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Hypoxanthine-guanine pl tosphoribosyl transferase(IE1'RT) and 
aden ine  phosphoribosyltransferase(APRT) f u n c t i o n  i n  the  meta- 
b o l i c  s a l v a g e  o f  p r u i n e s .  Although t h e s e  enzyme d e f i c i e n c i e s  
a r e  ex t remely  r a r e ,  an  e a r l y  d i a g n o s i s  is  r e q u i r e d  t o  p reven t  
r e n a l  damage. There fo re  s imple  methods f o r  t h e  d e t e c t i o n  o f  
HGPRT and /o r  APRT d e f i c i e n c i e s  u s i n g  d r i e d  f i l t e r  paper  blood 
a n d / o r  u r i n e  s p o t s  were s t u d i e d .  Enzyme a c t i v i t y  i n  t h e  e l u a t e  
from d r i e d  f i l t e r  paper  blood s p o t s  s t o r e d  f o r  4 weeks a t  room 
tempera tu re  were shown t o  be q u i t e  s t a b l e .  DE-81 paper  a l l o w s  
immobi l i za t ion  o f  t h e  n u c l e o t i d e s ,  wh i l e  removing p u r i n e  b a s e s  
by washing.  Auto rad iographs  p repa red  from d r i e d  f i l t e r  paper  
blood s p o t s  and DE-81 paper  soaked w i t h  enzyme r e a c t i o n  mix tu res  
c o n t a i n i n g  1°C-hypoxantliine and /o r  14C-adenine showerl sliarp 
r a d i o a c t i v e  s p o t s  i n  normal s u b j e c t s .  No a c t i v i t y  was seen  i n  
t h e  c a s e  of t h e  Lesch-Nyhan syndrome and /o r  APRT d e f i c i e n c y .  The 
c o n c e n t r a t i o n  of  u r i c  a c i d ,  c r e a t i n i n e  and 2,8-di l~ydroxyadeninc 
(2,8-DHA) i n  t h e  e l u a t e s  from d r i e d  f i l t e r  paper  u r i n e  s p o t s  
were a l s o  shown t o  be measurable.  The h igh  r a t i o  of u r i c  a c i d  t o  
c r e a t i n i n e  and /o r  t h e  demons t ra t ion  of 2,8-DHA i n  t h e s e  e l u a t e s  
was a l s o  u s e f u l  Lor t h e  s c r e e n i n g  o f  HGPRT and /o r  APRT d e f i c i -  
e n c i e s .  T h i s  method i s  v e r y  conven ien t  f o r  sample c o l l e c L i o n  and 
s i m p l i f i e s  Lltc t r a n s f e r  o f  samples.  
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The r e l a t i o n s h i p  between d i e t a r y  f a c t o r s  and t h e  p reva lence  
o f  gou t  i s  w e l l  known. Many gouty p a t i e n t s  e a t  food r i c h  i n  
p u r i n e s  and e x c r e t e  i n c r e a s e d  u r i n a r y  u r a t e .  The d i e t a r y  p u r i n e s  
may c o n t r i b u t e  t o  hyperu r i cemia .  When enzyme a c t i v i t y  r e l a t e d  t o  
p u r i n e  metabolism i n  t h e  human d i g e s t i v e  j u i c e  was measured, 
n u c l e o t i d a s e ,  p u r i n e  n u c l e o s i d e  phosphorylase and x a n t h i n e  
o x i d a s e  a c t i v i t y  was shown i n  b i l e  and p a n c r e a t i c  j u i c e ,  a l t l tough 
they were n o t  s o  high.  T h e r e f o r e ,  t h e  e f f e c t  i n  ch ickens  o f  o r a l  
a d m i n i s t r a t i o n  o f  enzymes r e l a t e d  t o  p u r i n e  ca tabo l i sm on plasma 
u r i c  a c i d  c o n c e n t r a t i o n s  was s t u d i e d .  A f t e r  o r a l  a d m i n i s t r a t i o n  
o f  i n o s i n e  t o  ch ickens ,  plasma u r i c  a c i d  c o n c e n t r a t i o n s  inc reased  
markedly. P r i o r  o r a l  a d m i n i s t r a t i o n  o f  t h e  enzymes p u r i n e  
n u c l e o s i d e  phosphory lase ,  x a n t h i n e  o x i d a s e  and u r i c a s e  prevented 
tlte r i s e  i n  plasma u r i c  a c i d  due t o  i n o s i n e  i n t a k e .  I t  seems 
t h a t  t h e s e  enzymes a d m i n i s t e r e d  o r a l l y  degrade  t h e  d i e t a r y  
p u r i n e s  d u r i n g  g a s t r o i n t e s t i n a l  p a s s a g r .  Secondly,  l iposomal-  
en t rapped  methoxypolyethyleneglycol(PEG) modif ied u r i c a s e  was 
used t o  s tudy  i t s  plasma u r a t e  lower ing  e f f e c t  a f t e r  o r a l  
a d m i n i s t r a t i o n  t o  ch ickens .  Plasma u r i c  a c i d  c o n c e n t r a t i o n s  f e l l  
g r a d u a l l y  and were accompanied by a r i s ~  i n  plasma u r i c o i y t i c  
a c t i v i t y .  Ora l  a d m i n i s t r a t i o n  o f  p u r i n e  enzymes and /o r  PEG- 
modif ied u r i c a s e  l iposomes may have a u s e f u l  e f f e c t  a s  a new 
enzyme the rapy  f o r  hyperuricemia and gou t .  
