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R i n g e r  so lu t ion  a t  37~ ae ra t ed  w i t h  95% O 2 a n d  5 %  
CO~ w i t h  a p inea l  f ract ion,  and  6 male  mice  h y p o t h a l a m i  
i n c u b a t e d  a lone  served  as a control .  

The  i n c u b a t i o n  l iquid  was used for  t he  i n c u b a t i o n  
w i t h  3 ma le  mice  an t e r i o r  h y p o p h y s e s  for  3 h u n d e r  the  
same  e x p e r i m e n t a l  condi t ions ,  to  d e t e r m i n e  t he  gonado-  
t r o p i n  re leas ing  ac t iv i ty .  Af te r  c en t r i f uga t i on  of th i s  
second i n c u b a t i o n  l iquid,  t he  s u p e r n a t a n t  was in jec ted  
s.c. in  5 in jec t ions  in to  6 i m m a t u r e  21-day-old  f e m a l e  
Swiss mice of 7-8  g b o d y  we igh t  wh ich  h a d  been  sensi t ized 
j u s t  before  t he  f i rs t  i n j ec t ion  w i t h  0.25 I U  of h u m a n  
chor ionic  g o n a d o t r o p h i n  (HCG). A u t o p s y  was car r ied  ou t  
18 h a f t e r  t h e  las t  in jec t ion .  W e  c o m p a r e d  the  ave rage  
v a l u e  of t h e  o v a r y  weights  a n d  t h e  ave rage  va lue  of t h e  
u t e r i ne  we igh t s  of t he  groups.  S t a n d a r d  errors  of t h e  
m e a n s  were ca lcu la ted .  

The  i n c u b a t e d  h y p o t h a l a m i ,  w i t h  and  w i t h o u t  a p inea l  
f rac t ion,  were e x t r a c t e d  to d e t e r m i n e  t h e i r  c o n t e n t  of 
g o n a d o t r o p i n  re leas ing a c t i v i t y  b y  i n c u b a t i n g  t h e  lyo- 
ph i l ized  h y p o t h a l a m i c  e x t r a c t  w i t h  3 mice  an t e r i o r  
h y p o p h y s e s  as descr ibed  before.  For  de ta i l s  of the  m e t h o d  
see I~OSZKOWSKA e t  al. l. 

Results with /ruction F3. (Original  S e p h a d e x  G-25 F3 
e x t r a c t e d  w i t h  py r id ine  ace ta te ,  see ~). W e  found  t h a t  t h e  
h y p o t h a l a m i  of ma le  mice  i n c u b a t e d  in t he  presence  of t he  
p inea l  e x t r a c t  secre ted less h y p o p h y s i o t r o p i c  h o r m o n e  
t h a n  d id  those  h y p o t h a l a m i  i n c u b a t e d  a lone  in Krebs-  
R inge r  solut ion.  I n  a d d i t i o n ,  t h e  h y p o t h a l a m i  incuba ted .  
in  t h e  p resence  of t h a t  S e p h a d e x  G-25 f r ac t ion  F3 h a d  a 
h ighe r  c o n t e n t  of h y p o p h y s i o t r o p i c  factor(s)  t h a n  t he  
con t ro l  h y p o t h a l a m i .  In  conclusion,  i t  c lear ly  appea r s  
t h a t  in t h e  case of t he  Sephadex  G-25 f rac t ion  F3, i ts  
ac t ion  on t he  h y p o t h a l a m i c  h y p o p h y s i o t r o p i c  a c t i v i t y  is 
to  i n h i b i t  t he  secre t ion  of h y p o p h y s i o t r o p i c  h o r m o n e s  in 
r a t  ~ a n d  mice. 

