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la rger  t h a n  those  i so la ted  f rom cul tures  derepressed  b y  
e t h a n o l  6. Th i s  c o n t r a s t s  w i t h  t he  d e n s i t y  p a t t e r n  charac-  
t e r i z ing  t he  m i t o c h o n d r i a  f rom Neurospora. This  dis- 
c r e p a n c y  resu l t s  p r o b a b l y  f rom t h e  ac t ive  l ip id  a n d  
phospho l i p id  syn thes i s  assoc ia ted  w i t h  t he  f o r m a t i o n  of 
new m i t o c h o n d r i a  t r iggered  in t he  yeas t  b y  c a t a b o l i t e  
derepress ion  ~. 

The  second set  of e x p e r i m e n t s  (Figure) shows t he  effect  
of va r ious  c o n c e n t r a t i o n s  of sucrose  on  t he  organel les .  
P 3-10  K pel le ts  were  p r e p a r e d  f rom a cu l tu re  de repressed  
b y  t r a n s f e r  to  40 m M  ace t a t e  for 1 day.  E a c h  pe l le t  was  
su spended  in 32% (1.137 g x  cm-3),  40% (1.176 g x  cm -3) 
a n d  50% (1.230 g x  cm -a) sucrose  (1 m M  in E D T A ) ,  a n d  
t h e  suspens ions  were sub jec t ed  to  i sopycnic  cen t r i fuga -  
t ion .  The  f r a c t i o n a t i o n  profi le  of t h e  pe l le t  suspended  in 
32% sucrose  shows 2 d iscre te  peaks  of I L  ac t iv i ty ,  a t  
1.143 g x  cm -s and  1.219 g x  cm -3 r e spec t ive ly  (Figure  A). 
T h e  c e n t r i f u g a t i o n  p a t t e r n  of t he  pe l le t  in 40% sucrose 
i nd i ca t e s  t h a t  t he  ' l i gh t '  p eak  of I L  is now sh i f t ed  to  a n  
a p p a r e n t  dens i t y  of 1.169 g x cm -8, whereas  t he  m a j o r  p e a k  
r e m a i n s  una f fec ted  (Figure  /3). F ina l ly ,  in  t he  g r a d i e n t  
o b t a i n e d  f rom t h e  pe l le t  su spended  in 50% sucrose, all  
of t he  I L  a c t i v i t y  is conf ined  to a s ingle p e a k  w i t h  a m e a n  
d e n s i t y  of 1.219 g •  cm -3 (Figure  C). R e c e n t r i f u g a t i o n  of 
t h i s  b a n d  a f t e r  d i lu t ion  to  39.5% (1.173 g x  cm -3) sucrose 
(1 m M  in E D T A )  gives t he  I L  profi le  p l o t t e d  in F igure  D. 
The  p rev ious ly  h o m o g e n e o u s  b a n d  is now  spl i t  in  two ;  
t he  f i r s t  one r e t a in s  i ts  or ig ina l  dens i ty ,  t he  second one 
equ i l ib ra t e s  a t  1.180 g x cm -3  

The  v a l u e  of 1.219 g x c m  -a r ep resen t s  t he  t yp i ca l  
d e n s i t y  of G L P s  i so la ted  f rom derepressed  cul tures .  
T r e a t m e n t  w i t h  lower  sucrose c o n c e n t r a t i o n s  yields  a n  
a t y p i c a l  p o p u l a t i o n  of bodies  whose  dens i t i e s  closely 
a p p r o x i m a t e  to  t h e  d e n s i t y  of t h e  suspend ing  m ed i um.  In  
c o n t r a s t  to  t h e  GLPs ,  t h e  dens i t y  of t he  m i t o c h o n d r i a l  
s t r o m a  is una f f ec t ed  b y  these  change  in t o n i c i t y  of t h e  
med ium.  Regard less  of t he  sucrose concen t r a t i on ,  t he  
N A D  I D H  peaks  cons i s t en t l y  a r o u n d  1.195 g x c m  -3 
However ,  ou r  resu l t s  do n o t  p rec lude  t h e  poss ib i l i ty  t h a t  
more  sub t l e  Mte ra t i ons  of t h e  m i t o c h o n d r i a  m i g h t  t a k e  
place, for i n s t a n c e  a s t r i p p i n g  of t he  ou t e r  m e m b r a n e .  

