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chemica l ly  induced  skin  tumors ,  t he  a r o m a t i c  ana log  I 
was s imi la r ly  i nac t i ve  as re t ino ic  acid w h e n  t e s t ed  aga ins t  
t r a n s p l a n t a b l e  t u m o r s  l ike E h r l i c h  carc inoma,  solid form, 
E h r l i c h  asci tes  t u m o r ,  Crocker  s a rcoma  S 180 or l eukemia  
L 1210 (BoLLAGS). Beside  t he  d i rec t  a n t i p a p i l l o m a  effect, 
a m e t a p l a s i a - p r e v e n t i n g  effect  of I on t h e  vag i na l  epi- 
t h e l i u m  of t he  r a t  could be  d e m o n s t r a t e d  in t he  modi f ied  
co lpokera tos i s  t e s t  of BOGUTH et  a l )  ~ W i t h  equ imola r  
doses I showed  79% of t h e  a c t i v i t y  of re t ino ic  acid 
(WEIsER n).  I t  would  be  ve ry  i n t e r e s t i ng  to  k n o w  w h e t h e r  
t he  m e t a p l a s i a  or  dysp las i a  p r e v e n t i n g  effect  could be  
d e m o n s t r a t e d  also in o t h e r  sys tems  like o rgan  cu l tu res  of 
t r achea l  e p i t h e l i u m  to~ or p r o s t a t e  e p i t h e l i u m  ~3. 

W e  m a y  conc lude  t h a t  I, a re t ino ie  ac id  analog,  has  a 
m a r k e d  t h e r a p e u t i c  effect  on chemica l ly  induced  b e n i g n  
a n d  m a l i g n a n t  ep i the l ia l  t umors .  W i t h  respec t  to  t h e  
pap i l loma- regress ing  effect, I is super ior  to  re t ino ic  acid, 
as ref lec ted  in a 10 t imes  b e t t e r  t h e r a p e u t i c  rat io.  This  
i nves t i ga t i on  has  p roved  t h a t  t he  a n t i t u m o r  effect  is no t  
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s t r i c t ly  l inked  w i t h  t h e  d e v e l o p m e n t  of h y p e r v i t a m i n o s i s  
A a n d  t h a t  a d i ssoc ia t ion  be tween  these  two p roper t i e s  
leads  to  a b roade r  t h e r a p e u t i c  marg in .  I n  p r e l im ina ry  
s tud ies  i t  could be  d e m o n s t r a t e d  t h a t  t he  a r o m a t i c  ana log  
I exer t s  also t he  same  supe r io r i ty  over  re t ino ic  acid w h e n  
g iven  p rophy lac t i ca l ly .  I de layed  m a r k e d l y  t he  i n d u c t i o n  
of p r e m a l i g n a n t  as well  as m a l i g n a n t  ep i the l ia l  sk in  
lesions 0. Clinical  t r ia ls  are u n d e r t a k e n  on  t he  t h e r a p y  of 
p recance rous  cond i t ions  in  man ,  w i t h  t he  goal  to  r e a c h  
t h e r e b y  a p r o p h y l a x i s  of m a l i g n a n t  ep i the l ia l  t umors .  

Zusammen[assung. RetinsSmre h a t  e inen p r o p h y l a k t i -  
s chen  u n d  t h e r a p e u t i s c h e n  Ef fek t  au f  chemisch  induz ie r t e  
ben igne  u n d  mal igne  ep i the l ia le  T u m o r e n .  Die W i r k u n g e n  
werden  d u r c h  das  A u f t r e t e n  der  s o g e n a n n t e n  Hyper -  
v i t a m i n o s e  A - S y m p t o m e  l imi t ie r t .  Es  werden  die biolo- 
g ischen E i g e n s c h a f t e n  eines a r o m a t i s c h e n  Retins~ture- 
Ana logen  (Figur) beschr ieben ,  bei  d e m  das  Verh53tnis  
zwischen den  Dosen,  die eine T u m o r h e m m u n g  bewirken ,  
u n d  denen,  die eine H y p e r v i t a m i n o s e  A erzeugen,  10mal 
g i ins t iger  i s t  als bei  Retins/~ure. Pap i l l omregres s ion  u n d  
H y p e r v i t a m i n o s e  A s ind n i c h t  eng  m i t e i n a n d e r  gekoppel t .  
E ine  Dissoz ia t ion  dieser  b io logischen  E i g e n s c h a f t e n  f i ihr t  
zu S u b s t a n z e n  m i t  besserem t h e r a p e u t i s c h e m  Quot i en t .  
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On the Modification of the Divalent Cation-Binding by Phospholipids in Tumours 

Phospho l ip id s  are t he  m a j o r  s t r u c t u r a l  c o m p o n e n t s  of 
t he  cell m e m b r a n e  and  the i r  c o m b i n a t i o n  w i t h  ca lc ium 
and  m a g n e s i u m  p l ay  a role of v i t a l  i m p o r t a n c e  in m a n y  
physiological  p h e n o m e n a ,  such  as cell secre t ion 1, ac t ive  
t r a n s p o r t  a, a n d  celI pe r m eab i I i t y  3. T he  i so la t ion  of pl~os- 
pho l ip id -ca lc ium complexes  f rom e x p e r i m e n t a l  t u m o u r s  
has  been  a l r eady  r epo r t ed  4. 

