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Cytosine arabinoside (16-D-arabinOfuranOSyl~~tosine; am-C) is a pyrimidine 
analogrie with significant anti-tumour activi~ and has been reported to be tber- 
apeutically effective in tbe treatment of acute myeloblastic leukaemia and other 
haematoiogical malignancies Cl-+] . 

The anti-metabolite properties of the drug apparently result from selective 
inhibition of DNA’polymerase and incorporation into DNA (or RNA) follow- 
ing the formation of arabinosyl-CTP [5] _ However, am-C is not effective in all 
treated patients and Baguley and Falkenhaug [6] found that there was a signifi- 
cant correlation between failure of treatment and rapid clearance of the drug 
from the plasma. If an effective blood concentration is the sole determinant of 
efficacy, kinetic data could be used to establish the most appropriate dosage 
schedules. Nevertheless, the availability of active arabinosyl-CTP at tumour 
sites in appropriate concentration will ultimately determine efficacy and the 
relation&p of this to ara-C blood concentrations needs to be explored. 

Previous analytical methods for am-C in blood have involved radioactive 
drug administration and subsequent measurement of radioactivity [6,7], bio- 
logical assay involving tissue culture 16, 81 or paper chromatography 17, 9] _ 
The methodsam complex and most are relatively insensitive. Wan et al. [7] 
reported that high-pressure liquid chromatography (HPLC) may prove useful 
in measurement of am-C but provided little detail of methodology and other 
characteristics of their assay. The use of a rapid, simple and sensitive HPLC 
procedure for am-C is now described in which plasma protein is removed by 
precipitation and a buffered aliquot of supematant is injected directly into the 
chromatograpbic system, 
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METHODS AND lKATER.LALS 

Blood specimens (IO ml) werecoJlectedinheparinizedtubescontaining100 
pg tetrahydrouridine (THU), which prevents deamination of am-C [5]. These 
were immediately stored at 4”. Plasma samples (2 ml) were pipetted into tubes 
containing 100 ~14 M fzichloroacetic acid. After mixing for 20 set on a vortex 
mixer, these were centrifuged for ~20 min at 0” to separate the precipitated 
protein. A l-ml volume of supernitant was immediately transferred to another 
tube and 20 ~15 M ammonium formate buffer (pH 7.0) was added to achieve. 
a final pH of approx. 3.5. Aliquots of 100 ~1 were then injected into the cW 
matqraph. 

Analy~43~ were performed on a cation-exchange column (Whatman k2rtM.l 
PXS lo/25 SCX; 250 X 4.6 mm) using 0.01 M ammonium formate (pH 4.8) 
at a constant flow-rate of 1.0 ml/min as the mobile phase. A single-piston high- 
pressure pump (Al&.x model IlO), a sample injection valve containing a loo-p1 
loop (Chromatronix) and a fixed-wavelength ultraviolet detector with a 29~1 
flow cell (Altex model 150) formed the basis of the chromatograph. 

Absorbance of the effluent from the column at 254 run was monitored at a 
Sensitivity of 0.005 a.u.f.s. Peak heights were used for quantitation of the 
assay. 

To prevent contamin&on of the ionexchange column by plasma constitu- 
ents remaining after the protein removal step, a precolumn(50 X 4.6 mm) 
containing reversed-phase packing (Partisil ODS, IO pm; Reeve Angel) was 
incorporated into the system. Ara-C was not appqeciably retained by the pre- 
column. Significant increases in perfusion pressure necessitating a change of 
piecolumn (at 3000 psi.) did not Occur until about 100 samples had been 
passed through the system. 

AIJ chemicals used were analytical grade and water was doubly @istilled. 
Arab and THU were kindly donated by Upjohn (Kalamazoo, Mich., U.S.A.). 

Calibration curves were derived from pooled blood bank plasma. 

RESULTS AND DISCUSSION 

‘Itypical chromatograms of plasma samples (Fig. I) show that control samples 
are free from contaminating peaks. AraC was eluted in 11 mm. The major 
metabolite of ara.C, lQ-D-arabin&uranosyl uraeil (am-U) was eluted with the 
large initial mass of endogenous material. Ah calibration curves for am-C 
passed through the origin and.were linear from the detection limit of 20 ng/ml 
plasma to the maximum concentration used (I pg/ml). Concentration of an3C 
in the plasma as a result of the precipitation of plasma protein led to a high 
recovery of ~the drug throughout the concentration range listed above (mean 
reCov* l99.5%; S.E.M. 0.7%; n=lO) m compar+on to standa@ aqueous so- 
lutio*s_ ‘of ara_C. The ~oeffici&t .of .va&ation for the analysis was determined 
to be 1_7%‘(iGlO) at a concent&ion of 260 rig/m.... -. 

Blood samples from six hospital&&i Ieukaemi6 patients receiving constant 
intravenous infusions of am-C over 7 days were taken twice between days 2 and 
7 to determine the plasma levels likely to be obtained in a steady-state situation 
(Table I). There was no apparent correlation between the dose of -am-C admin- 
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Fig. 1. Typic& cbrotit&g&u~ for ara-C in deprotei&zd p&ma The’ c&dim& rep&en& 
absorbance units (AU). The arrows indicate the peaks elutiug 2s ara-C_ a, blank; b, 50 ng/ml 
arac; c, 500 ng/ml ala-c. .T 

TABLE‘1 
‘. 

Patients redid constant idxkenous &&ion of zra-C! f&r 7 days. %N&d~sa&& from each 
p&ient were taken on separate days. E&h levei rep&en@ “h? m&i of duplicate estimations. 
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