
THE EXCRETION OF OXALIC ACID IN GOUTY PATIENTS 
12 1 Enrico Mar ine l lo ,  Adriana Casinio, Roberto Leoncini,  

Roberto Marcolongooo, Maria P. P icchio & Daniela 
Vannoni 
Un ive rs i t y  o f  Siena - Departments o f  B io log ica l  Chemistry, 'Chem- 
i s t r y ,  O 0  Rheumatology - I t a l y  

U t i l i z i n g  the very s a t i s f a c t o r y  HPLC procedure recen t l y  r e p o r t  
ed by Hughes e t  a l .  ( I ) ,  we have determined the u r i n a r y  excre- 
t i o n  o f  o x a l i c  ac id  i n  con t ro l  subjects (aged 20 t o  70 years) and 
i n  gouty pa t ien ts  (from 35 t o  73 years), before and a f t e r  a l lopu-  
r i n o l  treatment. The u r i n a r y  excret ion i n  normal subjects was 
27.5* 1.89 mg/24h, i n  gouty pa t ien ts  31.3f 3.08 mgl24h before a l -  
l opur ino l  , and 43.22 k4.66 mg/24h a f t e r  treatment. I t  i s  ev ident  
t h a t  the re  i s  no substant ia l  d i f f e rence  between normal subjects 
and gouty pat ients ,  wh i le  a l l o p u r i n o l  s i g n i f i c a n t l y  increases 
(p 40.05) the u r i n a r y  excret ion o f  o x a l i c  ac id.  Since a l l o p u r i n o l  
i n h i b i t s  the incorporat ion o f  g l yc ine  i n t o  pur ine r i bonuc leo t i -  
des, t h i s  increase suggests t h a t  the g l yc ine  might be channeled 
toward the formation o f  g l yoxy la te  and o x a l i c  ac id  i n  gouty pa- 
t i e n t s  (2).Results suggest t h a t  the behavior o f  u r i n a r y  oxa l i c  a s  
i d  should be under constant con t ro l  dur ing a l l o p u r i n o l  treatment. 

(1) Hughes H. e t  a l .  (1982) Anal. Biochem. 119, 1-3 
(2)  Dean D.M. e t  a l .  (1968) Cl in .  Sci.  2, 325-335 
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5'-N-ethylcarboxamide (NECA) > 2-chloroadenosine (2-CIA)> 
adenosine (A) > (-)-~6-(~-phen~lisopro~~l)-adenosine {(-)-R-PIA] > 
(+I-S-PIA, in P M concentrations, inhibited the release of 
histamine and immunoreactive leukotriene Cq (LTCq) from human 
basophils challenged with anti-IgE or antigen. The effect of 
NECA, 2-CIA and A was potentiated by dipyridamole and inhibited 
by low concentrations of theophylline (T). 

In contrast, NECA, 2-CIA, A and (-1-R-PIA, in U M 
concentrations, enhanced the release of both histamine and LTC4 
from mast cells purified from human lung. The effect of A and 
its analogs was not blocked by dipyridamole and partially 
inhibited by T. 

These results support the hypothesis that adenosine and its 
analogs produce distinct biological effect in the modulation of 
mediator release from human basophils and lung mast cells. 
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5'-N-ethylcarboxamideadenosine (NECA) >2-chloroadenosine (2- 
CIA) >adenosine (A)> {(-)-~~-(~-~hen~l-iso~ro~~l)-adenosine 1 (- 
)-R-PIA > (+)-S-PIA, in pM concentrations, increase the 
intracellular level of adenosine 3',5'-monophosphate (CAMP) of 
human B and T (OKT~' and 0KT8' phenotype) lymphocytes (L). Low 
concentrations of A (10-9-10-~ M) and (-1-R-PIA (l0-~-10-~ M) 
inhibit the stimulating effect of PGE1, isoproterenol (ISO), 
histamine (H), NECA, cholera toxin (CT) and forskolin (FOK) on 
CAMP metabolism of L. This effect is inhibited by low doses of 
methylxanthines. 2',51dideoxyadenosine (DDA) - 2 x 10-4 
M), a selective agonist of the P-site, and high concentrations 
of A (10-~-10-~ M) inhibit the effect of PGE1, ISO, H, CT and 
FOK in B and T L. The effect of DDA is not blocked by 
methylxanthines. These results support the hypothesis that 
human B and T (0~~4' and 0~~8') L possess a membrane adenosine 
A2/Ra receptor. Human L also possess an inhibitory adenosine 
A1/R; receptor and a P-site. 
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Stimulated mast c e l l s  produce and release adenosine, and the 

