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SUMMARY. The ability of 2-Hydroxyestradiol, a catecholestrogen, and 17 b 
Estradiol to interact with the dopamine inhibition of prolactin and with 
dopamine receptors has been tested on dispersed human prolactin-secreting 
cells obtained from ten pituitary adenomas. There is a DO 'i inhibition 
of prolactin secretion obtained by addition of dopamine in a superfusion 
system. This inhibition is not affected by preexposure to the steroids, 

or by their introduction into the perifusion medium.Moreover 2 Hydroxy- 
estradiol and 17 b Estradiol do not interact with the bindinq of 3H 
Domperidone to DA receptors. 

Different studies have recently shown that 2-hydroxyestradiol (2-OHE-,) 

a naturally occuring metabolitc of 17 L' estradiol (17 I) E2) ma:> have an 

effect on prolactin (PRL) secretion in animals and in humans (1,L). Because 

of its pharmacoloaical interaction with catecholamines, it has been sug- 

gested that this effect should be of physiological interest. 

Till now some in viva studies have demonstrated that this catecho- 

lestrogen may act as a dopamine antagonist as plasma PRL was increased 

after administration of II-OHE2 in ovariectomized rats (1) and in hypoyonadal 

women (2). By contrast in a recent in vitro study using superfused rat pi- 

tuitary gland, it has been shown that 2-OHE2 inhibited ?P.I release and may 

act as a dopamine agonist (3). 

In addition it has been reported that 2-OHE2 was able to interact 

with donaminc receptors in rat pituitary gland (4). 

The present study was undertaken in order to evaluate the in vitro 

effect of ?-OHE, on PRL secretion from superfused human PP.L-pituitary 

adenomatous cells. 

The interaction between 2-OHE2 and dopamine receptors was also eva- 

luated on the membranes of PRL-secreting pituitary adenomas. 

MATERIAL AND METHOD 

Ten human PRL-secreting pituitary adenomas were collected in the 
operating room after selective transsphenoidal adenomectomy (5). Before 
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S”rnek-y, the diagnosis was established on clinical, radiological and 

biological criteria. Tissue fragments from four adenomas were imnedia- 

tely placed in an ice cold medium (see below for its composition) to 

which was added 5.10 -GM dopamine to avoid the release of PRL. Fragments 

from six other adenomas were frozen in liquid nitrogen until use for 
receqtor studies. 

3 
H-Domperidone (SA 23.6 Ci/mmol) was purchased from C.E.A. (Saclay, 

France). Unlabeled domperidone was a gift of Le Brun Laboratory (Paris, 
France). Dopamine (DA), 2-Hydroxyestradiol (2-OHE2), 17 !I Estradiol 

(17 / E,) and pargylline were purchased from Sigma (St Louis, MO). Bio- 
Gel P2 x200-400 mesh) was purchased from Bio-rad laboratories (Richmond- 
Calif.). All other chemicals were purchased from either Merck (Darmstadt, 
Germany) or Sigma. 

Morphological studies 

ISmall tissue fragments were studied by light microscopy and immuno- 
chemi:;try as described previously (6). All the adenomas studied were 
proved to be PRL-secreting adenomas by light microscopy and immunocyto- 
chemistry. 

Receators studies d 

'The interaction between DA receptors, 2OHE2 and 17 f E2 was studied 
using a technique described previously (7). The membranes of the PRL- 
secreting adenomatous cells were incubated with 3 or 30 nM of 3H-dompe- 
ridone and various concentrations of 2-OHE2 and 17 /' E2 (from 10-l' to 
10-4 M). 

Dvnamic studies in perfused columns - 
The method used was that described by Yeo et al CC). The adenomas 

were olaced at 0°C in a Krebs Ringer buffer (NaCl 118 mM, KC1 4.7 mM, 
KH2 P34 1.16 mM, NaHCOj 25 mM, Mg SO4 1.10 mM, Glucose 11.1 mM) supple- 
mented with 0.5 9, bovine serum albumine (BSA). To avoid degradation of 
DA, 0.1 '6 ascorbic acid and 10 PM pargylline were added6to the buffer. 
The complete buffer was called perifusion medium. 5.10 M DA was ad- 
ded to the perifusion medium till the recovery of the cell suspension. 

The adenomatous cells were dispersed mechanically using cataract 
knives and pasteur pipettes. NO enzyme Tias added to the perifusion 
medium. The cell suspension (4 ml) was then layered on 4 ml of perifu- 
sii0n medium containing 4 b BSA and centrifuged at 70 g for IO min at 
0°C. The pellet was resuspended in 3 ml of perifuslon medium without DA 
and the cells counted after checking cf their viability with an 0.1 i 
tr:pan blue solution. The cell suspension was mixed with Rio-Gel P:' 
(0.i g per 1 ml of cell suspension containing 1 or :!.lO' cells). The 
mixtrrn was then placed at 37" C in a syringe and fractions were collec- 
ted each 5 minutes (2.5 ml!. For one hour, the cells were nerfused with 
the medium alone to allow the cells to reach their basal secretion. The 
mean value Iof the PRL content of the six last fractions rcercsentcd the 
ll:!) Y of control (C, figs I,% and ~3). The different drugs were then 
added to the perifusron medium which was continuously gazed with 

co2//02 (5 x/95 %) . 2 OHE2 solution was prepared just before use to avord 
its degradation. The fractrons were immediately frozen at -20°C after 
collection and then assayed by RIA for their PRL content as described 
prevz.ously (?I,!. 

