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SUMMARY

Time de novo synmtimesis and subsequent utilization of nucleotide by anabohic and cata-

bolic pathways in time chick embryo have been studied using formate-’4C and glycine-1-
14c. The normal embryo produces soluble nucleotide far mm excess of its requirement for

polynucleotide synthesis, the major portion of newly synthesized purine being catabolized
to uric acid largely via deamination and subsequemmt oxidation of guanine and its soluble
anabolites. The untreated embryo thus appears to provitie a biochemical model for es-
sential hyperuricemia.

The uricogenic agent 2-aminothiadiazole increases urate synthesis, pn’esumably by in-
hibiting incorporation of nucleotide into nucleic acid, thus triggering a compensatory in-

crease in de novo syntimesis.

The xanthine oxidase inhibitor 4-hydroxy [3,4-d} pyrazolopyrimidine specifically re-
verses the effect of aminothiadiazole upon uric acid labeling, while having no effect upon

acid-soluble or nucleic acid purine. The absence, in the chick embryo, of an ad-

equate salvage pathway for oxypurine bases is suggested as a basis for these and other
obsen’vations.

INTRODUCTION

In birds, as mm man and the anthropoid
primates, uric acid is time end product of pu-
rine catabolism. In man, uric acid is believed

to be derived largely fm’om time catabolism of
polynucleotide purines, both endogenous

and dietary, amid to a lesser hut unknown

extenmt, via a din’ect degradation of newly
syntimesized nucheotide (1, 2). Comparison
of time m’espective time courses of incorpora-
tion of labeled precursors into ui’ic acid in

normal subjects omm the one hand, with those

of primary gouty mrmdividuals (1) or normals
treateti with time uricogenic agent etimyl-

aminotlmiadiazole (3, 4) suggests that time
ovem’protiuctionm of urate observed in time
latter instances relates to an accentuation

of the nornmally vestigial “shunt pathway,”
whereby excess nucleotide is degraded

directly to urate.
Time demonstration that ethylaminothia-

thiazole (EATDA) and several related com-
pounds elicit substantial increases in uric

acid synthesis in the developing chick
embryo (5) suggested a possible utility for

the EATDA-treated egg as a commvemmient

motiel for study of time biochemical de-
fect(s) associated with essential hyper-
uricemia. Stetten (6) has proposed that
the chronic overproduction of urate relates

to an abnormal vestige, in man, of the
normal avian uricotelic mecimanism.

Preliminary isotope experiments in this

laboratory suggested that time major por-

tion of purine synthesized in the umitreated
egg is catabolized directly to uric acitl, by-
passing polynucleotides, and timat EATDA

effect is merely a quantitative one, aug-

nienting a synthesis of inmosinic acid (IMP),

which is normmmally far in excess of that

required for polynucleotide synthesis. The

pn’eseimt paper describes time results of a

detailed study of time normal temporal and

quantitative relationships between the ana-

bolic and catabolic pn’ocesses for puriime

in the chick embryo, and the effects upon
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these of amimiotimiatiiazoie amid immhibiton’s

of xanmthine oxidase.

MATERIALS AND METHODS

Sodium formimate-’ tmC (24.8 �C/1.tnmmole)
ammtl glycimme-1-’4C (22 jiC/�amole) were l�nr-
cimased fmom Calbioclmem Corporation ammti

diluted with carm’iem’ to 10 �C/�mole. Stock
solutions wem’e diluted to 50 �tC/ml and

autoclaveti immediately i)efore use. White
Leghorn hens’ eggs at 10 tiays’ immcubation
were received fn’om Wallace-Hycm’oss Hatch-

cries, Doylestown, Pemmnsylvania and nimain-
tainmed at 38#{176}anti 90% relative humidity

until used.
Injection. At 13 tiays’ immcubation, 0.1 ml

of labeled precum’sor in normal salimme was

inj ected by chorioallaimtoic artem’y under

sterile mineral oil, amid the eggs were im-

mediately returned to the incubator until

sacrifice. Before sacrifice, each egg was

inspected by candle, amid army showinmg
evidence of ahimormal bleeding at time injec-

