
[15. VIII. 1959] Kurze Mitteihmgen - Brief Reports 313 

p a r a m e t e r s  were  ca lcu la ted  accord ing  to  the  func t ion  
T = l l n Z y / ,  i (RAO). 

The  regenera t ion  ra te  of despinal ized tails was found to 
be a p p r o x i m a t i v e l y  hal f  t he  no rma l  ra te  in b o t h  the  leng th  
and  volume.  

The  real na tu re  of despinal ized tai l  regenera tes  is dis- 
cussed a n d  two hypo these s  are p roposed  for the i r  ex- 
p lana t ion .  

Table I 
Average deposition of Ca 45 and Sr s9 in femur following intraperitoneal 

administration with added stable calcium or strontium 

C a  45 
S r  a9 

Radioisotope 
% administered radioisotope• 

femur 3= 95% confidence range b 

Ca ++ added 

2.71 :[: 0'17 
2.85 4- 0.58 

Sr ++ added 

2.94 4- 0.38 
1-89 4- 0.34* 

E f f e c t s  o f  S t a b l e  C a l c i u m  a n d  S t r o n t i u m  

o n  D e p o s i t i o n  o f  C a l c i u m - 4 5  a n d  S t r o n t i u m - 8 9  

i n  B o n e  

In  o rde r  to  min imize  skeleta l  depos i t ion  and  re ten t ion  
of rad ioca le ium and  r ad ios t ron t ium,  d i lu t ion wi th  the i r  
non- rad ioac t ive  isotopes  has  been  p roposed  1. High  d ie t a ry  
levels of non- rad ioac t ive  calcium depressed  absorp t ion  of 
radiocalc ium f rom the  gas t ro in tes t ina l  t r ac t  2, bu t  had  l i t t le 
effect  on bone  depos i t ion  of rad ioca lc ium or rad ios t ron-  
t i um 3. More recen t  s tud ies  *,s have  marked ly  demon-  
s t r a t ed  t h a t  sus ta ined  feeding of non- rad ioac t ive  d ie ta ry  
calcium s u p p l e m e n t s  is accompan ied  by  defini te  reduct ions  
in bone  depos i t ion  of rad ioca lc ium and  rad ios t ron t ium.  
The inves t iga t ion  here  r epo r t ed  measu red  effects of single 
admin i s t r a t i on  of s tab le  ca lc ium and  s t ron t i um carrier  on 
depos i t ion  of rad ioca lc ium (Ca 45) or  r ad ios t ron t ium (Sr sg) 
in bone.  

M a t e r i a l  a n d  M e t h o d s . - 4 8 0  r a n d o m l y  selected young  
adu l t  female Sprague-Dawley  ra t s  (232-5=_ 32 g weight)  
received by  in t r ape r i tonea l  in jec t ion  or b y  oral adminis-  
t r a t ion  0-25 to  1 ml of aqueous  solut ions  of 10 [zc of e i ther  
Ca 4s or  Sr s9 mixed  wi th  non- rad ioac t ive  calc ium or s t ron-  
t i u m  chlor ides  a t  a b o u t  p H  4, W i t h o u t  added  sal t  the  
Ca a~ con ta ined  14 to  130 ~zg Ca per  tzc Ca 45, and  the  Sr 89 
was carrier-free.  Six ra t s  compr ised  each group given the  
m i x t u r e s  of i sotopes  a t  dosages  which  ranged  f rom 3.6 to  
3,000 txg Ca/g r a t  b o d y  weight ,  and  f rom 0 to 1,300 tzg 
Sr/g r a t  b o d y  weight .  

The  animals  were s t a rved  for 24 h before radioisotope 
admin i s t r a t ion .  T h e y  were m a i n t a i n e d  on a s t anda rd  s tock 
die t  dur ing  the  expe r imen ta l  periods,  which  a m o u n t e d  to 
one d a y  for in t r ape r i toneM t r e a t m e n t ,  and  1--5 days  for 
oral  t r e a t m e n t .  These  differences in the  e x p e r i m e n t a l  
per iods  a f te r  oral  t r e a t m e n t  had  no percept ib le  effects  on 
the  resu l t ing  d i s t r ibu t ions  of the  radioisotopes ,  as shown 
b o t h  b y  d i rec t  inspect ion  and  by  s ta t i s t ica l  evaluat ion .  
The an imals  were killed by  e ther  anes thes ia .  The femurs  
were r e m o v e d  and  ashed.  Concen t ra t ions  of Ca 4~ or Sr s9 in 
sui table  a l iquots  of t he  ashed  samples  were  measured  a n d  
cor rec ted  for se l f -absorpt ion  and  decay.  The concen t r a t i ons  
of tile rad io iso topes  in tile samples  were compa red  to  those  
of ' s t a n d a r d s '  p r epa red  f rom al iquots  of the  original  in- 
ject ion solutions.  

