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Abstract: Objective To explore the therapeutic mechanism of Jiangzhi Quban Recipe (JZQBR) for type 2 diabetes mellitus
(T2DM) complicated with hyperlipidemia and validate its clinical efficacy and safety. Methods The active components and

disease targets of JZQBR were screened using TCMSP and GeneCards databases, followed by protein-protein interaction

analysis and GO and KEGG enrichment analyses. In the animal experiments, ApoE” mice were randomized into blank control,

model, simvastatin treatment, and low- and high-dose JZQBR groups. In the latter 4 groups, the mice were fed a high-fat diet

for 24 weeks with corresponding treatments from Weeks 9 to 24. The changes in body weight, blood glucose, lipids, liver

pathology, and inflammatory cytokine expressions of the mice were examined. In the clinical study, 72 T2DM patients with

hyperlipidemia were randomized equally into control group for treatment with metformin plus empagliflozin and JZQBR

group with additional JZQBR for 12 consecutive weeks. Results Network pharmacology identified 65 potential targets, with

quercetin, kaempferol, and luteolin as the core components and IL-6, IL-13, and TNF-a as the key targets. The targets were

enriched mainly in the pathways involving inflammatory responses and diabetic complications. In the ApoE”” mouse models,

JZQBR treatment dose-dependently improved body weight, blood glucose, and blood lipid profiles, and high-dose JZQBR

produced a stronger effect than simvastatin for improving hepatic steatosis and significantly reduced inflammatory cytokine

levels. In the clinical trial, 29 patients in JZQBR group and 31 in the control group completed the trial. The patients in JZQBR

group showed significant improvements in body weight, FBG, TG, HbAlc, and liver enzymes with significantly lower fasting

blood glucose level than the control group. The total effective rates were comparable between the two groups. Conclusion

JZQBR improves T2DM complicated with hyperlipidemia possibly by multi-target regulation of the inflammation-metabolism

network.
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Tab.1 Sequences of primers for RT-qPCR

Target gene Forward primer (5' to 3') Reverse primer (5' to 3")
B-actin GGCTGTATTCCCCTCCATCG CCAGTTGGTAACAATGCCATGT
IL-6 TAGTCCTTCCTACCCCAATTTCC TTGGTCCTTAGCCACTCCTTC
IL-1B TTCAGGCAGGCAGTATCACTC GAAGGTCCACGGGAAAGACAC
TNF-a TGGAACTGGCAGAAGAGGCAC  AGGGTCTGGGCCATAGAACTGA
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Fig.2 Compound-Component-Active Ingredient-Target-Disease" network.
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Tab.2 Effective active ingredients in Jiangzhi Quban Recipe

MOL ID Molecule name TCM OB (%) DL Degree
MOL000098 Quercetin Zhizi;Huanglian;Sanqi;Huzhang ~ 46.43 0.28 56
MOL000422 Kaempferol Zhizi 41.88 0.24 18
MOLO000006 Luteolin Danshen;Huzhang 36.16 0.25 17
MOLO007154 Tanshinone ITA Danshen 49.89 0.4 11
MOL000449 stigmasterol Zhizi;Chishao;jmz;Sanqi 43.83 0.76 11
MOLO000785 palmatine Huanglian 64.6 0.65 10
MOL007093 dan-shexinkum d Danshen 38.88 0.55 10
MOL000358 beta-sitosterol Zhizi;Chishao;Sanqi;Huzhang 36.91 0.75 9
MOLO003095 5-hydroxy-7-methoxy-2-(3,4,5-trimethoxyphenyl) chromone Zhizi 51.96 0.41 9

MOL002904 Berlambine Huanglian 36.68 0.82 8
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Fig.3 PPInetwork. A: STRING; B: Cytoscape.
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Fig.4 Top 10 hub genes ranked by the MCC algorithm.
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Fig.5 Results of GO functional enrichment analysis (A) and KEGG pathway enrichment analysis (B).

