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species, named <gondii= because it 
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slowly. If the host’s immune defenses are compromised for any reason, the parasites 
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or by organs’ transplantation (for example from an infected donor into an immunocompromised 
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treatment of acute toxoplasmosis: PYR targets the parasite’s DHFR, while SDZ inhibits the DHPS

distinguish between the parasite’s enzymes and those of the human host. 
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parasites through a colorimetric assay. This method has become the <gold standard= for measuring 

(Seeber, 2000; Molina et al., 2021; Păunescu et al., 2021; Desiatkina et al., 2022b; 
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analysis, mutation detection, pathogens’ detection and quantification, identification of genetically 
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HFF were maintained in Dulbecco’s modified Eagle medium (DMEM), while Vero cells were cultured in 
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using the Burker’s counting chamber. Once known the number of cells/mL it was possible to calculate 
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infection, C3 or C4 were added at 1 μM, whereas negative control cultures received complemented 



 46 



 47 

⁓

and statistical significance was calculated using Student’s T f 0.05) 
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filtration through a polycarbonate membrane (3 μm pore size) and

DMEM and divided into three aliquotes of 500 μL each.

another centrifugation step, the pellets were stored at 280
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Next to fragpipe’s measure of quantification (FragI), MaxLFQ values were reported by the software. 

centrifugation at 16’000 



 52 

back flush mode onto a Bruker 10 cm pulled emitter column (ionOpticks) (1.9 μm, 75 μm) by applying 
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fold change of g 0.58 in absolute value, and a maximum adjusted 

(Păunescu et al., 2021)
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time point 0 values from each time point. Data are presented as mean of emission +/2 SD for the 

indicated numbers. Data comparisons between groups were examined using a Student’s t
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most notably with increased vacuolization and <empty spaces= forming between the nuclear 
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with fold change FC g 1.5 (Log2FC g 0.58) and those with FC f 0.66 (Log2FC f 

d (FC g 1.5 (Log2FC g 0.58); P f 0.05) and six proteins were downregulated 

(FC f 0.66; P f 0.05). As shown in Table 11, the expression of hypothetical protein encoded by ORF 
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ME49 WT strain. For upregulated (FC g 1.5; P f 0.05) and for downregulated (FC f 0.66; P f 0.05). Whole cell shotgun MS 

±

³
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ME49 WT strain, for upregulated (FC g 1.5; p f 0.05) and for downregulated (FC f 0.66; p f 0.05). 

Upregulated ±

³
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Table 12. List of di昀昀eren琀椀ally expressed proteins in C3- and C4-recovered clones as compared to T. gondii ME49 WT 

tachyzoites. Eleven proteins were upregulated (FC g 1.5; p f 0.05), one was downregulated (FC f 0.66; p f 0.05) in both C3 

and C4 clones, and three proteins had a divergent expression between C3 and C4 clones.

C3± C4 ±

Downregulated C3³ 
C4 ³

Divergent C3³ C4 ±

The e昀昀ects of C3 and C4 treatments on murine immune cells were inves琀椀gated in vitro to detect 

eventual immunosuppressive ac琀椀vity. Splenocytes, a mixed popula琀椀on of immune cells, were treated 

with ConA to s琀椀mulate T cells and LPS to s琀椀mulate B cells, with or without C3 and C4. Splenocytes 

s琀椀mulated with ConA or LPS were also treated with ciclosporin A (CsA) as a posi琀椀ve control, as it serves 

as an inhibitor for both types of s琀椀mula琀椀on. Their viability was measured using Alamar Blue assay. 

Figure 22 A shows that C3 reduced B cell viability only at 2 μM (very low concentra琀椀on, not concerning), 
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while C4 did not a昀昀ect T or B cells viability at any concentra琀椀on tested (Figure 22 B). 

96-well plates were seeded with 

splenocytes obtained from murine spleens (2× 106 cells/mL, 100 μL/well), and were exposed to ConA (5 μg/mL) or LPS (10 

μg/mL). C3 and C4 were added at 0.1, 0.5, 1 and 2 μM, respec琀椀vely, and cul琀椀va琀椀on was carried out for 48 h at 37 °C/5% 

CO2. Viability was assessed by resazurin reduc琀椀on and is given as rela琀椀ve 昀氀uorescence units (RFU).
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μM to the highest concentra琀椀on 

tested (20 μM), while C4  toxic at  concentra琀椀ons tested. 
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96-well plates were seeded with 

splenocytes obtained from murine spleens (2× 106 cells/mL, 100 μL/well), of mice treated with C3 and C4, respec琀椀vely and 

were exposed to ConA (5 μg/mL) or LPS (10 μg/mL) in vitro. Cul琀椀va琀椀on was carried out for 48 h at 37 °C/5% CO2. Viability 

was assessed by resazurin reduc琀椀on and is given as rela琀椀ve 昀氀uorescence units (RFU). (B) E昀昀ects of C3 and C4 on prolifera琀椀on 

of murine T-cells and B-cells in vivo. S琀椀mula琀椀on was done as explained above and prolifera琀椀on was measured using BrdU-

ELISA. 
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96-well plates were seeded 

with splenocytes obtained from murine spleens (2× 106 cells/mL, 100 μL/well) of mice infected and treated with C3 and C4, 

respec琀椀vely, and were exposed to ConA (5 μg/mL) or LPS (10 μg/mL) in vitro. Cul琀椀va琀椀on was carried out for 48 h at 37 °C/5% 

CO2. Viability was assessed by resazurin reduc琀椀on and is given as rela琀椀ve 昀氀uorescence units (RFU). (B) E昀昀ects of C3 and C4 

plus infec琀椀on on prolifera琀椀on of murine T-cells and B-cells in vivo. S琀椀mula琀椀on was done as explained above and prolifera琀椀on 

was measured using BrdU-ELISA. 
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three gold(III)‒salicyl
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(Barbasz and Oćwieja, 2016; Scaccaglia et al., 2024).



 91 

μ



 92 



 93 

Another way to improve compounds’ efficacy could be the use of nanoparticles as 
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