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EFFECT OF ACTIVE IMMUNIZATION AGAINST LHRH OR LH IN BOARS: 

REPRODUCTIVE CONSEQUENCES AND PERFORMANCE TRAITS 1 

R. E. Falvo 2,3 , V. Chandrashekar  3, R. D. Ar thur  4, A. R. Kuenst ler  4, T. Hasson 3 , 

C. Awcn iy i  3 and B. D. Schanbacher  s 

Sou the rn  Illinois University,  Carbondale  62901 

and 

U.S. D e p a r t m e n t  o f  Agriculture,  Clay Center ,  NE 68933 

ABSTRACT 

Forty crossbred boars were equally divided into eight groups at birth. Four groups were im- 
munized (200 ~g/boar) at 12 wk of age against either luteinizing hormone-releasing hormone 

(LHRH) conjugated to human serum globulin (LHRH-hSG) in complete Freund's adjuvant (CFA), 

LHRH-hSG in muramyldipeptide adjuvant (PEP), procine luteinizing hormone (LH) conjugated to 
hSG (pLH-hSG) in CFA or ovine LH (oLH) in CFA. Equal doses of boosters were given in either 

PEP or incomplete Freund's adjuvant (IFA) at 16 and 18 wk of age. Two groups of boars were 

immunized with either hSG + CFA or hSG + PEP (adjuvant controls). Two groups were castrated 
either at the time of weaning (castrate weaning) or at 16 wk when immunized boars were given 
their first booster injections (castrate booster). All pigs were slaughtered at 24 wk of age. Serum 

levels of LH and testosterone (T), LHRH or LH antibody titers, as well as testicular and accessory 

sex gland weights and histology were determined. By wk 16, LHRH antibody titers began to rise in 
those boars immunized against LHRH-hSG. Luteinizing hormone-releasing hormone antibody titers 

on wk 18, 20 and 22 were greater than those at wk 16. By 22 wk of age, LHRH-hSG boars had 
non-detectable plasma LH and T and reduced weights of testes and acessory sex glands. Boars 
immunized against oLH did not respond to treatment, whereas pLH-hSG boars showed a reduction 
in serum T levels and accessory sex gland weights. Immunization had no effect on average daily gain, 
hot carcass weights or loin eye area. Animals immunized against LHRH in CFA had increased lOth 
rib fat (P<.05) when compared with the castrated controls, adjuvant controls and the pLH-im- 
munized boars. The incidence of boar taint was reduced (P<.05) in the LHRH-hSG and pLH-treated 
boars. We conclude that LHRH imrnunoneutralization resulted in castration-like carcass effects in 
boars but had no effect on performance characteristics, with the possible exception of backfat 

thickness. These data demonstrate for the first time that active immunization against LHRH is 
both feasible and practical as an alternative to surgical castration in boars. 
(Key Words: Boars, Castration, LHRH, LH, Testosterone, Boar Taint.) 

Introduction 

More ef f ic ient  and leaner carcass p r o d u c t i o n  

in the  swine indus t ry  has been emphas ized  

because of  the  declining demand  for  pork  

fat  and the  increasing demand  for  lean meat .  
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Al though intact  boars  are more  eff ic ient  and 

p roduce  leaner carcasses than  barrows (Charet te ,  

1961; Field, 1971; Newell  and Bowland,  1972),  

the  occurrence  of  boar  ta int  in fat and oc- 

casional m a n a g e m e n t  p rob lems  have prevented  

their  marketabi l i ty .  A m e t h o d  tha t  could take 

advantage of  boar  p roduc t i on  ye t  avoid these 

disadvantages could significantly affect  the  

swine indust ry .  

O r c h i d e c t o m y  of  domes t ic  animals reduces  

sexual and(or )  aggressive behavior ,  permi ts  ease 

o f  m a n a g e m e n t  and allows marke t ing  of  younger  

males (Schanbacher  and Ford,  1976).  Surgical 

castrat ion,  however ,  has certain disadvantages,  

including the  secondary  consequences  of  

hemorrhage  and in fec t ion  and acute  or chronic  

setbacks on pe r fo rmance  eff iciency.  Al te rna te  

m e t h o d s  of  castrat ion tha t  would  alleviate 

stress and o the r  undesirable  side ef fec ts  are 
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therefore of interest to those concerned with 

animal welfare. 

Hypothalamic luteinizing hormone-releasing 

hormone (LHRH) released into the hypophyseal  

portal  blood vessels regulates the secretion of 

pi tui tary luteinizing hormone (LH) and follicle 

stimulating hormone (FSH). Interruption of 

either LHRH or LH action by active production 

of antibodies against these hormones inhibits 

function of the testes (Schanbacher 1984; 

Wickings and Nieschlag, 1984), thus producing 

castration-like effects. 

