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A vasopressina ¢ um nonapeptideo que possui moléculas de cisteina na posi¢ao um e seis
ligadas por uma ponte dissulfeto, sendo sintetizada nos neurdnios localizados nos nucleos
supradpticos e paraventriculares do hipotdlamo e transportada para a hipdfise posterior
onde é armazenada em forma de granulos. A vasopressina tem seu efeito vasopressor
conhecido deste o final do século XIX. Sua secrecdo € complexa, sendo liberada em
situagdes de choque, hemorragias, sincope vagal, entre outras. Possui trés tipos de
receptores (V1, V2 e V3), sendo que o receptor V1 fica localizado nos vasos sanguineos e é
responsavel pelo efeito vasoconstritor. Mais recentemente, o uso da vasopressina como
medicacdo coadjuvante as catecolaminas no tratamento do choque vasodilatatério vem
sendo descrito. A vasopressina normaliza a pressdo arterial possibilitando que as doses de
catecolaminas sejam diminuidas. E descrito que o uso da vasopressina em situacdes de
choque € também associado a efeitos colaterais, como isquemia de mucosas, pele e
miocdrdica. O uso clinico rotineiro da vasopressina ¢ muito limitado, sendo pouco
conhecidas as doses que devem ser usadas para melhorar a hemodinamica sem prejudicar a
oferta tecidual de oxigénio. Neste estudo foi investigado os efeitos hemodinamicos da
vasopressina, em doses progressivas em cdes anestesiados. Dezesseis cdes sem raca
definida, foram anestesiados e distribuidos aleatoriamente em dois grupos: Controle e
Vasopressina. O grupo Vasopressina recebeu vasopressina nas doses 0,01 ; 0,1 e 1,0
U/kg/min por 10 minutos. Apés a infusdo foi realizado estudo hemodindmico. Nas doses de
0,1 e 1,0 U/kg/min observou-se diminuicdo do indice cardiaco e da freqiiéncia cardiaca,
aumento da pressdo arterial média e do indice de resisténcia vascular sist€émica. Na dose de
1,0 U/kg/min observou-se aumento do indice da resisténcia vascular pulmonar. Os
resultados nos permitem concluir que a vasopressina pode ser tutil nomanuseio do choque
vasoplégico. Porém, a possibilidade de ocorréncia de efeitos cronotrépicos e inotrépicos

negativos podem deteriorar o estado metabdlico no choque.

Resumo
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ABSTRACT



Introduction: Vasopressin is a neuropeptide with potent vasoconstrictor effect, but clinical
experience with vasopressin in continuous infusion has been limited. In this study, we
investigated the effects of vasopressin in continuous infusion on hemodynamic parameters

in anesthetized dogs.

Material and Methods: Mongrel dogs (n = 16) anesthetized and randomized in two
groups: control and vasopressin. The vasopressin group received the following doses: 0.01
U/kg/min, 0.1 U/kg/min and 1.0 U/kg/min during 10 min. After infusion invasive

hemodynamic study was performed.

Results: Vasopressin continuous infusion in doses of 0.1 and 1.0 U/Kg/min for 10 minutes
induced a significant decrease of heart rate and cardiac index, and significant increase of
mean arterial pressure and systemic vascular resistance index. The 1.0 U/kg/min dose also

induced a significant increase of pulmonary vascular resistance index.

Conclusion: Increase of MAP and SVRI suggest vassopressin might be useful in managing
a state of vasoplegic shock, however negative inotropic and chronotropic effects will also
occur, what may deteriorate the metabolic state in a vasoplegic shock. Clinical experience
utilizing vasopressin in vasoplegic shock is limited, as well as which dose should be used to

minimize its deleterious effects.

Abstract
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1- INTRODUCAO



1.1- Historico

No final do século XIX Oliver & Schaefer (OLIVER e SCHAEFER, 1895)
observaram que o extrato da hip6fise possuia atividade vasopressora e trés anos mais tarde
Livon, von Cyon e Howell demonstraram que o efeito vasopressor estava no extrato da
hipdfise posterior. Em 1913, dois pesquisadores, Farini na Itdlia e von den Velden na
Alemanha, relataram o tratamento da diabete insipido pela injecdo do extrato de
neurohipoéfise. Turner (1951) e du Vigneaud (1954) isolaram e sintetizaram a vasopressina
da hipdfise posterior, relatando que este hormodnio tinha acdes antidiurética e

vasoconstritora (LASZLO et al., 1991).

