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(Abstract]) Objective To investigate the pharmacological mechanism by which Bielong Ruangan Decoction (BLRGD) inhibits
hepatocellular carcinoma through modulation of the transforming growth factor—31 (TGF—31)/Smad signaling pathway. Methods Sixty
male SPF Sprague—Dawley (SD) rats were randomly divided into four groups: normal group, model group, low—dose BLRGD group
6.84 g-kg'-d™), and high-dose BLRGD group (27.36 g-kg™-d™), with 15 rats per group. Except the rats in the normal group, the
remaining rats received intraperitoneal injection of diethylnitrosamine (DEN) (50 mg-kg”+w") to establish a hepatocellular carcinoma
model, with continuous intervention for 16 weeks. In Week 8, the low— and high—-dose BLRGD groups received the corresponding
doses (6.84, 2736 g-kg”+d™) of BLRGD for 8 consecutive weeks. General condition was observed in each group. Pathological
changes in liver tissue were assessed using hematoxylin—eosin (HE) staining. The protein expression levels of TGF-B1, Smad2,
Smad3, lysyl oxidase-like protein 1 (LOXL1), type I collagen (Collagen I ), tissue inhibitor of metalloproteinase 1 (TIMP1), and alpha-
smooth muscle actin (@-SMA) were measured by Western blot and immunofluorescence assays. The expression level of proliferating cell
nuclear antigen (PCNA) was determined by immunohistochemistry. Results Rats in the normal group exhibited good general
condition, with normal mental status, food consumption and activity. At Week 16, rats in the model group were lethargic, had dull
fur, and showed a significant reduction in food consumption and activity. No differences were observed between the low—dose
BLRGD group and the model group, while the high—dose BLRGD group showed improved mental status and increased food
consumption. Hepatocytes in the normal group were normal, and the hepatic lobular structure was intact; atypical hepatocellular
carcinoma cells were observed in the model group at Week 16; hepatocyte necrosis and inflammation were alleviated in the low—
dose BLRGD group, while in the high—dose BLRGD group, hepatocyte arrangement was more regular with markedly reduced
necrosis and degeneration. Compared with the normal group, the model group at Week 16 exhibited decreased body weight (P<0.05),
increased liver—to—body weight ratio (P<0.05), and increased Ishak scores (P<0.05); the expression levels of PCNA in liver tissue
increased (P<0.03), along with the increased protein and mRNA expression levels of TGF—31, Smad2, Smad3, LOXLI, Collagen I ,
TIMP1, and a—-SMA (P<0.05). Compared with the model group and the low-dose BLRGD group, the high-dose BLRGD group at
Week 16 showed a decreased liver-to-body weight ratio (P<0.05), and reduced PCNA expression levels (P<0.05). Compared with the
model group, the low—dose BLRGD group showed decreased protein expression levels of TGF—1, TIMP1, and a«—SMA in liver
tissue (P<0.05), and reduced mRNA expression levels of TGF—1, Smad3, LOXLI, and TIMP1 (P<0.05); the high-dose BLRGD group
showed decreased protein and mRNA expression levels of TGF—B1, Smad2, Smad3, LOXLI, Collagen I , TIMP1, and a-SMA in
liver tissue (P<0.05). Compared with the low—dose BLRGD group, the high-dose BLRGD group showed further decreased expression
levels of Smad2 and a—SMA proteins in liver tissue (P<0.05), as well as reduced mRNA expression levels of Smad2, Smad3, and
Collagen I (P<0.05). Conclusion BLRGD can ameliorate hepatic fibrosis and inhibit the progression of hepatocellular carcinoma in
rats, and its mechanism may be related to the downregulation of PCNA and key molecules in the TGF-B1/Smad signaling pathway
in liver tissue.
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Fig.2 Histopathological comparison of liver tissues at Week 16 among groups of rats (HE staining, x200)
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Fig.3 Electropherogram of TGF-B1/Smad pathway-related

protein expression in liver tissues among groups of rats
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Table 3 Comparison of TGF-B1/Smad pathway-related protein expression levels in liver tissues among

groups of rats (vts, n=8)

251 TGF-B1 Smad2 Smad3 LOXL1 Collagen | TIMP1 a-SMA
EwA 1.00+0.02 1.00£0.01 1.00£0.09 1.00+0.02 1.00+0.01 1.00+0.03 1.00+0.08
iUk 2.76£0.19% 2.04£0.09* 2.16+0.08* 2.36+0.09* 1.8720.04* 2.59£0.10% 2.50+0.02%
IR =20 2.02+0.09%* 1.84+0.01%* 1.80+0.04* 1.79+0.18%* 1.55+0.08 2.14+0.07%* 1.82+0.03%*
BT R 2 1.62+0.127%* 1.42+0.02%%* 1.510.05%* 1.36+0.06" 1.300.14* 1.84+0.04%* 1.500.02%**

T SIER A LR, *P<0.05; SHRIA HLER, "P<0.05 ; 55 8 e HUIHA R4 LA, ©P<0.05,
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Fig.4 Comparison of mRNA expression levels of TGF-B1/Smad pathway-related proteins in liver tissues among groups of
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rats (immunofluorescence, x200)
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Table 4 Comparison of mRNA expression levels of TGF-B1/Smad pathway-related proteins in liver tissues among

groups of rats (xxs, n=8)
21151 TGF-B1 Smad2 Smad3 LOXLI Collagen | TIMP1 a-SMA
IEH 1.000.07 1.00+0.04 1.00+£0.06 1.00£0.07 1.00+£0.04 1.00+0.08 1.00+0.08
AL 2.42+0.13* 1.92+0.11% 1.86+0.04* 1.79+0.08* 1.93+0.17* 1.89+0.10% 2.5620.32%
g G L 1) 1.82+0.13** 1.76+0.07* 1.5120.18** 1.28+0.17* 1.58+0.10% 1.430.12% 2.1020.11%*
MR R 1.5120.15%* 1.430.10%% 1.10£0.10" 1.04+0.06* 1.12+0.12% 1.11x0.12¢ 1.59+0.15*

0 S IEH A L, *P<0.05 ; SEIRIZH AR, *P<0.05 5 58 b SOz AR B 41 L8, “P<0.05
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Fig.5 Comparison of PCNA expression in liver tissues among groups of rats (immunohistochemistry, x 400)
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Table 5 Comparison of PCNA expression in liver

tissues among groups of rats (xxs, n=8)
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