The aim of the present s tudy was to evaluate 

the effects of active immunization of boars 

against LHRH or LH on specific reproductive 

traits, rate of  gain, presence of boar taint, 

carcass characteristics and other marketing 

aspects. 

Materials and Methods 

Animals. For ty  crossbred boars (Yorkshire • 

Duroc • Spotted) were equally divided into 

eight groups. Four groups of  boars were im- 

munized against either LHRH in two different 

adjuvants or against ovine LH (oLH) or porcine 

LH (pLH). Two groups served as the adjuvant 

controls and two additional groups served as 

the castrate controls. 

Immunization and Surgical Protocol. Lutein- 

izing hormone-releasing hormone, conjugated 

to human serum globulin (LHRH-hSG) by the 

carbodiimide reaction (Fraser et al., 1974), was 

emulsified by sonication in equal volumes of  

sterile saline and complete Freund's  adjuvant 

(CFA) 6 or in sterile saline and muramyldipept ide 

(PEP) 7 in squalene:arlacel (4: l ,v:v) .  Boars in 

Groups I and II were immunized with 200/2g 

LHRH-hSG in either CFA or PEP adjuvants, 

respectively, at 12 wk of age. Two sc injections 

at the basal side of the left and right axillary 

regions were given. Boars were boosted (200/2g 

LHRH-hSG) using either incomplete Freund's  

adjuvant (IFA) or PEP at 16 and 18 wk of age. 

Porcine LH conjugated to hSG (pLH-hSG; 

200 /ag) was immulsified in sterile saline and 

CFA and administered sc to boars in Group 

III at 12 wk of age. Group IV boars were 

immunized with unconjugated oLH in CFA. 

Both groups were boosted (200 #g) at 16 

and 18 wk of  age. 

6 Difco Lab., Detroit  MI. 

7 Sigma Chem. Co., St. Louis, MO. 

a n e w  England Nuclear, Boston, MA. 

Boars in Groups V and VI served as the 

adjuvant controls and received 200 /ag hSG in 

CFA or hSG in PEP at 12 wk of age. Boosters 

in either IFA or PEP were given at 16 and 18 

wk of age. 

Boars in Groups VII (castrate weaning) and 

VIII (castrate booster)  were castrated either at 

weaning or at 16 wk of age when immunized 

boars received their first booster injections, 

respectively. The boars were manually restrained 

and the testes surgically removed. 

Blood Samples. Anterior vena cava blood 

samples were drawn at 12, 16, 18, 20 and 22 

wk of age. All pigs were slaughtered at 24 wk of  

age.  

Hormone Assays. Plasma concentrations of 

LH (Niswender et al., 1970) and testosterone 

(Falvo and Nalbandov, 1974) were determined 

in duplicate 200 /A samples by previously 

described radioimmunoassay procedures. Sen- 

sitivities for the respective assays were 10 

pg/tube for LH (LER-786-3, which has an LH 

biological activity of  .65 • NIH-LH-S1 U/mg) 

and 10 pg/tube for testosterone (T). 

Antibody Titers to LHRH. Antibody titers 

to LHRH in boars immunized against LHRH- 

hSG in CFA and PEP adjuvants and the CFA 

and PEP controls were determined on wk 12, 

16, 18, 20 and 22, as described by Schanbacher 

(1982). Plasma from each of  the immunized 

boars was diluted 1:1,000 with phosphate- 

buffered saline containing .2% gelatin. The 

diluted plasma was placed in culture tubes with 

20,000 cpm of  1251-LHRH (100 /11; approx. 

1,500 Ci/mmol) and incubated overnight at 4 

C. The radioiodinated LHRH used for binding 

was prepared by reacting 2.5 /~g LHRH with .5 

mCi of 12sl8 and 4 /2g chloramine T. Mono- 

iodinated LHRH was separated from the other 

reaction products by  QAE Sephadex chro- 

matography (Nett and Adams, 1977). Free and 

bound 12SI-LHRH were separated by the 

addit ion of 100 /A dextran-coated charcoal. 

Following centrifugation, the supernatants were 

transfered to culture tubes and radioactivity 

was determined. Nonspecific binding, deter- 

mined for the preimmunization pool for each 

boar, was subtracted to estimate the percentage 

of lzSI-LHRH specifically bound (%B/B0) in 

plasma of  LHRH-immunized boars. 

