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Der Einfluss eines Thiapyronderivates auf die Spaltffihigkeit des 
Rattenserums fiir Tributyrin und Acetylcholin 

Testsubstanz Substrat [~1COJ30 rain Hemmung(%) 

Kontrolle 
Alb 
Kontrolle 
A1 
Coffeine 

Tributyrin 
Tributyrin 
Acetylcholin 
Acetylcholin 
Acetylcholin 

144,0 
100,0 
158,0 
153,4 
160,0 

30% 

0% 
0% 

a Die Prfifsubstanz wurde in einer Endkonzentration von 
2,t x 10 -8 MtAnsatz zugesetzt. 

b Die Befunde wurden auf Signifikanz im t-Test geprfift. 
c Das Coffein wurde in einer Endkonzentration yon 4 × 

10 -~ M/Ansatz zugesetzt. 

Summary. A new t r ibu tyr inase- inh ib i to r  could be found 
in a t h i apy ronde r iva t e  (3-benzyl-4-hydroxy-5-carbaetho-  
xy -6 -me thy l t h i apy rone  *). The spl i t t ing of acefylchol ine is 
ne i ther  pos i t ive ly  nor  nega t ive ly  influenced by  this sub- 
stance.  The  resul t  is t h a t  the  pseudocholinesterase,  found 
in the  se rum of rats,  represents  no uni form sys tem of 
enzymes.  
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ann immt ,  dass die Spal t fghigkei t  des Serums ffir Acety l -  
cholin und Tr ibu ty r in  yon  e inem einzigen F e r m e n t  (Pseu- 
docholinesterase)  bewi rk t  wird,  s tel l ten wir  ergRnzend 
Versuche mi t  Acety lchol in  als Subs t ra t  an, in der  Erwar-  
t ung  auch in diesem Fal le  eine H e m m u n g  nachweisen zu 
k6nnen.  Diese V e r m u t u n g  konn te  jedoch exper imente l l  
n icht  bestAtigt werden.  Auf  Grund  der  H e m m v e r s u c h e  
gelangen wir zu der  Annahme ,  dass sowohl das T r ibu ty r in  
als auch  das Acety lchol in  im R a t t e n s e r u m  von  zwei ver-  
schiedenen Es te rasen  hydro lys ie r t  wird.  Die Tr ibu ty r inase  
scheint  ein mAssig spezifisches E n z y m  zu sein, das  dem-  
zufolge mi t  dem Begriff  ,Pseudochol ines terase~ n ich t  
m e h r  in E ink tang  gebrach t  werden  kann.  PlLZ konn te  in 
se inen Studien  zur  ve rmein t l i chen  Identi t~it  der  Ace ty l -  
chotin und  Tr ibu ty r in  spa l tenden  F e r m e n t e  des mensch-  
l ichen Serums zur gleichen Schlussfolgerung ge langenL 
Ob dies auch fiir andere  in der Pharmako log ie  gebr~iuch- 
l iche T ie ra r ten  zutr iff t ,  kann noch n ich t  absotu t  ent-  
schieden werden.  

Aus diesen Befunden  ergibt  sich zwangslXufig die Frage  
- die auch yon mehreren  Autoren  gl terer  und j f ingster  
Zeit  ges te l l t  und im wesent l ichen nega t iv  b e a n t w o r t e t  
wurde  - ob die im Serum nachweisbare  Acety lchol in  spal- 
t ende  Es terase  mi t  der Acetylchol ines terase  der  E r y t h r o -  
cy ten  und des Nervengewebes  ident isch ist. Wie  aus den 
neus ten  Befunden  von  PILZ hervorgeht ,  soll be im Men- 
schen die Acetylchol ines terase  und die Serumchol in-  
esterase ein einziges F e r m e n t  bilden, das nur  Acety lchol in  
spal tet .  Bekann t l i ch  wird die Acetylchol ines terase  u . a .  
durch  Coffein se lekt iv  g e h e m m t  10. Auf die unspezifische 
Cholinesterase soll dieser Stoff keinen Einfluss ausfiben. 
I n  unseren Versuchen mi t  R a t t e n s e r u m  konn ten  wir  in 
Gegenwar t  yon  Coffein als H e m m s t o f f  und mi t  Acety l -  
chotin als Subs t r a t  keine s ignif ikanten Unterschiede  
nachweisen.  

