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RESUMO

VillelaNB, Nascimento Jr P, Carvalho LR - Efeitos Cardiovascu-
lares de Duas Doses de Dexmedetomidina. Estudo Experi-
mental em Caes

JUSTIFICATIVA E OBJETIVOS: A dexmedetomidina é um
novo agonista a,-adrenérgico, havendo, atualmente,
crescente interesse no seu uso em Anestesiologia, por reduzir
o consumo de anestésicos e promover estabilidade
hemodinémica. O objetivo desta pesquisa foi estudar os efeitos
cardiovasculares da dexmedetomidina no céo anestesiado,
empregando-se duas doses distintas e semelhantes aquelas
utilizadas em Anestesiologia.

METODO: 36 caes adultos anestesiados com propofol, fentanil
e isoflurano foram divididos em trés grupos: G1, inje¢ao de 20
ml de solugdo de cloreto de sbédio a 0,9%, em 10 minutos,
seguida de inje¢do de 20 ml da mesma solugdo, em 1 hora; G2,
infjecdo de 20 ml de solugdo de cloreto de sédio a 0,9%
contendo dexmedetomidina (1 ug.kg™'), em 10 minutos,
seguida de inje¢do de 20 ml da mesma solugdo, em 1 hora e
G3, inje¢do de 20 ml de solugéo de cloreto de sédio a 0,9%
contendo dexmedetomidina (2 ug.kg™') em 10 minutos, seguida
de inje¢do de 20 ml da mesma solugédo, em 1 hora.
Estudaram-se os atributos cardiovasculares em quatro
momentos: My, controle; M, apés a injegéo inicial de 20 ml da
solugdo em estudo, em 10 minutos, coincidindo com o inicio da
inje¢do da mesma solugdo, em 1 hora; M3, 60 minutos apés M,
e My, 60 minutos apos M.

RESULTADOS: A freqiiéncia cardiaca (FC) diminuiu no G2, no
M,, retornando aos valores basais no Ms;, enquanto no G3
diminuiu no M,, mantendo-se baixa durante todo o
experimento. No G1 houve aumento progressivo da FC. Em
nenhum grupo houve alteragdo da pressao arterial. A
resisténcia vascular sistémica (RVS) manteve-se estavel no
G2 e G3, enquanto no G1 apresentou redugdo em M,
mantendo-se baixa ao longo do experimento. O indice cardiaco
(IC) ndo apresentou alteragbes significativas no G2 e G3, mas
aumentou progressivamente no G1.
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CONCLUSOES: Conclui-se que no cdo, nas condigbes
experimentais empregadas, a dexmedetomidina diminui a FC
de forma dose-dependente, inibe a redugdo da RVS produzida
pelo isoflurano e impede a ocorréncia de resposta
hiperdindmica durante o experimento.

Unitermos: ANIMAL: cao; DROGAS, aj,-agonistas:
dexmedetomidina

SUMMARY

Villela NB, Nascimento Jr P, Carvalho LR - Cardiovascular
Effects of Two Dexmedetomidine Doses. Experimental Study in
Dogs

BACKGROUND AND OBJECTIVES: There has been a grow-
ing interest in the anesthetic use of dexmedetomidine, a new
ap-adrenergic agonist, due to decreased anesthetics consump-
tion and better cardiovascular stability that it promoter. This
study aimed at investigating cardiovascular effects of two differ-
ent dexmedetomidine doses in anesthetized dogs.

METHODS: The study involved 36 adult dogs anesthetized with
propofol, fentanyl and isoflurane distributed in three groups
which received: G1, 20 ml saline injection in 10 minutes, fol-
lowed by 20 ml of the same solution infused in one hour; G2, 20
ml dexmedetomidine-containing saline (1 ug.kg™) in 10 min-
utes, followed by 20 ml of the same solution infused one hour;
and G3, of dexmedetomidine-containing saline (2 ug.kg™) in 10
minutes, followed by 20 ml of the same solution infused in one
hour. Cardiovascular attributes were evaluated in four mo-
ments: M4, control, M,, after initial 20 ml injection of the studied
solution, coincident with the beginning of the same solution in-
jection in one hour; M3, 60 minutes after M, and M4, 60 minutes
after M.

RESULTS: G2 heart hate (HR) was decreased at My, returning
to baseline values at M3, while in G3 it was decreased at M, but
was kept so throughout the experiment. There has been pro-
gressive HR increase in G1. There were no significant changes
in mean blood pressure in all group. Systemic vascular resis-
tance (SVR) was maintained stable in G2 and G3, but was de-
creased in G1 at M3. Cardiac index (Cl) was not significantly
changedin G2and G3, but has progressively increasedin G1.

CONCLUSIONS: In dogs under these experimental conditions,
dexmedetomidine has induced a dose-dependent HR de-
crease, has inhibited isoflurane-induced SVR decrease and
has prevented hyperdynamic responses throughout the experi-
ment.

Key Words: ANIMAL: dog; DRUGS, a,-agonist: dexmedetomidine

INTRODUGAO

Aativagéo do sistema nervoso simpatico (SNS), decor-
rente de varios procedimentos anestésicos e cirurgicos,
pode provocar, em pacientes com doenga coronariana, ins-
tabilidade hemodinamica e alteragbes metabolicas ', au-

mentando a incidéncia de isquemia ou infarto do miocardio
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e de graves disritmias 2. Com intengdo de minimizar essa
resposta cardiovascular hiperdindmica, ha um crescente in-
teresse no uso dos agonistas a,-adrenérgicos durante o pe-
riodo per-operatério como drogas coadjuvantes da
anestesia >.

Adexmedetomidina, o enantidmero dextrégiro damedetomi-
dina, € um agonista ay-adrenérgico superseletivo que apre-
senta relagdo de seletividade entre os receptores a:0q de
1600:1 *, tendo demonstrado, em estudos experimentais,
importante aco sedativa e analgésica °, reduzindo o consu-
mo de anestésicos e opidides durante anestesia e,

Em voluntarios sadios, a dexmedetomidina decresce em até
90% a concentracéo plasmatica das catecolaminas "%, pro-
move sedacao, hipnose e analgesia ° Em pacientes cirurgi-
cos, a dexmedetomidina reduz a necessidade de anestési-
cos '""2 e opidides "*'*, mantém maior estabilidade hemodi-
namica '%'° e diminui o consumo de analgésicos e sedativos
no pos-operatorio '°.

Os efeitos cardiovasculares dadexmedetomidina sdo carac-
terizados principalmente por redugdo da pressao arterial
meédia (PAM)edafrequénciacardiaca (FC), cujaintensidade
das alteragdes depende dadose utilizada, da forma de admi-
nistracdo da droga, da espécie e do tdbnus simpatico do ani-
mal que recebe o medicamento '’. Bradicardia e hipotensao
arterial sao efeitos adversos observados com o emprego da
dexmedetomidina '8, o que tem sido motivo de preocupacgao
entre os anestesiologistas '°.

