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Abstract: Objective To study the dose coupling effect of Ezhu (Curcuma Rhizoma) and Sanleng (Sparganii Rhizoma) pair in the
treatment of “gi stagnation and blood stasis” by constructing Copula function. Methods The traditional Chinese medicine
prescriptions containing Curcuma Rhizoma and Sparganii Rhizoma pair for the treatment of “gi stagnation and blood stasis”
syndromewere collected from the self-established prescription database. The data of the dosage of Curcumae Rhizoma and
Sparganii Rhizoma were processed and tested. The best Copula function was selected from Archimedes Copula function family and
elliptic Copula function family to establish mathematical model and depict the joint distribution function diagram. Kendal and

Spearman rank correlation coefficients were calculated and correlation between the dose data of Curcumae Rhizoma and Sparganii
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Rhizoma was monitored. Results A total of 505 traditional Chinese medicine prescriptions containing Curcumae Rhizoma and
Sparganii Rhizoma were collected from the self-established prescription database. The dosage correlation between Curcumae
Rhizoma and Sparganii Rhizoma could be better reflected by Gaussian Copula function model. The correlation coefficient of
Kendall rank and Spearman rank of Curcumae Rhizoma dose and Sparganii Rhizoma dose were 0.225 6 and 0.333 0, respectively,
which indicates that there was a strong nonlinear correlation between Curcumae Rhizoma dose and Sparganii Rhizoma dose. And
the correlation was positive. The coupling effect between the two increased with the increase of dose. Conclusion Based on the
Copula function model, the dose correlation of Curcumae Rhizoma and Sparganii Rhizoma pair in the compatibility of traditional
Chinese medicine prescriptions was studied. From the perspective of data mining and mathematical statistics, it provides a basis
for the mutual promotion use of traditional drug pair and new ideas for the study of the dose relationship of traditional Chinese
medicines in the compatibility of traditional prescriptions.

Key words: Curcumae Rhizoma and Sparganii Rhizoma drug pair; gi stagnation and blood stasis; Copula function; dosage correlation;

coupling effect

20 PRS2, TR BRI PR IE 245 40 07 (1) 22 LT
I, I s/ N R, R R 2
TR E BN . AR Curcumae Rhizoma F1=F%
Sparganii Rhizoma ZiVEAHE, WEATMIM. TH
MU DR FAR NP2 g, EHh
i, =FoNfrhz "%y, Kbz, M=
R Im PR FH 24 B A AT, R IAT R %
W, AT SR, BRI g . TR-=
AR AHE LT (RIR ) =Rkl “3AR
7 “EARMN” R IREL” H L M7 I 2 X .
(BRAREES) A5 “HRER, pEFER”, /£
=77 A TT AR T b, R T Im PR D)8 ) R A%
BOREE, ANFEFIEM YRR 145 3 T e 2
SRR, U T R EAE T E CHHIEIRIR T K
ZH I E PR,

Copula BR#E B Sklari F 3, & —JK
AT RS 10 S o A RECE A — IR AL, ]
PLH TR e e JEXTRR DA R EBAH 56
Fo KT JC Copula ERECKL, 2 H(x,y) NJG
BeE A ek g, WRIHIAG NN F (x) G ),
ML FRAFAESE — A Copula BEAEL C (u, v), THEKR
H(x,»)=CI[F (x), G ] WRF(x) MG@) ¥N
ESLREL 4 C (u, v) ME—AFFEB], Copula BREL
BB ZA AR, BN LA B 5 K A ok vk
(Gumbel Copula pi%{. Clayton Copula E&%{. Frank
Copula BEE0 - 5 Copula B8 %)% (Gaussian Copula
PREL. t-Copula FRED . FEEZTE— N0l R
B R — MR DEGRHAHRCE, R RZE A
DIREE AR 1R AT Rl 47 bR 1t B Bhte], 5 R 2D
RV “AHZI, AREE” A F T2 kb AHt
FOMN E 7 7 R USRS SRR - = AR AR YT

A L AR R 255 ), 44 E JE ) Copula
PREE Y, X6 5 AR AR - =R 20 R B A T A A
iR, WFRFRA-ZRANFIES MR IR A
HRA, WNMRIEAAHHEE. FIH Copula %L,
MBI S 2 MAERARA-=RE
BN B HIRE S RN, MR EAH S ) A BE TR
FAR-ZRR XS RRA G BRI, KRR “HL A
7 FRAL R R BB, I 5T Hp 25 2450 7 0%
ZRITHHT LR , g 2 24l PR S FH S (LR 2K
1 HiEkRIR

