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Metabolism of Norethynodrel in Thrombophlebitic-Thromboembolic Subjects 

W i t h  the  increasing use of oral con t racep t ives  there  
has been  considerable  concern  over  the  ti igher incidence 
of t h romboph leb i t i c - t h romboembo l i c  episodes among  
women  tak ing  these  agents  ~. I t  is a m a t t e r  of specula t ion 
whe the r  these vascular  even ts  are associated wi th  a 
predisposi t ion toward  th is  condi t ion  or whe the r  the  act ive 
componen t s  of the  con t racep t ive  formula t ion  ini t ia te  a 
chain of biological even ts  cu lmina t ing  in tile vascular  
accident .  The la t t e r  a l t e rna t ive  suggests  tile possibi l i ty  
t h a t  there  migh t  be a correla t ion be tween  the  embolic 
episode and  some abnorma l  metabol ic  behavior  of the  
es t rogen and /o r  proges t in  con t racep t ive  componen t .  

Mater ia l  and methods. A s tudy  was in i t ia ted  to de te rmine  
the  m anne r  ill which a typ ica l  proges t in  was metabol ized  
in w o m e n  who had  previous ly  exper ienced a t h rombo-  
ph leb i t i c - th romboembol ic  episode while on some form of 
oral cont racept ive .  Nore thynodre l  ~ (I) is the  proges t in  
c o m p o n e n t  in t he  cur ren t ly  used oral con t racep t ive  
Enov id  | and was chosen for th is  s tudy  because its ma jor  
metabo l i t es  have  been ident i f ied a and its me tabo l i sm in 
h u m a n s  has been invest igated4,  5. The basis for da t a  
compar ison  was wi th  a segment  of the  general  popula t ion  
which  h a d  never  exper ienced a th rombophleb i t i c -  
t h romboembol i c  event .  For  th is  purpose,  we selected as 
our control  the  group of women  previously  used in an 
oral no re thynodre l  s tudy  by  Cook et  al.~. 

6,7-[3H~-Norethynodrel (11 rag, 50-75 ~Ci), p repa red  
according to  KEPLER and TAYLOR 6, was admin i s t e red  
orally to 7 women  and  p lasma and urine collections were 
t aken  periodically.  The samples  were eva lua ted  following 
the  analyt ica l  me thodo logy  descr ibed by  COOK et al.*. 
The enzyme p repa ra t ion  used for con juga ted  metabol i t e  
hydrolys is  was type  H-2 glucuronidase-sulfa tase  f rom 
Hel ix  pomaHa (Sigma Chemical  Company,  St. Louis, Mo.) 
conta in ing  app rox ima te ly  120,000 F i shman  uni t s /ml  
(glucuronidase) and app rox ima te ly  51,000 W h i t e h e a d / m l  
(arylsulfatase).  

Results  and Discussion.  An average of 27.1% of the  
admin i s t e red  dose was excre ted  in the  urine over  24 h. 
This compared  wi th  an average of 21.4% in the  control  
subjects.  In  bo th  groups,  the  ur inary  metabol i tes  were 
a lmost  exclusively in the  conjuga ted  form (94-97%).  
Approx im a te ly  40% of the  conjuga ted  metabol i tes  were 
hydro lyzed  by  H. pomatia.  The hydro lysa te  had  the  
following compos i t ion :  5.4-6.3% nore th indrone  (II), 
7.5-8.0% 3a-hydroxy  metabo l i t e  (IIIa), 4.9-8 .1% 
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Structure for steroids discussed (see footnoteS). I. Norethynodrel. 
II.Norethindrone. IIIa. 30c-Hydroxy Metabolite. IIIb. 3~-Hydroxy 
Metabolite. 

3fl-hydroxy metabo l i t e  ( I I Ib )  and 73.5-77.3% poly-  
h y d r o x y  metabol i t es  (substances  more  polar  t h a n  3/% 
metabol i t e  on silica gel TLC). These values were similar 
to  those  found for the  control  group. The init ial ly high 
3~-hydroxy metabo l i t e  excre t ion  ra te  observed in the  
control  subjects  was also no ted  in th is  s tudy.  The to ta l  
a m o u n t  of 3~-hydroxy and 3fi-hydroxy metabo l i t e  
excre ted  over  24 h was 0.82 and 0.54% of the  admin is te red  
dose, respect ively.  The same overal l  3e-hydroxy/3/% 
h y d r o x y  excre t ion  ra t io  (3/2) was also no ted  in the  control  
subjects .  

