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W OE. BW ETEIEREEAREN G ETERIT 2 BUBER (type 2 diabetes mellitus, T2DM) [IFHIEF 25 K& 415 AR,
FEE B SRR O T RIRIT 8. Fask AR EEIR . 78R R IR S P & 4R 50 R SR IR TE U 200 4 2
19T T2DM WIESE, P EMARITE6 (V3.5) MEEIRE, 5N REE K-means JREXMR, 4iGREKEKESE
VEHEATAE UG E ASRE 0 I 7l 45 40 R SD HEME K REENL - X IR . BV, B0 7 e — U, 44 10 R B
SR AL, HAMBRAFR. BRI IRERESH 11K 15.75 gike # M F/KRESE ig 4 &, BE)G ip 30 mg/kg BENRVE B
FES T2DM SIAFRIER BBLE . SRR, 20 E KR ig #0707 10.5 ghkg 257, — BT KB ig 200 mg/kg —
FROBUIE, X PR A ALY 20 5 TS AR AR AR B R OK, AR HSZA 1k, T4 Jio Mok BRrE 45 20 a4 o i R 2 I I B A%
A, s S 435 R i 3 3 I G 92 PR B 2 ) I 375 JB 5 2% (serum insulin, INS) . Hi#4b I £ % H (glycated hemoglobin, IFCC-HbAlc)-
A4 A-2-1p (interleukin-1B, IL-1B) IL-6. FBHEALMIILEE (superoxide dismutase, SOD). 7§ [ (malondialdehyde,

MDA) %¥6#R; 8 G 2 Ak Qe MR 5 2 PRI AR EL s I AT O JE SR FFIE AR i s PAS JL P4l 15 I 20 4L 3
277 ; 32 FHl Western blotting #6320 23 H B IR EE LIE-3- #2346 (phosphatidylinositol-3-hydroxykinase, PI3K) /25 FH ¥ B (protein
kinase B, Akt). #%[XF-xkB (nuclear factor-kB, NF-xB) Ji%[HF E2 #H2EHF 2 (nuclear factor erythroid-2-related factor 2,
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Abstract: Objective To explore the syndrome differentiation and medication, and formulation rules of renowned traditional Chinese
medicine (TCM) practitioners in treating type 2 diabetes mellitus (T2DM) using data mining technology, and validate the efficacy of
the identified core formula using an animal model. Methods A total of 200 medical cases of T2DM treated by famous TCM
practitioners were collected from databases such as China National Knowledge Infrastructure (CNKI), Wangfang, VIP. A database was
established using the TCM Inheritance Computing Platform (V3.5). The silhouette coefficient was introduced to evaluate K-means
clustering performance, and hierarchical clustering was used for cross-validation to screen for core formulas. For the experimental
validation, 40 male Sprague-Dawley (SD) rats were randomly divided into four groups (n = 10 each): control, model, core formula,
and metformin. Except for the control group, T2DM models with “gi-yin deficiency” syndrome were induced by a 4-week high-fat and
high-sugar diet combined with daily oral administration of Qingpi Fuzi decoction (15.75 g/kg), followed by an intraperitoneal injection
of streptozotocin (STZ, 30 mg/kg). After successful modeling, the core formula group received the core formula (10.5 g/kg), and the
Metformin group received metformin (200 mg/kg) via gavage daily; Control and Model groups received equal volumes of saline, each
group was given the drug once a day for four weeks of intervention. Body weight (BW) and fasting blood glucose (FBG) were
monitored during the administration period. Serum levels of insulin (INS), glycated hemoglobin (IFCC-HbAc), interleukin-1p (IL-
1B), IL-6, superoxide dismutase (SOD), and malondialdehyde (MDA) were measured by ELISA. The proportion of insulin-positive
areas was assessed via immunohistochemical staining. Oil red O staining was used to observe lipid deposition in the liver. PAS staining
was used to evaluate the pathological changes of renal tissue. Protein expressions of the phosphatidylinositol-3-hydroxykinase
(PI3K)/protein kinase B (Akt), nuclear factor-kB (NF-xB), nuclear factor erythroid-2-related factor 2 (Nrf2)/heme oxygenase-1 (HO-
1) pathways in liver tissues were detected by Western blotting. Results Data mining revealed that gi-yin deficiency was the primary
syndrome of T2DM. High-frequency herbs included Huangqi (4stragali Radix), Huanglian (Coptidis Rhizoma), and Fuling (Poria).
The medicinal properties were predominantly cold, warm, and neutral, while flavors were mainly sweet, bitter, and pungent, targeting
the spleen, lung, and liver meridians. These types of drugs such as tonifying deficiency, clearing heat, promoting diuresis, and activating
blood circulation were most prevalent. Association rule analysis identified Astragali Radix-Gengen (Puerariae Lobatae Radix) and
Astragali Radix-Coptidis Rhizoma as core herb pairs. Clustering identified a core formula consisting of Astragali Radix, Shanyao
(Dioscoreae Rhizoma), Puerariae Lobatae Radix, Shanzhuyu (Corni Fructus), and Poria. In vivo experiments showed that the core
formula group had significantly lower FBG, INS, and IFCC-HbA ¢ levels compared to the Model group (P < 0.05, 0.01, 0.001), with
a gradual recovery in BW. Furthermore, IL-1f and IL-6 were significantly decreased (P <0.01, 0.001), SOD was increased (P < 0.01),
and MDA was decreased (P < 0.05). Pathologically, the core formula group showed a significantly higher ratio of insulin-positive area
(P <0.05), reduced hepatic lipid deposition (P < 0.01), and lower renal pathological injury scores (P < 0.05). Western blotting analysis
indicated that core formula significantly up-regulated the expression of p-PI3K/PI3K, p-Akt/Akt, Nrf2, and HO-1 (P < 0.05, 0.01),
while down-regulating p-NF-xB p65/NF-xB p65 (P < 0.05). Conclusion The core formula exhibits a definite hypoglycemic effect.
Its mechanism of action is associated with activating the PI3K/Akt signaling pathway to enhance insulin sensitivity, inhibiting NF-«xB-
mediated pro-inflammatory responses, and up-regulating the Nrf2/HO-1 pathway to ameliorate oxidative stress. This formula
effectively maintains the number and structure of pancreatic islet cells and protects liver and kidney tissues from diabetic pathological
damage, providing a scientific basis for the prevention and treatment of T2DM with TCM.
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Rhizoma-Puerariae Lobatae Radix-Corni Fructus-Poria
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B T R g, BRI, R
AR 0 T R B K I R B h 24
iy G VE R 2R 2 E O S SR T L
REE, AN EERHEYING Citrus reticulata
Blanco ) T4 FIR B, BEBMEY Sk Aconitum
carmichaelii Debx. [F] ¥R, T RHEY % H K
Astragalus membranaceus (Fisch.) Bunge HJ T4,
EHEMEYIZE TR Dioscorea opposita Thunb. [t T4
W2E, SRUEWEE Pueraria lobate (Willd.) Ohwi
PITFER, IZR B RHE) L2 8E Cornus officinalis
Sieb. et Zuce. I HEMARA, ZIFFIEFERE
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2 L) DOV ICEER . 20 T b 2 24 K 2R 5K
ooty Rk (BT LA 2 Rl S B ) 1)
il 85 B Bt K B S i 0 T

