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of r a t s  1 week  a f t e r  i r r a d i a t i o n  0,10. Me la ton in  syn thes i s  is 
also e l eva t ed  f rom 4-19  days  a f t e r  i r rad ia t ion12 a n d  
m e l a t o n i n  can  e leva te  MAO a c t i v i t y  in  v i t ro  I3 a n d  in 
vivo~3,14. B o t h  m e l a t o n i n  syn thes i s  a n d  M A O  a c t i v i t y  
were e l eva t ed  b y  feed d e p r i v a t i o n  in  r a t s  i~, whi le  a n d r o g e n  
syn thes i s  a n d  t e s t i cu la r  we igh t s  were depressed.  Our  d a t a  
sugges t  t h a t  t h e  increase  in t e s t i cu la r  MAO a c t i v i t y  
n o t e d  a f t e r  i r r a d i a t i o n  could be  due  to  a n  increase  in 
m e l a t o n i n  p roduc t ion .  

The  decl ine in  MAO a c t i v i t y  n o t e d  for t he  semini fe rous  
t ubu l e s  of t h e  126-137-day-o ld  con t ro l  an i m a l s  f rom 4 
t h r o u g h  153 days  a f t e r  t r e a t m e n t  is cons i s t en t  w i t h  t h e  
decl ine in MAO a c t i v i t y  of r a t  t e s tes  assoc ia ted  w i t h  
senescence of t h i s  o rgan  e. T he  increase  in MAO a c t i v i t y  
n o t e d  on  d a y  80 a n d  t he  r e t u r n  of t h i s  a c t i v i t y  to  con t ro l  
levels  is t h o u g h t  to  be  due  to  t he  r epa i r  process  a n d  
r e p o p u l a t i o n  of t h e  ge rmina l  ep i the l i um t h a t  was  evi- 
denced  b y  a n  increased  t e s t i cu la r  weight .  

These  d a t a  offer a d d i t i o n a l  ev idence  for  a possible  d i rec t  
effect  of m e l a t o n i n  on  t h e  tes t i s  a n d  for  a f u n c t i o n a l  
role of t he  p inea l  g l and  in t he  r a d i a t i o n  s y n d r o m e  con-  

f i rming  ear l ier  obse rva t i ons  f rom our  l a b o r a t o r y  t h a t  
t he  p inea l  g l and  m a y  be  i m p o r t a n t  in  d e t e r m i n i n g  t h e  
e x t e n t  of d a m a g e  to  t h e  tes t i s  a f t e r  i r r a d i a t i o n  a n d  t h e  
inf luence  of l igh t  a n d  d a r k  schedules  on  t h i  s p h e n o m e n o n  ~. 

Rdsumd. Chez le r a t  l ' a c t i v i t 6  de l ' oxydase  tes t i cu la i re  
m o n o a m i n g e  es t  a u g m e n t 6 e  d ' u n e  mani~re  s igni f ica t ive  
7 ~t 10 jours  apr~s une  i r r a d i a t i o n - X  de 250 R du corps  
ent ier .  El le  s ' es t  abaiss6e au-dessous  de la v a l e u r  du  
contr61e p e n d a n t  les 153 jours  qu i  su iv i r en t  le t r a i t e m e n t .  
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Lag Period of Act ion of 25 -Hydroxycho leca lc i f ero l  
Deficient Rats  

