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RESUMO

A inflamagé&o sistémica e o exercicio fisico séo duas situa¢cdes que modificam
o controle autondmico e comportamental da temperatura corporal interna. Entretanto
as vias neurais envolvidas na termorregulagédo nessas situagbes ainda ndo estéo
completamente descritas. Considerando que o hipotdlamo dorsomedial (DMH) é
uma das é&reas cerebrais envolvidas na ativacdo de efetores autonémicos e
comportamentais, o objetivo do presente estudo foi avaliar a sua participagdo nas
respostas termorregulatdrias induzidas pela inflamagéo sistémica e exercicio fisico.
Ratos Wistar, pesando entre 250 e 350 g, foram submetidos as lesdes bilaterais
(eletroliticas ou térmicas) no DMH. Apds a recuperacdo das lesdes, os animais
foram expostos a ambientes frios ou quentes. Observou-se que 0s ratos com lesdes
bilaterais no DMH, assim como 0s animais controles, conseguiram defender a
temperatura interna em resposta ao aquecimento do ambiente; no entanto, 0s
animais lesionados nao foram capazes de defender a temperatura interna frente ao
frio.

NoOs também investigamos as respostas autondmicas e comportamentais dos
animais lesionados quando tratados sistemicamente com lipopolissacarideo
bacteriano (LPS). Durante a inflamagéo sistémica moderada induzida por 10 pg/kg
de LPS, as lesdes no DMH inibiram a ativagdo das respostas autondémicas, sem
afetar o comportamento de busca pelo ambiente quente. Por outro lado, durante a
inflamacéo sistémica severa (LPS 500 ou 5000 pg/kg), as lesdes no DMH inibiram a
busca pelo ambiente frio, contudo ndo modificaram respostas autondémicas, tais
como a diminuigdo do consumo de oxigénio e a vasodilatagdo cutanea.

Foi também estudada a relacdo de diferentes substratos anatémicos do DMH
com a ativagdo da resposta autondmica induzida pela exposi¢éo ao frio e a ativagéo

do comportamento de busca pelo ambiente frio. Os resultados mostraram que a



resposta autondmica estava mais associada a area hipotalamica dorsal, enquanto a
busca pelo ambiente frio estava mais relacionada as por¢fes ventrais e caudais dos
nucleos dorsomediais hipotalamicos.

O dultimo objetivo do presente estudo foi investigar se o DMH participa das
respostas termorregulatérias induzidas pelo exercicio fisico realizado em esteira
rolante até a fadiga. O desempenho dos animais foi reduzido pelas les@es bilaterais
no DMH nos dois protocolos utilizados (exercicio de intensidade constante ou
progressiva), sem que houvesse alteragbes no aumento da temperatura interna
induzido pelo exercicio fisico.

Em conjunto, os resultados apresentados ampliam o entendimento da
participagdo do DMH na termorregulagdo durante a inflamacdo sistémica e o
exercicio fisico. Diferentes grupos neuronais do DMH s&o importantes para: 1- a
defesa da temperatura interna contra o frio; 2- a busca pelo ambiente frio que leva a
hipotermia durante a inflamagé&o sistémica severa. Por outro lado, o DMH néo esta
relacionado com o aumento da temperatura interna induzido pelo exercicio fisico,
embora seja fundamental em outros ajustes fisiologicos que possibilitam a

manutenc¢do da corrida na esteira rolante.



ABSTRACT

Systemic inflammation and physical exercise are two experimental models
that change the autonomic and behavioral control of core body temperature.
However, the neural pathways controlling thermoregulation under these conditions
are not completely described. Considering that the dorsomedial hypothalamus (DMH)
is one of the brain areas involved in the activation of both autonomic and behavioral
thermoeffectors, the present study was aimed at investigating the participation of this
area on thermoregulatory responses induced by systemic inflammation and physical
exercise. Male Wistar rats weighing 250 — 350 g were submitted to bilateral lesions
(electrolytic or thermal) within the DMH. After recovering from this surgical procedure,
the animals were exposed to cold or warm environments. It was observed that rats
with bilateral lesions within the DMH were able to defend core temperature against
heat when compared with control animals; however, the DMH-lesioned rats were not
able to defend core temperature against cold.

The autonomic and behavioral responses of the DMH-lesioned rats
systemically treated with bacterial lipopolysaccharide (LPS) were also investigated.
During mild systemic inflammation induced by LPS 10 pg/kg, DMH lesions inhibited
the activation of autonomic responses, without affecting warmth-seeking behavior.
On the other hand, during severe systemic inflammation (LPS 500 or 5,000 ug/kg),
bilateral lesions of the DMH prevented cold-seeking behavior, although the
autonomic responses were not changed; cutaneous vasodilation and the decrease of
oxygen consumption were preserved in lesioned-animals.

The association of different anatomic substrates within the DMH with the
activation of the autonomic response induced by cold exposure and the activation of
cold-seeking behavior was also studied. The results showed that autonomic

response was more associated to the dorsal hypothalamic area, whereas cold-



seeking behavior was more associated to the ventral and caudal portions of the
dorsomedial hypothalamic nuclei.

The last aim of the present study was to investigate whether the DMH
participates on thermoregulatory responses induced by running on a treadmill until
the point of fatigue. Bilateral lesions within the DMH greatly reduced physical
performance in both protocols (constant- or graded-intensity exercise), without
changing the exercise-evoked increase of core temperature.

Taking together, our data extend the understanding of the role of DMH in
thermoregulatory responses during systemic inflammation and physical exercise.
Different neuronal populations of the DMH are essential for: 1- the defense of core
temperature against cold; 2- cold-seeking behavior that produces hypothermia during
severe systemic inflammation. On the other hand, DMH is not implicated in the
increase of core temperature evoked by physical exercise, although it is critical for
other physiological adjustments that allow the maintenance of running exercise on

the treadmill.
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