Na literatura, ha escassez de trabalhos experimentais em
que se utilize a dexmedetomidina em condi¢gdes semelhan-
tes aquelas praticadas nas salas de operagdes. Assim, 0 ob-
jetivo desta pesquisa foi estudar os efeitos hemodinamicos
cardiovasculares da dexmedetomidina em modelo experi-
mental no cao anestesiado, empregando-se duas doses dis-
tintas e semelhantes aquelas utilizadas na pratica clinicaem
Anestesiologia.

METODO

Esta pesquisa foi aprovada pela Comisséo de Eticana Expe-
rimentacado Animal da Faculdade de Medicina de Botucatu,
UNESP. Foram utilizados 36 cdes adultos de ambos os se-
xos, sem raga definida, com peso entre 18 e 30 kg.

Preparo Anestésico-Cirurgico

Apés periodo de jejum alimentarde 12 horas, com livre aces-
SO a agua, os animais foram anestesiados com propofol (6
mg.kg'1) e fentanil (5 ug.kg™"). Apos a intubagao traqueal, os
pulmdes foram ventilados mecanicamente com oxigénio
(0,8 L.min™") e ar comprimido (1,2 L.min™"), com volume cor-
rente de 20 mI.kg'1 efreqUénciarespiratériade 12 a 16 movi-
mentos por minuto, com objetivo de manter a pressao expira-
tériafinalde CO, (PerCO,)em 35a45mmHg, einiciou-se ad-
ministragéo de isoflurano em concentracéo expirada de 1,7
CAM. Realizou-se dissecgao e cateterismo da veia femoral
direita parainicio da hidratacdo com solugcéo de Ringer com
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lactato (18 ml.kg™".h™") e administrou-se o brometo de rocuro-
nio (0,6 mg.kg™ einjecdo continuade 10 pg.kg™".min™"). Ase-
guir foram dissecadas e cateterizadas a artéria femoral es-
querda, para medida continua da PAM, a veia femoral es-
querda, para coletade sangue paradosagem do hematocrito
(Ht), eaveiajugularexternadireita, ondefoiposicionadooin-
trodutor e passado o cateter de Swan-Ganz 7F até a artéria
pulmonar para medida do débito cardiaco portermodilui¢ao,
dapressdaomeédiadoatriodireito (PAD),dapressdomeédiada
artéria pulmonar (PAP) e da pressao da artéria pulmonar
ocluida (PAPO). Amanutencgao da temperatura dos animais
foi feita através de insuflagéo de ar aquecido na superficie
ventral (38 a42 °C) e aquecimento das solugdes injetadas. A
temperatura foi monitorizada por meio de sensor localizado
no esbfago.

Apo6s o término do preparo cirurgico, as feridas foram infiltra-
das com ropivacaina a 0,2%, a concentragdo expirada do
isofluranofoireduzidapara0,6 CAMeovolumedeinjegédoda
solucao de Ringer com lactato diminuido para 6 ml.kg’1.h'1.
Iniciou-se periodo de estabilizagdo hemodinamica de 30 mi-
nutos e, em seguida, foi realizado o primeiro momento de
estudo (controle).

Grupos Estudados

Apds o momento controle, os animais foram distribuidos de
forma aleatdria e encoberta em trés grupos, com 12 caesem
cada grupo:

G1(n=12):injecdo de 20 ml de solugéo de cloreto de sddio
a 0,9%, em 10 minutos, seguida de injecdo de 20 ml da
mesma solugdo em 1 hora.

G2 (n=12):injecdo de 20 ml de solugéo de cloreto de sddio
a 0,9% contendo dexmedetomidina 1 ug.kg™", em 10 mi-
nutos, seguida de injegcao de 20 ml da mesma solugéo,
com a mesma dose de dexmedetomidina (1 pg.kg'1), em
1 hora.

G3 (n=12):injegcdo de 20 ml de solugéo de cloreto de soédio
a 0,9% contendo dexmedetomidina 2 pg.kg'1, em 10 mi-
nutos, seguida de injecao de 20 ml da mesma solugao,
com a mesma dose de dexmedetomidina (2 pg.kg'1), em
1 hora.

Atributos Estudados

Foram estudados os seguintes atributos: para controle da
homogeneidade do estudo - comprimento, peso, area de
superficie corporal (ASC), sexo, hematocrito (Ht),
PerCO,, saturagdo de pulsode oxigénio (SpO,) e tempera-
turaesofagica (T); atributos paraatenderasfinalidadesdo
experimento - FC, PAM, PAP, PAD, PAPO, indice cardiaco
(IC), indice sistolico (1S), indice da resisténcia vascular
sistémica (IRVS), indice daresisténcia vascular pulmonar
(IRVP), indicede trabalhosistélicodo ventriculoesquerdo
(ITSVE) e indice de trabalho sistélico do ventriculo direito
(ITSVD).
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Momentos Estudados
Os atributos foram estudados em 4 momentos:

My (controle): imediatamente apds o periodo de estabiliza-
¢ao anestésica.

M,: ap6s ainjecao inicial, em 10 minutos, de 20 ml da solu-
¢ao em estudo, coincidindo com o inicio da injecao conti-
nua da solugdo em estudo, em 1 hora.

M3;: 60 minutos ap6s o término de M, coincidindo com o tér-
mino dainjecéo, durante 1 hora, da solugdo em estudo.

M,: 60 minutos ap6s o término de Ms.

Analise Estatistica

Para as variaveis que apresentaram distribuicdo normal e
homogeneidade de variancias, foi utilizada a Analise de
Perfil, seguida do método de Tukey para comparacdes
multiplas. Para as que ndo apresentaram distribuigdo nor-
mal ou homogeneidade de variancias, foi utilizado o teste
de Friedman paracomparagéesdos momentoseotestede
Kruskal-Wallis para comparagao dos grupos, seguidos do
teste para comparagdes multiplas. Os dados demografi-
cos foram verificados pelo método de Analise de Varian-
cia. Comrelagéo ao sexo, empregou-se o teste Exato de

Fisher para analise de freqiiéncia. O nivel de significancia
utilizado foi de 5%.

RESULTADOS

Os grupos mostraram-se homogéneos em relacéo ao peso,
comprimento, area de superficie corporal (ASC) e sexo
(Tabela ).

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

Grupos G1 G2 G3 Estatistica
(n=12) (n=12) (n=12)
Peso (kg)* 243+42 21939 239+37 p>0,05
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 p > 0,05
Machos 9 10 12
Fémeas 3 2 0

* Valores expressos pela Média + DP

Os resultados das variaveis hemodinamicas, Ht, PetCO, e
SpO,estaoregistradosnastabelasll, lll, IV efiguras1,2,3e4.

