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	Living inside a host cell may help intracellular parasitic protozoans from a direct exposure to immune system, but challenges persist. By using two model organisms, Leishmania and Toxoplasma, we here to point out some of them. 
   Nitric oxide was considered as key weapon for mice macrophages to control Leishmania. However, whether those highly resistant host e.g. rats apply the same mechanism against Leishmania was not known. We use the inducible nitric oxide synthase (iNOS) gene knockout rat model (iNOS-/- rat) to investigate L-arginine metabolism in rat macrophages. Our results demonstrated that diversion towards the iNOS pathway is the key factor for the resistance of rats against L. amazonensis infection. Rats deficient in iNOS are susceptible to L. amazonensis infection even though their immune responses against infection are still strong. Moreover, adoptive transfer of iNOS competent macrophages into iNOS-/- rats significantly reduced disease development. 
   Mesenchymal stromal cells (MSCs) have recently been shown to play important roles in mammalian host defenses against intracellular pathogens, but the molecular mechanism still needs to be clarified. We confirmed that human MSCs (hMSCs) prestimulated with IFN-γ showed a significant and dose-dependent ability to inhibit the growth of two types of Toxoplasma gondii [type I RH strain or type II PLK strain]. However, in contrast to previous reports, the anti-T. gondii activity of hMSCs was not mediated by indoleamine 2,3-dioxygenase (IDO). Genome-wide RNA sequencing (RNA-seq) analysis revealed that IFN-γ increased the expression of the p65 family of human guanylate-binding proteins (hGBPs) in hMSCs, especially hGBP1. To analyze the functional role of hGBPs, stable knockdowns of hGBP1, -2, and -5 in hMSCs were established using a lentiviral transfection system. hGBP1 knockdown in hMSCs resulted in a significant loss of the anti-T. gondii host defense property, compared with hMSCs infected with nontargeted control sequences. hGBP2 and -5 knockdowns had no effect. Moreover, the hGBP1 accumulation on the parasitophorous vacuole (PV) membranes of IFN-γ–stimulated hMSCs might protect against T. gondii infection. 
   Taken together, our results suggest that various mechanisms in host cells were applied against intracellular parasitic protozoans. 
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