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Intervention Effect of Dabufei Decoction on Acute Lung Injury in Rats with High Altitude Hypoxia Based
on HIF-10/NLRP3 Signaling Pathway

LI Congyi'**, CAO Wangjie'**, HUANG Yong"**, SU Yun'**", GONG Hongxia'**, LENG Guangxian®, LI Lixia®,
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4.The Second Hospital of Lanzhou University, Lanzhou 730000, China; 5.Tianshui Integrated Traditional Chinese and Western
Medicine Hospital, Tianshui 741000, China)

ABSTRACT: OBJECTIVE To investigate the intervention effect of Dabufei decoction on acute lung injury in rats with high
altitude hypoxia by regulating the expression of the HIF-1a/NLRP3 signaling pathway and related molecules. METHODS  Sixty
SPF SD rats were randomly divided into blank group, model group, positive drug group, Dabufei decoction high-dose, medium-
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dose, and low-dose groups with 10 rats in each group. After 3 d of adaptation to feeding, the rats in the blank group and model group
were given the same amount of normal saline by gavage, and the rats in Dabufei decoction high-dose, medium-dose, and low-dose
groups were given gavage for 14 d, respectively. The positive drug group was given dexamethasone by intraperitoneal injection for
three consecutive days before entering the chamber. Except for the blank group, the rats in each group were exposed to hypoxia in
the experimental animal low-pressure simulation chamber from the 15th day for three consecutive days. At the end of the
experiment, the wet to dry ratio(W/D) of the rat lung tissue was detected. The morphology of lung tissue was observed by HE
staining. ELISA detected the levels of IL-1f and IL-18 in serum. Western blotting and RT-qPCR were used to detect the protein and
mRNA expressions of HIF-1a, NLRP3, GSDMD, and caspase-1 in the lung tissue of rats. RESULTS  The W/D value showed that
compared with the blank group, the W/D of the model group was significantly increased(P<0.01). Compared with the model group,
the W/D of rats in the positive drug group, Dabufei decoction high-dose group, medium-dose, and low-dose groups was significantly
decreased(P<0.01 or P<0.05). HE results showed that compared with the blank group, alveolar septum thickening, pulmonary
interstitial congestion, edema, inflammatory cell infiltration, and a small amount of exudation in the alveolar cavity were seen in the
lung tissue of the model group. Compared with the model group, the thickening of alveolar walls in the positive drug group, Dabufei
decoction high-dose group, medium-dose, and low-dose groups were reduced, and the pulmonary interstitial congestion, edema, and
inflammatory cell infiltration were significantly reduced. ELISA results showed that IL-1 and IL-18 in rat serum were significantly
higher in the model group than in the blank group(P<0.01). Compared with the model group, the levels of IL-1B and IL-18 in the
serum of the rats in the positive drug group, Dabufei decoction high-dose group, medium-dose, and low-dose groups were
significantly decreased(P<0.05 or P<0.01). Moreover, the results of Western blotting and RT-qPCR showed that compared with the
blank group, the relative protein and mRNA expressions of HIF-1a, NLRP3, GSDMD, and caspase-1 in the lung tissue of the model
group were significantly increased(P<0.01). Compared with the model group, the relative protein and mRNA of HIF-1a, NLRP3,
caspase-1 and GSDMD in the positive drug group and Dabufei decoction high-dose group were significantly decreased(P<0.05 or
P<0.01), the relative protein of HIF-lo, NLRP3, caspase-1 and GSDMD in Dabufei decoction medium-dose group were
significantly decreased and HIF-1la, caspase-1 mRNA were significantly decreased(P<0.05), the relative protein of HIF-la and
GSDMD in the low-dose group was decreased(P<0.05). The positive drug group and Dabufei decoction high-dose group had the
more significant effect. CONCLUSION  Dabufei decoction can regulate the HIF-10/NLRP3 signaling pathway, inhibit pyroptosis
and reduce inflammation, and has a certain protective effect on acute lung injury in rats with high altitude hypoxia.

