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RESUMO

Roso NC, Vianna PTG, Castiglia YMM, Braz JRC - Efeitos He-
modinamicos e Renais da Injecdo de Doses Elevadas de Cloni-
dina no Espacgo Peridural do Cao

JUSTIFICATIVA E OBJETIVOS: Nao existem estudos que
relatem as repercussées renais determinadas pela injecéo de
doses elevadas de clonidina no espago peridural. O objetivo do
estudo foi avaliar os efeitos hemodindmicos e renais
determinados pela inje¢édo de doses elevadas de clonidina no
espaco peridural do co.

METODO: Vinte animais anestesiados com tiopental sédico e
fentanil foram distribuidos aleatoriamente e de forma
duplamente encobertaem dOIS grupos: Grupo 1ou placebo (n =
10), que recebeu 0,2 mL.kg' de solugéo flSlologlca e Grupo 2
ou clonidina (n = 10) que recebeu 0,2 mL.kg™' de uma solugéo
contendo 50 ug.mL™" de clonidina, no espago peridural. Foram
avaliados os seguintes parametros hemodindmicos:
freqiiéncia cardiaca (FC): bat.min™; pressédo arterial média
(PAM): mmHg; presséo da artéria pulmonar ocluida (PAOP):
mmHg; débito cardiaco (DC): L.min”"; volume sistélico (VS):
mL; também, os segumtes parametros da fung:ao renal foram
avaliados: fluxo sangliineo renal (FSR) mL.min"; resisténcia
vascular renal (RVR) mmHg.mL™".min; volume ur/nar/o mmuto
(VUM): mL.min"; depuracdo de creatinina (Der): mL.min’
depuragéo de para aminohipurato (Dpan): mL.min™"; fragdo de
filtragdo (FF); depuragdo de soédio (Dya): mL.min";
depuragdo de potéassio (Dk): mL.min'; excrega”o
fracionéria de sod/o (EFna): %; excregao urinéria de sédio
(UnaV): quq min’'; excregdo urinaria de potassio (UxV):
UEq.min~". O exper/mento consistiu em trés momentos de 20
minutos cada. Os dados foram coletados aos 10 minutos de
cada momento e a diurese, no inicio e no final de cada
momento. Ao término de M1, a clonidina ou a solugao
fisiolégica foi administrada no espaco peridural. Apés periodo
de 20 minutos iniciou-se M2 e, em seguida, M3.
RESULTADOS: A clonidina na dose de 10 ug.kg”' no espaco
peridural do cdo promoveu alteragbes significativas, com
diminuigbes da freqliéncia cardiaca e do débito cardiaco e
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aumento da relagdo depuragdo de para-aminohipurato de
sodio/débito cardiaco.

CONCLUSOES: Nas condigbes realizadas e nas doses
empregadas, pode-se concluir que a clonidina ndo promoveu
alteracdo da funcéo renal, mas diminuiu valores
hemodinémicos (freqliéncia e débito cardiaco).

Unitermos: AN!MAIS: caes; DRQGAS: clonidina; SISTEMA RE-
NAL: funcao; TECNICAS ANESTESICAS, Regional: peridural

SUMMARY
Roso NC, Vianna PTG, Castiglia YMM, Braz JRC - Hemodyna-
mic and Renal Effects of High Epidural Clonidine Doses in Dogs

BACKGROUND AND OBJECTIVES: There are no studies re-
porting renal effects promoted by high epidural clonidine doses.
This study aimed at evaluating hemodynamic and renal effects
of high epidural clonidine doses in dogs.

METHODS: This double-blind randomized study involved 20
animals anesthetized with sodium thiopental and fentanyl,
which were distributed i in two groups: Group 1 or placebo (n =
10), recelvmg 0.2mL. kg saline, and Group 2 or clon/dme (n=
10) receiving 0.2 mL. kg of a solution with 50 ug. mL™ clonidine
in the epidural space. The following hemod )/namlc parameters
were evaluated: heart rate (HR): beat.min”'; mean blood pres-
sure (MBP): mmHg, pulmonary caplllary wedge pressure
(PCWP): mmHg; cardiac output (CO): L.min""; and systolic vol-
ume (SV): mL. The following renal function parameters were
also evaluated: renal blood flow(RBF) mL.min”'; renal vascular
resistance (RVR): mmHg.mL™"; urinary minute volume (UMV):
mL.min"; creatinine clearance (CC,) mL.min";
para-aminohippurate clearance (Cpa): mL.min™'; filtration frac-
tion (FF); sod/um clearance (Cwu): mL.min™"; potassrum clearance
(CK) mL.min" ; sodium fractional excret/on (FEna): %; sodium
urinary excret/on (UNA V): uEq.min"'; potassium urinary excre-
tion (UxV): uEq.min’" Exper/mentconsisted of three 20-minute
moments. Data were collected at 10 minutes of each moment
and diuresis was measured in the beginning and end of each
moment. Atthe end of M1, clonidine or saline were epidurally in-
jected. After 20 minutes data were repeated in M2 and M3.
RESULTS: Epidural 10 ug.kg™' clonidine in dogs has promoted
significant changes with decreased heart rate and cardiac out-
put and increased sodium para-aminophurate clearance/car-
diac output ratio.

