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Abstract: Objective To study the dose correlation of Bupleuri Radix and Paeoniae Radix Alba pair in the treatment of “liver
stagnation and blood deficiency” by constructing Copula function. Methods The traditional Chinese medicine prescriptions
containing Bupleuri Radix and Paeoniae Radix Alba pair for the treatment of "liver stagnation and blood deficiency" syndrome were
collected from the self-established prescription database. The data of the dosage of Bupleuri Radix and Paeoniae Radix Alba were
processed and tested. The best Copula function was selected from Archimedes function family and elliptic Copula function family to
establish the data model, depict the joint distribution function diagram, and calculate the Kendal rank correlation coefficient and
Spearman coefficient. A rank correlation coefficient was used to monitor the correlation between the dose data of Bupleuri Radix and
Paeoniae Radix Alba. Results A total of 109 cases of traditional Chinese medicine prescriptions containing Bupleuri Radix and
Paeoniae Radix Alba were collected from the self-established prescription database. Gaussian Copula function model could better

reflect the correlation between Bupleuri Radix and Paeoniae Radix Alba. The Kendall rank correlation coefficient and Spearman
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correlation coefficient of Bupleuri Radix and Paeoniae Radix Alba were 0.3301 and 0.4718 respectively, which indicated that there is

a strong nonlinear correlation between Bupleuri Radix and Paeoniae Radix Alba, and the correlation was positive, with the increase

of the dose of one medicine, the other medicine also tended to increase the dose. Conclusion From the perspective of data mining

and mathematical statistics, this paper innovatively introduces Copula function model to study the correlation between drug pair and

dose, and provides a new research model for the scientific interpretation of traditional classic drug pair compatibility and guiding

traditional medical clinical medication.

Key words: Bupleuri Radix and Paeoniae Radix Alba drug pair; liver stagnation and blood deficiency; Copula function; dosage

correlation; data mining
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Table 1 Principle of unit conversion of prescription dose

AR 1T 1 1% 14y
JEAR 661 g 4131 g 1.721¢g 017 g
KA 663 g 40g 4¢ 04¢g
EA A 663 g 40 g 4g 04¢g
i 663 g 40g 4¢g 04g
AL 590 ¢ 369¢g 3.69¢g 037¢g
WA 590¢g 369g 3.69g 037 g

F2 WHREH. ATATIRTIE
Table 2 Some prescriptions containing Bupleuri Radix and
Paeoniae Radix Alba and their dosages

A Ji% B SRR AATRIEg

1 SERRIENTEL R 3 3

2 I AL PN 30 30

3 FHEAN R & 7.5 3

4 FHEECKRE & 9 15

5 HH%EL2E Tt 9 1.5

6 =EFMNLE T 4.5 15

7 FHEEMA W 1.11 2.96

8 8 T ARAR 7 i 3 3
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Table 3 Descriptive statistics of variables

1z N Min Max M (IQR) 95% CI
LEHH 109 0.37 184.5 3.69 (5.16) (4.82, 10.47)
= ke] 109 1.11 110.7 11.07 (33.21) (15.68, 22.33)

NFREEAR, Min ZRHR/ME, Max ZRWORE, MAQR) R (Y- IaEE), 95% Cl &R 95%E(E XA

N represents the sample size, Min represents the minimum, Max represents the maximum, M (IQR) represents the median (quartile interval), and 95% CI

represents the 95% confidence interval
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Fig. 1 Data distribution of Bupleuri Radix and Paeoniae
Radix Alba pair
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Table 4 Normality test

Kolmogorov-Smirnov

Shapiro-Wilk

iz
Fit= df SEM FKil = df oE M
sy 0.295 109 0.000 0.550 109 0.000
=] 0.245 109 0.000 0.688 109 0.000
R T
------ WA A
= 2
20 25 30 35 40
Ulg

El2 ST ERZN S RIS bt E
Fig. 2 Empirical distribution function and kernel

distribution estimation of Bupleuri Radix
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Fig. 3 Empirical distribution function and Kkernel

distribution estimation of Paeoniae Radix Alba
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Fig. 4 Frequency number distribution histogram of

Bupleuri Radix and Paeoniae Radix Alba

5 SKHMMBNMRESHEAE

Fig. 5 Frequency distribution histogram of Bupleuri Radix

and Paeoniae Radix Alba
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Table 5

estimation of Copula function

Square euclidean distance and parameter

Copula H % ST RR G ZHl T
Clayton Copula H %1 0.036 6 a=1.109 6
Frank Copula Pi%( 0.0177 a=2.959 1
Gumbel Copula %L 0.021 6 a=13702
Gaussian Copula FFi%{ 0.013 1 p=04118
+-Copula %%t 00232 p=04956, v=7.1229
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Fig. 6 Joint distribution function of Bupleuri Radix and

Paeoniae Radix Alba
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Fig. 7 Joint probability density function of Bupleuri Radix
and Paeoniae Radix Alba
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