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Radioautographic Studies on Nucleic Acid Synthesis in the Retina of Chick Embryo
I Light Microscopic Radioautography
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First Department of Anatomy, Shinshu University School of Medicine
(Director : Prof, Tetsuji NAcATA)

In order to demonstrate the localization of nucleic acid synthesis in the retinas of chick em-
bryos, the incorporations of both ®H-thymidine and 8H-uridine into the retinal anlagen of incubat-
ed chick embryos from day 1 to day 7 were studied by means of light microscopic radioautogra-
phy.

The matrix cells which had incorporated *H-thymidine and synthesized DNA were frequently
found in the brain vesicles of day 1 embryos and the optic vesicles of day 2 embryos. The labeled
cells appeared most frequently in the posterior region of optic vesicles of day 2 embryos (Figs,2-4),
while they decreased most in the posterior regions of the inner lamina of optic cups of day 3
embryos., The labeled cells with H-thymidine in the inner lamina of day 3 to 7 embryos appeared
most frequently in the anterior region among the 3 regions as is shown in Fig. 1, more in the
outer portions from day 3 to 4, more in the inner portions on day 7 (Figs.8-9) corresponding to
the differentiation of ganglion cells and photoreceptor cells (Figs.5-7).

The incorporation of 8H-uridine demonstrating RNA synthesis was found in all the cells of
the retinas (Figs. 10-15), The grain counts revealed that they decreased gradually from day 1 to
7, more grains were observed in the anterior region than in the posterior, and more in the nu-
cleus than in the cytoplasm and nucleolus when examined in the same stage (Fig. 16), Shinshu
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Fig. 1 Schema of regions and portions of the chick embryo retina from
which the distribution and labeled cells is observed and calculated,
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Figs, 2-4 Light microscopic radicautograms of the optic vesicles of day 2 chick em-
bryos after 1 hr incubation iz vitro with *H-thymidine, Note that the labeled
cells are localized in the outer portions of the optic vesicle layers and they
were most intensely labeled in the posterior region. 2. Anterior region. 3.

Equatorial region, 4, Posterior region,

optic vesicle, x 360.

Abbreviations : EC, ectoderm., OV,

Figs, 5-7 Light microscopic radicautograms of day 7 chick embryo retinas after 1 hr
incubation iz vitro with SH-thymidine. Note that the matrix cells in the inner
portions are labeled, while the differentiating ganglion cells and photoreceptor
cells are not labeled, 5. Anterior region, 6, Equatorial region. 7. Posterior re-

gion. Abbreviations : DG, differentiating ganglion cells,
photoreceptor cells, ILM, inner limiting membrane,

outer limiting membrane, x 390.
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Fig. 9 A histogram of average grain counts per cell in respective regions by
8H-thymidine radioautography during 2, 3, 4, and 7 day of development
of chick embryo retinas. Abbreviations : ANT, anterior region. EQ, equa-
torial region. POS, posterior region.

No, 3, 1984

235



Wisnu Gunarso

236

HEEsE Vol. 32



= v ) RSO B S RCBET D T A — 1+ 27 7 (1)

90— DAY 2 DAY 3 DAY 4 DAY 7
80—
- e—oNUCLEUS
% 70— *--4*NUCLEOLUS
D | e--aCYTOPLASM
O 50—
z
é 50—
%
w 40
W
2 30
g i B
Z 20 e
i *\‘ “m
10 ::117 Tk Ty Rl
{ e +* <
St
1 1 T T 1 1 1 t | T 1 !
A E P A E P A E P A E P
REGIONS OF THE EYE IN DEVELOPMENTAL STAGES
Fig. 16 A histogram of average grain counts per cell in respective three

different cell compartments of three different regions of chick embryo
retinas labeled with ®H-uridine for 1 hr at 2, 3, 4, and 7 day of devel-
opment. Abbreviations : A, anterior region. E, equatorial region, P,

posterior region.

3 BIECIRIEAYEEL X B 45, *H-thymidine DD
RAC L D RS M DNAGHOMIE LT, 18
ECi e fifas i X h 2 BIRoRi TR gk
A CEELER & SRR TR R LR D, LR 3 H
BIREATERL S h D & Bk & ST A LT T
A% CDNASGEOETEFTZ EAMbNn -1,
o b o EEE i Fujital®) 23RHANE (matrix
cell) &S HiEEManFMREE 2 bR,
=9 1 R E RO TR oV Tk, TUIREHY
BZED FEFE SR T L —B L Oty i
HYINASH 00 3 HOED HBB b b &3 53D
By, FREDEL, 4, 5ALTHIHOODIONN
Lnih B, APESECIETM (3 B) wilfEFima
T L, CoBileowTiE= v by RO,
SIIREE, RESOBEROPELEL LN, KEANL

B DTV APFERSRO P THRRD BRI,
B B IRRIIT Fo VT B IR & SR TF RO BT TH 5.
Tt bR B RO BB A R, HRE
W, BEO 3 W, X DA EAE S SES
FCEET AL, 2 BCERERTREAT, HER
EEEARCRELE S, 3 BUBLBETERS T
% &k BROEREIE L, ARk E D
2, FEACRABANEL VE, E2AN4HR
o b L R ONRRNE 3 B E B b bic\ s, Bt
EAREL DR L, 7 BT T oMM CPES
SLB L DR A TR Lice T ORERY DIRIEOR:
STy BV R BT B i B3 ORI & b B AR D
NAGRAF-> THRBIEL, ¥ cF—RTiasHg
PP X D BREEATH B T LR, T ORJIIR
BT ORI TH - Ty SEOEI TRk S il

Figs, 10-12 Light microscopic radicautograms of day 3 chick embryo retinas after 1

hr incubation in vitro with SH-uridine.

All the cells in the optic cups are

labeled. The pigment epithelium cells are more intensely labeled than the
retinal cells. 10, Anterior region. 1l. Equatorial region. 12, Posterior region.

Abbreviations : ILM,

inner limiting membrane.

OLM, outer limiting mem-

brane. PE, pigment epithelium, RT, retina (nervous layer). x 375.
Figs. 13-15 Light microscopic radioautograms of day 4 chick embryo retinas after 1

hr incubation iz witre with 3H-uridine,

13. Anterior region. 14, Egquatorial

region. 15. Posterior region. Abbreviations : ILM, inner limiting membrane.
OLM, outer limiting membrane, PE, pigment epithelium, RT, retina (nervous

layer). x 425,
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