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Occurrence of t ransamldlnase in decidua and its repression 
by d ie tary  ¢re~t ine 

Model systern.~ for the s t u d y  of negative-feedback control of enzyme levels in intact  
higher animalq are l imited in number.  From the experimental ,  if not  conceptuzt ,  
s tandpoint ,  the simplest known system appears  to be the  lowering of  glycine trans- 
amidinase IL-arginine: glycine amidinotransferase,  EC 2 . 6 . 2 . 1 )  ac t iv i ty  by d ie ta ry  
~:reatine. The creatine effect, first repor ted for ra t -k idney t ransamidinase  x, ha.s been 
operation',Lily termed end-prod,ac t repression, by  analog 3" wi th  bacterial  systems, 
until  it~ exact  mechanism can be elucidated. S t u d y  of  the creatine-transamidina:~e 
model .~ystem has subsequent ly  been extended to embryonic  tissues of  the chick z, in 
an effort to relate this  process to the es tabl ishment  and main tenance  of tissue- 
specific enzyme patterns.  Rei 'ently ~HELI~SNYAK s has suggested tha t  the process of  
decidualization can serve a.~ a model sys tem for s tudy  of cell growth  and  differentia- 
tion in mammals ,  under  exper imenta l ly  controllable conditions. The purpose of  this 
invest;.gation i~ to explore the p~ssdbility tlf merging these two model systems. 

I t  was found tha t  dec|dual  tissues from pregnant  rats have t ransamidinase  
~wtivitv higher than that  . f  any  other ra t  tis.~ue, equivalent  to  z 7 pmoles  of hydroxy-  
g~,anioine formed f.-om ar~,inine aud .NHtOH per h per g tissue (wet wt.). This can 
b< compared witl~ activitie.~ of 14 for rat  pancreas, 6. 7 for female-rat  kidney,  and Ix for 
mak-ca t  kidney ',~. Lit t le  or no t ransamidinase  was found in the Slxmgy ti.,~ue or 
labyr in th  o~" fetal placenta,  which is lost a t  birth,  or in portions of uteri not having 
del-idual tissue. Residual dec |dual  tissue walled off a f t - r  bir th still contains signi- 
ficant transaxniclina~.=~ ac t iv i ty  for a numher  of days  post part,tin. Dec|dual  t rans-  
amidinase ac t iv i ty  i~ not dependent  upon the presenc2 of a fetus, since deciduomas 
induced in pseud~pregnant  virgin rats  a also contain the enzyme, f.)ther exper iments  
have shown tha t  rat-dec |dual  tissue, like kidney but  unlike pancreas, lacks guani- 
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REPRESSION OF TR.~.lqSAMIDINASE IN VARIOUS RAT TIS~UI£S 
~V DIF-TARY C R E A T I N E  

l J r , :gna l l t  r'~tts w e r e  d l~ , ided  i n t o  z g r o u p s ,  x g r o u p  (7 r~t.,l) wa~  f e d  l a b o r a t o r y  c : h . w ,  w h i l e  t h e  
o t h e r  g r o u p  |~) r a t s )  wa~  f~:tl c h o w  cont~%irling 50,/o c r y - a t | h e ,  f r o m  t h e  G t h - 1 6 t h  t | ~ y  o f  p r e g n a n c y .  

"l-tssue~ wcxc harves tc~ l  o n  t h e  [(~th d a y  a n d  assayed  f o r  t ran-~amid ina~u t. 

DJe~ . . . . . . . . . . . . . . .  
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" p m o i e s  o f  hy,',ruxyguanidine f o r m e d  f r o m  a r g i n i n o  a n d  . '~H,J.)H ]>or h pe r  g t i ssue  ( w e t  w t . ) .  
"* ~ "tanclax,tl , | c rea t i on .  
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d i n o a c e t a t e  methvltran.++l'et-a.~e (EC z.x.a.z) a c t i v i t y .  T h e s e  e n z y m e s ,  which  h a v e  a 
re.~tricted ,ii.-,ttil,uti,~,;, i;i,ty well serx e as  marker , s  fer  f u t u r e  s tud i e s  on the  prol-.lem 
o f  t he  or igin  o f  dec idua l  t i ssue a. As for r e l a t ed  tb,~ues, we h a v e  o b s e r v e d  t r an s -  
a m i d i n a s e  a c t i v i t y  for the  first  t i m e  in comtn~rc ia l  b e e f - p l a c e n t a  p r e p a r a t i o n s  a n d  
c h i c k - e g g  y o l k  sac,  h u t  nt~t in h u m a n  t e r m  p l a c e n t a .  

