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[ Abstract] Objective: To explore cough cases recorded in ancient traditional Chinese medicine (TCM)
books based on the Rules of Latent Structure Differentiation. Method: The 9 323 cough cases in the database of
ancient TCM books and pulmonary diseases were extracted. At first, Lantern 5. 0 software was used to construct
the top 120 TCM hidden structure model with the frequency>100. Then, the obtained hidden variables were

comprehensively clustered and interpreted. Result: The 46 hidden variables and 114 hidden classes were
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obtained through the modeling of 120 traditional Chinese medicines. According to the bayesian information
measure (BIC) score, the model score was —161 242.92. The model diagram was formed with YO, Y5, Y7,
Y13, Y35 and Y38 as the cores, and Y36, Y38, Y24, Y19 and Y17 involved 4 hidden classes. Ten
comprehensive clustering models were summarized according to the hidden structure flow chart, among which
the highest score of Z5 external cold and internal decoction syndrome was 8.4, indicating that the result of
syndrome differentiation rules of Z5 had a high degree of support, and the highest mutual information degree and
information coverage of Pinellia sinensis were 0.31 and 63%. Z2 had a low score for the syndrome of deficiency
of lung qi and Yin, which was -2, and Schisandra had the lowest score of -15, indicating that the syndrome
differentiation rules of Z2 was less supportive. Forsythia and Notopterygium both had the highest score of Z6
wind-heat attack lung syndrome and Z10 phlegm and blood-stasis pulmonary syndrome, which was 19.1,
indicating that these two TCMs had a great contribution to it. According to the test, the common syndromes of
cough were cold and dryness attacking the lung, kidney-Yin deficiency, kidney-Yin deficiency of the lung, cold
and internal decoction, wind heat invading the lung, liver fire invading the lung, lung heat burning, phlegm-
dampness blocking the lung, phlegm-stasis blocking the lung. The newly discovered cough syndromes were
external cold and internal rheum syndrome and phlegm-stasis blocking the lung syndrome. Conclusion: Based
on the syndrome differentiation rules of hidden structure, the improved classification of cough syndromes
provides ideas for the demonstration of tacit knowledge of TCM and methodological reference for the
improvement of syndromes of other diseases, and is conducive to the development of valuable new prescriptions.
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Table 1 Example of traditional Chinese medicine specifications

for 9 323 cough cases
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Fig.1 Hidden structure model of 120 traditional Chinese medicines for 9 323 cough cases
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Table 2 Preliminary interpretation of hidden structure model of 120 traditional Chinese medicines for 9 323 cough cases
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®3 IFIEBERGZERELZINE
Table 3 Comprehensive cluster weight of Z1 in 9 323 cough cases

(E3=%:1

R FRUFE

ZI(TRBRZEN ) HAFE a5 1 a % p=0.65(s0,s1) p=0.35(s0,s1)  Zr{H/4
WA 0.15 37 0.15 37 0.83 0.17 0.27 0.73 43
i DB 0.12 30 0.24 58 0.90 0.10 0.42 0.58 3.5
£ 0.07 16 0.3 74 0.94 0.06 0.86 0.14 0.9
[ERY 0.05 12 0.34 83 0.99 0.01 1.00 0 -22
S0} 0.04 10 0.36 89 1.00 0 0.96 0.04 8.4
JR 0.03 7 0.38 93 0.99 0.01 0.87 0.13 3.8
AL 0.02 6 0.39 95 0.95 0.05 0.90 0.10 0
LiL 0.02 5 0.40 98 0.99 0.01 0.89 0.11 4.8
R4 IVVIZEWMEREERLZ2NE
Table 4 Comprehensive cluster weight of Z2 in 9 323 cough cases
Z2(MA W) HAEE gg:i %g;“ iggi p=0.61(s0,s1) p=0.39(s0,s1)  ZMHE /45>
A& 0.15 39 0.15 39 0.97 0.03 0.76 0.24 -1
TLRF 0.12 31 0.25 65 1.00 0 0.70 0.30 -15
2 0.06 15 0.29 75 0.81 0.19 0.74 0.26 0
FA 0.05 14 0.31 81 0.98 0.02 0.91 0.09 -2
Fit 0.05 12 0.34 88 0.84 0.16 0.99 0.01 6
IR 0.02 5 0.36 92 1.00 0 0.95 0.05 -9
PR 0.02 5 0.37 94 0.94 0.06 1.00 0 16
gigis 0.02 5 0.37 96 0.98 0.02 0.94 0.06 -3
x5 93FIBEHEEREZLIERNE
Table 5 Comprehensive cluster weight of Z3 in 9 323 cough cases
Z3(BWE)  HER géﬁ %:; ;;gi p=0.92(s0,s1) p=0.08(s0,s1) Iy
iz 0.06 34 0.06 34 0.98 0.02 0.79 0.21 4.7
%8s 0.06 32 0.09 49 0.99 0.01 0.96 0.04 3.9
A 0.06 31 0.13 75 0.99 0.01 0.64 0.36 6.3
e 0.05 25 0.14 80 0.99 0.01 0.99 0.01 0.0
HPE R 0.04 22 0.15 83 0.97 0.03 0.85 0.15 25
B 0.04 20 0.16 90 0.99 0.01 0.78 0.22 4.6
W5 0.03 15 0.18 100 1.00 0.00 0.80 0.20 5.9
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RTINS, S 29 EE B 0.13 81 0.1, 15 B 3 ifig
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®6 IIVPIEMEREEREZINE
Table 6 Comprehensive cluster weight of Z4 in 9 323 cough cases

