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FETE O R SR T RAE RN S 2 5, U
1R 5 0o 1) T A2 W AR AR OWAR S . AT 9E 38
ik U s 24 KA B I O B e A B 1 S AL
(HEVES 1 2018-626-55-01) , Ff- 7 H [l 15 PR 1k 46 73 i
HRuSE T H FEM GRS : ChiCTR 1900026008 ) .
1 IEERER
1.1 BFRAT%

ZAXE KR T 201946 2 H 2202043 A 1
H 52 111 r v B8 24 R 2 55—t s B2 e o 1L 4 I R
e O B GREDR4dL), LI 201947 H 2 H
2201949 H 10 H 3% Be AR e iy fat e A (fit
FREXT AL ) o BN AT O 4L 315 1), falt e Xl e
ZH 211,
1.2 Stk

Iz WbRE S IR GO & B 2545
(28 ) lAREK T ZEwiRE S . 22 BIiE ST |
F R B K M 2 T 2B — N AE >50%,
1.3 AR
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18~85%; 3) HIESIMAM 5T 2B AE R E A .

fRFEEXT AL : 1) BB, SRR 2) &
=45 kg H.18. 5 kg/m’</KEFEH(<26 kg/m’; 3) 4
1% 18~85%; 4) HIBSIAMIIFEE ARG AL,
1.4 Hirg

1) S0 B A I IR A | T R A
GREMBER; 2) HAY . BYMERELNES;
3) iR, WEL AL, 4) KEET3 N H WS
T HABZS Y R
2 FHiE
2.1 ERRERSH T

AWFFAEH L B 25K 2% H EWFE R TFDA-1
RIS (PBRTEE: 20212200604) #E4TFRELL
HHREGRE, TEEZHIT ARG TDAS 3.0 (4K
PEZEMERCEIC S . 2018SR033451) #EATH R AFME
EEI AT . B REGEiEaEEs . & &R
& br ML SO AE bR, 1R 4R bR B TR OR Ol TB
(tongue body), H#H R/~ HNTC (tongue coat), 4
FEAREHCRGB, HIS, LabBifass[A], RGB Hifass
FH R (red) (HALERLZ (. G (green) {HACFRSE
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S, /N AR R e e 1, IS B A ] v
H (hue) HACRERE, FEEEGEF R 0°~360°, 537l
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BT ; 1 Gintensity) (EACRSEREE, T B #1148
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REARLFIRE , S b v D) ] 450 1) 20 €0 0 R oy
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KIMENRE 52 a. bR R MA@,
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BB R ACB g ) 21 €5, (R /DN B 1) 2 €55 b
e -iEaRh, +bFRoRE A, -bRREN, BH
LN R I N QR AN < ] o o R =
JEE AR bR B A4 AR LU (per-All)
per-AI{EBOR /R T 7 BUR . SORSE PR AR T
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moment, ASM). JHi{H (entropy, ENT). ¥H (mean,
MEAN), ASM{E#/NEFF CON, ENT, MEAN {8 %
K, PRSI R
2.2 % FFHE

JH SPSS 23. 0 F A AT S i o3 o A B IES S
TR PR B Al 25 () RoR, R
ZEFPVEALIE] BRI R Ty 2200 W, T 26 AN55 I
SR FH P i ST R AR A S O 0 Mann-Whitney U K 5% ;
AFFE IR AT BT i GORE LR AL 8O DY 3 KR
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HERY: . PAP<<0.05 A2ERAgeitE L.
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0.05); IR 2ZEFA G FE X, O i
PRI AE I R = (P<<0.05) . % e 4 23R8 & I
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D 4241 (13.33%) .
3.2 MWAZRH E AL
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TB-B. TB-1. TB-LIJfILFflHEx} R4,

o T R R 2

fiFESE 44 451 (13.97%) .