R3 R SERR/IRERER FBGHI#N
Tab.3 Effects of Jiangzhi Quban Recipe on body weight and

fasting blood glucose in high-fat diet mice (Mean+SD, n=6)

Group Body weight (g) FBG (mmol/L)
Blank control 32.57£1.00 5.02+0.47
Model 48.85+3.35" 7.4540.65"
JZQBR-L 45.17+3.22%* 7.00+0.61
JZQBR-H 42.004+2.14%* 6.52+0.42%
Simvastatin 43.85+1.65%* 6.92+0.47

JZQBR-L: Jiangzhi Quban Recipe low dose; JZQBR-H: Jiangzhi
Quban Recipe high dose; “P<0.01 vs Blank control group; *P<0.05,

**P<0.01vs Model group.

R4 REAEHEBIA B RR/NR MR 2200
Tab.4 Effects of Jiangzhi Quban Recipe on serum lipid profiles in high-fat diet mice (Mean=SD, n=6)

222 W RgAkse 7y AF & Mgk R 7 F TC.TG.
HDL-C & LDL-C &2 ¢y #rn 525 AN IR L, 5
RIA/INEUIM TS TG TC & LDL-C /K 27155 (P<0.01),
HDL-C /Ko E 20k, SRR L, BERe 5
IRFIE4] TG FEAIK (P<0.05) , 1fif TC J2 LDL-C A F &
AR R 22 F IG5 5 S BENR By s 7 s A
HABITLHE TG . TC J LDL-C HIRE % (P<0.05) 5 45 452
2 HDL-C /K V-SRI A Fe A5 T0 i AR (2 4) .

2.2.3 BRgakstoy st ek N ST IR 2T 25 B e R
WA Hra HEQR @R IR 25 O B /N 45
FETE T, JH 240 A 22 TS R DU HE S 5 A5 2 44 P 7 7

Group

TG (mmol/L)

Blank control
Model
JZQBR-L
JZQBR-H

Simvastatin

2.87+0.62"
2.33+0.27*
2.13+0.31%*
1.96:0.24%*

TC (mmol/L) LDL-C (mmol/L) HDL-C (mmol/L)
3.12+0.82 0.26:0.07 1.49+0.15
21.28+2.51" 15.65+1.39" 1.60+0.14
19.77£1.76 15.10£1.27 1.72+0.55
18.70+1.41% 13.68+1.44% 1.81£0.16
17.07+1.40%* 13.51£1.24% 1.92+0.22

#P<0.01 vs Blank control group; *P<0.05, **P<0.01vs Model group.
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Fig.6 Effects of Jiangzhi Quban Recipe on hepatic pathological morphology and lipid deposition in high-fat diet mice (Scale bar=

100 pm).
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0.01) . SARIZIAH L , BB IR 4] TNF-a B
K (P<0.05),IL-6 X% IL-1B A FFE&HEERIL
22T S BRRR AR B B R 4L TL-6  IL-1B S TNF-a 3
F#AIE (P<0.05) 5 3 R T 4145 9 0E K15 T i AR 1k .
R M AL By S RE A0 7 T 2 AR AT T, 250
WA (% 5).
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Tab.5 Effects of Jiangzhi Quban Recipe on hepatic inflammatory
factor transcription levels in high-fat diet mice (Mean=SD, n=6)

Group IL-6 IL-1PB TNF-a
Blank control 1.00+0.28 1.00+0.45 1.00£0.37
Model 14.06+3.32* 7.44+1.39% 7.59+1.29"
JZQBR-L 12.4143.12 6.60+0.80 6.2140.77*
JZQBR-H 9.8742.74% 5.59+£0.91* 4.73%0.74%%
Simvastatin 13.14+2.39 6.23£1.20 6.61%1.05

#P<0.01 vs Blank control group; *P<0.05, **P<0.01vs Model group.