Results with/faction UM-2R. H y p o t h a l a m i  i n c u b a t e d  
in t h e  presence  of U M - 2 R  showed a h igh ly  s ign i f ican t  
decrease  in t he  secre t ion of h y p o p h y s i o t r o p i c  h o r m o n e  
c o m p a r e d  w i t h  t he  controls .  I n  a d d i t i o n  these  hypo-  

t h a l a m i  showed  a ce r t a in  decrease  in the  h y p o p h y s i o -  
t rop ic  fac tors  con ten t ,  wh ich  c o n t r a s t s  w i t h  t he  s i t u a t i o n  
we found  in the  case of h y p o t h a l a m i  i n c u b a t e d  w i t h  our  
or ig inal  Sephadex  G-25 f rac t ion  F3 (Figure 1). W e  can  
on ly  def ine t he  molecu la r  we igh t  of the  subs t ances  in  
U M - 2 R  as be ing  g rea te r  t h a n  1000. I t  does no t  seem 
possible,  therefore ,  to  compa re  t he  i n h i b i t i n g  a c t i v i t y  in  
th i s  f r ac t ion  w i t h  t h a t  in  our  or ig inal  S e p h a d e x  G-25 
f rac t ion  F3. 

Results with the /ruction UM-O5R. The  h y p o t h a l a l n i  
i n c u b a t e d  w i t h  U M - 0 5 R  showed an  increased  hypophys io -  
t rop ic  ac t iv i ty ,  s ince b o t h  t he  i n c u b a t i o n  m e d i u m  a n d  
t he  h y p o t h a l a m i  ec t rac t s  t e s t ed  fol lowing i n c u b a t i o n  
w i t h  U M - 0 5 R  s t i m u l a t e d  an  increased  secre t ion  of p i tu -  
i t a r y  g o n a d o t r o p i n  c o m p a r e d  w i t h  t h e  secre t ion  s t imul -  
a t ed  b y  t he  i n c u b a t i o n  m e d i u m  and  t he  h y p o t h a l a m i c  
e x t r a c t  f rom cont ro l  e x p e r i m e n t s  (Figure 2). I t  seems, 
therefore ,  t h a t  we are in t he  presence  of a f ac to r  wh ich  
s t imu la t e s  h y p o t h a l a m i c  ac t iv i ty ,  a n d  which  ha s  a 
molecu la r  we igh t  be tween  500 and  1000. Thus,  we m a y  
conclude  t h a t  t he  p inea l  con ta ins  ac t ive  principles ,  o the r  
t h a n  m e l a t o n i n  ~, capab le  of ac t ing  v ia  t he  h y p o t h a l a m u s .  
I t  m u s t  be  noted,  however ,  t h a t  BENSON et  al. 5 and  EBELS 
and  BENSON 4, us ing  a b ioassay  based  on  t he  c o m p e n s a t o r y  
ova r i an  h y p e r t r o p h y  in un i l a t e r a l l y  ova r i ec tomized  a d u l t  
mice, h a v e  r epo r t ed  t h a t  t he  p inea l  f r ac t ion  U M - 0 5 R  
con ta ins  an  i n h i b i t i n g  ac t iv i ty .  W i t h  U M - 2 R  t h e y  unab le  
to  p r e v e n t  t he  c o m p e n s a t o r y  h y p e r t r o p h y .  I t  is the re fo re  
ev iden t  t h a t  w i t h  these  2 p inea l  f rac t ions  one m u s t  
envisage  in v ivo  in add i t i on  to  in v i t ro  exper imen t s .  

