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ABSTRACT
Objective: To present the physiology of vasopressin, and review published data on its use in critically
ill patients.
Data sources: A review of articles on the clinical use of vasopressin in critical care medicine up to
2002 and identified through a MEDLINE search.
Summary of review: Vasopressin (antidiuretic hormone) acts via vasopressinergic receptors to
maintain osmotic and baroreceptor homeostasis. It has complex and varying effects depending on serum
levels, coexisting disease states and organs studied. Synthetic vasopressin is available for clinical use. In
large doses (e.g. 40 U) it has vasoconstrictor effects comparable to epinephrine during cardiopulmonary
resuscitation. The use of much lower “replacement” doses (e.g. 0.04 U/min) may have a marked
vasopressor effect in clinical states associated with vasopressin deficiency; for example sepsis, the organ
donor and after cardiopulmonary bypass. These doses are much lower than those leading to
cardiovascular effects in healthy patients and may avoid the adverse vasoconstrictor effects seen at
“pharmacological” doses. The use of vasopressin to reduce portal pressure and bleeding in oesophageal
varices is well established.
Conclusions: Vasopressin has widespread effects throughout the body and has several important
clinical applications in the critically ill patient. (Critical Care and Resuscitation 2002; 4: 181-191)
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Vasopressin or 8-argininine vasopressin (i.e. antidiuretic hormone or ADH), is a cyclical nonapeptide
with a disulphide bridge joining two cysteine molecules
(Figure 1). It is synthesised in magnellocellular neurosecretory neurones, primarily in the supraoptic, but also
in the paraventricular and accessory nuclei of the
hypothalamus. The initial biologically inactive precursor macromolecule, pre-pro-vasopressin, is a 164 amino
acid protein, which is sequentially cleaved to provasopressin and then to the biologically active peptide,
vasopressin. Vasopressin, along with its binding
protein, neurophysin II, and the glycoprotein, co-peptin,

are transported in neurosecretory granules down the
non-myelinated axons from the hypothalamus through
the median eminence and stored in nerve terminals in
the posterior pituitary. From here the granules are
released either directly into the circulation from
terminal endings on capillary endothelial cells, or on
cells which adjoin the vessel wall. Neurophysin II,
which dissociates from the vasopressin molecule prior
to secretion, does not appear to have any other
significant physiological role. The amount of hormone
secreted from axon terminals in the posterior pituitary
correlates with the degree of activity of magnocellular
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secretory cells.1 Other central projections are also
involved in overall vasopressin regulation.

Figure 1. Structure of vasopressin.

The two major physiological roles of vasopressin
are serum osmoregulation and mediation of
baroreceptor reflexes, although non-osmotic and nonbaroreceptor mediated mechanisms also exist. The
regulation of vasopressin release from the posterior
pituitary is dependent primarily on two mechanisms: (a)
osmotic and (b) non-osmotic/volume.
Physiological control of the synthesis and release of
vasopressin is related mainly to changes in plasma
osmolarity which are detected by specialised osmoreceptors in regions of the anterior hypothalamus which
lie outside the blood-brain barrier (e.g. in the subfornical organ and the organum vasculosa of the
laminae terminalis).2,3 The osmoreceptor cells generate
electrical impulses, which travel along the axons resulting ultimately in vasopressin release by the posterior
pituitary. Mechanosensitive cation channels are thought
to have a role in the translation of plasma osmotic
changes into changes in vasopressin secretion.4
Although the precise pathways connecting osmoreceptor activation to vasopressin release remain to be
determined, nitric oxide has recently been shown to be
an inhibitory modulator of the hypothalamo-neurohypophysial system in response to osmotic stimuli.5
Vasopressin release can also occur in the absence of
changes in plasma osmolality. The non-osmotic stimuli
to vasopressin release include pain, emotional stress,
emesis, hypoxia, exercise, hypoglycaemia, isotonic
volume depletion, cardiac failure, liver disease, cholinergic agonists, beta-blockers, angiotensin, prostaglandins and adrenal insufficiency. They appear to be
mediated by changes in autonomic neural tone. Afferent
vagal and glossopharyngeal pathways from the left
atrium (i.e. low pressure) and carotid sinus (i.e. high
pressure) baroreceptor modulate this non-osmotic
regulation of vasopressin.
