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ANTIPYRINE KINETICS IN NIGERIAN WOMEN 
IN CHRONIC RENAL FAILURE 

A O . I Y U N A N D G . T . T U C K E R 

Department of Medicine, University College Hospital, Ibadan, Nigeria, and 
Department of Therapeutics, Royal Hallamshire Hospital, Sheffield, England 

Summary 

Ant ipyr ine was given orally to five patients with 
Chronic renal failure and nine normal subjects . 
Plasma antipyrine levels were measured by 
high pressure liquid chromatography m e thod , 
the plasma half-life of the drug was de te rmined 
and used as an index of drug oxidat ion. The 
mean ( ± s . d . ) plasma antipyrine half-life in 
pat ients with chronic renal failure (7-8 ± 2-6 h) 
was significantly shorter than in normal subjects 
(13-1 ± 2-3 h) ( P > 0-001). There was no signifi-
cant d i f ference in the volume of distribution but 
there was a significant difference in the clear-
ance in m l . k g - ' h - ' (P < 0 001). 

The results suggest that oxidation of anti-
pyr ine by hepa t ic microsomal enzymes is 
increased in patients with chronic renal failure. 
T h e role of this in the apparent resistance among 
our pa t ients to antihypertensive agents needs 
fu r the r s tudy. 

Resume 

De L'ant ipyr ine fut donne & cinq personnes affli-
gces d 'un affaiblissement chronique de rein, et a 
neuf personnes normalcs. Dcs niveaux de I'anti-
pyrine de plasma furent measures grace & une 
technique H. P. L .C . ; la demi-vie de la drogue fut 
ainsi dc tc rmincc et employee commc indice 
d 'exydat ion de la drogue. La moyenne ( ± d.s . ) 
demi-vie de l 'antipyrine de plasma chez Ics 
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malades de Paffaibl issement chronique de rein 
(7-8 ± 2-6 h) fu t , d ' u n e maniere significative, 
plus cour te que chez les personnes normales 
(13-1 ± 2-3 h) ( P > 0-001). II n'y avait pas de dif-
ference significative de volume de la distribu-
tion, niais il y en avait de la depurat ion de ml. 
k g - i h - i ( P < 0-001). 

Les resultats font creire que l 'oxydation de 
l 'antipyrine par des enzymes hepat iques micro-
somales est augmentee chez les malades de 
l 'a f fa ibl immement chronique de rein. Son role 
dans la resistance appa ren te de nos patients aux 
agents ant ihyper tensife exige d ' au t re e tude . 

Introduction 

Drug oxidation studies in chronic renal fai lure 
are relatively few. Let ter i el al. (1971) showed 
that the plasma half-life of phenytoin is consider-
ably shor tened in chronic renal failure. Rasmus-
sen et al. (1972) found similar shor tening of 
digitoxin plasma half-life in some pat ients with 
chronic uraemia . Lichter , Black and Ar ias 
(1973) found that ant ipyr ine plasma half-life in 
undialyscd uraemic pat ients was significantly 
shor ter , but not significantly different f rom that 
in normal subjects when the whole g roup of 
uraemic pat ients (dialyscd and undialyscd) was 
considered. Maddocks , W a k e and H a r b c r 
(1975) found the plasma half-life in patients with 
chronic renal failure significantly shorter than in 
normal subjects . T h e study reports our findings 
in Nigerian women in chronic renal failure. T h e 
study was carried out in women mainly because 
control subjects were more readily available. 
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8 A.O. Iyuti and G.T. Tucker 

Methods 
The s tudy w a s ca r r i ed ou t in the Univers i ty 
Col lege H o s p i t a l , I b a d a n , in July 1980 a n d the 
s a m p l e s t r a n s p o r t e d , f r o z e n , t o t h e Roya l 
Ha l l amsh i re Hosp i t a l in She f f i e ld , E n g l a n d , fo r 
analysis. 