Tabela Il - Valores da Freqiiéncia Cardiaca (FC), Pressé&o Arterial Média (PAM), Pressao Média da Artéria Pulmonar (PAP),
Pressédo Média do Atrio Direito (PAD), Pressao da Artéria Pulmonar Ocluida (PAPO) e do Indice Cardiaco (IC) nos

Momentos e Grupos Estudados

Atributos Grupos Momentos
M, M, M; My
FC " (bat.min™) G1 93 [85; 106] A’c* 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 2 * (mmHg) G1 91,8 +16,0 91,1+ 16,6 90,1+ 154 94,3 + 16,2
G2 95,3+ 13,8 91,1 £10,0 949+79 99,8+9,4
G3 97,5+19,7 89,5+ 16,3 91,6+ 14,4 97,7+ 15,8
PAPZ(mmHg) G1 11,7+ 2,9 Ab 12,3 £ 2,6 Aab 13,2+ 2,4 Aa 13,6 £2,1 Aa
G2 12,0+ 1,5 Aa 12,4 +1,3 Aa 12,6 £ 2,3 Aa 12,8 £2,0 Aa
G3 10,8 £ 2,6 Aa 11,2+ 3,5 Aa 11,8+2,9 Aa 10,9 £ 3,5 Aa
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]
PAPO ' * (mmHg) G1 4,5[3,5;7,0] 4,0[2,0; 6,5] 5,0 [3,5; 6,0] 5,0 [3,5; 6,0]
G2 3,5[3,0; 5,0] 6,0 [6,0; 7,0] 5,0 [4,0; 6,0] 5,0 [4,0; 7,0]
G3 4,5[1,5; 5,5] 5,5[2,5;7,5] 6,0 [3,5; 8,0] 5,0 [3,0; 7,0]
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

! Mediana, 1° e 3° quartis; 2Média + DP; 3Grupos dentro de cada momento, seguidos de mesma letra maiuscula, ndo diferem estatisticamente (p > 0,05);
4 Momentos dentro de cada grupo, seguidos de mesma letra minuscula, nao diferem estatisticamente (p > 0,05); * p > 0,05 (entre grupos, dentro de cada
momento e entre momentos, dentro de cada grupo); Obs: A>B>C;a>b>c
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Tabela lll - Valores do ind[ce Sistolico (IS), indice da Resisténcia Vascular Sistémica (IRVS), indice da Resisténcia Vascular
Pulmonar (IRVP), Indice de Trabalho Sistolico do Ventriculo Esquerdo (ITSVE), Indice de Trabalho Sistdlico do Ven-
triculo Direito (ITSVD) nos Momentos e Grupos Estudados

Atributos Grupos Momentos
M Mz M3 M,

IS 2* (ml.bat.min™) G1 33,0+ 10,9 36,6 +8,9 37,776 357538

G2 34,0+ 11,9 37,9+9,2 36,8+ 11,5 31,999

G3 34,4+8,0 36,4 £10,0 358+9,9 29,5 7,1
IRVS ' (dina.s.cm®.m?) G1 1862 [1669; 2460] A’a* 1594 [1481; 2078] Bb 1342 [1203; 1703] Bd 1463 [1388; 1967] Bc

G2 2127 [1770; 2536] Aa 2490 [1709; 3267] Aa 2069 [1721; 2478] Aa 2284 [1990; 2887] Aa

G3 2278 [1827; 2457] Aa 2414 [2034; 2923] Aa 2200 [1855; 2831] Aa 2428 [2234; 3088] Aa
IRVP ' * (dina.s.cm™®.m?) G1 154 [128; 190] 164 [128; 191] 131 [110; 171] 142 [123; 202]

G2 166 [118; 198] 172 [165; 192] 188 [121; 236] 169 [125; 256]

G3 147 [118; 182] 155 [132; 180] 159 [139; 223] 154 [117; 174]
ITSVE ?* (g.m.m?) G1 43,8+ 13,0 43,5+ 13,9 437123 43,8+ 11,9

G2 42,7+18,8 442 + 14,6 44,9+ 15,0 40,8 12,9

G3 44,9+ 16,5 42,7+16,3 416125 37,1£10,8
ITSVD % * (g.m.m?) G1 4419 46+20 52+1,5 51+1,6

G2 43+2,0 3,7+1,5 4315 3810

G3 41+1,6 38+14 39+12 32+14

! Mediana, 1° e 3° quartis; 2Média + DP; 8 Grupos dentro de cada momento, seguidos de mesma letra maiuscula, nao diferem estatisticamente (p > 0,05); 4
Momentos dentro de cada grupo, seguidos de mesma letra mindscula, ndo diferem estatisticamente (p > 0,05); * p > 0,05 (entre grupos, dentro de cada
momento e entre momentos, dentro de cada grupo); Obs: A>B;a>b>c

Tabela IV - Valores da Saturagao de Pulso de Oxigénio (SpO,), Pressao Expiratéria Final de CO, (PerCO,), do Hematocrito

(Ht) e da Temperatura Esofagica (T) nos Momentos e Grupos Estudados

Atributos Grupos Momentos
M Mz M3 M.,

SpO, ' * (%) G1 99,0 [99,0; 99,0] 99,0 [99,0; 99,0] 98,5 [98,0; 99,0] 98,0 [98,0; 99,0]
G2 99,0 [99,0; 99,0] 99,0 [99,0; 99,0] 99,0 [98,0; 99,0] 99,0 [98,0; 99,0]
G3 99,0 [98,5; 99,5] 99,0 [99,0; 99,5] 99,0 [98,5; 99,0] 99,0 [98,0; 99,0]

PerCO, 2 * (mmHg) G1 37,2+3,8 38,1+£4,7 39,2+ 3,6 40,3+4,5
G2 36,4 +5,6 376+6,4 37,7+59 39,7+6,8
G3 36,2+54 36,8 +6,5 37,2+6,7 371+7,1

Ht ' * (%) 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]

T'*(°C) G1 38,0 [37,3; 38,3] 37,8 [36,9; 38,7] 38,1[37,5; 38,9] 38,4 [37,6; 39,0]
G2 37,9[37,0; 38,8] 37,9[37,1; 39,1] 37,8[37,1;39,4] 38,1[37,3; 39,3]
G3 36,9 [36,4; 38,3] 37,2[36,2; 38,1] 37,0 [36,6; 38,7] 37,3[36,5; 38,7]

" Mediana, 1° e 3° quartis; > Média + DP; * p > 0,05 (entre grupos, dentro de cada momento e entre momentos, dentro de cada grupo)
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Frequéncia Cardiaca
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Figura 1 - Frequéncia Cardiaca. Mediana, 1° e 3° Quartis, Valor Ma-
ximo e Minimo obtidos nos Grupos e Momentos Estudados

