Table 4
	Treatment
	Day
	MDA (nmol/mg)
	SOD (U/mg)
	CAT (μmol/min/mg)
	
GST (nmol/min/mg)

	Control
	0
	2.64±0.20
	31.2±1.8
	21.5±1.5
	82.5±4.5

	
	7
	2.66±0.20
	31.1±1.8
	21.4±1.5
	82.4±4.5

	
	14
	2.65±0.20
	31.2±1.8
	21.5±1.5
	82.3±4.5

	
	28
	2.72±0.21
	31.1±1.8
	21.4±1.5
	82.3±4.5

	
	35 (Recovery)
	2.66±0.20
	31.2±1.8
	21.5±1.5
	82.4±4.5

	MPs1
	7
	3.32±0.24ᵃ
	35.1±2.2ᵃ
	23.2±1.6ᵃ
	92.3±5.2ᵃ

	
	14
	3.98±0.28ᵃ
	38.8±2.5ᵃ
	23.9±1.7ᵃ
	102.1±6.0ᵃ

	
	28
	4.92±0.35ᵃ
	40.8±2.6ᵃ
	24.2±1.7ᵃ
	108.8±6.5ᵃ

	
	35 (Recovery)
	3.60±0.25ᵃ
	35.2±2.2ᵃ
	22.4±1.6
	92.5±5.2ᵃ

	MPs10
	7
	4.92±0.35ᵃᵇ
	40.9±2.6ᵃᵇ
	23.5±1.7ᵃ
	111.8±6.8ᵃᵇ

	
	14
	7.12±0.48ᵃᵇ
	48.5±3.1ᵃᵇ
	23.3±1.7ᵃ
	138.2±8.2ᵃᵇ

	
	28
	9.22±0.62ᵃᵇ
	54.1±3.4ᵃᵇ
	23.1±1.7
	153.8±9.2ᵃᵇ

	
	35 (Recovery)
	5.25±0.38ᵃᵇ
	40.9±2.6ᵃᵇ
	22.4±1.6
	114.9±6.9ᵃᵇ

	Cd50
	7
	3.98±0.28ᵃᵈ
	38.1±2.4ᵃᵈ
	21.4±1.5
	95.4±5.7ᵃ

	
	14
	4.92±0.35ᵃᵈ
	44.8±2.9ᵃᵈ
	20.9±1.5
	108.9±6.5ᵃᵈ

	
	28
	6.15±0.42ᵃᵈ
	48.5±3.1ᵃᵈ
	20.5±1.5
	121.6±7.5ᵃᵈ

	
	35 (Recovery)
	3.98±0.28ᵃᵈ
	38.3±2.4ᵃᵈ
	21.4±1.5
	95.6±5.7ᵃ

	Cd500
	7
	5.52±0.38ᵃᵈᵉ
	38.2±2.4ᵃᵈ
	20.5±1.5
	105.1±6.3ᵃᵈ

	
	14
	8.12±0.55ᵃᵈᵉ
	40.1±2.5ᵃᵈ
	19.8±1.4ᵃ
	124.5±7.8ᵃᵈᵉ

	
	28
	10.70±0.72ᵃᵈᵉ
	35.8±2.3ᵃ
	18.2±1.4ᵃᵈ
	138.4±8.5ᵃᵈᵉ

	
	35 (Recovery)
	6.22±0.42ᵃᵈᵉ
	34.3±2.2
	20.9±1.5
	105.3±6.3ᵃᵈ

	MPs1+Cd50
	7
	7.15±0.48ᵃᵇᵈᵉ†
	37.2±2.4ᵃᵈ
	20.5±1.5
	102.3±6.1ᵃᵈ

	
	14
	10.98±0.75ᵃᵇᵈᵉ†
	37.3±2.4ᵃᵈ
	19.6±1.4ᵃ
	114.9±7.0ᵃᵈ

	
	28
	13.88±0.92ᵃᵇᵈᵉ†
	32.5±2.1
	16.8±1.3ᵃᵇᵈᵉ†
	121.8±7.5ᵃᵈ

	
	35 (Recovery)
	8.12±0.55ᵃᵇᵈᵉ
	33.4±2.1
	20.5±1.5
	99.5±6.0ᵃ

	MPs10+Cd500
	7
	10.05±0.68ᵃᵇᶜᵉᶠ†
	34.3±2.2
	17.6±1.3ᵃᵇᶜᵉᶠ†
	95.6±5.7ᵃ

	
	14
	15.82±1.05ᵃᵇᶜᵉᶠ†
	31.5±2.0
	14.8±1.1ᵃᵇᶜᵉᶠ†
	102.4±6.1ᵃᵇ

	
	28
	21.58±1.45ᵃᵇᶜᵉᶠ†
	24.5±1.8ᵃᵇᶜᵉᶠ†
	11.2±1.0ᵃᵇᶜᵉᶠ†
	109.2±6.8ᵃᵇ

	
	35 (Recovery)
	12.02±0.80ᵃᵇᶜᵉᶠ
	31.4±2.0
	17.7±1.3ᵃᵇᶜᵉ
	92.7±5.5ᵃ











Table 1. Time‑course of metallothionein 