The p lasma  da t a  showed considerable  in t ragroup 
var iat ion.  This behavior  was no ted  in bo th  the  control  
and p resen t  s tudy.  The t ime  course of to ta l  p lasma 
metabol i t es  p resen t  in the  uncon juga ted  form was the  
same in b o t h  groups (Table IA). However ,  p lasma 
metabol i t e  concent ra t ion ,  based on to ta l  rad ioac t iv i ty  
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Table I. Plasma metabolite concentrations. Study group (7 subjects) ; 
control group (4 subjects) 

A) Unconjugated metabolites 
Time (h) Study (ng/ml 4- SD) ~ Control (ng/ml 4- SD) 

1 76.7 4- 46.8 54.5 4- 50.6 
2 85.2 4- 22.0 58.5 4- 49.0 
4 89.3 4- 25.1 80.3 4- 31.3 
8 36.6 4- 15.3 45.0 4- 8.7 

12 29.7 4- 18.7 42.3 4- 3.0 
24 9.1 4- 5.5 17.0 4- 10.4 

B) Total metabolites 
Time (b) Study (ng/nfl 4- SD) Control (ng/ml 4- SD) 

1 275.1 4- 238.9 129.5 4- 91.5 
2 297.2 4- 110.8 186.3 4- 102.3 
4 427.7 4- 27.0 405.0 4- 140.7 
8 226.6 i 92.7 b 389.5 4- 98.2 

12 210.2 4- 143.7 329.3 • 72.3 
24 80.1 4- 35.8 D 175.3 4- 24.6 

C) Conjugated metabolites 
Time (h) Study (ng/ml 4- SD) Control (ng/ml 4- SD) 

1 197.0 4- 196.0 75.0 ~: 49.1 
2 212.0 4- 98.2 127.8 ~ 57.8 
4 338.3 i 23.9 324.8 4- 114.3 
8 190.0 4- 85.9 ~ 344.5 -1- 95.9 

12 180.5 4- 127.3 287.0 4- 71.1 
24 71.0 4- 27.6 ~ 158.3 4- 27.6 

~i SD, standard deviation of the mean. b Significantly different from 
corresponding control group (p ~ 0.05) using unpaired Student 
t-test. 
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measurements ,  showed signif icant  differences a t  the  8 and  
24 h sampl ing  period,  the  control  group exhib i t ing  higher  
to ta l  me tabo l i t e  p la sma  levels a t  these  t imes  (Table IB). 
W o r k u p  of the  p lasma  samples  ind ica ted  t h a t  th is  
increase was associated wi th  a s ignif icant ly  larger con- 
juga ted  metabo l i t e  f rac t ion  (Table IC). Eva lua t ion  of the  
p lasma  uncon juga ted  f rac t ions  showed the  following 
s ignif icant  differences compared  to  the  control  da ta  
(Tables 2A-D) :  A) larger amoun t s  of the  p o l y h y d r o x y  

Table II. Composition of plasma free fraction. Study group (7 
subjects); control group (3 subjects) 

A) Polyhydroxylated (polar) metabolites 
Time (h) Study (ng/ml -4- SD) ~ Control (ng/ml -4- SD) 

1 32.6 • 7.7 13.2• 4.9 
2 36.4 • 6.79 16.04- 4.2 
4 41.1 -4- lO-4b 19.5 ~: 1.6 
8 17.2 ~=_ 6.6 21.24- 7.5 

12 15.2 ~: 9.0 17.2.4. 7.6 
24 4.0 ~- 2.4 9.2 4- 6.4 

B) ~-Hydroxy metabolite 
Time (h) Study (ng/ml =L SD) Control (ng/ml • SD) 

1 7.2 -4- 5.0 6.8 4- 7.0 
2 7.1 ~ 2.8 4.7-4- 1.9 
4 5.6 -4- 2.3 5.5-k 2.7 
8 1.9 -}- 1.3 b 4,24- 0.90 

12 1.6 4- 0.92 b 3.4-4- 0.40 
24 0.44 =L 0.34 1.4 ~_ 1.4 

C) a-Hydroxy metabolite 
Time (h) Study (ng/ml q- SD) Control (ng/ml 4- SD) 

1 25.6 -4- 16.4 17.9 • 7.0 
2 29.2 4- 13.7 15.1 4- 4.9 
4 30.2 4- 11.5 19.3 -4- 11.3 
8 8.2 =~ 3.2 11.24- 3.2 