2.3 e RAFFLER
231 ZRFARE M LT HEWIBENLITLL 72 6 &
H USR] X A5 36 181 BT Ik Bk, LATEAL P4
TEIRIT T AT HeE

23.1.1 REARRF g B BEISARILER JRYT RTINS
20 55 % B4 7E 44 f \BMI. TG, TC.HDL-C.LDL-C,
FBG M HbAlc /K ~F-J7 T 22 5 ¥ Jo 4e it 20 2 L (P>
0.05,%6)

&6 BITAIMARERRE. MAS R mAEKF LA

Tab. 6 Comparison of body weight, blood lipid and blood
glucose levels of the patients between the two groups before
treatment (Mean+SD, n=36)

Parameter Observation  Positive control P
group group

Body weight (kg) 70.52+13.39 66.88+12.99 0.31
BMI (kg/m?) 25.40+3.47 24.73+4.11 0.55
TG (mmol/L) 3.48+3.47 2.45+1.21 0.10
TC (mmol/L) 5.16+1.07 5.72+1.08 0.06
HDL-C (mmol/L) 1.08+0.26 1.07+0.22 0.85
LDL-C (mmol/L) 3.05+0.94 3.63+0.89 0.61
FBG (mmol/L) 8.79+2.37 9.13+3.36 0.62
HbAlc (%) 7.85+1.73 8.92+2.72 0.08

23.12 AKAF B IgAr b JAITRT, MR S5 Xt
WAZH1E AST . ALT.SCr.Urea &2 ALBU /K F-J5 [ 22 5+ 14
TGiitEmE L (P>0.05,37) , BAT B4R T Hedt:.

232 BLEE AT AE 12 JH TR, WL Riv% 7
%1(19.4%) , FEAFE PR MNIEZE (n=3) | B A3k
(n=2) J P& B 15 A0 OC 2 5 (n=2) ; % B 4 i % 5 491)
(13.9%) , BIPR=E R TAH A B, A48 WL (n=3)



.90.

J South Med Univ, 2026, 46(1): 83-93

http://www.j-smu.com

xR734

frRTMARE R BT

EKF LR

Tab.7 Comparison of liver and kidney function levels of the patients between the two groups
before treatment (Mean+SD, n=36)

Parameter Observation group Positive control group P

AST (U/L) 24.08+12.16 23.84+14.10 0.92

ALT (U/L) 31.28420.46 27.79+15.84 0.46

SCr (umol/L) 72.35+16.32 68.78+19.89 0.47

Urea (mmol/L) 5.23+1.66 5.36+1.57 0.56

ALBU (mg/L) 28.70+36.58 44.89+56.07 0.22
LTPS o (n=2) o e AL 296 XHRRAL31BI5E  (P<0.05) P FBG FFIRM o X LA T . BMI,
A PBOFAN RS PR Ze kT TG.TC.HDL-C,LDL-C }% HbAlc #A Y7 A i 3 (P<
2.3.3 97 12 A6 B AW E i R BRI 0.05) (HFBGBBIGETCSE 45 L (P>0.05,3%8).

234 B 12AE BETED
AST . ALT [&f% (P<0.01) ; %I HEZH

SELH R T BMI.TG .FBG M HbA 1 c 5787 BRI

RS &7 12 FRIE

BEMETE . MAS R MAEKTF L

Tab.8 Comparison of body weight, blood lipid, and blood glucose levels of the patients before and after 12 weeks

of treatment (Mean+SD, n=36)

Parameter

Observation group

Positive control group

Before treatment

After 12 weeks treatment

Before treatment After 12 weeks treatment

Body weight (kg) 72.24+12.99 69.58+13.06%4 66.86+13.21 65.68+12.97*
BMI (kg/m?) 25.99+3.18 25.29+3.494% 24.73+4.11 24.23+3 .47*
TG (mmol/L) 3.84%3.77 2.78+2.18% 2.53+1.25 2.03£1.11%*
TC (mmol/L) 5.18+1.11 4.95+1.14 5.75+1.03 4.41=1.02%%
HDL-C (mmol/L) 1.08+0.27 1.14=£0.26 1.05£0.23 1.17£0.31%*
LDL-C (mmol/L) 2.99+0.95 2.87+0.92 3.61£0.81 2.55+0.79%*
FBG (mmol/L) 8.91+2.52 6.92+2.02°% 9.09+3.46 7.92+2.33
HbAlc (%) 7.70+1.46 6.51+0.94%4 8.87+2.89 6.75+1.12%%

£P<0.05, ““P<0.01 vs before treatment in the observation group;*P<0.05, **P<0.01 vs before treatment in the control group.

