I Séverin 
  
E Bou-Maroun 
  
R Akiki 
  
G Zoghbi 
  
N Lebbos 
  
R Ouaini 
  
H Chebib 
  
M Afram 
  
P Curmi 
  
C Daou 
  
M-C Chagnon 
  
Revertant Colonies

Results/Discussion

Materials & Methods

 None of the extracts, from 4 different bakeries, were cytotoxic (Fig. 2) but they all induced a positive response in the DCFDA assay (x 4.5 on average), indicating the presence of ROS (Fig. 3) after 24h exposure.

 This effect did not lead to an increase in DNA breaks since the comet test is negative (Fig. 4), even in the presence of the fpg enzyme detecting specifically oxidative damage (data not shown).

 The Ames test used to detect gene mutations was negative with TA 98 (Fig. 6) and TA 100 (data not shown), in the absence or presence of an exogenous metabolism system (S9 mix) whatever the extract.

 On the other hand, the micronucleus test showed a significant increase (x 3.4 to 8) in the number of breaks and/or chromosome losses in the 4 extracts (Fig. 5), especially for the M extract, which has a high nickel content (1.29 mg/ kg), without strong cytotoxic effects for all the extracts (less than 20%).  The chemical analysis ( 
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Figure 6 :

 6 Figure 6: Number of revertant colonies measured in the Ames test on the TA98 strain in absence (A) and in presence (B) of S9 mix with 5 different concentrations (12.5 to 200 µg/mL) of Lebanese pita extracts (one independent experiment). Positive controls: 2-Nitrofluorene (2 µg/plate) without S9 mix, 2-Aminoanthracen (2.5 µg/plate) with S9 mix.

AmongFigure 4 :Figure 2 :

 42 Figure 4: DNA damage determined with the comet assay after 24h exposure of HepG2 cells with 4 pita extracts. ** P < 0.01, significantly different from negative control. Positive control: Methylmethanesulfonate (50 µM), 3 independent experiments. Negative control score: 80/400 (maximal score).

Figure 3 :

 3 Figure 3: Oxidative stress determined with the DCFDA assay after 24h exposure of HepG2 cells with 4 pita extracts. ** P < 0.01, significantly different from negative control. Positive control: Tert-butyl hydroperoxide (15 µM), 3 independent experiments. Negative control raw data: 33 400.

Figure 5 :Figure 1 :

 51 Figure 5: Chromosomal (clastogenic and/or aneugenic) damage determined with the micronucleus assay after 44h exposure of HepG2 cells with 4 pita extracts. ** P < 0,01, significantly different from negative control. Positive control: Vinblastine sulfate (0.625 ng/ml), 1 independent experiment. Negative control raw data: 10 micronuclei/2000 binucleated cells. Colored dots corresponds to % of cytotoxicity of extracts, respectively.
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Table 1 ) indicates a different TE content of pita according to the bakeries: -a very high level of nickel (1292 μg/kg) in pita made by bakeries M and T, despite the fact that the extraction efficiency is lower than 50%. -a higher chromium level (362 μg/kg) for pita C, with an extraction yield of 73% -presence of lead in pita C, T and W at concentrations of 259, 215 and 203 μg/kg respectively, close to the limit allowed in Lebanon. -cadmium at levels between 5.77 and 8.69 μg/kg, more than 20 times lower than the Lebanese standard with an average extraction recovery of 65%.
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.07 Concentrations of MTE in the pita C (µg/kg) Concentrations of MTE in the pita W (µg/kg) TE Concentrations of MTE in the pita M (µg/kg) Concentrations of MTE in the pita T (µg/kg)

  

	Ni	N.D.	1292.14 ± 0.17 1539.6 ± 0Extraction recovery for pita C Extraction recovery for pita M -46	Extraction recovery for pita T N.D.	364.82 ± 0.02	Extraction recovery for pita W 49	Maximum level in bread (Lebanese norm) (µg/kg) [7] -
	As	321.10 ± 19.81	79	234.64 ± 21.96	78	204.3 ± 2.38	N.D.	399.5 ± 7.13	74	-
	Hg	0.89 ± 0.06	58	0.73 ± 0.10	64	0.51 ± 1.66	N.D.	0.70 ± 0.15	56	-
	Cd	5.77 ± 1.77	70	6.47 ± 0.27	61	7.33 ± 0.01	N.D.	8.69 ± 1.79	65	200
	Co	84.24 ± 2.04	66	91.09 ± 2.93		87.2 ± 0.05		86.70 ± 4.62		-
	Cr	362.76 ± 10.18	73	40.37 ± 2.17	81	46.84 ± 13.6	N.D.	15.53 ± 1.58	76	-
	Pb	259.10 ± 6.97	61	73.98 ± 4.60		214.99 ± 7.18		203.13 ± 30.38		200