tion site were discarded, as were those

embryos whose weights differed from the

niean by more than 10%.
Isolation of uric acid. Since pr’elimimmary

experiment-s had indicated that only negli-
gible amounts of un’ate were comutained in

the embryo, yolk sac, anti albumen sac,

only the chmorioallammtoic anmd amniotic
fluids were collectel. This was accom-
plished by carefully stripping time cimorioal-

lantoic and amniotic rnenmbranes away fm’om
time embryo, and m’insimmg time embryo with

a small volume of cold water above a l)etri
dish containing the i’emainmder of time egg.

Time fluid was decanted thmn’oughm a single

layer of gauze, anti time intact yolk and

albumen sacs wem’e twice washeti witim 30-mi

pom’tions of cold water’ by decantation. The

combined fluitl anti washings wem’e diluted

to 100 ml with watem’. A small volume was

set aside for detem’minatiomm of total um’ate

by the colorimetric nuethod (Tecimnicon
Autoanalyzen’), and a 20-mi aliquot was

treated immediately with 2.0 mmml each of

0.66 N HISO.I and 10% sothiunn tumigstate.

Silver urate was precipitateti fm’om time clear

tumngstic acid filtrate accon’tiinmg to Folin
(7), anmd tine um’ic acid was reextracted by
susjmemmdimng time Pn’eciPitate in 5 ml of boil-

inmg 1 N HC1. ‘lime extract was evapomrtte(l

to tim’yness at i’ecluceti pm’essuie, time last

traces of HC1 were renmmoveti at imighm vac-

uum, ntii(i the n’esitlue was dissolved imm 0.3
mmml of 0.1 M Li0CO:c. Timm’ee or four super-

immmpositiomis of 10 pl each were applied to

Whatmamm No. 3MM paper’ and developed
by descent in n-pm’opanol : NH3H2O : :75:5:

20. Time uric acid spots were located under
254 mj.t ligimt (RE 22� 0.19) , cut out, an(i

extn’acted by heating in 0.05 xi Li2CO,.

Urate conmcemmtm’ation was deten’mined by

ai)som’ption of 292 rnj.t, anmti 2.0-ml aliquots
were transfen’red directly from time cuvettes
to coummtinmg vials. Five (irops of 10 M NaOH

and 20 ml of Cab-o-Sil-dioxanme scintillator
(8) wem’e adtied for’ counmting. Specific
activities determined by thus pn’ocedure

were found to be repm’oducible to witimin
2%.

Isolation of acid-soluble and polynucleo-
tide purines. Time rinsed embryos were blot-

ted tiny, weigimed, ammti honmogenmized in 9
volumes of coltl, 10% tn’icimlon’oacetic acid.
Ahiquots of time imomogenmate wem’e taken for
measurement of total ratiioactivity in the

embryo, and of time supermmatant., following
acid hydrolysis, for isolation of acid-

soluble atienmimme. Time isolation of time in-

dividimal I)urinmes of time acid-soluble and
imucleic acid fractions, arid tietermimiation of

their specific activities were acconmmplished

as tiescrii)ed previously (9). For conversion
of polymmucleotitie iurimme specific activities
to total m’atiioactivity incorporated, values
for total nucleic acid were calculated using
a commstammt of 3.7 p.moles A ammd G per gram
of embm’yo, tieriveti from time standard cun’ves

for nucleic aciti per unit weight of embryo
according to Reddy (10�, and confirmed
by preliminan’y cxperimmments lucre.

RESULTS

Time m’espective tinme courses of labeling
i)y fom’mate-’4C of nmucleic acid purimmes,

acid-soluble adenine, ammti uric acid in the

ummtreated egg are sunmmnnarized in Fig. I

Conmparisonm of time curves for acid-soluble

anm(i polynmucleot-ide purimme demonstrates time

anticipated pm’ecum’som’-pm’otiuct relationship

betweemi thiese two l)OOis. After arm initially



HOURS

Fmc.. 2. Cumubotive labeling of puTilees 1?? icar-

-mat e en bryos folbo icing forum ate-”C

Values represent means of products of mndivmd-

tiitl specific activities times respective p001 sizes.

