S1 Appendix. Detailed methodologies for experimental protocol and biomarker assessments

Chemicals: leupeptine (CAS Number 103476-89-7; L2884; Sigma-Aldrich), 2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt (CAS Number 30931-67-0; A1888, Sigma-Aldrich), 2,4-Dinitrophenylhydrazine (CAS Number 119-26-6; D199303, Sigma-Aldrich), DL-dithiothreitol solution (CAS Number 3483-12-3; 646563, Sigma-Aldrich), ethylenedinitrilotetraacetic acid (CAS Number 60-00-4; EDS, Sigma-Aldrich), 5,5′-dithiobis (2-nitrobenzoic acid) (CAS Number 69-78-3; D8130, Sigma-Aldrich), tris (hydroxymethyl) aminomethane (CAS Number 77-86-1; 252859, Sigma-Aldrich), phenylmethylsulfonyl fluoride (CAS Number 329-98-6; 52332, Sigma-Aldrich), acetylcholine iodide (CAS Number 2260-50-6; A7000, Sigma-Aldrich),  , triton X-100 (CAS Number 9002-93-1; T8787, Sigma-Aldrich), bovine serum albumin (CAS Number 9048-46-8; A2153, Sigma-Aldrich), n-Acetyl-Asp-Glu-Val-Asp p-nitroanilide (CAS Number 189950-66-1; A2559, Sigma-Aldrich). All other chemicals were of analytical grade and purchased from Synbias (Kyiv, Ukraine).