Plasma volume expansion is associated with a
reduction in vasopressin secretion release particularly
from the perinuclear zone of the supraoptic nucleus.
Stretch receptors at the atriocaval junction appear to
have a prominent role in this response rather than
arterial baroreceptors, although the perinuclear zone is
also important with regard to arterial baroreceptor
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inhibition of vasopressin release.6 In addition, an
inhibitory pathway relates blood pressure to the release
of vasopressin (e.g. an increase either in arterial blood
pressure detected by baroreceptors or in central venous
pressure detected by cardiac volume receptors inhibits
release of the hormone via a neuronal projection from
the ventrolateral medulla).7
Importantly, non-osmotic mechanisms are less
sensitive stimuli for vasopressin release than are osmotic stimuli (e.g. a 1 % change in blood osmolality will
evoke a comparable release of vasopressin as a 5 - 10%
change in blood volume). Osmotic stimuli are also a
higher gain system, as quantitatively larger amounts of
vasopressin are released by this mechanism.8 Genetic
variability exists with regard to individual thresholds
and sensitivity for vasopressin release.
Vasopressin receptors
Peripheral vasopressin receptors have been classified on the basis of both the second messenger system
coupled to the receptors, and the affinity of a series of
vasopressin analogues with enhanced selectivity for a
certain receptor type.9 Molecular cloning has revealed
that vasopressin receptors belong to the G-proteincoupled receptor superfamily.
The V2 antidiuretic hormone receptor is located in
the basolateral membrane of principal cells of the distal
tubule. Vasopressin-induced increases in adenyl cyclase
activity results in an increase in intracellular cAMP
promoting the insertion of a water channel, aquaporin 2
(AQP2), into the luminal surface of the collecting tubules, thus increasing water reabsorbtion. Vasopressin has
a dual role in regulating water homeostasis: (i) by
regulating the fast shuttling of AQP2 to the cell surface
and (ii) by stimulating the synthesis of AQP2-encoding
mRNA.10
Aquaporins are a family of water channels. Five of
these membrane integral proteins are distributed in
mammalian tissues ranging from erythrocytes to the
lens of the eye where they mediate water transport,10 but
only one aquoporin is vasopressin-sensitive (i.e. AQP2).
This recently cloned molecule is located in the apical
membranes of collecting duct cells and within the
cytoplasm,11 where they appear to be stored in vesicles
called aggraphores.12 In the presence of vasopressin,
there is an immediate increase in the presence of AQP2
in the apical membranes and an increased movement of
aggraphores toward these membranes, followed by a
longer-term increase in AQP2 production within the
cells.13 There is evidence that microtubules might be
implicated in vasopressin-stimulated water transport,14
perhaps associated with the movement of aggraphores
to the apical membrane.
V2 receptors have also been identified extra-renally
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(e.g. endothelial cells), with stimulation of endothelial
cell V2 receptors promoting coagulation factor VIIIc and
von Willebrand factor release.15 Although vasopressin
has physiological actions at multiple sites including the
vasculature and the central nervous system, its principal
physiological effect is the well-described increase in
water reabsorption that takes place in the renal
collecting ducts in the presence of an osmotic gradient.
This results in an antidiuresis, hence its synonym, antidiuretic hormone (ADH).16
At higher concentrations than those at which V2
receptors are normally stimulated, vasopressin will bind
to V1a receptors. These are distributed widely in vascular smooth muscle where they mediate vasoconstriction.
