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t ion  in 11 ou t  of 20 expe r imen t s .  W h e n  presen t ,  t h i s  ef fec t  
is dose -dependen t  a n d  i t  could be a n t a g o n i z e d  b y  n ico t in ic  
acid (Figure) .  I n  c o n t r a s t  to  this ,  CAMP in c o n c e n t r a t i o n s  
f rom 10 -5 M to 2 X 10 -3 M did  no t  affect  t he  response  of 
t he  d i a p h r a g m  to  ind i rec t  s t i m u l a t i o n  in all  8 expe r imen t s .  
These  f ind ings  are in  a g r e e m e n t  w i t h  t h e  ac t ion  of these  
2 nuc leo t ides  on  t he  c o n c e n t r a t i o n  of g lycogen in dia-  
p h r a g m  (Table).  CAMP itself  d id  no t  change  t h e  concen-  
t r a t i o n  of glycogen in d i a p h r a g m ,  whereas  d b - C A M P  
produced  a s ign i f ican t  decrease.  

I t  shou ld  be  p o i n t e d  ou t  t h a t  even  CAMP produced  
p o t e n t i a t i o n  of t h e  d i a p h r a g m  con t r ac t i ons  if added  to  t h e  
b a t h  a f t e r  p rev ious  a d d i t i o n  of ad rena l ine  (2 • 10 -7 g/ml) .  
Similar ly ,  a p o t e n t i a t i n g  effect  of CAMP a n d  ad rena l ine  in 
p roduc ing  glycogenolysis  in  d i a p h r a g m  was also obse rved  
(Table).  

T h e s e  e x p e r i m e n t s  ind ica te  t h a t  CAMP m i g h t  ac t  as a 
' second messenger '  m e d i a t o r  in p r o d u c i n g  f ac i l i t a to ry  

responses  of t h e  i so la ted  d i a p h r a g m  to  ind i rec t  s t imula -  
t ion .  The  a c t i v a t e d  m e t a b o l i c  processes m i g h t  h a v e  t h e  
p r e d o m i n a n t  role in  t h i s  response.  

Rdsumd. Le d6riv6 d i b u t y r i q u e  du  Y, 5 ' - A M P  cycl ique  
po ten t i a l i se  les c o n t r a c t i o n s  du  d i a p h r a g m e  provoqu6es  
p a r  s t i m u l a t i o n  6 iec t r ique  indirecte ,  alors que l ' a p p l i c a t i o n  
du  3', Y - A M P  cycl ique  n ' a  pas  u n  te l  effet. D ' a u t r e  pa r t ,  
ce d6riv6 d i m i n u e  le t a u x  de glycog6ne du d i aph ragme ,  ce 
qui  n ' e s t  pas  le cas p o u r  le 3", 5 ' -AMP cyclique.  
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Albumin  Content of Hepatocytes  in Exper imenta l  

S e r u m  a l b u m i n  c o n c e n t r a t i o n  is o f ten  r educed  in cir- 
rhosis,  a n d  th i s  ha s  been  a t t r i b u t e d  to  depress ion  of a lbu-  
m i n  syn thes i s  fol lowing hepa toce l lu l a r  d a m a g e  1. W e  h a v e  
emp loyed  t he  f luorescen t  a n t i b o d y  t e c h n i q u e  in a n  
a t t e m p t  to  d e t e r m i n e  w h e t h e r  t he  p r o d u c t i o n  of exper i -  
m e n t a l  c i r rhosis  is a ccompan ied  b y  a r e d u c t i o n  in t h e  
in t r ace l lu l a r  a l b u m i n  c o n t e n t  of t he  l iver.  