1.2- Farmacologia

A vasopressina € um nonapeptideo que possui moléculas de cisteina na posi¢dao
1 e 6 ligadas por uma ponte dissulfeto (S-S). A maioria dos animais possui arginina na
posicdo oito, porém, em porcos e espécies relacionadas, apresentam uma lisina nessa
posicio (MURRAY et al., 1998). E sintetizada nos neurdnios localizados nos niicleos
supradpticos e paraventriculares do hipotilamo (SWAAB et al., 1975), sendo transportada
para a hipoéfise posterior por meio de neurofisinas onde € estocada na forma de granulos

(SKLAR e SCHRIER, 1983).

A regulacdo da secrecdo da vasopressina é complexa, sendo reconhecida como
um hormonio cléssico do estresse, que € liberada em situagdes de dor, emogdes, sincope
vasovagal, anestesias, choque circulatério, hemorragias e infarto agudo do miocardio

(MCALPINE et al., 1988; SHEN et al., 1991; WU e ZBUZEK, 1982).

Sdo descritos trés tipos de receptores para a vasopressina. Receptores V1
presentes nos vasos sanguineos, responsaveis pelo efeito vasoconstritor, receptores V2 nos
ductos coletores renais, responsaveis pelos efeitos antidiuréticos (KATORI et al., 2001) e
receptores V3 presentes na adenohipéfise que tem efeito central, como o de aumentar o

hormonio adenocorticotrépico (HOLMES et al., 2001).

Introducado
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Quando a vasopressina € administrada por via oral, é rapidamente inativada
pela tripsina, que cliva a ligagdo do peptideo entre os aminoacidos 8 € 9. A sua inativagao
quando administrada por via intravenosa, serd em nivel tecidual hepdtico e renal, pelas
peptidases. A sua meia-vida apds a administragio intravenosa varia de 2,5 e 14,5 minutos

(EVANS et al., 1994).

1.3- Vasopressina e as catecolaminas

O papel da vasopressina e a sua relacdo com o sistema nervoso autdnomo
simpético na regulagdo da circulacdo normal nio se encontram totalmente esclarecidos
(HASSER et al, 1997). Estudos pioneiros em animais com a circulacdo intacta
demonstraram potencializa¢do da resposta pressdrica, tanto para a adrenalina como para a
noradrenalina exdgenas, quando associada a vasopressina em doses fisioldgicas
(anti-diuréticas) (BARTELSTONE e NASMYTH, 1965) ou doses vasopressoras
(COMMARATO e LUM, 1969).

1.4- Vasopressina no choque vasoplégico

O choque vasodilatério ou distributivo pode ocorrer subsequentemente a uma
gama de agressdes ao organismo, incluindo processos infecciosos (sepse) e nao infecciosos,
como a cirurgia cardiaca com circulacdo extra-corpdrea, intoxicagdes exogenas,
pancreatites e parada cardiaca (LANDRY e OLIVER, 2001; WENZEL e LINDNER,
2001). O manuseio dessa condi¢do clinica inclui uma adequada reposicao volémica e o uso

criterioso de aminas vasoativas (REINHART et al., 2000).

Mais recentemente, o uso da vasopressina como medicagdo coadjuvante no
tratamento do choque vasodilatatério vem sendo descrito, baseado no fato de que nessa
sindrome parece haver uma depressao relativa da produgdo e/ou liberacdo da vasopressina,
além de uma exacerbacdo dos mecanismos vasodilatérios e certo grau de disfungdo

autondmica (FORREST, 2001; HOLMES et al., 2001; ROZENFELD e CHENG, 2000;

Introducado
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WENZEL e LINDNER, 2001). A vasopressina tem um papel importante para normalizar a
pressdo sanguinea nos estados de choque. No choque séptico hd deficiéncia relativa da
vasopressina que pode contribuir para a manutencdo da hipotensdo. As evidéncias
demonstram que no choque séptico resistente as catecolaminas a adicdo de vasopressina em
baixas doses (0,01- 0,04 U/min) em infusdo continua pode elevar a pressdo arterial e

diminuir as doses de catecolaminas (HOLLENBERG et al., 2004).