They are also found in the liver, platelets, kidney,
bladder, myometrium, testis and in the central nervous
system. Their role in many of these areas is as yet
unknown. Stimulation of the V1 receptor increases intracellular levels of diacylglycerol and inositol triphosphate leading to Ca2+ release from intracellular stores.
Activation of the V1b receptor stimulates the release of
adrenocorticotropin from the anterior pituitary. A
similar mode of action as proposed for V1 receptor
stimulation occurs at the V1b receptor.
These classification criteria have led to the distinction of V1a vasopressin (found in liver, vascular smooth
muscle cells and most peripheral tissues expressing
vasopressin receptors), V1b vasopressin (found in the
adenohypophysis), V2 vasopressin (found in the kidney)
and oxytocin receptors (found in the uterus and
mammary gland).8
An alternative form of nomenclature suggests that
V1a receptors are classifed as V1, V1b classified as V3
and V2 remain as V2.9
Vasopressin and cardiac disease
A systemic inflammatory response resulting in
vasodilated shock may occur in up to 8% of patients
following coronary artery bypass grafting. Pre-operative
risk factors for the development of this syndrome
include low pre-operative ejection fraction and angiotensin converting enzyme inhibitor usage.17 Serum
vasopressin levels have been found to be inappropriately low, with the degree of vasodilatation correlating
inversely with the vasopressin concentration, possibly
due to impaired baroreflex-mediated secretion of
vasopressin.18 Administration of exogenous vasopressin
improves arterial blood pressure with a reduction in the
requirements for other inotropes and pressors.19
Vasopressin, when given in small doses (e.g. 6
U/min), also improves the haemodynamic stability of
patients with left ventricular assist devices leading to a
reduction in inotrope requirements. This may also be
seen in patients following cardiac transplantation.20 The
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use of vasopressin in these cases has not been
associated with any increased end-organ dysfunction.21
Vasopressin may also have a role as an adjunct to
phosphodiesterase inhibitors in the management of
severe heart failure. Instigation of milrinone therapy to
improve cardiac index can lead to arterial hypotension
due to systemic vasodilatation and necessitate
catecholamine infusions. However, in one study the
addition of vasopressin (1.8 - 4.2 U/hr) had no effect on
the cardiac index but increased arterial blood pressure
significantly due to vasoconstriction, leading to a
reduction in catecholamine administration. This was
associated with an increase in urinary output. The
postulated mode of action of vasopressin was an
inhibition of the milrinone-induced accumulation of
intracellular cyclic nucleotides.22 The development of
vasopressin antagonists as pharmacological agents in
the treatment of chronic heart failure is currently being
pursued.23
Vasopressin and desmopressin stimulate the release
of von Willebrand factor from endothelial cells due to
increased intracellular cyclic AMP.14 Vasopressin levels
are elevated in both type I and type II diabetes mellitus,
and while this may beneficial in the short term by
limiting the amount of free water required to excrete a
solute load, in the longer term renal hypertrophy,
glomerular hyperfiltration and albuminuria occur due to
V2 receptor mechanisms. Albuminuria can be inhibited
experimentally by the administration of a V2 receptor
antagonist.24
Vasopressin in cardiopulmonary resuscitation
Epinephrine is currently the drug of choice for the
maintenance of the coronary and cerebral circulations in
shock-resistant ventricular fibrillation.25 Experimental
evidence suggests that epinephrine improves haemodynamic parameters and resuscitation rates in animals.26,27
However, there are very little data in humans
demonstrating the benefit of epinephrine over other
agents in resuscitation, although the difficulties of
studying this population are considerable.
