DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol21 NO.11 JUN.2021 2023 .

doi: 10.13241/j.cnki.pmb.2021.11.005

M SRR ] A A 22U 330 J 5 3 S TR PRy s i

OB FRS NI FRR KA EORC
(1 ZSEREERZEMESHIREZEER G B4 7100322 BEE{EESEBA S 1L ST FH 0 9 Uit 332900)

BE B3 S AT R AT T 6 B0 E £ 20 e N S PeA 2 38 RS- BB BRI v iR 4 B 4 BRI R
e B ATRSNESR, 2R B T H A (21% 0) A E.(1% 0,) 3135 T 4 22 30 min, #) i Western blotting . B 7& M A M 25 Jr k4 m)
iy ﬁl‘}%ﬁkiéiﬂ% B & 58 2.0 oL P 5 R B B 09 B M e RO KT RS- RUBR AR EALHE S AR ELISA . %o 9% 3RS 7 ik A
W F LR P SRR A SRR A SRS A, ER AL T HEAID G W S L0 0P SRR A R AR B 5 R BE

ﬂ%&‘iﬂéﬁﬁk\ P R K R F E I E AL(P>0.05); ELISA ?é%i&’r ARA T 2T B LA AR LA ) 4 4R P 5 B K T AR 5.6%
(3 40 vs. B A2 1 15.86+2.19 v8.13.0221.21, P<0.05 ) ; 5,95 % .45 B 32 7, 4045 T xF MR L0, AR A28 4k ) 4 6.2 L 19 64 - 585 % m

SR oA T RmR R, mAS M oA Ei: E%?Mﬁtéﬂﬁﬁl WA ARE AT S AW o £ ISR R 09 &
PRATAR AR A B E 3 n £ 4w L ) SE A PA 22 36 R B RBR A9 AL
KR B A & 4w e SRR
B4 25 :R-33;R322.923;R852.11  CkFRIAFD:A XEHE:1673-6273(2021)11-2023-05

Effects of Hypoxia on Synthesis and Release of Glutamate Acid
in Utricle Hair Cells*

ZHANG Min', LI Jia-hui', LIU Yu-hui', LI Cong-cong', HUANG Li-guf, WANG Xiao-cheng'®
(1 School of Aerospace Medicine, Air Force Military Medical University, Xi‘an, Shaanxi, 710032, China;
2 Lushan rehabilitation and recuperation center, joint logistics support forces, Jiujiang, Jiangxi, 332900, China)

ABSTRACT Objective: To investigate the effects of hypoxia on the synthesis and release of glutamate acid in utricle hair cells in
guinea pigs. Methods: Bilateral utricles of 4-week-old guinea pigs were isolated and treated in a constant oxygen (21% O,) and hypoxia
(1% O,) condition for 30 minutes, respectively, in vitro. Western blotting and enzyme activity analysis were used to detect the activity and
expression of glutaminase in hair cells and evaluate the change of synthesis of glutamate acid. The distributions of glutamate acid in
utricles were detected by ELISA and immunofluorescence. Results: After exposed to hypoxia, the expression and activity of glutaminase,
which are the key enzyme for synthesis of glutamate acid, did not change significantly. However, compared to the control group, ELISA
results showed a 5.6% reduction of glutamate levels in hypoxia group (P<0.05), the results of immunofluorescence indicated that
glutamate acid was more widely distributed in the basal area than area that close to kinocilium in cytoplasm of utricle hair cells in
hypoxia group. Conclusions: Hypoxia treatment did not change the glutamate synthesis of hair cells, but increased the release of
glutamate acid significantly in utricle hair cells in vitro.
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Fig. 1 Comparison of expression and enzyme activity of glutaminase
protein between two groups
Note: (A) Representative immunofluorescence images of glutaminase(red)
and phalloidin(green) in control and hypoxia group. Scale bar, 100 pm. (B)
Representative western blot images and statistical analysis of glutaminase
expression in control and hypoxia group. (C) Comparison of glutaminase
activity between control and hypoxia groups. Data were expressed as x +

SEM, n>6, ns: no significance.
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Fig.2 Comparison of glutamic acid levels in utricle tissues of two groups
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Fig. 3 Comparison of glutamate distribution in hair cells between two groups

Note: (A) Representative immunofluorescence images of glutamate(red) in area that close to kinocilium in cytoplasm of utricle hair cells in control and

hypoxia group. Scale bar, 100 pm. (B) Representative immunofluorescence images of glutamate(red) in area that close to basal membrane in cytoplasm of

utricle hair cells in control and hypoxia group. Scale bar, 100 um. The pattern diagram of vestibular hair cells in the figure is quoted from Vestibular

Function Examination Technology, YU Li-shen, 2013
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