Th i s  sh i f t  of d e n s i t y  a f fec t ing  t h e  G L P s  u p o n  d i lu t ion  
r e m a i n e d  u n n o t i c e d  a t  t he  t i m e  we r epo r t ed  t h a t  a N A D  
m a l a t e  d e h y d r o g e n a s e  was assoc ia ted  w i t h  t h e m  ~. 
W e  now u n d e r s t a n d  t h a t  t h i s  resu l t  was  a n  a r t e f ac t  
r e su l t i ng  f rom our  pu r i f i ca t i on  procedure .  Comple te  
s e p a r a t i o n  of G L P s  I rom m i t o c h o n d r i a  b y  r a t e  cent r i fu-  

ga t ion  d e m o n s t r a t e s  t h a t  t he  p a r t i c u l a t e  m a l a t e  dehydro -  
genase  a n d  c i t r a t e  s y n t h e t a s e  are  specif ical ly  assoc ia ted  
w i t h  t he  m i t o c h o n d r i a  (to be  r e p o r t e d  elsewhere).  

The  l ab i l i t y  of mic robod ies  in  h o m o g e n i z a t i o n  med ia  is 
a d i f f i cu l ty  exper i enced  b y  m a n y  inves t i ga to r s  1, s. F r o m  
our  da ta ,  i t  appea r s  t h a t  G L P s  e x h i b i t  a h i g h  s ens i t i v i t y  
to  t he  t o n i c i t y  of t he  s u r r o u n d i n g  med ium,  wh ich  is 
a p p a r e n t l y  assoc ia ted  w i t h  t he  suppres s ion  of a pe rme-  
ab i l i t y  ba r r i e r  m a i n t a i n i n g  t he  d e n s i t y  cha rac t e r i s t i c  of 
t he  i n t a c t  par t ic les .  Once t h i s  p e r m e a b i l i t y  b a r r i e r  is 
abol ished,  t he  G L P s  assume  t h e  dens i ty  of t he  su r round -  
ing med ium.  However ,  even  these  a l t e red  par t ic les  do no t  
release r ap id ly  t h e  b u l k  of t h e i r  e n z y m a t i c  c o n t e n t  as t h e y  
do, for ins tance ,  u p o n  aging  for 3 h a t  r oom t e m p e r a t u r e ,  
or  u p o n  t r e a t m e n t  w i t h  T R I T O N  X-100. 

I n  conclusion,  t he  a p p a r e n t  d e n s i t y  of t he  G L P s  
i so la t ed  f rom Neurospora u n d e r  our  e x p e r i m e n t a l  con- 
d i t ions  is a f fec ted  b y  2 i n d e p e n d e n t  fac tors :  1. t he  n a t u r e  
of t he  c a r b o n  source in t he  g r o w t h  m e d i u m ;  2. t i le t o n i c i t y  
of t he  suspend ing  med ium,  The  dens i t y  of t h e  mi to -  
chondr ia ,  however ,  is d e p e n d e n t  on ly  on  t he  g r o w t h  
condi t ions .  

Rdsumd. Des m i t o c h o n d r i e s  et  des pa r t i cu les  pos s6dan t  
ce r ta ines  ca rac t6 r i s t iques  des pe roxysomes  on t  6t6 isol6es 
du  Neurospora erassa p a r  c e n t r i f u g a t i o n  i sopycnique .  
Lorsqu 'e l les  son t  ex t r a i t e s  d ' u n e  cu l tu re  r6prim6e,  les 
m i t o c h o n d r i e s  on t  une  dens i t6  a p p a r e n t e  de 1,182 g x cm -3, 
les pa r t i cu les  peroxysomales ,  de 1,205 g •  cm -3. Isol6es 
d ' u n e  cu l tu re  c o m p l 6 t e m e n t  d4r6prim6e,  les dens i t6s  
respec t ives  son t  de 1,205 g •  cm - a e t  de 1,219 g x  cm -3. La  
dens i t6  a p p a r e n t e  des pa r t i cu les  peroxysomales ,  ma i s  
non  celle du  s t r o m a  mi tochondr i a l ,  e s t  f o r t e m e n t  affect6e 
p a r  des chocs  h y p o t o n i q u e s  m6naggs.  
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Inh ib i t ion  of Rat  T e s t i c u l a r  M o n o a m i n e  O x i d a s e  
X - I r r a d i a t i o n  1 

