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Calibration of volumetric syringes 

Volume (ml) 

9.0117 
3.2957 
0.6116 

Range (ml) 

0.0013 
0.0014 
0,001 

Average Deviation (ml) 

-4- 0,0006 
± 0.0007 
+ 0.0005 

T. G. TRAYLOR 2 and R. A. CRANE 

The Dow Chemical Company, Pittsburg (Calif.), Apri l  20, 
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S T U D I O R U M  P R O G E S S U S  

Quinine Dimorphism among ,Non-Tasters' 
of 6-n-Propylthiouracil 

Introduction. I t  appears  t h a t  t he  h i s to ry  of the  thy ro id  
g land has  been  one in which a feeding s t ruc ture  has  been 
t ransformed into  a g land of in terna l  secretion.  The  thy -  
roid hormone  can  be admin is te red  orally,  whereas  o the r  
hormones  in an una l te red  s ta te  are des t royed by  gast r ic  
and in tes t ina l  fluids. 

I t  is therefore  of great  in teres t  f rom bo th  the  phylo-  
genet ical  as well as the  clinical po in t  of v iew t h a t  thresh-  
olds for cer ta in  tas te  qual i t ies  are under  cont ro l  of t hy ro id  
hormones  1. 

W e  s ta r ted  by  inves t iga t ing  the  role of  sa l iva  in the  
mechan i sm of ' tas te-bl indness '  to  pheny l th iourea  and sim- 
i lar  an t i thy ro id  compounds  2. The  di f ferent ia l  r eac t i v i t y  
of the  sa l iva  of ' tasters" as opposed to t h a t  of ' non- tas te r s '  
led us to a t t e m p t  to lower chemica l ly  the  t as te - th resho ld  
of ' t a s te rs '  towards  t he  two  b i t t e r  compounds  6-n-pro- 
py l th iourac i l  and quin ine  3. 

Specif ical ly subthreshold  concent ra t ions  of 1-tyrosine 
and or  its mono-  and di iodo-der ivat ives ,  in fact  do lower 
4-32 fold the  tas te - threshold  of a ' t a s t e r '  towards  6-n- 
propyl th iouraci I  or  quin ine  if adminis te red  s imul taneously .  
Since high or  low tas te- thresholds  towards  these b i t t e r  
compounds  largely  de te rmine  whe the r  o r  no t  an  ind iv idua l  
belongs to a low or high food dislike ca tegory  4, we won- 
dered abou t  the  mechan i sm by  which quin ine  and 6-n- 
propyl th iourac i l  thresholds  affect  an indiv idual ' s  likes 
and dislikes for food. 

The  exis tence of a quin ine  d imorph i sm has been pos tu-  
la ted and though  the  genetic  mechan i sm of this  d imor-  
phism has  no t  ye t  been established,  i ts  exis tence is 
beyond  doubt .  

We  can dif ferent ia te  n a m e l y  subjects  wi th  high or  low 
tas te  thresholds  for qu in ine  th rough  a s imple  sa l iva-color  
tes t  (to be published) and this is i r respect ive of whe the r  
a subjec t  belongs to the  ' t a s te r '  or  ' non- tas te r '  mode  of 
6-n-propyl thiouraci l .  

Materials and Method. D-Sucrose (USP,  C-grade of the  
California Corpora t ion  for Biochemica l  Research),  sod ium 
chloride 'Bake r  Ana lyzed '  Reagen t  of the  J.  T. Baker  
Chemical  Company) ,  hydrochlor ic  acid (Certified Reagen t  
of the  F i sher  Scient if ic  Company) ,  and  quin ine  sulfate  
(U.S.P.  Crystals  of the  Mal l inckrodt  Chemical  Works) ,  
were used to  tes t  t a s te  sensi t ivi ty .  6-n-propyl th iourac i l  
(from Nut r i t i ona l  Biochemicals  Corporat ion) was chosen 
as a d i f ferent ia tor  be tween  ' t as te rs '  and  'non-ta~sters 'x,*. 
The  compounds  were dissolved in double  dist i l led copper-  
free water .  Serial  di lut ions were made,  each numbered  
s tep represent ing  a doubl ing  concen t ra t ion  of the  same 
mo la r i t y  for any  one compound.  Tas te- thresholds  of  42 
subjects  were de te rmined  for all  of the  5 tas te  qual i t ies  
ment ioned.  Six addi t iona l  subjects  were tes ted  on ly  for 
the i r  qu in ine  and 6-n-propyl th iouraci l  thresholds.  All the  
48 subjects  were  h e a l t h y  men (N ~ 37) and  women  
(N = 11), 77% of w h o m  belonged to the  18-26 year  age 
group.  

