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Table II. Effect of hlstidine in the medium or preineubation with his- 
tidine (his) on the initial uptake of tryptophan by brain slices 

No of slices Tryptophan uptake 
(~tnole/ml of 
tissue water) 

Without preincuhation 
Controls 29 1.39 4- 0.06 
In presence of his 1 mM 18 1.29 -4- 0.05 

5 mM 10 0.91 ± 0.05 

With preineubation 
Controls 12 1.04 -V 0.06 
Loaded with his 14 1.35 4- 0.06 

Tryptophan uptake was deternfined after 3 min incubatio~ with 
tryptophan 1 mM in the medium. In the experiments with princuba- 
tion, brain slices were preincubated for 30 rain without amino acids 
(controls) or in presence of histidine 5 mM (loaded); after a three- 
second washing in cold medium, they were incubated with trypto- 
phan. The concentration of histidine in the slices at the end of prein- 
cubation with this amino acid was 22.9 =k 0.8 ~.molc]ml tissue water. 
Figures are means 4- S.E.M. 

Accumula t ion  exper imen t s ,  such as those  shown in  
Table  I, while  s imula t ing  more  closely t he  physiological  
s t e a d y  s t a te  condi t ion,  canno t  expla in  in detai l  t he  dyna -  
mics  of the  uni -d i rec t iona l  f luxes occurr ing a t  the  cell 
m e m b r a n e .  Therefore,  we have  fu r the r  s tudied ,  in shor t  
t e r m  incubat ions ,  t h e  effect  of h i s t id ine  on the  u p t a k e  of 
t r y p t o p h a n .  Table  I I  shows t h a t  t he  in i t ia l  (3 rain) up-  
t ake  of t r y p t o p h a n  by  fresh t i ssue  is decreased  by  the  pre-  
sence of h i s t id ine  in the  med ium,  in pa r t i cu la r  when  the  
concen t r a t ion  of h is t id ine  is grea te r  t h a n  t h a t  of t r y p t o -  
phan .  On t h e  o the r  hand ,  Table  I I  shows, also, t h a t  pre-  
loading of t he  slices w i th  h i s t id ine  enhances  t h e  ini t ia l  
up t ake  of t r y p t o p h a n ;  in para l le l  e x p e r i m e n t s  i t  was  found  
t h a t  t he  incuba t ion  of tile h is t id ine  pre loaded  slices w i th  
t r y p t o p h a n  (1 raM),  roughly  doubles  the  ini t ial  ex i t  ra te  of 
h i s t id ine  f rom the  t issue.  Therefore,  f rom the  d a t a  of 
Table I I ,  it  seems t h a t  b o t h  amino  acids c o m p e t e  for  t h e  
m e m b r a n e  carr ier  w h e n  t h e y  are on the  s ame  side of t h e  
cell m e m b r a n e ,  but ,  when  t h e y  are  on oppos i t e  sides, 
in t race l lu la r  h i s t id ine  exchanges  wi th  ex t race l lu la r  t ryp -  
tophan .  Such a t y p e  of exchange  di f fus ion could expla in  
the  enhanc ing  effect  of h is t id ine  on the  accumula t ion  of 
t r y p t o p h a n  in t he  long t e r m  e x p e r i m e n t s  of Table  I. 

Results and discussion. W h e n  bra in  slices are i ncuba ted  
in the  presence  of an amino  acid for 60 rain, the  accumu-  
la t ion of t he  la t t e r  in t h e  t issue approaches  a s t eady  level, 
which  is d e p e n d e n t  on i ts  ini t ial  concen t r a t ion  on the  sus- 
p e n d i n g  m e d i u m  and  on the  presence  of o t h e r  a m i n o  acids.  
The  d a t a  of Table  I were  ob t a ined  w i t h  these  t y p e s  of ex-  
pe r iments .  I t  is shown t h a t  the  accumula t ion  of t r y p t o -  
p h a n  or h i s t id ine  is decreased  in presence  of equ imolar  
a m o u n t s  of phenyla lan ine .  Similarly,  the  accumula t ion  of 
pheny la l an ine  or h i s t id ine  is decreased  in presence  of 
t r y p t o p h a n .  However ,  t h e  accumula t ion  of t r y p t o p h a n  
or pheny la l an ine  is increased in t he  presence  of equ imola r  
a m o u n t s  of his t id ine .  

The inh ib i ton  of t h e  accumula t ion  of h is t id ine  b y  phe-  
ny la lan ine  and  by  t r y p t o p h a n  is in a g r e e m e n t  w i th  t he  
resul ts  of ~EAME 10. 

