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acetic acid (1/160/V) 14.5 0.9 -+ 0.2 3.6 1.5 
Na CI (112M) 1.8 0.8 :~ 0.3 1.9 1.35 
sucrose (1/2H) 5.7 1.3 +- 0.2 3.4 1.~.5 
OHCI (1/160M) 7.7 1.6+0.2 5.0 1.85 
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Fig. 3. Temporal sequence of summated responses of the most popular 
representatives of 4 primary taste qualities. Horizontallines represent 
fidueial limit (p < 0.05). The difference between the peak time of bit- 
ter and that of sweet is statistically significant (p < 0.05). RT means 
the reaction time in see obtained by us in man s. Other explanations 
in Figure 2. 

Figure  2 shows s u m m a t e d  response  of four  p r i ma ry  
t a s te  qual i t ies  as a func t ion  of t ime  a f te r  the  s t imulat ion.  
Two or six k inds  of chemicals  were used for each qual i ty.  
HC1, NaC1, KC1 and  LiC1 were p repa red  as 1/2M solutions,  
while  the  o thers  as 1 /160M ones. The  Table in the  Figure 
shows mean  values  of the  ra te  Of increase (RI), the  peak  
t ime  (PT) and  the  ra te  o1 decrease (RD) of each qua l i ty  
calcula ted f rom the  figure. As is clearly seen f rom the  
Figure  and the  Table,  the  numera ls  under l ined  character ize  
each  qual i ty,  while t he  ra te  of decrease has no th ing  to do 
w i t h  the  t a s t e  qual i ty .  The same th ing  can be more 
def in i te ly  said on the  s u m m a t e d  response  curves ob ta ined  
f rom the  mos t  popula r  r ep resen ta t ives  of four p r i ma ry  
t a s te  qual i t ies  (Figure 3). 

F r o m  these  resul ts  it  could be concluded t h a t  the  
impulse  t ra in  of the  grea tes t  ra te  of increase media tes  as 
ensemble  the  sourness,  a n d  t h a t  of t he  smaller  one wi th  
t he  shor tes t  peak  t ime  med ia tes  as a whole the  sal ty  
sensat ion.  The b i t t e r  sensat ion is evoked by  impulse 
p a t t e r n  wi th  the  longest  peak  t ime.  while the  sweet  sensa- 
t ion by t h a t  w i th  an in t e rmed ia te  one, bo th  a lmos t  equal 
to each o ther  in respect  to  t he  ra te  of increase. 

Zusammen/assung. Neurophysiologische  Un te r suchung  
iiber die Basis der Geschmacksdi f fe renz ierung in die vler  
Hauptqualit~Lten bei Kr6 ten  und  Nachweis  eines offenbar  
spezif ischen Impu l smus t e r s  im N. glossopharyngicus .  
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Effect of A l u m i n i u m  Phosphate  Gel on W h o l e - B o d y  Retent ion of S i m u l t a n e o u s l y  A d m i n i s t e r e d  226Ra, 
85Sr and 47Ca in Mice 

Alumin ium p h o s p h a t e  inhib i t s  intest inal  absorp t ion  of 
Sr in m a n  1 and ra t  2 and lowers the  whole-body re t en t ion  
to  about  10% of contro l  values  for ssSr and  to  50% for 
47Ca3, thus  be ing  somewha t  less specific for Sr t h a n  so- 
d ium alginate  4. Increas ing the  p h o s p h a t e  level of the  die t  
also reduces Sr up take  5. We  compared  the  capac i ty  of alu- 
m m l u m  p h o s p h a t e  to  inhibi t  in tes t ina l  up take  of the  
heavies t  alkal ine ea r th  meta l  2~SRa wi th  t h a t  ob ta ined  for 
*TCa and ssSr when  a m ix tu r e  of the  3 isotopes is adminis-  
t e red  by gastr ic  tube  to 3-month-old  male black C57 
mice, p rev ious ly  fas ted  for 24 h w i th  free access to water .  
The to ta l  b o d y - b u r d e n  was measured in vivo by  a Ge(Li) 
de tec to r  coupled to a t r ans l a t ing  and ro t a t i ng  sample  hol- 
der, as descr ibed previous ly  3. Each  animal  received 15 [zCi 
226Ra, 7 tzCi s~Sr and  3 ~zCi 47Ca at  p H  5 in 0.25 ml  volume,  
i n t u b a t e d  in the  s tomach.  The t e s t ed  a lumin ium phos-  
p h a t e  gel was the  commerc ia l ly  avai lable  'Phospha luge l '  
(Laborator ies  Bio therax ,  93 Saint-Denis ,  France) conta in-  
ing a mean  q u a n t i t y  of 3% A1 and 10.5% phospha te ,  to- 
ge ther  w i th  some o ther  subs tances  such as agar, pect in,  
sorbic acid and  calc ium sulfate.  Some of these  subs tances  
m i g h t  also be able to reduce Sr up take  ~. The gel was ad- 
min i s t e red  by  gastr ic  t ube  (0.4 ml /mouse  cor responding  
to  480 mg A1/kg body  weight ,  and 1680 mg P O J k g ) .  The 
contro l  animals  received the  same vo lume of a boiled 
0.2% agar  gel in wa te r  hav ing  about  the  same cons is tency  
as the  phospha~ce gel. 

