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ABSTRACT

An experiment was conducted to establish a large scale production method of anti-serum against
chicken 1gM and to profile the developmental changes of serum IgM 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, three days of age, and weekly thereafter till to 7 weeks
of age. The pure IgM was isolated from ammonium sulfate treated chicken serum by both
sephadex G-200 and sepharose CL-6B chromatography. The breaking-through peak containing
IgM appeared from the fraction 26 to 28. These fractions consisted mainly of IgM when tested by
anti-chicken [gM(Nordic, Netherlands). Immunized with the heavy chain of this purified IgM, the
rabbit immune sera(anti-chicken IgM) were formed a reaction only with the purified chicken IgM.,
The quantitative assay of serum IgM were carried by RID method. The optimal time for diffusion
was 14 hours and the coefficient of determination(R?) for regression equation of standard curve
was 0.992. It was observed that IgM concentrations were the highest at hatching(3.23 mg /mL),
after that decreased gradually. From 2 to 5 weeks of age the levels unchanged(2.0 ~ 2.3
mg /mL), and gradually decreased to 7 weeks of age(1.3 mg /mL).
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Whole Serum
Dialysis against PB for 24 hrs, at 4TC

centrifuge ( 3000 rpm, 15 min., 4T )

|
[ 1

PPT SPT
l: washing 2 times with 0.01M PB, (pH 5.4) x 2

centrifuge ( 3000rpm, 15min, 4C)

|
[ 1

PPT SPT
redissolves with acetate buffer ( 20% of initial serum volume)
add 2.3 m! 0.1M ZnSO4 solution dropwise and stirrer 2hrs. 25T

centrifuge { 3000 rpm, 15 min., 4T )
1

SPT PPT
l-—— add to SPT 4Na-EDTA 1%(w/v) and stand for 2 hrs.

L—— centrifuge ( 3000 rpm, 15 min., 47C )
]

SPT PPT
— concentrate the volume to 10 ml with PEG 20000

[ Chromatography on Sephadex G-200 (
— equilibrate with Tris-HCl buffer

—  pooling the ascending part of the first peak

| Chromatography on Sepharose CL- 6B (
equilibrate with 0.035M PB, 5mM EACA,
oling the scond upper peak.

Figure 1. Purification procedure for IgM from chicken serum.

IgM standardEe 1.6mg/ml, 0.8mg/mL, 0. ES FANEER HAAsEY. 235 A9 vac-
4mg /mL, 0.25mg /mL, 0.13mg /mL Z AFFE cine program? AFHct. FAAkEE NRC
£ 238l AMEEFE I, humidity chamberoA] (1984) EAldoll IA AzSH o PAA 2 7|8
diffusionA]# antigen(IgM) =} antibody(anti- Z70A) 9] 7L vjAsted AFHE 657 WX 73
IgM)el H# whgA|7ke At ol o] &3l 7R G et sl & AEEANA cage AR
sample®] IgM F=& 73t Ho g ARgsigen 71e dutAl AlgdE = d

of o)A AA)strh.

4 Sfe] Alek 9l AlRo| R dae 1Y%, 399, 154, 11%3;‘ 27%, 359

Fell Al AREH 3 gl broiler £E<) Hubbard ol AgelM AA A om, 479, 55%, 657%, 7
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Sephadex G200 column® Z%E 82 (elution)
¥ E8E9 optical densityE U.V. spectoro-
photometer (280 nm) 2 =33 A7} Figure 29| 1}
Ehit whe} o] 2719) peakZ FAHUTH EFH &
A% ANA peake] MELo] el Qe £
Y5& XA 532171 & double immunodifusion
teste]] 9J3) EHo] A (specificity) & ZAIE Az}
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ure 4), ©]& thA] CL-sepharose 6B column 3}
o 824120 A3} shte] peakE At} (Figure
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T AR &53% [gMo 2 I35 v (Figure 4),
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Figure 2. Gel filtration chromatography of

whole chicken serum on Sephadex

G200.
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Figure 3. Gel filtration on CL Sepharose 6B of
lg fraction optained from the Se-
phadex G200 column,

Figure 4. Ouchterlony analysis of purified

chicken IgM.