Cirrhosis  was  induced  in 4 male  Char les  R ive r  r a t s  
we igh ing  a p p r o x i m a t e l y  290 g us ing  t h e  m e t h o d  of 
MCLEAN et  al. 2, sod ium p h e n o b a r b i t o n e  be ing  g iven  for 1 
week  pr io r  to  twice  weekly  exposure  to  c a r b o n  t e t r a -  
chlor ide.  This  c o m b i n e d  t r e a t m e n t  was  c o n t i n u e d  for a 
per iod  of 8 weeks. Since d i e t a ry  p r o t e i n  i n t a k e  is k n o w n  
to inf luence  t he  in t r ace l lu l a r  a l b u m i n  c o n t e n t  of t h e  
l iver  s, 4 u n t r e a t e d  con t ro l  r a t s  of t he  same species, sex 
and  we igh t  were pa i r  fed w i t h  t he  t e s t  an ima l s  du r ing  t h e  
en t i r e  e x p e r i m e n t a l  pe r iod  of 10 weeks. A t  t he  end  of t h e  

Cirrhosis  

10th  week  i.e. 1 week  af te r  cessa t ion  of t r e a t m e n t  b o t h  
groups  of r a t s  were fas ted  for 2 h a n d  k i l l ed  u n d e r  e the r  
anaes thes ia .  Blocks  of l iver  were i m m e d i a t e l y  t aken ,  f ixed 
in ice-cold 95% e t h a n o l  c o n t a i n i n g  1% acet ic  acid a n d  
processed a f te r  t h e  m e t h o d  of HAMASHIMA et  al. 4 

R a t  a l b u m i n  was p r e p a r e d  b y  a m m o n i u m  su lpha te  
p r ec ip i t a t i on  an d  t h e n  pur i f ied  b y  ion-exchange  chro-  

1 j .M.S .  KLECKNER, Cirrhosis o/the Liver, 1st edn. (Thomas, Spring- 
field, Illinois 1960), p. 598. 
E. K. MCLEAN, A. E. M. McLEAN and P. M. SUTTON, Br. J. exp. 
Path. 50, 502 (1969). 

3 N. CHANDRASAKPARAM, A. FLECK and H. N. MUNRO, J. Nutrition 
92, 497 (1967). 

4 y .  HAMASHIMA, J. G. HARTER and A. H. COONS, J. Cell. comp. Phy- 
siol. 20, 271 (1964). 

Fig. 1. Normal rat liver showing numerous randomly distributed 
fiuorescel/t cells. • 

Fig. 2. Cirrhotic rat liver showing only a few fluorescent ceils mainly 
around the periphery of the nodules. Note also the bright staining of 
tim fibrous tissue septa. X 163. 
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m a t o g r a p h y  ( D E A E  Sephadex  A-50 wi th  NaC1 grad ien t  
elution). This  la t te r  s tep  was r epea ted  twice and  the  
resul t ing p roduc t  was shown to be homogeneous  by  im- 
munoelec t rophores is .  Rabb i t s  were immunized  wi th  th is  
an t igen  emulsif ied in F r eund ' s  ad juvan t .  A globulin 
prec ip i ta te  was p repa red  f rom the  resu l t an t  an t i s e rum 5 
and th is  was then  con juga ted  wi th  fluorescein isothio- 
cyanate .  Uncon juga t ed  mater ia l  was r emoved  by  passage 
th rough  a G25 Sephadex  bed and  s ta in ing specif ic i ty  
improved  by  D E A E  cellulose co lumn c h r o m a t o g r a p h y  s. 

Figure  1 shows the  r a n d o m  d is t r ibu t ion  of f luorescent  
hepa tocy t e s  typ ica l  of t he  no rma l  ra t  liver. In  each 
cirrhot ic  l iver e.g. Figure  2 these  ceils are a r ranged  main ly  
around the  pe r iphe ry  of nodules  and are no tab ly  reduced 
in number .  In  add i t ion  there  is b r igh t  f luoresccnt  s ta in ing 
of the  f ibrous t issue sepia.  Absorp t ion  of the  conjugate  
w i th  a p rec ip i ta te  of pure  collagen obta ined  f rom tail  
t endon  v failed to abol ish or d imin ish  the  f luorescent  
s ta in ing  of the  sepia,  b u t  s ta in ing  of bo th  hepa t ic  paren-  
chymal  cells and f ibrous t issue was comple te ly  abol ished 
following absorp t ion  wi th  a pur i f ied p repa ra t ion  of ra t  

Frequency of fluorescent hepatocytes per 1000 in 4 normal and 4 
cirrhotic livers 

Normal Observer Cirrhotic Observer 
Liver Liver 

1 2 1 2 

a lbumin.  Serum pro te ins  including a lbumin  are closely 
bound  to connect ive  t issue s and  tills p ro b ab l y  explains  
the  non-specif ic  s ta in ing  of hepa t ic  collagen. 