V i t a m i n  D undergoes  va r ious  t r a n s f o r m a t i o n s  w i t h i n  
t h e  body .  A m o n g  i ts  k n o w n  metabo l i t e s ,  two c o m p o u n d s  
e x h i b i t  cons iderab le  biological  a c t i v i t y :  25 -hydroxy-  
cholecalciferol  (25-HCC) a n d  1 ,25-d ihydroxycholeca lc i fe ro l  
(1,25-DI-ICC) 1. I n t e s t i n a l  ca lc ium a b s o r p t i o n  is more  
r a p i d l y  s t i m u l a t e d  b y  25-HCC t h a n  b y  D3~. The  lag of 
ac t ion  of 1,25 D H C C  on  t he  gu t  is even  s ho r t e r  t h a n  t h a t  
of 25-t-ICC, a n d  1 ,25-DHCC is more  ef fec t ive  in lesser dose 
t h a n  e i t h e r  D 3 Or 25-HCC3, 4. I t  is less c e r t a i n  w h e t h e r  
s imi la r  d i f ferences  ex i s t  in  V i t a m i n  D d e p e n d a n t  m e t a -  
bol ic  processes  of bone .  I n  bone  t i ssue  cul ture ,  t he  ca lc ium 
m o b i l i z a t i o n  of bone  was u n c h a n g e d  w h e n  D 3 was a d d e d  
to  t he  m e d i u m ;  i t  was  increased  fol lowing 25-HCC 
a d m i n i s t r a t i o n ,  a n d  t h e  effect  of 1 ,25-DHCC exceeded 
t h a t  of 25-HCC ~,e. The  la t te r ,  however ,  was  more  t h a n  
twice  as ac t ive  as t h e  fo rmer  in  cu r ing  r i cke t s  in  t h e  r a t  4. 
To e luc ida te  t he  biological  s ignif icance of 25-HCC a n d  
1,25-DHCC in  bone  me tabo l i sm,  f u r t h e r  s tud ies  on  t h e i r  
effects  on  d i f fe ren t  m e t a b o l i c  processes  of bone  seem to  be  
necessary .  

The  cholecalciferol  s t a t u s  of t h e  o rgan i sm has  a n  
apprec i ab le  effect  on  bone  col lagen m e t a b o l i s m  7-9. The  
t o t a l  h y d r o x y p r o l i n e  release f rom rach i t i c  r a t  bone  in 
v i t r o  was  found  to  be  h ighe r  t h a n  t h a t  of n o r m a l  bone,  
a n d  cholecalciferol  s u p p l e m e n t a t i o n ,  g iven  1 d a y  before  
sacrifice, r e su l t ed  in a f u r t h e r  s ign i f ican t  increase  of 
of h y d r o x y p r o l i n e  release 1~ I n  a p rev ious  s t u d y  we 
obse rved  t h a t  25-HCC g iven  9 h before  sacrifice to  rach i t i c  
r a t s  in f luenced  bone  col lagen me tabo l i sm,  whi le  v i t a m i n  
D~ was ineffec t ive  n.  

I n  t h i s  r e p o r t  we p r ov i de  ev idence  t h a t  t he  lag per iod  
of ac t ion  of 25-HCC on col lagen m e t a b o l i s m  of r ach i t i c  
r a t  b o n e  is s ign i f i can t ly  s ho r t e r  t h a n  t h a t  o f  eholeeal-  
ciferol. 

Materials and methods. 102 i n b r e d  r a t s  (R A m s t e r d a m )  
of b o t h  sexes, 23 days  old, were used;  8 r a t s  rece ived  a 
s e m i s y n t h e t i c  n o r m a l  d ie t  (0,8 % Ca, 0.5 % P, 1 7g/100 g 
v i t a m i n  D~) for  28 days  a n d  se rved  as controls .  T he  o the r s  
rece ived  a v i t a m i n  D deficient ,  h i g h  Ca low P r ach i togen ic  
d ie t  (1 .2% Ca, 0.1 P) for  25 days,  t h e n  a d ie t  low in  Ca 
a n d  1 ~ a n d  l ack ing  v i t a m i n  D (0 .2% Ca, 0.1 P) for  t h e  
3 days  p rev ious  to  ki l l ing as r epo r t ed  ear l ier  n .  T h e y  were 

on Bone Col lagen M e t a b o l i s m  in Vi tamin  D 

fas ted  for  t h e  las t  n igh t .  All  t he  r a t s  c o n s u m i n g  t he  
r ach i togen ic  d ie t  h a d  widened  m e t a p h y s e s  and  hypoca l -  
cemia  w h e n  killed. On t he  2 9 t h  day,  t he  r ach i t i c  r a t s  
were d iv ided  in to  3 g roups :  g roup  I) 3 rece ived  2.5 /~g 
cholecalciferol ,  g roup  25-HCC rece ived  2.5 ~xg 25-HCC, 
group  R received t he  so lven t  only. The  s u p p l e m e n t s  
were g iven  i.v. 4, 6, 10, 13, 15, 19, a n d  24 h a f t e r  t h e  
in j ec t ion  4 -6  r a t s  of each  group  were ki l led b y  decapi-  
t a t i o n  a n d  t h e i r  bones  were used for t he  in  v i t r o  s tudy .  
The  n o r m a l  con t ro l s  were  ki l led t o g e t h e r  w i t h  t he  '10 h 
s u p p l e m e n t '  groups.  

