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Abstract

Objective: To summarize and analyze the medication-use patterns of traditional Chinese medicine
(TCM) in the treatment of type 2 diabetes mellitus (T2DM), thereby providing a theoretical basis and
reference for prescription compatibility in clinical practice. Methods: The China National Knowledge
Infrastructure (CNKI) and Wanfang Data databases were searched for relevant literature on the treat-
ment of T2DM with TCM published between January 2016 and December 2025. Prescriptions col-
lected under the supervisor’s guidance during clinical training were also included. Prescriptions
meeting the inclusion criteria were screened, and a binary database of 20 prescriptions was estab-
lished using Microsoft Excel. SPSS 20.0 was used to perform the Kaiser-Meyer-0lkin (KMO) test and
Bartlett's test of sphericity to evaluate the suitability of the data for factor analysis, as well as hier-
archical cluster analysis and Pearson correlation analysis. IBM SPSS Modeler was used for associa-
tion rule mining, and Cytoscape was employed to visualize the inter-herb association network. Re-
sults: A total of 20 prescriptions for the treatment of T2ZDM were included, involving 16 Chinese
medicinal herbs, with a total usage frequency of 74. Astragali Radix (Huangqi) had the highest fre-
quency of use, occurring 8 times (40.0%), followed by Rehmanniae Radix (Shengdi), which occurred
7 times (35.0%); Dioscoreae Rhizoma (Shanyao) and Poria (Fuling) each occurred 6 times (30.0%).
In terms of functional classification, qi-tonifying medicinals were used most frequently, with 22 oc-
currences, followed by blood-activating and stasis-resolving medicinals with 12 occurrences and
water-draining and dampness-percolating medicinals with 10 occurrences. Regarding medicinal
nature, warm-natured medicinals occurred 30 times and cold-natured medicinals 26 times; neu-
tral-natured medicinals were counted separately and occurred 18 times, whereas no hot- or cool-
natured medicinals were identified. With respect to the five flavors, sweet-flavored medicinals (59
occurrences) and bitter-flavored medicinals (21 occurrences) were the most frequent. Meridian
tropism was primarily concentrated in the Lung (37 occurrences), Kidney (36 occurrences), Heart
(31 occurrences), Liver (29 occurrences), and Spleen (28 occurrences) meridians. Association rule
analysis identified 25 rules that met the predefined thresholds. Rules with relatively high support
included Ophiopogonis Radix (Maidong) - Rehmanniae Radix (Shengdi), Dioscoreae Rhizoma (Shan-
yao) — Astragali Radix (Huangqi), and Poria (Fuling) — Astragali Radix (Huangqi). The KMO test value
was 0.430 (<0.5), indicating that the dataset was not suitable for factor analysis. Therefore, hierar-
chical cluster analysis was employed to further investigate the structural characteristics of herbal
compatibility. Conclusion: The medication-use patterns of TCM in the treatment of T2DM were pri-
marily characterized by tonifying qi and strengthening the Spleen, nourishing yin and promoting
fluid production, promoting urination and draining dampness, and activating blood and resolving
stasis. These patterns reflect a prescription compatibility approach that combines tonifying defi-
ciency with eliminating pathogenic factors. These preliminary findings may provide a reference for
research on herbal compatibility patterns and clinical applications.
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1. 5|

2 7Bk PR (type 2 diabetes mellitus, T2DM);2 —Fift i JL IR P AQUHE O, HL 3 BURFIE U B & 2 AR
ANEER S p AT REROR FTEUR R s v IR . TR, BEE N Dbt R, Ay g AR
EEE RIS ARG I, T2DM i R0 07 4H H 3 i . 20m AN 8 AR WE LR, 18T B
M B ME. PR ALK A A5 2 Mg ACRE . PRI, FRIE T2DM Bl i 6 T 06 A St 4 1
KIS AL B, DA e . /b IF RORE I 2 B TS 1]

fErpERA, T2DM EEJE T “JHil” Jubh, HARERRESH. . 5 SR Zh R R B DA o<,
WU KBRS APIRE, AT EH IR W AR R . MR SRR R . T RN = 2%,
I AT BEBR A B B R A2 AR A, P ERIRTT SRR PRI G, PRI RIEECAL A 2G, DA R
FIREARAS . BUT FFPUERE SRS TR € 1 EEPHIEIRIAE T2DM B AR I/ER[2]. 2RT, i
IKHIT6YT T2DM M5 R8O+ &, &5 AR AL BT e — e 2 7, B, REMEHH]
2 R A ORI T R R SE B BT — s O

