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Urinary 4-Hydroxyindotes in Rats given 4-HTP 

Dose and administration 
route of DL-4-HTP 

80 
72 
33 

14.5 
6.8 
39 
40 
16 

8.3 
7.8 

180 
86 
44 

mg (100 mg/kg) i. p. 
mg (100 mg/kg) i. p. 
mg ( 50 mglkg) i. p. 
nag ( 20 mg/kg) i .p .  
mg ( 10 mg/kg) i. p. 
mg ( 50 mg/kg) i. p. 
mg ( 50 mg/kg) i. p. 
mg ( 20 mg/kg) i. p. 
m g (  10 mg/kg) i. p. 
m g (  10 mg[kg) i. p. 
mg (200 mg]kg) per os 
mg (100 mg]kg) per os 
mg ( 50 mg/kg) per os 

4-Hydroxyindole content (in mg) 
of 24 h urine 

4-HTP [ 4-HT 4-HIAA 

I (base) (as 4-HTP) 

13,4 
9,6 
3.6 
2.0 
0.7 
4.7 
3.8 
1.8 
1.1 
0.5 
6.7 
4.6 
2.0 

6.3 
3.0 
1.6 
1.0 
0.6 
3.7 
2.2 
1.0 
0.9 
0.5 
7.7 
3.8 
2.1 

25.0 
25.5 
10.8 
4.2 
1.2 
8.2 
5.4 
2.0 
1,1 
0.7 

45.5 
20.6 

7.8 

era t ions  p r o m p t e d  us to  ca r ry  ou t  a b iochemica l  and phar -  
macologica l  s t u d y  of 4 - H T P .  This  p re l iminary  repor t  des- 
cribes the  fate  of the  amino  acid in the  organism of t he  rat .  

D L - 4 - H T P  was given by  in t raper i tonea l  and oral  routes  
a t  d i f ferent  dose levels. The  s emi -quan t i t a t i ve  es t imat ion  
of 4 -HTP ,  4 -hyd roxy t ryp t amine (4 -HT)  and 4-hydroxy-  
indoleacet ic  ac id (4-HIAA)  in ur ine and ace tone  t issue 
ex t rac t s  was carr ied  ou t  by  v isual  compar i son  of pape r  
c h r o m a t o g r a m s  ob ta ined  wi th  d i f ferent  a m o u n t s  of the  
above  biological  mater ia l s  and pape r  c h r o m a t o g r a m s  ob- 
ta ined  wi th  d i f ferent  amoun t s  of pure  D L - 4 - H T P  and 
4 - H T  creat in ine  sulphate .  The  values  of 4 - H I A A  were 
provis ional ly  expressed in t e rms  of 4 - H T P .  

The  so lvent  used in t he  ascending c h r o m a t o g r a p h y  was 
the  n -bu tano l :  acet ic  acid : wa t e r  m ix tu r e  (4: 1 : 5) ; t he  mos t  
c o m m o n l y  employed  deve lop ing  reagents  were  t he  He in -  
r ich a n d  Schuler ' s  N N C D  reagen t  (2-chloro-4-ni t ro- l -di -  
azobenzene-cc-naphtalene sulphur ic  acid), a s table  diazo-  
n ium sal t  s, and the  p - d i m e t h y l a m i n o b e n z a l d e h y d e  
reagent .  Ur ina ry  4 - H T  was also de te rmined  by  bioassay,  
using the  ra t  u te rus  prepara t ion .  

Ur ine  c h r o m a t o g r a m s  showed the  presence of unchan-  
ged 4 - H T P  and of a t  least  e ight  4 - H T P  metabol i tes .  F i v e  
of t h e m  could  be  ident i f ied  as 4-HT,  4 - H I A A  and the  
O-glucuronides  of 4 - H T P ,  4 - H T  and 4 -HIAA.  A m o n g  
the  glucuronides,  t h a t  of 4 - H T P  was present  only  in 
traces,  t h a t  of 4 - H T  in considerable  amounts .  The  ident i -  
f ica t ion of the  glucuronides  was carr ied ou t  a f te r  the i r  
hydrolys is  by  fl-glucur0nidase.  