TB-H. TB-b
(P<<0.058¢ P<<0.01).
3.3 AAZRFELHELER

T2, WA E B RESE bR TC-R. TC-B

R TfERERTIRZH, TC-CON, TC-MEAN, TC-H. TC-b
o THEEERTIEZE (P<<0. 058 P<<0.01).
3.4 SRR MR T IR EFHE AL
HR 4 315 i) 568 00 95 £ 3 UL T s o, 8%
BE IR IR B AR5 A IR pR dL e &
PR, HWRMANERARIE, A ST
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Table 1 Comparison of the characteristics indexes of tongue body between participants in the coronary heart disease group
and healthy control group [ (+s)/M(P,, P,)]

L L (3154) X HRAL (211 4) F/Z1H P
TB-CON 109. 49 (88.49, 137.88) 110.36 (88.60, 134.07) -0. 680 0.617
TB-ASM 0.059 (0.053, 0.067) 0.059 (0.053, 0.066) -0. 126 0. 900
TB-ENT 1.31+0. 07 1.31+0. 08 0. 004 0.948
TB-MEAN 0.032 (0.029, 0.036) 0.033 (0.029, 0.036) -0. 187 0. 852
TB-R 165.00 (160.00, 168.00) 166.00 (162.00, 170.00) -3.931 <<0. 001
TB-G 102. 00 (96.00, 107.00) 103. 00 (96.00, 109.00) -2.030 0.042
TB-B 104.00 (97.00, 109.00) 107.00 (101.00, 112.00) 4. 821 <<0. 001
TB-H 358.16 (356.38, 360.79) 356.85 (355.05, 359.19) -5.093 <<0. 001
TB-1 123.00 (117.50, 127.00) 125.00 (121.00, 130.00) —-4.088 <<0. 001
TB-S 0.18 (0.16, 0.20) 0.18 (0.16, 0.20) -0.415 0.678
TB-L 105. 62+2. 60 106. 29+2. 63 8. 110 0. 005
TB-a 21.33+3. 08 21.60+3. 22 0.943 0.332
TB-b 6.51 (5.35, 7.68) 5.70 (4.67, 6.92) -5.326 <<0. 001

H: TB, & Fi; CON, X
W H. 1. SOt EHIS Btz

i) H Y (R

xR2

5 ASM, FETJT I BAE; ENT, HH{H;
SLRE LM L. a

MEAN, ¥{H; R. G. BrAMRERGBEI @A ML, S0,

« bIPAER Lab BUOZS ] PRI | £0 O~ @ M, 30— Ok,
TEE L LI RS IR A2 10 T 5 R AR LU AR

Table 2 Comparison of the characteristics indexes of tongue coating between participants in the coronary heart disease group

and healthy control group [M(P,,P.)]
Eist2 sl (315 4) XS R (211 ) F/Z{8 PAH
per-All 0.35 (0.25, 0.41) 0.35 (0.63, 0.42) -0. 689 0.491
TC-CON 136.84 (102.64, 174.10) 114.57 (96.63, 166.61) -2.122 0.034
TC-ASM 0.06 (0.05, 0.06) 0.06 (0.05, 0.07) -1.79%4 0.073
TC-ENT 1.32 (1.27, 1.38) 1.31 (1.25, 1.36) -1. 886 0. 059
TC-MEAN 0.04 (0.03, 0.04) 0.03 (0.03, 0.04) -2.072 0.038
TC-R 159.00 (151.00, 165.00) 161.00 (153.00, 167.00) -2.103 0.035
TC-G 113.00 (104.00, 122.00) 114.00 (105.00, 123.00) -1. 144 0.253
TC-B 114.00 (105.00, 122.00) 117.00 (107.00, 125.00) -2.378 0.017
TC-H 358.78 (355.43, 362.36) 357.06 (354.56, 360.00) -3.802 <0. 001
TC-1 129.00 (120.00, 135.00) 131.00 (121.00, 137.00) -1.919 0. 055
TC-S 0.13 (0.11, 0.15) 0.13 (0.11, 0.15) -0.509 0.611
TC-L 108.46 (105.42, 110.88) 108.94 (105.78, 111.45) -1.444 0. 149
TC-a 14.99 (12.99, 17.02) 15.48 (13.35, 17.64) -1.337 0.175
TC-b 4.59 (3.52, 5.87) 4.02 (2.93, 5.14) -3. 806 <0. 001

e oper-All, HEEHFEER; TC, H#; CON, XFHLEE; ASM, fJEJ7 M Bi4i; ENT, WH{H; MEAN, 3{H; R. G. B4r3t&ERCBEI
s R e, sk, B, H.

il BE- k.