TR K RO 2% . FREGE B 5 1K
A, R EN D LIRA, IO 10 fEEZARKRIE
60 min, K KEPJEHICKFTE 30 min, EHIEH
Y5 ZiE RN 8 R ARIEK, [FARIA 20 min,
HIF 2 KB, ZZEHMEIEE, T 60 TR
RS IR AR A4S RN 1 g/mL, WHIBE, 4 C
S -

o7 % K. L. BAR. 1Lz,

REHE 1005050405 FIRELBIFREL, HRA
¥, ETHRIEST, AL T B4 E 10
R IZEEK, T IR IR 60 min AR 7850
8o KFCRARKEDRE, ORI IR AL
A 60min, EBHIEHZ: AP AkLEnA 8 55
(7K AT B, GE B 5 7 5K 509 40 min,
BUGERIER 2. &8 2 IKITEMIER, K& %
ERRAYINE, BJEIES B hIE AT R IE . K
K UE S5 I B 2 R AT, £ 60 "CIKI
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g/mL FIARE . 4RGP 25 B AR HL, 3T
WA s, BT 4 COKFEABAN, (EFRH
Y ig 4h5HT, TRARET 37 CKBHER, I
8 FH TR e IR 37 45 78 40 5% 35 B8 50 A DR 45 245 Tk B 1Y)
—PE. ERER T FOOUNC A B ER e i 245 A R A F AR
7=, ks ACY2636, HikgEHN 0.5 g/f, EZAHET:
H20023370
2.3 X5

BERVE TR 2 (streptozotocin, STZ, JLRKEE
RHAIR AT, #iL5 2541204001) « —HZE (i
FEZ54 4, #t5 10023418) . /K ZHE (_EigEZY
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(glycated hemoglobin, GHb) ZF=EGMAFA & (b
WEKERFHCAMRAR, #it5 2508003003). Hi%
B AL EE (superoxide dismutase, SOD) Jif Pl
KA (b & TFETREERAA, fits
10125030350), N % (malondialdehyde, MDA)
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e ZEERHECARA A, fit's P0100), BCA &

( radio



* 3890

F8 B 2026F5H $£57% B0 Chinese Traditional and Herbal Drugs 2026 May Vol. 57 No. 10

FREN RS (LR REMBIHEERA
"], {5 P0010S), & H IR BT HIFIEA Y ( &
R REMFPHEAER AR, f#it5 PO011A), 4 X &
B EFEZE (U REEREARAA, A5
P1016), 0.22 um w5 )G (polyvinylidene
fluoride, PVDF, EEE A, #it'5 ISEQ00010),
SX HEBRHEKEMNH LR ZREFERHARAA,
fIL5 T1070-500), 10X HpKFHBE (L REFER}
BARAT, #t5 D1060-500), 20X TBSR (JLiE
ZHRFRHERAT, it T1082-500), Mg 0k
AR R ERHARAF, #it's D8340-100), B-
WLEh 2 1 (B-actin) Fi4A (MCE A &, #it5 YA7506),
i B Ak % N5 B UL BE 3- ¥ B ( phospho-
phosphatidylinositol 3-kinase, p-PI3K) #ifk (MCE
N, fibS Tyrd67), PI3K Fiifk (MCE Ad, fits
YA6337), IR At 2 1§ B(phospho-protein kinase
B, p-Akt) #ifk (MCE aw]Zawn], b5 Thr308),
Akt Ftfk (MCE A7, #it'5 YA6004), fEii% A
F-xB (phospho-nuclear factor NF-xB, p-NF-kB) #i
& (MCE A, #t5 Ser536), NF-kB Jiifk (MCE
AF], #5 YA267), #HF E2 OG- 2 (nuclear
factor erythroid 2-related factor 2, Nrf2) Hif& (MCE
AT, S YA895), M KASH 1 (heme
oxygenase 1, HO-D &R (MCE A ], fit'5 YA389).
2.4 UEE
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IR HE Power=0.80, KHIZIWISLIE+ 2 A%t
BFEAEMEAN, FHEBHTRNEARR 5~
6 Ao ARSI IR AT H R 1T Be I E
IERSEI R AREHIN 10 X SD KR, i L4 a5
ALK . SD KR TIENMWEIEE, FHL N 4
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B, JE S TR I 359 A5 ZE A7 3 K B AR B AL HY
FEAREAT
2.6 1&EHE

