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b y  one se t  of p i t u i t a r y  ha lves  (Figure 1) a n d  24.2 • 1.2 
and  2 4 . 7 z k 1 . 5 n g / h  b y  a n o t h e r  se t  (Figure 2). I t  is 
a p p a r e n t  t h a t  w h e n  t he  cond i t ions  are ident ica l ,  t h e  
a m o u n t  of p ro l ac t i n  re leased b y  one set  of p i t u i t a r y  
ha lves  is essent ia l ly  t he  same  as t h a t  re leased b y  t he  se t  
of oppos i te  halves .  D u r i n g  t he  second hour ,  w h e n  p l a s m a  
was s u b s t i t u t e d  for m e d i u m  199, t h e  r a t e s  of release of 
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Fig. 1. The effect of hypophysial stalk plasma from untreated rats 
on prolaetin release by rat hemipituitaries in vitro. The number of 
hemipituitaries is shown in parentheses. The vertical bar represents 
the standard error. 
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Fig. 2. The effect of hypophysial stalk plasma from dopamine- 
treated rats on prolaetin release by rat hemipituitaries in vitro. 
The number of hemipituitaries is shown in parentheses. The vertical 
bar represents the standard error. 

p ro l ac t in  b y  p i t u i t a r y  ha lves  i n c u b a t e d  in pe r iphe ra l  
p l a s m a  w e r e  21.2 =k 1.2 (Figure 1) a n d  23.6=~ 1,2 n g / h  
(Figure 2), wh ich  is essent ia l ly  t he  same  as t h a t  re leased 
in t he  f i rs t  h o u r  w h e n  m e d i u m  199 was t he  i n c u b a t i o n  
fluid. The  p i t u i t a r y  ha lves  i n c u b a t e d  in s t a lk  p l a s m a  
f rom u n t r e a t e d  an ima l s  re leased18 .7  ~= 1.3 n g / h  (Figure  1). 
The  ha lves  i n c u b a t e d  in s t a lk  p l a s m a  f r o m  dopamine -  
t r e a t e d  r a t s  released 5 . 9 •  0.6 n g / h  or 1/4 as m u c h  pro- 
l ac t in  as t h e i r  oppos i te  ha lves  which  were i n c u b a t e d  in 
pe r iphe ra l  p l a s m a  (Figure 2). 

An  ana lys i s  of these  d a t a  us ing  t he  t - tes t  for pa i red  
samples  3~ revea led  t h a t  t he  p i t u i t a r y  ha lves  i n c u b a t e d  
in s t a lk  p l a s m a  f rom u n t r e a t e d  an ima l s  a n d  f rom d o p a -  
m i n e - t r e a t e d  an ima l s  re leased s ign i f i can t ly  less p ro l ac t i n  
t h a n  t h e i r  opposi te  ha lves  which  were i n c u b a t e d  in 
pe r iphe ra l  p l a s m a  ( P < 0 . 0 0 1 ) .  I n  addi t ion ,  p i t u i t a r y  
ha lves  i n c u b a t e d  in s t a lk  p l a s m a  f rom d o p a m i n e - t r e a t e d  
ra t s  released s ign i f ican t ly  less p ro lac t in  t h a n  p i t u i t a r y  
ha lves  i n c u b a t e d  in s ta lk  p l a s m a  f rom u n t r e a t e d  ra t s  
( P <  0.001). 

These  obse rva t ions  show t h a t  p i t u i t a r y  s t a lk  p l a s m a  
in t he  r a t  con ta ins  p r o l a c t i n - i n h i b i t i n g  a c t i v i t y  and  t h e  
a c t i v i t y  in s t a lk  p l a s m a  is increased w h e n  d o p a m i n e  is 
in jec ted  in to  t he  t h i r d  ven t r i c l e  of t he  bra in .  The  pro-  
l a c t i n - inh ib i t i ng  a c t i v i t y  is a t t r i b u t e d  to  P I F ,  t he  release 
of w h i c h  m a y  be  regu la ted  b y  a dopamine rg i c  mecha-  
nisirI al. 