LH Antibody Titers. Antibody titers to LH 

were determined in plasma pools from boars 

immunized against pLH-hSG, oLH and CFA 

adjuvant controls. Plasma pools from each of 

the immunized boars were diluted 1:100 with 
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1:400 normal rabbit  serum. Diluted plasma 

(100/al in duplicate, final dilution 1:1,000) was 

placed in culture tubes with 20,000 cpm of  

12St-pLH and incubated overnight at 4 C. The 

radioiodinated pLH used for binding was 

prepared by reacting 2.5/ag pLH with .5 mCi of 

12Sl with 2.5 /ag chloramine T. Iodinated LH 

was separated from other reaction products by 

Biogel P-60 column chromatography. Free and 

bound 12s I-pLH was separated by the addit ion 

of anti-gamma globulin. Following centrifuga- 

tion the supernatants were aspirated. The 

pellets were counted and the specific LH 

binding was determined, as described for 

LHRH. 

Testis and Accessory Gland Weights and 

Histology. Testis, seminal vesicle, cowper's and 

prostatic weights were recorded. Representative 

histologic sections were prepared on all tissues 

by fixing in buffered formalin, dehydrating in 

alcohol and xylene, sectioning at 6 /am and 

staining with hematoxylin and eosin. 

Performance and Carcass Traits. At slaughter 

(24 wk of age) hot  carcass weights were recorded. 

After chilling, 10th rib backfat,  carcass length 

and area of  the longissimus dorsi were measured 

(Christian et al., 1967). Fat  depth was measured 

opposi te  a point  three-fourth the width of  the 

longissimus from the chine bone between the 

10th and 11th ribs (Fahey et al., 1977). 

Boar Taint. Fat samples were collected from 

each boar and stored at - 2 0  C for boar taint  

detection. The method of  Cliplet and Strain 

(1980), as modified by Schanbacher et al. 

(1985), was used for boar taint analysis. 

Statistics. Data were analyzed by least- 

squares analysis of  variance and corresponding 

F-test (Dixon and Massey, 1969). Post hoc 

comparisons of  means were done by Tukey 

(Kirk, 1968) and Scheffe tests (Scheffe, 1959). 

Data were analyzed by the General Linear 

Model procedure of  the Statistical Analysis 

System (SAS, 1982). 

Results 

Antibody titers against LHRH in boars 

immunized against LHRH-hSG using either 

CFA or PEP adjuvants (Groups I and II) and 

the adjuvant control  boars (Groups V and VI) 

are shown in table 1. Ant ibody titers in boars 

immunized against LHRH (Groups I and II) 

were nondetectable on wk 12 (week of im- 

munization). On the day of the first booster 

injection (wk 16) ant ibody titers were detect- 

able but  prior to administrat ion of  the second 

booster (wk 18) titers rose and remained high 

through wk 22. There was no difference in 

ant ibody titers between LHRH-CFA and 

LHRH-PEP treated boars. Ant ibody  titers for 

LHRH were nondetectable in the control 

CFA and PEP adjuvant-treated boars. 

Ant ibody titers against LH were determined 

on wk 12 and 22 in boars immunized against 

pLH-hSG and oLH in CFA (Groups III and IV 

respectively) and in CFA adjuvant control  boars 

(Group V). Two boars in Group III and three 

boars in Group IV showed specific binding near 

10%; all other boars presented nondetectable 

titers. 

Plasma LH was determined in all samples on 

wk 12 and 22, except for those boars immunized 

against pLH-hSG or oLH (table 2). By wk 22, 

plasma LH in the LHRH-immunized boars 

(Groups I and II) was nondetectable.  As ex- 

pected, plasma LH levels increased in castrate 

TABLE 1. LHRH ANTIBODY TITERS a IN BOARS IMMUNIZED AGAINST LHRH-hSG OR h~G 
IN EITHER COMPLETE FREUND'S (CFA) OR MURAMYLDIPEPTIDE (PEP) ADJUVANTS t' 

Week 

Treatment 12 16 18 20 22 

LHRH-hSG + CFA ND c 14.8 -+ 3.8 61.4 + 3.1 76.0 -+ 2.5 72.1 -+ 2.6 
LHRH-hSG + PEP ND 13.2 -+ 2.5 64.9 + 3.1 76.6 -+ 2.9 70.1 -+ 5.1 
CFA + hSG ND ND ND ND ND 
PEP + hSG ND ND ND ND ND 

apercent of 12s I-LHRH binding in plasma diluted 1:1,000. 

bAll values are reported as the mean -+ SE for five boars. 

