
 

 

 

TOLVAPTAN 

 

“What I Saw in the Water”, oil on canvas, 1938, Frida Kahlo. 



“What the Water Yields Me”, illustrated, unbeknown to her, the phrase I had once heard 

from the lips of Nadja (the heroine of Breton’s Surrealist novel “Nadja”), “I am the 

thought of bathing in the mirrorless room”. In a mirrorless room one perceives oneself 

only from the chest down. The mind can turn inward, and the body, uninhibited by 

reflections, can play any game it wants”. 

 

Andre Breton, “Surrealism and Painting”, (1928, with revisions to 1966)       

 

“Though Andre Breton....told her she was “surrealiste” she did not attain her style by 

following the methods of that school....Quite free, also from the Freudian symbols and 

philosophy that obsess the official Surrealist painters, hers was a sort of “naive”  

Surrealism, which she invented for herself....While official Surrealism concerns itself 

mostly with the stuff of dreams, nightmares, and neurotic symbols, in Madame Rivera’s 

brand of it, wit and humour predominate....”        

 

Bertram D. Wolfe, “Rise of Another Rivera”, Vogue, vol 92, no. 1, 1938 

 

“It’s quite explicit. It is an image of passing time. She indicated for one thing that it was 

about time and childhood games and the sadness of what had happened to her in the 

course of her life. Dreams as Frida grew older, were all of them sad. The child’s dreams 

were happy. As a child she played with toys in the bathtub. She had dreams about them. 

The painting’s images relate to her bathtub games, and now she looks at herself in the 

bathtub, and, as with backward dreaming, all her dreams have turned to a sad ending. 

She also used to talk a lot about masturbating in the bathtub. And then, she talked about 

the perspective of herself that is shown in this painting. Philosophically her idea was 

about the image of yourself that you have because you do not see your own head. The 

head is something that is looking, but not seen. It is what one carries around to look at 

life with”.      

 

Julien Levy 

 

“They thought I was a Surrealist, but I wasn’t. I don’t paint dreams or nightmares, I 

paint my own reality” 

 

Frida Kahlo  

 

When the self proclaimed French leader of Surrealism caught sight of Frida Kahlo’s 

unfinished, “What I Saw in the Water”, (or “What the Water Told Me”) , he was 

instantly entranced. He declared Frida a “self-made Surrealist”, and a brilliant one at 

that. Although Frida always declared that she was not Surrealist; there is little doubt, she 

was at least partly influenced by the style. Like Edgar Degas, who always rejected the 

label of “Impressionist”, it was more the philosophies of the movement, she could never 

abide by; “lunatic, coocoo, sons of bitches”, was her summation of the Surrealists, and 

of Andre Breton in particular. Some of her most famous works nonetheless show 

Surrealist elements, including “Henry Ford Hospital”, 1932, “Roots”, 1943, “The 

Broken Column”, 1944, “The Two Frida’s”, 1939, and “Portrait of Luther Burbank”, 

1931. But with little doubt, the most Surrealist - like is “What I Saw in the Water”, 1938. 

It is the most complex and deeply enigmatic work she produced. It recalls Salvador Dali 



in its panorama of realistic, but irrationally juxtaposed images, (one particular type of 

Desmond Morris’s six types of Surrealism, in fact). While the images of the true 

Surrealists were usually incomprehensible to all, apart from the Artist themselves, 

Frida’s were a deeply personal narrative in symbolic pictograms that recur throughout 

her works. Although private, these autobiographical pictograms were, unlike most true 

Surrealist works, meant to be accessible to the viewer.  

 

 In “What I Saw in the Water”, we see Frida’s mind at work, just as if we are in Breton’s 

mirrorless room, or a dream where our brain floats around in space, our feet never 

touching the ground. We are in fact inside her head. Floating in the water are fleeting 

images from her life up until that time. If the Surrealists used this type of device, it was to 

disorient and dissociate the viewer from the real or rational world. Frida’s symbols and 

motifs however were never devices used to escape reality, rather quite the opposite, they 

were used to confront it head on. There is a certain magic to them, but “The magic of 

Frida’s art is not the magic of melting watches”, her magisterial biographer Hayden 

Herrera, explained, “It is the magic of her longing for her images to have, like ex-votos, 

a certain efficacy”. In other words, like religious icons of her Catholic cultural heritage, 

or native American heritage that incorporated pre-Columbian, Mayan or Aztec symbols, 

her images were meant to have a real power that could affect her own, and the viewer’s, 

life. She explored the enigmas and agonies of real, not Surreal experience. 