Rdsumd. Des moit i6s  d ' h y p o p h y s e  incub6es  dans  du 
p l a s m a  de Ia t ige  h y p o p h y s a i r e  s6cr6tent  moins  de pro- 
lac t ine  que  les moit i6s  compl6men ta i r e s  incub6es  dans  
du p l a s m a  de sang  p6r iph6r ique .  Les g landes  incub6es  
dans  du p l a s m a  de la t ige h y p o p h y s a i r e  de r a t s  t r a i t6s  
la d o p a m i n e  s6cr6 tent  moins  de p ro lac t ine  que celles 
incub6es  darts le p l a s m a  des r a t s  t6moins .  L ' a c t i v i t 6  
inh ib i t r i ce  de la p ro lac t ine  dans  le p l a s m a  de ]a t ige  
h y p o p h y s a i r e  p e n t  4tre le r6su l ta t  d ' u n  fac teu r  pa r t i -  
culler, e t  la s6cr6tion de ce f ac t eu r  se ra i t  gouvern4e  p a r  
un  m6can i sme  <r 
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I n d i c a t i o n  of  an  ' I n s u l i n  L ike '  F a c t o r  i n  th e  P a n c r e a t i c  T i s s u e  of  th e  R i v e r  L a m p r e y  Lampetra 
fluviatilis (L. )  

The  h o m o l o g y  be t w een  t he  p a n c r e a t i c  t i ssue  of l a rva l  
and  a d u l t  l a m p r e y s  and  t he  islet  t i ssue  of t he  h ighe r  
v e r t e b r a t e s  f i rs t  sugges ted  b y  COTRONEI 1, KEIB~L 2, a n d  
BOENIG a has  since been  conf i rmed  b y  b o t h  his to logical  
a n d  e x p e r i m e n t a l  s tud ies  4-15. I n  t h e  a m m o c o e t e  l a r v a  of 
Lampetra planeri, a non -pa ra s i t i c  species wh ich  does no t  
feed a f t e r  me t amor phos i s ,  BARRINGTON 4 showed t h a t  

t he  secre tory  a c t i v i t y  of t he  p a n c r e a t i c  t issue increased 
a i t e r  glucose loading  and  t h a t  r e m o v a l  of t he  follicles 
b y  c a u t e r y  increased b lood sugar  levels, t3o~Nm 3 and  
STtgRBA 6 suggested  t h a t  in  th i s  species t he  panc rea s  of 
t he  adu l t  is degene ra t e  a n d  funct ionless .  However ,  
e x p e r i m e n t a l  s tudies  b y  ]~RMISCII 2-8 in which  he  showed  
an  e x t r a c t  of b o t h  t he  cordal  and  c ran ia l  cords  of a d u l t  
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L. planeri produced  a hypoglycaemic  response in the  
mouse,  indicates  t h a t  th is  is no t  the  case. 

In  the  paras i t ic  l amprey  species i t  has  been  demon-  
s t r a t ed  t h a t  in ject ion of m a m m a l i a n  insulin results  in a 
reduct ion  in blood sugar levels in Lampetra ]luviatilis 9-~o 
bu t  in the  Sou the rn  hemisphere  form, Geotria australis ~6, 
no hypoglycaemic  effect  was de tec ted  when  ex t rac t s  of 
ammocoe te  t issues were in jec ted  in to  rabbi ts .  

Material and methods. Adul t  r iver  l ampreys  were killed 
by  decap i ta t ion  and the  cranial  pancrea t ic  cords r emoved  
prior  to  f ixa t ion  in Bouin ' s  fluid or formal  saline for 
histological  observa t ion  or s tor ing at  - -18~  Sections 
were different ia l ly  s ta ined  in He idenha ins  Azan and  for 
a specific insulin ident i f ica t ion wi th  N.N ~ - d ie thyl-  
pseudoisocyanin  chloride following oxida t ion  wi th  per- 
formic acid, or acid p e r m a n g e n a t e  ~7. An ex t rac t ion  of the  
t issue was made  according to the  procedure  of FALKNER 
and MATTY ls and la ter  by  the  technique  of TAYLOR 19 
which gave an ex t rac t  less c o n t a m i n a t e d  by  non insulin 
pro te in  cons t i tuents .  The ex t rac t s  ob ta ined  were pro-  
cessed in th ree  ways  : a) Chromatographed  by  the  m e t h o d  
of FEXTON 20 and s ta ined by  N, Nl -d ie thy lpseudoiscyanin .  
b) In jec ted  i.p. into adul t  l ampreys  af ter  which  the i r  
blood glucose concen t ra t ions  were de t e rmined  at  vary ing  
per iods  of t ime by  the  glucose oxidase me thod  (Clinton 
reagents) ,  c) In jec ted  into two  previously  s ta rved  rabb i t s  
and  the i r  blood glucose levels de t e rmined  by  the  glucose 
oxidase m e t h o d  at  in tervals  over  a per iod of 21/~ h. 

