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Abstract  This study established a hyperlipidemia model by feeding Sprague-Dawley rats a highHat diet for 8 weeks. The rats were
randomly assigned to the following groups: model group atorvastatin calcium group (4.8 mgekg™) low— medium- and high-dose

Tanyu Tongzhi Optimization Decoction ( TYTZD) groups (3.6 7.2 and 14.4 g+kg™') and a normal diet control group. After 4
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weeks of continuous administration hematoxylin-eosin ( HE) and oil red O staining were used to observe liver pathological changes and
lipid infiltration. Automatic biochemical analyzer were performed to assess blood lipid profiles coagulation function and liver function.
Transcriptomic and proteomic analyses were employed to identify differentially expressed genes ( DEGs) and proteins ( DEPs)
followed by enrichment analysis. The MCODE algorithm was applied to classify DEGs and DEPs into modules and network separation
index ( S,;) was calculated to assess module separation enabling construction of a gene-protein co-expression network for core target
screening. The diagnostic accuracy of core targets was evaluated by area under the receiver operating characteristic ( ROC) curve
(AUC) and ELISA was used to measure core target expression. Western blot detected the expression of core pathway-related proteins
in liver tissue. Results demonstrated that TYTZD significantly improved dyslipidemia coagulation dysfunction liver injury hepatic
pathology and lipid infiltration in hyperlipidemic rats. Transcriptomic analysis identified 571 DEGs significantly reversed by TYTZD
mainly enriched in inflammatory signaling pathways such as Tolldike receptor 4 ( TLR4) /nuclear factor-«B ( NF+«B) . Proteomic
analysis identified 102 reversed DEPs mainly involved in cholesterol metabolism pathways. Integrated analysis identified core targets
including TLR4 tumor necrosis factor-a( TNF-o) integrin subunit alpha M ( ITGAM) Tolldike receptor 2 ( TLR2)  matrix
metalloproteinase 9 ( MMP9)  interleukin-18 ( IL-18) apolipoprotein E ( APOE) and apolipoprotein C2 ( APOC2) all with AUC
values greater than 0. 70. ELISA showed that TYTZD intervention significantly downregulated MMP9 TNF-« IL-18 TLR2 ITGAM
and TLR4 and upregulated APOC2 and APOE. Western blot indicated that TYTZD reduced TLR4 p-NF+«B and IL-18 protein
expression in liver tissue. In conclusion TYTZD may exert anti-hyperlipidemic effects through regulation of core targets such as
ITGAM TLR4 and APOC2 and by modulating the TLR4/NF—«B signaling pathway to intervene in inflammatory responses and
cholesterol metabolism thereby achieving multi-target multi-pathway therapeutic effects against hyperlipidemia.