25-HCC (k ind ly  d o n a t e d  b y  Dr.  E. IZODICEK a n d  
P. BELL of t h e  D u n n  N u t r i t i o n a l  L a b o r a t o r y ,  Cambr idge)  
a n d  cholecaleiferol  (Phi l ips  D u p h a r ,  A m s t e r d a m )  were 
d issolved in  e t h a n o l  a n d  f u r t h e r  d i lu ted  before  in j ec t ion  
w i t h  t h e  so lu t ion  used  for t h e  i n c u b a t i o n  of bone .  

I m m e d i a t e l y  a f t e r  kil l ing, pieces of p r o x i m a l  t i b i a  
m e t a p h y s i s  a n d  of d i s ta l  f emur  m e t a p h y s i s  4 m m  long 
were t aken ,  sp l i t  i n to  2 ha lves  a n d  c leaned  of soft  t i s sue  
a n d  ep iphysea l  car t i lage.  Bone  f r a g m e n t s  of each  r a t  were 
i n c u b a t e d  in a s epa ra t e  W a r b u r g  vessel  a t  37~ for  4 h 
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In vitro hydroxyproline release from bone of raehitic rats killed 4-24 h after the i.v. administration of 2.5 ~g 25-HCC or 2.5 ~xg Da, or the 
solvent 

Time lag between 
injection and kflhng (h) 

Hydroxypr61ine release (ng/mg dry bone) 

Group R (solvent) Group 25-HCC Group D 3 

4 340 ~ 99 (4) 355 -4- 181 (5) 299 • 86 (4) 
6 374 • 105 (5) 629 ~ 173 (5) 360 • 139 (5) 

10 381 • 70 (5) 790 -4- 242 (4) 329 ~ 73 (4) 
13 321 j= 45 (5) 705 -t- 138 (5) 379 • 39 (6) 
15 366 • 68 (4) 998 • 142 (4) 540 • 180 (4) 
19 340 • 73 (4) 1065 • 220 (4) 874 • 153 (4) 
24 329 • 54 (4) 993 • 212 (4) 982 • 129 (5) 

Means and standard deviations. The number of rats is given in brackets. 

in 3 ml  of modif ied  Krebs -R inge r  b i ca rbona te  solution.  I t  
con ta ined  in 100 ml :  2.6 nag Ca, 10 mg inorganic  P, 100 mg  
glucose, 15 mg ascorbic acid, 500 IU Penicillin,  0.1 mg  
S t r ep tomyc in  and  6 ml  serum f rom v i t amin  D deficient  rats.  
The vessels were gassed wi th  95 % 02 + 5 % COs and  shaken  
in a W a r b u r g  appara tus .  The hyd roxypro l i ne  con ten t  of the  
incuba t ion  m e d i u m  a t  t he  end of the  incuba t ion  per iod  
was considered as hydroxypro l ine  release f rom bone. The 
samples  wer e hydro lysed  in 6 N HC1 a t  120 ~ for 3 h, and  
the i r  hyd roxypro l i ne  con ten t  was e s t ima ted  12. 

