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Abstract

Objective: To investigate the effects of event related potentials N2 and P300 of acupuncture at bi-
lateral ST36 (Zusanli) on cognitive attention networks in healthy subjects. Methods: The ampli-
tude value of N2 and P300 was used to compare the effects of after acupuncture at ST36 with the
effects of before acupuncture on the efficiency of three anatomically defined attention networks:
alerting, orienting, and executive control in 30 health university students. Results: The amplitude
value of doublecue N2 was significantly higher (t = 0.028, P < 0.01) after acupuncture ((-4.78 %
1.12) uV) than before acupuncture ((-8.64 * 1.88) uV). The amplitude value of incongruent P300
was significantly higher (t = 0.010, P < 0.01) after acupuncture ((0.67 * 1.35) uV) than before acu-
puncture ((-3.19 % 1.81) uV). But there was no significant difference of the orienting efficiency af-
ter acupuncture than before acupuncture (P > 0.05). Conclusions: These results suggest that there
are selective enhancements of the alerting and executive control networks after acupuncture, and
acupuncture can improve cognitive ability.
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B8 B4R = B AHAMER ML IhRE VR T /B M S RAIN2 5P300 /2 m . J7vk: X130
G RAER R AR RN R = B %, BREAERBEANNR, 2574 e =BXarfmetf g =8 %
JEEHAT R REMIRE. &8 FSHMHRBEMEERENERERH, NERIZATHLE,

SRR =ERXANRA U EERMERBEEERE, E=BE/4HET. Sdoublecue N23IEHE 7518
(-4.78 £ 1.12) uV. (-8.64 = 1.88) uV, tff50.028, PEFE0.01LLF; Zid4tRIE=HEWEIT, ®/AT
PATEHI ML AL, FEincongruent P300IBE IR L, KT R =B /4 RIR 2(0.67 £ 1.35) uv, #
ITHIEIT E R (-3.19 + 1.81) uV, HEAHUEHN0.010, PEAE0.0ILT,; B HMEMEI NG, Fit
17 R =B IREHRIE F3ET WIUE T EAFEEEEZER (P > 0.05). 4id: @i 2 =B,
REBS AN RIVE R PSR I PAT P8 R0 RS DA R 5 R 3 Re IR B3R T, BB mIRe 7.
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1. 5|18

HHAFAH K HLA (Bvent-related potential, ERP)J& T —R B A& — @ REpRPE 5 A AL, il b Iida bR, nf
BEPRVNFNTE B9 (B o ph 22 L AR PSR, T R Z VG X T g . N2 J& T —28 ERP Jlsr, Mol
AR SAAE R F IR, H 3 BRI R A SRR BN TAT A1, /B9 ERP ¥ A U A%
535 P300 FIARILAEM N 530 R 452 o AL PE DL R SO EIAT A, AR ORI 5% iy 2B 4R B (R4S A
SN W S Y HEA T B VT A

JEZ BRI AR T IR, R = BT IR 2 52 AR S B 70 R BB TR & = L7 RCRT 5 00 fi P A T3] X 3 ) 3
BNAAK[2] [3] [4]e AR SR = B0 S A G FUAT PRI S ) R DRI o B F e iy 5 9 285 3k
(Attention network test, ANT, FH Fan &5 35 UH) BT AR SEAT Il P & = 576 97 I LR VE YT FE ) ERP A8
HEAT I, ARHE 2 WP 2 AR BRI 2 R, o ORI 1 A 2 = L O] DR oA i 3 F AR BRI 45 )

A
2. IR

2.1. TR
BR@ER SRS 30 N, #RA T 2HE ST 2N ERAERE —E%. ERPERBERL K RKFA .
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BEE NS A, WA 15 A IR T 18 B & 26 S HITEBL WAL N 21 B, FAFT G
SRR OIS EE BN ARIT, B LR IR I Vu ], B LA i 2 v s s i i
KR S AR A2 RGE B S8, A I B R R s, A T R L B, A B
AW IR S, H AT LA R 25 D 52, BT e il 22 1 Py b o i e R Ak 1 A REAE
PASAMARIE IAEAE . O 1 DA 2 7R e A 2 e I P 5k . TSR R BRI E RGN
PORONE, S8 LU 1) 4 10 VELR UL T SRae i AT 9 B B0 BAR BB AL DL AT e B BTG, DA
AE B I S S S 55

