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Effect of "propranolol on various parameters of estrogen stimulation in the'rat 'futerus1

A. Tchernitchin, X. Tchernitchin, A. Rodriguez, M. A. Mena, C. Unda, N. Mairesse and P. Galand

Laboratory of Experimental Endocvinology, Department of Experimental Morphology, University of Chile Medical School,
Santiago Novie, Cas. 21704, Corveo 27, Santiago (Chile), and Biology Unit, Institute of Intevdisciplinavy Reseavch,
Free University of Brussels Medical School, 115, boulevard de Waterloo, B—1000 Brussels (Belgiuwm), 25 April 1977

Summary. Pretreatment with propranolol does not modify the estrogen-induced uterine eosinophilia, the water imbibi-
tion effect, nor the increase in uterine RNA and protein content. This confirms the independence of these parameters
from the estrogen-induced early increase in uterine cAMP, since, when observed, the latter is suppressed by propranolol

pretreatment.

The role of adenosine 3/,5'-cyclic monophosphate
(cAMP) in estrogen action in the uterus still remains
unclear. It has been reported that the administration of
estrogen to ovariectomized rats provokes an early in-
crease in the uterine concentration of cAMP2: 2 and adenyl
cyclase activity% While there is controversy on this
point %6, there is agreement to the fact that even when
observed both responses can be prevented by the admin-
istration of DL-propranolol, a -blocking and membrane
stabilizing agent®4% 7. Exogenously administered cAMP
produces estradiol-like induction of several uterine
glycolytic enzymes® ® and an increase in the production
of a specific, estradiol-sensitive cervicovaginal anti-
geni® 11, Propranolol was found to inhibit the estrogen-
induced increase in the production of this specific cervico-
vaginal antigen!?, but failed to inhibit other parameters
of estrogen stimulation?>11,12, suggesting that cAMP is
involved in some but not all estrogenic responses.
Evidence has been published for the mediation of various
estrogenic effects by 2 different and independent mecha-
nisms 13-17, 2 separate receptor systems for estrogens were
found in the rat uterus: the cytosol-nuclear -2 and the
eosinophil 13; 14, 21-24 receptor systems. The cytosol-nuclear
receptor system is thought to be responsible, through a
2-step mechanism!8-20, for the genomic response, which
involves an increased transcription of mRNA and in-
creased protein synthesis in uterine cells. The eosinophil
receptor system was proposed by one of us'®1%17 to be
involved in some of the early estrogenic responses in the
uterus, such as water imbibition, increase in vascular
permeability, histamine-releasing and estrogen priming
effects.

To elucidate the possible role, if any, of cAMP in one or
both of the above-mentioned mechanisms of estrogen
action, and to determine whether or not one may dis-
sociate from them a 3rd mechanism of estrogen action
that would be mediated by cAMP, we studied the effect
of propranoclol on various parameters of estrogen stimu-
lation.

[STRE ROV} N

=)}

10
12
13
14

15
16

17

18

19

20

21

23

24

Acknowledgments, This work was supported by a contract of
the Ministére de la Politique Scientifique, within the framework
of the Association Euratom - University of Brussels — Uni-
versity of Pisa, and by grant 2015 from the Oficina Técnica de
Desarrollo Cientifico y Creacién Artistica of the University
of Chile.

C. M. Szego and J. S. Davis, Proc. nat. Acad. Sci. USA 58,
1711 {1967).

C. M. Szego and J. S. Davis, Molec. Pharmac. §, 470 (1969).
M. G. Rosenfeld and B. W. O’Malley, Science 768, 253 (1970).
B. M. Sanborn, R. C. Bhalla and S. E. Korenman, Endo-
crinology 92, 494 (1973).