* p < 0,05 entre grupos, dentro de cada momento
T p < 0,05 entre momentos, dentro de cada grupo

Figura 3 - indice Cardiaco. Mediana, 1° e 3° Quartis, Valor Maximo

e Minimo obtidos nos Grupos e Momentos Estudados
* p < 0,05 entre grupos, dentro de cada momento
1 p < 0,05 entre momentos, dentro de cada grupo
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Figura 2 - Pressao Arterial Média. Média e Desvio Padréao dos Valo-
res Observados em cada Momento nos Trés Grupos Estudados

(p>0,05)
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Figura 4 - Indice de Resisténcia Vascular Sistémica. Mediana, 1° e
3° Quartis, Valor Maximo e Minimo obtidos nos Grupos e Mo-
mentos Estudados
*p < 0,05 entre grupos, dentro de cada momento

T p < 0,05 entre momentos, dentro de cada grupo
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EFEITOS CARDIOVASCULARES DE DUAS DOSES DE DEXMEDETOMIDINA.
ESTUDO EXPERIMENTAL EM CAES

AFCfoimenornoG2e G3,emrelagdoao G1,nos momentos
M, M3 e My (p <0,05). Nao houve diferenga significativa en-
tre os grupos 2 e 3. Nos grupos, observamos queno G2aFC
diminuiuno M; (p<0,05), retornando aos valores do momen-
tocontrole nos momentos M3z e M4.No G3aFCdiminuiunoM,
e manteve-se abaixo dos valores do momento controle nos
momentos M;e My (p<0,05). O G1 apresentou aumento pro-
gressivo da FC (p < 0,05) (Figura 1).

A PAM nao apresentou diferencga significativa entre os gru-
pos, nem nos diferentes momentos de cada grupo (p > 0,05)
(Figura 2).

APAP ndo apresentoudiferengasignificativa entre osgrupos
(p>0,05). Nos grupos, observamos que no G1 a PAP foi mai-
ornos momentos M3 e My em relagdo aos momentos M4 e M,
(p<0,05),enquantonaohouvediferenganos grupos G2e G3
(Tabela II).

O IC, nos momentos M3 e My, foi menor no G2 e G3 em rela-
¢doao G1enoG3emrelagdoao G2 (p <0,05). Nos grupos,
no G1houve aumentodo IC nos momentos My, Mse Msemre-
lagdo ao momento controle (p < 0,05), enquanto ndo se ob-
servou diferengca no G2 e G3 (Figura 3).

O IRVS foi menor no G1 nos momentos My, M3 e M4 em rela-
¢do ao G2 e G3 (p < 0,05). Nao houve diferenga entre G2 e
G3. Nos grupos, no G1 houve redugéo do IRVS nos momen-
tos My, M3 e Myemrelagéoao M, (p<0,05), enquantono G2 e
G3naoseobservoudiferengaentre os momentos estudados
(Figura 4).

As variaveis PAPO, PAD, IS, IRVP, ITSVD, ITSVE, Ht,
PerCO,, SpO, e T ndo apresentaram diferenga entre os gru-
pos,nemnosdiferentesmomentosde cadagrupo (p>0,05).

DISCUSSAO

No momento controle, os valores das variaveis hemodinami-
cas estudadas permaneceram dentro da faixa de normalida-
de paracaesemrepouso?’, tendosidooresultadodaboaes-
tabilidade hemodinamica promovida pelaescolhadatécnica
anestésica balanceada ?' e da adequada hidratagao
realizada nos animais.

Assim como neste experimento, varios trabalhos relataram
reducdo da FC apods injecdo de dexmedetomidina 8222,
Bloore col.?°descreveram diminuicdodaFC apdsainjecao
de dexmedetomidina em cées, nadose de 20 pg.kg'1 emin-
tervalode 2 minutos, precedidade aumento da PAM. Dyck e
col.?® observaram, também, aumento da PAM ereducaoda
FC apds injecéo intravenosa de dexmedetomidina em vo-
luntarios, nadose de 2 ug.kg™' emintervalo de 5minutos; po-
rém, essas alteragdes ndo ocorreram quando foi utilizada a
via muscular. Esses autores sugeriram que um dos meca-
nismos envolvidos naredugaoda FC apds ainjegcdo de dex-
medetomidina é a ativagdo do barorreflexo e ainjecado lenta
da drogatenderia a minimiza-la. Observamos, neste traba-
Iho, redugéo da FC que néo foi precedida de aumento da
PAM. Varios outros autores também observaram diminui-
¢dodaFCsemalteracdodaPAMapdsinjecdode dexmede-
tomidina 2"%°. Além da ativac&o do barorreflexo, outros fato-
res podem estar envolvidos na redugédo da FC observada
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apodsainjecdodadexmedetomidina, como aumento da ativi-
dade dosistemanervoso parassimpatico porestimulagdodo
nucleo do trato solitario °*', diminuicao central da atividade
do sistema nervoso simpatico (SNS) *? ou inibigao da libera-
¢do de catecolaminas nas terminagdes nervosas do SNS
7.27.33 Opservamos que a redugio da FC foi maior e mais du-
radoura com a maior dose da dexmedetomidina, confirman-
do ser esta alteragao dose-dependente % No grupo contro-
le,aFCapresentouaumentodurante o experimento, resulta-
do, provavelmente, daativagdodo barorreflexo peloisoflura-
no ou de hiperatividade do SNS devido a manutengéo da
anestesia com 0,6 CAM de isoflurano, o que ndo aconteceu
nos grupos que receberam dexmedetomidina, ja que esta
droga diminui a CAM do isoflurano em até 70% .

Os receptores ay-adrenérgicos séo classificados, confor-
me suaagao farmacoldégica, em A, a,B e a,C. Osrecepto-
res oy pré-juncionais sdo principalmente os a,A, embora
possam estar presentes também os a,C *°. Eles inibem a li-
beracao de noradrenalina nas terminag¢des nervosas sim-
paticas e nos neurbnios noradrenérgicos no sistemanervo-
so central *®. Todos os trés subtipos de receptores podem
seridentificados nomusculoliso dos vasos e promovem va-
soconstricdo, sendoque os a,C estaolocalizados principal-
mente nas veias *°. Adexmedetomidinatambém se liga aos
receptores imidazolicos e é provavel que algumas altera-
¢deshemodindmicasobservadasapodsainjecdodessadro-
ga também sejam mediadas por esses receptores *’.
Varios autores observaram que a dexmedetomidina promo-
ve alteragdo bifasica da PAM, ocorrendo aumento inicial e
posteriorreducéo 8%, Eberte col. ° relataram que concentra-
¢des plasmaticas da dexmedetomidina abaixode 1,2 ng.ml™
produzem reducao da PAM, enquanto concentragdes acima
de 1,9 ng.ml'1 desencadeiam aumento progressivo da PAM,
por prevalecer a agao dessa droga sobre os receptores o,
pos-juncionais. Nao observamos, neste experimento, alte-
racao significativa da PAM apés injecao da dexmedetomidi-
na. Varios autores relataram que a injegado da dexmedetomi-
dina, nocao, promove predominantemente aumentoda PAM
243839 naoreproduzido, contudo, neste experimento, prova-
velmente por termos utilizado, ao contrario de outros auto-
res, doses menores de dexmedetomidina, semelhantes as
que saoutilizadas napraticaclinica, ou, também, porrespos-
ta vasoconstritora promovida pela droga ter sido bloqueada
pelo isoflurano “°.

