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m a c r o p h a g e s .  I n  b o t h  ca se s ,  h o w e v e r ,  t h e  h i s t o l o g i c a l  
p a t t e r n  o f  t h e  m e t a m o r p h o s i s  r e a c t i o n  is v e r y  s i m i l a r .  

T h e s e  p r e l i m i n a r y  o b s e r v a t i o n s  s h o w  t h a t  in i s o l a t e d  
t a i l s  of  Xenopus  l a r v a e  a t y p i c a l  m e t a m o r p h i c  p a t t e r n  of  
t i s s u e  r e g r e s s i o n  m a y  be  e l i c i t ed  b y  t h y r o x i n e .  A c c o r d i n g  
to  o u r  p r e s e n t  e x p e r i e n c e ,  t h i s  r e s p o n s e  is h i g h l y  r e p r o -  
d u c i b l e ,  a n d  t a k e s  less  t i m e  in i s o l a t e d  t a i l s  t h a n  in  
i n t a c t  o n e s  of  s i m i l a r l y  t r e a t e d  t a d p o l e s .  T h e  p r o b l e m  as  
to  w h a t  a c c o u n t s  for  t h i s  d e l a y  in  m e t a m o r p h i c  r e a c t i o n  
n e e d s  f u r t h e r  i n v e s t i g a t i o n .  M e a n w h i l e  t h e  m e t h o d  o f  
i n d u c i n g  m e t a m o r p h o s i s  in i s o l a t e d  l a r v a l  t i s s u e s  m i g h t  
p r o v e  u s e f u l  in  s t u d i e s  o n  t h e  b i o c h e m i c a l  c h a n g e s  p r e -  
c e d i n g  t h e  d r a m a t i c  i n w ~ l u t i o n  o f  l a r v a l  s t r u c t u r e s  d u r i n g  
m e t a m o r p h o s i s  u. 

Fig. 1. Comparison of living tail tips on the 6th day of the metanmr- 
phosis experiment. A = untreated control, B typical example of 
metamorphic response upon addition of thyroxine (1:5 millionQ. 

6X actual size. 
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Zusammen/assung. l s o l i e r t e  S c h w a n z s p i t z e n  w m  X e n o -  
p u s l a r v e n  k 6 n n e n  d u r c h  T h y r o x i n b e h a n d l u n g  (1 : l - 1 : 5  M) 
z u r  M e t a m o r p h o s e  v e r a n l a s s t  w e r d e n ,  l ) ie  in vitro a u f -  
t r e t e n d e n  A b b a u w ) r g A n g e  i m  S c h w a n z g e w e b e  s i n d  d e n -  
l e n i g e n  de r  n o r m a l e n  M e t a m o r p h o s e ,  m i t  A u s n a h m e  d e r  
w e n i g e r  s t a r k  e n t w i c k e l t e n  G e f / i s s k a p i l l a r e n  u n d  d e r  f eh -  
lende.n B l u t z i r k u l a t i o n ,  d u r c h a u s  v e r g l e i c h b a r .  S c h w a n z -  
i so l a t e  s p r e c h e n  a u f  T h y r o x i n  r a s c h e r  a n  a l s  (lie Schw~inze  
y o n  g te ich  b e h a n d e l t e n  i n t a k t e n  I . a r v e n .  I s o l i e r t e  S c h w / i n -  
ze d i i r f t e n  s ich  in b e s o n d e r e m  M a s s e  e i g n e n  zu U n t e r s u -  
c h u n g e n  t iber  d e n  E i n f l u s s  v o n  T h y r o x i n  a u f  b i o c h e m i s c h e  
l ) e d i f f e r e n z i e r u n g s v o r g g n g e  in l a r v a l e n  G e w e b e n ,  

0 

Fig. "2: Histological changes in tail structures at nletamorphosis. Frontal sections of tail tips, 310 × .  A Control with well dcveloped 
muscle ceils (hi), vacuolated cells of notochord (N), thin epidermis (1,;) with underlying black pigment ceils. 1~ Induced metamorphosis  
after 6 days of thyroxine t raetment  (1 : 5 millions). Obvious change~: thickening of epidermis (t:), inwflution of muscle cells (M) and notochord 
(N), accumulation of black pigment. C "Fail undergoing: metamorphosis on tadpole, early stage of tissue regression. Blood capillary 

(B), visible between epidermis (El and degenerating muscle ceils (M). 

