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Figure 1 Sankey diagram of function classification of high frequency herbs (frequency = 25) in the compound

formulas for the treatment of chronic nephritis published by China Patent Announcement Network from 1995 to 2022
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Figure 3  Co-occurrence network diagram of core herbs
in compound formulas for chronic nephritis published by

China Patent Announcement Network from 1995 to 2022
3 iFig
3.1 TRMEE KA RAR T AR

TEYRYT 1B B R Y 249 T b 25 52 5 & ] I $E X
B 671 R, S BB T T A 259 53 0 Ry BT
K. RE . AR, iR S - 0igiy
IR 5 bR, HZRTIL, Sty (k=
25) IR 83, HrpLIAbEZy . FIKEIR
25 WIS R 2, S T8k R Y
IR DA . W2 N E, LA REARSE, S
AHFE . X5 B H B I ARG B R ATl —
. W erh R s AR B N 5%
BITHREE) 1, 1B R T B AL AU A B AR
S, AU ML BT SRR 3, RIER I
B RIEE SR bR, 6IT LB ANA AT, %b
ML AR T AR AR R

r YRR g Hooh sk, HRCE RN, SRS
M, 1B RE T LA R =4 0 v 2 250 D
FE. . CFRE, ARLIH . W, ERhE, #F-2
VLB ARY HE S Je 4= 1) B, il A 4T i
BRI, HJEM. B 5. ey, fon
JH LB RO A . B
T O R T AR Y A R ] A5 3

ML, TEIGPRIGTT T, FEAMBLE R AR 2 R IR T 1 4%
B FERE, (EMFSR A M, (EH1S
it — oY .
3.2 MR XA PR AR R

Mk 2 2 7 BRI g m R 2 AR R AR
AR, @R S S M, hghEE,
T 2454 22 6] A DGR RN 438, H G 24 8 3 e -
RE . BE-EAR . ARARE | RS-, #K-
W& IRE-Ig), FWHNMANAA AR E-HAR-
WX, HERBITEEERREEENEY Z
— O B S s R B, E ] DA R R
PRV GRS, LA R AR AT L
B REBEEER . = EER ", wERMAmEA,
K% | 55w SRR . IR, TR
AN Z A, AR AR R, P2 A T ARRE R
S, BAGWER, ERXE. KAl Bic g
AT UL o FURTE B IR h &8
i, @ &g, B TR AAR-IRE R L,
Y R AR T AE— B R Lol B 2R Bk
BRI B A A ZE AL s AR R AR 2 2 1 R
RIT R 23, Sk L B IR E -1 2y
Bofh, #%7. AP ARS-FRERL. 82,
DIBEE . FR . RS O MM g A 4 5 2
12 VB RIG YT 25 1R BE A

A TIPS AR S 1
2y, ORI Z SRR SIS E R iiRTT
W1 M SRS R A AR IR T 5 R PR
L e —T0A T B T I gt 164
HARITA 80 E A RIMEHES " INZRIRIT IR
WEREZEZY), NAEF, (SR - 55y
SEMKIEIFIG7S) 1697 “mBorE AR . WEE” 1Y
EHOL, (FATEEN) Wi ARZ I E
WAL, ERIRIRYT B BIR W AL T . B
T, WA SRS 2 — LU 2 Z B R
B AL/ N B DA —E MGEAEH
3.3 Bwthihh ketams

HR A rh 25 JL B I 2845 Hh A% O 25 A B L R
AR AR HE I, BE. 4. 5
BERD . OREE . GRS, Hh KRS B2, W
Sl Z A, PRI, (DM, f5f
. KRB, B EFEFEZY, A, i
Jg B AR SR, FRBAEEAMTTANE: , ARIR A g N
il IR BEE . AR I AIKERNEZ, BT
FHRPKIFTANE, 256 HBEFNE 45 B FEPAR



- 1542 - P = 2 E 2023 4F 8 A 64 %5 15 W Journal of Traditional Chinese Medicine 2023, Vol. 64, No. 15

LAY, WEIAFNE, HeRenin, ARG,
fa FERCRDK B 2 Ay, W AT I, PO T I 1
240 FFS, AR A ET L TR I A 45 1E 1 H
(s REVEIAEETG I, R B BN, H i
W LR 2518 1 B R A R AR S 5 HLAH 32
G, PRAHENR, G RRIGENH . s, ATEN
TRITIEPE R R NI T 22—

W = A 232 A e e i R A T SR S, 3k
BESAUMAG . 1) LUiF., e+ BFEE.
K, EE T LT, RLTHERHANEH, 2
FAEAMNEH . REERIGIN . FEIERANE, 15
EA3 Y Lo T = S 73| I 10 1O 9 3 I - o = 723 3 5 11
P s 2) 24e. M. A B, ZoEiE
ML, 4B TFAT, RS RMFEHEE; 3)
MRz . AP, ZERTF . ARARENERHE, DARR B
@M, ZERTFRNRE K, ARG, SRR R
B HEARNEEM T, ARSI R IME AR
o4 IZEE . G E A BRI,
BRGNS, WMEMORGT ', nREHEE RATFE RS

