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[ Abstract )

affects protein expression levels, which are mainly evaluated by Western blot. No systematic study has investigated

Objective  The pathophysiological process of acute high-altitude hypoxia-induced lung injury

changes in internal control proteins as calibration loading amounts. Methods Lung injury at an altitude of 6000 m
was induced in a low-pressure, low-oxygen chamber for 8, 24, and 72 h using C57BL/6] mice. Establishment of the
model was confirmed by hematoxylin and eosin staining. Expression levels of various internal control proteins,
including vinculin, a-tubulin, eukaryotic translation initiation factor 5 ( EIF5), B-actin, and glyceraldehyde 3-
phosphate dehydrogenase (GAPDH) were detected by Western blot, and total protein expression was detected by
Coomassie blue staining. Furthermore ,the lung injury model in vitro was establised by using, Bronchial epithelial cell
(BZAS-2B) andhunman umbilical vein endothelial cells (HUVECS) confirmed by TUNEL staining. Expression levels
of internal control proteins were detected by Western blot, and total protein expression was detected by Coomassie Blue
staining. Results Acute 8, 24, and 72 h hypoxic models were successfully established in lung tissue, demonstrating
consistent total protein expression and stable levels of the internal reference proteins vinculin, a-tubulin, EIFS, and
B-actin. GAPDH expression was elevated in the HH8 h, HH24 h, and HH72 h groups compared with the normoxia
(Nor) group, but only the increase at HH72 h groups was significant. Similarly, 8, 24, and 48 h hypoxic models
were successfully established in BEAS-2B cells and HUVECs, with consistent total protein expression. In BEAS-2B
cells, expression levels of the internal reference proteins B-actin and GAPDH were consistent with the normoxic
control (NC) group, while vinculin, a-tubulin, and EIFS expression levels were significantly reduced under hypoxic
conditions for up to 24 h. In HUVEGCs, vinculin and o-tubulin expression levels were also consistent with the NC
group, while EIF5, B-actin, and GAPDH expression levels were significantly reduced at 8 h and increased at 48 h.
Conclusions  Acute hypoxia induces lung tissue injury, and protein expression levels of the internal reference
proteins vinculin, a-tubulin, EIFS5, and B-actin are stable, making them suitable internal references for Western
blot. Additionally, Western blot detected differential expression levels of the internal reference proteins vinculin, -
tubulin, EIF5, B-actin, and GAPDH in BEAS-2B cells and HUVECs, as the most important in vitro lung tissue
models of hypoxia-induced injury.

[ Keywords] high-altitude hypoxia; lung injury; internal control protein; total protein
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Figure 1 HE staining of lung tissue induced by hypobaric-hypoxia
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7 : A Western blot KM ftiZ1 21 H vinculin , a-tubulin  EIF5  B-actin 1 GAPDH & H #3X ; B vinculin 7§ H 23k 7K ¥ ; C: a-tubulin F H 3£
A5 D: EIFS ERIKK T B S SRS DR 5 GRS F 2 B-actin ZE 13R35K T ;J: GAPDH ZE [13RIAK TV H BE % T
Wt R AR RE R, SR AL, T P<0.05,
B2 RS SR BHZU vinculin a-tubulin (ETF5  B-actin,GAPDH £ F 1A FILEH /K F-
Note. A, Protein expressions of vinculin, a-tubulin, EIFS, B-actin, and GAPDH in mouse lung tissue under hypobaric-hypoxic conditions
were detected by Western blot. B, Relative level of vinculin protein. C, Relative level of a-tubulin protein. D, Relative level of EIFS protein.
E, Image of total proteins stained with Coomassie blue on gel. I, Relative level of GAPDH protein. J, Relative level of B-actin protein. H,
Quantitative analysis of total proteins stained with Coomassie brilliant blue on gel. Compared with Nor group, * P<0. 05.
Figure 2 Protein expression of vinculin, a-tubulin, EIF5, B-actin, GAPDH and total protein in injury lung tissue

induced by hypobaric-hypoxia
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1. A BEAS-2B 7R [R] i [A] it 4805 Y 4L P8 T2 TUNEL %45, ; B. HUVECS 75 8] 8] S 4805 59 40 f 95 7~ TUNEL %%, ; C . BEAS-2B 7~ [5] i [7]
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448 h AL, T P<0. 05,7 P<0. 01, P<0. 001,

" P<0.05; 55t

B3 BT BEAS-2B Il HUVCES 4145 fi5i s i
Note. A, TUNEL staining of BEAS-2B cells suffering hypoixa at different time point. B, TUNEL staining of HUVECS suffering hypoixa at different
time point. G, TUNEL positive rate of BEAS-2B cells suffering hypoixa at different time point. D, TUNEL positive rate of HUVECS cells suffering
hypoixa at different time point. Compared with NC group, * P<0. 05. Compared with H48 h group, "P<0.05, ™ P<0.01, " P<0. 001.
Figure 3 Establishment of a hypoxia-induced damage model in BEAS-2B and HUVCES
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Wt Wi g (LR F ~ G : B-actin F1 GAPDH 2R 1 FRGK ST 4528  H B TE ShIr e i e (8 S B 19 A9 52 3 20T 5 1 Weestern blot A5 ik 46
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GAPDH I8 I FIRGUTTH R P BECE S se i e (0 SR e B, 5 O IR L, * P<0.05, ™ P<0.01; 5 8R4 8 h 2
L, *P<0.05, *P<0.01,

4 BYEE S BEAS-2B Al HUVCES H vinculin ,a-tubulin \EIF5  B-actin  GAPDH 2K [ 3¢ ik il s 25 11K
Note. A, Protein expressions in BEAS-2B under hypoxic conditions were detected by Western blot. B~ D, Relative level of vinculin, a-
tubulin, and EIF5. E, Image of total proteins stained with Coomassie brilliant blue on gel. F~G, Relative level of B-actin, and GAPDH. H,
Quantitative analysis of total proteins stained with Coomassie brilliant blue on gel. 1, Protein expressions in HUVCES under hypoxic conditions
were detected by Western blot. J~L, Relative level of vinculin, a-tubulin, and EIF5. M, Image of total proteins stained with Coomassie
brilliant blue on gel. N~O, Relative level of B-actin, and GAPDH. P, Quantitative analysis of total proteins stained with Coomassie blue on
gel. Compared with NC group, * P<0.05, ** P<0.01. Compared with H8 h group, *P<0.05, *P<0.01.

Figure 4 Protein expression of vinculin, a-tubulin, EIF5, B-actin, GAPDH and total protein in injury BEAS-2B
and HUVCES induced by hypoxia
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