CONCLUSIONS: In our conditions and doses, clonidine has
not promoted renal function changes, but has decreased
hemodynamic parameters (heart rate and cardiac output).

Key Words: ANIMALS: dogs; ANESTHETIC TECHNIQUES, Re-
gional: epidural; DRUGS: clonidine; RENAL SYSTEM: function

INTRODUGAO

clonidina, quando administrada por via peridural, de-
monstra ac¢des clinicamente significativas "E rapida-
mente absorvida, alcangando pico de concentracao
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plasmatica no sangue arterial em 10 minutos e no sangue
venoso entre 30 e 45 minutos. A analgesia obtida pela cloni-
dina através da sua administragao no espaco peridural é de-
corrente de sua agéo em locais periférico, supra-espinhal e,
principalmente, espinhal, incluindo ativagéo dos receptores
oy pos-sinapticos das vias descendentes noradrenérgicas,
dos neurdnios colinérgicos e da liberagao de 6xido nitrico.
Os efeitos da clonidina sobre afungao renal sdo complexos 2.
Aclonidinainduz efeito diurético, observado tantonohomem
quanto emanimais ®, inibindo a liberagéo do horménio antidi-
urético 4, além de antagonizar a sua agao no tubulo renal 5, e
aumentar a taxa de filtragdo glomerular ®. O efeito diurético &
explicado pela liberaggo do fator natriurético atrial ’. Se ad-
ministrada no pré-operatério de cirurgia cardiacanadose de
4ug.kg™', temagao protetorarenal®. O primeiro relato do uso
de clonidina no espaco peridural foiem 1984 ° e tém sido utili-
zadas desde doses chamadas convencionais até doses ele-
vadas '°. No entanto, sdo desconhecidos os efeitos de doses
elevadasde clonidinaadministradas no espacgo peridural so-
breafungaorenal. Desse modo, o objetivodesta pesquisafoi
avaliar os efeitos hemodinamicos e renais causados pelain-
jecaode doses elevadas de clonidina (10 ug.kg™'), no espaco
peridural do céo.

METODO

Apos aprovacdo da Comissao de Etica na Experimentagéo
Animal da Faculdade de Medicina de Botucatu, UNESP, fo-
ram estudados 20 caes adultos, machos, semracga definida,
com massa corporea variando de 11 a 20 kg, fornecidos pelo
Biotério do Campus de Botucatu da Universidade Estadual
Paulista Julio de Mesquita Filho.

O estudo foi aleatdrio e duplamente encoberto e os caes fo-
ramalocados por sorteioemdois grupos de 10 animais, rece-
bendo no espaco peridural 0,2 mL.kg™" de solugéo fisioldgica
- G1 (grupo placebo) ou solugdo contendo 50 pg.mL™" (0,2
mL.kg™ x 50 yg.mL™" = 10 pg.kg'de clonidina) - G2 (grupo
clonidina). Os dois grupos receberam como anestesiavenosa,
15mg.kg ™" de tiopental sodico e 15 ug.kg™”' de fentanil naindugao
e depois ainfusdo continua de 40 ug.kg'1 .min" de tiopental e
de 0,1 pg.kg™.min™" de fentanil. O relaxamento muscular foi
promovido pelo bloqueador neuromuscular (BNM) dialilbis-
nortoxiferina (cloreto de alcurénio), na dose venosa de 0,2
mg.kg™', administrada apés a indugao anestésica. Quando
necessarias, injegdes repetidas do BNM foram feitas na
dose de 0,06 mg.kg'1. Os animais foram submetidos a venti-
lagdo com presséo positiva intermitente (VPPI) quando foi
empregado o aparelho Ohmeda modelo 7900, monitorizado
peloaparelho AS/3daDatex-EngstromtipoD-VCN 15-00-02
S/N763177 (Finlandia), o qual forneciatambém afragédoins-
pirada de oxigénio e a fragdo expirada de gas carbdnico
(PerCOy), além das temperaturas esofagica e ambiente. Fo-
ram realizadas as dissecagdes cirurgicas e cateterizagoes
arteriaisevenosas. Aveiafemoral esquerdafoiutilizadaime-
diatamente apds a dissecacao para as infusées de Ringer
com lactato, de PAH, de creatinina e das infuses anestési-
cas. A artéria femoral esquerda foi empregada para medida
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de pressédo arterial média. A veia femoral direita foi utilizada
para coleta de amostras de sangue para dosagens bioquimi-
cas e hematolégicas. Aartéria femoral direita foi empregada
para coleta de amostras para dosagens de gasometria arterial.
A veia jugular externa direita foi utilizada para introducéao e
instalagcao do cateter de Swan-Ganz, conforme técnica des-
crita por Gouvéa '". Apds 30 minutos de infusdo de solucéo
de Ringercomlactato, foiadministrado o prime de PAH e crea-
tinina (PAH a 0,4% e creatinina a 3%) 12, no volume de 1
mL.kg™ da solugao; apds o prime, foi iniciada a infusdo de
PAH e creatinina na dose de 0,1 mg.kg'1.h'1, que permane-
ceu até ofinal do experimento; a velocidade das infusdes foi
controlada pela bomba de infuséo “Anne”, do Laboratério
Abbott. Osdois grupostiveramtrésfases experimentais (M1,
M2 e M3)comduragaode 20 minutos, conforme esquema:

