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F a t t y  A c i d s  o f  t h e  P r e g n a n t  R a t  U t e r u s  

N e a r  t h e  t i m e  of o v u l a t i o n  in women ,  t h e  s y n t h e s i s  of 
e n d o m e t r i a l  t r ig lycer ides  a n d  s te ro l  es ters  is a l t e red  dra-  
m a t i c a l l y  1, ~. F a t t y  acids w h i c h  are  es ter i f ied to  cho les te ro l  
a n d  glycerol  in  h u m a n  e n d o m e t r i u m  also c h a n g e  d u r i n g  
t h e  m e n s t r u a l  cycle 3. However ,  w i t h  few excep t ions  a,s 
u t e r i ne  f a t t y  acids h a v e  r e m a i n e d  la rge ly  unexp lo red .  
Those  resu l t s  w h i c h  h a v e  been  r e p o r t e d  i nd i ca t e  t h a t  en- 
d o m e t r i a l  f a t t y  acids  could  be  i m p o r t a n t  to  t h e  deve lop ing  
b l a s t o c y s t  3. I f  t h i s  is so, t he  f a t t y  ac id  p o p u l a t i o n  in t h e  
u t e rus  m i g h t  c h a n g e  m a r k e d l y  d u r i n g  ear ly  p r e g n a n c y .  
To i n v e s t i g a t e  t h i s  poss ibi l i ty ,  a p i lo t  e x p e r i m e n t  us ing  
r a t s  was  pe r fo rmed .  

Six  v i rg in  female  w h i t e  r a t s  ( H o l t z m a n  Co.) were  
m a t e d  w i t h  ma les  of p r o v e n  fer t i l i ty .  M a t i n g  was  obse rved  
a n d  conf i rmed  b y  t h e  p resence  of s p e r m  in t h e  vag i na l  
smear .  A t  1, 48, 72 a n d  120 h pos t co i t um ,  t h e  females  were  
sacr i f iced a n d  t he  u te r i  r e m o v e d  a n d  d issec ted  free of 
s u r r o u n d i n g  t issues.  T he  h o r n s  Were s l i t  l o n g i t u d i n a l l y  
a n d  i n c u b a t e d  for  2 h in  H a n k s '  so lu t ion  w i t h  ace ta te -1 -  
2-14C in a n  a t m o s p h e r e  of 95% O2; 5% CO~. (For  t h e  pur -  
poses of t h i s  paper ,  no  reference  wil l  be  m a d e  to  t h e  14C 
da ta . )  

Af te r  i ncuba t ion ,  t h e  u t e r i  were r e m o v e d  a n d  c leansed  
over  f i l te r  paper .  T h e  l ip ids  were e x t r a c t e d  w i t h  r e p e a t e d  
washes  of c h l o r o f o r m - m e t h a n o l  (2:1, v /v) .  T he  e x t r a c t  was  
pur i f i ed  b y  c h a n g i n g  t h e  s o l ven t  to  ch lo ro fo rm a n d  re- 
m o v i n g  p r e c i p i t a t e d  ma te r i a l s  b y  f i l t r a t i o n  6. Phospho l i -  
p ids  were  r e m o v e d  f rom n e u t r a l  l ip ids  b y  p r e c i p i t a t i o n  
w i t h  d r y  ace tone  a n d  MgCI~ a t  4 °C fol lowed b y  f i l t r a t i o n  v. 
N e u t r a l  l ip ids  were  s e p a r a t e d  in to  s te ro l  esters,  t r ig lyce-  
r ides,  free sterols,  a n d  free f a t t y  ac ids  us ing  a s e m i a u t o -  
m a t i c  s y s t e m  a n d  c o l u m n  c h r o m o t o g r a p h y L  Since t h e  
free s te ro l  f r ac t ions  o b t a i n e d  w i t h  t h i s  m e t h o d  c o n t a i n  
d ig lycer ides  6, free s te ro l  f r ac t ions  were also s u b j e c t e d  to  
f a t t y  acid ana lys is .  Fo l lowing  hydro lys i s  of t h e  ester i f ied 
fa ts  a n d  m e t h y l a t i o n ,  t h e  m e t h y l a t e d  f a t t y  acids f rom 
each  l ip id  class were  s e p a r a t e d  b y  gas l iqu id  c h r o m o t o g r a -  
phy .  The  p o p u l a t i o n  d i s t r i b u t i o n s  of t h e  f a t t y  acids  f rom 
23 f rac t ions  were  t h e n  ca lcu la ted .  

E v a l u a t i o n  of t h e  d a t a  ta i led  to  d e m o n s t r a t e  a n y  p a t -  
t e rn s  of c h a n g e  r e l a t ed  to t i m e  p o s t c o i t u m .  T h e  f a t t y  
acids were a lso s im i l a r  in  t he  4 l ip id  classes examined .  
Since no  obv ious  changes  in r e l a t i on  to  class or  t i m e  were  
seen, t h e  d a t a  were pooled  a n d  a n a l y z e d  for  f r e q u e n c y  of 
occur rence  a n d  p e r c e n t  of t o t a l  p o p u l a t i o n  b y  D u n c a n ' s  
mu l t i p l e  r a n g e  tes t .  

