3594 » $8 B 2023F6H $£54% BUY  Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 11

« BEAL|RE BIEEF -
ET RIESHREZHENE-FAOMNE AT R RETRES T

g, 3FOAT, mARE, KROBL B O, AR, BRER
PR ER R T2 BRI Ak 5 5 7 G 2450 [ 5K T I AR ST P LA 5 R 2 BRI AR R B ) G vy
TLT3A 7 A R BRI U RS0 =, Y095 At 210023

# E: BE @I EIRIE S E LA TG R, o AR S R T, NI R AN R AT AR R
Fik KR E RN FIEAE, KA Excel ARG 2SR, HIEH RES . Cytoscape JA% 7 IH. &,
toy T3 RS TR ST KO, R LK RT 847 B & H- AU, ¥ AHE 475 B, {EFHMIK 9786
o RZRAE R KT 2K, HROvEZE- 08, JRZE- R, - K8, ARt & 19 FhIhaik 63 MowiE,
ForhT b e« AR oS, HAZ- KR E TR, FE-KRME TR WRELL AR S, FENES.
M. RES. KEGANHREEDT 20 AT, S5H3E. FR. RSB, A2 AHREEEN<20 g, 5
fifts FRRAREG TEEAHRETZERN<S ¢, HIRE. MFMHEXE. AZ ORI I>1 E, S5, 2. FfgH
Kl TE-KAH T, 2Nl <1, HTFA@NEL =1, S4EZB- R, TE- KA SRCL A RAL, Ha
HE. NS, @A) RESAR; BOAMARE AR, 5482 KEMRMIZOAMHERNEZ-KE-FHE- NS, £%-
RE-FA-FH, 5F2-KEMERWIZOCAMERNTZ-RKE-FH-AS, TR AOE-HH-HE, FRROE-HE- Wi, F
T KRB IRE-F R, 58 SRR AT A S IR, B0 B0 22 - 7T A G P 5 & i, 53-8
AR EE N HE., NS, 8%, R,

KR 2 O BRI, RIES, MMAESES, drE, BE, A A%, 5~%E

PESES: R285 XEkFRES: A XERS: 0253 -2670(2023)11 - 3594 - 14

DOI: 10.7501/j.issn.0253-2670.2023.11.021

Compatibility characteristics and formulation rules analysis of Zingiber officinale-
Jujubae Fructus herb pair based on R language data mining
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Abstract: Objective Through data mining of prescription information containing Jiang (Zingiber officinale, ZO)-Dazao (Jujubae
Fructus, JF) herb pair, to analyze their compatibility characteristics and formulation rules and provide guidance for rational clinical
application and drug development. Methods The data of prescriptions containing ZO-JF herb pair were retrieved and the information
was extracted by Excel software. The frequency statistics and relevance analysis on composition, dosage, proportion, efficacy, diseases
and syndromes of prescriptions were analyzed by R language and Cytoscape software. Results A total of 847 prescriptions containing
ZO-JF herb pair were retrieved, involving 475 traditional Chinese medicines (TCMs) with a total frequency of 9786 times. Shengjiang
(Zingiberis Rhizoma Recens, ZRR)-JF and Ganjiang (Zingiberis Rhizoma, ZR)-JF were the common herb pairs, Paojiang (Zingiberis
Rhizoma Praeparatum)-JF, roasted ginger-JF and carbonized ginger-JF were less applicated. Amount to 19 kinds of efficacy and 63

