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ABSTRACT 

Cimetidine and ranitidine absorption were studied in rats, alone or in combination with 
concurrent but separate bupropion oral admininstration. Blood samples were collected 
before and 0.25, 0.5, 0.75, 1.0, 1-5, 2.0, 3.0, 4.5, and 6.0 h after dosing. In ranitidine- 
treated rats, an exta blood sample at 8 h  was collected. Assays of cimetidine and 
ranitidine were carried out using a HPLC method. Mean cimetidine plasma 
concentrations on concurrent bupropion administration at 025  and 0 5  h were 
approximately 2 and 1-5 times compared to the control. Similarly, mean ranitidine 
plasma concentrations with bupropion combination at 0.25 and 0.5 h were significantly 
different and approximately 2 and 3 times higher. Time of maximum concentration for 
cimetidine and ranitidine on combination were reduced to almost half of the control 
value. However, only the time of maximum concentration for cimetidine showed 
statistically significant difference. No significant differences were observed between 
AUCs, maximum concentrations, and half-lives of cimetidine and ranitidine compared to 
their respective controls. The results suggest that concurrent bupropion admininstration 
may affect the rate but not the extent of absorption of cimetidine and ranitidine. 
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INTRODUCTION 

Bupropion hydrochloride is a structurally unique antidepressant with neuro- 
chemical properties different from either commonly used tricyclic antidepress- 
ants (TACs), monoamine oxidase inhibitors [MAOI] or any of the second 
generation antidepressants available. The safety and clinical efficacy of 
bupropion has been shown in open uncontrolled”2 and placebo controlled 
studies. 334 

Absorption changes have been reported for cimetidine and ranitidine when 
given concurrently with various drugs. Antacids (aluminium plus magnesium 
hydroxide) reduced cimetidine and ranitidine bioavailabilities by 20 to 35 per 
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Propantheline also reduced cimetidine absorption,' but increased 
ranitidine bioavailability.* Such results indicate that these drugs could be prone 
to changes in absorption process. Bupropion, cimetidine, and ranitidine are 
usually prescribed for relatively long periods of time. Thus, the likelihood of 
patients prescribed bupropion in addition to either of the later two drugs is 
significant. Therefore, this study was designed to investigate the effect of 
concurrent administration of bupropion with either cimetidine or ranitidine at 
the level of absorption in rats. 

MATERIALS AND METHODS 

Materials 
Bupropion hydrochloride was kindly given by Burroughs Wellcome Co. 

(North Carolina, USA). Ranitidine HCl injection (Zantac), cimetidine HCl 
injection (Tagamet) were used; P-hydroxy-ethyltheophylline was purchased from 
Sigma Chemical Ltd. Co. (Dorset, England). Preformulated tetrabutyl 
ammonium phosphate (P.I.C. 'A', low UV) reagent was obtained from Water 
Associates (Milford, MA). All other reagents used were spectroscopic or finer 
grade. 

Methods 
Male Sprague-Dawley rats weighing 320 to 430 g were used in the study. All 

newly received animals were held in isolation care facilities before handling. A 
polyethylene cannula ( I  mm 0.d.) was implanted safely in the abdominal aorta 
via left femoral artery under light ether anaesthesia. Cannuala was exteriorized 
from the back of the neck of the animal with enough length for safe blood 
sampling. After recovery, each rat received 1 ml of heparinized saline 
(100 U ml-') and housed in a separate cage. 

