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et al., 1987 PE bioadjuvent

PE Shiau et al., 2001

release hormone

10 peptide

gonadotropin-releasing hormone GnRH

GnRH pGlu-His-Try-Ser-Gly-Leu-Arg-Pro-NH
2
-Gly Arimura

et al., 1973; Ladd et al., 1988 GnRH Glu-His-Trp-Ser-Gly- Gly-Leu-Glu-Pro-Gly-

Glu-His-Trp-Ser-His-Gly-Trp-Tyr-Pro-Gly Sharp et al., 1989; Miyamoto et al., 1984

GnRH luteinizing hormone, LH follicle stimulating

hormone, FSH LH FSH Braden et

al., 1989; Schally et al., 1973 LH

FSH Xue et al., 1994 FSH

LH

GnRH LH FSH

Thompson, 2000 GnRH

conjugate Ferro and Stimson, 1999

GnRH GnRH

bovine serum albumin, BSA ovalbumin keyhole lim-

pet haemocyanin KLH tetanus toxin Ladd et al., 1988; Talwar,

1989 GnRH Ladd et al., 1989;

Ladd, 1993 Arimura et al., 1973 Adams and Adams, 1992; Adams et al.,

1993 Schanbacher, 1982 Meloen et al., 1994 Ladd, 1993 Ladd et

al., 1994 GnRH

Thompson, 2000

8-10

rPE

GnRH rPE-GnRH

I. 

E. coli HB101 BL21 DE3 rPE rPE

rPE pJH4 Hwang et al., 1987 T7 rPE

PE 533 613 lac

IPTG isopropylthio- -D-galactoside T7 RNA rPE
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rPE pJH4 BL21 DE3 37 OD
650

0.3 IPTG

1 mM 2 h rPE inclusion body

refolding kit Novagen, Madison, WI, USA rPE

II. 

GnRH GnRH

Thompson, 2000 rPE 6

GnRH D-Lys6-GnRH Sigma, St. Louis, MO, USA amine-carboxylic

Pierce Chemical, Rockfold, IL, USA

III. SDS-PAGE

GnRH-rPE 13% SDS polyacrylamide gel electrophoresis, SDS-

PAGE 100 volt 30 min 0.1% Commassie Blue R-250 50%

Methanol 10% Acetic acid 40 min 40% Methanol 10% Acetic acid

3-4 h

Hoefer TE 70 SemiPhor, Amersham Pharmacia

PVDF Roche, Germany 5% bovine serum

albumin, BSA blocking 1 h 2% BSA PBS/Tween-20, PBS/T

3 1,000 rabbit anti-GnRH  PBS  4  

 PBS/T  3 5,000 Alkaline phosphatase

goat anti-rabbit IgG PBS 37 1 h PBS/T 3 5-

bromo-4-chloro-3-indolyl phosphatase BCIP / Nitro-blue tetrazolium NBT Sigma, USA

IV. 

12 40 3 4 10

i 8

ii

iii PBS 3 6 16 0.3 ml PBS/CFA Complete Freund's

Adjuvant, CFA Difco, Detroit, MI PBS/IFA Incomplete Freund's Adjuvant, IFA

Difco, Detroit, MI

iv GnRH-rPE 3 6 16 0.3 mg GnRH-rPE/CFA GnRH-

rPE/IFA

CFA IFA 2

-20 ELISA

16 24

V. 

i ELISA 96 ELISA PE KLH-GnRH

coating 0.013 M Na
2
CO

3
, 0.035 M NaHCO

3
, pH 9.6
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5 g/ml 100 l 4 PBS/T 0.14 M NaCl, 1.

5 mM KH
2
PO

4
, 2.6 mM KCl, 0.02% Tween-20, pH 7.4 2 blocking

5% PBS/T 100 l 4 PBS/T 2

ELISA -20

ii ELISA 100 l 2 h

PBS/T 4 100 l 3000 alkaline phosphate

conjugate 4 2 h PBS/T 4 10% diethanolamine

p-nitrophenyl phosphate Sigma, USA 37 30 min ELISA reader Thermo

Labsystem, Finland 405 nm

VI. 

Testosterone ELISA kit, Neogene, USA

VII. 

Bouin's 6

h 70% 5 m H&E

VIII. 