kinds of diseases and syndromes were involved in the target prescriptions, among which tonifying and reconciliation were most
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frequently used. ZRR-JF focused on relieving exterior syndrome, and ZR-JF focused on warming interior. The diseases and syndromes
were mainly internal diseases, such as consumptive disease, abdominal pain and cold. The daily dosage of JF per person was less than
20, which was strongly related to the efficacy of tonifying, reconciliation and relieving exterior syndrome. The daily dosage of ZRR
per person was mainly distributed below 20 g, which was associated with the reconciliation and relieving exterior syndrome. The daily
dosage of ZR per person was mainly distributed below 5 g, which was associated with warming interior and reconciliation. The ratio
of ZRR-JF was mainly > 1, which was related to tonifying, sedative and reconciliation. The ratio of ZR-JF was < 1 when used for
tonifying and sedative, and was > 1 when used for reconciliation. The compositions of high-frequency compatibility with ZRR-JF and
ZR-JF were similar, such as Gancao (Glycyrrhizae Radix et Rhizoma), Renshen (Ginseng Radix et Rhizoma), Baishao (Paeoniae Radix
Alba) and Fuling (Poria). The core of drugs for ZRR-JF were ZRR-JF-Glycyrrhizae Radix et Rhizoma-Ginseng Radix et Rhizoma,
ZRR-JF-Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma; the core of drugs for ZR-JF were ZR-JF-Glycyrrhizae Radix et Rhizoma-
Ginseng Radix et Rhizoma, ZR-JF-Danggui (Angelicae Sinensis Radix)-Glycyrrhizae Radix et Rhizoma, ZR-JF-Glycyrrhizae Radix et
Rhizoma-Rougui (Cinnamomi Cortex), ZR-JF-Poria-Glycyrrhizae Radix et Rhizoma. Conclusion The efficacy of prescription
containing ZO-JF herb pair was mainly tonifying and reconciliation. The dosage and ratio of ZO-JF should be adjusted appropriately
for different diseases. The high frequency drugs compatible with ZO-JF herb pair were mainly Glycyrrhizae Radix et Rhizoma, Ginseng
Radix et Rhizoma, Paeoniae Radix Alba and Poria.
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Table 1 Representative prescriptions containing ZO-JF herb pair in medical ancient books
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Table 2 Frequency distribution of ZO-JF herb pair
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Table 4 Diseases and syndromes treated with prescriptions containing ZO-JF herb pair (proportion > 1%)
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Fig. 1 Correlation network between ZO-JF herb pair and efficacy of prescriptions
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Table 5 Efficacy, diseases and syndromes frequency statistics of prescriptions containing ZRR-JF and ZR-JF (proportion > 4%)
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Table 6 Dosage frequency statistics of ZO and JF
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Fig. 2 Correlation network between dosage of JF and efficacy of prescriptions
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Fig. 3 Correlation network between dosage of ZO and efficacy of prescriptions
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Table 7 Frequency statistics of compatibility ratio of ZO-JF herb pair (proportion > 2%)

G SYNU(2 e LIk i EE/% TE-RKA (g B i /%
8:1 42 13.08 3201 9 7.83
941 14 436 0.01 1 9 7.83
3201 13 4.05 8:1 8 6.96
301 12 3.74 1.6 11 8 6.96
1251 11 343 101 8 6.96
6.25:1 11 343 4.7:1 7 6.09
4.7:1 11 343 6.25 1 6 5.22
1:1 11 3.43 411 4 3.48
7.8 11 10 3.12 201 4 3.48
501 10 3.12 12501 4 3.48
15.67 1 1 9 2.80 0.64 1 4 3.48
13:1 8 2.49 1251 3 2.61
641 8 2.49 451 3 2.61
2511 7 2.18 301 3 2.61
6.71 1 1 7 2.18 2,67 1 3 2.61
52101 7 2.18 235101 3 2.61
26701 7 2.18 0.05:1 3 2.61
0.04 1 3 2.61
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Fig. 4 Correlation network between compatibility ratio of ZRR-JF/ZR-JF and efficacy of prescriptions
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Table 8 Association rules analysis of high-frequency TCMs with ZRR-JF herb pair

