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RESUMO

Villela NR, Nascimento Jr P, Carvalho LR, Teixeira A - Efeitos da Dex-
medetomidina sobre o Sistema Renal e sobre a Concentragao Plas-
matica do Horménio Antidiurético. Estudo Experimental em Caes

JUSTIFICATIVA E OBJETIVOS: A insuficiéncia renal aguda
peri-operatéria é responsavel por elevada taxa de morbidade e
mortalidade. Os farmacos oj-agonistas aumentam o débito
urinario e promovem boa estabilidade hemodindmica nesse
periodo. O objetivo desta pesquisa foi estudar os efeitos renais e
sobre a concentragao plasmatica do horménio antidiurético (HAD)
provocados pela dexmedetomidina no céo anestesiado.

METODO: Trinta e seis cdes adultos, anestesiados com propofol,
fentanil e isoflurano, foram divididos aleatoriamente em trés
grupos que receberam, de modo encoberto: G1 - injecdo de 20 mL
de solugéo de cloreto de sodio a 0,9%, em 10 minutos, seguida de
injecdo de 20 mL da mesma solugdo em uma hora; G2 - injegdo de
20 mL de solugdo de cloreto de sédio a 0,9% contendo
dexmedetomidina (1 ug.kg"), em 10 minutos, seguida de injegdo
de 20 mL da mesma solugdo, com a mesma dose de
dexmedetomidina (1 pg.kg"), emuma hora e G3-injegdo de 20 mL
de solugdo de cloreto de sédio a 0,9% contendo dexmedetomidina
(2 ug.kg’") em 10 minutos, seguida de injegdo de 20 mL da mesma
solugdo, com a mesma dose de dexmedetomidina (2 ug.kg™'), em
uma hora. As variaveis renais, hemodinamicas e a concentragao
plasmatica do HAD foram estudadas em quatro momentos: M1
(controle) - imediatamente apos o periodo de estabilizagdo; M2 -
apos a injegéo inicial de 20 mL da solugdo em estudo, em 10
minutos, coincidindo com o inicio da inje¢do da mesma solugéo,
emuma hora; M3 - 30 minutos ap6s M2 e M4 - 30 minutos ap6s M3.

RESULTADOS: Adexmedetomidina reduziu a freqliéncia cardiaca
e promoveu estabilidade hemodindmica, mantendo constante o
débito cardiaco. Houve elevagdo do débito urinariono G2e G3, em
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comparagdo com o G1. A osmolalidade urinaria no G2 e G3 foi
menor no M3 e M4 em relagdo ao M1 e M2. A depuracéo de agua
livre aumentou no G3. A concentragédo plasmatica do HAD diminuiu
no G3, apresentando valores mais baixos que os observados no
G1e G2em M2 e M4.

CONCLUSOES: Os cées anestesiados com baixas doses de
dexmedetomidina promovem diurese hidrica por inibir a secregcdo
do horménio antidiurético, havendo potencial para protegdo renal
em eventos isquémicos.

Unitermos: ANIMAIS: caes; DROGAS: aj-agonista,
dexmedetomidina; SISTEMA RENAL: horménio antidiurético

SUMMARY

Villela NR, Nascimento Jr P, Carvalho LR, Teixeira A - Effects of
Dexmedetomidine on Renal System and on Vasopressin Plasma
Levels. Experimental Study in Dogs

BACKGROUND AND OBJECTIVES: Perioperative acute renal
failure increases morbidity and mortality. Alpha,-adrenergic
agonists used in anesthesia increase urinary output and maintain
cardiovascular stability. This study aimed at investigating the ef-
fects of dexmedetomidine on renal system and on vasopressin
plasma levels in anesthetized dogs.

METHODS: This study involved 36 adult mixed-breed dogs anes-
thetized with propofol, fentanyl, and isoflurane, which were ran-
domly distributed in three groups receiving: G1 -20 mL of 0.9%
saline in 10 minutes, followed by 20 mL of the same solution in one
hour; G2-20 mL of 0.9% saline with dexmedetomidine (1 pg.kg'1) in
10 minutes, followed by 20 mL of the same solution with the same
dexmedetomidine dose (1 ug.kg'1) in one hour; and G3 -20 mL of
0.9% saline with dexmedetomidine (2 pg.kg'1) in 10 minutes, fol-
lowed by 20 mL of the same solution with the same
dexmedetomidine dose (2 pg.kg'1) in one hour. Renal and
hemodynamic variables and vasopressin plasma levels were stud-
ied in four periods: M1 (control) - immediately after the stabilization
period; M2 - after initial injection of the solution being studied, coin-
ciding with the beginning of continuous injection of the same solu-
tion; M3 - 30 minutes after M2; and M4 - 30 minutes after M3.

RESULTS: Dexmedetomidine has decreased heart rate and main-
tained adequate cardiovascular stability, as cardiac output was kept
constant. Urinary output was increased for G2 and G3 as compared to
G1. For G2 and G3, urinary osmolality has decreased in M3 and M4.
For G3, values of free water clearance were increased throughout the
experiment. Vasopressin plasma levels have decreased for G3, re-
sulting in lower values as compared to G1 and G2 in M2 and M4.

CONCLUSIONS: In anesthetized dogs, low doses of
dexmedetomidine inhibit vasopressin secretion, causing aqueous
diuresis. These actions might protect kidneys during ischemic events.

Key Words: ANIMALS: dogs, DRUGS: ay-agonist, dexmedeto-
midine; RENAL SYSTEM: vasopressin
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INTRODUGAO

N as ultimas décadas tém sido observados avancos nos
cuidados médicos peri-operatoérios, sem, contudo, que
se verifique redugdo significativa da incidéncia de insufi-
ciéncia renal aguda nesse periodo 3 As elevadas taxas de
morbidade e mortalidade associadas a insuficiéncia renal
aguda peri-operatoria justificam os esforgos e gastos des-
pendidos em pesquisas, na tentativa de identificar mecanis-
mos de preveni-la *.

As alteragbes hemodinamicas e hormonais decorrentes da
resposta endécrino-metabdlica ao trauma anestésico-cirur-
gico desempenham importante papel na precipitagao da in-
suficiéncia renal aguda .

A dexmedetomidina reduz a concentracédo plasmatica das
catecolaminas ®’, mantém boa estabilidade hemodinamica
89e aumenta o débito urinario '°, quando empregada durante
cirurgia, podendo assim, reduzir as alteragées renais promo-
vidas pela resposta endocrino-metabdlica ao trauma
anestésico-cirurgico.

Na literatura, ha escassez de trabalhos experimentais coma
dexmedetomidinaemcondigdes e doses semelhantes aque-
las praticadas nas salas de operacgdes. Assim, o objetivo
destetrabalhofoiestudaros efeitos dadexmedetomidinaso-
bre o sistema renal e sobre a concentragédo plasmatica do
horménio antidiurético (HAD), em doses semelhantes as
utilizadas na pratica clinica em Anestesiologia.

METODO

Estapesquisafoiaprovadapela Comissdode Eticaem Expe-
rimentacdo Animal da Faculdade de Medicina de Botucatu,
UNESP. Foram utilizados 36 cées adultos de ambos os se-
xos, sem raga definida, com peso entre 18 e 30 kg.

