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Effect of inhibiting accommodation on ocular refractive
development of guinea pigs in different monochromatic lights

Abstract

QIAN Yifeng, CHEN Zhigang, XIAO Yanhui, LU Peirong

(Department of Ophthalmology, the First Affiliated Hospital of Soochow University, Suzhou Jiangsu 215006, China)

Objective: To investigate the effect of inhibiting accommodation on ocular refractive development of guinea pigs

in different monochromatic lights. Methods: Twenty-four pigmented guinea pigs were randomly divided into
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Keywords

three groups with 8 animals per group: short-wavelength light (SL, 430 nm) group, middle-wavelength light (ML,
530 nm) group and broad-band light (BL, 5 000 K color temperature) group. The right eyes of all animals were
treated by 1% Atropine solution once a day for 6 weeks. Measurements of ocular refraction, corneal curvature, and
axial length were performed at the start and the end of the study. Results: There was no significant difference in
bilateral ocular refraction for all groups at the beginning of the experiment (about 4.25 D, P>0.05) and in ipsilateral
ocular refraction among groups at the start of the experiment (P>0.05). But at the end of the experiment,
significant differences were detected between binocular refraction of the ML group (P=0.028) and the SL group
(P=0.0003), however, there was no significant difference between bilateral refraction in the BL group (P=0.7486).
There were significant differences in refraction between the left eyes of any two groups (P<0.05), between the
right eyes of the ML and BL group (P=0.001), and between the right eyes of the ML and SL (P<0.001) at 6 weeks.
No significant refractive difference was detected between the right eyes of the SL and BL groups (P=0.072). The
vitreous length was about 3.2 mm in bilateral eyes of all groups at the onset of the experiment (all inner- or inter-
group P>0.05). After the experiment, the bilateral difference in vitreous length was significant in the ML group
(P=0.0113) and the SL group (P=0.0017), but not significant in the BL group (P=0.9371). There were significant
vitreous differences in right or left eyes among the groups at the end of the experiment (P<0.01). There were no
significant inter-group (ipsilateral) or inner-group (bilateral) differences at any time in any of corneal radius of
curvature, anterior segment length and lens thickness (P>0.05 for all comparisons). Conclusion: 1% atropine can
strengthen the effect of vitreous elongation and myopic formation on guinea pig eyes in 530 nm monochromatic
light. Moreover, atropine can weaken the effect of vitreous shortening and hyperopic formation on guinea pig eyes
in 430 nm monochromatic light. Ocular accommodation response should involve in the mechanism of refractive
development of guinea pig in monochromatic light. Atropine can influence the refractive development of guinea
pig in monochromatic light possibly by inhibiting accommodation response.

refractive development; accommodation response; atropine; monochromatic light; guinea pig
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R1 LB R ZTENRS IR AGRILB LR (EH RS E LB R A B 48 1 5 WilcoxonFL X RE A1 1 )
Table 1 Binocular mean biometric results from guinea pigs in three groups and the comparison between two eyes in each group

at the beginning of the experiment (A paired t-test or Wilcoxon matched-pairs signed-ranks test was used for comparison)
il JEOEEE/D AR /mm IRAHKE /mm BT /mm AORAERE /mm BEARE K /mm
FOLZH

FHIR 419+0.70 3.47 +0.08 7.72+0.16 1.33 +0.06 3.18 +0.12 3.22+0.06

ZER 4.28 +0.39 3.48 £0.10 7.70 £ 0.16 1.32 +0.05 3.17 +0.14 321 +0.06

P 0.5837 0.4694 0.3997 0.6926 0.5527 0.5263
ot

IR 422+047 3.46 +0.14 7.70 + 0.14 1.32 +0.04 3.17 +0.08 3.20 +0.06

ZER 428 +0.53 3.48+0.12 7.69 + 0.13 1.34+0.05 3.16 + 0.08 3.19 + 0.05

P 0.5165 0.3870 0.7567 0.1564 0.4415 0.4205
okl

FHIR 422+051 3.44 +0.11 7.71 £ 0.08 1.34 + 0.04 3.16 +0.07 321 +0.08

LR 425+0.57 3.45 +0.09 7.68 +0.10 1.33 +0.02 3.15+0.08 3.20 + 0.07

P 0.8619 0.9578 0.4440 0.6474 0.7627 0.5256

2 U 4 SR A% S XUIR B 40 T 2 4 AR L 4 SR (7 AR M b 3R PR A 30 o Wil coxon BRI BRI B8 )
Table 2 Binocular mean biometric results from guinea pigs in three groups and the comparison between two eyes in each group

at the end of the experiment (A paired t-test or Wilcoxon matched-pairs signed-ranks test was used for comparison)
2051 JEIEEE/D AR/ mm IR /mm B RE/mm FREEE /mm BB /mm
FOLA