i3 SRR Y% IR SR % i lipSid SRR %
B 76.53 - NS 15.49 W e PR 12.36
NZ 38.03 EVER-y:s 15.18 205 Hh 3 12.21
HA] 37.87 H R 15.02 FIAR-BR 12.05
4H 32.39 HEL-BA 14.71 29 H - A 12.05
HE-AZ 32.08 HAj-NZ 14.55 HE-ANZ-WiE 12.05
HAj-H R 31.61 HRH-HE-AZ 14.55 A - H R AL 11.89
% 29.26 FIAR- 1R 14.40 HAR-2414 11.74
FH 28.48 FH-NZ 14.40 HAT-H R B 11.74
7954 25.51 FIAj -2 8- 14.40 HE-wEK-AS 11.58
HA 25.20 NZ-WtE 14.24 HAR-NZ 11.27
WL 25.20 B ER 14.08 FIAR-RZ - 5 11.27
EVER SR 25.04 215 - A 13.93 E VRN 11.27
FE-H R 24.26 Hh B - H BE 13.62 SEH 11.11
PR 23.63 FIAj - 13.62 HAT-H BRI 11.11
B 22.54 HE-AZ 13.62 JIE - 10.64
B - 20.81 = 13.46 5 PR 10.64
HE-AE 20.19 FI~-HERL 13.30 HAjAR% - 10.49
HAR-HEE 19.72 HE-FX 13.30 -4 10.33
3 19.25 FH-HRE-AZ 13.15 RE - 10.33
HE-HE 18.31 RE-HH-NZ 13.15 AR - B R - 10.33
HAj-2415 18.31 JE b 12.99 SEEA-H B 10.17
Rt 16.90 HAj-HE-AZ 12.83 HAT-Hh B 10.17
HH-AZ 16.90 FI~j - R 12.52 HEL-E AR 10.02
wHH 16.59 FI~ 1R % 12.52 P H AR 10.02
L 16.28 EVEREN oy 12.52 Wi e iR 25 - H 10.02
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Table 9 Association rules analysis of high-frequency TCMs with ZR-JF herb pair
I SRR % IR SRR % i ipo %

B 76.61 JIE-HE 27.49 2 5-B A -H = 22.81
Wi 48.54 F APk 27.49 EEXT SV~ 22.81
NZ 4737 HE-FX 27.49 HEL- A - 22.81
4H 4737 A - 26.90 B 22.22
HE-AZ 44.44 -4 26.32 TREE 224 22.22
% 4327 RE-HB-PI R 26.32 HAR-NZ 22.22
E VAR 4327 5 Hh 3 25.73 A -1R% 22.22
HA] 39.77 YRR S 25.73 HAj-NZ 22.22
HE-AE 39.77 L R-RE- A 25.73 HA3-NE 21.64
PR 38.01 HH-NZ-WiHE 25.73 2059 -Hh - EE 21.64
HA 35.67 fkT 25.15 B - H R R 21.64
4 9-P 34.50 Hh B - H BE 25.15 #%4-NZ-WE 21.64
HAj-H R 33.92 HAR-2414 25.15 EIAR-RZ - & 21.64
L& 32.75 HRE-NZ- 25.15 AR-HE-AZ 21.64
HAj-24 5 32.75 HH-RE- NS 25.15 HAj-HR-AZ 21.64
KE-NZ 32.16 B I 24.56 7953 21.05
L IR-IR% 31.58 FIAR- 1R 24.56 Bty 21.05
NZ-WiE 31.58 i 23.98 - NS 21.05
LA - 31.58 FHH R 23.98 EVERS & SN ) 21.05
= 30.99 By - 23.98 IES 20.47
HIAR-HEE 30.99 HhBE-PUFE 23.98 Hh#E-F 4 20.47
HH-AZ 30.99 EL&-NS 23.98 EISEEWN 20.47
RE-HE-NZ 30.99 205 -Hh - H R 23.98 N - H PR 20.47
HRP-HE-AZ 30.99 EVER S S 23.98 RE-ZE- NS 20.47
K% - EE 29.82 FI~5-24 J3- P 23.98 RE-HR- 4 20.47
HAj- 255 29.82 FI~ - - P 23.98 HF-FL- NS 20.47
HE-AZ-WH: 29.82 2159-Bi R 23.39 75 -2 - 1R% 20.47
FH 29.24 N5 -P: 23.39 HAj-4H- A% 20.47
L H-PRE R 28.65 NE- 5 23.39

Hh#E 28.07 HAR-H - H 23.39
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