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SUMMARY

The experiment was conducted to estasblish the large scale production of anti-serum against
chicken IgG and to profile the developmental changes of serum IgG levels during all the feeding
period (from hatching to 7 weeks of age) in broiler chicks.

Blood sample were taken from Hubbard chicken bi-daily or /and weekly during the experimental
period.

The pure IgG was isolated from ammonium sulfate treated chicken serum by ion exchange
chromatography. The quantitative assay of serum IgG were carried by RID method.

It was observed that IgG concentrations were showed the highest at hatching(4.25mg /mtl),
after that dicreased rapidly, lowest at 2 weeks of age(0.81mg /ml), and gradually increased to 7
weeks of age(2.48mg /ml)

There was no differences of 1gG level between sex, but the I1gG levels of male chicks dicreased
more rapidly and increased earlier thereafter than those of females during the first two weeks of
age.

(Key words:Immunoglobulin G, broiler chicks, sex)

AR Fa WdeE sl A7Eo) Foh A

I.M & =, ¥=7]9 Fabriciusigo] 22sol ddzzy
A el 23 R wdo] B8 ATEA Fabricius'd
tho] WolZnEde] gg A7 1950805 T o gzzEde 24 EE olssly] S5kl WA

£ AT7E #e71eA Y ST NEANE AT (199]) Ao FYEH AR
* 7} A A4 (Veterinary Research Institute, RDA)

—65—



sl dolin, A
A gl #g AFE
3 Folrh,

H dd2z28de F5 Imm-
unoglobulin G{IgG), Immunoglobulin A(IgA)$}
Immunoglobulin M(IgM) ¢] 371X &2 Hy =1 glo
o, o8& XFEE] IgG, IgA € IgMa} A2
EJo] FA}sle} (Higgins, 1975).

7129 IgGe EFEE9 IgG(M.W. 150,000;
7S, Roitt, 1977) 2.t}h #=-3F(165,000~206,000; 7.
1S) 3 erral e (2.2%) 0] B2 SXH(LP,, 5.
7& weon g& 32 HIE 7MRe 5498 /A
2 JtH(Orlans, 1968: Tenenhouse et al., 1966;
Leslie et al., 1968). o]2{% 5422 Tenenhouse
5(1966) 71399 IgGrt ZHFES IgGRu=
IgA9} A8 3L st e Leslie 5(1966) 2 1gG
g IgY2 HH3l7|& Aty oyt Ig¥e ER/TE
o] IgGe} BT 4 75xog BUsly] wid
IgGz F<lsjo] B YcH(Juergen, 1987). &
9, Gallagher 5(1970)2 1G] £2l24 oA Na
Cle] Fxoll ma} Fa43o] 347,0000] =& 1gGE &
AsHon, o] 2% AMALE 11.4S2 Eelxlthn
Kobo 5(1969)¢] 28t} o]¢} & 42 7=
9] IgG EA+= 99 sxo) 7iztste] Dimere} /de)
2 EAslx )

7be IgGel EEwrgosE gutygo s NaSO.2
A3k i (Benedict, 1967b) 3} ©]& Sephadex
G2002.2 gel filtrationdt ¥ £2 9 peakE t}A] b
2& A (Gold 5, 1987), jon-exchange chromato-
graphyl] 23l Zal3h= ¥4 (Leslie 5, 1969) 5°I
it

g3 Z9 IgGe HAXE &M toxind} virusE
ZF3A)7] ] 71%5% 7Fd}. §3] complement
system 1gG & ol 843tE Fo H|Z24
bacteriav} virusgE E3jA1Z 4 de TEHE 7HAA
®t}(Fellenberg, 1978).