EXPERIMENTAL PROTOCOL
Materials and Methods 
Study area and experimental groups
The specimens of Unio tumidus (~ 6 years old, 8.8-9.2 cm in length, and 67-80 g weight (Morphological indices of groups are represented in Table S1) were collected at the end of summer (August) from the sites located on the two separated rivers in West Ukraine. The site on the river Sluch can be qualified as a relatively pristine site (Pr) due to its location in the upstream portion of the river (village Chervony Sluch, about 100 citizens, (49°41′53″ N, 26°20′45″ E.) where no industrial or household pollution was expected due to the small drainage area. The site in the middle portion of the river Nichlava (village Chornokintcy, about 1000 citizens, 48°58′12″ N. 26°01′48″ E) was correspondent to comparatively big drainage area and can be qualified as a contaminated (Ct) site. It received the waters from the catchment area of about 50 settlements with developed food–production and agricultural activities. Generally, this river is suspected to be the most contaminated river in the region according to the data of the regional office of the State Water Resources Agency (https://www.vodgosp.te.ua/water-resources.html) and previous studies in this area (Diamanti et al., 2018; Gnatyshyna et al., 2020; Khoma et al., 2020). No permission is needed for the sampling in the unrestricted river sites in Ukraine.
The basic physical-chemical parameters of water in these sites are represented in the Supplement Materials (Table S1). Overall, it revealed some inter-site differences in the chemical composition, attesting the particularity of these sources and the higher level of ammonium, dry residue and sulphates in the Pt-site. Nevertheless, the values did not exceed the threshold levels allowed for the protection of freshwater aquatic life (Potable Water, 1996). 
The sampling of molluscs and water was carried out simultaneously in both sites. About 200 individuals from each site were transported to the laboratory in 25 L cages with aerated native water, placed and acclimated to the laboratory conditions for up to seven days after the capture in the 80 L tanks in the aerated, dechlorinated, softened tap water (18 ± 1°C, pH 7.3 ± 0.2, CaCO3 level 86.8 ± 1.0 mg·L-1, dissolved oxygen level 8.67 ± 0.51 mg·L-1, ammonia (NH3/NH4+) and nitrite levels below 0.1 mg·L-1) and fed 500 mg of Tropical SuperVit Basic contained beta-1.3/1.6-glucan twice a week. 
After acclimation, molluscs from each site were distributed randomly to fourth groups. We treated molluscs with self-made polyethylene terephthalate (PET) microplastic (MP-groups, 1 mg L−1, pore size 0.1-0.5 mm); ibuprofen of pharmaceutical quality (IBU-groups, 0.8 µg L−1 (3.9 nM), PJSC SIC Borshchahivskiy CPP); or with their combination (Mix-groups) for 14 days. Untreated molluscs from both sites (C- groups) were also examined after the same time of being in the laboratory tanks. Two replicates per group were used (25 specimens per 25 L tank). The MP was prepared from the polyethylene terephthalate (PET) bottles by their milling with stainless steel cutter. The obtained powder of PET particles was then sieved using two laboratory sieves, 0.1 and 0.5 mm. No surfactant was used to avoid any potential toxic effect of the substance used and potential change in the behaviour of MPs. A manual vigorous mixing was thus applied to the stock suspension before adding the final aliquot to the aquariums. An aliquot of the suspension was added to aquariums to obtain the MP concentration of 1.0 mg L−1. The presence of ~15-20 particles L-1 in the aquarium medium was confirmed under the fluorescent microscope by utilizing the Nil Red dye (Fig. S1). This composition of MP and its size and concentration n the water has corresponded to the typical MP characteristics in the freshwater (Lasee et al., 2017; Scherer et al., 2020).
IBU concentration was selected based on the limits reported for the freshwaters that can reach µg/L in sewage, water bodies downstream of urban centres or close-to-livestock farming sites (Bottoni et al., 2010; Miranda, Vieira & Guilhermino, 2019; Patel et al., 2019). The stock solution of 200 mg L-1 of IBU was prepared by diluting the formulation in 0.5 L of distilled water. Water was changed, and freshly prepared chemicals were replenished every two days. Throughout the experiment, molluscs were not fed. No mortality was detected during the experimental exposures. 
After exposures, molluscs were immediately dissected on ice. In each group individual’s length, total, whole soft body, shell and the digestive gland weight were recorded. The condition index (CI) of the tissues was calculated as the ratio: drained mass of soft tissues/total body weight) × 100,, and the condition factor (CF) as the ratio: total weight of mollusc/(shell length)3 × 100 (Table S2). The specimens were examined for the presence of parasites and sex under a light microscope. Only parasite-free male molluscs determined were used for the investigation. For lysosomal membrane stability and cholinesterase activity, the samples were assessed immediately. Other samples were frozen (–40 oC) until analyses. For all biochemical traits, digestive glands samples were prepared individually from eight molluscs in each experimental group. 
For all enzymatic measurements, except cholinesterase, digestive gland tissues were homogenized (10 % w/v) in 0.1 M phosphate buffer, pH 7.4, containing 100 mM KCl and 1 mM EDTA, as well as 0.1 mM phenylmethylsulfonyl fluoride (PMSF) for proteolysis inhibition. Homogenates were centrifuged at 6,000 x g for 10 min, and the resulting supernatant was kept at -40o C for measurements. The protein concentration in the supernatant was measured according to the method of Lowry et al. (1951), using bovine serum albumin as the protein standard. The absorbance values were measured on UV/Vis ULAB 102UV. For the analysis of cholinesterase, the 10 % w/v homogenate was prepared in the same buffer but without PMSF because PMSF inhibist this activity (Kraut et al., 2000) and utilized on the same day. 