Apos jejum alimentar de 12 horas, com livre acesso a agua,
os animais foram anestesiados com propofol (6 mg.kg™') e
fentanil (5 pg.kg'1). Apods a intubagao traqueal, os pulmodes
foram ventilados mecanicamente com oxigénio (0,8 L.min'1)
e ar comprimido (1,2 L.min™"), com volume corrente de 20
mL.kg'1 e freqliénciarespiratoriade 12 a 16 movimentos por
minuto, com o objetivo de manter a press&o expiratoria final
de CO, (PerC0O;) em 35 a 45 mmHag, e iniciou-se administra-
c¢aodeisofluranoem concentragcdoexpiradade 1,7 CAM. Re-
alizou-se disseccao e cateterismo da veia femoral direita
parainicio da hidratagdo com solugéo de Ringer com lactato
(18 mL.kg".h"")eadministrou-se o brometo de rocurénio (0,6
mg.kg™' e injecdo continua de 10 ug.kg™'.min™).

Aseguir, foram dissecadas a artéria femoral esquerda, para
medida continua da presséao arterial média (PAM), a veia fe-
moral esquerda, para coleta de sangue, e a veia jugular ex-
ternadireita, por onde foi passado o introdutor e o cateter de
Swan-Ganz 7F até aartéria pulmonar, paramedida do débito
cardiaco portermodiluigdo e da pressdo média do atrio direi-
to (PAD). A manutencgéo da temperatura corporal habitual
para caes (39 °C)foifeita através de insuflacdo de ar aqueci-
do (38 a 42 °C) na superficie ventral e aquecimento das
solucdes injetadas.
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Apo6s o término do preparo cirurgico, as feridas cirurgicas fo-
raminfiltradas comropivacainaa0,2%, aconcentragao expi-
rada do isoflurano foi reduzida para 0,6 CAM e injetou-se o
prime das solucdes de creatinina (30 mg.kg™') e para-amino-
hipurato de sédio (PAH) (4 mg.kg™') paraestudo dafungéore-
nal. Asolucéo de Ringer com lactato foi substituida por solu-
¢éo de creatinina a 0,6% e de PAH a 0,24% em Ringer com
lactato e administrada em volume de 6 mL.kg'1.h’1. Proce-
deu-se o cateterismo vesical e iniciou-se periodo de
estabilizagado de 30 minutos.

Apo6s o momento controle, os animais foram distribuidos de
forma aleatoria, por sorteio, e encoberta em trés grupos com
12 caes em cada grupo.

e G1(n=12):injecdo de 20 mL de solugéo de cloreto de so-
dio a 0,9%, em 10 minutos, seguida de injegdo de 20 mL
da mesma solugao em uma hora.

e G2 (n=12):injecdo de 20 mL de solugéo de cloreto de so-
dio a 0,9% contendo dexmedetomidina (1 pg.kg'1), em
10 minutos, seguida de injecdo de 20 mL da mesma solu-
¢do, com a mesma dose de dexmedetomidina (1
ug.kg™”), em uma hora.

e G3 (n=12):injecdo de 20 mL de solugao de cloreto de s6-
dio a 0,9% contendo dexmedetomidina (2 ug.kg™), em
10 minutos, seguida deinjecdo de 20 mL da mesma solu-
cao, com a mesma dose de dexmedetomidina (2
ug.kg™”), em uma hora.

Foram estudados os seguintes pardmetros para controle da
homogeneidade do estudo - comprimento, peso, area de su-
perficie corporal (ASC) e sexo; atributos hemodinamicos -
frequéncia cardiaca (FC), presséo arterial média (PAM),
pressao média do atrio direito (PAD), indice cardiaco (IC)eo
indice daresisténcia vascularsistémica (IRVS); atributos re-
nais e sanguineos-hematdcrito (Ht), osmolalidade plasmati-
ca (OsmP)débito urinario (DU), ritmo de filtragdo glomerular
(RFG), medido pela depuragéo (Dp) de creatinina (DpCr),
fluxo sanguineo renal (FSR = DpPAH/1-Ht), resisténcia vas-
cular renal (RVR = PAM/FSR), osmolalidade urinaria
(OsmU), depuracgéo osmolar (DpOsm = OsmU.DU/OsmP),
depuragaode agualivre (DpH,O =DU-DpOsm), fragéo defil-
tracéo (FF = DpCr/DpPAH), excregéo fracionaria de sddio
(EFNa=DpNa.100/DpCr), excrecdo fracionaria de potassio
(EFK = DpK.100/DpCr) e a concentragdo plasmatica do
horménio antidiurético (HAD).

Os parametros foram estudados em 4 momentos. Cada mo-
mento teve duragdo de 15 minutos, sendo que a coleta de
sangue eamedidadasvariaveishemodinamicasforamreali-
zadas na metade desse intervalo. No inicio e final de cada
momento, a bexiga foi esvaziada e a urina coletada. Os
momentos estudados foram:

M1 (controle): imediatamente ap6s o periodo de estabiliza-
¢ao de 30 minutos.

M2: apés ainjegaoinicial, em 10 minutos, de 20 mL da solu-
¢do em estudo, coincidindo com o inicio da injegao conti-
nua da solugdo em estudo, em uma hora.
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M3: 30 minutos ap6s o término de M2, coincidindo o térmi-
no deste momento com o término da injecao da solugéo
em estudo.

M4: 30 minutos apos o término de M3.

Paraadosagem plasmaticadohormdnio antidiurético (HAD)
foram coletados 5 mL de sangue venoso em tubos heparini-
zados que foram centrifugados a 4 °C para separagédo do
plasma. Foi utilizada a técnica de radioimunoensaio (kit
DSL-1800 Arginine Vasopressin Radioimmunoassay, Te-
xas) e aleiturafoirealizada noaparelho Perkim-Elmer Cobra
Il Gamma Counter, modelo E5005 (USA). A concentragéo
plasmatica do HAD foi expressa em picogramas por mL de
plasma.

Para as variaveis que apresentaram distribuicao normal e
homogeneidade de variancias, foi utilizada a analise de per-
fil, sequidado método de Tukey paracomparacdes multiplas.
Para as que ndo apresentaram distribuicdo normal ou homo-
geneidade de variancias, foi utilizado o teste de Friedman
paracomparagdes dos momentos e o teste de Kruskal-Wallis
paracomparagaodosgrupos, seguidos doteste paracompa-
racdes multiplas. Os dados demograficos foram verificados
pelo método de Analise de Variancia. Com relagao ao sexo,
empregou-se o teste Exato de Fisher para analise de
frequéncia. O nivel de significancia utilizado foi de 5%.

RESULTADOS

Houve homogeneidade entre os grupos em relagcao ao peso,
comprimento, ASC e distribuicdo de machos e fémeas dos
animais (p > 0,05) (Tabela I).

Tabela | - Peso, Comprimento, Area de Superficie Corporal
(ASC) e Distribuigédo de Machos e Fémeas em cada
um dos Grupos Estudados

Parametros G1 G2 G3 Estatistica
(n=12) (n=12) (n=12)

Peso (kg) * 243+42 219%39 23937 p>005

Comprimento (cm) * 114,7+6,9 107,3+8,0 114,8+10,1 p>0,05

ASC (m?) * 0,90 +0,09 0,85+0,09 0,86+0,11 p>0,05
Sexo

Machos 9 10 12

Fémeas 3 2 0 p > 0,05

* Valores expressos pela Média + DP

As variaveis PAM e PAD n&o apresentaram diferenca signifi-
cativa entre os grupos e nos diferentes momentos de cada
grupo (p > 0,05) (Tabela II).