The n u mb er  of f luorescent  hepa tocy t e s  in each liver 
sect ion was e s t ima ted  by  2 i n d e p e n d e n t  observers  using a 
po in t  count ing  technique .  The resul ts  show a h ighly  
s ignif icant  fall ( P <  0.0005) in the  number s  of f luorescent  
cells in the  cirrhot ic  l ivers (Table). 

I t  is uncer ta in  w h e t h e r  the  reduc t ion  in in t racel lular  
a lbumin  reflects  decreased s torage or synthesis ,  and also 
w h e t h e r  th is  change is a t t r i bu t ab l e  to  cirrhosis as such, 
or mere ly  to recent  exposure  to ca rbon  te t rach lor ide  and 
sodium phenobarb i tone .  F u r t h e r  expe r imen t s  are in 
progress  to  clarify these  poin ts  9. 

Rdsumd. L 'a lbumine  intracel lulaire  a 6t6 d6montr6e 
dans  le foie de ra t s  pa  r u n e  t echn ique  d ' immunof luores -  
cence. I1 y a une r6duct ion s ignif icat ive du hombre  des 
cellules f luorescentes  dans  les foies des an imaux  souff rant  
de cirrhose p rodu i te  par  le CC14. 
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1 133 87 1 50 31 
2 116 126 2 67 45 
3 120 177 3 98 37 
4 103 116 4 35 57 

Mean 122j_26 5 3 •  
(•  SO) 

t=5.7657 P<0.0005 
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P h e n e t h y l a m i n e  C o n t e n t  of  H u m a n  U r i n e  and  Rat  B r a i n ,  i t s  A l t e r a t i o n s  in P a t h o l o g i c a l  C o n d i t i o n s  
an d  Af ter  D r u g  A d m i n i s t r a t i o n  

P h e n e t h y l a m i n e  has  been  pos tu la t ed  as a physiological  
s t imula t ing  (ergotropic) agent  in bra in  1,2. I t  is a typ ica l  
subs t r a t e  of monoaminoox idase ,  a c i rcumstance  t h a t  m a y  
explain  the  act ion of monoaminoox idase  inhib i tors  in de- 
pressed pat ients3.  The ur inary  e l iminat ion  of phene thy l -  
amine,  s tud ied  wi th  paper  ch roma tography ,  was dimini-  
shed in endogenous  depress ions  and  it was normal  or ele- 
va ted  in o ther  m en t a l  diseases (schizophrenia,  alcoho- 
lism) 4. 

We carried out  assays of p h e n e t h y l a m i n e  in urine wi th  a 
new q u a n t i t a t i v e  m e t h o d  based on spect rophotof lu0ro-  
m e t r y  and  control led by  th in  layer  c h r o m a t o g r a p h y  s,6. 
The same m e t h o d  was used to s t u d y  the  p h e n e t h y l a m i n e  
con ten t  of the  ra t  brain.  The bra ins  were ex t r ac t ed  by  a 
20% sodium sulfate solut ion in 0,SN HC1. Table  I shows 
the  resul ts  of assays carried out  wi th  endogenous  and se- 
Condary or a typica l  (organic, schizoaffect ive,  alcoholic 
etc.) depressions,  before  and af ter  t r e a t m e n t  w i th  tr icylic- 
d ibenzepinic  an t idepress ive  drugs (chlor imipramine,  
Merck MK) and of o the r  men t a l  pa t ien ts .  

Table I shows t h a t  p h e n e t h y l a m i n e  excre t ion  is signi- 
f icant ly  d iminished  in endogenous  depressions.  In  se- 
condary  and a typ ica l  depress ive  states,  as well as in ar- 
ter iosclerot ic  dement i a  normal  values have  been obtained.  
Abnormal ly  high a m o u n t s  were found m mania  and 
schizophrenia .  Dur ing  the  t r e a t m e n t  of endogenous  de- 
press ion wi th  t r icyc l ic -d ibenzepmlc  drugs a normal iza t ion  
of p h en e t h y l ami n e  e l iminat ion  took place, whereas in se- 
condary  or a typical  depressions no signif icant  changes 
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