 

Though some images appear from her childhood and seem pleasant enough, most show 

an unsettling, or disturbing undercurrent of self - mortification, and sadomasochism, 

amalgamated with suppressed eroticism. The bathtub was one of Frida’s favourite places 

for masturbation, her one time lover Julien Levy wrote. The bath - Frida’s mind - is full 

of personal motifs of apprehension, sexuality, pain and death. She looks down at her legs 

half submerged in the bathwater, at the bottom of the panting we see her thighs, roots, 

green leaves, flowers and seed pods all strong symbols new life, sprout from a dense 

pubic undergrowth. Above a verdant jungle we see the marriage portrait of her parents, 

depicted in  her 1936 work, “My Grandparents, My Parents and I”. At the top left is a 

sail ship, symbol of her Germanic European heritage. Her father was German and had 

emigrated to Mexico, sailing across the seas.  

 

Connecting roots recur time and time again in her oeuvre. They connect her to her 

parents - she is a part of them within the universal tree of life. We see allusions to Frida’s 

greatest heroes of the Renaissance, a period that she loved and studied intensely. The 

luxurious growth of plant life from which the image of her parents emerges recalls 

Albrecht Durer’s famous watercolour, “Piece of Turf”, 1503. Superimposed above her 

right ankle is the image of an oversized bird lying across a tree. Being flat on its back 

and so dead, it is not of this world, recalling the demonic hybrid creatures of Hieronymus 

Bosch and Pieter Brueghel the Elder, two Artists Frida greatly admired. Plants are 

strong symbols of the cycles of life. To the left of the image from Bosch’s “Garden of 

Earthly Delights” are two spiny cactuses, symbols of an affinity for her native Mexican 

heritage, also seen in “Self-Portrait on the Borderline Between Mexico and the United 

States”, 1932, where they form a nostalgic but tenuous bond with her homeland whilst in 

exile. A further image of her homeland floats above her left thigh, one of her Tehuana 

dresses, for which she was famous - a symbol of sisterhood with the Tehuanas, beautiful, 



brave, stately and strong willed women of the southwest Tehuantepec region of Mexico. 

The dress had appeared in “Memory or the Heart”, 1937.  

 

Emerging from the end of the bath we see Frida’s toes, reflected back into the water so 

that they appear like some primal Cambrian period crustacean from deep Geological 

time. From the bathplug, runs another of Frida’s ubiquitous connecting motifs; vines, 

ribbons, and this time, a tortuous bleeding blood vessel, symbol of the torment of a 

lifetime struggle with chronic pain. The dripping artery draws the viewer’s eye to her 

deformed scarred right foot, legacy of childhood polio, and multiple, less than 

satisfactory, orthopaedic attempts at correction. There is much physical pain, but there is 

also psychological pain. Although she loved her husband, the world famous Muralist 

Diego Rivera, she could not abide by his frequent affairs, most painfully of all, the affair 

he had had with her own sister, Cristina. Her sexual needs were strong, when they were 

not satisfied by her husband, she sought comfort and solace with other men, as well as 

other women. Below left we see an image that would appear the following year, as “Two 

Nudes in a Forest”, 1939. It shows a European woman and a Native American woman, 

symbols of her mixed heritage, but the women are also symbols of her lesbianism. She 

had many lesbian affairs, a fact which Diego didn’t particularly mind, and indeed 

seemed to encourage. It was her clandestine heterosexual affairs that he could not 

accept. Though Frida had many affairs, it was not a situation she necessarily relished, 

only a relief from hurt and loneliness. The skyscraper emerging from the volcano echoes 

one of her most graphically disturbing works, “The Suicide of Dorothy Hale” done in the 

same year. Dorothy, a New York Socialite whom Frida had been friends with, had thrown 

herself off one of the top floors of the Hampton House building, after being jilted by her 

lover. Below the volcano a lone skeleton sits, ubiquitous Mexican symbol of the “Day of 

the Dead”. 

 

Imagery of psychological torment also appears at the mid-left. A large sea snail is seen. 

In several of her works, the sea snail is a symbol of vitality and sexuality, notably, 

“Henry Ford Hospital”, 1932, and “Diego and Frida”, 1929- 44. But here the snail is 

injured. Multiple perforations are seen from which seawater gushes. It is a sad symbol of 

her lost fertility and her inability to have children. The most disturbing imagery of the 

whole work appears in the mid lower third. It is a dead Frida, her body already turning 

gray. Half submerged in the water, a rope around her neck, blood dripping from her 

mouth, it seems she has been murdered. The image mirrors her most shocking work, “A 

Few Small Nips”, 1935, one which gallery owners had refused to display. One end of the 

rope is tethered to a rock / phallus, while the other end is being pulled taught by an 

anonymous male figure with a mask, casually reclining back at the mouth of the erupting 

volcano. A parade of sinister figures march along the rope, conjuring hellish medieval 

visions again from Bosch’s, “Garden of Earthly Delights”. A tiny innocent ballerina 

balances as if on a tightrope. She is menaced from both sides and has nowhere to escape. 