Embora possamos observar diminuicdo da PAM com o uso
da dexmedetomidina por sua agéo sobre os receptores o,
pré-juncionais, ha, paradoxalmente, aumento daresisténcia
vascular sistémica apos utilizagédo de doses elevadas dessa
droga %. Diferentemente de outros autores 2*?° n3o obser-
vamos aumento do IRVS nos caes que receberam dexmede-
tomidina. Dois fatores podem ser responsaveis por essa di-
ferencaderesultados. Primeiro,adose de dexmedetomidina
utilizada neste experimento foi menor que as utilizadas em
experimentos prévios, e, segundo, o isoflurano, por ser um
agente vasodilatador *', contrabalancou a resposta vaso-
constritiva da dexmedetomidina. Assim, ainda que néo te-
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nhamos observado aumento do IRVS com o uso da dexme-
detomidina, essa droga foi capaz de impedir a redugéo do
IRVS observada no grupo controle e ausente nos grupos tra-
tados.

Emtrabalhos prévios, adexmedetomidina foi capaz de redu-
zirolC, deformadose-dependente, porreduziraFC,aumen-
tar a pos-carga °%* ou comprometer a contratilidade miocar-
dica por diminuir o fluxo coronariano 2°. As doses de dexme-
detomidina utilizadas neste experimento nao produziram al-
teragdes significativas do IC, masimpediram o aumento pro-
gressivo e significativo do IC observado no grupo controle,
por ter reduzido a FC, ter impedido a redugéo da pés-carga
produzida peloisoflurano e porterinibido aresposta auton6-
mica desencadeada, provavelmente, por plano anestésico
superficial no G1.

APAP apresentouaumentono G1, que ndofoiobservadonos
grupos que receberam dexmedetomidina. Esse aumento na
PAP foi resultado da elevagéo da FC observada no grupo
controle.

Adexmedetomidinando promoveu, neste experimento, alte-
ragbes na PAPO, na PAD, no IS, no IRVP, no ITSVD e no
ITSVE, confirmando os resultados de experimentos prévios
101534 'am que evidenciou-se que, com doses baixas de dex-
medetomidina, proximas das utilizadas na pratica clinica, ha
sedacédo, analgesia, diminuigdo da concentragéo plasmati-
ca de noradrenalina e redugao da FC sem, contudo, alterar
os parametros hemodinamicos de forma importante.
Assim, concluimos que adexmedetomidina no cédo, nas con-
dicbes experimentais empregadas, promoveu diminuigao
dose-dependente da FC, nao alterou a PAM, impediu o au-
mento do IC observado no grupo controle e inibiu a redugcéao
do IRVS promovida pelo isoflurano, mostrando ser farmaco
seguro e capaz de promover boa estabilidade
hemodinamica.

Cardiovascular Effects of Two
Dexmedetomidine Doses. Experimental
Study in Dogs

Nivaldo Ribeiro Villela, M.D.; Paulo do Nascimento Junior,
TSA, M.D.; Lidia Raquel de Carvalho, M.D.

INTRODUCTION

Sympathetic nervous system (SNS) activation during differ-
ent anesthetic and surgical procedures may lead to
hemodynamic instability and metabolic changes in coronary
disease patients 1, increasing the incidence of ischemia,
myocardial infarction or severe arrhythmias 2. Aiming at mini-
mizing this hyperdynamic cardiovascular response, there is
a growing interestin the use of a,-adrenergic agonists in the
intraoperative period as anesthetic adjuvants >.
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Dexmedetomidine, medetomindine’s dextrogyrous enantio-
mer, is a super-selective ay-adrenergic agonist with selectiv-
ity ratio between receptors of a,:04 1600:1 4, having shown
major sedative and analgesic actionin experimental studies,
decreasing anesthetics and opioids consumption during an-
esthesia ©.

In healthy volunteers, dexmedetomidine decreases
catecholamine plasma concentrations in up to 90% 8 pro-
moting sedation, hypnosis and analgesia °. In surgical pa-
tients, dexmedetomidine decreases anesthetics '*'? and
opioids "*'* consumption, maintains better hemodynamic
stability '°'® and decreases postoperative analgesics and
sedatives consumption '°.

Dexmedetomidine cardiovascular effects are primarily
characterized by mean blood pressure (MBP) and heartrate
(HR) decrease. The intensity of such changes depends on
the dose, administration route and sympathetic tone of the
animal receiving the drug '’. Bradycardia and arterial
hypotension are adverse effects observed with
dexmedetomidine '® and have been a reason of concern
among anesthesiologists '°.

There are few experimental studies in the literature assess-
ing dexmedetomidine in conditions similar to those practiced
in operating rooms. So, our study aimed at evaluating
dexmedetomidine hemodynamic cardiovascular effects in
anesthetized dogs, using two different doses, but similar to
those used in Anesthesiology.

METHODS

After the Animal Experiment Ethics Committee, Faculdade
de Medicina, Botucatu, UNESP approval, 36 adult
mixed-breed dogs of both genders, weighing 18 to 30 kg were
included in the study.

Anesthetic-Surgical Preparation

After 12-hour fast, but with free access to water, animals
were anesthetized with propofol (6 mg.kg™') and fentanyl! (5
pg.kg‘1). After tracheal intubation, animals were mechani-
cally ventilated with oxygen (0.8 L.min™") and air (1.2
L.min™"), tidal volume of 20 ml.kg™" and respiratory rate of
12to 16 movements per minute, aiming at maintaining CO,
end expiratory pressure between 35 and 45 mmHg.
Isoflurane administration was then started and adjusted to
maintain end expiratory concentration at 1.7 MAC. Right
femoral vein was dissected and catheterized for hydration
with lactated Ringer’s solution (18 ml.kg™'.h"") and
rocuronium (0.6 mg.kg™* and continuous 10 pg.kg'1.min'1)
was administered. Then, left femoral artery was dissected
and catheterized for continuous MBP readings, left femo-
ralveinwasdissected and catheterized forblood collection
forhematocritmeasurement (Ht) andrightjugularvein was
dissectedforinsertionof 7F Swan-Ganzcatheterinthe pul-
monary artery for cardiac output assessment by
thermodilution, right atrium mean blood pressure reading
(RAP), pulmonary artery mean pressure reading (PAP)
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and pulmonary capillary wedge pressurereading (PCWP).
Animals’temperature was maintained with heated air flow-
ing on the ventral surface (38 to 42 °C) and warming of in-
jected solutions. Temperature was monitored withasensor
placed in the esophagus.

