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Effect of Phosvitin on Electrocardiographic Changes Produced by Vasopressin in Rats 

I t  is wel l  k n o w n  t h a t  v a s o p r e s s i n  c o n s t r i c t s  c o r o n a r y  
a r t e r i e s  1-i~, d e c r e a s e s  c o r o n a r y  b l ood  f l ow  in  e x p e r i m e n t a l  
a n i m a l s  9,14 a n d  c o n s e q u e n t l y  m y o c a r d i a l  o x y g e n  u p t a k e  
y i e l d i n g  a c o r o n a r y  i n s u f f i c i e n c y " ,  1~, 15. F u r t h e r m o r e  i t  
p r o v o k e s  s o m e  c h a r a c t e r i s t i c  e l e c t r o c a r d i o g r a p h i c  a l t e r a -  
t i o n s  ( d e p r e s s e d  S - T  s e g m e n t ,  d e p r e s s e d ,  f l a t t e n e d  o r  
i n v e r t e d  T - w a v e ) 2 ,  5, n ,  ~ ,  16-19 w h i c h  c a n  be  i m p u t e d  t o  
t h e  m y o c a r d i a l  i s c h a e m i a  3, is, 20. 

T h e s e  c h a n g e s  a r e  p a r a l l e l e d  b y  m e t a b o l i c  a b n o r m a l i t i e s  
s u c h  as  a d e p r e s s i o n  of  r e s p i r a t o r y  q u o t i e n t  ~4,15 a n d  a 
s h i f t i n g  of  p h o s p h a t e  b a l a n c e  f r o m  p o s i t i v e  t o  n e g a t i v e  1~ 
p r o b a b l y  b e c a u s e  of  a b r e a k d o w n  of  p h o s p h o r i l a t e d  c o m -  
p o u n d s  1,. 

O n  t h e  b a s i s  of  t h i s  k n o w l e d g e ,  t h e  p r o b l e m  a r o s e  
w h e t h e r  c o m p o u n d s  w i t h  a h i g h  c o n t e n t  of  e n e r g y - r i c h  
p h o s p h a t e  g r o u p s  w e r e  ab l e  t o  m o d i f y  t h e  E C G  c h a n g e s  
p r o d u c e d  b y  v a s o p r e s s i n  in  r a t s .  I n  p a r t i c u l a r  p h o s v i t i n ,  
a n  e g g - y o l k  p h o s p h o p r o t e i n  ( M . W .  ~ 5 0 . 0 0 0 ;  P h o s -  
p h o r o u s  10 %)  w h i c h  c a n  be  d e p h o s p h o r i l a t e d  b y  p h o s p h o -  
p r o t e i n p h o s p h a t a s e 2 1 ,  22 a n d  r e c h a r g e d  w i t h  A T P  b y  a 
p h o s p h o p r o t e i n k i n a s e  2s, 24 w a s  t e s t e d .  

Mater ials  and methods. T h e  e l e c t r o c a r d i o g r a m s  on  l e a d  
I I  o f  m a l e  W i s t a r  r a t s  (of 250 g) a n a e s t h e t i z e d  w i t h  
s o d i u m  p e n t o b a r b i t a l  w e r e  r e c o r d e d .  

T h e  f o l l o w i n g  d r u g s  we re  u s e d  : P i t r e s s i n  ( P a r k e - D a v i s ) ,  
P h o s v i t i n  e x t r a c t e d  f r o m  e g g - y o l k  a n d  p u r i f i e d  in  o u r  
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Effects of Phosvitin and Phosphocreatine on electrocardiographic changes produced by intravenous infusion of vasopressin in rats as 
compared with control rats. ECG Lead II - 1 mV/em; chart  speed 50 mm/sec. 
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l abora to ry ,  P h o s p h o c r e a t i n e  d i sod ium sal t  h y d r a t e  
(Sigma),  DL-Phosphoser ine  (Fluka) ,  N a 2 H P O  4 (Merck), 
Adenos ine -5 ' - t r i phosphor i c  acid d i sod ium sal t  (Merck). 
The  c o m p o u n d s  were used w i t h o u t  f u r t h e r  pur i f ica t ion .  
All  the  d rugs  were dissolved in saline.  