To her left is a monstrous preying mosquito and to the right, a slithering sinusoidal 

snake. A menagerie of creeping insects make their way along the two arms of the rope 

that strangles her neck. Most stomach churning of all, a daddy long-legs spider steps off 

the rope and onto Frida’s face. It is, like the 1935 work, “A Few Small Nips” an 

horrifically graphic image of the violence inflicted onto women by men.  

 

 



In her astonishing work “What I saw in the Water”, Ms. Kahlo cleverly uses just the right 

amount of bathwater. Too little bathwater would have resulted in a dehydrated clump of 

plughole accreted images and symbols all jumbled into one, not to mention an 

embarrassing exposure of her modesty...not that she would have cared. That wouldn’t 

have worked at all. Too much bathwater on the other hand would of course have revealed 

naught else other than the top few floors of a skyscraper, an image that would have had 

meaning to Rene Magritte, or Salvador Dali perhaps, but none too many others. It was 

therefore essential for Ms. Kahlo to get her concentration of bath water symbols just 

right, in order to create an accessible work of Art, ensuring that it did not degenerate 

into an incomprehensible “lunatic, coocoo sons of bitches”, work of Surrealism.      

 

The internal watery milieu of our bodies, is a very finely balanced work of evolutionary, 

Art, every bit as complex as Ms. Kahlo’s bath! The concentrations of our biochemical 

symbols must be just Goldilocks right for anything to work at all. In the Syndrome of 

Inappropriate ADH this delicate balance is askew, the concentrations are all diluted and 

wrong. Attempts to fix this with conventional diuretics are more likely to simply throw 

our symbols out with the bathwater! Happily however we may be able to restore the 

proper balance by use of a purely “aquaretic” agent in the form of tolvaptan.       

 

 

“Garden of Earthly Delights”, (detail), oil on panel, Museo del Prado, Madrid, c, 1504, 

Hieronymus Bosch.   

 

 

 



TOLVAPTAN 

 

Introduction 

 

Tolvaptan (trade name in Australia, “Jinarc”) is a novel aquaretic agent.  

 

An aquaretic is a class of drug that is used to promote aquaresis, or the excretion of 

water without electrolyte loss. This is in distinction to traditional diuretics, which 

promote the loss of electrolytes as well as water.   

 

It is a selective vasopressin V2-receptor antagonist that specifically blocks the 

binding of arginine vasopressin (AVP) at the V2 receptors of the distal portions of 

the nephron.  

 

Tolvaptan affinity for the human V2-receptor is 1.8 times that of native arginine 

vasopressin. 

 

Tolvaptan has found utility in two clinical settings:   

 

1. Euvolaemic hyponatraemia, (in particular for SIADH) and Hypervolaemic 

 hyponatraemia 

 

Unless there is hypovolaemia, hyponatraemia is usually treated with fluid 

restriction. Additional treatment may be needed if significant hyponatraemia 

persists despite fluid restriction, and especially if the patient remains 

symptomatic. Tolvaptan provides another option.   

 

Its exact role in the therapeutics of hyponatremia is still being determined.  

 

2. Slowing the progression of autosomal dominant polycystic kidney disease.  

 

History 

 

Tolvaptan was approved for clinical use by the U.S. Food and Drug Administration 

(FDA) in 2009.  

 

It was registered for use in Australia in 2012  

 

It was the first aquaretic agent developed for clinical use.  

 

Chemistry 

 

Tolvaptan is a racemate 1:1 mixture of its two enantiomers, (R) and (S)  

 

Physiology 

 

Vasopressin (or antidiuretic hormone - ADH) acts on 3 receptor subtypes: 

 

● V1 - causes vasoconstriction  



 

● V2 - results in renal retention of water.  

 

● V3 

 

See also Appendix 1 below  

 

Classification 

 

Aquaretics are a class of drug that is used to promote aquaresis, or the excretion of 

water without electrolyte loss.  

 

This is in distinction to traditional diuretics, which promote the loss of electrolytes as 

well as water.   

 

Synthetic aquaretics are vasopressin receptor antagonists which include: 

 

1. Conivaptan 

 

2. Tolvaptan 

 

Preparations 

 

Tolvaptan as: 

 

Tablets:  

 

● 15 mg 

 

● 30 mg 

 

● 45 mg 

 

● 60 mg 

 

● 90 mg 

 

Mechanism of Action 

 

As an Aquaretic Agent:  

 

Tolvaptan is a novel aquaretic agent.  

