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“The Robing of the Bride ”, oil on canvas, 1940, Max Ernst, Peggy Guggenheim Collection,
Venice



What does one make of the German Dadaist and Surrealist, Max Ernst’s most enigmatic
work, “The Robing of the Bride?”. It resides in the Peggy Guggenheim collection in Venice
and is a startling and disorientating work. The basic image is that of a bride robing for her
wedding day, but after that introduction, it’s anybody’s guess what this Surrealist work is
meant to be saying. Like all the Surrealists of the 1930s and 1940s, Ernst was intensely
interested in the works of Sigmund Freud. As Freud used “science” to try and understand
the subconscious mind, so the Surrealists used Art to do the same. Necessarily, a Surrealist
work will mean different things to different people, if indeed it means anything at all. Ernst
was ambivalent about his own marriage, probably it was more of a marriage of
convenience, as a German refugee escaping the Nazis who would have viewed his work as
“degenerate”, it helped him to remain in the United States. He had emerged from the First
World War deeply traumatized, and came to reject the social and cultural conventions of his
generation, protesting and mocking them first in the form of the bizarre Dadaist movement,
then later by engaging the Surrealist movement. He sought to explore universal truths,
unencumbered by history, culture, tradition, religion or conventions.

In the “Robing of the Bride” we see a work clearly crammed with symbolism of one sort or
another, which obviously had meaning to Ernst, but as he never explained the work (at least
to the general public) a large amount of ink has been spent in trying to interpret its obscure
meanings. Views vary widely, some plausible, some much less so, but perhaps one theme
rings true at least, and that is ambiguity! The figures themselves are ambiguous, half
human, half animal to varying extents. The bride, thought to represent his then lover, the
Surrealist Artist, Leonora Carrington, is robed in her wedding dress, an enormous
feathered headdress and cape. Both Leonora and Ernst were heavily into surrealist birds,
though no one really knows why. If the bride is Leonora, then the Egyptian deity type
creature beside her is probably Ernst himself, though they never did end up marrying. He
did marry eventually though, to another Surrealist painter, Dorothea Tanning, as well as to
Peggy Guggenheim for a short while. The bird like self-portrait, if that is what it is, could be
seen as a stork, well known symbol of fertility. He holds his arrow - well known phallic
symbol - that directs our gaze to a region he most desires. But the arrow is broken. And is
the bride merely being modest with her strategically placed hand, or is she rejecting Ernst’s
arrow! Max and Dorothea made conscious decisions not to have children. The bride herself
is mysteriously cloaked. Her face is hidden, all we see is a single eye that is directed toward
another naked female - perhaps a rival for Ernst’s affections? Her left hand pushes her rival
away. Most mysterious of all perhaps is the elaborate owl like head dress with eyes of its
own. It gazes straight back at the viewer in an almost confrontational manner, “What are
you looking at?”, it seems to be saying! The background reminds us of a de Chirico, whom
Ernst much admired. A medieval setting perhaps, with lonely shadows and passageways
leading to unknown places; most mysterious and most melancholy! Done in Ernst’s
“decalcomania” method, we see the traditional portrait of the bride hanging on the wall in
the background. Most unsettling of all however is a small child-size green demon type
creature in the bottom right hand corner. Nothing more ambiguous in the work than this
little monster, a weeping, multi-breasted, pregnant, hermaphrodite! A symbol, some have
said, of the grief of lost sexual freedom that marriage supposedly entails.

Spironolactone is a modestly effective adjunctive agent in the treatment of hypertension,
heart failure and cases of hyperaldosteronism. It should not however be taken in pregnancy,
as an uncertain risk exists for the production of an Ernstian type offspring.



SPIRONOLACTONE

Introduction
Spironolactone is an aldosterone antagonist.

It is a mild diuretic that does not promote loss of potassium into the urine, (and hence is
known as a “potassium sparing” diuretic).

It is used primarily in cases of hyperaldosteronism (primary or secondary) and as adjunctive
therapy in hypertension and heart failure.

It also has some mild antiandrogenic effects.

History

Spironolactone was introduced to clinical practice in 1959.