After surgical preparation completion, wounds were infil-
trated with 0.2% ropivacaine, isoflurane expired concentra-
tionwasdecreasedto 0.6 MAC andlactated Ringer’s solution
volume was decreased to 6 mI.kg'1 hA hemodynamic sta-
bilization period of 30 minutes was allowed before the first
study evaluation (control).

Studied Groups

After the control moment, animals were randomly and dou-
ble-blindly distributed in 3 groups of 12 dogs each:

G1(n=12): was given 20 ml of 0.9% saline solution injected
in 10 minutes, followed by 20 ml of the same solution in-
fused in 1 hour.

G2 (n = 12): was given 20 ml of 0.9% saline with 1
ug.kg' dexmedetomidine injected in 10 minutes, fol-
lowed by the same dexmedetomidine dose (1
ug.kg™') infused in 1 hour.

G3 (n =12): was given 20 ml of 0.9% saline solution with 2
pg.kg'1 dexmedetomidine injected in 10 minutes, follo-
wed by the same dexmedetomidine dose (2 ug.kg™') infu-
sed in 1 hour.

Studied Attributes

The following attributes were evaluated: to control study ho-
mogeneity -length, weight, body surface area (BSA), gender,
hematocrit (Ht), PetCO,, oxygen pulse saturation (SpO;) and
esophagealtemperature (T); tomeetexperimentobjectives -
HR, MBP, PAP,RAP, PCWP, cardiacindex (Cl), systolicindex
(SI), systemic vascular resistance index (SVRI), pulmonary
vascular resistance index (PVRI), left ventricle systolic work
index (LVSWI) and right ventricle systolic work index
(RVSWI).

Evaluated Moments
Attributes were evaluated in 4 moments:

M1 (control): immediately after anesthetic stabilization period;

M,: after initial 20 ml injection of the studied solution in 10
minutes, coincident with beginning of continuous injecti-
on of the studied solution in 1 hour;

M3: 60 minutes after M,, coincident with end of studied solu-
tion injection in 1 hour;

My: 60 minutes after Ms.

Statistical Analysis

Profile Analysis was used for variables with normal distribu-
tion and variance homogeneity, followed by Tukey’s test for
multiple comparisons. Friedman test was used for variables
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without normal distribution or variance homogeneity, for
comparisons among moments, and Kruskall-Wallis test was
used to compare groups, followed by multiple comparisons
test. Analysis of Variance was used fordemographics. Fisher
Exact test was used to analyze gender frequency. Signifi-
cance level was 5%.

RESULTS

Groups were homogeneous in weight, length, body surface
area (BSA) and gender (Table ).

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

Groups (nc=;112) (nc=5212) (n S?; 2)
Weight (kg)* 243+42 21.9+39 23.9+37
Length (cm)* 114.7 £ 6.9 107.3+8.0 114.8 £ 10.1
BSA (m?)* 0.90 +0.09 0.85+0.09 0.86 +0.11
Gender
Male 9 10 12
Female 3 2 0

* Values expressed in Mean = SD

Hemodynamic variables (Ht, PetCO,and SpO,) are shownin
tables Il, Ill, 1V, and figures 1, 2, 3, 4.

HR was lower in G2 and G3 as compared to G1 at moments
M, M3 and M4 (p < 0.05). There were no significant differ-
encesbetween G2and G3.HRhasdecreasedatM,(p<0.05)
in G2, returning to baseline values at M3 and My. In G3, HR
has decreased at M, and remained below baseline values at
Mj;and M4 (p<0.05). HR has progressivelyincreasedin G1 (p
< 0.05) (Figure 1).

There were no significant differences in MBP among groups
and atdifferentmoments withingroups (p>0.05) (Figure 2).
There were no significant differences in PAP among groups
(p > 0.05). Within groups, it has been observed that in G1,
PAP was higher at M3 and M4 as compared to My and M, (p <
0.05), while there have been no differencesin G2and G3 (Ta-
ble II).

Clwaslowerin G2and G3 atM3and My as comparedto G1,
and in G3 as compared to G2 (p < 0.05). Within groups,
there has been Clincreasein G1 at My, Mz and M, as com-
pared to control moment (p < 0.05), while there have been
no differences in G2 and G3 (Figure 3).
SVRIwasloweratG1inM,, Mzand M4 as comparedto G2and
G3 (p < 0.05). There have been no differences between G2
and G3. Within groups, there has been SVRI decrease in G1
at M,, M3 and M4 as compared to M4 (p < 0.05), while there
have been no differences at studied moments in G2 and G3
(Figure 4).

There have been no differences in PCWP, RAP, SI, RVSWI,
LVSWI, Ht, PerCO,, SpO, and T between groups or at different
moments within each group (p > 0.05).
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Table Il - Heart Rate (HR), Mean Blood Pressure (MBP), Pulmonary Artery Mean Pressure (PAP), Mean Right Atrium Pressu-
re (RAP), Pulmonary Capillary Wedge Pressure (PCWP) and Cardiac Index (Cl) within Studied Moments and Groups

Attributes Groups Moments
M, M, M; My
HR ' (beat.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
MBP 2 * (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 £10.0 949+79 99.8+94
G3 97.5+19.7 89.5+16.3 91.6+14.4 97.7 £ 15.8
PAP ? (mmHg) G1 11.7+£2.9 Ab 12.3+ 2.6 Aab 13.2+24 Aa 13.6 2.1 Aa
G2 12.0+ 1.5 Aa 124+ 1.3 Aa 12.6 £2.3 Aa 12.8 £ 2.0 Aa
G3 10.8 + 2.6 Aa 11.2+3.5Aa 11.8+2.9 Aa 10.9+3.5Aa
RAP " * (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]
PCWP " * (mmHg) G1 4.5[3.5;7.0] 4.0[2.0;6.5] 5.0 [3.5; 6.0] 5.0 [3.5; 6.0]
G2 3.5[3.0;5.0] 6.0 [6.0; 7.0] 5.0 [4.0; 6.0] 5.0 [4.0; 7.0]
G3 4.5[1.5;5.5] 5.5[2.5;7.5] 6.0 [3.5; 8.0] 5.0[3.0; 7.0]
Cl' (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

