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Summary. A simple rapid high-performance liquid chro- 
matographic assay for simultaneous estimation of amino- 
glutethimide and its acetylated metabolite acetylamidoglu- 
tethimide in plasma, saliva, and urine is described. This as- 
say is suitable for pharmacokinetic studies in normal sub- 
jects and patients receiving other medication in addition to 
aminoglutethimide. 

Introduction 

Aminoglutethimide (AG) (3-[4-aminophenyl]-3-ethyl-pi- 
peridine-2,6-dione: Orimeten, Ciba-Geigy) is being used 
increasingly often for palliative endocrine therapy in post- 
menopausal women with metastatic breast carcinoma [7]. 
It inhibits both adrenal steroid synthesis [2, 5] and the peri- 
pheral aromatisation of adrenal androgens [8]. When given 
with replacement hydrocortisone, AG blocks oestrogen 
synthesis in the adrenal cortex, and aromatase in extra- 
glandular peripheral tissues and the breast carcinoma it- 
self. Whilst much is now known of its biochemical effects, 
details of its pharmacokinetics remain relatively obscure. 
This is due at least in part to the lack of a sufficiently sen- 
sitive and simple assay for its estimation in biological 
fluids. This short communication presents an assay for 
rapid simultaneous estimation of aminoglutethimide and 
its acetylated metabolite in plasma, saliva and urine. 

Materials and methods 

1. Biological materials 

Samples of plasma and unstimulated mixed saliva were 
obtained at various times following oral administration of 
aminoglutethimide to patients and normal subjects. Blood 
was taken into heparinised tubes and plasma separated by 
centrifugation and stored at - 2 0  ° C. Saliva was taken di- 
rectly into plain plastic tubes and frozen immediately. 
Urine collections were made over a 24-h period after a 
single oral dose of aminoglutethimide and an aliquot 
stored at - 2 0  °C. No special precautions were found ne- 
cessary for collection or storage. 

* AMA was in receipt of a grant from the world Health 
Organization 
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2. Analytical methods 

i) Drug extraction. To 0.5 ml of plasma or saliva or 20 ~tl 
urine in a 15-ml ground-glass-stoppered extraction tube, 
20 ~xl 100 ~tl/ml phenacetin in methanol was added as in- 
ternal standard, followed by 0.5 ml of 0.1 M, pH 5.8 ace- 
tate buffer and 3 ml dichloromethane. After stoppering, 
the tube was shaken on a Rolamix (Luckhams Ltd, Bur- 
gess Hill, Sussex) for 15 min. The tubes were then centri- 
fuged at 800 g for 10 min and the dichloromethane trans- 
ferred to a clean dry conical tube and evaporated to dry- 
ness in a stream of air at 40 °C. 

ii) Chromatography. The dry extract in the conical tube was 
reconstituted with 100 ~tl of the mobile phase used for 
chromatography. After vortex mixing for 10 s, 40 txl of this 
solution was injected into the injection valve of the chro- 
matograph. The high-performance liquid chromatograph 
consisted of an LC-XPS pump (Pye Unicam, Cambridge) 
with a variable wavelength detector LC-UV detector (Pye 
Unicam, Cambridge) set at 245 nm, and a Rheodyne 7125 
(Berkeley, Calif) injector fitted with a 20 p~l injection loop. 
The column was a stainless steel tube, 30 cm x 4.6 mm i.d., 
packed with reverse-phase C8 with 5 ~tm particle size (Lich- 
rosorb RP8, Micron, Middlesex). The solvent system was 
methanol/distilled water mixture in the ratio 42:58 (v/v) 
delivered at a flow rate of 1 ml/min. 

iii) Quantitation. Calibration curves were prepared over 
the concentration ranges of 1-16 p~g/ml aminoglutethi- 
mide and 0.5-10 ~tg/ml acetylamidoglutethimide in blank 
plasma and saliva. Similar curves were prepared by spik- 
ing blank urine with aminoglutethimide over the range 
10-1601.tg/ml and acetylamidoglutethimide over the 
range 5-80 ~tg/ml. The ratios of the peak height of amino- 
glutethimide and acetylamidoglutethimide to that of the 
internal standard were used to construct calibration curves 
from which the concentrations of these compounds in un- 
known samples could be determined by linear interpola- 
tion. 