U. Zor, Y. Koch, S. A. Lamprecht, J. Ausher and H. R. Lindner,
J. Endocr. 58, 525 (1973).

N. Dupont-Mairesse, J. Van Sande, J. Rooryck, A. Fastrez-
Boute and P. Galand, J. Steroid Biochem. 5, 173 (1974).

R. L. Singhal and R. Lafreniere, Endocrinology 87, 1099 (1970).
R. Lafreniere and R. L. Singhal, Proc. Can. Fed. Biol. Soc. 73,
14 (1970).

S. Kvinnsland and A. Abro, Experientia 28, 846 (1972).

S. Kvinnsland, Life Sci. 72, 373 (1973).

N. Dupont-Mairesse and P. Galand, J. Endocr. 65, 215 (1975).
A. Tchernitchin, Steroids 79, 575 (1972).

A. Tchernitchin and R. Chandross, J. Steroid Biochem. 4, 41
(1973).

A. Tchernitchin, J. Steroid Biochem. 4, 277 (1973).

A. Tchernitchin, J. Roorijck, X. Tchernitchin, J. Vandenhende
and P. Galand, Nature 248, 142 (1974). .

A. Tchernitchin, X. Tchernitchin and P. Galand; Differentiation
5, 145 (1976).

E. V. Jensen, T. Suzuki, T. Kawashima, W. E, Stumpf, P. W.
Jungblut and E. R. DeSombre, Proc. nat. Acad. Sci. USA 59,
632 (1968).

E. V. Jensen, T. Suzuki, M. Numata, S. Smith and E. R.
DeSombre, Steroids 73, 417 (1969).

E. V. Jensen and E. R. DeSombre, A. Rev. Biochem. 47, 203
(1972).

A. Tchernitchin, Steroids 70, 661 (1967). .

A. Tchernitchin, L. Tseng, W. E. Stumpf and E. Gurpide, J.
Steroid Biochem. 4, 451 (1973).

A. Tchernitchin, X. Tchernitchin, P. Robel and E. E. Baulieu,
C. r. Acad. Sci. Paris, ser. D 280, 1477 (1975).

A. Tchernitchin and X. Tchernitchin, Experientia 32, 1240
(1976).

Effect of propranolol on the estrogen-induced uterine eosinophilia and other parameters of estrogen stimulation, 6 h after the administration

of 30 g estradiol-17 $/100 g b. wt

Parameter of estrogen stimulation

Experimental condition

Control Propranolol Estrogen Propranclol 4 estrogen
Total number of uterine eosinophils 30 4+ 11 127 4 64 26333 4 1825 31423 4 3298
Uterine wet weight in percent of controls 100 4 9.3 101.6 4+ 11.2 203.9 4 229 209.3 4 14.1
Uterine protein/DNA in percent of controls 100 + 2 101 + 2 128 4 7 121 4 5
Uterine RNA/DNA in percent of controls 100+ 5 103 + 7 127 + 9 127 + 7
Uterine glycogen/DNA in percent of controls 100 + 16 95 415 134 4 32% 102 - 17%

*Not significant, as compared to controls.
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Material and methods. Female immature rats, weighing
50 g, were used in the present experiments. A solution of
estradiol-17 § in 59, ethanol-saline was injected into the
jugular vein under ether anesthesia, using a dosage of
30 pg/100 g b.wt. The control rats were similarly injected
with equal amounts of the vehicle. The propranolol-
treated animals were i.p. injected with 50 ug DL-propran-
olol {in saline)/100 g b.wt 20 min prior to the estrogen or
vehicle injection.

The animals were killed 6 h after estrogen (or vehicle)
administration and the uteri excized. The right uterine
horn was used for biochemical studies and the left uterine
horn was fixed in neutral formalin for subsequent his-
tological studies’.

The following parameters were measured for each animal:
uterine wet wt, DNA 2%, RNA 26, protein?’ and glycogen 28
content, and total number of uterine eosinophils?®, The
increases in uterine wet wt, RNA per unit of DNA, pro-
tein per unit of DNA and glycogen per unit of DNA were
expressed as percent change over the controls. The
uterine eosinophilia were expressed as the total number
of eosinophils in the uterus.

