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RESUMO

O objetivo deste trabalho foi avaliar a resposta lipolitica a agonistas adrenérgicos
em adipdcitos epididimais isolados de ratos submetidos a estresse por choque nas patas.

Utilizamos ratos Wistar adultos, com peso de 250 a 350 gramas, submetidos a trés
sessBes de choque nas patas. Cada rato recebeu, durante 30 minutos, 120 choques nas
patas (1,0 mA, 1,0 s) em intervalos variaveis de 5 a 25 segundos, em cada sessdo. Apos
a ultima sess@o de choques, os animais foram sacrificados e o paniculo adiposo
epididimal removido e submetido a digesto, para isolamento das cé€lulas utilizadas no
ensaio. Nos adipocitos foram obtidas curvas concentragdo-efeito, sendo a concentragéo
de glicerol liberado o indice de lip6lise (umol glicerol/ 100 mg lipideos totais/ 100
min. ).

Curvas concentragdo-efeito a isoprenalina, noradrenalina e ao BRL.37344 foram
realizadas na presenga ou auséncia dos antagonistas metoprolol e/ou ICI118,551,
seletivos para adrenoceptores. Também foram realizadas curvas concentragdo-efeito a
adrenalina, ao CGP12177, ao salbutamol. O efeito do d-butiril-AMPc também foi
avaliado. As curvas foram comparadas por analise de varidncia, seguida de teste de
Fischer, com p < 0,05.

Nossos resultados mostraram que:

- Adipécitos isolados de ratos submetidos a trés sessdes de choque nas patas
apresentam aumento na liberagdo basal de glicerol (controle 0,59 + 0,04; choque 1,00+
0,11, p <0,05);

- Apbs trés sessBes de choque nas patas, ocorreu supersensibilidade & isoprenalina
e (pD, controle 7,46 £ 0,11; choque 8,11+ 0,17, p < 0,05) a adrenalina (pD; controle
5,78 + 0,20; choque 6,13 + 0,18, p < 0,05) e subsensibilidade 4 noradrenalina (pD»
controle 6,98 + 0,13; choque 6,41 + 0,12) e ao BRL 37344 (pD, controle 8,43 + 0,19;
choque 7,54 £0,21);

- A supersensibilidade 4 isoprenalina permaneceu em adipdcitos de ratos

submetidos a estresse por choque nas patas mesmo na presenga de 100 nM de



metoprolol, antagonista de $,-adrenoceptores que também pode bloquear o subtipo Bs,
porém a subsensibilidade a noradrenalina e ao BRL37344 foi abolida. Entretanto, o
ICI118,551, antagonista de adrenoceptores do subtipo B,, cancela a supersensibilidade a
isoprenalina em adipdcitos de ratos estressados.

- Os efeitos lipoliticos maximos da isoprenalina, adrenalina, salbutamol e d-butiril-
AMPc foram significativamente maiores em adipdcitos isolados de ratos submetidos a
estresse do que em celulas adiposas de ratos controle. Ndo houve alteragio significativa
nos efeitos maximos da noradrenalina, BR1.37344 ¢ CGP12177.

Nossos resultados sugerem que as alteragdes de sensibilidade as catecolaminas em
tecido adiposo branco isolado de ratos submetidos a estresse decorrem de
dessensibilizagdo da resposta lipolitica mediada pelos subtipos B: e/ou B, de
adrenoceptores, acompanhada de sensibilizaggo da resposta mediada pelo subtipo B,.



ABSTRACT

We analysed the alterations in sensitivity to catecholamines in epididymal
adipocytes from rats submitted to footshock stress.

Adult Wistar male rats (200-350 g) were submitted to three footshock sessions.
Each rat received during 30 min, 120 electric shocks (1.0 mA, 1,0 sec) at variable
intervals of 5 to 25 sec. After the last session, the animals were sacrificed and its
epididymal adipose pad was rapidly dissected out. Lipolytic activity was analysed on
isolated fat cells obtained according to the method of RODBELL (1964) with minor
modifications. Concentration-response curves for agonists were obtained in the
presence and the absence of antagonists. Glycerol released in the infranatant medium
was taken as index of fat cells lipolysis. Half-maximal effective drug concentration
(ECsp) values were obtained and expressed as pD, values (-log ECs). Data were
compared by ANOVA, plus Fischer test or by Student t-test, as p < 0.05. Adipocytes
from stressed rats showed an increase in basal lipolysis (control 0.59 £ 0.04; stress 1.00
+ 0.11), sensitisation of the response to isoprenaline (pD, control 7.46 + 0.11; stress
8.11 + 0.17), adrenaline (pD, control 5.78 + 0.20; stress 6.13 % 0.18), and salbutamol
(pD; control 5.64 * 0.28; stress 5.92 £ 0.34), and desensitization of the lipolytic
response to norepinephrine (pD, control 6.98 + 0.13; stress 6.41 * 0.12), and to
BRI1.37344 (pD2 control 8.43 * 0.19; stress 7.54 + 0.21). Maximum responses to
isoprenaline (control 1.80 £ 0.18; stress 2.24 £ 0.10), epinephrine (control 1.64 + 0.17;
stress 2.24 + 0.14), salbutamol (control 0.65 * 0.11; stress 1.21 = 0.41), and d-butiril-
cAMP (control 1.59 £ 0.17; stress 2.72 * 0.25), were significantly enhanced in
adipocytes from stressed rats. Supersentivity to isoprenaline was cancelled by 50 nM
ICI118,551 but was not modified by 100 nM metoprolol. However, subsensitivity to
norepinephrine and to BRL37344 was cancelled by 100 nM metoprolol. Our results
suggest that in epididymal adipocytes from stressed rats there is a desensitization of the

response mediated by B3-/ B;-adrenoceptors together with a sensitization of the response

mediated by B,-adrenoceptors.



I. INTRODUCAO

Para a manutengfio da homeostasia, o organismo ¢ dotado de mecanismos neuro-
enddcrinos que possibilitam interagSes com o ambiente externo, que ¢ altamente variavel.
Esses mecanismos foram descritos por SELYE (1956), que os denominou “stress” e desde
entdo vém sendo intensamente estudados. A reacgdo de stress inclue alteragdes estruturais
e funcionais responsaveis por modificagdes metabdlicas, cardiovasculares € respiratorias,
que tém carater adaptativo e sio essenciais 4 sobrevivéncia.

