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Abstract

Objective: To explore the medication patterns of Chinese herbal compound prescriptions for Sjogren’s

syndrome (SS) using data mining techniques. Methods: Chinese herbal formula patents related to

SS were retrieved from the Chinese National Intellectual Property Administration (CNIPA). Eligible

prescriptions were analyzed through frequency statistics, property-flavor-meridian analysis, func-

tional categorization, clustering, and complex network construction using R language. Results: A

total of 59 patent formulas involving 291 herbs were included. Frequently used herbs such as Ophi-

opogonis Radix, Dendrobii Caulis, and Rehmanniae Radix were mainly classified as yin-nourishing,

heat-clearing, and qi-tonifying. The herbs were primarily cold in nature, sweet or bitter in taste, and

entered the lung, liver, and stomach meridians. Cluster analysis revealed three major herbal groups:
yin-nourishing, qi-tonifying, and channel-unblocking. Complex network analysis identified core

herb pairs including Ophiopogonis Radix-Dendrobii Caulis and Astragali Radix-Ophiopogonis Radix.
Conclusion: The treatment of SS in traditional Chinese medicine emphasizes syndromes of yin defi-

ciency and dryness-heat. Herbal compound prescriptions reflect the principles of pattern differen-

tiation and synergistic action. Data mining provides a scientific method for revealing and optimizing

traditional formula structures.
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T LR -G AE(Sjogren’s Syndrome, SS)s&—Flt LLAR 73 104 i 44 Ty fi e A5 R Uk 2 40 32 3 g = 20 R AIE
P2 M Rt F S e B[] RRRILCA O R BB, =T, R NE, T
R R AFE PP, THL. MEEZABRE RS RIBIRKRI LRSS IR AL 4 H L0, SS 1l
43 MR K E(primary SS, pSS) -5 4k & 1% (secondary SS, sSS)#S, Ja#EH L 5 ARG RMIE . XTI 4
S SRR IR . IR F I N FRIR L 5 4% 2y et . RV S % 3Rl IR S e SR A R
R RE VI HRTPEEGIT 32 BR800 B TR . s R, N IR B T VE S, X
B4y B TR I 8 AR e ) R 22 BT (Rituximab) 2% B 4 [ 254, (HHETRCE R, BIMEFAE
AR, HAFFREE, FEIAARRE “BIE”7 « CBIET o “IFER 2k, mYLUIBH EET .
P A, RSk, ARIEAC S HERIAYT LLREFREE .t TR @R ik, TR ARk
W e DiEe, H BRI BRI EIRRIAREE OV . TR, B 2L R B R A R
TREXRTHEIGYT SS MAIRHECTT . T, Autotic HEIRIZI8 7715, Rauh BAH ¢ h 25 2 07 BT
FHIE, WRBEHAZHE, BEATERGSMENPELIERKIZERBRIZRIESHAS%.

2. ;IRERF*®
2.1. BUERBESHRREKREE
AW FARFE E 5 P2 BUR B W (http://www.cnipa.gov.cn), 7F “ERIRE R SIT RS T m g
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Ro MBWIEEEN: “KRMPLARR = (THELEEME) AND 2 = (h2)” , R By S B diar 2 Hie
2025 4E5 H 1 Ho NORUESEE SR, mpy4 B 20T TN SUMSLHAT LR WF 5 5 R e d A
WERATVILTRE, MRRCEREREI, REERMAEAR . KR 5T IEREENE PRISMA HF 52
B, W ORGSR R GEEATT R

2.2. MNSHBRERAE

AFRtE: © WIEH 0T TRERB N P R 5 @ RARTFAREA LT =0k, @ LA+
IS h G H X Th e R . HEBRIRHE: © SH PR B G RAMNETT; @ HHms S
HE . WA BIERE B (OURE E R IRARR); © RISk o ik = 5e B b 254107 5 B BUOCR R B
YA BRI SR o

2.3 BUREESREL

NRGYZFRE G —, S (R ANRILME 2550 (2020 ££iKk), X 254 L AREAT AR AL AL 2 .
fltn: “ALRBE” G—FrEN “EFEE” , CREET HION IR F RAIXARURIEEAT Excel 44
PN, MATE 8 I0AE, Bl 7 7 42 1% 00T, Wi R B dEm e 5T B S .

2.4. BHRSHTE

BT FEE RIBEMIET(RA 4.2.0)8H7T, 454 “arules” “ggplot2” “igraph” %4 H &2
WS TH, SERW NN TS MRG0 IFES P2 BUER, WRIAZL b X240
S R RIAG AT G KEJE T KT ERAE R 202K, WiiEE . AR s OGO oy
#r: J2H Apriori S22 R A G (BAEE . XRENT): BRoH: BT 40T )2
UCRA, WBEIZOTTRE: FRME o WERAMNE KRS, i ahotS5HE%E.