Nucleic acid adenine, Q-�; nucleic acid gua-

nine, S-; uric acid I-R.

HOURS

Fia. 1. Specific activities of purine fraction in

normal embryos following formna(e-’4C

Thirteen-day emubryos received 5 �cC fornmate-

‘tC at zero time. Eaclm point represents meamm for

three embryos witlm rarmges indmcated. Nucleic acid
adenine, #{149}-; nucleic acid guanine D-U
acid-soluble adenine, 0-0 ; uric ,t(�it1 �-R.
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high rate of incm’ease, uric aci(i specific

activity attained a maximumum between 10
and 20 hr; at this time soluble atienine
specific activity was declining, suggestimmg

that a significant pom’tion of urate is derived
via deaminationm of time nmucleosides and

nucleotides of adenmine amid/or guanine, fol-
lowed by oxidation, in atiditionm to a (iim’ect-

degradation of IMP anti suh)sequent oxitla-

tion. However, time respective sizes of the
urate and soluble adenine poois’ is such
timat total radioactivity as adenine did not

exceed total 14C as uric acid, even at the
earliest time points.

In Fig. 2 are plotted the respective ac-
cumulationms of radioactivity (specific ac-

tivity X pool size) in the polynucleotitle

Total acid-soluble adenine was found by

isotope dilution to be quite reproducible at 2.4

pmoles per gram of embryo; total uric acid,
which was routinely measured for each egg,
averaged 9.6 ± 1.0 itmoIes per gram of emmibrvo.

pun’ine anti urate iool�. Time magnitude of
time continued net accumulation of urate-’4C

over time interval 24-48 imr, during which time
polynucleotide adenmine amid guanine pools
wcm’e in a steady state with respect to
ratiioactivity, amid durimmg wimich time order
of (icclinme in acid-soluble adenine-14C in-

dicatetl that little labeletl purine was being
symmtimesized de novo, suggests that an addi-

tional portion of time total urate synthe-
sized during this stage of embryonic devel-

opment derives fn’om time catabolism of

nucleic acid.

Time distm’ihution, among the various

pun’ine pools, of the label from glycine-1-’4C
was, in the conmtn’oi egg, qualitatively simi-
lar’ to that of fon’mate-’4C. Quantitatively,

the overall efficiemicy of glycine-1-’4C as
precursor for purine was only about omuc-

fifth that of fornmmate (Fig. 3).
For purposes of studying the uricogenic

effect of the 2-substituted thiazoles, 2-

aminotimiadiazole (ATDA) was found to
hmave a significammtiy greater ratio of activity
to toxicity than EATDA, anti was thmere-

fore chosen for use. Time effects of ATDA

and of 4-hydroxy {3,4-d] pyrazolopyrimidine
(4-HPP), a xanthine oxidase inhibitor, are
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Fno. 3. Cumulative labeling of purines in nor-
mal embryos following glycine-1-’4C

Thirteen-day embryos received 10 �eC glycine-

1-’4C at zero time. Notations as for Fig. 2.
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sunmmman’ized in Table 1. Time uricogenic ef-
fect of ATDA, wimicim can m’eadily be demon-

strated after’ 24 hr by direct measurement

of total um’ic acid, was evitlenceti at earlier

intem’vals h)y a c0I’res�)onthing increase in

urate lab)ehing. Time maximum effect of

ATDA upon botim urate and purine labeling

required a pretmeatmemmt inmterval of several

imoum’s. When fornmate-14C was administered

at 1 hr following ATDA, a small inhibition

of guanine labeling was time only discernible

result; after 4 hr pretm’eatment, guanine

labeling was alnnost conmpletely inhibited,

polynucleotitie adenine was reduced ap-
proximately 50% amid aciti-soluble adeniume

by 15%.
Time effect of 4-HPP appeared to be

specifically upomi uric acid synthesis, mm-

hmibitinmg urate labeling nmon’e than 60%

w’imile effecting mmo chmanges in the various

pum’ine pools. When given together’ with

ATDA, it not only reversed the uricogenic
effect of time lattem’, but decreased urate
labehimmg relative to control values. It was

completely without effect mm reversing the

ATDA-mediateti inhibition of adenine and

guaninme labeling.

