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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 solation of PG in doses
of 5, 10, and 15 mg/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 weight.
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 Silufol 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 ¢ 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-

0007-4888/93/0011-1403$12.50 ©1994 Plenum Publishing Corporation



1963. PHARMACOLOGY

Bulletin of Experimental Biology and Medicine, Ne 11,

1404

9+2¢ SFIE TSFELT | ETF4L8T | TPF08E | 8TF4GT | 1EFL0T | 8EF607 8%06 89F19¢ | 6EF0LE | €T+F061 | 8EFLIF 1 [onue)
L¥LL | 6LFIE | TOFTVL | 6EFSTT | TIFIVT | 0TFS01 | CTFLLT | 8SF6VT | TIF69 | 89FSEh | L6FGLY | 095257 | 98%6T¢ 01 Gl
SFET | LFIV | 0TF8ST | 8PFV0L | ¥P+94T | LTFIVL | TYFL8T | SOFVOL | 92+S6 | 9SFIvY | $8F6FF | £1F96T | 95 F8LE 1 01
9+07 6F7¢ 62F8T1 | 9EFE0T | LY+T6T | 6E+0G1 | YEFERT | STFTVT | €I+V8 | OGFGLY | 6SFFTF | £FF997 | 94F80¢ £l g
sud WS ad od Dl \EE uo Td WS ad od uo 1d
1yJrom
sprdijoydsoyq sprdiy ejof sprdijoydsoyq SpIdyy jel0] u 8 001/3w
‘asop D

ewse]d poojg

souRIqUIOW RSB

(wxw) 9d Jo uonoelup ~d'1 .1ye { g siey POZIWOIdBURAQ

ut (ewseid jo 1l po1 Ul 1o wRl0Id BURIqUIBIY eulse]d Jo Bui/Bu uy pesseidxi afe spidy]) ewiseld jo puU® snivi( Jo seuelquely ewiserd jo wonsodwon pidiy g ITdV]

‘Tonuod ay) 0} paredwod se ¢p'o>d suesw Ysueaise uy ouiesiApneydsoyd :Sud ‘sapieskiBin ol !sproe Ane] sey :yqd 'updwobuyds
‘NS ‘eurmejoueielipneudsoyd (g4 'suljoydidpneydseyd :Dq ‘tomsiseioyd yD !spidijoydsoyd jo wins :d s[ewue jo Isquinu o) seylubis ¥ :Z o[qe] Ul pue aId[] ‘90N

e AA S¥[¢ CSFEEL | €TFL8T [ IPF08E | 8TFLGT [ IEF40T | 8EF602 8¥06 89F19¢ | 6EF0LE [ ETF06T | BEFLIF Sl [ofjuod
£¥91 8FLY VP+6VT | vE+88T | 9P +56¢ | 9TF081 | 8TFO0LE [.BLFEL9 | 0168 | €9+ 1LG |.FLF66S | TEFS6Z | LOFIZS g S1
8461 9F8¢ JNEFT6C | CTF 18T | SEFOLY | CEFGIT [ C9FL8F |.99%89Y | PT+0L |.8SFO0LS |.08F019 |, ILFTZV | €SFOLY (4! 01
FF61 YA 9EFP61 |.8VF8IEC | LGF06F | 65F€9T | B9F6IE | 6EFG8E | €1F901 | €9%96F% | ¥OFVTF |.6G+90% | L8F08F I S
sud WS ad od ol \Z [fe) 1d WS ad od w0 1d
1ydtom
sprdijoydsoyg spidyy ei0] sprdijoydsoy spidi} fejol u 3 001/8w
‘os0p D{

ewsefd poojq

SOURIQUWIOW BUISB[]

(w=w) Od Jo uonoefu ~d'1 1R ¢ §7 s1BY POZIWO0IDOIIRAQ

ul ?Ewm:m Jo ~1 Q0] Wl 10 Uivlold suevlquN euse[d Jo @E\wi ut —u@wm@umuﬂm ole m—u_n:.d eursed jo pue snidif) JO sduUrIqUIN euse[d }o SOZ_wOn—EOU m:m:.._ ‘1 4T9V1



N. Yu. Tkacheva

tion 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 tendency 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 biomembrane and a concomitant decrease of
the molecular mobility of the protein components;
the permeability for ions and molecules was low-
ered in parallel.

Progesterone lowered the phospholipids/choles-
terol ratio by 40% (in a dose of 5 mg/100 g) and
by 60% (in doses of 10 and 15 mg/100 g weight),
which also attests to an increase in the viscosity
of the membrane bilayer due to the effect of the
hormone (Tabie 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
15mg/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 PG injection. But a significant increase
of the levels of cholesterol and phosphatidyletha-
nolamine (2-fold) is noted only when a dose of
10 mg/100 g is used, which correlates with the
changes of the lipid composition of the plasma
membranes.

The described effect of PG derives, first, from
its stimulation of lipogenesis in the liver and adi-
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pose tissue, enhancement of lipoproteinlipase activ-
ity, and inhibition of lipolysis [16]; furthermore,
it may have to do with the increase of insulin
secretion noted for administration of PG [17].

It may be assumed that PG modifies the re-
ceptor-transport systems of plasma membranes by
altering their lipid composition in the target cell.
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