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A r a p i d  a n d  c o v e n i e n t  s c r e e n i n g  m e t h o d  u s i n g  h i g h -  
p e r t ' u r m n n c e  c h r o n ~ a t o g r a y h y ( t l P L C )  f o r  t h e  s i m u l t a n o u s  
d e t e c t i o n  o f  deficiencies o f  a d e n i n e  p h o s p h o r i b o s y l -  
t r o ~ ~ s E e r a s e ( A P I ( T ,  EC 2 . 4 . 2 . 7 )  a n d  h y p o x a n t h i n e  g u a n i n e  
p h o s p h ~ ~ r  i Lmsy 1 t r a n s f e r a s e  (HGPRT. EC 2 . 4 . 2 . 8  ) is 
r > r o s a n i a d .  

T h e  e n z y m e  r e a c t i o n s  w e r e  s t a r t . e d  b y  t h e  a d d i t i o n  
of 0 . 1  ml o f  t h e  I-ed cell l y s a t e s  (2-56 k l b / d l )  
t r e a t e d  wi t .h  c h a r c o a l - d e x t r a n  i n t o  0 . 5  m l  o f  t h e  
r e a c t i o n  m i x t u r e  A ( 2  mM PRPP, b mM M g C l , ,  1 mM HX 
a n d  0 . 2  mM a d e n i l i a  i n  5 0  mM T r i s - H C 1  p H 7 . 4 ) .  A f t e r  
i ~ r r : u b a t i o n  a t  3 T C .  3 0  m i n ,  0 . 5  ml o f  r e a g e n t  B ( 2 0  
U/ml ALP, 4 mM MgCI, i n  1 M T r i s  ) w e r e  a d d e d  a n d  
i n c u b a t e d  f o r  JiJ m i n .  a t  37 'C  for t h e  c o n v e r s i o n  o f  
AMP a n d  IMP i l l t o  a d e n o s i n e  a n d  i n o s i n e .  ALP r e a c t i o n  
w a s  s t o p p e d  b y  a d d i n g  1 . 0  m l  o f  0 . 5  M HC10. .  T h e  
s1 ix iu1 .e  c e n t r i f u g e d  a t  3 . 0 0 0  x g for 1 0  m i n .  'She 
s u p e r n a t a n t s  w e r e  u s e d  as s a m p l e s  for HPLC a n a l y s i s .  
Normal  r a n g e s  o f  APKT a n d  HGPRT a c t i v i t i e s  i n  
e r y t h r o c y L e s  o b t a i n e d  2 8  h e a l t h y  s u b j e c t s  w e r e  0 . 4 0  & 
0 . 0 6  a n d  1 . 9 7 3  0 . 1 9  ,u m o l / m i n /  g Hb.  
r e s p e c l i v e l y .  l ' h o  m e t h o d  c o u l d  d e t e c t  d o w n  to I % 
o f  n o r m a l  APRr a c i i v i  t y  a n d  0 . 3  X o f  n o r m a l  HGPRT 
a c t i v i t y .  
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Clliclien and r a t  liver xanthine dehydrogenases have similarity in 
their  molecular weights and composition of  cofactors .  But r a t  enzyme 
is known t o  be convertible from NAD-dependent t o  0 -dependent 
type,  while chicken enzyme is not convertible easily. h order  t o  
know t h e  s tructural  differences between r a t  and chicken enzymes, 
limited digestion of both enzymes with protease and chemical 
modification of NAD-binding s i t e  of both enzymes were  carr ied out. 
