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a l ready  desc r ibed  e lsewhere  s. T h e  t u b u l e s  are  en l a rged  
and  filled w i t h  sec re to ry  g r anu l e s ;  t h e  e x c r e t o r y  duc t s  
are also en l a rged  a n d  r i ch  in  granules .  No s ign i f i can t  
changes  are d e t e c t a b l e  in  t h e  a c i n a r  p o r t i o n  of the  g land .  
In  t he  a c t i n o m y c i n - t r e a t e d  an imals ,  some signs of cel lular  
damage  were  v is ib le  b o t h  in  t he  a c i n a r  a n d  in t h e  t u b u l a r  
po r t ions ;  t h e  cells a p p e a r e d  pale ,  w i t h  some v a c u o l a t i o n  
la  t h e  cy top l a sm,  in  a d d i t i o n  to  a loss of sec re to ry  
granules  w i t h i n  t h e  tubu les .  A s imi la r  p i c tu re  was ob-  
se rved  in  t he  g l a n d s  of a n i m a l s  t r e a t e d  w i t h  t e s t o s t e r o n e  
+ a c t i n o m y c i n - D .  In  a g r e e m e n t  w i t h  p rev ious  obse rva -  
t ions,  t e s t o s t e r o n e  in jec t ions  i n to  female  mice  p r o d u c e d  a 
s h a r p  increase  of t he  p ro t ease  a c t i v i t y  a n d  of the  N G F  
COncentra t ion in t he  s u b m a x i l l a r y  g l and  (Table  II) .  No 
s ign i f i can t  c h a n g e s  t h o u g h  were  o b s e r v e d  in  t h e  a m y l a s e  
ac t iv i ty ,  wh ich  r e m a i n e d  a t  n o r m a l  levels  a f t e r  5 d a y s  of 
t r e a t m e n t .  I n  t h e  p resence  of a c t i n o m y c i n - D ,  t he  t e s to -  
s t e rone  effect  on  p r o t e a s e  a n d  on  N G F  a c t i v i t y  was com-  
p le te ly  i nh ib i t ed .  A c t i n o m y c i n  a lone  causes  o n l y  a m o d -  
e ra te  fall  of a c t i v i t y  of b o t h  t h e  p ro t ea se  a n d  m-amylase ; 
t he  N G F  c o n c e n t r a t i o n  a p p e a r e d  r educed  to  a b o u t  50% 
of t he  con t ro l  female  g lands .  

Table 11. Effect of testosterone and of actinomycin-D on the specific 
activities of protease, amylase and NGF in the female submaxillary 
glands (5 days of treatment). Each value represents the average from 

5 separate determinations:t: SD 

F r o m  t h e  r e su l t s  of our  e x p e r i m e n t s ,  i t  a p p e a r s  t h a t  
t h e  a c t i o n  of t h e  ma le  h o r m o n e  is wel l  local ized in  on ly  
one  c o m p o n e n t  of t h e  g l a n d  a n d  seems  to  b e  e x e r t e d  o n  
t h e  syn thes i s  or  t u r n o v e r  of c e r t a i n  cell  c o n s t i t u e n t s .  T h e  
r e l a t i ve  increase  of t he  so luble  p r o t e i n s  in  t h e  t es to -  
s t e r o n e - t r e a t e d  g l ands  shows  t h a t  n e t  p r o t e i n  s y n t h e s i s  
ha s  t a k e n  place  u n d e r  t h e  h o r m o n a l  s t i m u l a t i o n .  So fa r  
as is known,  t h e  c o m p l e t e  i n h i b i t i o n  of t he  t e s t o s t e r o n e  
effect  on  t h e  s u b m a x i l l a r y  g l and  b y  a c t i n o m y c i n  can  be  
a c c o u n t e d  for to  a b lockage  a t  t h e  level  of m - RNA syn-  
thes i s  x~. More  de f in i t e  ev idence ,  howeve r ,  s h o u l d  come  
f rom in vitro e x p e r i m e n t s  on  cell-free p r e p a r a t i o n s .  T h e y  
shou ld  also p rov ide  a n  a n s w e r  as to  w h e t h e r  t h e  N G F  
p ro t e in  is a c t u a l l y  p r o d u c e d  in t h e  s a l i v a r y  g l a n d  r a t h e r  
t h a n  s to red  t h e r e  a n d  s i m p l y  a c t i v a t e d  b y  t h e  t e s to -  
s t e rone  t r e a t m e n t .  E x p e r i m e n t s  a long  th i s  l ine a re  now 
in progress  ~3. 