A c o m p a r a t i v e  s t u d y  on  t he  concen t ra t io r t  of ca lc ium 
a n d  m a g n e s i u m  complexes  w i t h  phos pho l i p i d  in hepa to -  
ms ,  l iver  of h e p a t o m a - b e a r i n g  an i m a l s  a n d  l iver  f rom 
n o r m a l  an ima l s  was car r ied  ou t  in  t he  p r e s en t  exper imen-  
t a l  work.  

8-day-old Novikof f  h e p a t o m a  (ascitic or solid form) a n d  
30-day-old h e p a t o m a  B W 7 7 5 6  bea r i ng  an ima l s  were 
used in th i s  inves t iga t ion .  Groups  of n o r m a l  H o l z m a n  
r a t s  and  C57L/J  mice  of t he  same  sex and  we igh t  were 
used as con t ro l  groups.  I n  o rder  to  i so la te  t h e  pt~ospho- 
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Calcium and magnesium complexed by the phospholipids of neoplastic and normal tissues 

Totallipid phosphorus Complexed phospholipid Complexed calcium Complexed magnesium 
(~g P/g tissue) (% of total l i nd  P) (~xg Ca/g tissue) (vg Iv[g/g tissue) 

Novikoff hepatoma b 
Solid form 114 (91-156) ~ 9.2 (5.8-14.0) ~ 3.9 (2.2-6.3) ~ 1.1 (0.7-1.6) 
Ascites form 201 (190-223) 8.3 (6.5-11.0) 1.7 (1.0-3.1) 2.9 (1.84.2) 
Liver solid tumor bearing 340 (232424) 6.3 (2.7-12.9) 3.5 (2.7-4.2) 5.8 (2.8-7.3) 
Liver ascites bearing 340 (241-451) 13.0 (10.8-16.6) 4.5 (4.1-5.2) 8.1 (7.2-9.3) 
Liver normal animals 436 (386-500) 12.7 (6.4-18.8) 4.2 (2.8-5.5) 10.1 (7.9-11.4) 

Hepatoma BW 7756 c 
Solid tumor 23 (15-28) 7.4 (5.2-9.0) 2.5 (1.9 3.0) 1.5 (1.2-1.6) 
Liver tumor bearing 66 (51-71) 9.6 (7.2-11.1) 3.3 (3.0-3.9) 4.8 (4.3-5.7) 
Liver normal animals 95 (93-96) 7.3 (6.4-8.9) 2.1 (1.9-2.4) 3.6 (3.4-3.8) 

,, Range; b, from 20 animals; % from 45 animals. 
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l ipid complexes ,  the  t u m o u r  and liver were processed as 
descr ibed elsewhere 4. Af ter  minera l iza t ion  of the  f ract ions  
ob ta ined  wi th  HC10 4 plus H N O  a, phosphorus ,  calc ium 
and magnes ium were measured  in a l iquots  of the  mineral-  
ized mater ia l .  Phosphorus  was assayed color imetr ical ly  

u s i n g  aminonaphto l su l fon ic  acid reagen t  5. Calcium and 
magnes ium were de t e rmined  wi th  an Atomic  Absorp t ion  
Spec t rometer .  The results  shown in the  Table are the  
average  and  the  range values  cor responding  to each t y p e  
of tnmour .  

The obse rva t ion  t h a t  t u m o r  t issue conta ins  a m u c h  
lower con ten t  of phospho l ip id  t h a n  l iver is in ag reemen t  
wi th  t h a t  of o ther  au thors  6, 7. The mos t  s t r ik ing  difference 
beLween h e p a t o m a  and  normal  liver is a m u c h  lower 
a m o u n t  of magnes ium complexed  by  the  phosphol ip ids ,  
while the  complexed  calcium does no t  show signif icant  
var ia t ions .  Since it has  been  d e m o n s t r a t e d  t h a t  the  
b ind ing  of calcium and  magnes ium by  the  m e m b r a n e s  
exhib i t s  a sa tu ra t ion  type  re la t ionship  charac ter i s t ic  of 
adsorp t ion  to b ind ing  si tes and descr ibable  by  the  law of 
mass  act ion s, th is  difference m a y  be due to a consider-  
ably  higher  calcium concen t ra t ion  at  the  cell m e m b r a n e  
level. On the  o ther  hand,  consider ing t h a t  t u m o r  has 
shown a s l ight ly higher  p ropor t ion  of cephal in  t h a n  liver 9, 
and t h a t  in b iphasic  sys tems  the  acidic phosphol ip ids  
have  shown a far greater  af f in i ty  for Ca 9+ t h a n  for Mg 2+ 10, 
it  is possible t h a t  th is  small  difference in the  phosphol ip id  
compos i t ion  m a y  also con t r ibu te  to the  magnes ium-  
b ind ing  behavior  observed.  