F a t t y  ac ids  C-10:0,  12:0,  14:0,  16:0,  16:1, 18:0,  a n d  
18:1 were de t ec t ed  w i t h  s ign i f i can t ly  g rea t e r  f r e q u e n c y  
t h e n  were  t h e  o t h e r  f a t t y  acids  (Table ;  al l  p va lues  
< 0.01). I n t e r e s t i n g l y ,  t he  o d d - c h a i n  f a t t y  acids 15 :0  
a n d  15:1 were  p r e s e n t  in  95}/o a n d  44%,  respec t ive ly ,  of 
t he  s amples  ana lyzed .  

The  f a t t y  acids  w h i c h  occur red  m o s t  f r e q u e n t l y  gener-  
a l ly  a c c o u n t e d  for  t h e  l a rges t  p o r t i o n  of t h e  t o t a l  popula-" 
t ion.  Ana lys i s  of t h e  p o p u l a t i o n  d i s t r i b u t i o n  of i n d i v i d u a l  
f a t t y  acids  i n d i c a t e d  t h e  fo l lowing s ign i f i can t  d i f ferences  
in  r e l a t ive  a m o u n t s  p r e s e n t :  16: 0 > 18:1 3> 16:1 > 18 : 0 
> all  o t h e r  f a t t y  ac ids  (all p va lues  < 0.01). U n s a t u r a t e d  
acids, pe r  se, a c c o u n t e d  for a b o u t  38% of t h e  t o t a l  popu l a -  
t ion.  Of t he  u n s a t u r a t e d  f a t t y  acids,  16:1 a n d  18:1 occur-  
red  m o s t  f r e q u e n t l y  a n d  a c c o u n t e d  for a b o u t  84% of t h e  
to ta l .  

The  lack  of c h a n g e  a f t e r  c o p u l a t i o n  in  t h e  p o p u l a t i o n  
d i s t r i b u t i o n  of f a t t y  acids  agrees  w i t h  t h e  work  of Gos-  
WAMI et  al.L These  workers  a n a l y z e d  u n s a t u r a t e d  f a t t y  
acids f rom mice  u t e r i  a n d  conc luded  t h a t  ' I t  is un l ike ly  
t h a t  e s t rogen  exe r t s  a n y  s ign i f i can t  in f luence  on  m e t a -  
bo l i sm of u n s a t u r a t e d  f a t t y  acids  pe r  se'. 

DEALVAREZ et  al. 4 a n a l y z e d  t h e  t o t a l  l ip id  (which  in- 
c luded  phospho l ip ids )  f a t t y  acids  in n o r m a l  a n d  m a l i g n a n t  
u t e r ine  t i s sues  f r o m  women .  T h e y  f o u n d  long-cha in  un-  
s a t u r a t e d  f a t t y  acids l ike C-22 : 6 were  p r e s e n t  in  m a l i g n a n t  
t i ssue  b u t  n o t  in  n o r m a l  t issues.  I n  t h e i r  s tudy ,  n o r m a l  
u te r ine  t i ssues  c o n t a i n e d  3 0 - 6 0 %  of f a t t y  acids  popu la -  
t ion  w i t h  c a r b o n  c h a i n  l eng th s  of 14. I3y compar i son ,  r a t  
u t e r ine  t i s sues  c o n t a i n e d  some 50% of t h e  t o t a l  popu la -  
t ion  as 16 :0  a n d  16:1. However ,  m y  ana lyses  d id  n o t  in-  
clude f a t t y  acids  of phospho l ip ids .  

Population distribution of fatty acids 

Carbon Frequency of Average 
chain occurance distribution 
length in 23 samples pattern :t: SE 

10:0 23 3.7 4- 0.65 
12:0 23 3.9 -4- 0.45 
X-1 12 1.7 + 0.41 
X-2 7 0.8 4- 0.37 
X-3 2 0.4 -4- 0.35 
14:0 23 6.5 -4- 0.44 
14:1 6 0.8 4- 0.35 
15:0 22 4.8 ± 0.40 
15:1 10 1.6 4- 0.42 
15:2 1 0.2 4- 0.24 
16:0 23 33.1 -4- 0.90 
16:1 23 14.3 -4- 0.98 
16:2 4 0.4 i 0.20 
17:0 4 0.6 4- 0.28 
18:0 22 9.8 -b 1.04 
18:1 22 17.5 4- 1.54 
18:2 9 2.9 + 1.03 

Those fatty acids designated 'X' were not identified but were eluted 
between fatty acids 12 : 0 and 14 : 0. 

Zusammen/assung. Die U n t e r s u c h u n g  fiber die F e t t -  
s l i u r e - Z u s a m m e n s e t z u n g  der  R a t t e n - U t e r u s l i p i d e  w~h-  
r e n d  dc r  G r a v i d i t ~ t  e rgab  e in  u n v e r g n d e r t e s  V e r b r e i t u n g s -  
m u s t e r  bei  den  H a u p t f e t t s i i u r e n  der  n e u t r a l e n  Lipoide .  
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