. SHMMER HIS Bl (a2

s[RI

SERE L MURIBE: L. a. bRl UK Lab B W] PG ABE | 206 -2
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per-All, TB-G. TB-L{& , TB-a. TC-afi{f (P< TC-Sfk (P<<0.058({P<<0.01); F£7x, SI4E
0.05); £4/~, SAEGIFizh ok tEaE b i, IR IR A, A0 JIEBA TB-R. TB-G.
BRI LR L TB-CON, TB-MEAN, TB-ENT TB-I. TB-L fi f& , TB-a fii & (P<0.05 m% P<
i v, TB-ASM ffk (P<<0.058¢ P<0.01); #5 0.01); E8/x~, HIEGIFMMEFLA LE, &I
N, SAEA IR 2 AR IRAE AL LR, A I 2 BB R R FEFEA4L TC-CON, TC-ENT, TC-MEAN{ii&:, TC-ASM
4 per-AlLff%, TB-Hfim (P<<0.055%P<<0.01); K (P<0.058; P<0.01); #9/x~, SEAGHE
o, HSEGIFIRUIFALLE, & IF08 W4 JE I E 20 FeH, A 9F R IR ILAE 41 TB-S. TB-a fhi i
TB-CON. TB-MEAN. TB-ENT fii & , TB-ASM. (P<<0.05) .

R3S GO IFIEUR M R 2 5 ARG I v 2 A T GARRAE LU
Table 3 Comparison of the characteristics of tongue manifestation between the combined primary hypertension group

and the non-combined primary hypertension group in 315 patients with coronary heart disease [ (¥+s)/M(P,,, P.,)]

21 571) 1145 per-All TB-G TB-L TB-a TC-a
EIFEEEFEMEL 114 0.34 (0.30, 0.37)  101.00 (94.00, 106.00) 105.38+3.06 21.88+3.00 15.42 (14.94, 16.43)
IR M U2 201 0.37 (0.34, 0.39)  104.00 (99.00, 109.00) 106.24+2.59  20.69+2.96 14.45 (14.26, 15.36)
F/Z 18 -2.118 -2.298 4. 069 5.910 -2.121
PAH 0. 037 0. 022 0. 046 0.016 0. 034

TE: per-All, H&EEWAEIR; TB, T/ TC, FH; G, RCBEAAMTRILA; L. adr BIUK Lab BEOAS H A IIE | 200 -2 (0l

x4 315010 BB I B IRk L2 5 ARG I S kok AR AL ZH A 7 RAPRHIE LA
Table 4 Comparison of the characteristics of tongue manifestation between the combined carotid atherosclerosis group

and the non-combined carotid atherosclerosis group in 315 patients with coronary heart disease [ (x+s)/M(P,,, P..)]

215 % TB-CON TB-ASM TB-MEAN TB-ENT
AEA I DB Ik HERE AL 41 141 102.89 (71.42, 133.46) 0.061 (0.056, 0.068) 0.031 (0.027, 0.035) 1. 300. 08
BB K RERE Ak 2H 174 118.03 (89.79, 153.73) 0.057 (0.049, 0.066) 0.033 (0.031, 0.036) 1. 34+0. 08
F/Z 18 -2.301 -2.178 -2.215 7. 846
PAE 0.021 0. 029 0. 027 0. 006

. TB, J; CON, XFLLEE; ASM, MEEJ7i —BifE; MEAN, #{E; ENT, Wifi.

RS 3SHEEE A IF 2 BUE R LS AR5 I 2 BURE BOR AL 0T SRR UL

Table 5 Comparison of the characteristics of tongue manifestation between the combined type 2 diabetes mellitus group

and the non-combined type 2 diabetes mellitus group in 315 patients with coronary heart disease [(M(P,,P,)]
21 1% per-All TB-H
eI 2 BURE IR 2L 226 0.37 (0.29, 0.43) 357.89 (354.88, 360.22)
I 2 BB AL 89 0.34 (0.24, 0.40) 358.86 (356.43, 361.10)
Z{H -2.685 -1.938
PiE 0. 007 0. 048

