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MR KIGHE (Escherichia coli, E. coli) R ZEMHESERIERE N SZE (recombinant
Pseudomonas exotoxin, rPE ) R #5814 (carrier protein ) » B IR Z k3 (gonadotropin-
releasing hormone, GnRH ) (LE5EH MR 5% )5 (GnRH-rPE ) » ME170 1 HEC SRRFHTE - 35E
B RS L HE A RE 405 > ER I Ry 40 > 3R IR B IRAH - BERRARER (phosphate-buffered
saline, PBS ) URIN{EAIHERERH ~ SMEFE B4 EL GnRH-rPE $2H8#H » 90 R¢ . BERE FR TR K2 N 2% G
TEST » FA T HESE 308 ~ 58 6 B R 16 Bl AE 3 RPUR - AiREUR » B GnRH-rPE Z /A FERE
FEREPT -PE Bl4 -GnRH WYHLHE » R AHE SN ~ HEERE - EBEH RS EST IR 2 H
Wi EL PBS HEREAH A FEMAZ 5L o RS RBUREEE GnRH-rPE WIEARIRS A4 - i JU(EAIKRRE
ST GnRH DYREMTHIH 2 He o MR B BRI -

BRG] © SRR RBY ~ BPENRRRRINGR ~ %~ AR SR -

&

FRIRARE (Pseudomonas aeruginosa) j&—FRIEA S G2 BIBIVINRE - HAENIN SR
( Pseudomonas exotoxin, PE ) » ftfEn] 43k 3 {H &, » 43 B kA fE A (translocation domain ) ~ #f
foHESE: (recognition domain ) BT —WERE — ZHHIEFSES ( ADP-ribosyl transferase ) & (Hwang
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et al., 1987) - PE BB AEHE A AENIHE R @i =7 (bioadjuvent ) » 40k B AH AL RIRE It
REARURTE/ N, > A SR PE 2 BGEEE (Shiau er al., 2001 )

TERER (release hormone ) 2 il i - BEAIMNERIGER R 22 E FHES MR 7 2
A BRR I AT o RES OB M EE R 2 D 10l BLie kL I i 5 BEL IR peptide ) o BUMERR SRR
( gonadotropin-releasing hormone » GnRH ) 23 ALEIYI MR H T < B - B R
/N T ELEIYINY GnRH i L X By pGlu-His-Try-Ser-Gly-Leu-Arg-Pro-NH,-Gly ( Arimura
etal., 1973; Ladd et al., 1988 ) - Z¥EAYGnRH » 55 —AIGlu-His-Trp-Ser-Gly- Gly-Leu-Glu-Pro-Gly-
B2 — AUGlu-His-Trp-Ser-His-Gly-Trp-Tyr-Pro-Glyif# ( Sharp et al., 1989; Miyamoto et al., 1984 ) -
GnRH TEN AR vl DIEEZEHEIN% (luteinizing hormone, LH ) [ ijE#u (follicle stimulating
hormone, FSH) Z BRI #EHI B LIRE - LH Jx FSH 2 HEhlEhY 451 — M L ZE#R (Braden er
al., 1989; Schally et al., 1973 ) « 7EHEMEEY - LH FAPEERR - WHMERR BT - MRS SR ST
BREAREER 5 FSH RS 8 AE R E RS TE TR (Xue er al., 1994) - fEHEMEENY) - FSH i
OSBRI AR R » MINENSE Rk LH M@ s 2 HESE -

FIF ey aatEny /=0 EAPURSINEIH] GnRH AYTHEE - $REMI - LH & FSH AY3REE - il
B HEONEREVE B AE RGP R Ik ~ ZEEE PRI 3 E IRAD PAUASE 43 » SEE RSN B4 3
A (Thompson, 2000 ) = Hif* GnRH Fy/NorF H SR » ARSIk RIFaEER - ML e /i -
HRG BB SNk rJ $ERS3 T F AU (conjugate) i (Ferro and Stimson, 1999) - Jy it
HLEES - ISR E I ERE YA - 7 GnRH ] B HME (B #S - (B0 GnRH mJ#2 4
IMyEHEE (bovine serum albumin, BSA) ~ JNE&E ] (ovalbumin) ~ #EfL HIMEEHE H (keyhole lim-
pet haemocyanin » KLH ) U5 EEZE (tetanus toxin ) FEAFimfER&E (Ladd er al., 1988; Talwar,
1989 ) » FILIBEEENY) #3528 72 4= 1 GnRH 1y$ils - TEEEEIAVNE ~ KB (Ladd er al., 1989;
Ladd, 1993) ~ fgF (Arimura et al., 1973) ~ K#Ea14- (Adams and Adams, 1992; Adams et al.,
1993 ) ~ /37 (Schanbacher, 1982 ) ~ 3% (Meloen et al., 1994 ) ~ %+ (Ladd, 1993 ) ~ JyEil5f (Ladd et
al., 1994) > FREPUR RIS S Y88 AT GnRH MIFER - $IHIENY TR - Uk iieEhy)
BB (Thompson, 2000 ) G EBE R - HABEAMEGE - v KEEH H & FEY)
e S B