Tabela Il - Valores da Frequéncia Cardiaca (FC), Pressé&o Arterial Média (PAM), Presséo Média do Atrio Direito (PAD), do
Indice Cardiaco (IC) e do Indice da Resisténcia Vascular Sistémica (IRVS) nos Momentos e Grupos Estudados

Variaveis Momentos
M1 M2 M3 M4
FC' (bat.min™)
G1 93 [85; 106] A%:* 105 [100; 130] Ab 133 [110; 155] Aa 128 [110; 146] Aa
G2 110 [97; 137] Aa 69 [62; 114] Bb 102 [80; 120] Ba 108 [99; 124] Ba
G3 103 [93; 124] Aa 78 [69; 99] Bb 81[71; 104] Bb 91[85; 112] Bb
PAM>® (mmHg)
G1 91,8 +16,0 91,1+ 16,6 90,1+ 15,4 94,3 + 16,2
G2 95,3+ 13,8 91,1+ 10,0 949479 99,8+9,4
G3 97,5+ 19,7 89,5+ 16,3 91,6 + 14,4 97,7+158
PAD'® (mmHg)
G1 3,5[1,5;5,0] 3,0 [2,5; 4,5] 3,0 [2,5; 4,0] 3,5[2,5; 4,0]
G2 2,5[1,0; 4,0] 5,0 [3,0; 7,0] 5,0 [3,0; 7,0] 4,0 [3,0; 4,5]
G3 2,0 [1,0; 4,0] 3,0[1,5; 5,5] 3,0[2,0;5,5] 2,5[1,5; 5,0]
IC" (L.min".m?)
G1 3,4 [3,0;4,3] Ac 3,9[3,4; 4,8] Ab 4,9[4,2; 5,5] Aa 4,5[3,8;5,2] Aa
G2 3,3[2,9; 4,6] Aa 2,6[2,2;3,8] Aa 3,6 [3,6;2,9] Ba 3,4[2,6;3,8] Ba
G3 3,5[2,9; 4,3] Aa 2,6[2,3;3,3] Aa 3,2[2,5;3,5] Ca 3,1[2,3;3,2] Ca

IRVS' (dina.s.cm™.m?)

G1 1862 [1669; 2460] Aa
G2 2127 [1770; 2536] Aa
G3 2278 [1827; 2457] Aa

1594 [1481; 2078] Bb
2490 [1709; 3267] Aa
2414 [2034; 2923] Aa

1342 [1203; 1703] Bd
2069 [1721; 2478] Aa
2200 [1855; 2831] Aa

1463 [1388; 1967] Bc
2284 [1990; 2887] Aa
2428 [2234; 3088] Aa

"Mediana, 1° e 3° quartis; 2Média + DP; *Grupos dentro de cada momento, seguidos de mesma letra maitiscula, nao diferem estatisticamente (p > 0,05);
“Momentos dentro de cada grupo, seguidos de mesma letra mintiscula, nao diferem estatisticamente (p > 0,05); °p > 0,05 (entre grupos, dentro de cada
momento e entre momentos, dentro de cada grupo).**Observagio quanto aos valores: A>B>C;a>b>c>d
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AFCfoimenornoG2e G3,emrelacaoaoG1,noM2, M3 e M4
(p<0,05). Nos grupos, observou-se que no G2 a FC diminuiu
noM2 (p<0,05), retornando aos valores do momento contro-
lenoM3eM4.No G3,aFCdiminuiunoM2emanteve-se aba-
ixo dos valores do momento controlenoM3e M4 (p<0,05).0
G1 apresentou aumento progressivoda FC (p <0,05) (Tabe-
la Il).

OIC,noM3eM4,foimenornoG2e G3emrelagdoao G1eno
G3emrelagdoao G2 (p<0,05). No G1, houve aumento pro-
gressivodolCaolongodos momentos (p<0,05)(Tabelall).
O IRVS foimenorno G1 no M2, M3 e M4 emrelagdoao G2 e
G3(p<0,05).NoG1, houve redugao do IRVS nos momentos
M2, M3 e M4 em relagédo ao M1 (p < 0,05) (Tabela Il).
ODUfoimenornoG1,noM4 (p<0,05).NoG3, oDUfoimenor
no M2 em relagéo ao M3 (p < 0,05) (Figura 1).

AFF foimenorno G2emrelagdoao G1,noM1 (p<0,05). No
G2, foimaiornoM4emrelagcdoaoM1(p<0,05)(Tabelalll).

A OsmU nao apresentou diferencga significativa entre os gru-
pos.NoG2e G3,foimenornoM3eM4 (p<0,05) (TabelalV).
ADpH,0Onéoapresentoudiferencasignificativa entre os gru-
pos. No G3, foimaior no M2, M3 e M4 emrelagdo ao M1 (p <
0,05) (Figura 2).

Aconcentragao plasmatica do HAD foi menorno G3 emrela-
¢doaosGl1eG2enoG2emrelagcdoaoG1,noM2eM4. (p <
0,05). No G3, foi maior no M1 (p < 0,05) (Figura 3).

[] &1: Controle, NaC1 0,9%

016 . G2: Dexmedetomidina, 1 pg.kg'1
— |:| G3: Dexmedetomidina, 2 ug.kg'1
2
- t
£
€ 0,12
—
E
2
:g 0,08
5
=]
3
© 0,04 H!H HIB é

0
M1 M2 M3 M4

Momentos

Figura 1 - Débito Urinario. Mediana, 1° e 3° Quartis dos Valores
Obtidos nos Grupos e Momentos Estudados
*M4: G1<(G2=G3)(p<0,05)
1t G3: M2<M3 (p<0,05)

Asvariaveis FSR, RFG, RVR (Tabela lll), Ht, OsmP, DpOsm,
EFNae EFK (Tabela V) ndo apresentaram diferenca signifi-
cativa entre os grupos e nos diferentes momentos de cada
grupo (p > 0,05).