Receptors studies. Neither 2-OHE2 nor 17 ,I E:j interacted with the 

binding of 3 M domperidone to DA receptors, at any concentration of 3H 

ligand and drugs tested ( Fig. 1). 
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Fig. 1 - Displacement of 3&Domperidone binding to human PRI-secreting pitul- 

tarles by Bromocriptine, ?-OHE, and 17 BE,. Membrane suspension 

were Incubated for 30 men at 30°C with 30 nM 'H-Domperidone and 

increasing concentration of inhibition. 

Dynamic studies. The results are presented On figs 2 - 4. 

2-OHE2 and 17 v, E2 had no effect on PRL secretion from dispersed hu- 

man adenomatous cells. Furthermore when the same cells were later on 

2-OHE2 
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FLCI. ? - In one syrinqe, PRL-adenomatous cells were exposed to 2-OHE, - 
(10e6) for 311. followed by 31~ min. wit11 DA ( 10 -'M) and i0 mln 

with control (CJ medium (fl?. la). In another syr~nqe r~nn~nn 
-5 parallely, the cells were exposed to DA (10 M) dnd to control 

(c) medium for 30 mm !fi?. lb:). Results d~-t' the mean i sem of 

3 different exDeriments. 
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Flu. 3 - In one syringe, - PRI-adenomatous cells were exposed for 2 

arid 4 hours (?h, 4h) to DA (1C 
-6 

M) alone and III ariother 

synrlnge running parallely, ?-OIIE2 (lO-"M) was added to 

DA (lO+M). The absolute value of PRL concentration corres- 

nondln~l to 100 -L of control 1s 2300 rig/ml. 

submitted to DA, the inhibition of Pm-secretion (80 % of the control) was 

unaffected by the preexposure to these steroids and was identical to that 

observed with DA alone. As well the rebound effect on PRL secretion obser- 

ved after DA inhibition was the same with or without preexposure of the 

cells to 2-0~~~ and 17 1: E2 (fiqs 2 and 41. When 2-OHE2 was added to DA, 

the PRL Inhibition (80 % of the control) was identical to that obtained 

with DA alone (fiq. 3). 
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a DA agonist or a DA antagonist on the PRL secretion from humall PRL- 

SecretincJ adenomas as it has been shown in normal humans or- in animals. 

Using an other catecholestroqen, 3 hydroxyrstt-rone (I'-OHE I which 1 

serum prolactin in normal women (10) , Franks i:t d. have sxown th3t this 

compound did not affect prnlactin secri,tion in i~~'pt~r~ir~.~lactlni~rr~i~ women 

(11). Thus catrcholestroqens, like .'-OHE-, .and 2-0~~1 , ,ic ilot seem t,- 

have the same effect in normal ani in tl~~nerprolactinem~c subjects anri 

these differences :r.ay be of nhysi,?7atholoi~ical 1 nterest. 

The failure of .!-OHE2 to interact with DA receptors and to modify 

the PRL secretion from human PRL-adcnomdtous cells sienifies that this 

compound does not seem to be implicated in the control of PRL secretion 

from prolactinomas, as it seems to he from normal l;ypophysis. 

ACKNOWLEDGMENTS 

This work was supported by CNRS (ATP 704R4) ail~ri le Consoil Scienti- 

fique de la Faculte de M6decine Pitie-Salpatrigrc. 

We thank Drs G. Guiot, P. Derome and A. Visot for providinfr tile 

pituitary fragments, Dr. M. tiujas for inmunotr!,tocnrmical studies and Mrs 

A. Combrier for her skillful sec:retariaI assistance 

REFERENCES 

1. Yanai, R. and Naoasawa, H. (l<J7'j) J. Endocrinol. 82, 131-113. 
?. Adashi, E.Y., Casper, R.F., Fishman, J. and Yen S.S.C. ilY~%i) J.Clin. 

Endocrinol. Metab. c,l, 413-415. 
3. I.inton,F.A., White, N., L,ira de Tincao, 0. an_i Jeffcoate, 5-L). (191;l) 

J.Endocrinol. 90, 315-322. 
4. Schaeffcr, J.M. and Hsueh, A.J.W. I19791 J.Riol.Chem. 254, ~606-5hOU. 
5. Cuiot, G. (lY58) in : Les Adenomes Hypophysaires (Guiot G. ed.) pp. 

165-18[1, Masson, Paris. 
6, . Peillon, F., Racadot, J., Olivier, L. and Vila-Porcile, E. (l'i801 in : 

Pituitary microadenomas (Faglia G., Giovanelll M.A. and Mar Leod R.M. 
(eds) pp. '11-1116 Academic Prrss London New-York. 

7. Bression, D., Rrandi, A.M., Martres, M.P., Nousbaum, A., Crsselin, F., 
Racadot, J., and Peillnn, F. (l'i80) J.Clin.Endocrinol.Metah, 51, 1037-1~1~~. 

8. YPO, T., Thorner, M.O., Jones, A., Lowry, P.J. and Resser, G.M. il'J7'11 
Clin.Endocrinol. II?, 123-130. 

ii . Peillnn, F., Cesselin, F., Garnirr, P.E., Brandi, A.M., Donnadieu, I,l., 
L'Hermite, M. and Dubois, M.P. (1'1711) Acta Endocrinol. (Copenhl 87,7111-71" 

10. Schinfeld, J., Tulchinsky, D., Schiff,I. and Fishman, J. (lUS0) 
J. Endocrinol.Metab. 50, 408-410. 

11. Franks, S., Lightman, S.L., MacLusky, N.J., Naftolin, F., Lynch, S.S., 
Butt, W.R. and Jacobs, H.S. (1961) Clin.Endocrinol. 15, 365-389. 

46 