Rdsumd. On a @tudi6 sur  la souris  t ro is  f rac t ions  6pi- 
physa i re s  d i f f6rentes :  lea f rac t ions  S e p h a d e x  G-25 F3, 
UM-2R,  UM-05R.  La  f rac t ion  @ i p h y s a i r e  S e p h a d e x  G-25 
F3 inh ibe  l ' ac t iv i t6  h y p o t h a l a m i q u e  h y p o p h y s i o t r o p e  en  
e m p 6 c h a n t  son excr6t ion.  La  f r ac t ion  U M - 2 R  inh ibe  
auss i  b ien  l ' excr~t ion  que  la syn th~se  des fac teurs  hypo-  
phys io t ropes .  L a  f r ac t ion  U M - 0 5 R  se r6vgle capab le  de 
s t imu le r  l ' ac t iv i t6  h y p o t h a l a m i q u e  hypophys io t rope .  
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Fig. 2. Weights of the ovaries of mice after injection of the incubation 
liquid (left) and extract (right) of mice hypothalamus incubated 
with and without a sheep pineal fraction UM-05R. D 263, D 264 are 
the codes of two different Sephadex G 25 columns from which UM- 
05R are prepared. H, hypothalamus. * p < 5%. ** p < 1%. 
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Distr ibut ion  of Vi tamin  Ds: Evidence of Accumula t ion  in Renal  P r o x i m a l  Tubul i  and 
Thyro id  Parafol l icular Cells 

The  convers ion  of v i t a m i n  D S to t he  ac t ive  me tabo l i t e s ,  can  exp la in  t h e  t ime  lag be tween  t he  a d m i n i s t r a t i o n  of 
25-hydroxycholeca lc i fe ro l  (25-HCC) a n d  1 ,25-d ihydro-  v i t a m i n  D S a n d  i ts  hype rca l caemic  effect, p roposed  to be 
xycholeca lc i fero l  (1, 25-DHCC), has  been  shown  to t ake  m e d i a t e d  t h r o u g h  an  ac t ion  on  in t e s t ine  and  bone  a-5. I n  
place  in l iver  a n d  k i d n e y  respect ive ly l ,~ .  These  processes  t he  p r e s e n t  i nves t i ga t i on  we h a v e  used who le -body  
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Fig. 1. Autoradiogram of a pregnant mouse 24 h after s.c. injection of vi tamin Da-4-1~C. The highest aeeumuiation of radioactivity (light 
areas) can be observed in certain parts of the cortex of the kidney, in the yolk sac epithelium and in the intestinal contents. There is also 
a relatively high radioactivity in the liver. Note the 10w radioactivity in the fetus. 

a u t o r a d i o g r a p h y  to  s t u d y  t h e  d i s t r i b u t i o n  p i c t u r e s  
o b t a i n e d  a t  d i f f e r e n t  t i m e  i n t e r v a l s  a f t e r  t h e  i n j e c t i o n  of 
1*C-label led v i t a m i n  D 3 t o  mice .  O u r  a i m  h a s  b e e n  to  
d e t e r m i n e  w h e t h e r  t h e  d i s t r i b u t i o n  p a t t e r n s  c a n  be  
c o r r e l a t e d  to  p r e s u m e d  s i t e s  of  m e t a b o l i s m  of  v i t a m i n  
D a a n d  p o s s i b l e  s i t e s  of  p h y s i o l o g i c a l  a c t i on .  

T w o  m a l e  a n d  2 p r e g n a n t  f e m a l e  C 5 7 B L  m i c e  w e r e  
i n j e c t e d  s.c.  w i t h  v i t a m i n  Da-4-x4C (T he  I R a d i o c h e m i c a l  
C e n t r e  A m e r s h a m ,  spec .  ac t .  83 ,8  ~ C i / m g ;  d o s e / a n i m a l  
12,5 ~g) d i s s o l v e d  in  0.1 m l  d i m e t h y l  s u l f o x i d e .  T h e  

a n i m a l s  we re  k i l l ed  a t  1 h (male)  8 h (male) ,  24 h ( female) ,  
a n d  96 h ( female)  a f t e r  i n j e c t i o n .  A u t o r a d i o g r a p h y  of  
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Fig. 2. Detail of whole-body autoradio- 
gram O f a mouse 24 h after s.c.injection 
of vi tamin Ds-4-t4C, showing the accu- 
mulation of radioactivity in the kidney. 
There is a high radioactivity in certain 
areas of the Iabyrinthic part  of the cor- 
tex, most probably the convoluted por- 
tion of the proximal tubuli. 
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a) 

b) 

