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Effect  of  2 - B r - a - E r g o c r y p t i n e  on  F r e s h  Water  Surv iva l  in  the  T e l e o s t s , , X i p h o p h o r u s  hellerii and 
Poecilia latipinna 

I t  is well es tab l i shed  t h a t  var ious  euryhal ine  species of 
te leos ts  require  pro lac t in  in order  to  survive  in f resh wa te r  
(see BALL1). The physiological  role t h a t  pro lac t in  p lays  in 
one of these  fish, Poecilia latipinna, is to  conserve p l a sma  
sodium when  the  fish is in a hypo ton ic  med ium (BALL and  
ENSOR2). Ev idence  in th is  field has largely been  ob ta ined  
by  expe r imen t s  involv ing  h y p o p h y s e c t o m y  followed by  
r ep l acemen t  t h e r a p y  wi th  prolact in .  H y p o p h y s e c t o m y  
is d i f f icul t  and  of ten  no t  possible w i th  cer ta in  teleosts .  A 
more  s impl i f ied a l t e rna t ive  m e t h o d  to  r emove  endogenous  
c i rcula t ing  pro lac t in  would therefore  be advan tageous  to  
inves t iga te  possible  osmoregula to ry  func t ions  of p ro lac t in  
in o the r  teleosts .  There  have  been several  repor t s  t h a t  an 
ergot  alkaloid, 2-Br-~r  
(CB 154), inhib i t s  the  sec re t ion  of p i t u i t a ry  pro lac t in  in 
several  m a m m a l s  (FL13CKIGER and  ~VAGNER 3, HEUSON e t  
al. 4, LANAI a n d  •AGASAWA 5, BILLETER a n d  FLi)CKIGER 6, 
CASSELL et  al. ~, LUTTERBECK et al. s, PAST:EELS et  al, 9, and  
STAHELIN et al.l~ This  inves t iga t ion  was u n d e r t a k e n  to  
de t e rmine  if th i s  compound  could also inh ib i t  p ro lac t in  
secre t ion in two  teleosts,  Xiphophorus hellerii and  Poecilia 
latipinna. 

Materials and methods. The fish used for th is  inves t iga-  
t ion  were adul t  X .  Hellerii (1.14 :k 0.12 g) and P .  latipin- 
na (5.15 ~: 0.26 g). All f ish were m a i n t a i n e d  in 20 gal glass 
aquar ia ,  a t  a p p r o x i m a t e l y  27 ~ on a na tu ra l  photoper iod ,  
and  fed once per  day  wi th  a commerc ia l  fish food. Pr ior  to  
a n y  expe r imen ta t ion ,  fish were acc l imated  to di lute  sal t  
wa te r  (12% commerc ia l  sea salts) for 7 days.  

In  the  f i rs t  expe r imen t  1 group of 7 X .  hellerii, which  
were ma in t a ined  in di lu te  salt  water ,  were in jec ted  i.p. 
each morn ing  wi th  10 ill of a f reshly  p repa red  solut ion 
con ta in ing  10% e thyl  alcohol in 0 .10M NaC1 and  5.0 mg/  
kg body  weight  each of CB 154 and  t a r t a r i c  acid. A second 
group of 7 fish were given the  same in jec t ions  b u t  minus  
CB 154 (vehicle injection).  Af te r  1 week all fish were t rans -  
ferred to fresh wa te r  and  the  in jec t ions  con t inued  unt i l  all 
the  CB 154-injected fish died. 

A second expe r imen t  was conduc ted  exac t ly  as t he  f i rs t  
b u t  2 groups  of 15 P.  latipinna were used ins tead.  Also, 

the  in jec t ion  vo lume was  increased to 25 ~xl. The p i t u i t a ry  
glands f rom all in jec ted  fish were dissected out  and f ixed 
in Bouin Hol lande  Subl imate  (HERLANTn). The glands 
were la ter  e m b e d d e d  in paraff in ,  sect ioned a t  5 [xm, and  
s ta ined  wi th  e i ther  HERLANT'S t e t r ach rome  (HERLANT li) 
or Masson 's  t r i ch rome  (CULLING 13). The in t ens i ty  of s ta in-  
ing of the  eta cells of the  CB 154- and vehic le- in jected fish 
was compared .  Also, the  eta cellular and nuclear  d iamete r s  
were compared .  

