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ABSTRACT 

EFFECTS OF CRANIAL CERVICAL GANGLIONECTOMY AND CASTRATION 

ON ENDOCRINE AND MORPHOLOGICAL CHARACTERISTICS 

OF MALE LAMBS 

By Mark War r en F i s her 

I n  a s tudy of the  e ffec t s  of  the p in eal gland on 

reproduc t ive deve l opment and ho rmone s ecre t i on , male 

l amb s were  inco rporat e d  into  an overa l l  2 x 2 fac torial 

des ign in wh ich the exper iment a l  factors  were: 

(1)  c r an i a l  cerv i c a l  gang l i onectom i z e d  or non -

gangl ione c t om i z e d , and 

(2) c a s trated  or ent i re . 

The f i r s t  exper iment  de s cr ib e d  was a l ongi tudinc.l 

s t udy o f  endoc r ine and morpho l og i c a l  parame t ers  recorded 

from the s e  anima l s  b e tween 7 and 37 weeks o f  a g e. P l a sma 

LH l eve l s  in ent ire  l amb s usua l ly were very low throughout 

the  exp e r iment , a l tho�gh non - gangl ionectomized entires 

did  d i sp lay a sma l l  e l evat i on i n  l eve ls b e tween 8 and 13 
-

weeks  o f  age , whi ch was not  ev ident  in gang l i one c t omi z e d  

ent i re s . At  a l l  age s p l a sma LH l eve l s  were elevated  

s ign ifican tly in cas t r a t e d  anima l s . Ne i th e r  

gangl i onec t omy n o r  i t s  inter a c t ion w ith c a s t r ation had any 

s igni fi c an t  e ffec t  o n  LH l eve l s . In ent i r e  l amb s pla sma 

t e s t o s t erone concen t r a t i ons  incre ased  from 7 weeks to  

highest concentrati ons  b e twe e n  31 and 37 we e k s  o f  age. 

Ove ra l l , gangl i one c t omy reduc e d  t e s t o s t erone s e cret i on ,  



i i i  

but  t h i s  p rob ab ly  was due t o  the lowe r body and t e s t i cu l ar 

we i ghts rec orded  from that group... The norma l pho top e r i o d

induce d  sea s onal  patt ern o f  pro l ac t in secre t i on in non -

. gangl ionectomized l ambs , wi th h i gh levels dur ing the 

summer  -:ncnths  and l ow dur ing wint er , was markedly 

d i s rup ted by g ang l ione c t omy. Castrat ion had no e ff e c t  on 

pro l ac t in l eve l s  and the interac tio11 o f  ca s t rat ion  and 

gang l i onectomy a l s o  was non - s i gn i f i cant . 

Bodyweight was r educe d  s ig n i f i c antly b y  

g ang l ionectomy and t h i s  e ffect  wa s accentua t e d  in  the 

g ang l i onec t om i z e d  c a s t r a te s . At aut opsy , t e s t i cu l ar 

we ights  and epid idyma l we ights  a s  we l l  as ep i di dyma l s perm 

r e s erves were  reduced , but not  s i gn i fican t ly , by 

gan g l ione c t omy ; the s e  resu l t s  p robab ly reflected the  

b odywe i ght o f  tho s e  an ima l s . Ne i th e r  gangl i one ctomy nor  

c a s t r at i on had  any s ign i f i c ant  effe c t  on  p in e a l  we i gh t s1 

however the  interac t i on o f  the s e  two factors  was 

s i gn i fi cant due to the very l ar g e  p ineal  of one o f  the 

non - gang l ione c t omized c a s tr ate s . 

A s ec ond  exp e ri�ent invo lved  mea surement o f  LH, 

pro l ac t in and t e s t o s t e r one p r o f i l e s  in p l asma ob t a ined  

dur ing hour ly b l ood  s amp l ings wh i ch were  c onduc t e d  for  

24 hours when l amb s were b o th approximate ly 100 and 300 

days o f  age . At b o t h  ages pul s a t i l e  s e cr e t i on o f  LH and 

t e s t o s t e r one was  c onfirmed , but no c i rcad i an rhy t hms o f  

LH , t e s t o s t e r one or  pro lact in s e cr e t i on were  de t e c t ed .  

C a s t rat i on e l evated L H  l eve l s  s i gn i f icantly  at  b o th a ge s . 

Gang l ione c tomy and i t s  int e r ac t i on with cas t ra t i on had no 

e ffect  on LH s ecret i on at lOO d ays , but at  300 d ays the s e  



factors  were  s ign i f i cant l arge ly due t o  e l evated leve l s  

b e ing r e c o rded  from gangl i one c t om i z ed cast r at e s . 

Ganglione c t omy d i d  not  a f fe c t  tes t o s te r one l eve l s  in 

entire  animal s  at  ei ther age wh i l e cas trat e s  had no 

iv 

d e t ectab l e  t e s t o s t er one . Gangl i one c t omy r educed p r o l a c t in 

c oncentr a t i ons  a t  100 days o f  age ( summe r )  and prevent e d  

the norma l wint e r  de c l ine at  300 days o f  age . C a s t rat i on 

and the int e r ac t i on o f  c a s t r at i on with  gang l i onectomy had 

no s ign i f i c ant  influence on p l a sma pro lactin l eve ls at  

e i ther age . 

