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Table 1. Number of pregnant sacs and survival rate of control
and X —irradiated groups (200 rad/min)
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W2 wm 94l 1159, 1259, 1354, 1454, 155
49,1659, 1759 9] ez} &> AP 247
93.2%, 83.0%, 61.9%, 57.5%, 26.7%, 42.9%, 60.0%
2 dx272 100%, 100%, 98%, 100%, 93.5%, 100
%, 97.8%¢l H]3le] ¥A]3] (p<0.01) ZHAastelct
(Table 1).

g ez A Fe] wEts 4 A EE B,
94 105¢, 1159, 1259, 1359, 145, 1554,
16.5¢, 17.594¢) AL Z7 3.09+1.26 mg,
4.71+£0.96 mg, 9.13+2.90 mg, 46.69+8.03 mg,
120.67+10.60 mg, 206.92+26.11 mg, 360.52+ 24.81
mg, 580.89+50.81 mge 2 Wxz+2 6.02+1.20
mg, 14.02+1.01 mg, 22.17+2.06 mg, 75. 96+10.81
mg, 148.74+9.13 mg, 259.60+ 16.63 mg, 433.62+
43.77mg, 786.75+58.57 mgel] n]3led A3 A
o} (Table 2).
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Table 2. Changes of body weight after X —irradiation on GD 9.5
(M=£SD, mg)

Pregnant Live Survival Live Weight
GD  Group Dams ggx:s Fetuses rate (%) GD Group Dams Fetuses M=+ Slg, mg)
105 Control 3 42 42 100.0 105  Control 3 42 6.02+1.20
Exp. 3 46 46 100.0 Exp. 3 46 3.09+1.26*
115 Control 3 47 47 100.0 115  Control 3 47 14.02+1.01
Exp. 3 44 41 93.2% Exp. 3 41 4.71+0.96*
125 Control 3 46 46 100.0 12.5 Control 3 46 22.17+2.06
Exp. 3 47 39 83.0* Exp. 3 39 9.13+2.90*
135 Control 3 50 49 98.0 135  Control 3 49 75.96+10.81
Exp. 3 42 26 61.9% Exp. 3 26 46.69+ 8.03*
145 Control 3 47 47 100.0 145  Control 3 47 148.74+9.13
Exp. 3 47 27 57.5¢ Exp. 3 27 120.67+10.60*
155 Control 3 46 43 93.5 155  Control 3 43 259.60+16.63
Exp. 3 45 12 26.7* Exp. 3 12 206.92+26.11*
165 Control 3 47 47 100.0 16,5  Control 3 47 433.62+43.77
Exp. 3 49 21 42.9* Exp. 3 21 360.52+24.81*
175 Control 3 45 44 97.8 175 Control 3 44 786.75+58.57
Exp. 3 45 27 60.0% Exp. 3 27 580.89+50.81*

* : significantly different from control group (p< 0.01)
Exp : experimental group, GD : gestation day

* : significantly different from control group (p< 0.01)
Exp : experimental group, GD : gestation day
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Table 3. Congenital anomalies of the eyes at GD 17.5 after X—
ray irradiation on GD 9.5 (%)

Anomdlies\ Side Right (%) Left(%) Both(%) Total (%)

Anophthalmia 27(100) 27(100) 27(100.0) 27(100.0)
Congenital aphakia 5(185) 1(37) 14(51.9) 20(74.1)
Lens hypoplasia 2(r4) 137 — 3(111)
Lens ectopia 2(714) 137 — 3(111)

Colobomaof theretina 27(100) 27(100) 27(100.0) 27(100.0)

GD: gestation day
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Legendsfor Figures

Fig. 1. Corona section of the eye of rat fetus at gestation day 10.5.

Control group, H & E, x 200.
Optic vesicle s attached to surface ectoderm.
NE: neuroectoderm, OV: optic vesicle, SE: surface ectoderm.

Fig. 2. Corona section of the eye of rat fetus at gestation day 11.5.

Control group, H & E, x 200.

Optic vesicle separated from surface ectoderm. Surface ectoderm was thickened, and formed for lens placode. Apoptotic cells
were observed in the neuroectoderm and lens placode.

NE: neuroectoderm, OV: optic vesicle, LP: lens placode.

Fig. 3. Coronal section of the eye of rat fetus at gestation day 12.5.

Control group, H & E, x 200.

Invaginated retina and optic vesicle are seen, but lens pole was not closed. Apoptotic cells were observed in the retina and lens
vesicle.