Five f e m a l e pa t i en t s in ch ron ic renal fa i lure 
and nine normal subjects , a t tending a gynaecology 
clinic at the Universi ty College Hospi ta l , Ibadan , 
for s e c o n d a r y infer t i l i ty , w e r e s tud ied . N o n e of 
the pa t i en t s h a d rece ived any f o r m of dialysis at 
the t ime of s tudy . All the cont ro l sub jec t s had 
normal haemoglob in , p lasma creatinine and liver 
func t ion tes ts . I n f o r m e d consen t was ob ta ined 
f rom pa t i en t s a n d con t ro l s . 

Protocol 

Fol lowing a n ove rn igh t fas t , each subjec t took 
1 0 g an t ipy r ine dissolved in 60 ml water by 
m o u t h . P lasma s a m p l e s w e r e ob t a ined at 3 -hour 
intervals u p to 15 h o u r s a n d a final sample at 24 
hours . 

Drug analysis 

T o 0-5 ml p l a sma w e r e a d d e d 100 ml of 0-1 M 
N a O H , 25 ^1 a q u e o u s phenace t in solution (100 
Hg/ml) as internal s tandard , and 1-0 ml dichloro-
m e t h a n e ( D C M ) . 

Extraction was carried out in screw-cap culture 
tubes. Samples were mixed on a horizontal shaker 
for 5 min . T h e y w e r e then cen t r i fuged for 10 min 
at 3000 rev /min . T h e u p p e r a q u e o u s layer was 
r emoved by suct ion and as much of the organic 
layer as possible t r a n s f e r r e d to a conical tube . 

T h e solvent was e v a p o r a t e d off using a vortex 
evapora to r at 35°C. T h e res idue was t aken up 
into 200^1 of m e t h a n o l : wa te r (1 : 1 ) mix ture and 
2 0 - 5-0 ^1 in jec ted into a high p ressure liquid 
ch roma tog raph ( H P L C ) . 

T h e ins t rument used was a W a t e r s Assoc ia tes 
H P L C mode l 440 with an a b s o r b a n c e de tec to r at 
wavelength 254 n M . T h e co lumn was C I 8 organ-
osilane in reversed phase ; the e lut ing solvent 
was me thano l : wa te r ( 1 : 1 ) mix ture at a flow rate 
of 1 -8 ml/min. Peak-he igh t ra t ios of ant ipyr ine to 
phenacet in were m e a s u r e d . 

Ant ipyr ine half-l ives were es t imated by the 
method of least squares . A p p a r e n t vo lumes of 
distribution (V d ) were calculated f rom the dose 
and the es t imated initial concen t ra t ion (CG) , 

using the relation 

C 0 

and assuming instantaneous and complete absorp-
tion of an oral dose (Andreason & Vessel, 1974; 
Brodie & Axclrod, 1950). Clearances were calcu-
lated f rom the product of V d a n d K c , the elimina-
tion rate constant . 

, u 1/ 0 6 9 3 ^ (where Kc = ) 
0/2 

Results 
Table 1 shows the clinical features of the pat ients 
in Chronic renal failure while Table 2 shows the 
individual pharmacokinet ic data on pat ients and 
normal controls. T h e mean plasma half-life in 
the patients (7-8 ± 2-6 h) was significantly shorter 
(P> 0-001) than in normal subjects (13-1 ± 2-3 h) 
The clearance in L . h - 1 was significantly greater 
in the renal patients (P > 0 025) and this signif 
cance was greater ( P < 0-001) when the clear 
ance was converted to m l . k g - ' h " 1 (29-9 ± 5 3 for 
normal sub jec t s and 55-6 ± 11-9 for r e n j i 
pat ients) . The re were no significant differences 
in the age, weight, concentrat ion al zero hour 
and the volume of distribution. 

Discussion 
Ant ipy r ine was used in this s tudy because 
available evidence shows that it is eminently 
suitable for the investigation of oxidative d rug 
metabol ism. It is not appreciably bound to pro-
tein (Brodie & Axel rod , 1950), therefore al tered 
protein binding in uraemia would not affect 
disposition, and its half-life is reproducible 
(Davies & Thorgei rsson , 1971). 