12 7.2 ~ 5.3 6.9-4- 3.8 
24 1.2 ~ 1.1 3.2-4- 2.2 

D) Norethindrone 

Time (h) Study (ng/ml -4- SD) Control (ng/ml -4- SD) 
1 5.8 • 4.1 7.1~= 4.7 
2 7.1 -[: 2,5 4.84- 1.6 
4 8.2 -4- 4.2 6.74- 2.5 
8 3.1 -4- 1.59 6.94- 2.6 

12 1.9 4- 0.84b 4 .8•  0.69 
24 1.0 ~ 0.80 b 3.0-t- 1.7 

�9 4- SD, standard deviation of the mean. b Significantly different 
from corresponding control group (p < 0.50) using unpaired Student 
t-test. 

(polar) me tabo l i t e s  a t  2 and  4 h, t3) lower amo u n t s  of the  
3fl-hydroxy me tabo l i t e  at  8 and 12 h and  C) lower 
a m o u n t s  of no re th ind rone  a t  8, 12 and  24 h, The causal 
re la t ionship  of these  changes  is no t  clear. The absolute  
magn i tude  of the  concen t ra t ion  differences discussed 
above was largest  for t he  increase in uncon juga ted  f rac t ion  
polar  metabo l i t es  and  the  decreases in to ta l  and conjugated  
me tabo l i t e  levels. 

The results  ob ta ined  in th is  s t u d y  indicate  t h a t  there  is 
no basic qua l i ta t ive  difference in the  me tabo l i sm of 
no re thynodre l  in subjec ts  wi th  a h i s to ry  of t h r o m b o -  
ph leb i t i c - th romboembol ic  episodes and in normal  hea l thy  
women.  Al though  some s ta t is t ica l ly  s ignif icant  differences 
were noted,  it  seems more  reasonable  to ascribe t h e m  to 
nonspecif ic  effects (e.g., conjugat ion,  p o l y h y d r o x y  me tab -  
olite format ion)  and no t  to  factors  specifical ly affect ing 
nore thynodre l  me tabo l i sm 7. 

Zusammen/assung. Der Metabol i smus  yon Nore thyndro l ,  
der p roges t iven  K o m p o n e n t e  verschiedener  derzei t ig ver- 
wende te r  oraler Kon t r acep t iva ,  wurde  bei F rauen  mi t  
einer t h r o m b o p h l e b e t i s c h e n - t h r o m b o e m b o l i s c h e n  Kran-  
kengeschichte  sowie bei  normalen  gesunden  F rauen  einer 
K0nt ro l lg ruppe  unte rsucht .  Der  N o r e t h y n d r o l m e t a b o -  
l ismus beider  Gruppen  zeigte keine wesent l ichen Unte r -  
schiede. 
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Z y g o t i c  M o r t a l i t y  in  Ellobius lu te scens  ( R o d e n t i a :  M i c r o t i n a e )  

MATTI-I~;Y 1,2 repor ted  t h a t  two species of voles, 
Microtus oregoni and  Ellobius lutescens, had  2n = 17 and 
d e m o n s t r a t e d  t h a t  males  and  females of E. lutescens had  
the  same odd  n u m b e r  of chromosomes .  \u 3 suggested 
t h a t  E. lutescens had  16 au tosomes  and  t h a t  the  he te ro-  
ch romosome was formed by  fusion of X and  Y e lements  
in males,  and  two X e lements  in females;  it  fol lowed t h a t  
combina t ions  of gametes  w i th  chromosomal  number s  of 
8 + 8 or 9 + 9 were lethal.  WHITE'S hypo thes i s  included 
l'VI. oregoni, bu t  i t  was  la ter  found t h a t  M. oregoni was a 
gonosomic  mosaic a and  th is  species was no t  charac te r ized  
by  50% mor ta I i ty  of all zygotes  5. S imi la r i ty  in s t ruc tu re  
of the  unpa i red  e l ement  in b o t h  sexes of E. lutescens was 

showrt autoradiographical ly% and a hypo thes i s  was 
developed t h a t  the  sex s t ruc tu re  was X A A Y  (A = auto-  
some) in males and  X A A  in females.  This  hypo thes i s  is 
s imilar  to  t h a t  of WHITX, since it ad mi t s  a poss ibi l i ty  
of 50% mor t a l i t y  of males.  
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