PR 2 5 R R B AR B R O3 o0 KRS T LA, LI TR0 2018 4F 2, I HAEALE
BT e DM 0 R A7 A0 ) R 2 A T AT

2.2. REMHAIERF

ARSI BT F B 0 E BN 64 SRS K AL AR, HAEF 75 N3 B NeuroScan A#], T4
VER RS 3 & HU PL & NeuroScan 4= fixi LAY

W 1 PR, TR SREG FTS A BIAR AR A ANT [5] (H Fan 250 7038 Wit). 46 SCI0FE 40 5 Jy TH B
M AN E-prime2.0, MEAMEAE] T &M, @ M ERP J7Z25% R AT 2 = BANG 7 I DL
BIT IR H ERP (W AGE R . B 5HATIX 3 MIZO)RGBEAT S . B ik fE Ll 1 74 i R& &
B PR I8 A T P o P S = B TR OREAT o B S e R AT AT R AT S e — UK ERP RS, A4l
WIS, HOERE 5 min. SRJ5FFURH 25 R 2 = BLURYT, B RN 10 4080, HEF S sl s 28 2 X ERP
WA, PR, B SLER R 5E R

cue

D1 =400-1600ms

100ms . N, | e =
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RT <1700ms
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Figure 1. ANT procedure
B 1. ANT 35X

2.3. §tRlGE
R — 21 ZEE SR AT R POV BEIT SR, HIUEIT B BE R st A — IR ET

REF(RNE: 18 BUMS: 035 x 45 mm; | 5K R—4FR&BWA R S (I5M)). 1ESL5ARIE XSS,
it R — 12 500N RVER 5 R BAR ISR T . BRI B AR AR AL AN B AT BRI EHER,  DUE IS ik

DOI: 10.12677/tcm.2019.84047 281 HRE 2


https://doi.org/10.12677/tcm.2019.84047

GRS

B HEIFHIRC A o B BB GL o 52 B T XU B 2 = BLURGMEIR T 3 ~F), SXALBEAT H AR RS T 75
JG, FEETTIAEEE, BEERERZN 2.5 em, DLEEHE I “R7 RGEWIK . RS IESE) AE. SRR
KB R BB TH(Block-design), BIRIECIRAS G ED 5 58 SRS (B B ARRRED2 b TFss Rt AT 7 3K,
JefiE 2 min, SASFHIM 2 min, FEE 3 min, P2 min, BEHE 1 min, $REHEANEE L,
FEAE, Z 1 Hz (60 IK/57).

2.4. BEBIEFRAEIERLIE

% E PR 10~20 R4t R 1) 64 T HARIEIC EEG (NeuroScan, Sterling, Virginia, USA), #4419t HL A%
R AR . XUIR AMI 22 B H AR A0 /KPR FL(HEOG), 2R | T %2 & WAk ic 5 3 EL IR H(VEOG). LAXL
MALTFBIME N SH, B, fEidkP Ak E T AEARN—RSH BN, BEy it Hikel
B THAARN—RAERBENEITHESE, WAESBESHIRE 12 %S%BRTdRiES . B
B9 0.01~100 Hz, RFEAIZN 500 Hz/ 5, kB FHHT<5 kQ.

SERIESHL T EEG J5 3 28 (off-line) AbHE ¥ 4%,  Fl NeuroScan %A% [543 HriZ A% 1IE VEOG F1 HEOG,
K78 NRIE 16 Hz (24 dB/octave). MR Hi+100 pV 1) trial (BLEGFIRR AL WUHLSE)FE DI 22 B4 .
I3 HT B TA] B A—800~750 ms. I LRI BA AT 800 ms AFELL .

2.5. Gtk

BT BE M. X PZ VAL CZ 3R 2 AN RGEAT 00T o AR TS EdiE B G i AL B £ B B
PFoEre, R x + s HATHREEE, SR ARG, A P<0.05, MAARAEREER.

