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proca ine  hydroch lo r ide  ~ wh ich  p r e v e n t e d  t he  sp indle  ac- 
ce le ra t ion  to  r e p e t i t i v e  s t h n u l a t i o n  of t h e  gas t rocnemius  
ne rves  (at  200-300/sec, 0.05 msec, 6-10 t imes  e- threshold) ,  
abol i shed  in m o s t  un i t s  t he  a f fe ren t  d ischarge  to s t imu-  
l a t ion  of De i te r s '  nucleus.  T he  spindles  tes ted ,  therefore ,  
were a c t i v a t e d  t h r o u g h  y-f ibres.  I n  some receptors ,  how- 
ever,  exc i t a t ion  f rom De i t e r s '  nucleus  pers i s ted  in spi te  
of p roca ine  b lockage  a n d  ga l l amine  a d m i n i s t e r e d  a t  t he  
h e i g h t  of y -pa ra lys i s  (Figure  2). T h e  pers i s tence  of sp indle  
a c t i v a t i o n  in t he  presence  of y - ne r ve  b lockage  and  ex t r a -  
Iusa l  muscle  pa ra lys i s  shows t h a t  in  some gas t rocnemius  
sp indles  t he  effect  f rom Dei t e r s '  nucleus  is also m e d i a t e d  
b y  fu s imo to r  f ibres  larger  t h a n  y-efferents .  

Riassunto. I ,a  s t imolaz ione  r i p e t i t i v a  del nuc leo  di 
Dei te rs  p roduce  la  con t r az ione  del  muscolo gas t rocnemio ,  

c h e s i  a c c o m p a g n a  ad  u n a  scar ica  a f fe ren te  fusale. La  
r i spos t a  dei  r eee t to r i  fusal i  d ipende  n o n  so l t an to  da l l ' a t t i -  
v i t h  delle f ibre  y, m a  anche  da  quel la  di f ibre fus imotor ie  
di pifi g r ande  d iamet ro ,  p r o b a b i l m e n t e  di n a t u r a  e. 
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T w o  F o r m s  of the Effect of ~ ,= ' -D ipyr idy l  and 
l , lO-Phenanthro l ine  on Synthes ized  H y d r o x y -  

prol ine-Def ic ient  Col lagen 

W e  h a v e  s h o w n  in  our  p rev ious  work  ~,~ t h a t  some 
che la t ing  agen ts  i nh i b i t  t he  h y d r o x y l a t i o n  of prol ine-C ~4 
a n d  t h u s  modi fy  t he  b io syn thes i s  of col lagenous  p ro t e ins  
in sk in  slices of ch ick  embryos .  B y  app l i ca t ion  of ~, a ' -  
d ipy r idy l  (1 m M )  col lagen was fo rmed  which  d id  no t  
con ta in  hyd roxypro l ine ,  b u t  i ts  prol ine-C ~4 a c t i v i t y  was 
doub led  w h e n  c o m p a r e d  w i t h  n o r m a l  col lagen of con t ro l  
samples .  B y  t he  effect  of 1, 1 0 - p h e n a n t h r o l i n e  of t he  same  
concen t r a t i on ,  however ,  a comple te  i nh ib i t i on  of pro l ine  
hydroxyla*Aon as  we!l as a p a r t i a l  decrease  of prol ine-C 1~ 
i nco rpo ra t i on  in to  col lagen occurred.  Due  to a ce r t a in  
s t r u c t u r a l  s imi la r i ty  of b o t h  che la t ing  agents ,  th i s  con t r a -  
d i c to ry  effect  was su rpr i s ing  because  i t  po i n t ed  to a dif- 
f e ren t  m e c h a n i s m  of in t e r fe rence  in to  t h e  sequence  of 
processes i nvo lved  in t he  syn thes i s  of t he  col lagen mole-  
cule. Therefore,  we were i n t e r e s t e d  to  f ind  ou t  h o w  the  
a b o v e - m e n t i o n e d  d i f fe ren t  effect  on  t h e  h y d r o x y l a t i o n  
of pro l ine  and  on  its i nco rpo ra t i on  in to  col lagen depends  
on  t h e  c o n c e n t r a t i o n  of t h e  che la t ing  a g e n t  used. 