BB S BRI RE, Bl iaii A A BN H o) 2 . R 5 AT IR . e
RSN, AZTHERTR WA A ThRCRRAE . DU Tuk. A BL R 25 IR R AR G R HEAT A 2
At AT AL Y 245068 B AT A E (R BCAR S5 44— T0E T 792 & T2DM {67 J5 il M B2 48 Wt 78 S
TR AR EBCN R Az —, RN BRI IS MAL TSR ZWITE T2DM 897 J5 ik & o
A E 3],

AR, 2T IT OO AR 248 7%, 2T ASFEDRIR I EE S S ER2576)T T2DM 19 25 LA,
BAFESCHRTT S TR 0 S B DL R A4 BRI R 960 55 [4]-[12] o Jim BRI Tt — 2 RE 20 B v Tl 4 e 25 7 i
2, W REE Ao AREEFE BURE, IR G IR RERHUN . W28 b7 S W 2% 24 B 2245 0705, BLRGIH
ZPRFIE R B S R [13]-[17]. IR FUEh ROVAHE FEIRAE 1A AR I IE &%

FESLEERE b, ABFFIS R 25677 T2DM 7 AT W . e MRV AR AR B, sl 37 5 e I
FHRMGE IR G BRI BOR, XAV, IRFE. R HeR, B2, Bt & 2454
RESS AT 0 e B EIR T, WD R R R 245707 T2DM O 24555 s SR, JF A SR HIE TEA I
RN #2255 14 -

2. #IRE I
2.1. BHEKRIR

AT 2016 4F 1 H & 2025 4F 12 A HAE], M CNKI F5 77 $E E bl £ 5 R EE 25757 2 TUpE PR Ip
ARSI SCRIR TR, RIS 25 A I PRS2 > #ATRIAE S de 5 N B 1 77 771 o 32 B gNN b vHE A HE R b B 3R AT 7 32
FELIRTEACAL e B R EUR G, RAILGIN 20 & 5T 4T .

2.2. NI
BARRZ I N 2 BUNE PRI 5
RS . B & BRI 256 R H i EE257R9T 2 BURE R
SCHERA T T A R B e R . B
2.3. HERFRHE
CEIRZECHR . SIS MBI AL
J7 7 e R A SE R AL
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24. BEMTBUHELE

LA TRAL IR R 25 22 rh i AR AT VAL REE I E N AT, REREIE N on R,
A A 1, RBBEEH 0. 29NN, Tk, HZ R DDRUSE M IR b 25270 Kk R AT AL . BE4T
HEGETty, CRITEANTE, RURANR, CPERIRGETE: RGE AT X T F B 2 R 2k e R
ZACINKIIZGH), 5 TR L2y AL T A B

2.5. Gt SHIEEE

KH Excel #ArEHRE, FEGH NN AR 20 1 5 A SR 25 B . SR A SPSS 20.0 34T
ity ars 1@ KMO K46 F0 Bartlett BRIE EAS 50 DA B8 04T 7 20 M & A % . KMO > 0.5 H Bartlett
BRIEEATLS P < 0.05 ML i it — 2D AT I 73 I I B AR 26 A s B 8RNI 2 R 5%, ARSI T IR 7
PEHL. [N, SRFHZET Jaccard BE &5 FIPIIREL I RA KK M, ULH L2412 R EARE5 4

KH IBM SPSS Modeler X} 2454 2 [A] 34T JCBRFL I 43 #r, & 5E S FF B (support) > 10%. B 15 J&
(confidence) > 60%. #&FFEE(lift) > 1, PAFEEZW) 2 0% WHIECHOCEL . K H Pearson FH2% R 52454
A e 2 A AR AR P<0.05 MM RIE BA S22 3, ek $% P<0.01 MIZGRHHy @A R pI%s . R
H Cytoscape Xf PR SCHEIEAT AL,  DUR R FUH0HE B v 250 2 A (1) R B S5 4 S AR DG ME B R R (1 245
Xt o

3. &R
3.1. Zy(ERSR RIS Kok

PN TTI 20 1 2 BUBE PRIV ST 75 RIEAT Geitarbr, L e 16wk fEFAIIR > 5 IRINZY)
BFEHE. AL L2, IR FESL EA R, IR, FRE L.