When glycinme-1-14C was used as precur-
som’, time effects of ATDA amid 4-HPP were

virtually identical to those observed in

the fornmmate-14C experiments (Table 2).

The failure of 4-HPP to affect poly-
nrrcicotide purine labeling was unexpected

TABlE 1

Effects of arn-inothjadia:ole and 4-JJPP upon utili:a-tion of forniate-’4(’ in tIer clcick enthryo

Lacli 13-day egg received inhibitors, where imidicated, at 1 mg total jer egg at the indicated intervals

prior to label. Formmmate-’mC (5 /20 in 0.1 nil of salute) was injected by ehorioalloimtoic artery at- zero tune, and
eggs sacrificed 2 hr later. Each value represents imueaim 1)1115 or minus nmean deviatieemm for best three of four

eggs (duplicate eggs in two individual experiments).

Pretreatment

Cpm er ��mole

Total (pm incorporated (X 10’

A U Urate

Acid-

sOll.i1)le

A A (‘, Irate Urate/(A + G)

Nomce

.\T1)A, at 1 hr

A’I’DA, at 4 hr

ATI)A + IIPP, at- 4 hr

IIPP, at 4 hr

1208

±40

1110

±70

600

±60
510

±20

1115

±70

2470

±30

1705

±200

$9

± 40

74

±30

2475

±75

6560

±230

9500

±1800

12,100
± 2200

2080

±40

2500

±870

14,450

±150

15,00()

±S0()

12,400

± 0

10,600

±600

14,500

±2(X)

32 63.4 378 39

±0.6 ±2.2 ±32

32.1 49 715 8.8

±2.1 ±6.0 ±120

14.9 2.2 960 55

±1 .5 ± 1 .0 ± 200

14.() 1.95 14$ 9.3

±0.5 ±1.0 ±17

33.1 71.5 205 1.9
±2.2 ±2.0 ±80
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TABLE 2

Effects of 2-aminoilciadiazole and 4-HPP upon utilization of q!cjcinc-1-’m(’ in tier cicick emhr!Jo

Experimental design and notations as for Table 1. Drugs given at -4 hr, and eggs sacrificed 2 hr after

injection of 5 /20 of glycine-1-’4C.

Pretreatment

Cpm pe r pmole

Total cpm incorporated (X 10�)

A U Urate

Acid

S0IU1)le

A A C, Urat-e Urate/(A + G)

None 231

±41

532

±45

1340

±130

2410
±220

5.9
±.9

13.8 99.3 5.0

±2.0 ±8.0
ATDA 123

±14

50

±10

2290

±170

2340

±77

3.3

±.3

0.9 205 49

±3 ±15

ATDA + HPP 108 42 560 2460 2.6 0.9 40 11 .4

±7 ±13 ±40 ±90 ±.4 ±.1 ±0
HPP 253

±21

562

±44

535

±25

2700

±310

6.3

±1.1

14.2 44 2.1

±2.1 ±11

in view of its ability to enhance utilization
of purine bases in mammals (11, 12). Dilu-

tion experiments were therefore devised to
determine whether, in the chick embryo,

preformed purine is utilized for polynucleo-

tide synthesis. Time injection of hypoxan-
thine, xanthine, adenine, and guanine, re-

sulted in no case in a significant dilution of
polynucleotide labeling by for’mate-14C
(Table 3).