The  accompany ing  Tab le  presents  some q u a n t i t a t i v e  
d a t a  on the  con t en t  of  4 - H T P ,  4 - H T  and  4 - H I A A  in the  
ur ine  col lected ove r  a 24 h period.  

In  all  examined  ra t  t issues (gas t ro intes t inal  t rac t ,  l iver,  
hear t ,  testicles,  brain,  lung, kidney)  unchanged  4 - H T P  
and  its ma in  metabo l i t es  4 - H T  and 4 - H I A A  could be 
easily de tec ted  by  p a p e r c h r o m a t o g r a p h y  and,  as for 4-HT,  
by  bioassay.  

1 h a f te r  in t raper i tonea t  in jec t ion  of 100 mg]kg  DL-4-  
H T P  to  ra ts  p re t r ea t ed  wi th  iproniazid,  b ra in  con ta ined  
2-5 to  4 vg 4 - H T  base /g  we t  t issue,  l iver  60 to 100 ~zg, lung 
4 to 6 vg, k idney  100 to 120 [zg, and testicles 10 to 15 ~g. 

The  following conclusions m a y  be d rawn  from the  above  
da t a :  

(a) 4 -HTP ,  l ike 5 -HTP,  is deca rboxy la t ed  in the r a t  
o rgan ism b y  several  p a r e n c h y m a t o u s  tissues, g iv ing  origin 
to  4-HT.  This,  in i ts  tu rn ,  is a t t a c k e d  by  amine  oxidase,  
g iv ing  origin to  4 -HIAA.  

(b) l iver  and  sti l l  more  k idney  deca rboxy la t e  4 - H T P  
wi th  pa r t i cu la r  in tensi ty .  

(c) 4 - H T P ,  again  like 5 -HTP,  passes the  blood bra in  
barrier ,  pene t ra tes  in to  the  nervous  t issue and is there  
deca rboxy la ted  to  4-HT.  Bo th  unchanged  4 - H T P  and 
its metabol i tes  4 - H T  and 4 - H I A A  are de tec tab le  on chro- 
m a t o g r a m s  of bra in  ext rac ts .  

4 - H T  displays,  on  isolated organs and in t he  i n t ac t  or- 
ganism,  m a n y  5-HT-l ike  act ions.  Obviously ,  these  act ions 
appea r  also when  4 - H T P ,  t he  precursor  amino  acid of  
4-HT,  is given. However ,  in add i t ion  to  per ipheral  effects, 
also cen t ra l  effects make  their  appearance  a f te r  4 - H T P  4. 

V. ERSPAMER, A. GL)kSSER, 
B. M. NOBILI, and  C. PASINI 

Istituto di Farmacologia, Universit~ di Parma (Italy), 
June 28, 1960. 

Riassunto 
Nel l 'o rganismo del r a t to  ha  luogo una  rap ida  ed in tensa  

decarbossi lazione del 4- idrossi t r iptofano a 4- idrossi t r ipta-  
mina .  Ol t re  ad essere a t t a c c a t a  dat la  monoaminoss idas i ,  
con formazione di acido 4-idrossi indolacetico,  l ' a m i n a  
v iene  anche  O-coniuga ta  con acido glucuronico.  Anatoga-  
men te  al 5-idrossi tr iptofano,  anche it 4- idross i t r ip tofano 
val ica  la barr iera  ematoencefa l ica  dando  luogo a forma-  
zione di 4- idross i t r ip tamina  nella compagine  del tessuto  
nervoso.  

s Sold by Hopkin & Williams Ltd,, Chadwell Heath (Essex, 
England). 