1.5- Efeitos adversos

O uso da vasopressina nas situagdes de choque estd associada a isquemia de
mucosas, pele e miocardio, elevagdo de enzimas hepaticas, elevacdo de bilirrubinas,
hiponatremia e trombocitopenia (OBRITSCH et al., 2004). Essas alteracdes sdao mais
evidentes nos pacientes que recebem vasopressina simultaneamente a hemofiltracdo.

(LUCKNER et al., 2005)

A vasopressina pode levar a uma diminui¢do da oferta tecidual de oxigénio,
efeito citado por Dellinger et al (DELLINGER et al., 2004), que observou lesdes
isquémicas na pele de pacientes em choque vasoplégico que ndo respondiam as

catecolaminas, e recebiam vasopressina em infusiao continua.

Friesenecker et al (FRIESENECKER et al., 2004) em um estudo com hamsters,
demonstraram que o uso da vasopressina pode levar a um aumento do consumo de oxigénio
na microcirculacdo. Westphal et al (WESTPHAL et al., 2003) estudando os efeitos da
vasopressina em ovelhas com quadro séptico observaram uma redugio do Indice Cardiaco e
aumento do Indice da Resisténcia Vascular Sistémica, sugerindo que esses efeitos poderiam

limitar o uso da vaopressina no choque séptico.

Um estudo sobre o efeito da vasopressina na funcdo do ventriculo direito em
um modelo experimental de hipertensdo pulmonar em caes, concluiu que a mesma causa
vasoconstricdo pulmonar e um efeito inotrépico negativo sobre o ventriculo direito,
sugerindo que a vasopressina deve ser usada com cautela quando a fun¢do do ventriculo

direito estiver comprometida (LEATHER et al., 2002)

Introducao
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2- JUSTIFICATIVA



A vasopressina tem se mostrado um farmaco promissor na terapéutica do
choque vasoplégico, porém a experiéncia clinica com o seu uso € muito limitada, bem
como quais as doses ideais que devem ser usadas, visando otimizar seus efeitos terapéuticos

com minimos efeitos deletérios.

Justifica-se o estudo proposto, a fim de se determinar as doses de vasopressina

que possam vir a deteriorar a funcdo cardiocirculatoria em caes anestesiados.

Justificativa
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mm 3- OBJETIVO



Investigar os efeitos hemodindmicos da injecdo de vasopressina, em doses

progressivas, em caes anestesiados.

Objetivo
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Abstract

Introduction: Vasopressin is a neuropeptide with potent vasoconstrictor effect,
but clinical experience with vasopressin in continuous infusion has been limited. In this
study, we investigated the effects of vasopressin in continuous infusion on hemodynamic
parameters in anesthetized dogs. Material and Methods: Mongrel dogs (n = 16)
anesthetized and randomized in two groups: control and vasopressin. The vasopressin
group received the following doses: 0.01 U/kg/min, 0.1 U/kg/min and 1.0 U/kg/min during
10 min. After infusion invasive hemodynamic study was performed. Results: Vasopressin
continuous infusion in doses of 0.1 and 1.0 U/Kg/min for 10 minutes showed a significant
decrease of heart rate and cardiac index, and significant increase of mean arterial pressure
and systemic vascular resistance index. The 1.0 U/kg/min dose also showed a significant

increase of pulmonary vascular resistance index.

Conclusion: Increase of MAP and SVRI suggest vasopressin might be useful in
managing a state of vasoplegic shock, however negative inotropic and chronotropic effects
will also occur, what may deteriorate the metabolic state in a vasoplegic shock. Clinical
experience utilizing vasopressin in vasoplegic shock is limited, as well as which dose

should be used to minimize its deleterious effects.