Oxidative stress indices
Superoxide dismutase (SOD, EC 1.15.1.1) activity was measured according to the non-enzymatic assay based on aerobic reduction of nitro-blue tetrazolium (NBT) in presence of phenazine methosulphate (PMS) and NADH (Fried, 1975). NBT method for SOD assay is based on the principle that NBT undergoes reduction to form a blue coloured diformazan by superoxide radicals. It competes with enzyme SOD for superoxide anions. In presence of SOD in the reaction mixture, NBT will produce less amount of coloured complex than control. The reaction mixture consisted of 50 mM sodium phosphate buffer (pH 7.8). 13 mM L-methionine. 0.1 mM EDTA. 75 µM NBT. 50 µL of supernatant. and 20 µM riboflavin. This mixture was exposed to light in an aluminium foil-lined box fitted with a 15 W fluorescent lamp for 20 min to initiate the reaction. The reduction of NBT was measured at 560 nm. A blank control test was performed. in which all reagents were used. except for the supernatant. when the maximum reduction of NBT occursTo assess Mn-SOD activity, the supernatant was preincubated for 60 min at 0 oC in the presence of 5 mM KCN, which produced total inhibition of Cu,Zn-SOD. The latter activity was calculated as the difference between the activities in the absence and the presence of KCN. The results were expressed as SOD units per mg of soluble protein (one unit of SOD is defined as the amount of enzyme that causes 50% inhibition of NBT reduction.
Catalase (CAT. EC 1.11.1.6) activity was measured by monitoring the decomposition of H2O2 according to Aebi (1974). The reaction was initiated by the addition of 20 μL of supernatant to 50 mM K-phosphate buffer (pH=7.0) containing 10 mM H2O2 in a final volume of 3 mL. The reaction was measured every 15 seconds for two min by spectrophotometry at a wavelength λ = 240 nm (ε = 0.04 mM-1·cm-1) against a blank. CAT activity was expressed as µmol min-1·mg-1 soluble protein. 
The products of lipid peroxidation (LPO) were determined in the supernatant of 10% W/V homogenate after the sedimentation of proteins in sulfosalicylic acid as the production of thiobarbituric acid-reactive substances (TBARS) (Ohkawa, Onishi & Yagi et al., 1979).For the analysis,  0.5 mL of supernatant of the tissue 1/10 w/v homogenate in 50 mM KH2PO4–K2HPO4 buffer (pH 7.4) was mixed with the 1.5 mL of 20 % sulfosalicylic acid. The mixture was centrifuged (4.000×g. 4 oC. 15 min). Then, 1.5 mL of supernatant was mixed with 1.5 mL of 0.7 mM thiobarbituric acid (TBA) in 0.1 M HCl. Subsequently, samples were heated for 20 min to 100 °C. The TBA solution was replaced by 0.1 M HCl for the blanks.  The absorbance of the chromogen was determined at 532 nm. A molar extinction coefficient of 1.56 × 105 M-1 cm -1 was used. Concentrations were expressed as nmol per g wet weight. 
Protein carbonyls (PC) as an index of protein oxidation by reaction were determined after the sedimentation of proteins in sulfosalicylic acid. PC concentration was measured in the sediment with 2.4-Dinitrophenylhydrazine (DNPH) (Reznick & Packer, 1994). A solution of 10 mM DNPH in 2 N HCl was added to the protein pellet of each sample to give a final protein concentration of ~5 mg/mL proteins with 2 N HCl only added to corresponding sample aliquot reagent blanks. Samples were allowed to stand in the dark at 37oC for 1 h with vortexing every 10 min; they were then precipitated with 10- 20% TCA (final concentration) and centrifuged for 5 min. The supernatants were discarded. The protein pellets are washed once more with 10 -20% TCA and then washed three times with 1 ml portions of ethanol/ethyl acetate (1:1. v/v) to remove any free DNPH. Samples were then resuspended in 8 M urea (dissolved in 2 N HCl or 20 mM phosphate buffer. pH 2.3) at 37 oC for 15 min with vortex mixing. Carbonyl contents were determined from the absorbance at 370 nm using a molar absorption coefficient of 22.000 M-1 cm-1. The concentration of carbonyls was expressed as µmol PC per g FW.