Chick e m b r y o  skin  slices were i n c u b a t e d  for 2 h a t  
37~ in a K r e b s - R i n g e r  b i c a r b o n a t e  buf fe r  w i t h  5 pC 
prol ine-C t4 a n d  w i th  a p p r o p r i a t e  c o n c e n t r a t i o n  of che la t -  
ing agents .  Af te r  isolat ion,  pu r i f i ca t ion  and  acid hydro lys i s  
of collagen a n d  non-co l lagenous  p ro t e ins  (pur i ty  checked  
b y  p r o l i n e / h y d r o x y p r o l i n e  ra t io  -- see Table) ,  t he  specific 
a c t i v i t y  of prol ine-C t4 and  hyd roxyp ro l i ne -C  t4 was de te r -  
m ined  accord ing  to  I)ETERKOFSKY and  PROCKOP 3. As non -  
col lagenous p ro t e ins  are cons idered  all p ro te ins  wh ich  
p rec ip i t a t e  in  h o t  TCA. The  col lagenous p ro te ins  r e m a i n  
in the  s u p e r n a t a n t .  Fo r  f u r t h e r  m e t h o d i c a l  deta i ls  See 1 
The  resul t s  (Table) p r o v e d  unequ ivoca l l y  t h a t  e , e ' - d i -  
py r idy l  w i t h i n  t he  c o n c e n t r a t i o n  range  of 0.1-1 m M  in- 
h i b i t s  c o m p l e t e l y  t h e  h y d r o x y l a t i o n  ol prol ine,  whose  
a c t i v i t y  in t h e  col lagen molecule  was, however ,  t he  double  
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Effect of different concentrations of ~,0r and 1,10-phenanthroline on hydroxylation and incorporation of proline-C 14 into collagenous 
and non-collagenous proteins 

Substance Collagenous proteins 

Hydroxyproline-C I4 Proline-C t~ 

epin//~M Residual cpm/~M 
activity 

Non-collagenous proteins Proline/hydroxy- 
proline 

Prolinc'Ct~ (amount) 