3. &R

1) i,

PZ s5: EFHIHTHI nocue N2 JIF{H N—2.80 + 1.06 uV, &= H [ nocue N2 W IE{EH ~N-2.92 + 1.17 uV;
LEFJIATECEL,  7E nocue N2 JRMEAE E RS J7 1, B2 =57 ORFIH R Z5)(t = 0.923 H P> 0.05).
£ doublecue N2 JIE{E /7 1, ARIFEATE AN 478 £ 1.12 uV, & =5 doublecue N2 JIE{E N—8.64 +
1.88 uV: 5 HIIHT LLEL, 7E doublecue N2 0N Jy 1, £ /& = L /R I tH B & 72 3] (t = 0.028 H. P < 0.05).
AL, BT R, AR R T A R = BN, ST IUE ST S A BT TN E 2 BR).

2) B MRE:

PZ #fi: BFHIFTH centercue N2 JIR{E AN—4.16 + 1.31 uV, &= B[ centercue N2 S IF{H ~H—5.41 + 1.25
uVs SEFRIRTECER, £ 2 = HITH centercue N2 YRR H 20N 2 5 L4012 & L (t = 0.495, P > 0.05).
EFHIRTIY spatialcue N2 PR A—4.00 £ 0.98 uV, &= H ] spatialcue N2 JIE{E N-3.01 = 1.48 uV; S4F
FIATECER,  Ef 2 = BLIX spatialcue N2 I HRAE 35 RN AR BLH IR Z 5t = 0.242 H P > 0.05) (Wi 3
FT7R).

3) PATIEHIIRE

CZ . % Z HT Y incongruent YWIR{E A 0.64 + 1.35uV, &= H K incongruent P3 JIE{H —3.19 +
1.81 uV; SEFRIFTEEE:, &F#E = B /¥ incongruent P300 I 81 3= %5087 28 I H B 5 (¥ 2 531 (t =0.010 H. P
< 0.05), TEfRUMPIRTTRIA NS, MAIART R = BEHNGITR, BHTIRIT S Son i B %,
[ B 247 95 T R v 98 FHI o 7E congruent P3 YRR I, ARiFkAT & = HAMHIE 2 1.84 £ 1.60 uV, &=HH]
congruent P3 JIE{E A 1.97 + 1.80 uV; 7E congruent P300 Y IRAE FRUN b, SE-RIATLLE, 55 RERD
HEEZ5(t=0.939 H P>0.05) (10& 4 Fi7R).
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Figure 2. The N2 amplitude diagram of nocue and doublecue
under before acupuncture and Zusanli (PZ)
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Figure 3. The N2 amplitude diagram of centercue and spa-
tialcue under before acupuncture and Zusanli (PZ)
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Figure 4. The P300 amplitude diagram of incongruent and
congruent under before acupuncture and Zusanli (CZ)

Bl 4. KiFITR=ZBHHHIBTLUREHRIFE B incongruent LA
X congruent P300 JEIESTELE(CZ =)
4. ¥1ig

N2 EE R R F R SR B B RHEE R I, P300 fE— @R B TEEm T
FE P i S R B LA R Th RS, IX 7843 U6 1 P300 584 m] AR 9 1E — T 0 L AR B 22 F R A 0 04T R g
B IPAL o 2% N2 BLK P300 FEAZBEAT IR, — MR ZEah A D RIE RS, JEMEBNEE %S, i
TSRO TR 58 T N A S sh Wi & #AEAE — e S o 2 5t R BN A IR N, SEERAE R
T RS e AT .