Fig. 3. a) Detail of a whole-body 
autoradiogram of a mouse 8 h after 
s.c. injection of vis Da-4-14C. 
b} The corresponding section stain- 
ed with haematoxylin-eosin. The 
uptake of radioactivityin the thy- 
roid is highest at certain localities 
which do not entirely coincide 
with follicles, and it is thus possible 
that the activity represents an 
accumulation in the ealcitonin- 
producing parafollicular cells. The 
radioactivity in the parathyroid 
is low. 

who le -body  sagi t ta l  f reeze-dried sect ions of the  mice 6 was 
per formed at  - -15~  to avoid diffusion of fat-soluble 
mater ia l  7. The order  of isotope concen t ra t ion  in the  organs 
was de t e rmined  by  dens i tomet r i c  compar i son  wi th  a 
s t anda rd  isotopic s ta i rcase s . 

The  an to rad idgrams  showed t h a t  a t  shor t  survival  
t imes  (1 and  8 h) there  was a h igh accumula t ion  of radio- 
ac t iv i ty  in the  liver, while the  up take  in the  k idneys  was 
re la t ive ly  low and  evenly  d is t r ibuted .  At  longer survival  
t imes,  in contras t ,  the re  was a h igh and  well localized 
up take  in the  k idneys  while the  concen t ra t ion  in the  liver 
was cons iderably  lower (Figur 1, Table). Wi th in  the  k idneys  
the  r ad ioac t iv i ty  was concen t ra t ed  to cer ta in  areas of the  
l abyr in th ic  p a r t  of the  cortex,  mos t  p robab ly  the  con- 
volu ted  por t ion  of the  p rox imal  tfibuli  (Figure 2). The 
rad ioac t iv i ty  was low in the  pelvis of the  k idney  and in 
the  u r inary  bladder .  The delayed up take  of the  radio- 
ac t iv i ty  in the  k idneys  indica ted  t h a t  a metabol i te ,  and  

no t  v i t amin  D a itself, was responsible  for the  accumula-  
t ion observed here. I t  is possible t h a t  th is  metab0l i t e  is 
25-HCC, which is known to  be conver ted  to  1, 25-DHCC 
in the  kidneys3. 1, 25-DHCC, which has been considered 
to be a hormone  5, migh t  also be s tored at  i ts  place of 
format ion.  

In  bone there  was a marked ly  low up take  dur ing  all 
the  observed t ime  intervals ,  b o t h  in p e r m a n e n t  bone and 
in g rowth  zones. On the  o ther  hand,  there  was an accumu-  
la t ion in connect ive  t issue associated wi th  bone, and also 
elsewhere, and in bone marrow.  I t  is possible t h a t  in non-  
rachi t ic  animals  the  act ive metabo l i t es  are p resen t  in low 
concen t ra t ions  in bone cells, which  are considered to be 

S. UL~BERC, Aeta Radiol., suppl. 118, 1 (1954). 
L. E. APPI~LOREN, Acts physiol, seand., suppl. 301, 1 (1967). 

s M. BERLIN and S. ULLBERO Archs envir. Health 6, 589 (1963). 
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t a r g e t  cells for t he  v i t amin .  If  t he  u p t a k e  of v i t a m i n  D in 
bone  is to  be m e a s u r e d  b y  q u a n t i t a t i v e  d e t e r m i n a t i o n  of 
e x t r a c t s  f rom homogena te s ,  t he  re la t ive ly  h igh  u p t a k e  in 
bone  m a r r o w  and  s u r r o u n d i n g  connec t ive  t i ssue  m i g h t  be  
i n t e r p r e t e d  e r roneous ly  as an  a c c m n u l a t i o n  in bone.  The  
a c c u m u l a t i o n  of r a d i o a c t i v i t y  in  connec t ive  t i ssue  m a y  
be  of s ignif icance w i t h  r ega rd  to  t he  r epo r t ed  s t i m u l a t o r y  
effect  of v i t a m i n  D on bone  col lagen synthesis% 