3. Reagents 

All solvents were Analar grade and were used as pur- 
chased from BDH Chemicals Ltd (Poole, Dorset). 

We are grateful to Dr M. Jarman (Royal Marsden Hos- 
pital, Sutton) and Prof. P.J. Nicholls (Welsh School of 
Pharmacy, Cardiff) for kind gifts of acetylamidoglutethi- 



PLASMA 

SALIVA 

P 

LJ Ac 

P PA 

URINE 

A 

A 

15 10 5 0 
L , , , 

TIME lining) 

3 2 I 

Fig. 1, Representative chromatograms for plasma, saliva and 
urine samples. In all cases chromatogram 1 was from a sample 
containing neither drugs nor internal standard. Peaks identified 
are: P - phenacetin (internal standard); Ac - acetyl-amidogluteth- 
imide; A - aminoglutethimide. Plasma samples were from a sub- 
ject of slow acetylator phenotype following a single oral dose of 
500 mg A at 14 h (chromatogram 3) when the concentrations were 
3.9 I~g/ml A and 2.1 ~tg/ml Ac and at 24 h (chromatogram 2) 
when they were 2.1 and 1.1 ixg/ml respectively. Saliva samples 
were replicates of a spiked salivary sample containing A 
3.75 ~tg/ml and Ac 1.7 Ixg/ml. Urine samples contained 23 ~tg/ml 
A and 8 p,g/ml Ac. The detector was set at 0.08 aufs and 245 nm 
for all recordings 
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mide  and to Dr V. A. John of  Ciba-Geigy Ltd (Horsham,  
Sussex) for the gift of  pure aminoglutethimide.  

Results 

Figure 1 shows representat ive chromatograms for plasma,  
saliva, and urine samples containing aminoglute th imide 
and acetylamidoglutethimide.  The retention t imes were 
7.3, 9.25, and 11.25 min for aminoglutethimide,  acetylami-  
doglutethimide,  and phenacet in,  respectively. In the tests 
referred to in Fig. 1 the saliva samples only were spiked 
with A G  to demonstra te  retention t ime; A G  was not  de- 
tected in saliva by this technique following therapeut ic  A G  
doses. 

Table 1 shows the interassay coefficients of  var ia t ion 
for the determinat ion  of aminoglute th imide and acetyl- 
amidoglute th imide  in plasma,  saliva, and urine. To con- 
struct this table, six assays were carried out for each fluid 
and drug concentra t ion over a per iod of  approximate ly  
6 - 8  months. 

The cal ibrat ion curves were l inear for both compounds  
in all three biological  fluids over the concentra t ion ranges 
studied. The slope of  these curves in p lasma and saliva was 
greater for aminoglute th imide than for acetylamidoglut-  
ethimide, but  the reverse appl ied  to assays from urine. The 
mean ( n = 6 )  recoveries of  aminoglute th imide and acety- 
lamidoglute th imide from p lasma were 74% and 87%, re- 
spectively; those from saliva and urine were similar,  with 
88% and 96% respectively. The min imum levels of  detec- 
t ion (peak height ratio significantly different from that of  a 
lower concentrat ion as determined by analysis of  variance) 
were 250 n g / m l  for aminoglute thimide in p lasma and sali- 
va and 5 ~tg/ml for this compound  in urine. For  acetylami- 
doglutethimide the min imum levels of  detect ion were 
100 n g / m l  for p lasma and saliva and 2 ~tg/ml for urine. 