ZA(MEIE) HAGE g;% %gu;“ igg/ﬁ/ p=0.69(s0,s1) p=0.31(s0,s1) SR {EI 5y
A 0.13 20 0.13 20 0.97 0.03 0.63 0.37 42
MZ 0.13 19 0.26 38 0.99 0.01 0.41 0.59 7.3
Hi R 0.06 16 0.30 53 1.00 0 0.93 0.07 8.6
FHK 0.04 15 0.33 64 0.90 0.10 0.92 0.08 -0.4
HIEE 0.03 10 0.34 70 0.97 0.03 0.97 0.03 0.3
PES 0.03 9 0.35 76 0.99 0.01 0.94 0.06 3.4
Hi 0.02 9 0.36 80 0.97 0.03 0.90 0.10 1.8
o Jig 0.02 8 0.37 85 0.97 0.03 0.89 0.11 2.1
£ firt 0.01 7 0.38 88 0.98 0.02 0.72 0.28 43
EH 0.01 6 0.39 93 1.00 0 0.98 0.02 12.2
AT 0.01 5 0.39 94 1.00 0 0.81 0.19 6.1
RS 0.01 3 0.39 96 0.99 0.01 0.94 0.06 2.7

F7 IIVGIZWEREERRZINE
Table 7 Comprehensive cluster weight of Z5 in 9 323 cough cases

5N R ;Z gii %;D;“ i;gs p=0.69(s0,s1)  p=031(s0,s1)  SMEA
BHE 0.31 63 0.31 63 0.97 0.03 0.03 0.97 11.2
T 0.05 11 0.36 72 0.99 0.01 0.93 0.07 33
Je iR A 0.05 10 0.39 80 0.99 0.01 0.99 0.01 0.9
A% 0.05 10 0.41 83 0.90 0.10 0.61 0.39 23
i 0.04 7 0.44 88 1.00 0.00 1.00 0 2.0
4l 0.04 7 0.46 92 0.99 0.01 0.91 0.09 2.8
FEAR 0.02 5 0.46 94 0.98 0.02 0.92 0.08 22
JiR B 0.02 5 0.48 98 0.94 0.06 0.81 0.19 1.8

F8 IIGIZWEREZERLZNE
Table 8 Comprehensive cluster weight of Z6 in 9 323 cough cases

Z6(MHALM )  HAFH ;;% ?};@E ;;g/ﬁ/ p=0.88(s0,s1) p=0.12(s0,s1) IYEI 5y
58 0.1 50 0.10 50 1.00 0.00 0.63 0.37 19.1
HEfar 0.03 17 0.11 54 0.96 0.04 0.71 0.29 33
¥ 0.03 16 0.14 67 0.98 0.02 0.77 0.23 3.8
437 0.03 16 0.15 74 0.98 0.02 0.76 0.24 3.7
SARAE 0.02 12 0.16 79 1.00 0.00 0.90 0.10 7.0
WA 0.02 11 0.17 84 0.99 0.01 0.84 0.16 3.7
X% 0.02 9 0.18 89 0.98 0.02 0.85 0.15 3.5
£ A 0.02 8 0.19 93 0.99 0.01 0.90 0.10 43
IRAT 0.02 8 0.20 95 0.99 0.01 0.90 0.10 43
KA 0.02 7 0.20 99 0.98 0.02 0.85 0.15 3.0