 

An aquaretic is a class of drug that is used to promote aquaresis, or the excretion of 

water without electrolyte loss 

 

It is a selective vasopressin V2-receptor antagonist that specifically blocks the 

binding of arginine vasopressin (AVP) at the V2 receptors of the distal portions of 

the nephron.  



 

Tolvaptan affinity for the human V2-receptor is 1.8 times that of native arginine 

vasopressin. 

 

Unless there is hypovolaemia, hyponatraemia is usually treated with fluid restriction. 

Additional treatment is needed if severe hyponatraemia persists and the patient remains 

symptomatic.  

 

By blocking the binding of antidiuretic hormone to the receptor, tolvaptan increases the 

excretion of water. As there is no significant change in sodium excretion, the serum 

concentration of sodium increases. 

 

As an agent of the management of autosomal dominant polycystic kidney disease: 

 

Vasopressin-mediated cyclic AMP (cAMP) generation is enhanced in polycystic 

kidneys, resulting in the proliferation of cyst forming epithelial cells and the secretion of 

cyst fluid into then. 

 

Tolvaptan inhibits the vasopressin stimulated cyst growth and chloride-dependent fluid 

secretion into cysts in human autosomal dominant polycystic kidney disease.  

 

Pharmacodynamics 
 

As an anti-hyponatremic agent: 

 

The serum sodium begins to rise 2 - 4 hours after an oral dose. 

 

Peak effects occur at 4 - 8 hours.  

 

Treatment is given once a day, starting at 15 mg. The dose can be increased, but the 

effect on serum sodium does not increase beyond 60 mg daily. 

 

In autosomal dominant polycystic kidney disease (ADPKD): 

 

Tolvaptan can slow the progression of cyst development and renal insufficiency of 

autosomal dominant polycystic kidney disease (ADPKD) in adults with chronic kidney 

disease (CKD) stage 1 to 4. 

 

Pharmacokinetics 

 

Absorption: 

 

● Tolvaptan is administered orally.  

 

It is rapidly absorbed with peak plasma concentrations occurring about 2 hours 

after ingestion.  

 

● The absolute bioavailability of tolvaptan is about 56%. 



 

Distribution 

 

● Vd is 3 L/kg.  

 

● Tolvaptan binds reversibly to plasma proteins at around  98% 

 

● It is unknown if tolvaptan can cross the human placenta 

 

● It is unknown if tolvaptan is excreted into human breast milk.    

 

Metabolism and excretion: 

 

● Tolvaptan is extensively metabolized by cytochrome P450 3A  (i.e CYP3A) 

 

Co-administration with inducers or inhibitors of this enzyme should be avoided. 

 

● Elimination half-life is around 8 hours. 

 

Indications 

 

Indications include:  

 

1. When a patient is unable to tolerate the degree of fluid restriction needed to 

 maintain a safe serum sodium concentration, tolvaptan may be indicated. 

 

 ● Euvolaemic hyponatraemia  

 

  ● In particular for SIADH  

 

 ● Hypervolaemic hyponatraemia 

 

  Hyponatremia due to: 

 

  ♥ Chronic Cardiac failure  

 

  ♥ Chronic liver failure 

 

  ♥ Chronic renal failure    

 

Note that tolvaptan is contraindicated in situations of hypovolemic 

hyponatraemia.  

 

Acute severe hyponatraemia is a medical emergency, but tolvaptan has not been 

studied in this setting. It is not recommended for use with hypertonic saline. 5 

 

While tolvaptan can correct the serum sodium in a proportion of patients with 

hyponatraemia, its exact clinical role is still to be clearly defined.  



 

2. Slowing the progression of autosomal dominant polycystic kidney disease.  

 

Contra-indications/precautions 

 

These include:  

 

1. Contraindicated in hypovolaemic hyponatraemia 

 

2. Co-administration with inducers or inhibitors of the cytochrome P450 3A enzyme 

 should be avoided. 

 

 ● Should not be taken with grapefruit juice. 

 

3. Anuria  

 

4.  Inability to sense thirst.   

 

5. Hypernatremia/ hypekalemia (contraindicated)   

 

6. Concomitant fluid restriction:  

 

● If the serum sodium rises too rapidly there is a risk of cerebral 

 demyelination.  

 

Fluid restrictions should generally be lifted when tolvaptan is started to 

reduce the chance of a rapid rise.  

 

The restrictions can be resumed after treatment, especially as serum 

sodium will tend to fall when tolvaptan is stopped. 