e oper-All, & &JEMHElR; TB, &T; H, HISHi(AZS A EEE

&6 31500 B G I IR T 5 AE-E IR T2 075 SRR AE UL

Table 6 Comparison of the characteristics of tongue manifestation between the combined fatty liver group and the non-combined

fatty liver group in 315 patients with coronary heart disease [ (F+s)/M(P,, P.)]
415 1515 TB-CON TB-ASM TB-MEAN TB-ENT TC-S
EAIEIRIIATAL 227 101.26 (77.31, 130.26) 0.052 (0.046, 0.061) 0.029 (0.025, 0.041)  1.30£0.08 0.13 (0.12, 0.16)
& IFAR DI I 88 129.21 (93.26, 157.89) 0.049 (0.046, 0.055) 0.035 (0.031, 0.043) 1.35:0.07 0.12 (0. 11, 0.14)
F/Z 18 -3.019 -3.071 -3.051 11.652 ~1.963
Py 0. 003 0. 002 0. 002 <0.001 0. 042

W TB, F%; CON, XFLLJE; ASM, fEJ7m Z[4; MEAN, ¥{H; ENT, %{d; TC, &&; S, HISHGZS [a)d it A .
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Table 7 Comparison of the characteristics of tongue manifestation between the combined heart failure group and the non-combined

heart failure group in 315 patients with coronary heart disease

[ (Fs)/M(P,, P,)]

215 ik TB-R

TB-I TB-L TB-a

APEAFHOIFERH 252 166.00 (162.00, 170.25) 104.00 (98.00, 109.00) 123.50 (118.25, 127.75) 106.22+2.67  20.95+2. 89
GBI ERA 63 163.00 (159.75, 169.00)  99.50 (93.50, 104.00) 120.00 (114.00, 124.25) 104.48+3.05 22.23%3.38

F/Z A8 -2.378 -2.689

PIE 0.017

-2.533 9. 648 4. 407
0.011 0. 002 0.037

W TB, WJ8; R. GBIt RGBHi (A zs [ FRLrfn, . &0 1, HISHAZS P ; L. a2 B3 Lab i a3 [ g Bl & | 060

LRl

RS 315U B IS 5 AR5 IF AT SEL B T RAFAE L

Table 8 Comparison of the characteristics of tongue manifestation between the combined cerebral infarction group and

the non-combined cerebral infarction group in 315 patients with coronary heart disease

[M(Py, Pry)]

FRETEAR foi1%k TC-CON TC-ASM TC-ENT TC-MEAN
EAIF MM H 271 130.69 (198.36, 185.98) 0.058 (0.053, 0.062) 1.31 (1.25, 1.38) 0.035 (0.029, 0.038)
G It sELH 44 179.46 (155.19, 230.24) 0.055 (0.048, 0.062) 1.40 (1.36, 1.43) 0.038 (0.035, 0.042)
Z1H -2.119 -2.765 -2.675 -2.059
PAH 0.034 0. 006 0. 007 0. 040

H: TC, H#H; CON, XFHOEE; ASM, fEEJrm —fiji; ENT, HH{H; MEAN, M{H,

RO 315 BT S IR IR MLAE 5 A5 I 5 i e
T GURFAE LA
Table 9 Comparison of the characteristics of tongue manifes-
tation between the combined hyperlipidaemia group and
the non-combined hyperlipidaemia group in 315 patients

with coronary heart disease [ (¥+s)/M(P,, P.,)]

20 3] %% TB-S TB-a
A EIBIMAELS 235 0.18 (0.17, 0.21)  21.65%2.96
A I R MEL 80  0.17 (0.16, 0.21)  20.88+3.20
F/ZA8 -2.358 5.343
P{A 0.019 0.032

Ve TB, Wk S, HISEAZ NP IEAIE; a, LabBitazs
1] e 21—
4 it

T RAENHREIRIA I EEAK YR —, "TLAEM
W R A AR Ak, A B TS W e L K e
oo BREOTE R, W25 0 E AR L
IREGFRAEHA MM, PEFZH TR0 E
B — @R 2EME 2 AW T I2A0 56000 i
Mg R A2 1 R AFE AT L AT, [l 4
B et Ui £ 5 B T A B A ARE, A
WP, HEEE . SUCHTEN K 27 A 8RR Rk
WRAHE, BAERYEES . FMMER IS, L
W — 2 = 5 O T R B A 5E