Inicio M1 M2 M3

60 minutos 20 minutos Peridural 20 minutos 20 minutos

12 avaliagdo + 20 min 2% avaliagdo 32 avaliagéo

O momento 1 (M1)teve inicio apos 30 minutos de infusao de
PAH e creatinina (60 minutos ap6s o inicio da pesquisa = 30
minutos de Ringer com lactato + 30 minutos de infusdo de
PAH e creatinina).

Ao final de M1 realizaram-se a puncgéo peridural e a injecao
de solucéo fisioldgica ou de clonidina. Apés 20 minutos da
puncéo peridural foram feitas, em M2 e M3, avaliagdes he-
modinamicas edafungaorenal.Nostrés momentos (M1, M2,
M3) foram avaliados os seguintes parametros hemodinami-
cos: freqliéncia cardiaca (FC): bat.min™'; presséo arterial
média (PAM): mmHg; pressao da artéria pulmonar ocluida
(PAOP): mmHg; débito cardiaco (DC): L.min™"; volume sisto-
lico (VS): mL;tambémforamavaliados os seguintes parame-
tros da fungdo renal: fluxo sangiiineo renal (FSR): mL.min™";
resisténcia vascular renal (RVR): mmHg.mL™".min; volume
urinario minuto (VUM): mL.min™"; depuracéo de creatinina
(Dcr): mL.min™"; depuracéao de para-aminohipurato de sédio
(Dpan): mL.min™"; fracéo de filtragdo (FF); depuracao de s6-
dio (Dna): mL.min"; depuragédo de potassio (Dk):
mL.min‘1;excregéofracionéria desdédio (EFna): %;excre-
cadourinariade sodio (UnaV): MEq.min™'; excregao urinaria
de potassio (UkV): pEg.min"'. Os dados foram coletados aos
10 minutos de cada momento e a diurese, noinicio e no final
de cada momento. Terminado o experimento, os animais,
ainda anestesiados, foram sacrificados com injecéo venosa
de cloreto de potassio a 19,1%. Como as variaveis foram
mensuradas em 3 momentos para cada uma das unidades
experimentais, utilizou-se a analise de perfil 13 paraaavalia-
cao estatistica. Emtodas as hipoteses estatisticas testadas,
F e p calculadas foram consideradas significativas quando p
< 0,05.

RESULTADOS

Aanalise estatistica dos valores referentes afrequéncia car-
diacamostroudiferengaentre os gruposnos momentos M2e
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M3 (Figura 1) e diminuicao da frequéncia cardiacano G2 a
partirde M2. Nao houve alteragéo dafreqiéncia cardiacano
G1durantetodooexperimento. Nadohouve diferenca estatis-
ticamente significativa, entre grupos, em M1.

