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Abstract
Associated Neuro-ocular Syndrome (SANS) and microgravity, Sprague-Dawley (SD) rats with a tail-sus-

To investigate the correlation between the relevant characteristic parameters of Spaceflight-

pended animal model were utilized. Ultra-Long Scan Depth Optical Coherence Tomography (ULOCT)
system was set up to measure the characteristic parameters of the rat eyes (corneal thickness, anterior
chamber depth, lens thickness, vitreous chamber depth, and axial length), and an Ultra-High-Resolution
Optical Coherence Tomography (UHROCT) system to measure the sublayer structural parameters of
the rat fundus (retinal nerve layer, inner retinal layer, outer retinal layer, choroid, and sclera thickness).
The results came from the fundus photographs showed that there were no obvious symptoms of optic
disc edema. However, the results came from ULOCT and UHROCT showed the significant changes in
the rat eye structure: corneal thinning (p<0.01), axial shortening (p<<0.05), and outer retinal thinning
(p<0.01). These changes of characteristic parameters, especially the significant axial shortening, exhibit-
ed subclinical symptoms of SANS. This study provides a macroscopic animal model and a novel in vivo

ocular measurement method for investigating the molecular mechanisms of SANS at the microscopic lev-
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el in future researches.

Key words

Microgravity, Spaceflight Associated Neuro-Ocular Syndrome (SANS),

Optical Coherence Tomography (OCT), Shortening of axial length

0 51F

e E ZEMias iR s (NASA) W5 R B, P75
PR IRAE S5 LR S 53 A 29% Fi160% 3R T i
PR PO R B AR, Foh e RS 3E 8 6 1~ H
DAL ALK B BRI TR AT S g s e
R ZE I LA R | Ik 46 FEs B | A 42 BE A A%
D155, GERR MR AR M2 IR 25 A 1iF (Spaceflight As-
sociated Neuro-ocular Syndrome, SANS) ®° . W4
RRER I A28 85% B BRI, PSR % 54 il )
e R R AU, A R ok A R A BT i e KPR AR
H g i DA 0] (9 SANS &9 AL il 2 1 1A 2 21 3 0
P e TR 0, (56 T SANS 52k 22 ] 19 4%
FHLHI ARG E R o T e E A s BT 3
WIS 56 9 A5 F R AN B, ELRAS K, IR G ST b
AIATHY SANS ST RN T 1 — 20 IR B 1) R

BLTIAN 4R A I RIG YT 7 2802 H AT LA 2 5% vl
FrEE ARG

2016—2021 4F b [5G J5 T Je 1 b w2 R Bl 5
Wb, BRI R LR 12 RS, s
R, BUS R RS, BB R BT . R0
L ZI] 0 7 30 B2 AT, IO AR X R I B e A5 8 Tl S RIS
A LA IS A A 2 R I Al Tk 8 M i A5 16 225 12 J&]
i VUL RT AL 400 o) B 2y 2 o e 225 ) el 7% I B R 1245
A b T AR R BRUBE AR AT AL s 2 i R e A
P, AE G AL SANS [ I PRI ARAE AR, X ]
fig SRR R . BUR B AR 25 SO B A I i e A
5, PRI A W4 7 A 23 457 78 ey s

PR R R K S AR T W2 A ROR
(Optical Coherence Tomography, OCT) [K H: A8 & iy
ST PR AT A A T Bk T g E 2= Y] i, w]
DA D LR ARERIE . OCT i FHARAR TG I XF 41 21



BT A KT & 0 P R AR KIR AT AR T EAT BAGEHEA 0 B R RALK AR K AD 22 IR 25 S AEHT 5L 909

HEFT T A4, T OG-, 5 R 2 U St
SR8 0 S 58, T LA 2 AR T S K T
3, DR A R 28 00 v A5 8 25 1 %l B8
(B ABFRERE A AT OCT, 4R AT
TEPIRERAE 2500 i, B0 TAER St v A
5 e 1 7 S A R

NASA Wi ] OCT XL K 51 #E 47 HR AR AG A, XF
HG AT 0 MR 2 B0, o 26 8 R 3 R B O 8
AR B AR, I ELL T 5 25, IV I £ S 1 A
AP ERE . i, ASCRI IR A OCT 258
S K 0 PR LA R SRR F S A 7O, Ay e vy 28
VT AT SANS Sl A R (H/E 1A B 3 4 1E 2 550
AT AIH T