3. &R
3.1. FERSUR S

LI ILIN 59 BURYT TIRLRGAEM T 24 575 R, W R 2k 291wk, S 250X 620 (K. i
I R ES X AWIERRAT G b, A AR > 8 IRIZ L3t 15 vk, L BEABUE SN 166
U, B 2RI 26.77%. Horb, fHFARUCHE S A L2505y Al e 224 29 IR(4.67%) fifit: 24 1K
(3.87%). A:hi#E: 19 7R(3.06%). %X Z: 14 K(2.26%). HE: 13 X(2.10%). & 1 ERZGWIHRIK(>8 ) kE
WE, B3 B 2

30
25
;ﬁZO °
§15 ﬁg_o
Hio RPN
% & m R K E R
e Him RO\ OHE

Figure 1. Bar chart of medication frequency (>8 occurrences)

B 1. ZM5UR 8 R)MERE

DOI: 10.12677/jcpm.2025.46494 193 g RN PEAK = 2


https://doi.org/10.12677/jcpm.2025.46494

Hkor, kb Bk

3.2. AR S VAL S

A 291 BRZGYIMZGME Gt 4 nT kn, DU B CATEE . BRI, Bk SR &M
2 38.14%, WRmIEZ) A 27.84%, P A 20.27%, MEESTHIR G 13.75%. AR ARLLH . .
N, o E 2511 35.12%. 30.58%. 18.56%, I NIRRT LA B2 AIE . TSR E R
. ERZGEE SN ERESATE, UHE. HE. B4, B4, O&NFERRIEW, 20 585
45.36%. 38.45%. 34.02%. 28.18%. 21.27%FIZ5AZ K (& 2).
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Figure 2. Proportional analysis chart of four properties, five flavors, and meridian tropisms (in the form of a pie chart or
radar chart)
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3.3. B HR

XF 291 BRI TR A R IEAT Gt SR BN E T A R = 2 R A R A TS (I
S5 A, XZ): (hEE 21.60%; FhERZ(WIEEHES. FAL A 21.60%; E AL (WP S AR
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Figure 3. Proportional distribution of various functional categories of Chinese medicinal herbs

El 3. BHEINBEFALLHI ST E

DOI: 10.12677/jcpm.2025.46494 194 & RAN AL B2 2


https://doi.org/10.12677/jcpm.2025.46494

Wk, kb Bk

3.4. BRI

AHFFRH R 1ES 1 helust() ek B0 S 2513847 |2 ¥ 5 25 (Hierarchical Clustering), LA Jaccard AH{L
RECHE 2N ILIOC R PE SRR, JRBEIEIE N Ward.D2 7%, AR >8 K1 15 MR- 25T 52K,
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Figure 4. Cluster dendrogram of high-frequency Chinese medicinal herbs
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Figure 5. Complex network diagram of core Chinese medicinal herbs
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4. ¥1ig

TIREREAE(SSYVE N —Fh M A () RGEE B & 52, HIRARREIRIE X 2 8B R0, KR, 097
M, P E I AR R . P EEICNAE R CBRIE” YUl L MR BT BB M. MR
NA, SERRR, EEIEIER AR T IMEs

AW TR N 59 TUE K &R 25 5 07 AT HERZ AR, Mo TR ERIRTT SS I LA 1
WRISZEA i B e RIS AE . TSR I, 4. Afih AHh, 3. XS5 Nz, RIHin
ST ARG . AMTRIBO 2. Hh 2 AR, floe . e, iR, HE TGO, . B, fA5RHE
Jili, JE OB 55 EAERIER. (RESEE) = ELTROEES, Gih, Gl B%kg----- =
AR, OFEE, bk, AR AR, £481H D C@IEsiHAAYLOE. RCILZ0H.
Fok IR PSR IR AT R TR AR [2]. TV BRI, EAZHE
A] eI #0H] TLR4/MyD88/NF-xB 15 5 Il R FEILAE R K1 IL-18+ TNF-a IL-6 (W& A 73 ilh, KD
RIEVE. AU RPAZ LB A BR T, M€, BE. &, AFREAE, WHBRRMIEN.
(AR = AMERE PEHR, MiEeE . FEhash, shhaiE. ARBE RN, A FRRY)
Al E R g AR R A R L TR E S FH] INOS JiE A7 Wb NO i s AR i S s IS A 4 R IFN-
y» TNF-a (RGBT JORERLFE[4] [5]. ZEHOH . 75, &, VL. AR BL, AiEHei, FR0 4
PER . CRAMBIZEMRE) = AR LUEER . 2 N, AN, &7 FnLB0E, U
NEZ . KA =0, RGO DA B SRR 0, B SR PT DASE i 2 O BRI
i CT /K°F, FRIE+ ALP. TRAP. BGP. PTH. PICP /K, EAG Mkl 40 i v ik, oD B wlic
PGB ol R E L, B ARUE — @ T E 6], BRIk H, T, HME. fhZ, FHRVIFHRE, &
PR, FEEEN, FABRMBER. (BEHNZ) = HEHENTFBXAMS, A%, $hsik
REBR, 57 R, 1k, PEIRMER], 25, FIRHA. IR HE S0 A B B R H I N R TGF-pL RiA,
] PIBK/AKYMTOR 15 5 345 fili 20 2L A (1 ey 1, Sk 20 2R 96 P S By, BELuk b R ) o % oAk i 7
1E IPF a7 R R IEAEFIT]-19]. Z&Wa. HL B, %, Fll. B, B&, BiEH, EE, F=I0ER.
CEMZIM) = Z2TEM4, EBK, BOMZBHR, BEkH AR B, B2, S, B EE.
HUAR 24 B 22 AP 72 26 W 2% SR AT e 8 115 miR-646 1103 A 11 S AR 08 A I i 7K ik [10]-[12]