Markers of toxicity 
For the analysis of possible neurotoxicity, the cholinesterase (ChE, EC 3.1.1.7) activity was determined in the 1/10 w/v homogenate (0,05 ml, ~2,5 mg proteins) of the digestive gland in 0.1 M pH 7.4 phosphate buffer containing 100 mM KCl and 1 mM EDTA according to the colourimetric method of Ellman et al. (1961) at 25 oC. The homogenates instead of supernatant were used because it was found in cellular membranes and the centrifugation process can reduce the sample quality (Gagnaire et al., 2007). Whereas the substrate for the reaction was acetylcholine iodide (ATCh), the enzyme was attested as acetylcholinesterase (AChE). The reaction mixture contained: 3.0 ml phosphate buffer (pH 8.0, 0.1 M), 0.1 ml DTNB (0.01 M in 0.1 M phosphate buffer, pH 7.0, 15 mg sodium bicarbonate per 10 ml of solution). The reaction was initiated by the addition of 2 mM of ATCh to the reaction mixture. The 5,5-dithiobis-2-nitrobenzoate (DTNB) was utilized as the thiol indicator. Enzyme activity was calculated using a molar extinction coefficient of 14.15·103 М–1·сm–1 and referred to the protein content.
Lysosomal membrane stability (lysosomal integrity) as an index of vitality was determined in the tissue of the digestive gland by the Neutral Red Retention (NRR) assay, based on the lysosomes ability to concentrate the Neutral Red (NR) dye (Repetto, del Peso, Zurita, 2008). A spectrophotometric version of the assay was developed by Babich and Borenfreund (1990). When the cell dies or the pH gradient is reduced, the dye cannot be retained. Consequently, the amount of retained dye is proportional to the number of viable cells. In addition, the uptake of neutral red by viable cells can be modified by alterations in cell surface or lysosomal membranes. It is thus possible to distinguish between viable, damaged or dead cells according to their specific lysosomal capacity for taking up the dye. Lysosomal integrity, with the concomitant binding of the neutral red dye, is a highly sensitive indicator of cell viability. The assay quantitates cell viability and can be used to measure cell replication, cytostatic effects or cell death depending on the seeding density. The assay was adapted to the molluscs tissues by Haj et al. (2019). The tissue samples (30 mg) were incubated for 2 h with a saline solution containing NR. Samples were then washed with saline and fixed in formaldehyde (0.5% in 1% CaCl2) for 1 h. After fixation, the formaldehyde impregnated tissue fragments were removed and frosen (up to one week, without compromising the assay). After that, the assay was followed with the extraction of the dye in acid alcohol (1% acetic acid in 50% ethyl alcohol) with the production of a homogenate (in acid alcohol), whose supernatant was analyzed spectrophotometrically at 550-nm.

Chemical analysis of water 
Water parameters were measured by routine analytical tests: pH; nitrite, nitrate ammonium, phosphate and phenol content by colourimetric methods; oxidisability as a measure of those organic and inorganic constituents which are amenable to oxidation) using potassium permanganate as oxidant (www.epa.ie/rivermap/docs/Parameters.pdf). 

Statistical analysis
Results were expressed as mean ± SD. For all traits, the sample size was eight from eight individuals. Data were tested for normality and homogeneity of variance by using Shapiro-Wilk test and Levene’s tests, respectively. Whenever possible, data were normalized by Box-Cox common transforming method. One-way ANOVA was used to test the effect of treatments, followed by post hoc procedures. For the data that were not normally distributed, non-parametric tests (Kruskall–Wallis ANOVA and Mann–Whitney U-test) were performed. Normalized, Box-Cox transformed data were subjected to the principal component analysis (PCA) to assess the relations between measured parameters utilizing rotation method Varimax with Kaiser Normalization, and Canonical discriminant analysis was utilized for the separation of the exposed groups. The IBM SPSS Statistics version 24 software for Windows were used for calculations. The comparison of the groups from two areas in the same exposure was analyzed through a two-way ANOVA with interaction between the two factors: area and treatment (IBU, MP, or Mix). 
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S2 Appendix. Supported Data
Table S1. 
Chemical parameters of water samples, Data represent mean ± SD (n = 3)
	Parameter 
	Site

	
	Pristine site 
(r Sluch)
	Contaminated site 
(r Nichlava)

