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The assay evaluated the effect of different dilutions of the
grape marc extracts based on different solvents: Ethanol, Ethyl
lactate and Propylene glycol on the growth of Toxoplasma
gondii. T. gondii tachyzoites were culture in four dilutions of the
extracts (1:100, 1:150, 1:200 and 1:250) for three days.
Parasite multiplication in Vero cells were estimated by DNA
measuring using qPCR analysis.

Abstract:
These experiments showed statistical differences displaying
the effect resulting from the extract exposure. The IC50 was
1/200 for PG, and 1/250 for EL and Et. However, the MIC could
not be determined due to the cytotoxicity of the extract in Vero
Cells, required for in vitro culture of T. gondii.
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1 METHODOLOGY
1.1 Toxoplasma gondii culture and DNA extraction

Toxoplasma gondii tachyzoites (stage of Toxoplasma that rapidly multiply in tissue cells) were
cultured within Vero cell monolayers using medium with different dilutions of extracts (1/100, 1/150,
1/200, 1/250). The extracts assayed were Ethyl lactate 50:50 water (EL), Propylene glycol 50:50
water (P), Ethanol 50:50 water (E). After 4 days, the parasites were harvested by scraping the
infected cell monolayers, releasing the tachyzoites into the supernatant. DNA from these
tachyzoites was extracted after separation from the tissue cells using the Promega wizard kit and
stored at 4°C for gPCR analyses.

1.2 Quantitative PCR conditions

The following table shows the gPCR conditions at which the samples were processed using the
Lightcycler 480 (Roche)

Program

segment |temp. hold time  |slope aquisition
Denaturation |1 95C 10 min 20 C/s none
Amplification |1 95C 10s 20 C/s none
45x 2 58C 20s 20 C/s none

3 72C 20s 20C/s single
Cooling 1 40C 5s 20 C/s none

Table 1. gPCR conditions used to quantify T. gondii DNA
1.3 PCR standardization

A standard curve was produced using standard concentrations ranging from 2000 pg to 0.1 pg of T.
gondii DNA per reaction and statistical analyses were performed. Every different concentration was
run in duplicate. DNA samples used were T. gondii 529bp repeat DNA fragment.

Standard Curve

— Std. curve ¢ Samples

Crossing Point
[T U R S Rt
L o LR IR L

1)
=)

1
Log Concentration
Error: 0.0276 Efficiency: 1.951 Slope: -3.445 Y Intercept: 30.63 Link: 0.000

Figure 2. Standard curve for gPCR. Standardisation were set up using standard
concentration ranging from 2000 pg to 0.1 pg of T. gondii DNA

1.4 Statistical analysis

A Student’s T test was used for statistical analyses of the obtained data
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2 RESULTS

The following tables and figure show the results obtained for the qPCR of T. gondii DNA after
tachyzoite exposure to different concentrations of the three assayed extracts, including the statistical
analyses of data. Experiments 1 and 2 are biological replicates.

Table 2. Results of gPCR analysis for ethanol-extract (NGO1E22ETO50RM7CO1L01). Data expressed as DNA
concentration (pg) and statistically analysed by Student’s T test for each experiment and for the combination of both.

T-Test

- DNA Conc Mean DNA Conc STDev DNA (.- T-Test (p=) T-Test (p=)
Diluton Exp Ct (P=)
(p9) (P9) (P9) Exp 2 Comb Data
Exp 1
15.15 24800
1 25100 424 0.010
15.12 25400
1:100 20.001
14.91 29200
2 28250 1344 0.002
15.01 27300
14.15 48400
1 43550 6859 0.016
14.49 38700
1:150 20.001
14.01 53500
2 52500 1414 0.003
14.06 51500
14.58 36400
1 36600 283 0.012
14.56 36800
1:200 20.001
14.96 28200
2 27550 919 0.005
15.03 26900
13.73 64400
1 61950 3465 0.002
13.84 59500
1:250 20.001
1417 48000
2 45650 3323 0.001
14.32 43300

12.59 137000
1 135000 2828
12.64 133000
Control

12.46 150000
2 148000 2828
12.51 146000

Exp — Experiment number

CP - Crossing point (Cycle at which a sample is considered positive)

DNA Conc — Amount of T. gondii DNA (pg) in each sample

STDev - Standard deviation (pg) between replicates

T-Test — Results from analysis of extract concentration against appropriate experimental control

T-Test Comb. Data - Results from analysis of combined extracts data (Exp. 1 & 2) compared to the combined data
from appropriate controls.
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Table 3. Results of gPCR analysis for Ethyl lactate-extract (NGO1E22LEO50RM7CO1L01). Data expressed as DNA
concentration (pg) and statistically analysed by Student’s T test for each experiment and for the combination of both.

