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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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Table I. Phenethylamine content of human urine ([~g/24 h) 

Specialia EXPERIEN rlA 28]3 

Diagnosis No. of cases Condition Limits Main value SD S.E.M. 

Normal 17 105-775 336 180 45 

Endogenous depression 14 30-225 114 49 13 

Endogenous depression treated with 
trieylic antidepressive drugs 4 Before treatment 90-275 151 24 12 

After treatment 330-555 421 58 29 

Secondary and atypical depressions 6 Before treatment 290-1079 643 129 53 
After treatment 320 840 552 78 31 

Circular manic-depressive psychosis 1 Depressive phase 275 - 
Manic phase 2175 - - 

Mania 4 690-1275 1047 240 180 

Schizophrenia 4 960-2700 1485 700 410 

Temporal epilepsia 3 345-1035 620 

Arteriosclerotic dementia 3 - 210-500 346 

Table II. Phenethylamine content of rat brains in [xg/g 

Untreated Iproniazide Reserpin Imipramlne Chlorimipramine 

No. of animals 10 5 10 5 5 

Main value 0.492 1.06 0.116 1.84 1.08 

S.D. 0.036 0.246 0.015 0.58 0.32 

S.E.M. 0.012 0.130 0.005 0.27 0.15 

Differences with the normal value are significant at p < 0.01. 

were p roduced .  I n  a c i rcular  case of man ic -dep re s s ive  psy -  
chosis,  a s u d d e n  e l eva t ion  was  observed  as  t he  s t a t e  
c h a n g e d  f ro m  depres s ive  to m a n i c  phase .  Techn ica l  a n d  
clinical  de ta i l s  will be pub l i shed  e lsewhere  5, 6. 

T h e  r e su l t s  of a s s a y s  on p h e n e t h y l a m i n e  c o n t e n t  of r a t  
b ra ins  w i t h o u t  an d  a f t e r  t r e a t m e n t  of t he  a n i m a l s  i n t r a -  
pe r i tonea l ly  w i th  ip ron iaz ide  (100 mg/kg ,  24 h before), 
reserp in  (10 m g /k g ,  18 h before), i m i p r a m i n e  (50 mg/kg ,  
24 h before) a n d  c h l o r i m i p r a m i n e  (50 mg /kg ,  24 h before), 
respec t ive ly ,  are s h o w n  in Tab le  II .  I n  each  g roup  t he  
b ra ins  of 5 or 10 a n i m a l s  were a s sayed  ind iv idua l ly .  

Tab le  I I  shows  t h a t  p h e n e t h y l a m i n e  c o n t e n t  of r a t  
b ra in  is s ign i f i can t ly  e l eva ted  b y  iproniazide,  i m i p r a m i n e  
a n d  c h l o r i m i p r a m i n e  a n d  reduced  b y  reserpin .  S imi la r  
r e su l t s  were o b t a i n e d  w i t h  a n o t h e r  q u a n t i t a t i v e  m e t h o d  
as to  rese rp in  a n d  i m i p r a m i n e  effects  ~ a n d  by  an  indepen-  
den t  i n v e s t i g a t i o n  car r ied  ou t  b y  o the r  workers  e lsewhere  
as to  t h e  effects  of r e se rp in  a n d  a m o n o a m i n o o x i d a s e  in- 
h ib i to r  s. I t  is n o t  k n o w n  by  w h a t  m e c h a n i s m  t r icycl ic-  
d ibenzep in ic  d ru g s  e l eva te  p h e n e t h y l a m i n e  concen t r a -  
t ions ,  for t h e y  h a v e  no m o n o a m i n o o x i d a s e  i n h i b i t i n g  ac- 
t ion.  Poss ib ly  t h e y  s t i m u l a t e  t h e  p r o d u c t i o n  of p h e n e t h y l -  
amine :  Th i s  poss ib i l i ty  is be ing  inves t iga t ed .  

Zusammen/assung. Nachweis ,  dass  die P h e n e t h y l a m i n -  
a u s s c h e i d u n g  bei  endogener ,  n i c h t  aber  bei  s e k u n d ~ r  a ty -  

p i scher  Depres s ion  s ign i f ika t iv  v e r m i n d e r t ,  bei  Manie u n d  
Sch izophren ie  abe r  e n t s p r e c h e n d  e rhSh t  ist.  Die Be- 
h a n d l u n g  der  endogenen ,  n i c h t  abe r  der  s e k u n d ~ r e n  De- 
p res s ion  m i t  t r i z yk l i s c he n  a n t i d e p r e s s i v e n  Mi t te ln  e r h 6 h t  
die P h e n e t h y l a m i n a u s s c h e i d u n g .  Der  P h e n e t h y l a m i n g e -  
ha l t  im  R a t t e n g e h i r n  wird  d u r c h  Re se rp in  s ign i f ikan t  ver-  
m inde r t ,  d u t c h  Iproniaz id ,  I m i p r a m i n  u n d  Chlor imipra-  
ra in  j edoch  s ign i f i kan t  e rh6h t .  
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