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Incorporation of *H-thymidine and *H-uridine into Early Embryos
in Inbred and Hybrid Quail
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This study was undertaken to investigate the incorporation of *H-thymidine and *H-
uridine into embryos of inbred and hybrid quail and the relationships between the
embryonic development and these incorporation values. Japanese quail used in this study
consisted of the inbred lines (F=59.4 %), their crosses (F, hybrid) and a randombred
population. Inbred lines were established by consecutive full-sib mating until the fourth
generation, originating from the control population.

A quantity of 10 ¢l of *H-thymidine or *H-uridine solution (final concentration: 50
nmol, 2 £Ci) was injected into the yolk of an egg. These values incorporated into embryos
were counted after 2, 3 and 4 days of incubation. *H-thymidine or *H-~uridine incorpo-
rated into cultured embryos was also examined in this study.

Marked retardation in embryonic development and a decrease in embryo weight were
observed in the inbred lines, while the F; hybrid showed a restoration of embryonic
development and embryo weight, which was similar to the randombred population.

The incorporation values of *H-thymidine and *H-uridine per embryo were significant-
ly lower in inbred lines than in the ¥, hybrid and randombred population and the values
in the F; hybrid were similar to those in the randombred quail. Similar results were
obtained in cultured embryos. It was found that the incorporation values of *H-thymidine
and *H-uridine related to embryonic development in any group, that is, those values
increased as the embryonic development progressed, while those values decreased as
embryonic development was delayed.

These results indicate the depression of the ability to synthesize nucleic acid and
protein is involved in the early development retardation of inbred quail, while the
restoration of embryonic development and embryo weight in hybrid quail is caused by an
acceleration of metabolic activity in relation to the nucleic acid and protein in the early
embryogenesis.
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Table 1  Developmental stage and embryo weight after 2, 3 and 4 days of incubation
Developmental stage® Embryo weight (mg)
Group
2 day 3 day 4 day 2 day 3 day 4 day
Inbred 129£01929192+£03* 24803 314018 125+07°  47.4£22°
F, hybrid 13.4+£0.1° 20.1£0.2° 255 % 0.1° 3.3+£0.2° 165 x£0.7° 60.9 £ 2.0°
Randombred 13.9£0.1¢ 20.3+0.2° 255+0.1° 41+0.1° 18.2 +0.6° 63.4£2.0°

a) Normal stages of chick embryo (Hamburger, V. & H.L. Hamilton).
b) Mean = S.E.
¢) Values in the same column with different superscripts are significantly different (» <0.05).
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Table 2 Values of *H-thymidine and *H-uridine incorporated into embryos after 2,
3 and 4 days of incubation

Days of incubation

Group
2 3 4
*H-thymidine (nmol/embryo)
Inbred (26)* 0.28£0.039&a (27) 0.99 = 0.09% (26) 2.75£0.28%
F, hybrid (27) 0.40 = 0.04° (28) 1.61%+0.13° (27) 3.58 £ 0.24°
Randombred (28) 0.76 £ 0.03° (29) 1.72+0.11° (25) 3.59=£0.37°

3H-uridine {(nmol/embryo)

Inbred (28) 0.30 +0.04* (26) 1.7940.14* (28) 4.19+0.37°
F; hybrid (26) 0.48 +0.05° (26) 2.47+021° (28) 5.50+0.28°
Randombred (29) 0.59 £0.04° (31) 2.53+0.15° (29) 5.53+0.36°

a) Number of embryos
b) Mean % S.E.
¢) Values in the same column with different superscripts are significantly different (p <0.05).

Table 3  Values of *H~thymidine and *H-uridine incorporated into embryos after 12
and 24 hours of culture

Days of culture®

orow 12 hours 24 hours

3H-thymidine (nmol/embryo)

Inbred @4 0 ™ @) 113:x016
F, hybrid @2) O-Eﬂ(%i%osb 20) 2.5(%.-1:495171’
Randombred @7 0-%%1-*2?60@ (22) 2.6&)?5())610"
3H-uridine (nmol/embryo)

Inbred (20) 0-5(%).%8())5043 (18) 1'4(?8%0%113
F, hybrid (20) 0-7(%.6_%9%0‘35“ (19) 2.3(%%?‘;12':
Randombred (23) 0-8(%%2%041’ (21) 2'4(%_?4())6101)

a) Embryos after 2 days of incubation were used to culture in vitro.

b) Number of embryos

c) Mean = SE.

d) Mean (nmol/mg embryo weight)

e) Values in the same column with different superscripts are significantly different (p <0.05).
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Table 4§ The relationship between the developmental stage and incorporation
values of *H-thymidine and *H-uridine in embryos after 3 days of incuba-

tion
Developmental stage?®
Group
21 20 18-19 15-17

3H-thymidine (nmol/embryos)

Inbred (4) 1.449 (8 1.25 (7 0.98 (8 052

F, hybrid (16) 1.85 (9 146 (2) 106 (L) 036

Randombred (12) 1.81 (13) 1.67 (4) 157 (0 —
3H-uridine {(nmol/embryos)

Inbred . (6) 2.40 (11) 1.87 (8 135 (1 079

F, hybrid (9 3.25 (9 230 (6) 2.37 (2) 099

Randombred (14) 2.92 (13) 2.38 (4) 162 (0 —

a) Normal stages of chick embryos (Hamburger, V. & H.L. Hamilton)
b) Number of embryos
c¢) Mean

Table 5 The relationship between the developmental stage and incorporation
values of *H-thymidine and *H-uridine in embryos after 4 days of incuba-
tion

Developmental stage®

Group

26 25 21-24

3H-thymidine (nmol/embryos)

Inbred (9 3.64° (8 281 (9 179

F, hybrid (16) 3.98 (10) 3.17 (1) 136

Randombred (16) 4.07 (8 276 (1) 259
3H-uridine (nmol/embryos)

Inbred (9 542 (10) 4.09 (9 3.06

F, hybrid (17) 5.90 (7 520 (4) 4.34

Randombred (16) 6.31 (9 4.06 (4) 3.67

a) Normal stage of chick embryos (Hamburger, V. & H.L. Hamilton)
b) Number of embryos
¢) Mean
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