Horr, SRR IR, N 8 IR(40.0%); N ER 7 ¥R(35.0%), LZ5RITRZ35 6 1R (30.0%):
FE5 . 24 RACKY (L ZE BRI 1 B 5 7Kk (25.0%) - JLA 25 B 2~4 Kk, BT A 10.0%~20.0%.
HARGE RN 1,

Table 1. Frequency of use of individual Chinese medicinals in 20 T2DM prescriptions

% 1. 20 & T2DM 771 & R ZAHAY 5 R SIUR

Zi) BRI (IK) B (%)
S 8 40.0
au: i 7 350
1IE] 6 30.0
R 6 30.0
VA S 5 25.0
L 5 25.0
RACH 5 25.0
iz 5 25.0
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i 5 25.0
W 4 20.0
HA 4 20.0
F5 4 20.0
TkTF 3 15.0
AN 3 15.0
= 2 10.0
A= 2 10.0

Iy, VI AR s, N 22 YR(29.73%): L UCRE AL ZY 12 ¥k(16.22%) . FI/KiZiE
24 10 R(13.51%) FIUSIE 2 8 ¥k(10.81%). iS5 #GEIMZE . AMAZY . 75 5 K 24 K i I 24 48 PR ATV RE X6 ¢
K. BARgEHRIE 2,

Table 2. Functional classification of Chinese medicinals

=2 YT E

LGS B (IK) B (%)
E il 22 29.73
T LA 2 12 16.22
FK BB 10 1351
Wi 2 8 10.81
AR I 24 7 9.46
2 5 6.76
TG K 2 5 6.76
Ahif 24 5 6.76

3.2. IS SRS

PR Geitas R BoR, PINWTTEI 2 BURE R TT 7 70 A R I 249 3 B h TR RN SE M . 7E 74 IR
2y AR, IRTEZGHI 30 IR, 5 40.54%, NSRRI AR s HONFEMEZ, 4L 26
K, 1 35.14%. EAINSTHTI 16 B Zirh, RILAEZGRITEMEZ . BRIE, #. IR B4, P
T8uit, B 18 IR, 1 24.32%. SRS, 240140 A R M 25 RIS 1 24 (0 4 A L Bl AR i R,
PEZGIN 5 — 8 bl

TR RN, Hk HURARE, LB 59 K, 5 79.73%; JLUCHTERR 21 1K, i 28.38%, &
Tk 8 &, 1 10.81%, ¥k 5K, 1 6.76%. AW FTEHE AR WSR2 o ) ok & Ve kAT L YAk Ab BRI
ol R E B RIEAT A KT RIR AR SRR, SRR PES BT G,
1 LR % 2 (1) 455 1] KT 100%.

B FR A ATRHE T W, IR T R LR 2 oA R, [FIB BT e R BRI S k2. 2tk
i, WE. FEMERCPWZAEN, oA HARA —EM S, HEREAR TR M. LR
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Table 3. Distribution of the four natures, neutral nature, and five flavors of Chinese medicinals used in the treatment of type
2 diabetes mellitus

32 BRERFETANS, FHERERSHGIT

I BRIR(IK) B (%) ik BRIR(IK) B (%)
b 30 40.54 H 59 79.73
S 26 35.14 T 21 28.38
# 0 0.00 i 8 10.81
i 0 0.00 3 5 6.76
SEHE(5 1) 18 24.32 &k 0 0.00

VEe PUREAETE. A R B CPERSIgEE TR H . . R . Ak

M. EEN

| N=
= | /i
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4 300K ! { w\'\, P B =
S E ! \ Aay S
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1 /s ;%;; R B FiE @
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3 » B30
S]V"I‘i { . 0% (0%)
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Figure 1. Distribution of the four natures and neutral nature of Chinese medicinals used in the
treatment of type 2 diabetes mellitus

1 87T 2 AR R ANS RS R ER

3.3. 3RS

HARHES T8 R B, 097 2 BBERE T ER A E LR T, Ba. 08 FEaMRE.
Hrr, &SR, 9 37 ¥R(50.00%); HINEZ 36 1X(48.65%). (14 31 IR(41.89%). & 29 Ik
(39.19%) NI ZE 28 R(37.84%). Fik LiRZefiksl, 5 25 AN HARZE K, (H HSRIAR X UK. BT
=, HEZ 14 K. BEREA 4 k. HZ 2 k. DL 2 IR KIBE 2 Ik, BERAHE T 2540 V1436 Bl AR
T, BS5EEASME, oA PR U BRI,
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O = SR - 6.76%
[ N3 O - WEER

TS

SRS, B HPIPTAEEIE100%
(SEFF9125.68%) o EFRAIRHETA—5S
(T4RFAE) MIAFT.