	рН
	8.22±0.05
	8.10±0.05

	Ammonia, mg∙L-1
	0.76±0.14
	1.71±0.18a

	Nitrite-ion, mg∙L-1
	0.03±0.01
	0.01±0.00a

	Nitrate-ion, mg∙L-1
	14.03±0.74
	12.14±0.38

	Phosphate, µM
	3.49±0.03
	1.83±0.01a

	Chlorides, mg∙L-1
	24.82±3.01
	47.51±5.01a

	Phenol, µg∙L-1
	0.18±0.02
	0.10±0.01a

	Sulphate, mg∙L-1
	407.4±26.5
	456.0±16.9

	Hardness, mM
	7.50±0.35
	14.0±0.1a

	Dissolved oxygen, mg∙L-1
	5.67±0.15
	6.63±0.13

	Oxidisability, mg О2 L-1
	8.44±0.06
	7.24±0.06

	Dry residue, mg∙L-1
	339±32.5
	593±20.2a


Note: a – statistically significant differences between sites, p < 0.05 

Table S2. 
Morphological indices of the Unio tumidus from two populations (Pr- and Ct-) exposed to microplastic (MP), ibuprofen (IBU) and their mixture (Mix) during 14 days. Data represent mean ± SD (n = 8). Asterisks indicate significant difference (p <0.05) between two controls, Pr(C) and Ct(C); letter ‘a’ indicates difference (p <0.05) comparing to the control within population. Condition index (CI) of soft tissues was calculated as the ratio: (drained mass of soft tissues/total body weight) × 100, condition index (CI) of digestive gland was calculated as the ratio: (drained mass of digestive gland/total body weight) × 100, and the condition factor (CF) as the ratio: (total weight/(shell length)3) × 100.
	Group
	Body length (cm)
	Total body weight (g)
	Digestive gland weight (g)
	Shell weight
(g)
	CI, digestive gland
	CI, 
soft tissues

	CF 

	Pr(C)
	9.20±0.82
	67.27±12.22
	1.25±0.35
	29.43±5.94
	1.87±0.50
	56.21±3.94
	8.66±1.14

	Pr(MP)
	8.99±0.56
	66.29±13.82
	1.12±0.14
	31.32±5.6a
	1.74±0.35
	52.30±5.30
	9.05±0.68

	Pr(Mix)
	9.66±0.66
	69.60±9.87
	1.07±0.45
	29.42±3.73
	1.55±0.70
	57.24±7.22
	7.73±0.94

	Pr(IBU)
	9.60±0.59
	75.08±10.26a
	0.95±0.25a
	33.61±4.58a
	1.26±0.24a
	55.16±2.89
	8.50±0.95

	Ct(C)
	9.38±0.53
	83.98±10.8*
	1.10±0.42
	45.60±7.5*
	1.33±0.57
	45.94±2.9*
	10.20±0.65*

	Ct(MP)
	8.81±0.48
	79.82±13.66
	1.10±0.32
	41.99±7.92
	1.38±0.46
	47.48±1.71
	11.64±1.55

	Ct(Mix)
	9.10±0.66
	73.49±12.50
	1.01±0.27
	38.80±8.31
	1.39±0.38
	47.29±0.88
	9.77±0.93

	Ct(IBU)
	8.65±0.4a
	74.54±7.42a
	1.16±0.22
	43.20±4.98
	1.56±0.37
	41.59±10.75
	11.58±1.6a
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Figure S1: Detection of microplastic in the experimental medium (1 mg L-1), observed under the optical microscope with fluorescent lamp (magnification 40×). The plastic particles stained by Nile Red are visible as a bright structures. 

Table S3:
Results of Multiple Discriminant Analysis. Rotated Factor Matrixa
	Parameter
	Factor

	
	1
	2

	CAT
	.901
	-.136

	ChE
	.598
	.317

	Mn-SOD
	.523
	-.102

	TBARS
	-.481
	-.060

	NRR
	-.204
	.884

	Cu,Zn-SOD
	.185
	.437

	PC
	.011
	-.215

	Extraction Method: Principal Axis Factoring.  Rotation Method: Varimax with Kaiser Normalization. a. Rotation converged in 3 iterations



Table S4:
Results of Multiple Discriminant Analysis. Classification Resultsa,c
	
	
	Group
	Predicted Group Membership
	Total

	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	

	Original
	Count
	1
	8
	0
	0
	0
	0
	0
	0
	0
	8

	
	
	2
	1
	5
	2
	0
	0
	0
	0
	0
	8

	
	
	3
	0
	1
	5
	0
	0
	0
	0
	2
	8

	
	
	4
	0
	0
	0
	8
	0
	0
	0
	0
	8

	
	