Riassunto. L a  s o m m i n i s t r a z i o n e  di  t e s t o s t e r o n e  in  top i  
f e m m i n a  p r o d u c e  no t evo l i  modi f icaz ion i  de l la  g h i a n d o l a  
so t tomasce l l a re ,  che  a c q u i s t a  i c a r a t t e r i  di  t ipo  maschi le .  
A c t i n o m i c i n a - D ,  s o m m i n i s t r a t a  c o n t e m p o r a n e a m e n t e  al- 
l ' o r m o n e  maschi le ,  in ibisce  t a l e  e f fe t to  sul la  g h i a n d o l a  
so t tomasce l l a re .  I r i s u l t a t i  sugger i scono che  l ' az ione  del  
t e s t o s t e r o n e  si svo lga  al  l ivello del la  s in tes i  di  R N A  
nucleare .  
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Protcase ~-Am ylase NG F ~ 
U/rag U/rag /ug/ml 

Control 6.06 =[= 0.32 5.~2 =~= 0.7 t5-30 
Testosterone 10.5 ~: 0.85 5.4 =]= 1.1 1.5- 3 
Actinomycin-D 5.7 =[= 0.45 5.05 ~= 0.62 30-60 
Actinomycin-D 6,7 =[= 0.71 5.8 _--I= 0.45 15-30 
+ testosterone 

The NGF activity is expressed as the minimum protein concentra- 
tion required to give a 3 + response in tissue culture (14). 
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Electrical Properties and Glucose Transfer in 
the Goldfish Intestine 

T r a n s m u r a l  p o t e n t i a l  d i f ferences  (PD) h a v e  now been 
r eco rded  f rom m a n y  i n  vitro i n t e s t i n a l  p r e p a r a t i o n s  ~-4. 
I n  al l  cases t h e  serosa shows  a pos i t ive  p o t e n t i a l  w i t h  
respec t  to  t h e  m u c o s a  a n d  t h e  m a g n i t u d e  of t h e  c u r r e n t  
n e e d e d  to s h o r t  c i rcui t  t h e  P D  cor re la tes  a p p r o x i m a t e l y  
w i t h  t h e  n e t  t r a n s f e r  of s o d i u m  f rom m u c o s a  to  serosa.  
T h e  i n t e s t i n e  of t h e  m a r i n e  t e l eos t  Cottus scorpius is 
u n u s u a l  in t h a t  i t  t r a n s p o r t s  s o d i u m  f rom t he  m u c o s a  to  
serosa  in the  absence  of a r eco rdab le  P D  5. T h e  fol lowing 
work  was  u n d e r t a k e n  to  t e s t  w h e t h e r  th i s  p r o p e r t y  was 
c o m m o n  to  t h e  f r e sh -wa te r  te leost ,  Carassius auratus, 
whose  sa l t  r e q u i r e m e n t s  are  v e r y  d i f f e ren t  f rom those  of 
i ts  m a r i n e  c o u n t e r p a r t .  

T h e  p r e p a r a t i o n  used  was  a 1.5-3 c m  sac  of e v e r t e d  
goldf ish i n t e s t i ne  cons i s t ing  of t h e  i n t e s t i n a l  b u l b  a n d  
p a r t  of t h e  a n t e r i o r  in tes t ine ,  T h e  sac was su spended  in 
60 ml  of KREBS-HENSELEIT ~ m e d i u m  c o n t a i n i n g  27.7 m M  

glucose a n d  gassed  w i t h  9 5 %  O 2 +  5 %  CO v 0.1 ml  of t h e  
s a m e  m e d i u m  was  p laced  w i t h i n  t h e  sac  a t  t h e  s t a r t  of 
t h e  e x p e r i m e n t  a n d  t h e  t r a n s m u r a l  P D  t h e n  recorded  
ove r  a 60 m i n  pe r iod  w i t h  a V i b r o n  e l e c t r o m e t e r  us ing  
ca lomel  e lec t rodes  a n d  aga r  b r idges  m a d e  w i t h  0 .9% w/v  
NaC1. T h e  P D  was  co r rec ted  for  t h e  j u n c t i o n  p o t e n t i a l .  
A t  t h e  e n d  of i n c u b a t i o n  t he  m e d i u m  w i t h i n  t he  sac was 
we ighed  a n d  t h e  a m o u n t  of glucose p r e s e n t  d e t e r m i n e d  
b y  t h e  m e t h o d  of HANSENL I n  e v e r y  case  a de f in i t e  
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t r a n s m u r a l  P D  was recorded  w i t h  t he  serosa  pos i t ive  to  
t he  mucosa .  T h e  F igu re  shows t he  r e l a t i on  b e t w e e n  P D  
a n d  t h e  t e m p e r a t u r e  of i ncuba t i on .  