Residual cpm/>M Residual 
activity activity 

Control 

~,0r 
l m M  
0.5 mM 
0.1 mM 

1,10- Phenanthroline 
i mM 
0.5 mM 
0.1 mM 
0.05 mM 

14,000 :100% 36,400 

143 1 31,800 
630 4.5 27,900 

1,980 ] 4 29,500 

35 0.25 5,900 
360 3 11,000 
734 5 15,000 
494 4 ] 9,400 

100% 60,000 100% 1.18 

194 61,800 101 1.17 
170 69,800 117 1.15 
180 71,100 1 ] 8 1.] 5 

37 15,900 26 1.28 
70 35,700 59 1.]0 
94 60,300 100 1.08 

118 45,500 76 1.20 
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of the  a c t i v i t y  of the  controls .  On the  con t r a ry ,  0.1-0.05 
m M  c o n c e n t r a t i o n s  of 1 , 1 0 - p h e n a n t h r o l i n e  i n h i b i t  a h n o s t  
comple t e ly  t he  prol ine  h y d r o x y l a t i o n ,  b u t  here  t he  ac- 
t i v i t y  of col lagenous  prol ine-C 14 is t he  same as in  con t ro l  
collagen. Th i s  means  t h a t  e, a ' -d ipy r idy l  b locks  t he  fo rma-  
t ion  of col lagen h y d r o x y p r o l i n e  w i t h o u t  in f luenc ing  t he  
s u m  of t o t a l  im ino  acids in  collagen. B y  t he  effect  of 
1, 10 -phenan th ro l ine  hyd roxypro l i ne -de f i c i en t  col lagen is 
formed,  c o n t a i n i n g  a p p r o x i m a t e l y  hal f  t h e  a m o u n t  of 
imino  acids c o m p a r e d  w i t h  n o r m a l  collagen. Therefore ,  
i t  can  be  p r e s u m e d  t h a t  t he  f i rs t  s u b s t a n c e  i nh ib i t s  t he  
h y d r o x y l a t i o n  of prol ine  a t  t he  f inal  co l lagenous  poly-  
pep t ide  stage,  whereas  1 , 1 0 - p h e n a n t h r o l i n e  p r e v e n t s  
e i t he r  on ly  t he  i n c o r p o r a t i o n  of prol ine  to be  h y d r o x y l a t e d  
or  p r o p o r t i o n a l l y  decreases  t he  i nco rpo ra t i on  of all  amino  
acids in to  t h e  col lagenous  molecule  so t h a t  bof l l  n o r m a l  
prot ine  a n d  pro l ine  to be  h y d r o x y l a t e d  pa r t i c i pa t e  even  
in th i s  case in  t h e  r e su l t ing  ac t i v i t y  of prol ine.  Th i s  l a t t e r  
hypo thes i s  p roved  to be  cor rec t  4. I t  is w o r t h  m e n t i o n i n g  
t h a t  the  same resu l t s  wi th  b o t h  subs t ances  s tud ied  were 
ach ieved  for  the  couple  l y s ine /hyd roxy lys ine  b y  tluRYCH 
a n d  NORDWI(; 5. The  in te r fe rence  of b o t h  che la te s  u n d e r  
inw. 's t igat ion in pro l ine  h y d r o x y l a t i o n  is in  f a w m r  of 
Fe  e+ (or poss ib ly  Cu ~+) c o n t a i n i n g  e n z y m e  respons ib le  for  
th i s  react ion,  since on ly  1.'c"+, Cu + or Cr a- s t i m u l a t e d  
prol ine  h y d r o x y l a t i o n  in vi tro6.  

Zusammen/assung. W g h r e n d  der  I n k u b a t i o n  yon  H a u t -  
s c h n i t t e n  de r  H f i h n e r e m b r y o n e n  m i t  C14-Prolin e n t s t e h e n  
bei  Anwesenhe i t  v o n  0,1-1 m ~ / / D i p y r i d y l  und  0,05-1 m M  
1, 1 0 - P h e n a n t h r o l i n  a n o m a l e  Kol lagene,  die kein  H y d r o x y -  
p ro l in  e n t h a l t e n .  Mi t  D i p y r i d y l  wird  die no rma le  Menge, 
m i t  P h e n a n t h r o l i n  n u r  die H~tlfte de r  Iminos / iu ren  ein- 
gebau t .  Beide Stoffe bee inf lussen  in den  ange f i i h r t en  
K o n z e n t r a t i o n e n  die B i o s y n t h e s e  ( I n k o r p o r a t i o n  yon  
C14-Prolin) in  n i ch t -ko l l agene  EiweiBstoffe  n ich t .  
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U l t r a s t r u t t u r a  d e l l a  c a l c i f i c a z i o n e  d i s t r o f i c a  
r e n a l e  da  s u b l i m a t e  

Nel q u a d r o  delle r icerche che si v a n n o  da  t e m p o  com- 
p iendo nel  nos t ro  I s t i t u t o  sul f enomeno  del la  calcifica- 
zione animale ,  uno  di noi h a  in p receden t i  lavor i  (PAL- 
L,aI)I.'~I e t  al.~,2) so t to l inea to  il va lore  che h a n n o  i da t i  
deducibi l i  dallo s tudio  dclle calcif icazioni t e ssu ta l i  a b n e r -  
mal l  ai f ini  del la  precisazione del ruolo sve l t e  nel  
fenomeno  fisiologico di p rec ip i t az ione  ca tcarea  dal le  var ie  
sos tanze  e s t r u t t u r e  t h e  si r i s con t r ano  nel  focolaio calci- 
fico. In  ques to  campo  di r icerca  si i n q n a d r a n o  i p r e c e d e n t i  
lavor i  (PALLAIIINI a; PALLADINI et al.~) sul la  i s toch imica  
del la  calcif icazione d is t rof ica  (la s u b l i m a t e  nel  r e n t ;  
r i p o r t i a m o  in q u e s t a  no ra  i da t i  r i cava t i  dal lo s tud io  
u l t r a s t r u t t u r a l e  di ques to  t ipo  di calcif icazione r ivo l to  ad  
indagare  il va lore  di e l emen t i  submicroscopic i  ne l la  genesi  
del f cnomeno  indica te .  