These f indings  raise the  ques t ion  whe the r  th is  change 
in the  d iva len t  ca t ion d i s t r ibu t ion  may  or m a y  no t  be 
impl ica ted  in de te rmin ing  the  t u m o r  cell m e m b r a n e  
character is t ics .  In  re la t ion to this,  it  is also very  inter= 
est ing to note  tha t ,  wi th  less t h a n  half  of the  complexed  

phosphol ip id  amount ,  t umors  b ind  a lmos t  as m u c h  
calcium as liver does. This  is an ind ica t ion  of a dras t ic  
change in the  phosphol ip id -ca lc ium relat ionship.  

Zusammen/assung.  Phospho l ip id - I t a l z inm-  und Phos-  
pho l ip id -Magnes ium-Komplexe  wurden  aus H e p a t o m  und  
aus normale r  Leber  isolier~. Obwohl  das H e p a t o m  nur  die 
H~tlfte der in der  Leber  v o r k o m m e n d e n  komplexen  
Phosphol ip ide  aufweist ,  ist  die K a l z i u mb i n d u n g  bei 
H e p a t o m  und  Leber  gleich. Die Magnes iumbindung  ist 
dagegen erhebl ich niedriger.  Diese Unte r sch iede  weisen auf 
eine m6gliche Bedeu tung  der zweiwer t igen I~ationen- 
b indung  im Verha l t en  der T u mo rze l l memb ran  hin. 
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On the  Q u a r t e r n a r y  S truc ture  of C a r c i n u s  m o e n a s  ( A r t h r o p o d a )  H e m o c y a n i n  ~, 2 

I t  is well enough es tabl ished t h a t  the  so-called m i n i m u m  
funct ional  subun i t  of the  h e m o c y a n i n  (Hc) of several  
A r t h r o p o d a  species (unlike Molluscs s) can be isolated 
w i thou t  covalent  bond cleavage 4,s. This c o m p o n e n t  
includes one ac t ive  si te wi th  2 copper  ions, weighs 
a round  75,000 d and  has been repor ted  to be r a t h e r  
he terogeneous  6-9. Three d i f ferent  hypo theses  abou t  i ts  
cons t i tu t ion  have  been  proposed  following the  s tudies  on 
m i n i m u m  subuni t s  regardless  of the i r  func t iona l i ty :  
1. PICKETT, RIGGS and LARIMtgR 1~ have  repor ted  t h a t  
succ inyla ted  Homarus americanus Hc displays  by  
sed imen ta t ion  analysis  a subuni t  of abou t  37,500 d, 
which  p robab ly  consists  of only one po lypep t ide  chain;  
2. according to ano the r  model  n, sugges ted  in order  to  
expla in  the  low and  ' con t inuous ly  va ry ing '  s ed imen ta t ion  
coefficient of Cancer magister Hc in 6 M guanid ine  
hydrochlor ide  solution, the  m i n i m u m  funct iona l  subun i t  
is composed  of 3 po lypep t ide  chains  of 25,000 d. Such a 
model  was made  p robab le  by  recent  da ta  ob t i aned  in our 
l abora to ry  on Carcinus moenas Hc by  po lyac ry lamide  gel 
e lect rophoresis  and gel pe rmea t ion  c h r o m a t o g r a p h y  in 
0.1% SDS solut ions a t  p H  7.0-9.312,1a; 3. the  results  of 
LOEHR and  MASON s, conf i rmed by  CARPENTER and 
VAN I-IOLDE 9, seem to prove  t h a t  the  subuni t s  a round  
80,000 d of Cancer magister t t c  consis t  of single poly-  
pep t ide  chains.  These resul ts  have  been ob t i aned  by  
po lyacry lamide  gel e lect rophoresis  in sod ium dodecyl  
sulfate (SDS) solut ions a t  p H  8.0 9.0. 

We have  sepa ra ted  Carcinus moenas Hc po lypep t ide  
chains  using gel pe rmea t ion  c h r o m a t o g r a p h y  on Sephadex  

G-200 in 1% SDS solut ion 1.,1s. Hc  and a p o H c  (apo- 
hemocyanin)  were p repa red  accord ing  to  GHIRETTI 
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