O u r findings in this study arc in agreement 
with those of Lichter et al. (1975) who found no 
significant d i f fe rence in intestinal absorpt ion of 
ant ipyrine be tween control pat ients and non-
dialysed uraemic patients, but found significantly 
shor te r ant ipyr ine half-life be tween the two 
groups . Maddocks et al. (1975), using intraven-
ously adminis te red ant ipyr ine, also found a 
significantly shor te r ant ipyrine plasma half-life 
in pa t i en t s with ch ron ic renal fa i lure than 
normal subjects . These findings indicate tha 
pa t ients with chronic renal fai lure oxidation 
ant ipyr ine by hepat ic microsomal enzymes 
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Antipyrine kinetics and chronic renal failure 

T A B L E 1 Clinical fea tures of uraemic pat ients 

Pat ient Sex Age Weight Sc rum urea Serum crea t in ine Scrum albumin P C . V . ( % ) Medication 
(kg) (mg/IOOml) (mg/lOOml) (g/l(K)ml) Medication 

C M . F 35 54-5 188 16-1 
A . K . F 18 3 8 ! 84 12-5 

G . O . F 32 52-2 162 18-7 
Y F. F 20 52 54 12 6 
V . O . F 52 50 81 12 4 

2-9 
3 0 

3-5 
2-2 
3-7 

22 
28 

26 
25 
30 

a -methy l dopa, fruscmidc 
a -methy l dopa , fruscmidc. 

hydralazine 
fruscmidc 
fruscmidc 

hydroflumethiazide 

T A B L E 2. Individual pharmacokine t ic data 

N a m e 
G r o u p s 

Age Sex Weight (kg) C„( | ig/ml) tl/2( h) V u ( l ) V,|in 
(L /kgbd .wt . ) 

C l ( l . h - i ) CI 
(ml .kg - ' h 1 ) 

Cont ro ls 
F. 30 F 50-3 29-9 16-65 33-44 0-665 1 39 27-63 
M. 27 F 49-6 31 13-38 32-26 0-650 1-67 33-67 
O . 26 F 63-3 32-5 1 1 1 9 30-77 0-486 I -91 30 17 
T . 26 F 67-1 29 12-11 34-48 0-514 1 97 29-36 
B. 40 F 95-7 21-16 12-84 47-26 0-494 2-55 26-65 
O . Y . 50 F 83-5 17-7 15-40 56-50 0-677 2-54 30-42 
S. 20 F 48-9 41 15-75 24-40 0-499 1 0 7 21-88 
O . G . 17 F 50-3 31-34 10-65 31-91 0-634 2-08 41-35 
O . L 36 F 76-5 31 10-28 32-23 0-421 2-17 28-37 

Mean 30-2 ±10-3 65-9117-15 29-4±6-69 13-9±2-3 35-9±9-76 0 -56±0- l 1 -9±0-49 29-9± 5-35 
Pat ients 

32 F 52-2 37-53 7-97 26-64 0-510 2-32 44-44 
O M 52 F 50 *8-81 6-37 25-77 0-515 2-80 5600 
K A. 18 F 38-1 42-51 7-11 23-52 0-617 2-29 60-10 
E A 20 F 52 24-57 12-19 40-7 0-783 2-31 44-42 
M.G 35 F 54-5 33-8 5 1 6 29-59 0-543 3-97 72-84 
Mean 31-4± 13-6 49-4 ± 6-5 35-4 ±6-8 7 -8±2-6 29-2±6-7 0 - 5 9 ± 0 T 2-7±0-72 55 6±11 9 

n o r m a l o r i nc reased . 
T h e implication of our findings in the manage-

m e n t of o u r pa t i en t s needs fu r the r evaluat ion . 
O u r pa t i en t s , par t icular ly those of them who 
we re hype r t ens ive , a re o f t en resistant to anti-
hype r t ens ive d rug the rapy . They e i ther d o not 
r e spond o r requ i re much higher dosages. H o w 
much of this is d u e to circulat ing substances in 
u r a e m i a , t o a l t e red recep tor sensitivities or to 
increased oxidat ive metabol i sm remains to be 
s tud ied . 
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