SRR o BB m i B HE A T 5K H 2 BT - (EATER REIHIE IR A B e Bm T T e S e A 1k
i85 5 AR, — ikt SE A Ve T L e e o A R AL ST AR > ZREESE T By SR PR T s LABE =i ) - Fel %
HYBE AT BRI B ES - M REHERY 4R A 5 EEAM R L SR RR R BN - AFERY 8-10 JEERINFET T
K8 FoT el - Hilrgi o HE R A U@L MmEL o KL - HRER @ L8 - H
TR ALERPE SN Tl £S5 B Y - RE HYBER B o RIASSES R 258 1 rPEE]
GnRH L2 SR MRy R BB A 13t - #8530 rPE-GnRH 28 ¥ T MR B % -

M¥ERTTIA

1. e BLG B L

AERBEA E. coli Pk (HB101) ffCRyfE X > FEA BL21 (DE3) E#fiETT rPE HYZRIT - rPE Y4
FESEI 28 rPE ZEIRI#HGE pJH4 (Hwang et al., 1987) fi A T7 BBy F-rURBRHE T > KBZ 1PE
CLFHISeMIBREF 4= T PE 25 533 2 613 {lifg epf . BLR P o ERR 1 « RBIEHSAT lac BUE)FRHYFPE
THEIPTG (isopropylthio- 3 -D-galactoside ) 3% T7 RNA B &AIIERM AR rPE - J 17 KE4A
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7 tPE > {77 pJH4 1Y BL21 (DE3) #& 37 CRaechsss - BRERBOGLEES] OD, = 0.3 KR INIPTG
BIRBIRER | mM IGFHERTEE 2 h - R4 ZERY rPE 2 LUAMHEE (inclusion body ) EU{ATEH e
A BeE—S IR EETEEM (refolding kit) (Novagen, Madison, WI, USA) FEHE{ rPE [f]
1 H AR RIS 2 T -

IL R AL &

BT GnRH FEEAGUHE > RS T35 B 1 BLR E R SRR Z A GnRH #E (L2 42
A nl{Tiy 714 (Thompson, 2000 ) » FI|H rPE MUE R E H > BLEE 6 IR A E AR
HERZESRY GnRH (D-Lys®-GnRH) ( Sigma, St. Louis, MO, USA ) » ] amine-carboxylic {t2455E
#H (Pierce Chemical, Rockfold, IL, USA ) ##fT{LE RS -

1I1. SDS-PAGE Eidpy [l yE /17

A 7 o GnRH-rPEJ R 1 3% AR B S vk (SDS polyacrylamide gel electrophoresis, SDS-
PAGE) 4387 » 1644} 100 volt 30 min » Z %5 E S A4 (0.1% Commassie Blue R-250 » 50%
Methanol Bil 10% Acetic acid ) H1%4f1 40 min - LA taR% (40% Methanol Eil 10% Acetic acid ) Jitta
3-4 h 1% - K EUE VKRG o

VY IS oM o AT JHFE T 2S (Hoefer TE 70 SemiPhor, Amersham Pharmacia ) B |
ZAEH'EEE S PVDF I (Roche, Germany ) £ - #EVEIEE A& 5% IM3E HEEH (bovine serum
albumin, BSA) Z blocking ¥A¥% 1 h » FHF]H&E 2% BSA ZWilEi%E K (PBS/Tween-20, PBS/T)
e 3 K% » RFERE S A2 1,000 f5HEREENY—fdife (rabbit anti-GnRH ) & PBS ¥R 4C K
Fam e - ERENELL PBS/T 508 3 X% - ELARCHIEE 5,000 f51HY —#¥iftd (Alkaline phosphatase
goat anti-rabbit IgG ) 2 PBS HfA 37°C N 1 h - fEEE DL PBS/T 58k 3 X% - BASHYE 5-
bromo-4-chloro-3-indolyl phosphatase ( BCIP) / Nitro-blue tetrazolium (NBT) (Sigma, USA) Z#&
TERET T RO -