R e s u t t s . - - T h e  d a t a  for  depos i t ion  of Ca 4s a n d  Sr s~ in  
femur  are s u m m a r i z e d  in Tables  I and  II .  Table  I :  I n t r a -  
per i toneal  Ca 45 and  SrSg: Ca ++ or Sr ++ added.  Depos i t ion  

Quantities of added calcium administered ranged tip to 155 btg/g 
body weight. Quantities of added strontimn administered ranged up 
to 375 [xg/g body weight. 

h The 95% confidence interval estimates are based on sample 
range of mean effect. 

* Reduction in deposition compared to Sr~-Cacombination 
statistically significant, with p <: 0.01. 

of Ca 4~ and  Sr 8~ in f emur  did no t  va ry  apprec iab ly  wi th  
di f ferences  in concen t r a t ions  of s tab le  ca lc ium or s t ron-  
t i um admin i s t e r ed ,  and  the  averages  for each i so tope  and  
t ime  were  assoc ia ted  w i t h  re la t ive ly  smal l  of var iab i l i ty .  
VChen s tab le  s t r o n t i u m  was in jec ted  depos i t ion  of Sr 8~ 
was reduced  a t  each  dosage concen t r a t i on  an average  of 

Table I I  
Deposition of Ca 4. and Sr 8~ in femur following oral administration 

with added stable calcimn or strontium 

Ca++ I Depo- Sr ++ Depo'- 95% 
added I sition 95% I added  sition 

Radio- I Confi-, , Confi- 
1 isotope denee - -  dence 

txg]gbo- % [ I ~tg]gbo- % [ range ~ 
dywt.~ femur range~ dy wt. femur 

1 

Ca4S 

129 0.55 0.07 
416 0.58 0.10 
648 0.77 0.28 
834 1-t0 0.23 

1019 1.41 0.69 

0.24 
0.11 
0.09 
0'11 
0-10 
0.19 
0.13 
0.22 
0.27 
0"81 

SrS9 

0 0-54 
16-2 0-28 
31 "3 0-40 
63'8 0"34 

103 0"40 
160 0.58 
183 0.44 
245 0"73 
259 0.94 
311 0.81 

50.2 
125 f 
200 i 
308 i 
4O4 
510 
649 
729 
800 
942 

0 
55.5 

129 
202 
327 
447 
563 
660 
754 

1060 
1263 

2.55 0.57 
3.03 0-60 
2.92 0.25 
3.12 0.39 
3.69 0.42 
3-80 0.32 
4.87 0.86 
4.51 0.93 
5.27 0-87 
5'24 1-21 

0.54 0.24 
0'73 0.25 
0"46 0.17 
0.52 0.02 
0-54 0,t0 
0-53 0.16 
0.55 0.18 
0.72 0.32 
0.52 0.21 
0.77 0.16 
0.81 0.55 

The 95% confidence interval estimates are based on sample 
range of mean effect. 
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a b o u t  30% c o m p a r e d  to t he  average  value ob ta ined  w h e n  
s tab le  calc ium was  admin i s t e r ed  wi th  SrSL This  d i f ference  
was s ta t i s t i ca l ly  s ignif icant ,  w i th  p < 0.01, and  con t r a s t s  
wi th  lack of effect  of b o t h  s table  calc ium and  s t r o n t i u m  
on Ca 45 deposi t ion.  Table  I I :  In t r agas t r i c  Ca 4~ and  SrSg: 
Ca ++ or Sr ++ added .  Fol lowing oral admin i s t r a t i on  values  
for Ca .5 and  Sr 8~ femur  depos i t ion  showed  an  a p p a r e n t  
posi t ive  d e p e n d e n c e  of depos i t ion  on ine r t  carr ier  con- 
cen t ra t ion .  "With tile except ion  of the  Ca~5-Sr 4-+ series, the  
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values increased toward,  bu t  did not  exceed,  those  ob- 
served following in t raper i tonea l  injection.  In  the  case of 
Ca45-Sr ~÷ the var iabi l i ty  which accompanied  the  high 
values a t t a ined  suggested a high degree of uncer ta in ty .  