There  was on ly  m o d e r a t e  a c c u m u l a t i o n  of r a d i o a c t i v i t y  
in  t he  i n t e s t i na l  mucosa  d u r i n g  the  whole obs e r va t i on  
period.  Because  of t he  h i g h  i n t e s t i na l  r a d i o a c t i v i t y  
con ten t ,  and  because  of a p r o b a b l e  a b s o r p t i o n  of radio-  
a c t i v i t y  f rom the  lumen,  t he  s ignif icance of these  resul t s  
is dif f icul t  to  in t e rp re t .  

An  in te res t ing  f ind ing  was the  re la t ive ly  h i g h  accumula -  
t i on  of r a d i o a c t i v i t y  in  ce r t a in  endocr ine  o rgans  such as 
t h e  thyro id ,  hypophys i s ,  a n d  ad rena l  cortex.  As can  be  
seen in F igure  3, t he  u p t a k e  in t he  t h y r o i d  is h ighes t  a t  
ce r t a in  localities,  wh ich  do no t  en t i re ly  coincide w i t h  
follicles, and  i t  is t h u s  possible  t h a t  t he  ac t i v i t y  r ep resen t s  

Semiquantitative evaluation of whoie-body autoradiograms after 
s.c. injection of vitamin Da-4-1~C 

Time (h) 

1 8 24 . 96 

Kidney (parts of cortex) 16 ' 128 1024 1024 
Liver 128 256 256 128 
Mueosa of small intestine 128 128 128 128 
Thyroid 8 128 128 64 
Hypophysis 8 128 128 64 
Adrenal cortex 8 128 128 64 
Brown fat 8 128 128 128 
Bone marrow 4 128 128 32 
Connective tissue 4 16 128 128 
Blood 4 16 64 32 
Intestinal contents 512 512 1024 512 

an  a c c u m u l a t i o n  in t he  ca lc i ton in -p roduc ing  parafo l l icu lar  
cells. The  ac t i v i t y  in  t he  p a r a t h y r o i d ,  however ,  is low 
(Figure 3). Calc i tonin  ha s  been  shown  to  enhance  t h e  
p r o d u c t i o n  of 1,25-Dt-ICC in t h e  k idneys  of r a t s  1~ 
V i t a m i n  D causes a d e g r a n u l a t i o n  of t h e  parafo l t icu la r  
ceils in  cows also in t he  absence  of s ign i f ican t  hype r -  
ca lcaemia  u.  A d i rec t  effect  of v i t a m i n  D on t he  pa r s -  
fol l icular  cells m i g h t  be  cons idered  as a possible  l ink  in 
the  compl i ca t ed  regu la t ion  of t h e  ca lc ium-homeos tas i s .  

I n  t h e  fetus,  t he  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  was 
v e r y  low 24 h a f te r  in ject ion.  However ,  a f te r  4 days  the  
c o n c e n t r a t i o n  was as h i g h  as in  t he  mothe r ,  and  the  
d i s t r i b u t i o n  p a t t e r n  was also s imi la r  to  t h a t  seen in t he  
m o t h e r  a t  t h i s  long t i m e  a f te r  in ject ion.  Thus ,  t he re  was a 
localized u p t a k e  of r a d i o a c t i v i t y  in  ce r t a in  areas  of the  
k idney.  The  u p t a k e s  in thy ro id ,  ad rena l  cor tex  a n d  hypo-  
phys i s  seemed to  be  re la t ive ly  a l i t t l e  h igher  t h a n  in t he  
mo the r .  The  de layed  u p t a k e  in t he  fe tus  m a y  ind ica te  
t h a t  a me tabo l i t e ,  and  no t  v i t a m i n  D 3 itself, is t r a n s f e r r e d  
to  t h e  fetus.  The  a c c u m u l a t i o n  in t he  fe ta l  k i d n e y  m a y  
also suggest  t h a t  t he  fe tus  has  t he  ab i l i ty  to  conve r t  
25-HCC to 1,25-DHCC. I t  ha s  been  c la imed t h a t  t he  
fe tus  c a n n o t  me tabo l i ze  v i t a m i n  Da and  t h a t  25-HCC 
r a t h e r  t h a n  v i t a m i n  D 3 passes  to  t h e  fe tus  1~. The re  was 
Mso an  a c c u m u l a t i o n  of r a d i o a c t i v i t y  in  t h e  yolk  sac 
ep i the l ium,  as has  been  found  for a n u m b e r  of o the r  
substancesXa. I t s  i m p o r t a n c e  is, however ,  no t  well  under -  
stood, 