The effect  of CB 154 concen t ra t ions  on p l a s ma  sodium 
levels was inves t iga ted  by  using 34 _P. latipinna divided 
into 4 groups.  Groups 1-3 received inject ions  as previous ly  
descr ibed w i t h  concen t ra t ions  of Ct3 154 of 10 (N = 10), 
5 (N = 10), and  2.5 (N ~ 10) mg/kg  body  weight .  Group 
4 (N = 4) served  as un in jec ted  controls .  Again,  the  fish 
were in jec ted  for  1 week while in di lute  sal t  wa te r  (12%) 
and t h e n  t r ans fe r red  to fresh water .  Blood samples  were 
t aken  by  hea r t  punc tu re  w i th  a microsyr inge  when  the  
fish failed in f resh wa te r  or 1 week af ter  t ransfer ,  which 
ever  came first .  The blood was cent r i fuged in a hepar in ized  
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Sagittal sections of the pituitary of P. lat@inna 
stained with Mason's trichrome showing: 
aeidophil ceils of the proximal pars distalis (a), 
pars nervosa (n), and eta cells of the rostral 
pars distalis (e). A) Fish injected with CB 154 
for 7 days in dilute salt water and 7 days in 
fresh water. Note dark cytoplasmic staining 
of eta cells. • B) Fish injected with 
vehicle for 7 days in dilute salt water and 9 
days in fresh water. Note lesser cytoplasmic 
staining of the eta cells. • 270. C) and D) Eta 
cells in fish injected with CB 154 for 7 days in 
dilute salt water and 7 days in fresh water. 
Note many folded nuclei. • 1110. 
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m i c r o h e m a t o c f i t  t u b e  a n d  t h e  p l a s m a  t h e n  d i lu t ed  1 : 400 
in  0.1 N HC1. S o d i u m  c o n c e n t r a t i o n s  in  th i s  d i lu t ed  p l a s m a  
were  t h e n  m e a s u r e d  on  a Zeiss PMQ  I I  f l ame p h o t o m e t e r .  

Results. The  n u m b e r  of days  t h a t  X.  heUerii su rv ived  in 
f resh  w a t e r  a f t e r  CB t 54 in jec t ions  r a n g e d  f rom 1-15 days.  
The  ave rage  s u r v i v a l t i m e  was 9.3 4- 2.2 days  ( X  = S.E.M.). 
One f i sh  in jec ted  w i t h  CB 154 d ied  p r io r  to  t r a n s f e r  to  
f resh water .  No veh ic le - in jec ted  f ish d ied  t h r o u g h o u t  t he  
expe r imen t .  

W h e n  t h e  C]3 154-inj ec ted  P. latipinna were t r an s f e r r ed  
to  f resh w a t e r  t h e y  su rv ived  f rom 1-9  days  w i t h  a n  aver-  
age of 4.9 ~ 1.0 days.  One f ish in jec ted  w i t h  CB 154 a n d  
2 veh ic le - in jec ted  f ish d ied  before  t r a n s f e r  to  f resh  water .  
No vehicle- inj  ec ted  f ish d ied  in f resh water .  

There  was no  s ign i f i can t  di f ference a p p a r e n t  in  t he  eta 
cells of t h e  p i t u i t a r y  g lands  of t h e  two  groups  of P. lati- 
pinna w i t h  respec t  to  cell size, nuc leus  size, or t he  r a t io  cell 
s ize /nucleus  size. However ,  t he  cy t op l a s m i c  g r a n u l a t i o n  of 
t he  eta cells in  t h e  CB 154-inj ec ted f ish appea red  to  e x h i b i t  
a s t ronger  s t a i n a b i l i t y  t h a n  in t h e  veh ic le - in jec ted  f ish 
(Figure) .  Also, t he  nuc leus  more  f r e q u e n t l y  h a d  a fo lded 
a p p e a r a n c e  and  t h e  nucleol i  were less p r o n o u n c e d  in t he  
CB 154- in jec ted  fish. 

