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Selected Summaries

Cross-talk between peptide- and steroid-mediated
signalling pathways: Clinical implications

Grazzini E, Guillon G, Mouillac B, Zingg HH. (Laboratory of
Molecular Endocrinology, Royal Victoria Hospital Research
Institute, McGill University, Montreal, Quebec, Canada; Unite
INSERM U469, Centre de Pharmacologie-Endocrinologie,
Montpellier, France.) Inhibition of oxytocin receptor function by
direct binding of progesterone. Nature 1998;392:509-12.

SUMMARY
Ligandsof hormone molecules either bind to the cell surface receptors
or intracellular receptors based on their chemical nature. Because
most peptides are hydrophilic, they are unable to cross the membrane
and signal through membrane receptors. Steroids, on the other hand,
being lipophilic, cross the membrane and elicit changes in gene
expressionbybindingto intercellular receptors. Progesterone (steroid)
and oxytocin (peptide) are two hormones which have opposite effects
onuterine smooth muscles. Progesterone is essential for maintenance
of pregnancy while oxytocin induces uterine contractions. The
authors of this paper have demonstrated the involvement of non-
genomic mechanisms in progesterone-mediated decrease in uterine
sensitivity to oxytocin. They have shown that progesterone (P4)

inhibited the binding of the oxytocin receptor-specific ligand to the
oxytocin receptor (OTR) of parturient rat uterus. P4 also produced a
dose-dependent reduction in oxytocin binding to recombinant rat
OTR expressed in CRO cells while it has no effect on the binding of
vasopressin to the vasopressin receptor. Does P4 really act on the
outside of the cell? Yes, it does. They have excluded the possibility
of a cytoplasmic site of P4 action by demonstrating the inhibition of
oxytocin binding to intact OTR-expressing CHO cells by P4 coupled
to bovine serum albumin. Also, the specificity of the P4 effect was
shown to be determined by the OTR.

The OTR belongs to the large class of membrane-bound receptors
that relay their signals through guanine-nucleotide (G) binding
proteins to intracellular target proteins. The authors have studied the
effect of P4 on OTR signalling functions, i.e. production of inositol
triphosphateand increase inthe concentrationof intracellular calcium.
P4 inhibited both the functions in a dose-dependent manner.

In rats, the binding of oxytocin to OTR as well as signalling were
specifically inhibited by ligands specific for progesterone receptor
(both agonists and antagonists); other steroids did not affect these
parameters. The human OTR was different from rat OTR with respect
to the ligand-binding properties. The binding of oxytocin to human
OTR was inhibited by a P4 metabolite, 5p-dihydroprogesterone but
not by P4•

COMMENT
Parturition is influenced by both peptide and steroid hormones.
Oxytocin, a peptide, is considered to play an important facilitatory
role in parturition and is the drug of choice for the induction of
labour. Steroid hormones such as oestrogen and progesterone
modulate the sensitivity ofthe uterine smooth muscle to oxytocin
(OT). With advancement of gestation the plasma concentration of
oestradiol (E2)increases and is maximum on the day of parturition
while there is a decline in P4 concentration, especially during the

last 2 to 3 weeks. The changes in the ratio of plasma E2to P4 most
closely parallel the changes in sensitivity of the uterus to OT and
its binding to the OTR. The progressive domination by E2 is
responsible for the increase in myometrial excitability, myometrial
sensitivity to OT and the capacity to elaborate prostaglandins in
the foetal membranes. P4, on the other hand, is essential for estab-
lishing and maintaining pregnancy by decreasing uterine sensitivity
to OT. According to Csapo et al., withdrawal of P4 at term is the
main factor in lowering the myometrial threshold for OT. IA sharp
decline inplasma P4 prior to delivery supports this view. 2However,
the molecular mechanisms associated with this function are
poorly understood. This paper by Grazzini et al., nevertheless,
provides a deeper insight into the molecular cross-talk between P4

and ~T. They have demonstrated that P4 inhibits OT function by
directed binding to the cell surface OTR of the parturient rat uterus
and the recombinant rat OTR expressed in CHO cells. By this
mechanism, P4 perhaps keeps a check on the uterine contractile
activity during gestation and a sudden fall in P4 concentration is
associated with uterine contractions at the time of labour.

It has been well established that P4 and OT act by binding to
specific receptors. P4 being a steroid, acts at the genomic level by
binding to nuclear receptors and modulates the expression of
specific target genes while OT signals through membrane receptors.
Steroids can also influence signalling pathways within the cell, in
a transcription-independent fashion through their intracellular
receptors. 3.4 The paper by Grazzini et at. describes an interesting
mechanism of interaction between steroid and peptide hormone
signalling pathways occurring on the cell surface. The non-
genomic effects of P, and its derivatives have also been described
on receptors of gamma amino benzoic acid, NMDA and acetyl-
choline.>? The inhibition of OTR-binding and signalling are
highly receptor- and steroid-specific. Of the natural steroids, only
P4 inhibited both the functions of the rat OTR. Like P4, synthetic
progestin R5020 and antiprogestin RU486 (mifepristone, a post-
coital c ntraceptive) also inhibit OT binding to the rat OTR. The
P4 binding function decreases the binding capacity ofOTR for OT
without affecting its binding affinity. P4 not only inhibits OT
binding, it also inhibits the signalling function of OTR. It is
interesting to note that the inhibitory steroid for human OTR is a
P4 metabolite, 5~-dihydroprogesterone (5~-pregnane 3,20 -dione
5P-DHP) and not P4• 5~-DHP is one of the P4 metabolites which
is excreted in trace amounts and its physiological significance
was not known till now. This finding indicates that P4 metabolism
is very precisely regulated in humans during gestation and labour
and affects sensitivity of the uterus to ~T. Further, it would also
be interesting to know whether 5~-DHP levels correlate with the
progress of pregnancy and whether this metabolite has a prognostic
value in the management of patients with increased risk of
abortion due to hormonal imbalance.

