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[Abstract] Objective To investigate the mechanism of Shengjiang powder plus Huanglian decoction in
treating diabetes based on network pharmacology and animal experiments. Methods The Traditional Chinese
Medicine System Platform (TCMSP) and HERB databases were used to obtain the active ingredients and targets
of Shengjiang powder plus Huanglian decoction. Diabetic-related targets were screened by integrating databases
such as OMIM and DrugBank. The protein-protein interaction (PPI) network was constructed to obtain the
intersection using software Venny 2.1.0. Gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) enrichment analyses were conducted using the Metascape platform, and molecular docking was
performed on core components and key targets. 60 C57BL/6] mice were randomly divided into a normal control
group, a model group, a positive control group (metformin 150 mg/kg), and low-, medium-, and high-dose
groups (5, 10, 20 g/kg) of Shengjiang powder plus Huanglian decoction, with 10 mice in each group. Except for
the normal control group, after 4 weeks of high-fat feeding, streptozotocin was injected intraperitoneally to
establish a model. After intragastric administration, relevant indicators and protein expression of AKT1, TNEF,
and EGFR were detected. Results Shengjiang powder plus Huanglian decoction contained 185 active
components, 171 common targets associated with diabetes (AKT1, TNE etc. were key targets), and the core
ingredients were obacunone, berberine and ecdysterone. Enrichment analysis mainly involved signaling
pathways such as AGE-RAGE and TNF. Molecular docking showed that the binding energies of core
components and key targets were both less than -7 kcal/mol. The results of animal experiments showed that,
compared with the model group, each dose group of Shengjiang powder plus Huanglian decoction could
significantly lower blood glucose, improve the disorder of lipid metabolism in mice, downregulate the
expression of inflammatory factors, reduce the pathological damage of pancreas, up-regulate the expression of
AKT1 protein and down-regulate the expression of TNF and EGFR protein (P < 0.05); and some indicators in
the medium and high dosage groups showed no significant difference from the positive control group (P > 0.05).
Conclusion Shengjiang powder plus Huanglian decoction regulates glucose and lipid metabolism and
inflammatory response through multi-component, multi-target and multi-pathway synergistic regulation. The
high-dose group showed significant hypoglycemic and anti-inflammatory effects comparable to those of

metformin. It can be used as a candidate Chinese medicine compound for the treatment of diabetes.

[Keywords] Shengjiang powder plus Huanglian decoction; Network pharmacology; Molecular

docking; Diabetes; Tumor necrosis factor; Epidermal growth factor receptor
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HEMEF (ETCM) £8)% (http://www.temip.cn) ,
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Lt TR HIONN 8 3% AR ek 4 R ) 2 A
KPS 2 22 R degiit 2 L (P> 0.05), %4
JAHE B F R (P <0.05), {BAT T BHAE T IR 2
(P <0.05) . FHREHCNE % 7 s 39 2 41 0 i s /K
FAESE 2 R SRR 2 R EG I ¥ E X (P>
0.05), 4 fEEZEMTHEAA (P<0.05), H
LR IR 22 R G E L (P> 0.05).
ANTHREBOME A R — FEEE
117 P 79 A A M AR R T 2, S B PEX AE 2 —
MU o EAAR DL 1,

F1 FHNRAEN SMEEXFELER (¥ +5, mmollL, n=10)
Table 1. Comparison of blood glucose levels among different groups of mice at
different time points (¥ + s, mmol/L, n~=10)

2157 2 4L 26 28
TEH R IR 6.18 + 0.28 6.39 + 0.45 6.75 + 0.63 6.63 +0.56
HRAIZH 20.62 +2.23" 24.64 +1.31° 28.87 + 2.96" 30.59 + 3.14°
FEH A X A 21.33 +2.06° 18.95 + 1.56 13.64 + 1.11% 12.60 + 1.26™
TN 3% 7 I e 20.58 + 1.57° 21.80 + 1.42%° 21.15 + 1.67%° 20.13 + 2.49%°
TR RO #5327 A 21.56 +2.98° 20.58 + 1.69"° 15.36 + 1.35™ 16.41 + 1.43%
TR O 8 3% 7 A 22.34 + 1.75° 19.11 + 1.98% 13.80 + 1.49" 13.50 + 1.34%

T HIEWXERALLE, P <0.05; SHOMAILES, "P<0.05; SR ALIEL, P <0.05,

222 R gk

HIE®E X A, BA4 TC, LDL-C,
TG /K F-H B #ETHE, HDL-C /KB ERL (P <
0.05), FE/REBILT, /NIRRT CI L .
SRR LR, TR OIN B 3% 7 IR 4 TC K
FERTIGFE L (P>0.05), LDL-C, TG/K
I E AL, HDL-C KR ETHE (P <0.05),

