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Effect of Pantoprazole on Acute Lung Injury Rats and Injury of Human Pulmonary

Microvascular Endothelial Cells Injury and Its Mechanism
CHEN Qingxian ,LIU Liwei, WU Maosen
(Department of Pharmacy .Hainan Western Central Hospital ,Danzhou,Hainan ,China  571799)
Abstract: Objective To investigate the effect of pantoprazole on acute lung injury (ALI) rats and human pulmonary microvascular
endothelial cell (HPMECs) injury and its mechanism. Methods A total of 48 SD rats were randomly divided into the normal
control group, lipopolysaccharide(LPS) group, positive control group,pantoprazole low — and high — dose groups and pantoprazole high —
dose + chloroquine group,with eight rats in each group. ALl model was established by intraperitoneal injection of 5 mg/kg of LPS
except the normal control group (equal volume of normal saline). The rats in the positive control group were intraperitoneally
injected with 2 mg/ kg of dexamethasone,the rats in the pantoprazole low — and high — dose groups were intraperitoneally injected
with 26,104 mg/ kg of pantoprazole,the rats in the pantoprazole high — dose + chloroquine group was injected with 104 mg/ kg of
pantoprazole and 10 mg/ kg of chloroquine,and the rats in the normal control group and LPS group were intraperitoneally injected
with equal volume of normal saline. HPMECs during the logarithmic growth period were randomly divided into the normal control
group, LPS group, positive control group, pantoprazole low — and high — dose groups and pantoprazole high — dose + chloroquine
group. HPMECs injury model was established by adding 100 pg/ mL of LPS to cells in other groups except the normal control
group (equal volume of normal saline). 100 nmol /L of dexamethasone was added to cells in the positive control group,and 40 pg/ml
and 80 pg/ mL of pantoprazole were added to cells in pantoprazole low — and high — dose groups respectively. 80 pg/mL of
pantoprazole and 5 pmol/L. of chloroquine were added to cells in pantoprazole high — dose + chloroquine group. The pathological
changes of lung tissue of rats were detected by the hematoxylin — eosin staining, and the wet/ dry weight ratio (W/ D) of lung
tissue was measured. The apoptosis of rat lung tissue was detected by the TUNEL staining. The levels of tumor necrosis factora
(TNF - «) , interleukin — 6 (IL — 6) and interleukin 18 (IL — 1B) in lung tissue and HPMECs were detected by the enzyme —
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linked immunosorbent assay (ELISA). The cell activity was detected by the CCK — 8 method. The expression levels of LC3,Beclinl,
mammalian target of rapamycin (mTOR) and phosphorylated mTOR (p — mTOR) in lung tissue and HPMECs cells were detected
by the Western blot. Results Compared with those in the LPS group,the lung histopathological score and W/ D ratio of rats were
significantly lower (P < 0.05),the levels of TNF — a,IL — 6 and IL — 1B in serum of rats and HPMECs were significantly lower
(P < 0.05),the number of TUNEL positive cells was significantly fewer (P < 0.05),the apoptosis rate and p — mTOR/ mTOR
expression level were significantly lower (P < 0.05),while the expression levels of LC3 1l /LC3 I and Beclinl were significantly
higher in the positive control group and pantoprazole low — and high — dose groups (P < 0.05). Conclusion Pantoprazole can
regulate autophagy through the mTOR signaling pathway and play a protective role in ALI model rats and HPMECs injury.

Key words: pantoprazole; acute lung injury; human pulmonary microvascular endothelial cells; mTOR signaling pathway ; autophagy;
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A. Normal control group B.LPS group C. Positive control group D. Pantoprazole low — dose group E. Pantoprazole high — dose group

F. Pantoprazole high — dose + chloroquine group

Fig. 1 Pathological changes of lung tissue of rats( x 400)

67



B, 'flg % 20224E2 A5 H 4531 %5 3 1)
Pharmacy Arficles China Pharmaceuticals Vol. 31,No. 3, February 5,2022

®1 KARMALRFEFITES W/ DE.MFXREEFREMBARATHERILR (X £5,n =8)

Tab.1 Comparison of lung histopathological score, W /D ratio,serum inflammatory factor levels and apoptosis of rats(X +s,n=8)
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VE G R IR, P < 0. 05; 508 ZABLAILE P < 0. 05; 5 #Fiedink H 7 F4E P < 0. 05,835 k4,

Note: Compared with those in the normal control group, P < 0.05(for Tab. 1 and Tab.3 - 4);Compared with those in the LPS group,*P < 0.05
(for Tab. 1 and Tab. 3 —4);Compared with those in the pantoprazole high — dose group,*P < 0.05(for Tab. 1 and Tab.3 —4).
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A. Normal control group B.LPS group C. Positive control group D. Pantoprazole low — dose group E. Pantoprazole high — dose group
F. Pantoprazole high — dose + chloroquine group
Fig.2 TUNEL staining results of apoptosis in lung tissue of rats( x 400)
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Fig. 3 Apoptosis of HPMECs detected by the flow cytometry
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1. Normal control group 2. LPS group 3. Positive control group 1. Normal control group 2.LPS group 3. Positive control group
4. Pantoprazole low — dose group 5. Pantoprazole high — dose group 4. Pantoprazole low — dose group 5. Pantoprazole high — dose group
6. Pantoprazole high — dose + chloroquine group 6. Pantoprazole high — dose + chloroquine group

Fig.4 Expression of LC3 and Beclinl in lung tissue of rats Fig. 5 Expression of LC3 and Beclinl in HPMECs

F4 KRFELF HPMECs 28 LC3,Beclinl,p - mTOR / mTOR R3iE K FLLE (X = 5)
Tab.4 Comparison of LC3,Beclinl and p—- mTOR /mTOR expression levels in lung tissue of rats and HPMECs(X = s)

3l LC3M /L3l Beclinl p—mTOR/mTOR
Hia(n=38) HPMECs 84 (n = 3) B (n HPMECs 2. (n = 3) WAL (n= HPMECs 2848 (n = 3)

EFARA 0.64+0.05 0.94+0.09 0.22+0.03 0.87+0.09 0.11+0.01 0.13+0.01
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Pl 142.289 134.758 115. 046 117.043 132.246 121.035

PR <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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1. Normal control group 2. LPS group 3. Positive control group
4. Pantoprazole low — dose group 5. Pantoprazole high — dose group
6. Pantoprazole high — dose + chloroquine group
Fig. 6 Expression of p— mTOR and mTOR in lung tissue of rats
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Fig.7 Expression of p— mTOR and mTOR in HPMECs
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