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Discussion. The presence  or absence of c i t ra te  cleavage 
enzyme in the  yeas t  s t ra ins  inves t iga ted  appears  as a 
re levan t  c o m p o n e n t  in the  de t e rmina t i on  of a diverse  
'metabol ic  s t ruc tu re '  of Rhodotorula cell w i th  respect  to  
o ther  yeas t  cells. E n d o w m e n t  wi th  a c i t ra te-ut i l iz ing  
sys t em for f a t t y  acid synthes is  would po in t  to  some 
ana logy of 2Yhodotorula graeilis with  a m a m m a l i a n  l iver 
cell, and the  f inding of a h igher  level of c i t ra te  cleavage 
enzyme  i n  the  livers of an obese s t ra in  of mice, w i th  re- 
spect  to non-obese  animals  3, makes  the  analogy more  
suggestive.  

The fo rma t ion  of c i t ra te  cleavage enzyme  is s t imula ted  
by  glucose and  by  metabo l i t es  of t r icarboxyl ic  acid cycle : 
a concur ren t  behav iour  was found  for hepa t ic  enzyme,  
when  the  nu t r i t iona l  s t a t e  was modif ied  in animals  3,12. 

The p resen t  da t a  do no t  allow conclusions as to  a s t r ic t  
para l le l ism be tween  changes  of c i t ra te  cleavage enzyme  
and  sho r t - t e rm  contro l  of l ipogenesis  in Rhodotorula 
gracilis. But  the  presence  of th is  enzyme  in a yeas t  en- 
dowed w i t h  a pecul iar  fa t - s tor ing  capaci ty ,  and  the  
s t imula t ion  of its fo rma t ion  under  condi t ions  of en- 

hanced  l ipid accumulat ion,  suppor t  t he  concept  of a 
long- te rm re la t ionship  be tween  the  level of c i t ra te  
cleavage enzyme  and  fa t  s torage processes.  

Riassunto. Nel l ievito Rhodotorula gracilis, capace di 
un in tenso  accumulo lipidico, 6 s t a t a  t r o v a t a  una  A T P  
c i t ra to  liasi, il cui livello cellulare var ia  a seconda della 
fonte  di  carbonio  impiega ta :  il livello 6 alto su glucosio o 
i n t e rmed i  del ciclo degli acidi  tricarbossilici ,  6 pra t ica-  
m e n t e  nullo su etanolo. L ' e n z i m a  non  6 s ta to  t rova to  in 
al t r i  l ievit i  saggiati .  
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Se lec t ive  I n c o r p o r a t i o n  of Zinc into Rat  Mast  Cel ls  ~ 

The jo in t  occurrence of h i s t amine  and  hepar in  in mas t -  
cell granules 2,3 as well as the  c o n c o m i t a n t  l ibera t ion of 
hepar in  and  h i s t amine  in the  dog, guinea-pig  and  ra t  4-1~ 
has sugges ted  the  presence  of a sal t  l inkage be tween  
these  agents11 14. However ,  t he  af f in i ty  be tween  hepar in  
and  h i s t amine  has  been  found to  be too weak to  keep the  
complex  in tac t  11-13. His tochemica l  s tudies  have  ind ica ted  
t h a t  zinc migh t  be a normal  cons t i t uen t  of basophil ic  
leukocytes  and  mast-cel l  granules 1~-16. On the  basis  of 
in vi t ro  s tudies  showing t h a t  the  b ind ing  of h i s t amine  by  
hepar in  is grea t ly  increased and s tabi l ized by  zinc, 
KERP 13'14 has  pos tu la t ed  the  occurrence of t e r n a r y  
hepar in -z inc -h i s t amine  complexes  in m a s t  cells. More 
recent ly ,  the  zinc con t en t  of isolated ra t  m a s t  cells was 
e s t ima ted  by  a tomic  absorp t ion  s p e c t r o p h o t o m e t r y  and  
found to be 2.0 ag Zn/106 m a s t  cells 17,1s. These da t a  
indicate  t h a t  the  zinc con ten t  of r a t  m a s t  cells is a t  least  
40 t imes  h igher  t h a n  t h a t  of o ther  cell t ypes  p resen t  in t he  
ra t  per i tonea l  cavityIS, and t h a t  zinc is a cons t i t uen t  of 
t he  mast -ce l l  granule  17. The p resen t  s tudy  employs  
rad ioac t ive  zinc (Zn sS) as a t racer  in order  to de te rmine  
the  incorpora t ion  of zinc into t issue m a s t  cells as well as 
various o the r  t issues. 