Alpha-adrenoreceptor agonism leads to vasoconstriction and maintenance of coronary and cerebral
blood flow. A “toxic adrenergic state”, largely due to βadrenergic effects, may be seen post-cardiac arrest
following epinephrine administration with features such
as arrhythmias, lactic acidosis, increased myocardial
oxygen demand and myocardial dysfunction. However,
studies have failed to demonstrate the benefit of pure αagonists over epinephrine during cardiac arrest,28-30
although a recent case series demonstrated the effectiveness of phenylephrine in resuscitation when epinephrine
had failed.31
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Endogenous vasopressin is released in very high
levels during cardiac arrest,32 with levels higher in
survivors than non-survivors.33 In an animal
experimental model of cardiac arrest, pigs who received
a vasopressin antagonist had a reduced myocardial
blood flow during resuscitation compared with control
animals and also were unable to be resuscitated.34 The
administration of vasopressin during ventricular fibrillation in pigs resulted in a greater myocardial blood flow
compared with epinephrine-treated animals, but there
was no difference in resuscitation rates or neurological
Intraosseous
administration
of
outcomes.35,36
vasopressin appears to be as effective as epinephrine by
the same route37 and administration via the
endobronchial route results in similar outcomes
compared with the intravenous route.38 The consistent
beneficial effects of vasopressin administration in
animal models of cardio-pulmonary resuscitation may
also be related to the en-hanced adrenocorticotropic
hormone release and plasma cortisol levels that occur.39
In a small randomised trial in patients with shockresistant ventricular fibrillation, administration of
vasopressin (40 U) resulted in a higher rate of return of
spontaneous circulation and survival at 24 hr compared
with those receiving epinephrine (1mg).40 As in animal
studies, vasopressin administration may lead to
improved haemodynamic parameters compared with
epinephrine but with no improvement in outcome.41 In
the largest randomised controlled trial to date
comparing vasopressin and epinephrine in cardiac
arrest, there was no improvement in short or long-term
survival or neurological outcome with vasopressin.42
The international guidelines for resuscitation
currently recommend a single intravenous dose of 40
units of vasopressin as an alternative to epinephrine for
the treatment of adult shock-refractory ventricular
fibrillation.43 The evidence is quoted as IIb: acceptable;
fair supporting evidence. It is also suggested that
vasopressin may be effective in patients with asystole or
pulseless electrical activity, but insufficient data are
available to recommend vasopressin over epinephrine in
these circumstances.
However, the European resuscitation council and the
resuscitation council of the United Kingdom continue to
recommend epinephrine as the drug of choice until
further evidence becomes available.44 A multicentre
trial comparing the use of vasopressin with epinephrine
for out-of-hospital cardiac arrest is ongoing.
Vasopressin in septic shock
Septic shock is characterised by profound vasodilation with hypotension and end-organ hypoperfusion.45
The vasodilation of sepsis is mediated by activation of
vascular adenosine 5`-triphosphate regulated potassium
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channels and hyperpolarisation of vascular smooth
muscle through voltage-gated calcium channels. Mortality remains at over 50%, despite advances in pharmacology, ventilation and cardiovascular support.46 Catecholamine vasopressor or inotropic agents are frequently
required but vascular sensitivity to catecholamine
vasopressors decreases in sepsis,47-49 partly due to
receptor downregulation.
Catecholamines also have systemic effects that may
be undesirable in the septic patient, such as tachyarrhythmias, increased myocardial oxygen demand, and
altered endocrine functions. However, persistent hypotension and vasodilation are associated with a poor
outcome in sepsis50,51 and vasopressor catecholamines
may improve outcome.49,52
Vasopressin plays little role in the maintenance of
blood pressure in normal circumstances,53,54 but appears
to be crucial in circumstances when the blood pressure
is threatened.55,56 There is an intricate interplay between
the adrenergic, renin-angiotensin and vasopressor
systems,57 with all three systems being activated in
times of stress. The sympathetic nervous system
function is abnormal in sepsis and there is a decreased
sensitivity to circulating catecholamines. Blood levels
of vasopressin are initially high in septic shock,56 as
with other types of shock, but soon fall to levels
considered to be inappropriately low. Levels of vasopressin are much lower than those seen in cardiogenic
shock. Furthermore, septic patients respond to vasopressin in doses that do not cause vasopressor effects
under normal conditions.58
Although vasopressin uses the same second messenger system as the adrenergic system (e.g. cAMP),59
vasopressin receptors are not subject to the same
receptor down-regulation that is found with prolonged
adrenoreceptor stimulation. Vasopressin reduces the
vasodilation in sepsis by inhibiting the activation of
ATP-regulated potassium channels60 and reducing
calcium entry through voltage-gated calcium channels.
