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Metabolism of thymine(T) and uracil(U: was investigated in 6 
healthy volunteers(HiV), and in a qirl CF: with dihydro~yrimidine d e  
hydrcqenase(DHPD) deficiency and her mjtller JW and halfbrother IN. 
Three IN were loaded with T, the other illree with U. CW, JM and IW 
were loaded with both. Dosis: 1 mml/kq b.w. orally. 
Plasm T on loading did not exeed 1.0 nM in the IN, but in CW Bd JW 
much hiqher values =re found. InHW the concentrationsweresliqhtly 
,hve the highest values seen in theHV.The levelsof 5-C~IInrthyl- 
uracil(5fMI) 2hrsafter loading ranqed frm4-12plinthe HV, frm 
21-34 pM inCW,JWandHW.OnlyintheHVandinHW significantandin- 
creasingamunts ofnlamB-aminoisobutyricacid(8-AIB) were seen. 
Plaa~Ureachedmx.valuesfrm0.87-1.0nM. 6-Alanine(8-Ala) was un- 
dectable in all p l a m  smles. 
After loadinq the excretion (mml/gcreat/l2hr) of T in HV, JW and fW was in 
the saw ranqe (5.2-17), but inCW itwas muchhi+er (40.2). FrHMUwas ex- 
creted in all cases (0.6-2.9) ; inCW 2.51nml/gcreat/l2hr) . On loading ti%? 
excretion (ml/gcreat/l%hr) of 8-AIB was very high in the HV (18.9-21.3), 
intemdiate in JW and HhJ (8.7 resn.-7 2) and low in CW (0.7)'. On loading 
with U, the excretion Omol/gcreat/l2hr) of U was blow 34.0 in the HV, 
,714 and IW, but in CW it was 84.5. 8-Ala was low in all urine samles ((0.08). 
Theseresultsshm thatTorUloadinqcan beused forthediagnosis of 
DlPD-deficiency. Loadingwi thTs~tobemredisc r imina t ive thanUin  
detecting heterozygotes. Moreover, f3-AIl? qave valuable additional in- 
fomtion about the (residual) canacitv of Fcataholism. 5-Wand 6-Ala 
provided no diarmostic infomtion. 
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The neasurenent of purine hllcleosides and bases i n  biological f l u i d s  i s  a 
p a r t i c u l a r l y  challerigina problem because t h e i r  concer~t ra t ions  are extremely low 
and very l i n i t e d  auomt  of t h e  speciners i s  of ten  ava i lab le  (e .g .  p e d i a t r i c  
specinens).  Rbnornal l e v e l s  of these  conpounds a r e  associated ul th  inborn 
e r r o r s  of pvr ine  metabolism, neoplas t ic  diseases and conditions lsadirtg t o  a 
net RIP degradation. Xanthine o::idase-initiated i s o l ~ ~ n i n o l  cheailunines~:ence, 
i n  the absence of pero;:idese, has been enplayed i n  our labora tor ies  for  the 
assay of hvpo:xanthine/xanthine. quanine, quanosine, inosine and adenosine. Rny 
p ~ ~ r i n e s  lower i n  the ca tabol ic  sequence than t h a t  t o  be assayed are  removed by 
a ~ r e i n c l l h a t i o n  i n  the  presence of appropriate enzyaes. The assayed purine is 
coaverted t o  ::anthine andlor hypa:!artthine. I s o l u a ~ n o l  cheni l~~aineseence  
e l i c i t e d  by xanthine oxidaselttypoxanthine-xanthine system, i s  enharced by 
addirt? p-iodophenol t o  the  reac t ion  nixture. The assay i s  rap id ,  s o e c i f i c ,  
sens i t ive  (1 nmol l l i te r )  and s u i t a b l e  for the assay of purines i n  deproteinized 
biological, f l u i d s ,  provided t h a t  u r i c  acid i s  reloved by preincubatior~ u i t h  
luricase and t h a t  EDI(I is added t o  the  reac t ion  ni:cture. Irt ternal 
s tandardiza t ion  IS r e w i r e d .  17 very s e n s i t i v e  luminometric assay for 
the deterairtatlon of xanthioe o:tidase a c t i v i t y  i n  biological samples i s  a l so  
described. 
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Rnong b9q7 pa t ien ts  admitted t o  the I n s t i t u t e  of Rheo~atolo?y of the 
University of Rame 33 had asept ic  h e ~ r o s i s  of bone. One patieot had 
oolycytenia. In the remainirtg 32 pa t ien ts  no etiology col~ld be established. 
Rssocirlted rttellnatic diseases i n  the idiopathic groop are shown i n  the table.  
