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Chnetidine [l] an H, -antagonist of histamine, has been introduced recently 
as Tagamet@ for the treatment of gastric and duodenal ulcers. The major 
identified metabolite of cimetidine is the sulphoxide [Z] , which is eliminated 
from the body mainly by renal excretion, A satisfactory method for the de- 
termination of cimetidine in blood and urine has been published [3] and this 
can now be complemented by a method for the determination of the sulphox- 
ide metabolite in blood and urine using high-pressure liquid chromatography 
(HPLC) to separate the components of the extract and UV extinction to 
monitor the column effluent. This method differs in several important respects 
from that published [3] for the assay of cimetidine itself, but can be used for 
cimetidine analysis by a simple modification of the solvent system. 

METHODS 

Extmction pmcedure 
All blood samples were heparinked at collection, frozen (-20”) as soon as 

possible thereafter and stored at this temperature until. thawed immediately 
prior to extra&ion. Urine samples were frozen within 30 min of collection 
and similarly stored. 

The procedure for extraction of ciinetidine sulphoxide was the same for 
blood and urine samples and is only described for blood samples. 

A 3-d sample of the blood to be assayed was made alkaline (pH 9.0) by the 
addition of 1 ml of N carbonate buffer, which contained a suitable amount 
(about 2 pug) of internal standard (N-cyano-N’methyl-N”-(3-(4imidaxolyl)- 
propylkuanidine; compound SK&F 92374)*- A 4ml volume of l-octanol was 
then added to the samples in 15ml polythene tubes, which were stoppered 
and rotated for 15 min on a blood-mixer. After 15 min the octanol layer was 

*Available from SK&F Laks.. Welwyn Garden City, on request for the de of ch- 
tidiue sulphoxide. 
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separated cleanly by centrifugation, removed and stored. A second &ml volume 
of .oct&ol wa6 added and the process repeated, so that the combined o&no1 
s&rao&z(tota2vohune 7 ml) could bere+&m%d with3rnlof0.02N HCl 
by the same ~ofw$hixing end centrifugation technique. Aft& removal of the 
octanol by asp~tih, the acid layer (2.8 ml) was transferred.. to clean tubes, 
and 200 ~1 of etha&oI ad&I $$~~mke&hefor$ saturating the -whole with solid 
potassium carbonate ‘&a. 5’g);’ This’had the effe+ of ‘%alting-out” the ethanol 
into a discrete layer whM could he removed rifter centrifug&on and stored 
at -20° prior to HPLC separation and analys%. _ 

I 

Chrome fogrwphy ...._ . . 

The following HPLC cdnditio& were ‘employed:Cohmm: LiChrosorb Si 60: 
5~mparticksize;25em X 3.2mmI.D.So~ent:acetoni~~ethanol-water 
(&stilM)aanmon.iu.m hydroxide (0.88 sp.gr.); (250:20:6:1X4 v/v). Flow-rate: 
1 ml/min maintained by, a copsf;ant_ flow system (Waters Assoc. 6000). In- 
jection: 10-20 pP of the ethanol extract were introduced onto the column 
via an Alk variablevoltie loop injector. Detection: the UV absorption of 
the coltrmn effiuent was monitored by a variab~~~tive-lew detector (Perkin- 
Elmer LC55) set at228 nm. Recording: peaks were recorded on a conventional 
chart recorder and the amss under them int&Medby means of an Infotronics 
CRS 309 integratir‘ -whi& coG~pensateci f&F b&&he drift.. Retention: the 
retention times of compounds of interest were determined byithe chart speed 
of the recorder, and by the programme of the integrator which was reset at 
the time of each sample injection, 

-. 

RBSULTS 

The relationship befzveen pea+ heighti peak area and-the amount of cimeti- 
dine sulphoxide applied to the IiPLC column is given in Table I; it was found . . 
TABLR I 

of&etidhxe 
sui&oxidein 

e~043P) 

0.65 
1.30 
2.60 
5.20 

10.40 
20.80 

Chueiidine Peakheight 
ede :I .: (mm).‘. -1 
bl2Owl 
iElj$&ion(ng) 

Range Mean 

1- 

ia’:__ - .-5-_5 5*0 
26 9-11 lO*L 
52 19-21 21 f 1 

104 33-41 40*2 
208 76-83 73*4 
416 158-162 161i2 

Pe&mi 
.- (&&dive coull*~ 

Meen 

iOlO*sa 
3970 f 298 
3020% 301 

14940% 727 I 
29520+ 356 
62400*1496 
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cimetidine, internal. standard, creatinine and~cimetidine sulphoxiderespectkly 
(F&.-l)._ 

.- 
.:: : :: : -._. '.- ,.. 

The separation of cimetidme from~indigenous blood com~onentskas not al- 
ways complete under these conditions, and- is better performedusingthe same 
solvents in the proportions 200:30:6:1,5 with a flow-rate of 1.5 ml/mm (pres- 
sure approx. .2500 p.si. at the- pump). This system-gave retention times of 
approximately 3.0 min .for cimetidine and .3.5 min for the internal standard 
(Fig. 2). 

The use of metiemide as internal standard [S] is quite &appropriate under 
the conditions used for sulphoxide analysis, as solvent systems for clean sep- 
aration of metiamide 133 gave a long retention time for cimetidine sulphoxide 
which emerged as a wide-based peak of insufficient height for sensitive assay. 

Blood samples taken from patients with renal failure usually contained high 
creatinine concentrations (Fig. 3). When these same patients were on a regimen 
of cimetidine (200 mg on three occasions during the day, plus 400 mg at bed- 

time), .the blood samples taken 2-3 h after a 200-mg dose gave chromati- 
grams as in Fig. 4, with peak height end area carrespondmg to about 0.5 mg/l 
cimetidine sulphoxide. 

For the sequential analysis of cimetidine itself in these samples, it was 
necessary to allow the creatinine peak to appear before applying the next 
sample to the column, otherwise the absorption by creatinjne at 228 mn 
seriously distorted the peaks due to cimetidine or internal standard in the 
following sample. 

In blood samples from healthy volunteers or from patients taking cimetidine 
but free from renal failure, no creatinine or cimetidine sulphoxide has been 
found, although the lower limit of detection for the latter compound was 0.2 
n&/l compared to 0.05 mg/l for cimetidine. 

The analysisof cimetidine sulphoxide in urine is ikstrated in Fig. 5, where 
the chromatogram is similar to that obtained from blood except that the 
cimetidine sulphoxide peak is much more in evidence (corresponding to about 
3 mg/l) and was observed in the urine of healthy volunteers after oral ad- 

. - 
mm&ration of cimetidine (200 mg). 

Using this technique, it would be possible t0 detect and quantify cimetidine 
sulphoxide in blood samples from cases of renal failure,.and to follow the out- 
put of cimetidine sulphoxide in the urine of healthy volunteers and patients 
with kidney disease. 
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