150,0 ——G1
. 0-G2
(‘C
é 120,0
©
)

o 90,0
w
60,0
M1 M2 M3
Momentos

Figura 1 - Frequéncia Cardiaca: Média de Cada Grupo nos Trés
Momentos da Avaliagao
*p<0,06emM2eM3emrelacdoaM1deG2eemM2eM3em
G2 em relagédo a G1

Os valores do débito cardiaco (DC) analisados (Figura 2) re-
velam diferengas estatisticamente significativas de valores
entre os momentos M2 e M3 do G1 e G2 comredugéo signifi-
cativa em M2 e M3 do G2. Em M1 os valores foram
semelhantes em ambos os grupos.
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Figura 2 - Débito Cardiaco: Média de Cada Grupo nos Trés Momen-
tos da Avaliagao
*p<0,056 emM2eM3emrelagdoaM1de G2eemM2e M3 em
G2 em relagao a G1

Comrelagao ao volume sistolico, a pressao arterial média, a
pressao da artéria pulmonar ocluida, ao fluxo sangtineo re-
nal, a resisténcia vascular renal, ao volume urinario minuto
(Figura 3),adepuracaode creatinina (Figura4),adepuragéo
do para-aminohipurato de sédio (Figura 5), a fragcéo de filtra-
¢ao, adepuragaode sddio e de potassio aexcregao fraciona-
riade sédio, a excregao urinaria de sédio e a excregao urina-
ria de potassio, a analise demonstrou que os grupos
apresentaram perfis similares entre grupos e momentos.
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Figura 3 - Volume Urinario/Minuto: Média de Cada Grupo nos Trés
Momentos da Avaliagao
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Figura 4 - Depuragéao de Creatinina: Média de Cada Grupo nos Trés
Momentos da Avaliagao
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Figura 5 - Depuracéo de Para-Aminohipurato de Sédio: Média de
Cada Grupo nos Trés Momentos da Avaliagao

Aanalise estatisticadarelagdo depuragdode para-amino-
hipurato/débito cardiaco (Dpan/DC) mostrou diferenca sig-
nificativa em M3 entre G1 e G2. No G2 houve, também,
diferencga significativa em M2 e M3 em relagcédo a M1
(Figura 6).
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Figura 6 - Depuracao de Para-Aminohipurato de Sédio/Débito Car-
diaco: Média de cada Grupo nos Trés Momentos da Avaliagdo
*p<0,05emM2eM3emrelacdoaM1emG1eemM3de G2
em relagéo a G1

DISCUSSAO

Adiminuicao da frequiéncia cardiaca pode ocorrer em graus
variaveis apds a administragdo de agonistas a,-adrenérgi-
cos '*. Esta acao pode ser explicada pela ativagao dos adre-
noceptores o, pré-sinapticos das terminagdes nervosas pe-
riféricas, com redugao da exocitose da noradrenalina, e pelo
efeito simpaticolitico da clonidina sobre o sistema nervoso
central '°.

Aclonidinadiminuias descargas nasfibras pré-ganglionares
simpaticas do nervo espléncnico, bem como nas fibras
pds-ganglionares dos nervos cardiacos '°. Por outro lado,
estimula o fluxo parassimpatico, o que pode contribuir paraa
reducao dafreqliénciacardiaca, como consequiénciado au-
mento do ténus vagal, bem como para aredugéo do impulso
simpatico 6.

Adiminuicéo da frequéncia cardiaca ocasionada pela cloni-
dina parece ser causada também pela ativagédo dos recepto-
res imidazolinicos situados no nucleo reticular, provavel-
mente no nucleo do trato solitario .

Porinferéncia, adiminuicaodaFC observadanos momentos
2 e 3dogrupo 2 deste experimento foi decorrente daagédoda
clonidina administrada no espaco peridural dos caes.
Aredugdo do DC ocorreu apods a administragdo da clonidina.
Aclonidina pode ocasionar, pelaredugao do ténus simpatico
e aumento do tdénus parassimpatico, diminui¢cao da freqién-
ciacardiaca, redugdo do metabolismo sistémico, diminuicao
da contratilidade miocardica e diminuigdo da resisténcia
vascular sistémica, resultando em diminui¢cdo da necessida-
de de oxigénio pelo miocardio. Esta sua agao talvez explique
oseusucessonotratamentoda anginapectoris18. Adiminui-
¢do do DC ocorreria pela ativagdo dos adrenoceptores
pds-juncionais vasculares '.