4 V, ERSPAMER, A. GL~,SSER~ and P. MANTEGAZZlNI~ Exper. 16, 
505 (1960). 

Induction of Hepatic Cirrhosis 
in I g u a n a  iguana  

b y  3 - M o n o h y d r o x y c h o l a n i e  A c i d  Treatment  

H o e s r i  x s ta ted  t h a t  a dai ly  admin i s t r a t ion  to the  r abb i t  
of a desiccated whole bile p repara t ion  rap id ly  causes a 
hepa t ic  cirrhosis. On the  s t rength  of la te r  findings, i t  was 
suggested t h a t  the  effect  was l inked to the  a c t i v i t y  of 
bile acids s, a l though  several  of the  first t e s ted  and com- 
mone r  va r i an t s  exhib i ted  on ly  a feeble l ive rdamaging  ef- 
fect  when  subjec ted  to the present  m e t h o d  s . Recent ly ,  
the  same a u t h o r  succeeded in inducing  in the r abb i t  
hepa t ic  c i r rhos is  by  gastr ic  inst i l la t ion of 3 -monohydro-  
xycholanic  acid or  l i thocholic  acid a. 

I t  seemed desirable to us to per form a corresponding 
expe r imen t  in a lower ve r t eb ra t e  to establish whe the r  a 
more  general  significance is to  be a t t ached  to th is  induc-  
t ion  process. As expe r imen ta l  mater ia l ,  we chose t h e  
rept i le  Iguana iguana. 

A dai ly  gastr ic  inst i l la t ion into  14 males and 17 females 
of 3 ml  of a 0,5% wa te r  suspension of the  sod ium sal t  of 
3 -monohydroxycho lan ic  acid (Light  & Co., L t d . ) a p -  
peared to be h igh ly  effect ive and to induce  hepa t ic  cirrho- 
sis wi th in  a period of three months .  No  cases of cirrhosis 
were  observed  in t he  un t r ea t ed  con t ro l  an imals  of equa l  
size and  life t ime.  B y  admin i s t r a t ion  of h igher  concent ra -  
t ions of the  sodium sal t  of 3 -monohydroxycho lan ic  acid, 
a more extens ive  l iver  damage  was obta ined  and ult i-  
m a t e l y  dea th  of the  animals .  

1 p. HOLSTI, Acta path. microbiol. Stand. Suppl. 113 (1956). 
2 p. HOLSTI, Naturwissensehaftea 45, 165 (1958). 
a p. HoLsTI, Nature 186, 250 (1960). 
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His to log ica l ly  no  mass ive  fa t  i n f i l t r a t i on  could  be  ob-  
s e r v e d  in  t h e  c i r rho t i c  l ivers.  T h e  l iver  cells s h o w e d  a 
d i s t i nc t  h y d r o p i c  degenera t ion ,  whi le  t h e  u l t i m a t e  p i c t u r e  
was  in  genera l  t h a t  of a f ine ly  n o d u l a r  diffuse c i r rhosis .  
T h e  e x t e n t  of t h e  necrosis  v a r i e d  w i t h  t h e  i n d i v i d u a l  re-  
s i s t ance  of t he  a n i m a l  a n d  t h e  dose  a d m i n i s t e r e d .  

As these  resu l t s  are in  good a g r e e m e n t  w i t h  t h e  d a t a  
o b t a i n e d  b y  HOLSTI 3 in t h e  r a b b i t ,  t h e  conc lus ion  is cer- 
t a i n l y  jus t i f ied  t h a t  a more  genera l  s igni f icance  shou ld  
ac tua l l y  be  a t t a c h e d  to  t h i s  i n d u c t i o n  process .  

A. STOLK 

Histological Laboratory, Free University, Amsterdam 
(Netherlands), July 78, 1960. 

Zusammen/assung 

Es s te l l te  s ich he raus ,  dass  t / igl iche I n s t i l l a t i o n  y o n  
3 ml  e iner  0 ,5%igen  w~sser igen Suspens ion  des  N a t r i u m -  
salzes der  3 -Monohydroxycho l ans X ur e  in den  lVIagen y o n  
Iguana iguana i n n e r h a l b  d re ie r  M o n a t e  L e b e r z y r r h o s e  
hervorr ie f .  