L Me5EI5k

1.1 ¥
1.1.1 o4

LB ok F SPF 2 P Sprague Dawley K
18 H, {RE Ny 220~240 g. FTA sh¥ 3 7EprifEsL i &
ZM G : 18~23 G5 W : 40%~65%) T 1R 5%, If
TEPRSE G ISR B R 15 Ix B9 451 N HEAT 12 h (i WIS
PAT o K 18 HOR BB ML g Bl X BRZH | X HR—A>
AAMER A, BA% 6 Ho i KRS
[F) PREE S o M ) 75— A 5 P B 2 SR 3 (3
BEFAG), 55 0 R & Fir A K R 1A A IR PR IE 2
5, HCVE R AL R LBl . — RS- T
BT, /T4 0, 3, 8, 10, 13, 18, 24, 27 KHK
BRUARHEE , 7ESCEREE 27 KA AT L Z 40 A Y R e R
PRI R B, P FH G bk 4 e A i ) A BRI 0 R R
W)R S8 AU AL 5 IR R 5T 25 (AR-
VO) “SCTAEMR S W a7 #7908 .
A AR B 2R M BE R R 7 S 56 2= LA sh 4 B A
FHZE G 2s K ERHE N BIFFE BE LA 3 4 4 BRI FH 2=
B2 E (IR B 145 wydw?2022-0191, WIUCAS
22040701) .
1.1.2 MEAKXRER

KRR IR UG T, M SANS A 7 >
(UWLIE 1), BRI K B H I 5, X HR2H 5 5e e 21
149 D) SR FHTRH ] S 560 25 AR 5 o BT A R Rk 1 M 1) 5
— G, B A KRB 75% B ISR

K1 KRB

Diagram of rat tail suspension

Fig. 1

THEE, B R ZY 20 em. T84 1 em BB TR
FRURE E G ) 1, A 2R ey 1) P ) 28 Al o AN 5 1 Bk
Fefil o K U BE 20 A 40 2 DU AR 3P B R I fin 3
Ji s 30 v 2 R B ELAR BB Y 2 em, ) 05 KRR
J2 T, e i e A e T TR A B AT, R
Fi SRR, S5 A, i R o4 i i T, {HL AN
JE DI S BB M T R AR e i, BRI
(] PRAF R B TS AR AL, B RGN 5 7K P 2k 52 -30°¢
Ao KRBT AT #E KT T 360° H RS 3l . S0 i )
PREFIERF AR IR FE A, BTA KA 3 KK .
1.2 {48
1.2.1  MAEAREKERE

% F Phoenix Micron IV /)Nal 4y £ 9 5 82 12 A
BARGEXT KA TTEAR L M BB S kA . J ek K
FRUBRIR A PR AR [ IR, SR 5 7 K BROBLIR i &2
D7 ¥R A B i R v AT , 3 A, 0 2
27 Y MR HEERE TR B R 10, (B Fe A Sy s W T
HeA T T ARGk 2Z 8] 82 ket R ROl
S L, RGN B, AR T AR
Tt s aiE s S T A — K #r e R
A O 4 al B AR, S B R R 5 A% AL R R A
B A 2(a) B, JHHE G Sk A iR 2 K SRR TS I AT
DB BI AT A A0 AR TS R o RIS PRIl AR 25 A AR 4l O
A2 BT A TR RS G WAl 257K B TR 5 A7 A
1.2.2 BREEXFETHELDE

R FH R TR B2 O 2% A - W7 )22 49 4 (Ultra-Long
Optical Coherence Tomography, ULOCT., H.0» i
K 840 nm, 4 L 45 nm, F 53 HFF 10 pm, BARE
B 7.20 mm) I 5K BUIRFAH CHRRE S5, OCT H



A AR S AR

Chin. J. Space Sci.

2023, 43(5)

. |.| R S

(b) KEUBKIRE OCT £MR %,

910
Inner -~ GCL+RNFL o
Ol{te‘l‘ — Choroid
retina = —faeu_ _—
Sclera !
B2 KEBBGEEM. (a) KRIRISER, OD FR4HR,
(c¢) REMEHEE OCT KBRS AT Z FBRANZUCE Lo FHEELL T 200 pm AR
Fig. 2

Schematic representation of rat ocular imaging and analysis. (a) Rat fundus color photograph (OD

represents the right eye), (b) rat ultra-long depth OCT imaging of the entire eye, (c) rat high-resolution OCT

fundus imaging with layer boundaries and definitions, with the white vertical line representing a 200 um scale
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Statistical graph of rat ocular feature parameters (a) and sublayer parameters of

the fundus (b). The data indicated that after suspension of one month there was a significant

decrease in axial length and outer retina thickness
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