Discussion.--The results  shown in Table I indicate  t h a t  
in t raper i tonea l  inject ion of non- rad ioac t ive  calc ium has  
no percept ible  effect  on depos i t ion  of t racer  quan t i t i e s  of 
Ca 45 or Sr 89 in femur.  The value of 2-71% for Ca ~5 was no t  
s ta t is t ical ly  di f ferent  f rom the  2.85°,o ob ta ined  wi th  Sr s" 
in the presence of s table  calcium, a resul t  which  m a y  be 
related to the  chemical  s imi lar i ty  of these metals .  The 
very small t racer  a m o u n t  of Sr ~9 m a y  be readi ly  incorpo-  
ra ted  under  these expe r imen ta l  condi t ions  into bone con- 
cur rent ly  with,  and similarly to, the  normal  calcium up- 
take. 

In jec t ion  of ve ry  large a m o u n t s  of s table  s t r o n t i u m  did 
not  appa ren t ly  affect  the  overall  processes associa ted  wi th  
calcium up take  enough to be ref lected in any  a l te ra t ion  of 
the  a m o u n t s  of t racer  Ca 45 deposi ted .  This  is indicat ive  of 
a close regula t ion of bone calcium uptake .  Al though  Ca a5 
up take  was no t  inf luenced in th is  way,  f emur  s t r o n t i u m  
uptake  decreased following in jec t ion  of mass ive  doses of 
s table  s t ron t ium by  abou t  30°o f rom the  value ob ta ined  
wi th  carrier-free solutions.  This  reduc t ion  m a y  have  some 
analogy to isotopic di lut ion effects  where  Sr s9 m a y  
compete  wi th  s table  s t ron t i um in the  processes associa ted  
wi th  bone depos i t ion  of this  metal .  The resul ts  do no t  
preclude the  possibi l i ty  of s imilar  compe t i t ion  as be tween  
s table  calcium and  Ca 45 b u t  small  effects  p roduced  in th is  
way  m a y  have  been unde tec t ab l e  wi th in  the  l imits  of 
exper imenta l  error,  especial ly in cons idera t ion  of the  
recent  d e m o n s t r a t i o n  a,5 t h a t  calcium s u p p l e m e n t a t i o n  of 
a diet  adequa te  in calc ium resul ts  in min imal  decreases  in 
bone deposi t ion of Ca 4s, even  over  e x t e n d e d  expe r imen ta l  
periods. 

The a m o u n t s  of Ca*5-Sr 89 depos i ted  in femur  following 
oral admin i s t r a t i on  appeared  to reflect  some reduced  
avai labi l i ty  of the  radioisotopes ,  for wi th  the  excep t ion  of 
the  Ca45-stable s t r o n t i u m  series, the  values of Table  I I  
were less t h a n  those  observed  af ter  in t r ape r i tonea l  in- 
jection. This excep t ion  which  a t t a ined  values  as grea t  or 
grea ter  t h a n  af ter  in t r ape r i tonea l  inject ion,  was also in 
accord wi th  the  general  t r end  of the  femur  radioisotope 
deposi t ion to increase wi th  increasing s table  metal .  

The posi t ive d e p e n d e n c y  of radio iso tope  depos i t ions  on 
a m o u n t  of s table  meta l  ()rally admin i s t e red  suggests  t h a t  
mixing and di lut ion wi th  in tes t inal  con ten t s  as well as 
excret ion may  have  had  some effects  to a l ter  the a m o u n t s  
of isotopic mix tu res  avai lable for gas t ro in tes t ina l  ab-  
sorpt ion.  

If  absorp t ion  of the  isotopic mix tu res  f rom the  gas t ro-  
in tes t inal  t r ac t  is re la ted  to  the i r  concen t r a t ion  g rad ien t  
across the  in tes t inal  barriers  as recen t  cons idera t ions  of 
absorp t ion  and m e m b r a n e  t rans fe r  suggest*,  dosage effects  
of s table calcium or s t ron t i um admin i s t e red  orally migh t  
also be reflected in absorp t ion  differences.  These factors  
may  account  indi rec t ly  to some ex t en t  for the  genera l ly  
lower, b u t  increasing posi t ive p ropor t iona l i ty  observed  
be tween oral dosage and femur  depos i t ion  of calc ium and  
s t ront ium.  Variabil i t ies in quant i t i es  of meta l s  absorbed  
from the  gas t ro in tes t ina l  t r a c t  would in effect  inf luence 
their  femur  deposi t ion more di rec t ly  t h a n  the  values  of 
to ta l  oral dosage of the  isotopic mixtures .  F u r t h e r  and  
more extens ive  s t u d y  would be required to es tabl ish  this  
possibility.  
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Z z~sammen/assung 
Nach e inmal iger  in t raper i tonea le r  Verabre ichung  yon 