De te rmina t ion  of tas te- thresholds  was carr ied ou t  ac- 
cording to the  HARRIS and KALMUS 5 procedure  invo lv ing  
the  final  sor t ing ou t  technique .  I n  the  first  2 h session the  
subjects  were t a u g h t  the  tas te - tes t ing  procedure  by  use 
of an ins t ruc t ion  sheet  and  ac t ive  pa r t i c ipa t ion  af ter  prac-  
t ical  demons t ra t ion .  Three  ounce 'L i ly '  pape r  cups  (No. 44 
of the  Li ly  Tul ip  Cup Corporat ion,  New York  17, New 
York) were used for bo th  the  compounds  and the  placebo.  
A few days  la ter  the  subjec ts '  tas te- thresholds  were de- 
t e rmined  a t  a morn ing  session in the  fol lowing order :  D- 
sucrose, sodium chloride,  hydrochlor ic  acid, quinine,  and 
6-n-propyl thiouraci l .  

Af te r  t he  lapse of a p p r o x i m a t e l y  a two-week  in te rva l  
the  tas te - thresholds  were rede te rmined  to check the  re- 
l iabi l i ty  of the  results.  I n  a p p r o x i m a t e l y  50% of cases the  
thresholds  were found to be ident ical  w i th  t he  va lue  
ini t ia l ly  obta ined.  W h e n  var ia t ions  occurred,  t h e y  were 
in the  + 0/--  1 threshold  range. Stressful s i tuat ions,  sea- 
sonal change,  the  th i rd  t r imes te r  of p regnancy  and thyro id  
admin i s t r a t ion  caused grea te r  va r ia t ions  in tas te - thresh-  
old and subjects  d isp lay ing  these  var ia t ions  were ex-  
c luded f rom this  s t udy  3. 

Results. Figure  1 (A) depic ts  t he  d i s t r ibu t ion  of tas te -  
thresholds  for 6-n-propyl th iouraci l  of 48 subjects  into 27 

i F. GRIFFIN and R. FISCHER Nature 187, 417 (1960), 
R. FISCHER and F. GRIFFIN, Exper. 15, 447 (1959). 

3 R. FISCHER and F. GRIFFIN. Read at the Ann. Meeting of the Soc. 
Biol. Psychiatry, June 12-14, 1960, Miami, Fla. 

4 R. FISCHER, F. GRIFFIN, and ST. M. GARN, Science (submitted to). 
5 H. HARRIS and H. KALMUS, Ann. Eugen. (London) 15, 24 (1949). 
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Fig. 1. Quinine dimorphism of 'tasters' and 'non-tasters' of 6-n-propylthiouracil (A): low and high quinine threshold tasters (B): low and 
high HC1 threshold tasters (C): low and high NaC1 tasters (D) and low and high n-sucrose tasters. Taste-threshold numbers 1-20 denote 
serial dilutions expressed in molarity, each succeeding step representing a twofold concentration of the previous for any one compound. 
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Fig. 2. Classification of 6-n-propylthiouracil 'non-tasters' into a low 
quinine threshold (~) and high quinine threshold (fl)-taste group; the 
y- and b-taste group embraces, 6-n-propylthiouracil tasters of the low 

and high quinine threshold category respectively. 

' t a s te r s '  (N = 216  + 6~) and 21 ' non  tas te rs '  (N = 16~ 
+ 5 ~). F igure  1 (B) shows a divis ion a t  th reshold  5 of 
our  6-n-propyllhiouracil 'non-tasters" in to  (~¢) a low quinine 
th reshold  ca tegory  (N = 8 ~) and (fl) a high quinine thresh-  
old ca tegory  (N = 8 c~ + 5 ~). 

An  analogous d i c h o t o m y  resul ts  for hydrochlor ic  acid 
if two  categories  are  set  a p a r t  t h r o u g h  pa r t i t ion  a t  con-  
cen t ra t ion  t l .  The  low hydrochlorid acid category (N = 
10¢~ + 2~) conta ins  10 hea l thy  males only, 8 of w h o m  
are  ident ica l  w i th  those  of the  ~ - l o w  quin ine  threshold  
ca tegory .  

The  phenomenon  repeats  itself when  d iv id ing  the  so- 
d ium chloride thresholds  of our  6-n-propyl th iouracl l  'non-  
t a s t e r s '  a t  n u m b e r  15.5 (see Fig. 1D). The  low sod ium 
chloride th reshold  ca tegory  (N = 8C7) conta ins  again  t he  
v e r y  same e ight  males  of t he  0~ low-quinine and low hydro-  
chtoric acid categories.  These  8 males  re -appear  once more  
among  the  to ta l  of 10 males  of the  low D-sucrose ca tegory  
which results (Fig. 1 D) th rough  pa r t i t ion  a t  n u m b e r  16.5 
of  D-sucrose thresholds.  These d a t a - - a n d  d a t a  ob ta ined  
th rough  de te rmina t ion  of tas te  thresholds  of 6-n-propyl-  
th iouraei l  and  quin ine  on addi t iona l  21 subjects-xsuggest  
t h a t  in 'non- tas te rs '  of 6-n-propyl thiouraci l  low thresholds  
for the  four  classical tas te  qual i t ies  are  l ikely to  be  the  
resul t  of a c o m m o n  genetic  mechanism.  