Six t r e a t m e n t s  were tes ted  on 5 to  6 mice each : 

group 1 received A1POa gel jus t  before  isotope in tuba t ion  : 
group 2 received agar gel jus t  before isotope in tuba t ion ;  
group 3 received A1PO 4 gel jus t  a f ter  isotope in tuba t ion ;  
group 4 received agar  gel jus t  af ter  isotope in tuba t ion ;  
group 5 received A1PO4 gel 1 h af ter  isotope in tuba t ion ;  
group 6 received agar  gel 1 h a f te r  i sotope in tubat ion .  

In  group 1 to 4, there  was m a x i m u m  1 min  t ime  lapse 
be tween  the  2 in tubat ions .  The to ta l  body retel i t ion 4 
days  af ter  the  i n tuba t i on  is given in t he  Table. Most  ol the  
mice which  received phospha t e  t r e a t m e n t  close to the  mo- 
m e n t  of i n t u b a t i o n  of the isotopes had  a 22~Ra con ten t  
lower t h a n  the  de tec t ion  l imit  of t he  Ge(Li) detector ,  cor- 
r e spond ing  to  less t h a n  0.3% of the  admin i s t e red  dose. 

1 H. SPENCER, I. LEWlN, J. SAMACHSON and M. BELCHER, Radiat. 
Res. 38, 307 (1969). 

2 j .  FRIEDLAND, .O. BRDLIK, A. METHFESSEL and H. SPENCER, Ra- 
diat. Res. 38, 340 (1969). 

3 H. SPENCER, T.I.D.Rep. 25567 (1970). 
4 0 .  VAN DER BORGHT, S. VAN PUYMBROECK and J. COLARD, Health 

Phys. 21, 181 (1971). 
5 K. KOSTIAL, A. DURAKOVIC, I. SIMONOVIC and V. JUVANCIC, Int. J. 

Radiat. Biol. 75, 563 (1969). 
6 K. I{OSTIAL, T. MALJKOVIC, M. KADIC, R. MANITASEVIC and G. 

HARRISON, Nature, Lond. 215, 182 (1967). 



15, 5. 1972 Specialia 525 

Total body retention in % of the administered dose of 47Ca, SSSr and 226Ra, 4 days after gastric intubation in mice: influence of A1PO 4 gel 

Time of treatment relative to isotope intubation Retention (% of dose) Reduction factor ~ agar 
controls/PO 4 treated 

4~Ca S~Sr U26R a 4~Ca SSSr 22~Ra 

!. A1PO, just before 8.0 :~ 1.8 0.8 4- 0.2 < 0.3 3.3 14 >26 

2. Agar just before 27 ~: 8 11 4- 4 7.7 4- 5.9 

3. A1PO 4 just after 7.1 ~ 1.2 0.8 4- 0.2 < 0.3 3.5 12 > 27 

4. Agar just after 25 4- 8 11 2~ 4 7.9 4- 5.5 

5. A1PO 4 later (1 h) 24 4- 5 9.6 4- 2.4 8.8 4- 3.7 1.3 1.5 1.7 

6. Agar la ter( lh)  32 ~: 11 15 4-6 15 4-9 

Limits are the 95% fiducial limits (x 4- tSx) , 5 to 6 mice]group. 