The nitric oxide induced accumulation of cyclic
guanosine 3`, 4`-monophosphate is also inhibited.61
Several reasons have been postulated for impaired
vasopressin secretion in septic shock. Increased metabolism of vasopressin is unlikely as a constant low dose
vasopressin infusion produces stable levels.58 Neurohypophyseal stores have been found to be reduced62 and
high dose catecholamines, exogenous or exogenous,
may inhibit the release of vasopressin.63 The most
favored explanation seems to be an impaired
baroreceptor-mediated release of vasopressin due to
“autonomic failure”. This concept of sepsis-induced
autonomic failure is supported by the effectiveness of
vasopressin in other states when sympathetic function is
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impaired; such as primary autonomic failure and after
cardiac bypass.17,64
Brattleboro rats lack the ability to release vasopressin, but have intact autonomic and renin-angiotensin systems.65 Infusion of endotoxin in normal and
Brattleboro rats resulted in a much greater hypotensive
response in the vasopressin-deficient rats and a reduced
survival in response to various forms of shock in these
animals.66 Interestingly, pretreating the Brattleboro rats
with steroids attenuated the hypotensive response so
that it resembled that which was found in the control
animals. Also, administration of exogenous vasopressin
to shocked Brattleboro rats led to restoration of blood
pressure to the expected levels.67
Vasculature sensitivity to norepinephrine is decreased during septic shock.47 In a rat model, the vascular
sensitivity to vasopressin increased greatly as shock
progressed, whilst the sensitivity to norepinephrine
decreased, suggesting that vasopressin may be essential
for supporting the arterial pressure during endotoxin
shock.68 Furthermore, vasopressin increases the
sensitivity of the vasculature to norepinephrine and the
combination of the two drugs produces a much greater
vasoconstrictive effect than either drug alone.69
A similar vascular sensitivity to vasopressin in
humans has been noted. In a small case series, patients
with vasodilatory shock receiving high doses of catecholamine vasopressors, were commenced on vasopressin
(0.01 - 0.05 U/min). There was a marked improvement
in haemodynamic parameters and a decrease in catecholamine requirements, with four of the five patients
requiring vasopressin as their sole vasopressor.70
Previous work has showed no vasopressor effect in
normal patients when infusions were used up to 0.26
U/min,64 and the results were consistent with vasopressin hypersensitivity in vasodilatory shock. Vasopressin levels in septic shock have been found to be
much lower than cardiogenic shock (3 pg/mL vs 23
pg/mL). Subsequent infusion of vasopressin at 0.01
U/min in a septic group to achieve “appropriate” levels
of around 30 pg/mL resulted in a marked vasopressor
effect, with an average systolic blood pressure rise from
83 to 115 mmHg.58
In other small studies, systemic blood pressure improvements and a reduction in cathecholamine requirements with vasopressin have been confirmed. These have
been associated with a small decrease in cardiac index
and heart rate, and an improvement in other features
such as acidosis, urine output and creatinine
clearance.71-73 Doses of greater than 0.04 U/min were
not associated with increased effectiveness, and five
cardiac arrests occurred at doses greater than 0.05
U/min.73 A bolus of vasopressin may cause a rise in
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pulmonary vascular resistance, but it appears that a low
dose infusion has little effect on pulmonary vasculature,
and may even cause pulmonary vasodilation. Although
heart rate may slow, bradycardia has not been reported
in septic patients with low dose infusions. Terlipressin,
a long acting vasopressin analogue, led to a significant
rise in blood pressure in septic patients and enabled the
discontinuation of norepinephrine.74
The effects on renal function are complex and
variable. There is an increase in urine output with no
evidence of excessive water retention. Low dose
vasopressin infusions may have a natriuretic effect
through inhibition of proximal tubular sodium
absorption.75 The vasoconstrictor effects appear more
marked in the efferent than the afferent arteriole,76
thereby causing an increase in glomerular filtration
pressure.