Naoforamverificadas alteragdes da pressaoarterial comdo-
seselevadasdeclonidinainjetadas no espago peridural. Isto
pode ser explicado pelas agdes da clonidina em diferentes
niveis envolvidos no controle da pressao arterial. Aclonidina
tem agdes central e medular que determinam a redugéo da
pressao arterial, mas também tem ag¢ao nos receptores
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az-adrenérgicos periféricos localizados nos vasos sanguii-
neos que determinam vasoconstrigao 4 Este efeito & parti-
cularmente importante quando doses elevadas de clonidina
sdo administradas. A medida da presséo sangliinea é o re-
sultado destes efeitos opostos e a bradicardia associada é
complicagdoraradaclonidina, mesmo quando administrada
em doses elevadas '°. A intensidade da hipotenso arterial
induzida pela clonidina por via peridural, quando ocorre, pa-
rece estarrelacionada com o nivel do dermatomo onde é ad-
ministrada . Nos niveis toracico baixo e lombar, a adminis-
tragcdo peridural da clonidinando aumenta aincidéncia de hi-
potensao arterial '°, mas quando a administragdo é feita em
nivel toracico alto, observa-se incidéncia aumentada deste
efeito 2°. Estes resultados podem ser decorrentes da maior
inibicdo dos neurdnios simpaticos pré-ganglionares que su-
prem o coragao, quando a administragao da clonidina é feita
emniveltoracicoalto, determinando, desse modo, alteragéo
mais profunda sobre a pressao arterial "*2*. Aclonidina dimi-
nui a concentragdo plasmatica de noradrenalina e reduz a
sua excrecdo na urina 2.

Tendo sido administrada a clonidina no dermatomo mais dis-
taldacolunalombardocao, entende-se naoterocorrido alte-
racao significativa da PAM.

Apresséao da artéria pulmonar ocluida e o VS estéo entre os
fatores que determinam a pré-carga ventricular esquerda.
Na clinica, a estimativa do volume ventricular esquerdo e a
medida da PAoP é utilizada como aproximagao da pré-carga
ventricular esquerda. Esta correlagao é complexa e néo € li-
near 2. Como n&o houve variagao significativa do VS e da
PAM em todos os momentos de ambos os grupos, inferiu-se
que o perfildo desempenho da PAoP acompanhou o perfil do
VS e da PAM.

Dos fatores descritos que interferem nos valores da Dpap,
pode-se analisar '?:

a) Presséao de perfusdo renal (PPR) - ndo houve nenhum
fator detectavel passivel de alteragao da PPR durante o
experimento;

b) Volume sangliineo circulante (volume extracelular) - néo
houve nenhum fator que o alterasse, pois ndo ocorreu
perda volémica nem fatores detectaveis que comprome-
tessem a PAM;

c) Agao de hormdnios sobre os rins - ndo foi realizada a do-
sagem laboratorial dos horménios durante o experimen-
to, mas é importante lembrar que existem fatores
concomitantes diversos, a VPPI que aumenta a produ-
¢ao de hormdnio antidiurético (HAD) e estimula o siste-
ma renina-angiotensina-aldosterona, e a clonidina, que
inibe a liberacédo de HAD e antagoniza a agéo deste no
tabulo renal, inibindo a liberagdo da renina e liberando o
fator natriurético atrial;

d) Hematécrito - sem alteragcéo durante o experimento;

e) Resisténcia vascular renal - comportamento similar em
ambos 0s grupos.

Concluindo, ocorreuadiminuicdodafreqliénciacardiaca'*e
do débito cardiaco *°, porémsem alteragées do FSR. Emter-
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mos percentuais, houve maior aporte de sangue para o rim
quando o débito cardiaco diminuiu. Isto € bem demonstrado
quando se relacionou a depuragéo de PAH com o débito car-
diaco (Figura 6). Finalmente, ao serem utilizadas doses ele-
vadas de clonidina no espacgo peridural, ndo houve
alteracdes das principais fungdes renais.

Hemodynamic and Renal Effects of High
Epidural Clonidine Doses in Dogs

Nilson Camargo Roso, M.D.; Pedro Thadeu Galvao Vianna,
TSA, M.D.; Yara Marcondes Machado Castiglia, TSA, M.D_;
José Reinaldo Cerqueira Braz, TSA, M.D.

INTRODUCTION

Epidural clonidine promotes clinically significant actions Tt
is promptly absorbed reaching arterial blood plasma peak
concentration within 10 minutes and venous blood plasma
peakconcentrationin 30to45 minutes. Analgesiainduced by
epidural clonidine is a consequence of action on peripheral,
supra-spinal and especially spinal sites, including activation
of post-synaptic a, receptors of noradrenergic descending
pathways, and cholinergic neurons, in addition to nitric oxide
release.

Clonidine renal function effects are complex 2. Clonidine in-
duces diuresis both in humans and animals 3, inhibiting
antidiuretic hormone release *, in addition to antagonizing its
action on renal tubule ° and increasing glomerular filtration
rate °. Diuretic effect is explained by atrial natriuretic factor
release ’. If administered in the preoperative period of car-
diac surgeries (4 pg.kg'1) it promotes renal protection °.
Epidural clonidine was first reported in 1984 ° and conven-
tional to high doses have been used ever since . However,
effects of high epidural clonidine doses on renal function are
still not known. So, our study aimed at evaluating
hemodynamic and renal effects of high epidural clonidine
doses (10 pg.kg™") in dogs.