As catecolaminas e os glicocorticoides sdo apontados como sendo os horménios do
estresse (AXELROD, 1984). As catecolaminas exercem sua ag@o interagindo com sitios
de ligacdo especificos, os adrenoceptores, que foram identificados e classificados em
adrenoceptores o € B por AHLQUIST (1948). Esses adrenoceptores foram subdivididos
em subtipos 1 e 2 (LANDS, LUDUENA, BUZZO et al. 1967a, 1967b.), ¢ posteriormente
um terceiro subtipo de B-adrenoceptores, o Bi;, foi demonstrado em tecido adiposo
humano (KOBILKA, DIXON, FRIELLE et al., 1987, FRIELLE, COLLINS, DANIEL et
al, 1987; EMORINE, MARULO, DEL AVIER-KLUTCHIKO et al, 1987, EMORINE,
MARULQO, BRIEND-SUTREN et al., 1989), de ratos (MACHIDA, BRUNZOW,
SEARLES er al., 1990; GRANNEMAN, LAHNESS & CHAUDHURY, 1991) e de
camundongos (NAHMIAS, BLIN, ELALOUF et al.,1991). Recentemente, KAUMANN ¢
colaboradores sugeriram a existéncia de um novo subtipo de adrenoceptor, o (4. Este,
uma vez estimulado, teria a capacidade de mediar cardioestimulagdo em vérias espécies
(KAUMANN, 1989; KAUMANN, 1997; KAUMANN & MOLENAAR, 1997).

Os trés subtipos de B-adrenoceptores, B;, B, e PBs, apesar da natureza proteica
comum, apresentam especificidades estruturais e funcionais (BOWEN, 1992). Essas
diferengas sdo dependentes do tecido onde se encontram, mesmo que no mesmo animal, e
do estado funcional organico (TAOUIS, BERLAN, MONTASTRUC er al, 1987,
TAOUIS, VALET, ESTAN et al, 1989; MAURIEGE, GALITZKY, BERLAN e al,
1987; ARNER, KRIEGHOLM, ENGFELDT et al, 1990, ARNER, KRIEGHOLM,
WAHRENBERG et al., 1990; ARNER, 1992; LANGIN, PORTILLO, SAULNIER-
BLANCHE ef al., 1991; LIEFDE, WITZENBURG & VAUQUELIN, 1992; GALITZKY,



LARROWY, BERLAN et al,, 1990; GALITZKY, REVERTE, CARPENE er al., 1993;
GALITZKY, REVERTE, PORTILLO et al, 1993; LAFONTAN & BERLAN, 1993).
Todos os quatro subtipos de B-adrenoceptores agem estimulando a adenilil ciclase e,
conseqiientemente, aumentando a concentragio intracelular de AMPc. A interagdo entre o
receptor e a adenilil ciclase ¢ mediada por uma proteina G, (GILMAN, 1987). Embora a
maioria das agGes do receptor B;-adrenérgico seja mediada por uma G;, os receptores -
adrenérgicos podem também se acoplar a proteina G; (ABRAMSON, MARTIN,
HUGUES et al., 1988; XIAO & LAKATTA, 1995). Além disso, DAAKA, LUTTRELL
& LEFKKOWITZ. (1997) demonstraram que poteinas quinases dependentes de AMPc
(PKA), quando ativadas, podem fosforilar o receptor B;, favorecendo o seu acoplamento
com Gj;, o que aftivaria proteinas kinases com atividade mitogénica (MAPK). Em
adipdcitos, a PKA ativada, fosforila a lipase-hormdnio-sensivel que por sua vez catalisa a
lipolise (LANGIN, HOLM & LAFONT AN, 1996).

Os receptores ap-adrenérgicos, por outro lado, desencadeiam inibicdo da adenil
ciclase, devido a sua interagdo com a proteina G inibitdria (G;). Desta forma, apés
ativagdo dp-adrenérgica, o estado de ativagio de PKA diminui (GALITZKY,
LAFONTAN, NORDENSTROM et al.,, 1993; LANGIN, HOLM & LAFONTAN, 1996).
Em células adiposas, receptores o4 estimulam a lipogénese, opondo-se ao efeito-p-
adrenérgico (LAFONTAN, BARBE, GALITZKY et al, 1997). Os receptores o;-
adrenérgicos, no entanto, parecem ndo estar envolvidos diretamente na resposta lipolitica,
mas sim na sintese e secre¢do de lactato. Este, uma vez liberado pelo tecido adiposo, seria
utilzado pelo figado no processo de gliconeogénese (CONSOLIL NURJHAN & GERICH,
1989; FAINTRENIE & GELOEN,1996).

Varios estudos relatam alteragdes de sensibilidade adrenérgica em tecido cardiaco
isolado de animais submetidos a estresse por frio, restri¢do alimentar, exercicio fisico,
imobilizagdo, natagdo ou choque nas patas. (U"PRICHARD & KVETNANSKY, 1980;
NOMURA, WATANABE, UKEI er al, 1981; CRANDALL, LAI, HUGGINS erf ai,
1983; BASSANI & DE MORAES, 1987a, 1987b; SPADARI & DE MORAES, 1988). Os



mecanismos envolvidos nessas alteragdes podem variar de acordo com o tipo de estressor
empregado e de fatores intrinsecos, como a espécie e o sexo. No caso de fémeas, também
¢ dependente das fases do ciclo estral (POLLARD, WHITE, BASSET et al., 1975,
RODRIGUES, MARCONDES & SPADARI-BRATFISCH, 1995; MARCONDES,
VANDERLEI, LANZA et al, 1996; VANDERLEI, MARCONDES, LANZA et dl.,
1996).

Os adrenoceptores podem sofrer sensibilizagfio ou dessensibiliza¢do induzidas por
agentes homologos e heterélogos (I.OHSE, 1993) sendo as catecolaminas e os
glicocorticdides os  principais envolvidos na regulagio destes processos
(AXELROD, 1984). Alteragdes de sensibilidade a agonistas adrenérgicos também foram
demonstradas em tecido adiposo de wvarias espécies animais, em diferentes estados
fisiolégicos € em situagdes de estresse (GIUDICELLI, AGLI & LACASA, 1979,
BENOVIC, BOUVIER, CARON et al., 1988, BALKIN & SONENBERG, 1981;
CARPENE, GALITZKY, SAULNIER-BLANCHE et al, 1990). Em adipécitos, as
alteracdes de sensibilidade da resposta PB-adrenérgica correlacionada aos niveis de
glicocorticoides foi demonstrada por SCARPACE (1988). FEVE, BAUDE & KRIEF
(1992) observaram que o controle diferencial, tanto das proteinas adrenoceptoras f3; e B
como dos niveis dos respectivos RNAm, pode ser exercido por glicocorticéides durante o
processo de diferenciagio do tecido adiposo a partir de células 3T3-F442A. Ainda de
acordo com estes autores, os glicocorticOides também promovem “down-regulation” tanto
do RNAm de adrenoceptores B3 como do nivel da proteina receptora em adipécitos ja
diferenciados.

A variagdo de sensibilidade do tecido adiposo as catecolaminas como conseqiiéncia de
recrutamento diferenciado dos subtipos de adrenoceptores, em vdrias situagGes, vém
fornecendo indicios que podem sustentar a idéia de um tipo de sistema de sinalizag¢io
adrenérgica  celular (GRANNEMAN, LAHNERS & CHAUDHURY, 1991,
GRANNEMAN,1992; GRANNEMAN & LAHNERS,1992; ARNER, 1992; LIEFDE,
WITZENBURG & VAUQUELIN, 1992).