FHIR 481+0.53 3.74 +0.07 8.16 + 0.06 1.42 +0.03 3.49 £ 0.07 3.25+0.05

LR 4.88 + 0.61 3.72 £ 0.10 8.15 +0.07 1.43 +0.04 3.47 £0.08 3.25+0.06

P 0.7486 0.6290 0.2359 0.5415 0.1682 0.9371
ot

iR 3.47 +0.77 3.76 + 0.04 8.33 + 0.08 1.43 +0.03 3.50 + 0.03 3.40 +0.10

MR 4.17+0.50 3.74 + 0.08 8.24 + 0.10 1.42 +0.03 3.49 + 0.05 3.32+0.12

P 0.0280 0.5411 0.0038 0.8850 0.6717 0.0113
ok

IR 5.53+0.41 3.73 +0.08 8.05+0.11 1.40 + 0.03 3.47 +0.07 3.18 £ 0.07

LR 631+0.53 3.74 + 0.05 7.99 + 0.08 1.41 +0.02 3.47 +0.04 3.11 +0.06

P 0.0003 0.4580 0.0106 0.4512 0.8375 0.0017
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RILBABRFZHBEMNRSHERILRER(AERMRSHILBERABAESH, ARALILER ABonferroniik)
Table 3 Comparison of the results of unilateral eye parameters of guinea pigs among three groups at the beginning of the

experiment (A one-way ANOVA was used for inter-group comparison)

iR JEYEEE /D AR /mm IRAIKE /mm FTRE /mm SRARRE /mm BESAREKE /mm
Al
FOE4 419070 3.47 % 0.08 7.72+0.16 1.33 + 0.06 3.18£0.12 3.22+0.06
SOt 422047 3.46+0.14 7.70 + 0.14 1.32 + 0.04 3.17 £ 0.08 3.20 = 0.06
Wedl  422x051 3.44+0.11 7.71 % 0.08 1.34 +0.04 3.16 £ 0.07 3.21£0.08
P 0.9920 0.9210 0.9073 0.8114 0.9238 0.8612
7R
FIOE4 428039 3.48+0.10 7.70 + 0.16 1.32 + 0.05 3.17+0.14 3.21+0.06
S 428+0.53 3.480.12 7.69 0.13 1.34 + 0.05 3.16 £ 0.08 3.19.£0.05
WA 425057 3.45 % 0.09 7.68 +0.10 1.33 +0.02 3.15+0.08 3.20 £ 0.07
P 0.9896 0.7373 0.9741 0.7890 0.9635 0.8920

R4 LWEERAZHBEMNRSHR ERER(ABRMRSH LB RABAES, FHILERABonferroniik)
Table 4 Comparison of the results of unilateral eye parameters of guinea pigs among three groups at the end of the experiment
(A one-way ANOVA was used for inter-group comparison and the Bonferroni procedure with type-I error adjustment was

performed for multiple group comparison)

RS TEINZS BRI

it J# 6 /D Wit K mom K /mm é s B oo
AR
=i 4.81+0.53 3.74 £ 0.07 8.16 + 0.06 1.42 +0.03 3.49 +0.07 3.25+0.05
st 3.47 +0.77 3.76 £ 0.04 8.33 £0.08 1.43 +0.03 3.50 +0.03 3.40 £0.10
i el 5.53 +0.41 3.73 +£0.08 8.05 +0.11 1.40 + 0.03 3.47 £0.07 3.18 £0.07
P <0.0001 0.5809 <0.0001 0.1490 0.7012 <0.0001
ZEHR
=kl 4.88 + 0.61 3.72+0.10 8.15 +0.07 1.43 + 0.04 3.47 £0.08 3.25 +0.06
ot 4.17 £ 0.50 3.74 +0.08 8.24 £ 0.10 1.42 +0.03 3.49 £0.05 3.32£0.12
[ e | 6.31+0.53 3.74 + 0.05 7.99 + 0.08 1.41 +0.02 3.47 £ 0.04 3.11 +0.06
P <0.0001 0.7723 <0.0001 0.3264 0.6584 0.0018
AR
P(F e vst G4 0.001 1.000 0.002 1.000 1.000 0.002
P& edlvs i 4l) 0.000 0.931 0.000 0218 1.000 0.000
P(# e vs FIE4H) 0.072 1.000 0.045 0.361 1.000 0.182
ZEHR
P tvs&td) 0.048 1.000 0.116 1.000 1.000 0.242
P(4 G vs i EA) 0.000 1.000 0.000 0.977 1.000 0.000

P(HE 6 vs G4 0.000 1.000 0.002 0.438 1.000 0.008
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