Results. As previously  d e m o n s t r a t e d  by  BARRINGTON 5 
the  pancrea t ic  cords showed one cell t y p e  on different ia l  
s taining.  Staining wi th  pseudoisocyanin  gave a typica l  
reddish  purple  colourat ion to  the  act ive t3 cells, indica t ive  
oi the  presence of an insulin like molecule. 

The c h r o m a t b g r a m m e d  ex t rac t  p roduced  a band  of 
pro te in  mater ia l  runn ing  at  the  same Rf  value as t h a t  
of ox-insulin s tandards .  The a m o u n t  of this  mater ia l  
p resen t  was  too small  to be accura te ly  analyzed spectro-  
photomet r ica l ly .  However ,  on s ta in ing wi th  pseudo-  
isocyanin and  observa t ion  under  longwave UV-rad ia t ion  
a posi t ive  f luorescing spot  indicat ive  of insulin was 
obta ined.  

After  in ject ion of 0.05 ml  of pancrea t ic  ex t r ac t  equi- 
va len t  to  0.0036 g of fresh cord t issue a s ignif icant  hypo-  
glycaemic effect  was shown in the  lampreys .  

The fall in blood glucose concen t ra t ion  was s ignif icant ly 
d i f ferent  f rom t h a t  of the  normal  fas t ing level (p 0.001) 
and is s imilar  to t h a t  found on inject ion of insulin by  
]~ENTLEY and  FOLLETT 9. 

In jec t ion  of similar ex t rac t s  into 2 previous ly  s ta rved  
rabb i t s  p roduced  a m a r k e d  hypoglycaemic  effect  followed 
by  a rap id  r e tu rn  to normal  levels (Figure). The effect  
p roduced  by  b o t h  ex t rac t s  was s ignif icant ly di f ferent  
f rom the  controls  and t h a t  of the  second ex t rac t  in par-  
t icular  is similar to t h a t  found on inject ion of m a m m a l i a n  
insulin 21. 

Discussion. Observa t ions  of BENTLXY and  FOLLETT 9 
suggest  an efficient gluconeogenesis to mee t  the  metabol ic  
r equ i rements  in the  mig ra to ry  phase  of L./ luviat i l is .  

The presence of an insulin like factor  in L. Iluviatilis 
indica ted  bo th  by  the  hypoglycaemic  response to m a m -  
mal ian  insulin and by  the  regula t ion of blood sugar 
values following glucose inject ion 9, has been conf i rmed 
by  the  exper iments  repor ted  here. The hypoglycaemic  
effect  following in ject ion of m a m m a l i a n  insulins in to  
lampreys  is s imilar  to  t h a t  observed af ter  in ject ion of 
homologous l amprey  pancrea t ic  extracts .  Similarly the  
hypoglycaemic  response of the  r abb i t  to  l amprey  ex t rac t s  
is comparab le  wi th  t h a t  ob ta ined  wi th  m a m m a l i a n  insulin. 

The posi t ive  react ion to pseudoisocyanin  bo th  of 
histological  sect ions and  chromatograph ic  ex t rac t s  is 
h ighly  specific for the  de tec t ion  of insulin. 

The blood glucose concentration of Lampetra fluviatilis at intervals 
following the injection of pancreatic extract 

Time Average S.E. of No. of 
(h) blood glucose the mean animals 

(mg/100 ml) 

0 20.67 -4- 4.52 6 
i 36.33 -4- 7.25 4 
2 28.36 4- 7.40 3 
3 17.57 -t-5.17 3 
4 10.34 i 3.81 4 
5 6.93 ~2.57 4 
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Effect of lamprey pancreatic extracts on the blood glucose levels of 
two previously starved rabbits. �9169 controls injected with saline; 
[ ] - - [ ] ,  injection of 0.4 ml pancreatic extract in 0.9% saline (0.036 g 
tissue); O--O, injection of 0.46 ml pancreatic extract in 0.9% saline 
(0.033 g tissue). 
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Only  p ro t e ins  cha rac t e r i zed  bYo a t  leas t  2 closely neigh-  
bou r ing -SO 3 groups,  a b o u t  4-5  A a p a r t  r eac t  m e t a c h r o -  
mat ica l ly .  Such  a con f igu ra t ion  of groups  occurs  in  t he  A 
cha in  of t he  insu l in  molecule  a f te r  ox ida t i on  of t he  - S H  
groups.  