M o n o a m i n e  oxidase,  a d e a m i n a t i n g  enzyme,  (MAO,. 
M o n o a m i n e  : O 2 ox ido reduc ta se  (Deamina t ing )  EC. 1.4.3.4.), 
and  endogenous  5 - h y d r o x y t r y p t a m i n e  (serotonin,  5-HT),  
a s u b s t r a t e  of t e s t i cu l a r  MAO are b o t h  n o r m a l l y  p r e sen t  
in  r a t  testes2-~ and  h a v e  been  s h o w n  to  undergo  changes  
w i t h  m a t u r a t i o n  of t h i s  o rgan  s. 5-HT, a r a d i o p r o t e c t i v e  
agent ,  is decreased  in t h e  h y p o t h a l a m u s  7, blood, a n d  
spleen s, a f t e r  i r r ad ia t ion .  Inc reased  a m o u n t s  of 5-hy- 
d roxy indo le  acet ic  acid (5-HIAA)  ( d e a m i n a t e d  p r o d u c t  of 
5 -HT m e t a b o l i s m  b y  MAO) a p p e a r  in  t he  u r ine  s, 10 a n d  
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l iver  1~ a f te r  X- i r r ad ia t ion .  Since no  a t t e m p t  has  been  
m a d e  to  follow te s t i cu la r  MAO a c t i v i t y  a f te r  X- i r r ad ia t ion ,  
we u n d e r t o o k  these  i nves t iga t ions  to  d e t e r m i n e  if i r rad ia -  
t ion  a l te rs  t e s t i cu la r  MAO a c t i v i t y  and  if So, how  such  
changes  are  r e l a t ed  to  t e s t i cu ia r  f unc t i on  as ev idenced  b y  
changes  in t e s t i cu la r  weight .  

Materials and methods. 56 male  r a t s  ( H o l t z m a n  s t ra in)  
were i r r ad i a t ed  w i t h  250 R of who le -body  X - i r r a d i a t i o n  
(12 weeks of age), us ing  p rev ious ly  descr ibed  m e t h o d s  ~2. 
56 c o m p a r a b l e  an ima l s  were s h a m  i r r ad i a t ed  to  serve as 
controls .  P r io r  to  a n d  a f t e r  i r r ad i a t i on  t he  a m i n a l s  were 
housed  in our  smal l  e n v i r o n m e n t  con t ro l l ed  a n i m a l  
l a b o r a t o r y  w i t h  feed and  w a t e r  g iven  ad  l i b i t um.  3 
an ima l s  were sacr i f iced f rom b o t h  t h e  con t ro l  a n d  t he  
i r r ad i a t ed  groups  accord ing  to  t he  fol lowing schedule :  
1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 42, 52, 68, 80 a n d  
153 days  a f te r  t r e a t m e n t .  A t  sacrifice t h e  an i m a l s  were 

Changes in rat homogenized whole testieular monoamine oxidase 
(MAO) activity at various time intervals after 250 R of X-irradiation 

Treatment Days after Mean testicular MAO P value 
irradiation activity (C/10 m • l0 s) 

Control 1 57.20 
Irradiated 1 69.00 

Control 4 175.70 
Irradiated 4 156.50 

Control 7 158.80 
Irradiated 7 259.19 

Control 10 55.70 
Irradiated 160.64 

Control 13 62.62 
Irradiated 13 89.64 

Control 16 20.24 
Irradiated 16 40.90 

Control 19 50.78 
Irradiated 19 19.53 

Control 22 28.06 
Irradiated 22 8.71 

Control 25 15.71 
Irradiated 25 9.58 

Control 28 22.45 
Irradiated 28 11.94 

Control 31 39.05 
Irradiated 31 11.80 

Control 42 20.07 
Irradiated 42 17.92 

P > 0.50 

P > 0.50 / 

P ~ 0.05 = 

P < 0.10~ 

P < 0.05 ~' 

P > 50.0 

Group mean comparison of irradiated animals compared to controls. 

weighed,  ki l led wi th  e the r  anes thes ia ,  and  t h e i r  t e s t e s  
removed ,  chi l led in ice-cold 0.1 M p h o s p h a t e  buffer  1~, 
t r i m m e d ,  weighed,  and  decapsu la ted .  