Table 6: (MT) protein levels in liver tissues of Oreochromis niloticus exposed to microplastics (MPs), cadmium (Cd), and their mixtures.
	Treatment
	Time (days)

	
	0
	7
	14
	28
	35 (recovery)

	Control
	2.2±0.2
	2.3±0.2
	2.2±0.1
	2.4±0.2
	2.3±0.2

	MPs (1 mg/L)
	2.3±0.2
	3.1±0.3
	4.2±0.4*
	4.8±0.5*
	3.2±0.3

	MPs (10 mg/L)
	2.2±0.2
	4.2±0.4*
	6.8±0.6**
	7.4±0.7**
	4.5±0.4*

	Cd (50 μg/L)
	2.3±0.2
	5.6±0.5*
	9.4±0.8**
	12.3±1.1**
	6.8±0.6**

	Cd (500 μg/L)
	2.2±0.2
	8.4±0.7**
	16.8±1.4***
	24.6±1.8***
	12.1±1.1**

	MPs(1)+Cd(50)
	2.3±0.2
	7.8±0.6**
	14.2±1.2***
	18.6±1.5***
	10.4±0.9**

	MPs(1)+Cd(500)
	2.2±0.2
	12.4±1.0***
	22.8±1.7***
	30.2±2.2***
	16.8±1.3***

	MPs(10)+Cd(50)
	2.3±0.2
	10.2±0.9**
	18.6±1.4***
	24.8±1.9***
	13.6±1.1**

	MPs(10)+Cd(500)
	2.2±0.2
	15.6±1.2***
	28.8±2.1***
	38.7±2.5***
	21.4±1.7***


 Values are mean ± SEM (n = 8). *p < 0.05, **p < 0.01, ***p < 0.001 vs. control at the same time point.
Table 6. Time‑course of Caspase‑3 activity (fold change relative to control) in liver tissue of Oreochromis niloticus exposed to microplastics (MPs), cadmium (Cd), and their mixtures. 
	Treatment
	0
	7
	14
	28
	35 (recovery)

	
	Day 0
	Day 7
	Day 14
	Day 28
	Day 35

	Control
	1.0±0.1
	1.0±0.1
	1.1±0.1
	1.0±0.1
	1.0±0.1

	MPs (1 mg/L)
	1.0±0.1
	1.2±0.1
	1.4±0.2
	1.5±0.2*
	1.2±0.1

	MPs (10 mg/L)
	1.0±0.1
	1.3±0.2
	1.6±0.2*
	1.6±0.1*
	1.3±0.2

	Cd (50 μg/L)
	1.0±0.1
	1.5±0.2*
	2.2±0.2**
	2.4±0.2**
	1.6±0.2*

	Cd (500 μg/L)
	1.0±0.1
	1.8±0.2*
	2.6±0.3**
	3.4±0.3***
	2.1±0.2**

	MPs(1)+Cd(50)
	1.0±0.1
	1.8±0.2*
	2.4±0.2**
	2.8±0.2***
	2.0±0.2*

	MPs(1)+Cd(500)
	1.0±0.1
	2.2±0.2**
	3.8±0.3***
	4.6±0.4***
	3.2±0.3**

	MPs(10)+Cd(50)
	1.0±0.1
	2.0±0.2**
	3.2±0.3**
	3.8±0.3***
	2.8±0.3**

	MPs(10)+Cd(500)
	1.0±0.1
	2.8±0.3**
	5.2±0.5***
	7.8±0.6***
	4.5±0.4***


Values are mean ± SEM (n = 8). *p < 0.05, **p < 0.01, ***p < 0.001 vs. control at the same time point.

