3l ZRE 49 7R19 2 EH Foe
IgGRt wA=™ 499 o} 2E IgMe], 28)x 18
I 10~12¢9 % Y E IgAy) 2Ass 238 A% 243
ol 8AF IgGEE« 3.1~7.3mg /ml &)t}

1

3 A

[a<

[o:]
=]

A

fud

= 4g

27 F Al 199 FE9 20% TSR AstEn 2
0|3 RY M og Frsted o 6FHA ol E 45

IgG sE4F(4.96~8.1mg/ml)ol] EE2dvin B
a88tH(Van Meter et al., 1969; Martin et al.,
1973; Leslie et al,, 1973; Rose et al.,, 1981:
Rammensee, 1984). 8, Leslie £(1975)2 #o}
9] SERGA AL gLz Q8 IgGe] AA T2
178 RE AFEe o2 38t Jed Loesch
(1972) 52 A7VE22 83 Y] FVo25E
23d 2 A% 23 23R [gGy Aol 4o
woin R sk

=

=
=

[<]

e
54
g
)
)

Q) BTEA AL N7
AFA e obd Bl E
WO AMg WYINEN 83 16
Helel pAHoE 478 wuAE A 47 9

p3|
%)
2 & 4

=3
2 A7 714748 S84 BHFE [gG 29
FHd ££ Hshdo] ek profiled Al o] E

S8A9 AE 1gC FEoe] 484 £ Y 2
Aol T IgG &2l ¥gt H3ol 3o 28+

2
3l parameterg A-&3liz} HAlslH T

=

JKiE oy

1. IgGe| =22 A 33

I1gGE A A9l 83 (chicken serum) S 2% € Le-
slie 5(1969, 1970) ¢} AAIS -8 £33} satu-
rated ammonium sulfate(SAS) A DEAE-
cellulose(DE-52) € ©]-&-3% ion exchange chroma-
tography & 2 Fig. 12) #3-& AA E&3t9H.

el 1gGel 7382 Sigmarb(USA) 2 Nordic
Immunological LaboratoriesAH{Netherlands) 2%
B #9%¥ anti-chicken IgGE AME3led Double
Immunodifusion o} 2jste] AA}BATE

2, &3 (Anti-IgG) 2| ciE Mit

29 IgGol g ddH AYake B F3¥
chicken IgGE 9oz &l Fig. 29 ol B
71l Al A A Y23t



Chicken serum

Centrifuge(4c, 1,000g, 15min.)

|

delipitated serum{4C, 2,700g, 30min.)
add 45% saturated ammonium sulfate (S.A.S)
mixing by magnetic stirrer (30min, room temperature )

Precipitated(PPT)
redissolve with 45% S.A.S.

|
supernatant (SPT)

washing with PBS at 4, 1,000g, 15min.
centrifuge(47¢, 1,000g, 15min.)

e

SPT
transfer the SPT to beacker
add 40% S.A.S

PPT

mixing by magentic stirrer (30min, room temp.)
centrifuge(4¢C, 1,000g, 15min.)

wash 2 times with 40% S.A.S

centrifuge(4%C, 1,000g, 15min.)

SPT

add PSB(0.15M, pH 7.2)

T3 78 717

Dialysis
aganist PBS(0.15M, pH 7.2)

e
e

I Chromatograph on DEAE-52 columnT

—— pooling the first peak
1gG

0.015M Tris-HC1+1M urea, pH 8.0

SPT

—— elution with 0.015M Tris-HCl, 1M urea, 0.16 M NaCl

Fig. 1. Purification procedure for IgG from chicken serum
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10.0mg /ml, 5.0mg/ml, 2.5mg/ml, 1.25mg/
ml, 0.63mg /ml, 0.31mg /ml2 A3l Az
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Rabbit

Antiserum (stored at —20¢)
Anti-chicken IgG

— immunization with purified antigen(IgG)
— booster injection with purified antigen (3 weeks later)

r 3rd. injection with purified antigen (2 weeks later) and
Ouchterlony test for titer and specificity of the antibody

— bleeding(heart punction: 1 week later)
— centrification for serum isolation from each rabbit
— Ouchterlony test for specificity of the antibody

