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[Abstract]  Objective To observe the dynamic changes of the specific chicken egg yolk antibodies (IgY) against
soluble egg antigens (SEA) of Schistosoma japonicum by two immunization routes. ~Methods Seven New Zealand rabbits
were infected with S. japonicum cercariae (1500 per rabbit). After 42 days the rabbits were sacrificed to collect eggs
and prepare SEA. Two groups each with 3 healthy hens were intravenously and subcutaneously immunized with 50 pg SEA,
respectively. All hens received five immunizations by the same dose of antigen, with 2-week interval for the first two doses,
and 4-week interval for the rest doses. Hen eggs were collected at pre-immunization and every two weeks after the first
immunization. Crude IgY was extracted from egg yolk by water dilution method, and were analyzed by SEA-based ELISA,
then purified by using EGGstract IgY Purifiction System from the 8th to 18th week after the first immunization. lgY
concentration was determined by A,/Ax ratio. The expression of IgY was detected by agarose double diffusion method
and SEA-based ELISA. The characteristics of IgY was analyzed by SDS-PAGE and Western blotting. Results  The
titer of IgY reached a peak at the 8th week in the intravenous group (A,,=1.28) and at the 12th week in the
subcutaneous group (A4,=0.78), respectively, and maintained at a high level in the intravenous group until the 18th
week after the first immunization. The concentration of purified IgY was about 6.5-9.0 mg/ml. Agarose double diffusion
method and SEA-based ELISA demonstrated that the peak titer of IgY in the intravenous group was 1:16 and 1:51 200,
respectively. SDS-PAGE demonstrated that IgY contained two major protein bands(M, 25 000 and 68 000). IgY purified
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from immunized egg yolk specifically reacted with SEA. Conclusion

The intravenous method is superior than the sub-

cutaneous injection method in obtaining a high level of egg yolk antibodies against SEA of Schistosoma japonicum, and

the purified IgY shows better specificity.

[Key words] Schistosoma japonicum; Soluble egg antigen; IgY; Immunization

Supported by the National Key Technology R&D Program (No. 2008BAI56B03)

*  Corresponding author, E-mail: chenjiaxu@yahoo.com

BB e e BR M (egg yolk immunoglobulin, IgY)
BRI MR, 7EDhRE LRI S rIIgG.
BT Y MR R, REMEL . AN EERXEH T
(theumatoid factor, RF) 546G . NG AMA RS EE 0
e e e, LAKS YD &R R AR A i R I S
M, g2 HATEATE IRl s lin Z —. &
BRRIEZ AR TP BA ) IZ AT FTR T, A
W H A I AT PR (SEA ) 38 i PR [R) 5 =X 4
P2 R B IT ARG BT SEA REF M LY Uik, b4
IgY B REFEAT S ML, IEXF IgY BORFPEREAT 45
o,

¥ EFE

1 LI

17 JEi SPF SRS D 25 6 2, A E
HREBMARAF, Fii2i 7 H, KEZ 25kg,
W A R SRS G

2 EEEH

FRRSE AR | A8 A SE AT FIBRAR o 8 AL )
i FRIC PTG 1gY (1) 1gG (RPN HRP-1gG ) ¥ F 36
Sigma 2y 7 ; IgY Zii bl ] & (EGGstract IgY
Purifiction System )4 H JE[E Promega /Al ; & Hikp
& W (Page Ruler™ plus Prestained Protein Ladder) Il
HINE K Fermentas A F) .,

3 SEA MEHHI&

7 FUHTPY 22 A I A R H A I R R
B 500 4%, IERYLE 42 d fi), MFFRE 2> B 4E
B, R, BUTBRRRER, 4% 1909 )54 BER K TR
A, B4CRRE4d, MEERE2 K, 2minik, 4d
JE VKIS AR 3 IR, 3 min/YK, FFIK[EJEK 3 min,
RIS 2d, 10 000xg 4 CES.C> 30 min, H
L, WSS, A S i (Braford ¥5) ME ST
JRAE MR, 20 CIATER M,