FARAE; 5) M. PR T ONIRIR
W2, R AR, TR IRACE 202
PR 0 LML R
3.4 Ay AL EAKD

R AR GRS, ARIT 8
25 (B & FBCAL PR R AR ' thei i TR A
— BRI, M2 TN N2, 21
MCODE K152 T 74 AW WA & . Hrp,
Tt M- REEA =N -5 d 615
Sy, YR EIREE B . A LS
b, . SRR, Ak, BmRZE. MK
SHEB A, MELIRTT SN B R A AH DG 5T
B, IR LA R, EE T RE i
BRIA 2 5180 B R R ER LA —ERE 24, 1
A Ja R IR i EA i — PR R SEE YA S
R AFTE AN B A R A BEFP T LRI DRI I ) SR
SEm IR He A D WL 254y, IR E RIS A Tl R
W25 fr it — 2% .

4 IS

ARBTG5 2 07 LM R T 24
FBALEA 248, AR R 25 IR 2y | Rk
By W MALR 2 o T, 5 H AT TR R A
HEbR SR PLARIEA AT . FE R AR ST E N
Tre M, BSRAERBLF R AT LA EE . AR

WA A, R EIR T E | fRIK RS2
S i A% R O TR R B UGR AR R (45 A
A, AHH R IR A LIRS T
A FP AR (0 24 -5 AR S i PR 3 4 AT 1) 1%
Jr1a], L RE S R A Ml DR B A 58 B Y O B S A
mo AHABTE R IRIRZH:, HE I LA S H]
HHEA—EQHE, AFFAE ] MCODE J5 3% %t
HAPHRAESEAT T R 208, fAfE—ERRYE, T
— AR T LA PR S B AR TR A
fed, LAY E R 5 0 B 25307 SRS 25
HIF A e AL AL B

5% 0k

(1] ss R E NS RiZyr e ], T
TR 2 B R, 2011,9(9) : 129-132.

(2 Maf S BE . v B i PR A2 97 48 B R S B 5 05 D s 0 Bt
(ML b5 v B 24 i, 2015 : 55-66.

[BIEFRAMZE R 2. hAe NRIDAEZ M- —F[M]. Jt
H: [ B 2R H A, 2020,

(41t s ML dEaT. P PP B2 iR, 2016.

[SIp i 2y R hey REEi M) 2. B BigR}
SFHOAR R, 2006.

(6 |HZ PR B R (P IEARR ) s hAEAR M.
it EHERRAEOR A 1999.

(TIE R P EAE R (P AEARR )i Ze 2 . AR 2y
BIM]. By EWREEOR T RAL, 2002 644-645.
(8E V-, oks , X3t 45 . BT i Bis a8 v 5
JIES A% 0 07 2503 B [0 ). SRR R HOR - B 25 BLAR

1£.,2019,21(6) :1075-1084.

[9]CHEN Y, DENG Y, NI Z, et al. Efficacy and safety of
traditional Chinese medicine (Shenqi particle) for patients
with idiopathic membranous nephropathy: a multicenter
randomized controlled clinical trial[J]. Am J Kidney Dis,
2013,62(6) :1068-1076.

[10]JZHONG Y, DENG Y, CHEN Y, et al. Therapeutic use
of traditional Chinese herbal medications for chronic kid-
ney diseases [J]. Kidney Int,2013,84(6):1108-1118.

(LA, 9047, B, 45 . 5 0T BT 3 i B0/ Bl
AR EM ], e =255 1), 2013, 31
(3):504-506,708.

L1226, A 3, I . B AN 2 DBaR T[] 107
HBR 25K 2241, 2007,9(5) : 30-31.

(3] HEESE =S R T 55 . ORISR 1 R B i 25
BAER BUR B ACH A F i 52ma [J]. P54, 2018, 41
(7):1707-1712.

(14 J9MEE B2 . PHS KO EH 53 (0 25 BRAE 1 DL ST 5 i
1% 5 I P P R (0], I v o B A S R Ak A



‘1’ E 2 E 202348 A % 64 55 15 W Journal of Traditional Chinese Medicine ,2023, Vol. 64, No. 15 + 1543 -

2010,11(1):89-91.

[15]LU XY, ZHOU FH, DONG YQ, et al. Codonopsis tang-
shen oliv. amelioration effect on diabetic kidney disease
rats induced by high fat diet feeding combined with strep-
tozotocin[ J]. Nat Prod Bioprospect, 2018, 8(6):441-451.