Tabela Il - Valores do Fluxo Sangliineo Renal (FSR), Ritmo de Filtragcdo Glomerular (RFG), da Resisténcia Vascular Renal
(RVR) e da Fracdo de Filtracdo (FF) nos Momentos e Grupos Estudados

Variaveis Momentos
M1 M2 M3 M4
FSR? (mL.min"' kg™
G1 16,1+5,2 20,9+7,3 18,8+54 19,1+6,5
G2 245+83 20,0 + 6,4 20,1 4,4 211+56
G3 19,1+ 10,0 17,9+10,3 19,5+ 11,4 17,8+9,5
RFG"® (mL.min" kg™
G1 3,4[2,5;4,3] 3,9[3,1;5,0] 3,7[3,2;4,7] 3,5[3,0;4,0]
G2 3,7[2,8; 4,4] 4,13,8; 4,6] 3,9[3,2; 4,4] 4,0 [3,7; 4,8]
G3 3,4[2,6; 4,8] 3,5[2,9; 4,8] 3,7[3,4; 4,5] 3,8 [3,4; 4,3]
RVR"® (mmHg.mL".min™")
G1 0,251[0,19; 0,32] 0,19 [0,14; 0,25] 0,18 [0,16; 0,24] 0,20 [0,16; 0,27]
G2 0,17 [0,15; 0,22] 0,23[0,19; 0,26] 0,24 [0,18; 0,28] 0,26 [0,20; 0,30]
G3 0,24 [0,17; 0,32] 0,24 [0,14; 0,34] 0,23 [0,16; 0,30] 0,26 [0,18; 0,36]
FF?
G1 0,38 + 0,09 a3A4 0,34 + 0,09 aA 0,36 + 0,09 aA 0,35+ 0,07 aA
G2 0,27 + 0,09 bB 0,33 + 0,06 abA 0,34 0,10 abA 0,35+ 0,07 aA
G3 0,37 + 0,09 aAB 0,38 + 0,09 aA 0,36 + 0,09 aA 0,41+ 0,07 aA

"Mediana, 1° e 3° quartis; 2Média + DP; *Grupos dentro de cada momento, seguidos de mesma letra maitiscula, ndo diferem estatisticamente (p > 0,05);
“Momentos dentro de cada grupo, seguidos de mesma letra mintiscula, ndo diferem estatisticamente (p > 0,05); °p > 0,05 (entre grupos, dentro de cada
momento e entre momentos, dentro de cada grupo); >*Observacgdo quanto aos valores: A>B; a > b
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Tabela IV - Valores do Hematécrito (Ht), da Osmolalidade Urinaria (OsmU), Osmolalidade Plasmatica (OsmP), Depuragéo
Osmolar (DpOsm), Excregéo Fracionaria de Sédio (EFNa) e Excregéo Fracionaria de Potassio (EFK) nos Momentos

e Grupos Estudados

Variaveis Momentos
M1 M2 M3 M4
HE (%)
G1 39,5 [36,0; 43,0] 40,0 [36,5; 44,0] 41,0 [37,0; 43,5] 41,0 [37,0; 42,5]
G2 41,0 [38,5; 44,5] 42,0 [36,0; 46,0] 41,5 [39,0; 46,5] 43,5 [40,0; 46,0]
G3 39,5 [36,5; 42,0] 41,0 [35,5; 44,0] 41,5[36,0; 44,0] 41,5[36,0; 45,0]
OsmU (mOsm.kg H,0™)
G1 992 [679; 1369] a' 752 [566; 1128] a 641 [435; 825] a 665 [404; 1026] a
G2 754 [561; 994] a 641 [536; 868] a 358 [302; 639] b 306 [234; 655] b
G3 925 [795; 1346] a 795 [605; 986] a 452 [313; 558] b 344 [282; 604] A
OsmP? (mOsm.kg H,0™")
G1 288 [278; 295] 284 [278; 288] 288 [287; 290] 288 [285; 293]
G2 290 [286; 295] 293 [284; 296] 288 [284; 292] 290 [283; 295]
G3 281 [252; 290] 285 [238; 295] 286 [269; 290] 287 [258; 293]
DpOsm? (mL.min™")
G1 1,9[1,2;2,2] 2,2[1,6;2,7] 1,9[1,6;2,7] 1,8 [1,2; 2,0]
G2 1,9[1,1; 2,9] 1,4[1,2; 2,5] 1,8[1,4;3,2] 1,7 [1,2; 3,3]
G3 2,1[1,6; 3,0] 1,6 [1,1;1,9] 1,91,5; 4,0] 1,7 [1,4; 2,3]
EFNa? (%)
G1 0,381[0,23; 0,77] 0,89 [0,44; 1,07] 0,94 [0,25; 1,21] 0,42 [0,20; 0,64]
G2 0,57 [0,31; 1,08] 0,55 [0,37; 0,83] 1,02[0,75; 1,28] 0,59 [0,40; 0,81]
G3 0,40 [0,23; 0,96] 0,37 [0,21; 1,05] 0,68 [0,42; 1,09] 0,60 [0,31; 0,99]
EFK? (%)
G1 12,0 [7,9; 24,7] 16,7 [12,1; 29,2 24,7 [14,9; 31,2] 21,0 [12,4; 26,2]
G2 21,8[11,1; 31,2] 15,7 [11,0; 26,8] 31,1[23,4; 37,6] 20,3 [15,7; 28,8]
G3 20,0 [12,7; 29,2] 15,0 [5,7; 21,7] 25,9 [23,0; 28,0] 20,2 [14,3; 25,3]

Valores representados pela mediana, 1° e 3° quartis; '"Momentos dentro de cada grupo, seguidos de mesma letra mintscula, ndo diferem estatisticamente
(p > 0,05); %p > 0,05 (entre grupos, dentro de cada momento e entre momentos, dentro de cada grupo); 'Observacéo quanto aos valores: a > b

[T &1: controle, NaCi1 0,9%
. G2: Dexmedetomidina, 1 ug.kg'1 :_T
05 0 - 4 E
G3: Dexmedetomidina, 2 ug.kg o
En Q
A =
£’ * 8
5 =
E * E
o -0,5 * e}
s =
3 <
© o
30 i §
2 E
[}
g 15 T
O
e
3
o -2,0
[a]
-2,5
M1 M2 M3 M4
Momentos

B

[] &1: controle, NacC1 0,9%

. G2: Dexmedetomidina, 1 ug.kg'1

D G3: Dexmedetomidina, 2 ug.kg”

T

é

M1

M2

M3

Momentos

M4

Figura 2 - Depuragao de Agua Livre. Mediana, 1° e 3° Quartis dos
Valores Obtidos nos Grupos e Momentos Estudados
*G3: M1< (M2=M3=M4) (p<0,05)

+ G3: M1 > (M2=M3=M4) (p<0,05)
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Figura 3 - Concentracdo Plasmatica do Hormdnio Antidiurético.
Mediana, 1° e 3° Quartis dos Valores Obtidos nos Grupos e
Momentos Estudados
*M2 e M4: G1>G2>G3 (p>0,05)
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DISCUSSAO

Afiltragdo glomerular € um mecanismo predominantemente
hemodinamico e a dinamica intratubular renal sofre influén-
cias hemodinamicas e hormonais. Alguns desses hormoni-
os, como o HAD, sofrem interferéncias cardiovasculares no
controlede suasecregdo ''. Observou-se neste experimento
que as alteragdes urinarias promovidas pela dexmedetomi-
dina nao foram acompanhadas de modificagdes hemodina-
micas significativas. Assim comoemoutras pesquisas ® 12,
adexmedetomidinadiminuiuaFC de forma dose-dependen-
te e manteve maior estabilidade hemodinamica em relagao
ao grupo controle, uma vez que o IC manteve-se estavel ao
longo do experimento em ambos os grupos em que se
empregou o farmaco.

Os agonistas a,-adrenérgicos aumentam o débito urinario
1215 Esse aumento pode ser secundario as alteragées he-
modinamicas '®, ainibicdo da secrecdo do HAD ' ou a dimi-
nuicdo da sua agao tubular 2.