v a r i o u s  t a i l  s t r u c t u r e s ,  n a m e l y  t h i c k e n i n g  of  e p i d e r m i s ,  
m i g r a t i o n  of  p i g m e n t  cei ls ,  a n d  m o s t  c o n s p i c u o u s l y  t h e  
i n v o l u t i o n  o f  t h e  n o t o c h o r d ,  t h e  n e u r a l  t u b e  a n d  m u s c l e  
cells. In s e c t i o n s  o f  u n t r e a t e d  c o n t r o l s ,  no  s u c h  c h a n g e s  
a r e  n o t i c e d .  C o m p a r e d  to  t a i l s  u n d e r g o i n g  m e t a m o r p h o s i s  
o n  t a d p o l e s ,  i s o l a t e d  o n e s  a r e  l a c k i n g  a wel l  d e v e l o p e d  
s y s t e m  of  b l o o d  c a p i l l a r i e s  a n d  a p p a r e n t l y  c o n t a i n  f ewe r  
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Tissue Lipolytic Activity in Calciferol 
Intoxicated Rats 

I n  a p r e v i o u s  p a p e r  1 t h e  in vitro i n h i b i t o r y  e f f ec t  o f  
h i g h  c a l c i u m  a n d  m a g n e s i u m  c o n c e n t r a t i o n s  on  t i s s u e  
l i p o l y t i c  ( l i p o p r o t e i n o l y t i c )  a c t i v i t y  2-5 w a s  s h o w n .  T h e  
a b o v e  r e s u l t s  s t i m u l a t e d  f u r t h e r  work ,  w h e r e  t h e  e f f ec t  
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of mineral iza t ion,  following calciferol feeding, on the  l ip- 
o ty t ic  a c t i v i t y  was studied.  

Materials and Methods. Adul t  wh i t e  male  rats,  main-  
t a ined  on normal  l abo ra to ry  diet ,  were  used. Vi t amin  D 
in oil (Calciferol Spofa) was fed to  unanaes the t ized  ra ts  
(by means  of a syr inge wi th  a shor t  po lye thy lene  tub ing  
at tached) .  Aortae,  careful ly  freed of per iaor ta l  tissue, were 
dissected longi tudinal ly  and incuba ted  a t  37°C wi th  a 
l ipaemic  subs t ra te  for 90 min  a t  p H  7.6. I n  some experi-  
ments ,  hear t  breis were incuba ted  under  the  same con- 
ditions. Lipoly t ic  a c t i v i t y  was assayed by  t i t r a t ion  ~ of 
f a t t y  acids released f rom the  subst ra te ,  i. e. f rom h u m a n  
l ipaemic  serum di lu ted 1:1 wi th  NH4CI-NH a buffer• All  
vessels were shaken  cons t an t ly  dur ing  t h e  incubat ion .  

Results. Three  expe r imen ta l  series were performed,  
Macroscopical ly  al l  the  effects  of hype rv i t aminos i s  D as 
descr ibed b y  GILLMAN el al. ~ could be observed.  

Series A. A dose of 30 000 u. of Calciferol per  d a y  was 
fed for 6 days  to expe r imen ta l  animals .  Control  rats  were 
main ta ined  on normal  food intake,  while  the  exper imenta l  
animals  refused food af ter  the  4 th  day  of calciferol feed- 
ing. All the  animals  were killed the  day  af ter  the  last  v i t -  
amin  D adminis t ra t ion .  I n  compar ison  wi th  the  control  
ra t s  i t  was ev iden t  t h a t  the  t r ea ted  an imals  were s tarved.  
Macroscopical ly,  no  def ini te  changes  of t he  aor tae  could 
be observed.  There  was no difference in t h e  l ipoprote in-  
o ly t ic  a c t i v i t y  of the  aor tae  or  hear ts  be tween  the  two  
groups,  e i ther  on a we t  weight  o r  fat-free d ry  weight  basis. 
The  free f a t t y  acid con ten t  of se rum and ep id idymal  fa t  
was marked ly  increased in the  calciferol-fed rats .  I t  is 
obvious  t h a t  s t a rv ing  of the  expe r imen ta l  animals  in all  
p robabi l i ty  in ter fer red  in this  series and this  c i rcumstance  
had  to be e l imina ted  in the  nex t  series. 

Series B. The  expe r imen ta l  animals  were fed calciferol 
in t he  same w a y  as in series A for 5 days. The  dai ly  food 
in take  of controls  was ad jus ted  exac t ly  according to  t he  
consumpt ion  of t he  catc i ferol- t reated animals ,  to  e l iminate  
t h e  effect  of the  diminished food in take  of the  l a t t e r  ani-  
mals.  Af t e r  normal iza t ion  of t he  food consumpt ion ,  ra ts  of 
b o t h  groups were al lowed to  ea t  ad libitum. The  rats  were  
kil led 15 days  a f te r  the  last  dose of v i t a m i n  D, all  food 
h a v i n g  been r emoved  15 h before decapi ta t ion .  