CND=nondetectable (<3% binding at 1:100 dilution). 

http://jas.fass.org/
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TABLE 2. PLASMA LH (PG/ML) IN BOARS IMMUNIZED AGAINST L H R H - h S G  IN COMPLETE FREUND'S 

(CFA) OR MURAMYLDIPEPTIDE (PEP) ADJUVANTS'  CFA + hSG OR PEP + hSG (ADJUVANT 

CONTROLS),  A N D  CASTRATED EITHER AT THE TIME OF WEANING (CASTRATE 

WEANING) OR AT 16 WK WHEN BOARS WERE BOOSTED (CASTRATE BOOSTER) a 

Week 

Trea tment  Group 12 22 

LHRH-hSG + CFA I 102 + 13.9 
LHRH-hSG + PEP II 182 • 44.1 

CFA + hSG V 144 • 14.3 

PEP + hSG VI 158 • 33.3 
Castrate weaning VII 202 -+ 12.0 

Castrate booster  VIII 140 • 32.1 

ND b 

ND 

70 • 10.0 

84 • 12.4 

170 • 15.8 

178 • 41.8 

aAIl values are reported as the  mean  • SE for five boars. 

bND = nondetectable.  

c o n t r o l s  ( G r o u p s  V I I - V I I I )  r e l a t ive  to  a d j u v a n t  

c o n t r o l s  ( G r o u p s  V a n d  VI) .  

P l a s m a  t e s t o s t e r o n e  levels  in all b o a r s  a re  

s h o w n  in t a b l e  3. In c a s t r a t e d  b o a r s  t e s t o s t e r o n e  

levels  w e r e  n o n d e t e c t a b l e .  W h e n  c o m p a r e d  w i t h  

a d j u v a n t  c o n t r o l s ,  t h e  L H R H - i m m u n i z e d  b o a r s  

s h o w e d  a s i g n i f i c a n t  r e d u c t i o n  in p l a s m a  T 

( P < . 0 5 )  b y  w k  18  (2 w k  a f t e r  t h e  f i r s t  b o o s t e r  

i n j e c t i o n )  a n d  r e m a i n e d  l o w  fo r  t h e  d u r a t i o n  o f  

t h e  e x p e r i m e n t .  Boa r s  i m m u n i z e d  a g a i n s t  L H  

d id  n o t  s h o w  p l a s m a  T v a l u e s  s i g n i f i c a n t l y  

d i f f e r e n t  f r o m  a d j u v a n t  c o n t r o l s .  

T h e  p a i r e d  t e s t e s  w e i g h t s  a n d  a c c e s s o r y  s e x  

g / a n d  w e i g h t s  f o r  t h e  v a r i o u s  t r e a t m e n t  g r o u p s  

a re  s h o w n  in t ab ] e  4. T h e  w e i g h t s  o f  t h e  t e s t e s ,  

a n d  a c c e s s o r y  s ex  g l a n d s  w e r e  r e d u c e d  ( P < . 0 5 )  

in all t h e  L H R H - i m m u n i z e d  g r o u p s  as c o m p a r e d  

w i t h  i n t a c t  c o n t r o l s ,  r e g a r d l e s s  o f  t h e  a d j u v a n t  

e m p l o y e d  b y  t h e  t e r m i n a t i o n  o f  t h e  e x p e r i -  

m e n t .  W h e r e a s  p L H - h S G  t r e a t e d  b o a r s  d id  n o t  

s h o w  a n y  s i g n i f i c a n t  e f f e c t  o n  t e s t i c u l a r  w e i g h t ,  

all a c c e s s o r y  s ex  g l a n d s  w e r e  s i g n i f i c a n t l y  

r e d u c e d  as c o m p a r e d  w i t h  a d j u v a n t  c o n t r o l s .  

I m m u n i z a t i o n  a g a i n s t  o L H  h a d  no  s igni f i -  

c a n t  e f f e c t  o n  a n y  c h a r a c t e r i s t i c  m e a s u r e d .  

T h e  h i s t o l o g i c a l  a p p e a r a n c e  o f  t h e  t e s t e s  a n d  

s e m i n a l  ves ic les  f r o m  c o n t r o l  a n d  L H R H  

i m m u n i z e d  b o a r s  is s h o w n  in f i gu re  1. N o t e  

t h e  lack  o f  s p e r m a t i d s  in t h e  t e s t e s  f r o m  an  

i m m u n i z e d  b o a r  (B,D)  as compa~ 'ed  w i t h  a 

TABLE 3. PLASMA TESTOSTERONE (NG/ML) IN BOARS IMMUNIZED AGAINST LHRH-hSG IN 

COMPLETE FREUND'S (CFA) OR MURAMYLDIPEPTIDE (PEP) ADJUVANTS,  pLH-hSG OR oLl!  

