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Early effect of estradiol on amino acid penetrat ion in rabbit  uterus 

The s t imulat ion of p r o t d n  synthesTs by estrogen in uterine tissue ]:::s bee> e,19sep:cd 
to follow the ear]y initi~d wa.ter and e]ectroiyt:e cha.nges:. Estroge~Je sti~>:::]:d:ion of 
the incorporat ion of ]:adioactJve substrates  Jmt(; uteriP, e tissue compel-rents bus 
required several hollrs mretreatme~t Q, r i v e  or  long iP, cuba.ti(-n ]:J !:isste cult:~::e% 
These apparent  differe!~ce_s have lead to  separate  {~xt?erJrnental (?::)::isJd~ratio> of 
electrolyte and  proteM ]?~:ocesses. Howe', e~-, R.~oGs a ha>: show]: i:: the EhrJfcT~ ;:scite¢ 
tumor  celI tha t  the ]?en(>tra!-Jon of a.:ni~o acids into the ce]], !];e e;~Hie~t s'.eo 92 
cellular protei> sy]qthesJs, Js int imate], ,  related to potassiur_,~ ,>et~d.)()iSs:n. :.V-;ih i-;.,e 
demo]]stratJou of a. eoz-;:elation beiv,:een electrolyte metaboiism a:qcl cel]u]aJ-pe>(:tn - 
t ion of amino adds  7t becomes pertJr~ent to con.,;ider the eaTlkst eSf(:et of estrogen 
on amino acid pe:q_etra tion Jr:to uterb:e tissue. Alamo aeid transpo:-t b.~s bee~: <>:;:mine<} 
with l]-ie non-uti l izable amino acid [r-~aC]A!l~ and the ~,ssocJa1..ion cf mterM'e tissue 
with estrogen ]:as been observed ~:it]: [:6-:aCestradioi-r?~. 

Immatu ; e ,  ovariecton:?]zed 37ew Zea]and :,,]:]t(: rai?bits we:x" ::sc,:] in three types 
of  exper ime :~ ts :  estradJo] s t imu la t i o r :  7~ v f t 'o  f o l l owed  bv  A I ] 3  ]>,;:ei:rc:tfon 77, t'¢t~'c', 

estrad]ol AIB Jucui?atJen togetJ?er /7~ t.'/h'o, ;rod radioactixe est:~:(iiel :scuet:-atio:: 
Q~ vfvo a:~d 77~ v~:h'o. R a b b i t s  :v(~:e an{,sthetJzed an<] cen t re ]  l?o::n~ ~,:e.'no:.-e<] to  h:- 

d ' ]? .............. O c u b a t ] o n  f lasks contah~Mg buf fe r  an 4 ..<~ I.:~. A f t e r  the []]i:ra venolas ]S:ieCtiOli ()[ ':'<~ ,-oA{ ,] 

the cont]:ala.tesTal ex]?e;Jn]ental  hor : ' s  >,ere r e m o v e d  :_-it va r ious  t]n~Ps and iuc:~bat{d.  
w i t h  A I B  i l l  a vngmne:- s:nuJ}~:r to  the cont ro ls ,  h~ t]}e (,:<p<,rimen1:s ~TT: ::['...;'o i hr.,. :mbb}ts 

were  sacr i f iced ~l]sd t ] ]e cent<el  he :us  t?]aced in mc::bat]o:: iias]vs w i t }  [)U~[(I" a:2d AI ]3  
w h i l e  the .qr{s]<s : \ i t h  t ]} , :  c o n t r a ] a t e r a l  (-:<]?e:-Jmer]ta] horns had est:-;:.dSo] in ~.ddi t io~. 
A f t e r  t]~, ~ Jncub:.stJo::s the t issues and med ia  we~:{: assayed fo~ / . ] B  a~-. :?,~".:~ ~sJv 
descr ibed<% ]£s t rogen -pene t ra t i on  s tud ies 7~, :,~:vo we:e  ca r r ied  out  b y  J : j e c t m g  
r a b b i t s  h~ t ravenous ]y  ~{t:]~ r a d i o a c t i v e  estratd]o}; ::emovJz?g u te r ine  t issue ~t : : < i o u s  