W REZE A1) 3 2., A H ) M v i v B TR
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Ja B X HEAH A1 3 ZHAE A4 7K 12 h )5 ip 30 mg/kg
(1) STZ M3, XA ip AR AT BR AR 1
o VES 3 d eI A B BEE > 11.1 mmol/LU4,
kA Ch25E 25 IRmE i de SR US4 T2DM
AP IR R, filE P ERIEER R (R D.
R BRI 5 TURER HH 1T 4 TR 4 5 B AT 4
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&1 FEIEERRS
Table1 TCM syndrome score
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1 MRS 09y IEW
17y FE = ) 8RN ) &
2 EERM 04 BEIGE
170 BRZH. LED
30 WERAL 04 IEW
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XK BRETHFRETAL O Gt b F dbAT IR R 4
THS PR R BRI AR LB o BEFK D) A BEALEEL 10
ANHLEF, WKL X8 ] Image J &I
B SERE LT Py B A AR o R A B
B, BUTA AL R E A NS R . EE T
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BURR & T R . RAE 10 AT 76 B A0 Bk & i
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Iy, ZIRSCERIRIED BT IR B bRt (3R
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BERIE I S AR

Table 2 Pathological scoring criteria for rat kidney

48 Bk

N

0 REXA DB Rt th, S50 IEF TTRE
ZAENER<25%, B RBEY TR/

A NER 25%~50%, RIS IR/
A NER 51%~75%, EEE R 5K/
ZHVEANER>T5%, R EERAR S V2 AL

LW N =

INERPRG SERE, TS

B INE <25%, HIURPRGME . SRR EY &
B NE 25%~50%, RUIRZG KEBE. ShEEY ik
ZHENE 51%~75%, PRz R R s B A&
W NG >T75%, Tz NEG

)

W OME TR

R

2.8.4 Western blotting F&lAHCE AFRIAE  FFAH N
KA E ARG SRR R E, @i BCA i
AR A, BERERAS T iR N-
T TN M Tk i % X B WK (sodium dodecyl sulfate-
polyacrylamide gel electrophoresis, SDS-PAGE) #t
JEHEAT K B, BEJS R EE E A2 2 PVDF . $f
WG, AL —$t: B-actin (12 1000) « p-
PI3K (1 :1000) . PI3K (1:1000) « p-Akt (1 :
1000) + Akt (1 2 1000 « p-NF-«xB p65 (1 : 1000) -
NF-xBp65 (1 :1000) « Nrf2 (1 :1000) LA HO-

1(1:1000), T4 CHEMWE. KHIMAFHRR
HRP Axic —$t (1 :3000) =EHE#FE 1h AL, f#H
ECL KOG AT 5, FIH Image J 3047 25 K
FE 53T LA B-actin fE RS, T Nrf2, HO-1 ¥4
X RIE . TS Ty, Wi R E A
5 5 KB B LA R PP A s /K
29 GitFRIEAE

FIF GraphPad Prism 10.6 73T 2, %1
LA X £ 8 Romo MRIEAFSLIE AR ER 55 R
KRV, IE A=A SR bR S B et 2 i g 2 ] e 14k X
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n==6, Western blotting & [ 254 Wl 5 4H B AT L1k HY
n=3, DIFEisLIG RS g2 R . S4HE
PEAE TR I Shapiro-Wilk #6582 1575 & IE A4
i, HHIEAFFE ST, WK Kruskal-Wallis
RrgG b T EeAe, A Dunn K56 HEAT 3R 5 LR
B 2 1E25 2040 W4T Brown-Forsythe fa 5 DAY
7 257, 4577 255K F One-way ANOVA 43#T,
H G P EL A Tukey A3 355 Z AT R H
Welch ANOVA #4770 47, )5 LLEUE A Dunnett’s
T3 K556 . BT e E AT LU AT R & IE S 0 A6
T3 ZFEAR, BRCARHE AR IR 7041 K T Z A5 )
510K P AR N T VAR AR e HEWT I HER M. 2 P<
0.05 M NZE R A G Lo

3 #R

3.1 HIEISIRER

3.1 CHERIAEML G L Y7 “2 BUBEIR
7 SENORERH TR R, SRR 712 .
b JE BE NI IR B, ol (R S SR A R, 3k
THHERR 264 75, & 448 Rt NI . R BOWY &
T OCHEREEAT A ST, AR T TR,
WA <8 “2 TR

LRAARATINR, ANE
Xk (n=712)

N

B

15 5 b 75 47 2

I 248 1 o S LM ST FLAANTF S bt (1) 3Lk 200
Fa s AVENIESREERIZIE 5 o dr v 2l LA 2.
3.1.2 T2DM HWERiFRARSiit  T2DM Ak
R VGRS B PE R AIE R AP AR . B S VR AL
RS KHEAE . RS EA5IESE, WK 3.

3.1.3 JRJT T2DM i AR giit 3 &
2% 286 Wk, fHFAIIREERT I PR IKGR B RS, B
B ORE . ER. A, &4,

3.1.4 I5J7 T2DM R gt Bk, &S 1897
T2DM [ 2525 LAFE ., 8. T, EEAnkN
H. . ¥, ZETR. M. HE, LE 3.

3.1.5 BJ7 T2DM M ZTh4it  ¥697 T2DM
% AR SRR FKIBIESE. T AL
v, WK S.

3.1.6 6J7 T2DM MIZGYRERFN ST R S HF
FEwERN 30, BEFEERERN 0.6, 5HIGST T2DM
H I = 2 A 30 A, | S RO
B-ER, - 02y, mK-mE ., A, |
B-TR%E s R R BRI AMA A 16 4, | S
Wy BIMR R -IR%S, BETE-AR%E, i ILZEEE- 10

HIBRSCHR (n=264)
B HR (n=76)

A

\( e (n=445)

XHREEA (n=59)
BPSEE (n=91)
ELZHERZE (n=38)

PR SCHR (n=248)
RERERIAL (n=56)

W BN SCHR (n=200)

HIERRREIERIE (n=115)
W RESUFE T (n=41)
VRIT T R R EANET (n=36)

