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Study on a Mouse Model of Retinitis Pigmentosa Induced by Sodium lIodate*
MAO Pei-yao, MAO Xi-ying, CHEN Xue , YUAN Song-tao, LIU Qing-huai*

( Department of Ophthalmology, The First Affiliated Hospital of Nanjing Medical University, Nanjing, Jiangsu, 210029, China)

ABSTRACT Objective: To characterize the efficiency of administrating different doses of sodium iodate by intravenous injection in
imitating retinitis pigmentosa. Methods: Thirty 6-8 weeks old C57BL/6J mice was randomly divided into five groups: control group,
10 mg/kg NalO; group, 20 mg/kg NalO; group, 35 mg/kg NalO; group, 50 mg/kg NalO, group. Then different levels of sodium iodate
were administered by intravenous injection into corresponding group of mice. Control group mice were given equivalent dose of PBS by
intravenous injection. Functional changes of the retina were assessed at 1 week after injection by electroretinogram (ERG);
morphological changes of the retina were assessed at 1,2 weeks following injection by optical coherence tomography (OCT). Eyeballs
from all mice were removed 2 weeks after injection for frozen section and RPE flat mount, then HE is staining and immunostaining.
Results: At 1 week after injection the amplitude of b wave from ectopic ERG in the 10 mg/kg group indicated a mild damage to function
of cones, but morphologically the structure of ONL was normal; the amplitudes of b waves from no matter ectopic or scotopic ERG all
underwent a drastic decline in the 20 mg/kg and 35 mg/kg group, which showing a damage both of cones but also of rods. Moreover,
outer nuclear layer (ONL) of OCT results exerted higher reflection image than control, lacking distinctly stratified structure. At 2 weeks
after injection, flat mounts of RPE from 10 mg/kg group exerted multinuclear cell which is a marker of RPE damage. In the 20 mg/kg and
35 mg/kg group, at 2 weeks after injection, the whole thickness of retina was decreased compared to control in a dose-dependent manner,
which indicating a degeneration change to the retinas; moreover, H-E staining and immunostaining of RPE flat mount showed ONL in
20 mg/kg and 35 mg/kg groups were wave-like and continuity of monolayer RPE was interrupted, black round deposits and multinuclear
RPE appearing. Immunostaining results of RPE specific marker RPE65 were declined both in 20 mg/kg and 35 mg/kg. Conclusion: The
intravenous injection of sodium iodate can simulate the pathogenesis of retinitis pigmentosa in 20 mg/kg group, which can provide an
animal model for retinitis pigmentosa.
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Fig.1 The amplitude of b wave in ERG results was decreased in sodium iodate treated groups
E:AER | AEMESER ERG £55RE,B B | BREIER ERG &) b iRiRIESITE,C ElA 1| BEHBAER ERG 52 E,D B 1 BEHE
Rz ERG i b ik #RIE4E 1T B, Scotopic ERG, B5i& M ERG;Photopic ERG, BBiE R ERG;* P<<0.05,** P<<0.01,

Note: (A) ERG results in different doses sodium iodate treated groups at 1 week after injection. (B) Quantification of amplitude of b wave in sodium

iodate treated groups and control group at 1 week after injection. (C) ERG results in different doses sodium iodate treated groups at 2 weeks after injection.

(D) Quantification of amplitude of b wave in sodium iodate treated groups and control group at 2 weeks after injection.
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Fig. 2 The whole retinal thickness and ONL thickness were reduced both in 20 mg/kg group and 35 mg/kg group
A BAMERHALIE 1 AR 2 BMARERE OCT &R E,B EAALE | BNARMEBMFIENMESLEEESIHE,C BALE 2 BNA
ERENFIENMESEEESITE,D EALE 2 BRAREMEAT S W EMEEEE S TE, OCT: Optical Coherence Tomography, 32
HH X B BIA; ONH: Optic Nerve head, #1422 2 3k ; ONL, Outer Nuclear Layer, 5MZE ; * P<<0.05,** P<<0.01,scale bar: 250 wm,
Note: (A) OCT results at 1 week and 2 weeks after injection in different doses of sodium iodate. (B) Quantification of whole retinal thickness at 1 week
after injection in different doses of sodium iodate. (C) Quantification of whole retinal thickness at 2 weeks after injection in different doses of sodium
iodate. (D) Quantification of outer nuclear layer thickness at 2 weeks after injection in different doses of sodium iodate* P<<0.05, ** P<<0.01,

scale bar: 250 pm.
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Fig. 3 HE staining of frozen sections from sodium iodate treated groups and control group
A BAEEXERE,B B AMERR 10 mg/kg, C B A 20 mg/kg #AER$HZE , D B4 35 mg/kg MAER$HZE . Scale bar: 20 pm
Note: (A) normal control group (B) 10 mg/kg sodium iodate treated group (C) 20 mg/kg sodium iodate treated group