IN CFA, ADJUVANT CONTROLS, AND CASTRATED EITHER AT THE TIME 

OF WEANING (CASTRATE WEANING) OR AT 16 WK WHEN BOARS 

WERE BOOSTED (CASTRATE BOOSTER) a 

Week 

Trea tment  Group 12 14 16 18 20 22 

L H R H - h S G C F A  I 3.2-+ 1.5 cd .7-+.2 .9•  .2 cd .3-+ .I d ND be 

LHRH-hSG PEP 11 . 8 "  .4 cd .3 •  . 9 •  cd .3 • .2 d ND e 

pLH-hSG III 2.1 • .8 cd . 6 •  1 .2-+.4 cd 1.4-+ .1 e .4•  .1 de 

oLH IV 2.7 • .8 cd . 6 •  1.4-+.3 c 1.8+- .3 c .7•  .2 cd 

CFA +hSG V 1 .9+ .6 cd .8-+.6  . 7 •  cd 1.7-+ .6 c 1 . 0 •  c 

PEP + hSG VI 2.3 + 1.0 cd ,3 • .1 .7 • ,2 cd 1.6 -+ 3.5 ce .8 • .2 cd 

Castrate weaning VII ND c .2 • .1 ND d ND d ND e 

Castrate booster  VIII 4.7 • 1.3 d .9 • .3 ND d ND d ND e 

ND e 

ND e 

1.6 • .8 de 

5.3 • 1.2 d 
5.7 • .9 cd 

10.3 -+ 2.5 cd 

ND e 

ND e 

aAll values reported as mean • SE for five boars. 

bND = nondetectable.  

c ' d ' eva lues  wi thout  common  superscripts differ (P<.O5) within age group. 
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TABLE 4. PAIREb TESTES, SEMINAL VESICLES, COWPER'S AND PROSTATIC GLAND WEIGHTS (GM) 

IN BOARS IMMUNIZED AGAINST LHRH-hSG IN COMPLETE FREUND'S (CFA) 

OR MURAMYLDIPEPTIDE (PEP) ADJUVANTS, pLH-hSG OR oLH IN CFA, 

ADJUVANT CONTROLS, AND CASTRATED EITHER AT THE TIME OF 

WEANING (CASTRATE WEANING) OR AT 16 WK WHEN BOARS 

WERE BOOSTED (CASTRATE BOOSTER) a 

Treatment Group Testes Seminal vesicles Cowper's Prostate 

LHRH-hSG CFA I 180 • 29 b 8 • 1 b 

LHRH-hSGPEP II 163 • 39 b 4 •  1.1 b 

pLtt-hSG CFA III 437 • 109 39 • 10.7 b 

o L H C F A  IV 591• 58 104-+ 28.1 

C F A + h S G  V 557e  43 103-+ 6.9 

P E P + h S G  VI 608•  35 132•  14.9 

Castrate weaning VII 3 + .4 b 

Castrate booster VIII 5 • .5 b 

21•  4.3 b .6•  .1 b 

15-+ 2.5 b .6•  '.1 b 

81 • 23.6 b 5.2 • 1.6 b 

142 -+ 16.8 7.4 -+ 1.8 

189 • 14.6 12.4 • 1.4 

150 • 12.5 11.7 • 1.6 
6 • .9 b .8 -+ .2 b 

11 • .9 b .9 • .1 b 

aAll values reported as mean + SE for five boars. 

bDifferent (P<.05) from CFA and PEP controls. 

c o n t r o l  (A,C).  Also  s h o w n  are sec t ions  o f  t he  

semina l  vesicle f r o m  a c o n t r o l  (E) and  t r e a t e d  

(F)  boa r .  N o t e  t h e  h igh ly  deve loped  s e c r e t o r y  

e p i t h e l i u m  o f  t h e  c o n t r o l  c o m p a r e d  w i t h  t h e  

a t r o p h i c  e p i t h e l i u m  o f  t h e  L H R H  i m m u n i z e d  

boar .  

Average  dai ly gains  ( A D G )  are p r e s e n t e d  in 

t ab le  5. As ind ica ted ,  t he  o n l y  d i f f e rence  f o u n d  

w a s  at  w k  12, w h e n  the  cas t ra te  b o o s t e r  b o a r s  

( G r o u p  V I I I )  had  a l o w e r  A D G  t h a n  b o a r s  in 

G r o u p s  I, IV, VI  a n d  VI I .  Tab le  6 s h o w s  the  

carcass  cha rac te r i s t i c s  fo r  each g r o u p  o f  boa r s .  