Osreceptores ay-adrenérgicos jaforam identificados em va-
rias areas dorimdediferentes animais '**°. Emratos, a ativa-
cao desses receptores promove inibicao do AMPc intracelu-
lar %" sendo esse um dos mecanismos responsaveis pela
inibicdo da acédo do HAD no tubulo coletor. Em outros anima-
is, como no cao, alguns pesquisadores nao detectaram tal
inibicao doAMPcintraceIuIar16, sugerindo outro mecanismo
envolvido nainibigdo da absorgéo de agua no tubulo coletor
pelosagonistas ap-adrenérgicos. Reid e col. " relataramque
a clonidina em doses muito elevadas, bem acima das
utilizadas na pratica clinica, inibe a secrecao do HAD,
promovendo elevagéo da diurese.

Observou-se nesta pesquisa que a dexmedetomidina deter-
minou aumento do débito urinario, promovendo, paralela-
mente, minimas alteragdes hemodindmicas. O aumento da
diurese foiacompanhadoderedugdodaosmolalidade urina-
ria e aumento da depuragédo de agua livre. Nao foram obser-
vadas alteragdes nas variaveis RVR, FSR, RFG, DpOsm,
EFNa e EFK, evidenciando que o aumento da diurese foi se-
cundarioao comprometimento daabsorgdo de aguano tubu-
lo coletor e ndo ao aumento da filtracao glomerular.
Provavelmente, essa diurese hidrica foi secundaria a
inibicdo da secregdo do HAD.

Humphrey e col. 28 associaram a inibicdo da secregéo do
HAD, apos injecao de clonidina, ao aumento da PAM. Ou-
tros possiveis mecanismos seriam a supressao da secre-
cadodessehorméniopeloaumentodapressdovenosacen-
tral *° ou bloqueio direto das células neurossecretoras su-
pra-opticas *°.

Neste experimento, adexmedetomidinainibiu a secregaodo
HAD de forma dose-dependente sem que tenham ocorrido
alteragdes significativas da PAM ou da PAD, sugerindo inibi-
¢aocentraldiretadadroga. Emtrabalhoprévio, Kimuraecol.
3! observaram reducéo da concentragao plasmatica do HAD
apods injecao de pequena dose de clonidina no ventriculo la-
teral de caes, mostrando que os farmacos a,-agonistas
podem promover bloqueio central da secrecdo desse
horménio.
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Nesta pesquisa, durante o momento controle, observou-se
que aconcentracao plasmaticadoHAD encontrava-se proxi-
ma dos valores fisiolégicos paraocado(0a5 pg.mL‘1) %2 sen-
do, provavelmente, o resultado da hidratagdo durante o pre-
paro cirurgico e da opgao por uma técnica anestésica balan-
ceada com o uso de opidide na indugéo >*. Outros pesquisa-
doresobservaramvalores sangiineos bastante elevados do
HAD apds procedimentos anestésico-cirurgicos em caes 3,
Apos aadministracdo de dexmedetomidina, em doses proxi-
mas daquelas utilizadas napraticaclinicaem Anestesiologia
% houve reducao da concentragao plasmatica do HAD, ele-
vacgéao do débito urinario e producéo de urina com baixa os-
molalidade. Nao foram observadas alteragdes
hemodinamicas que pudessem justificar a redugdo da
secregao do HAD e a maior produgéo de urina.
Emtrabalhos experimentais e clinicos, o bloqueio darespos-
ta enddcrino-metabdlica ao trauma anestésico-cirurgico as-
sociado aos efeitos renais promovidos pela clonidina foi ca-
pazde preveniroudiminuiraslesdesrenais secundarias ais-
quemia renal 6%,

Assim, concluiu-se que a administragcéo de baixas doses de
dexmedetomidina em cées resulta em producgao de diurese
hidrica, secundaria a inibigdo central da secre¢dao do HAD.
Com base nessas agdes e nas pesquisas realizadas com a
clonidina, que resultaram em protecao renal frente a isque-
mia, sugere-se que a dexmedetomidina apresenta potencial
papelnaprotegdorenalemeventosisquémicos. Modelos ex-
perimentais de isquemia renal, bem como estudos clinicos
em pacientes susceptiveis a agressao isquémica renal, sdo
necessarios para comprovar essa hipotese.

Effects of Dexmedetomidine on Renal
System and on Vasopressin Plasma
Levels. Experimental Study in Dogs

Nivaldo Ribeiro Villela, M.D.; Paulo do Nascimento Junior,
TSA,M.D., LidiaRaquelde Carvalho, M.D., Andrey Teixeira,
M.D.

INTRODUCTION

Recent decades have witnessed perioperative care ad-
vances, however without significant decrease in the inci-
dence of acute renal failure "> High morbidity and mortality
rates associated to perioperative acute renalfailure justify ef-
forts and costs incurred in studies attempting to identify pre-
ventive mechanisms *.

Hemodynamic and hormonal changes promoted by endo-
crine-metabolic response to anesthetic-surgical trauma play
an important role in triggering acute renal failure °.
Dexmedetomidine decreases catecholamine plasma levels
&7 maintains adequate hemodynamic stability ®° and in-
creases urinary output ' when administered during surgery,
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EFFECTS OF DEXMEDETOMIDINE ON RENAL SYSTEM AND ON VASOPRESSIN PLASMA LEVELS.
EXPERIMENTAL STUDY IN DOGS

thus being able to decrease renal changes promoted by en-
docrine-metabolic response to anesthetic-surgical trauma.
There are few experimental studies with dexmedetomidinein
conditions and doses similarto those administered in operat-
ing rooms. So, this study aimed at evaluating the effects of
dexmedetomidine on renal system and on vasopressin
plasmalevels, in doses similar to those used in clinical anes-
thesia.

METHODS

This study was approved by the Animal Experiment Ethics
Committee, Faculdade de Medicina, Botucatu, UNESP and
involved 36 adult mixed-breed dogs of both genders, weigh-
ing 18 to 30 kg.

After 12-hour fasting with free access to water, anesthesia
was induced with propofol (6 mg.kg™") and fentanyl (5
ug.kg™"). After tracheal intubation, lungs were mechanically
ventilated with oxygen (0.8 L.min™") and compressed air (1.2
L.min™"), with tidal volume of 20 mL.kg'1 and respiratory rate
of 12to 16 movements per minute, aiming at maintaining end
tidal CO, (PerCO;) between 35and 45 mmHg, and isoflurane
administration was started in expired concentration of 1.7
MAC. Right femoral vein was dissected and catheterized for
hydration with lactated Ringer’s solution (18 mL.kg™".h™") fol-
lowed by rocuronium injection (0.6 mg.kg'1 and continuous
injection of 10 pg.kg™.min™").

Next, left femoral artery was dissected for continuous mean
blood pressure (MBP) monitoring, left femoral vein was dis-
sected for blood collection, and right external jugular vein
was dissected for introduction of 7F Swan-Ganz catheter in
the pulmonary artery to measure cardiac output by
thermodilution and mean diastolic blood pressure (DBP).
Normal body temperature for dogs (39 °C) was maintained
with heated air blow (38 to 42 °C) on the ventral surface and
warming of injected solutions.