16 24

cm2

IX. 

statistical analysis system,

SAS ANOVA

rPE GnRH

rPE E. coli

GnRH rPE GnRH -

GnRH -rPE 1

3 6 18

rPE-GnRH -GnRH -PE 4

2 PBS -GnRH -PE 2

16 24

PBS GnRH-rPE 16 Means SD 16.7 

2.58 g 12.3  2.78 g 16.5  3.0 g 24 26.4  3.47 g 25.3  3.0 g 29.

2 3.6 g GnRH-rPE PBS 1
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 1.  rPE  GnRH 1-3  3-6 - PE - GnRH

Fig. 1. Identification of the rPE and GnRH-rPE conjugate by Western blot analysis with antibody against

to PE lane 1-3 and GnRH lane 4-6 , respectively. Lane 1 and 4 were negative controls. Lane 2

and 5 were rPE proteins. Lane 3 and 6 were GnRH-rPE conjugates.

2. -GnRH -PE 

Fig. 2. Antibody titer analysis of chicken immunized with of GnRH-rPE. A Anti-GnRH antibody titer.

B Anti- PE antibody titer.
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16 24 P 0.05

2 GnRH-rPE PBS

-GnRH

P 0.05 2

PBS GnRH-rPE 16 8.2  1.2

43.0  7.7 43.9  5.0 36.3  10.4 cm2 24 10.5  2.1 83.1  7.0

91.6  4.6 70.2  1.8 cm2 GnRH-rPE PBS

P 0.05
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T B Ferro and Stimson, 1998; Ferro

et al., 2002 GnRH GnRH

Ferro

et al. 1996; Ferro et al., 2002

GnRH Ladd et al., 1988; Talwar, 1989

DNA

epitope E. coli P-

DNA GnRH P-

-GnRH

van der Zee et al., 1995; Sosa et al., 1998

DNA

GnRH E. coli

Oonk et al., 1998; Zhang et al., 1999

GnRH tetanus toxoids, TT Diphtheria toxoid,

DT Ladd et al., 1989 Pseudomonas exotoxin, PE Pai and Pastan,

1998 rPE- GnRH

1997

PE Pai et al. 1998

PE Ia 40 kDa PE40 Ib 38 kDa

PE38 PE PE 200

III rPE GnRH PE40 PE38

Ferro and Stimson, 1998

Ladd et al. 1994 LHRH

MDP A-5 N-acetyl-nor-muramyl-L-alanyl- D-isoglutamine

19 30%

3 -GnRH

-GnRH 50%

Ladd et al., 1994 GnRH-

rPE -PE -GnRH

PBS GnRH-rPE

GnRH

-GnRH

Ladd et al., 1994
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Production of immunocastration antigen and the

immune response of Taiwan native roosters after

vaccination 1

Jen-Wen Shiau 2 , Jui-Jane Liu Tai 2 , Jia-Jun Weng 3 , Lee-Ching

Tsai 2 , Lih-Ren Chen 2 , Hsiang-Chi Huang 4 , Huey-LangYang 3

and Chein Tai 5 6

Received June 21, 2005 Accepted Sept. 19, 2005

Abstract

The purpose of this study was to develop an immunocastration antigen and to use it as vaccine to immunizing

Taiwan native roosters. Gonadotropin-releasing hormone GnRH is a self-antigen and a small molecule that

usually cannot elicit an immune response. To generate antibodies against GnRH, it is necessary to link GnRH to

immuno-carriers. PE was produced by an opportunistic pathogen Pseudomonas aeruginosa. A truncated

recombinant detoxicated PE rPE modified by gene deletion was used as an immuno-carrier which was

conjugated chemically with GnRH. This GnRH-rPE conjugate was used to vaccinate roosters of native chickens.

Forty roosters were randomly divided into four groups. They were castration, normal control, PBS control and

GnRH-rPE vaccination groups, respectively. The roosters received immunization injections at 3, 6 and 16 weeks

of age. Results showed that the roosters immunized with the GnRH-rPE were able to generate anti-GnRH and

anti-PE antibodies. The GnRH-rPE vaccination roosters showed normal growth and development of reproduc-

tive organs. In conclusion, GnRH-rPE vaccination could induce antibody production of native roosters but the

immune response against GnRH was not strong enough to inhibit the development of male reproductive organs.

Key words Immunocastration, GnRH, Vaccine, Pseudomonas exotoxin.
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