METHODS

After the Animal Experiment Ethics Committee, Faculdade
de Medicina de Botucatu, UNESP approval, 20 adult male,
mixed breed dogs weighing 11 to 20 kg, supplied by the Lab
Animals Facility, Universidade Estadual Paulista Julio de
Mesquita Filho Botucatu Campus, were evaluated.

This was a randomized double-blind study involving two
groups of 10 animals. G1 (placebo) received 0,2 mL.kg™
epidural saline; G2 (clonidine) received epidural solution
with 50 ug.mL™" (0.2 mL.kg™" x 50 pg.mL" = 10 ug.kg™
clonidine). Both groups were anesthetized with intravenous
15 mg.kg™" sodium thiopental and 15 ug.kg™' fentanyl fol-
lowed by 40 pg.kg™.min™" thiopental and 0,1 pg.kg™.min"
fentanyl continuous infusion.
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Muscle relaxation was achieved with dialylbisnortoxiferine
(alcuronium chloride) in single intravenous dose of 0.2
mg.kg™” administered after anesthetic induction. Repeated
NMB doses (0.06 mg.kg') were administered as needed. An-
imals were submitted to intermittent positive pressure venti-
lation (IPPV)using Ohmedadevice model 7900 monitored by
Datex- Engstrom AS/3 device model D-VCN 15-00-02 S/N
763177 (Finland), which would also supply oxygen inspired
fraction and CO, expired fraction (PgrCOy), in addition to
esophageal and room temperatures.

Arteriesandveins were dissected and catheterized. Leftfem-
oralveinwas used soon afterdissection forlactated Ringer’s,
PAH, creatinine and anestheticinfusions. Left femoral artery
was used for mean blood pressure monitoring. Left femoral
vein was used for blood sample collection for biochemical
and hematological dosages. Right femoral artery was used
for arterial blood gases samples collection. External jugular
vein was used for Swan-Ganz catheterinsertion according to
Gouvéa’s technique'". After 30 minutes of lactated Ringer’s
infusion, PAH and creatinine prime (0.4% PAH and 3%
creatinine) '? in the dose of 0.1 mL.kg™" was administered:;
then, PAH and creatinine infusion in the dose of 0.1
mg.kg'1.h'1 was started and maintained throughout the ex-
periment; infusion rate was controlled by “Anne” infusion
pump (AbbottLaboratories). Both groups had 3 experimental
phases (M1, M2 and M3) lasting 20 minutes each, according
to the following scheme:

Beginning M1 M2 M3

60 minutes 20 minutes  Epidural 20 minutes 20 minutes

1% evaluation + 20 min 2" evaluation 3™ evaluation

Moment 1 (M1) started 30 minutes after PAH and creatinine
infusion (60 minutes after beginning of experiment = 30 min-
utes of lactated Ringer’s + 30 minutes of PAH and creatinine
infusion).

Atthe end of M1 epidural saline or clonidine were injected af-
ter epidural puncture. Twenty minutes after epidural punc-
ture hemodynamic and renal function parameters were eval-
uatedin M2 and M3. The following hemodynamic parameters
were evaluated in the three moments (M1, M2 and M3): heart
rate (HR): beat.min'; mean blood pressure (MBP): mmHg;
pulmonary capillary wedge pressure (PCWP): mmHg; car-
diac output (CO): L.min""; and systolic volume (SV): mL. The
following renal function parameters were also evaluated: re-
nal blood flow (RBF) mL.min™"; renal vascular resistance
(RVR):mmHg.mL™"; urinary minute volume (UMV): mL.min™";
creatinine clearance (Cg;): mL.min'1; para-aminophurate
clearance (Cpan): mL.min™"; filtration fraction (FF); sodium
clearance (Cna): mL.min"; potassium clearance (C):
mL.min""; sodium fractional excretion (FENA): %; sodium uri-
nary excretion (UxaV): uEQ.min™"; potassium urinary excre-
tion (UkV): uEq.min™".

Data were collected at 10 minutes of each moment and
diuresis was measured in the beginning and end of each mo-
ment. After the experiment, animals still anesthetized were
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sacrificed with intravenous 19.1% potassium chloride. Since
variables were measured in 3 moments for each experimen-
tal unit, profile analysis 3 was used for statistical evaluation.
In all tested statistical hypotheses, calculated F and p were
considered significant when p < 0.05.

RESULTS

Heart rate statistical analysis has shown differences be-
tween groups in moments M2 and M3 (Figure 1) and de-
creased heart rate in G2 as from M2. There have been no
heart rate changes in G1 throughout the experiment. There
has been no statistically significant difference between
groups in M1.