Zusammen/assung. Mit  Hilfe der  G a n z k 6 r p e r - A u t o r a d i o -  
g r a p h i e t e c h n i k  k o n n t e  n a c h  Z u f u h r  yon  V i t a m i n  Da-4-14C 
an  M~iusen der  Nachweis  e iner  r a d i o a k t i v e n  A n s a m m l u n g  
in gewissen Geb ie t en  (Labyr in th )  der  N ie ren r inde  sowie 
der  T h y r o i d e a  e r b r a c h t  werden,  die m6gl icherweise  m i t  
parafollikul~Lren Zellen iden t i sch  ist. 
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The radioactivity in different organs was compared with autoradio- 
grams of simultanebusly exposed 14C-isotope-staircases s. These 
consisted of 10 steps of increasing isotope concentration in the geo- 
metric series 21 (2), 22 (4), 23 (8) ... 2 l~ (1024). The radioactivity for the 
different localities is expressed as the relative isotope concentration 
of the staircase step with which it matched. The radioactivity in bone 
never exceeded the lowest step of the staircase, and has therefore not 
been included in the table. 
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Asymmetrical  Responses to Directional Selection for Radiation Resistance and 
Sensitivity in Drosophila 

Gene t i c  v a r i a t i o n  for r es i s t ance  a n d  sens i t i v i t y  to  
e x t r e m e l y  h i g h  doses of 6~ y - r ad i a t i on  ha s  been  r epo r t ed  
in  D. melanogasterl-3; as assessed b y  scor ing pe rcen t age  
m o r t a l i t y  a f te r  sho r t  per iods  of t ime.  I n  t h i s  ar t ic le  we 
r epo r t  on an  a t t e m p t  a t  exp lo i t ing  such  genet ic  v a r i a t i o n  
b y  ca r ry ing  ou t  d i r ec t i ona l  selection.  Since t he  h i g h  doses 
of r a d i a t i o n  used lead to  i m m e d i a t e  s te r i l i za t ion  a n d  ear ly  
dea th ,  i t  was  necessa ry  to  e m p l o y  a m e t h o d  of sib- 
se lect ion ~ whe re  se lect ion is based  on ly  on  t he  va lues  of 
re la t ives .  A response  to  se lect ion in  such  c i r cums tances  
impl ies  t h a t  t he  h e r e d i t a r y  v a r i a b i l i t y  m u s t  a i ready  be  
p r e sen t  in  t h e  popu la t ion ,  as t he  selected flies are neve r  
t h e m s e l v e s  exposed to  t he  se lect ive  agent ,  

The  e x p e r i m e n t s  were s t a r t e d  f rom s t r a ins  set  up  f rom 
single i n s e m i n a t e d  females  col lected f rom a p o p u l a t i o n  
p o l y m o r p h i c  for r ad io res i s t ance  a t  Leslie M a n o r  (LM) nea r  
Camperdown ,  Vic to r i a  in  1965 ~. In i t ia l ly ,  3 r e s i s t an t  LM 
s t r a in s  were crossed t o g e t h e r  a n d  3 sens i t ive  LM s t r a i n s  
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