IV. GRERENY) B S e Gyt

Wb fad RHE 12 BRNHE 40 & - G5 3 IR R fy 4 #H (9 10 ) » 2300k *

(i) SMBIEEAH © A RHER 8 EIREEIT IR L BT -

(i) IEH B ¢ RN Tl RS AR AT PR e B -

(iii ) PBS fnfc it © AR 3 ~ 6 K 16 384T 0.3 ml PBS/CFA (Complete Freund's
Adjuvant, CFA ) (Difco, Detroit, MI ) ~ PBS/IFA (Incomplete Freund's Adjuvant, IFA)
(Difco, Detroit, MI ) {7 -

(iv) GnRH-rPE $f8#H © NS 3 ~ 6 J2 16 SIS 0.3 mg 9 GnRH-rPE/CFA 5 GnRH-
tPE/IFA © fiE AL B A /R G B AAGIRE I TS - SRS R N2 RSy » 58 —K$%
VR Fy CFA » flSRIERE.Z VR Ry TFA o GRS RERE 2 BEREEIMAR - B ORI
I B -20°CHGET TR 0T (ELISA) kallfies JUfH -

REBEIYIBRER MG BRGNS - A0 AIAEES 16 K 24 Sl —FEY) - REQNHEEIEI TR E

B AAREER AT -

V. g e I E T

(i) ELISA Z3Hrfiiif s 8 © /4 96 fLiz ELISA £ - #$Pi (PE B{ KLH-GnRH) ¥
JA coating #ZfE#EHH (0.013 M Na,CO,, 0.035 M NaHCO,, pH 9.6 ) ilfi 4 HUR B iA% e
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5w g/ml > FEFLINA 100 ¢ 1> A 4°C MRS E#EIETUR - LLPBS/T (0.14 M NaCl, 1.
5 mM KH,PO,, 2.6 mM KCl, 0.02% Tween-20, pH 7.4) {&5%% 2 2K > FIIA blocking {A
(& 5% [fifE#..2 PBS/T) 100 1 % 4°C REREEFERBERILL PBS/T % 2 X - LA
FeBUii5e i ELISA 3 it » vl Bt A sl it -20°C i -

(ii) ELISA 7347 ¢ IMMIGFESAGHEME E MR - FILIMA 100 p LAY, > RER TEFE 20 1
#% L PBS/T {5¥E 4 2% > FEANA 100 1 1% 3000 {552 —#Hif% alkaline phosphate
conjugate > fA4°C NEFE 2 h > FELAPBS/T {EUE 4 K 0 IR INAYAR 10% diethanolamine [y

Labsystem, Finland ) {Ei & 405 nm RHIERG{H -

VL I8 =2 R R T
IR ARG - FIRISEMEET /AT 254 (Testosterone ELISA kit, Neogene, USA ) KA ER )
AT e S AL AR A o SR AR

VIL fH#RER 4T

B ARG 2 T FERRAE > AHVSEILRP SRR ET TR ER AT © SEILHUH R DL Bouin's YSURIEIE 6
h o FHRAERR 70% WakEh o AHRRER SO ABENGYIEE S ¢ m JBEEZBRGLDAIEETT H&E Seth BliEsy
Btk

VIIL 5 i < 35
DA 16 B 24 SEECIFHIE HEE R (HEERY A im B B iRk ) BmE (HEErE=
BRI - ATEHERE (cm®) -

IX. Mt

HIE < SEALEE ~ IS SRR B EE e A Rt - MR T ATR4% (statistical analysis system,
SAS) ZEHHEETT ANOVA ST DUHIE 72 FEEE Tk -

FER AR AR

AR £ R rPE OB L > Bl GnRH (BB MR PR - B T HEG IR 900%
[ e HLEPERR BT LS8 - A EVUR TR 2L rPE REFHABIERE ISR E. coli AR ML - B
GnRH {2454 4% 381774 Kol DU tPE Bil GnRH SHEREY) . s Bk o # SRS B HUIR n] 43 Bl BT, -
GnRH =71 -rPE fifgE AR RMMES IE ([8 1) - BURAEETUR A REIPIRRECH -