In  a second exper iment ,  20 ~zCi 226Ra w i thou t  o the r  iso- 
topes  was i n t u b a t e d  to each of 10 mice. The f irs t  group of 
5 an imals  received 0.4 ml  of p h o s p h a t e  gel jus t  before  the  
Ra  in tuba t ion ,  the  second group 0.4 ml  of agar  gel. 

Af ter  4 days,  t he  Ra  r e t en t ion  was  measured  in the  
A1PO 4 t r ea t ed  an imals  wi th  a more  sensi t ive method .  The 
mice were killed wi th  an overdose of e ther  anaesthesia ,  and  
slowly inc inera ted  up to 520~ Direct ly  hereaf ter ,  t he  
ashes were measured  in a NaI(T1) well c rys ta l  w i th  a 400 
channe l  analyzer  on the  186 KeV emission of ~"6Ra; thus  
avoiding  the  in ter te rences  of all the  daugh te r  isotopes  bui ld  
up  b y  the  Rn-gas  ( = the  f i rs t  daugh te r  of the  whole chain) 
and giving a de tec t ion  l imi t  of abou t  10 -5 ~Ci. The whole-  
b o d y  re t en t ion  for the  A1PO4-treated group was 0.01% 
( •  0.005 at  the  95% fiducial  level) of the  dose;  in the  
agar-controls  (measured wi th  the  GeLi detector)  th is  was 
8.0% (~_ 4.0). 

The l imi t ing effect  of a mass ive  q u a n t i t y  of a l u m i n i u m  
p h o s p h a t e  gel on the  in tes t ina l  up take  in mice is t hus  si- 
mi lar  to  t h a t  ob ta ined  in m a n  1 and  ra t  2 for 85Sr and  47Ca, 
b u t  is ve ry  m u c h  h igher  for i ra  t h a n  for Sr. The heavier  al- 
kal ine ea r th  t hus  seems to  be more  s t rongly  fixed, as was 

observed wi th  sodium alginate  also 4. The s imul taneous  
admin i s t r a t i on  of b o t h  226Ra and  A1PO4 reduced  the  Ra-  
bu rden  800 t imes  in mice, while  the  max i ma l  effect  ob- 
served wi th  sodium alginate  4 was a 135-fold reduct ion.  

Rdsumd. L ' a d m i n i s t r a t i o n  presque  s imul tan~e d ' un  gel 
de p h o s p h a t e  d ' a lumine  et  de 22qRaCl~ r6dui t  de 800 fois 
l ' absorp t ion  in tes t ina le  du ~teRa chez la souris. La charge 
corporel le  en 85Sr et  4~Ca est  r6duite d ' env i ron  10 resp. 3 
fois.  
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Development of Human Foetal Inotropic Responses  

The blood pressure  response  of foetuses to catechol-  
amines  have  been  s tudied  for m a n y  years.  Mature  foetal  
rabb i t s  1 and  new-born  dogs ~ respond  the  same as adu l t  
animals.  Blood pressure  responses  in young  foetal  lambs,  
however ,  are less t h a n  in ma tu r e  foetal  l ambs  8, suggest ing 
t h a t  the  pressure  responses  to ca techolamines  are no t  
fully developed unt i l  the  foetus  nears  te rm.  This decreased 
response  to  ca techolamines  in i m m a t u r e  foetuses  has  also 
been  observed in foetuses  of r abb i t s  and  guinea pigs 4, 
ca ts  5 and  ra ts  ~. There  is l i t t le in format ion  on the  develop-  
m e n t  of inot ropic  responses~ to ca techolamines  in foetuses ; 
a previous  s t u d y  has  shown great, var ia t ions  in pos i t ive  
inot ropic  responses  to  adrenal ine  and  noradrena l ine  of a 

to Catecholamines 

human foetal Langendorff preparation 7. We have pre- 
viously reported s that inotropic and electrophysiological 
responses of human foetal myocardium to carbamyl- 
choline are not fully developed at 12-22 weeks gestation 
and that inotropic responses develop before certain electro- 
physiological responses. The present study was under- 
taken to investigate the development .of inotropic re- 
sponses in human foetuses to catecholamines. 

Atrial and ventricular tissues were dissected from 17 
human foetuses of 12-22 weeks gestation, as judged from 
nomograms relating �9 crownrump length and dry weight of 
the excised heart to the period of gestation. A total of 30 
left and right atria, 6 ventricular strips and 3 papillary 