Changes in the Topographical  Distribution 
of Glycogen in the Brain o f  I g u a n a  iguana  

in Dependence 
on the Environmental  Temperature  

U n t i l  r e c e n t l y  i t  was  a s s u m e d  t h a t  t h e  g lycogen  of t he  
b r a i n  is a r a t h e r  i n e r t  subs t ance ,  w h i c h  in t he  va r ious  
m e t a b o l i c  processes  shows no  changes  of a n y  i m p o r t a n c e .  

t he  ce rebe l lum,  a n d  t he  m e d u l l a  o b l o n g a t a  b~y t h e  m e t h o d  
of K~RR 6, w i t h  t h e  e x c e p t i o n  t h a t  t h e  r e d u c t i o n  com-  
p o u n d s  were  d e t e r m i n e d  acco rd ing  to  NELSON'S m e t h o d  s 
See in  t h i s  c o n n e c t i o n  also t h e  p u b l i c a t i o n  of JAKOUBEK 
a n d  SVORAI) L 

F r o m  t h e  r e su l t s  g iven  in  t h e  Table ,  i t  follows t h a t  t h e  
d rop  in  e n v i r o n m e n t a l  t e m p e r a t u r e  resu l t s  n o t  on ly  in  a 
decrease  in  c o n c e n t r a t i o n  of t he  g lycogen  in  t he  b r a i n  t issue,  
b u t  even  in a n  increase.  B e t w e e n  t h e  va lues  for  t he  ma le  a n d  
t h e  female  sex, no  s ign i f i can t  differenceg were  observed .  
Consequen t ly ,  in  t h e  t h e r m o r e g u l a t i o n  processes  accompa-  
n y i n g  t he  decrease  in e n v i r o n m e n t a l  t e m p e r a t u r e ,  m a i n l y  
g lycogen  q u a n t i t i e s  of t i s sue  o t h e r  t h a n  t h a t  of t h e  b r a i n  
a re  used.  T h e  d r o p  in  e n v i r o n m e n t a l  t e m p e r a t u r e  a p p e a r s  
n o t  to  i n h i b i t  t h e  s y n t h e s i s  of g lycogen  in t h e b r a i n  t issue.  

I n  general ,  t he se  resu l t s  co r r e spond  w i t h  t h o s e  o b t a i n e d  
in  t h e  r a t i  Consequen t ly ,  t h e  poss ib i l i ty  is n o t  p rec luded  
t h a t  t h e  g lycogen  m e t a b o l i s m  of t h e  b r a i n  t i ssue  proceeds  
in  essen t i a l ly  t h e  s ame  w a y  as  in  m a m m a l s .  J u s t  as in  t h e  
r a t  4, t h e  t o p o g r a p h i c a l  d e t e r m i n a t i o n  of t h e  g lycogen  con-  
c e n t r a t i o n  in t he  b r a i n  t i ssue  po in t s  to  essen t i a l  changes  
of t h i s  m e t a b o l i t e  in  t he  d i e n c e p h a l o n  a t  a decrease  in 
t e m p e r a t u r e ,  wh ich  u n d e r  these  cond i t i ons  escapes  a t t e n -  
t ion ,  however ,  in  a r o u g h  d e t e r m i n a t i o n  of t h e  g lycogen  
in  t he  whole  b r a i n  s. A. STOLX 

Histological Laboratory, Free University, Amsterdam 
(Netherlands), April 1 I, 1960. 

Zusammen/assung 
Es wird  f iber expe r imen te l l e  U n t e r s u c h u n g e n  de r  topo-  

g r a p h i s c h e n  Ver t e i l ung  y o n  G l y k o g e n  i m  G e h i r n  y o n  
Iguana iguana in  Abh / ing igke i t  v o n d e r  U m g e b u n g s -  
t e m p e r a t u r  be r i ch t e t .  