The  P D  m e a s u r e m e n t s  are  those  o b t a i n e d  a f t e r  60 m i n  
i ncuba t i on ,  e x c e p t  where  t he  t e m p e r a t u r e  of i n c u b a t i o n  
was 35°C. At  th i s  t e m p e r a t u r e  t h e  in i t i a l  h igh  P D  fell 
a f t e r  I0 m i n  i n c u b a t i o n  a n d  t he  m a x i m u m  va lue  h a s  been  
used in th i s  case. A t  lower  t e m p e r a t u r e s  t he  P D  rose 
s l igh t ly  t h r o u g h o u t  t he  i n c u b a t i o n  per iod.  P l o t t e d  on  a 
s emi - loga r i t hmic  scale t he  P D  is s h o w n  to  be  l i nea r ly  
r e l a t ed  to  t e m p e r a t u r e  w i t h  a Q10 of 1.75. T he  sma l l  in-  
t e s t ine  of t h e  r a t  ha s  been  s h o w n  to  b e h a v e  in a s imi la r  
way  w i t h  a Ql0 of 1.7 s. T h e  t r a n s f e r  of glucose d u r i n g  incu-  
b a t i o n  of t he  e v e r t e d  sacs a t  d i f f e ren t  t e m p e r a t u r e s  is 
s h o w n  in t h e  Table .  A t  or  a b o v e  25°C glucose m o v e d  
a g a i n s t  i t s  c o n c e n t r a t i o n  g rad ien t .  Be low 25°C some 
t r a n s f e r  t o o k  place  b u t  t h e  f inal  glucose c o n c e n t r a t i o n  
fell be low t h a t  p r e s e n t  a t  t h e  s t a r t  of i n c u b a t i o n  owing  
p a r t l y  to  f luid t r a n s f e r  f rom m u c o s a  to serosa. Th i s  f luid 
t r a n s f e r  was  a b o u t  15 #I a n d  was  n o t  c h a n g e d  n o t i c e a b l y  
b y  changes  in t he  t e m p e r a t u r e  of i n c u b a t i o n .  T he  t o t a l  
a m o u n t  of glucose w h i c h  a p p e a r e d  in  t he  serosal  f lu id  
d u r i n g  i n c u b a t i o n  was  d e p e n d e n t  o n t e m p e r a t u r e ,  

A n  e v e r t e d  sac of goldf ish  in tes t ine ,  i n c u b a t e d  a t  30°C 
for  35 m i n  in t he  n o r m a l  m e d i u m  m a i n t a i n e d  a s t e a d y  

10 

PD 
(mv) 

I , •  1'5 z0 z; a'0 35 
Temperature (~C) 

Transmural PD of the goldfish intestine measured at different tem- 
peratures. Each point is the mean of 5 experiments, 

Transfer of glucose by everted sacs of goldfish intestine. The sacs 
contained initially 0,1 ml Krebs-Henseleit medium with 5 mg/ml 
glucose and were incubated at different temperatures for 60 min in 
60 ml of the same medium. Each value is the average of 5 experiments 

Temperature Glucose concentration 
(°C) (mg/lO0 ml) Net transfer 

of glucose 
Initial Final (#g) 

EXPERIENTIA XX/I l 

PD,  b u t  th i s  fell r a p i d l y  to  a new s t e a d y  level  a f t e r  tranS- 
fer to  glucose free m e d i u m .  T h i s  new P D  could be  main" 
t a i n e d  a t  t h e  s ame  level  for a t  l eas t  30 ra in  a n d  was half 
t h a t  f ound  in t he  p resence  of glucose. The  in i t ia l  P D  was 
r e s to r ed  w i t h i n  3 see of r ep lac ing  t h e  sac  in  m e d i u m  con- 
t a i n i n g  glucose, S imi la r  r ap id  changes  h a v e  been  shown 
for t h e  r a t  i n t e s t i n e  ~. The  r a p i d i t y  of these  changes 
po in t s  to  a n  ac t ion  a t  t he  l u m i n a l  m e m b r a n e  of the 
m u c o s a ;  glucose a n d  s o d i u m  t r a n s p o r t  are  p robab ly  
l inked  in a d i r ec t  way.  T h e  ev idence  for t h i s  view is the 
co r r e l a t i on  b e t w e e n  t he  n e t  glucose t r a n s p o r t  a n d  PD 
a n d  t he  r a p i d i t y  of changes  in  P D  caused  b y  r emova l  or 
a d d i t i o n  of glucose, wh ich  seems  to  rule  o u t  a n  indirect  
m e t a b o l i c  effect  for glucose. 