I t  is also of in teres t  to  record ano the r  observa t ion  (to be  
publ ished in deta i l  wi th  WM. HuNT e t  aI.) according to 
which  subjects  (of ano the r  separa te  study) wi th  pa rox-  
ysmal  vascu la r  headache  (migraine) wi th  a s t rong  fami ly  
t rend  and  wi th  no visible e lec t roencephalographic  anom-  
a ly  appa ren t ly  exclusively b e l o n g t o  the  high quinine  
threshold  ca tegory  of 6-n-propyl thiouraci l  'non-tasters"  
(Fig. 1B). More specifically such pa t ien ts  are  clustered 
be tween  quinine  thresholds  7 to  10, i. e., t h e y  can  only  
t as te  very high quinine  concentra t ions .  

The  re-occurrence of our  (~) low quinine  threshold  sub-  
jec ts  in the  low threshold  ca tegory  for the  o ther  tas te  
qual i t ies  p robab ly  just if ies our  def ining this  ca tegory  as 
t h e  or-Taste Group. The  phenomenon  of cluster ing of mi-  
graine pa t ien ts  exclus ive ly  among  the  v e r y  h igh  quin ine  
tasters ,  on the  o ther  hand,  p robab ly  justif ies the  use of 
t he  terra  t -Taste Group for the  ca tegory  of these  'non-  
tas te rs '  of 6-n-propyt thiouraci l  as  well  as quinine.  We,  
therefore,  t e n t a t i v e l y  in t roduce  the  t e rms  ~- and  t-Taste 
Group in ana logy  to the  blood group concept  (see Fig.  2) 
and also assume a t  least  hypo the t i ca l ly  (and hope to  
publ ish  l a te r  on  suppor t ing  expe r imen ta l  evidence)  t he  
exis tence of  7" and  &Taste Groups ~. 

An othe r  in teres t ing  corol lary:  78% of our  h e a l t h y  sub-  
jec ts  of the  y-Taste Group are  people  ~howing h igh  selec- 

t i v i t y  and cul inary  sensi t iv i ty  in food preferences,  whereas  
75% of our  t-Taste Group subjects  h a v e  v e r y  few or no 
food dislikes 4. 

I t  is our  con ten t ion  t h a t  t he  e lucidat ion of  t he  genet ic  
mechan i sm under ly ing  the  described quinine  d imorph i sm 
of 6-n-propyl th iouraci l  will  even tua l ly  jus t i fy  the  in t ro-  
duc t ion  of our  Taste Groups. 

Zusammen/assung. Geschmacksbl inde  gegenfiber 6-n- 
P ropy l th iourac i l  zerfallen in zwei Gruppen  (Dimorphis-  
mus) : eine mi t  niedrigen und eine mi t  hohen  Geschmacks-  
schwel lenwer ten  gegenfiber Chinin. J ene  der  ers ten Gruppe  
haben  niedrige Schwel tenwerte  auch  gegenf iberden  andere  
Geschmacksqualit~Lten - sauer,  salzig und siiss - und  geh6- 
ren  zur  ¢¢-Geschmacksgruppe.Vertreter  der  zwei ten Gruppe,  
das heisst  6 -n-Propyl th iourac i l -Geschmacksbl inde  m i t  ho-  
hen  Geschmacksschwel lemver ten  gegeni iber  Chinin gehSren 
zu der f l -Geschmacksgruppe .Pa t ien ten  mi t  p a r o x y s m a l  vas-  
ku l~rem Kopfschmerz  (Migr~ne m i t  Iamili / irer K o m p o -  
nente),  j edoc h ohne e lek t ronencephalographische  A n o m a -  
lie, geh6ren ausschliessl ich zu der  f l -Geschmacksgruppe.  
Die E l t e r n  y o n  mongolo iden  Kinde rn  weisen hohe Ge-  
schmaeksschwel lenwer te  gegent iber  Chinin  auf, wobei  die 
V~ter  zur  f l -Geschmacksgruppe geh6ren.  
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8 A preliminary pilot trial with 20 parents of mongoloids revealed 
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R e s e r p i n  u n d  7 - A m i n o b u t t e r s ~ i u r e g e h a l t  

d e s  G e h i r n s  

1. Die A n n a h m e  kausa ler  Bez iehungen  zwischen den 
zen t ra len  ~¥irkungen des Reserpins  und  d e m  Aminsto/f- 
wechsel des Gehirns  k a n n  sich auf  folgende Ta t sachen  
s t i i tzen:  a) nach  Reserpin ,  das zu Sedat ion,  Ver l~ngerung 
der  E v i p a n n a r k o s e  1 und  Ern ied r igung  der  Krampf -  
schwelle fiir E lek t roschock  und Cardiazol  f i ihrt  2, n i m m t  
der  A m i n g e h a l t  des Gehirns  ab  s: Serotonin,  Noradrena l in ,  
Dopamin ,  b) Ip ron iaz id  ( I son i co t i ny l , i sop ropy lhyd ra -  
zin), das die pharmakolog i schen  ~Virkungen des Reserpins  
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121, 364 (1955). -- J. R. FOUTS und B. B. BRODIE, J, Pharmacol. 
exp.Therap. 116, 480 (1956}. - F. M. STURTEVANV, Naturwissensch. 
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