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Table 1 Scores of traditional Chinese medicine symptoms and
signs of cold, neutral, and heat nature
PPEAER BAEDE | JEMREIR JEMPE | hPERER PR

IARAE G315y IARAE 315y AE 315y
MR 8. 15 P Hi 3.48 KA 5.50
A 8.10 MR 3.43 | Sk 5.40
B 7.53 IE 3.43 Jeq e 5.33
Jik k£ 7.50 P 3.40 4 5.25
KA 7.48 1% i 3.40 e Jelv it 5.25
JhikcE 7.40 ik 3.33 Hi i At 5.25
P SE=S 7.25 kit 3.28 R 5.23
INRE 7.23 BT 3.28 1R R 5.23
IR 7.20 Jik & 3.25 LGNS 5.18
PRIG AR 7.18 i 3.20 LR 5.10
WEE 7.15 Jik 3.18 F L 5.10
ey 7.15 [ 3.15 JiE K 5.08
iy 7.13 % 3.15 JEERY] 5.08
JIE KA 7.10 B H 3.15 5k 5.08
Jie €61, % 7.05 | VR 3.13 | GEEH 5.05
R 7.05 U RERE 3.13 K 5.03
RO BT 7.03 B 3.13 X 3 5.03
[ITEAN 7.03 S 3.13 g 5.00
bU Ry 6.98 AN 3.10 ik 4.98
JRHE 6.95 NS} 3.10 Hi e 4.95
o 6.93 Jok e 3.10 Jhi R 4.95
JoiEk 6.93 LTRT-¥/ 3.08 LR 4.93
H ok 6.90 Sk 3.08 % 4.93
S 6.90 G 3.05 Jiz it 4.93
PRI 6. 88 IR 3.03 i feg 4.93
HixZ 6.85 T 3.03 Bk Fel 4.90
SR il 6.85 | JRIE 2.98 | JEAK 4.85
/M 6.83 | MkyR 2.98 | Jpng 4.80
S 6.83 & H 2.95 i e 4. 80
FL 6.78 R 2.93 A, 4. 80
Jok e £k 6.78 I 5 2.90 Ik 4.78
R 6.78 FIE 4 2.90 DK 4.78
I £ 21 6.75 T2 2.88 NS 4.75
PR 6.75 07 2.85 gl 4.75
R 6.75 HhE 2.80 Ao 4.75
[=3:3 6.75 Fie 2.73 I N e 4.75
W iR 6.75 [lifEN=s 2.73 JhEgds 4.73
1R fip 6.73 JEE A 2.70 HARE 4.73
FiEan 6.70 JBURES 2.68 AR 4.73
F#h 6.68 IR 2.65 L3 4.65
KA 6.68 i 2.63 i 4.63
3! 6.65 T 2.53 e 1 e 4.45
[k e 6.63 ENCING] 2.45 Hilk & 4.45
145 6. 60 JE%E 2.35 AERE 4.43
[liTRERan 6.58 R 2.33 i A 4. 40
H&# 6.55 ] 2.30 PRIEE 4.40

B h 2 EUR S AERIARNE PP O AT 28, 207
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B R U 1 S U P2 ]
2.2 XA FEIT

Z R & il Neuroscan 23 7] 4 7= 1) Quick-64 H,
e E R4 ERPs $0ds , 50 IA 138 Mk : a7
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AR ES P EERRIEA RS 4w &
ZEUR, HEEREIEARENT 457 Higk
Bz b, BORZIAE RN ERAN “AE FIZEIRN
T, PR AR ARAE 2 R A H CEPET Bl
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R, dREsAg R, KW UG, FAIR S bR
500~700 ms (%3 5f-RFE2 I (8] 76 3 [ N B AL ), oF
AT =ik B2 E AR Fe g s, TS50 b
BHRFLE R 6000 ms JFIH K, 255 500~700 ms (%5
ot RS i) R AR ML BB N BEAIL) I A BhitE AR —ik
W 2R S NI A s 45 S th R 58 A shid sk,
THB A A ms
2.3 EBRIESM T E
2.3.1 474 % %4 i Eprime 3. 0 R F1d 5% 52
R BT B, b g S22 X3 i S I R
PEIEGR (Ph 31 25 iR PP o3 5 i RE PR AR AR
I NFRAE) . ] SPSS 2014a X417 12 BIZ + 4
PEREARARAE | 2055 FH 2 BG+ P M RARAE . 207
12 BMG + FEMERE IR AR AE = R3S R (4 52 7 B
FEH AT S8 2 J S W it 7 2250 .
2.3.2 ERPs #¥% BRI RE S B LA IR
RS ARG IR [21 ] Al Curry8 W AR fini HL 4R
P, [l Matlab 2014a X 504l 21 T2 e b 38, S #y
i FEL FH R 447 Ay S 06 ) 385 52 R ) —200~1500 ms  ( BV
3 5 22 /T A 200 ms B IS B 2 J5 A9 1500 ms,
B AR R R BUAT AR ) o 3 SR = bl
TR B A T A B 0 R ) i L R A T A
¥l MBS EIMER S, — Rl A 7E 40
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(FC3) /75 g DX H L A 5 (FCZ) /8 v g XA ) 4
SHL S (FC4), JH SPSS 26. 0%} F 3 [ i il 20 4
PR AT 3 ORISR . 2% F 2 B+ 3
FERIRAE . 20 T2 UG+ PR IR AR . 205 &
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PRI 28 T A 1y 25 0 A o
3 #R
3.1 308 % XHEITAHFER
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FAYIREY) AR B F R 30 B Ay, 2
N, AR AY T SR R 3R S N A T
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T2 G+ PEREIRARAE ™ 4 TE 1 5 5 Ho At P 28 )
WMERTEIE L o RS2SR Bl
TR B3 [P<0.001, F o se =13.24, 7°=
0.313], =FhAIBE R S b i) 22 S A Gt &
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Table 2 Mean values of behavioral accuracy rates and reaction

