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    Abstract

Liposomes reportedly accumulate in monophagocytic systems (MPSs), such as those of the spleen. Accumulation of considerable amounts of liposome in a MPS can affect immunologic response. While developing a liposomal oxygen carrier containing human hemoglobin vesicle (HbV), we identified its suppressive effect on the proliferation of rat splenic T cells. The aim of this study was to elucidate the mechanism underlying that phenomenon and its effect on both local and systemic immune response. For this study, we infused HbV intravenously at a volume of 20% of whole blood or empty liposomes into rats, removed their spleens, and evaluated T cell responses to concanavalin A (Con A) or keyhole limpet hemocyanin (KLH) by measuring the amount of [3H]thymidine incorporated into DNA. Cells that phagocytized liposomal particles were sorted using flow cytometry and analyzed. Serum anti-KLH antibody was measured after immunizing rats with KLH. Results showed that T cell proliferation in response to Con A or KLH was inhibited from 6 h to 3 days after the liposome injection. Direct cell-to-cell contact was necessary for the suppression. Both inducible nitric-oxide synthase and arginase inhibitors restored T cell proliferation to some degree. The suppression abated 7 days later. Cells that trapped vesicles were responsible for the suppression. Most expressed CD11b/c but lacked class II molecules. However, the primary antibody response to KLH was unaffected. We conclude that the phagocytosis of the large load of liposomal particles by rat CD11b/c+, class II immature monocytes temporarily renders them highly immunosuppressive, but the systemic immune response was unaffected.

Footnotes
	This work was supported in part by the Ministry of Health, Labor, and Welfare of Japan, Health Sciences Research Grants, and Research on Public Essential Drugs and Medical Devices [Grant H18-Soyaku-Ippan-022].

	H.S. and K.S. are inventors listed in patents related to the production and utilization of hemoglobin vesicles.

	Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.
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	NO
	nitric oxide
	iNOS
	inducible NO synthase
	MPS
	monophagocytic system
	HbV
	hemoglobin vesicle
	EV
	empty vesicle
	KLH
	keyhole limpet hemocyanin
	DPPC
	dipalmitoyl phosphatidylcholine
	CHOL
	cholesterol
	DHSG
	1,5-O- dihexadecyl-N-succinyl-l-glutamate
	l-NMMA
	NG-monomethyl-l-arginine
	nor-NOHA
	N-ω-hydroxy-nor-l-arginine
	CFSE
	carboxyfluorescein diacetate succinimidyl ester
	FCS
	fetal calf serum
	FITC
	fluorescein isothiocyanate
	FCM
	flow cytometry
	Con A
	concanavalin A
	PEG
	polyethylene glycol
	DSPE
	1,2-distearoyl-sn-glycero-3-phosphatidylethanolamine
	PHA-M
	phytohemagglutinin M
	IL
	interleukin
	PBS
	phosphate-buffered saline.
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