T h e  b o a r s  were  ra ised  to  a heavy  s l augh te r  

w e i g h t  to  a l low fo r  d e v e l o p m e n t  o f  b o a r  ta in t .  

T h e  o n l y  d i f f e r ences  in s l augh te r  we igh t  and  

h o t  carcass  w e i g h t  (HCW) a m o n g  t r e a t m e n t  

g r o u p s  w a s  in t h e  cas t ra te  b o o s t e r  b o a r s  ( G r o u p  

V I I I ) ,  w h i c h  were  l ighter  t h a n  G r o u p s  I, IV and  

VII .  T h e  d i f f e rence  in HCW w a s  co r r e l a t ed  to  

d i f f e rences  in s l augh te r  we igh t s .  The re  were  n o  

d i f f e r ences  in loin eye  area. Backfa t  m e a s u r e -  

m e n t s  over  t he  10 th  rib ind ica t ed  t h a t  t h e  

L H R H - C F A  t r e a t ed  b o a r s  ( G r o u p  I) h a d  m o r e  

( P < . 0 5 )  b a c k f a t  t h a t  b o a r s  in G r o u p s  I I I ,  V,  VI ,  

VI I  and  VI I I .  Tab le  6 also s h o w s  the  average 

score  f o r  b o a r  t a in t  m e a s u r e m e n t s .  T h e  in t ac t  

TABLE 5. AVERAGE DAILY GAINS (KG/D) IN BOARS IMMUNIZED AGAINST LHRH-hSG IN COMPLETE 

FREUND'S (CFA) OR MURAMYLDIPEPTIDE (PEP) ADJUVANTS, pLH-hSG OR oLH IN CFA, 

ADJUVANT CONTROLS, AND CASTRATED EITHER AT THE TIME OF WEANING 

(CASTRATE WEANING) OR AT 16 WK WHEN BOARS 

WERE BOOSTED (CASTRATE BOOSTER) a 

Experimental period (age in weeks) 

Treatment Group 8 12 16 20 24 Overall 

LHRH-hSG CFA I .48 + .02 .77 • .05 b .88 _+ .02 1.23 _+ .04 1.07 + .05 .88 _+ .02 

LHRH-hSG PEP II .39 • .03 .65 -+ .05 bc .72 +_ .07 1.02 _+ .06 1.17 +_ .03 .79 -+ .04 

pLH-hSG CFA III .40 _+ .02 .68 • .07 bc .93 +- .05 1.0 • .13 .90 -+ .08 .78 _+ .02 

oLH CFA IV .53 • .02 .78 • .06 b .85 _+ .12 1.18 -+ .13 .92 -+ .07 .85 -+ .1 

CFA + hSG V .43 -+ .06 .67 • .06 bc .88 -+ .08 .90 -+ .07 1.02 + .04 .79 -+ .05 

PEP + hSG VI .52 • .04 .78 • .07 b .86 • .05 .95 -+ .08 .93 • .03 .83 -+ .04 

Castrate weaning VII .45 • .04 .79 • .04 b .90 +- .08 1.07 -+ .09 1.02 + .04 .84 -+ .02 

Castrate booster VIII .38 • .04 .50 • .04 c .80 • .06 .91 • .12 .84 • .31 .68 • .12 

aAll values reported as mean -+ SE for five boars. 

b'CValues without  common superscripts differ (P<.05). 
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Figure 1. Light micrographs of the testes (A = 50X; C = 1OOX) from a control boar showing expansion of  
the seminiferous tubules and germinal epithelium with spermatids present; and from the testes (B = 50X ; D = 
IOOX) from a boar immunized against LHRH-hSG showing the disruption of the seminiferous epithelium and 
complete absence of post-meiotic germ cells. Light micrographs of the seminal vesicle (E = 50X) from a control 
boar showing the large acinar secretory units lined by columnar epithelium with apical granules and from the 
seminal vesicle (F = IOOX) from a boar immunized against LHRH-hSG showing the atrophic cuboidal epithelium 
in an expanded interstitium. 

control  boars (Groups V and VI) and the  

oLH-t rea ted  boars (Group IV) had a greater 

incidence (P<.05)  of  boar  ta int  than boars in 

all o ther  groups. Also there were no differences 

in the boar taint  de tec ted  among  boars in 

Groups  I, II, III, VII and VIII.  This would  

indicate  the abili ty of  active immuniza t ion  

against L H R H  and pLH to cause castration-like 

effects  and to reduce the incidence o f  boar  

taint.  