H TG /K TSP E 2% (P>0.05);
Hh 4 TC, LDL-C., TG 7K ¥ ¥ & 3 %,
HDL-C /KB E T, HLDL-C, TG/K¥-5FH
PEXTREZAICI B 22 5% (P >0.05); @il TC,
TG K V-1 BEEML, HDL-C/KFEBET S (P<
0.05), HTG/KNFESHMEXMATH 2SR (P>
0.05). HikhLF2,

F2 THREESE/NMRMEKFELLE (¥ +5, mmollL, n=10)
Table 2. Comparison of blood lipid levels among groups of mice after intervention (¥ + s, mmol/L, n=10)

205 TC LDL-C HDL-C TG

1 T A 2.73+0.52 0.48 + 0.05 1.19 +0.08 0.81 +0.04
FEAZH 4.30 +0.61° 0.71 +0.07" 0.80 + 0.06" 1.02 + 0.06"
PR 2.87£0.33" 0.52 +0.03" 1.26 +0.09" 0.88 +0.06™
TR BN B 3% 5 (AR 3.81 +0.57* 0.62 + 0.07"" 0.92 +0.08"" 0.90 + 0.05"
FHRERIN By bR B 3.76 + 0.36" 0.55 +0.04" 0.95 +0.08"" 0.87 +0.09"
FHRETON % Ty A 3.35 £ 0.41" 0.67 +0.05" 0.95 +0.03"" 0.84 +0.07"

e SIEWSEALLE, *P<0.05; SHMAHE, "P<0.05; SHEWBAE, P<0.05,

223 R iF KgERFKFE
SIEE X XTI, BRI IL-18. 1L-6.

TNF-o 38 7K -3 i I TR (P <0.05),

NF-kB ., TNF-a 8335 K44 I 28 5 T 1 5 6 g
4 (P<0.05), SERAXTI, FHESOnEIE )T
5. . 4 IL-1B. IL-6. NF-«B.

H A JERE PR - FR 3R K1 B 700 12 34 in i 2232 20 B AR
e, Horp R TNF-oa 265 KF, DL
R IL-6, TNF-o YRR AKP-5 BH BEZH 0
HE2ZES (P>0.05), H&RLES,
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224 DRIBALEIHBIEL LS 2.2.5 Waestern Blot ¥ 25 &
X IR R INES —2, TTRIEMN S+ SIEE SR H, AR R IR 4H 21 AKT1 25

WA BT B EEL, Al L IR 12535 B ZW /> (P <0.05), TNF. EGFR &1
FES SRR S B AR AL s AP X IR 2 21 254 FaRMN (P <0.05), SHERAML, THEH
MR, AMTEASHEIER, RAESW; TR I % A . s R 4 AKTL 8 1 2 3k 1
BOE AR A S5 s, AR (P <0.05), FhREHUMNE % J7 %57 & 41 TNF 25 1
W PREANGE T, SR, m Tk (P<0.05), FHRETOINEESK. F .
SEYTPAT IEH R IR, AL R, A m Al E 4 EGFR R H £k (P <0.05), Hik

FARIEH, JAEEI b (56), W7,
#3 TRESANRMERERFAELE (75, pg/mL, n=10)

Table 3. Comparison of serum inflammatory factors levels among groups of mice after intervention (¥ + s, pg/mL, n=10)

20 5] -1 IL.-6 NF-«B TNF-a
X R 10.42 + 1.62 12.89 +2.23 73.87 + 32.15 62.42 + 5.89
HRIZH 4255 +1.93" 4739 +1.52" 357.86 + 34.22° 167.33 £ 9.41°
PR R 2 26.79 = 2.36" 21.57 £2.78" 110.37 +22.37% 92.27 + 8.79"
TR 3 32 77 1) ek 2 16.08 + 1.57"° 30.69 + 296" 295.94 + 28.05" 111.68 + 14.51™
FHREBOIN B Jy v ) e 2 14.49 + 1.04™ 26.42 +2.34"" 253.99 + 25.28" 93.73 + 3.59"
TR EOIN % 75w 7 i 2 1321 = 1.23% 2291+ 1.77% 225.67 + 25.89" 85.43 £5.71"

T SIEEXRA L, *P<0.05; SHEIHILE, *P<0.05; SHHMEXEA LE, P <0.05,
“‘ c

.

2 ST RS AL

El6 FEPRELRHEREBLER (100%)
Figure 6. HE staining results of pancreatic tissue (100x)
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Figure 7. Comparison of protein expression levels among groups of mice (n=10)
E: A KRARANTEEREA; B ROEBHREMEFARE; 5EFFBAILE, 'P<0.05; SEAMILE, "P<0.05,
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