Parts of the 
brain 

C c  

D 

M 

C 

M o  

Sex 

F 
M 
F 

Glycogen Values 

E T  
19,7 :[: 0.3°C 

86.0 :k 6.1 
84.8 -4- 7.2 
98.6 + 8.6 
97.2 -4- 6.0 

117.5 -P 7.5 
120.7 :k 5.2 

86.2 4- 5.1 
80.5 :t: 8.3 

109.9 -t- 9.7 
112.3 4- 9.3 

E T  
29.6 -~ 0.3°C 

107.1 4- 5.5 
110.6 4- 7.0 
170.2 :t: 9.2 
165.0 :k 7.1 
126.1 + 8.4 
129.3 + 7.5 

97.8 4- 7.7 
103.7 :~: 6.8 
140.2 :t: 9.7 
143.8 4- 8.0 

E T  
36.8 -V 0,3('C 

85.5 ± 5,2 
87.9 ~ 6.5 

125.1 :t: 7.2 
124.6 4- 9,0 
113.3 4- 6,4 
115.7:1:5,3 

82.4 ~: 6.9 
79.0 4- 5.1 

107.4 :k 7.8 
110.9:1:10.7 

Changes in glycogen concentration in the brain of Iguana iguana at various environmental temperature. The glycogen values are given 
in mg[100 g fresh brain tissue. For the determination of each values 15 animals were used. 
M = male, F = female, C c = cortex cerebri, D = diencephalon, M = mesencephalon, C = cerebellum, M o ~ medulla oblongata, 
BT = environmental temperature. 

R e c e n t l y  i t  was  s t a t ed ,  however ,  t h a t  some f u n c t i o n a l  con-  
d i t ions  possess t he i r  m e t a b o l i c  ana logue  in changes  in  con-  
c e n t r a t i o n  of t h e  glycogen in  t h e  b r a i n  t i s sue  1-4. As t h e  
p e r t a i n i n g  resu l t s  were o b t a i n e d  w i t h  m a m m a l s ,  we de-  
c ided  to  pe r fo rm  co r re spond ing  e x p e r i m e n t s  w i t h  a lower  
v e r t e b r a t e ,  n a m e l y  t h e  rep t i le  Iguana iguana. 

I n  t h r e e  g roups  of Iguana males  a n d  females,  t h e  con-  
c e n t r a t i o n  of t h e  glycogen in  t h e  b r a i n  t i s sue  was  de te r -  
m i n e d  in t he  p a r t s  of t he  b r a i n  a n d  t h a t  a t  a n  env i ron -  
m e n t a l  t e m p e r a t u r e  of 19.7 4- 0.3°C, 29.6 4- 0.3°C, a n d  
36.8 -I- 0.3°C. The  an ima l s  were kil led b y  d e c a p i t a t i o n  
a n d  t he  c o n c e n t r a t i o n  of g lycogen was d e t e r m i n e d  in 
t h e  co r t ex  cerebri ,  t h e  d iencepha lon ,  t h e  mesencepha lon ,  

1 M. R. A. CHANCE, J. exp. Biol. 30, 468 (1953). 
2 A. V. PALLADINE, in Troisi~me Congr. Internat. de Biochimie 

(Rapports), Bruxelles (1955). 
a N. Smt~izu and Z. KUBO, J. Neuropath. exp. Neurol. 16, 40 

(1957). 
a D. SVORAD, Science 125, 156 (1957); A. M. A. Arch. Neurol. 

Psychiat. 77, 533 (1957); Symposium on Hypothermia, Belgrade 
{1957); Nature (London) 18I, 775 (1958); Naturwissenschaften 46, 
533 (1959). 

a S. tg. KERR, J. blol. Chem. 116, 1 (1936). 
a N. NELSON, J. biol. Chem. 153, 375 (1944). 

B. JAKOU~EK and D, SVORAD, Pflfigers Arch. ges. Physiol. 268, 
444 (1959). 

a V. PAVLOVIS, C. R. Soc. Biol., Paris lg9, 2216 (1955). 