Ouaba in ,  50 /zM, in c o n t a c t  w i t h  t i le serosa  of the 
e v e r t e d  sac  in  t h e  p resence  of glucose r educed  t he  pD 
to  be low 1 m V  a f t e r  a s h o r t  lag p h a s e  b u t  h a d  l i t t le  or no 
ef fec t  w h e n  p l aced  in c o n t a c t  w i t h  t he  mucosa .  I t  has  
been  s h o w n  x° t h a t  o u a b a i n  b locks  glucose t r a n s f e r  when  
app l ied  to  t h e  serosal  sur face  of t h e  in te s t ine ,  b u t  not  
w h e n  app l ied  to  t he  mucosa ,  a n d  i t  is t h o u g h t  t h a t  oua- 
b a i n  ac t s  in  t h e  v i c in i t y  of t h e  basa l  m e m b r a n e s  where  a 
s u b s t r a t e  specific A T P a s e  can  be  shown  to  ex i s t  n .  B u t  it 
is n o t  k n o w n  w h e t h e r  t h e  P D  p o s t u l a t e d  for t h e  lumina l  
b o r d e r  of t h e  m u c o s a  falls as a consequence  of ouaba in  
a c t i o n  a t  t h e  base  0f t h e  mueosa ,  where  t he  glucose" 
i n d e p e n d e n t  P D  is poss ib ly  s i t ua t ed ,  or  because  of direct  
i n h i b i t i o n  of A T P a s e  in t h e  m e m b r a n e s  of t h e  microvill i .  

W h a t e v e r  t h e  m e c h a n i s m  for t he  m a i n t e n a n c e  of a 
t r a n s m u r a l  P D  m a y  be  in t h e  goldf ish i n t e s t i n e  t he re  is no 
d o u b t  t h a t  i t  exis ts  a n d  can  be  c h a n g e d  in  a s imilar  
f a sh ion  to t h a t  f ound  in m a m m a l i a n  in tes t ines .  The  par- 
t i a l  d e p e n d e n c e  of P D  on  glucose, t h e  abso lu t e  pD 
m e a s u r e d  a t  35°C, the  i n h i b i t i o n  b y  o u a b a i n  a n d  the  ra te  
of c h a n g e  of P D  w i t h  t e m p e r a t u r e  a re  al l  p roper t ies  
c o m m o n  to  goldf ish a n d  m a m m a l s ,  B o t h  need  to conserve  
s o d i u m  a n d  p r o b a b l y  use  t he  s ame  e n z y m a t i c  m e c h a n i s m  
for sod ium t r a n s p o r t  in  t he  in tes t ine .  T h e  m a r i n e  te leos t  
a b s o r b s  large  a m o u n t s  of sa l t  to  o b t a i n  i t s  water ,  the 
u n w a n t e d  sa l t  t h e n  be ing  e x t r u d e d  f rom t h e  gills, a n d  it  
would  a p p e a r  t h a t  t he  m e c h a n i s m  for  i n t e s t i n a l  sodium 
t r a n s p o r t  in  t h i s  case is q u a l i t a t i v e l y  d i f f e ren t  f rom t h a t  
of t h e  f r e sh -wa te r  te leost .  

Zusammen/assung. Mit  in vitro D f i n n d a r m p r g p a r a t  
v o m  Goldf i sch  wi rd  Gtukose  gegen e in  Konzen t ra t ionS"  
gefglle bei  T e m p e r a t u r e n  t iber  25 ° C t r a n s p o r t i e r t .  Es  t r i l l  
eine t e m p e r a t u r a b b g n g i g e  e lek t r i sche  Po ten t ia ld i f fe renZ 
auf  der  Serosasei te  pos i t i v  in  E r sche inung .  Bei  En t fe r -  
n u n g  de r  Glukose  v e r k l e i n e r t e  s ich  die Po ten t ia ld i f ie renZ 
u m  die H g l f t e  u n d  v e r s c h w a n d  vSllig, w e n n  O u a b a i n  der 
Serosasei te  zugese tz t  wurde .  Die  B e f u n d e  w e r d e n  mi t  
E x p e r i m e n t e n  an  m a r i n e n  Teleos t ie rn  vergl ichen.  
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