A e fd B B 2SS e A X B R ) . LA I J7 700 1 1) 25 s A AR 24 Py 1) g A I B sz ik X
FFHEUE IS IR W JE N A e UE 4 A PRI R, AR 4 NEEAE B . N 102l 25 A B E F 3~12
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R9 INVVIEWMEREERLZINE
Table 9 Comprehensive cluster weight of Z7 in 9 323 cough cases
ZT(JF XN HAFE gg% %gu;“ i;gs p=0.89(s0,s1) p=0.11(s0,s1)  ZME/5>
EJIR 0.08 39 0.08 39 0.99 0.01 0.61 0.39 6.5
At 0.07 32 0.14 64 0.96 0.04 0.54 0.46 5
T35 58 0.06 26 0.17 78 0.98 0.02 0.66 0.34 3.9
B 0.03 15 0.18 85 0.95 0.05 0.69 0.31 1.4
i 0.03 14 0.19 89 0.98 0.02 0.77 0.23 4.6
22 4% 0.03 14 0.20 93 1.00 0.00 0.86 0.14 6.3
AL 0.03 12 0.21 98 0.97 0.03 0.77 0.23 3.6
F10 9323BIZHWEREERELZINE
Table 10 Comprehensive cluster weight of Z8 in 9 323 cough cases
Z8(MiFH ) HFE jjzri“ji %:5 ;%gi p=0.77(s0,s1) p=0.23(s0,s1)  JME/SY
R 0.13 62 0.13 62 0.99 0.01 0.61 0.39 10.4
L] 0.03 16 0.15 73 0.98 0.02 0.83 0.17 3.6
g 0.03 15 0.17 82 1.00 0.00 0.89 0.11 52
Bij X 0.02 8 0.18 87 0.99 0.01 0.90 0.10 3.1
K 0.01 7 0.19 90 0.99 0.01 0.93 0.07 3.9
S 0.01 7 0.20 94 0.99 0.01 0.93 0.07 3.9
TR 0.01 5 0.20 96 0.99 0.01 0.94 0.06 3.5
11 9IFIBHEREAREXZINE
Table 11 Comprehensive cluster weight of Z9 in 9 323 cough cases
ZOCHIRBLNT)  HAFE g;f %;ﬂs“ ;:;ng/ p=0.76(s0,s1) p=0.24(s0,s1)  4HEH/4r
Hi ] 0.13 32 0.13 32 0.99 0.01 0.75 0.25 4.8
HoE 0.10 25 0.2 51 1.00 0.00 0.78 0.22 5.6
it 0.08 20 0.24 61 0.89 0.11 0.73 0.27 2.0
W 0.07 17 0.29 74 0.81 0.19 0.35 0.65 3.1
EDINS 0.04 10 0.32 81 0.97 0.03 0.72 0.28 3.6
B 0.03 8 0.34 86 0.99 0.01 0.99 0.01 0.3
biiEis 0.03 8 0.36 92 0.98 0.02 0.98 0.02 -1.7
Bl XL 0.02 6 0.37 94 0.99 0.01 0.96 0.04 1.7
AT 0.02 4 0.38 96 0.99 0.01 0.91 0.09 3.0

3 o) g g A AR R 10 LA R RNAE ST S R R 2R
FOCHIEALIN (B {E S o E) 2R AR AR e BRI
HEUE 2 S, DU SR 45 5 DA DR, DA 56 AR 7 - TE AR
423

A B RE B B 55 B U B ok vh 25 X0 5
1) BT R RN A LR Hh 25 41 % — A O D BE 1A R O
B IEE, TP EMZ5 M EAE 031,58 E
3 BEIK 63%>50% , $2 75 2 B AP IE N ERIE Y 5T R
TR, 2 B8 0A I 2 B8, o iR i A, 2 1 iR Ak

PRI IERE 2 B (A& ) RFEEA .
RETR PR A N2 BRI R s Rl m & T EHA
R S TR IF F A 2T IR JE R . MR E N E (T
B AR FTREVA ML g A B R A LR o A
M EREEE 5 98%>95%, WA XA FZhE
A& B Z5, v] LA BR A U 5 B = AN (KM
B,