2 MEKTFIRRAE
Fig.2 Literature screening process

&3 T2DM PEIERSGITER
Table 3 Statistical results of T2DM TCM syndrome types

75 HHEEER Bk w7 b /% Fe Fp 2 IE R Bk /%
1 S AR 75 375 6 9% 111 BH Z41E 16 8.0
2 A BHAE 24 12.0 7 JIE " B R 15 7.5
3 JUR R Y 22 11.0 8 TR AR 13 6.5
4 B % K HESIE 17 8.5 9 PRI LEE 12 6.0
5 P HLEEIE 17 8.5 10 T 5 Bk 10 5.0
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F 4 T2DM F RS
Table 4 Statistical results of medication frequency of TCMs for T2DM
K5 o 24 4 Bk i H /% g i 245 47 Bk 4 He /%
1 g 106 53.0 6 [Tz 72 36.0
2 BE 83 415 7 & 67 335
3 s 79 39.5 8 &S 59 29.5
4 B 78 39.0 9 wAR 56 28.0
5 A B 74 37.0 10 AR 55 27.5
ifi

1590
1272
954

E
1060 j
848
63
IS 2 oo
21
0 0

F ) H

+H

Tk

7]

e

B

3 @S A, B (B). 134 (C) GitEiEE
Fig. 3 Statistical radar charts of four gi (A), five flavors (B), and meridian tropism (C)

*5 T2DM ERFAHIYGITER
Table 5 Statistical results of efficacy of commonly used

TCMs for T2DM
Frs SO0 Bk | e Biie AR
1 fhME 694 6 i 139
2 ER 562 7 AR 110
30 FpKBE 202 8 HK 101
4 EIMALHE 181 9 LSRR TR 77
5 fER 176 | 10 =z 63

24, gy, ZREE-SEEE, hZkEE-hg, k6. 7
FIEE 4,

3.1.7 R EFES AR EAETETER
RIMT e (K-means Sk 5 4E 4 %t
AN 200 B AT . RBANEOEE N 3,

BRI 1 REHER. B RE 20 A%
FIRIUAE T 64 1, Z4LA LRSS IR % I 4%
NG, G T2DM 2B BRI 24 E s 26
2 REAWE, B WK, KE, FERELL
T 64 1, ZAE LIS ER . 2SO
7%, FIG T2DM Z iR FHAE; 58 3 R F K.
Wiz, B, R, RERERLTTE 72 5, %

A DA SRR g I B v B ARV, 3276 T2DM
ZAPIEEE, ILER 8 AT 5. 6.

3.1.8 K%L 7 WL S AE XIRIE  7E T2DM (i
ZH R, AP REIERT 5 R S, 2 ImIR
O E WLUE SRR . A TE RIS T PR AS
(1) 3 ANKTT R, S S R LB o B2 1)
53 KTTENZ TS, DR s R HHE
P B — e IR RN E N H BT 5t 7 20 8. 2
HH T K-means )@ T B 5= 21071, 1E/MHTAL
T ARy, BR77 BT I AR TG [ e 454, BRRGE
HARBIMAZ O AH G FTRAFAE —E 2 7. AR
R R UCRIENT R R EAE 1) 30 ke
AT A, DA IEAZ O T AR AT S . 2R
RBEMNALE T LTI BOERKEHE, R
R B R 6 4 5 4 EH ESHE ) N SR AR B T, B B T
EMERPTFH. SRER, EmiiEilEEL,
VN ERTE R 3 AN MO IERE . b, 75 2 B2
Hponme. gy, SR, s, K%, 2486
5 K-means K (k=3 {5 1% 077 — & . K-means
FZ RS 2 MEREEN R R EVIE .
HEE, R k=3 MR EAZ WK,
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#F 6 JATT T2DM HISSNzhiEE (ZIFE=30)
Table 6 High-frequency drug combinations for treating T2DM (support > 30)
75 e XFFE i) Zia s XFE
1 BR-E 51 16 FR-AE B 34
2 HEE-11 24 51 17 WIE-FI 5 34
3 B 48 18 B RIEH 33
4 FEE-E MR 45 19 R 33
5 R 43 20 A -+ 5 33
6 HR-FHZ 42 21 B RIEH 33
7 BB 40 22 HE-GAR 32
8 HE-FI & 39 23 TR%E - B2 31
9 i Z4-1h 28 39 24 TR 31
10 -2 R 38 25 =N RIIES 30
11 K% 2 37 26 A -1 24 30
12 A -FE 4 37 27 REE- 158 30
13 BR-1h 24 35 28 WR-T%T 30
14 - P 35 29 AR 30
15 HE-AR 34 30 WA 30
7 JAFT T2DM WIZhiE & XM (BFE=0.6)
Table 7 Association rules of drug combinations for treating T2DM (confidence > 0.6)
75 R BiEE 75 R BREE
1 R Bz -4 0.84 9 EAR-HE 0.68
2 e e 0.84 10 BR-E 0.65
3 W, ZBE- 12 0.79 11 RAEK-BLEE 0.63
4 Wz, LZEBE-AE 0.77 12 FR- AW 0.63
5 iz B -1 24 0.74 13 FFZ-EiR 0.63
6 AR TR 0.73 14 RAEHR- 55 R 0.63
7 2R BE - 0.72 15 A b1 s o 0.61
8 RS 0.71 16 GAR-FR 0.60

AR

Tk -

4 AT T2DM 2K BXR4%
Fig. 4 Drug association network for T2DM treatment
DT IR A R AR T 5, WA 7,
FERZ 0 T7 AL AF DA A2 B, ARHIE T it —
AR TT IR FT AT 1 VE . I B 5
Ry E R R b, 6575 (h E 25800

*8 BESIER

Table 8 Cluster analysis results

W5 LS MM TT B
1 B, AT, KEL S B4 64
2 HWIE. MBE EE. RE, RE 64
30 ERL, L7y, B, LERE RE 72

MU R EuE, S 2 4 ETEINS S
I R S IE RIS 5 12 4% 0 7 T FE Rk ) 4
NER30g. thZ15g. BMR 15 g, 1LZEHE 12 g4
K% 15g. BT FRAERE, TR umiE sy
R, AT S SR .