PER T 4 SR BoR, ZPERLSE, oA E, A Hw e, ASMmE T, . B 5, k25
AR O RN E VI RINENT . [FIRS 05 TR A I E BN VIA O £ B AP, 5 T4,
I SR8 FAGRAAS 2 s B . sivtt, BRif Bl H+ 5 BB A2 IR, AR AT
WERIIE. (W« EEERIL) Bl TR, RN, BN, BN, FFAHE, B, 7
TR, BERATAE . W RILH, MU AR RO .

RIS RARAGYA 7 AT, Hp il =R O HHIE R . 5 —RRNE . HH, (K%, X5,
W RE, HMEWIER, RHE, BAMES, DhResiER. EitEE, & T BT SS, SER.H
TR TR A B AR T RAER . AR, PEPROE, ABEREZ, R, @
B, FEGESIAMES SS BE ML Z D). BiT. BF=RAEaAR, HE, EiR. S, 54, %
HRENIMSY, THAEE AR ISMUEZS, &M T IR SS, FEMCT A, MR, FaEE.
FEUURILZ), BT REOAT AR ER. SN BR R IR B S D Ag.
PAr28 s GEIESR)  “HRER A —IVE(GERE. g, wii)” BIRAHMER, A3 SS “BI k. ki
T SRR B ORI

A8 3 M it — AR R OS2 P R A S A ML A (13 IR), AR E R
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L IGE, RS CRENHE)  “m B4, EERERT KRS0, TR TRl P A L
AQP5 Kk, {EHEMEWR M. HEKEELARMOII 11 WA “HERkRocs” , @il a4, R
TS S e oA e, AL ™Y Treg/Tha7 P K S m Hie AL BRd 1 . 2B - ZZ2 (LI 10 V)N
URIMFRRIALS, A BRI BR AL, Sl B s . WECRZ S, oY, 242
ERNEHRELET R EIOER, TES. ARG s AR V2 R Bl 4 i . 51 45
M BAARHL “ZHAL RREK” WEITECHE .

S AT B L B2 SARYIPAR R T R TTR)T TIRSE S AL 2500, EUMFEESE T RIR
Ve, WM R S AR U IS . B, KR AN T REAA AR I0N . AR T (VR R 1T 5
W RUR & FVBCR e, R 78 o B AN BRI (I WIPO). 27 AT B 22 v 14 75 77 B4 AR €8 STk (n 2
PR IARREEM T &) RRFMRERN “RMA = (THREGEL) AND 2 = (Fh2h)” , X
AE - U0 L R AE b R B R WA 4R &« TRERGAE” (HSEbriE T i i R 25 25 (B, vB9T
“RTHEARAA T BCBEIE” B T BCHERRAE S . HIK, REAREAI AR . AW ER AN 59 Tk
A, 291 wRrb . BARBHR 2R BORAE NFREA T Y T HEAT PR T, (B REACER (R PT BE M 4 v 25
WIAERG PEAT S TGV B0, LR A S A A R BRI A ALY, BEAS B /D AT BE3S A S8 DX 2 10 T
PGS REERBREG 2B, MURREARE TSNS R . Fa, R A AT I
WATREAT KL o LR I8 B A TF Z [AFAE—E I, AWFFR R BOES 2025 5 A 1 H, REWE
I RS E R AT R E RITCIER AN DT, 7T HE T B R R BE 5 & MR HT IR 035 . 7RINIZX LR
BRAEIF AR e AW T ME, T/ B ARV S R AR St TS5 R IR AL 5, R4 R R 7E 7T DAt 7
[0 J& ST T AT 5 e R AR R IR (A 45 & i PR SRS L AR « DA S 22 SR L AR XU . 97 ke
A8 DB N Y B S (1 SR A TR R el e et [ s AL PRS2

23 LTI, FERER AL b B2 25307 AERC AT B BRI AR 5 B2 B L) 7 Tl S B v — St
HARFZ IR BRI 7 2 B0, TS T “RU LR Em IR MR J5 8RR
ZyBIGUE . AU U S IEIE R YG, HESh T 25ia 7T SS ARiElL . MATLEERE .

5. &g

AW T T HARIZ B R G 1 E K 2 LR a7 TR S LR 25 R 07 R 25 A . 45 R &
s REIRT TR A AL 227 0RM . SRR E 2RI, FRIAMEREEL. A &
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