In  a f i rs t  series of exper iments ,  un t r ea t ed  male  c.olony- 
bred  Osborne-Mendel  ra t s  (200-240 g) were in jec ted  i.p. 
wi th  0.5 ml  physiological  saline conta in ing  3 BC of 
carr ier-free Zn 65 as zinc chloride (specific ac t iv i ty  500 mc/g  
Zn; The Rad iochemica l  Centre,  Amersham) .  The ra ts  
were killed 48 h la ter  and the  var ious  organs  removed.  
Cells were ob ta ined  by  press ing the  organs t h rough  a 60- 
mesh  stainless  steel  screen in to  saline. The cells were 
washed  3 t imes  in saline, counted  and  m a d e  up to  a f inal  
concen t ra t ion  of 109 cells/ml. Per i tonea l  cells and isolated 
per i tonea l  m a s t  cells (92-95% m a s t  cells) were ob ta ined  
as descr ibed earlier 8,19 and  processed as o ther  cells; 
mast-cel l  concen t ra t ions  were be tween  2.6 and 6.5 X l0 s 
cells. The suspensions  were dried, and  r ad ioac t iv i ty  was 
measured  in a gas flow c o u n t e r .  Resul t s  of a typ ica l  
e x p e r i m e n t  are shown in the  Table.  The da t a  show t h a t  
s ignif icant  r ad ioac t iv i ty  could only be de tec ted  in peri-  

tonea l  cell popula t ions  conta in ing  a re la t ively  high per- 
centage  of m a s t  cells. I so la ted  p e r i t o n e a l  mas t  cells 
con ta ined  the  grea tes t  a m o u n t  of rad ioac t iv i ty .  Since the  
n u m b e r  of m a s t  cells in each e x p e r i m e n t  was  cons iderably  
lower t h a n  the  n u mb er  chosen for o the r  cell types,  radio-  
ac t iv i ty  of the  la t t e r  was de t e rmined  addi t ional ly  i n  
samples  conta in ing  the  same n u m b e r  of cells as p resen t  
in mast -ce l l  p repara t ions .  U n d e r  these  condit ions,  no 
r ad ioac t iv i ty  was de tec tab le  in all the  o the r  cell t y p e s  
examined .  In  a fu r ther  series of exper iments ,  ra t s  were 
in jec ted  wi th  3 vC Zn e5 i.m., and  s imilar  results  were 
obta ined.  
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Distribution of Zn 65 48 h following i.p. injection 

Tissue Cpm per 2.6 • 10 ~ cells ~ Cpm 
per 109 ceils ~ 

Mesenterial 
lymph nodes 

Thymus  

Spleen 

Liver 

Pancreas 

Lungs 

Peritoneal cells 
(mast cells) 

Isolated mast  cells 

0.011 • 10 "b 
(0.5 • 10 ~) e 
0.013 • 109b 
(0.7 • 10 ~) ~ 
0.014 X 109 b 
(0.7 • 10 ~) ~ 

0 22.5 
0 12.9 
0 12.0 

0 24 
0 15 
0 14 
0 18 
0 29 
0 18 

0 76 
0 53 
0 42 
0 22 
0 21 
0 39 
0 21 
0 30 
0 28 

70 6,400 

69 5,300 

68 4,800 

38 14,600 

The values are corrected for backgrourld. " Total number of 
peritoneal ceils, o Number of peritoneal mast  cells in brackets. 