 

Pregnancy 

 

Tolvaptan is a category D drug with respect to pregnancy. 

 

Category D drug are those drugs which have caused, are suspected to have caused or may 

be expected to cause an increased incidence of human fetal malformations or irreversible 

damage. These drugs may also have adverse pharmacological effects. Specialised texts 

should be consulted for further details. 

 

Decreased fetal weight, delayed skeletal ossification, prenatal mortality and increased 

rates of skeletal, palate, and eye anomalies have been observed in animal studies at doses 

that were greater than 10 times the human dose. Published reports describing the use of 

tolvaptan in human pregnancy have not been located.  

 

Therefore, consider an alternative medicine during pregnancy if possible. 

 



If tolvaptan is the medicine of choice, follow-up and monitoring of both maternal and 

fetal wellbeing by a multidisciplinary team is recommended. 

 

Breast feeding 

 

Published reports describing the use of tolvaptan during breastfeeding have not been 

located.  

 

Due to potential severe infant adverse effects, such as dehydration and hypovolemia, 

consider an alternative medicine to tolvaptan during breastfeeding. 

 

Adverse Effects 

 

These include:  

 

1. Allergic reactions 

 

2. Dry mouth/ thirst  

 

3. Hepatic injury:  

 

● Tolvaptan has been associated with idiosyncratic elevations of liver 

 aminotransferases (ALT and AST), and rarely associated with 

 concomitant elevations in total bilirubin.  

 

Recommended guidelines for permanent discontinuation include: 3 

 

♥ ALT or AST > 8 times upper limit of normal 

.  

♥ ALT or AST > 5 times upper limit of normal for more than 2 

 weeks. 

 

♥ ALT or AST > 3 times upper limit of normal and (BT > 2 times 

 ULN or INR > 1.5). 

 

♥ ALT or AST > 3 times ULN with persistent symptoms of hepatic 

 injury 

 

4. Electrolyte disturbances: 

 

Increasing the excretion of free water will eventually raise the concentration of 

plasma electrolytes, and to here is potential in unmonitored patients for: 

 

● Hyperkalemia 

 

● Hypernatremia  

 

5. Dehydration:  



 

Volume status must be monitored in patients taking tolvaptan because treatment 

with tolvaptan may result in severe dehydration which constitutes a further risk 

factor for renal dysfunction. 

 

Patients exposed to prolonged heat, humidity, exercise and intercurrent illness 

will be at greater risk of dehydration. 

 

Dosing 

 

As an aquaretic:  

 

In view of the need to titrate the dose and closely monitor electrolytes, tolvaptan should 

be commenced in hospital. 

 

Treatment is given once a day, starting at 15 mg.  

 

The dose can be increased, but the effect on serum sodium does not increase beyond 60 

mg daily. 

 

As treatment for ADPKD: 

 

Tolvaptan is administered twice daily in split dose regimens of: 

 

● 45 mg + 15 mg 

 

● 60 mg + 30 mg  

 

● 90 mg + 30 mg.  

 

According to these split dose regimens the total daily doses are 60, 90, or 120 mg. 

 
Dose up- titrations should occur at least weekly intervals. 
 

Dose titration has to be performed cautiously to ensure that high doses are not poorly 

tolerated through overly rapid up-titration. Patients may down-titrate to lower doses 

based on tolerability.  

 

Patients have to be maintained on the highest tolerable tolvaptan dose. 

 

Liver Monitoring:  

 

Tolvaptan has been associated with idiosyncratic elevations of liver aminotransferases 

(ALT and AST), and rarely associated with concomitant elevations in total bilirubin. 

  

To reduce the risk of  risk of liver injury, blood testing for hepatic transaminases is 

required:  

 



● Prior to initiation of treatment  

 

then 

 

● Continually monthly for 18 months 

 

then  

 

● Every 3 months thereafter  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

 

The physiology of Vasopressin (modified from www.cvphysiology.com/) 

 

 

 

 

 

 

 

 

 

 



 

“What I Saw in the Water”, (detail) oil on canvas, 1938, Frida Kahlo 

 

 

 

 

 

 

 

 

 

 

 



References 

 

1. eTG - November 2019  

 

2. Tolvaptan in Australian Medicines Handbook Website Accessed February 2019.  

 

3. Tolvaptan in MIMs Website, 1 July 2018 

 

4. Tolvaptan in RWH Pregnancy & Breastfeeding Guidelines, 16 January 2019.   

 

5.  New Drugs: Tolvaptan in Australian Prescriber vol. 37 : no. 1, February 2014 

 

 

Dr J. Hayes 

20 November 2019   

 


