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ferroptosis of airway epithelial cells by regulating iron metabolism, thereby playing a role in the prevention and
treatment of the asthma remission. The animal experiments have been approved by the Ethics Committee of the
Animal Experiment Center of Nanjing University of Chinese Medicine (approval number: 202401A044). Female
Balb/c mice were randomly divided into control group, model group, GBFXD low-, medium-, and high-dose
groups [12, 24, 36 g-kg" (crude drug)], and montelukast sodium group (2.6 mg-kg™). Except for the control group,
the other groups of mice were used to establish a mouse model of the remission period of asthma with ovalbumin.
Hematoxylin-eosin staining (HE) of the lung tissue of mice was observed and the inflammation score was
conducted; the levels of interleukin 33 (IL-33), tumor necrosis factor-a (TNF-a), and high mobility histone B1
(HMGBI) in the lung tissue were detected by enzyme-linked immunosorbent assay (ELISA); the expression of
solute carrier family 7 member 11 (SLC7A11), glutathione peroxidase 4 (GPX4), and long-chain acyl-CoA synthase
4 (ACSLA4) in the lung tissue was observed by immunohistochemistry; the content of lipid peroxides (LPO) and
ferrous ions (Fe’") in the lung tissue was detected. The protein expression levels of SLC7A1l, GPX4, ACSL4,
transferrin receptor 1 (TFR1), ferritin heavy chain 1 (FTHI1), nuclear receptor co-activator 4 (NCOA4), and
ferroportin 1 (FPN1) in 16HBE of each group were detected by Western blot; the expression of Fe*" in 16HBE of
each group was detected. The results of HE staining of lung tissue showed that GBFXD could reduce inflammatory
infiltration in the periairway region of mice (P < 0.05). The results of ELISA showed that GBFXD down-regulated
the levels of IL-33, TNF-a and HMGBI1 in lung tissue of mice (P < 0.05). Immunohistochemical results showed
that GBFXD could up-regulate the expression of SLC7A1l and GPX4 in the lung tissue of mice, and down-
regulate the expression of ACSL4 (P < 0.05). Biochemical results showed that GBFXD treatment reduced LPO
accumulation in lung tissue of mice and Fe*" accumulation in lung tissue and 16HBE cells (P < 0.05). Western blot
results showed that GBFXD up-regulated the expressions of SLC7A11, GPX4, FTH1, FPN1 in 16HBE cells, and
down-regulated the expressions of ACSL4, TFR1 and NCOA4 in 16HBE cells (P < 0.05). These results suggest
that GBFXD can inhibit ferroptosis of airway epithelial cells, reduce airway epithelial damage, alleviate airway
inflammation, and prevent and treat the remission period of asthma. Its mechanism of inhibiting ferroptosis may be
related to the regulation of iron metabolism-related protein expression and the reduction of Fe’" accumulation.
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130 min, Bk WG LASCK R 30 min f5 gt 25—
HIHL 6 % 7K 5Kk 38 W 5 LA SCK R RS 30 min J5 U8 H, &
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BR5#YN3047); ¥ 08 7 52 11 (solute carrier
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4 (nuclear receptor co-activator 4, NCOA4) Pk . JIK &k
2 1 (ferroportin 1, FPN1) Juik (L7535 FHAEW
BF 50 4 0 A A A, T8 5 #AF5343. #DF6278.
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% R EE (H 2 Olympus 2 ], 845 BX43F); A Bk
BE A (18 [E Retsch 24 7], A5 MM400); £ I GG FR X
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%, -80 °CIRIF % H -

ARSI AR A7 16HBE AUt 7% T 10 cm
KT FRIL, BT AN 37 °C.5% CO,) K7+ 4
W, BT RS 9% 2O 5 10% FBS A 1% /85 58 & 1)
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TN 108 pL AR £ /K &) 2%, 4% 308 B 15K F LPO It &
K/ B 22 LPO &5 &

NEATLELR T RS FEERM 10 mg Frif
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TBST Ve, —Pi=IEM A 1 h, TBST P ik)h, £ ECL

22 R GERR .

FITF S St 5 H K H GraphPad Prism 7 X
A0 S B0 B HE B AT Gk A0 . THE BB DL +
FR#EZE (x £ 5) Ko, KA BRI 2 0Pt i7 2 4l
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5 (P<0.05) (K 1C~E). LA IgE SRR, [E A FHBER
T Af K 1B Wity 27 foff HI A 284 /I R ) <00 40, 38 i< b
S AT 3% S, D S b A5
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X % 41 /N BRI 4L 31 LPO W Fe* & B iEAT 16 I &
B, 550 IR L AR Eb, AR AR 4 /N BRI 20 48 LPO 5 =3 i
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Figure 1 Effect of Guben Fangxiao Decoction (GBFXD) on airway inflammation in model mice during the remission period of asthma. A:

Hematoxylin-eosin staining was used to observe the pathological changes of lung tissues in each group of mice (x200); B: Lung tissue

inflammation scores of mice; C: The levels of interleukin 33 (IL-33) in the lung tissues of mice were detected by enzyme-linked

immunosorbent assay (ELISA); D: The levels of tumor necrosis factor-a (TNF-a) in the lung tissues of mice were detected by ELISA; E:
The levels of high mobility histone Bl (HMGB1) in the lung tissues of mice were detected by ELISA. n =5, X +s. "P < 0.05, "P < 0.01 vs
control group; P < 0.05, P < 0.01 vs model group. ns: P> 0.05. GBFXD-L: 12 g-kg" (crude drug); GBFXD-M: 24 g-kg" (crude drug);
GBFXD-H: 36 g-kg" (crude drug); Mont: Montelukast sodium 2.6 mg-kg
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Figure 2  Effect of GBFXD on ferroptosis in lung tissue of model mice during the remission period of asthma. A, B:

Immunohistochemistry was used to detect the expression of solute carrier family 7 member 11 (SLC7A11) in the lung tissues of mice

(x200); C, D: Immunohistochemistry was used to detect the expression of glutathione peroxidase 4 (GPX4) in the lung tissues of mice

(x200); E, F: Immunohistochemistry was used to detect the expression of long-chain acyl-coA synthase 4 (ACSL4) in lung tissues of mice

(x200); G: Lipid peroxides (LPO) content in lung tissue of mice; H: The content of ferrous ions (Fe’") in the lung tissues of mice. n =4 or 5,

¥+s5. "P<0.05, P <0.01 vs control group; "P < 0.05, P < 0.01 vs model group
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Figure 3 Effect of the GBFXD-containing serum on ferroptosis of airway epithelial cells (16HBE). A, B: CCKS8 and Western blot were

used to determine the modeling concentration of erastin; C—F: Western blot was used to detect the protein expression of key markers of

ferroptosis in 16HBE cells; G: Detect the Fe** content in 16HBE cells; H: CCKS8 was used to determine the survival rate of 16HBE cells; I,

K: Western blot was used to detect the

protein expression of GPX4 in 16HBE cells; J, L—O: Western blot was used to detect the expression

of iron metabolism-related proteins ferritin heavy chain 1 (FTH1), ferroportin 1 (FPN1), transferrin receptor 1 (TFR1), and nuclear receptor

co-activator 4 (NCOA4) in 16HBE cells. n =3 or 4, X £ 5. "P < 0.05, "P < 0.01 vs control group; "P < 0.05, P < 0.01 vs model group. The

serum concentrations of three doses of GBFXD were all 15%
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