3.2 EISKIEEER

3201 KRERMPEIFERIE SXTEAM, B
o A% 2 R F ORI R A A 2y 350 S 2 vy
(P<<0.001), R\ =G EEEVARECS ig &
¥ I ip STZ J& , BERLH Je 545 25 K R 2L
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40

30 .

20

PC2

10

-10

-20 « °
°

-30

-15 -10 15 20

5 &YT T2DM &5 H254) K-means BABE A4
Fig.5 Cluster analysis of drugs in prescriptions for

treatment of T2DM based on K-means algorithm

5

BA
RACK
HIRE
s

A
xX%

HIE
&
R
iE2)
IR BE
R
f«F‘B“E

o 4l 1@ 2 @4l 3

T3 TS SR

—40

0 10 20 30 40

AT AL A

50 60

& 6 BT7 T2DM 75 254 K-means HIAEA1REY
Fig. 6 K-means algorithm regression model for drugs in

prescriptions for treatment of T2DM

B 7 BREAERIKE

Fig. 7 Hierarchical clustering dendrogram

S S R IE R L, REHIER R Th. RN,
R 5% 0720 — FRRUITZE 22 1) B3I AR 20 I
FirEZER (P>0.05), $ERSABifitg—3y,
oy, AN RS TISER, UL 8.

322 %077 6K R S BE IRE SR R R
FESEES AR A, 0 REZH R B A 2 T B (R R AR
KRS K, S RAMLL, BRI KRS
MR, MPEE B, HmRERE TR (P<
0.001). AHERTAERIH, K25 254 AE S0 25 R 11
MR 7K T35 55 35 A (P<<0.001) . {EAA R & 7 T ,
T HRUIAHAERT 3 2 TR, 25180 E T
WO T NAE SZBGTT 4 PR & R R, B UG
Th, SR AE S0 45 AN A R B 2 i TR A

K N EHNENNLDELD XER D
T I &K IR # R E 4 & F O
H EE S H R
6—
H#itt H#HitH H#itt
i aete atps
@4— 00000 0000 0000
\-I_T[é
®
=
54
H 2+ (@]
odjoo
0 S9-© T T T
Xt HE R I vyl IR

L IRZE ek #4P<<0.001.
##P < 0.001 vs control group.
8 HEIEERSIE (Xx+s,n=8)
Fig. 8 Comparison of TCM syndrome scores
(X*+s,n=8)
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(P<0.05), WK 9. 10,

3.2.3  ZO R BAEARE R S5

e, BURALR) INS I IFCC-HbA Le /KT 5 48
30+

payit
_ =AY
I
2 20 Fouds
=
i 10 -
?;_E *kk Py kK *kk *kk
0 T T T T !
0 1 2 3 4 5
I [/ A

SEAA S "P<0.05 P<0.01 ™P<0.001.
P<0.05 P<0.01 "™ P<0.001vs model group.

9 LAFX=EMAERNFM (x+s,n=6)
Fig. 9 Effect of core prescription on fasting blood glucose

(X+s,n=6)

(P<<0.01. 0.001); SHERIZH i, #%0 2HA —H
SUITZH Y INS 1 IFCC-HbAl¢ /KT iR ZEHK (P<

0.05. 0.01. 0.001), W% 9,
500 =

* kK *kk Hkk *kk foind ot W
=15
400 B ot ds
uﬂ%ﬂn * — — HIXUIK
\E 7 I
< 300 -
200 T T T T T
0 1 2 3 4 5

I 1)/ /A
SRR LLE: P<0.05 P<0.01 “*P<0.001.
"P<0.05 "P<0.01 " P<0.001 vs model group.

10 #ZLHMERENEME (X+s,n=6)
Fig. 10 Effect of core prescription on body mass

(X+s,n=6)

*9 MERERZTES (X+s,n=6)

Table 9 Analysis of serum various index contents (X+s,n=26)

IFCC-HbAlc/

AR INS(peml™) ol

IL-1B/(pg-mL™")

IL-6/(pg'mL™")  SOD/(U'mg™') MDA/(nmol'mL™)

Xof H 303.50+45.58"  15244+3.976™"  41.25+6.86™ 1422042131 177.26+18.53** 437+1.10"
et 1 230.00+240.30 87.71+15.85 240.20£56.91 576.00£81.91 121.84£15.97 9.98+2.58
L J7 499.30+66.74™  58.12+11.55" 79.73+17.15"  250.70+33.93"" 158.63+21.88" 7.13£1.50"
ZHXUN 393.60+42.07" 33.60+8.861""  120.90+25.36"  309.80+57.32"" 149.67+15.41" 6.76 +1.85"

SMALE: *P<0.05 P<0.01 **P<0.001; % 10 [.
"P<0.05 "P<0.01 ™P<0.001 vs model group; same as table 10.

324 ZLTTNAAPIEA T2DM K B 48R R+
sz 50T b, ALY IL-1B AT IL-6 7K
SEEZE FTE (P<0.01. 0.001); SR A,
0 7 AT — FE XU TL-18 AT IL-6 /K7 535 R 4
(P<<0.05. 0.01. 0.001), W3 9.

325 O XKREMRBE I m 5X R
5, BZH Y SOD 75 14 23 R % (P<<0.001), MDA
K RZETHE (P<0.001); SR ELE, #0007
HFNZH BT SOD & PE & & m (P<<0.05.
0.01), MDA KV T (P<0.05), W39,
32,6 12O KRIRR RAKCFRIEm R R
T A Gt g SRR, SRR U B IS4 1
SERE, RS HES A 7 H A s . SXT
FRAHARLL, IRV R B G ta ALy, LR, R
RRILEE T, SHRAGAMEL, ZohHas —H
UL &% 25 P JORL 2 A BE e, R TS &5
M RIMGE, RS RFEWEE LT H—-Pait

IR 15 2R O 2 T AR i B T AR A B A R AT 2 T
RIN, AR PR et B4 B 25 PR (P<<0.001);
T A% 0 5 25— B U 4 4 i 780 L 1) 388 8 T
(P<0.05. 0.01), WK 11, 12,

0.8 Olo * sk

0.6 =
ef o 8
Q
0.4 < P
9}
O
o

0.2 -

i &% 2R B VA T APk S AR

0.0 T T T T

paict st Bty XU

HRRME: "P<0.05 “P<0.01 P<0.001.
"P<0.05 "P<0.01 "P<0.001 vs model group.