Cimetidine 80 mg kg-' or ranitidine, 50 mg kg-' alone in an combination with 
bupropion 50 mg kg-', were orally administered, at random, by gastric 
intubation. The rats were fasted overnight but water was allowed ad libitum. 
Each treatment group consisted of 8 rats. Bupropion HC1 solution 50 mg ml-' in 
normal saline was freshly prepared. Ranitidine was given in its injectable form, 
while cimetidine injection was diluted with normal saline, to 80 mgml-', prior to 
dosing. The pH of bupropion, cimetidine, and ranitidine solutions were 3.8,5*3, 
and 63, respectively. Drugs were administered concurrently but separately. All 
rats received their respective doses in equal volumes on mlkg-' basis. 
Approximately 0.25ml of blood was taken before and 0.25, 0.5, 0-75, 1.0, 1.5, 
2.0,3.0,4.5, and 6 h after oral administration. In ranitidine-treated rats, an extra 
blood sample at 8 h was collected. Heparinized blood was centrifuged, plasma 
separated, and aliquots were stored at -20' until analysis. 
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Time to peak and maximum plasma concentration (CmaX) were obtained by 
plotting the data on semi-log paper. The area under the plasma concentration- 
time curve up to final concentration was estimated by linear trapezoidal method. 
The last plasma concentration at (t)h was divided by the elimination rate 
constant. The resultant was added to AUCo-, to estimate A U G m .  The 
elimination rate constant was determined by linear regression analysis when 
terminal plasma concentrations plotted on logarithmic axis declined in a linear 
manner. Terminal half-lives were calculated from the log-linear part of the slope. 

Analysis of variance was employed to test the differences between groups of 
data. 

Cimetidine assay 
Cimetidine was assayed by a modified HPLC method.' To a 100 pl of plasma 

aliquot to be assayed, 10 pg of 100 p1 ml-' P-hydroxy-ethyltheophylline (internal 
standard) and 20 pl of 6N NaOH were added. The mixture was extracted with 
0-5 ml of 4 per cent isopropyl alcohol in ethyl acetate by vortex for 1 min. After 
centrifugation, the organic layer was transferred and evaporated to  dryness at 
40' under a stream of nitrogen. The residue was reconstituted in 50p1 of 
acetonitrile and 40 p1 was injected onto the column. The column consisted of 
p-Bondapack CM cartridge (10cm x 8 mm i.d., Waters Associates). The mobile 
phase consisted of 8 per cent acetonitrile in 0.01 M acetate buffer at pH 6.1. The 
flow-rate was set at 4 ml min-'. The effluent was monitored at 225 nm with a 
detection scale of 0.01 or higher as needed. The retention times for internal 
standard and cimetidine were 1.5 and 2.8 min, respectively. Per cent coefficient 
of variation of this method of cimetidine for five replicate samples at 0.5, 1.0, 
and 2.0pgml-' were 1 1 . 1 ,  7.4, and 12.2 per cent, respectively. This method 
provided a low detection limit of 0.2 pg ml-'. 

Ranitidine assay 
Ranitidine was analysed by a modified HPLC method reported by Mihaly et 

al.' To a 100 pl of plasma, 10 pl of 100 pg ml-' salicylic acid (internal standard) 
and 20p1 of 40 per cent trichloroacetic acid were added. The mixture was 
thoroughly shaken. After centrifugation, 50 pl of the supernatant was injected 
onto the column. The column consisted of p-Bondapak CIS cartridge (10 cm x 

8mm id., Waters Associates). The mobile phase consisted of 8 per cent 
acetonitrile in 0.005M P.I.C. 'A'in phosphate buffer at pH 4. The flow-rate was 
set at 5 ml min-'. The effluent was monitored at 315 nm with a detection scale of 
0.005 or higher, as needed. The retention times for salicyclic acid and ranitidine 
were 2-8 and 7.6 min, respectively. Per cent coefficient of variation of ranitidine 
assay for five replicate samples at 0.5, 1.5, and 3.0 pgml-' were 2.3,2.7, and 6.8 per 
cent, respectively. This method provided a low detection limited of 0-5 pg ml.-' 
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Table 1. Computed parameters of cimetidine after oral administration 
of cimetidine alone and in combination with bupropion in rats 

Parameter Control With bupropion 

AUC6,, pg ml-I 6 8  f 0.3* 6.6 k 0.4 
AUC“,, pg h ml-I 8.4 f 0.4 6.6 f 0.4 
Time of maximum 
concentration, h 1-0 i 0.4 0 5  f 0.04t 
Maximum concentration, 
pg m1-I 2.4 i 0.2 1.5 f 0 2  
Terminal half-life, h 1.9 k 0.01 2.2 f 0.2 

*Mean + S. E. 
?Significantly different from control. 

