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Changes of retinoic acid level in guinea pig sclera of early form

deprivation myopia
Zhao Xiaoyun ,Huang Yue,Zhao Shaozhen. Tianjin Medical University Eye Center , Tianjin 300070 ,China

Abstract Objective Researches showed that retinoic acid may be a signal molecular in the regulation of ocular axial
length. Sclera is a target tissue of the pathogenesis of form deprivation myopia. Recently, guinea pigs are used to the study of the
pathogenesis of form deprivation myopia. However, seldom studies are found in the change of retinoic acid level in the sclera of
guinea pigs. This study was designed to investigate the role of retinoic acid of early form deprivation myopia in guinea pigs sclera.
Methods Monocular form deprivation models were established in 24 3-week-old guinea pigs by occluding the left eyes with
facemask and randomly divided into form deprivation 15 days group and 24 days group. Other 6 normal guinea pigs were used as
control group. The fellow eyes were used as internal control. Refraction was measured before and after experiment by using
retinoscopy. Eyeballs were extracted immediately at the corresponding time points and ocular axial length was measured with
outside micrometer. The level of retinoic acid in scleral samples was detected by high performance liquid chromatography. The use
of animal followed the Regulations for the Administration of Affairs Concerning Experimental Animals by the State Science and
Technology Commission. Results Refractive diptor reduced by -3.14 +1. 50 D in experimental eyes after form deprivation,
showing statistically differences among before and various time points after form deprivation( F =23.053,P =0.000) , and no
significant difference was seen in reduce of refractive diptor in fellow eyes after form deprivation( -1.24 £1.99D) (F =1.506,
P =0.240). The axial length was considerably increased in form deprivation eyes after experiment ( F =14.551,P =0.000) but
no evident change in fellow eys (F =3.612,P =0.060). The diopter and ocular axial length was significantly different between
form deprivation eyes and fellow eyes (P >0.05). The expression of retinoic acid in sclera of form deprivation eyes was higher
than fellow eyes in both form deprivation 15 days and 24 days (P <0.01). There was no significant difference in the level of
retinoic acid between form deprivation 15 days and 24 days(P >0.05). Conclusion Form deprivation myopia can be induced

in 15 days after monocular occlusion. Retinoic acid levels in guinea pig sclera increased significantly during early form deprivation.
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1.1 #H

111 FEREH RN AT R(ER 0 ~25 mm,
WHTE =B ) ; @ MHEE BN (BARBEL
7)) ;RA SRy (£ Sigma A W) o
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RERE., AABREABIASE, EiE 24 ~28 T, B8K
BHE. RABEIBFREENY R34, EHUH6
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Table 1 Comparison of refractive status and axial length of both eyes(x = s)
Reftaction(D) Axial length in 3 iwtig

Group Pre-exp Post-exp P Post-exp (mm ) P

Left Right Left Right Left Right KB E T ﬂﬁ ?L % ﬁ] % s IR
Normal 2.38+1.83 2.40+1.38  0.957 - — — 7.63+0.24 7.6310.21 0.915 N

: K& 5 N AL, BF R R B

FD 15 d 2.07£1.78 2.04£2.08 0.939 1.57+1.65 0.80:2.27 0.002 8.04+0.23 7.81:0.24  0.000 ﬂz li'*,j I:j ;s {1’[4]
FD 24 d 2.10£1.29 2.36:1.28 0.263 -3.14+£1.50 [.11£1.60 0.000 8.24+0.21 7.91:0.22  0.000 ;E\:E‘ﬁﬁ%%}ﬂ‘jj o EE?:

FD:form deprivation( Paired ¢ test)

*x2

BRAFASHRALIE B R R KERLLS (x £5)

Table 2 Comparison of refractive status and

axial length of both eyes(x £5)

FKREAMEBEMN. 5 THhE
TR I% & B B4 00 A, E 46 e 7R 7 17 F T 30 400 R A
Kb, REUER KRR, 2EEARS, FEE RS,
FEH AR TG 3 R P m UL B A T ME R, B IE MR AR
MOFER, 2 G B 11 J o ok g T R, B

Refraction (D Axial length( mm)
Growp Left ( )Right Left : Right A HH AT S5 A BMERZE,3 B8N E
Nomal 6  2.38%1.8%  2.40%0.38  7.63:0.2¢  7.6320.21 AR X SE IS T R N AR R R, B N H AR R A
FDISd 12 ~1.57:1.65°  0.80£2.27 8.04£0.23°  7.81£0.24 METS5dBESH -9.26 DI FI -10.9 DUy 4 Rt 3T
QU S L R e o B, R IF 0 L o B 3T % S A X O R
p 0,000 0.240 0. 000 0. 060 =G| ,leigﬁ%ﬁg 3 %ﬁ%%fﬂ,#fgé Lu %[”ﬁ%

“P <0.01 vs respective normal group,®P <0.05 vs respective FD 15 d

group ( One-way ANOVA ,LSD-t test)

FD :form deprivation

2.3 RAJREWEEMAL 30 000
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RAFRILIEXR (r=0.917)0 F 19000 |
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Py i DR AR R T B9 A A o

I Y=130.39 X-17204

10.042
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Fig. 1 Standard curve of retinoic acid

B2 DURAADH RA BLE

Fig.2 Chromatogram of retinoic acid in sclera
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RIS 24 d 4 RA FEJUE TR B /- B R b= 7
B35 L (F=138.235,P <0.01) , B3 212 15 d
HERWFZF 24 d HP LR AR 1A RA ZEJUE P 1 &
ABNBEER LS IT%E X (:=0.182,P =0.857)
WHFISdHSERMNT 24 d AN SEEHML,

ARSI, T IR 4 A K BUE OB E £ 5 L5 2
BNLAR +2.19D Wi, HIRE R FZF IS d A
24 d LR A B T -3.65 D Al -5.24 D (44
XTI AR ,2 26 55 38 R A0 R AR b 43 5 AH 22 0. 23 mm
10.33 mm, 5 Howlett 25" & B2 &) 3 45 42 K B
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£3 MEIFRTBRBIIES RA KFHTH (x2s)
Table 3  Retinoic acid level in sclera of the early form

deprivation myopia(x +s)

Retinoic acid level( pg/g wet wt)

Group n t P
Exp(L) Fellow(R)

Normal 6 0.0262 £0.0014 0.0262 +0.0014

FD15d 12 0.0351+0.001 7% 0.0227£0.0013* 31.180 <0.001

FD24d 12 0.0350+£0.0015° 0.0237 +0.0009°  19.347 <0.001

F 138.285 25.306

P 0.000 0.000

*P >0.05 vs respective FD 24 d value,” P < 0.01 vs respective normal
value (One-way ANOVA , Dunnett ¢ test, Paired ¢ test)

FD:form deprivation
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¥B B05 sh P IR 018 O & A (4R 4P 5 IR B ROKG & 57
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