1 : fractions from gel filtration on Se-
phadex G-200 column,
(cross reaction with anti-chicken
1gG)

2 : fractions from rechromatography
on Sepharose CL-6B column.
aA: anti-IgA, G: anti-IgG, aM:
anti-IgM

2, gEHo Mt gl Solyd

He ¥xyezxe 2y w4 IgMe heavy
chaing HYeR 3o A 5(1993) 2] W
A Bzl HANA o] IgMel g A (rab-
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Figure 5. Ouchterlonu analysis of antiserum aga-
inst chicken IgM.
aM: antiserum against chicken IgM
A: Chicken IgA, G: Chicken IgG, M:
ChickenlgM.

bitanti-chicken IgM)-& Akttt A4td 83
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fusion ¥He-ATE =8l FAF FEE

rootE W3}, o]&5 WS-

square
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4N A 7S <F
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= 0.99224 & AEEE 2 YtH(Table 1).

IgMe] kA=A oA precipitation line<] 4
B Zuhsly] 918l Agarnoble iR} ol
Agarose Type 18 AHSE 4% o a3 4%
£ 4k

4 HAZ IgM SE5TE2 WIKATIE Hat
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Figure 6. Developmental changes of serum IgM
concentration in broiler chicks during
the experimental period.

Table 1. Regression equation of standard curve on IgM and their coefficiency of determination(R?) at

different time of reading intervals

Diffusion Regression equation of standard curve R2? value
time (h) (SQR(Y)=a + bX)
8 SQR(Y)= —2.2234 + 0.6762 X 0.979
10 SQR(Y)= —2.2247 + 0.6143 X 0.980
12 SQR(Y)= —1.6194 + 0.4810 X 0.984
14 SQR(Y)= —1.5651 + 0.4678 X 0.992

16 SQR(Y)= —1.5651 + 0.4678 X 0.992
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o] zloly £ Age] 47y
E7FF sttt dFAES AAAE RYeR
g Ay vste] 2 A= vaccine FHE A
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. B ¥3yo=HE sephadex G200 3} seph-
arose CL-6B chromatography & AR&3le] 4=
w5 IgMES 2t 223 1gM £419
heavy chaing a¢o 2 EZ dGAA IgM
ozl Holxgoz whgsh= ¥ (rabbit
anti-chicken IgM)-& A4k 315t}
2. BFFLIgM)ol iz A (anti-IgM) 242
diffusion’ el & ZFH3td FEJHAE 4 &
v}, diffusion A28 A 7] 14X 7t ol A 7v4 43
g AR S dAew AR =
0.992 24 &7l g AP =7t =3t
3. A% IgMe] Tx 9 W2 1934 (3.23
mg /mL) 7} & hew T olF X8| st
4tk 25 ~ 43 A ¢F (20 mg ~
2.3mg/mL) 2 & fX|5thr} 1 0]ty A&H o
2 Za s 7FEAE A 59 1.3
mg /mLe] #F& Btk JHd BmE ¥H

Table 2. Changes of serum IgM level in broiler chicks during the experimental period

Days IgM Concentration
of Age n Female n Male n Total
mg /mL mg /mL mg /mL

Day 1 20 4.31 £ 0.203 20 4.18 + 0.203 40 3.23 £ 1.492
Day 3 20 3.39 £+ 0.203 20 2.77 + 0.203 40 2.73 £+ 0.637
Day 7 22 1.09 + 0.351 22 0.90 £ 0.210 44 2.32 = 0.203
Day 14 24 0.71 £ 0.337 24 1.04 = 0.531 48 1.91 + 0.138
Day 21 26 0.96 = 0.357 24 1.01 + 0.457 50 2.13 £ 0.135
Day 28 22 1.70 + 0.640 26 1.89 + 1.100 48 2.47 £ 0.113
Day 35 26 1.79 + 0.646 28 1.57 + 0.409 54 2.06 = 0.135
Day 42 20 2.00 £ 0.531 20 2.12 = 0.504 40 1.51 + 0.133
Day 49 28 2.41 + 0.557 24 2.55 £ 1.022 52 1.26 + 1.221

1X+ SD
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IgM FE4F o= Apol7}h /st
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