B 1 iR RAEERE G
(X*+s,n=6)
Fig. 11 Effect of core formula on proportion of insulin-
positive area (X +s ,n=6)
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A-STHRAL; B-RRBUAH; C-i%0idH; D-F

MM $5R=100 pm; & 14 16 [{.

A-control group; B-model group; C-core formula group; D-metformin group; scale bar = 100 um; same as figures 14, 16.

B 12 BRIRALRISEREANEELER (X200)

Fig. 12 Immunohistochemical staining results of insulin in pancreatic tissue (x 200)

3.2.7 A0 TR B IEAR AR s R
WA O Yetr s R EIR, SR AT SE K IEH
AN/ 8 AP 41 €0 i o AR 2 P A i A HE L 2
SRIEME . RN CRET, B8 ioTR AR Ll
AR B E TS (P<<0.001). S5HEERIZHAME,
F2% 0 5 2HL R0 FEOGUTCZELJF 40 B P9 i 3 350 B 2 982>
JIE 5 AR AR B A5 2 25 FEAIC (P<<0.01. 0.001), I
K13, 14,

328 RO KBRS IR A R B AL
PAS JeftgE IR, R /INER K B /N SRR I

50 =
)

= o s

) sk

= [o)¥e)

‘E[é 30 ] 0 . kkok

12 20—

& o

Pl Hokk ‘ )

= 104 © 50
0 ;g- 1 1 1 1

pajiist AR Bodi ZHXUIR
SRR P<0.01 *P<0.001.

"P<0.01 "P<0.001 vs model group.
E 13 #l A KR AR BT AR AR RS20
(X£ts,n=6)

Fig. 13 Effect of core formula on area of lipid deposition

in rat liver (X+s,n=6)

W2 (AN
B 14 FREEHL O RELER (X200
Fig. 14 Results of oil red O staining in liver (x 200)

SEMTERE, RIRGTE MW AL IRz ) R
ok, B/ANERMRGMIE GBI R, REER
SEETHE (P<0.001). SR, trd
A XML Nk B/ NE Z5re 35 B B s, Y
WRBR YT 5K, DA NERPREGA T, T
SEFE RN (P<0.05), WE 15, 16.

3.2.9 %0 J7 R BRAR U B2 28 0 S AL LU o6 B
50 Western blotting &5 5 iR, 54} B ZHAH
b, IR K RFHZH p-PIBK/PI3K. p-Akt/Akt.
Nrf2/B-actin }2 HO-1/B-actin /KF-3) 5.3 T (P<

8—
& 67 o
1;’;
il * *
o4 - \ O | o [e]
fﬁHﬁ_ 0o oTo
1= ks
& 24 o o o
. olo o o

0 T T— T

X HE i) %d ZRRAT
R . *P<0.05 *"P<<0.001.

"P<0.05 "P<0.001 vs model group.

15 LA BIRFERSMFmE (X+s,n=6)
Fig. 15

Effect of core formula on renal pathological score

(X+s,n=6)

Bl 16 'SHE PAS ELER (X200)
Fig. 16 Results of PAS staining in renal (x 200)
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0.01), p-NF-kB p65/NF-xB p65 /K i % F+ &
(P<0.001). SHERIALELEE, 4%00J5 4L A — I XL
fI4H p-PI3K/PI3K . p-Akt/Akt. Nrf2/B-actin }2 HO-

1/B-actin 7K~ & # & (P<<0.05. 0.01), p-NF-
kB p65/NF-kB p65 /K-F & 3 £k (P<<0.05), L
10, H17.

x10 RBRAUNHERELRIEIE (X+s,n=3)

Table 10 Expression levels of proteins related to metabolism and oxidative stress (X * s, n=3)

. T AMXFRIEE
p-PI3K/PI3K p-Akt/Akt p-NF-«kB p65/NF-«kB p65 Nrf2/B-actin HO-1/B-actin
Xif B 1.00+0.01" 0.994+0.06™ 0.994+0.05"" 1.00+0.02" 1.00+0.02"
i 0.64+0.12 0.58+0.16 1.624+0.14 0.584+0.20 0.57%+0.14
ot J5 0.88+0.13" 0.854+0.09" 1.2440.09" 0.924+0.14" 0.914+0.12"
T HUIR 0.92+0.09" 0.91£0.10" 1.30+£0.19" 0.90+0.06" 0.87+£0.14™
SN D PP TE L BUTGERT I 24L&, BB AL 2 - 1Ly
2. WIS, W, WSS IR
P mEET R i, LB B TR A U AL,
s TR s < 1 FMNIIGTC AT R 2 B0 J1, EAR T 5124 L AT ik
T, SHEH T2DM CHER O BT8R % .
Akt W ——p— | 6.5%10° B2 A AE TIXCRh . B [ S
O NFxB o3| e |65%10° PSR T ANV LR T IR R, B A,
HFER AT 2Ty, EE- A AR T HVE
NF-cBp6s| == e 6.5 10" K FEIR IR & S R AT 2 B T,
vl o e |10x105 B7 1E LI BB SRR A E A, L
HoR s M, BB K . AR A 3R
HO-1 ([ SR———— (22X 10° B . RN, AEHEED], BB RS
PP — OIS AT, R UK B R