The effectiveness o f  bo th  adjuvants was 

equal in regard to enhancing ant igenici ty  and 

no t  causing lesions at the inject ion sites. 

Discussion 

In spite of  successful L H R H  immuniza t ion  

of  the  rabbit  (Arimura et al., 1973), rat (Fraser 

et al., 1974), dog (Schanbacher  et al., 1983), 

marmose t  m o n k e y  (Hodges and Hearn, 1977), 
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TABLE 6. CARCASS CHARACTERISTICS AND BOAR TAINT IN BOARS IMMUNIZED AGAINST 
LHRH-hSG IN COMPLETE FREUND'S (CFA) OR MURAMYLDIPEPTIDE (PEP) ADJUVANTS, 

pLH-hSG OR oLH IN CFA, ADJUVANT CONTROLS, AND CASTRATED EITHER AT THE 
TIME OF WEANING (CASTRATE WEANING) OR AT 16 WK WHEN BOARS 

WERE BOOSTED (CASTRATE BOOSTER) a 

Hot Loin 
Slaughter carcass eye area Backfat Boar 

Treatment Group wt, kg wt, kg cm 2 cm taint 

LHRH-hSG CFA I 130.6 -+ 3.6 b 94.8 -+ 2.8 b 40.0 -+ 1.8 4.3 + .2 b 
LHRH-hSG PEP II 117.4 -+ 5.7 bc 84.6 -+ 4.4 bc 36.8 -+ 1.9 3.4 + .3 be 
pLH-hSG CFA III 116.5 + 2.9 be 83.4 -+ 2.3 bc 41.2 -+ 4.3 3.2 + .2 c 
oLH CFA IV 126.4 -+ 3.9 b 92.1 -+ 3.8 b 42.3 -+ 2.6 3.5 -+ ,1 bc 
CFA + hSG V 119.3 -+ 7.4 bc 87.4 + 4.0 bc 43.0 -+ 3.4 2.7 -+ .2 c 
PEP + hSG VI 119.4 +- 6.4 bc 86 .9  +- 6.3 bc 43.9 -+ 1.8 3.2 + .3 c 
Castrate weaning VII 125.1 -+ 3.4 b 92.5 -+ 3.1 b 37.6 + 1.7 2.8 -+ .2 c 
Castrate booster VIII 100.7 + 4.3 c 75.1 -+ 8.4 c 34.5 + 3.8 2.7 -+ .3 c 

.67 -+ .1 b 
1.10 -+ .2 b 
1.30 -+ .2 b 
1.60 -+ .1 c 
2.0 -+ .2 c 
1.80 + .2 c 

.95 -+ .1 b 
1.0 -+.1 b 

aAll values reported as mean + SE for five boars. 

b'CValues without common superscripts differ (P<.05). 

rhesus m o n k e y  (Chappell  et al., 1980), ram 

(Jef fcoate  et al., 1982;  Schanbacher,  1982),  

bull (Rober t son  et  al., 1979;  Schanbacher ,  

1985) and stallion (Schanbacher  and Pratt ,  

1985), immuniza t ion  effects on the boar  have 

no t  been previously repor ted.  Recent ly ,  how- 

ever, it has been repor ted  that  active immuniza-  

t ion against L H R H  in gilts resulted in decreased 

plasma levels o f  gonadot rop ins  and gonadal 

steroids, with cessation o f  estrous cycl ic i ty  

(Esbenshade and Britt, 1985). 

The present  s tudy describes the endocrine,  

histological,  pe r fo rmance  and carcass trait  

responses o f  boars to active immuniza t ion  

against LHRH,  oLH and pLH. The results 

indicate tha t  this species responds well to  

L H R H  immuniza t ion .  The an t ibody p roduc t ion  

in response to active immuniza t ion  against 

pLH-hSG and oLH was more  variable. When 

L H R H  an t ibody  titers reached high levels, 

which neutral ized endogenous  LHRH,  plasma 

LH and T were reduced,  resulting in a t rophy of  

both  the  testes and sex accessory glands. To our  

knowledge  this is the  only repor ted  s tudy on 

successful L H R H  immuniza t ion  in the  boar.  

Thus this species appears part icularly susceptible 

to LHRH deprivat ion,  as evidenced by gonadal  

regression in these studies. Our observat ions in 

the boar  ex tend  those  in o ther  species in which 

similar immuniza t ion  pro tocols  result  in a t rophy  

of  the  male reproduct ive  system (Schanbacher,  

1984). 

