 0T ). H AR BE 224 41,2007,8
(1):14.

(13 ] [ 5% AP = 24 45 3 ) 4 A vp A N RN o 12 2547l s e ——
CRBERRIEL BT RObRIED [T]. P25 B4, 1994 ,8(6) :2.

[14 ] Israel H, Neeb L, Reuter U. CGRP Monoclonal Antibodies for the
Preventative Treatment of Migraine [ J]. Curr Pain Headache Rep,
2018,22(5) .38.

(15T T8 JRAE 3C, AT BT AR08 M Sk 99 J8 4 1L 2% CGRP B-EP
1 5-HT pygZm[J]. TR pE25,2017,6(10) . 710-713.

[16 ] Ambrosini A, Kisialiou A, Schoenen J. Visual and auditory cortical
evoked potentials in interictal episodic migraine : An audit on 624 pa-
tients from three centres. Response to the letter by Omland et al[ J].
Cephalalgia,2017,37(12) :1209-1210.

(17 TR, KRS, B L4038, 56, 3T 10 4R IE ST Om Sk S L F 72
HEJELI]. BH R IR Z%5,2017 ,6 (4) :77-80.

[ 18 ] Raffaelli B,Israel H,Neeb L, et al. The safety and efficacy of the 5-
HT 1F receptor agonist lasmiditan in the acute treatment of migraine
[J]. Expert Opin Pharmacother,2017,18(13) :1409-1415.

(19 TSZREER XSO, ok 7, 55 B 00 i Sk o A0 35 B B 4 e 4
[ 1], o 2R 2 ,2014,3(5) :183-184.

(20 T /A0 MG , X135 , e, 45 F B o i Sk i e 7 400 K B A 73 it 5-
HT_(1A) ZAFRBAERIBLRIBIFELT]. Jeatrh B2 2,2017,8(4) -
326-329.

(21 ] 3685 BRIFE , FHEWT, 55 HBE X e Sk o R B v i 5 7K 457 )
TRJST S-¥ A0 e 7 32 1A T 2 AR % 2% TR A G IR 3R 3% 195 i)
[J]. #HHIRF5E,2017,9(6) :510-513.

(2018 —04 -28 e As TS A H)

(B35 1580 7)

[34 ] Adelson PD, Dixon CE, Kochanek PM. Long-term dysfunction fol-
lowing diffuse traumatic brain injury injury in the immaturerat[ J].
JNeuro-trauma,2000,17 (4) :273.

(35 1UE s, AN, 5. Sk BEETEVR YT I 2% oo 2 o i o 3
AR T] . AR E PR, 2012,7(4) :540-543.

[36] Yu YP,Ju WP, Li ZG, et al. Acupuncture inhibits oxidative stress
and rotational behavior in 6-hydroxydopamine lesioned rat[ J]. Brain
Res,2010,1336:58-65.

[37 EE ¢, IMEAR. H AR a4 o ke i 2 1 380 K B 4184 h B
HT KPS M RN 22 T REAE G MR SE IR BT [T ] P iu R4 &
IR A 225, 2008 ,6(6) :679-681.

[38] MM T, #0547, Wk IR, 45 A [R) RS HL B x4 Mo e o 74578
R B MDA (SOD Jz PPAR-ymRNA KA [J]. 521

REEZ5Z47% ,2011,15(3) :6-10.

(391 Rz , I, ot NG, 5. fL A X A5 780 K BRUTAF T CAL X AB 11
FEPE 2 i 22 3R R N SOD & PEryszm [, o2 2545 6., 2010,
27(4) :9092.

(40 ] EIFET>. F At X i s P8 o 4 K BRI 2L 48 v 1 i R Bk
TEE [ 70 FIRMHA LI ]. EHIREST 2007 ,32(2) :102-104.
(4113220, X7 F8E TS, 45 £H 938 7 WA 4 2 ] 58 UMb I s FE

HURI ORISR [T]. A fR g s 2 A4k ,2010,12 (1) :4547.

(42 T8, £, AR 0. S 7R3 il %o 2 M i A5t 3 SR 38 TNF-r [ TL-6
SOD MDA sZm g RIF5E [ J]. o = o B2 2R, 2011,18(4) :331-
332.

(43 ] F7, 75 0. s € 8.3 13 rh SOD, MDA, HCY Il % 551t IR
BX[T). BE2AE R (AT ,2011,24(2) :709.

(2017 -08 —20 M As  FTAE% % L)