(16 ]/ SE 18 #HEAS , Oy B, 55 . 582 M H 7 I 7E B EAH
KPR P R L. S TS 25 2% 3k, 2018, 35(8)
726-728,732.

(179088 . & 2T45 05 (M. & SCk:, AR 4. db
AR R AL, 2008 :357-359.

(18 )/ F it , Z=H 05, BATHE, % . L2y 408 ks B
/IN BV Ty B R T B S D s e [ ). R 2R
2019,42(3) :643-646.

(1o Eci, X F# R % . BTEELHNHAE
J7 T TN P I 4 58 () R AZ IR I oE [0 ). R 2=
AR-hEZ AL AL, 2021,23(6) :2043-2050.

Study on the Medication Characteristics and Combination Rules of Medicinals in the Treatment of Chronic
Nephritis with Chinese Herbal Compound Formula based on China Patent Announcement

XIE Jiadong'*, HE Weiming®, HE Jiayi', HU Kongfa', ZHAO Yufeng'

1. School of Artificial Intelligence and Information Technology, Nanjing University of Chinese Medicine, Nanjing, 210023
2. Institute of Literature in Chinese Medicine, Nanjing University of Chinese Medicine; 3. Affiliated Hospital of Nanjing University
of Chinese Medicine/Jiangsu Province Hospital of Chinese Medicine; 4. National Digital Center of Traditional Chinese Medicine,
China Academy of Chinese Medical Sciences

ABSTRACT Objective To analyze the medication characteristics and combination rule of medicinals of Chinese
herbal compound formulas in the treatment of chronic nephritis based on the China Patent Announcement. Methods
We first collected the patents of Chinese herbal compound formulas for the treatment of chronic nephritis from China
Patent Announcement Network. The use of herbal medicine was calculated, and Python was used to classify the func-
tions, nature, flavors and channel entry of high-frequency herbs; the association rules of Chinese herbal compound
formulas were analyzed based on R language ; SPSS 22. 0 software was used for high-frequency herbs cluster analysis;
Cytoscape 3.9 was used to build a complex network and show the relevance of potential new formulas and herbs.
Results A total of 249 patents of Chinese herbal compound formulas were included, involving 671 herbs. Top five
high-frequency herbs included Huangqi (Radix Astragali, 112 times) , Fuling (Poria, 94 times) , Baizhu (Rhizoma
Atractylodis Macrocephalae, 76 times), Yimucao (Herba Leonuri, 63 times), and Dangshen (Radix et Rhizoma Salviae
Miltiorrhizae, 61 times). The categories were mainly deficiency supplementing herbs (573 times) , urination promot-
ing and dampness percolating herbs (248 times ) , and blood invigorating and stasis dissolving herbs (237 times). The
nature and flavors were mainly cold (917 times) , warm (804 times) , sweet (1699 times) and bitter (986 times) ,
and channel entry was mostly liver (1226 times) , spleen (1063 times ), kidney (1045 times) and lung (1032 times).
High-frequency herbal cluster analysis obtained five herbal combinations, which were (1) Nyuzhenzi (Fructus Ligustri
Lucidi) , Tusizi (Semen Cuscutae) , Yinyanghuo (Herba Epimedii) , Dahuang (Radix et Rhizoma Rhei) , Yiyiren
(Semen Coicis); (2) Honghua (Flos Carthami) , Taoren (Semen Persicae) , Niuxi (Radix Achyranthis Bidentatae ) ;
(3) Chenpi (Pericarpium Citri Reticulatae) , Duzhong ( Cortex Eucommiae) , Cheqianzi ( Semen Plantaginis); (4)
Shanzhuyu (Fructus Corni) , Shiwei (Folium Pyrrosiae) ; (5) Shengdihuang (Rhizoma Radix Rehmanniae) , Mudanpi
( Cortex Moutan ). Commonly used pairs of herbs were Huangqi-fuling, Huangqi-baizhu, and Baizhu-fuling, and
the three-herb combination was Huangqi-baizhu-fuling. The core herbs were Huangqi, Baizhu, Baimaogen (Rhizoma
Imperatae) , Gancao (Radix et Rhizoma Glycyrrhizae) , Shanyao (Rhizoma Dioscoreae) , Zexie (Rhizoma Alismatis) ,
Danggui (Radix Angelicae Sinensis) , Yimucao, Dahuang, Cheqianzi. Conclusion The high-frequency herbs and
commonly used herbal combinations of Chinese herbal compound formulas for the treatment of chronic nephritis in China
Patent Announcement are centered on supplementing deficiency, draining dampness, and promoting blood circula-
tion, which are basically consistent with the current understanding of the pathogenesis of chronic nephritis.

Keywords chronic nephritis; Chinese herbal compound formla; patent; medication characteristics
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