As diferengas estruturais identificadas entre os subtipos de adrenoceptores B sugerem a
possibilidade de ocorrerem acoplamentos preferenciais de um ou outro com a mesma
subunidade o da proteina G, dependendo do estado funcional celular (VALET,
MONSTRUC & BERLAN, 1989A; GALITZKY, LARROWY, BERLAN et al, 1990;
GALITZKY, REVERTE, PORTILLO et al., 1993). HADRI, FEVE & PAIRAULT (1996)
sugerem que o subtipo B3 tem maior capacidade que o subtipo (3, em ativar a adenilil ciclase
de células adiposas da linhagem 3T3-F442A. Por outro lado, o subtipo 3, parece acoplar-se
mais fortememnte & proteina G (KAUMANN, 1997), além de apresentar atividade
constitutiva, a qual nédo foi detectada nos outros subtipos (MEWES, DUTZ, RAVENS er al.,
1993;: MILANO, ALLEN, ROCKMAAN et al., 1994; KAUMANN & MOLENAAR, 1997).
Viérios também sdo os estudos que correlacionaram as variagbes de sensibilidade B-
adrenérgica a alteragdo no niimero de receptores ou no volume celular (CARPENE,
BERLAN & L AFONTAN, 1983; TAOUIS, VALET, ESTAN ef al. 1989; LONNQVIST,
WAHRENBERG, HELLSTROM et al., 1992).

Considerando que, durante a reag&o de estresse, os niveis plasmaticos de catecolaminas
e de glicocorticdides estdo elevados, que estes horménios podem desencadear alteragdes
estruturais ou quantitativas nos adrenoceptores presentes nos tecidos € que estas geram
alteracdes de sensibilidade as catecolaminas, neste trabalho analisamos @ sensibilidade da

resposta lipolitica a agentes adrenérgicos em adipocitos 1solados de ratos.
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Abstract We analyzed the sensitivity to B-adrenoceptor agonists in
epididymal adipose cells from rats submitted to a stress protocol previously
reported to induce alterations in sensitivity to catecholamines in cardiac tissue
from rats. Adipocytes from stressed rats showed an increase in basal lipolysis
(control: 0.39 * 0.04; stress: 1.00 * 0.11), sensitization of the response to
isoprenaline (pD, control: 7.46 =+ 0.11; stress: 8,11 + 0.17), adrenaline (pD;
control: 5.78 =+ 0.20; stress: 6.13 * 0.18), and salbutamol (pD; control: 5.64 +
0.28; stress: 5.92 % 0.34), and desensitization of the lipolytic response to
norepinephrine (pD. control: 6.98 + 0.13; stress: 6.41 % 0.12), and to
BRL37344 (pD; control: 8.43 & 0.19; stress: 7.54 + 0.21). Maximum responses
to isoprenaline (control: 1.80 + 0.18; stress: 2.24 £ 0.10), epinephrine (control:
1.64 = 0.17; stress: 2.24 * 0.14), salbutamol (control: 0.65 + 0.11; stress: 1.21
* 0.41), and d-butytyl-cAMP (control: 1.59 £ 0.17; stress: 2.72 + 0.25) were
significantly enhanced in adipocytes from stressed rats. Supersentivity to
isoprenaline was abolished by SO nM ICI118,551 but was not modified by 100
nM metoprolol. However, subsensitivity to norepinephrine and to BRL37344
was abolished by 100 nM metoprelol. Our results suggest that in epididymal
adipocytes from stressed rats there is a desensitization of the response to
adrenoceptor agonists mediated by B3/ Bj-adrenoceptors together with a

sensitization of the response mediated by $3,-adrenoceptors.
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It is now well established that at least three $-adrenoceptor subtypes (Bi-, Ba-,
and B;-) coexist in the fat cells of the white adipose tissue of rat (1) or other
mammalian species (2, 3). The B-adrenoceptors are positively coupled to adenylyl
cyclase (4), so that an increase in cAMP levels causes stimulation of lipolysis
following activation of cAMP-dependent protein kinase which phosphorylates the
hormone-sensitive lipase (5). The coexistence of three receptor subtypes involved
in the same biological effect suggests a complex regulation of adipose tissue
responses to endogenous catecholamines during physiological processes involving
lipomobilization {(6).

The expression and function of each one [-adrenoceptor subtype are
independently regulated by homologous and heterologous agents which are able to
cause desensitization or sensitization of the response mediated by each of the three
adrenoceptor subtypes (7). Catecholamines and glucocorticoids have been reported
to play a major role in this regulation process. These same hormones have been
considered to be “stress hormones™ (8). We have shown before that sensitivity to
catecholamines is modified in right atria from footshock stressed rats (9, 10, 11,
12, 13, 14, 15). The aim of the present study was to investigate if the same stress
protocol would induce any alteration in the lipolytic response to adrenoceptor

agonists in adipocytes from rat epididymal adipose tissue.

13
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MATERIAL AND METHODS

Animals

Male Wistar rats (Rattus Inorvcrg;'cus) weighing 200 to 350 g at the beginning of
the experiments were used. The animals were housed in standard cages in a
temperature controlledlroom (22°C), with a 12 h light/12 h dark cycle with lights
on at 6:30 a.m. Standard laboratory chow and tap water were available ad libitum.
During the experiments, the animals were cared for in accordance with the
principles for the use of animals research and education, following Statement of

Principles, which have been adopted by the FASEB Board.

Stress protacol

Rats were individually submitted to three daily sessions of unsignaled inescapable
footshock. The animals were placed in a plexiglas chamber (26 cm long x 21 cm
wide x 26 cm high) provided with a grid floor consisting of stainless-steel rods
(0.3 ¢m in diameter and spaced 1.0 cm apart). During the 30 min footshock
sessions, which were held between 7:30 and 11:00 a.m., footshock were delivered
by a constant current i.c. source controlled by a microprocessor-based instrument
constructed at the Biomedical Engineering Centre of the Universidade Estadual de
Campinas. Each rat received 120 foot-shocks. Current intensity was 1.0 mA and
duration was 1.0 s at random intervals of 5-25 sec with a mean interval of 15 sec

(16). After the end of the first and second footshock sessions, the animals were



retuned to their cages. Immediately after the third session, the rats were
sacrificed. All stress protocols have been reported to induce modifications in

sensitivity to catecholamines in right atria isolated from male rats (9, 10) and

female rats at diestrus (17).