Keywords: vasopressin; vasoplegic shock; cardiac index .
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Introduction

The annual incidence of septic shock in the United States is 50-95/100,000
habitants and it is augmenting 9% each year[1], its physiopathology is complex [2].
Vasopressin is a neuropeptide consisting of nine aminoacids with antidiuretic and
vasoconstrictor effects [3]. The vasoconstrictor effect increases blood pressure and
systemic vascular resistance [4, 5]. Vasopressin is synthesized in neurons located in
paraventricular and supraoptic nuclei of the hypothalamus [6], and is stored in posterior
pituitary [7]. The regulation of vasopressin release is complex, with stimulation such as
hyperosmolality, hypotension and hypovolaemia [8]. There are three types of vasopressin
receptors - Vi V, and Vi3 - .Vasopressin V, receptors present in blood vessels, are
responsible for vasoconstriction, vasopressin V; receptors present in renal collecting duct
cells are mainly responsible for antidiuretic effects [9] and vasopressin V3 receptors present

in adenohypophisis.

Vasopressin is an alternative powerful vasopressor agent increasingly used in
catecholamine-resistant vasodilatory shock [10, 11] and this therapy is also used during
cardiopulmonary resuscitation [12]. However, the clinical experience with vasopressin as
well as its hemodynamic effects in continuous infusions with progressive doses has been

limited.

In this study, we investigated the effects of vasopressin on hemodynamic

parameters when used in continuous infusion and progressive doses in anesthetized dogs.

Materials and Methods

All procedures were approved by the institutional animal care committee at
UNICAMP and experiments were done in accordance with the guidelines for animal care
and uses published by the National Institutes of Health and the European Community

Guidelines for use of experimental animals.

Artigo Submetido
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Sixteen mongrel dogs (15 = 1Kg) were divided randomly in two groups:
CONTROL (n=8) and VASOPRESSIN (n=8). The CONTROL group received continuous
infusions (20 ml) of NaCl 0,9% for 10 minutes. The VASOPRESSIN group received
continuous infusions (20ml) of vasopressin (Arginine vasopressin- Acetate salt
(arg 8) vasopressin (V-9879, 350 Ul/mg, (Sigma Chemical CO, St Louis, MO, USA) 0.01
U/Kg/min., 0.1 U/Kg/min., and 1.0 U/Kg/min in 10 minutes[13, 14].

Animals were prepared as described by TANUS-SANTOS [15]. Firstly,
animals were anesthetized with sodium pentobarbital (10 mg.Kg", IV) and the level of
anesthesia was maintained with an infusion of pentobarbital ( 2 — 4 mg.Kg™. h™"). The dogs
were intubated for mechanical ventilation with room air using a volume-cycled respirator
(tidal volume = 15 ml/Kg) (Harvard Apparatus, Boston, MA, USA) and the respiratory rate

was adjusted to maintain a physiologic PaCO; (as revealed by end-tidal CO, monitoring).

Fluid-filled catheters were placed in the left femoral artery to measure mean
arterial pressure (MAP) via a pressure transducer (AS-3 Datex- Engstrom, Helsinki,
Finland), and left femoral vein for fluid administration. A 7F balloon-tipped Swan-Ganz
thermodilution catheter was placed in the pulmonary artery via the right femoral vein and
its correct location was confirmed by detection of typical pressure wave of this artery.
The catheter was connected to a pressure transducer (AS-3 Datex-Engstrom, Helsinki,
Finland) to allow monitoring of the mean pulmonary artery pressure (MPAP), central
venous pressure (CVP), and pulmonary capillary pressure (PCP). The transducers were

zeroed at level of the right heart and recalibrated before each set of measurements.

Cardiac output was determined in triplicate by injecting 5 ml of saline, and the
results were recorded and stored on a computerized system. The cardiac index (CI),

systemic vascular

resistance index (SVRI), and pulmonary vascular resistance index (PVRI) were

calculated by using standard formulas.
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Heart rate (HR) was measured using a surface electrocardiogram (lead I). After
at least 20 minutes of stabilization, a baseline (BL) haemodynamics evaluation was done.
Haemodynamics variables were measured every 10 minutes. The procedure was repeated 3

times.

The results were expressed as the mean £ SEM. Statistical comparisons were
done using Student’s #-test for unpaired observations or analysis of variance (ANOVA) for
repeated-measures followed by Dunnett’s multiple comparisons test. A value of p< 0.05
was considered significant. All statistical calculations were done using Sygma Stat for

Windows (Jandel Scientific, CA, USA).