No endogenous p lasma  components  were found to in- 
terfere with this assay in a series of  more than 120 studies 
in individual  patients and normal  individuals.  Glutethi-  
mide  (an impuri ty  in commercial ly  avai lable  amino-  
glutethimide) does not  give rise to interference, nor  do the 
following drugs adminis tered  to patients during our stud- 
ies: salicylates, ibuprofen,  f lurbiprofen,  morphine ,  dex- 
t ropropoxyphene ,  paracetamol ,  dothiepin,  cyclopenthia-  
zide, hydrochlorothiazide ,  amiloride,  methyldopa ,  pro-  
pranolol ,  prednisolone,  d iazepam, or temazepam.  

Table 1. Interassay coefficients of variation (N = 6) for determination of aminoglutethimide and acetylamidoglutethimide in plasma, 
saliva and urine 

Biological fluid Aminoglutethimide Acetylamidogluthimide 

Plasma Concentration Qxg/ml) 1 2 16 4 8 0.5 1 10 2 4 
Mean peak height ratio 0.14 0.35 3.60 0.84 1.75 0.12 0.22 2.00 0.45 0.84 
CV (%) 14.3 8.6 3.0 6.0 6.9 8.3 9.1 3.8 4.4 4.8 

Concentration (gg/ml) 1 2 4 8 16 0.5 1 2 4 10 
Mean peak height ratio 0.19 0.43 0.90 2.21 3.60 0.12 0.22 0.45 0.95 2.00 
CV (%) 10.5 9.3 7.8 3.6 3.0 8.3 9.1 2.2 9.5 3.8 

Concentration (~tg/ml) 10 20 40 80 160 5 10 20 40 80 
Mean peak height ratio 0.54 1.23 2.12 4.90 9.83 0.22 0.41 0.89 1.84 3.73 
CV (%) 3.7 5.7 3.3 3.7 1,9 4.5 2.4 4.5 2.7 0.8 

Saliva 

Urine 
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Discussion 

A spect rophotometr ic  method for est imation of  amino-  
glutethimide in biological  fluids has been previously  
descr ibed and used for both pharmacokine t ic  and bioa-  
vai labi l i ty  studies in p lasma [6, 9] and  ur ine [4]. The origin- 
ators of  the assay, however,  found that cross-reactions 
with Ehrl ich 's  a ldehyde  reagent  by  a number  of endoge-  
nous and exogenous compounds  made est imation of  ser- 
um aminoglu te th imide  concentrat ions below 1.8 [Lg/ml 
impossible.  In addi t ion,  this technique could not  be used 
to estimate acetylamidoglute thimide.  A h igh-performance  
l iquid chromatographic  assay for aminoglu te th imide  in 
ur ine has been briefly descr ibed;  it utilises an isocrat ic  ace- 
ton i t r i l e /wate r  system [1]. This method has been modi f ied  
for s imultaneous measurement  of  p lasma  concentrat ions  
of  both  aminoglu te th imide  and its acetyl metabol i te  by  re- 
p lacement  of the isocrat ic  system with a methanol  gradient  
which requires complex equipment  [3]. The retent ion times 
were comparab le  to those recorded with the present  tech- 
nique (aminoglute th imide 16 min and acetylamidoglute th-  
imide 18 rain), but full details and specificat ions of  this as- 
say and its use with biological  fluids other than p lasma  or 
serum have not  been published.  

The assay presented above is simple, requires no spe- 
cial appara tus ,  and  is rap id  (some 20 -25  assays can be 
carried out in a working day). The accuracy is suitable for 
de terminat ion  of  bioavai labi l i ty ,  and the possibi l i ty  of  de- 
termining drug concentrat ions  in biological  fluids other 
than b lood  makes it appl icable  to the extended pharmaco-  
kinetic  studies which will be necessary if  lower doses or 
sustained-release prepara t ions  of  aminoglu te th imide  are 
used in the future in management  of  advanced  breast  
cancer. 
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