Adipocyte preparation and lipolysis measurements

The axljmais were sacrificed by a blow to the back of the head and bleeding, and
epididymal white adipose tissue from male rats was rapidly dissected out.
Lipolytic activity was analyzed on isolated fat cells obtained according to the
method of Rodbell (18), with minor modifications. Krebs Ringer bicarbonate
buffer containing bovine serum albumin (3%) and glucose (6 mM) (KRBA),
adjusted to pH 7.4 with 1M NaOH just before use, was utilized. After collagenase
treatment (1mg/ml), isolated fat cells were filtered through a nylon mesh, washed
three times and the packed cells were to a suitably diluted with KRBA buffer. The
cells were incubated in plastic vials (1 ml of incubation medium) with gentle
shaking in a water bath, at 37‘”;C, with 10 pl pharmacological agents for 100 min.
Pharmacological agents at suitable dilutions were added to the cell suspension just
before the beginning of the assay. After incubation, the tubes were placed in an
ice bath, and 200 pl aliquots of the infranatant medium were taken for enzymatic
determination of glycerol (19), which was used as the index of fatcells lipolysis.

Total lipid was evalueted gravimetrically after extraction (20). Dose-response

15
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curves for agonists were constructed from experiments carried out in the presence
and absence of the antagonist. Half-maximal effective drug concentration (ECso)

values were obtained and expressed as pD; values (- log for ECs).

Drugs and chemicals

ATP, Bovine serum albumin (fraction V, ), Clostridium histolyticum collagenase
type I, epinephrine, glycerol kinase from Candida micoderma, glycerol phosphate
dehydrogenase type 1 from rabbit muscle, (-)-isoproterenol, NAD and (-)-

norepinephrine from Sigma Chemical Company (St. Louis, MO); BRL37344,

ICI118,551 and salbutamol from Tockris Cookson (St. Louis, MO).

Statistical analysis

Data were analyzed statistically by one-way analysis of variance followed by the
Fischer test or by the Student t-test for unpaired samples (21, 22). Differences

were considered significant at p < 0.05.
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RESULTS

Lipolytic activity of B-agonists

To investigate the alteration of sensitivity in epididymal adipocytes from stressed
rats, the functional effects of different B-adrenoceptor agonists and of d-butyryl-
cAMP weré examined. Adipocytes from rats submitted to footshock stress showed
an increase in basal lipolysis (control:0.59 + 0.04; stress: 1.00 £ 0.11). The
maximal lipolysis stimulated by d-butyryl-cAMP (control:1.59 + 0.17, stress:
2.72 £ 0.23), isoprenaline (control:1.80 + 0.18; stress: 2.24 + 0.10), epinephrine
(control: 1.64 £ 0.17; stress: 2.24 + 0.14), and salbutamol (control: 0.65 + 0.11;
stress: 1.21 % 0.41) was also enhanced in adipocytes isolated from footshock
stressed rats. Maximal lipolysis stimulated by norepinephrine (control: 1.73 +
0.35; stress: 2.32 + 0.24), BRL37344 (control: 2.19 £ 0.19 ; stress: 1.88 + 0.20)
and CGP12177 (control: 0.69 * 0.14; stress: 0.96 + 0.29) was not significantly
modified after stress (Figure 1).

Table 1 shows the pD, values and maximal lipolytic effect of several compounds
which stimulate lipolysis in adipocytes from control and footshock stressed rats. In
adipocytes from control rats the potency rank for the agonists was BRL37344 >
isoprenaline 2 norepinephrine > epinephrine. The maximum responses to these
adrenoceptor full agonists were not different from the response to d-butyryl-
cAMP. Salbutamol and CGP12177 behaved as partial agonists since the maximum

responses they elicited were significantly lower than the maximum response to
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isoprenaline or to d-butyryl-cAMP. However, in adipocytes from stressed rats,
pD; values of isoprenaline and epinephrine were enhanced (4.5 and 2.2 fold,
respectively, p< 0.05) with a shift to the left in concentration-response curves
(Figure 2a, 2c¢). On the other hand, pD, values of norepinephrine and BRL37344
were lower in adipocytes from stressed rats compared to control (3.7 and 7.8 fold,
respectively, p<0.05) and the concentration-response curves to both agonists were
shifted to the right (Figure 2b, 2d). As a consequence, in adipocytes from stressed
rats the order of relative potencies was modified: isoprenaline > BRL37344
>norepinephrine 2 epinephrine. The pD; values for the partial agonists CGP12177
and salbutamol were not significantly altered after stress (Table 1, Figure 2d, 2e)

although an increase in the maximal response to salbutamol was observed (Table

1, Figure 1).

Effect df B-adrenoceptor antagonists

The sensitivity of adipocytes to isoprenaline was analyzed in the presence of 100
nM metoprolol (a Bi-adrenoceptor antagonist) or 50 nM ICI118,551 (a PB»-
adrenoceptor antagonist). Basal lipolysis was increased in the presence of
metoprolol in adipocytes from control (1.26 £ 0.21) but was not modified in
adipocytes from stressed rats (1.16 & 0.21). The maximal response to isoprenaline

was not altered in the presence of any of the B-adrenoceptor antagonists (data not

shown).



In adipocytes from control and stressed rats, concentration-response curves to
isoprenaline obtained in the presence of metoprolol were significantly shifted to
the right (13- and 22-fold, respectively; Figure 3, panels a, b). The sensitivity of
adipose cells from stressed rats remained higher than control (Table 2).
ICI118,551 (50 nM) had no significant effect on the concentration-response curve
to isoprenaline obtained for adipocytes from control rats (Table 2). However, this
Bs-adrenoceptor antagonist induced a 58-fold shift to the right, at the pD; level (p<
0.05) in the concentration-response curve to isoprenaline in adipocytes from
stressed rats. Moreover, in the presence of ICI118,551, adipocytes from stressed
rats were subsensitive to isoprenaline compared to adipocytes from control rats (
p< 0.05; Table 2; Figure 3, panels ¢, d).

Metoprolol (100 nM) induced a shift to the right in the concentration-response
curve to norepinephrine in adipocytes from control (13-fold at pD; level, p < 0.05)
and stressed rats (4.7-fold at pD,, p < 0.05) (Figure 4) and a 6.5-fold shift in the
concentration-response curve to BRI1.37344 in adipocytes from control rats (p <
0,03; Figure 4b). In the presence of metoprolol, sensitivity to norepinephrine in
adipocytes from stressed rats was not different from control (p < 0.05).

Figure 5 shows that the concentration-response curve to BR1L37344 was shifted to
the right about 56-fold, at the pD; level (p < 0.05) in adipocytes from control rats,
whereas in adipocytes from stressed rats which were subsensitive to BRL.37344,

metoprolol shifted to the right the concentration-response curve by about 6.5-fold

19
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(p<0.05). In the presence of 100 nM metoprolol stress-induced sensitivity to

BRL37344 was abolished.



TABLE 1. Lipolytic potency and maximal lipolytic responsiveness of adipocytes to

21

different compounds.