RSSOClRIED RHEUHRTIC DISERSE N .  Of PRTIENTS H .  OF PfiTlENIS Y L T H  

RSEPIIC NECROSIS 
Rheunatoid a r t h r i t i s  Z047 10 (0.49%) 
Connert~ve t i s s u e  diseases 401 1 (0.25%) 
f'rimarv gout 358 4 (1.12%) 
Osteoar thr i t i s  1598 9 (0.56%) 
Nobe 8 B 
The male.fenale r a t i o  was 12:20 with a mean age of 50.2 years (range 10-82). 
E i ~ h t  p a t ~ e o t s .  ( 6  with rheunatoid a r t h r i t i s ,  1 u i t h  pro?ressive systeraic 
sc le ros is  ard 1 with asthma) received cor t icos tero ids  nore or less  regularly 
for ~t l e a j t  1 year before asept ic  necrosis was diagsosed. Orle patient had 
diabetes mel l i tus ,  6 had s igni f icant  hypertension and 5 adnitted e::cessive 
alcohol intake. Serum urate concentration has been determined i n  27 of the 32 
pa t ien ts .  Hyperuricemia was present in 4 of 19 women and in the few male ?outy 
subjects.  Rffected bones i n  the gouty pa t ien ts  were the femoral head (2 
pa t ieo ts ) ,  the 11 metatarsal and the lunate. In  Kiernbock's disease asrkqd 
osteoporosis o l  the wrist was observed s iau la t ing  a nonoarthritis of d i f f e r e i t  
etiology. 
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Studies are being undertaken to define the molecular 
basis of the enzyme abnormality in a number of 
Australian patients with HPRT-deficiency.These studies 
include quantitation of HPRT enzyme protein by 
immunological techniques, as well as Southern and 
Northern blotting analysis of genomic DNA and RNA 
isolated from lymphocyte cultures. Cross-reacting 
material to normal HPRT antibody was detected in 
erythrocyte and lymphoblast cells in all but one 
patient with partial HPRT-deficiency. 
Digestion of DNA with a number of restriction 

enzymes demonstrated a normal-sized HPRT gene in each 
patient. Normal HPRT-message was demonstrated in four 
patients with partial HPRT-deficiency. However two 
Lesch-Nyhan patients had abnormal message; one had 
reduced levels of HPRT-mRNA and the other a complete 
absence of HPRT-mRNA. These studies were aimed at 
selecting those patients with possible point mutations 
in the HPRT-coding region. Sequencing of HPRT-cDNA 
is proceeding in these patients. 
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Experiments were conducted which revealed the renal 
transport mechanism(s) of oxypurines by employing 
uricosuric agents and pyrazinamide. All specimens being 
drawn from healthy, normal subjects, the data showed 
that probenecid increased fractional uric acid, 
fractional hypoxanthine and fractional xanthine 
clearance, 3.97-, 1.52- and 2.31-fold, respectively, 
while benzbromarone increased fractional uric acid 
clearance 2.11-fold, decreased fractional xanthine 
clearance 0.48-fold and had no effect on fractional 
hypoxanthine clearance. In addition, pyrazlnamide 
decreased both fractional uric acid clearance 0.35-fold 
and fractional xanthine clearance 0.44-fold but 
increased fractional hypoxanthine clearance 1.49-fold. 
These results suggest that the possibility of differing 
renal transport mechanisms among the purine bases, uric 
acid, hypoxanthine and xanthine. 
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We have been measuring the frequency of in vivo HPRT mutant T 
cells in the peripheral blood of atomic bomb survivors in 
Hiroshima. The mean frequency of mutant T cells in 30 survivors 
(5.2 x 10-6 ) was significantly higher than that in 17 controls 
(3.4 x 10-6) and was found to correlate with the radiation dose 
estimates. In th f course of this study, extremely high mutant 
frequency (2 x 10- ) was identified in one male survivor (59 y.0. 
radiation dose=199 rad). All the mutant colonies examined had the 
same chromosome aberration (20 q-) and the same alteration of DNA 
at the HPRT locus, indicating that all these mutants were derived 
from a slngle cell. However. the pattern of T cell receptor gene 
rearrangement was different between colonies. Furthermore, mutant 
B cells possessing the same aberration and HPRT gene alteration 
have also been cloned from this indlvldual by using EB virus 
transformation. All these results indicate that all the mutant 
cells were derived from a single stem cell which can 
differentiate into at least Tand B cells. Thus, a single 
mutational event in an undifferentiated stem cell produced a 
large number of mutant lymphocytes in periphery in .the person 
studied here. 
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