P i tu i t ary LH and gonadal  tes t o s t erone r e spon s e s  to  10 pg 

s ynthe t i c  GnRH wer e  tes t e d  at 100 days and 300 days o f  

age i n  a t h i r d  exp er iment .  In  a l l  an ima l s , GnRH eleva ted  

LH l eve l s  and in ent i r e s  t h i s  in  turn resu l t ed in  

incr e a s e d  t e s t o s t e rone l eve l s . C a s trat i on sign i f i cant ly 

incr e a s e d  b a s a l  and peak  LH leve l s  t oge ther with t o t a l  LH 

output . At b o th age s the LH and t e s t os t erone re spons e s  

t o  GnRH w e r e  n o t  influenced s ign i f icant ly by 

gangl i on e c t omy , nor d i d  the int e r act i on o f  c ast r a t i on and 
I 

gangl ionectomy have any s igni fi c ant  effe ct  on LH s ecre tory 

re spons e s . 

The s e  s tud i e s  con f i rm the  c oncept that  the p ine al  

. gland can inf luence the  s e cret i on of  prol actin , and 

probably  a l s o  LH and t e s to s t e rone , and thus may b e  

invo lved in  the regu l a t i on o f  pub e r t a l  d eve l opment i n  r am 

l amb s . 
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Indiv i dual  2 4  h our pro f i l e s  o f  p l a sma 
t e s t o s terone l e ve l s  recorded  from 4 
gang l i onectomi z e d  ent i re  l amb s a t  3 0 0  days 
of age . . . . . . . . . . . . . . . . . . . 1 0 8  

Mean 2 4  hour p l a sma t e s t o s t e rone p r o f i l e s  
recorded  from l amb s at  3 0 0  days o f  a g e  . . . 1 0 9  

Individua l 2 4  hour pro f i l e s  o f  
pro l ac t in l eve l s  re corded from 
gang l ionectom i z e d  ent i r e  l amb s 
o f  age  . . . . . . . . . . . . 

p l a sma 
6 non-
a t  1 00 days 

Ind ividua l 2 4  h our pro f i l e s  o f  p l asma 
pro l a c t in l ev e l s  recorded  from 6 non 
gang l i one c t om i z e d  c a s t r a t e  l amb s a t  1 0 0  
days o f  age  . . . . . . . . . . . . . 

Individua l 2 4  hour pro f i le s  o f  
pro l a c t i n  l ev e l s  recorded  from 
gang l i onect omized ent ir e  l amb s 
of age  . . . . . . . . . . . . 

p l asma 
6 
a t  1 0 0  days 

I nd iv i dual  2 4  hour pro f i l e s  of p l asma 
p r o l a c t in leve l s  recorded  from 6 
g ang l i on e c t om i z e d  c a s t rate  l ambs at  1 0 0  
days  o f  age  . . . . . . . . . . . . . . 

1 1 1  

1 1 2  

1 1 3  

1 1 4  



F igur e  

4 . 2 1  

4 . 22 

4 . 2 3  

4 . 2 4  

4 . 2 5  

4 . 2 6  

Mean 2 4  hriur p l a sma pro lact in p rofi l e s  
re corded fr om l amb s at  1 0 0  days o f  a g e  

Individu a l  2 4  h o u r  p r o f i l e s  o f  p l asma 
pro l actin  l eve l s  r e co rded from 6 non -

. gang l ione c t omized ent ire  l amb s at  30 0 days 
o f  age . . . . . ·Cl • • • • • • 

Individual 2 4  hour pro f i l e s  o f  p l a sma 
pro lact in l eve l s  r ecorded from 5 non 
g angl ion e c t omi z ed castrate  l amb s a t  3 0 0  
days o f  age  . . . . . . . . . . . . . . 

Individual 24 hour pro fi l e s  of 
p r o l ac t in leve l s  rec orded from 
g ang l i onectom i z e d  ent ire  l amb s 
days o f  age . . . . . . . . . 

p l asma 
4 
at 3 0 0  

Individual 2 4  hour p r o f i l e s  o f  p l a sma  
p r o l ac t in l e ve l s  recorded  from  5 
gang l i one c t omi z e d  c a s trate  l amb s a t  300 
days o f  age . . . . . . . . . . . . . 