Chicken enzyme was modified with 5'-FSBA with t h e  stoichiometry 
of one mole per  mole of enzyme bound FAD and t h e  modified residue 
was idenlified t o  be a tyrosine. Limited digestion of clticken enzyme 
with subt sin produced 81 k, 32 k and 20 k dal ton of main peptides, 
and the  ' 6 -FSBA modified residue y f s  found t o  be located in 32 
k dalton. Aft2r4 further  digestion of C-FSBA modified peptide with 
V protease,  C-FSBA peptide of  14 amino acids was obtained and 
ssquenced. On Llte o the r  hand, r a t  enzyme was modified with 5'-FSBA 
wit11 the  stoichiometry of  1.5 moles per  mole of enzyme bound FAD. 
Compared t o  chickcn enzyme, the  modified enzyme was not  react ivated 
by DTT, suggesting tha t  t h e  modified residue is a lysine. The acid 
I~ydrolysate  of modified enzyme contained two  kinds of  modified amino 
acid residues, CBS-lysine and CBS-tyrosine. The limited digestion of 
r a t  enzyme with subtilisin f ie lded th ree  main peptides of 83  k, 44 
k and 19 k dalton. When C-FSBA modified enzyme was digested 
wit11 protease,  radioactivity was incorporated into 89 k and 44 k 
peplides. 
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71a m~ (zges 24 and 45) with gout arid HW deficiary ( R E  extracts <i% 
tnlrml) Lwt tn prcvirxls evidolcc of ncurolcgjcal d i s t ~ ~ r c  mi to &:velcl, 
cpi- of lass of mi- withsut m v m t  disorder '19 ald 22 years af ter  
:.I.;~-tirg trcatnrrlt with a l l c p x i m l .  Cardiovascular ald llcuro1ogic.-4 exmk- 
dl.jcri wrc ~wrnul ,  ,lj WE DXs, EZs, Cr x n e  aid plxmi g l m ,  clcct.mlytes, 
urstc nd cmat,illine. CSF anim ;r id o n c o i t r a t i m  !em ~ n n r a l .  HPLC mmuro 
m i t k  of CSF atd p l m  pri t lcs  off a l lcpxirwl tkrapy an? &m i t 1  t.hc t,*lc. 

Rj  M ~ ~ r c v j l j  st.wlics of CSF oxyprirics itt Lcsch-Nyh;xl s y t d m  CSF 
h w x n t t . h i ~ ~ ?  w ~ c a i t r a t i m s  w m  4-6 fold highcr MI thxe it1 p 1 m  s w t , i l R  
lxal CNS prodwt.iai. Br,ult cucat t rat icns of h y ~ x ~ ~ t t . h j n c  my  bc high (am@ 
~ I I  pat ia t ts  wjth gout and HW d c f i c i a ~ y  to triggcr x i z m  by irlt.errcri18 with 
d j a p a n  m e p t a r  blridirg arid garmrrdniwxutyric acid ( C A M )  flncticn 9' .  
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In prcvius studies on excrcisc-induced hypcruriccmia, we have reported 
Llt:lt serum uric acid (UA) incrcascs a t  1-2 tllrougll 2.1 hours alter an ex- 
Ilauslive cxcrcisc in human subjccls, and that pl:lsrna oxypurine levels in- 
crease I througl~ 7 hours itltcr the end of an cxhauslive cxcrcisc in human 
subjccls taking allopurinol. To study the rncchanism or such prc>lonjied 
cxercisc-induced Ilyptruriccmia, we have uscd an animal model in this 
study. Thc maximal physical activity was enlorccd lor 21 rninulcs on a 
treadmill to adult rnalc Wislar rats to which allopurinol was administcrcd 
bcforchand. The concentrations or purine mctnbolites in plasma and musclc 
wcrc assayed by IIPLC. Plasma UA was consistently low due to the ad-  
minislration of allopurinol. Plasma hylx~xanthinc (IIX) and xanthinc reachcd 
tlic peak, rcspcclivcly, a t  5 and 30 min, and they showcd respcclively. a 
h i ~ h e r  tendency and a slatislically highcr Icvcl comparcd lo llic control 
rats witl~oul an cxcrcisc for 5 hours. In p1ant:lris musclc. ATI' dccrcascd 
will1 increased IMI' a l  5 min. Inosinc (Ino) illvrc;lscd signilicantly at  5 ~n in  
and showcd a highcr tendency for I hour. 11X incrcascd significanlly at  5 
lnin tltrouglt 2 hours. T h c x  data suggcsl tllat the prrxluction ol IIX from 
Ino in skclctal ~nusclc pfrsists alter lhc c ~ l d  of an cxhauslive cxcrcisc 
leading 10 the continuous releasc or IIX lo blwd lor a t  Ieasl 2 hours. Ilascrl 
on tllcsc, il is collcluded thnt persistent production of IIX in skclclal 
musclc cvcn allcr the end ol  an cxhaustivc cxcrcisc is responsible for 
prolonged exercise-induced hylxruriccn~ia. 
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