150.0 —-G1
~ G2
=
E£1200
[}

[
X}
x 90.0
T
60.0 +
M1 M2 M3
Moments

Figure 1 - Heart Rate: Mean for Each Group in the Three Evaluated
Moments
*p <0.05in M2 and M3 as compared to M1 for G2, and in M2
and M3 for G2 as compared to G1

Cardiac output (CO) (Figure 2) values were statistically dif-
ferent between M2 and M3 for G1 and G2 with significant de-
crease in M2 and M3 for G2. Values were similar for both
groups in M1.

3.3 ——G1
—0-G2
T 27
=
:I/ *
o 21 *
O
1.5
M1 M2 M3
Moments

Figure 2 - Cardiac Output: Mean for Each Group in the Three Evalu-

ated Moments
p<0.05in M2 and M3 as compared to M1 for G2, and in M2 and
M3 for G2 as compared to G1
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Groups had similar profiles between groups and moments in
terms of systolic volume, mean blood pressure, pulmonary
capillary wedge pressure, renal blood flow, renal vascular re-
sistance, urinary minute volume (Figure 3), creatinine clear-
ance (Figure 4), sodium para-aminohippurate clearance
(Figure 5), filtration fraction, sodium and potassium clear-
ance, sodium fractional excretion, sodium urinary excretion
and potassium urinary excretion.
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Figure 3 - Urinary Minute Volume: Mean for Each Group in the
Three Evaluated Moments
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Figure 4 - Creatinine Clearance: Mean for Each Group in the Three
Evaluated Moments
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Figure 5 - Sodium Para-Aminohippurate Clearance: Mean for Each
Group in the Three Evaluated Moments
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There has been statistically significant difference in
para-aminophurate clearance/cardiac output ration
(Cpan/CO) in M3 between G1 and G2. There has also
been significant difference in M2 and M3 for G2 as com-
pared to M1 (Figure 6).
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Figure 6 - Sodium Para-Aminohippurate Clearance/Cardiac Output
Ratio: Mean for Each Group in the Three Evaluated Moments
*p <0.05in M2 and M3 as compared to M1 for G1 and in M3 of
G2 as compared to G1

DISCUSSION

Alphas-adrenergic agonists may induce heart rate decrease
in variable intensity " This may be explained by the activa-
tion of a,-pre-synaptic adrenoreceptors of peripheral ner-
vous terminations with decreased norepinephrine
exocytosis, and by clonidine sympatholytic effect on central
nervous system '°.

Clonidine decreases discharges in splancnic nerve sympa-
thetic pre-ganglionic fibers as well as in cardiac nerves
post-ganglionic fibers '®_On the other hand, it stimulates
parasympathetic flow, which may contribute to decrease
heartrate asaconsequence ofvagaltoneincrease,aswellas
to decrease sympathetic impulse '°.

Clonidine-induced heartrate decrease seems to be also pro-
moted by activation of imidazoline receptors located in the
nucleusreticularis, probablyin nucleus tractus solitarius .
By inference, HR decrease observed in moments 2 and 3 in
G2 in our experiment was a consequence of epidural
clonidine injected in dogs.

HRdecrease was observed after clonidine administration. By
decreasing sympathetic tone and increasing parasympa-
thetic tone, clonidine may promote decreased heartrate, de-
creased systemic metabolism, decreased myocardial con-
tractility and decreased systemic vascular resistance result-
ingindecreased myocardial oxygen need. This mightexplain
its success in treating angina pectoris '8 Decreased HR
would be a consequence of vascular post-junctional
adrenoreceptors activation 7.

Noblood pressure changes were observed with high epidural
clonidine doses. This mightbe explained by clonidine actions

314

in different levels involved in controlling blood pressure.
Clonidine has central and medullary actions determining
blood pressure decrease, but has also action on peripheral
ap-adrenergic receptors located in blood vessels and deter-
mining vasoconstriction '.

This effect is especially important with high clonidine doses.
Blood pressureis the result of these opposite effects, and as-
sociated bradycardia is an uncommon clonidine complica-
tion even in high doses ' Epidural clonidine-induced
hypotensionintensity, when present, seems to be associated
to the dermatome where it is administered '*.
Atlowandlumbarthoraciclevels, epidural clonidine does not
increase the incidence of hypotension '°, but at high thoracic
level there is increased incidence of this effect 2°. These re-
sults may be caused by higher inhibition of pre-ganglionic
sympathetic neurons which supply the heart when clonidine
is administered in high thoracic level, thus determining
deeper changes in blood pressure '*?'. Clonidine decreases
norezpzinephrine plasma concentration and its urinary excre-
tion °°.