T o  f i n d  o u t  w h e t h e r  z i nc  is r e l e a s e d  f r o m  m a s t  ce l ls  
u n d e r  c o n d i t i o n s  k n o w n  to  c a u s e  a r e l e a s e  of  h i s t a m i n e ,  
r a t s  w h i c h  h a d  b e e n  g i v e n  50 txC Z n  65 i .p.  48 h ear l ie r ,  
w e r e  t r e a t e d  w i t h  t h e  c h e m i c a l  h i s t a m i n e - l i b e r a t o r ,  
c o m p o u n d  48 /80  (400 t x g / a n i m a l  i .p . ) ;  o t h e r  a n i m a l s  
r e c e i v e d  p h o s p h a t e - b u f f e r e d  s a l i n e  i .p.  T h e  p e r i t o n e a l  
f l u id  w a s  h a r v e s t e d  15 r a in  l a t e r ,  a n d  r a d i o a c t i v i t y  o f  
d r i e d  s u p e r n a t a n t s  m e a s u r e d .  I n  c o n t r o l s  (672-4-350  
c p m ) ,  r a d i o a c t i v i t y  w a s  f o u n d  to  be  d e a r l y  l ower  t h a n  in  
a n i m a l s  t r e a t e d  w i t h  c o m p o u n d  48 /80  (2908 i 663).  T h e  
p r e s e n t  r e s u l t s  s u g g e s t  t h a t  r a d i o a c t i v e  z inc  is i n c o r p o r a t e d  
s e l e c t i v e l y  i n t o  r a t  t i s s u e  m a s t  cel ls .  A n d  s i g n i f i c a n t  
a m o u n t s  of  z inc  w e r e  r e l e a s e d  b y  t h e  c h e m i c a l  h i s t a m i n e -  
l i b e r a t o r ,  c o m p o u n d  48/80.  H o w e v e r ,  t h e  m e c h a n i s m  of  
b i n d i n g  o f  z inc  t o  m a s t - c e l l  g r a n u l e s ,  a n d  i t s  role  a n d  m o d e  
of  m o b i l i z a t i o n  in  p a t h o p h y s i o l o g i c a l  p r o c e s s e s  n e e d s  
f u r t h e r  e l u c i d a t i o n .  

Zusammen/assung .  Bei  d e r  A l b i n o r a t t e  f i n d e r  s i ck  48 h 
n a c h  p a r e n t e r a l e r  V e r a b r e i c h u n g  y o n  r a d i o a k t i v e m  Z i n k  
(Zn  65) e i n  h o h e r  A n t e i l  de r  A k t i v i t / i t  in  d e n  G e w e b e m a s t -  
ze l len .  N a c h  V e r a b r e i c h u n g  de s  c h e r n i s c h e n  H i s t a m i n -  
l i b e r a t o r s ,  C o m p o u n d  48/80,  w i r d  e in  e r h e b l i c h e r  Te l l  
y o n  Z n  65 a u s  d e n  Ze l l en  frei .  
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C ol lageno ly t i c  E n z y m e s  in H u m a n  S e r u m  

T h e  s e a r c h  fo r  c o l l a g e n a s e s  in  t h e  t i s s u e  of h i g h e r  
a n i m a l s  h a s  led  to  t h e  i s o l a t i o n  of  s e v e r a l  p r o t e a s e s  w i t h  
ac id i c  a n d  n e u t r a l  p H  o p t i m a  ~. GRIES a n d  LINI)NER 2'a 
c o u l d  d e m o n s t r a t e  t h a t  v a r i o u s  m a m m a l i a n  t i s s u e s  con -  
t a i n  e n z y m e s  t h a t  a r e  c a p a b l e  o f  s p l i t t i n g  s o l u b l e  p e p t i d e s  
f r o m  n a t i v e  i n s o l u b l e  c o l l a g e n  u n d e r  p h y s i o l o g i c a l  c o n d i -  
t i ons .  A n i m a l  c o l l a g e n a s e s  t h a t  h a v e  b e e n  s h o w n  to  c l e a v e  
t h e  c o l l a g e n  m o l e c u l e  i n t o  2 p ieces ,  r e p r e s e n t i n g  t h r e e -  
q u a r t e r s  a n d  o n e - q u a r t e r  o f  t h e  m o l e c u l e ,  w e r e  f o u n d  
s o m e  y e a r s  ago  for  t h e  f i r s t  t i m e  b y  GROSS e t  al. 4 a n d  l a t e r  
b y  FULLMER e t  al. s, J~VANSON e t  al.% LAZARUS e t  al. v, a n d  
EISEN e t  al. s. 