RO AT 2ERIRRERE

CIELE o2 v e 2S¢ |
HTF R R T e #E

BEFEARELER

Tog TR L(P>0.05), P4 SCr.Urea &z ALBU /K-F-
BRI AR ZE R TG4 L (P>0.05,%9)

Tab.9 Comparison of liver and kidney function indicators of the patients before and after 12 weeks of treatment

(Mean+SD, n=36)

Observation group

Positive control group

Parameter
Before treatment After 12 weeks treatment Before treatment ~ After 12 weeks treatment
AST (U/L) 26.23+12.56 19.43+6.214% 24.25+14.94 20.09+7.81
ALT (U/L) 34.84+21.25 22.04+10.2844 27.84+16.19 21.66+10.91
SCr (umol/L) 76.10+15.83 75.21£17.73 68.49+20.08 68.02+19.04
Urea (mmol/L) 5.34+1.80 5.96+1.65 5.42+1.47 5.85+1.46
ALBU (mg/L) 33.55+40.87 35.19+49.16 47.29+59.81 76.26+189.12

££P<0.01 vs before treatment in the observation group.

235 BHF12ABEHAEFERRE o pEK-F L
YEYT 12 JRJE W4 FBG IE T X BB 4H (P<0.05) .

il

P4 BMIL LG VYT & HbA 1c 22 R U4 T2F

B X (P>0.05,710),
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Tab.10 Comparison of body weight, blood lipid, and blood glucose levels of the patients between
two groups after 12 weeks of treatment (Mean+SD, n=36)
Parameter Observation group Positive control group P
Body weight (kg) 69.58+13.06 65.68+12.97 0.25
BMI (kg/m?) 25.29+3.49 24.23+3.47 0.24
TG (mmol/L) 4.95+1.14 4.41+1.02 0.06
TC (mmol/L) 2.78+2.18 2.03+1.11 0.10
HDL-C (mmol/L) 1.14+0.26 1.17+0.31 0.73
LDL-C (mmol/L) 2.87+0.92 2.55+0.79 0.16
FBG (mmol/L) 6.92+2.02 7.95+2.29 0.04
HbAlc (%) 6.51+0.94 6.75¢1.12 0.29

23.6 %97 12 ABH  Eoedsinibs JRIT 120005, 237 %97 12 RGBT Uk ALBARCRMIE, 225

WiZH AST . ALT.SCr.Urea X ALBU /K -2 2 TG 1%
BEX(P>0.05,711),
x11 3

AfT 12 BEMARER. BIRek TR

TG L (P>0.05,%12).,

Tab.11 Comparison of liver and kidney function levels between two groups after 12 weeks of

treatment (Mean+SD, n=36)

Parameter Observation group Positive control group P

AST (U/L) 19.26+6.17 20.09+7.81 0.65

ALT (U/L) 21.64+10.32 21.66+10.91 0.99

SCr (pmol/L) 74.57+17.36 68.02+19.04 0.17

Urea (mmol/L) 5.93£1.62 5.85+1.46 0.83

ALBU (mg/L) 35.15+49.30 71.59+182.80 0.32
£12 57 2 FERERET AR

Tab.12 Comparison of treatment efficacy between two groups after 12 weeks of treatment (1)

Group Total case Markedly effective Effective case Ineffective case Total effective rate P
Observation 29 11 11 7 75.86% >0.05
Positive control 31 22 2 7 77.42%

3 Wit

ABIFFEGE 5 265 24 PR 500 L Sl S 5645 i RO
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e
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