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The first stage in the mechanism of transforma- 
tion of a hormonal signal into a biological re- 
sponse of a cell is binding of the hormone with 
receptors on the plasma membranes of the target 
cell. There are specific binding sites on X. laevis 
oocytes and human sperm cells for progesterone 
(PG) immobilized on an inert carrier [6,7]. The 
parameters of specific binding of PG with plasma 
membranes of uterine cells have been studied in 
rats [8]. 

Lipids and phospholipids play an important 
role in the molecular organization and function of 
biological membranes. The hormone-dependent  
growth of tumor cells is accompanied by changes 
of the lipid composition of cell membranes [15]. 
Many human tumors exhibit a decrease of the 
phosphatidylcholine and an increase of the choles- 
terol contents [1,10], which correspond to a change 
of the lipid spectrum of the blood plasma in 
neoplasias [14]. The content of sex hormones in 
the blood correlates with the degree of develop- 
ment of the tumor process in the uterus [3,11]. 

We showed that estradiol and hydrocortisone 
change the spectrum of lipids and phospholipids 
of plasma membranes of uterine and hepatic cells 
in rats [4,5]. The effect of PG on the lipid com- 
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position of membranes of target cells has not been 
studied. 

MATERIALS AND METHODS 

Experiments were carried out on 80 female rats 
weighing 110-140 g. Oil solution of PG in doses 
of 5, 10, and 15 rag/100 g weight was injected 
i.p. on the 4th day after ovariectomy, performed 
using the Kirshenblat method [2]. Control animals 
were injected with 0.2 ml solvent per 100 g wei-Oht. 
Animals were decapitated under ether anesthesia 24 
and 48 h after injection. The uteri were freed of 
adipose and connective tissue and the plasma mem- 
branes were isolated using the Lintner method [12]. 
Extraction of membrane and plasma lipids was 
performed after Folch [9]. For determination of 
the composition of the lipids, thin-layer chromatog- 
raphy was performed on Sflufol 254 UF plates in 
the following systems: n- hexane:diethyl ether:glac- 
ial acetic acid (80:20:2) and chloroform:metha- 
nol:water (65:25:4). Chromatograms were analyzed 
using an EGR-65 densitometer (Germany). Protein 
was determined after Lowry [13]. The results were 
processed statistically using the Student t test. 

RESULTS 
The experimental data are listed in Tables 1 and 
2. An increase of the free cholesterol level in the 
plasma membranes is noted 24 h after PG injec- 
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t ion in doses of  5 and 10 mg/100 g (twofold in- 
crease) and in a dose of  15 mg/100 g (by 50%). 
There was only a t endency  for the cholesterol  
level to rise in the  plasma membranes of  rat uter- 
ine cells 48 h after administration of PG,  what-  
ever dose was used (Table 2 ) .  

A rise of  the level of  cholesterol in the mem- 
brane is accompanied  by  changes of  its character- 
istics, namely  by  an increase of  the viscosity of  
the b iomembrane  and a concomitant  decrease of  
the molecular  mobility of  the protein components;  
the permeabil i ty for ions and molecules was low- 
ered in parallel. 

Progesterone lowered the phospholipids/choles- 
terol ratio by  40% (in a dose of  5 rag/100 g) and 
by  60% (in doses of  10 and 15 rag/100 g weight), 
which  also attests to an increase in the viscosity 
of  the membrane  bilayer due to the effect of  the 
hormone  (Table 1). 

Progesterone in a dose of  5 mg/100 g weight 
does not  cause significant changes in the spectrum 
of  phospholipids. The content  of  the main struc- 
tural phospholipids of  cell membranes, namely pho- 
sphatidylcholine and phosphatidylethanolamine, ri- 
ses 65 and 50%, respectively (Table 1), 24 h af- 
ter administration of  hormone in doses of  10 and 
15 mg/100 g. There are no changes as compared to 
the control  in the phospholipid spectrum of  plas- 
ma membranes of  uterine cells 48 h after injection. 

The lipid spectrum of the plasma also changes 
24 h after P G  injection. But a significant increase 
o f  the levels of cholesterol  and phosphatidyletha- 
nolamine (2-fold) is no ted  only when a dose of  
10 rag/100 g is used, which correlates with the 
changes of  the lipid composi t ion of  the plasma 
membranes.  

The described effect of PG derives, first, from 
its stimulation of  lipogenesis in the liver and adi- 

pose tissue, enhancement of  lipoproteinlipase activ- 
ity, and inhibition of  lipolysis [16]; fur thermore,  
it may  have to do with the increase of  insulin 
secret ion noted for administrat ion of  P G  [17]. 

It may  be assumed that P G  modif ies  the re- 
ceptor- transport  systems o f  plasma membranes  by 
altering their lipid composi t ion  in the target  ceil. 
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