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Abstract

Objective: We mitigate low back muscle fatigue with electroacupuncture (EA) at the bilateral acupoints of Wei-
zhong (BL40) in order to determine the efficacy of EA for chronic low back pain by surface electromyogra-
phy (sEMG).

Method: Totally 30 healthy college students participated in low back muscle endurance test (static endurance
weight load test). Before the test, all 30 students got previews of the test procedures by watching video.There
were three tests(one-week interval respectively) with different interventions, each test included 2 times of low
back muscle endurance test. Control group (30 students) received low back muscle endurance test first, then
faced down on bed and took rest for 5 minutes, then repeated the test with no intervention. One week later,
EA BL40 group (same 30 students) received low back muscle endurance test first, then faced down on bed

with EA at the bilateral BL40 for 5 minutes as an intervention, then repeated the test. During each one-week
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interval, the subjects were informed to keep their daily routine and avoid intense activities. Subjects who suf-
fered form low back muscles' fatigue or pain in the second and third tests would be excluded(no withdraw in
our test) in order to remove the interaction between tests. Four experimenters worked together simultaneously
for the following four parts: operation of the test couch, the ROM ruler, the acupuncture device and the
SEMG device. The duration of endurance test and the sEMG indicator (mean power frequency, MPF) were ob-
served on bilateral lumber erector spinae and the multifidus muscle with three different interventions.
Result: D The comparison among the three different kinds of intervention for the duration of endurance test:
the second test was significantly longer than the first test (P<0.05); EA BL40 group was significantly longer
than EA non- BL40 group and control group (P<0.05); there was no significant difference between control
group and EA non-BL40 group (P>0.05).@The comparison among the three different kinds of intervention of
MPF: the second test was significantly higher than the first test (P<0.05); EA BL40 group was significantly
higher than EA non-BL40 group and control group (P<0.05); there was no significant difference between con-
trol group and EA non-BL40 group (P>0.05).

Conclusion: EA at the bilateral BL40 does facilitate releasing the fatigue of bilateral lumber erector spinae

and the multifidus muscle effectively

Author's address Dongzhimen Hospital Beijing University of Chinese Medicine, Dongcheng, Beijing, 100700

Key word eclectroacupuncture, fatigue, low back muscle, acupoint of Weizhong, surface electromyography.

PEVEIEIR O 2 o5 D) RE R Bk T 3
T2 28 5 B AR S ) N IS AR 3 T o 1 B A
AR L B B0 [ BRAR 22, g BEATL 0 S A
Z% , {HJ2 A5 ol it DR S A 1 P R Y AR AR KR B
S YR IEHERS E IR A L 2 R RRR A
AHEIAFRAERY, BEE IR ERAEER
GRIT 5k BEAR B T BRI R sR bR e R A
R SCHEIN T RO LR S AR A R B
LM, LR 22 h BB A AR YT I RIL DS 0 S5 18 1
Jo O, E AL v R WA . 3R T UL 1] (surface
electromyography, sEMG) {55 5 23 #7 £ R 7E ¥E A AL
R Dy RERAS T T AT R 0 Sk TR R
AR ERE , [RIEHAS I 3 A5 B TR | S A 22 5
SN AP, BT AR H 58 i ) —
JEE S WL IR 2D BB PE ¢ ik AR Y B AR A
SEMG 5 5 20 B8 AR , BT H 25 v O I L9
55 R FRARON , FFRI8 o T H AR, S L EHR
718 MR RS I A -

1 #ERS5HE
11—k

PEHL 2016 4F 3—4 A it Tk nt i R 25 K1)
TR 2 A 301 AN AR : OICHFIA AT (1 fi
K2 s QSZERHT 24h AR S IR 26 sl , JEH B AL

PRI 57 8% QFME R, B IS, HEBRR I : ©Z
FR QI PR 2 Wibr i 5 [ GRS AR v ) Hh O T I
IS WIhR I HERR R A L5 8 | MG B) 2858
i S IR ANIE s QW2 1H ARG B A1 2 IR
SR B R RS . 30 191 K2 A, B o TS Pk 5 AR IS
(24.85+2.39) % ; & ¥ (173.65 £ 5.38) cm; 1A &
(67.20+7.90)kg; BMI 22.31+2.74,