After surgical preparation, surgical wounds were infiltrated
with 0.2% ropivacaine, isoflurane expired concentration was
decreased to 0.6 MAC and creatinine (30 mg.kg™') and so-
dium para-aminohipurate (PAH) (4 mg.kg™") priming was in-
jected to evaluate renal function. Lactated Ringer’s solution
was replaced by 0.6% creatinine and 6 mL.kg™".h™" of 0.24%
PAH solution in lactated Ringer’s and was administered.
Vesical catheter was inserted and a 30-minute stabilization
period was started.

After the control moment, animals were randomly and blindly
distributed in three groups of 12 dogs:

e G1(n=12): 20 mL of 0.9% saline in 10 minutes, followed
by 20 mL of the same solution in one hour

e G2 (n=12): 20 mL of 0.9% saline with dexmedetomidine
(1 ug.kg™") in 10 minutes, followed by 20 mL of the same
solution with the same dexmedetomidine dose (1
ug.kg™) in one hour

e G3 (n=12): 20 mL of 0.9% saline with dexmedetomidine
(2 pg.kg™) in 10 minutes, followed by 20 mL of the same
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solution with the same dexmedetomidine dose (2
ug.kg™') in one hour.

To control study homogeneity, the following parameters were
evaluated: length, weight, body surface area (BSA) and gen-
der. Evaluated hemodynamic parameters were: heart rate
(HR), mean blood pressure (MBP), mean diastolic pressure
(MDP), cardiac index (Cl) and systemic vascular resistance
(SVR); blood and renal parameters were: hematocrit (Ht),
plasma osmolality (OsmP), urinary output (UO), glomerular
filtration rate (GFR) measured by creatinine clearance
(CLCr), renal blood flow (RBF - CLPAH/1-Ht), renal vascular
resistance (RVR - MBP/RBF), urinary osmolality (OsmU),
osmolar clearance (CLOsm = OsmU.UO/OsmP), free water
clearance (CLH,O = UO-CLOsm), filtration fraction (FF =
CLCr/CIPAH), sodium fractional excretion (FENa
CLNa.100/CLCr), potassium fractional excretion (FEK
CLK.100/CLCr) and vasopressin plasma levels (VPC).
Parameters were evaluated in 4 moments. Each moment
lasted 15 minutes and blood collection and hemodynamic
variables evaluation were performed at half this interval.
Bladder was emptied in the beginning and end of each mo-
ment and urine was collected. Studied moments were:

M1 (control): immediately after the 30-minute stabilization
period.

M2: after initial injection, in 10 minutes, of 20 mL of the solu-
tion in study, coinciding with the beginning of continuous
injection of the solution in study, in one hour.

M3: 30 minutes after M2, coinciding the end of this moment
with the end of the injection of the solution in study.

M4: 30 minutes after M3.

Tomeasurevasopressinplasmalevels (VPL),5mLofvenous
blood were collected in tubes with heparin, which were centri-
fugedat4 °C for plasma separation. Radioimmunoassay was
the technique of choice (kit DSL-1800 Arginine Vasopressin
Radioimmunoassay, Texas) with readings by Perkim-Elmer
Cobra Il Gamma Counter, model E5005 (USA) device.
Vasopressin plasma levels were expressed in picograms per
mL of plasma.

Profile analysis, followed by Tukey’s method for multiple
comparisons were used for variables with normal distribution
and homogeneity of variances. For variables without normal
distribution or homogeneity of variances, Friedman’s test
was used to compare moments and Kruskal-Wallis test was
used to compare groups, followed by multiple comparisons
test. Analysis of variance was used to evaluate demograph-
ics. Fisher Exacttestforfrequencyanalysiswasusedforgen-
der. Significance level was 5%.

RESULTS

Groups were homogeneous in weight, length, BSA and gen-
der distribution (p > 0.05) (Table I).
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Therewere no significantdifferencesinMBP and DBP among
groups and in different moments within each group (p > 0.05)
(Table 11).

Table | - Weight, Length, Body Surface Area (BSA) and Gen-
der distribution in Each Studied Group

G1 G2 G3 Statistics
Parameters (n=12) (n=12) (n=12)

Weight (kg) * 24.3+42 219%39 239%37  p>005
Length (cm)* 1147+6.9 107.3+80 1148101 p>0.05
BSA(m?)*  090%£009 085009 086+0.11 p>0.05

Gender
Males 9 10 12
Females 3 2 0 p>0.05

* Values expressed in Mean + SD

HRwas lowerfor G2and G3ascomparedto G1inM2, M3 and
M4 (p<0.05). ForG2,HRhasdecreasedin M2 (p<0.05), re-
turning to baseline valuesin M3 and M4. For G3, HR has de-
creasedin M2 and was keptbelowbaseline valuesin M3 and
M4 (p < 0.05). G1 had progressive HR increase (p < 0.05)
(Table II).

ClinM4 was lower for G2 and G3 as compared to G1; and for
G3 as compared to G2 (p < 0.05). There has been progres-
sive Cl increase for G1 throughout the moments (p < 0.05)
(Table II).

SVRI was lower for G1in M2, M3 and M4 as compared to G2
and G3 (p < 0.05). There has been SVRI decrease for G1 in
M2, M3 and M4 as compared to M1 (p < 0.05) (Table II).
UOwaslowerforG1inM4 (p<0.05). For G3, UO was lowerin
M2 as compared to M3 (p < 0.05) (Figure 1).

FF waslowerfor G2ascomparedtoG1inM1(p<0.05).For
G2, itwas higherin M4 as compared to M1 (p <0.05) (Table
1l).

OsmU was not significantly different among groups. For G2
and G3 it was lower in M3 and M4 (p < 0.05) (Table 1V).
CLH,Owas notsignificantly differentamonggroups. For G3iit
was higher in M2, M3 and M4 as compared to M1 (p < 0.05)
(Figure 2).

Vasopressin plasma level was lower for G3 as compared to
G1 and G2, and for G2 as compared to G1, in M2 and M4
(p < 0.05).ForG3,itwashigherinM1 (p<0.05) (Figure 3).
RBF, GFR, RVR (Table Ill), Ht, OsmP, CLOsm, FENa and
FEK (Table IV) were not significantly different among groups
and in different moments within each group (p > 0.05).

Table Il - Heart Rate (HR), Mean Blood Pressure (MBP), Mean Diastolic Blood Pressure (DBP), Cardiac Index (Cl) and
Systemic Vascular Resistance Index (SVRI) in Studied Moments and Groups

Variables

Moments

M1

M2

M3

M4

HR' (beat.min™")

G1 93 [85; 106] A’c* 105 [100; 130] Ab

G2 110 [97; 137] Aa 69 [62; 114] Bb

G3 103 [93; 124] Aa 78 [69; 99] Bb
MBP?*® (mmHg)

G1 91.8 £16.0 91.1+16.6

G2 95.3+13.8 91.1£10.0

G3 97.5+19.7 89.5+16.3
DBP'® (mmHg)

G1 3.5[1.5;5.0] 3.0[2.5; 4.5]

G2 2.5[1.0; 4.0] 5.0 [3.0; 7.0]

G3 2.0[1.0; 4.0] 3.0[1.5; 5.5]
cl' (L.min™".m?)

G1 3.4 [3.0; 4.3] Ac 3.9[3.4;4.8] Ab

G2 3.3[2.9; 4.6] Aa 2.6[2.2;3.8] Aa

G3 3.5[2.9;4.3] Aa 2.6[2.3;3.3] Aa

SVRI' (dina.s.cm®.m?)