Figure 2. Distribution of the five flavors among Chinese medicinals in the included prescriptions
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SEREIR, MR AR RS, Hp LR T 2Rk, FR L. RN s b H 5
NEZFRHB . Z AR, GIABT TR B 25 G5 IR AR 4R s A F T 80— IR, T S L2 U O
PEIEST IR, 5 R EEZ5EYT T2DM i 25 8 s BO A RS sk — 2

BT BRG] RN AN 2 AN Rlk B IR SR SR LA 74 D504 A A Bt 7 i 57 43¢
it B A2 S A o BRI 100%. R4 A4 R LA 3.

ZEMRNSIT | N=TARBS
- iz Hitn3s
[ g ) 37)% | 50.00%
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FERtLE 4R | 5.41%
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Figure 3. Distribution of meridian tropism among Chinese medicinals used in the treatment of type 2
diabetes mellitus
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3.4. BFaHmERERE R MRS

KT PR T2 M7 038 A 3645 SR B, KMO = 0.430, KT 0.5 I bnvtE; Bartlett BRIE 5 k6 3645
BN ¥#=133.933, df=120, P=0.182. HUILAI W, KMO {fARIERIER, H Bartlett ERFE R0 % 7 LS
THER (P >0.05), RUTZEEE A BAA AT T 0 G 2647 . BRIL, B A TRE47 8 752 L
DLEE G55t 8 SR AT I BE AR . AE LA 1, SRS T Jaccard P B AP BEEVE 0 R AT, 1E R
RV 7 ik — 0 R B AT 45 4

XF 16 BR 2T RGN TEAL 4 DMFERNEWIIS: CL S S. JIE. 44k, s C2 &
FEILZESE ., Bt C3AFEAHL. F&. KIEk: CAAFEEE. 12, %, %5, AR, ATF. FE.

MIRRE G, CL EE MG MALR A C2 LIAM I K25 h £ C3 EEMFRM . B, &
FERUYA L CA TS iR RS, FEWRAMUEM ., BORMAKIZRELY) . RELEREY, &
Tt FCHHE B 1 1) 2450 A T 80K U BSURE R R R AR AL e 3

SRS, BB W 2R 277 m th R4A, A Db i FRBAAREE . % AL A 2 K
BRCAR M . 28R G R TR 2K R 2GR ARFAEFE A — 8, (A gk — 22 R A G IER U 23- #7245
VIR R R AR TR o 508 % BRI 7 23 T 100 P PR R0 e 2 R TR A R L] 4.

NRTEREE | TIEE | BRI | n=16
ot Tt ol KMO=0430(<05) | ESRINIAGK: X'=133.933,f=120 | gig: TRORTER | BRHR REAFEERLIRAES |

409 | PURBEHIE
054 | 1| Bt
;
f"ti\i 0.6 1
g C2| ¥ EEFFS
B
¥ C3| FIEAR, 2
g 0.24
. =N S NSt
0.0 A ca| e,
BB IS AR HC LER Wb B EL XRH RE LS B% %5 aRmnT 25| RETOTEe
([ cmmur  )(conums) (omman op)( cansmm mksm wa ||| 5505

[ Bt 16WRESAR LN ARA MEXT ABBTHREMAC (Y, BAEIEMMR. T, FALRE. MRS HIKZEERAS M.

Figure 4. Hierarchical clustering dendrogram of 16 Chinese medicinals

B 4. 16 IR 25 R G R APKE

3.5. KEXHN 47

W52 SRR (support) > 10%. {5 & (confidence) > 60%. $2THEE(lift) > 1, SCHCMUI /AT 4L i ik 25
FAFEBEAIEM BN . Horp, SHFE > 15.09%H) 14 2 CBNSI T34 4. ORI Bl 3 465k
B R 20.0%, 43 5INFE4&—~ L, BN 80.0%, #TFEEN 2.286; IZh—~30K, BEIEEN 66.7%,
RIFEER 1.667; KRB, BEAEEHN 66.7%, $&IHEHN 1.667. SCRFER @ I RBOINTE L% 4, AHK
CIENAZE SNE IR NG
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GOREIR, A, HIRAEGMECH KB TR R AL E. Hd, 2% - AR 157
B AEESRZG Y RO RCAAS ks (24 - SERORIERES - SREQIU el 1 R RS2 W i AT A5
Ao LR RIBS AR 25 WA AR Tho I M IRR T RN —

