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prolonged exposure of AFP-estrogen complexes to charcoal,
we believe that the techniques reported here (Millipore system)
allowed a more accurate determination of k_, for AFP.

Calculations of the k,; and k_, values for the AFP-estrogen
complex allowed independent determinations of the equilib-
rium association constants. Ratios of the rate constants yielded

1 The abbreviations used are: AFP, g-fetoprotein; FF, fetal fluid;
K,, equilibrium association constant; B,,., number of binding
sites: k4, association rate constant; k_;, dissociation rate constant.

2 This work was supported by NSF grant PCM-8109847 and by a
Grant-in-Aid of Research from Sigma Xi, The Scientific Research
Society.

3 Present address: Department of Reproductive Medicine and Biol-
ogy, University of Texas Medical School, PO Box 20708, Houston,
Texas 77025, USA.

4 Soloff, M.S., Creange, J.E., and Potts, G.QO., Endocrinology 88
(1971) 427.

S Swartz, S.K., Soloff, M.S., and Suriono, J.R., Biochim. biophys.
Acta 338 (1974) 480.

6 Nunez, E., Engleman, F., Benassayag, C., and Jayle, M.F., C. r.
Acad. Sci. Paris 273 (1971) 831.

7 Uriel, J., de Nechaud, B., and Dupiers, M., Biochem. biophys. Res.
Commun. 46 (1972) 1175.

& Nunez, E., Vallette, G., Benassayag, C., and Jayle, M. F., Biochem.
biophys. Res. Commun. 57 {1974) 126.

505

K, values for estradiol and estrone that were statistically iden-
tical to the K, values obtained for each estrogen from Scat-
chard analysis. Therefore, based on the results of Scatchard
analysis, k,, and k_; determinations, and independent K, cal-
culations, it can be concluded that AFP has binding affinities
and capacities that are identical for estradiol and estrone.

9 Benassayag, C., Vallette, G., Cittanova, N., Nunez, E., and Jayle,

M. F., Biochim. biophys. Acta 412 (1975) 295.

10 Oakes, D.D., Shuster, J., and Gold, P., Cancer Res. 32 (1972)
2753.

11 Abney, T.O., and Melner, M. H., Steroids 34 (1979) 413.

12 Abney, T.0O., Endocrinology 99 (1976} 555.

13 Scatchard, G., Ann. N.Y. Acad. Sci. 57 (1949) 660.

14 Korach, K.S., and Muldoon, T.G., Biochemistry /3 (1974) 1932.

15 Rodbard, B.E., Adv. exp. Med. Biol. 36 (1973) 289.

16 Payne, D.W., and Katzenellenbogen, J.A., Endocrinology 05
(1979) 743.

17 Toft, D.O., and Tomasi, T.B., Jr, Proc. Soc. exp. Biol. Med. 157
(1978) 594.

18 Radanyl, C., Mercier-Bodard, C., Secco-Millet, C., Baulieu, E. E.,
and Richard-Foy, H., Proc. natl Acad. Sci. USA 74 (1977) 2269.

0014-4754/84/050503-03$1.50 + 0.20/0
© Birkhiuser Verlag Basel, 1984

Decidual cell reaction in ovariectomized-adrenalectomized rats
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Summary. Enhancement of decidual cell reaction (DCR) following adrenalectomy was reversed by corticosterone as well as
indomethacin. The results suggest the adrenal involvement in DCR through uterine prostaglandin production.

Decidual cell reaction (DCR) can be induced by endometrial
traumatization or intrauterine oil instillation in pscudopreg-
nant as well as suitably hormone-primed rodents’. Previous
studies have suggested the involvement of prostaglandins
(PGs) in the induction of DCR* 7. Glucocorticoids, known to
inhibit synthesis and/or release of PGs in a cell culture sys-
tem®?, prevent estradiol-induced implantation in hypohysecto-
mized pregnant rats'’. However, possible in vivo effects of cor-
ticosteroids on decidualization have not yet been adequately
studied. The present experiments reveal the involvement of the
adrenals in DCR following instillation of oil into the ulerine
lumen in adequately sensitized ovariectomized adult rats.