There has been some concern expressed over the
possibility of excessive vasoconstriction caused by
vasopressin. Pharmacological doses have been shown to
cause significant coronary and mesenteric ischaemia77
and it has been suggested that vasopressin should be
used cautiously, if at all, in patients with symptomatic
coronary artery disease.73 In endotoxic models of sepsis,
there is evidence of vasopressin-induced gut hypoperfusion and mucosal damage and vasoconstriction is seen
in human gastroepiploic arteries, even at low doses.69,78
Clinical trials of vasopressin in septic patients have not,
however, shown any clear evidence of mesenteric
ishaemia. Vasopressin has been reported to cause less
vasoconstriction of the coronary, mesenteric and
cerebral circulations79 and there is some evidence of
NO-mediated vasodilation of these areas.80,81 In one
study, an infusion of low dose vasopressin led to no
alteration in gastric mucosal carbon dioxide levels, or
change in ST segments on electrocardiograph.72
In addition to potential vasoconstrictive effects,
vasopressin is known to promote platelet aggregation.82
These effects have been used to advantage in patients
with abnormal platelet function, but, on the other hand,
may induce further microcirculatory thrombosis in
patients with a systemic inflammatory response
syndrome.
Studies into the therapeutic use of this agent in
patients with sepsis have been small, and generally lack
randomisation. Physiological doses have consistently
shown beneficial effects on haemodynamic parameters,
and may avoid many of the adverse effects seen with
pharmacological doses that are used in non-septic
patients. Data concerning the clinically important
adverse effects of vasopressin are lacking, this has been
confounded by small study sizes and wide patient
variability.
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Vasopressin and portal hypertension
The development of gastro-oesophageal varices
from portal hypertension in patients with cirrhosis is
associated with an increased morbidity and mortality.
Variceal haemorrhage occurs in up to 35% of people
with cirrhosis and the index bleed itself has a mortality
approaching 30%.
Increased portal venous blood flow due to increased
arteriolar vasodilatation and increased intrahepatic vascular resistance to flow contribute to the development of
portal hypertension. The increased resistance to portal
venous blood flow in cirrhosis occurs not only due to
the distorted liver structure but also because of
contraction of myofibroblasts, activated stellate cells
and vascular smooth muscle cells of intrahepatic veins.
There may also be an imbalance between vasodilator
and vasoconstrictor stimuli, with the latter predominating in cirrhosis. However, the arteriolar vasodilatation
is caused by, among other things, an increase in nitric
oxide production, which may have a primary role.83-85
Vasopressin has been used in the treatment of
bleeding varices for almost four decades, acting via V1
receptors to cause splanchnic arteriolar vasoconstriction
and a secondary reduction portal venous flow and
pressure.86,87 Similar decreases in portal venous and
superior mesenteric arterial blood flows of 30% in
cirrhotic patients during vasopressin infusions have
been documented, while there was an even greater
decrease in oesophageal variceal blood flow (e.g. 48%)
suggesting that vasopressin may also selectively affect
variceal blood flow.88 The continuous administration of
vasopressin is not associated with tachyphylaxis or a
rebound increase in portal venous pressure after
discontinuation of the infusion.89 Vasopressin has been
administered both systemically and intra-arterially,90,91
but delivery via the intravenous route is easier to
perform and is just as efficacious as an infusion directly
into the superior mesenteric artery.92
Administration of vasopressin in patients with
oesophageal varicies has been limited due to the various
adverse effects. These include systemic hypertension
and bradycardia, reduced cardiac output93 and arrythmias.94,95 Regional circulatory adverse sequelae include
mesenteric ischaemia and infarction, rhabdomyolysis
and skin necrosis.96-99 Gut ischaemia may also contribute to the development of bacterial peritonitis.100
Vasopressin administration for the control of
variceal haemorrhage has not been shown to be more
efficacious than placebo in many randomised trials and
has also fallen out of favour because of the development
of drugs with better safety profiles.101,102 Concomitant
administration of nitrates either intravenously, sublingually or transdermally reduces the incidence of the
adverse effects of vasopressin and may increase the
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efficacy of haemorrhage control.103-105 However, although vasopressin does achieve better variceal bleeding
control when compared with placebo, it has not been
shown to improve mortality.106 Control of bleeding is
also inferior when compared with balloon tamponade.107
Vasopressin and brain death
Brainstem death is associated with well-established
haemodynamic changes,108 but variable endocrine and
metabolic abnormalities have also been described.