B 17 #OANARKEEENNHEXEBREKTEDN
S
Fig. 17 Effects of core formula on expression levels of

metabolism and oxidative stress-related proteins in rats

4 g

AT TR RIS 200 64 % HERT
T2DM JiZ, FLHg8H 10 FirbEERY, B b
286 Mo WHALLE RSN, S RIEE T2DM N
WL R BEIERS . $2OR7E T2DM HIVEIT R, N PLaE
SN TELREE, BLOEHFR . 5. 24
VIR, MR JEISE. FIKBER
K AR 20 1E T2DM Y897 Hh R B 5932
MG Tk &AL M EERE, JR97 T2DM 1)
itk LLSE, . CFAE, kb, . EE
Z, FEAZNE. M. L. X RRE
i T2DM LSRR, W8 9. TR, SRS S
RS R HLRE ST,

AR HAIT T2DM ) 3 K0T, B
AGRH TR, g, B R IREAR
KITVENZOTT, LR AFRY] I B oy He A
1B, IR T2DM I B IE . 007 AR
TROHZ), KA, DB .
EROLZ 528, —F B NHIXh . BUESGE
Zite FeIZGMEAMEER . s BIERS
N AN = 3 N i 1 I X e % 3
PEETHR, BRRETIZEIE B TER, BhEsm B i,
FCAEERT 5 2 ROCC AT 8 G R IR BT B ik 2% AN
8, NURTHESIR By REEMEIER, T
Hh SRR 2 el TAh,  BERT Bhis v N BLRG RS
A SCREFIZKIRZ AR /M T 847 M i AN
BEMAR, 3245 T2DM AT SE, 7 ERK IR
Fi e DUARZGBESAIESE, BTG 20 Bl AE 35 A1 K IR
RIS, PR RO, PRARIBEDS), SR
FAT T AN N R LI AR D) e PR
b B-la] i 4k Cepithelial-mesenchymal transition,
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EMT) . BRFET A5 FIN LS SRR IR B0, OR4P S
TRENN. 1L 24 22 KE T ST IR &y AR 4 i o 7 T P
e b OB TR, PR R A BE A IO 1l
24 T 1) 2 1R RE G BT SAUA N SO IR £ I 4
5T, BRI, BAR 2RI R DT
PEVE R P IERL S MUE BB, P v B 3R A Ak
Z, ] o BRI 1 M TE A R SR AR SO B IR
T2 L 2R B RE I IE S R 3 25 AT A PR Jk
TR B b B 223, LB Iy — B RS e
R M RE U8 A L THHE PRI K BRI R &5 3R
B B FRUESE, TR%S 20 Bl BE 8 D505 0 R
NI RACH. FALHIAE T (et & Bl e is ik 2
(glucose transporter 2, GLUT2) FfELAr 53Kk DA
PR w R, IR FEEE TR PR S R R
SRR,

WHFC IR, 20 80%11) T2DM B #4775 5 4K
PR, ERET, B p AR &L,
FEURS Z IR TR, WA R, R
B AHMIA PG I By 2 i, AR i B 2
B R R RE S 2RSS, XA RANERAR A I 2> 3k — 22
JEIFER 5 B 4B D RE A5 2. T2DM Ji A3 el
THBURIT, DA ARSI 2 2008 Fik i ZR AU 1Y)
NEE, TR B AN AR G I R 2R, T
e MR i 2R IAE , BE A R FR AN B AR Th RE T,
JiR I 3R I UL E 13BN T B, BT RER R NI 3R
A AN o ASBEFEH, BERLAR SRR AT e iR
PRI A K57 & STZ (30 mg/kg) 5%, XFhid
BT7 ANRENS TR B FR 20 e Sy TR, RADLIm PR 5 L F) Je
By iR PT T mAFACEERE JIH) T2DM IR B .
37 INS 7K-F1E A IR & B 4 Dl e 5 e i 2= U
HISREEAR R, A RO 29 ME R RS RIS
PRAF 5 55 D RE 77 TH 1078 77« HbA e MAAIL T S48 &
SR PR KSF, Se 1 254 AR R 2
2 TN B PR AL 405 38 e At I A0 XS FY) 2
BHHLTN, KGRI, 05 TR KT
PNl N1 N R R L XA AR =P
-, RORAZ O TT AT ReIE R B A A A R B FR
A, AR TR B AR B  AE, g
THLHIETH S, PIBK/AKt 25 R G S H# S H% 0
g, HBERRNKE BRI E T G s A )
A8 BUORFNE R A . Western blotting 45 55 7R,
0T g BT ALY p-PI3K M p-Akt [fI3
%, IXRMIZOTT FEREE F RS2 5T AT RE i s

PI3K/Akt 15 5 IR S, MBS 32 40 O JE I8 3R e A5
7, TR SR H & PP S A . S
BEAEIE RS- AR -1 24 (HSS) BT TR I 25 R
[EWI&, HSS W7t A S 2 AT HepG2 41
MISCEESE, HSS 2 24 L% il 23 W0E PI3K/AkY
Bl A B3 B (glycogen synthase kinase-3,
GSK-3B) 15 5 1l i H- 19 0 o % VR #6220, AT 7 )
i I B ) S A A A K B IE 1K — L AT
SEVE, DU T PI3K/AKt JE K2 IR T B
IR 5 2R U ) L R HE A R0 D7 K BRI T B AE
THUE] RILSERE S THIAAL, TR TR 2527
B R ARUPIRS MBS WA K. 0T T
WA, T2DM B P REE T AE MR BEARAE . B2
Ji 5 R T o AR I SR TS FERp 282, S B o B 4K 2
TR BEE OIS TI BRI R AL AP BGE,
JR R R BRI =, REEA IR, RN JO0E
S SRS BA A, HLAAIZT N =
R 1) AR, BRI A4 o A5 DA ]
The XN, K0 J7 1E B R AR 25 L
(1 [=] B AT e E I 22 B AT B D E LA ) e B
R,