AGRBBRAE N T HESS 3 BRI ET T 5 — R PO » MRINES 6 3 5 18 R lisRIES - F5 R
FHLRME rPE-GnRH 2 2 T HEAERIGRIE S5 %P1 -GnRH BiLffT -PE (YHTHS > Pilie I EMERHY 4
FEEALA TR ([ 2) - 15 E AL PBS FEGHHNISE 2 M1 -GnRH E25T -PE RIBTHESOE ([E2) -

Al N HESY RIS 16 Bil 24 SERFHEYE—FBIY) - SRS HCEI THIRRER 04T - A RIE
AR ~ PBS {14 #1EL GnRH-rPE {ESHHHAESS 16 e L S2ALHE (Means £ SD) 73l 16.7 &
258 g~ 12.3 = 2.78 gHi116.5 = 3.0 g » F5 24 IR SEALE 40 k5 26.4 £ 3.47 g~ 25.3 &= 3.0 g Bl 29.
2 £3.6 g © GnRH-rPEES A FEELIE 7 B I S PBSTEHHR & 3 < SR B A . (K1) -
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KDa anti-PE anti-GnRH
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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.
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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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HEAEAESE 16 e BLES 24 SRS - SV B4R B EC At — 2 SR (P < 0.05) (3¢
2) o MERALEITHHRRY) Fr AR REUR - GnRH-rPE TS BLIE R B IR Bk PBS T SHRH I 2 FE m]
BIREIEHE B EERIE - B SRR RS 7 (BRREUR) - BURERER
P KB RYN  FEESR T] DUAE A2 BT -GnRH 23Tl - ARAEAEANRI L L #ESEALC AR ~ A A
TEFZBCR - A A T HERR TN RSSO > IR ERE R 2H#E (P <0.05) (£2) - 4}
EEH ~ IEH A ~ PBS {ESH# B GnRH-rPE {1 SHHHAESS 16 8k < HEe itk 8.2 £ 1.2 ~
43.0 = 7.7~439 £ 5.08136.3 £ 10.4 cm? > 5 24 SRR HE R A 70 31 R 10.5 £ 2.1 ~ 83.1 = 7.0
91.6 = 4.65270.2 = 1.8 cm® » GnRH-rPE {1:5#H A FEEL IR B I e PBS vEEHH I 2 1 % < FE et i
R 5 - (HELSMRL R B bl R BB 252 (P < 0.05) °

x| HRHHEEAES 16 B 24 SR SEAL HERE AT
Table 1. Analysis of testis and body weights in different groups of chickens at 16 and 24 weeks of age

Weeks of age Group N Testis weight (g) Body weight (g)
Normal control 5 16.7 +2.58 1478.9 £ 65.75

16 PBS control 5 12.3+3.5 1522.3 +37.95
GnRH-rPE 5 16.5+5.0 1443.5 + 58.50

Normal control 5 26.4+3.5 1913.4 £ 49.17

24 PBS control 5 253+3.0 2043.3 £55.12
GnRH-rPE 5 292+3.6 1870.2 + 47.56

2. HHHHEEAES 16 Bl 24 SEECKRF < SEE R B e A AT

Table 2. Analysis of testosterone concentrations and comb area of chickens in different groups at 16 and 24
weeks of age

Weeks of age ~ Group N Testosterone conc. (ng/ml) Comb area (cm?)
Normal control 10 1.42+0.51° 43.0+7.7*
PBS control 10 1.23+0.90° 43.9+£5.0°

10 GnRH-rPE 10 1.61+1.29° 36.3 +10.4°
Castration 10 0.210.09 82+ 1.2°
Normal control 5 1.52+1.21* 83.1+7.0*
PBS control 5 1.72+£1.27° 91.6 £4.6

* GnRH-rPE 5 1.54+£2.11° 70.2 £ 3.6
Castration 5 030+021° 10.5+2.1°

" Means£SD in the same column with different letters were significantly different (P<0.05)
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TEAE FEDUR B IR - B AT 8 9 2 22 H A i ie SRR e e » (R pE R Eh Y | 5%
e EERY THEN S B S HE - BERTS R E R 2 i 8.2 HEY - (Ferro and Stimson, 1998; Ferro
et al.,2002) - H1f* GnRH JFUARRMEAEBYE HAHR B - fEBe i B AR e [ e - %5 GnRH
BRGNP o1 (ED TR KRB U - ZERPURERIREEY] (Ferro
et al. 1996; Ferro ez al., 2002 ) - ez i A4 mE H FIRVHEA R - AONEED ~ FlE HsEE - FORER
R 1 B M35 (4B (15 > BynlBil GnRH #1724 (Ladd et al., 1988; Talwar, 1989 ) -

