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A d v a n t a g e s  of  n - H e p t a n o l  i n  t h e  E x t r a c t i o n  o f  

5 - H y d r o x y t r y p t a m i n e  ( 5 - H T )  

The q u a n t i t y  of 5 - h y d r o x y t r y p t a m i n e  (5-HT, seroto-  
nin) p re sen t  in an imal  t issues can be conven ien t ly  esti- 
m a t e d  by  spec t rof luoromet ry .  In  the  procedure  proposed  
by  BOGDANSKY et  al. 1 n -bu tano l  is used as l iquor to ex- 
t r ac t  t he  amine  f rom an homogena t e  of the  t issues a t  
p H  10. This  t echn ique  gives good results,  excep t  when  the  
samples  con ta in  compara t ive ly  large amoun t s  of 5- 
h y d r o x y t r y p t o p h a n e  (5-HTP),  because a cer ta in  a m o u n t  
of th is  subs tance ,  wh ich  has  exc i ta t ion  and  f luorescence 
spec t ra  similar  to  those  of 5-HT, will also be ex t r ac t ed  in 
n -bu tanol .  The p rob lem can be t r ea ted  quan t i t a t i ve l y  b y  
calculat ing the  d i s t r ibu t ion  coefficients,  Ks, be tween  the  
alcohol  and  the  buffer  phase,  of bo th  5-HT and  5-HTP2. 
By  using the  values of K s given in Table I i t  is possible to 
calculate  t he  theore t ica l  yields of any  given ex t rac t ion  
schedule  and  i t  is found  tha t ,  b y  using the  n -bu t ano l  
technique ,  i t  is no t  possible  to  de te rmine  the  5-HT 
p resen t  in a sample  wi th  an error  smaller  t h a n  15% when  
the  5 - H T P  con t en t  of t he  sample  is 5 t imes  or more  t h a t  
of t he  amine.  R e p e a t e d  wash ing  of t he  organic phase  
wi th  t he  buffer  reduces  the  error  3 b u t  also, and  consider-  
ably,  the  absolute  a m o u n t  of 5-HT lef t  in the  sample,  
because n -bu tano l  is h igh ly  soluble in the  aqueous phase  
(Table I). Thus,  the  r e m e d y  has only  l imited applica-  
t ions  and  canno t  be used when  the  to t a l  q u a n t i t y  of 
amine  p resen t  is 1-2/~g or less. 

Table I. Comparison of n-butanol and n-heptanol for some charac- 
teristics affecting the extraction of 5-HT from biological samples 

n-butanol n-heptanol 

As a possible a l te rna t ive  m a n y  subs tances  were t e s t ed  
to  f ind a subs t i t uen t  for n -bu tanol .  Among  these  n- 
h e p t a n o l  p roved  fully sa t is factory .  According to  the  
theore t ica l  yields,  calcula ted as previous ly  explained,  i t  
is possible to ex t r ac t  and to  measure,  w i th  an error  smaller  
t h a n  5%, the  5-HT co n t en t  of samples  conta in ing  50-100 
t imes  as m u c h  5-HTP,  even  when  the  5- t tT  co n t en t  of 
t he  samples  is only 1-2 ttg. Fu r the rmore ,  the  low solu- 
b i l i ty  of n -hep t ano l  in wa te r  permi t s  a more  rap id  ext rac-  
t ion  schedule b y  e l iminat ing  all b u t  one washing  as well 
as t he  final add i t ion  of hep tane .  

As an  example  of t he  possibil i t ies of t he  t echn ique  the  
yields expec ted  and  those  ac tua l ly  ob ta ined  b y  using 
samples  wi th  known  a m o u n t  of labelled 5-HT and  5- 
H T P  are compared  in Table  II .  The resul ts  are sat isfac-  
tory .  The smal l  differences be tween  the  expec ted  values 
and  those  ac tua l ly  ob ta ined  can be expla ined consider ing 
the  errors in t roduced  wi th  the  empir ical  de t e rmina t ion  of 
the  d i s t r ibu t ion  coetficients,  which  were used in the  cal- 
cu la t ion  of t he  theore t ica l  yields. 

The exc i ta t ion  and f luorescence spec t ra  of b o t h  5-HT 
and  5 -HTP in s t rong HC1 are no t  a l te red  when  n -hep tano l  
is used in place of n-butanol ,  and  the  t echn ique  here  re- 
po r t ed  has been  used wi th  good resul ts  in spectrof luoro-  
met r ic  de te rmina t ions  of the  5-HT con ten t  of animal  
t issues 6. 

Zusammenfassung. Mit n - H e p t a n o l  als Ex t r ak t i ons -  
mi t t e l  k6nnen  kleine Mengen von  5 - H y d r o x y t r y p t a m i n  
(5-HT) aus biologischem Material ,  das 5 -Hydroxy-  
t r y p t a p h a n  (5-HTP) in grossen Mengen enthgl t ,  ex t ra-  
h ie r t  werden,  
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The Biological Laboratories, Harvard University, 
Cambridge 38 (Massachusetts, USA), July 7d, 7966. 

Solubility in water (20 ~ 
parts per 100, volumes 4 15.45 0.10 
Ks-HT 0.085 0.275 
Ks-HTV 9.010 129.000 

Table II. Yields obtained with the heptanol technique 5 

5-HT 5-HTP 

Added to Recovered Added to 
sample, #g % sample, #g 

Recovered 
% 

0.50 48.0 
0.50 52.3 
0.50 51.0 
1.00 57.7 
1.00 52.0 
1.00 50.2 
1.00 55.2 
5.00 49.0 
5.00 52.0 
5.00 55.2 

Average % actual 
yield ~ standard error 

Expected % yield 

Expected % yield with 
n-butanol as extractant 

100 
100 
100 
100 
100 
100 
10o 
100 
100 
100 

52.25 4- 0.94 

53.70 

71,36 

0.048 
0.069 
0.075 
0.075 
0.081 
0.084 
0.087 
0.090 
0.102 
0.108 

0.082 4- 0.005 

0.076 

1.090 
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