Semini fe rous  t u b u l e s  were s u b s e q u e n t l y  t eased  f r o m  
t h e  i n t e r s t i t i a l  cells z*, a n d  a l iquo t s  of e i the r  t eased-  
t ubu le s  or homogen ized  t e s t i cu l a r  t i s sue  p r e p a r a t i o n s  
were assayed  for MAO ac t i v i t yK  MAO a c t i v i t y  was  
m e a s u r e d  b y  t he  a m o u n t  of r a d i o a c t i v e l y  labe led  se ro ton in  
t h a t  was  c o n v e r t e d  in to  5 -hydroxy indo le  acet ic  acid w h i c h  
was t h e n  e x t r a c t e d  in to  e t h y l  ace ta te ,  i so la ted  b y  t h i n  
l ayer  c h r o m a t o g r a p h y ,  a n d  c o u n t e d  in a l iqu id  sc in t i l la -  
t i on  counter .  A m e a n  compar i son  ana lys i s  was  used t o  
t e s t  for  s t a t i s t i ca l  s ignif icance b e t w e e n  groups  of a n i m a l s  
for a g iven  t i m e  period.  

Results. Tes t i cu la r  MAO a c t i v i t y  of t h e  i r r a d i a t e d  
an ima l s  (Table) was  h ighe r  t h a n  con t ro l  va lues  f rom 
7-16  days  a f t e r  t r e a t m e n t  a n d  lower  f rom d a y  19 to  31. 
Tes t i cu la r  we igh ts  s ign i f i can t ly  decl ined ( P  < 0.05) f rom 
day  7 to  52 (Figure  1). MAO a c t i v i t y  of t h e  semin i fe rous  
t ubu l e s  (Figure  2) was  depressed  f rom 42-68  days  a f t e r  
t r e a t m e n t .  MAO a c t i v i t y  was  increased  80 days  a f t e r  
i r r ad i a t i on  c o n c o m i t a n t  w i t h  a s ign i f i can t  increase  in 
t e s t i cu la r  we igh t  a n d  r egene ra t i on  of t h e  semin i fe rous  
tubu les .  MAO a c t i v i t y  a t  153 days  a f t e r  t r e a t m e n t  was  
n o t  s ign i f i can t ly  d i f fe ren t  be tween  t h e  two  groups  of 
an imals .  MAO a c t i v i t y  of t he  con t ro l  an ima l s  decl ined 
f rom 42 t h r o u g h  153 days  a f t e r  i r r a d i a t i o n  a n d  p receded  
t he  no t i ceab le  decl ine in  t e s t i cu la r  we igh t  a f t e r  152 days  
of age (68 days  a f t e r  t r e a t m e n t ) .  

Discussion. The  increase  in t e s t i cu la r  MAO a c t i v i t y  in  
t he  •  an imals ,  n o t e d  f rom 7 t h r o u g h  16 days  a f t e r  
i r r ad i a t i on  agrees  w i t h  f ind ings  of o t h e r  workers  who  
h a v e  obse rved  increased  5 - H I A A  excre t ion  in t h e  u r ine  

25. 

CPMxl0 E 
2s 

1.5 ~ ~ -  

1.0 \ " S  
0.5 

o ~ ge s8 rio IsY 
Days after irradiation 

Fig. 2. Changes in Monoamine oxidase act iv i ty  of seminiferous 
tubules after treatment of male rats wi th 250 R of whole-body 
X-irradiation expressed on a per animal basis, 

11 G. g. GERBER and J. DEROS, Biophysik 8, 9 (1971). 
i s  L. C. ELLIS and K. R. VA~r KAMPE~r Radiation Res. 48, 146 (1971) 
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Fig. 1. Changes in testicular weight after treatment of male rats with 250 R of whole-body X-irradiation. 
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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 
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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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