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[ Abstract])

expression of various proteins. The expression of proteins was mainly detected by western blot,

Objective  The myocardial injury was induced by hypobaric hypoxia through regulating the
but the selection of
internal reference proteins and their variations have not been systematically studied. Methods Myocardial injury was
induced in a low-pressure, low-oxygen chamber simulating an altitude of 6000 m, for 24 and 72 h. Establishment of
the myocardial injury model was confirmed by hematoxylin eosin( HE) staining. Expression levels of internal control
proteins, including vinculin, a-tubulin, eukaryotic translation initiation factor-5 ( EIF5) , B-actin, glyceraldehyde-3-

phosphate dehydrogenase ( GAPDH) ,

expression was detected by Ponceau S and Coomassie Blue staining. An adult mouse cardiomyocytes (AMCMs) injury

cyclophilin B, and cofilin, were detected by Western Blot and total protein
model was induced by hypoxia for 12 and 24 h and confirmed by terminal deoxynucleotidyl transferase dUTP nick end
labeling ( TUNEL staining). Internal control proteins were detected by Western Blot, as in the in vivo model, and total
protein expression was detected by Ponceau S and Coomassie Blue staining. Results

established by hypobaric hypoxia for 24 and 72 h,

A myocardial injury model was
the total protein expression levels remained consistent. The
expression of internal control proteins including vinculin, EIFS, B-actin, cyclophilin B, and cofilin was consistent
between the control and model groups. Expression levels of a-tubulin were similar in the plain control and 24 h
hypobaric hypoxia group, but were significantly lower in the 72 h hypobaric hypoxia group compared with the plain
control group. GAPDH expression was significantly higher in the 24 and 72 h hypobaric hypoxia groups than in the
plain control group. An AMCM injury model was established by hypoxia for 12 and 24 h. Total protein levels and
expression levels of the internal control proteins EIFS5 and B-actin were consistent, but vinculin, a-tubulin, GAPDH,
cyclophilin B, and cofilin expression levels were higher in both hypoxia groups compared with the normoxic control
group. Conclusions EIF5 and B-actin may be the suitable loading control proteins for studies of hypobaric hypoxia-
induced myocardial injury using Western Blot. Total protein is also a good choice for hypobaric hypoxia studies.

[ Keywords] hypobaric hypoxia; myocardial injury; Western Blot; loading control proteins
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Note. A. HE staining of mouse heart tissue with injury induced by hypobaric hypoxia. Blue arrows. Swelling of cardiomyocytes.
Black arrows. Infiltration of inflammatory cells. Yellow arrows. Vasodilation of myocardial interstitial vessels. B. TUNEL staining
and statistical results of mouse heart tissue with injury induced by hypobaric hypoxia. Compared with the plain control group, P <
0.05, ™ P < 0.001. (The same in the following figures)
Figure 1 HE and TUNEL staining of mouse heart tissue with injury induced by hypobaric hypoxia
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Note. A. Protein expressions of vinculin, a-tubulin, EIF5, B-actin, GAPDH, cyclophilin B and cofilin in mouse heart tissue under
hypobaric hypoxic conditions were detected by Western Blot. Samples 1 and 2 are biological replicates from the same experimental
group. B. Relative expression level of vinculin protein. C. Relative expression level of a-tubulin protein. D. Relative expression
level of EIF5 protein. E. Relative expression level of B-actin protein. F. Relative expression level of GAPDH protein. G. Relative
expression level of cyclophilin B protein. H. Relative expression level of cofilin protein.

Figure 2 Western Blot test protein expression of vinculin, a-tubulin, EIF5, B-actin, GAPDH, cyclophilin B

and cofilin in injury mouse heart tissue induced by hypobaric hypoxia

B ARTEAR AR 72 h BOF O IR 2 H KT R
(E2C), tHZ, GAPDH 7EAKEAK 4 24 172 h
HE K 2F) o
2.3 ANERESEFSOMNBRGEROAEAR
P REBRKE
E— NS EE T B R RRIE, B

SeAE Western Blot #RZE W5 | N FH A B L% NC

Jefa (K 3A) , et 4 R R B K — 3
(K 3B) . FF[AIHF7E Western Blot Hi, 3k Fsf X 1
AT % i i e 0 (18] 3C) , &5 2R s A

Ti) P 1 DA 4R35 3 0 WL A0 A TR 1) 0 I 2 21
B ARE (K 3D),
2.4 AMCMs fifas BREER N EL

SO UL Jf 2 00 B 2H 2R S 48 4 e o 22 1Y
YR, TR0 LR B S 2 P s 1) E ST
RS, AT o0 78 B ST AMCMSs 43 55 7 5 1l &
fili b, i — BRI EAE T AMCMs 51405 9 AN [
NSk, & %6 TUNEL Y 668 & O L4
RS AR ST, W 1% 0, 5% CO, 5141
%012 F1 24 h, TUNEL L (255 (Bl 4) B flR



690

T SR B AR 2025 4R 5 4 33 B S

Acta Lab Anim Sci Sin,May 2025, Vol. 33, No. 5

& K P g »n
{x/ o b\\\ Q O Q = 1.5
A ¥ P O Bx. 3"
T T e °g
B & AN N ® —g
oS @\gﬁ @\g\"" 2L
N g " 2
< R == 104
1 2 1 2 1 2 22
180 kDa —— — ge
130kDa = 1 &8
100 kDa s L @ g 205
70kDa s - .28
— fnED
55kDa e S35
s
40kDa = B0 T T N
D XK B
35kDa NGNS
&F % L /5(\(5 O
25 kDa O R Y
SEIR AR
. - F \\%2& L
J KDa =
N =
R R
c PO AR A V.3 -F-
ANE S AV K a sl
G RIE RS K3 &
AT NS AN ~EE
X \\';\ﬁv'% \\‘;\¢\"v o=
S RN RN o T
¢ T Te 0 2]
2 1 2 1 2 W5
153 4B: R i
3 a = . B e S
100 kD2 — i s S SN == BN z 8
70 kDa ==_”-. i d 9—;:05-
55 kDa P e §3
[ -1
N 11111
-— e e D e ;0,( T T T
35 kDa -2 & T RO g
‘——-—g— PO 'S
25 kDa ‘= 5= 55 B Aa¥ P L
15 kDa i N x%‘;c“ &WQ\” 9\\\*‘
) A N
& R e

T ACNC IRFIALL S e (S A IR B IR A (4 B H A E 04T ; C. BB HBER S Sl i 14 D &
B 2% B3l i e € TR 8 T AT

B3 REARE S D RO B AU B S H K

Note. A. Image of total proteins stained with Ponceau S on nitrocellulose membrane. B. Quantitative analysis of total proteins
stained with Ponceau S on nitrocellulose membrane. C. Image of total proteins stained with Coomassie Brilliant Blue on gel.

D. Quantitative analysis of total proteins stained with Coomassie Brilliant Blue on gel.

Figure 3 Total protein expression level in injury mouse heart tissue induced by hypobaric hypoxia
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Figure 4 Establishment of a hypoxia-induced damage model in AMCMs
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Figure 5 Protein expression of vinculin, a-tubulin, EIF5, B-actin, GAPDH, cyclophilin B and cofilin in injury
AMCMs induced by hypoxia
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Figure 6 Total protein expression level in injury AMCMs induced by hypoxia
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