G1 1862 [1669; 2460] Aa
G2 2127 [1770; 2536] Aa
G3 2278 [1827; 2457] Aa

1594 [1481; 2078] Bb
2490 [1709; 3267] Aa
2414 [2034; 2923] Aa

133 [110; 155] Aa
102 [80; 120] Ba
81[71; 104] Bb

90.1+154
94979
91.6+14.4

3.0 [2.5; 4.0]
5.0 [3.0; 7.0]
3.0 [2.0; 5.5]

4.9[4.2;5.5] Aa
3.6[3.6;2.9] Ba
3.2[2.5; 3.5 Ca

1342 [1203; 1703] Bd
2069 [1721; 2478] Aa
2200 [1855; 2831] Aa

128 [110; 146] Aa
108 [99; 124] Ba
91[85; 112] Bb

94.3+16.2
99.8+9.4
97.7+15.8

3.5[2.5; 4.0]
4.0 [3.0; 4.5]
2.5[1.5; 5.0]

45[3.8;5.2] Aa
3.4[2.6;3.8]Ba
3.1[2.3;3.2] Ca

1463 [1388; 1967] Bc
2284 [1990; 2887] Aa
2428 [2234; 3088] Aa

"Median, 1% and 3" quartiles;

Mean * SD; ® Groups within each moment followed by the same upper case letter are not statistically different (p > 0.05);

Moments within each group followed by the same lower case letter are not statistically different (p > 0.05); °p > 0.05 (among groups within each moment, and

among moments within each group);
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Table Il - Renal Blood Flow (RBF), Glomerular Filtration Rate (GFR), Renal Vascular Resistance (RVR) and Filtration Fracti-
on (FF) in Studied Moments and Groups

Variables Moments
M1 M2 M3 M4
RBF? (mL.min" kg™
G1 16.1+5.2 209+7.3 18.8+5.4 19.1+6.5
G2 245+83 200+6.4 20.1+4.4 21.1+56
G3 19.1 £10.0 17.9+10.3 19.5+11.4 17.8+9.5
GFR'® (mL.min" kg™
G1 3.4[25;4.3] 3.9[3.1;5.0] 37[3.2,4.7] 3.5[3.0;4.0]
G2 3.7[2.8;4.4] 4.1[3.8; 4.6] 3.9[3.2;4.4] 4.0[3.7; 4.8]
G3 3.4[2.6;4.8] 3.5[2.9; 4.8] 3.7 [3.4; 4.5] 3.8[3.4; 4.3]
RVR" (mmHg.mL".min™")
G1 0.25[0.19; 0.32] 0.19 [0.14; 0.25] 0.18[0.16; 0.24] 0.20 [0.16; 0.27]
G2 0.17 [0.15; 0.22] 0.23 [0.19; 0.26] 0.24[0.18; 0.28] 0.26 [0.20; 0.30]
G3 0.24[0.17; 0.32] 0.24 [0.14; 0.34] 0.23[0.16; 0.30] 0.26 [0.18; 0.36]
FF?
G1 0.38 £ 0.09 a3A4 0.34 +0.09 aA 0.36 +0.09 aA 0.35 +0.07 aA
G2 0.27 + 0.09 bB 0.33 + 0.06 abA 0.34 +0.10 abA 0.35 + 0.07 aA
G3 0.37 + 0.09 aAB 0.38 + 0.09 aA 0.36 + 0.09 aA 0.41 +0.07 aA

'Median, 1%'and 3™ quartiles; > Mean + SD; ® Groups within each moment followed by the same upper case letter are not statistically different (p > 0.05); *
b;/ the same lower case letter are not statistically different (p > 0.05); °p > 0.05 (among groups within each moment, and
“ Observation as to values: A > B;a>b

Moments within each group followed
among moments within each group)

Table IV - Hematocrit (Ht), Urinary Osmolality (OsmU), Plasma Osmolality (OsmP), Osmolar Clearance (CLOsm), Sodium
Fractional Excretion (FENa) and Potassium Fractional Excretion (FEK) in Studied Moments and Groups

Variables Moments
M1 M2 M3 M4
HE? (%)
G1 39.5[36.0; 43.0] 40.0 [36.5; 44.0] 41.0 [37.0; 43.5] 41.0 [37.0; 42.5]
G2 41.0 [38.5; 44.5] 42.0 [36.0; 46.0] 41.5[39.0; 46.5] 43.5[40.0; 46.0]
G3 39.5[36.5; 42.0] 41.0[35.5; 44.0] 41.5[36.0; 44.0] 41.5[36.0; 45.0]
OsmU (mOsm.kg H,0™")
G1 992 [679; 1369] a' 752 [566; 1128] a 641 [435; 825] a 665 [404; 1026] a
G2 754 [561; 994] a 641 [536; 868] a 358 [302; 639] b 306 [234; 655] b
G3 925 [795; 1346] a 795 [605; 986] a 452 [313; 558] b 344 [282; 604] A
OsmP? (mOsm.kg H,0™")
G1 288 [278; 295] 284 [278; 288] 288 [287; 290] 288 [285; 293]
G2 290 [286; 295] 293 [284; 296] 288 [284; 292] 290 [283; 295]
G3 281 [252; 290] 285 [238; 295] 286 [269; 290] 287 [258; 293]
CLOsm? (mL.min™")
G1 1.9[1.2;2.2] 2.2[1.6;2.7] 1.9[1.6; 2.7] 1.8[1.2;2.0]
G2 1.9[1.1; 2.9] 1.41[1.2; 2.5] 1.8[1.4;3.2] 1.7[1.2;3.3]
G3 2.1[1.6; 3.0] 1.6 [1.1; 1.9] 1.9 [1.5; 4.0] 1.7 [1.4;2.3]
FENa? (%)
G1 0.38[0.23; 0.77] 0.89 [0.44; 1.07] 0.94 [0.25; 1.21] 0.42 [0.20; 0.64]
G2 0.57 [0.31; 1.08] 0.55[0.37; 0.83] 1.02[0.75; 1.28] 0.59 [0.40; 0.81]
G3 0.40 [0.23; 0.96] 0.37 [0.21; 1.05] 0.68 [0.42; 1.09] 0.60 [0.31; 0.99]
FEK? (%)
G1 12.0 [7.9; 24.7] 16.7 [12.1; 29.2] 24.7[14.9; 31.2] 21.0 [12.4; 26.2]
G2 21.8[11.1;31.2] 15.7 [11.0; 26.8] 31.1[23.4; 37.6] 20.3 [15.7; 28.8]
G3 20.0 [12.7; 29.2] 15.0 [5.7; 21.7] 25.9 [23.0; 28.0] 20.2 [14.3; 25.3]

Values in median, 1% and 3" quartiles; "Moments within each group followed by the same lower case letter are not statistically different (p > 0.05); 2p>0.05
(among groups within each moment, and among moments within each group); ' Observation as to values: a > b
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Figure 1 - Urinary Output. Median, 15 and 3™ Quartiles of Values
Obtained in Studied Groups and Moments
*M4: G1<(G2=G3)(p<0.05)
T G3: M2<M3 (p<0.05)
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Figure 2 - Free Water Clearance. Median, 1°'and 3" Quartiles of Va-
lues Obtained in Studied Groups and Moments
* G3: M1< (M2=M3=M4) (p<0.05)

