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Changes of S-opsin expression in guinea pigs with flickering
light-induced and form-deprived myopia
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[ Abstract] Objective To observe the changes of S-opsin expression in guinea pigs with flickering light-induced
and form-deprived myopia, and to investigate the causes. Methods  Thirty-six two-week-old healthy guinea pigs were ran-
domly assigned to three groups: Flickering light-induced myopia group (FLM group,n =13), form-deprived myopia group
(FDM group,n =12) and control group (n =11). For the FLM group, the cages were equipped with astroboscope (0.5
Hz), and LEDs were used as the light source. The right eyes of the guinea pigs in FDM group wore translucent goggles
which did not interfere with the normal activity of their eyelids. No special treatment was given to the guinea pigs in the nor-
mal groups. All measurements were performed prior to and then after 6 weeks of treatment. The first measurement day was
recorded as O week. Biological parameters, such as the refraction, axial length ( AL) and corneal radius of curvature
(CRC), were measured and fundus photography is performed before and after 6 weeks of the treatment. The expression of
S-opsin was observed and analyzed by immunofluorescence technique and image analysis system. Results Before the treat-
ment, no significant difference was found in three biometric measurements including refraction, AL and CRC between the

groups at 0 week (P >0.05). After the treatment for 6 weeks, significant differences were found in changes of both the bi-
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ometric measurements between the FLM and control groups, and between the FDM and control groups (P <0.05). Howev-

er, no significant differences were found in the changes of CRC among the FLM, FDM and control groups( P =0.358) , in

dicating that myopia models were established successfully. No significant differences were found in the changes of values of

refraction, AL and CRC between the FLM and FDM groups (P >0.05). Expression of S-opsin differed in the FLM and

FDM groups. For the mean gray values of green channel,compared with the control group respectively, significant differ-

ences were found in both the FLM and FDM group (P <0.001). The mean gray value of green channel of the FLM group

was higher, however the mean gray value of green channel of the FDM group was lower. Conclusions

Both guinea pig

models of flickering light-induced and form-deprived myopia can be established successfully. S-opsin is increased in the

flickering light-induced myopia model and decreased in the form-deprived myopia model, indicating that the mechanisms of

formation of these two experimental myopia models may be different.
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Tab.1 Values of biological parameters of the three models at week 0 and week 6

415 JEIERE/D MR 4 B/ mm FARRE I F 42/ mm
G/ Refraction AL CRC
Toups
P 0 J4 6 J4 0 J4 6 Ji 0 J& 6 J
4
VLM 3.60 +1.30 -4.24+2.49" 6.51 +0.23 7.49 +0.34 " 3.60 +£0. 16 3.96 £0.09
FLM group
4]
FDM £ 3.47+£1.13 -3.64+2.40" 6. 60 £0. 30 7.44 £0.36 " 3.62 £0.10 4.01 £0.11
FDM group
R4
XyAREL 3.71 £1.13 0.39 +1.28 6.47 0. 14 6.98 +0. 15 3.59 +£0.07 4.02 £0.06

Control group

TE AR S IR, * P <0. 05,
Note. Compared with the control group, * P <0. 05.

w2 WH6 G BRSBTS x £ 5)

Tab.2 Changes of the biological parameter values after treatment for 6 weeks

415 JE ' AR AAH/ D
Groups Changes of refraction
FLM 41 *

FLM group -7.85%2.29
FDM 4 *
FDM group -7.11 £2.37

if BB 4

XiiRa -3.32+1.24

Control group

MRt B R A B/ mm FARE i R R A/ mm
Changes of AL Changes of CRC
0.98 +0.24* 0.36 0. 18
0.84 +0.27* 0.39 0. 11
0.51 0. 08 0.44 0. 09

TE . FoR 53 I, * P <0.05,
Note. Compared with the control group, * P <0. 05.
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FLM#
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FDM#4
FDM group

Control group

F3 956 JH5 S-opsin M THIREM(x = 5)
Tab.3 Mean gray levels of S-opsin after

experiment for 6 weeks

44 Groups n JKIEAE Gray valves

FLM 4 FLM group 13 95.53 +18.58 "

FDM 41 FDM group 12 74.62 £5.90 "

X HRZH Control group 11 83.88 £9.16

AR SR AL, * P <0.05,
Note. Compared with the control group, * P <0. 05.

opsin

KEE
Gray value

. A S-opsin OB RER F, SREOHE YN S-opsin, 1 €5 1Y b 41 4% ; RC. BIGAIIEE , OPL. AU 2, ONL: 4MZ 2, IPL.: 4 R
2 INL: W2 GCL M1 2 s FR R 25 wum, B XTOB IR AR 5 L 8RO 2 4 (il 18 K (A SR A7 2 e e, 3R S IR AH

o, * P <0. 05 B LA 208 + R s,

B 1 S-opsin RBEICHIE FFFE 24T

Note. A: Images of S-opsin taken by confocal laser scanning microscopy. DAPI labeled cell nuclei ( blue) co-labeled for S-opsin localization ( red) ;

RC:Retinal photoreceptor cells, OPL: Outer plexiform layer, ONL: Outer nuclear layer, IPL: Inner plexiform layer, GCL; Ganglion cell layer; Scale

bar =25 wm. B: Semi-quantitative analysis of S-opsin content by mean gray values of green channel. Compared with the control group, * P <0.05. All

the data are expressed in (x % s)

Fig. 1
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Immunofluorescence and semi-quantification analysis of S-opsin protein expression
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