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Monosodium u r a t e  monohydrate (MSUM) c r y s t a l s  produce t h e  inf lammatory r e a c t i o n  
seen  i n  a c u t e  gouty a r t h r i t i s .  The mechanism o f  c rys t a l - induced  inf lammation in -  
c l u d e s  a s t e p  where t h e  c r y s t a l s  "bind" o r  i n t e r a c t  w i t h  t h e  membrane of t h e  
phagolysosome r e s u l t i n g  i n  b r e a k s  i n  membrane c o n t i n u i t y  o r  membranolysis and c e l l  
dea th .  

P rev ious  s t u d i e s  of t h e  inf lammatory p o t e n t i a l  o f  MSUM r o u t i n e l y  hea ted  t h e  c ry -  
s ta ls  t o  2000 t o  d e s t r o y  pyrogens,  b e f o r e  i n j e c t i o n .  Dieppe e t  a1 (1981) b e l i e v e d  
t h a t  e l e c t r o s t a t i c  f o r c e s  may b e  impor t an t  i n  t h e  crystal-membrane i n t e r a c t i o n  and 
showed that t h e r e  w a s  a c o r r e l a t i o n  between e l e c t r o p h o r e t i c  m o b i l i t y  of c r y s t a l s  
and t h e  d e g r e e  of inf lammation.  
showed t h a t  t h e  e l e c t r o p h o r e t i c  m o b i l i t y  and inf lammation w a s  reduced f o r  hea ted  
MSUM. They s t a t e d  that t h e  lower s u r f a c e  cha rge  o f  hea ted  c r y s t a l s  w a s  respon- 
s i b l e  f o r  t h e  reduced inf lammation.  T h i s  work i n v e s t i g a t e s  t h e  e f f e c t  o f  h e a t i n g  
MSUM on t h e  z e t a  p o t e n t i a l  o f  t h e  c r y s t a l s  and t h e i r  a b i l i t y  t o  c a u s e  hemolysis  
o f  e r y t h r o c y t e s  which may b e  used as a measure of membranolytic p o t e n t i a l .  

MSUM w a s  p repa red  by p r e c i p i t a t i o n  from a s o l u t i o n  o f  u r i c  a c i d  i n  sodium hydrox- 
i d e .  Samples were h e a t  t r e a t e d  a t  2000 f o r  2 h r  and 250° f o r  2 h r  and c h a r a c t e r -  
i s e d  u s i n g  X-ray d i f f r a c t i o n ,  d i f f e r e n t i a l  scanning c a l o r i m e t r y  (DSC) and scann ing  
e l e c t r o n  microscopy. The z e t a  p o t e n t i a l s  (Z.P.) o f  t h e  c r y s t a l s  were measured i n  
s a t u r a t e d  s o l u t i o n s  of MSUM i n  water and 0.4% sodium c h l o r i d e  i n  T r i s  b u f f e r  u s i n g  
a Zeta-Meter. Membranolysis expe r imen t s  were c a r r i e d  o u t  by tumbling 200 mg un- 
hea ted  and h e a t e d  MSUM samples  (mean s u r f a c e  a r e a  0.47 m2.g-I) i n  suspens ions  of 
r e d  blood c e l l s  i n  pH 7.4 T r i s f i s o t o n i c  s a l i n e  b u f f e r  f o r  2 h r  a t  37'. A f t e r  cen- 
t r i f u g a t i o n  t h e  hemoglobin i n  t h e  s u p e r n a t a n t s  were ana lysed  a t  540 nm i n  a spec- 
t ropho tomete r .  
c e l l s  i n  w a t e r ) .  
MSUM had an  a c i c u l a r  c r y s t a l  h a b i t .  
t h a t  t h e  c r y s t a l s  were MSUM. 
c o n t a i n i n g  25% anhydrous MSU and h e a t i n g  a t  250° f o r  2 h 
A f t e r  membranolysis,  r e h y d r a t i o n  o f  h e a t e d  MSUM t o  100% monohydrate w a s  complete  
f o r  t h e  200Of2 h r  and incomplete  f o r  t h e  250°/2 h r  t r e a t m e n t s .  
v a l u e s  and Z.P. o f  t h e  samples  are g i v e n  i n  Tab le  1. 

Table  1. Zeta P o t e n t i a l  and p e r c e n t  hemolysis  v a l u e s  f o r  MSUM. 

A comparison of unheated and h e a t e d  c r y s t a l s  

The p e r c e n t  hemolysis  w a s  determined r e l a t i v e  t o  100% l y s i s  ( r e d  
When observed under  t h e  scanning e l e c t r o n  microscope,  ground 

produced samples 
gave  100% anhydrous MSU. 

X-ray d i f f r a c t i o n  p a t t e r n s  and DSC confirmed 
Heat t r e a t m e n t  a t  200' f o r  2 h 

Percent-hemolysis  

Sample Percent-hemolysis  Zeta P o t e n t i a l  (mv) 
Mean f 1 S.D. Water 0.4% N a C l  i n  T r i s  

Unheated 68.3 f 8.7 -60.2 -22.7 
2000, 2 h 40.9 f 11.9 -47.3 -16.9 
250°, 2 h 39.5 * 11 .9  -29.4 -10.7 

The % hemolysis  dec reased  from 68% f o r  unheated MSUM t o  40% f o r  MSUM hea ted  at 
250° f o r  2 h . Unheated MSUM had a h i g h  n e g a t i v e  s u r f a c e  c h a r g e  as i n d i c a t e d  by a 
Z.P. of -60mV i n  water. The Z.P. of  t h e  samples  dec reased  w i t h  i n c r e a s i n g  concen- 
t r a t i o n  of N a C l  due  t o  t h e  c o u n t e r i o n  s h i e l d i n g  e f f e c t  and q u a n t i t a t i v e  measure- 
ments were n o t  p o s s i b l e  f o r  MSUM i n  0.9% N a C l  i n  T r i s  b u f f e r .  
c r e a s e  i n  t h e  Z.P. and % hemolysis  v a l u e s  on h e a t  t r e a t m e n t  o f  t h e  c r y s t a l s .  

I f  t h e  s t r u c t u r e  o f  t h e  c r y s t a l  s u r f a c e  of MSUM i s  a n  impor t an t  f a c t o r  i n  mem- 
b r a n o l y s i s ,  t h e n  any t r e a t m e n t  o f  t h e  c r y s t a l  which a l t e r s  t h e  s u r f a c e  or Z.P. 
should r e s u l t  i n  changes i n  membranolytic p o t e n t i a l .  
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There w a s  a de- 
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