A n e w  c l a s s  of  c o l l a g e n o l y t i c  e n z y m e s ,  w h i c h  a r e  
d i f f e r e n t  f r o m  t h e  e n z y m e s  m e n t i o n e d  a b o v e ,  a n d  w h i c h  
r e s e m b l e  b a c t e r i a l  c o l l a g e n a s e s  in  t h e i r  s p e c i l i c i t y  for  t h e  
a p o l a r  r e g i o n s  of  t h e  c o l l a g e n  m o l e c u l e ,  h a v e  r e c e n t l y  
b e e n  d e m o n s t r a t e d  b y  STRAUCH e t  al. 9 - n  in  l i v i n g  cel ls  of  
h i g h e r  a n i m a l s  a n d  in  i n v a s i o n  z o n e s  of h u m a n  t u m u o r s  ~2. 
T h e  a c t i v i t y  o f  t h e s e  e n z y m e s  w a s  m e a s u r e d  b y  m e a n s  o f  
t h e  s y n t h e t i c  s u b s t r a t e  P Z - P r o - L e u - G l y - P r o - D - A r g  ( P Z -  
p - p h e n y l a z o b e n z y l o x y c a r b o n y l - ) ,  r e c e n t l y  d e v e l o p e d  b y  
*eVt'r?VSCH a n d  HEIDRICHla.  

T h i s  s u b s t r a t e ,  w h i c h  h a s  a s e q u e n c e  a n a l o g o u s  t o  t h e  
r e p e a t i n g  s e q u e n c e  - G l y - P r o - X - G l y - P r o - X -  (P ro  is 
p r o l i n e  o r  h y d r o x y p r o l i n e  a n d  X a v a r i a b l e  a m i n o  acid)  
p r e s e n t  in  t h e  a p o l a r  r e g i o n s  of c o l l a g e n  m o l e c u l e ,  is sp l i t  
b y  a c o l l a g e n a s e  of  t h e  b a c t e r i a l  t y p e  b e t w e e n  t h e  L e u -  
a n d  G l y - r e s i d u e s .  T h e  f r a g m e n t  P Z - P r o - L e n  is i n s o l u b l e  in  
a q u e o u s  s o l u t i o n s  a t  a c i d  p H  a n d  c a n  be  e x t r a c t e d  f r o m  
t h e  r e a c t i o n  m i x t u r e  w i t h  o r g a n i c  s o l v e n t s  a n d  d e t e r -  
m i n e d  s p e c t r o p h o t o m e t r i c a l l y .  T h e  C t e r m i n a l  a r g i n i n e  
m a k e s  t h e  p e p t i d e  ea s i l y  s o l u b l e  in w a t e r  a n d  t h e  D - f o r m  

m a k e s  t h e  c o m p o u n d  s t a b l e  a g a i n s t  a t t a c k  b y  t r y p s i n ,  
c a r b o x y p e p t i d a s e  a n d  o t h e r  cell  p r o t e a s e s .  T h e  s u b s t r a t e  
w a s  f o u n d  to  be  n o n - t o x i c  for  t h e  cel ls  a t  t h e  c o n c e n t r a -  
t i o n s  r e q u i r e d  for  t h e  d e t e r m i n a t i o n .  T h e  m e t h o d  ix v e r y  
s e n s i t i v e  a n d  a l l o w s  t h e  m e a s u r e m e n t  o f  e x t r e m e l y  low 
c o l l a g e n o l y t i c  a c t i v i t y .  

T h e  i so l a t i on ,  t h e  m o d e  of  a c t i o n ,  a n d  t h e  p r o p e r t i e s  of  
a n i m a l  c o l l a g e n a s e s  w i t h  t h e  s p e c i f i c i t y  for  a p o l a r  
r e g i o n s  o f  t h e  c o l l a g e n  m o l e c u l e  will  be  p u b l i s h e d  else-  
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