R: retina, LV: lensvesicle, LP: lens pore.

Fig. 4. Coronal section of the eye of rat fetus at gestation day 13.5.

Control group, H & E, x 200.

Lens vesicle was separated from surface ectoderm, and located within the eye cup. Lens cavity formed by closing of lens pole.
Apoptotic cells were observed in the retinaand lens epithelium.

R: reting, L : lens, C: cornea

Fig. 5. Coronal section of the eye of rat fetus at gestation day 14.5.

Control group, H & E, x40.
Lens cavity was closed. Lens fibers were elongated at posterior epithelium. Apoptosis of anterior lens epithelial cells was
observed.

Figs. 6, 7, 8. Coronal section of the eye of rat fetus at gestation day 15.5 to 17.5. Control group, H & E, x 40.

Nuclel of lens fibers were crowded at equatorial zone of the lens.
Retina, lens, cornea and vitreous body were observed in the eye.
R: retina, ON : optic nerve, V : Vitreous body, L : lens, C: cornea,
EL: eyelids.

Figs. 9, 10. Coronal section of the eye of rat fetus at gestation day 10.5, and 11.5 after 200 rad X —irradiation. H & E, x 200.

Optic vesicle was not formed. Surface ectoderm was thickened.
NE : neuroectoderm, SE : surface ectoderm, LP : lens placode.

Fig. 11. Coronal section of the eye of rat fetus at gestation day 12.5 after 200 rad X —irradiation. H & E, x 200.

Surface ectoderm thickened, and lens placode formed. But optic vesicle was not formed.
NE: neuroectoderm, SE: surface ectoderm, LP: lens placode.

Fig. 12. Coronal section of the eye of rat fetus at gestation day 13.5 after 200 rad X —irradiation. H & E, x 200.

Lens vesicle was separated from surface ectoderm, and formed lens cavity. Apoptotic cells were observed in the lens.
L: lens, SE: surface ectoderm, NE : neuroectoderm.

Fig. 13. Coronal section of the eye of rat fetus at gestation day 14.5 after 200 rad X -irradiation. H & E, x 40.

Lens was observed near the forebrain vesicle. Apoptotic cells were observed in the lens.
L: lens, SE: surface ectoderm.

Figs. 14, 15, 16. Corona section of the eye of rat fetus at gestation day 15.5 to 17.5 after 200 rad X —irradiation. H & E, x 40.

Lenswas filled up with lens fibers and moved toward forebrain vesicle.
L : lens, SE : surface ectoderm, LL : lensluxation, ERM : eye rectus muscles.
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Abstract

The Effect of X -irradiation on Lens Devel opment

Guo Dong Zheng, Seung Ro Han, Geun Ja Cho, Moon June Cho?,
Moo Kang Kim?, Soo Il Kim3, Won Sik Kim

Department of Anatomy, ‘Department of Radiology, College of Medicine,
2College of Veterinary Medicine, Chungnam National University
3Department of Anatomy, College of Medicine, Seonam University

For the study the effects of X -ray irradiation on the development of lens and interactions between optic vesicle and
lens, 200 rads X -ray irradiated to the preganat rats (Sprague-Dawley strain) on gestation day 9.5. The rats were
sacrificed daily from the gestation day 10.5 to 17.5, and investigated the development of lens with light microscope.

The results were as follows;

1. The survival rate of X -irradiated rat fetuses was decreased significantly compared with that of the control group.

2. The mean body weight of the X -irradiated rat fetuses was decreased significantly compared with that of the

control group.

3. The congenital anomalies of the eye in the rat fetuses after X —irradiation were anophthalmia, congenital aphakia,

lens aplasia, lens luxation, and coloboma of the retina.

4. The critical period of lens development of the Sprague-Dawley rats was considered from GD 9. 5 to GD 10.0.

5.1n the X -irradiated rat fetuses on gestation day 9.5, optic vesicle did not developed, but lens developed

independently , and moved deeply toward the forebrain vesicle.

According to above results, it could be concluded that the development of lens from surface ectoderm might be
independent from the inductive influence of optic vesicle, and the movement of lens toward the forebrain vesicle could
be mediated by chemotactic factors secreted from the brain vesicle. Further studies are needed to reveal the mechanisms
of lens development and interaction between lens and brain vesicle.

Key words: Lens development, X -irradiation, Optic vesicle, Brain vesicle
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