TABLE 3

Lack of effect of preformed purincs upon incorporalion

of formate-’4C into nucleic acid

Eggs were pretreated by yolk sac injeetionm of 0.5

ml of purines, 2 mg/mi in 0.1 M NamIIPO4 at -30

mm. Formate-’4C, 5 /40 by choriahlantoic artery at
zero time, and eggs sacrificed at 4 hr. Notations as

in Table 1.

Pretreatment

Cmp Pc 1 /4lne)le

Adenine U uamiimme

None 1435 ± 120 2440 ± 300

.-�denine 1475 ± 125 2450 ± SO

Guanine 1660 ± 80 2800 ± 270

Ilypoxanthine 1375 ± 65 2550 ± 220

Xanthine 1605 ± 85 2850 ± 190

DISCUSSION

Prior to the demonstration of time prompt

appearanmce of labeled pun’ine bases in time

imm’inmeof human subjects receiving glycine-

14C, un’ic acid was believed to derive largely

from the breakdow’n of tissue nucleic acids;

and during restricted tiietam’y intake of pu-
n’ine, almost exclusively mom this source.
Time synthesis of un’ic acid in man was thus

assumed to differ’ qualitatively from that in

uricotehic species. It is now recognized that
a “shunt-pathway,” vestigial of time mech-
anism by wimichu birds anti reptiles dispose

of nitn’ogenous catabolites, is a normal,
thougim apparently nmimmor componemmt of time

oven’all pathway(s) for uric acid in man
( 1 ) , amid that iii priman’y gout, this patimway

conmtr’ibutes disproportionately to the in-
creased syntimesis of un’ate (2, 6, 13).

Time uricogemm i c 2-substituted timiazoles
imave beemu foummd to elicit similar immcreases

in the ur’icotehic activities of man (3, 4)
amid birds (5) , in time case of man, the in-
cr’easeti ur’icogenmesis beimmg manifested by

an appan’enmt specific increase in time simunt-

Patimway. Time opposimmg effects of time xan-
thmine oxidase immhibitor 4-HPP have also

heerm founmti simmmilan’ imi man (14) anti in
i)in’tls (15), substantially dccn’easimmg total

un’ate l)I’OductiOmi in eacim inmstance. Time
overall (iecn’emimenmt in miman has been ascribed
in pant to a pseutlo-feedback inhibition of
(Ic novo pur’ine biosynthesis, probably at
the stage of 5-phmospimoribosylaminme forma-

tion (16).
\Vimile time various pathways for purirme

immtcrconvcrsions mm man and birds cannot
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l)( colmsi(iere(1 idenmticai mm all respects, time
results citc(i suggest that. time differences in

rnr’ate ss’mmthesis amnommg nmommmmal aimd gouty

mnami an(l mnm’icotehic species am’e 1)asicahly

quantitative onies, tieterlumilie(i i)y respective
rates of (IC note synmthesis of imucleotide,

�hIi(1 evi(iemmcetl 1)1,’ tiuammtitative differemmces

in-i time sul)sequenmt utilization of newly

fom’med mmucleoti(le for’ ammai)ohc amid cata-

b)ohic processes, n’espectivehy. Preliminary
expem’irnemmt.s in eggs revealed a remarkable

repro(lucibihity in time labelimmg patterns in
commtm’ol 1(11(1 AT1)A-tn’eateti embn’yos fol-
lowimmg pulse-lah)ehimug withi foi’mate-1’C,
commfirnuimig that this systenu provides a

convemmiemmt model for st-u(iy of certain of

time biochemical events inmvolvcti in experi-
mentally induce(i um’icogemmesis.