The re  were no  di f ferences  b e t w e e n  t he  p l a s m a  sod ium 
c o n c e n t r a t i o n s  in  t he  u n i n j e c t e d  c o n t r o l  f ish a n d  f ish t h a t  
rece ived  in jec t ions  of 2.5 m g  CB 154 pe r  kg b o d y  weight .  
These  2 groups,  however ,  h a d  h ighe r  p l a s m a  sod ium con-  
c e n t r a t i o n s  t h a n  those  g roups  t h a t  h a d  in jec t ions  of CB 
154 in  c o n c e n t r a t i o n s  of 5 or 10 m g / k g  b o d y  we igh t  
(p < 0.05) (see Table) .  

Discussion. The  fa i lure  of h y p o p h y s e c t o m i z e d  P. lati- 
pinna in  f resh  w a t e r  has  been  shown  to  be  due  specif ical ly 
to  t he  lack  of p r o l a c t i n  (BALL a n d  OLIVEREAU 14). Thus ,  i t  
appea r s  t h a t  CB 154 has  t h e  same effect  as h y p o p h y s e c t o -  
m y  w i t h  respec t  to  t h e  ava i l ab le  c i rcu la t ing  supp ly  of t h i s  
ho rmone .  The  ave rage  su rv iva l  t i m e  of 9.3 days  for X.  hel- 
lerii is in  close a g r e e m e n t  w i t h  8.6 days  r epo r t ed  b y  
SCHREIBMAN a n d  KALLMAN 15. However ,  t he  ave rage  sur-  
v iva l  t i m e  of 4.9 days  for P. latipinna is h i g h  c o m p a r e d  to  
t h e  resu l t s  of 1-2  d a y s  r epo r t ed  b y  BALL a n d  OLIVEREAU 14. 
W h e t h e r  th i s  is an  effect  of CB 154 or a d i f fe ren t  race of 
f ish is no t  known.  

As p rev ious ly  m e n t i o n e d ,  t he re  are a n u m b e r  of inves t -  
iga t ions  wh ich  ind ica t e  t h a t  CB 154 i n h i b i t s  t he  secre t ion  
of p r o l a c t i n  in  severa l  m a m m a l s .  F u r t h e r ,  i t  h a s  been  shown  
b y  PASTEELS et  al. 9 t h a t  t he  secre t ion  of p r o l a c t i n  f rom 

r a t  and  h u m a n  h y p o p h y s e s  in  o rgan  c u l t u r e  can  be  inhi -  
b i t e d  b y  CB 154. T h e y  t h u s  sugges t  t h a t  CB 154 i nh ib i t s  
t h e  exocytos is  oi sec re to ry  g ranu les  b y  d i rec t  ac t ion  on  t h e  
p ro l ac t i n  cells. Th i s  m a y  also be  t he  case in P. latipinna 
since these  f ish in jec ted  w i t h  th i s  same  c o m p o u n d  appea r -  
ed to h a v e  eta cells of t h e  p i t u i t a r y  g land  w h i c h  were more  
g r a n u l a t e d  a n d  a p p e a r e d  less ac t ive  t h a n  t h e  eta cells of 
f ish i n j ec t ed  w i t h  t h e  vehic le  alone.  The  eta cells are m o s t  
l ike ly  t h e  p i t u i t a r y  source of t e l eos t  p r o l a c t i n  (see BALL 
a n d  BAKER 16). 

