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models. gonadotrophin-inhibitton and receptor athnity 
studies have been used to describe the biological effect of 
cstrogcn. The use of inducible plasma proteins in compari- 
son has scvcral advantages. Changes in concentration re- 
llcct the “oiferent” expression of steroid influence. Factors 
like intestinal absorbtion protein-binding. receptor affinity 
and intr~l~~llul~;r metabolism are included in the net result 
of an incrcascd protein synthesis. The estrogenic effect can 
bc directly followed and quantified in patients scra. An 
estrogen inducible plasma protein (PZP) was used in a 
study of estrogenic potency. A total of 21 I women were 
followed before and during treatment with 1 I different 
cstrogenic preparations. The serum concentration of PZP 
after an initial induction phase reached a stable plateau 
lcvcl. The plateau level was taken as a parameter for estro- 
gcnic potency. An estrogen index ror the different prep- 
arations was constructed. 

82. Steroid hormone binding to cytoplasmic receptors: addi- 
tivity of the relative biting affinity (RBA) increments 
caleulnted for iadividuaf ~~tit~~s 
LEPITARD. G.. MORNON. J. P., DELETTR~. J.. OJASOO, 
T.* and RAYNAUV. J. P..* Laboratoire de Cristallogra- 
phie. Univcrsite P. % M. Curie. 75230 Paris. France 
and *Centre de Rccherches Roussel-Uclaf. 93230 
Romainville. France 

A close e~min~ltion of steroid conformations has revealed 
that. apart from a few exceptions. they are conditioned 
by a handful of basic structural elements which once 
assembled are subject to little further modification. If the 
zones of a receptor which are involved in binding possess 
only moderate adaptability, this structural stability of the 
steroid molecule might be reflected in additivity of binding 
properties and consequently of parameters such as relative 
billdina ahinities (RBA). The RBA is a measure of the dis- 
placing power of one ligand with respect to another 
(usually the endogenous ligand) in relation to a particular 
receptor. By comparing the RBAs of pairs of molecules 
differing by the same substituent for 5 different steroid hor- 
mone receptors (estrogen (ES). progestin (PG). androgen 
(AND). mine&o- (MINI and gluco-corticoid (GLU)). 
mean R?iA increments were deduced for this substituent 
for each receptor. On the basis of these data an approxima- 
tion of the RBA of any molecule could be calculated by 
adding the RBA increments corresponding to all its substi-. 
tuents. A comparison of these calculated RBAs with 
measured RBAs revealed a good correlation for the PG. 
AND. MIN and GLU receptors. which bind primarily 
3-k& 4ene steroids. and for the ES receptor. which binds 
nearly exclusivelv compounds with a phenol A ring. This 
remarkably pred-ictive. yet very simple. method based on 
additivitv gives a first approximation of the RBA of a mol- 
ecule which could be further improved by deducing RBA 
increments by comparing steroids differin by more than 
one substituent-by computer rather than manual analysis. 

83. Lack of receptor biadiag specificity of steroids related 
to their conformational mobility 
DELETTR~, J.. MORNON. J. P.. LEP~CARD. G. 01~~00, 
T.* and RAYNAUD, J. P..* Laboratoire de Cristallogra- 
phie. Universite P. & M. Curie. 75230 Paris. France 
and *Centre de Recherches Roussel-Uclaf, 93230 
Romainville. France 

Unsaturated 84.9 and 649.11 steroid hormones with a 
keto group in position 3 and a hydroxy proup or lactonic 
(or spirosultine) ring in position 17/I, with or without 
methyl substituents in position 172.18 and/or 7%. tend to 
compete signiticantly for specific binding to several steroid 
hormone receptor proteins (progestin (PC). androgen 

(AND). mineralo- (MIN) and gluco-corticoid (GLU)). If 
the interaction between ligand and receptor is compared 
to a lock and key fit, the presence of several common 
structural features among ligands binding IO different 
receptor proteins suggests a close affiliation among these 
proteins. The ability of any one ligand to bind effectively 
to more than one receptor implies a de8ree of conforma- 
tional adaptability exceeding that of the natural hormones. 
The molecular flexibility and mobility of several A4.9 and 
A4.9.1 I unsaturated steroids was established by X-ray crys- 
tallography and by molecular geometry calculations. e.g. 
R 2323 (13-ethy1-17-hydroxy-18,19-dinor-17a-pregna- 
4.9,1 I-trien-20-yn-3-one) which binds to the PG. AND and 
GLU receptors, has 5 inde~ndent molecular conforma- 
tions with a total flexibility covering 3.3 A: between-con- 
formation transition energy is less than 2 kcals and there- 
fore far less than that necessary for binding to these recep- 
tors (K, _ 10m9 M). On the basis of these data on unsatur- 
ated derivatives and also on other substituents affecting 
receptor binding specificity, the regions of interplay (hydro- 
gen bonds. van der Waals forces) between a ligand and 
the receptor corresponding to a particular hormone class 
have been defined. 

84. Heterogeneity of glucocorticoid binding sites: a classi- 
cal aod a unique binder in bovine tissues 
DO. Y. S.. LOOSE. D. and FELDMAN, D.. Stanford Uni- 
versity. Stanford. CA 94305. U.S.A. 

Bovine tissues were found to possess two separate cyto- 
plasmic binding sites for glucocorticoids. The first. (GR) 
appeared tErbe a classical glucocorticoid receptor: high 
affinity [‘HI-triamcinolone acetonide (TA) 
(K* . 5 nM). low capacity (240fmolimg protein). and the 
usual sequence of steroid specificities TA > dexametha- 
sone (DEX) > B > PROG > T = E,. The second. (X) also 
had a high affinity for [‘HI-DEX (K,, * lOnM), but had 
a higher-capacity- (4Offmol/mg), and failed to bind TA 
IDEX > PROG > B 2 T = E, = TA). In addition, X was 
uniquely stable to treatments which destroyed GR: heat. 
pronase and trypsin. Both GR and X were present in 
several bosine organs including thymus. liver, adrenal cor- 
tex. and adipose tissue: neither was present in plasma. 
C3H]-TA and E3H]-DEX entered the nucleus. Unlabelled 
TA blocked [“HI-DEX transfer. indicating all nuclear 
uptake was via CR. Further proof that GR was the true 
receptor was obtained in thymocyte function studies where 
TA was as potent as DEX in inhibiting r3H J-uridine incor- 
poration. In conclusion. GR resembles glucocorticoid 
reeeptors in other species. X is heat and protease resistant. 
and discriminates between TA and DEX. The function of 
this unique site is yet to be determined. 

85. Eodometrial membranesteroid hormone interaction: 
fluoresceace probe analysis 
GANGULY. S.. NAG. S. and GHOSH. J. J.. Department 
of Biochemistry. Calcutta University. Calcutta-7~19. 
India 

Studies on the effects of steroid hormones on the endome- 
trial mitochondria show that there is a qualitative alter- 
ation in the membrane when it transforms from the proli- 
ferative to the secretory phase. Interaction of fluorescence 
probe. ANS. with the mitochondria is affected by steroids. 
In the proIiferative phase K, is high but in the secretory 
phase. K, is very low. keeping limiting fluorescence un- 
affected. iu vitro effects of steroid hormones and their de- 
rivatives show that progesterone increases the limiting flu- 
orescence without changing K, whilst oestrogen. medroxy- 
progesterone acetate and norethisterone acetate increase 
#, of ANS interaction. and limiting fluorescence is slightly 