Table 5. Time‑course of heat shock protein 70 (HSP70) levels in liver tissue of Oreochromis niloticus exposed to microplastics (MPs), cadmium (Cd), and their mixtures. 
	Treatment
	0
	7
	14
	28
	35 (recovery)

	
	Day 0
	Day 7
	Day 14
	Day 28
	Day 35

	Control
	2.5±0.3
	2.6±0.3
	2.4±0.2
	2.6±0.3
	2.5±0.3

	MPs (1 mg/L)
	2.6±0.3
	4.8±0.5*
	6.4±0.6*
	5.2±0.5*
	3.4±0.4

	MPs (10 mg/L)
	2.5±0.2
	8.4±0.8**
	14.8±1.2***
	10.2±0.9**
	3.9±0.5*

	Cd (50 μg/L)
	2.4±0.3
	6.2±0.6*
	12.4±1.0**
	9.8±0.8**
	4.2±0.5*

	Cd (500 μg/L)
	2.6±0.2
	8.2±0.7**
	28.4±2.1***
	18.3±1.5***
	6.5±0.8*

	MPs(1)+Cd(50)
	2.5±0.3
	9.4±0.8**
	22.6±1.8***
	16.4±1.4***
	7.8±0.7**

	MPs(1)+Cd(500)
	2.4±0.2
	14.8±1.2***
	34.8±2.6***
	28.6±2.2***
	12.4±1.1**

	MPs(10)+Cd(50)
	2.5±0.3
	12.6±1.0***
	29.4±2.3***
	24.2±1.9***
	10.6±0.9**

	MPs(10)+Cd(500)
	2.5±0.2
	18.6±1.5***
	42.6±3.2***
	38.9±2.8***
	15.4±1.6***


Values are mean ± SEM (n = 8). *p < 0.05, **p < 0.01, ***p < 0.001 vs. control at the same time point.

















Table 1: Cadmium concentrations (μg/g dry weight) in liver, kidney, and gills 0f Oreochromis niloticus exposed to cadmium (Cd) alone or in mixture with microplastics (MPs) for 28 days followed by 7 days of depuration
	Tissue
	Treatment
	Day 0
	Day 7
	Day 14
	Day 28
	Day 35 (Recovery)

	



Liver
	Control
	0.02±0.01 a
	0.02±0.01 a
	0.02±0.01 a
	0.02±0.01 a
	0.02±0.01 a

	
	Cd 50 μg/L
	0.02±0.01 a
	1.20±0.15 b
	2.85±0.30 c
	4.45±0.48 d
	1.80±0.20 e

	
	Cd 500 μg/L
	0.02±0.01 a
	2.80±0.32 f
	6.20±0.68 g
	9.85±0.95 h
	3.90±0.42 i

	
	MPs 1 + Cd 50
	0.02±0.01 a
	2.10±0.25 j
	4.80±0.52 k
	7.20±0.75 l
	3.20±0.35 m

	
	MPs 10 + Cd 500
	0.02±0.01 a
	4.50±0.48 r
	10.50±1.10 s
	16.80±1.65 t
	6.50±0.70 u

	



Kidney
	Control
	0.02±0.01 a
	0.03±0.01 a
	0.03±0.01 a
	0.04±0.01 a
	0.03±0.01 a

	
	Cd 50 μg/L
	0.02±0.01 a
	1.80±0.22 b
	4.20±0.50 c
	6.82±0.65 d
	2.60±0.30 e

	
	Cd 500 μg/L
	0.02±0.01 a
	3.50±0.42 f
	9.50±1.00 g
	14.50±1.35 h
	5.80±0.60 i

	
	MPs 1 + Cd 50
	0.02±0.01 a
	3.20±0.35 j
	7.20±0.80 k
	10.85±1.10 l
	4.50±0.50 m

	
	MPs 10 + Cd 500
	0.02±0.01 a
	6.80±0.75 r
	15.20±1.60 s
	23.50±2.20 t
	9.20±0.95 u

	

Gills
	Control
	0.01±0.01 a
	0.02±0.01 a
	0.02±0.01 a
	0.02±0.01 a
	0.02±0.01 a

	
	MPs 1 mg/L
	0.01±0.01 a
	0.02±0.01 a
	0.03±0.01 a
	0.03±0.01 a
	0.02±0.01 a

	
	Cd 50 μg/L
	0.01±0.01 a
	1.00±0.12 b
	2.35±0.30 c
	3.95±0.42 d
	1.60±0.20 e

	
	Cd 500 μg/L
	0.01±0.01 a
	2.20±0.28 f
	5.20±0.60 g
	8.25±0.88 h
	3.50±0.38 i

	
	MPs 1 + Cd 50
	0.01±0.01 a
	1.80±0.20 j
	4.20±0.45 k
	6.50±0.70 l
	2.80±0.30 m

	
	MPs 10 + Cd 500
	0.01±0.01 a
	3.80±0.42 r
	8.80±0.95 s
	14.20±1.50 t
	5.50±0.60 u