T LR T RE A B, B R 2 = BLTIEI N A, PZ RS N2 (1) doublecue YR 23 1R S
nocue. spatialcue LA & centercue MU MR AR W B E 2448, CZ rifksr P300 [ incongruen VM8 2 42 51,
congruent Y M U A I B 2 o648, $Eom At il 2 = B 7T 4k v v T IO 6% 1) i D) 286 AR AR T 928 i X 4 1 T R
111 5E 7] [ 4% Dy e HE AR AN SZ 5

fMRI Z3 AT e S, A R e BRI AT 55 THU 2 B e LR i DDA 8 A1 6] 722038 SR DG e,
WHLBEE KA NE (25 'S EIRR) RGAFAENCN T3 BIAH IS, NE 18 & 00 5L T B a) DL B 5 52 e 3%
o 25 R D FH AN RBE 7] 58 170 D) BE T B MR 28 A7 AR TOU (8], MEBH(— b i 20338 02 ) RG0S T = I £ 1)
SE RN REALE 2 EERVER[9]. BUARM LL A BT 177 % /2 (anterior cingulate cortex, ACC)#{ A A& AT 1%
HIThRE AR LR X [10]. BFFEINY, Hi 070 B2 J2 A A - O] 1 0 i X A7 1Y) 22 B2 iZ(Dopamine, DA)
X ER 35 T R GO0 T AT 128 1 X 248 A ¥ B E IR L1

D ee e FLHRAIE 78 2 Waa ko) my DA 5 i8R | i 5 A S 0 (B T R S R (2] [13],
XL ER AL 2 E B S AL DI IX . KT A H 2B R =BiX—X0, ERT 4 RERZE, ATk
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R M BARRERE. BT 2 =RGRIT RS R ARE T2, BAA RIS AR, 2
SRAJE T TC I 3 - A e 22 AR 22— [14] [15]0 #8WF S R BoR, W2 = BSCis a7, RES I
TR TR SEIG I, A AR 16HESE, i 2 = HL S AT R, RE IO BT AU M55 5 A kN0 3
REA RHIMNX . £ETE . W5 TAESE# K2 b, BraUTH s DX #E 3EH AR s STt J0 ek e
BREAFAERE LR, W KZhRE— B2 m] AW E S ma 210220 Re . ladxh 2 = Bt s BB, fg
g e fs AT A DL HLRE & A2 e, 3R At 17 4T3 2 = BLUGR T I DI RE Y 20 LA Al SRS 1710 7T
WO, X2 = BLSEREETRIVG YT, e KRR T A SN X (5w St e [m] L b L o] 5 )P 24 05
RS . IMIT-SE[ 1SRRI FCACIL, ST RIRE 52 72 = BT DA EC AT A 360 267 0% I 16 98 5 R 3 L 97T 8 4
BEN . XIFSE[19TWFFE A I, X K AL = Bt AR, RERS S ECT ik Ak DAL S DA UL R
ERREREKE T AR SE20]0F FOUESE, X I8 Bl 5 57 K P A = B RS AR A S5 1 L
B BEMSMEH NI DA SRR E BT AHREIFEUESE, X TER DT, SRR Ay AR B S
YEM o Jiang ZE[2170 FHFAFHI R AL BORTE ORI, AR T REMS AT Rty 300 ] e 195 8] 55 B ks Pl A8 1)
T R R S B R R o I i B T RE L R IRBOR SE AR G 7T, Wang SEBEFUE $2 Y, BHRTIE
AT R B PRI L BE R G0 AT SRR N (R U 55 300 A R 5 10 AZ L RE[22] - 38 1 SR T 5
RS, b = Bt AT RIS, BT AREBEAT LI TN, $RAT 42 861 X 2% LA S 2 5 1 2% 2 e 22 H B
TR ETHRIL, HEMRA AT RER Lot Bl e S1E 7 AT T AR <5 22 Al X 2 B 0 ;
G0 T A TR R R A5 XA A B A AR AT eA, R A SRR R GE N2 . &
HE BRI T2 ER A

AW TCIE T A OC AR AGIE M, B 5 X = BLOW = NE R M4 BRI A — R
[N T4 R, BARRRIUEAE T N2 J P300 Ry L HIMIEA B A —FER AL N, $R 1l gl 2 =
BIXARAA BT RTHE R M RIRCER, WS RATHARIGE S AHT s S8 T BARiE 7 2 =2
TS INKI S BIRER, R T A2 = BLRR I A RN, FESEAR 1 A2 = BRI D2k, e /X D 3 i B
FERARKIIE L AWFFAE I T AR FIRTJE 20, 6 T2 2 A RAN R 2R 2 O
NHIRIFENA, R AE BLE S8 ot — 22 i AR 7.
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