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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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Table I. Number of corpora lutes and embryos in E. lutescens. 

EXPERIENTIA 31/4 

Number of embryos 
or corpora lutea 
per ifidividium 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 lim n 

Number of animals 
with given number 
of corpora 1urea 

0 0 0 1 2 2 1 0 0 2 0 0 2 0 1 0 0 1 2 0 1 0 1 0 1 0 4-25 17 

Number of animals 
with given number 
of embryos 

0 1 5 4 9 2 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2-11 24 

Materials  and methods. I n  Apr i l -May,  1969 we o b t a i n e d  
105 s p e c i m e n s  of E. lutescens f r o m  n e a r  t h e  vi l lage of 
V o k h c h a b e r t ,  15 k m  N. E r e v a n ,  A r m e n i a n  U . S . S . R .  
E m b r y o  n u m b e r s  were  c o u n t e d  in 24 females  o u t  of  38 
a d u l t s  c a p t u r e d ,  arid ~he n u m b e r  of c o r p o r a  l u t e s  in 
ovar i e s  oI 17 p r e g n a n t  f emales  w a s  also recorded .  ( Iden t i -  
f i ca t ion  of c o r p o r a  l u t e s  w a s  o b t a i n e d  b y  e x a m i n a t i o n  of 
h i s to log ica l  sec t ions  of ovar ies) .  

Results.  Tab le  I s h o w s  t h a t  g r ea t  d i f ferences  ex i s t  
b e t w e e n  t h e  n u m b e r  of c o r p o r a  lu t e s ,  i n d i c a t i n g  ovu l a t i on ,  
a n d  t h e  n u m b e r  of e m b r y o s .  C o m p a r i s o n  of d a t a  f r o m  
E. lutescens w i t h  d a t a  on  Microtus  oregoni (Table  II) 
s h o w s  t h a t  t h e r e  are  g r ea t  d i f fe rences  ill e m b r y o n i c  
m o r t a l i t y  b e t w e e n  t h e s e  t w o  species.  O u r  d a t a  c o n f i r m  
t h e  c o n c e p t  ~,3,~-n of 50% zygo t i c  m o r t a l i t y  in Ellobius,  
due  to  d e a t h  of i n d i v i d u a l s  w i t h  even  n u m b e r  of c h r o m o -  
somes .  

T h e  ex i s t ence  of t h e  u n p a i r e d  sex  c h r o m o s o m e  in 
E. lutescens is c o n n e c t e d  w i t h  a specif ic  m e c h a n i s m  t h a t  
r educes  t h e  size of  l i t ters .  H o w e v e r ,  i t  is k n o w n  t h a t  all 
species  of Ellobius h a v e  sm a l l e r  l i t t e r s  t h a n  t e m p e r a t e  zone 
t e r r e s t r i a l  mic ro t ines .  I t  is n o t  c lear  w h i c h  m e c h a n i s m s  
r egu l a t e  t h e  dec reased  fe r t i l i ty  of Ellobius [uscocapillus 
(2n = 36) 1~ a n d  f o r m s  of Ellobius talpinus  w i t h  2n = 32 is, 
2n = 5212,14 a n d  2n = 541z, ~. I t  w o u l d  be of i n t e r e s t  t o  
c o m p a r e  t h e  e m b r y o n i c  m o r t a l i t y  of E. luteseens w i t h  
o t h e r  species  of Eilobius,  a n d  w i t h  o t h e r  t e r r e s t r i a l  
m i c r o t i n e s  ~6. 

Table II. Embryonic mortality in 17-ehromosoIne Mierotinae 

Ellobius lutescens 9 Microtus oregoni ~ 
(M • m) (M • m) 

Number of corpora lutea 12.9 4- 1.67 3.9 =~ 0.22 

Number of embryos 4.8 4- 0.38 3.82 =t= 0.25 

B b l B O ~ b l .  COH0CTaBJIeHHe qncJia aMGpHOHOB H >I<e2ITBIX 
TeJI0 no~aaaao CyLReCTBOBaHHe y Ellobius lutescens 6JIH3KO~ 
K 50% 3MGpHonanbn0~ cMepTH0CTU, qTO nO~tTBepx<~aeT rn-  
noTeay Ya~Ta-KacTpo-Cueppa  u Bo~bqba. 
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S e l e c t i o n  at  the  A l c o h o l d e h y d r o g e n a s e  L o c u s  in Drosophila melanogaster 

A m a j o r  c o n t r o v e r s y  in p o p u l a t i o n  gene t ics  a t  t h e  
m o m e n t  conce rns  t h e  g r ea t  a m o u n t  of genet ic  v a r i a t i o n  
a t  t he  m o l e c u l a r  level  r evea led  b y  p r o t e i n  e l ec t ropho re s i s  
in p o p u l a t i o n s  of Drosophila species  a n d  m o s t  o t h e r  
a n i m a l  species  t h u s  fa r  s t ud i ed  ( rev iew b y  LEWONTIN 1). 
C o n t r a r y  to  t h e  v i e w  t h a t  n a t u r a l  se lec t ion  is t h e  p r i n c i p a l  
force m a i n t a i n i n g  th i s  p r o t e i n  v a r i a t i o n  is t he  c o n c e p t i o n  
t h a t  t h e  o b s e r v e d  v a r i a t i o n  is m a i n l y  a p r o d u c t  of m u t a -  

t i on  a n d  genet ic  d r i f t  of se lec t ive ly  n e u t r a l  var ian ts2 ,3 .  
U p  to  n o w  m o s t  e x p e r i m e n t a l  d a t a  on  th i s  d i s p u t e d  m a t t e r  
c a m e  f r o m  s tud i e s  on  g e o g r a p h i c a l  v a r i a t i o n  in n a t u r a l  
p o p u l a t i o n s .  T h e s e  s tud ies ,  h o w e v e r ,  fa i led to  p r o v i d e  

1 R. C. LEWONTIN, A. Rev. Genet. 7, 1 (1973). 
M. KIMURA, Genet. Res. 11, 247 (1968). 
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