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ABSTraCT 

The r a t e  of  metabol i sm of  o r a l l y  a d m i n i s t e r e d  n o r e t l d s t e r o n e  was 
c o , ~ a r e d  in  f o u r t e e n  c e n t r e s  by measur ing plasma l e v e l s  of  the  s t e r o i d  
by radioimmtmoassay at varying times after oral :tdministration of a 
1 mg dose. The inter-centre differences were of the same order as the 
intra-centre differences. Variations in metabolism appeared not to be 
due to variations in body size. 

Accepted for publication December 14, 1978 

Address for reprints :- Dr.K.Fotherby, Royal Postgraduate Hedical 
School, Ducane Road, London W.I?, England. 

JANUARY 1979 VOL. 19 NO. 1 39 



CONTRACEPTION 

INTP, ODUCTION 

The synthetic gestagen norethisterone, or its derivatives such 
as the acetate and the oenanthate, are widely used as contraceptive 
steroids and are being utilized in many clinical trials being 
undertaken by the "orld Health Organisation. Yorcthisterone was 
one o f  the first s)~thetic gestagens to be evaluated so that a 
very 1 Lrge amotmt of clinical experience has been accumulated and it 
has proved satisfactory in toxicity tests. The network of ~RIO 
Collaborating Centres for Clinical Research in Human Reproduction and 
qesearch and Training Centres allows multicentred comparative trials 
of fertility regulating agents to be carried out in a number of 
different ethnic groups. Little is kno~m concerning the metabolism of 
synthetic steroids,which may be influenced by environmental, dietary 
and genetic factors, in these different poptLlations. To date~ most of 
the investigations of the metabolism of the synthetic steroids have 
involved administration of the labelled compound but because of the 
regulations controlling the use of labelled compounds in htunans, the 
munber of studies which have been carried out have been limited. The 
%vailability of sensitive radioimmtmoassays for many of the synthetic 
cor q~o~mds in widespread use enables the concentration of the steroid 
in blood to be measured simply and accurately. From the analysis of 
timed smnples, it is possible to meastme one important aspect of the 
metabolism of the steroid, its pl,lsma half-life. In the present 
investigation the rate of metabolism of norethisterone was compared 
in groups of women in fourteen different centres. 

DESIGN OF I~STIGATION 

The study was carried out in vollmtcer female subjects or in 
,~,omen attending a family planning clinic ~,41o intended to use combined 
oral contraceptives; the tablet to be taken was the first of a monthVs 
supply in the latter case. Criteria for the selection of the 
subjects were the same as those usually employed in trials of 
contraceptive steroids: subjects were between 20 and 40 years of age 
~rith no evidence of abnormal thyroid, adrenal or hepatic function; 
they should not have used steroidal contraceptives, been pregnamt 
or lactating, or have received steroid therapy within the preceding 
three months. The age, weight and height of each subject were 
recorded (see Table I~ and also the date and duration of the last 
menstrual period. All subjects were studied on days 5 or 6 of the 
menstrual cycle and were carefully informed of the aims of the study 
and informed consent uas obtained. 

The Centres from which subjects were recruited are shown in 
Table I. Each Centre was required to recruit six subjects, 
Chandigarh recruited 7 and results were not available for ? of the 6 
subjects studied in Lusaka due to loss of samples in transit. 
Between 0800 h ,mad 0900 h on the day of the study, each subject took 
a tablet containing 1 mg norethisterone and 50 ~g ethynyloestradiol 
orally. Prior to taking the tablet and at 0.5, i, 2, 4, 8, 12 and 
24 h after administration of the tablet, a venous blood saJl~le (about 
I0 ml) was taken. The blood was allowed to clot and then centrifuged 
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to obtain serum. The serum samples were stored at -20°C until 
assayed. The concentration of noreth£sterone in each s~le was 
estimated by radLoimmunoassay(1). 

For testing the significance between the slopes of the 
regression lines, the procedure described by Ama£tage (2) was used. 
The ponderal index (height in cm divided by the cube root of the 
weight in Kg) was calculated as described by Khosla and Lowe (3). 

RESULTS AND DISCUSSION 

The mean values for the serum norethisterone concentration 
obtained on the samples from each centre are shown in Table I. The 
peak concentration was reached in plasma between 1 and 2 h after 
administration in all c e n t r e s  except Singapore and Seoul where the 
peak occurred between 2 and 4 hours. After the peak there was a 
marked decrease in the serum norethisterone concentrations, but even 
24 h after ad~/nistration, significant ~,nounts of the steroid were still 
present in serum, mean values ranging from 275 pg/nd in Stockholm to 
935 pg/ml in }lexico. Values in excess of IOOO pg/ml at °-4 h were 
recorded for 2 of the subjects in Bahia, 2 in Bombay, 1 in Los Angeles, 
2 in Mexico and 3 in Singapore whereas in Stockholm all of the values 
recorded at 24 h were less than 325 pg/ml. As shown by the standard 
deviations for the mean values, there were considerable variations 
between the values obtained at any particular time from the subjects 
recruited in any one centre. The values obtained in the present study 
are similar to those reported for British subjects (i). As expected 
there was a highly significant decrease (P <0.O01) of the serum 
norethisterone levels with time from 2 to 74 h (Table I), the mean 
correlation coefficient (R) varying from 0.80 (Los Angeles) to 
0.96 (Stockholm) for all centres except Bahia which showed a much 
lower value (0.67) 