Control Stress
Compounds pD2 Erax pD2 Enmax n
BRL 37344 8.43+0.198 2.19 +0.19° 754+021* 188x020%% 3
isoprenaline 7.46 £0.11° 1.80 +0.18° 8.11+0.17%  2.24+0.10° 3
norepinephrine  6.98 +0.13° 1.73 £ 035%¢ 6.41+0.12° 232+024° 3

epinephrine 578 +£0.20° 1.64+017
CGP 12177 6.30£0.50™ 0.69+0.14°
salbutamol 5.64+0.28° 0.65 +0.11°
d-butyryl cAMP 1.59 £0.17°

6.13+0.18° 224+0.14°
593+0.10° 0.96+0.29°
592+034% 121+0418

2.72 +0.25¢

The values are means + SEM of the number of experiments (n) performed in duplicate.
The potencies of the lipolytic agents were evaluated by their ECso, which corresponds
to the concentration of agonists inducing 50% of maximal lipolysis, expressed as pD;
(- log ECso). Emax is the maximal responsiveness minus basal lipolysis (control:0.59
0.04 and stress: 1.00 £ 0.11) and is expressed as umol glycerol/100 mg total lipids
/100min. Statistical analysis was performed using ANOVA plus Fischer’s test; control

and stressed groups with the same agonist were compared by Student’s t-test. Different

letters mean statistically significant differences (p < 0.05).
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Figure 1. Effects of stress on basal and maximal lipolysis in adipocytes isolated from
control rats (white columns) or rats submitted to footshock stress (striped columns) after
incubation for 100 minutes with 100 mM isoprenaline (ISO), norepinephrine (NE),
epinephrine (EPI), BRL37344, CGP12177, salbutamol (SALB) or 1mM d-butyryl-cAMP
(d-but-cAMP). Basal lipolysis was determined in the absence of any agonist. Values are
means = SEM of experiments performed in duplicate. The numbers of experiments are
given in Table 1. Student’s t-test was used to compare the values between control and

stressed groups. *Significantly different from control, at p<0.05 (Student's t-test).
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Figure 2. Concentration-response curves for stimulation of glycerol release from white
adipocytes of control (H) or footshock stressed rats (M) elicited by isoprenaline (a),
norepinephrine (b), epinephrine (¢), BRL.37344 (d), salbutamol (e) and CGP12177 (f).
For isoprenaline, norepinephrine, epinephrine and BRL37344, the values were normalized
by assuming the maximal effect of the agonist in the control groups to be 100%; for
salbutamol and CGP12117, the values were plotted as percentage of isoprenaline maximal

effect in the control group. Data are means and vertical bars represent the SEM. The

number of experiments is given in Table 1.



TABLE 2. Comparative antagonistic effects of 100 nM metoprolol and 50

nM ICI118,551 on the response to isoprenaline of rat white adipocytes.

Control Stress
pD: n pD; n
Isoprenaline 7.45 £ 0.05° 9 8.23x%0.11° 6
isoprenaline + metoprolol  6.33 +0.03° 5 6.89%0.16" 5

isoprenaline + ICI 118,551  7.04 + 026> 4 6.47+035>¢

W

Values are means = SEM of the number of experiments (n) performed in
duplicate. The potencies of isoprenaline were evaluated by ECso, which is the
- concentration of the agonist inducing 30% of maximal lipolysis, expressed as
pD,= - log ECso. Statistical analysis was performed by ANOVA plus Fischer’s

test, Different letters mean significant differences (p <0.05).
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Figure 3. Concentration-response curves for stimulation of glycerol release from white
adipocytes isolated from control (a, c) or footshock stressed rats (b, d) elicited by
isoprenaline, in the absence (™) or in the presence of 100 nM metoprolol (£3) or 50 nM
ICI118,551 (O). Values were normalized by assuming the maximal effect of isopreﬁaline
in each group to be 100%. Vertical bars represent the SEM. The number of experiments is

given in Table 2.
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Figure 4. Concentration-response curves for stimulation of glycerol release from white
adipocytes isolated from control (a) or footshock stressed rats (b) | elicited by
norepinephrine, in the absence (W) or in the presence of 100 nM metoprolol ([1). Values
were normalized by assuming the maximal effect of the isoprenaline in each group to be

100%. Vertical bars represent the SEM. The number of experiments is given in Table 3.
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TABLE 4. Antagonism of the lipolytic effect of BRL 37344 by 100 nM

metoprolol in the white adipocytes from rats.

Control Stress
pD: n pD: n
BRL 37344 8.29 +0.25° 6 7.01+030° 6
BRL 37344 + metoprolol  6.54 +0.34>° 4 620+0.26° 3

Values are means £ SEM of the number of experiments (n) performed in
duplicate. The potencies of BRL37344 was evaluated by ECso, which is the
concentration of the agonist inducing 50% of maximal lipolysis, expressed as
pD.= - log ECs. Statistical analysis was performed by ANOVA test plus

Fischer’s test. Different letters mean significant differences (p < 0.05).
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Figure 5. Concentration-response curves for stimulation of glycerol release from white
adipocytes isolated from control (a) or footshock stressed rats (b) elicited by BRI1.37344,
in the absence (M) or in the presence of 100 nM metoprolol (LJ). Values were normalized
by assuming the maximal effect of the isoprenaline in each group to be 100%. Vertical

bars represent the SEM. The number of experiments is given in Table 4.
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DISCUSSION

Authors agree that in rat white adipocytes the B,-subtype represents a .very small
population of B-adrenoceptors and that under physiological conditions the B-
subtype. is probably not implicated in the stimulation of lipolysis. The overall
lipolysis is essentially dependent of ;- and B;- receptors and mainly driven by
the Bs-subtype. Germack er al. (23) proposed the following rank order of
exprgssion and capacity to induce lipolysis as Bs>>f>..

In the present study, the functional stimulation of 1ipoiysis in adipocytes from
control rats exhibited a rank | order of agonist potencies (BRL 37344 >>
| isoprenaline 2 norepinephrine > epinephrine)' which is in accordance with that
previously described for rat and garden dormouse white adipocytes (23, 24).
However, adipocytes from footshock stressed rats present an increased sensitivity
and maximum response to isoprenaline and epinephrine, together with
subsensitivity to norepinephrine and BRL37344. Moreover, we have observed an
increase in the maximal lipolytic effect stimulated by salbutamol but no alteration
of the response to CGP12177. As a consequence, in adipocytes from stressed rats
the rank order of agomist potencies was modified as follows: isoprenaline >
BRL.37344 > norepinephrine > epinephrine.

Considering that isoprenaline and epinephrine do not discriminate between 5_1',

B,- and Ps-adrenoceptors (25) and norepinephrine exhibit low affinity for the Bo-



subtype, while BRL37344 preferentially activates (3;-adrenoceptors, but might also
activate B;-adrenoceptors at high concentrations (26), our results seems to indicate
that in adipocytes from stressed rats there is an enhancement of the role played by
B,-adrenoceptors in mediating the lipolytic effect of catecholamines whereas the
response mediated by B3- and/or B, -adrenoceptor subtypes is desensitized.