Since clonidine was administered in the most distal
dermatome of lumbar spine of dogs, the lack of significant
MBP changes is understandable.

Pulmonary capillary wedge pressure and systolic volume are
amongfactorsdeterminingleftventricular preload. Clinically,
left ventricular volume estimate and PCWP measure are
used as approximation of left ventricular preload. This is a
complex and non-linear correlation 22 Since there has been
no significant variation in VS and PCWP in all moments for
both groups, the inference was that PCWP profile has fol-
lowed VS and MBP profiles.

From described factors interfering with C pay, one may
evaluate '?:

a) Renal perfusion pressure (RPP) - there has been no detec-
table factor able to change RPP during the experiment;

b) Circulating blood volume (extracellular volume) - there
has been no factor changing it because there has been
no volume loss or detectable factors affecting MBP;

c) Hormonal action on kidneys - hormones were not dosed
during the experiment, but it is important to remind that
there are different simultaneous factors - IPPV which in-
creases antidiuretic hormone (ADH) production and sti-
mulates rennin-angiotensin-aldosterone system, and
clonidine, which inhibits ADH release and antagonizes
its action on renal tubule inhibiting rennin release and re-
leasing atrial natriuretic factor;

d) Hematocrit - no changes throughout the experiment;

e) Renal vascular resistance - similar behavior for both
groups.

In conclusion, there has been heartrate ' and cardiac output
'® decrease, however without RBF changes. In percentage,
there hasbeenhigherrenalblood supply when cardiac output
decreased. Thiswaswelldemonstrated when PAH clearance
wasrelated to cardiacoutput (Figure 6). Finally, high epidural
clonidine doses have not changed major renal functions.
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RESUMEN

Roso NC, Vianna PTG, Castiglia YMM, Braz JRC - Efectos He-
modinamicos y Renales de la Inyeccion de Dosis Elevadas de
Clonidina en el Espacio Peridural del Perro

JUSTIFICATIVA Y OBJETIVOS: No existen estudios que
relaten las repercusiones renales determinadas por la
inyeccion de dosis elevadas de clonidina en el espacio
peridural. La finalidad del estudio fue evaluar los efectos
hemodinamicos y renales determinados por la inyeccion de
dosis elevadas de clonidina en el espacio peridural del perro.

METODO: Veinte animales anestesiados con tiopental sédico y
fentanil fueron distribuidos eventualmente y de forma
doblemente encubierta en dos grupos: Grupo 1 6 placebo (n =
10), que recibi6 0,2 mL.kg" de solucion f/Slolog/ca y Grupo 26
clonidina (n = 10), que recibié 0,2 mL.kg”" de una solucién
conteniendo 50 ug.mL™" de clonidina, en el espacio peridural.
Fueron evaluados los siguientes parametros hemodinamicos:
frecuencia cardiaca (FC): lat.min'; presion arterial media
(PAM): mmHg; presién de la arteria pulmonar ocluida (PAOP):
mmHg; débito cardiaco (DC): L.min”"; volumen sistélico (VS):
mL; también, los siguientes parametros de la funcién renal
fueron evaluados: flujo sanguineo renal (FSR) mL.min”
resistencia vascular renal (RVR) mmHg.mL™".min; volumen
urinario mmuto (VUM): mL. min™'; depuracion de creatinina
(Dcr): mL min™; depuracion de para aminohipurato (DpaH):
mL.min’ fracc:on de filtracion (FF); depuracion de SOdIO
(DNa): mL min'; depuracién de potasio (Dk): mL.min’’
excrecion fraCCIonar/a de sod/o (EFNa) %, excrecion urlnar/a
de sodio (UNaV) UEq.min™"; excrecion urinaria de potasio
(UkV): uEq. min™". El experlmento consistio en tres momentos
de 20 minutos cada uno. Los datos fueron colectados a los 10
minutos de cada momento y la diuresis, en el inicio y al final de
cada momento. Al término de M1, la clonidina o la solucién
fisiolégica fue administrada en el espacio peridural. Después
de un periodo de 20 minutos en M2 y en seguida en el M3.

RESULTADOS: La clonidina en la dosis de 10 ug.kg”" en el
espacio peridural del perro promovié alteraciones
significativas, con disminuciones de la frecuencia cardiaca y
del débito cardiaco y aumento de la relacion depuraciéon de
para-aminohipurato de sodio/débito cardiaco.
CONCLUSIONES: En las condiciones realizadas y en las dosis
empleadas, se puede concluir que la clonidina no promovié
alteraciéon de la funciéon renal, pero disminuyd valores
hemodinamicos (frecuencia y débitos cardiacos).

315