SRR T EESE T BRELOR T G
JR7OAEEWE, FERALNO KR . (4 B -
J Lo 9 0 SO KRR ) e B O 1 s LB 45

Sy “PHIEBHTZ”, B0 EAEBHAA R, FEEIERNE,
17N 73 N Wi = 111 ST AT ¢ 81/ E /N
5E W, ek 2 B RRIE 4R #R TB-R. TB-G,
TB-B. TB-I. TB-L¥J{Ik T fdt X 4L, S kR
Jeb O RR Y T B AL, B TE RS TB-H.
TB-b /& T XTI, R A S, w00
BB N 1) B, {H 25 G TB-a $0(E 7] %0,
[ R CN T EARCNER LR e SNTITE | 3:7-S NN DN R (2 72
AR, O EE T RICARELL, PN
RG22 5 MG, B U kAN, A
FEAE AR T b0 Co R RH L i AN 388 A AL AR
AL 5 ERIS KA

XPTH B RE, a0 e 41 84 BR TC-CON
TC-MEAN = F {g JE 6F B4, B4R W 41 TC-ASM |
TC-ENT 2 % K4t 8 L, BhA 5 BHER
O 1), A 3R B S o A A0 B O ORL R
CON, MEAN, ASM. ENT/E R —4HarBiists, 2
TEAUFE M USRS AR I 3 T A5 R3S,
I N T 2 R SO GR AT 55 b . 5 & SRR
B A REE T L TR B R B R e, AR &
FREH 5HEEA R . WH R TIHEAL,
BB, SO IS . FRBE . AT R LR A T 8
MU A B, RO R L 7 o 1 ) D 7
B T4 e 4 8BRS bR TC-R . TC-BfIL T {g B
XTHRAL, HARWAITC-G 2R g it e, A%
PR 560 5 AL T X PR AL A #a 34 7E TC-H.,
TC-b 7 ifii, b Coidl e TR I, 226 kE
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OB BRI E AR, RPN
CERER, —HPAERERAL, AR mia, —
AT 53k 2 g e B A - -« - S RVRR B AT ST T
B LR AAL, BT DL Bz &7 1 R
ARG IR, MR 2 WL E a6 AL
PRI, BBHATR, PHARNBRIRALZKIE, AL
9, HAGRMAI, el W, &R0 LA
PHAOR R . T HEFITEN BRI,

Il PR ULoes O & - Hef s, i =1k
ST A IS SRR, IR ARG 2,
A BT K BUA TN TR0 X el U T G243 T AR 7T i
SEmA, DA B S i R B IR A o e X e O
A I SAEG I FEBRIXT L, R IO A IR
S LT B per-All, TB-G. TB-LAWE, TB-a.
TC-afiflf, A FROMMEIAF AR, HE
HR AW = M A IO e AL LA
PRI IR SRR ARSI, RN AL BEAS 2 S A
FE 7, AT LR AT I IR, R R
WA TR ik 0o 7 I 3080 ok ok A A Ak 2 /) TB-
CON. TB-ENT. TB-MEAN i & , TB-ASM fii i ,
PR HE TG ORLR , X n] RE S S sh ik ok R R AL
BHZ IPEIE | MR O& 1 I il g Y B,
HEREAT R, TOIRESEE R, SO BORRS . i
OB T 2 BB IR 1 per-AIRAE, $RHEH
T 2 BUOBE PRI LA N BORAZ O L T, A
W G AR SRS BRI —, ARSI SR
IS REAERRSE 2 25 00— 3. O A IE R D
#H W TB-CON, TB-ENT, TB-MEAN =, TB-ASM,
TC-SRAK, $E7mHH FS B E AR, & X H
H o Je 09 & I 1 R IR 2 1) TB-S. TB-a {1k,
PR HE TR, N5 055 e A R AL 2
PRI ZE 7, PRIR NG, MELRE i A= Ak = 500
TR B OGRS ERERTB-R. TB-G.,
TB-I. TB-LAWffk, $2mHEH@IMR, ZEAOR T
FEFTEC, G PR 0 J) 2 e R 2 R I B E Y,
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Research on Objective Characteristics of Tongue Manifestation in 315 Patients with Coronary Heart Disease
DUAN Mengyao'?, WANG Chuhao’, TAN Yuquan', LIAN Kun', SHOU Xintian*, JIANG Yang’, MAO
Boyan’, HU Zhixi'