Results

No significant alterations in the haemodynamics parameters were observed
when using vasopressin in a low dose (0.01 U/Kg/min) compared to the CONTROL group
or the baseline condition. At a moderate dose (0.1 U/Kg/min), the drug induced a decrease
in the cardiac index (CI) and heart rate (HR) when compared to both CONTROL group and
baseline. Also, an increase in mean arterial pressure (MAP) and systemic vascular

resistance index (SVRI) was verified only during the period of drug infusion.

After infusion of the highest dose (1.0 U/Kg/min), the previous changes in CI,
HR (decrease) and MAP and SVRI (increase) were exacerbated. Interestingly, at this dose
of vasopressin, the pulmonary vascular resistance index raised. These data are in Figure 1

and 2.

Discussion

In this study it was possible to observe that the use of continuous infusion of
vasopressin in doses of 0.1 U/kg/min and 1.0 U/kg/min, in anesthetized dogs, resulted in
increase of the mean arterial pressure (MAP), the systemic vascular resistance index
(SVRI) and the pulmonary vascular resistance index (PVRI). These doses also showed a

significant decrease of heart rate (HR) and cardiac index (CI).

Artigo Submetido
27



The vasopressor effect of vasopressin is due to its action on the V1-receptors
vascular smooth muscle and the augment of the response of this muscle to catecholamines
[16]. Vasopressin also inhibits nitric oxide production in the vascular smooth muscle [17]
and acts on K channels [18]. Both of these actions take to vasoconstriction, which in

conjunction with the effect on V1-receptors result in MAP increase.

In 1895 Oliver & Schaefer reported the vasopressor effects of the pituitary
extract [3]. Nowadays the vasopressor effect of vasopressin is well known as well as its use
in situations that need to increase the MAP, as in a cardiopulmonary resuscitation (CPR)

[12, 19] and in septic shock [20].

Recently, vasopressin use as a coadjutant drug to catecholamines in non
responsive vasoplegic shock has been suggested, once it will relatively reduce the

production and release of vasopressin, autonomic dysfunction and vasodilation [11, 21-23].

The recommended doses of vasopressin to use in shock are very low ones
(0.01-0.04 U/min), as shown in the literature, and they have the objective of elevating the

arterial pressure, as well as to diminish the doses of catecholamines [21, 24].

We used higher doses in our experiments because no hemodynamic effects
were observed with the 0.01 U/Kg/min when compared to the control group and basal. So,

we chose to use the same doses of previous protocols [13, 14].

The observed MAP increase, coming from vasopressin use, reinforces its use in
vasoplegic shock. However, the increase of SVRI may take to the decrease of oxygen tissue
perfusion, effect demonstrated by DELLINGER (2004), which reported skin ischemic
lesions in pacients in vasoplegic shock that did not answer to catecholamines and received

vasopressin continuous infusion [25].

The decreases of HR and CI in dose of 0.1 e 1.0 U/kg/min make clear a
decrease of chronotropism and inotropism, what may take to a decrease of the oxygen
tissue offer in shock situations, what will result in a worse of the shock metabolic state.
FRIESENECKER, in 2004 [26], using hamsters as model, demonstrated that the use of

vasopressin can take to an increase of oxygen consumption in microcirculation.
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This effect, added to the decrease of the oxygen tissue offer, as much in
vasoconstriction as in inotropism and chronotropism fall, may cause more damages than
benefits in shock situations. Westphal (2003), studying the effects of vasopressin in sheeps
in septic condition, observed a reduction of CI and increase of SVRI, suggesting that these

collateral effects may limit the use of this vasopressor during septic shock.[27].

The dose of 1.0 U/kg/min showed a significant augment in the pulmonary
vascular resistance index (PVRI), that can be explained by the decrease of CI separately,
because no alterations occurred neither in the mean pulmonary artery pressure (MPAP) nor
in the pulmonary cappilary pressure (PCP). LEATHER (2002) studying the effect of
vasopressin on the right ventricle function in dogs pulmonar hypertension experimental
model, concluded that vasopressin causes pulmonary vasoconstriction and an important
negative inotropic effect in the right ventricle, suggesting that vasopressin shall be used

cautiously when the right ventricle function is compromised.