	5
	0
	0
	0
	0
	6
	1
	0
	1
	8

	
	
	6
	0
	0
	0
	0
	3
	5
	0
	0
	8

	
	
	7
	0
	0
	0
	0
	0
	0
	8
	0
	8

	
	
	8
	0
	0
	1
	0
	1
	0
	0
	6
	8

	
	%
	1
	100.0
	.0
	.0
	.0
	.0
	.0
	.0
	.0
	100.0

	
	
	2
	12.5
	62.5
	25.0
	.0
	.0
	.0
	.0
	.0
	100.0

	
	
	3
	.0
	12.5
	62.5
	.0
	.0
	.0
	.0
	25.0
	100.0

	
	
	4
	.0
	.0
	.0
	100.0
	.0
	.0
	.0
	.0
	100.0

	
	
	5
	.0
	.0
	.0
	.0
	75.0
	12.5
	.0
	12.5
	100.0

	
	
	6
	.0
	.0
	.0
	.0
	37.5
	62.5
	.0
	.0
	100.0

	
	
	7
	.0
	.0
	.0
	.0
	.0
	.0
	100.0
	.0
	100.0

	
	
	8
	.0
	.0
	12.5
	.0
	12.5
	.0
	.0
	75.0
	100.0

	a. 79,7% of original grouped cases correctly classified.

	b. Cross validation is done only for those cases in the analysis. In cross validation, each case is classified by the functions derived from all cases other than that case.

	c. 65,6% of cross-validated grouped cases correctly classified.






Table S5:
Results of Multiple Discriminant Analysis. Functions at Group Centroids
	Group
	Function

	
	1
	2
	3
	4
	5

	1
	-2.033
	-4.250
	.340
	-.405
	-.395

	2
	-1.510
	-1.831
	-.509
	.930
	.590

	3
	-.311
	-.192
	-.910
	.646
	-.189

	4
	7.072
	-.927
	.064
	-.121
	.031

	5
	-.949
	2.065
	-.998
	-1.071
	.223

	6
	-.410
	2.943
	-.668
	.676
	-.420

	7
	-.717
	1.784
	2.420
	.352
	.075

	8
	-1.142
	.407
	.261
	-1.007
	.086



Table S6:
Synthesis of the two-way factorial ANOVA displaying the effect of exposures to microplastic, mixture or ibuprofen and site on the biomarkers of stress and toxicity in digestive gland of Unio tumidus
	Biological
parameter
	Effect of exposure 
	Effect of site    
	Main effect
	Exposure x Site

	
	
