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Effects of 20 Hz sinusoidal or 20 Hz square wave stroboscopic
illumination on the eyeball growth in guinea pigs

DI Yue', LU Na**, ZHOU Xiao-dong’ , LUO Xiu-mei’, QIAO Tong'*

(1. Shanghai Children’ s Hospital, Shanghai Jiaotong University, Shanghai 200062, China; 2. Huashan Hospital
North Area, Fudan University, Shanghai 201907 ; 3. Jinshan Hospital, Fudan University, Shanghai 201508 )

[ Abstract] Objective To investigate the effect of prolonged stroboscopic illumination exposure on the growth of
eyeball of guinea pig. Methods Thirty 2-week-old guinea pigs were randomized into three groups (n =10 for each). Two
strobe-reared groups were raised with 20 Hz sinusoidal and 20 Hz square wave stroboscopic illumination, respectively. The
control group received usual light illumination. The illumination intensity was 500 lux. All animals underwent refraction and
biometric measurements prior to and after 2, 4, 6 and 8 weeks of treatment. Finally, flash electroretinograms were com-
pared, and retinal microstructures were examined. Results There was a significant correlation between refractive errors
and axial eye elongation, and myopia increasing was observed with eye elongation. After 8 weeks of treatment, the animals
raised in 20 Hz sinusoidal and 20 Hz square wave stroboscopic illumination were (-0.75 £0.79)D and (-1.50 £0.91)
D more myopic than the group raised in continuous illumination. The implicit time of the a-wave was delayed by 3.8 and
7.9 ms, respectively. No significant difference was found in retinal ultrastructures among the three groups. Conclusions
Chronic exposure to 20 Hz sinusoidal or square wave stroboscopic illumination alters the emmetropization of the guinea pig
eye to some extent.
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Note. A. The high-frequency controller of 20 Hz sinusoidal or square wave stroboscopic light. B. The refraction of guinea pigs meas-

ured using an auto refractometer. C. The waveform by guinea pig eyes measured by FERG.

Fig.1 Experimental condition of 20 Hz sinusoidal or square wave stroboscopic illumination
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Tab.1 The refraction, axial length and curvature of eye in three guinea pig groups at each time point

21571 [ [E] Time points
Groups 0 J& wk 2 J& wk 4 & wk 6 J& wk 8 J& wk
20 Hz IE5Z3k 4.13 £0.27 3.43 +0.59 2.58 0. 46 2.28 +0.42 2.28 +0.49
e 20 Hz J7i% 4.1+0.29 2.72 +0.58 2.07 £0.5 1.8 +0.52 1.53 £0.49
-ﬂ}ﬁx X 2 4.15+£0.32 3.8+0.35 3.33+0.49 3.18 £0. 46 3.03 +0. 49
Refraction
F 0.072 11. 03 17. 05 22.27 23.21
P 0.93 <0.05 <0.05 <0.05 <0.05
20 Hz IE3Z3 6.92 +0.09 7.29 0. 06 7.48 +0.07 7.59 +0.11 8.07 £0. 18
Wl 20 Hz J7i% 6.89 +0.24 7.36 £0. 18 7.59 £0. 36 7.78 £0.23 8.25 +0.09
. X HEZH 6.89 +0.24 7.1+0.18 7.34 +0.36 7.52+0.23 7.85 0. 10
Axial length
F 0.04 7.74 1.92 4. 81 22.62
P 0.97 <0.05 0. 167 <0.05 <0.05
20 Hz IE3% 3k 3.19 +0. 26 3.31+0.22 3.45 +0. 14 3.50 £0. 13 3.52 £0. 15
sl 20 Hz Fif 3.32 +0.32 3.35+0.19 3.43 +0.25 3.51+£0.12 3.54 £0. 12
e it HRAL 3.15£0.12 3.33£0.19  3.46£0.15  3.52£0.08 3.53 £0. 04
Curvature
I 1.18 0.11 0. 06 0.03 0.11
P 0.322 0. 898 0.939 0. 969 0.9

JEGRE R D, Al R A R BE A2 mm,

Note. Reraction unit: diopter. The unit of corneal curvature and axial length; mm.

2.2 £8FER=HBEREERRIMILE

AR SR A WA (F =23.2,P
<0.05) ,Bonferroni 2 H L4 i /= 45 41 (8] 25 5+ ¥4

* SRy 2 2 A R

* represents the significance of the inter-group difference using ANOVA.

BEM(P<0.05), =R 2590 B &
(F=22.6,P<0.05),ZH LK =450 BE
PE(P<0.05), WKl 3, %5 8 JEIIF,20 Hz iF 2% i 4
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Fig.2 Correlation between axial length and refraction in the three guinea pig groups
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Fig.3 Comparison between refraction (A) and axial length

(B) in the three guinea pig groups at 8 weeks old
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F2 SRR IADEIL R B HLIE (F-ERG) B A5 R (x = 5)
Tab.2 Comparison of F-ERG between the three guinea pig groups

. X a b %
i [R] S e
o g e . el
Implicit/ms Amplitude/pnV Implicit/ms Amplitude/pV

20 Hz 1E5% % 11.5 £3.66 5.15+£3.87 36.6 £2.23 13.9 £3.98

20 Hz 77 11.4 +£3.22 5.19+3.34 36.9 +£2.27 14.0 4. 15

0 week X B 11.2 +£3.69 5.02 £3.93 36.5£1.69 13.7 +4.27
F 0.016 0. 007 0.143 0.017
P 0.98 0.993 0. 867 0.984

20 Hz 1E5% 3% 16.3 £4.85 8.98 +4.89 34.3 +3.55 13.0+£2.78

20 Hz J7i% 20.4 £3.21 10.3 £6. 56 35.8 £2.44 12.8 £2. 69

8weeks Xf B 11.4 £2.29 7.85+1.74 35.5+2.67 13.1+1.82
F 14. 565 0.772 0.797 0. 06
P <0.05" 0.47 0.459 0.942

TE: 0.024 <0.05,20Hz IESX% VS XFHEZL P =0. 044 <0. 05 ,20Hz J5if¢ VS XHEZ P <0.05,
Note. Comparison of ANOVA ( Bonferroni) (20 Hz sinusoidal wave group vs. 20 Hz square wave group, P =0. 024 <0.05. 20 Hz sinusoidal wave group

vs. control wave group, P =0.044 <0.05. 20 Hz square wave group vs. control group, P <0.05.

.20 Hz IESZIAINL (A) ,20 Hz J5 AN ZH (B) Ko BR2H (C) MR IS5 H HL A (HE x 100, A7 R 20 wm) .
B4 iR S DU | k2 R B A0 IR Y 4 41 2 45 4

Note. 20 Hz sinusoidal wave group (A), 20 Hz square wave group (B) and control group (C). H&E staining, x 100, bar =20 pwm.

Fig.4 Histological structure of the sclera, choroid membranes and retina
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