ERERNR, R 3 KRB EETEBE(lift)3>1, R IE 205 sp ik 25 1 3L R UK P
ST B AR ER AT o SRIBEIRIN 23 #7456 SRR, ASHIE 78 77 77 (K e AT AR 3 4 vp T AN AR L
TR AR B KR AE T 1], (RIS it — s H AN 3 #2940 1) SR IR R 28 3R A3 1 it

Table 4. Association rules for Chinese medicinals with support > 15%

A IFE > 15% R 2 KB

[ilipI JE T FERH B SCHFE (%) BIEE %) RFE
4 HE 4 20.0 80.0 2.286
ez B 4 20.0 66.7 1.667
RE HE 4 20.0 66.7 1.667
WS R% 3 15.0 75.0 2.500
HAR R% 3 15.0 75.0 2.500
HiE R% 3 15.0 75.0 2.500
WS B 3 15.0 75.0 1.875
HA HE 3 15.0 75.0 1.875
F4 RAEH: 3 15.0 60.0 2.400
thZ B 2 3 15.0 60.0 2.400
iz B [ITEz3] 3 15.0 60.0 2.000
RIEH A 3 15.0 60.0 1.714
F4 HE 3 15.0 60.0 1.500
RIEH# HEE 3 15.0 60.0 1.500
o 2BUERRHHE AR
S IR 10% | BISRE>60% | RFE>1
— 2585 HINSAAT | ::;Tﬁrgfmmu
O)—m=— -

20 0% = =}
Ef5F280.0% | 127722.286

15.0% m Yy -
< -
.W B (566,79 | AEL66T
[15.0%]

e —O0 -0
0

| EfSFE66.7% | 1RFAE1L667 |
BISRE6.7% [ #R7AREL667) |

Bl
— % 5E20.0%
— % HREL5.0%
—> #ik: WMo BH
@  HEAN: REHLH

T SSEE | SRR | AR L
&, BRAROEMTR; ERMNRAE>1, RTRGYHIEESTIRLHRHEIE, }

Figure 5. Association rule network of Chinese medicinals
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RIEHELL: ZHFEE20.0%
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Figure 6. Network of high-support association rules among Chinese medicinals

E 6. &3HFRE R KB 4

3.6. FHYIEIME XML ST

Pearson FHIC/HT 45 iR, LA 12 M2 R IEASE, H P<0.05. 242KH P <0.01 /E ik e,
E 3N BG Gt == S AR - BH(r=0.793) FHZ - )I1E (r=0.577)F112 - bk
{=(r=0.577). o, 24k - BASHIAR S RO = -

W2 25K A T 4 R R, O M IR DG DR BR F BE A b TR MR 259 . fEiZ Mg, PEZ.
2 5AR0E 1Rk, RXPRZYITE %A RERIERMXT R FE, 2006 - B AfPs -
IR 1 SISz Bkt V7 LA SIS 24 W E AT 5 508 B BT N 1) 5 790 rh LA A LIS AT R

FHR S T 25 R 5 2.4 TR I R B — 3, Hrb P2, NIE L 2006, BhC3 oy C1 2%,
PRFR 34T 07V T A9 45 S A AAVE R B, 3% AR S 25 W AE A U 50HR B vh T 1 17 A R B A () P AT &5
AR

SARRE, Y. Thak. DUATRR. HZ. B3, SR K 48 o bt SRR W], AW 7T %%
A R R 253677 T2DM MR 25 S ILH BN ZREIREIE . AR ZS 0 #r iR, 7E P < 0.01 BWI{E F R A%
TR 25 Rk B 5 AR ZGY, 5 2.4 TR as BB —5. R, HTEAR
XA R, FRMKRFBEMARRIEE R, USRI E T 2GS, W H 2 R
Bt — P I0E. P <0.01 BI{E N Pearson H G M 2% il MLALS5 HR LI 7.

4. 71ig
4.1. SR INEEES

RS REoR, BRI A, 02y, RE FF20 240 Rk s sun it
R AE IR > 5 IRIIZGHAE . DO, DANSZNE, HUONH AL 2 MADKEB IR, LW
INTTIIO 25 BB R 2 R FRBIZERE . RUKISRANE AL ST . EiRE s “WE” 1
TAHUVRFEART, HmiL 2 U4, e H AR SRIRAR . IR .
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2BUMEFR R /524 Pearson ABX 01
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