F r a m m e n t i  di  rene  p r o w m i e n t i  da  r a t t i  W i s t a r  adu l t i  
t r a t t a t i  con 0.5 mg/100 g peso di HgC12 e sacr i f ica t i  dope  
72 h sono s taff  f issati  in  g lu te ra lde ide  3% in t a m p o n e  
fosfato p l I  8.0; a lcuni  di essi sono staff  r i f issat i  in Osmio 
2% in t a m p o n e  v e r o n a l - a c e t a t o  p H  7.4-7.6 con CaC12 
0.005 M. O p p o r t u n e  colorazioni  di cont ro l lo  (al izar ina,  v. 
Kossa) h a n n o  d i m o s t r a t o  l ' a s senza  di I enomen i  di de- 
calcif icazione in segui to alle t ecn iche  usate .  Inc lus ione  in 
ves topa l  W (Kt:RTZS), colorazione al P b  (KARNOVSKY6). 
Osservaz ione  al M.E.  }IITACHI I I U  11. L 'osse rvaz ione  6 
s t a t a  p a r t i c o l a r m e n t e  d i r e t t a  sui t u b u l i  c o m p l e t a m e n t e  
necro t izza t i ,  r iconoscibi l i  pe r  la spessa m e m b r a n a  basa le  
che li c i rconda,  m e n t r e  t u t t o  lo spazio una  v o l t a  occupa to  
dal le  pa re t i  t u b u l a r i  a p p a r e  r i empi to  da  de t r i t i  cel lular i  
di  v a r i a  opac i th ;  t r a  ques t i  de t r i t i  appa iono  ca ra t t e r i s t i -  
c a m e n t e  due  t ip i  di  e l emen t i :  (a) numeros i s s imi  mi to-  
condri ,  r igonf i  e t ondegg ian t i ,  di va r i a  opaci th ,  in eui 6 

anco ra  ben  r iconoscibi le  la dopp ia  m e m b r a n a  e a l cune  
cr is tae  m e n t r e  la ma t r i ce  ~ o c c u p a t a  da  masse  opache ,  
f locculente  (F igura  1) e da  ca ra t t e r i s t i c i  agg lomcra t i  di  
tficcole par t ice l le  i n t e n s a m e n t e  osmiofile d isposte  ad 
anello,  gi~ osserva tc  da  MOLm~RT et  al. 7, in s t r e t t a  rela-  
zione con le m e m b r a n e  delle criste,  m a  non  comprese  t r~  
le due m e m b r a n e  delle cr is te  stesse, bens l  spesso t r a  le 
superf ici  a f facc ia te  di due  cr is te  vicine (b ' igura 1). Que.ste 
fo rmaz ion i  si sono d i m o s t r a t e  res i s t en t i  al la  decalcif ica- 
zione ( E D T A  10~ p H  7.3, H N O  a 5% ) a n c h e  p r o t r a t t a  
f ine  a 2 h. (b) a m m a s s i  di v a r i a  d i lnens ione  di cr is ta l l i  
agh i formi  (circa 600-800 X • 30 .&) mor fo log i camen te  
sov rappon ib i l i  a quel l i  descr i t t i  come cr is ta l l i  di a p a t i t e  
in  var ie  calcif icazioni  ec topiche  (POLICARD et  al.S; 
GIACOMELLI e t  al .~ :BAUD et  al.l~ Gli agg lomera t i  si 
p r e s e n t a n o  per  lo p ih  di f o rma  t o n d e g g i a n t e  o ovale  e 
de l l ' o rd ine  di g randezza  dei mi tocondr i .  Alcun i  cr is ta l l i  
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