1.2 ik

121 AR UG RS B 5 k7 AR S DAL
WU Z 2N LR S . ORI 26 =
A 5 55 DU AR R 28 55 FF- 24 3em A LA LN e Hf
Itk s @Z BN - 55 B 5 27— HOHE R 28 55 0T 2 2cm
ZRNNUE AL ; 2% Wtk . B TR Y
A IR AN AC R 75% A% R T SR AL B
B S e NS 2 S il WU VAT NS 9 1 £ P e
77 8 3H IE JC L AR ML L (WBA T8) [ 41~ 1A
Ay R 16bits , AL =1000Hz, 2LAH H 110dB,
it 10—500 Hz, RAULES F A MegaWin 17
et

1.2.2 S U st : HEE JULIR AR P A 1
fuf it F1i805 (Biering-S¢rensen test, BST)#EA 7", il
EHER : 2 CE I RN S 0.5m BRYT IR (IR
Y7 IRIL WY, i — 1wl Fah sl i TRt  #E w7 -
WA IR 2% (S5 15 40 R4 ) & AT BB 19

www.rehabi.com.cn 1351



Chinese Journal of Rehabilitation Medicine, Dec. 2016, Vol. 31, No.12

B UARER o G0 [ TR b W8 T3k 5, Sk
J& S HBIAEAT o IR : SE E R YT IR AT —
W R, 2 o SR RS E K
T HUTAREA T, iR SR H R AN AR 32 (IR T 10 T
AR5 b T e A >10°) b5 IR, H & AR TG
I 2 B RO K T 57K Sk e - U A
BC ARy o B, BT R () 0 0 i 2y
B o DA i v [F] 25 SR AR AU s L L 22284
MR ENLHLE 5 .
1.23 T O [T IR S DL 0
Jei IR EMYAAR S, Smin, AL A AT ] 2 B ; @522
2] R UL IS IR M T, SR R R A b i
FRAET 22 BT (B 0.25mmx40mm ) [&] B 4 XU 2%
SZ T OE AL IR S L, B S LML Fn > i
WUILEE R R a]) A5 S5 AEUET T 8 F 15 B 4
ASC, VR AT 2 R R AT DL L PR A fe A 8 32 1
Btz . RAIRM = SDZ- 11 BYHLF4F RIGTT L (A8
fERi) , TSP, 5K 60Hz, 17 HL & Smin; @HLEMER
Z IS AR A S0 e = Sk UL P, 23]
HAEFZhd . 2 el A B Ze rh A Ve 1
AR S A7, K F AT RV E R T AE 30s Y, DU HERE
IR = ZA A BRI ) 58 25
1.2.4 W5 im A2 < 30 M3 fidt B 2 2 DNt il o 4
HGORHAERINR AR , W SR T 3 A (350 )
V), BRI 5 2 YRS AL it 55—l
TR (2 FIXS IR < SeiEA 7 I AL sk, AR oz A
X Smin, FREA TS R T WL s 1 RS i
1755 A (R A dl) < S TS LT 3
I3, R ML L AL XU 2 7 Smin, BUCEF 5 FREA 146
TR WL s B RS 2R TS ATk
(AR ZE R AL et A TR AU sk, A5 Mz L
B RSAM A 28 b s — S LU PN S, B I 15
PEA TS R LN 7 . TRl 1 RS A U A7 0
B HEAE R NI TRIZUTE ), HEBREE 41 56
DT A LR B 55 IR S AN IS (AR 5%
Tea R TEFEAS ), LARE SR 5 R 2E 3] AH 5
Mo MR 4 N [FZEHETT , 0 B E IR OG5 %
SR USRI TR VLHL L
1.3 WIS bR

BLFERTIE 3 Ay 6 YR LI 7 it 2

1352 www.rehabi.com.cn

RIS ) SR 3 A5 LA 22 R4 LAY SEMG $8 45 - 1
I8 852 (mean power frequency, MPF)
14 Gt

K I SPSS19.0 G it o3 Mr i fF , fili 22 . Lo A
LSD-L . SNK-S #:%5 . Dunnett-E 46 5 (1) Jy 22 53047 , 462
B H T — A 6 YHEET LT 7 D03 i) 24 B 1]
DR SUAMHEE e 5 UL R 22 24U MPF, D)t Dy —
TR WU 55 G2 8OV Te e 5 . e
BV R P<0.05 (OB 1)

