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Abstract: Previously, we discovered that cells contain a 5-hydroxytryptamine (5-HT) degradation system
(5DS), which includes 5-HT,, receptor (5-HT,,R), 5-HT synthase, and monoamine oxidase A (MAO-A). Among

Wk FYI: 2022-02-19; &1 H H): 2022-03-17.

HEE&TH: HEK A RREESEITE (81570720).

*J@ EH Tel: 13951933013, E-mail: fjhfy cpu@163.com;
Tel: 13515119707, E-mail: luoyizhou@sina.com

DOI: 10.16438/j.0513-4870.2022-0212



R A TOREE MU £ 15 S H) (R JS P Ail 2% 5 5-9 (0 % PR 0 2 05 B 2% 28 I e T 4R ) ¢ 2343 -

these, 5-HT,,R has the ability to regulate the expression of 5-HT synthase and MAO-A, and activation of 5DS
causes upregulation of these proteins at the same time, resulting in the production of reactive oxygen species
(ROS) in the mitochondria. In this study, we investigated the relationship between interstitial pneumonia (IP) and
5DS activation, as well as the therapeutic effect of inhibiting SDS on IP. Animal models of bleomycin (BLM)-
induced IP in mice and radiation (Rad)-induced IP in rats were established, and the models were treated with the
5-HT,,R antagonist sarpogrelate hydrochloride (SH), 5-HT synthesis inhibitor carbidopa (CDP), and their
combination (SH:CDP = 2:1). The animal experiments were carried out in accordance with the regulations of the
Animal Ethics Committee of China Pharmaceutical University. In the two IP models, immunohistochemistry
staining and Western blot analysis showed that the expression of 5-HT synthase was significantly upregulated in all
cells of lung tissue, while the expression of 5-HT,,R and MAO-A was most significantly upregulated in the
macrophages. Treatment with SH or CDP significantly reduced pulmonary interstitial thickening, alveolar atrophy
with collapse, massive macrophage infiltration and interstitial fibrosis in the two IP models, as measured by HE
and Masson staining, and a combination of both almost eliminated the lung tissue lesions. Moreover, treatment
with the combination of SH and CDP almost completely eliminated increased ROS and malondialdehyde levels,
decreased superoxide dismutase activity, increased tumor necrosis factor- o and interleukin-14 levels, and
upregulated nuclear factor- kB phosphorylation and a-smooth muscle actin, matrix metalloproteinase-2, and
collagen expression. SH and CDP worked together to create a synergistic effect. The findings suggested that the
activation of 5DS, as evidenced by increased 5-HT synthesis in all cells of lung tissue and increased 5-HT synthesis
and degradation in macrophages, is probably related to the occurrence of IP and that inhibition of 5DS can
effectively treat IP.
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YE2H 205 By BLM 2 Jif 18] Jo2 I Jt 4 4 B 2 i AR, mT AL
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Figure 1 Effects of treatment with sarpogrelate hydrochloride (SH) and carbidopa (CDP) (alone or in combination) on lung injury induced
by bleomycin (BLM) in mice. A: Weight; B: Food-intake. n = 10, X 5. P < 0.01 vs control group; “P < 0.05, P < 0.01 vs BLM group
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Figure 2 Effects of BLM and treatment with SH and CDP (alone or in combination) on expression of Tphl, AADC, 5-HT,,R and MAO-A
in mouse lung tissues. A: Representative pictures of expression of Tphl, AADC, 5-HT,,R and MAO-A detected by immunohistochemistry
staining (x400, the yellow arrows indicated macrophages and the green arrows indicated alveolar space in the BLM group) in the lung tissue
of control and BLM groups; B: The expression levels of 5-HT,,R, Tphl, AADC and MAO-A detected by Western blot analysis in the lung
tissue of each group. n =4, x+s. "P<0.01 vs control group; “P < 0.05, P < 0.01 vs BLM group. Tphl: Tryptophan hydroxylase 1; AADC:
Aromatic amino acid decarboxylase; 5-HT: 5-Hydroxytryptamine; 5-HT,,R: 5-HT,, receptor; MAO-A: Monoamine oxidase A
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Figure 3  Effects of treatment with SH and CDP (alone or in combination) on lung injury induced by BLM in mice. A: Representative
pictures of lung tissue sections detected by hematoxylin and eosin (HE) staining (n = 4, x400, the yellow arrows indicated macrophages, the
blue arrows indicated neutrophils and the green arrows indicated lymphocytes in the BLM group); B: Representative pictures of lung tissue

sections detected by Masson staining (n = 4, x100)
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Effects of treatment with SH and CDP (alone or in combination) on levels of ROS, 5-HT, MDA, SOD, TNF-a and IL-14 in lung

tissue of BLM-induced IP mice. n = 10, ¥ £ 5. P < 0.01 vs control group; “P < 0.01 vs BLM group; “P < 0.05, ““P < 0.01 vs BLM+SH+

CDP group. ROS: Reactive oxygen species; MDA: Malondialdehyde; SOD: Superoxide dismutase; TNF-a: Tumor necrosis factor-alpha; IL-14:

Interleukin-14; IP: Interstitial pneumonia
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Figure 4 Effects of treatment with SH and CDP (alone or in combination) on activation of lung inflammation and fibrosis-related proteins
induced by BLM in mice. The expression levels of NF-«xB p65 and its phosphorylation (p-NF-xB p65) (A), and a-SMA, MMP2 and COL 1
(B) detected by Western blot analysis. n =4, ¥+ 5. P < 0.01 vs control group; “P < 0.01 vs BLM group; P < 0.05, *“P < 0.01 vs BLM+SH+

CDP group. NF-«B p65: Nuclear factor kappa-B; a-SMA: Alpha-smooth muscle actin; MMP2: Matrix metallopeptidase 2; COL I: Collagen I
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Figure 5 Effects of co-treatment with SH and CDP on radiation (Rad)-induced lung injury in rats. A: Weight; B: Food-intake. n = 8, X £ s.

P <0.01 vs control group
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Figure 6 Effects of Rad and co-treatment with SH and CDP on expression of Tphl, AADC, 5-HT,,R and MAO-A in rat lung tissues. A:

Representative pictures of expression of Tphl, AADC, 5-HT,,R and MAO-A detected by immunohistochemistry staining (x400, the yellow

arrows indicate macrophages in the Rad group) in the lung tissue of control and Rad groups; B: The expression levels of 5-HT,,R, Tphl,

AADC and MAO-A detected by Western blot analysis in the lung tissue of each group. n =4, X +s. "P < 0.05, P < 0.01 vs control group;

P <0.01 vs Rad group
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Figure 7  Effects of co-treatment with SH and CDP on Rad-induced

lung injury in rats. A: Representative pictures of lung tissue sections
detected by hematoxylin and eosin (HE) staining (n = 4, %400, the
yellow arrows indicated macrophages, the blue arrow indicated
neutrophil and the green arrow indicated lymphocyte in Rad group);
B: Representative pictures of lung tissue sections detected by Masson

staining (n = 4, x100)
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Table 2 Effects of co-treatment with SH and CDP on levels of ROS, 5-
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Figure 8 Effects of co-treatment with SH and CDP on activation of lung inflammation and fibrosis-related proteins induced by Rad in rats.

The expression levels of NF-xB p65 and its phosphorylation (p-NF-xB

p65) (A), and a-SMA, MMP2 and COL I (B) detected by Western

blot analysis. n =4, x£s. "P <0.01 vs control group; "P < 0.05, P < 0.01 vs Rad group
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