Five groups of female rats of the T strain used in the present
study were maintained in a lemperaturc- and light-controlled
room (lights on from 05.00 to 19.00 h). The rats were ovariec-
tomized on the day of the first vaginal estrus occurring after
day 60 of age. 4 of the 5 groups were adrenalectomized at the
time of ovariectomy (AX-OX rats), while the adrenals were left
intact in the remaining one (OX rats). All the rats were given
s.c. injections of 3 mg progesterone (P) in 0.1 ml sesame oil for
7 consecutive days commencing on the day after the operation.
A single s.c. injection of 0.1 pg estradiol-178 (E,) in 0.05 ml oil
was given between 18.00 and 19.00 h on the 3rd day of the P
injection period. 16 h after the E, injection, 0.1 ml sesame oil
was instilled into the right uterine horn from its tubal end as a
deciduogenic stimulus. 2 of the 4 AX-OX groups were given
s.c. injections of 500 g corticosterone or 50 ug aldosterone,
each dissolved in 0.1 ml oil, twice daily (08.00 and 16.00 h)
during the P injection period. The remaining 2 groups receiv-
ing no corticoid were provided with 0.9% NaCl as drinking

waler, instead of tap water. 1 of these 2 groups were given s.c.
injections of | mg indomethacin in 0.2 ml oil, one 2 h before
and the other 6 h after oil instillation. On the day following the
last P injection, the animals were sacrificed. The weight of the
stimulated horn bearing deciduomata was usced to cstimate the
size of DCR. Data were analyzed by Student’s t-test and
Fisher’s exact probability test.

As shown in the table, both OX and AX-OX rats invariably
formed deciduomata. In the AX-OX rats, however, the treated
horn bore massive deciduomata along its entire length, 2-3
times heavier than in the OX rats with their adrenals intact
(p <0.001). 9 of 10 AX-OX rats formed deciduomata not only
in the treated horns but also in the contralateral untreated
horns. Thus, the absence of adrenals resulied in a marked in-
creasc in uterine responsiveness to the oil instillation stimulus.
Under the conditions of the present study, administration of
500 pg corticostcronce twice daily during the P injection period
significantly reduced the size of DCR in AX-OX rats
(p <0.001). There was no difference in mean weight of the
treated horns between OX rats with their adrenals and AX-OX
rats given corticosterone (0.2 > p > 0.1). However, the reduc-
tion in number of rats with positive DCR in the untreated
horns in latter group was not significant (p=0.151). By
contrast, all AX-OX rats given a similar treatment with 50 pg
aldosterone produced deciduomata in both treated and un-
treated horns, incidence and size of DCR being approximately
the same as in AX-OX rats receiving no corticoid (size of re-
sponse: treated horn, 0.6 >p > 0.4, untreated horn,
0.2 > p > 0.1; incidence in untreated horns: p = 0.588). These
results suggest that the increase in DCR following adrenalec-
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tomy is attributable to the shortage of circulating glucocorti-
coids rather than mineralocorticoids.