Table 2. Computed parameters of ranitidine after oral administration 
of ranitidine alone and in combination with bupropion in rats 

Parameter Control With bupropion 

AUC6,, pg h ml-1 7.0 +0.5* 9.4 f 0.5 
AUC”,, pg h ml-I 8 5  f 0.5 11.4 i 0.6 
Time of maximum 
concentration, h 1.4 f 0.1 0.8 f 0.1 
Maximum concentration, 
Pg mvl 2.3 f 0.1 3.0 f 0.2 
Terminal half-life h 2.8 f 0.1 2.8 * 0.1 

*Mean + S.E. 

RESULTS AND DISCUSSION 

The computed parameters for cimetidine and ranitidine after oral administration 
of cimetidine or ranitidine alone and in combination with bupropion is shown in 
Tables 1 and 2, and mean plasma concentrations in Figures 1 and 2, respectively. 

Plasma concentration-time profile after oral cimetidine and ranitidine 
administration to rats had double peaks in some of the rats but when mean 
plasma concentration-time data were plotted the double peaks were obscured. 
Twelve of the 16 cimetidine rats exhibited distinct two peaks while only 10 
ranitidine rats exhibited double peaks. Previous published literature indicates 
that both cimetidine and ranitidine concentration-time curves depict two peaks 
or a very flat plasma concentration profile in humaniO”i and rat.” 
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Figure 1 .  Plasma cimetidine concentration-time profile for oral dose of cimetidine alone (0) and in 
combination with oral bupropion (0) 

The dose of bupropion (50 mg kg-’) used in this study is similar to that used in 
other bupropion pharmacokinetic studies in rats. 13,14 Cimetidine and ranitidine 
dosages were similar to those reported previously. ‘*J’ The plasma ranitidine 
concentrations observed were identical to those reported previously.’* The half- 
lives of ranitidine and cimetidine were similar to those observed in previous 
~ t u d i e s ~ ~ ” ~  and were not significantly affected by bupropion coadministration. 

Mean plasma cimetidine concentrations at 0.25 and 0.5h on concurrent 
administration were approximately 2 and 1.5 times but not significantly different 
from control. Time of maximum concentration for rats received cimetidine and 
bupropion was significantly different and was reduced to half as compared to the 
control value. Since, time of maximum concentration is inversely related to 
absorption rate constant, the decrease in the former’s value reflects an increase in 
the absorption rate constant. 

Mean plasma ranitidine concentrations at 0-25 and 0.5 h on combination with 
ranitidine and bupropion were approximately three and two times comparative- 
ly. These values were significantly different in spite of wide inter-animal 
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Figure 2. Plasma ranitidine concentration-time profile for oral dose of ranitidine alone (0) and in 
combination with oral bupropion (0) 

variations among each treatment. Also, the time of maximum concentration for 
combination rats was reduced to almost half but not significantly different from 
the control. Similarly, inter-animal variability was obtained by other authors 
were initial plasma ranitidine concentrations exhibited nine-fold variation after 
50 mg kg-’ ranitidine oral administration to the rats.I6 Also five-fold variations in 
initial plasma levels were observed among rats given 7-5-1.5 mg kg-’ doses of 
ranitidine after intravenous administration.” 

No significant differences were observed between AUCs, maximum plasma 
concentrations, and half-lives of cimetidine and ranitidine compared to their 
respective controls. Since the relative AUCs and half-lives in the presence and 
absence of bupropion were not significantly different, we have to assume that 
bupropion does not alter the disposition of kinetics of cimetidine and ranitidine. 
Single dose of bupropion does not affect the liver enzyme function in rats.I3 The 
absorption rate constant could not be estimated by method of residuals, or 
non-linear analysis, since there were not enough data points to characterize the 
absorption phase, especially in the bupropion treated rats. 

Our data indicates that concurent bupropion administration with cimetidine 
or ranitidine may affect the rate but not extent of absorption of cimetidine and 
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ranitidine. It may be possible that on multiple dosage regimen of these drugs, as 
employed clinically, the interaction may be more significant. Also, 
coadministration of bupropion will not adversely affect the disposition kinetics 
of cimetidine and ranitidine. 
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