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Abstract

¢ AIM. To investigate the effects of hypobaric hypoxia in
plateau on tear indexes and related anatomical structures
in rabbits.

e METHODS.: A total of 18 healthy New Zealand rabbits
were selected and randomly divided into plateau group
and control group, with 9 rabbits (18 eyes) in each group.
The plateau group was housed in the Simulated Climate
Cabin for Special Environment of Northwest of China,
simulating hypobaric hypoxia at an altitude of 6 000 m.
The control group was housed in a clean animal room
with atmospheric pressure and oxygen. Changes in the
tear meniscus height and non - invasive tear break - up
time were detected by using RHCT-1 corneal topographer
dry eye comprehensive analysis system, changes in tear
secretion was measured by Schirmer | test, before
intervention and on the 3, 7 d, 2 and 4 wk. Meanwhile,
the changes in tear composition before and after
intervention in the plateau environment were analyzed
using Raman Spectroscopy. The histopathological
changes of the lower lid conjunctiva, cornea, lacrimal
gland, and Hardarian gland were observed by
hematoxylin - eosin ( HE ) staining after 4 wk of
intervention, and the expression of mucin 5AC
( MUCSAC ) in conjunctiva was detected by
immunohistochemistry.

¢ RESULTS: Compared with the control group, Schirmer
| test, tear meniscus height, first and average non -
invasive tear break - up time in the plateau group
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decreased significantly since 3 d, and the difference was
significant with the extension of observation time ( P<
0.05). The above indexes increased from 2 wk. After 4 wk
of intervention, the protein and lipid content of the tear
composition of rabbits in the plateau group increased,
and the nucleic acid content decreased compared with the
pre - intervention period. Compared with the control
group, rabbits in the plateau group showed thickening of
corneal stromal edema, an increase in the number of
conjunctival cup cells, increase in the level of expression
of MUC5AC, an increase in the level of expression of
MUC5AC, an atrophy and flattening of cytoplasm in
lacrimal epithelial cells, an enlargement of glandular
lumen, and no obvious destructive changes in the
Hardarian glands.

¢ CONCLUSION: Acute plateau environment can destroy
the homeostasis of rabbit ocular surface, so that the tear
secretion and the tear film stability decreases, but within
a certain period of time, rabbits undergo compensation
with the habituation to the hypobaric hypoxia
environment, which can increase the tear secretion to a
certain extent and restore the tear film stability.
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£1 THAKFFE NIBUT-first #1 NIBUT-average Eb#

[M(P257P75) ss]

NIBUT-first

A I Rl T3 d FWi7d T 2 wk T 4 wk
oy kil 18 40.00(39.33,40.00) 40.00(22.93,40.00) 40.00(22.98,40.00)  40.00(34.30,40.00)  40.00(23.95,40.00)
T R 18 40.00(29.88,40.05) 12.70(8.43,17.23)* 16.25(4.50,23.45)" 40.00(19.58,40.00)° 40.00(39.78,40.05) "
X2 0.434 37.103 19.005 0.767 0.305
P >0.05 <0.001 <0.001 >0.05 >0.05
41 IR _ NIBUT-average

Rl T3 d THi7d T 2 wk T 4 wk
xof i 18 40.00(39.33,40.00) 40.00(26.98,40.00) 40.00(24.63,40.00)  40.00(36.30,40.00)  40.00(24.35,40.00)
T R 18 40.00(32.10,40.05) 12.70(8.43,17.23)" 16.25(4.65,23.45)" 40.00(20.05,40.00)“° 40.00(39.78,40.05)
X 0.295 42.220 21.584 1.904 0.674
P >0.05 <0.001 <0.001 >0.05 >0.05

1. P<0.05 vs [F4] TR ;P<0.05 vs [FZH T 3 d;°P<0.05 vs R T 7 d,

Fx2 FWAHAKAERIE TMH b
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Xt HEZH 18 0.16(0.15,0.18) 0.16(0.14,0.18) 0.16(0.15,0.17) 0.15(0.13,0.16) 0.14(0.13,0.16)
[y 18 0.17(0.16,0.20) 0.13(0.11,0.14)*  0.13(0.11,0.14)" 0.15(0.12,0.16)" 0.14(0.12,0.14)"
X2 2.291 21.641 23.423 2.202 2.156

P >0.05 <0.001 <0.001 >0.05 >0.05

1 P<0.05 vs [F) 4L+ TR,

®3 FHARTRFEMEERS W ELLR

(X£S, mm/5 min)

2157 R %% R T3 d FH7d T 2 wk T 4 wk
X B2 18 18.67+3.77 19.06+2.41 19.78+2.60 20.06+2.41 19.06+5.26
= R 18 18.33+3.65 13.442.96" 12.56+1.92° 16.56+3.99°° 17.94+5.49°¢
! 0.073 38.944 89.894 10.148 0.384
P >0.05 <0.001 <0.001 <0.05 >0.05
1" P<0.05 vs [FZH T HRT ;°P<0.05 vs [FI4H T 3 d;°P<0.05 vs [F4H T 7 d,
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