Evidence has accumulated suggesting the importance of PG
synthesis in initiation of DCR. Deciduogenic stimulus increa-
ses the uterine content of PGs®’. Administration of indome-
thacin, an inhibitor of PG synthesis'!, interferes with implanta-
tion and DCR*?. In the present study, if 2 injections of 1 mg
indomethacin were given, one 2 h before and the other 6 h
after intraluminal oil instillation, DCR was almost similar in
magnitude to that in OX rats with their adrenals intact
(0.2 > p > 0.1). None of the rats of this group formed decid-
vomata in the untreated horns. Therefore, it is not inconceiva-
ble that the increase in DCR in AX-OX rats as compared to
OX rats was due to an increased uterine PG production in the
former. Consistent with this view is the finding that glucocorti-
coids suppress the synthesis and/or release of PGs in a cell
culture system, mineralocorticoids being less potent in this re-
spect®®. Anyhow, the present findings suggest the involvement
of adrenal secretions in the regulation of DCR. Occasional
DCR occurring in the untreated uterine horns contralateral to
the treated ones has already been noted'?>-'. In the case of the
present experiments, transfer of instilled oil, possibly together
with PGs, from the treated horns to the contralateral ones via
the uterine cervix or diffusion of secondary effectors, possibly
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PGs, released from treated horns might be involved in the in-
duction of DCR in the untreated horns. Further studies are
needed in order to draw a final conclusion.

Deciduoma formation in rats ovariectomized and ovariectomized-adre-
nalectomized as adults

Group Positive response  Mean weight (mg =+ SE) of
Treated Untreated Treated Untreated
horns  horns horns horns

0OX 9/9 0/9 305.8+34.6 722+ 17

* 71

AX-0X 10/10  9/10%* 749.7 £ 40.4* (460.9 £ 68.1°

AX-OX 10/10  6/10%* 436.8 £ 64.4(**) 828+ 82

+ 500 pg CT® (385.8 £ 110.4)

AX-0X 7/ 7 T T** 792.0 + 36.6%*  (626.1 £ 65.3)

+ 50 ug AD®

AX-0X 770 T 229.4 + 304(**) 651+ 5.1

+ 1 mg IN®

AD, aldosterone; AX, adrenalectomy; CT, corticosterone; IN, indo-
methacin; OX, ovariectomy. * Mean weight of untreated horns bearing
deciduomata is given in parenthesis. ® Given twice daily for 7 days after
operation. © Given 2 h before and 6 h after deciduogenic stimulus.
* p < 0.01 and ** p < 0.001, significance of difference in DCR incidence
(Fisher’s exact probability test) and in mean weight of horns (Student’s
t-test) from OX group, (**) p < 0.001, from AX-OX group.
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Facilitation or inhibition of memory by morphine: a question of experimental parameters’
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Summary. The effects of morphine on memory are highly controversial. According to some investigators post-trial injections of
morphine facilitate memory. Others, however, have reported impairment of memory after morphine injections. To investigate the
extent to which this may be due to different experimental parameters, foot-shock intensity and dosage of morphine were sys-
tematically varied in a passive-avoidance task. It was found that post-trial administration of medium and relatively high doses of
morphine facilitate retention performance following moderate levels of foot-shock. Under other conditions of dose and shock

intensity, the drug was not effective or even impaired retention.

The discovery of the endogenous opiates®? has rekindied inter-
est in the effects of morphine on the central nervous system.
Many studies have been made of the influence of morphine on
learning and memory, but so far the results obtained have been
divergent.

Some authors have shown that post-trial treatment with opiate
agonists improves retention. Belluzzi and Stein’, Mondadori
and Waser®, and Stiubli and Huston® have all reported that
morphine, when given in relatively high doses, improves reten-
tion of a one-trial passive-avoidance situation. It also has been
demonstrated that an injection of morphine given after a one-
trial appetitive task facilitated its memorization.

Other investigators have found that retention is impaired by
morphine. Retention of a step-through passive-avoidance
task”? or of a shuttle-box avoidance task® has been shown to
be diminished by low post-trial doses of morphine. Similarly,
post-trial administration of Leu-enkephalin or beta-endorphin
resulted in poorer retention of a shuttle-avoidance task and
inhibited the habituation of rearing in response to an acoustic
stimulus!®12,

Contradictory results are not uncommon in the pharmacology
of memory'®. It has been shown that the effects of drugs on the
memory often depend on the nature of the task set'*'¢ and the
dose used!!®, Amongst others, Gold and van Buskirk" and