Vasopressin has shown to be a promising drug in vasoplegic shock therapeutics,
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effects, what makes any suggested therapeutic intervention be based on further studies.
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Legends

Figure 1. Heart Rate (HR), Cardiac Index (CI), Mean Arterial Pressure (MAP),
Central Venous Pressure (CVP) and Systemic Vascular Resistance Index (SVRI) in basal
(bas), after saline (sal) and after injection, in continuous infusion, of 20 ml of NaCl 0,9%
for three times in the control group (0); and after injection, in continuous infusion, of 20 ml
of the doses 0.01 U/kg/min, 0.1 U/kg/min and 1.0 U/kg/min in log;o of -2, -1 e 0 for the
vasopressin group (m). The results are expressed as the mean + SEM. 'p <0.05 vs basal. “p

<0.05 vs control group.

Figure 2. Mean Pulmonary Artery Pressure (MPAP), Pulmonary Capillary
Pressure (PCP) and Pulmonary Vascular Resistance Index (PVRI) in basal, after saline and
after injection, in continuous infusion, of 20 ml of NaCl 0.9% for three times in the control
group(d); and after injection, in continuous infusion, of 20 ml of the doses 0.01 U/kg/min,
0.1 U/kg/min and 1.0 U/kg/min in log;o of -2, -1 e 0 for the vasopressin group (m). The

results are expressed as the mean = SEM. *p <0.05 vs basal. "p <0.05 vs control group.
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5- CONCLUSAO



Os resultados demonstram que a inje¢ao de vasopressina, em cdes anestesiados,
por um periodo de 10 minutos possui efeito varidvel dose-dependente. Isso pode ser

evidenciado por meio das seguintes observacoes:

I. A vasopressina ndo causou alteracdo significativa nos parametros
hemodinamicos na dose de 0,01 U/kg/min quando comparada ao grupo

controle ou medidas basais.

2. Na dose de 0,1 U/kg/min observou-se diminuicdo do indice cardiaco e
freqiiéncia cardiaca, aumento na pressdo arterial média e no indice de
resisténcia vascular sist€émica em relacdo ao grupo controle e medidas

basais.

3. Ap6s a dose de 1,0 U/kg/min as alteracdes prévias do indice cardiaco,
freqiiéncia cardiaca, pressdo arterial média e indice da resisténcia vascular
sist€tmica apresentaram-se exacerbadas. Nesta dose observou-se também
aumento do indice da resisténcia vascular pulmonar secundario a queda do

indice cardiaco.

4. A vasopressina em nenhuma das doses utilizadas causou alteracdo na
pressdo capilar pulmonar, pressdo da artéria pulmonar média e pressdo

venosa central.
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7- APENDICES



APENDICE 1

Controle

1- Freqiiéncia Cardiaca (bpm)

Basal Sall Sal 2 Sal 3
Cao1l 145,00 156,00 150,00 145,00
Cao 2 137,00 144,00 147,00 150,00
Cao3 156,00 156,00 159,00 154,00
Cao4 145,00 150,00 153,00 130,00
Cao 5 143,00 147,00 150,00 145,00
Cao 6 151,00 150,00 153,00 152,00
Cao7 141,00 140,00 143,00 139,00
Cao 8 145,00 142,00 145,00 140,00
2- Pressao Arterial Média (mmHg)
Basal Sall Sal 2 Sal 3
Caol 117,00 112,00 118,00 114,00
Cao 2 113,00 134,00 134,00 140,00
Cao 3 132,00 117,00 108,00 101,00
Cao4 110,00 138,00 140,00 135,00
Cao 5 118,00 118,00 110,00 112,00
Cao 6 113,00 110,00 115,00 118,00
Cao 7 125,00 132,00 128,00 130,00
Cao 8 139,00 135,00 142,00 133,00
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3- Pressao Arterial Pulmonar Média (mmHg)

