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CCMPARATIVE S'IUDY OF THYMINE AND URACIL ME:I'ABOLISM IN 
HEALTHY PEFSONS AND IN A PATIENT WI'lll DIHYDROPYRIMIDINE 
DEHYDRCGENASE DEFICIENCY. Albec,-t H. van Gennip, Lida 
Elzinga-Zoetekouw, Liny G. Sd-olten, Nicolaas G. !\beling 
and llendrik D. Bakker. Olildren's Hospital 'Het 
flTma Ki...:lerziekenhuis', The Netherlands. 

1-'etabolism of thymine(T) and uracil(U ' was investigated in 6 
!;leal thy voltmteers (!IV), and in a qirl CW with dihydrooyrimidine de
hydrogenase(DHPD) deficiency and her ll'Other JW and halfbrother IIW. 
Three IIV were loaded with T, the other cltree with U. CW, JVI and IIW 
were loaded with both. Dosis: 1 mrol/kg b.w. orally. 
Plasma T on loading did not exeed 1 . 0 rrM in the !IV, but in CW ard JW 
much hiqher values were found. In HW the concentrations were slightly 
above the highest values seen in the HV. The levels of 5-011 rrethyl
uracil (5-tMJ) 2 hrs after loading ranged frcm 4-12Jl'\ in the HV, frcm 
21-34 )JM in CW, JW and HW. Only in the HV and in HW significant and in
creasing arrounts of nlasma B-arninoisobutvric acid (i)-AlB) were seen. 
Plasma U reached max.values frcm 0.87-l.O-i.M. B-Alanine (6-Ala) was un
dectable in all plasma samnles. 
1\fter loadinq the excretion (mrol/g creat/12hr) ofT in IN, JW and IIW was in 
the sarre ranqe (5.2-17), but in CW it was much hict>er (40 .2). :r-HMU was ex
creted in all cases (0.6-2. 9); inCW 2. 5nnnl/gcreat/12hr). On loading the 
excretion (mrol/gcreat/ 12hr) of B-AIBwas very high in the HV (18. 9-21.3), 
interrrediate in IM (8.7 -reso. .. 7 .2) and low in CW (0. 7)'. On loading 
with U, the excretion (rrrrol/gcreat/12hr) of U was below 34.0 in the IN, 

and IIW, but in CW it was 84.5. B-Alawas low in all urine samnles((0.08). 
These results show that Tor U loadinq can be used for the diaanosis of 
DIIPD-deficiency. Loading with T seemS to be ITOre discriminati than U in 
detecting heterozygotes. 1-breover, 1)-AIB qave valuable additional in
formation about the (residual) canaci tv ofT-catabolism. 5-IMl and B-Ala 
provided no diaanostic information. 
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CHEMILUMINESCENT ASSAYS IN THE 

STUDY OF PURINE METABOLISM 
A. Gia·:ooello, C. Salerno. P. Cardelli, H. C. Santulli, R. Stro• 
Laboratories oi C!ini•:ol and Biocheoical AMiysis, University of 
Chieti. Dep.rhent of Hua.n Biopathology. University of Ro•e-ltaly 

The eeas•Jreoent of p•Jrine and bases in biolooical fi•Jids is a 
partio:•Jlarly doalleMing problea beca•Jse their concentratior,;are extre•ely low 

very a•o•Jnt of the speci•ero is often available (e.g, 
specioerosl. Abnor1al levels of ttoese are with irollorn 
errors of p•Jrine 1etallolisa. neoplastic diseases and l2adiM to a 
roet Alf· degradation. Xanthine iso!•Joirool 
in the allsel\ce of pera>:idase, been eoployed iro our lalloratories for the 
ass.Jy of hypoxanthineh:.Jnthir.e. g•Jar.osir.e. ir.osine and ader.osirte. Any 
p•Jrines lower in the catabolic sequence that to be assaved are bv 
a oreinc•Jllation "in the preseroce of appropriate enzyaes. assayed puriroe 

to and/or hypo:{ilflthir.e. Isol•JiifiOl 
eli•:ited by xanthine systea. is enhanced by 
addirog p-iodophenol to the reaction oixture. The assay is rapid, soed fie, 
sensitive <1 nool/literl S•Jitallle for the assay of purines in deproteiroized 
lliological. fluids, provided that uric is re•oved by prein.:ullatioro with 
•Jricase arod ttoat EDIA is to the li:<ture. Iroterroal 
stand:.rdiBtion is Te'l•Jired. A very sertsitive l•Jaino11etri..:: for 
the deteroir.ation of :mothiroe o:<idase adivity iro biological sa11ples is also 
des•:rilled. 
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HYPERURICEMIA, GOUT AND IDIOPATHIC 