The  dif ference in t h e  t i m e  of response  of l ampreys  and  
r a b b i t s  suppor t s  t he  v iew of BERN a n d  ~X~ANDI22, t h a t  
t he  response  to insu l in  a n d  t he  r e s to ra t i on  of a l t e red  
b lood sugar  levels to  n o r m a l  va lues  is m u c h  slower in  
po ik i lo the rms  t h a n  in h o m i o t h e r m s .  

FALKNER and  WILSON 2a found  t h a t  insu l ins  f rom 
po ik i l o the rmic  species t he  d a d d y  sculpin  (Cotlus scorpius) 
and  t h e  hagf i sh  (Myxim glutinosa) were effect ive in  
homologous  species a t  lower doses t h a n  those  requi red  
w h e n  ox a n d  cod insu l in  were used, t h u s  i n d i c a t i n g  a 
degree of species specif ici ty.  Similar ly ,  a l t h o u g h  t he  
l a m p r e y  ' insu l in  l ike '  f ac to r  is ef fect ive  in m a m m a l i a n  
species i t  is p r o b a b l e  t h a t  t he  molecules  are n o t  ident ica l .  
E~MISH s sugges ted  t h a t  th i s  was because  t h a t  po r t i on  
of t he  insu l in  m o l e c u l e  p r o d u c i n g  i~s immuno log i ca l  
specif ic i ty  was d i f fe ren t  f rom t h a t  respons ib le  for i ts  
phys io logica l  charac ter i s t ics .  

Rdsumd. L 'ex i s t ence  d ' u n  fac teu r  pseudo- i socyan ine  
posi t i f  s emblab le  ~ l ' insu l ine  est  cons ta t6e  darts les coupes 
h i s to log iques  et  dons  les ex t r a i t s  c h r o m o t o g r a m m 6 s  des 
cordons  cellulaires dn  pancr6as  de Lampetra /luviatilis. 
E n  outre,  l ' e x t r a i t  acide de ces cordons,  in jec t6  au lap in  
et  l a  l ampro ie  p r o d u i t  u n  effet  hypog lyc6mique  signi-  
ficatif .  
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Pinea l  Inh ib i t ion  of C o m p e n s a t o r y  T e s t i c u l a r  E n l a r g e m e n t  in L i g h t - D e p r i v e d  H a m s t e r s  ~ 

Recent ly ,  m a n y  s tudies  h a v e  b e e n  pe r fo rmed  to de ter -  
m ine  t he  inf luence  of t he  p inea l  g l and  or p inea l  sub-  
s tances  on  c o m p e n s a t o r y  e n l a r g e m e n t  of t he  r e m a i n i n g  
gonad  a f t e r  un i l a t e r a l  c a s t r a t i o n  2-~. T he  m a j o r i t y  of 
these  s tud ies  ut i l ized t he  a lb ino  r a t  as t he  e x p e r i m e n t a l  
an imal .  Because  t he  p inea l  g l and  (epiphysis  cerebri)  of 
t he  golden  h a m s t e r  (Mesoericetus auratus) exh ib i t s  a 
s t rong  a n t i g o n a d o t r o p i c  influenceV-S, t he  a u t h o r  decided 
to  t e s t  t he  ab i l i ty  of th i s  o rgan  to i n h i b i t  c o m p e n s a t o r y  
t e s t i cu la r  e n l a r g e m e n t  in  th i s  species. 

