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Genetic Parameters of Serum Protein Levels in Japanese Quail

Katsunori Sato, Hiroaki Nacasg, Yasuo Kawamoto
and Takayoshi Ino
(Laboratory of Animal Genetics and Breeding)

In order to obtain information on breeding of Japanese quail, the changes of serum protein
levels with age and genetic parameters of serum protein levels of male quail at 8 weeks of age
were investigated in this study. The materials used in this experiment were 75 males and 75
females, and 282 male progenies of 15 sires and 45 dams from randombred population in our
laboratory. The serum proteins measured were total protein, albumin, globulin and A/G ratio.

The results were summarized as follows.

1. The serum total protein increased with age in male and female. Especially, it increased
rapidly from 4 to 6 weeks of age in female. The albumin level was maximum at 6 weeks of age in
both sexes, and tended to decrease after 6 weeks of age in male. The globulin level was minimum
at 6 weeks of age and increased after 6 weeks of age in male, and increased from 2 to 8 weeks of
age in female. The A/G ratio tended to decrease with age.

2. The total protein, albumin and globulin levels, and A/G ratio of male quail at 8 weeks of
age which were used to estimate genetic parameters were 2.7, 0.9, 1.8 g/dl and 0.59, respec-
tively. Heritability estimates (sire and dam combined components) of the total protein, albumin
and globulin levels, and A/G ratio were 0.146, 0.221, 0.207 and 0.262, respectively.

3. Phynotypic correlations among serum proteins ranged from —0.847 to 0.888, and the cor-
responding genetic correlations ranged from —0.865 to 1.002. Significant positive correlations
were observed between the total protein and globulin, and between albumin and A/G ratic. On
the contrary, significant negative correlations were observed between globulin and albumin, and
between globulin and A/G ratio. The genetic correlations among the total protein or globulin and
body weight were positive and lower.

4. The results obtained in this experiment suggest that the family selection may be useful in
improving serum proteins, and the selection for high total protein or globulin level might result
in slight improvement of body weight.
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Table 1. Serum total protein, albumin and globulin levels, and A/G ratio from 2 to
10 weeks of age

Age (weeks)
Serum protein Sex

2 4 6 8 10
M®  2.6£0.09°  2.6+0.05 2.7£0.05 2.7£0.07 2.9+0.09
Total protein (15)° (15) (15) (15) (15)
(g/dl) F? 2.6%0.09 2.8420.06  3.6%0.08%**  3.740.18%*F  3.640.10***
(15) (15) (15) (15) (15)
M 1.320.04 1.1£0.03  1.4%0.02 1.140.05 0.940.03
Albumin (15) (15) (15) (15) (15)
(g/d) F 1.3£0.05 1.2£0.07 1.6%0.08 1.2£0.07 1.540.05%**
(15) (15) (14) (14) (15)
M 1.440.06 1.540.04 1.2+0.05 1.740.09 1.9+0.08
Globulin (15) (15) (15) (15) (15)
(g/d) F 1.3%0.05 1.6+£0.10  2.0%0.05%**  2.6+0.18***  2.140.09
(15) (15) (14) (14) (15)
M 0.93+0.04  0.74£0.03 1.1740.05 0.6640.05 0.4740.02
A/G ratio (15) (15) (15) (15) (15)
F 1.04+£0.04  0.77£0.13 0.78%0.05%** (0.5340.09 0.7540.04***
(15) (15) (14) (14) (15)

a) Male, b) Female, ¢) Mean=S. E, d) No. of quail.
*** Significantly different from male (P < 0.001).
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Table 2. Serum total protein, albumin and globulin levels, and A/G ratio of male
quail at 8 weeks of age

Serum protein No. of quail Mean* S. E. Range
Total protein (g/dl) 282 2.7+£0.02 1.9—3.7
Albumin (g/dl) 282 0.9£0.02 0.4—1.6
Globulin (g/d1) 282 1.8+0.02 0.7—2.9
A/G ratio 282 0.59+£0.19 0.21—2.14
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Table 3. Heritability estimates of serum total protein, albumin and globulin levels,
and A/G ratio of male quail at 8 weeks of age

Heritability estimates

Serum protein

Sire Dam Sire = Dam
Total protein (g/dl) 0.14540.152% 0.147+0.195 0.1461+0.096
Albumin (g/dl) 0.377+0.215 0.066+0.169 0.221£0.119
Globulin (g/al) 0.22040.181 0.193+0.201 0.207£0.109
A/G ratio 0.313%£0.212 0.211+0.201 0.262%0.122

a) Standard errors.
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Table 4. Phynotypic correlations between serum protein levels of male quail at 8
weeks of age

Albumin Globulin A/G ratio
Total protein 0.009 0.737 —0.335
Albumin —0.633 0.888
Globulin —0.847

Table 5. Genetic correlations between serum protein levels of male quail at 8
weeks of age

Albumin Globulin A/G ratio

Total protein —0.121 0.758 —0.250
£0.413% _ +0.177 £0.413

‘ —0.722 1.002
Albumin +0.162 +0.001
. —0.865
Globulin +0.088

a) Standard errors.
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Table 6. Phynotypic and genetic correlations between serum protein levels and
body weight of male quail at 8 weeks of age

Serum protein Phynotypic correlation Genetic correlation
Total protein 0.111 0.163+0.311%
Albumin —0.103 —0.264+£0.268
Globulin 0.148 0.247+0.260
A/G ratio —0.171 ~0.342£0.229

a) Standard errors.
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