Additional. support for our hypothesis comes from the effect of antagonists on the
responses to the agonists. Metoprolol, a B;-adrenoceptor antagonist which also
blocks Bs-adrenoceptors (27), shifted to the right the concentration-response
curves to isoprenaline, norepinephrine and BRL3 7344 in adipocytes from control
and stressed rats. In the presence of metoprolol, adipocytes from stressed rats
remained supersensitivé to isoﬁrenaline but the subsensitivity to norepinephrine
and BRL37344 was abolished. ICI118,551, a selective B,-adrenoceptor antagonist
at the concentration used here (28), did not induce ény shift in the concentration-

response curves to isoprenaline in adipocytes from control rats, which is in

36

agreement with the minor role, if any, of the B,-adrenoceptor subtype in these

cells. Howé_ver, n adipdse cells from stressed rats, the decrease in isoprenaline
potency induced by ICI118,551 abolished the supersensitivity to the agonist. The
concentration-response curve to isoprenaline in the presence of ICI118,551 was
clearly biphasic with the blocking effect of the antagomist occurring at agonist
concentrations varying between 10 nM and 1 uM. In the same tissue, there was an

increase in the maximum response to salbutamol, a partial agonist with an affinity
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for the B,-subtype around 50-fold higher than for B3- and 15-fold higher than for
the Bi-adrenoceptor subtype (28), indicating that the supersensitivit& to
isoprenaline might be due to an increase in Bz-adrenoceptor_ number.

Although we have not investigated the mechanisms underlying these stress-
induced alterations in sensitivity to B-adrenoceptor agonists, our results suggest
that in adipocytes from stressed rats there is a desensitization of the response
mediated by B3/Bi-adrenoceptors together with a sensitization of the response
mediated by Bs-adrenoceptors. Similar results have been obtained for cardiac
tissue from rats submitted to the same stressor agent (17,29).

‘Desensitisation of the response to [(-adrenergic agonists has been previously
shown in rat adipocytes after chronic norepinephrine infusion (30, 31) or infusion
of a Bs3-agonist, CL 316 243 (32). Unelius ef a/. (33) demonstrated that prolonged
exposure of hamsters to cold leads to desensitization of Bs-adrenoceptors in brown
adipocytes. Down-regulation of the Bs-adrenoceptor subtype has been shown upon
exposure of adipose cells to glucocorticoids (34) and it has been proposed that
glucocorticoids exert a differential regulation of the B-adrenoceptors in 3T3-
F442A cells at a tanécriptional level: while these compounds enhance [»-
adrenoceptor exi)ression; they strongly repress expression of B~ and PBs-
adrenoceptors (34, 35, 28).

Right atria isolated from rats submitted to three sessions of footshock stress,

present supersensitivity to isoprenaline and epinephrine, as well as subsensitivity
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to norepinephrine (10) and a 2-fold increase in the serum corticosterone level |
(unpublished data). If thé increase in serum corticosterone level is prevented by
adrenalectomy or by animal treatment with metirapone, stress~-induced alterations
in cardiac sensitivity to catecholamines are nof observed (14). Moreover, treatment
of animals with RU38486, an antagonist of glucocorticoid receptors, also
prevented the effects of stresson sensitivity to cateéholamines in right atria from
footshock stressed rats (11).

The results presented here suggest that the stress-induced alterations in sensitivity
of tissues to catecholamines are similar in cardiac and in adipose tissue and that a
decrease in the Bs/Bi-adrenoceptor mediated response might be accompanied by
, an increase in Py-adrenoceptor mediated response. If the switch in the B-
adrenoceptor subtype mediating the effect of catecholamines on adipocytes is
towards a Ba-subtype, this leads to a corresponding switch in the role played by
noradrenaline, the sympathetic neurotransmitter, and adrenaline, the adrenal gland
medullary hormone, in the control of lipolysis and might be related to the

patophysiological conditions of adipose tissue associated with stress.

This study was supported by FAPESP (Fundagdo de Amparo a Pesquisa do Estado

de Sdo Paulo). We are indebted to Dr. Max Lafontan for helpful discussions,
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08.084

. EFEITO DO ESTRESSE CRONICO DE IMOBILZAGAC
SOBRE AS FUNGOES REPRODUITIVAS DO RATC MA-
CHO ADULTO. Almeida, 5.A."". Franci, LAA.,
Lamane Carvaiho, TL. Laboratoric de Patologia, FORP-
USP, 5P

& estresse Crénico de imobilizacac retarda a instala-
a0 da pubgrdade de 7atos machos {FESBE, res.
08.083, p. 260, 1857}

Objetive: O objetivo do presente trabalho foi inves-
tigar s& 3 imobitizacso crénica, aplicada 2 partir da
pré-puberdade, altera a5 funcdes reprodutives de ra-
105 machos aduftos.

Métodes: Ratos maches Wistar pré-piberes foram
imobiiizados por 65 dias (8h/dia) para andlise da pro-
ducso e espermatides maduras {histometria), da con-
centracio de espermatozéides armazenados Na ¢au-
da do epididimo (Braz. J. Med. Biol, Res.:20, 429,
1927} e das congentragbes plasmaticas dos hormdnios
tuteinizante (LH), folicuto estimulante (FSH),
testoserena (1), prolacting (Pri) @ corticosterona {CRT,
por radigimundensaic de duplo-anticorpo.
Resultadas: O estresse provoCou diminuias na pro-
dugdo de espermatlides. Na conceniracse de
espermatozdidas e nas conceniragoes plasmaticas de
T e LH, engusnio & Prl & Cortico aumeniaram signifi-
cativements (abels abaixol

4]
3
&
o
-

C {15} frvesse (V)
fspermatnghiies mymlxi] 208,32 83 1207 =110
Trpermandes o AeTED) 1244513 108823
T no Plasma ing 2525025 13832030
LM no Plasme ) 5452188 3102040
FEH no Flasma i iA1= 12,803
Pl no Plasm 18.0=2232 28,1 =400
{RT np Pl g2,8=154 131028350

Conclusio: O esrasse de imobihzacao, aplicado a
partir da pré-puberdade, inde a8 fun¢Bag androgénica
2 espermataninics em raios adulies.