Resumen. La concen t rae i6n  de t r i p t6 fano  en cortes  de 
cerebro incubados  con este amino~cido d u r a n t e  60 rain, 
es d i sminu ida  p e r  la presencia  de feni la lanina  p e t e  aumen-  
t a d a  pe r  la h is t id ina .  E1 efecto de la h i s t id ina  se puede  ex-  
p l icar  p e r  in t e rcambio  a nivel  de  la m e m b r a n a  en t re  la 
h i s t id ina  in t race lu lar  y el t r i p t6 fano  extracelular .  
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T h e  T h r e s h o l d  for  the  S m e l l  of  A c e t o n e  and  i t s  
c a r b a m a t e  1 

The  odor  of ace tone  in t he  b r ea th  of pa t i en t s  in d iabe t ic  
coma has  long been  t h o u g h t  to be of d iagnost ic  significance.  
Since m a n y  exper ienced  cl inicians are unable  to  de t ec t  
any  d is t inc t ive  odor  in such p a t i e n t s  2, whi le  o thers  can,  
we inves t iga ted  the  smel l  t h r e sho ld  for t he  odor  of ace tone  
a n d  c o m p a r e d  i t  w i t h  t he  ab i l i ty  to  t a s t e  pheny l th ioca r -  
b a m a t e  (PTC) of the  same subjects .  The popu la t ion  stu-  
died, mos t ly  s tuden t s  and  clerks,  inc luded 211 subjects ,  
86 be tween  15 and 19 years  of age, 65 be tween  20 and  39 
and  60 be tween  40 and  69. 

Nine  di lu t ions  of r eagen t  grade  ace tone  in deionized 
wa te r  were  p repa red  in g lass -s toppered  t es t  tubes  1-2 h 
before each  t es t  session. They  ranged in concen t r a t ion  
(vol./vol.) f rom 8.0 to 0.01% (legend, Figure  1). E a c h  
tube  was mixed  by  invers ion before being p re sen ted  to  the  
sub jec t  to  smell .  The  tubes  were offered in order  of in- 
creasing concen t r a t ion  a f te r  famil iar iz ing tile sub jec t  w i th  
t he  smel l  of acetone.  W h e n  the  a p p r o x i m a t e  t h re sho ld  was  
reached,  t he  cor responding  tube  was placed toge the r  w i th  
3 tubes  of deionized wa te r  for iden t i f ica t ion  as suggested 
by  the  m e t h o d  of HARRIS and  KALMUS a for de t e rmin ing  

R e l a t i o n s h i p  t o  t h e  A b i l i t y  to  T a s t e  P h e n y l t h i o -  

t he  th resho ld  for t he  t a s t e  of PTC. The lowest  concen t ra -  
t ion of ace tone  correc t ly  ident i f ied  f rom a m o n g  the  tubes  
of wa te r  was  t aken  to  be the  threshold .  

Abi l i ty  to  t a s t e  PTC was de t e rmined  by  hav ing  the  sub-  
j ec t  t a s t e  a d rop  of an  aqueous  so lu t ion  of 8.125 mg  PTC 
per  100 ml, t h e  a n t i m o d e  in tile d i s t r ibu t ion  of PTC 
th resho lds  3. I f  t he  sub jec t  no ted  any  t a s t e  a t  all he  was 
cons idered  a tas ter .  

W h e n  tile d i s t r ibu t ion  of th resho lds  for t he  smell  of 
ace tone  in young  subjec ts  (aged 15-39) was p lo t t ed  se- 
p a r a t e l y  for males  and  females,  3 def in i te  peaks  were  found 
in each  g raph  (Figure 1). I n  t h e  g raph  of t he  o lder  sub- 
jec ts  (aged 40-69) the re  were 2 peaks  and  a ' shoulder ' ,  
each  cor responding  to  1 of t he  3 peaks  in t he  g raph  of t he  
younger  group (males and  females  combined) ,  b u t  in the  

1 Based on a report accepted by the Israel Ministry of Education in 
partial fulfillment of matriculation requirements of LEA R~ZNIK, 
and constituting an extension of the work of HENRY TABE. 

2 G.P. BAKER, Lancet 2, 373 (1960). 
a H. HARRIS and H. KALMUS, Ann. Eugen. 15, 24 (1949). 
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Fig. 1. Percent distribution of thresholds for the smell of acetone 
among young men and women. Dilutions numbered 1-9 correspond 
to aqueous acetone concentrations of 8.0, 4.0, 2.0, 1.0, 0,5, 0.25, 0.10, 
0.05 and 0.01%, respectively. 
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Fig. 2. Percent distribution of thresholds for the smell of acetone 
among older subjects as compared with younger subjects. Dilutions 
as in Figure 1. Note decreased sensitivity of older subjects. 

y o u n g e r  g roup  t he  peaks  were  lower  in  c o n c e n t r a t i o n  b y  1 
d i l u t i o n  s t ep  (Figure  2). 