The  an ima l s  received an  i.v. infus ion  of 2 I U / k g  of vaso-  
press in  a t  a r a t e  of 1.6 I U / k g / m i n  a n d  p h o s v i t i n  (750 mg/  
kg i.p. plus  250 m g / k g  Lv. a t  a r a t e  of 25 m g / k g / m i n  
respec t ive ly  25 and  10 ra in  before  s t a r t i n g  the  vasopress in  
infusion).  The  same schedule  was  fol lowed w i t h  t he  drugs  
for compar ison ,  wh ich  were a d m i n i s t e r e d  in s toichio-  
me t r i c  a m o u n t s  re la t ive  to t he  phost~horous con ten t .  The  
A T P  was on ly  a d m i n i s t e r e d  i.v. and  in a non-s to ich io-  
me t r i c  dose (10 mg/kg)  because  of i ts  side effects (depres- 
s ion of b lood-pressure  etc.). Cont ro l  rats ,  u n d e r  t he  same 
e x p e r i m e n t a l  condi t ions ,  on ly  received sal ine in t he  same 
v o l u m e  as used for t he  o the r  drugs.  Fo r  each  c o m p o u n d  a t  
leas t  9 r a t s  were tes ted .  

Results and discussion. The  resu l t s  are  g iven  in t he  
Figure.  I n  al l  t h e  con t ro l  r a t s  t he  E CG  a l t e ra t ions  as 
descr ibed in t he  l i t e r a tu re  were a lways  presen t .  P h o s v i t i n  
appea red  aIways  to  exe r t  a p r o t e c t i v e  ac t ion  of ECG 
changes  p roduced  b y  vasopress in .  I n  p a r t i c u l a r  T wave  
was neve r  i n v e r t e d  or f l a t t e n e d ;  s imi la r ly  S-T segmen t  
a l t e r a t ions  were a lways  decreased or absen t .  On t he  con- 
t r a r y  t he  compar i son  drugs  phosphoser ine ,  A T P  a n d  
inorganic  p h o s p h a t e s  disclosed no  ac t iv i ty ,  w i t h  t he  
excep t ion  of p h o s p h o c r e a t i n e  wh ich  on ly  showed a s l ight  
a n d  i n c o n s t a n t  ac t iv i ty .  T he  m e c h a n i s m  of p ro t ec t i ve  
effect  of p h o s v i t i n  is n o t  known.  The  physiological  role of 
th i s  p ro t e in  ha s  been  hypo t he s i zed  as a suppl ier  of energy-  
r ich  p h o s p h a t e  ~, a n  i ron car r ier  25, or in  t he  ox ida t ive  

gene ra t ion  of energy- r ich  p h o s p h a t e  w i t h  a r eac t ion  in 
which  i ron would  be i nvo lved  in some way.  The  p r o d u c t  
of th i s  ox ida t i on  would be  a ser ine e n o l - p h o s p h a t e  which  
can  s p o n t a n e o u s l y  l ibe ra te  i t s  p h o s p h a t e  to  charge  a n  
A D P  b y  m e a n s  of an  e n z y m a t i c  system~% I t  has  a l r eady  
been  d e m o n s t r a t e d  27 t h a t  p h o s v i t i n  has  no  coronaro-  
d i l a to r  a c t i v i t y  and  t h a t  i t  does no t  decrease  the  blood 
pressure  in  t he  dose wh ich  h a v e  been  employed.  These  
resu l t s  shou ld  be  ve ry  in t e re s t ing  for a n y  possible  fu tu re  
research  in to  t he  pha rmoco log ica l  aspects  of phosv i t in .  

Riassunto. Viene d i m o s t r a t a  l 'a t t ivi tS,  p r o t e t t i v a  della 
fosv i t ina  sulle a l t e raz ion i  e le t t rocard iogra f iche  p r o d o t t e  
dal la  s o m m i n i s t r a z i o n e  endovenosa  di  vasopress ina  nel  
ra t to .  R i s u l t a t i  ana logh i  n o n  si sono o t t e n u t i  imp iegando  
fosfoserina,  fosfat i  inorgan ic i  e ATP,  f a t t a  ~ forse eccezione 
pe r  la  fos f0crea t ina  pe r  la qua le  6 s t a t s  o s se rva ta  u n a  l ieve 
m a  t r a scu rab i l e  a t t iv i t~ .  , 
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The Acidic Glycosaminoglycans of the Synovial Fluid in Rheumatoid Arthritis 

I t  is k n o w n  t h a t  t he  p r inc ipa l  acidic g lycosaminog lycan  
(GAG) of synov ia l  f luid in  m en  a n d  o the r  species is 
hya lu ron ic  acid.  The  presence  of o the r  G A G  has  been  
descr ibed b y  o the r  a u t h o r s  1,3. Smal l  a m o u n t s  of c h r o n -  
d ro i t i n -4 - su lpha te  h a v e  also been  descr ibed in some pa-  
thological  h u m a n  synov ia l  fluids3, a, a l t h o u g h  because  
of t he  f r a c t i o n a t i o n  m e t h o d s  used i t  was  di f f icul t  to  
q u a n t i t a t e  t he  isomeric  chondro i t in - su lpha tes .  