"Median, 1°'and 3" quartiles; >?Mean + SD; ® Groups within each moment, followed by the same uppercase letter, are not statistically different (p > 0.05);  Mo-
ments within each group, followed by the same lowercase letter are not statistically different (p > 0.05); * p > 0.05 (among groups within each moment, and
among moments within each group); Note: A>B>C;a>b>c

Table Il - Systolic Index (SI), Systemic Vascular Resistance Index (SVRI), Pulmonary Vascular Resistance Index (PVRI),
Left Ventricle Systolic Work Index (LVSWI), Right Ventricle Systolic Work Index (RVSWI) within Studied Moments and

Groups
Attributes Groups Moments
My M, Ms My
SI2* (ml.beat.min™") G1 33.0+10.9 36.6 £8.9 37.7+7.6 35.7+58
G2 34.0+11.9 37.9+9.2 36.8+11.5 31.9+9.9
G3 34.4+8.0 36.4 £10.0 35.8+9.9 295471
SVRI 4 (dina.s.cm's'm'z) G1 1862 [1669; 2460] A%a* 1594 [1481; 2078] Bb 1342 [1203; 1703] Bd 1463 [1388; 1967] Bc
G2 2127 [1770; 2536] Aa 2490 [1709; 3267] Aa 2069 [1721; 2478] Aa 2284 [1990; 2887] Aa
G3 2278 [1827; 2457] Aa 2414 [2034; 2923] Aa 2200 [1855; 2831] Aa 2428 [2234; 3088] Aa
PVRI " * (dina.s.cm'5.m'2) G1 154 [128; 190] 164 [128; 191] 131 [110; 171] 142 [123; 202]
G2 166 [118; 198] 172 [165; 192] 188 [121; 236] 169 [125; 256]
G3 147 [118; 182] 155[132; 180] 159 [139; 223] 154 [117; 174]
LVSWI 2 * (g.m.m‘z) G1 43.8+13.0 435+ 13.9 43.7+12.3 43.8+11.9
G2 42.7+18.8 442 +14.6 449+150 40.8 +12.9
G3 449 +16.5 42.7+16.3 416+125 37.1+10.8
RVSWI 2 * (g.m.m?) G1 4419 46+20 52+15 51+16
G2 43+20 3.7+15 43+15 3.8+1.0
G3 41+£1.6 3814 39+12 32+x14

"Median, 1%'and 3 quartiles; ?Mean * SD; > Groups within each moment, followed by the same uppercase letter, are not statistically different (p > 0.05); * Mo-
ments within each group, followed by the same lowercase letter are not statistically different (p > 0.05); * p > 0.05 (among groups within each moment, and
among moments within each group); Note: A>B;a>b>c
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Table IV - Oxygen Pulse Saturation (SpO.), End CO, Expiratory Pressure (Pe1CO,), Hematocrit (Ht) and Esophageal Tempe-

rature (T) within Studied Moments and Groups

Attributes Groups Moments
M M, M3 M.,
Sp0, ' * (%) G1 99.0 [99.0; 99.0] 99.0 [99.0; 99.0] 98.5[98.0; 99.0] 98.0[98.0; 99.0]
G2 99.0[99.0; 99.0] 99.0[99.0; 99.0] 99.0[98.0; 99.0] 99.0[98.0; 99.0]
G3 99.0 [98.5; 99.5] 99.0 [99.0; 99.5] 99.0 [98.5; 99.0] 99.0 [98.0; 99.0]
PerCO, 2 * (mmHg) G1 372+38 38147 39.2+36 40.3+45
G2 36.4+5.6 376+6.4 37.7+59 39.7+6.8
G3 36.2+54 36.8+6.5 37.2+6.7 37171
Ht ' * (%) 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]
T'*(°C) G1 38.0 [37.3; 38.3] 37.8[36.9; 38.7] 38.1[37.5; 38.9] 38.4 [37.6; 39.0]
G2 37.9[37.0; 38.8] 37.9[37.1;39.1] 37.8[37.1;39.4] 38.1[37.3; 39.3]
G3 36.9[36.4; 38.3] 37.2[36.2; 38.1] 37.0[36.6; 38.7] 37.3[36.5; 38.7]
" Median, 1% and 3™ quartiles; 2 Mean + SD; * p > 0.05 (among groups within each moment, and among moments within each group)
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Figure 1 - Heart Rate. Median, 1°'and 3" Quartiles, Maximum and
Minimum Values Obtained within Studied Groups and Mmo-

ments

* p < 0.05 among groups within each moment
1 p < 0.05 among moments within each group

Revista Brasileira de Anestesiologia
Vol. 53, N° 6, Novembro - Dezembro, 2003

Figure 2 - Mean Blood Pressure, Mean and Standard Deviation of
Values Observed within each Moment in all Studied Groups

(p>0.05)
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Cardiac Index
(L.min".m?)
N

T I

M, M, M, M,

Moments

|:| G1: Control

- G2: 1 ug.kg' Dexmedetomidine

|:| G3: 2 ug.kg'Dexmedetomidine

Figure 3 - Cardiac Index. Median, 1%t and 3™ Quartiles, Maximum
and Minimum Values Obtained with in Studied Groups and Mo-
ments
* p < 0.05 among groups within each moment
1 p < 0.05 among moments within each group

DISCUSSION

Hemodynamic variables were found within normal ranges at
control moment for dogs at rest ?° as a result of the good
hemodynamic stability provided by the balanced anesthetic
technique 2 and of the adequate animals’ hydration.

Similar to this experiment, several studies have reported HR
decrease after dexmedetomidine injection #%2*. Bloor et
al.?® have described HR decrease after 20 ug.kg™
dexmedetomidine injection in dogs in 2-minute interval, pre-
ceded of MBP increase. Dyck et al. % have also observed
MBP increase and HR decrease after 2 pg.kg™" intravenous
dexmedetomidine in volunteers, in 5-minute interval; these
changes however have not been observed with intramuscu-
larinjections. These authors have suggested that one mech-
anisminvolvedin HR decrease afterdexmedetomidine injec-
tion is baroreflex activation and slow drug injection would
tendtominimizeit. Our study has shown HR decrease with no
previous MBP increase. Several other authors have also ob-
served HR decrease without MBP changes after
dexmedetomidine injection ?’?°_ In addition to baroreflex ac-
tivation, other factors may be involved in HR decrease after
dexmedetomidine injection, such as parasympathetic ner-
vous system activation increase by solitaire tract nucleus
stimulation **3!, central sympathetic nervous system (SNS)
activity decrease %2 or catecholamine release inhibition in
SNS nervous terminations ?"**. We have observed that HR
decrease was higher and lasted longer with the highest
dexmedetomidine dose, confirming that this change is
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Moments
|:| G1: Control