4 MEREBRGENKE
B 6 Hig i ARGy BT MRk, 4 3
H, #f SEA 5B e ARG R ns LR,

TP RIZET R T SO E ST, 2 JHJRHF SEA 545
B SE AR ST INGR e 1 IR, Z e fEh 4 8 E
HPUE SR, L3 0, FIEHHN 50 pg/(H 1K),
FI ST 2 R In 18 Ja B 2 JRIRCAR 1 g ik
PRICIE 4 CLRAT, SPERTSEIER I,

5 FE%REFN IgY shETH R

UL R AL AR kA i fe 2~18 RS EE, A4
RRK AR, FHOPH B IR B U0, WK I UG
fa i, BRGEEKH 0.1 mol/L EhER N pH 5.2, F%
PRECAIK 1 8 FikE, ®WIRPEFE 2.5 h J5, -20 CHCE
3h, BT 4 CHEERHE, 5000xg 4 CE.L> 25 min,
B EIAS IgY MR, SEA | ngfLAARER, PBST
PRI 3 WK, 1%/NMEIME (BSA) B 1 h, FIERIRK
100 /AL, 37 CHFE 1 h, ¥ 3 K, IMAGRDY
HRP-IgG(1:20 000) 100 pl/fL, 37 CHFE 1 h, Pk
J&, AP (OPD) {4 10 min, 2 mol/L iR ZX 1k
SN, T IE SIS WA (Multiskan MK3, 36 [H
Thermo A F]) MIKIEHEE (A (H) .

6 IgY aifb REFE

Sy BURPERT . KA B IR g fe 8~18 JA AL
THE RIS 12 RS E, &2 F—#EEN
— AL, MW B 2SO e, A LRI AR
IRYE , e lgY glifbil i & il Bk fralifk, fin PBS
BIROIERIAR, 20 CARAFEH,
6.1 AL IgY JREMZ EIMZBCGER I 4L 1gY
PUiku s, PBSAEZ LU, HEArIAE S 23 5 FH PBS i
SOfEFT 100 75)5, ZCIERESGIN A 0 FIT A o 1H, FAFK
C(mg/ml)= (Axx145) — (Axx074) FHEE WS,
6.2 FASHER Y HEM IgY 100 ml A= FEER K o
A g Biflgk Bk, R #E3A Bl 42ml, 3
5k, BERAHIEITHAIL, kB, BE)EmN
FE, AL SEA HUFHK 20 pl (MREESH 2.0 mg/ml)
S BRI FL R B e ok oo a8 JRIaife 1gY, 435k
JEA IR 2, 4, 8, 16 Fl 32 AR BRRAS 20 wl, B
TR, %R 48 h i Wgss R,
6.3 la 4 ELISA &M 2457 [gY 4uh i SEA 41
JEW 1 pe/fl, 4 CHMEER, PBST YB3 K, 1%



P E A A R S R ARE 2010 4F 4 A5 28 B2 2 8] Chin J Parasitol Parasit Dis Apr. 2010, Vol. 28, No.2 . 123 -

BSAEFH] 1 h, PEU 3 WG, o nlEER ke Bk e éfs
8 MK R Ll W 12 JA 2k 1Y FOA% LR BE
W (1:800, 1:1600, - , 1:512000), 100 wl/AL,
37 CHFE 1 h, YR 3 KA, INARBIIS HRP-1gG
(1:20000) 100 pl/AL, 37 CHFE 1 h, BEi&J5H1 OPD
8 10 min, 2 mol/L BRFRZCIE N, FERFHR Y i
A ., PBS VEZS FAXTIR, GBEni IgY R BHMEXT R
FUTEREIN AL Ay (E> [P X RSB +3xbRifE 22| R
PHPEZS SR

6.4 + xR AR ER 4N T I M R R B i W ok (SDS-
PAGE) A=’ & JU ¥7 i (Western blotting) 541 8 JE 4
SDS-PAGE 43 M # ik 2 B Wk fe % J5 8 JAl 4lifb i Js iy
IgY Pilhs, WAL 5%, 53BHEH 8%,