times to different stimulus types among 30 participants (x+s)

Ll esitl FEAKL IEWR% S it /ms

AFFSEUGHPIEERIAIE 30 93.2321.65 1233.45+117.96
IR TLEUGHFEMEIRAIE 30 88.73+2.86 1307.20+122.72
AFFSEGHPIEERIAIE 30 90. 1722.35 1507.27+158. 58

3.2 30 4% %iX#H ERPs &R

SLACE R ERPs BRI 5, — Fhofil By
£ 600~650 ms B [H) % 75 & 1 B S A9 IE I A4 (P600
RS, E900~950 ms 1B (8] 1 175 & T BH i 11 £ )%
WA (LNC LAY ), 78 400~450 ms B ] %5 & T i
55 09 17 I L4 (N400 BG4y ) o AHEE T P600 A% 43 5
LNC 553558 9 K 2 10 8 35 Y, N400 A% 43 1Y
POVAE P/ MIREE & — X 355 1Y ERPs 8047 o
3R, ZikEH A K X P600 fik B, 1 43 ERPs 1
RO SAME, 455 N N X AN B [ P=0. 003,
F 5 =6.456, 7°=0.182], HFEIEM F R0 A W
# [P=0.542, F, ,,=0.619, 7=0.021], KX
P AR R E [P<0.001, F 5 w0 =
15.921, 7’=0.354], E1—K 3R, P600 34
PP BH 8, A0 DX 3 A L 2 5 e
Ko TELEMRGX, “L0FH F L ER+FEMERERIARAE”
RIS T A o A T e ) 9 2 R B 1 P600
PR o AEhTG X, =FPRER AT 2 5 o A

FC3

fi} [8]/ms

5.5 1

TS R AE R A AE
— 71 ERRIEPEAE R A E

— 7S R PR AAAE
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950 ms (14 {1 % L4
B 1 A2 A O DX R e i 30 T [
Figure 1  Electroencephalogram waveforms at electrode

points in the left brain region of the participants

R3304 2R AR ST AR TR] R X P600 iR HL 5% 43 ERPs 3% i~ YA {H

Table 3 Mean event-related potentials (ERPs) amplitudes of P600 electroencephalographic components in different brain regions

among 30 participants under different stimulus types (WV, x+s)
i et FEAEL 2o A A IX F1ES iR X A g 1%
B EUR AR AR AE 30 4.67+3. 60 4.92+3.74 6.20+3. 81
O FH S EUR+FEVERE R ARAE 30 5. 63+4. 65 5.01+4. 94 5.11+4.77
L FH I EUG R ARRAE 30 4.52+4.25 4.5624.77 5.37+4.36

H: P600, 600~650 ms IEH Sy ; ERPs, HAFASCHMEAR
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Figure 2 Electroencephalogram waveforms at elec-

trode points in the central brain region of the participants
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950 ms (1 B LAY
3 AZAAFE A DX R R i P T (5]
Figure 3 Electroencephalogram waveforms at electrode

points in the right brain region of the participants
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PR R G DB, A M DX 5 ZE ) s i X
TS5,