Chemistry

Spironolactone, also known as 7a-acetyl-thio-spirolactone, is a steroidal 17a-spirolactone,
or more simply a spirolactone.

It is essentially a derivative of progesterone, itself also a potent anti-mineralocorticoid.
Classification
The principle classes of diuretic agents include:
1. The thiazides:

° Bendroflumethiazide

° Chlorothiazide

° Hydrochlorothiazide

° Chlorthalidone

° Indapamide

° Methyclothiazide

° Metolazone
2. The loop diuretics:

° Frusemide



° Bumetanide

° Ethacrynic acid
3. The potassium sparing diuretics:
° The aldosterone antagonists:
v Spironolactone
v Eplerenone
° Direct sodium channel blockers in the distal tubule:
v Amiloride.
v Triamterene
4. The carbonic anhydrase inhibitors:
° Acetozolamide
5. The osmotic diuretics:
° Mannitol

Preparations

Spironolactone as:

Tablets:
° 25 mg
° 100 mg

Mechanism of Action

Spironolactone is a specific pharmacological antagonist of aldosterone, acting primarily
through competitive binding of receptors at the aldosterone dependent sodium potassium
exchange site in the distal convoluted renal tubule.

It therefore causes increased amounts of sodium and water to be excreted, while retaining
potassium, (the opposite effect of aldosterone).

Spironolactone also has moderate antiandrogenic activity in humans by inhibition of the
interaction between dihydrotestosterone and the intracellular androgen receptor.



It also inhibits several steps in ovarian steroidogenesis resulting in lowered plasma levels of
testosterone and some other weak androgenic steroids. Through this activity spironolactone
is effective in the treatment of female hirsutism.

Pharmacodynamics

Therapeutic effects include:

1. Diuresis:
° Spares potassium loss.
° Relief of edema due to states of hyperaldosteronism.
2. Lowering of blood pressure:
° It is effective in lowering both systolic and diastolic blood pressure.
° It is synergistic with other antihypertensive agents such as beta-blockers,

vasodilators, ACEI.

It improves the hypotensive action of thiazide diuretics, while at the same
time reducing or preventing potassium loss due to the thiazide.

3. An antiandrogenic effect.
4. Reduction of mortality and hospitalization in patients with heart failure: °
° A mineralocorticoid receptor antagonist (MRA) is recommended in all

patients with HFrEF associated with an LVEF less than or equal to 40%
unless contraindicated or not tolerated, to decrease mortality and decrease
hospitalization for HF.

Pharmacokinetics

Absorption:

° Spironolactone is administered orally.
There is greater than 90 % bioavailability
Distribution:
° Both spironolactone and canrenone are more than 90 % bound to plasma proteins.

° Spironolactone can cross the placenta. °



Very small amounts of the active metabolite of spironolactone, canrenone are
excreted into breast milk

Metabolism and excretion:

° Spironolactone is rapidly and extensively metabolised.

° Up to 30% of the dose administered is converted to canrenone which is an active
metabolite.

° The metabolites of spironolactone are excreted primarily in urine, and to a lesser
extent in bile.

° Half-life is 13-24 hours.

Indications

Indications for spironolactone include:

1.

Heart failure: °

HFrEF (with an EF < 40%)

° A mineralocorticoid receptor antagonist (MRA) is recommended in all
patients with HFrEF associated with an LVEF less than or equal to 40%
unless contraindicated or not tolerated, to decrease mortality and decrease
hospitalization for HF.

HFpEF:

° Low dose spironolactone may be considered to decrease HF hospitalization
in patients with HFpEF

Hypertension:

° It is effective in most cases of essential hypertension despite the fact that
aldosterone secretion may be within normal limits in benign essential
hypertension.

Hyperaldosteronism:

° Primary hyperaldosteronism

° Secondary hyperaldosteronism:

v Refractory oedema associated with secondary hyperaldosteronism:



Oedematous states in which secondary aldosteronism is usually
involved include congestive cardiac failure, hepatic cirrhosis, and
nephrotic syndrome.

