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Moxonidine is an imidazoline-type antihypertensive 
agent, an agonist at central presynaptic R2-adrenoceptors 
and imidazole receptors [1, 2]. It reduces the blood pres- 
sure in hypertensive patients and has few reported ad- 
verse effects [3], Its systemic availability, pharmacokinet- 
ics after single and multiple dosing, and the effect of renal 
impairment on its disposition have been reported recently 
[4-7]. 

The concurrent administration of non-diuretic anti- 
hypertensives with hydrochlorothiazide is common, if the 
blood pressure cannot be well controlled by one drug 
alone. 

Accordingly, the possible pharmacokinetic interaction 
of moxonidine with hydrochlorothiazide has been investi- 
gated. The study was approved by the local Ethics Com- 
mittee and the Ethics Committee of the BaVarian Landes- 
~rztekammer. 

The study, of open, randomized, crossover design, was 
done in 18 healthy male volunteers. Their mean (SD) age 
and weight were 35 (8) y and 72 (9) kg. All gave informed 
consent in writing to the study. 

In the three study periods the subjects took moxo- 
nidine 0.2 mg b. d., hydrochlorothiazide 25 mg b. d., or the 
combination in randomised order. The drugs were given 
every 12 h for 6 days. 

During accumulation (Days 1-5) blood samples were 
taken before each morning dose. On Day 6 blood samples 
were taken before dose and after the dose at 10, 20, 30, 45, 
60, and 90 rain, and 2, 2.5, 3, 4, 6, 8, 10, 12, 16, 24, and 36 h. 
The 36 h blood sample was taken only for the determina- 

Table 1. Pharmacokinetics (geometric means) of hydrochlorothiazide and moxonidine at steady-state after mono- and combination treatment 
(n  = 18) 

Monotherapy Combination Ratio (%) (95 % confidence inter- 
treatment val) 

Hydrochlorothiazide 

AUC ss [rig-ml- i. hi 935 967 103 (95-113) 
Cp,~dose [ n g . m l  1] 43 45 104 (92-116) 
Cmax [ng.ml ~] 166 159 96 (85-109) 
tmax a [h] 2.2 2.1 97 (81-114) 
2t 1/2b [hi 11.0 9.9 90 (73-112) 
CL/f [ml-min- '. kg -1] 6.2 6.0 97 (89-106) 
2Vz/fb [1. kg - 1] 5.7 5.0 87 (66.115 ) 

Moxonidine 

AUC4 s [pg. ml- 1. h] 3176 3399 107 (96-119) 
C~ax [pg. ml- ~] 1225 1278 104 (89-122) 
tm~x a [h] 0.70 0.62 88 (64-112) 
tia [hi 1.8 1.9 107 (100-114) 
CL/f [ml.min-l.kg 1] 14.6 13.6 93 (84-104) 
Vz/f [1- kg- ~] 2.3 2.3 100 (91-109) 

a a r i t h m e t i c  evaluation; b n = 17  
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tion of hydrochlorothiazide. Plasma concentrations of 
moxonidine were determined by GC-MS (adapted from 
5-7), and hydrochlorothiazide was measured by GC-ECD 
[8]. 

Throughout the study blood pressure and pulse ra te  
were monitored before and 2 h after every dose and elec- 
trolyte status (sodium, potassium, calcium, chloride) was 
measured every second day. 

The steady-state pharmacokinetics of moxonidine and 
hydrochlorothiazide were directly derived from the ob- 
served plasma levels after the last dose on Day 6 using 
standard methods. 

After logarithmic transformation (except tm~x), the 
pharmacokinetic data were subjected to analysis of vari- 
ance using a general linear model [9, 10], and assessing se- 
quence, period, and treatment effects, and subjects within 
sequence. Significance was defined as P < 0.05.95 % con- 
fidence intervals for the geometric mean ratio between 
combination and monotherapy were calculated assuming 
monotherapy to be 100 % (arithmetic means for tmax). 