Of our  t o t a l  p o p u l a t i o n  s t ud i ed  15.5 % were n o n - t a s t e r s  
of PTC, in  accord  w i t h  t he  f ind ings  of SHEBA et  al. 4 in  Is- 
rael ,  as app l ied  to  a m i x e d  g roup  of A s h k e n a z i m  a n d  Se- 
p h a r d i m  such  as ours. The re  were no  n o n - t a s t e r s  a m o n g  
t h e  42 sub jec t s  whose  sense  of smel l  for a c t eone  was  m o s t  
a c u t e  ( th resho lds  7, 8 a n d  9, F i g u r e  2). T h e  d i f fe rence  in  
t h e  a b i l i t y  of these  sub jec t s  to  t a s t e  I ~ C  as c o m p a r e d  w i t h  
t h e  r e s t  of t h e  p o p u l a t i o n  t e s t e d  was s ign i f i can t  (Z2 = 9.6, 
p < 0.002). A m o n g  t he  56 sub jec t s  l eas t  s ens i t i ve  to  t h e  
smel l  of ace tone  ( th resho lds  1, 2 a n d  3) 26 .2% were  non -  
tas te rs ,  a s ign i f i can t ly  h i g h e r  p r o p o r t i o n  t h a n  in t he  res t  
of t h e  p o p u l a t i o n  t e s t ed  (Z~ = 5.2, p < 0.025). 

FORRAI e t  al. 5, whose  work  a p p e a r e d  whi le  th i s  s t u d y  
was  in  progress,  f ound  a b i m oda I  d i s t r i b u t i o n  of a ce tone  
th re sho lds ,  r a t h e r  t h a n  a t r i m o d a l  d i s t r i b u t i o n  as we did.  
Howeve r ,  t h e  r a n g e  of t h r e s h o l d s  t h e y  used  m a y  poss ib ly  
n o t  h a v e  b e e n  wide  e n o u g h  to  i den t i fy  a p e a k  a m o n g  t h e i r  
m o s t  sens i t ive  subjec ts .  T h e  abso lu t e  t h r e s h o l d s  t h e y  
f o u n d  are  no t  c o m p a r a b l e  w i t h  ours.  Th i s  m a y  be  due  to 
t h e  fac t  t h a t  we used w a t e r  as t h e  d i l u e n t  for t he  acetone,  
whi le  t h e y  chose  s i l icone oil because  of i t s  l ack  of v a p o r  
pressure .  T h e y  also used a f iner  g r a d a t i o n  of concen t r a -  
t ions  t h a n  we did,  w i t h  d i f ferences  of one  ha l f  log un i t s  
b e t w e e n  solu t ions .  A s t a n d a r d i z e d  t e c h n i q u e  is a p p a r e n t l y  
of p r i m e  i m p o r t a n c e  for  s tud ies  in  t h i s  field, a n d  s ince 
a m o n g  ou r  o lder  sub j ec t s  t h e r e  was  ev idence  of p r e sbyos -  
m i a  for  t h e  smel l  of ace tone ,  t h e  p o p u l a t i o n s  s tud ied  shou ld  
be  care fu l ly  m a t c h e d  for  age. 

The  t r i m o d a l  d i s t r i b u t i o n  found  for t h e  t h r e s h o l d  for 
the  smel l  of a ce tone  suggests  a gene t ic  basis ,  s imi l a r  to  
t h a t  for t he  t r i m o d a l  d i s t r i b u t i o n  of I N H  i n a c t i v a t i o n  G or 
p seudocho l ines t e r a se  a c t i v i t y  (d ibuca ine  n u m b e r )  7, a m o n g  
o thers .  The  co r re l a t ion  be tween  s e n s i t i v i t y  to  t he  smel l  
of ace tone  a n d  ab i l i t y  to  t a s t e  PTC, whose  gene t ic  bas is  
is so well  es tab l i shed ,  t ends  to  s u p p o r t  th i s  a s s u m p t i o n ,  
a n d  in  add i t ion ,  sugges ts  gene t ic  l inkage.  

Z.usammen/assung. I n d i v i d u e l l e  G e r u c h s s c h w e l l e n w e r t e  
Itir A z e t o n  folgen e iner  t r i m o d a l e n  K u r v e  u n d  s t e h e n  in 
13eziehung zur  FS.higkeit, P T C  zu schmecken .  Diese Be- 
funde  d e u t e n  d a r a u f  hin,  dass  die G e r u c h s e m p f i n d l i c h k e i t  
ftir A z e t o n  eine gene t i sche  G r u n d l a g e  ha t .  
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