— pooling the serum from several rabbits

Fig. 2. Immunization procedure for anti-chicken IgG production
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#H 2359 0.D.7FE U.V. spectrophotometer
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789 peakE FAPHAUCH B8 A3 HY 0
MFshe AHe] EYEL FAM w2AZ %
double immunodifusion teste] 2]} Eo]Al (speci-
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Fig. 3. Ton exchange chromatography of am-
monium sulfated chicken serum on DE-
AE-cellulose(DE-52), 0.015M Tris-HCI
buffer, pH 8.0
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Fig. 4. Ouchterlony analysis of purified Fig. 5. Ouchterlony analysis of antiserum

chicken IgG against chicken IgG
aA :anti-lgA, oG :anti-1gG, A: chickenIgA, G chickenlgG
aM : anti-IgM M : chicken IgM, oG : anti-IgG

Table 1. Regression equation of standard curve and their coefficiency of determinant at different time
of reading intervals

Diffusion Regression equation of standard curve R? value
time (hrs.) [Ln(Y)=a+bX]
(1gG]
14 Ln(Y)=—3.092949178-+0.678382387 X 0.998
16 Ln{Y)=—3.145695492+0.675871252 X 0.999
18 Ln(Y)=—2.854611174+0.614153405 X 0.997
20 Ln(Y)=—2.705898392+0.584224052 X 0.995
22 Ln(Y)=—2.568778822+0.554947381 X 0.993
2102 st Fig, 20 1d o2 HAS ule} o] £ Moz RIDUY 2ANZE 2 HFILE RABIER
7l AGAA g IgGell th gt 8874 (anti-1gG) & ot IgGo A% A g A7E 2 AT ¢
A2z, or&atan). a9 (standard antigen)ol thst %
AAE A Al FoldE AR v Hote] diffusiondeN g et AT FEE
Fig. 50 A A9 ule} o] 1gG aH % gl st semi-log plotZ ¥&Z4(standard curve) dif-
Bol oz Wese] 48 Aoz AR fusion A QAZPEE AR vk, 16A1M 71g ¥
s3] SARY BAAel W BRASRY)E 0.
3. AT IpGe| 24X S 999241 A<l 1.0000 71A Wekstth(Table 1).
o] g3& 1gC =9 ¥HEAFYH F RID
(radial immunodiffusion test) &3 & o|4& & 4. HHZ IgG T2 WIA|7|H Hapyt
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E,_ILo HLO}\]ﬂtH z‘g_;g IgG——] z_g_ Table 29}
Fig. 6] e sis} o] ¥k 1d%ele 4.25
mg /miZ 7HY ¥Rerm O2F F23) gaste 149
oA HAFF(0.81mg /ml)ol] Egsle] 1939
19/0’“"°§ SR} A ARHoE 27150

Folle 248mg /mlz2 Yeiygth 2 ¥ 23

ofix) 23 ¥ 9) IgG X+ Rammensee(1984) 9]
Aot sl on T3 AF 229 [pG B
7b 18% FE9 75~100%7HA] AAastn was
Rose 5(1981)9] Z#e} AX3le Aoz Yehgr,
gy 753 F [gG £32-& Leslie (1976)
ol R £¢(4.96~8.1mg /ml) 8.t} A3 W)

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

(Mean=+SD, mg /ml)

IgG concentration

Days

of Age n Female n Male n Total

Day 1 20 4.31+0.203 20 4.18+0.203 40 4.25+0.142
Day 3 20 3.39+0.203 20 2.77+0.203 40 3.08+0.142
Day 5 20 1.84+0.287 20 1.7210.287 40 1.78£0.201
Day 7 22 1.09+0.351 22 0.90£0.210 44 1.000.299
Day 11 20 0.971+0.287 20 0.65+0.287 40 0.81+0.201
Day 14 24 0.71+£0.337 24 1.04+0.531 48 0.870.466
Day 21 26 0.96+0.357 24 1.01+0.457 50 0.98+0.400
Day 28 22 1.70+0.640 26 1.89+1.100 48 1.80£0.902
Day 35 26 1.79+0.646 28 1.57£0.409 54 1.68+0.538
Day 42 20 2.00+0.531 20 2.12£0.504 40 2.06+0.511
Day 49 28 2.410.557 24 2.55+£1.022 52 2.48+0.792

IgG concentration (mg /ml)

1357 11 14 21

0——0: female

®——o: male

28 35 42 49

Days of age

Fig. 6. Development of serum IgG levels in female and male broiler chicks during the experimental

period
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