ASEPTIC NECROSIS OF BONE 
A. Gja,ooello. .Ulliilli• 
lnstitoJte of Rheu•atology, University of Rooe arod Laboratories of 
Clinical arod Biodoeoical Analysis, Uroiversity of Chieti - Italy 

Aoorog 6997 patients ad1itted to the Institute of Rhe•Ja.tology of tt.e 
University of Rooe JJ had aseptk roecrosis of bone. One patierot had 
polycytuia. In ttoe ruainiro9 32 patients roo etiology could be established, 
Associ•ted rtoe•Joatic diseases in the idiopathic grooJp are shown in the t.ble. 
ASSOCIATED RHEUMATIC DISEASE N, OF PATIENTS H. OF f'AIIENTS WITH 

ASEPIIC NECROSIS 
arttoritis 2047 10 !O,m:l 

Connedive tissue diseases 401 1 !0.25r.l 
f'ri .. ry go•Jt 358 4 ll.lzr.l 
Osteoartt.ritis 1598 9 !0.56%) 
Horoe 8 8 
The 1ale ' fe•ale ratio was 12,20 with a •ean age of 50.2 years (raroge 10-82), 
Eight patier,ts· !6 with rheu•atoid arthritis, 1 witt, progressive systeoic 
sclerosis ar.d I with asthaal received corti•:osteroids oore or less reg•Jlarly 
for at least I year before aseptic necrosis was diagroosed, One patierot had 
diabetes oellit•Jso 6 had sigroificant hypertension and 5 adoitted e:<•:essive 
alcohol intaf.e. Seruo urate concentration has been detenined in 27 of the 32 

Hyper•Jri•:uia present in 4 of l9 vo1er. in tt,e foiJr 'JO'Jty 
s•Jbjeds. Affected bor.es in the gooJty patients were tt .. feooral head <2 
patierotsl. \toe II oetatarsal and the !•mate. In !ierobod.'s o.rked 
osteoporosis of the wrist was observed sii'Jlating a of 
etiology. 
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CHARACTERIZATION OF GENOMIC DNA, mRNA AND 
ENZYME PROTEIN IN CASES OF HPRT
DEFICIENCY.R.B.GORDON•D.T.Keough*, 
D.Sculley*,J.deJersey,B.T.Emmerson* and 
I.R. Beacham+. University of Queensland, 
Departments of *Medicine and #Biochemistry 
and Griffith University, +school of 
Science, Brisbane, Australia. 

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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RENAL EXCRETION OF PURINE .BASES - EFFECTS OF 
PROBENECID, BENZBROMARONE AND PYRAZINAMIDE -

Toshikazu Hada, Tetsuya Yamamoto, Yuji 
Moriwaki, Sumio Takahashi, Kazuya Higashino 

Department of Internal Medicine, 
Hyogo College of Medicine, Hyogo, Japan 

Experiments were conducted which revealed the renal 
transport mechanisrn(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, pyrazinamide 
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. 

DETECTION OF HPRT MUTATION IN A HUMAN STEM CELL 
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BEFORE DIFFERENTIATION INTO T OR B CELLS 
Masavuki Hakodal,2), Yuko Hiraill, 
Hachiro Shimball Yoichiro Kusunokill, 
Mitoshi Akiyamall :"!!Radiation Effects Research 
Foundation. Hiroshima, Japan,2 lrokyo Women's Medical 
Co 11 ege, Tokyo, Japan 

We have been measuring the frequency of in vivo HPRT mutant T 
cells in the peripheral blood of atomicbOmil 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 and was found to correlate with the radiation dose 
estimates. In course of this study, extremely high mutant 
frequency (2 x TO- ) was identified in one male survivor (59 y.o. 
radiation dose=l99 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 single cell. However. the pattern ofT 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 individual 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 T and 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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