s tab i lem Kalz ium oder  S t r o n t i u m  in Mengen bis zu 
3000 ~g/g K6rpe rgewich t  war  der  Bruchte i l  des gleich- 
zeitig ve rab re ich ten  Ca 45, das sich im R a t t e n s c h e n k e l  ab- 
lagerte,  unvef i tnder t .  U n t e r  dense lben  Umst~tnden ver- 
abreicht ,  ve rminde r t e  s tabi les  S t r o n t i u m  im Schenkel  ab- 
gelager tes  Sr s9 ein wenig, aber  s tabi les  Ka lz ium h a t t e  
keine solche Wi rkung  auf SrSL 

W~thrend sich die K o n z e n t r a t i o n  des Rad io i so tops  nach  
e inmal iger  peroraler  Verabre ichung  im e n t s p r e c h e n d e n  
Verh~tltnis zur Dosis des s tabi len  Ka lz ium-  oder  S t ron-  
t i umgeha l t s  ve rmehr t e ,  waren  im a l lgemeinen die Kon-  
zen t r a t i onen  im Schenkel  nach  e inmal iger  perora ler  Ver- 
ab re i chung  kleiner als nach  in t r ape r i tonea le r  Verabrei -  
chung.  
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F r u c t o s e  and F r u c t o l y s i s  in H u m a n  S e m e n  
D e t e r m i n e d  C h r o m a t o g r a p h i c a l l y  

The work  of DAVIS and  ~iACUNE 1, BIRNBERG, SHERBER, 
and  KURZOK 2, and  \rAISHWANAR3 has  shown t h a t  t he  ra te  
of f ructolysis  of h u m a n  s p e r m a t o z o a  can give an indicat ion 
of the i r  ac t iv i ty .  MANN 4 has shown t h a t  fructose is meta-  
bolised in bull semen incuba ted  in vitro and  t h a t  the  rate  
of f ructolysis  as assessed by  the  color imetr ic  e s t ima t ion  of 
d i sappear ing  fructose gives an accura te  measure  of the 
ac t iv i ty  of spermatozoa .  Most workers  have  employed  the 
color imetr ic  e s t ima t ion  of f ructose using the  resorcinol 
m e t h o d  as a s imple and  conven ien t  p rocedure  for the 
e s t ima t ion  of the  c o n t e n t  of f ructose  and  the  ra te  of 
f ructolysis  in semen.  However ,  ~IANN 5 has  po in ted  out 
tha t ,  unlike bull semen,  t h a t  of m a n  con ta ins  a large 
a m o u n t  of reduc ing  mater ia l  o the r  t h a n  fructose which 
can seriously in terfere  wi th  the  conven t iona l  m e t h o d s  of 
sugar  de te rmina t ions .  He has  fu r the r  po in t ed  out  t h a t  
these reducing subs tances  are no t  only p resen t  in fresh 
h u m a n  semen bu t  t h a t  the i r  c o n t e n t  increases dur ing 
incuba t ion  of semen in vitro. If however  f ructose could be 
sepa ra t ed  f rom o the r  reducing subs tances  occurr ing in 
h u m a n  semen  and  t h e n  e s t ima ted ,  such values  would be 
more  accura te .  W i t h  th is  view in mind,  an a t t e m p t  was 
made  to app ly  to semen a c h r o ma t o g r a p h i c  p rocedure  for 
the  e s t ima t ion  of f ructose based in principle,  on the 
m e t h o d  of GIRl and  NIGAM 6 

A 1 °. o po tas s ium hydrox ide  solut ion was p repa red  in 95 °. o 
alcohol. The t r i pheny l  t e t r azo l ium chloride solut ion was pre- 
pa red  by  dissolving 2 g of the  subs tance  in 100 ml of butanol  
s a tu r a t ed  wi th  water .  Bo th  solut ions were kep t  in the  cold 
in b rown  bot t les .  The t e t razo l ium reagen t  (T.T.C.) was 
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