1. School of Chinese Medicine, Hunan University of Chinese Medicine, Changsha, 410208; 2. School of Traditional Chinese Medicine,
Beijing University of Chinese Medicine; 3. School of Life Sciences, Beijing University of Chinese Medicine; 4. Xiyuan Hospital,
China Academy of Chinese Medical Sciences; 5. Hunan Provincial Hospital of Integrated Traditional Chinese and Western Medicine
ABSTRACT Objective To investigate the objective characteristics of tongue manifestations in patients with coro-
nary heart disease (CHD). Methods A total of 315 participants with CHD were recruited in the CHD group, and
211 healthy participants who underwent physical examination were recruited as the healthy control group. In addition,
according to the common comorbidities (primary hypertension, carotid atherosclerosis, type 2 diabetes mellitus, fatty
liver, hyperlipidaemia, heart failure, and cerebral infarction) in 315 participants with CHD, each comorbidity was
classified into a group of comorbidities with that disease and a group of non-comorbidities. Tongue images were cap-
tured using a TFDA-1 tongue diagnostic instrument to characterise the tongue body (TB) and tongue coating (TC) ,
comparing the RGB, HIS, and Lab colour spaces in the chromaticity index (R, red; G, green; B, blue; H, hue; I,
intensity; S, saturation; L, lightness; a, red-green axis; b, yellow-blue axis) , the tongue coating thickness index
(per-All), contrast (CON), angular second moment (ASM), entropy (ENT), and mean (MEAN) in texture metrics.
Results Compared with the healthy control group, the characteristic indexes of tongue body in CHD group showed
lower TB-R, TB-G, TB-B, TB-I, TB-L and higher TB-H, TB-b; and the characteristic indexes of tongue coating in
CHD group showed lower TC-R, TC-B and higher TC-CON, TC-MEAN, TC-H, TC-b (P<<0.05 or P<0.01).
Compared with non-combined primary hypertension group, CHD combined primary hypertension group showed higher
per-All, TB-G, TB-L, and lower TB-a, TC-a (P<<0.05); compared with the non-combined carotid atherosclerosis
group, CHD combined carotid atherosclerosis group showed higher TB-CON, TB-ENT, TB-MEAN, and lower
TB-ASM (P<<0. 05 or P<<0.01) ; compared with the non-combined type 2 diabetes mellitus group, CHD combined
type 2 diabetes mellitus group showed lower per-All and higher TB-H (P<<0.05 or P<<0.01) ; compared with the
non-combined fatty liver group, CHD combined fatty liver group showed higher TB-CON, TB-MEAN, TB-ENT, and
lower TB-ASM and TC-S (P<<0.05 or P<<0.01) ; compared with the non-combined hyperlipidaemia group, CHD
combined hyperlipidaemia group showed lower TB-S and TB-a (P<<0. 05) ; compared with non-combined heart failure
group, CHD combined heart failure group showed lower TB-R, TB-G, TB-I, TB-L, and higher TB-a (P<0.05 or
P<<0.01) ; compared with non-combined cerebral infarction group, CHD combined cerebral infarction group showed
higher TC-CON, TC-ENT, TC-MEAN, and lower TC-ASM (P<<0. 05 or P<<0.01). Conclusion Compared to
healthy individuals, patients with CHD tend to have darker tongue colours and rougher TC textures. Compared with
non-comorbidity participants, those with primary hypertension tended to be lighter tongue colour and thicker tongue
coating, those with carotid atherosclerosis had paler tongue body, those with type 2 diabetes mellitus had thinner
tongue coating, those with fatty liver disease had paler tongue body and whiter tongue colour, those with hyperlipidaemia
and heart failure had paler tongue colour, and those with cerebral infarction had rougher tongue texture.

Keywords coronary heart disease; objectification of tongue manifestation ; tongue diagnosis
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