Thyroid hormone abnormalities consistent with a sick
euthyroid variant are commonly found, but other
hormones dependent on anterior pituitary function such
as prolactin, growth hormone, gonadotropins and
cortisol are usually not deficient.109,110 Hyperlactataemia
is common in ‘brain-dead’ patients.110 However, a persistent feature is impaired posterior pituitary function,
with decreased serum vasopressin concentrations.111
Consequently diabetes insipidus is reported in up to
78% of organ donors109 and may occur in up to 50% of
patients prior to the onset of brain death. If not properly
treated, this may lead to water losses and electrolyte
abnormalities, which can impair donor organ function
and adversely affect the outcome of transplantation.
Hypotension following brain death is a frequent
occurrence and catecholamines are often required to
maintain arterial blood pressure. However, the administration of catecholamines may be associated with early
mortality in the recipient.112 In one study, the addition
of vasopressin to epinephrine in the maintenance of
haemodynamic parameters in brain-dead patients was
associated with a dramatic prolongation of the time
before cardiac arrest (1 day to 23 days).113 The beneficial effects of vasopressin on survival are dosedependent, as the addition of antidiuretic doses of
vasopressin (0.1 - 0.4 U/hr) to epinephrine to maintain a
systolic blood pressure greater than 100 mmHg was
associated with a prolongation of the period of survival
from 1 to 3 days, while pressor doses of vasopressin (1 2 U/hr) increased survival to 17 days. Furthermore,
pressor doses of vasopressin alone increased the mean
arterial pressure. The cardiac index was unchanged and
peripheral resistance increased. When compared with
vasopressin, epinephrine alone increased cardiac index,
pulmonary capillary wedge pressure and mean
circumferential fibre shortening velocity, with no
change in peripheral resistance. Interestingly, when a
constant pressor dose of vasopressin was infused, the
dose of norepinephrine required to maintain arterial
blood pressure was 4 times greater that of epinephrine.114 The use of similar pressor doses of vasopressin
(0.3 mU/kg/min) had no effect on the pulmonary
vascular resistance, but caused a reduction in catechol-
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amine requirements and a trend towards higher myocardial ATP concentrations.115
In a series of adult organ donors without diabetes
insipidus requiring catecholamines to maintain adequate
arterial blood pressure, serum vasopressin levels were at
the lower end of the normal range or subnormal in the
majority of patients, possibly due to an impairment of
baroreflex-mediated release. The administration of
vasopressin (2.4 - 6 U/hr) increased blood pressure
sufficiently to lead to the cessation of catecholamines in
40% and a reduction in another 40% of patients.116 The
administration of vasopressin to brain-dead paediatric
patients is also associated with a marked reduction in
catecholamine requirements with no impairment of
early transplanted organ function.117 The administration
of vasopressin after brain death does not impair hepatic
mitochondrial function, as the arterial ketone body ratio,
a measure of the redox state of hepatic mitochondria,
was maintained compared with the pre-brain death
levels.118
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