B 28 MR 2R 58 OGS BB 1 4328, I Ol O IE B 0 £
SE RS SE AL . 36 th Z4 (10 B B B SR 4 Ny
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Table 12 Comprehensive cluster weight of Z10 in 9 323 cough cases
. FEHE 2B E ZRER
Z10( I L o =0.95(s0,s1 =0.05(s0,sl ML
(2 5 BEL ity ) I 2 i % o 25 % p (s0,s1) P (s0,s1) SR/
JE T 0.06 47 0.06 47 1.00 0.00 0.63 0.37 19.1
Ji#= 0.06 46 0.10 75 0.98 0.02 0.45 0.55 5.8
S5 X 0.03 26 0.11 86 0.98 0.02 0.65 0.35 1.7
SN 0.02 16 0.12 91 1.00 0.00 0.82 0.18 5.7
AR 0.02 14 0.12 94 0.99 0.01 0.81 0.19 5.1
e 0.00 3 0.13 101 0.92 0.08 0.79 0.21 1.6
W2, 0 1 AR 1) 69% AT 31%, X 433X 5 4~ 25 1 ARy o H B ek g i R 3 B R R
FEEPGRELS FYSE(RBEI 026, 8 SR WA VR R R I T 1k T

FUME 8 B 26 B o 38%) , T 1~ 2 1) AR o 0 A R T
7N BT IR SRR A A BRSE Z4=s1 2 5 it 5 B R X
N R S, Z4 A 3 BUME (A B A M R A IR Y
FDONAEE, & 7 —) JBEF 32K, )
BT IR Z4=s0 3 25 /8 35 T il 5 B 2 , 17 Z4=s1 Fl s2
X2 B AN B, Z4=s1, Ml EH LR
IS RA VA A IR Z4=s2, W
BE G HE 0 55, 40 s1 A s2 & 9, w4 21— A4 5 i
B B R X 7 A AR S LG SRR AR W] LA ok i %)
1) 37 IS R o

BT LR G RSB MR A G5 45 1 0 W il
FF g RO, 0 M2 6, 6 53=>6, I T A il B B,
43<6, FI T Ay Al il B BA R, A AR TR T LS
RAEBIR B HEUE . oA 2 8 X B B b, 22 A A Bl
B B A HE TR B A AR 0.97 AN H B A AR R R
0.03, odds /& 0.97/0.03=32.33, 2 & 7 Ak Jili 5 Bk Y
AT B A A 0.63, K HE B HE R JE 0.37, odds
J&0.37/0.63=0.58, FIT LA, 22 4 2 fili ' B 1) 1F 1T IR
&, 73 {H (score) & W 4~ odds Z b 1H M) XT %%

to 242, Sl o 24 5 038 2 4D, o 4

1B >0 A 2 il B BF) K 194 1 17 IR AR 4 , 43 (B <0 A 2
TR HI L A 5 1 B2 19 43 (B S —0.4, AR 48 BEIEFL ), 45
T A7 T AR ) £R  a BOR TR A Y B
Bl 4.247.3+8.6~0.4+----+6.1+2.7>6, W] | 5 Ay fifi 15
BH R TIE .

F3~12 5B R Z1 & kW, Z2 & AN
Z3IEANRWHE I, ZA TS EL B EHA &,
Z5 G /NE T, 26 TR, 27 F AL A B
B, Z8 & = WML, 29T = FFEW,Z10F NS
ZSVAHOR S S AT 2 B E B2 4 Al R B TR Y
G Z AT W DURE SR 5E AR R R
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Wi, CAS BB 32 ) T . ) % e AR, R0 D) R O K
1B U DL 0 E A O UE A AR 2R < B
P KB B BH K B BH KR AR TE AR UERAE B
AU H il B % T BEL Al 8 R BEL A 10 A,
Z2(-2)HMANZ (1), KR F(-15) , AR (-2), B HE
FC(=9), ¥ 1 (=3) S B U AR I AR 4R B R
M, —1-15+0-2+6-9+16-3=—8<-2, 1F i iiF 4f% A A 1
T UE B, $2 7 il AR PR R IE B A R 22 AR A
FEUE R, 7 5 B

P77 IR A5 H i R A DL IR A A Dt 5 2% i
(SR AN A oA N o v QP 2% (L N N A N
POHBE PRI BE I RS BEL I 9 b . 55 2 (S
B N BR2E) (i BE 25 2 2 0] - N B2 - 1 RL 2% -
JURE 2 ) R[] B 2 A € DY AR P R BRI IE o B 25
AR AR (%) B G R U] 5% 102 FH 7 LA 5 00 i 42 908 O T, X
DICRE I . DA ML E | LA 24 30 5 [R] #E 38 Sk i A
FJ7 30 o0 A B AR B MR P R P S %
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