DISCUSSION

Glomerular filtration rate is a predominantly hemodynamic
mechanism and the renal intratubular dynamics suffers
hemodynamic and hormonal influences. Some hormones,
such as vasopressin, suffer cardiovascular interferences to
control their secretion '*. Our experiment has observed that
urinary changes promoted by dexmedetomidine were not fol-
lowed by significant hemodynamic changes. Similar to other
studies ®'%'? dexmedetomidine has dose-dependently de-
creased HR and has maintained better hemodynamic stabil-
ity as compared to control, and the Cl was maintained stable
throughoutthe experimentinboth groupsreceivingthedrug.
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Figure 3 - Vasopressin Plasma Concentration. Median, 1% and 3™
Quartiles of Values Obtained in Studied Groups and Moments
*M2 e M4: G1>G2>G3 (p>0.05)

t G3: M1 > (M2=M3=M4) (p<0.05)

12-1
t 1219,
16

Alpha,-adrenergic agonists increase urinary outpu
This may be secondary to hemodynamic changes °, to
vasopressin secretion inhibition " ortoits decreased tubular
action '8

Alpha,-adrenergic receptors have already been identified in
several renal areas of different animals '®2%. In rats, the acti-
vation of these receptors promotes intracellular cAMP inhibi-
tion 25?7 being this one mechanism responsible for
vasopressin action inhibition in the collecting duct. In other
animals, suchasdogs, some investigators have notdetected
such intracellular cAMP inhibition '°, suggesting a different
mechanism involved in inhibiting collecting duct water ab-
sorption by o,- adrenergic agonists. Reid et al. 7 have re-
ported that very high clonidine doses, well above those nor-
mally used, inhibit vasopressin secretion promoting in-
creased diuresis.

Our study has observed that dexmedetomidine has deter-
mined urinary output increase, promoting minor parallel
hemodynamic changes. Increased diuresis was followed by
decreased urinary osmolality and increased free water clear-
ance. TherewerenochangesinRVR,RBF, GFR,CLOsm, FE
Na and FEK, confirming thatincreased diuresis was second-
ary to the impairment of water absorption in the collecting
ductand notsecondary to glomerularfiltration increase. This
acqueous diuresis was probably secondary to vasopressin
secretion inhibition.

Humphrey etal. ?® have associated vasopressin secretion in-
hibition after clonidine injectiontoincreased MBP. Other pos-
sible mechanisms would be no secretion of thishormone due
to increased central venous pressure ?° or direct blockade of
supraoptic neurosecretory cells *°.

In our experiment, dexmedetomidine has dose-dependently
inhibited vasopressin secretion with significant MBP or DBP
changes, suggesting direct central inhibition of the drug. Ina
previous study, Kimura et al. %1 have observed decreased
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vasopressin plasma levels after low clonidine dose injected
in the lateral ventricle of dogs, showing that a,-agonists may
promote central vasopressin secretion blockade.

We have observed during control moment that vasopressin
plasmalevels were close to dogs’ physiological values (0to 5
pg.mL™")*2 possibly being result of hydration during surgical
preparation and of balanced anesthetic technique with
opioids during induction %3 Other investigators have ob-
served very high vasopressin plasma levels after anes-
thetic-surgical procedures in dogs **. There has been de-
creasedvasopressinplasmalevels,increasedurinary output
and low osmolality urine after dexmedetomidine administra-
tion in doses close to those used in Anesthesiology *°. There
were no hemodynamic changes which could justify de-
creasedvasopressinsecretionandhigherurine production.
In experimental and clinical trials, blockade of endo-
crine-metabolic response to anesthetic-surgical trauma as-
sociated to clonidine renal effects could prevent or decrease
renal injuries secondary to renal ischemia >¢%".

So, we have concluded that low dexmedetomidine doses in
dogs result in aqueous diuresis secondary to central
vasopressinsecretioninhibition. Based onthese actions and
on clonidine trials resulting in renal protection against
ischemia, it is suggested that dexmedetomidine plays a po-
tentialrolein protecting kidneys againstischemic events. Ex-
perimental renal ischemia models, as well as clinical trials in
patients susceptible torenalischemia, are needed to confirm
this hypothesis.
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RESUMEN

Villela NR, Nascimento Jr P, Carvalho LR, Teixeira A - Efectos
de la Dexmedetomidina sobre el Sistema Renal y sobre la Con-
centracion Plasmatica de la Hormona Antidiurética. Estudio
Experimental en Perros

JUSTIFICATIVA 'Y OBJETIVOS: La insuficiencia renal aguda
peri-operatoria es responsable de la elevada tasa de morbidad
y mortalidad. Los farmacos a,-agonistas aumentan el débito
urinario y promueven buena estabilidad hemodinamica en ese
periodo. El objetivo de esta pesquisa fue estudiar los efectos
renales y sobre la concentracion plasmatica de la hormona
antidiurética (HAD) provocados por la dexmedetomidina en un
perro anestesiado.

METODO: Treinta seis perros adultos, anestesiados con
propofol, fentanil e isoflurano, fueron divididos eventualmente
en tres grupos que recibieron, de modo encubierto: G1 -
inyeccion de 20 mL de solucién de cloruro de sodio a 0,9%, en
10 minutos, seguida de inyeccion de 20 mL de la misma
solucién en una hora; G2 - inyeccién de 20 mL de solucién de
cloruro de sodio a 0,9% conteniendo dexmedetomidina
(1 ug.kg™*), en 10 minutos, seguida de inyecciéon de 20 mL de la
misma solucion, con la misma dosis de dexmedetomidina
(1 ug.kg''), en una hora y G3 - inyeccion de 20 mL de solucién
de cloruro de sodio a 0,9% conteniendo dexmedetomidina
(2 ug.kg') en 10 minutos, sequida de inyeccién de 20 mL de la
misma solucién, con la misma dosis de dexmedetomidina
(2 ug.kg'), en una hora. Las variables renales, hemodinamicas
y la concentracién plasmatica del HAD fueron estudiadas en
cuatro momentos: M1 (control) - inmediatamente después del
periodo de estabilizaciéon; M2 - después de la inyeccion inicial
de 20 mL de la solucién en estudio, en 10 minutos, coincidiendo
con el inicio de la inyeccion de la misma solucion, en una hora;
M3 - 30 minutos después de M2 y M4 - 30 minutos después de
Ma3.

RESULTADOS: La dexmedetomidina redujo la frecuencia
cardiaca y promovié estabilidad hemodinamica, manteniendo
constante el débito cardiaco. Hubo elevacién del débito
urinario en el G2 y G3, en comparacion con el G1.La
osmolalidad urinaria en el G2y G3 fue menoren el M3y M4 con
relacion al M1y M2. La depuracién de agua libre aumenté en el
G3. La concentracion plasmatica del HAD diminuyé en el G3,
presentando valores mas bajos que los observados enel G1y
G2en M2y M4.

CONCLUSIONES: Los perros anestesiados con bajas dosis de
dexmedetomidina promueven diuresis hidrica por inhibir la
secrecion de la hormona antidiurética, habiendo potencial para
la proteccién renal en eventos isquémicos.
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