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SUMMARY

The fertilized eggs of Rana dybowskii were irradiated with UV (254 nm wave
length) on the vegetal hemisphere to investigate the effects on the primordial
germ cells (PGCs) and axis formation. The investigations were carried out
in two ways; namely time course and UV dose. Up to 1, 600 ergs/mm? of UV
dose, irradiated at 60 min. after fertilization, there was no effect on the PGC
number. However, the number of PGC comparing with that of unirradiated
control was decreased more than 40%. As the amount of irradiation was in-
creased, the number of PGC was inversely declined. The maximal dose of irra-
diation which eliminates PGC completely without inducing any axis abnorma-
lity was 4, 800 ergs/mm?. If the eggs were irradiated earlier with this amount
the severer effect could be obtained. Thus the UV effect on the PGC number
was most effective when irradiated by 60 min. post fertilization. Thereafter
UV effect diminished progressively, and completely disappeared after 8 cell
stage.

At UV doses over 9, 600 ergs/mm?* other effects start to appear; namely
abnormalities of neural tube and axis formation. Therefore, comparative study
on the UV sensitivity of PGC and axis formation was carried out. It was
revealed that UV effect on the axis was drastically decreased at the time of
0.7~0.8 between fertilization and st cleavage, while the germ plasm was

sensitive to UV until 4 cell stage.
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Table 1. The number of PGCs on the genital ridge of several anuran amphibian species

Species Stage No. of PGCs Reference
R. dybowskii 25(Shumway) 51 Chung & Klm(1984)
R. pipiens 25(Shumway) 56 Subtelny (1980)
R. nigromaculata 25(Shumway) 47 Chung(observation)
R. chensinensis 25(Shumway) 56 Wakahara(1977)
Xenopus laevis 47(N1euwkoop & Faber) 46 lkenishi & Kotani(1979)

Table 2. UV effect on the number of PGCs (UV dose)*

Total No. of No. of No. of Survival
dose total survived No. of PGCs PGCs of

(ergs/mm?) eggs eggs (average) PGC(%)
400 14 14 58, 27, 43, 35, 27, 57, 33, 39, 53, 38, 57, 45, 51, 44 43.4 97
800 13 13 54, 35, 42, 40, 34, 27, 40, 32, 37, 40, 47,59, 51 41.4 93
1, 200 10 10 70, 34, 30, 36, 66, 48, 46, 24, 29, 36 41.9 93
1, 600 10 10 15, 25, 34, 37, 37,12, 38, 26, 14, 22 26.0 58
3,200 20 15 0,0,0,26,230,0,0,0,0,0,0,0,0,0 3.3 07
4, 800 13 13 0,0,0,0,0,0,0,0,0,0,0,0,0 0.0 00
7,200 20 20 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 0.0 00
9, 600 16 15 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 0.0 00
12, 000 13 13 0,0,0,0,0,0,0,0,0,0,0,0,0 0.0 00
14, 400 14 14 0,0,0,0,00,0,0,0,00,0,0,0 0.0 00
Control 10 9 50, 27, 47, 22, 39, 55, 73, 45 44.7 100

* UV'd time; 50’~60’ post-fertilization. *1st cleavage; 135’
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Table 3. UV effect on the axis formation(UV dose)

UV dose(ergs/mm?) No. of total eggs No. of survived eggs UV syndrome(average)
1, 600 17 16 0. 00
3,200 13 12 0. 00
4, 800 13 13 0.00
7,200 13 13 0.15
9, 600 35 35 0. 49
12,000 35 33 0.77
14, 400 35 35 1.37
19, 200 35 33 1.49
24,000 35 32 2.25

Control(non-irradiated) 44 41 0.00

Table 4. UV effect on the number of PGCs (Time Course)*

Time of No. of No. of No. of Survival
irrad. total  survived No. of PGCs PGCs
(min.) eggs  eggs (average) PGC(%)
30 15 13 0,0,0,0,0,0,0,0,0,0,0,0,0 0.0 00
45 15 15 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 0.0 00
60 20 17 0,21,0,0,0,7,0,0,15,0,0,13,23,0,0,0, 29 6.4 13
75 14 12 12,1,7,2,26,21,4,35,4,5,6, 14 11.4 24
90 15 15 20,7,8,20,30,12,21,12,16,7,6,17,37,0,8 14.8 33
105 15 15 6,4, 24, 20,42, 9,13,5,5, 3, 8, 14, 16, 45 15.8 35
120 17 16 49, 3, 31, 22, 12, 21, 10, 47, 45, 20, 35, 15, 8,10, 21, 12 22.6 50
135(1st cl.) 20 20 3,28, 31, 3,27, 13, 30, 22, 11, 4, 33,12, 18, 33, 15, 19, 20.5 45
48, 23, 28,8
165(2nd cl.) 20 16 25, 48, 40, 27, 38, 44, 43, 20, 34, 64, 34, 31, 28, 45,15,22 34.7 76
211¢(3rd cl.) 13 12 46, 51, 50, 42, 55, 61, 14, 53, 46, 63, 36, 26 45. 4 100
243(4th cl.) 13 12 35, 68, 57, 64, 42, 51, 56, 44, 24, 48, 37, 40 46. 3 100
8 100

Control 13 13 57, 46, 38, 47, 44, 44, 5/,35 67, 45, 44, 37,43 45.

*UV dose 4 800 ergs/mm2
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Table 5. UV effect on the axis formation (Time Course)*

Time of No. of No. of UV syndrome
irrad. total survived - - - Average
(min.) eggs eggs 0 +1 42 +3 +4 +5
30 30 24 0 5] ) 6 5 4 2.92
45 35 32 o) 3 2 12 [} 1 2.25
60 35 35 13 1 2 6 5 2.23
75 40 31 12 { 1 ¢ 2 1 1.58
90 40 33 20 2 1 9 1 0 1. 06
105 10 36 23 8 4 8] 1 0 0. 36
120 10 39 38 1 0 0 0 0 0. 03
135(1st ¢l.) 40 39 39 0] 0] 0 0 0 0. 00
Control 40 38 38 0 0 0 0 0 0. 00
UV dose; 24,000 ergs/mm®
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Fig. 2. The relation of the UV effect on the PGCs and the axis {time course’.
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January 1984 Chung & Kim--UV effect on the number of PGCs

Fig. 1. The primordial germ cells on the genital ridge at stage 25.
a. Non-UV’d control.
b. Irradiated at 15 min. sfter fertilizaticn (UV dose; 4, 800 ergs/mm
c. Irradiated at 2 cell stege UV dose: 1,800 ergs/mm?)
Arrows indicate the position of PGCs.
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Fig. 3. PCGs arrived 3 days later on the genital ridge at stage 25.
a. Irradiated at 30 min. after fertilization (UV dose; 4,800 ergs/mm-)
b. Irradiated at 60 min. after fertilization {UV dose; 4, 800 ergs/mm?)

Note that PGCs are not bright as control.

Fig. 4. Cleavage pattern of control and irradiated eggs of R. dybowskii.
a. Vegetal hemisphere of non-irradiated control at 2 cell stage.
b. Vegetal hemisphere of irradiated (4,800 ergs/mm®, 45 min. after fertilization)
at 2 cell stage.
¢. Vegetal hemisphere of non-irradiated control at early blastula stage.
d. Vegetal hemisphere of irradiated at carly blastula stage.
Note that there is no difference between control and irradiated eggs.



