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The Effect of Antimycin A on the Early Embryos in the Full-sib
and Random Mating Groups of Japanese Quail

Katsunori Sato, Yoino Onisui, Yasuo Kawamoro and Takayoshi Ino
(Laboratory of Animal Genetics and Breeding)

This study was conducted to determine the inhibitory effect of antimycin A, antibiotic, on
the early embryos in the full-sib and random mating groups of Japanese quail, for the purpose
of finding out causes of early embryonic death occurred during inbreeding. Japanese quail used
in this experiment consisted of the first and six generations in the full-sib and random mating
groups.

To determine the effect of LD, of antimycin A six differently diluted concentrations of
antimycin A (stock solution, 25 mg/95% ethanol 5 ml) were injected in a volume of 0.015mil
into the yolk of eggs of 48 hours incubation. The concentration of LD, in the random mating
group was injected into the yolk of eggs in the full-sib and random mating groups by the same
method as in the case of determinating L.D;,. Injected eggs were incubated 48 hours and
embryonic mortality, embryonic development and frequencies of malformations were examined.
Malformations were classified into seven categories.

The results obtained were summarized ds follows.

1. 440.5 and 176.0 ng of LDs, of antimycin A were found in the 1st and 6th generations of
full-sib mating group and 538.7 ng in the random mating group. A marked decrease of 1.D;, of
antimycin A was found in the full-sib mating group as the generation advanced.

2. When LD, of antimycin A was used in the random mating group, emibryonic mortality in
the full-sib mating group increased with inbreeding and showed higher values than those in the
random mating group. The remarked retardation in the embryonic development was found in
the full-sib mating group. Embryo size and blood vessels formation were affected in the full-sib
mating group.

3. When LDs, of antimycin A was used in the random mating group, frequency of malformations
was significantly higher in the full-sib mating group than in the random mating group. = Among
the categories of malformations, flexion malformed and poor development, dwarf showed higher
frequencies in the full-sib mating group as the generation advanced.

4. These results suggest that the decrease in metabolic activity of the early embryos occurred
in the full-sib mating group and was responsible for the early embryonic death as inbreeding
increased.
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Table 1 LDy, of Antimycin A in the full-sib and random mating groups

Mating group Generation LDs, (ng)
1 440.5
Full-sib
6 176.0
Random 1,6 538.7

2. BAEASHEDLD, E4ERAL -SA0ETHEBEATRE TCORRETE, BKEE,
BESEOHEE

Kz, B L 2 BIESSIECEE D LDs & (538.7ng) HfERAL T, EXE & BEAETRET
DOIFELCE, REE, BEBOHBEZR IOV THRETL 7.
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Table 2 Embryonic mortality in the full-sib and random mating groups at L.Ds, of
Antimycin A in the random mating group

Mating group Generation Embryonic mortality (%)
1 51.65 (94/182)%
Full-sib
6 65.96%(31/47)
Random 1,6 48.19 (160/332)
a) No. of dead embryos/No. of fertile eggs.
* P <0.05.
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Fig. 1 Distribution of embryos in each developmental stage in the full-sib and
random mating groups at LDy, of Antimycin A in the random mating group.
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Table 3 Length of embryo, width of area pellucida, width of side of area vasculosa

and diameter of blastoderm in the full-sib and random mating groups at
LD, of Antimyecin A in the random mating group

Mati Length of Width of area Width of side of Diameter of
ating . .
oup Generation embryo pellucida area vasculosa blastoderm
&r (mm) (mm) (mm) (mm)
Full.sib 6.48 +0.15¢ 7.424+0.24%* 5.70 £0.30 19.08 £0.71
ull-si
5.94+0.29* 7.58+0.62 4.0540.54* 15.35+£1.35%
Random 1,6 6.76 £0.09 8.25+0.17 6.1340.23 20.57 +0.47
a) Mean+S.E.
* P <0.05.

Table 4 Blood vessels formation in the full-sib and random mating groups at LDs,
of Antimycin A in the random mating group

Blood vessels formation grade®

Mating group Generation
- + ++ e+
1 37.4% 8.8 5.0 48.9
(68/182)° (16/182) (9/182) (89/182)
Full-sib
5 48.9% 12.8 4.3 34.0%
(23/47) (6/47) (2/47) (16/47)
Random 1.6 33.7 9.0 4.2 52.4
’ (112/332) (30/332) (14/332) (174/332)

a) — Negative, Slight, + Weak, ++ Moderate, +-++ Strong.
b) Percentage of graded embryos.

¢) No. of graded embryos/No. of fertile eggs.

* P <0.05.
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1% TEEZARD LN, BEHOBEE ZOHIREIL Table 5 IIRLABY &40, 38
TEE, BAEAATECEE X 10 Flexion malformed (JERE), Poor development, dwarf (BE T2,
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Dk, BEEXEETOT VT A4V AD LD, E2BWTERE - BEEXEHT



14 PEREREAC - REESRTY - WRFE - 9 %

Table 5 Malformations of embryos in the full-sib and random mating groups at LD,
of Antimycin A in the random mating group

Mating G Percentage of Categories of malformations®
group malformed embryo I i m v Y VI VI
1 48.4** 15.9 0.5 19.2%*% 6.0 1.6 2.7 2.2
) (88)° (29) (1) (385) (113 (3) (5) (4)

Full-sib

6 63.8%* 19.1 0.0 27.7%% 6.4 4.3 4.3 2.1
(30) (9) (o) a3 (3) (2) (2) (1)
Rand 16 36.4 10.3 0.0 10.3 6.4 2.7 3.6 3.0
ancom ’ (120) (3¢) (0) (34) (21) (9) (12) (10)

a) Generation.

b) 1: Poor development, dwarf, I : Dicephalus, Il : Flexion malformed, IV : Tortion malformed,
V : Wing-buds malformed, VI: Leg-buds malformed, VII : Tail-buds retarded or undeveloped,
rumplessness.

¢) No. of malformed embryos.

** P < 0.01.
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