FAR, A2 AN R ik X LNC il L s 53
ERPs IR F-IME, 255 BoRii X R340 8% [P<
0.001, F, , =13.304, 7=0.314], HHIEH F5%
MAEZE [P=0.306, F, 4 =1.21, 7°=0.40], il
X5 R EAEH B3 [P<0.001, F =
9.802, 7°=0.253]., K 1—K 375, LNCsr5H
e AR R H A0 B v A DX I8 e A A A
T X B, AEAT MR X, 2075 5 18 MR + FE R
ARIRIE” JBERAIFE K T 48 75 S NP FR R4 28 78 o 7
BYLNC, ZEM] . Al i X A e R T 22 5, “40
T H SRR+ AR RIRAE " JE RS “4n &
B EMG+ R PERERARAE” BRI 22 L AR i
D75 & T 48 A I g DX B 67 79 LNC I . “ 41 12
FEG+FEHERERARAE " A P & X375 & T 822
A 0 s DX B A7 1Y) LNC 30 W o
4 it
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WAL 5 A [) 3 35 28 80955 2% 1) P600 % i RS /N 56 R A
ARG X AFAE 22 55 205 2 R + FE e R A
fIE” RS & T e i LNC IR . P600 hg
Sl P AN TR P LLRGE R

R4 304321 E AFEEE R T AR X LNC s HL 87 ERPs I 15 -F- 4 {5

Table 4 Mean event-related potentials (ERPs) amplitudes of LNC electroencephalographic components in different brain regions

among 30 participants under different stimulus types (WV, x+s)
Pl e s3] FEAER e A i IX Fp R g X A g X
S EUR AR AR AE 30 1.13+3.28 1.39+3. 62 3.15+3.25
A HFH B EUR+FETERERARAE 30 1.71+3. 34 0.79+3. 88 1. 66+3. 28
AFHF B EUR+ PR AE 30 1.93+4.27 1.92+4.96 3.04+3.70

H#: LNC, 900~950 ms (M ALST; ERPs, FOASCHMEAR,
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Cognitive Associations Between '""Red Tongue' and '"Heat Syndrome' Based on Event-Related Potentials
Technology

NI Qi, JIA Chunhua

School of Traditional Chinese Medicine, Beijing University of Chinese Medicine, Beijing, 100029

ABSTRACT Objective
cerebral neural mechanisms based on event-related potentials (ERPs) technology, so as to provide a method for the

Methods

master’s and doctoral students from Beijing University of Chinese Medicine as participants, and finally included the

To explore the relationship between "red tongue" and "heat syndrome" in the field of

objective research of tongue diagnosis in traditional Chinese medicine (TCM ). This study recruited
research data of 30 participants in the analysis. The participants wore electrode caps to collect ERP data, and a modi-
fied figure-word Stroop paradigm was adopted, in which the text-based TCM symptoms and signs of "heat", "cold",
and "neutral" were matched and presented with figure-based tongue diagnosis images of "red tongue", forming three
types of study stimuli, i. e. "red tongue diagnosis image + heat symptoms and signs", "red tongue diagnosis image +
cold symptoms and signs", and "red tongue diagnosis image + neutral symptoms and signs". By recording and analyzing
the behavioral data including key-press accuracy rate and key-press reaction time and electroencephalographic data
including observation on waveforms of specific electroencephalographic components and statistics on differences in
their amplitudes among different stimulus types and different brain regions of the participants when different types
of stimuli are presented, this study explored whether there are cognitive associations or cognitive conflicts between
"red tongue" and TCM symptoms and signs of "heat", "cold", and "neutral". Results For the stimulus type of "red
tongue diagnosis image + heat symptoms and signs", the key-press reaction time was shorter (main effect statistics :
P<0.001, F(, 1 e = 13.24, 9% = 0.313) and the key-press accuracy rate was higher (main effect statistics:
P=0.046, F s i1 = 3. 593, 7> =0. 11) compared with other stimulus types. All stimulus types induced relatively
obvious electroencephalographic components, including a positive wave component (P600) at 600~650 ms, a late
negative component (LNC) at 900~950 ms, and a weak negative wave component (N400) at 400~450 ms. The P600
showed a right lateralization trend (main effect of brain regions: P = 0. 003, F, i = 6.456, n* = 0. 182), while the
LNC showed a left lateralization trend (main effect of brain regions: P<<0.001, F, i, = 13.304, n>=0.314).
Conclusion There is a weak cognitive association between "red tongue" and "heat syndrome", while a strong cogni-
tive conflict exists between "red tongue" and "cold syndrome", and the inhibitory control process of brain is different
between the left and right hemispheres.

Keywords tongue diagnosis; red tongue; heat syndrome; event-related potentials; figure-word Stroop paradigm;

cognitive conflict
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