- S £

Y E ooty it of Ktamine o Macrohoge Fnctions |

S AR

o THZ & F'I

o flI7 ﬁ%gl

‘FE; i PG9402-0294 m:w S [ TET ﬂwﬁ )

N L e e

FX5F1 Ketamine 7= 1[5 Vo fi' =g 55 Y el iS850 5 o ASiE
Immunomodulatory Effects of Ketamine on Macrophage Functions
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Ketamine is an intravenous anesthetic agent used for induction and maintenance of anesthesia during surgical procedures. Because ketamine has
more-stable hemodynamics than barbiturates or inhaled anesthetic agents, this anesthetic agent is widely applied in critically ill patients as an inducer
of anesthesia. Clinically, induction of anesthesia with ketamine may be associated with increases in cardiac output, arterial blood pressure, and heart
rate. Previous studies using leukocytes and neutrophils demonstrate that ketamine has possible immunomodulating effects. Macrophages play critical
roles in cellular host defense against infection and tissue injury. In response to stimuli, macrophages undergo a series of inflammatory processes,
including chemotaxis, phagocytosis, intracellular killing, and release of inflammatory cytokines. Dysfunction of macrophages may decrease host
non-specific cell-mediated immunity. In LPS-activated macrophages, ketamine was reported to reduce TNF-alpha and nitric oxide production.
Effects of ketamine on other macrophage functions are still unknown. Mitochondria are important energy-producing organelles and participate in
macrophage activation. Previous studies showed that adenosine triphosphate (ATP), synthesized from the mitochondrial respiratory chain reaction,
can enhance chemotactic migration and phagocytic ingestion of macrophages and neutrophils through the purinergic P2 receptor pathway or by
elevation of intracellular Ca2+. However, there is a paucity of studies evaluating the effects of ketamine on macrophage mitochondria. In this study,
we attempt to evaluate the effects of ketamine on macrophage functions from the aspects of cell viability, chemotaxis, phagocytosis, oxidative
ability, and inflammatory cytokine (TNF-alpha, IL-1beta, and IL-6) mRNA production and its possible mechanism from the viewpoint of

mitochondrial membrane potential and complex I NADH dehydrogenase activity.