The response o f  boars to immuniza t ion  with  

pLH conjugated to h u m a n  serum globulin 

resulted in partial success. Whereas the  testicular 

weight  was no t  affected,  there  was reduc t ion  in 

plasma T with concomi t an t  reduc t ion  in 

accessory sex gland weight.  Plasma LH levels in 

these samples were no t  de termined  because o f  

the presence of  LH antibodies,  which l ikely 

would  have interfered in the  assay. Immuniza-  

t ion against oLH failed to affect  any parameter  

measured;  perhaps because it was no t  conjugated 

to a carrier prote in  so as to make  it more  

antigenic. 

Our results using pLH-hSG agree with  o ther  

studies in which active immuniza t ion  against 

LH was shown to  cause a decrease in serum T in 

rabbits and rats (Wakabayashi and Tamoaki ,  

1966), dogs (Lunnen et al., 1 9 7 4 ) a n d  goats 

(Hayashida and Farook,  1969). Immuniza t ion  

o f  male (Pineda et al., 1967) and female  (Pineda 

et al., 1968) rabbits against bovine LH was 

associated with a t rophy  of  the  gonads and 

accessory sex organs. Immuniza t ion  with oLH 

did no t  cause a t rophy  of  the  boar  reproduct ive  

tract,  perhaps because o f  insufficient  an t ibody 

product ion .  

Average daily gains were no t  af fec ted  by our  

immuniza t ion  procedures.  These results are in 

agreement  with Charet te  (1961),  Lidvall et al. 

(1964), Field (1971) and Newell  and Bowland 

(1972), who conc luded  that  there  was no 

difference in ADG when compar ing  boars and 

barrows. However ,  the findings o f  Walstra and 

Kroeske (1968) and Walstra et al. (1978) are 

cont rad ic tory  to our  data  and indicated that  

barrows grew significantly faster  than boars 
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when fed ad libitum. Seideman et al. (1982) 

indicated that t h e  effect of castration on 

growth in boars is not  as great as in bulls and 

rams. 

The data regarding backfat, loin eye area and 

HCW arc in contrast to most other reports. 

Seideman et al. (1982), in their review, indicated 

that boars have larger loin eyes and less backfat 

than barrows. The boars in the two intact 

adjuvant control groups (V and VI) and the 

treatment groups in which there was little or no 

castration cffect (Groups Ill and IV) tended to 

have larger loin eye areas. Lawrie et al. (1964) 

reported that barrows had more muscle fat than 

boars at 90 kg but there was a tendency for a 

reversal of  this effect of 130 kg. The difference 

in backfat at lower weights may tend to decrease 

at higher weights. 

The results of this study indicate that 

immunization against LHRH and pLH, when 

conjugated to hSG, decreased the incidence of 

boar taint but had no consistent effect on 

performance (backfat may be an exception). 

Although these results are preliminary in 

nature, they provide a basis on which to explore 

further the possibility of  immunoneutralization 

as both a feasible and practical alternative to 

surgical castration in boars. 

Immunocastration seems particularly atrac- 

rive to the livestock industry. Inhibition of 

testicular development and suppression of 

testosterone secretion in young ram lambs have 

been achieved by active immunization against 

LHRH (Schanbacher, 1982). Bull calves are 

more variable in their response to LHRH 

immunization, with some calves responding 

with the production of  LHRH antibodies and 

testicular invoIution (Robertson et al., 1982). 

The removal of  testicular influence during 

certain phases of  the growing period in lambs 

and calves can affect body composition (Robert- 

son et al., 1982; Schanbacher, 1982) and 

thereby provide the livestock producer with 

timely management alternatives not  previously 

realized. Further work is needed in the boar to 

determine if LHRH immunoneutralization is 

indeed a practical and acceptable alternative to 

orchiectomy by the swine producer. 

In conclusion, we have observed that fol- 

lowing an initial immunization and two boosters 

with LHRH-hSG, high titers of  anti-LHRH 

were generated in the boar. These high titers, 

which were detected within 2 wk from the first 

booster administration, remained high for an 

additional 4 wk following the second booster. 

Our data do not  allow for us to speculate on 

the chronic effect of such an immunization 

schedule; however, repeated boosters might be 

necessary to maintain high antibody titers. Our 

results are of  special interest because of  the 

complete success observed in boars immunized 

with LHRH-hSG (regardless of adjuvant em- 

ployed). Our data clearly demonstrate for the 

first time, profound effects of  LHRH im- 

munoneutralization on the reproductive system 

of the boar. These results indicate that active 

immunization against LHRH is not  only prac- 

tical, but may provide a feasible and economical 

method of  orchiectomy to enhance meat 

production by the pork industry. 
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