Since the decrease in serum norethisterone concentrations from 
2 to 24 h after administration appeared to be exponential, 
approximately straight lines were obtained when the logarithms of these 
values were plotted against time. The slope of the line represents 
the rate of metabolisnl of the steroid, the steeper the slope the more 
rapid the metabolism. Thus it was possible to compare the rate of 
metabolism of the steroid in the different centrcs by calculating the 
regression equation for the straight line best fitting the values for 
the serum concentration of norethisterone from 2 to ?4 hours after 
a~ninistration when these are plotted semilogarithnL%cally. The 
regression equations for these lines are sho~,~ in Tablell. The slope 
of the regression line (indicated by the constant A) varied frou the 
highest value of 0.055 in Stockholm to the lowest value of 0.032 in 
Bahia. The mean value for Stocldlo~i was significantly higher 
than that of all other centres and that for Canada (0.048) was 
significantly higher than that of B~ngkok and other centres with a 
value of less than 0.043. Differences between the centres were 
statistically significant when the difference between the values for 
A was 0.005 or more, with the exception of the difference between 
Singapore and ~lexico. 
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However ,  whe rea s  i n  S tockho lm ,  t h e  v a l u e s  f o r  t h e  s l o p e  o f  t h e  
regression lines for the six subjects analysed individually were 
within a very narrow range (from 0.053 to 0.057), for all other cent" es 
variations in the slope between the subjects studied in that centre 
varied considerably. For example, the slopes voried in Alexandrir from 
0.034. to 0.066; in Canada, from 0.041 to 0.058; in Bombay from 0.028 
to 0.043; in Chandigarh~ from 0.033 to 0.052; and in Santiago from 
0.03? to 0.058. Thus, with the exception of Stockholm, diffe:enees in 
the slope be~'een subjects in any partictdar centre were as large as 
the inter-centre differences. 

Variations in the slope of the regression line appeared not to bc 
due to variations in body mass bet~'een the subjects (Table II). Neither 
in Alexandria where there was a large range in body x:eisht of the 
subjects (from 62 to I00 E~) nor in Stockholm, Canada, Chandigarh and 
S xntiago was there any correlation bet~,'een the value for the slope and 
the body weight or ponderal index. However, in Bombay, there was a 
significant correlation (R = 0.8°, P = 0.0"5) bet~:een the values for 
A and ponderal index. 

Another way to comp,~re the rate of metabolism of norethisterone 
wotCld be to calculate the half-life of the steroid in blood. "'arren mnd 
Fotherby (I) calculated approx~Lmate half-lives for the time periods 
? to 8 h and 8 to ?.'! h after o d~inistratio~ as 3 h and 5 h, 
respectively. Values for the hnlf-lives, c~Iculated in the same way, 
obt:Lined in the present investigation are shoxm in Table II. For all 
except three centres (Bm-.gkok, 8.6 h; Seoul, 7.8 h; Sydney 10.8 h) for 
the period ? to 8 h, the values were within the taste of ~:.2 to 6.S h. 
i'~lues for the period 8 - ~=: h -tfter ad~nistr:~tion :.:ere much t~ore 
consistent m~d all thc values ~:ere :'ithin the romze 9.7 to 1°.9 h. The 
hizher vnlues for the h2.1f-]ives fo1~d in the presert study cor~pared 
to that of Uarren and Fotherby could he due to the fact that ~:hereas 
~iI the subjects i.- the present study ~'ere fe:::a_lesj r:%le subjects .,,ere 
s t u d i e d  by : ' a r r e ,  ~. ,~nd F o t h c r b  U. I I o " e v e r ,  i t  nc.:'::s ;::or? l i ) : , ; l : -  t l ; l t  
t l ,e  ~. i f ferenc~- i s  dye t o  t!v: ~-dr ' i ' - is t r : - t io:~ o f  t h e  n o r c t h i s t e r o : : e  : : i t h  
-Ol~g e t h : , m y l o e s t r a d i o l  i n  th::  p r c s e r t  ~ tndy ".'here,~.s " h r r e n  .",nd Foth,:rl~y 
.~.d.~ninistered n o r e t h i s t e r o n p  a l o n e .  I t  has  r e c e n t l y  been sho:..~ (:i) th;~.t 
t h e r e  i s  a l a r £ e  d i f f c r c n c e  in  t h e  h , 3 . f - l i f e  o f  n o r s e s t r e l  depend. ins  
or  v h e t h e r  i t  i s  ad r . t t n i s t e r ed  v i t h  o r  t : i t h o u t  o e s t r o g e n .  

Table II nlso sho::s the va]ues for the constxnt B. The :mtilo C of 
constan~ B represents the value for the serlzl norethisterone 
eonceetration Rt ti:~e zero, i.e. asstltuim C that the dose x;as instan- 
t meously absorbed and distributed thro~k%hout the bed]" compartmerts. 
);can values of B rxnged fro:: 2.,19 (2~.tilog 2000 p-/m], Bangkok) to 
2.78 (antiloc 6006 p"~/ml, Sinz~pore ). %s :'ith the v:tlues for the slope 
of the regression lines, intra-eentre differences were si:~ilar to 
inter-centre differences. Thus, ~/l hlex~dria w%lues for B ranged from 
2.37 to 3.80 (73C-4-6310 pg/ml), in Stockholr, fron 3.57 to 2.8 ° (371~- 
6607 pg/ml), in Bor lbay fro~ 3.5" to 3.67 (3ZII-/677 pg/=]), in 
Cb~adi~arh~ fro,!~ o.:. ~ c, to 3.78 (,qi67-60% p~/nl) and in SantiAgo from 
2.~5 to 3.74 (35~'8-5-'9[ pgA~l). There was no correlation bet~.'een the 
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mean values for A and B (R = 0.14) showing that the rate of metabolism 
of norethisterone was not related to the initial serum concentration 
attained. For the various centres tested~ there was no correlation 
be~;een the value of B or antilog B and the ponderal index. 
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