A mmumhcm’ of conclusiomms can be drawn

from time fornmate_lmC anmd glycinme-14C cx-

perimermts with untreated eggs. Comparison

of urate ammd polynucleot-ide pun’inme labeling
confirms time tra(hitiommal assumption timat

time bird pro(lut’es soluble nmucleot.ide far’ in

excess of its amuabolic r’equirenmenmts. Time
mnagnmitu(ie of tire inmcrenmemmt imowever, was
ummexpecteti mm view of time cormmpan’able order

of specific activities for’ l)olymmucleotide

ptnmimmes amid umate in time newly imatcimed
chuck (17), wimose tmmn’noven’ of nucleic acids
is imigim. Iii a single experiment, sevem’al eggs

were immeubated h)eyonm(i 48 hun post-injection,

ammd a imaif-life fom’ the labeleti nucleic acid

1)001 was calculated to be 4 days. From
this value amid tire rate of accuimmulationm of
labeleti um’ate Figs. 2 and 3) and totai
mmiate (5, 15 ) , it (mini i)e aI)proxiniated timat

of time 80 jinmmoles of umate synthmesizecI per

egg between tiays 14 arid 16 of immcubatiomm,
a maxinmunm of 20 1mmmoles derives fromim

polynucleotide catabolism.
Of the remmiainimmg 75% of urate symmthme-

sized, imow nmmucim derives from a dir’ect

imydmolysis of IMP amid subsequenmt oxitla-
tiomm, and how much via tieamimmatiomm of

soluble ammabohites of a(lemmine arid guammimme
(almflot h)e precisely calculated from time
data at humid. Altimougim time tenmporal re-
iat iommshmips between aei(i-soluble atienmimme
amid um’ate specific activities suggest a pre-
mursor-protiuct n’elati onmshi p between these

Pools, corm’cctionm for respective pool sizes

reveals that time total quantity of labeled
adenimme never exceeds timat of urate-’4C.

Comumparison of time timmme courses for poly-
mmucleotitIe atiemminme anmtl guanine specific

activities inmdicate that- acid-soluble gua-

mminme compounuds l)robabl�’ attain a higher,
anmti earlier, peak timan time a(ienimue nucleo-

tides. Thus, tleanmimmatiorms of guamminme at time

level of nucleotitie, nucleoside, amid/or fn’ee
b)ase mighmt provide a major pathway for

uric acid. In this context, it might be re-
called that the hah)ehng of urinary guanine

compoun(is in ovemprotiucers of uric acid
was 1)0th higimer anti earlier than in normal

maim (1, 4).

While time pn’ecise mechanism by whicim
time um’icogenmic timia(iiazoles increase uric
aciti synthesis is not kmmown, the available
evidenmce stm’onmgly indicates that in the

chuck embm’yo, as mi nmamm, they effect a
marketl increase in de novo purine syn-

thesis. Fum’thmer evitlence timat ATDA aug-

nmmenmt-sde novo pum’imme syntimesis is provided

by time observationms timat fohic acid an(i
seminme amutagonmists, wimose sites of actiomi
Imave been localizeti withuin the de novo

pathway, block its uricogenic effect, and
timat it protiuces a marked increase in the
lah)ehinmg of soluble oxypurines by formate-
l.mc (5). Such aim effect upon soluble ade-

iminme anmti guamminme comumpoummds, however, was

muot demonmstrated.

The proposal timat time ADTA effect is

immitiateti by a blockimmg of incorporation of
nucleotide into nmucleic acid, thereby stimu-

lating a compenmsatory increase in de flOVO

synthesis (5), is mon’e consistent witim time
present tiata. Time inimil)ition of polynucleo-

tide adenimme iabclinmg nuigimt reasonably be
attn’ii)uteti to a simple isotope dilution ef-
fect, wimichi is suggesteti by the comusistent

decrease in aciti-soluble adenine specific
activity, amid by time results of a single cx-

perimiment in whicim total acid-soluble ade-
mminue was nueasureti and founmd to be elevat.eti

in n’espoimse to ATDA. Time almost quanti-

tative imuimibitionu of polymmucleotide guanimme
labehinug on time otimer Imanti, canmnot be cx-