Schlussfolgerung. 1. In  e inem Th iapyronde r iva t  konnte  
ein neuer  T r i b u t y r i n a s e - H e m m e r  en tdeck t  werden.  

2. Das  un te r such te  Thia t@ronder iva t  ve rmag  im Sinne 
einer  H e m m u n g  nur  die Spal t f~higkei t  des Ra t t en se rums  
ffir T r ibu ty r in  zn beeinfiussen, n icht  aber  die fiir Ace ty l -  
cholin, was der  bisherigen Auffassung fiber die Ex i s t enz  
einer  einzigen sogenannten  ~Pseudochol ines terase ,  wider-  
spricht .  

3. Die im R a t t e n s e r u m  nachweisbare  Acetylchol in  spal- 
t ende  Es terase  kann  jedoch mi t  der in den E r y t h r o c y t e n  
und im Nervensys t em vorhandenen  spezifischen Cholin- 
esterase n ich t  absolu t  ident if izier t  werden, da das erst-  
genannte  F e r m e n t  auf  Coffein n icht  anspricht .  

P R O  E X P E R I M E N T I S  

An Inexpensive, 
very Accurate Automatic Syringe 

Syringes are widely  used to t ransfer  sensi t ive l iquids 
such as, for example ,  Grignard  reagents,  because the  small  
needle opening makes  i t  unnecessary to take  precau t ions  
to exclude  air. I t  is equa l ly  obvious  t h a t  a posi t ive  dis- 
p lacement  appara tus  is not  affected by  the  viscosi ty  or  
surface tens ion  of the  l iquid being t ransferred.  A single 
ca l ibra t ion  of a syr inge with  one l iquid provides  for del iv-  
er ing ident ica l  vo lumes  of all l iquids including v e r y  vis- 
cous ones. Transfer r ing  viscous l iquids wi th  p ipe t tes  is 
ex t r eme ly  diff icul t  and v e r y  inaccurate .  I t  is general ly  no t  
apprecia ted ,  however ,  t h a t  syr inges can  be used wi th  
greater convenience  and  accuracy  than  can a u t o m a t i c  
pipet tes .  Fo r  example ,  p ipe t tes  give,  a t  best,  an accuracy  
of ± 0.1% whereas  wi th  this s imple  device,  accuracies  
range  f rom ~ 0.01 to ~ 0.06%. The sampl ing and t rans-  
fe l t ing  usual ly  requi re  abou t  20 sec. 

The  appa ra tus  consists of a syr inge and f i t t ing plast ic 
col lar  x shown in the  Figure.  A rod is dril led 0.0001 to 
0.0002 inches larger  t h a n  the  syringe piston, mach ined  to 
length,  mak ing  sure t h a t  the  ends are parallel ,  and  one 
side mach ined  or  sawed a w a y  in order  t h a t  the  collar will 
slip easi ly onto  the  syringe piston. 

Technique. A p p r o x i m a t e l y  10% excess l iquid is d rawn  
into  the  syringe. The  collar is p laced on the  syringe p is ton  
and,  wi th  the  needle held upward ,  the  syr inge is t apped  
l ight ly  to dislodge bubbles  and the  p is ton  dr iven  agains t  
the  col lar  wi th  the  thumb.  A n y  l iquid which has wet  the  
needle or  syr inge is wiped off. The  syr inge is empt i ed  by  
main ta in ing  a posi t ive  pressure on the  p is ton  w i t h  the  
t humb ,  and r emov ing  the  col lar  wi th  a rap id  t ransverse  
mot ion .  The  pressure is ma in t a ined  to  dr ive  t he  p i s ton  
home.  I t  is preferable  to  avoid  using lubr icants  o the r  t h a n  
the  t ransfer red  l iquid.  Typ ica l  resul ts  a re  shown in t he  
following Table.  

Zusammen[assung. Es  wird ein e infacher  A p p a r a t  be- 
schrieben, der  eine normale  Spr i tze  in eine genaue au to-  
mat i sche  P ipe t t e  umAndert .  

1 The plastic should machine easily, wear well, and not be affected 
by solvents. Bakelite or similar resins are ideal. 

2 Present address: Converse Memorial Laboratory, Harvard Uni- 
versity, Cambridge. 
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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, 
7960. 

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 
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