Mean 2 4  hour p l a sma p r o l ac t in pro f i l e s  
recorded  from l amb s a t  3 0 0  days o f  age 

5 . 1  P l a sma LH p r o f i l e s  fo l l owing admin i s trat i on 
o f  1 0  pg GnRH ( imme d i ate ly after  the z e r o  
min s amp l e )  t o  6 non - gangl i onect om i z ed 
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1 1 5  

1 1 6  

1 1 7  

11 8 

1 1 9  

1 2 0  

ent i r e  l amb s  a t  1 0 0  days o f  age . . . . . . 1 3 3  

5 . 2 P lasma LH p r o f i l e s  fo l l owing admin i s trat i on 
o f  lD pg GnRH ( imme d i a t e l y  a f t e r  the  z e r o  
min s amp l e )  t o  6 non - gang l i onec t om i z e d  
c a s t r a t e  l amb s a t  100 days o f  age  . . . . 1 3 4 

5 . 3  Plasma LH p rof i l e s  fo l l ow ing admin i s t r a t i on 
o f  1 0  pg GnRH ( immed iate ly after the z e r o  
min s amp l e )  t o  6 gang l i onec t omi z ed ent i r e  
l amb s at 1 0 0  d ays o f  a g e  . . . . . . . . . . 1 35 

5 . 4  P lasma LH pro f i l e s  fo l l owing adm ini s trat i on 
o f  1 0  pg GnRH ( immed i at e ly a ft e r  the z ero  
min s amp l e )  t o  6 gang l i onectom i z e d  c a s trate  
l amb s a t  1 0 0  d ays  o f  age  . . . . . . . . . . 1 36 

5 . 5  Mean p l asma LH profi l e s  fo l l ow ing GnRH 
admini s tr at i on ( immed i a t e ly  a f t e r  the z e r o  
min s amp l e )  t o  lamb s  at 1 0 0  days o f  age 1 3 7  

5 . 6  P l a sma LH p r o f i l e s  fo l l owing admin i s t ra t i on 
o f  1 0  pg GnRH ( immedia t e ly a f t e r  the z e r o  
m i n  s amp l e )  t o  7 non - gangl i on e c t omi z ed 
ent i r e  l amb s at 3 0 0  days o f  a g e  . . . . . . 1 3 8  



F igure  

5 . 7  

5. 8 

5 . 9  

5. 1 0  

5. 1 1  

5. 1 2  

5. 1 3  

5. 1 4  

5. 1 5  

P l asma L H  p r o f i l�s f o l l owing admin i s t r a t i on 
o f  1 0  pg GnRH ( imme d ia t e ly a f t e r  the z er o  
min s amp l e )  t o  6 non - gang l i onectomi z e d  
cas trate  1 am b s a t  3 0 0 day s  o f  age . . . . . 

P l a sma LH p r o f i l e s  f o l l owing admin i s t r a t i on 
o f  1 0  pg GnRH ( immed i a t e ly a f t e r  Lhe z e r o  
min s ampl e )  to  6 gang l ione ctomi zed  ent ire 
l ambs at 3 0 0  days o f  age . . . . . . . . . 

P l a sma LH profi l e s  fo l l owing admin i s t r at i on 
o f  10 pg GnRH ( imme d i a t e l y  after  the z er o  
min s amp l e )  to  5 g ang l i on e c t omi z ed c a s trate 
l amb s at 3 0 0  days o f  age . . . . . .  . 

Me an p l a sma LH p r o f i l e s  fo l l owing GnRH 
admin i s t r a t i on ( immed i at e ly a fter  the zer o  
m i n  s amp l e )  to  l amb s at  3 0 0  days o f  a g e  . .  

Plasma t e s to s t e r on e  pro f i l e s  fo l l ow in g  
admin i s t r a t i on o f  1 0  p g  GnRH ( imme d i a t e l y  
after  t h e  z e ro  m i n  s amp l e )  t o  6 non 
g angl i onectomi z e d  ent i r e  l amb s at 1 0 0  days 
of age . . . . . . . . . . . . . . . . 

P l asma t e s tos t e rone pro f i l e s  fo l l owing 
admini s t r a t ion o f  1 0  pg GnRH ( immedi ate l y  
after  the  z e r o  min  s amp l e )  to  6 
g ang l i onectomi z e d  ent i re  l amb s at  100 days 
o f  age . . . . . . . . . . . . . . . . 

P l a sma t e s tos t e rone p r o f i l e s  fo l l ow i ng 
GnRH admin i s t r at i on ( imme d i a t e ly a f t e r  the  
z er o  m in s amp l e )  to l amb s a t  1 0 0  d ay s  o f  
age  . . . . . . . . . . . . . . . · · · 

Plasma t e s tost e r one pro f i l e s fo l lowing 
admi n i s trat i on o f  10 pg GnRH ( immed i ately 
after  the z e r o  min s amp l e )  to 7 non 
gang l i one ctom i z e d  ent i r e  l amb s a t  3 0 0  days 
of age . . . . . � . . . . . . . . . . 

P lasma t e s t o s t e r one p r o f i l e s  fo l l ow ing 
admini s trat i on o f  1 0  �g GnRH ( imme d i a t e ly 
after  the z e r o  m in s amp l e )  to  6 
gang l i onec t om i z ed ent ire  l amb s at  3 0 0  days  
o f  age  . . . . . . . . . . . . . . . . 

5. 1 6  Mean p l asma t e s t o s t e r one profi l e s  fo l l owing 
GnRH admin i s t r a t i on ( immediate ly a f t e r  the 
z e r o  min s amp l e )  to l amb s at  3 0 0  days o f  
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139 

1 4 0  

14 1 

1 4 2  

1 4 5  

1 46 

147 

1 4 8  

1 4 9  

age  . . . . . . . . . . . . . . . . . . . . 1 5 0  