BALL a n d  ENSOR z h a v e  p roposed  t h a t  t h e  reason  t h a t  
h y p o p h y s e c t o m i z e d  P.  latipinna fai l  in  f resh  w a t e r  is due  
to  a d rop  in p l a s m a  sodium.  Th i s  d rop  in p l a s m a  sod ium 
can  be  specif ical ly p r e v e n t e d  b y  ov ine  pro lac t in .  This  more  
specific phys io log ica l  p a r a m e t e r  w h i c h  exis t s  in the  ab-  
sence of p r o l a c t i n  was also e v i d e n t  a f t e r  CB 154 in jec t ions  
in  c o n c e n t r a t i o n s  of 5 a n d  10 m g / k g  b o d y  weight .  In jec-  
t ions  of 2.5 m g  CB 154 pe r  kg  b o d y  we igh t  were ineffec t ive  
in lower ing  t he  p l a s m a  sod ium levels.  Thus ,  in  a p p r o p r i a t e  
concen t r a t i ons ,  CB 154 p r e v e n t s  t h e  m a i n t e n a n c e  of a 
n o r m a l  p l a s m a  sod ium c o n c e n t r a t i o n  wh ich  is specif ical ly 
con t ro l led  b y  p ro lac t in .  

The  ac t ion  of CB 154 appea r s  to  be  s imi la r  in  X.  hellerii 
a n d  P. latipinna as in  severa l  m a m m a l s .  W h e t h e r  CB 154 
specif ical ly i nh ib i t s  t he  release of p r o l a c t i n  b u t  ha s  no  
effect  on  t h e  release of a n y  o t h e r  h o r m o n e  in these  two  
f ish is u n k n o w n .  If  i t  is a specific ac t ion  on  p ro lac t in  re- 
lease only,  t h e n  CB 154 could be  a m o s t  useful  c o m p o u n d  
in i nves t i ga t i ons  conce rn ing  p r o l a c t i n  phys io logy  in o the r  
species of te leosts .  

Zusammen[assung. Die I n j e k t i o n  v o n  2-Br-~-ergokryp-  
t i n  (CB 154) h e m m t e  das  ~ b e r l e b e n  yon  Xiphophorus hel- 
leri u n d  Poecilia latipinna im  Siisswasser.  CB 154 senk te  
die P l a s m a - N a - K o n z e n t r a t i o n  y o n  P. latipinna, was als 
Ze ichen  e iner  H e m m u n g  der  P r o l a k t i n s e k r e t i o n  in te rp re -  
t i e r t  we rden  k a n n .  A u c h  e r sch ienen  die wahrsche in l i ch  
P r o l a k t i n  seze rn ie renden  aeta-Zellen der  H y p o p h y s e  in- 
a k t i v  n a c h  CB 154. Es  is t  noch  u n b e k a n n t ,  ob  CB 154 di- 
r ek t  oder  i n d i r e k t  die P r o l a k t i n s e k r e t i o n  der  H y p o p h y s e  
h e m m t .  
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Effect of CB 154 on plasma sodium concentrations in P. latipinna in 
freshwater 

Treatment Sodium concentration 
(mEq/1) 

1. No injection 159.34- 1.6 
2. 2.5 mg CB 154/kg body weight 166.64-11.0 
3. 5.0 mg CB 154]kg body weight 127.24- 9,4 
4. 10 mg CB 154[kg body weight 130.7-[- 8,5 

Mean4-S.E. Sodium in freshwater 3.98 mEq[1. 
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N e u r o s e c r e t i o n  in  E h r l i c h  A s c i t e s  C a r c i n o m a - B e a r i n g  M i c e  

The  d e p e n d e n c e  of t u r n o u t s  of endocr ine  a n d  t a r g e t  
o rgans  on  t h e  i n t e r n a l  h o r m o n a l  e n v i r o n m e n t ,  as wel l  as 
t he  p r o d u c t i o n  of such  t u m o u r s  b y  a h o r m o n a l  imba lance ,  
is wide ly  recognized as i m p o r t a n t  in  h u m a n  a n d  a n i m a l  

carc inogenesisK Some h o r m o n e s  m a y  ac t  as carc inogens  
or p r o m o t e  t h e  g r o w t h  of h u m a n  a n d  e x p e r i m e n t a l  
t u m o u r s  1-3. The  role of n e u r o h o r m o n e s  also appea r s  to  be  
s ign i f ican t  in  t h i s  respect .  I t  h a s  been  shown,  for example ,  