- G2: 1 ug.kg"' Dexmedetomidine

|:| G3: 2 pg.kg"' Dexmedetomidine

Figure 4 - Systemic Vascular Resistance Index. Median, 1% and 3"
Quartiles, Maximum and Minimum Values Obtained within Stu-
died Groups and Moments
* p < 0.05 among groups within each moment
1 p < 0.05 among moments within each group

dose-dependent®. HRwasincreased throughoutthe experi-

mentinthe controlgroup, probably due toisoflurane-induced
baroreflex activation, or to SNS hyperactivity due to anes-
theticmaintenance with 0.6 MAC isoflurane, whatwas notob-
servedin groupsreceivingdexmedetomidine, since this drug
decreases isoflurane MAC in up to 70% °.
Alpha,-adrenergicreceptors are classified according to their
pharmacological action in a,A, o2B and a,C. Pre-junctional
o, receptors are primarily a,A, although they may also be
presentin a,C form . Theyinhibitnorepinephrinereleasein
sympathetic nervous terminations and in central nervous
system noradrenergic neurons *°. All three receptor sub-
types may be identified in vessels smooth muscles and pro-
mote vasoconstriction, being a.,C primarily located in veins
% Dexmedetomidine is also bound to imidazolic receptors
anditis possible thatsome hemodynamic changes observed
afterthe injection of such drug are also mediated by those re-
ceptors ¥7.

Several authors have observed that dexmedetomidine pro-
motes atwo-phase MBP change, with initialincrease and fur-
ther decrease ®2°. Ebert et al. ® have reported that
dexmedetomidine concentrations below 1.2 ng.ml’1 induce
MBP decrease, while concentrationsabove 1.9 ng.mI'1 would
trigger a progressive MBP increase due to the prevalence of
the drug action on post-junctional a; receptors. In our study,
there has been no significant MBP change after
dexmedetomidine injection. Several authors have reported
that dexmedetomidine injection in dogs would primarily pro-
mote MBP increase 2**°_ This, however, was not repro-
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duced in our study, probably because, as opposed to other
authors, we have used lower dexmedetomidine doses, simi-
lar to those used in the clinical practice, or even by
isoflurane’s action blocking dexmedetomidine’s
vasoconstriction “°.

Although dexmedetomidine decreases MBP acting on
pre-junctional o, receptors, paradoxically there is systemic
vascular resistance increase after high dexmedetomidine
doses 2. Differently from other authors 2*?°, we have not ob-
served SVRI increase in dogs receiving dexmedetomidine.
Two factors may have accounted for this difference. First,
dexmedetomidine dose used in this study was lower than
those used in previous experiments and, second, isoflurane,
for being a vasodilating agent *!" has counterbalanced
dexmedetomidine vasoconstrictor response. So, although
not observing SVRI increase with dexmedetomidine, this
drugwas able to prevent SVRIdecrease observedinthe con-
trol group, but not in treated groups.

In previous studies, dexmedetomidine was able to dose-de-
pendently decrease Cl by decreasing HR, increasing
afterload °** orimpairing myocardial contractility by coronary
flowreduction?. Dexmedetomidine doses usedin this exper-
iment have not significantly changed ClI, but have prevented
progressive and significant Cl increase observed in the con-
trol group, for decreasing HR, preventingisoflurane-induced
afterload decrease and inhibiting autonomic response trig-
gered by superficial anesthetic level in G1.

PAP has increased in G1, but not in groups receiving
dexmedetomidine. This PAPincrease was theresultof HRin-
crease observed in the control group.

In our study, dexmedetomidine has not promoted PCWP,
RAP, SI, PVRI, RVSWI and LVSWI changes, confirming pre-
vious studies results '>'*** which have shown that with low
dexmedetomidine doses, close to those used in the clinical
practice, there is sedation, analgesia, norepinephrine
plasma concentration and HR decrease, without however
significantly changing hemodynamic parameters.

We concluded that dexmedetomidine in dogs, in the condi-
tions of our study, has promoted dose-dependent HR de-
crease, hasnotchanged MBP, has prevented Clincrease ob-
served in the control group, and has inhibited isoflurane-in-
duced SVRIdecrease, proving to be safe and able to promote
satisfactory hemodynamic stability.
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RESUMEN

Villela NB, Nascimento Jr P, Carvalho LR - Efectos Cardiovas-
culares de Dos Dosis de Dexmedetomidina. Estudio Experi-
mental en Canes

JUSTIFICATIVA Y OBJETIVOS: La dexmedetomidina es un
nuevo agonista oz-adrenérgico, y en la actualidad hay un
creciente interés en su uso en Anestesiologia, por reducir el
consumo de anestésicos y promover estabilidad
hemodinamica. El objetivo de esta pesquisa fue estudiar los
efectos cardiovasculares de la dexmedetomidina en el can
anestesiado, empleandose dos dosis distintas y semejantes a
aquellas utilizadas en Anestesiologia.

METODO: 36 canes adultos anestesiados con propofol,
fentanil e isoflurano fueron divididos en tres grupos: G1,
inyeccion de 20 ml de solucién de clorato de sodio a 0,9%, en
10 minutos, seguida de inyeccion de 20 ml de la misma
solucién, en 1 hora; G2, inyeccién de 20 ml de solucién de
clorato de sodio a 0,9% conteniendo dexmedetomidina (1
ug.kg?), en 10 minutos, seguida de inyeccién de 20 mi de la
misma solucion, en 1 hora y G3, inyecciéon de 20 ml de solucién
de clorato de sodio a 0,9% conteniendo dexmedetomidina (2
ug.kg™’) en 10 minutos, seguida de inyeccion de 20 ml de la
misma solucién, en 1 hora. Se estudiaron los atributos
cardiovasculares en cuatro momentos: My, control; My,
después de la inyeccién inicial de 20 ml de la solucién en
estudio, en 10 minutos, coincidiendo con el inicio de la
inyeccion de la misma solucion, en 1 hora; Ms;, 60 minutos
después M, y My, 60 minutos después Mj,

RESULTADOS: La frecuencia cardiaca (FC) diminuy6 en el
G2, en el M,, retornando a los valores basales en el M3, en
cuanto en el G3 diminuyé en el M,, manteniéndose baja du-
rante todo el experimento. En el G1 hubo aumento progresivo
delaFC. Enningun grupo hubo alteracion de la presién arterial.
La resistencia vascular sistémica (RVS) se mantuvo estable en
el G2 y G3, en cuanto en el G1 presentd reducciéon en My,
manteniéndose baja durante el experimento. El indice cardiaco
(IC) no presento alteraciones significativas en el G2 y G3, mas
aumenté progresivamente en el G1.

CONCLUSIONES: Se concluye que en el can, en las
condiciones experimentales empleadas, la dexmedetomidina
diminuye la FC de forma dosis dependiente, inhibe la reduccién
de la RVS producida por el isoflurano e impide la ocurrencia de
respuesta hiperdinamica durante el experimento.
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