(D) 35 mg/kg sodium iodate treated group, Scale bar: 20 pm.
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B 4 REFISMER N5 5B F 5 RPE 4R T4 B-catenin GEWR L EEERE
Fig. 4 Immunostaining of B-catenin in RPE flat mount from sodium iodate treated groups and control group
E:A EAEENRA, B BB 10 mgke, C BA 20 mg/kg BERTHZE, D ElH 35 my/ke BIERIHA,
(B4 EcHA B-catenin; Scale bar: 20 um)
Note: ( A )normal control group (B) 10 mg/kg sodium iodate treated group (C) 20 mg/kg sodium iodate treated group

(D) 35 mg/kg sodium iodate treated group, Scale bar: 20 pm.
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5 AR SMENALIE 2 BFRMEKET R RPECS B R REBERE
Fig. 5 Immunostaining of RPE65 in frozen sections from sodium iodate treated groups and control group
E:A EAEENRA,B EAHER 10 mg/ke, C BA 20 mg/kg BERTAZE, D Bl 35 my/ke BIERIHA,
(B Fh 4 a3t 2 RPE65; Scale bar: 20 um )
Note: (A) normal control group (B) 10 mg/kg sodium iodate treated group (C) 20 mg/kg sodium iodate treated group

(D) 35 mg/kg sodium iodate treated group, Scale bar: 20 pm.

2.5 RPE @t RittrS Rz TE BT SRTHE

RPE65 K43 B P: ML 78 RPE il fifd i 3535 B il —Fh 44
KALEE , X FHEERE /AL 7E RPE AN 194 - IS A b
11- AR B, (et 11- U B R B E, 4Rl @ R T
R, AE 0 & #5 1E 8 DI RE v A 2 EE B A £ FHER T 11- JIRTR B
HROCHTER , s R E AR B MER S5 W&
& ARG 15—, R, #5Z RPE6S, W 11- )i
PR IO F A, SRR (1 JC R I YRR 2R A & AR
TrtAE . Btk RPE6S Gife sy (AU B i RPE 4l 1Y
Tifie, WRETE — R B R N GRREZ SR A RS2,

R T 2 UGN TR ) R £ % T RPE 21 A D fig A48
1k, SHURIBKEY R 2547 T RPE 404 5548 1 RPE6S 1y
GPEDOEY . SRR, B A JEIER A/, o] AR
PEAMZZHES 3 5%, RPE6S fU57E RPE 40 #% 55, & Bl
10 mg/kg 21, W] W5 X} REAIAR L, RPE6S 25 AR 1 L 22 5+
K, HY HE Jeta—30 M 2255, B C ly 20 mg/kg
H/NER, AT UL RPE6S 25 3R 2Lt Wy, SMZ R GRSz 4 41
A% 2B R AT G . B D S 35 mg/kg 4/NEL, T
Ul RPE65 EHFRIAH R . B, Nt 25 R F
RPE65 [ 261k B St , il RPE 405 6/ e 4
JH A5 455 Bt 5 750 A R 5 ™ T

3 ik
AL IR 58 €1, 25 A5 1 (retinitis pigmentosa, RP)J& T ¥ iR
FTPEBIA , i UL UG R IR 4 A ) IR A

R A SR LT L RS T 69 25 5% PR A A DT e DR A5 52
H R R 5 A TR . AR R SR AR LR
[, 34 20-30%0r) RP % 247 JEMRAER A HAWAEIRPT . HA
T JLZE IS S T 2 , B 7 s Fh LA R XEST, LR 4F
RS I BTN T . 1T H T R T B R, I PR
AR FRBA RLAE AR, PRSI AR BT A M
BB YRR AR TE A R

MARGELIE TR, KT S O LA R B 23 -5
FI TR AR, AT 2% RPE 20 07 /4= i B A S P g 45 535 7
RPE Zf i J2 1. - 490 190 58 5 e 4 B B UL T 2 — , R4 3 A
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