Premature birth is the single largest cause of perinatal morbidity
and mortality. Prevention of premature parturition is indicated in
selected individuals. Although the mechanism that triggers preterm
labour and the role of OT in the initiation of labour have not been
established, there is strong evidence implicating an autocrine or
paracrine role of OT in labour. Thus, blocking of uterine OTR is
one logical approach in the prevention of preterm labour. Atosiban,
an OTR antagonist, is under clinical trial for its tocolytic action.
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Since atosiban also binds vasopressin VIa receptor, it may
compromise the patients' ability to maintain arterial blood pressure
during haemorrhage, thus representing an undesirable side-effect.
If premature delivery occurs during OT antagonist tocolytic
therapy, the patient is at risk." Grazzini et al. have shown that
unlike the OTR antagonist, P4 inhibits binding at the OTR and not
at the V1a receptor. Besides, this study also suggests the possibility
of developing drugs which mimic the inhibitory effects of 5~-
DHP in antagonizing the effects of OT in preterm labour. Such an
approach would cause fewer side-effects as compared to the
currently used ~2 adrenergic receptor agoniists, Ca2+ channel
blockers and prostaglandin inhibitors which have widespread
actions. 9

Besides uterine contraction, milk ejection is also a function of
OT and depends on the critical level of OTRs on the myoepithelial
cells. Soloff et al. have reported that the uterine OTR undergoes
a rapid and brief up-regulation around term whereas the mammary
gland OTR undergoes a slow but consistent rise throughout
gestation and remains elevated throughout lactation. 10 Although
the profile of the OTR is different in the uterus and mammary
gland, the blockage of OTR for prevention of preterm labour is
likely to affect milk ejection. However, it will be interesting to
know the clinical outcome of such an approach.

Switch therapy: An economical strategy for treating
lower respiratory tract infections

Nathwani D. (Infection and Immunodeficiency Unit, Dundee
Teaching Hospitals NHS Trust, Dundee, Scotland.) Sequential
switch therapy for lower respiratory tract infections: A European
perspective. Chest 1998;113:211S-18S.

SUMMARY
Switch therapy refers to the practice of identifying patients who
would be expected to resolve their lower respiratory tract infection
after changing from inpatient and parenteral therapy to outpatient
and oral antibiotic therapy. The driving force behind switch therapy
is economicbut its success depends on the timing of the switch to oral
agents and the choice of agents. Most patients can be switched after
48-72 hours in hospital. However, six clinical criteria may be used
to guide the timing of the switch: (i) no clinical indication for contin-
uing intravenoustherapy; (ii) noabnormal gastrointestinal absorption;
(iii) patient is afebrile for at least 8 hours; (iv) cough and respiratory
distress are improving; (v) white cell count is returning to normal;
and (vi) the C-reactive protein is returning to normal. The choice of
antibiotics is usually empirical and may be based on the severity of
the infection. The American Thoracic Society guidelines in 1993
recommended that a fluoroquinolone, doxycycline, trimethoprim or
chloramphenicolbe started whenparenteral therapy wasdiscontinued,
regardless of severity. However, the European practice may differ
favouring amoxicillin and clarithromycin if the lower respiratory
tract infection is not severe and a combination of ciprofloxicinl
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amoxicillin or co-amoxicillin/clarithromycin if it is. Several doubts
have been raised including the ability of patients to achieve adequate
tissue absorption of the antibiotics-a question which is likely to be
answered indirectlyby outcomeor directly bykinetic studies. Concern
was also shown over the emergence of antibiotic-resistant organisms
duetothebroadspectrumagentsusedand thevariabilityof compliance.
A multi-disciplinary team is advised to educate others on the
appropriate use of antibiotics and monitor the outcome of this
strategy to minimize complications.

COMMENT
Some common practices are being re-evaluated to reduce the cost
of health care. One practice which has undergone such scrutiny is
that of committing patients to prolonged (7-10 day) in-hospital,
intravenous antibiotic therapy for lower respiratory tract infections.
The origin of this practice is rooted in the erroneous belief that oral
therapy cannot be as effective as intravenous therapy and that if
someone is begun on one antibiotic they could only be switched
to a different form of the same one. Newer antibiotics with broader
spectrum and longer half-life have given practitioners numerous
choices which render these concerns obsolete. I Perhaps equally
important is the revelation that the rich vascular supply of the
lungs enables effective antimicrobial therapy to be achieved at
lower antibiotic levels.? Even bacteraemic patients are likely to
improve with very limited parenteral or exclusively oral antibiotics
unless there is a collection, such as an abscess or necrotic area, or
metastasis of the infection.

Advantages of this practice go beyond cost reduction. In a
survey in North America, patients with community-acquired
pneumonia would have preferred to be treated as outpatients. 3