Results and discussion. The m e a n  hyd roxypro l i ne  
release of normal  bone dur ing  the  incuba t ion  per iod was  
97 ~ 27 n g / m g  dry  bone  tissue. The o ther  resul ts  are 
summar ized  in t he  Table.  The hydroxypro l ine  release of 
rachi t ic  r a t  bone  (R group) was more  t h a n  200 % higher  
t h a n  t h a t  of t he  normal  contro l  group.  Compared  to  the  
R groups an increase of hyd roxypro l i ne  release was  found 
in all t he  groups killed 6-24 h af ter  t he  25-HCC supple-  
m e n t a t i o n  and  13-24 h af ter  the  in ject ion of v i t a m i n  D 3. 
For  the  groups killed 6, 10 and  13 h af ter  t he  inject ion,  
t he  hydroxypro l ine  l ibera t ion of the  25-HCC groups was 
s ignif icant ly  grea ter  t h a n  t h a t  of t he  D3 groups.  At  24 h 
th is  difference had  d isappeared .  

The observed 7 h difference in the  lag per iod of ac t ion 
on bone  collagen me tabo l i sm be tween  25-HCC and  D~ is 
s imilar  to  t he  f indings  of BLUNT et al. ~ for in tes t ina l  Ca 
t r a n s p o r t  and  for se rum Ca level. According to  BLUNT 
et al. 25-HCC exhibi t s  140 % of t he  ant i rachi t ic  ac t iv i ty  
of cholecalcifero113. KoI)ICEK et al. 14 did no t  observe  such 
difference for t he  in tes t ina l  45Ca t rans fe r  in to  the  blood of 
rachi t ic  chick. We admin i s t e red  larger doses, compared  
wi th  the  a fo rement ioned  studies,  and observed  a s t ronger  

effect  of 25-HCC t h a n  t h a t  of D a a t  13 and 15 h af ter  t h e  
supp lementa t ion ,  b u t  24 h af ter  t he  inject ion,  when  full 
effect  of D 3 had  developed,  25-HCC was no t  more  act ive  
t h a n  D a. Similar  results  were pub l i shed  earlier on intes t i -  
nal  transport of calcium 15. 

Zusammen/assung. Nachweis ,  dass  die Fre i se tzung  von  
H y d ro x y p ro l i n  bet  K n o c h e n f r a g m e n t e n  bere i t s  6 h nach  
i.v. Verabre ichung  yon  2,5 ~zg 25-Hydroxycalc i ferol  
s ignif ikant  e rh6ht  war, w~ihrend eine en t sp rechend  zuge- 
f i ihrte Dusts yon V i t ami n  D a erst  13 h sp~iter deu t l ich  
wirkte .  
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Determination of the Binding Constant of Thiamine Diphosphate in Transketolase from 
Baker's Yeast by Circular Dichroism Titration 

Transketo lase  f rom baker ' s  yeas t  util izes t h i amine  
d iphospha t e  and  Mg ++ as cofactors  1. In  order  to  u n d e r s t a n d  
the  na tu re  of coenzyme binding,  t ranske to lase  reconst i tu-  
t ion  has  been  s tudied  by  ac t iv i ty  and  fluorescence 
quench ing  measu remen t s  ~. The i nvo lvemen t  of a t r y p t o -  
p h a n  residue at  t he  t h i amine  d iphospha te  b ind ing  si te 
could be d e m o n s t r a t e d  b y  its chemical  modi f ica t ion  3. 
Fur the rmore ,  t he  appearance  of a new circular d ichro ism 
band  a round  320 n m  upon  addi t ion  of t h i amine  diphos-  
p h a t e  to  apo t ranske to lase  was  regarded  as t he  result  of a 
charge t rans fe r  in te rac t ion  be tween  the  indole r ing sys t em 

of a t r y p t o p h a n  residue and  the  pos i t ive ly  charged 
th iazol ium ring sys t em of t h i amine  d iphospha t e  4. I t  is 

1 A. G. DATTA and E. RACKER, J. biol. Chem. 235, 617 (1961). 
2 C.P. HEINRICH, H. STEFFEN, P. JANSER and O. WlSS, Eur. J. Bio- 

chem. 30, 533 (1972). 
z C. P. HEINRICH, K. NOACK and O. WIss, Biochem. Biophys. Res. 

Commnn. d9, 1427 (1972). 
4 C. P. HEINRICH, K. NOACK and O. Wlss,  Biochem. Biophys. Res. 

Commun. 44, 275 (1971). 