Key words hyperlipidemia; Gualou Xiebai Banxia Decoction; Tanyu Tongzhi Optimization Decoction; transcriptomics; pro—
teomics; network separation index
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Table 1 Effect of Tanyu Tongzhi Optimization Decoction on body weight and blood lipid levels in hyperlipidemia rats ( x£s n=6)
) TC TG LDLC HDL-C
/gekg™! 8 /mmol +L™! /mmol *+L™! /mmol *L™! /mmol L™
- 347.28+57. 14 1.910.20 0.45+0. 11 0.42+0. 05 1. 430. 14
- 459.50+13. 53" 6. 18+0. 69" 0.94+0. 149 1.94+0.21Y 0.90+0. 22"
4.8x1073 388.50+16.93% 4.94+0. 68% 0.51+0. 10? 1.41+0.17% 1. 45+0. 447
3.6 397.50+29. 347 4.96+0.73% 0. 69+0. 17% 1.52+0.32% 1. 56+0. 24
7.2 380. 00+36. 372 4.63+0. 677 0.710. 352 1.34£0.27? 1. 55+0. 307
14. 4 375.33+9. 79? 4.43+1.15% 0.55+0. 147 1.16+0. 282 1. 66+0. 392
1 P<0. 05; 2 P<0.05( 2~5 ).
3.2 FIB; N
TT,
APTT.TT.PT APTT;
FIB ; N
APTT.PT FIB; APTT;
NN PT TT.PT FIB 26
2 (x+s n=06)
Table 2 Effect of Tanyu Tongzhi Optimization Decoction on coagulation function in hyperlipidemia rats ( x+s n=06)
/gokg™! APTT/s TT/s PT/s FIB/g+L™!
- 23.12+0. 25 12. 48+0. 55 22.45+0. 31 2.00+0. 06
- 15.65+1. 16" 11. 52+0. 58" 20.63+0. 51V 3.77+0. 86"
4.8x1073 19.28+1.47? 12. 08+0. 54 22.98+0. 757 1.99+0. 17%
3.6 15.77+0. 41 11.98+0. 38 23.32+0. 267 2.22+0.17?
7.2 15. 88+0. 70 12.25+0. 677 23.10+0. 497 2. 66+0. 607
14. 4 17.42+0. 64239 13.18+0. 452 ¥ 23.88+0.79% % 1.94+0.382 9
(3.6 g°kg™") 3 p<0. 05 (7.2 g*kg™) YP<0.05( 3 ).
3.3 NN ALT.
ALP.TBA ; N
ALT. AST. ALP. ALT
TBA ; N 3.
3 (x+s n=6)
Table 3  Effect of Tanyu Tongzhi Optimization Decoction on liver function in hyperlipidemia rats ( x+s n==6)
/gokg™! ALT/U-L™! AST/U-L™! ALP/U-L™! TBA/pwmol *L”!
- 81.00+4. 81 253.60+21. 90 117. 61+9. 92 21.38+6.70
- 141. 67+22.25" 336. 00+105. 31" 183. 17+20. 86" 37.63+5. 20"
4.8x107? 84.67+12. 777 312.00+43. 26 126. 13+16. 28% 25.90+6. 81?
3.6 93. 17+9. 567 301. 40+49. 39 106. 24+24. 727 28. 18+9. 25%
7.2 95.17+16. 65% 300. 00+27. 18 107. 23+50. 527 23.93+5. 80%
14. 4 83. 00+14. 4623 ¥ 269. 80+32. 12 99. 74+5. 687 21.58+9.39%
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Fig.3 Effect of Tanyu Tongzhi Optimization Decoction on transcriptomics in hyperlipidemic rats
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Table 4  Effect of Tanyu Tongzhi Optimization Decoction on the plasma levels of MMP9 TNF-« IL-18 TLR2 ITGAM TLR4 APOE

and APOC2 in hyperlipidemia rats ( x+s n=6)

MMP9 TNF-« I8 TLR2 ITGAM TLR4 APOE APOC2
lgekg™! /ngemL™! /pgemL™! /pgemL™! /ngemL™! /ngemL™! /ngemlL™! /ngemL™! /mgemL™!

- 81.06£6.47  264.94+15.06  80.22+7.86  13.83+1.08  37.03+2.82  13.54+1.29  61.87+1.67  11.54£0.68
- 121.20+4.21"Y  325.12+13.30" 114.56+3.83"  21.52+0.61" 58.87+1.86" 22.18+0.81" 44.3422.02)  5.99+0.37"
144 82.96+5.407  260.39:8.337  84.868.56% 15.45+0.84%  42.4422.26%  14.40+2.24?  55.99+5.41?  9.940.71?
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Fig.5 Electrophoresis of TLR4 p-NF«B and IL-18 protein

expression in rat liver in each group
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Table 5  Effect of Tanyu Tongzhi Optimization Decoction on the
protein expression of TLR4 p-NF+«B and IL-18 in liver of hy-

perlipidemia rats (x+s n=23)

TLR4 pNF«B 11
lg*kg™"  /GAPDH /GAPDH /GAPDH
- 1.000 1.000 1.00+0
- 1.40+£0.09"  1.50£0.17"  1.48+0.07"
14.4  0.83:0.182  0.88+0.12%  0.7320.07?
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