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[Abstract] Objective To investigate how Srolo Bzhtang (SBT), a classical Tibetan medicine formula, improves
oxidative stress and ultimately alleviates pulmonary fibrosis in rats through the Nrf2/HO-1 and PI3K/AKT/mTOR
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pathways. Methods Seventy-two SD rats were randomly assigned to 12 sham surgery groups (Sham group, receiving
equal volumes of normal saline) and 60 model groups (established by intratracheal instillation of bleomycin to induce
pulmonary fibrosis). Twenty-four hours after modeling, the model groups were randomly divided into the model group
(Model), the positive drug group (pirfenidone, 150 mg/kg), and low, medium, and high dose Soroxisol groups (SBT-L 0.5
g/kg, SBT-M 1.5 g/kg, SBT-H 4.5 g/kg), with 12 rats in each group. Each group received the drug by gavage once daily for
21 days.The Sham and Model groups received equal volumes of normal saline. HE and Masson staining were used to
observe the pathological changes of pulmonary fibrosis in each group. ELISA was used to measure the levels of
inflammatory factors (TNF-a, IL-8) and matrix metalloproteinases (MMP-2, MMP-9) in serum. The activities of
malondialdehyde (MDA) and superoxide dismutase (SOD) in serum were also measured. The expression levels of
Nrf2/HO-1 and proteins in the PI3K/AKT/mTOR signaling pathway in lung tissue were determined by Western blot.
Results
group, and each drug administration group could reverse this process to varying degrees. SBT inhibited the levels of
inflammatory factors TNF-a and IL-8 (all P < 0.05), and compared with the Model group, the levels of matrix
metalloproteinases MMP-2 and MMP-9 were decreased (all P < 0.05). Pathological section results showed that SBT
improved lung tissue damage in pulmonary fibrosis rats to some extent. Compared with the Model group, MDA levels in

HE and Masson staining showed that pulmonary fibrosis was more severe in the Model group than in the Sham

the low-, medium-, and high-dose SBT groups decreased (all P < 0.05), and SOD enzyme activity showed an increasing
trend. Western blot results indicated that, compared with the Model group, the low-, medium-, and high-dose SBT groups
activated the protein expression of Nrf2 and HO-1 (all P < 0.05) and downregulated the expression levels of p-PI3K/PI3K,
p-AKT/AKT, and p-mTOR/mTOR (all P < 0.05). Conclusion SBT affects the Nrf2/HO-1 and PI3K/AKT/mTOR

signaling pathways, inhibits oxidative stress, and thereby delays the progression of pulmonary fibrosis in rats.
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Fig 1 The effect of SBT on the physiological status of rats with pulmonary fibrosis and the rat lung viscera coefficient

BLM: bleomycin sulfate; PFD: pirfenidone. A, Survival rate; B, body mass change trend; C, organ coefficient of lungs.
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Fig 2 The histopathological effect of SBT on rats with pulmonary fibrosis

BLM: bleomycin sulfate; PFD: pirfenidone. A, HE stained lung tissue sections; B, thickness of the pulmonary septum; C, count of inflammatory cells; D, expression

levels of a-smooth muscle actin (a-SMA) protein in lung tissues. i

0.01, vs. the PFD group. n = 3.

P <0.0001, vs. the Sham group; " P<0.01; " p< 0.001, “** P <0.000 1, vs. the model group; A8 po
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Table 1 The activities of malondialdehyde (MDA) and superoxide dismutase (SOD) in serum were measured as markers of oxidative stress

Oxidative stress markers Sham Model PFD SBT-L SBT-M SBT-H
MDA/(mmol/mL) 59.38 +7.92 115.46 + 10.2"% 83.18 +3.78"" 89.61 +3.85" 78.96 +539" 65.11+6.06
SOD/U 2224021 0.38 +0.05"" 1214013 11440227 124+0.10"" 1.65+0.08""

#HHE

PFD: pirfenidone.

P <0.0001, vs. the Sham group; "~ P <0.01, " P <0.001,

ey

P <0.0001, vs. the model group. n = 3.

2 SBTX LT KR RAE R L RTARKZ . MMPAI 0

Table 2 The effect of SBT on inflammatory expression, collagen deposition, and matrix metalloproteinases (MMPs) in rats with pulmonary fibrosis

Index Sham Model PFD SBT-L SBT-M SBT-H
Inflammation score 1.00 £ 0.71 3.60 +0.55™ 2.60 £ 0.55 2.00 £0.71 1.60 + 0.55° 1.40 £ 0.55
IL-18/(pg/mL) 6740 £3.68  154.98 £11.09" 89.51 £9.11 113.55 + 5.34 87.49 +2.29 7539 +7.16
TNEF-a/(pg/mL) 175.69 + 8.99 256.36 + 10.83"%  173.99 +8.437"" 23732 +3.71 21471 +7.437  169.00 +7.64""
Collagen volume fraction/% 6.15+ 021 16.77 + 0.96" 12,03 +1.23"" 10.21+0.32"" 8.85+042"" 711+1.19""
Hydroxyproline/(ug/mg) 1.00 +0.08 1.57 +0.017 1.46 + 0.05 1.37 +0.08 1.18 £0.02 1.05 +0.08"
MMP-2/(ng/mL) 13502 +20.12  310.33 £9.06™ 138.88 +£22.67  163.88+4.89 15031+4.18" "  13147+232"
MMP-9/(ng/mL) 34.50 + 3.43 89.87 + 3.427 5591 +6.50 " 72.95 + 448" 57914228  49.88+4.09
IL: interleukin; TNE-c: tumor necrosis factor alpha; PED: pirfenidone. ™ P < 0.01, * P < 0.001, *** P < 0.000 1, vs. the Sham group; " P< 0.05,  P<0.01," P <

0.001, ™ P <0.0001, vs. the model group. n=5.
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Fig 3 The effect of SBT on collagen deposition in rats with pulmonary fibrosis

BLM: bleomycin sulfate; PFD: pirfenidone. A, Masson's pathological section analysis; B, protein expression of Collagen- | in rat lung tissue.

Sham group; " P < 0.000 1, vs. the model group; * P< 0.05. 1 = 3.
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Fig 4 Protein expression level of the Nrf2/HO-1 pathway in rat lung tissue

BLM: bleomycin sulfate; PFD: pirfenidone; Nrf2: nuclear factorerythroid-2-related actor 2; HO-1: heme oxygenase-1.
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