Most  of t he  aor tae  of t he  calc i ferol- t reated animals  
revea led  h e a v y  macroscopic  changes,  and a loss of elasti-  
ci ty,  the i r  chemica l ly  de te rmined  calc ium con ten t  being 
increased. Despi te  an  a lmos t  doubled wet  weight ,  the i r  

fat-free d ry  weight  and n i t rogen  con ten t  was only  s l ight ly  
decreased (2%) in compar ison  wi th  controls .  The  l ipo- 
p ro te ino ly t ic  a c t i v i t y  of the  aor tae  af ter  calciferol  t r ea t -  
m e n t  was s ignif icant ly  decreased on a we t  we igh t  (P  < 
0.01), d ry  weigh t  ( P  < 0.01), fa t  free d r y  weigh t  ( P  <: 
0.001) or  n i t rogen con ten t  ( P  < 0.05) basis. On the  o the r  
hand,  the  l ipolytic a c t i v i t y  of hear t  t issue r emained  un-  
changed.  An e leva t ion  of abou t  20 % in the  serum chol- 
esterol level  of Vi t amin  D t r ea ted  ra ts  was also observed.  

Series C. A dose of 45 000 u. per  day  of calciferol was 
fed for 7 days to the  expe r imen ta l  animals  in the  same 
w a y  as in series B, the  ra ts  being kil led 21 days  a f te r  t he  
last  dose. The  macroscopica l ly  visible changes and miner -  
a l iza t ion  of the  aor tae  of v i t a m i n  D- t r ea t ed  animals  were  
even  h igher  t h a n  in those  of series ]3, and the i r  n i t rogen  
con ten t  (related to d ry  weight)  d ropped  on the  average  
to  9 .3%,  as compared  wi th  13.8% of t he  controls.  The  
l ipolyt ic  a c t i v i t y  of these  aor tae  was again  s ignif icant ly  
decreased on a we t  weight  basis (P  < 0.001), and the  
same applies when  calcula t ing the  results  on d ry  we igh t  
(P  < 0.001) or  fa t  free d ry  weight  (P  < 0.001) basis, or  
n i t rogen con ten t  basis (P  < 0.05). 

Discussion. The l ipolyt ic  ac t iv i ty  of aor tae ,  as deter-  
mined  by  the  above  methods ,  is unequ ivoca l ly  decreased 
in v i t a m i n  D fed animals  a f te r  a de lay  of 2 or  3 weeks 
fol lowing the  las t  dose of calciferol.  The  ques t ion  arises 
whe the r  t he  increase of  ex t race l lu lar  ma te r i a l  in t h e  dis- 
eased aor tae  m a y  no t  in ter fer  w i th  the  l ipolyt ic  ac t iv i ty ,  
p robab ly  associated wi th  the  cells of the  vessel  wall.  This  
seems to be improbab le  in the  l ight  of our  fur ther  exper i -  
ments  in col labora t ion  wi th  LOJDA and ~¢IRHOVK s, in 
which  a v e r y  defini te  decrease of h i s tochemica l ly  and 
chemica l ly  de te rmined  non-specific esterase ac t i v i t y  of 
aor tae  was found, i r respect ive  of thei r  desoxyr ibonucle ic  
acid  content .  

The  mechan i sm of t he  above  decrease of the  l ipopro- 
t e ino ly t ic  a c t i v i t y  in t he  aor tae  of v i t a m i n  D t r ea t ed  
an imals  is no t  clear. In  the  l ight  of our  prev ious  work  l-n, 
i t  is possible t h a t  d is turbed  ca lc ium me tabo l i sm m a y  p lay  
a decisive role in this decrease as well. On the  o the r  hand,  
the  well  known changes  in the  connec t ive  t issue compo-  
nents  of fhese  aor tae  could also be of grea t  and as ye t  
un -known significance, in connect ion  wi th  t he  l ipolyt ic  
a c t i v i t y  of the  vessel wall.  Fu r the r  detai led studies in th is  
direct ion are in progress. 
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Lipolytic activity of aortic tissue in control and vitamin D treated 
rats (seHes C).Activity expressed in v M o f  fatty acids released per 
1 g of: (A) nitrogen of mean fat free dry weight. (B): postincubation 

dry weight. 

Zusammen/assung. Nach  Catciferolzufuhr verk le iner te  
sich die l ipolyt ische A k t i v i t ~ t  der  R a t t e n a o r t a ,  w~hrend  
die Aktivit~Lt des Herzgewebes  unver~tndert  blieb, wobei  
das Serumcholes terol  anstieg.  Diese Ergebnisse  werden  im  
Z u s a m m e n h a n g  mi t  der  Pathogenes is  der  Atherosklerosis  
diskut ier t .  
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