Materials and methods. Since in adu l t  ma le  golden 
h a m s t e r s  un i l a t e ra l  g o n a d e c t o m y  usua l ly  does no t  cause  
a s ign i f ican t  h y p e r t r o p h i c  response  of t he  r e m a i n i n g  
test is ,  t h e  fol lowing e x p e r i m e n t a l  d e s i g n W a s  used. 
30 a d u l t  male  hams te r s ,  we igh ing  be t w een  94 a n d  115 g, 
were b l inded  b y  b i l a te ra l  o r b i t a l  enuclea t ion .  Th i s  
p rocedure  cha rac te r i s t i ca l ly  leads to  t o t a l  gonada l  invol-  
u t i on  w i t h i n  8 weeks ; t he  a t roph i c  response  of t he  gonads  
is a resu l t  of an  a c t i v a t e d  p inea l  since i ts  r e m o v a l  pre-  
v e n t s  t he  i n v o l u t i o n  0. Thus ,  whereas  n o r m a l  and  b l inded  
p inea l ec tomized  h a v e  tes tes  weighing  a p p r o x i m a t e l y  
3000 rag, if an ima l s  are b l inded  only, t he  gonads  weigh 
a b o u t  400 mg w i t h i n  2 m on t hs .  Af te r  8 weeks  t he  30 
b l inded  h a m s t e r s  were d iv ided  in to  3 groups.  T he  f i rs t  
g roup  (11 animals)  was un i l a t e r a l l y  c a s t r a t e d  and  s h a m  
p inea l ec tomized ;  t he  r e m o v e d  tes t i s  was  weighed to t i le 
nea re s t  rag. The  second group  (10 animals)  was  uni-  
l a t e ra l ly  c a s t r a t e d  and  p i n e a l e c t o m i z e d ;  the  weigh ts  of 
t i le  excised t es tes  were aga in  recorded.  The  t h i r d  g roup  
(9 an imals )  was  sub jec t ed  to  p i n e a l e c t o m y  on ly  a n d  ti le 
we igh t  of 1 tes t i s  was e s t i m a t e d  in t he  fol lowing m a n n e r .  
The  tes t i s  was exposed  t h r o u g h  a n  incis ion in t h e  lower 
a b d o m i n a l  wal l  a n d  i ts  size was c o m p a r e d  to a s imi la r ly  
a t r o p h i c  tes t i s  of k n o w n  weight .  I n  th i s  m a n n e r  t he  
we igh t  of t he  exposed tes t i s  could be accu ra t e ly  p red ic ted  ; 
p rev ious  exper ience  h a d  s h o w n  t h a t ,  us ing  t h i s  procedure ,  
i t  was  r e l a t ive ly  easy  to e s t ima te  t he  we igh t  w i t h i n  
4- 10 rag. 

Af te r  t he  opera t ions  t he  an ima l s  f rom each  group  were 
housed,  4 -6  pe r  cage, a n d  were al lowed free access to  

food and  water .  The  an ima l s  were m a i n t a i n e d  u n d e r  
these  cond i t ions  for 21 days.  A t  necropsy,  t he  r e m a i n i n g  
tes t i s  f rom each  of t h e  h a m s t e r s  of t he  f i rs t  two  experi-  
m e n t a l  groups  a n d  1 tes t i s  f rom each  a n i m a l  in  g roup  3 
were weighed to t he  nea re s t  rag. All  tes tes  were r e t a i n e d  
for h is to logica l  s tudy .  

Results and discussion. U n i l a t e r a l  g o n a d e c t o m y  in 
b l inded  h a m s t e r s  fai led to elicit  a s ign i f ican t  h y p e r t r o p h i c  
response  w i t h i n  3 weeks (Figure).  I n  fact ,  t h e  r e m a i n i n g  
tes tes  in  these  an ima l s  exh ib i t ed ,  on t he  average,  on ly  
a 2% increase  in weight .  B y  compar i son ,  un i l a t e r a l l y  
c a s t r a t e d  h a m s t e r s  t h a t  were also p inea l ec tomized  showed  
a h igh ly  s ign i f ican t  (p < 0.001) i n c r e m e n t a l  change  in  t he  
size of t he  r e m a i n i n g  gonad ;  in  th i s  group t h e r e  was a 
105% increase  in t he  size of t h e  r e m a i n i n g  testes .  B y  
c o m p a r i n g  t he  in i t ia l  and  f ina l  t e s t i cu la r  weights ,  i t  was  
obv ious  t h a t  in  each  of t h e  10 an ima l s  in th i s  group,  t he  
r e m a i n i n g  tes tes  u n d e r w e n t  some h y p e r t r o p h y .  P inea l -  
e c t o m y  alone caused a s l ight  (31%), b u t  s t a t i s t i ca l ly  
ins igni f icant ,  e n l a r g e m e n t  of t he  gonads.  All tes tes  
e x a m i n e d  were his to logical ly  a t rophic .  

The  resul t s  c lear ly  i nd i ca t e  t h a t  t he  a c t i v a t e d  p inea l  
g l and  of t h e  b l inded  h a m s t e r  is capab le  of suppress ing  
c o m p e n s a t o r y  t e s t i cu la r  e n l a r g e m e n t  s ince t h e  r e m o v a l  
of t h i s  o rgan  allows for a s u b s t a n t i a l  g r o w t h  of t he  i n t a c t  
gonad  a f t e r  un i l a t e ra l  cas t ra t ion .  These  f ind ings  agree  
w i t h  s tudies  in  t he  r a t  where  t he  in j ec t ion  of p inea l  
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