2 #ER
2.1 AP R S RS D IR ) s
=Ry 2 S WU A e a] E A
BRIy« 45 MRS — A e 2 =
(P<0.05) ; LT Z P Al 8028 U0 REZH  FL e vh
4,5 R AT 2 25 5 (P<0.05) 5 28 X IR
BB ZE A, 5 AT e 25 S (P>
0.05), W31,
22 RO SEREA AURZZ 2L MPF B
AP ST U0 A LA 22 SR MPF
FLEC I R < 2 o e B — vl A g 2
2Z5(P<0.05) s AT B A 52 (AR IR AL BT
HR2 B RN A R 25 R (P<0.05) 5 25 X IE
AAEHEMRZ R, 5 R %A B 2R
(P>0.05), W52,

3 tig

TR e A LA 22 28 Lis Bl il e i JUL PA) 2 44
5 LA W R AT ) B R] 5 DR A A AR
YRR, T BUAE AL /NI Sh 2L VBT R Rl
UL SR 2E o] R0 AlT LA B A 1] 5648 47 , AT 5 e %
I 5 J 5 AT LAE— A5 O e 410 ) B JUL A 3% 8 i
JEE RN 0 T005 S L, M 5 1 SRR JEE Y JUL A
Z i M REIR AL , T2 I8 22 45 -0 - 110 sl R 1)

®1 =MTFHRAXTES U A

Y35 RTiE] Lb 3% (x+s,n=30,s)
Fisf (1] B2 25 N A ZH R REHBZ A
W 92.00£19.05 94.15+18.04 92.98+17.77

HRIE 78.35+16.95"  87.75+16.75"% 80.11+17.24"
T 55— IR ZH N A DP<0.05; 525 IR R4 s IR 2 vl
L4 2)P<0.05.




PHEAE AL 201658 531455 120

®2 =ZFTFEALXTRMEZESM.
L HALMPF b (w+s5,n=30,Hz)
Hif ) B2 B — U Gy el 7

=AXRA

L-& 86.40+8.36 72.15+9.85"

R-1% 85.90+8.09 70.80+8.28"

L-%Z 126.40+13.62 91.35+13.05"

R-Z 127.71£12.22 93.44+13.55%
BETEHRA

L-1% 86.20+8.28 79.36+8.09"%

R-1% 86.11£7.99 80.09+8.54"%

L-% 128.25+14.71 110.05+13.3972

R-Z 124.33+7.91 108.02+12.27™
BiHBRZEHA

L-1% 87.11£9.00 72.3348.397

R-1% 85.13+6.98 71.85+7.817

L-% 125.57+13.08 91.98+14.05"

R-%

123.99+12.47

92.02+13.62"

T+ 55— U LS 0 DR AL D P<0.05 5 5548 FUA IR LT
BALILAEDP<0.05. LE—JeMBAHNL R~ AL L
ZEMZZNL R-Z=F M Z 21
APIEFRN 2 DB AP RS P BRI T LA H
FEER UL PR B BE A PEA X 108 1 BB 912 W 7 R
W& AR A Im R, A o Rt , 4k
FEER LA TR 3 B PEAr 2 20 15 3 S, Bk B 22 i F
GEINR IS M RGeS 3 1 B
BEYVIRR , JUHE AT AN 2 SN NEHERR E L
o DRI, BB LN 7 8 28 B oM e 1 R R R T 7 3K
VRO — D 2GR

T AL ) VAR 2 AT o3 s s
AT g I A, JHG e A R LA e )
Do P B 3l o A ey A LT g ity 58 R
Biering-S¢rensen Jll 5 , 12 M3 75 & i #) i Biering-
Sorensen 55 T 1984 4- 42 1, 2 J5 L 27 34 1E I LAl
S TR TR WA BB R R
SEMG {55 5 70 S R VAN BT JILIES 3 Zh R
PR T RAFIME B B R EE . SEMG 45
A8 bR MPF 2 F R E f 48 sSEMG {55 45 Rl bl 22
o AN AR A B R i R e s k5 4
JRlia S B SR AL AL S R, 2 S5iE 31 is )
PN RN DL S FERIE A AR AT 5%, FE R R B 2 4ok
Iz T PR LA G St 2 57 B2, BRI, A
A5 38 BORUM B2 5 LR Z2 24 L BF XS 42 i
HEEFS LT ik, 1 SEMG {55 20 BT H AR P J
LG S Thae, & FE i A AL s 2 v OV IS AL

1 3 PRI , XTI RLIE 57 I 28 s, Sk v
RGP R TR S AR .