T h e  p re sence  o f  s ign i f ican t  lex'ei.~ ...f t r a n s a m i d i n a s e  in each  t~f t h r e e  t i ssues  t~t" 
a s ingle  a n i m a l  offer.~ t he  poss ib i l i ty  ,~f c t>mpar ing  the  r e l a t i ve  r ep re s s ib i l i t y  of  t r an s -  
a m i d i n a ~ e  in thesa + t issues.  T a b l e  I .-h:~w.s t h a t  d i e t a r y  c r ea t i ne  r ep res ses  t r a n s -  
a m i d i n a s e  in r a t  k i d n e y  a n d  p a n c r e a s  tt, the  s a m e  r e ! a l i ve  e x t e n t ,  w h e r e a s  dec idua i  
transamidina-,+t + "s repres~,ed to  a s igni l icant ,  hu t  lesser,  e x t e n t .  W h e t h e r  thi-~ d i f fe rence  
in r e p r e s s i b i l i t y  r e th ' c t s  a d i f fe rence  in pe rmeab i l i t . v  to c rca t ine ,  or o t h e r  fac tors ,  is 
l - ln t  k n . o w t l .  

I t  w o u l d  ;tl>l~ear ttK, t the  c r e a t i n e - t r , m s : t m i d i n a ~ e  a n d  decithz~,ma m o d e l  s y s t e m s  
c a n  i::dee<l be  c o m b i n e d ,  a f fo rd ing  an  ~q~p<}rtunity to .+tudy e n z y m e  r e p r e s s u m ,  
t , o r m o n e  ef fec ts  n.~, a n d  d i f f e r en t i a t i un  a-~ i~t tit<+. ~ame ;~on-embry[mic  m a m m a l i a n  t issue.  

Th i s  w~wk was  s u p p o r t e d  b y  rv.-+ear,:l, gr;tnr:~ fr;~m the  Rubtrl t A. Welch  F o u n -  
dati<m, i:h~uston, T e x a s ,  a n d  the  tr.S. l ' u b h c  [ [ ea l t h  Service .  
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A soluble ¢-~ype ¢ytochrome from anaeroL,|c~lly l rown Escherichla cc~l 

various Enterobacteriaceae 

I t  i5 g e n e r a l l y  a c c e p t e d  t h a t  Escherichia c,,It a n d  r e l a t e d  f a c u l t a t i v e  a n a e r o b e ~  lack  
c y t o , a h r o m e s  c a n d  b, b t : t  c~mtain .sul~stantial a m u u n t s  o f  c y t o c h r o m e  bx ~. I t  is the  
purp t r se  o f  th i s  n o t e  to  show t h a t  a .~ luble  c y t o c h r o m e  c c o n s i s t e n t l y  is fi~rmed 
wh*m b a c t e r i a  o f  t h i s  g r o u p  a re  c , z t t iva ted  a n a e r o b i c a h y  on a s y n t h e t i c  m e d i u m  
c o n t a i n i n g  g lucose  as the  p r inc ipa l  c a r b o n  .source. Th i s  f ind ing  is a n  otatgrow~+h o f  
c o m p r e h e n s i v e  s t ud i e s  be ing  ca r r i ed  o u t  in th i s  l a b o r a t o r y  on  t h e  e n z y m i c  a n d  
c h e m i c a l  c o n s t i t u t i o n  of  E. col~ cells grtJwn on  c o m p l e x  a n d  syqathetic  m e d i a  u n d e r  
b o t h  ae rob i c  a n d  a n a e r o b i c  cond i t ions .  An imlx~r tan t  re ,s tere o f  t h ~  s t ud i e s  is t he  
c h a r a c t e r i z a t i o n  o f  e n z y m e ' s  as  e i t h e r  m e m b r a n e  b o u n d  or  .~ luble .  In  o rde r  to  m a k e  

IJiocl~i,n. 13iul~h)~. ..iclu, (~7 ( l ~ 3 }  : ~7 - l ( ' °  