KEYWORDS: acute lung injury; high altitude hypoxia; HIF-10; NLRP3; Dabufei decoction; inflammatory response
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Tab.1 Primer sequences
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AT e 7 2 6.26+0.89%
T T 79 6.31+0.91%
TN I 21 6.44=0.76”

H: HAEALE, "P<0.01; SERLILEE, 2P<0.05, *P<0.01,
Note: Compared with the blank control, "P<0.01; compared with the model
group, ?P<0.05, *P<0.01.
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Fig. 1  Effect of Dabufei decoction on the pathological
changes of lung tissue(HE, 200x)

Red circle indicated the typical lesion site.
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Tab. 3  Serum levels of IL-18 and IL-18 of rats in each
group( X+ s, n=3) pg'mL™!
215 IL-1B IL-18
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FRPEZS 2 27.14+0.61 111.6£1.37”
T 1 770 a2 21.34+1.09” 91.09+1.58
FKAMi e 2H 28.35+0.50” 100.7+3.04°
T AR 30.60+1.51? 105.3+£0.91%

e HaEdbir, "P<0.01; SERIZ L, 2P<0.05, YP<0.01,
Note: Compared with the blank control, "P<0.01; compared with the model
group, ?P<0.05, *P<0.01.
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Fig. 2 HIF-1a, NLRP3, GSDMD and caspase-1 protein
expression in lung tissue of rats in each group

K-blank group; M—model group; Y-—positive drug group; G—Dabufei
decoction high-dose group; Z—Dabufei decoction medium-dose group;
D—Dabufei decoction low-dose group.
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Tab. 4  HIF-1o, NLRP3, GSDMD and caspase-1 protein
expression levels in lung tissue of rats in each group

205 HIF-1la NLRP3  caspase-l ~ GSDMD
Sk 0.43+£0.03  0.19+0.02 0.35+0.08  0.15+0.02
iR 0.88+0.04"  0.93+£0.07" 0.98+0.06" 0.59+0.04"
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RAMTAH L 0.65+0.037  0.92+0.03  0.87+0.02  0.44+0.02
H: HEALL, "P<0.01; SHEEIA L, PP<0.05, PP<0.01,

Note: Compared with the blank control, "P<0.01; compared with the model
group, 2P<0.05, *P<0.01.

WHEI (P<0.01); SEARIHAHL, FHEAHZH MK
#1879 8 41K BRI 4H 21 HIF-1a, NLRP3,
GSDMD, caspase-1 mRNA 23k /K- G 25 [ (P<
0.01 3¢ P<0.05); K #hfiti i h | £ 44 HIF-1a.
csapase-1 mRNA ik i E (K (P<0.05), NLRP3,
GSDMD mRNA JEFe it 5 5 KAMl iz R 4
#f HIF-la., NLRP3, GSDMD, caspase-l mRNA
Wegiitm L, Wk s,
4 1ig

1 AR ALL T A7 AR SR SRR AE 20 A
P, AV SAEAEAR SR JAE S A R A o AR
BT b R R AR AR O, A S A A el AR
FEUME B IR AEG I, M s BRI RE 71 T D,
HEE 71 R i v b K 20 L DA R i 4 PN e 40 Y
W, Il SR S RE sz s U, il 2 22 P )
S0 TR o TR RT3k VR 28 198 Jfl) 35 R 08 42 5 i

- 740 - Chin J Mod Appl Pharm, 2024 March, Vol.41, No.6

0.67+0.04” 0.60+£0.06” 0.73+0.05” 0.35+0.02°
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caspase-1 mRNA 5 i &

Tab. 5 HIF-1o, NLRP3, GSDMD and caspase-1 mRNA
expression levels in the lung tissue of rats in each group

205 HIF-1a NLRP3  caspase-l ~ GSDMD
Kl 1.00£0.00  1.00£0.00  1.00+0.00  1.00£0.00
IR 2.68+0.12" 2.72+0.14" 2.52+0.39" 2.45+0.45"
FRPE2 20 1.50£0.30  2.05£0.22% 1.69+0.12Y 1.47+0.40°
KAMTZ IR 1.61£0.14Y  2.06£0.39” 1.42+0.177 1.40+0.27%
KAMITZ 2 1.99£0.207  2.40+0.34  1.95+0.30?  1.99+0.19
KAMTAMG R 2.49+0.46 2413039  2.28+0.13  2.16£0.39

e Saspdle, "P<0.01; SEMLI, PP<0.05, *P<0.01.
Note: Compared with the blank control, "P<0.01; compared with the model
group, ?P<0.05, ?P<0.01.
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