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    ABSTRACT
This study investigated if artemisinin-chrysosplenetin combination (ART-CHR) improved ART antimalarial efficacy against resistant Plasmodium berghei K173 via depressing host ABC transporter and potential molecular mechanism. Parasitaemia% and inhibition% were calculated and gene/protein expressions of ABC transporters or PXR/CAR/NF-κB p52 were detected by Western-blot and RT-qPCR. In vitro transcription of PXR/CAR was studied by dual-luciferase reporter assay. Our data indicated that ART-CHR improved ART efficacy against resistant parasites. P-gp inhibitor verapamil and CHR showed a stronger effect in killing resistant parasites while vehicle and Bcrp inhibitor novobiocin did not. ART activated intestinal ABCB1/ABCG2 and CHR inhibited them. ART decreased Bcrp protein whereas CHR increased it. ART ascended ABCC1/ABCC4/ABCC5 mRNA but ART-CHR descended them. CHR as well as rifampin (RIF) or 5-fluorouracil (5-FU) increased transcription levels of PXR/CAR while showed a versatile regulation on in vivo hepatic and enternal PXR/CAR in Mdr1a+/+ (WT) or Mdr1a-/- (KO) mice infected with sensitive or resistant parasites. Oppositely, hepatic and enteric N-κB p52 mRNA was conformably decreased in WT but increased in KO-resistant mice. NF-κB pathway should potentially involved in the mechanism of CHR on inhibiting ABC transporters and ART resistance while PXR/CAR play a more complicated role in this mechanism.

	Abbreviations
	MDR
	multi-drug resistance
	ABC transporters
	ATP binding cassette transporters
	P-gp
	P-glycoprotein
	Bcrp
	breast cancer resistance protein
	MRPs
	multi-drug resistance proteins
	ACTs
	artemisinin based combination treatments
	ART
	artemisinin
	CHR
	chrysosplenetin
	5-FU
	5-fluorouracil
	RFP or RIF
	rifampin
	NOV
	novobiocin
	VER
	verapamil hydrochloride
	CMC-Na
	sodium carboxymethyl cellulose
	CCK8
	cell counting kit
	NC
	normal control
	DMSO
	dimethyl sulfoxide
	RBC
	red blood cell
	PXR
	pregnane X receptor
	CAR
	constitutive androstane receptor
	NF-κB
	nuclear factor kappa-B
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