release o f  mast c e l l  mediators i s  po ten t ia ted  by adenosine, y e t  
very l i t t l e  i s  known regarding mast c e l l  pur ine metabolism. 
Because AICAR has been shown t o  a l t e r  metabolism o f  adenosine and 
accelerate the r e p l e t i o n  of ATP pools i n  o the r  t issues, i t s  
e f f e c t  on mast c e l l  f unc t ion  was examined. Simultaneous add i t i on  
of AICAR (25-250pM) w i t h  A23187 o r  spec i f i c  antigen d i d  n o t  a l t e r  
mouse bone marrow-derived mast c e l l  (MMC) $-hexosaminidase 
($-hex) release i n  the absence o r  presence o f  exogenous adeno- 
sine, nor  d i d  a 60-min pre incubat ion w i t h  AICAR. However, MMCs 
cu l tu red  fo r  6 days i n  the presence o f  10-100pM AICAR demonstrate 
a s l i g h t l y  increased spontaneous release o f  $-hex and histamine, 
and a markedly decreased mediator release response t o  A23187 o r  
antigen equal t o  45,2t0.1% o f  release from contro l  c e l l s  p( 005) 
w i t h  o r  w i thou t  the add i t i ona l  presence of adenosine (10-~-16-10 
MI. Exposure t o  these concentrat ions o f  AICAR had no e f f e c t  on 
MMC v i a b i l i t y ,  r a t e  o f  d i v i s i o n ,  o r  basal p-hex concentrat ions. 
An unusual r i  bonucleotide tr iphosphate prev ious ly  i d e n t i f i e d  as 
a regulatory  molecule i n  formyl-depleted ce l l s ,  AICAR t r i phos -  
phate (ZTP), has been i d e n t i f i e d  i n  6-day cu l tures o f  AICAR- 
t rea ted  MMCs a t  a concentrat ion o f  0.065+0.002nn~1les/106 c e l l s  
(contro ls  < 0.005nmoles 2 ~ ~ 1 1 0 6  c e l l s ) .  A modest enhancement 
( 4 5 % )  o f  i n t r a c e l l u l a r  ATP l e v e l s  i s  a lso seen i n  the AICAR 
MMCs. This g lobal  i n h i b i t i o n  of MMC mediator release may prove t o  
be important i n  the treatment of a l l e r g i c  diseases. 
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Adenosine deaminase (ADA), a pur ine salvage pathway enzyme, 
i s  a usefu l  biomarker o f  disease a c t i v i t y  i n  c e r t a i n  human 
leukemias. To study the  mechanisms c o n t r o l l i n g  ADA expression 
i n  leukemic c e l l s  we have developed an assay f o r  quan t i ta t i ng  
ADA mRNA. mRNA i s  s e l e c t i v e l y  immobilized on n i t r o c e l l u l o s e  
and subsequently hybr id ized t o  DNA probes as described by 
Bresser e t  a l .  (Bressner J, Hubbell HR and G i l l e s p i e  O., Proc 
Nat l  Acad Sci USA (1983) 80, 6253 f f . ) .  We have modif ied the  
technique t o  a l low use o f  b i o t i n y l a t e d  ra the r  than 3 2 ~  
labe l led  probes. Probe:mRNA hybr id i za t ion  was detected 
c o l o r i m e t r i c a l l ~  w i t h  s t reoav id in  and b i o t i n - a l k a l i n e  

hosphatase o r  b io t in-horseradish peroxidase. The b i o t i n  and 
92p assays were equal ly  sensi t ive.  

With t h i s  technique we have compared ADA enzyme a c t i v i t y  and 
mRNA leve ls  i n  lymphoblastoid c e l l  l i n e s  and lymphocytes from 
leukemic pa t ien ts .  Our data i n d i c a t e  t h a t  ,there may be both 
t r a n s c r i p t i o n a l  and post - t ranscr ip t ional  con t ro l  mechanisms f o r  
ADA. The use o f  b i o t i n y l a t e d  DNA sequences as hybr id i za t ion  
probes provides a sensi t ive,  stable, and rap id  method f o r  
quan t i ta t i ng  s p e c i f i c  mRNA levels ,  and should be appl icable t o  
other  systems. 
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A nucleot ide analys is  of Bloom's syndrome lymphocytes and 
f i b r o b l a s t s  has revealed a p a r t i a l  deplet ion i n  adenine 
nucleot ide pools. ATPIADP r a t i o  i n  these c e l l s  was a t  l e a s t  
th ree - fo ld  lower than i n  primary cu l tu res  o f  normal human c e l l s .  
F rac t iona t ion  o f  each adenine nucleot ide by high performance 
l i q u i d  chromatography showed t h a t  d i f ferences d i d  not r e f l e c t  an 
excess i n  ADP but ra the r  low l e v e l s  o f  ATP i n  Bloom's syndrome 
cul tures.  Moreover, such low energy s ta te  has been co r re la ted  
w i t h  t h e i r  low growth. Recent data from our l abora to ry  ind ica te  
t h a t  Bloom's syndrome c e l l s  may r e f l e c t  an impaired salvage 
pathway o f  pur ine b iosynthesis  since these c e l l s  appear t o  be 
de fec t i ve  o r  even lack adenine phosphoribosyl t ransferase (APRT) 
a c t i v i t y .  Our work mainly focuses on the k i n e t i c s  o f  pur ine 
salvage pathway i n  Bloom's syndrome c e l l s ,  as wel l  as on drug 
res is tance (cy to tox ic  pur ine analogs), i n  order t o  character ize 
the  extent o f  the defect. 
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