Basal Sal1 Sal 2 Sal 3
Cao 1 27,00 28,00 28,00 27,00
Cao 2 10,00 10,00 11,00 11,00
Cao 3 18,00 18,00 18,00 17,00
Cao 4 20,00 18,00 18,00 19,00
Cao 5 21,00 19,00 17,00 18,00
Cao 6 18,00 19,00 20,00 20,00
Cao7 18,00 18,00 19,00 20,00
Cao 8 19,00 17,00 18,00 16,00

4- Pressao Capilar Pulmonar (mmHg)

Basal Sal1l Sal 2 Sal 3
Cao 1l 18,00 19,00 19,00 19,00
Cao 2 3,00 3,00 5,00 4,00
Cao 3 9,00 8,00 9,00 10,00
Cao4 13,00 12,00 13,00 11,00
Cao 5 14,00 11,00 10,00 11,00
Cao 6 12,00 13,00 12,00 13,00
Cao7 9,00 11,00 12,00 11,00
Cao 8 10,00 8,00 9,00 8,00
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5- Pressao Venosa Central (mmHg)

Basal Sal1 Sal 2 Sal 3
Cao 1 6,00 7,00 5,00 6,00
Cao2 5,00 6,00 6,00 7,00
Cao 3 7,00 6,00 5,00 6,00
Cao 4 7,00 8,00 7,00 7,00
Cao 5 8,00 8,00 7,00 6,00
Cao 6 6,00 7,00 7,00 5,00
Cao7 7,00 5,00 5,00 5,00
Cao 8 7,00 6,00 6,00 5,00

6- Indice Cardiaco (I/min.m2)

Basal Sall Sal 2 Sal 3
Cao 1l 5,04 5.05 4,38 3,51
Cao 2 3,73 3,92 4,12 4,12
Cao 3 4,79 4,08 4,08 4,26
Cao 4 4,46 4,25 4,04 4,25
Cao 5 4,08 4,69 4,08 4,28
Cao 6 4,65 4,41 5,34 4,88
Cao 7 391 3,77 3,96 4,34
Cao 8 4,10 4,28 4,89 4,48
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7- Indice de Resisténcia vascular Sistémica (dyna . seg . cm-5. .m-2)

Basal Sal1 Sal 2 Sal 3
Caol 1761,90 1663,36 2063,92 2461,53
Cao 2 2316,35 2612,24 248543 2582,52
Cao 3 2087,68 2176,47 2019,61 1971,83
Cao 4 1847,53 2447,06 2633,66 2409,41
Cao 5 2156,86 1876,33 2019,60 1981,31
Cao 6 1840,86 1868,48 1617,97 1853,46
Cao7 2414,32 2694,96 2484.,84 2304,14
Cao 8 2575,60 2411,21 222494 2285,71

8- Indice de Resisténcia Vascular Pulmonar (dyna . seg . cm-5. .m-2)

Basal Sall Sal 2 Sal 3
Cao 1l 142,85 142,57 164,83 182,33
Cao 2 150,13 142,85 116,50 135,92
Cao 3 150,31 196,07 176,47 131,45
Cao 4 125,56 112,94 99,01 150,58
Cao 5 137,25 136,46 137,25 130,84
Cao 6 103,22 108,84 119,85 114,75
Cao7 184,14 148,54 141,41 165,89
Cao 8 175,60 168,22 147,24 142,85
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APENDICE 2

Vasopressina

1- Freqiiéncia Cardiaca (bpm)

Basal Sal 0,01 0,1 1
Caol 148,00 146,00 139,00 91,00 81,00
Cao2 135,00 142,00 121,00 91,00 93,00
Cao3 156,00 161,00 171,00 150,00 124,00
Cao 4 146,00 144,00 138,00 120,00 91,00
Cao S 175,00 180,00 171,00 161,00 145,00
Cao 6 142,00 145,00 153,00 145,00 131,00
Cao7 150,00 139,00 131,00 122,00 105,00
Cao 8 136,00 137,00 130,00 110,00 95,00

2- Pressao Arterial Média (mmHg)