	
	Exposure
	Site    
	

	
	F
	df
	p
	F
	df
	p
	SS
	SS
	F
	p

	Microplastic

	Mn-SOD
	23.83
	1
	<.01
	66.341
	1
	<.001
	36.594
	101.888
	3.59
	.069

	Cu,Zn-SOD
	8.740
	1
	.006
	3.885
	1
	.059
	9.658
	4.292
	.965
	.334

	CAT
	.126
	1
	.725
	33.900
	1
	<.001
	191.590
	51632.911
	.158
	.694

	TBARS
	6.419
	1
	.017
	20.183
	1
	<.001
	67.367
	211.820
	.453
	.507

	PC
	.317
	1
	.578
	30.533
	1
	<.001
	.077
	7.421
	.158
	.694

	NRR
	1.339
	1
	.257
	1.368
	1
	.252
	5559.588
	5679.915
	1.397
	.247

	ChE
	1.925
	1
	.176
	9.842
	1
	.004
	104.185
	532.685
	1.487
	.233

	Mixture

	Mn-SOD
	24.489
	1
	<.001
	49.388
	1
	<.001
	29.645
	59.787
	18.320
	<.001

	Cu,Zn-SOD
	.862
	1
	.361
	4.030
	1
	.054
	1.394
	6.516
	.188
	.668

	CAT
	2.202
	1
	.149
	34.848
	1
	<.001
	4866.158
	77021.256
	.548
	.465

	TBARS
	7.102
	1
	.013
	26.521
	1
	<.001
	49.850
	186.149
	.230
	.636

	PC
	.354
	1
	.557
	.095
	1
	.760
	.095
	.025
	21.007
	<.001

	NRR
	1.412
	1
	.245
	.175
	1
	.679
	12556.767
	1558.076
	1.412
	.245

	ChE
	5.546
	1
	.026
	59.157
	1
	<.001
	49328.620
	1571.642
	24.540
	<.001

	Ibuprofen

	Mn-SOD
	1.755
	1
	.196
	57.666
	1
	<.001
	1.702
	55.915
	25.412
	<.001

	Cu,Zn-SOD
	2.411
	1
	.132
	.710
	1
	.407
	3.050
	.898
	3.677
	.065

	CAT
	.199
	1
	.659
	44.376
	1
	<.001
	350.860
	78231.879
	.775
	.386

	TBARS
	.308
	1
	.583
	25.858
	1
	<.001
	1.144
	95.946
	1.793
	.191

	PC
	2.677
	1
	.113
	.711
	1
	.406
	.644
	.171
	18.576
	<.001

	NRR
	91.706
	1
	<.001
	70.248
	1
	<.001
	1835930.382
	1406348.976
	.330
	.570

	ChE
	41.93
	1
	<.01
	.216
	1
	.645
	566.414
	2.922
	11.384
	.002






Table S7. Raw data for groups
	Groups
	
	Mn-SOD
	Cu,Zn-SOD
	CAT
	TBARS
	PC
	NRR
	ChE

	CtC
	1
	0.55
	5.02
	116.12
	19.97
	2.80
	575.2
	17.76

	 
	1
	1.04
	3.68
	133.34
	17.05
	2.66
	523.3
	19.44

	 
	1
	1.52
	4.66
	135.12
	21.09
	1.82
	442.1
	19.19

	 
	1
	1.95
	3.25
	135.34
	20.42
	3.25
	500.8
	17.64

	 
	1
	1.09
	5.82
	129.79
	19.74
	3.18
	473.7
	23.01

	 
	1
	0.86
	5.12
	132.49
	17.95
	3.88
	563.9
	21.90

	 
	1
	1.73
	3.91
	135.83
	18.17
	1.86
	478.2
	17.88

	 
	1
	0.81
	5.13
	122.22
	20.42
	2.77
	548.1
	22.26

	CtMP
	2
	2.26
	6.39
	152.71
	32.31
	2.52
	586.5
	20.18

	 
	2
	4.31
	3.31
	144.99
	26.25
	3.34
	457.9
	25.87

	 
	2
	5.20
	3.25
	119.90
	19.74
	3.09
	532.3
	19.95

	 
	2
	4.69
	3.10
	122.81
	19.74
	3.45
	649.6
	14.56

	 
	2
	4.69
	3.25
	129.52
	18.40
	2.15
	586.5
	16.49

	 
	2
	3.99
	3.55
	111.23
	18.17
	1.99
	586.5
	23.89

	 
	2
	3.25
	4.75
	148.09
	19.29
	2.22
	516.6
	23.88

	CtMix
	2
	4.91
	3.12
	115.69
	30.29
	3.23
	615.8
	17.76

	 
	3
	3.11
	7.75
	158.45
	29.39
	1.87
	676.7
	20.00

	 
	3