Results. DL-Propranolol, injected i.p. 20 min prior to the
estrogen injection, does not block the estrogen-induced
uterine eosinophilia, the uterine wet wt response or the
estrogen-induced increases in uterine RNA and protein
contents (p < 0.001, p < 0.01;, p < 0.025 and p <C 0.05
respectively as compared to controls without estrogen
injection) (table). The differences in glycogen content
between estrogen and estrogen --propranolol-treated ani-
mals, as well as those between control and estrogen-
treated animals, are mnot statistically significant
(p > 0.05) (table).

Discussion. Our results show that a pretreatment with
propranolol does not block the estrogen-induced uterine
eosinophilia, the water imbibition effect nor the increases
in uterine RNA and protein contents. It was previously
shown that a similar pretreatment with propranolol sup-
presses the estrogen-induced increase in uterine cAMP3: 7,
Therefore, it can be assumed that the estrogen-induced
uterine eosinophilia and the water imbibition effect
(proposed by one of us to be mediated by the eosinophil
receptor system?!3:1517) and the estrogen-induced in-
creases in uterine RNA and protein contents (generally
considered to be mediated by'the cytosol-nuclear estrogen
receptor system?8-20) are independent of the estrogen-
induced increase in uterine cAMP content.

Specialia

1537

The differences in glycogen content between estrogen and
estrogen 4propranolol-treated animals were not statisti-
cally significant in our experiments (p > 0.05). It was,
however, previously shown that exogenously adminis-
tered cAMP produces an estradiol-like induction of sev-
eral glycogenolytic enzymes® ® and that theophylline, a
drug that promotes cAMP accumulation by inhibiting
phosphodiesterase, potentiates the action of submaximal
doses of estradiol on several uterine glycogenolytic en-
zymes?®. This suggests that cAMP is involved in this
estrogenic effect, probably as a separate mechanism of
estrogen action. Our previous studies with cortisol-treated
animals have also demonstrated the independence of the
glycogen effect from estrogen-induced uterine eosino-
philia3®; and our experiments with estradiol and estriol
have suggested the possibility that the glycogen effect is
independent of the cytosol-nuclear estrogen receptor
system?3L,

Our previous studies have shown that cortisol drastically
decreases the estrogen-induced uterine eosinophilia and
water imbibition responses®°. It was suggested that the
cortisol-induced blood eosinopenia limits the number of
eosinophils entering the uterus after estrogen administra-
tion, thereby limiting all estrogen responses assumed to
be dependent on the eosinophil estrogen receptor system
(i.e. water imbibition effect)?’. Alternatively, the lyso-
some membrane-stabilizing properties of cortisol could
account for this antiestrogenic effect of cortisol32. Our
present results permit us to discard the latter possibility
since propranolol, a drug with lysosome membrane-
stabilizing properties similar to cortisoll, failed to inhibit
both the uterine eosinophilia and the water imbibition
estrogenic effects.
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Reversal of metamorphosis in mealy bugs treated with juvenile hormone-active

insect growth regulator?
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Summary. Anal pore-plates are a typical adult characteristic of male mealy bugs. Nymphs treated with a juvenile
hormone-active insect growth regulator moult several times into intermediary forms between nymph and adult. The
number of the anal pores is reduced during each of these supernumerary moults.

The postembryonic development of the mealy bugs is a
rather complicated process. The first 2 larvel stages of
both sexes are similar; in the females even the 3rd and
4th instars — the latter may be regarded as being the
neotenic adult — still retain the same basic form. The
male larvae of the 3rd and 4th instars, called pronymph
and nymph, develop the wing buds as the first adult
characteristics. The ventral part of the anal segment
remains, however, still smooth as in younger instars
(figure 1). The nymph moults into the adult male which

is, besides the fully developed wings, characterized by
2 plates on the ventral side of the anal segment with
numerous pores (80-100) (figure 2).
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