4. Hirsutism in females:
° Spironolactone is effective in the treatment of females with hirsutism, an
androgen related increase in facial and body hair. A reduction in hair

growth, hair shaft diameter and hair pigmentation is seen.

Contra-indications/precautions

These include:
1. Hyperkalemia
2. Renal failure:
° Contraindicated in renal failure; avoid use if Cr Cl < 30 mL/minute (this

increases risk of hyperkalaemia); in heart failure, reduce dose if Cr Cl 30 -
50 mL/minute. 2

3. Adrenal insufficiency
4. Hypersensitivity to spironolactone.
5. Drug interactions:
° Caution with other agents that may raise the serum potassium level, such as

ACE inhibitors, sartans, other potassium-sparing diuretics or potassium
supplements.

6. Contraindicated in pregnancy (see below)

Pregnancy

Spironolactone is a category B3 drug with respect to pregnancy.

Category B3 drugs are those drugs which have been taken by only a limited number of
pregnant women and women of childbearing age, without an increase in the frequency of
malformation or other direct or indirect harmful effects on the human fetus having been
observed. Studies in animals have shown evidence of an increased occurrence of fetal
damage, the significance of which is considered uncertain in humans.

There is limited safety information available describing spironolactone use during
pregnancy.



There is a theoretical risk of antiandrogenic effects on genital development and feminisation
of the external genitalia of male fetuses as reported in rats. However, the inadequate
virilisation of the male fetus has not been demonstrated in human case reports.

Consider an alternative medicine if possible.
Treatment with spironolactone should be reserved for high-risk cases, as limited safety
information is available. Follow-up and monitoring of both maternal and fetal wellbeing by

a multidisciplinary team is recommended.

Breast feeding:

Safe to use.

Very small amounts of the active metabolite of spironolactone, canrenone are excreted into
breast milk, but is unlikely to cause adverse effects in the breastfed infant.

Spironolactone is considered safe to use by breastfeeding women.*

Adverse Effects

The principle adverse reactions include:

1.  GIT upset.

2. Electrolyte disturbances:
° Hyperkalemia
v Particularly in association with other hyperkalemic
° Hyponatraemia
3. Gynaecomastia may develop in male patients:
° The development of gynaecomastia appears to be related to both dosage

level and duration of therapy. It is normally reversible when therapy is
discontinued.

4. Erectile dysfunction in males.
5. Dermatological hypersensitivity reactions:
° These can rarely include serious reactions such as Stevens-Johnson

syndrome toxic epidermal necrolysis and DRESS.

6. There is a theoretical risk of antiandrogenic effects on genital development and
feminisation of the external genitalia of male fetuses (see above).



Dosing
In general terms:
° Spironolactone 12.5 to 50 mg orally, daily.

Maximal doses are around 200 mg daily.

Up to 400 mg daily may be required for patients with ascites. 2
Maximal effects may take up to 2 weeks after starting treatment.
For patients with Heart Failure and EF < 40%:

° Commence at 12.5 - 25 mg daily

° Ideal target dose is 50 mg daily

Monitoring:

For monitoring in heart failure:

Check the renal function and serum potassium concentration at:
1. Baseline

2. Within 1 week

3. Monthly for the first 3 months after starting or changing aldosterone antagonist
dosage
4. Every 3 months for 1 year, then every 4 - 6 months or when clinically indicated:

For hyperkalaemia: 2

Potassium level (mmol/L) | Recommended action

5.5-5.9 mmol/L Reduce the dose (e.g. by half).

> 6 mmol/L Stop aldosterone antagonist immediately; reintroduce cautiously at a
reduced dose when concentration is <5 mmol/L




Appendix 1

The Renin - Angiotensin - Aldosterone System:
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Appendix 2

Sites of action of the 5 principle groups of diuretic agents:
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Diuretic site of action: _
(1) Acetazolamide
(2) Osmotic diuretics (e.g. mannitol)
(3) Loop diuretics (e.g. furosemide)
(4) Thiazides (e.g. HCTZ)
(5) Potassium-sparing (e.g. spironolactone) Loop (Zf IZENLE

(Cassandra Uy - www.pathophys.org/diuretics/)
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