Data are presented as mean ± SD. Different superscript letters (a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, p, q, r, s, t, u) within the same tissue and the same time point indicate statistically significant differences between treatments (p < 0.05, one‑way ANOVA followed by Tukey's post‑hoc test). Same letters indicate no significant difference (p > 0.05). Day 0 = baseline (before exposure). Day 35 = after 7 days of depuration (recovery) in clean water. MPs = microplastics, Cd = cadmium. Concentrations: mg/L for MPs, μg/L for Cd. Tissue Cd concentrations are expressed as μg/g dry weight. n = 8 fish per treatment per time point (independent groups, destructive sampling).


















Table 3. Frequency of morphologically altered erythrocytes (%) in Oreochromis niloticus exposed to selected concentrations of microplastics and cadmium


	Group
	Time (days)
	Echinocytes
	Acanthocytes
	Teardrop-like
	Microcyte
	Fused erythrocytes

	Control
	0
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a

	
	7
	0.8 ± 0.2 b
	1.0 ± 0.2 b
	0.5 ± 0.1 b
	0.6 ± 0.1 b
	0.3 ± 0.1 b

	
	14
	0.8 ± 0.2 b
	1.0 ± 0.2 b
	0.5 ± 0.1 b
	0.6 ± 0.1 b
	0.3 ± 0.1 b

	
	28
	0.9 ± 0.2 b
	1.0 ± 0.2 b
	0.5 ± 0.1 b
	0.6 ± 0.1 b
	0.3 ± 0.1 b

	
	35
	0.9 ± 0.2 b
	1.1 ± 0.2 b
	0.6 ± 0.1 b
	0.7 ± 0.1 b
	0.4 ± 0.1 b

	MPs 1 mg/L
	7
	1.8 ± 0.3 b
	2.2 ± 0.3 b
	1.2 ± 0.2 b
	1.5 ± 0.3 b
	0.9 ± 0.2 b

	
	14
	2.8 ± 0.4 c
	3.5 ± 0.4 c
	2.0 ± 0.3 c
	2.2 ± 0.3 c
	1.5 ± 0.3 c

	
	28
	2.4 ± 0.3 d
	3.0 ± 0.4 d
	1.7 ± 0.3 d
	2.0 ± 0.3 d
	1.3 ± 0.2 d

	
	35
	2.0 ± 0.3 e
	2.5 ± 0.3 e
	1.5 ± 0.3 e
	1.8 ± 0.3 e
	1.2 ± 0.2 e

	MPs 10 mg/L
	7
	3.2 ± 0.4 b
	3.8 ± 0.4 b
	2.5 ± 0.3 b
	2.8 ± 0.4 b
	1.8 ± 0.3 b

	
	14
	5.5 ± 0.6 c
	6.5 ± 0.6 c
	4.2 ± 0.5 c
	4.5 ± 0.5 c
	3.2 ± 0.4 c

	
	28
	4.8 ± 0.5 d
	5.8 ± 0.5 d
	3.7 ± 0.4 d
	4.0 ± 0.5 d
	2.8 ± 0.4 d

	
	35
	4.2 ± 0.5 e
	5.2 ± 0.5 e
	3.2 ± 0.4 e
	3.5 ± 0.4 e
	2.5 ± 0.3 e

	Cd 50 μg/L
	7
	2.0 ± 0.3 b
	2.5 ± 0.3 b
	1.5 ± 0.3 b
	1.8 ± 0.3 b
	1.0 ± 0.2 b

	
	14
	3.5 ± 0.4 c
	4.2 ± 0.5 c
	2.8 ± 0.4 c
	3.0 ± 0.4 c
	1.8 ± 0.3 c

	
	28
	3.0 ± 0.4 d
	3.7 ± 0.4 d
	2.4 ± 0.3 d
	2.6 ± 0.3 d
	1.6 ± 0.3 d

	
	35