AMIFFE R IOTC BH S A5 I AN 1) R K2
A R AU R LR 2 4 WA BIFFE XS 2, 25 SR B
At R R A XU 38 5 LR 22 2L s T i 45
i [B] R MPF HL4 25 5300 8 5P, 3 IR B RG24 XL
RS WL 7 DREXS R , 3 5 1 A o845 53—,
TS 50 45 R o, R L 0 s 0 R R
Smin, FRIEA TS U BT LT 03, XA
A WUR Z 24 WL 595 AN B8 78 40 28 i L T A MR B
10min , XU A5 LA 22 Z4RL0% 57 1T L F2 5> G2
ICASHIF 511 P Y I JUL T 03X ) B Smin 2647
AHOE T, LASIULEE b 3R = AT 107 20 B 1T L
55 ZSEROY R o A ST P LR Smin 51l R _F
H BT A YT TS 7 18 % 20min 2647 A EEARAT AR PE A
BIFFEFRAT TN — i Bsf [ A LB [ 45 5 A O UL
I 55 U0 S 1EAH S, DR FL 22 o Smin A RE
YR it A L% 57 , DU B ] ) IR 97 % i sl R
V% B

BT = “WEAF Z sk 8 2 rh O IS
B R AT R BT I R R S
AR OB RS T R IA YT IR it AR SR, 25 R B
TNZE A R B e, P 22 vh R YT IR 32
FIRER W &R, AR, 2w pLG
FENH B IS T SR S S P L 50 A T TR T
BT — b, M Ze b oI RN R L T —E 1Y
Bt AR E R 5P CRE E2Eas A1
B, KR IR R IR, s 2 b BB BRI
WLSF BSR4 R R, &
2R A2 PR B P AR 22 v A A T LS 00
YA T[] OB 2 1 LA 2 2L MPF _F 3947
FPE2E S A R H AR 2 h ORI A AR A AU
B LN ZZ 2% 55

g5 TR, BT 2 b o ORI AR A AU R A
WU ZZEIEDT . AWFIE Ry TS 2 vk B AN
PRIV FH L2 b 3R T 7 18 1 MR S I ANl it T

Sk

[1] Panjabi MM. Clinical spinal in stability and low back pain

www.rehabi.com.cn 1353



Chinese Journal of Rehabilitation Medicine, Dec. 2016, Vol. 31,

No.12

[7]. J Electromyogr Kinesiol,2003,13:371—379.

[2] JrteA B R R, S5 T 2 v o O I R4 A K B
& WL TNF-o 52 IGF-1 F2 3k 52 mi [J]. oo e JE 42 B 24 24 A,
2016, 31(2): 201—204.

[3] R RE R, S A RIES G O R GG T ENLST 1 Y
IRAAL[T]. £FRIFIRARE, 2015, 31(8): 17—18.

[4] Peter T,JanDra, BXZT 55, S5 B 1025 A v AT IR 7 HEEME (8] 45 28 1
FESTROWAR [T].55 F v B2 2243k, 2008, 24(11) : 726.

[5] ZEdAe, T fid 326 AL FH2 W A RS A M BT TR
2 A, 2015, 178—184.

[6] FHEF MG 2 M KRBT IS Wi 5 [ FARKG AR [M]. 20 BH 18
TR A, 1991, 82.

[7]  SBuUAR, AR IE, 0 A 0, S R [R5 ik 2 b 28 35 IR B RN
JHE S WL i LR A 5 (0 I 5 0], 7P [ B 42 B 24 4R ik, 2007, 22
(9):802—804.

[8] &K AR, 5 A, 1 MU, 55 45 R o A0 SR EORT i 2 v £ TS i UL
FMHEE e LAY 2R 8 IR S e [, b [ B A 2 2% 2% 3K, 2014,
29(3):234—237.

[91 B3 A, T R, 1A, A5 AN TRl A, T 8 AN [R) o7 X i A v
AT VA HE B i JUIL A 22 1T AL R 5 e [0, o ] B A2 s 2 2%
,2015,30(6): 562—566.

[10]  BERE, 5 H A4, T R, Zh ol + /3 2 S 5 B Rk 2
Ji SILIY 57 B 2 LR A ZE 0], 7P [ R B R 244k, 2016, 31
(3):306—311.