	5.38
	3.43
	165.84
	24.01
	2.67
	552.6
	20.31

	 
	3
	6.03
	3.00
	178.50
	20.42
	1.54
	473.7
	19.53

	 
	3
	4.32
	3.09
	88.47
	15.93
	1.76
	676.7
	18.09

	 
	3
	6.07
	4.52
	148.83
	19.07
	2.05
	683.5
	30.27

	 
	3
	4.14
	3.16
	122.45
	23.11
	2.26
	724.1
	29.23

	 
	3
	4.07
	6.38
	163.15
	21.31
	1.72
	552.6
	27.92

	 
	3
	5.15
	3.48
	113.44
	25.13
	2.52
	710.5
	20.69

	CtIBU
	4
	2.96
	5.64
	89.36
	18.17
	1.94
	1831.6
	29.68

	 
	4
	4.48
	8.24
	132.74
	19.07
	1.63
	1272.2
	35.29

	 
	4
	3.00
	6.57
	127.04
	17.72
	1.82
	1601.5
	35.06

	 
	4
	3.23
	4.74
	138.76
	16.15
	1.83
	1240.6
	26.28

	 
	4
	2.83
	4.96
	110.02
	19.07
	1.50
	1105.3
	36.66

	 
	4
	3.81
	5.64
	68.81
	22.44
	1.84
	1736.9
	34.91

	 
	4
	4.05
	6.86
	131.79
	17.95
	1.55
	1376.0
	28.18

	 
	4
	2.92
	4.98
	84.18
	19.97
	1.86
	1556.4
	35.41

	PrC
	5
	8.05
	3.30
	166.39
	15.71
	1.88
	518.8
	27.58

	 
	5
	5.84
	6.09
	195.25
	15.03
	2.23
	563.9
	22.86

	 
	5
	6.47
	5.49
	185.60
	17.05
	2.06
	631.6
	22.96

	 
	5
	4.52
	6.18
	168.12
	13.46
	1.89
	525.6
	19.37

	 
	5
	5.52
	5.13
	375.13
	13.46
	1.47
	699.3
	27.14

	 
	5
	2.67
	7.85
	204.83
	14.58
	1.75
	462.4
	29.34

	 
	5
	7.32
	5.22
	238.31
	13.69
	2.03
	568.4
	25.81

	 
	5
	4.35
	6.11
	193.16
	16.83
	1.76
	563.9
	23.93

	PrMP
	6
	8.69
	4.89
	150.21
	17.28
	1.96
	575.2
	56.94

	 
	6
	7.83
	3.24
	226.10
	18.17
	2.11
	473.7
	30.18

	 
	6
	6.18
	3.54
	263.72
	15.26
	1.51
	473.7
	20.94

	 
	6
	7.21
	3.81
	193.37
	16.60
	1.75
	667.7
	10.72

	 
	6
	5.98
	4.21
	180.57
	20.64
	1.74
	642.9
	38.34

	 
	6
	5.18
	5.58
	212.37
	14.58
	1.27
	563.9
	30.83

	 
	6
	8.65
	3.60
	198.02
	14.81
	1.96
	518.8
	37.97

	 
	6
	5.49
	4.79
	219.44
	19.52
	1.43
	613.6
	27.31

	PrMix
	7
	6.96
	5.90
	258.83
	16.38
	2.61
	785.0
	40.84

	 
	7
	5.45
	4.94
	217.46
	19.74
	2.86
	354.1
	42.44

	 
	7
	5.21
	3.40
	168.09
	17.50
	1.98
	464.7
	39.60

	 
	7
	6.12
	6.19
	328.82
	14.36
	3.64
	744.4
	56.90

	 
	7
	4.87
	4.10
	244.92
	20.42
	2.23
	654.2
	41.33

	 
	7
	6.49
	5.81
	295.94
	13.69
	3.52
	631.6
	56.51

	 
	7
	5.51
	5.15
	309.26
	14.58
	3.30
	613.6
	54.57

	 
	7
	6.21
	4.98
	199.20
	19.52
	2.50
	597.8
	38.20

	PrIBU
	8
	4.70
	5.83
	192.74
	14.13
	2.50
	595.5
	27.39

	 
	8
	4.82
	4.97
	253.08
	13.01
	3.57
	654.2
	28.40

	 
	8
	3.80
	3.85
	182.64
	16.38
	2.11
	451.1
	23.48

	 
	8
	4.69
	5.27
	182.78
	15.26
	1.52
	563.9
	23.96

	 
	8
	4.26
	5.82
	234.01
	18.40
	1.95
	473.7
	35.53

	 
	8
	3.52
	7.43
	290.50
	20.19
	2.32
	699.3
	35.62

	 
	8
	3.95
	4.65
	191.45
	13.69
	1.97
	563.9
	25.64

	 
	8
	4.65
	6.39
	251.18
	19.07
	2.84
	582.0
	31.21
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