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I N  SITU HYBRIDIZATION WITH ANTISENSE OLIGONUCLEOTIDE: 
ESTRADIOL STIMULATES TRANSCRIPTION AND TRANSLATION IN 

OXYTOCIN PRODUCING HYPOTHALAMIC NEURONS. 

Ramalho-Drtigao, F., Jirikowslci, G.F.*, and H. Seliger 
Sektion Poiyrnere and Abt. Anatomie und Zelibiologie. 

University of Ulm, Postfach 4066, D-7900 Ulm. 

ADstract: Oligonucleotide probes combined with immuno- 
cytochemistry was applied to study the transcriptional and 
secretory activity of oxytocinergic neuros. 

The laaor inducing and milk ejecting posterior lobe 
hormone oxytocin is produced in magnocel lular hypothai smic 
neurons. Previous studies have shown that the number of 
o:.:ytoc=in imrnunoreact ive neurons in the rat hypoth.3.1 a m u s  and 
preoptic region is increased after treatment with physiolo- 
gica! .mounts of est.radioi 1. 

'The aim of the present study was to determine whether 
estrauiol enhances transcription in oxytocinergic hypoth.3- 
1 smi c neurons. 

In s i t u  hybridization with synthetic antisense oligonu- 
cieotide probes for specific m-RNA, combined with immunocne- 
misrry have aeen used in order to characterize the synthetic 
ana secretory activity of these neuropeptide proaucing 
neurons. This techniwe has several advantages over commonly 
usec in situ hybridization of histological specimens :-!ith 
genornic probes-. 

Met hods 
The synthesis and the structure of the oligonucleotide, 

,3s c:e!i a s  the hybridization protocol utilized have been 
cescr i bed e 1 sewhere L .  

9 

'i 

Ci:rar irctomized wistar rats were treated for two aays 

vich su3cu:meous si lastic implants providing p iasms  
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770 RAMALHO-ORTIGAO ET AL. 

e ? : r 3 . ~ i o :  :et,!eis of 25 pg,,ml. Control animals receives ci 3r!k 

: m p ; i  j n t s .  Ser iai viar.3toonie sect ions of perfus lo : :  ec 

~ir;.i:i.s or ~ h e s e  3nimais were in situ hybridized with .3 

3 - ‘ -?I  A1P laDe!  led icosameric oligonucleotiae p r m e  
. -  
_: i - 

: ?.-e r se c m p  i emen tar  :.‘ +, o o x y  t oc i n m-fi?lk. 

,After hyoridization, the sections were immunoscained 
fsr n x y r o c i n  wirh the peroxidase-ant i-peroxidase mechoc an:: 

ptc:zessecl f o r  autoraaiogr.aphy. 
Resu 1 t s 

I n  cantroi inimals immunostainea and hybridizea neurons 
v e r e  visibie in the paraventricular ana supraoptic nuc ie :  

and in the periventricular nucleus. Whi Ie colocal ization of 
i r :  s i t b  hybridization and immunostaining was apparent 
t!?raJgJhOLJt these nuclei, several neurons with strong irnmuRo- 
s t a i n : r , g  remainea unhybridized. Another population of cetis 
s?oc:.:ea intense radiolabel I ing and only weak immunostaining. 
Tnis inaic2tes that in ovariectomized animals, neuronai 
popuiatlon of different levels of synthetic and secretory 
. ~ C T  i v i t y ,are present. 

in estr3diol treated animals oxytocin immunostainea 
p e r i K a r j ’ 3  with intense radiolabel I ing appeared in rhe 
preopric region, the perifornical region, the zona incerta 
3 . ~ 3  r n e  i a t e r a l  hppotnaiamus, in addition to the the neurons 
r .  .‘-,i~le i c in control animals. The number of hybridized neurons 

i r: t n e  supraop t 1 c and paravent r i cu 1 ar nuc 1 e i was i ncreasec 
3s comparea w i t h  the controls. 

The combination of in situ hybridization and immunocy- 
tochemistry used in the present study provides a useful tool 
f o r  studies of the synthetic and secretory activity of 
encocrine neurons. 

Estradiol is known to stimulate the secretion of 
oxytocin into the peripheral circulation 3. A sub- 
population of hypothalamic oxytocin neurons has nuclear 
estrogen receptors 4. Our results indicate that estradiol 
has the abillity of inducing oxytocin synthesis in hypotha- 
lamic sites outside the classical magnocellular nuclei, 
perhaps through a direct genomic effect. This activation has 
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probably its physiological significance in the estroger! 
dependent stimulat ion of central l y  pro,rect ing ouycocinergic: 
system control 1 ing sexual and maternal behavior5, 3s we1 I .as 

in the stimulation of the hypothalamo neurohypophys:3! 
s i r s  t em-<. 

- 
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