Apoio Financeiro: C1i8g (S20128/38) e FAPESP (BT/
2488-1)

08.085

EFESTO DO £STRESSE CROMICC INTERMITENTE DE
UWAOBIIZACAD SOEAT A FERTIIDADE DE RATOS
MACHES. "Almeida, §A.**, Kempings, W.G.
‘Lamany Car 5, T.L. Lab. Patologia, FORP-USP: 7
Sen. Moriciogia, i3-UNESP SP

Uma divarsidade de fawcras ambientals estressantas
imgrfere com a soud nang ¢ smmal, podendo
afetar as funghes reprodutoras mascUlings @ @ com-
poriamants sexval (FESZE, resumo 01382, p. 315,
1887),

Objetive: D chiptivo de presente tebaihe folinves-
- GBE Qe G085 55E LIGNIL G 0 SNONNIZECA0. 50:
bre 2 fertilidade de ralcs maches,

Métodes: Raios machos (variedade Wistar) foram
imobitizadas durante £h didrias, por um periodo de
65 dias, a partir da pré-puberdade, Pata andlise €a
{fertilidade, ratos conuoles @ esirassados foram
scasalados com fameas normars nuiiparas. No 207 dia
de pranhez foi realizada lapareiermia ¢ registrou-se 2
presanca @ o numers de corpes itees {CL), de sitics
de brplantacao (30, de perdas pré-implantagao (PRE),
de perdas pos imptantagso (POS) e de fetes machos
e fémeas.

Resuitados: As fémeas acasaladas com ratos
estressados apresentatam aumento de 81% no na-
mero de perdas pré-implantagao e aumento de 61%
nas perdas pés-implzntagdo (vide 1abela abaixo).

m

I3

&
2

pol

NUMERQ TOTAL NO GRUPQ

CL St PRE POS
Lormele (14) 159
Eswesse {12} 211

Natho Fémea
150 8 7 €4 6%
163 48* j8- 56" 76"

*Tratads ' Estresse, teste de Mannewhitney (3 = 0,05)
Conclusio: O esiresse ¢ronica de imebilizagho pro-
vocou dismingiclo da fertiidade masculina 1alvez de-
vido a zlteragdes morfefuncionais dos esper-
matardides, nio permitinde a implantacdo efou o
deserivolvimentio embrionirio adequado.

Apoip Financeire: CNPQ (52D128/26) e FAPESP (377
2481-1)

274

“fAEtodos-e- Resultadosr Wilizem %

08.086

EFEITOS DA AMLODIPINA EM PARAMETRDS REFRO-
DUTIVOS DE RATOS MALZHOS. Almeida, S.A>*,
Tesfilo, LM.**, Brentegani, L.G., Frandi, LAA,
Lamano Carvalho, T.L. Lab. Patclegia, Faculdade
Gdontologia de Ribeirdo Preto - USR 5P

Objetivos: O objetivo do presente wabalho foi in-

vestigar se o tratamento de rates machos com -

amlodiping, um antagonista de cakio de segunda
geracio viilizade no tratamento da hipertensac e
angina, imerfera com 3 fungo reprodutera.
Metodos: Ratos machos Wistar (170g p.c.) recebe-
ram doses didrias (0,04 mgfrate durante 30 dias,
n=121 de besilate de amlodipina (Norvask, Plizer), por
intubagan gasirica; ratos controles (n=12) receberam
sgus de tomeira, Ao sacrificic o plasma foi colhido
nara dosagem clos horménios luteinizanie (LH),
foliculo estimulante (FSH), prolacting (Prl) e
testosterona, por ragdioimuncensaio de duplo-
anticorpa, No $érmen ¢oftide 83 cauda do epididimo
foi medida 8 concentragas de espermatoztides.
Resultados: O tratamenta (compalivel (om a tera-
phutica em hurmanos) provocow diminuicas nas con-
centractes de FSM (17%) e lestosterona {35%) o5
nivais de LY apresentaram endbngia & diminuicho sem
significéncia esiatistica e of nivais de Pri ndo se alte-
ratem {vide tabela abaixe). A conteniragio
epididimaria de espermatozdides fol 23% menor nZs
ratos F2tados (81,2 £ 7.5 X 10UmM{") gue nes (entro-
les (105,7 £ 7,8 X 10%m0.

Concentragio Masmatica (hyhnl

Srugmes A Frl FEH Telicsierons
Cerarcie 53=0,8 125:52 155208 £22:245
Tede 39209 252=z46 132225 M1=37t

*Tearatin T Contraia, teste de Mann-WWhaney p= CO5)
Concluséo: O rziamento de rales maghos (om
amiodinina term efsito adverso sohre a secre{an g2
F55 e testoslerona (Rormanins fesponsavels pela ma-
nulentao do processo espermategdnice), provecan-
go diminuigsa significanie n3 conceniragao
epididimaria de espermatozéides.

Apoio Financeiro: FAPESP (Reserva Técnica S/
07318-1)

08.087

EFSITO DO ESTEESSE SCERE A SENSIBILIDADE DA
RESPOSTA LIPOLITICA AS CATECOLAMINAS, Farias
Sivn, B, Grassi-Kassisse, DO, Spadari-Braifisch, R,
Depio. Fisiologin e Biafisica, BAUNICARMP 12083-2
Campinas, 5P

Obietivos: N&s zvaliomes a resposia Hpolilica 3
a3cnistas de adrancteptores-f em adiptuics isola-
dzs (AP} de ratcs submictidos 3 esitesse.

\‘\r;,;; a7

dos horménios sesuals femis
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08.088

EFETO DAINIBINA SOBRE A SECRECAQ IN VITRO D
1SH EM RATOS JOVENS E VELHOS DE AMBOS 0%
SEXOS. Borges, P P2, Curty, FH?™", Pazos-Moura, CC
2 Moura, EG', "Lab. fisiologia Enddcring, 18, UERL. 7
Lab. Fisiologia Endéerina, 1BCCF, UFR). Rio de Janei-
1o, .

Objetiva: Estudar o efeite da inibina sobre a secre-
c4o de TSH em rates jovens e velhos de ambos os
SEXOS,

Métodos e Resultadas: Utilizamos ratos wistar ma-
¢hos, jovens (4 meses) e velhos {15 meses), e fémeas,
javens {4 mesas) e velhas (17-18 meses). As hemi-
adenohipsfises foram, individualmente, incubadas em
1ml de meio 189 contendo ou néo inibina 1uM,
Aliquotas do meio, foram coletadas apes 80 e $0min,
para dosagem de TSH. Ao final da incubagao, as glén-
duias foram pesadas e homugeneizadas parz dosa-
gem do TSH. Nas atas jovens, a secreqdo de ToH
zumeniou 70% apds B0 min de incubagae com
inibina {p<0,05); este efeio nio se mantave apds 30
min. O TSK iniraglandular foi 48% menor nas
hipétises de ratas jovens incubadas com inibina
(peD,01), © que & coerente COM © AUMENIO &3 sedre-
cac de TSH. A secrecao de T5H de ratas vethas foi
100% maior que nas jovens (p<D,001), Ap contraric
do visto em ratas jovens, & inibina tave eigito inibitg
rib sobre a secrecso da TSH, que apenas foi significa-
tiva aos B0 min de incubagic (47 % mendy, p<0,03).
© conteado intra-hipofisario de TSH 1ambém estava
diminuido nestas ratas (148 %, p<0,01), sugerindo que
2 inlbing esteja modulando 2 sintese de TSH. Em ma-
chos, nao observamoes nenhuma alteragso significati-
va de TSH apts inibina, sugesinde que O efeile da
inibina seja dependgnte do sex0.