SEA Z:SDS-PAGE HLIK Ji5 % B8 22 g iR £ 4 K i
(NC i), NCIEH 3% BSA 4 CEHM®R, —i ki
Wkl e )m 8 JE 4lifk 1gY Pifk (1:500), Hpemnz
Al TgY HURAVE X IR . 40 b Py HRP-1gG
(1:1000), 4-5-1-Z503 A0 3,3 - "R BB S5 HHR
AIE N 30%id A A A

# =X

1 ARBREARFEH Y FFsEEk

KNS 1gY KPR, 2EIRRES
12 FIA BRI, A (HH 078, JEZE TR, 1HA,
EABAERRE 0.5~0.7, Bk B R GRREm 2 i 1gY 1)
Aw VBT, ST TH, %5 4 AT
IK%, Fﬁ)ﬁ/lﬁ%ﬁﬂf‘%, BRIE)S 8%%@%%@, A
B0 1.28, ZJEAEFFEMN B RKEEHE RS 18
JHSEm A (B 1),

151
£
@z
g 8
- =
 E
=2 05
X 2
=
<
0 1 1 1 1 1 1 1 1
2 4 6 8 10 12 14 16 18
U AREE R (7))
Time after the first immuniation(week )
bkl K TdH

— <
Intravenous group Subcutaneous group

1 FARMEEF RGN IgY Tk FE4 ML
Fig.1 Change in level of IgY obtained from
two immunization routes

2 @S IgY HifkiRE
4ifbfE By 1gY R HRE N 6.5~9.0 mg/ml,

MOGEERT 3K IgY HiiAZ) 78~96 mg,

3 RERENY B E R

SEREIR, FREEA 12 AR 4lfkLgY 5 SEA
B RN ITTELR TRV G 12h BRHEE, 36 h S finas
116 MRy IgY 5 SEA By MW UTIEL T/ 5 36 h
I, ROVJE 48 h IAMEEE] 1:32 Tl 1gY A
N UTVEL .

4 IgY MAEEMNEL R

2ol ELISA M2, #fbkdl &k s 8 JE Y
IgY BRI H 1:51 200, K FHBE AR 12
IgY PUARRLH R 125 600,

5 SDS-PAGE #1 Western blotting 255

R SDS-PAGE &5 o, #lkdl B i )a
SJEI4lifl 1gY 43 AIAEAIXS 0 F i (M,) 25000 Fl
68 0004b 2547 — SRIH M 457 . AR LAY TgY BR 2 4%
FA MG 2 5%, AT M, 36000 F195000 &b
(K2),

M 1 2

M,

130 000
95 000
72 000
55 000

36 000
28 000

17 000
11 000

M. HAREY, 1. KRG Y, 2. 4ifb/EiYIgY,
M: Protein marker, 1. IgY before purification, 2. Purified IgY.
2 #LEIE IgY HIEIEE! SDS-PAGE &4
Fig.2 Reduced SDS-PAGE analysis of IgY before
and after purification

Western blotting 55 7~ , SEA AW A] #5058 5 i)
LeYiRA, 4 E24ETE M, 55 000~72 000 i
RN, 7E M, 11 000~55 000 Z [ A 4 25 MY
JN 255 SERT IgY AR 2 4% (81 3)

it #

AR R R, HAMMKE SEA # ki 5 %
FEHFIE RIS 2 P RS TgY Puik™ Az, i tesi
ST LY — T B 4~6 JE, FWIY AT GE
FLAWEAS Gy Ak, i B 2 E U A



. 124 - P E A A R S R ARE 2010 4F 4 A5 28 B2 2 8] Chin J Parasitol Parasit Dis Apr. 2010, Vol. 28, No.2

72 000
55 000

28 000

17 000
11 000

M: SEEASREY, 1. SRBEAT lgY, 2. BRIKAISAET 8 IgY,
M: Protein marker, 1. IgY from unimmunized egg yolk, 2. IgY
from eggs in intravenous group at 8 weeks after first immunization.
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Fig.3 Western blotting analysis of IgY before and after immunization
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