T-Test

- DNA Conc Mean DNA Conc STDev DNA (- T-Test (p=) T-Test (p=)
Diluton Exp CP (P=)
(P9) (P9) (P9) Exp 2 Comb Data
Exp 1
16.71 8740
1 8090 919 0.003
16.95 7440
1:100 0.006
15.87 15400
2 14450 1344 0.017
16.06 13500
15.5 19700
1 19600 141 0.012
15.51 19500
1:150 0.008
14.77 32000
2 31100 1273 0.021
14.86 30200
14.65 34800
1 36000 1697 0.001
14.55 37200
1:200 0.014
14.09 50600
2 51150 778 0.029
14.05 51700
14.27 44900
1 44650 354 0.016
14.28 44400
1:250 0.020
13.95 55600
2 55200 566 0.031
13.97 54800
13.2 91300
1 89900 1980
13.25 88500
Control
12.49 147000
2 142500 6364
12.59 138000

Exp — Experiment number

CP - Crossing point (Cycle at which a sample is considered positive)
DNA Conc — Amount of T. gondii DNA (pg) in each sample
STDev — Standard deviation (pg) between replicates

T-Test — Results from analysis of extract concentration against appropriate experimental control
T-Test Comb. Data - Results from analysis of combined extracts data (Exp. 1 & 2) compared to the combined data
from appropriate controls.
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Table 4. Results of gPCR analysis for Propylene glycol-extract (NGO1E22PGO50RM7C02L01). Data expressed as DNA
concentration (pg) and statistically analysed by Student’s T test for each experiment and for the combination of both (comb
data).

T-Test
o DNA Conc Mean DNA Conc STDev DNA .- T-Test(p=) T-Test (p=)
Diluton Exp CP (P=)
(Pg) (Pg) (P9) Exp 2 Comb Data
Exp 1
14.58 36300
1 35450 1202 0.35
14.65 34600
1:100 0.023
14.71 33400
2 37850 6293 0.043
14.35 42300
13.94 56000
1 55000 1414 0.48
13.99 54000
1:150 0.026
14.71 33300
2 31800 2121 0.004
14.86 30300
14.05 52000
1 49900 2969 0.44
1417 47800
1:200 0.032
1452 38000
2 38500 707 0.0004
14.48 39000
1 64100 #DIV/O! #DIV/O!
13.73 64100
1:250 0.436
13.29 86500
2 87800 1838 0.045
13.24 89100
1 12.77 122000
89450 46032
13.91 56900
Control
2 13.1 97700
97000 989

13.12 96300

Exp — Experiment number

CP - Crossing point (Cycle at which a sample is considered positive)

DNA Conc — Amount of T. gondii DNA (pg) in each sample

STDev - Standard deviation (pg) between replicates

T-Test — Results from analysis of extract concentration against appropriate experimental control

T-Test Comb. Data - Results from analysis of combined extracts data (Exp. 1 & 2) compared to the combined data
from appropriate controls.
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Figure 2. Comparative analysis of the different loads of Toxoplasma gondii
DNA resulting from a culture with different dilutions of each extract placed in
two separated experiments (1 and 2). The graph showed the concentration
of DNA on pg. The results were represented in bars showing the Mean+SE
(Error bars are the STDev of each pair of duplicate wells) for each dilution
(1:100, 1:150, 1:200, 1:250 and 0-control).
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3 CONCLUSION

All the extracts in any solvent reduced T. gondii tachyzoite multiplication in Vero cells. Differences
were statistically significant in both duplicates for extracts in Ethanol (E) and Ethyl Lactate (EL), at
all of the concentrations tested (1:100, 1:150, 1:200 and 1:250).

For extract in Propylene glycol (P), statistically significant differences were only seen in experiment

2 for all of the dilutions tested.
The values of IC50 are:

- 1/200 for P
- 1/250 for EL and E

The MIC could not be determined because of the cytotoxicity of the extract in Vero Cells. T. gondii
requires Vero cells for in vitro culture. This is the reason why any substance that affects the host
cells also triggers the death of the parasite. Therefore, the extracts were tested using the higher
concentrations that let a normal growth of the Vero cells. Other approaches are currently being

assayed in order to provide MIC values.
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