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Developmental Changes of Serum IgA, IgG and IgM
Concentrations in Broiler Chicks
I1. Isolation of IgA and Developmental Changes of Serum IgA Levels
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Department of Animal Science, Dankock University. Cheonan, Korea 330-714

ABSTRACT

An experiment was conducted to establish a large scale production method of anti-serum against
chicken IgA and to profile the developmental changes of serum IgA levels during the feeding
period(from hatching to 7 weeks of age) in broiler chicks. Blood samples were taken from
Hubbard chicken at the age of hatching, 3 days of age, and weekly thereafter till to 7 weeks of
age. The pure IgA was isolated from ammonium sulfate treated chicken bile juice by gel filtration
chromatography(Sepharose CL-6B). The quantitative assay of serum IgA were carried by RID
method. Developmental changes of serum IgA concentrations were 0.42 mg/mL at hatching,
thereafter dicreased gradually, lowest at 1 week of age(0.17 mg /mL), and gradually increased to
7 weeks of age(2.73 mg /mL). There was no sexual difference in serum IgA level, but female
chicks showed higher IgA levels than male chicks during the experimental period.
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Bile juice

l
centrifuge (10000 rpm, 30 min.)

i

l
Supernatant (SPT)

dialysis ( x 2)

|
precipitate(PPT)

I: 2% NaCl, 0.1M sodium acetate buffer (pH 4.5)
centrifuge (10000 rpm, 30 min)

{

l
SPT

PPT
— add 45% saturated ammonium sulfate
dropwise mixing by magnetic stirrer
L_ (2 hrs., room temperature)
centrifuge (3000 rpm, 4°C, lhrs.)
1
l |
PPT SPT
— redissolves with 0.035M PB(pH 8.0)
dialysis

I—— against 0.035M PB, 5mM EACA, 0.02% Na\s

Chromatography on CL- Sepharose 6B

— elution with 0,035\ PB, 5mM EACA, 0.02% NaNs
— concentrate the Ist peak with PEG 20,000

Figure 1. Purification procedure for chicken IgA form bile juice

9o EAXElE=E SAS program package<]
“GLM” program o] &3ttt

Zn o o

1. IgA9 &2l ¥ 3

CL-sepharose 6B chromatography columng %
3le] =3 R3S 9] optical densityE UV spec-
trophotometer (280nm) oA 243k A== Figure
2¢}

NordicAt= %€ 7Y@ AntilgG, Anti-IgA 2
Anti-IgM& ol&3le] IgAd]l Wid «EHAE
double immunodiffusion testell 2l ZAls] £ 2
7}, A peakd FAL JE 5EI(F1~F4) S0l
5% IgAE FH3k e olE 9% HEE
9] srgl(Figure 2, Figure 3)dlle #tigEst IgA7t
R FEo AATHFigure 3).

2. 8taRo| Wit gl Sold
w9 IgAo] tig &84 (Anti-IgA) o] a2 3



172 24 5 : 570 84 A 9] 2547

-
(3]
o

A : IgA rich froctions

e o =
g 3
+ +

Optical denaity{280nm)
b
& 8

0 20 40 60 B0 100 120 140 160 180
Fraction number

Figure 2. Isolation of IgA chlcken bile juice by
CL sepharose 6B chromatography.

Figure 3. Ouchterlony analysis of purified
chicken IgA. F1-F4: pooled fractions
from IgA peak. aA: andti-IgA, aG:
anti-IgG, aM: anti-IgM.
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Figure 4. Ouchterlony analysis of antiserum ag-
ainst chicken IgA. «A: antiserum ag-
ainst chicken IgA,

A: Chicken IgA, G: Chicken IgG,
M: ChickenlgM.
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Table 1. Regression equation of standard curve and its coefficiency of determinant at different time of

reading intervals

Diffusion Regression equation of standard curve R2? value
time(h) (SQR(Y) = a + bX)
22 SQR(Y)= —2.3115 + 0.5923 X 0.926
24 SQR(Y)= —25375 + 0.6172 X 0.983
36 SQR(Y)= —2.7314 + 0.6728 X 0.982
48 SQR(Y)= —0.8947 + 0.2438 X 0.994

50 SQR(Y)= —0.8947 + 0.2438 X 0.994
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Figure 5. Developmental changes of serum IgA
level In broller chicks during the ex-
perimental period.

4 EHZE IgA SETF2 UIADYH M}

173

2 IgAs] &5 A7 EHskE By 23% ]
2740.42 mg /mL) %E ofzte] Tk FHE B 7Y
Holle AANEY 0.17 mg /mLE Vel I o]
FRHe AN Frtst AE11Y ZBole A BA
9] =30 3y} 65H e 1.62 mg /mLEA 1
47 5o 4] Fx2 =7 St A (Figure 5,
Table 2). A 7|05 Aol m& IgAe] F== £
27 ez Jehgou gRo] AR ot &
& ZgS BAHoh
B Agox] 3T Fol IgA 7t EABHE
1o 2 g Eglon o] Ax= Rammensee (1984)
o} Az}l FAE Ao vepbdth, e 2A4AF
9] A e [gAZt AR k=Tt TR T Leslie
5(1973) 3= AtsEle Axdo) o 991e 744
oz 3 e glov, gREe] d7AEL AR
AZ ez g Axl Hiee] B dHoAe vac-
cine £& AF AP SEAE YO AR}
2 &A1 H7HE wAE AlRE
g4 zpole] Q1FA0R

Lo

Folgoz Qe 424 2

49 B3 H2lE ABEe] FE4 FUsH
23 e W9SAHe U dsio v
Ig o
o}

A G 230] 7FsgoE A8 o)z 4Ze

Table 2. Developmental changes of serum IgA concentration in broiler chicks during the experimental

period
Days of age N Female N Male N Mean
mg /mL mg /mL mg /mL
day 1 20 0.44+0.203 20 0.41+0.203 40 0.42+0.142
day 3 20 0.33+0.203 20 0.30+0.203 40 0.31£0.142
day 5 20 0.3510.287 20 0.31£0.287 40 0.33£0.201
day 7 22 0.20£0.102 22 0.14+0.087 44 0.17£0.100
day 11 20 0.46+0.287 20 0.4210.287 40 0.45+0.287
day 14 24 0.76+0.342 24 0.64+£0.236 48 0.70£0.294
day 21 26 0.88+0.353 24 0.93+£0.343 50 0.90£0.342
day 28 22 1.49+0.495 26 1.43+0.463 48 1.46+0.469
day 35 26 1.66+0.890 28 1.61+0.396 54 1.64+0.667
day 42 20 2.89+1.102 20 2.82+1.027 40 2.851+1.038
day 49 28 2.83+0.774 24 2.62+1.091 52 2.73+0.920
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