".IL',]SLE 

]S]q:']{CT O:F" TR]3AT3I !:NT ]\']'F:E~ ~S*I:]~,t\J)I([)L ()>7 ABILIT: /  O~ 
UT]BRVS TO CONC]~NTITA'I']B /k,[]k 

~2aC]l u, terJlle ho]:3] ~as ]]?',:::;],at<~d at: 38c wit]? col]tJY.,o:!s (:x}~{csTatJ<);l iE 20 1oi] (3] ]' -<']~s-~J:2~oT 
p h o s p ] ; a t e  ] )u f l e r ,  ] ) H  7-4. A I]3 o1: spe ( ; J~c  a c t i v  t y  : , 7 "  i o !} co : l ! ; t~ , , 'min , /nwi :o ]{  ~-~s  a,t co~:c{-;ntr&- 
do:] of 8.78. so-B,!/. Est:-a.di(J was a~ level o:[ 0.5 ,ug,'n:]. :'\173 x:':2s dctermi])ed ~;s COlllq [-,q~712~/l~] 
of medium o:: tote] tissue "',;ate;:, fl-On- :',']]ici: the concent::tir;g abiliiy of ~'q- ~Tssuo iT<Jaiive 1:o 
t h e  m e d h i n :  : : : a s  c a ] c u l a t e d .  ]7!:o f i g u r e s  ]:eTport.ed s h o w  t h e  n o r  ce :~t  Jnc~rcase  in t h e  a b i ] i t y  * . . . .  
estrogen treated utcr5 to c<;nce:ntral:e .':\]Y} as compa::cd to i:h(: c,.mtYols. The f:,g ::*,'.s J;? p:u:<;nthcsis 

8r'c ~ i:}]o UI]]BO]7 Of eX])CYiiq]C]]tS. 
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]£Stlrad}<3] 7>{ r i v e  
30 :::i:? ::3: _ :o (3] 
60 mi:: ~59 :: : (2) 

:2c mi:: ~95 - :4 (2) 

] { s t r a ,d io ]  i~z ~ailro 0 .46  ::l 6.7 7.3 4- 9 . 6  

A b b r e v i a t i o n  : A ] ] 3 ,  (z-;u1;i1~.oisobu t y H c  a c i d .  

c>{- ~o.  l,~:ocD£~. 177opkys. AcM,  40 (:90o: r J ~ , :  



P R E L I M I N A R Y  N O T E S  I ~ I  

t imes and obtaining a terminal  blood sample. Est rogen penet ra t ion  in vitro was 

observed by incubat ing the uter ine horns in buffer containing radioact ive  estradiol. 

The tissues, blood plasma and media were analyzed by determining the ~4C content .  

All rad ioac t iv i ty  determinat ions  were corrected to infinite thinness. 

TABLE II 

[I6-14C]GSTRADIOL UPTAKE BY UTERUS 

In vivo experiments. Rabbits were injected with 181/~g [I 6-14C]estradiol-17fi, 1963 counts/min/#g. 
Uterine horns were removed after being exposed to the circulating estrogen for 3 ° and 6o rain. 
In vitro experiments. Uterine horns were pooled and incubated for 3 ° and 60 rain in 5 ° m l  of 
Krebs-Ringer phosphate buffer containing 0.605 #g/ml of radioactive estradiol. Plasma was 
prepared for 14C determination by plating an aliquot; incubation media were diluted with IO % 
egg albumen prior to plating. Tissues wer~ ground with IO vol. water and aliquots of the total 

homogen~tes Were plated for counting. 

Reaction 
time (rain) 

rn vivo In vitro 

counts/min/g co~nts/min/ml counts/min/g counts/min/ml 
uterus plasma uterus medium 

3 ° 204 ± 2o (2) 7,59o ± 5 ° (3) 985 
60 34 ° ± 4 (2) 346 ± 32 11,276 ± 3 lo (3) 925 

The results show tha t  estradiol when injected in vivo has an immedia te  effect 

on amino acid penetrat ion,  which is concomitant  with the earliest t ime when electro- 

lyte  shifts m a y  be observed. The early effect in vivo is accompanied by an association 

in uter ine tissue of rad ioac t iv i ty  which was derived from estradiol. The s t imulat ion 

in vivo of penet ra t ion  of amino acids by estradiol is not  found in analogous exper iments  

in vitro. The failure in vitro cannot  be a t t r i bu t ed  to inabi l i ty  of estradiol to pene t ra te  

uter ine tissue since the exper iments  in vitro show tha t  uter ine tissue can concentra te  

the estradiol from the medium. 

These exper iments  demonst ra te  :that the very  early effects of estradiol on the 

uterus include a s t imulat ion of the first step in protein synthesis, the cellular penetra-  

t ion of amino acids. The dependence of the s t imulat ion on the presence of the organism 

suggests tha t  estradiol is conver ted  in vivo to some other act ive  form. 
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