Conclusio: Em ratas, o efeilo da inibing scbre a se-
creqao in vitro de TSH parece s3r dependente daida-
de. Algr disso, esie efsito parece lambem ser de-
pendente 6o sexo, sugerindo um efgito modulador
inos.

Auxilio Financeiro; CAPES, SR2-UERJ.

08.089

AAUSE BIGHECANICA 5O TECIDO OSSED DE RA-
TOS CROUIECTOIAZADGS TRATADOS COM
TIRGXINA. Marting £F* & Nongka KG - DCFUFSCar -
Sao Carios - SP
Objetivos: Andfisar pard
fermur da ratos castrados iratades com lirexing, pois
2 Iteratura relata que a daficiéndia de androgenos
2 tireoctoxicese podem levar & um quadro de
ceigepenia em humanos,

Material e Métodos: Raios Wistar com peso Corpg-
ral inicial de 350-380g, mantidos intactos ou Casiras

1B a0 inein- g

o5 biomecdnicos do

s pre
otF el

maches, adultcs, cenirsles (COYou submetides a1rds
IHI) ou cingo (SRS sessdes do chogque nas patas
(1,0ma, 15, @ imiarvalos g 5-25s, 3C mink, em gias
conseCLives, Apds 3 Gitima sessdo, 08 anirmals foram
sacrificados, o tecido adiposo epididimal remevido.
Nos ADP, foram obidas curvas (ontentragas-eleitd
{CCE) pata noradrensling (NA) e isoprenalina (150}
ra auséntia € presenca de metoprelol (METQ), sendo
3concentragio de giicerol liberade o indice de lipalise.
Ceorreu aumento g eficaca la, pmo! ghiceral/100mg
lipideos 1010l 100min) e de pD, da ISC em AP de
ratos CH3 e CHS (o €O 3,36 £ 0,10, CH3: 222 =
0.47, CHS: 3,31 = 0,17, p0, €0; 7,46 £ 0,12, CHI:
7,95 = 0,13, CH3: 7.97 & 0,07). METO diminuiu a
u,, em ADP de raies CHS e deslocou & direlta as CCE
3 150 de modo dose-dependenie nos s grupes,
£b, da NA n3o foi alerado em ADP de ratos subme-
tides a CH3, mas sumeniou para CH3 (pB, CO: 7,05
20,10, CH3: 6,72 = 0,24, (KE: 736 = 008 e v
aumentou para ambos os rupos ( €0 3.01 2 0,35,
CH3:4,14 = 0,27, CH5:4,16 = 0,20)). METO pramo-
veu diminuicho de o A NA em ADPderatos CO e CH
e deslotamento i direita das CCE A NA.
CenclusBes: Estes resultados sugeram uma maior
paricipatdo do subtipe B,-AR em arimais submeii-
dos a CH 3X, masnia s CH 5X,

Apcio Financeire; FAPESP

tiroxing (T4-25u/kg, 5¢) ou veitulo dz T4 (0.1 ml/
100g, st). O iratamentz foi realizade duranie 3 se-
manas, & Gias/sernana. Foi realizado o tesie de flexao
de 3 ponios para catermingr 3 {or¢a mixima pars
frstura do femur. A forca maxima normalizada, gue €
a forea maxima divigida por densidade mineral, indi-
ca a qualidade do 1ecido ésseo.

Resultados: expressos em médias & EPM.

Tante
.52

2120022
€A2aC002
€555
19.EL:5L8
0,362,058

2067
C.1735.04

“pe0,002 v ratagn com veitulo; - 5<0,06 vs imtagtos
veirula; # p<l,006 vs 1rz1ado com veitulo] ** p<0.03 vs
intacics veiculo: 3 p<0,03 vs rratage Com veitukd [++

P, 006 v3 intactoe vaicula

Discussdo: A castracao provocow uma redugde ¢a
resistencia Gssea avaliada pela forga méxima de fra-
1ura, enguante a lireotoxicose no 2 modifica. Tal efei-
10 oslecpanico da castragio poda ser detectada pela
forga maxima normalizada. A gualidade do ecide
4ssen & methor mos Faios casirados tratados com 74,
ingicando que o dose da tiraxing wiilizada provocou
um srovine! efeito anabolicn. Tal dose de T4 fei sudis

FeSBESS

WAEMEnIo. COM.....
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III. CONCLUSOES

Os resultados obtidos demonstram que:

» Adipocitos isolados de ratos submetidos a trés sessdes de choque nas patas

apresentam aumento na liberagdo basal de glicerol,

e As respostas lipoliticas méximas a isoprenalina, adrenalina, noradrenalina,
salbutamol e d-butyryl-AMPc aumentaram significativamente em adipdcitos isolados de

ratos submetidos a estresse.

e ApoOs trés sessdes de choques nas patas ocorreu supersensibilidade a isoprenalina
e 4 adrenalina e subsensibilidade & noradrenalina e ao BRL37344;

e A supersensibilidade a isoprenalina permanecen em adipdcitos de ratos
submetidos a estresse por choque nas patas mesmo na presenga de metoprolol,
antagonista de Pp-adrenoceptores que também pode bloquear o subtipo B3, porém a
subsensibilidade a noradrenalina € a0 BR1L.37344 foi abolida;

o O ICI118,551, antagonmista de adrenoceptores do subtipo B, cancelou a

supersensibilidade a isoprenalina em adipdcitos de ratos estressados;

Nossos resultados sugerem que as alteragfes de sensibilidade as catecolaminas em
tecido adiposo branco isolado de ratos submetidos a estresse por trés sessdes de choque
nas patas decorrem de diminui¢do da resposta lipolitica mediada pelos subtipos B, e/ou

B3 de adrenoceptores, acompanhada de aumento do subtipo B,.
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...Que a music < que eu ougo ao longe seja linda, ainda que triste...
Porque me¥«ade de mim é partida e a outra metade é saudade.
Que as palavras qz£< falo ndo sejam ouvidas como prece, nem repetidas com
fervor, apenas resp€ ZZadas como a unica coisa que resta a um homem inundado
de sentimento...

Que essa tensdc»  que me corroe por dentro seja um dia recompensada.
Porque metadez de mim é 0 que penso e a outra metade é um vulcdo.
..Que o espelho re#Zita em meu rosto o doce sorriso que eu me lembro de ter

dado na infdncia.

Que ndo seja precisc> mais do que uma simples alegria para me fazer aquietar o

a outra metade.. também.

Oswaldo Montenegro