Plainmeti in tennis of dihutionu. The 10- to 20-
fold inmcmease iii time soluble guanine pool,

which w’ould be requim’eti for such an effect,
��‘as nevem’ mammifested by a significant in-
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mrease imi the absorption of time guaninme

spot (whicim is ordinan’ily too small to be

�)mecisely quantitated) on time cimmomato-

gram of time acid-soluble fraction. Assuming,

however, thuat time usual n’atio of total hy-

(lI’Olase anti deanmimmase activities �vitim re-

S1)ect to guaninme amuti a(ieninue commmpoummds
(18-20) obtains in time chick, time apparent
failure of guanine amid/or its soluble ana-
bolites to accumulate in time absence of in-

corl)oratiorm into PolYmlucleotide is not

sum’pm’ising. This appan’emmtly rapiti turnover

of soluh)le guaninme compommeimts suggests

that in time chuck enmbryo, as imm man (1),
time hmydrolysis arid deanmimmation of guanine

compounds is time major’ patimway con-

stituting the shmummt mecimanism. Since the

present experimental (iesigmm precludes the
nueasu rement of soluble oxypurines and

guammine, inhibition of time IMP -� XMP -�

GMP interconversion by ATDA is not

excluded as a possible explanation of time

pn’esent results. Indeeti, the incorporation
of ATDA into pyridine muucleotitle (21), the

specific requirement for’ NAD h)y IMP de-
hydrogenese, and time well kmmownm reversal
of time ATDA effect h)y mmicotinamide, all
suggest such a possibility.

At the dosage levels employetl in thmese
studies, 4-HPP has been reported to mm-
hibit urate production in the chick enmbryo

almost quantitatively over time pem’iod 8-14

days’ incubation, and to a progressively
lesser extenut timereafter (15). Time nmagmmi-

tude of the acute inhibition of ur’ate lal)el-
ing in the present experiments is consistent
with that predictable fm’om available data

for time period 13-14 days, anti confirmed
by direct measur’ement of 24-imr inmcn’ememmts

in total urate synthesized.

Of greater interest is time complete lack
of effect of HPP upon polymmucleotide anmti

acid-soluble I)Urimme labeling iii either con-
trol or ATDA-tn’eated embryos. 0mm time
one hand, a tlecreasctl lahehinmg migimt be

anticipated in light of time proposed pseutio-
feedback inhmibit.iomi of de novo syrmtimesis

by 4-HPP (16). 0mm time otimem’, aIm immcm’eased
lal)ehng would be expected mm view of time

kmmowmm ability of 4-HPP to inmcn’ease time

utilization of pm’efonmmmed oxypurimie via time

salvage pathmway in nmammals (11, 12). Time

al)scmlce of such arm effect, to�tthrcn �vitlm time

failure of adtled pun’imme 1)aseS to dilute

PolYmmu(leotitie l)tnnine labelirmg, suggest timat
tine chick emumbn’vo possesses an inadequate

salv:tge imatimway for oxypuminme bases. Coni-
sistemit witim timis concept is time immactivity inn

time emmmi)rvo of 6-nmercaptopmmrinme (5) , wimicim

is kmmowmm to block avianm glutamine PRP1�
amumi(lotm’alusfcm’ase ( 1 6) ammd ademmvlosmncci -

nate svnthmetase (22) , hut omuly after conu-
versionm to its rihotitie 1)y IMP pyropimos-

�hmomylase (23) . Sinmuilarly, the inhibition of

lmn’i fie(I 5-phosphoribosylamine synmthetase
is mmot effecteti by 4-HPP itself, but h)y its
mrucleotitie, which is fom’med via IMP pyro-

phmospimom’ylase (16). Thus, a quantitative,
or’ evemi qualitative thifference with respect

to salvage j)athway activities might exist

between time avian embryo arid mammalian

systems. Teleologically, time absence of an

anabohic sytsemmi opposing a pathway with
so high a capacity for catabolisni does muot

appear unreasonable. Studies of the utiliza-

tion of preformed purine bases in eggs, inn
the presemmce of xanmthine oxidase inmhmihitors
imave therefore been umidertaken iii arm at-

tenmpt to clarify timis point.
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