The spectrum of adverse drug reactions that were 
noted, all of mild or moderate intensity, corresponded to 
the known pharmacodynamic profiles of hydroehloro- 
thiazide and moxonidine. Only 3 subjects had a slight fall 
in potassium concentration. 

Coadministration of moxonidine did not significantly 
alter the pharmacokinetics of hydrochlorothiazide 
(Table 1), nor did hydrochlorothiazide change the phar- 
macokineties of moxonidine (Table 1). 

In conclusion, the results of this multiple dose study of 
moxonidine and hydrochlorothiazide do not indicate any 
pharmacokinetic interaction. 

Acknowledgements. We thank Drs. D. Lutz and K. Michaelis, LAB 
Neu-Ulm, Germany, for the analyses of plasma hydrochlorothiazide 
and moxonidine concentrations. 

References 

1. Armah BI (1988) Unique presynaptie (x2-receptor selectivity and 
specifity of the antihypertensive agent moxonidine. Arzneim- 
Forseh/Drug Res 38:1435-1442 

2. Ernsberger P (1990) Moxonidine, a second-generation centrally- 
acting antihypertensive, binds selectively to imidazole sites in the 
ventrolateral medulla (VLM) and kidney. Pharmacologist 32: 
191 

3. Schwarz W, Kandziora J (1990) Langzeiterfahrungen mit Moxo- 
nidin, einem neuen Antihypertensivum. Fortschr Med 108: 616- 
62O 

4. Theodor R, Weimann HJ, Weber W, Michaelis K (1991) Abso- 
lute bioavailability of moxonidine. Eur J Drug Metabol Pharma- 
cokinet 16:153-159 

5. Trenk D, Wagner E J/ihnchen E, Plfinitz V (1987) Pharmacokine- 
tics of moxonidine after single and repeated daily doses in 
healthy volunteers. J Clin Pharmaco127:988-993 

6. Kirch W, Hutt H J, Plfinitz V (1990) Pharmacodynamic action and 
pharmacokinetics of moxonidine after single oral administration 
in hypertensive patients. J Clin Pharmaco130:1088-1095 

7. Kirch W, Hutt HJ, Pl~initz V (1988) The influence of renal func- 
tion on clinical pharmacokinetics of moxonidine. Clin Pharma- 
cokinet 15:245-253 

8. Lutz D, Ilias E, Jaeger H (1985) Analysis of hydrochlorothiazide 
by gas capillary GLC with electron capture detection. In: Jaeger 
H (ed) Glass capillary chromatography in clinical medicine and 
pharmacology. Dekker, New York Basle 

9. SAS Institute Inc (1987) SAS/STAT TM guide for personal compu- 
ters, version 6 edn. Cary, NC: SAS Institute Inc, p 1028 

10. Pabst G, Jaeger H (1990) Review of methods and criteria for the 
evaluation of bioequivalence studies. Eur J Clin Pharmacol 38: 
5-10 

Dr. H.-J. Weimann 
Kali-Chemie Pharma GmbH 
Hans-BOckler-Allee 20 
W-3000 Hannover 1 
FRG 

Announcements 

Noradrenergic mechanisms in Parkinson's disease 

December 3-4, 1992 
Castres, France 

Information: 
Mrs. Martine Dehaye 
Centre de Recherche Pierre Fabre 
17 Avenue Jean Moulin 
F-81106 Castres Chdex, France 
Tel.: 63 714264 
Telex: 5316 35 
Fax: 63 35 66 29 

13th International Symposium on Intensive Care and Emergency 
Medicine 

March 23-26, 1993 
Brussels, Belgium 

Information: 
Secretariat 
Prof. J. L. Vincent 
Department of Intensive Care 
Erasme University Hospital 
Route de Lennik 808 
B-1070 Bruxelles, Belgium 
Tel.: 32/2/5 55 3215 
Fax: 32/2/5 55 45 55 

Poster deadline: December 31, 1992 