FIFEAHDNARY 73 » DAMHEF Fy AR AR R L H - B R ERE A 2 B MESUR AT
JRRERE (epitope ) » Mife bR L FERFRPURZH © E. coli:Z 3R P- R RN & Tl S 2L
I EE #H DN A Bl A GnRH Z SR 775 1A P- MEE R R » AIDUS SRR & EH
REEHI bR 1 BB A4 - SR RZUAYHT -GnRH HURS T BIHIBIY) 2 MR B Bl AR 5
LIRE (van der Zee et al., 1995; Sosa et al., 1998 ) » HK » l{E&AE FEM 7 R RERHRE MR AE 2 51
PR LA BTG - IRk HEaE i 2 A - EFT B DNA BY 5L S B R 2 5
FEE > EFREEEEE - B AR R GnRH EERIZ - #O#IE A KRB - FES E. coli
KA A L GG R L EET (Oonk et al., 1998; Zhang et al., 1999) « AR EERY SR8 LB
i Bl GnRH &I E SR GG RESEE R (tetanus toxoids, TT) ~ [MgE:ZE ( Diphtheria toxoid,
DT) (Ladd et al., 1989 ) HlEEME#kIEE R I E2%E (Pseudomonas exotoxin, PE) (Pai and Pastan,
1998 ) < rPE- GnRHEZRE/AFES: - (EEIY) < PR B M BRI BREEH  [RIIREAE SIS b B A
FETERISE Al » WEARBEE B SEHNE FAAAE - EFASIMREBAIRR GiliSE » 1997) « By TR REH
BB » AR BEAH YA ARG A R - TR SRR R4l A HAY B 1 o B B R S [R5
IN SRR A IIEE e aE P YA d

PE /2RI R - AL (M ey SRR AR © Pai eral. (1998 ) DIBLRIEEAHE -
7 PE Byl Ta WER - ko35 40 kDa ) PE40 3 [ » SGFHRSERER /I b ik 435 38 kDa
i PE38 251 » MhNTEEAHAY PE 2 # M 4A7R] PE BHKE D 200 £5% - /E R e i3580 EI e A
TERZHI RS 9T« ANGABRIE P W i TR 67 MHIBRAY rPE B GnRHALER$2 7 - 43T H AR PE40 B PE38
EH  RACEE SRS PUREO B ARERL - MERRESEN LB & SO &t T YU S
ERA G5 AL (Ferro and Stimson, 1998 ) -

W LN F G635 25 B AN AR SR FIROBTZEE: % - Ladd er al. (1994) YFIH] LHRH Bl
GRS RS » 1RE MDP A-5 (N-acetyl-nor-muramyl-L-alanyl- D-isoglutamine ) /&% » $f#
INHELAG > PRI RIRY PR Y i Je A B UR A RHEIRE R - RS ARl S g b
SZ[EMAR] T R R AR SN R B A JIRIREEHERE 2 1938 « SEAA/ NIRRT 254 T 30% - A%l
3MEA - PRI ARG -GnRH §ils ) ERAREE MERGR W KRR « RLIR R T v il i i
i > A2 Pt -GnRH FUgERERN L+ BB AT E R o« ERTES E2E A - 4 50% APl
e A G52 [ 5 B R T BT E 3 A A SE. (Ladd er al., 1994) « ZRBFFEHEREUR » #48 GnRH-
tPE (L NHEREFE#EHT -PE BLHT -GnRH BYHTHE - AR AFEC NS ~ ARSI B S AL B SR BT i ¥
WiRHEL PBS HEREAHAY A FEMESE - SNAYHHIRE /3 R o] LB AW + » BUR$EE GnRH-rPE W] a5
PigEE g HIIEANE DA REEYT GnRH RUZTREIM G AHEC TR T AR B AT )%
EEF A AR IR 4.2 1 -GnRH TR E M1 - 52 [ R IR R R - A Sl A3 MR s B
RAHLIY (Ladd er al., 1994) o K - EifiEnls 2252 ~ (A28 ~ PURRES B SRR - Hi
Jiiz Az i N B RIZA » R AR N RIRY R BARE R o Ff H il el AR S P 90 8 25 Bt A T R s 4 i
HORHBRR T » [RIEL b5l mT REAY L R i e — A 5l B s SR R B i U RS2 T )
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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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