WEEAR . & 0. B, IERIEIARNE T 15,
AR T A T G RT 4R . Hh T FH 2R
CREZ ) 25, AR (ETFRR) CORFERA
AR TTY AT, &R CEWRTTY (WIME
HEY (ZZ R0, ToA (PHREOE) (EZB ) (&
TERAL s WIAR (Y5 7) (Gl A R%) (FARIT),
ERAEZEES SR O REE LR & (&
T, AR AGRHEERY, DA TR H[E 25 8)
(TR 55, B A

PRUESRTS B A AR AR PR (P AR =%
RS, M7 I 7 RIS adE . O 57
AL S IRR. =R 2 WREW, RO “AH IR
iEs @K AR E R ER . WA %A
505 B R PR AU IR AR - =R xR s, TG
TG —, ARERRTHE A ST &5
PSS R AR, 4% HREIAR T e B Dk 24 )
FEFATHE S U8, WER 1, TTHREINE 2.
2 KRB
2.1 HuEALE

XoF i ade B YR T S LR IE B R ) B AN
—HEAEATIRE, @8 ELFES N ILE 1.



¢EH 20202568 £53% B UM Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 11 . 3427 -

R1 ARFEBRCHRER

Table 1 Principle of unit conversion of prescription dose

f e R g IS A ‘ ‘
x S = n " A
1 661.00 661.00 661.00 596.80 596.80 500.00
1% 41.31 41.31 38.10 37.30 37.30 31.25
1 4% 4.13 4.13 3.81 3.73 3.73 3.12
143 0.41 0.41 0.38 0.37 0.37 0.31
%2 SEA-SHIIEZRSHTH 3 A SHERHERA T

Table 2 Some prescriptions containing Curcuma Rhizoma

and Sparganii Rhizoma and their dosages

Table 3 Descriptive statistics of Curcumae Rhizoma and

Sparganii Rhizoma pair dosage

g g R EARFIRe —=HAE/g A H gy M (IQR) 95% CI
1 AR PN 20.655 20.655 FAME 505 18.65g (26.00) 19.76~21.99
2 ARAR PN 30.000 30.000 =R 505 18.65g (26.00) 19.89~22.15
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50 AL T 5720 5720 "N 18.65 &
6 Tha#E Tt 30.000 30.000 2.2 BOERIEASTHGLS \
7 SHA o 13.055 13.055 EEXPyayT AR ” IR FRARR =55 &,
s kLA 7 45.000 45.000 #47 Kolmogorov-Smirnov #36, il N Q-Q
9 FFHK iH 11.190 11.190 SRR PAEY f”%i%% HAGIE KS {19 0.165.
12 F#fEE IR 20.000 20.000 3
50/ a7
407 =9
2030 ﬁ —11
i
m 201 ! " -2
10/ i ﬂ -3 . . : . : .
-10 0 10 20 30 40 50
ol FARFIEAE

11235668091001121315161819212226374145
FAR/g

Bl #H#AR-=ZRGWMHFTIESH

Fig. 1 Dosage distribution of Curcumae Rhizoma and

Sparganii Rhizoma pair
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Fig. 5 Kernel distribution estimation of Sparganii Rhizoma

dosage

TEWE & BILG A G, 13 E8IFRARFEM =k
ME (U, V) N_uafBETE (e 7), K
U (Curcumae Rhizoma)~ V (Sparganii Rhizoma) .
ARAESE A BT AR A BT BT A, 3R
TR AN = A0 B R AR MR . MR A1 LT
AT LUK BB 3 B AR IR R AR, 7T R
H Copula BN FAFE 5 =#H8 2 (A K AELk
PESC RAEAT A 74T

! 1
. ) o 0.6 08
. 02 ™
U g Vv

Bl 6 HA-=HRHGXTIZHINES 5
Fig. 6 Frequency number distribution of Curcumae

Rhizoma and Sparganii Rhizoma pair dosage

cw,n

= |
=~ =" 06 08

) =02 0.4

U - 14

B7 BAR-ZRAGMTNERNRSH
Fig. 7 Frequency distribution of Curcumae Rhizoma and

Sparganii Rhizoma pair dosage
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Table 4 Parameter estimation of Copula function on dose of Curcuma Rhizoma and Sparganii Rhizoma pair in treatment of

“gi stagnation and blood stasis” syndrome

Copula PREL SE7RRIGRE E ST Kendall #H¢ £ %% Spearman 2% R %
Clayton Copula 0.012 4 1.194 4 0.3739 0.5311
Frank Copula 0.008 3 2.7950 0.289 1 0.423 6
Gumbel Copula 0.008 7 1.350 5 0.259 5 0.376 8
Gaussian Copula 0.004 3 0.3470 0.2256 0.3330
t-Copula 0.024 1 0.4790 0.328 0 0.436 7
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