18 R0 5 AR EUR IkE) T2DM KA K
JERI PR B RZ L, —F IL R S BUR S R KT
RSB B 4i Tl Relsato. RAEK T IL-1B
AIL-6 R JE N R BE & R 2 AR Y 1 Cinsulin
receptor substrate 1, TRS-1). i S 40 K115
SHESHNHIRF 3 (suppressor of cytokine signaling
3, SOCS-3) [MFRIETHIBERE 5L FHIEI K
[ 5 AP, JHIEIS S NF-«B M HRE & 5K
1 45t 38 FF %2 K 5 © 3 ( nucleotide-binding
oligomerization domain-like receptor protein 3 ,
NLRP3) R/ MASEEH, i/l p 4TS
D REHE R3], S RO FE eI A2 518 RO
TV M EIBOK . b e g A B S EOE
ARBEAMN, TEETEEEAE RS RE S
IR IR, B BEBUE ATIA I AR IS . THRFSER) R
RERES X HISIHUARIFTEALRE 1, TBOREM i,
G R0 B 8 28 I AR S5zt 31 IR 5 DI AR 9133351,
Horr, HiELlE SOD E LR T R BRI 59 1 LA
TH % ROS HIRE /s, MifiR piid E L2474 MDA #IFR
EIP R ik vay ) [EON=R 2 A S e Rzl | P B Nt
LIRS, BRASET B B UM DR S R
B R G 5  SRAGET . AR5 — 00T T A
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PEZS R SCBEEA T, NF-«B SER S Nef2 Hi
AALERE . RIS RAESE, Z0TT REMH T p-
NF-xB p65 [NBFERI, [FIRF L T Nrf2 J =R
PrELEE HO-1 M AR . BWE XL JT Reiid
09 ANBT A X e P T AR A - — J7 T s
F0] NF-xB v P, MFERKFBHET IL-1B. 1L-6 %5
e % PR BB s 53— D7 THE I 0% Nrf2/HO-1 3
B, G 9R N UEPE BTG R GE, T P [E] 22 A A
ARG R R0 157 » B 9L B, %0 J7 Be IR
VERTIZ 2 AN SRB IR, i 47 HAH B2 i (1) 3%
PEIGIA, AT FERR VS b G2 JEk 5 R AR IF LR R
it .

FENR B 2R G A A B e, g e 2 FH e T AR g
By AR B beg A 1 s B D REE B AR AT i
AHXS AR ], A VP Ak R B 40 IR 35 5 oML 45 44 1)
KEEFRFR o X — TR 22 LU 5 i35 9k I 22 A AH
4546, REWESCHLNS B ARSI 2 4ERE VAL i
Ji & FR K Y- Bl 2 e WAL A4 7 5 4 A T B BEUIR A
B PR RIS S DR s T i 3R BH P TR B A
0 5 A e TR I A Ty e A 4 L PR ) OIR B S
SERIE DS, 38 B AR D R S A ik
SR AL 7 B AN o AW T R B 20 K SR i
INS 7K 2 Th i, AR = R & 2 IMUAERAAE,
SR H R B 2041 THC P BRIl 5 22 P PR AR L
B2 T X AT R R T AR B S AR T
T, B Akt T EEAEE RS, RIS R G K
AR T 7 AR R, 3 B0 P i 5 2 A A A
o R0 TG, BEE PI3K/Akt IOIH AR &
RBUBIE IR TE, LA EK-F INS AR 75 oK %
IS, A8 B 4HMIAT LLAGER G far 7 WAIRAS 5, RN
JILIE INS [al& 2 0E 5 XA H) RN, HE2A RS 3R
fitigs (FHYEMAR LG B2 T, RS TEAS IR
1921 BH B 003

T2DM J5 5 Hp i A4 8 5 7™ =1 JHE 0 s o A
AL, PYESRIT RN R E DR S 51 KRS 2=
HEPUA 2 S AU AT, 302 5| AU e 17 PR T
(metabolic fatty liver disease, MFLD) []/5; & XU,
MFLD R X AJ g i 2 A R 1 B2 SORE AT o 1)
RIS, T B I R s 2 AL i et S v
2L O et Y v WSS, UESE 11007 H K RAHR T
ABE AR ZH K B2 e P e O Th AR B b, AR
230 I IE i ot 8 BUIRAS B B AOR . JF R
NAFLD #J€. ¥R 'E % (diabetic nephropathy,

DN {EHE BRI AREAR b & TR Oostihy, R R
Bk e b A K IR A 0 4 B IR R G
TTZ HAW R Hi% . [N, DN & SEigh:
' FFE P R 22 R 3905 R ) 2 JiR R 2430, el e U

PAS J(iilE s, 075 4K BB I 230 A 73 5

R R BRI, SR LT fE— e b g

i A0 v BR800 ' JUE PR 402 3 LA S IE 2% DN ik

Feo AHIETCIE IR EE U] A WL 2 1 A% 0 75 5% A A

JR TR L B W B 5475 R LA s A E . AT

HSS 7t H AT BR T-7EAAR S B 7K -F AR

A SIS A A 560 IE 45 SR D9 A% 0 T AE BT R B PRI K

M RIS T ARETT T IR AT, St 158 L%

A RYER,

AT T AR R 2298 950, DAL S0AIE [T, 4]
BIREIFIAE TIRI7 T2DM S R R A% 0 7
A, RN SRR T SR YE . R TAW S
e T RIRYE, FEARIAECNN 7. AR 24
BrBe, AeT7 BRI T AT R, B ik
B, 200 GIHETAY KA, KRR EEAD
FE B, DASCHR B O A B 2 I8 T 7T
U0 5 i e o ASHIT FE AR SERZ 0 TT T RS
PI3K/Akt. NF-xB K& Nrf2/HO-1 ¥ HHC, {HiA
) B B AR 73 5 R E  M E 45 ELE
THE A JREER G I 2 2 B 20y T S i o)
B, RANFENT EARVE RS sEAh, AR 254G
W KRB AR IR s, (HEREE T 7T
WIS, REgE— DU R0 T KPR &
R [ FERE R A BTN E, WA JE ST Fda ] 107
], ARRFAELIE AL PURIR S AT R0
SEETT TR E N ARG SRARIRR .
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