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The nucleotide profile of human erythrocytes is very simple when compared 
wit.41 nucleated mammali% cells. Having little or no pyrimidines, the human 
erythrocyte nudeotide p&file consists exclusively of purines. Since DNA is not 
synthesized, only ribonucleotidas are detected. The adenine ribonucleotide 
pool, consisting of ATP, ADP, and AMP, is both abundant and important for 
erytbrocyte function and- su.rvivaL The concentration of ATP is normally 
X200-1’700 ~rmoles/ml packed erytbrocms [l-3]. ADP and AMP concen&t- 
tions are generally 5-8 and 50-100 times less than ATP concentrations, 
respectively. The guanine iibonucleotide pool (GTP, GDP, and GM-P) as well as 
other purine pools, are much smaller than the adenine aibonuc1eoW.z pool iu 
metabolically normal erythrocytes. 

In our studies of metabolism and mechanism of action‘of antitumor agents, 
we found it desirable to monitor erythrocyte pools of purine nucleotides, 
nucleosides, and bases simultaneously. Purine nucleotides, but not nucleosides 
or bases, are resokd well OEZ strong anioa-exchange ccilumns [4-&J, aud there 
fore a reversed-phase teehnique~ vas dev&oped which gives- good resolution of 
ATP, ADP, an.2 AMP, as *eU as partial resoWion of other purine constituents. 
The ionic strength, pJ3, and gradient program of the mobile phase buffers were 
optimized for maximum resdh&ion and precision, and minimum analysis time. 
Samples can be analyzed every 30 min, with relatively little solvent used. 

* Taken f.wm a thesis submitted by P.D.S. tu The University of Texas System Health‘ 
Science Cent& at Houston Graduate Schwi of Biomedical Sciences in partial fuKillment of 
5% requirements for the degree of Doctor of Philosophy. 
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A Waters Model ALC-204 liquidchroma~ph eqtipped :wi$h two.h%del 
6OOOA pumps, a U6K injectir, and a Model 660 dverd programmer, all of 
Waters Assoc. (K%Xord, Mass., U.S.A.) was used for all analyses. 

Separations were achieved on a reversed-phase yBondapak CL8 column 
(4 mm x 3u cm) also from waters Assoc. 

The detector was a Variiin Vari-Chrom (Varian Assoc., Palo Alto, Calif., 
U.S.A_). Peaks were electronically integrated v&h a V&an CDS-111 ir~tegrat~r 
and pri&xi out on a Varian Model 91‘76 recorder. 

AU ptie standards and crystalline potassium &hydrogen phosphate were 
purchased from Sigma (St. Louis, MO., U_S.A_)_ Potassium monohydrogen 
phosphate w% purchased from LT. Raker (PhUipsburg, NJ., U.S.A.). Glass 
distil.led methanol was obtained from BurdZck & Jackson Labs. (&skegon, 
Mich., U.S.A.). Blood was obtained by venipuncture’of healthy vohmteers. 
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Bzffferpepatotion 
Buffers are diluted from a 1.0 &f stock solution of 0.6 M K&PO4 and 0.4 M 

?KI&PO& 
Buffer A. Buffer A is prepared by diluting 100 ml of the stock to 1 1 with 

dt&illed wa%er. The pH is adjusted to 6-O with concentrated phosphoric acid, 
and the solution is filtered through a Mjllipore 0.4-lzm filter (Millipore, Bed- 
ford, Mass., U.S_A_)_ 

Buffer B. B-uffer B is prepared by cPiluting 100 ml of +he stock solution to 
750 ml with distilled water. me pH is adjusted to 6.0 md filtered as described 
ahove, To the filb&e is added 25Q ml glass disGl.led methanol with constant 
SW_ The buffer is stirred for several hours at room temperature before use. 

All 17 purine s&xndards are in&vidually dissolved in appropriate solvents to a 
concentration of 3 mM_ A mixture % obtained by combining an equal volume 
of each. 

Sxtzp.k prepamfion 
Aliqu&s of thoroughly washed e~~ocytes are packed by centrifeation at 

12,000 g for 10 min at 4” on a Sorvz# RC2-B refrigerated centxifuge. The 
packed cells are eztract.ed 2or 30 min on ice with 2.5 volumes of OS6 N per- 
&lo& acid (PCA). ‘X%e ins?luble mater&l &removed by cent%&ga&ion, and 
the supernate is collected and neu&Gzed -&lx IO N KOH. The KC104. is 
dished after cenfzif&gation and the res&Zng supernate is analyzed d&&i. 
Concentrations of purine ~co~?stitren% are determined by the peak axea per 
nmole re!atiostip of known concentrations ef ptie standards. 

Cizromatogruphic t2onditions 
System I. For complete analysis of purine p&s, a 30-min con&ye gradient 
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Fig. 3. Pm&on&ion of 50 .ul of PCA-s&&b .szkrial obairuxl frum human erythr=#= 
sing Sptem II. ‘ 

The hi-performance liquid chromdogrqhg teezhnique described iu this 
paper has sever4 advantages, The zl&vely slav flow-rate enables m-dtipIe 
analysis without s&vent change. A&ough two buffers kre required, viztudlg 
uo -line dri.55 occurs and almost all UV-absorbiug compouuds ze removed 
*m the coiumn follotig ea& run XL& exbxcts of eq&xacytes can be roe 

tiely .notitor& at 0.2 a.u.f.s., which appzeciablg reduces eiec&okk noise, Al- 
though several of i;he purine standads cC-&te, none CC&&~ with A‘I’P, _ADP, 
02 AIMP, the nucleotides of interest. T5e nethcd is fast and:reli&le for’&- 

m&kg a&nine ribouucIeo5de concenSrdizxz5 in eqyf~ocgi%s, anb could be 
applied to rnmg enzyme assays invx&iug p-sine coEistituenk_ _ 
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