This  r epo r t  p re sen t s  d a t a  on  t h e  G A G  c o n t e n t  of t he  
synov ia l  f luid of the  knee  j o i n t  of p a t i e n t s  w i t h  r h e u m a -  
to id  a r t h r i t i s  a n d  h e a l t h y  donors  us ing  t echn iques  now 
ava i l ab le  for t he  q u a n t i t a t i o n  of G A G  in order  to  get  
f u r t h e r  ins igh t  in to  t he  changes  in chemica l  compos i t i on  
of synov ia l  f luid in  r h e u m a t o i d  a r th r i t i s .  

Material and methods. The  synov ia l  f luids were o b t a i n e d  
f rom 18 p a t i e n t s  w i t h  classical r h e u m a t o i d  a r t h r i t i s  5 
(males, age 18-39 years)  a n d  12 ma le  donors  w i t h  appa r -  
en t ly  n o r m a l  knews  b y  p u n c t u r i n g  t he  knee  jo in t s  as 
descr ibed b y  BALASZ et  al.% All p a t i e n t s  were n o t  u n d e r  
cor t icos tero id  t r e a t m e n t  w h e n  samples  were t aken .  As 
m u c h  f luid as possible  was  o b t a i n e d  f rom each  j o i n t  (0.4 to  
0.9 ml) .  Owing  to  t he  smal l  a m o u n t  of f luid o b t a i n e d  f rom 
the  h e a l t h y  donors,  t he  respec t ive  f luid of 3 jo in t s  were 
pooled.  P r io r  to  analysis ,  samples  were cen t r i fuged  a t  
75,000 • g to  r emove  t he  ceils a n d  s tored  a t  - -20~ The  
G A G  were p r e c i p i t a t e d  b y  t he  add i t i on  of c e t y l p y r i d i n i u m  
chlor ide  to  f ina l  c o n c e n t r a t i o n  of 0.2% and  i n c u b a t e d  a t  
3 7 ~  l b .  

The  crude  G A G  were pur i f ied  b y  d issolv ing t h e m  in  
1 . 2 5 M  m a g n e s i u m  chloride.  The  re su l t ing  G A G  were 
p r ec ip i t a t ed  w i t h  3 vo lumes  of 2% sod ium ace t a t e  in 
95% e t h a n o l  d u r i n g  24 h. F u r t h e r  pu r i f i ca t ion  was 
o b t a i n e d  b y  red isso lv ing  t he  G A G  in 5% p o t a s s i u m  

ace t a t e  a n d  r e p r e c i p i t a t i n g  t h e m  w i t h  3 vo lumes  of 95% 
e t h a n o l  for 12 h. 

The  pur i f ied  GAG t h u s  o b t a i n e d  were dissolved in 
0 . 7 5 M  sod ium chlor ide  for f u r t h e r  analysis .  To ta l  uronic  
acids were d e t e r m i n e d  on  an  a l i quo t  of t he  above  b y  t he  
m e t h o d  of BITTER a n d  MIJIR 7 and  t he  or ig inal  r eac t ion  
descr ibed  b y  DlscI~E s. To ta l  h e x o s a m i n e  was m e a s u r e d  
fol lowing t he  m e t h o d  of CEssI and  PILLa~GO 9 af te r  
hydro lys i s  of a l iquo t  f rac t ions  in  4 N  HC1 a t  100~ for 
4 h us ing  g lucosamine  HC1 as s t a n d a r d .  Su lpha t e  was 
d e t e r m i n e d  b y  an  An tonopou lo s  mod i f i ca t i on  of t he  
benz id ine  m e t h o d  10 a n d  n i t rogen  b y  t he  K je ldah l ' s  
me thod .  Galac tose  was m e a s u r e d  w i t h  t he  t e c h n i q u e  of 
DISCHE 11. The  pur i f ied  GAG were t h e n  f r a c t i o n a t e d  b y  
c h r o m a t o g r a p h y  on celulose m i c r o l u m n s  b y  t he  t e c h n i q u e  
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