Basal Sal 0,01 0,1 1
Caol 126,0 126,0 133,0 150,0 163,0
Cao 2 112,0 117,0 128,0 159,0 149,0
Cao3 91,0 90,0 100,0 102,0 136,0
Cao 4 129,0 130,0 131,0 131,0 1470
Cao S 1430 146,0 145,0 151,0 160,0
Cao 6 127,0 122,0 116,0 111,0 116,0
Cao7 110,0 110,0 123,0 136,0 149,0
Cao 8 120,0 117,0 132,0 152,0 155,0
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3- Pressao Arterial Pulmonar Média (mmHg)

Basal Sal 0,01 0,1 1
Caol 24,00 24,00 23,00 22,00 23,00
Cao 2 15,00 15,00 14,00 15,00 19,00
Cao3 12,00 12,00 12,00 12,00 10,00
Cao 4 17,00 16,00 15,00 12,00 11,00
Cao S 16,00 17,00 16,00 18,00 13,00
Cao 6 23,00 24,00 26,00 30,00 35,00
Cao7 18,00 17,00 20,00 18,00 19,00
Cao 8 19,00 17,00 16,00 17,00 16,00

4- Pressao Capilar Pulmonar (mmHg)

Basal Sal 0,01 0,1 1
Caol 13,00 14,00 14,00 19,00 17,00
Cao 2 7,00 8,00 8,00 12,00 13,00
Cao3 4,00 5,00 7,00 7,00 5,00
Cao 4 7,00 8,00 7,00 5,00 6,00
Cao 5 9,00 7,00 10,00 8,00 4,00
Cao 6 10,00 10,00 9,00 8,00 13,00
Cao7 12,00 12,00 13,00 13,00 14,00
Cao 8 9,00 7,00 6,00 7,00 6,00
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5- Pressao Venosa Central (mmHg)

Basal Sal 0,01 0,1 1
Cao 1l 11,00 12,00 11,00 11,00 10,00
Cao 2 6,00 7,00 6,00 9,00 8,00
Cao 3 6,00 5,00 3,00 4,00 3,00
Cao 4 6,00 6,00 6,00 3,00 3,00
Cao 5 5,00 5,00 3,00 3,00 3,00
Cao 6 7,00 7,00 7,00 7,00 7,00
Cao7 8,00 7,00 7,00 6,00 8,00
Cao 8 7,00 6,00 8,00 7,00 7,00

6- Indice Cardiaco (/min.m?)

Basal Sal 0,01 0,1 1
Caol 5,80 6,24 4,93 2,83 1,89
Cao 2 2,72 2,93 2,93 1,88 1,68
Cao 3 2,99 2,94 3,18 2,94 2,20
Cao 4 2,94 2,94 3,18 2,94 2,2
Cao 5 5,03 4,90 4,16 3,30 2,01
Cao 6 6,86 7,18 5,88 5,22 3,76
Cao7 4,40 4,75 3,67 2,99 1,93
Cao 8 5,05 4,69 3,61 3,22 1,80
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7- Indice de Resisténcia vascular Sistémica (dyna . seg . cm™. ‘'m?)

Basal Sal 0,01 0,1 1
Caol 1586,20 1461,53 1979,71 3929,32 6476,19
Cao 2 3117,64 3003,41 3331,06 6382,97 6714,28
Cao3 227424 231292 2440,25 2666,66 4836,36
Cao4 3346,93 3374,14 3144,65 3482,99 5236,36
Cao 5 2194,83 2302,04 2730,76 3587.,87 6248,75
Cao 6 1399,41 1281,33 1482,99 1593,87 2349,14
Cao7 1854,54 173473 2528,61 3478,26 5844.55
Cao 8 1790,09 1893,39 2747,92 3602,48 65717,77

8- Indice de Resisténcia Vascular Pulmonar (dyna . seg . cm™. 'm™)

Basal Sal 0,01 0,1 1
Caol 151,72 128,2 146,04 84,8 253,96
Cao 2 235,29 191,13 163,82 127,65 285,71
Cao3 214,04 190,47 125,78 136,05 181,81
Cao 4 272,1 217,68 201,25 190,47 181,81
Cao 5 111,33 163,26 115,38 242,42 358,2
Cao 6 151,6 155,98 231,29 337,16 468,08
Cao7 109,09 84,21 152,58 133,77 248,7
Cao 8 158,41 170,57 221,60 248,44 444,44
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