(1]

[12]

[13]

[14]

[15]

[16]

[17]

Latimer J, Maher CG, Refshauge K, et al. The reliability
and validity of the Biering- S¢rensen test in asymptomatic
subjects and subjects reporting current or previous non spe-
cific low back pain[J]. Spine, 1999,24(20):2085—2089.

Nejc S,Palma P,Samantha B. Proposal for progressive load-
ing of the hip abductors under mechanically unstable condi-
tions: an electromyography study[J]. Euro J Translat Myol,
2010, 1(1):187—192.

Seidel H, Beyer H, Brdauer D. Electromyographic evalua-
tion of back muscle fatigue with repeated sustained contrac-
tions of different strengths[J]. Eur J Appl Physiol, 1987, 56
(5):592—602.

Kankaanpaa M, Taimela S, Webber CL Jr, et al. Lumbar
paraspinal muscle fatigability in repetitive isoinertial load-
ing: EMG spectral indices, Borg scale and endurance time
[J]. Eur J App Physiol Occup Physiol, 1997, 76(3): 236—
242.

F RS, AE IR, 55 NEAREIR] 45 98 HhoRE A TR IS B
B2 JOU 5 v LR, T AR 78 AR [T]. ) AR BE 2, 2011, 32(22): 2967—
2969.

AR, S % R A AN [ B IN R] FL Xl AR B S
T RONER )] B R IR RS, 2014,30(5) : 4—6.

BLELFY, 5)A A8, KoK B AR Z IR ARTE AT 73677 IR v AL
BRI 0] 8T R IR R AR, 2013,29(11) : 40—45.

(E#EF 1310 W)
F 5 A8, Beclin-1 1 U855 , XoF 44 25 240 Jf )
PP I8055 5 45 7 B Wi T 15 , Beclin-1 A 25
P IR KT b3, X 28 A e g O/ PR, AT
W ke it O 4 F P B OGRS AR S5
25 REEA—FL,

[1] Gabryel B, Kost A, Kasprowska D. Neuronal autophagy in
cerebral ischemia--a potential target for neuroprotective strate-
gies?[J]. Pharmacol Rep, 2012, 64(1):1—15.

[2]  ZEHE 2% 00 22 B i A o S DR B 1 B2 2 A XL (0],
AL S 52, 2012,18(9):834—836.

[3] Longa EZ, Weinstein PR, Carlson S, et al. Reversible mid-
dle cerebral artery occlusion without craniectomy in rats[J].
Stroke, 1989, 20(1):84—91.

[4] 25 AT T200 B 2 2 (ML 5R 2 Wit b e b | o s 24 3 AL,
2007.120.

[51  PMIAE, 7 B 15 AN [RTBER F AT 7 e P i A o s 8 3 DA
BRPROREE D). B 22 5278,2014,33(12):1115—1116.

[6] T R T E M AL ST AR AL, 2005.445—446.

(7] A2 AL R 2 (Bl IR IR P RO SR (0], |

1354  www.rehabi.com.cn

[10]

[11]

[12]

[13]

[14]

W% 243:,2010,29(9):569—572.
Lo 5 A AR i, 5 LB BB KRR B L TR BRI Y TS
N BNIKAE M AS X LA FE[I]. 0 BE 24 412,2015,30(3):452—454.
LI Jing, CUI Wei, SUN Wei,et al. Effect of electroacupunc-
ture on egg quality and tumor necrosis factor-a of patients
with polycystic ovarian syndrome[J].World Journal of Acu-
puncture-Moxibustion,2014,24,(3):9—14.

VLR 08,4 5 5, 0, 55 AR E 17 HL SR BT 45 4 Rosenbek /A2 1I|
SRR YT N A T R TR R HAE By T SO ER 0] [ R i B
27 Z4i2,2015,30(4):366—368.

Mizushima N, Levine B. Autophagy in mammalian develop-
ment and differentiation[J]. Nat Cell Biol, 2010, 12(9):823—
830.

Kourtis N, Tavernarakis N. Autophagy and cell death in
model organisms[J]. Cell Death Differ, 2009, 16(1):21—30.
Scherz- Shouval R, Elazar Z. Regulation of autophagy by
ROS: physiology and pathology[J]. Trends Biochem Sci,
2011, 36(1):30—38.

Sheng R, Zhang LS, Han R, et al. Autophagy activation
is associated with neuroprotection in a rat model of focal
cerebral ischemic preconditioning[J]. Autophagy, 2010, 6(4):
482—494.





