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The 6-Hydroxylation of Tryptamines by Microsomal Preparations from Human Liver Tissue 
Obtained at Routine Autopsy 

The  ac t i v i t y  of  the  l iver  microsomal  ox ida t ive  enzymes  
which  are  associated wi th  t he  me tabo l i sm of drugs and 
foreign substances  is species dependen t  x. One pa r t i cu la r  
consequence  of th is  is t h a t  t he  resul ts  of exper iments  in 
animals ,  or  an imal  tissues in vi t ro ,  are  no t  necessari ly 
d i rec t ly  appl icable  to  the -hnman,  The  inves t iga t ion  of t he  
h y d r o x y l a t i n g  ab i l i ty  of microsomat  prepara t ions  f rom 
readi ly  ob ta inab le  h u m a n  l iver  t issue a t  rout ine  post-  
m o r t e m  e x a m i n a t i o n  was therefore  under t aken  2. The  
s t udy  invo lved  the  use of indolic subst ra tes  known to be 
t r ans fo rmed  into  6 -hydroxy  der iva t ives  by  l iver  micro-  
somes f rom rabbi t ,  r a t  3 and o ther  species *. The  enzyme  
sys tem responsible for this  convers ion possesses several  
fea tures  charac ter i s t ic  of the  l iver  drug processing 
enzymes  2. 

2Vlethod. In  each case, an  undiscoloured area a t  the  
lower  border  of the  r igh t  hepa t ic  lobe was selected and a 
wedge  of l iver  weighing abou t  20 g was removed .  The  
t issue was immed ia t e ly  r insed in ice-cold 1.15% aqueous  
po tass ium chloride and i t  was careful ly  dissected f rom 

substra te ,  a l though t h e y  had  no increased a c t i v i t y  to-  
wards  t r y p t a m i n e  or  N,N-dimethyl tryptamine.  This  is 
in keeping wi th  our  f indings in ra t  and  r abb i t  t h a t  
phenobarb i tone  is a p o t e n t  inducer  of indo le -6-hydroxy-  
lase a c t i v i t y  agains t  indolic subs t ra tes  which  n o r m a l l y  
are  poor ly  hyd roxy l a t ed  b u t  no t  agains t  subs t ra tes  which  
no rma l ly  are  h ighly  susceptible*. 

The  absence of ac t iv i ty  or  low convers ion  ra tes  in 
chi ldren paral le led the  repor ted  la te  appearance  of severa l  
d rug  oxidases in the  new-born  and the  young  4. 

The  indole hyd roxy la t i ng  abi l i ty  of ra t  and  rabb i t  l iver  
mic rosomal  prepara t ions  deter iora tes  least  r ap id ly  when  
the  prepara t ions  are  kep t  deeply  frozen 2,5. F o u r  h u m a n  
preparat ions ,  s tored  a t  -- 20 °C, re ta ined thei r  h y d r o x y -  
la t ing  ac t i v i t y  for several  months  though  to a rc la t ive ly  
lesser e x t e n t  t han  the  an imal  preparat ions .  

I t  appears  therefore  t h a t  i t  m a y  be possible to use 
pos t -mor t em h u m a n  l iver  for the  in v i t ro  inves t iga t ion  of 
o ther  microsomal  react ions which ' de tox ica te '  drugs.  
W o r k  on these  lines is in progressL 

Hydroxylafion of indolic derivatives by human liver in vitro 

Clinical condition Age Sex 
(years) 

h after death 6-Hydroxy derivative from 
when liver tissue 
was removed tryptamine N, N-dimethyl- N-aeetyl- 

tryptamine tryptophan 

Hydrocephalus, Arnold- 1 c~ 
Chiari syndrome 
Congenital heart disease 15/12 c~ 
Carcinoma bronchus 54 ¢~ 
Myocardial infarction 72 c~ 
Barbiturate overdosage 55 
Adenocarcinoma cervix uteri 80 

19 0 -J 0 

20 0 -~ 0 
22 0.8 1.2 --~ 
21 0.15 0.6 0 
21 0.5 0.85 0.9 
241/~ 0.75 0.9 -~ 

Values too low for accurate measurement. 

fat, connec t ive  t issue and the  larger  blood vessels and 
bile ducts.  Homogen iza t i on  of f inely-chopped 5 g por t ions  
in 40 ml  po tass ium chloride solut ion was carried ou t  in a 
glass P o t t e r - E l v e h j e m  t u b e  wi th  a mo to r -d r iven  Tef lon 
pest le  (2 passes). The  homogena t e  was cent r i fuged a t  
10,000 g for 10 rain a t  0°C. Volumes  of microsome-  
conta in ing  superna tan t ,  equ iva l en t  to 0.375 g l iver  and 
s t ra ined of the  f loat ing layer  of fat,  were incuba ted  wi th  
subs t ra te  (10/mloles) ,  N A D P  (0.5/ ,mole) ,  adenosine tri-  
phospha t e  (1 /,mole) and  nicot inamide,  glucose-6-phos- 
pha t e  and magnes ium chloride (10/~moles each) in 0 . 2 M  
pyrophospha t e  buffer  p H  7.2 in a to t a l  v o l u m e  of 4 mt in 
open vessels in a me tabo l i c  shaker  a t  37.5 °C for 1 h. The  
reac t ion  was s topped wi th  t r ichtoroacet ic  acid and the  
6-hydroxyindoles  were assayed by  the  diazot ized sulpha-  
nilic acid  procedure  of JErsoN ~. 

Results. T h e  amoun t s  of hyd roxy la t ed  p roduc t  in 
#moles /g  we t  l iver /h  are shown in the  Table.  

The  pa t t e rn  of subs t ra te  ac t iv i ty  was qua l i t a t ive ly  
s imilar  to  t h a t  ob ta ined  f rom ra t  3 and hams te r  2 micro- 
somes where  t he  a lky l t ryp tamines  are more  susceptible  
to h y d roxy l a t i on  than  t r y p t a m i n e  itself. 

As in the  case wi th  some o ther  species, mos t  of the  
h u m a n  l iver  prepara t ions  only  weakly  ca ta lyscd the  
6 -hydroxy la t ion  of N-ace ty l - t ryp tophan .  However ,  mi- 
crosomes f rom a pa t i en t  who  died f rom an overdose of 
ba rb i tu ra t e  caused considerable  hydroxy la t ion  of this 

giassunto. I p repara t i  di microsomi  del legato  umano  
o t t enu to  a l l ' au tops ia  hanno  la capaci t£  di ossidare diverse 
t r ip tamine .  Gli enzimi  impl ica t i  sono simili a quell i  che 
processano le sostanze s t raniere  e farmacologiche.  Ci6 
d imos t ra  ch'6 possibile ut i l izzare quest i  p repara t i  negli 
s tudi  sul me tabo l i smo dei farmaci .  
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