	2.5 ± 0.3 e
	3.2 ± 0.4 e
	2.0 ± 0.3 e
	2.2 ± 0.3 e
	1.4 ± 0.2 e

	Cd 500 μg/L
	7
	3.5 ± 0.4 b
	4.2 ± 0.5 b
	2.8 ± 0.4 b
	3.0 ± 0.4 b
	1.8 ± 0.3 b

	
	14
	6.2 ± 0.6 c
	7.5 ± 0.7 c
	4.8 ± 0.5 c
	5.2 ± 0.5 c
	3.5 ± 0.4 c

	
	28
	5.5 ± 0.5 d
	6.5 ± 0.6 d
	4.2 ± 0.4 d
	4.5 ± 0.5 d
	3.1 ± 0.4 d

	
	35
	4.8 ± 0.5 e
	5.8 ± 0.6 e
	3.5 ± 0.4 e
	4.0 ± 0.5 e
	2.8 ± 0.4 e

	MPs 1 + Cd 50
	7
	4.5 ± 0.5 b
	5.2 ± 0.5 b
	3.2 ± 0.4 b
	3.5 ± 0.4 b
	2.2 ± 0.3 b

	
	14
	7.5 ± 0.7 c
	8.5 ± 0.8 c
	5.5 ± 0.6 c
	6.0 ± 0.6 c
	4.2 ± 0.5 c

	
	28
	6.8 ± 0.6 d
	8.0 ± 0.7 d
	5.0 ± 0.5 d
	5.5 ± 0.5 d
	3.7 ± 0.4 d

	
	35
	6.0 ± 0.6 e
	7.5 ± 0.7 e
	4.5 ± 0.5 e
	5.0 ± 0.5 e
	3.2 ± 0.4 e

	MPs 10 + Cd 500
	7
	5.8 ± 0.6 b
	6.5 ± 0.6 b
	4.2 ± 0.5 b
	4.8 ± 0.5 b
	3.0 ± 0.4 b

	
	14
	11.0 ± 0.9 c
	12.5 ± 1.0 c
	8.5 ± 0.7 c
	9.5 ± 0.8 c
	6.5 ± 0.6 c

	
	28
	9.5 ± 0.8 d
	11.2 ± 0.9 d
	7.5 ± 0.6 d
	8.5 ± 0.7 d
	5.8 ± 0.5 d

	
	35
	8.5 ± 0.8 e
	10.5 ± 0.9 e
	6.5 ± 0.6 e
	7.5 ± 0.7 e
	5.0 ± 0.5 e


*Values are mean ± SE (n = 3). Different letters (a, b, c, d) within the same column for each group indicate significant differences across time points (P < 0.05).






















[bookmark: _GoBack]Table 2. Frequency of nuclear abnormalities (%) in Oreochromis niloticus exposed to selected concentrations of microplastics and cadmium.
	Group
	Time (days)
	Micronucleus (MN)
	Binuclei (BN)
	Kidney‑shaped
	Blebbed
	Lobed
	Bilobed
	Notched
	Hook‑shaped
	Vacuolated

	Control
	0
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a
	0.0 ± 0.0 a

	
	7
	1.2 ± 0.2 b
	0.8 ± 0.2 b
	0.5 ± 0.1 b
	0.4 ± 0.1 b
	0.3 ± 0.1 b
	0.2 ± 0.1 b
	0.3 ± 0.1 b
	0.2 ± 0.1 b
	0.4 ± 0.1 b

	
	14
	1.3 ± 0.2 b
	0.8 ± 0.2 b
	0.5 ± 0.1 b
	0.4 ± 0.1 b
	0.3 ± 0.1 b
	0.2 ± 0.1 b
	0.3 ± 0.1 b
	0.2 ± 0.1 b
	0.4 ± 0.1 b

	
	28
	1.2 ± 0.2 b
	0.9 ± 0.2 b
	0.6 ± 0.1 b
	0.4 ± 0.1 b
	0.3 ± 0.1 b
	0.2 ± 0.1 b
	0.3 ± 0.1 b
	0.2 ± 0.1 b
	0.4 ± 0.1 b

	
	35
	1.1 ± 0.2 b
	0.8 ± 0.2 b
	0.5 ± 0.1 b
	0.4 ± 0.1 b
	0.3 ± 0.1 b
	0.2 ± 0.1 b
	0.3 ± 0.1 b
	0.2 ± 0.1 b
	0.4 ± 0.1 b

	MPs 1 mg/L
	7
	2.5 ± 0.3 b
	1.5 ± 0.3 b
	1.2 ± 0.2 b
	1.0 ± 0.2 b
	0.8 ± 0.2 b
	0.6 ± 0.2 b
	0.9 ± 0.2 b
	0.5 ± 0.1 b
	1.0 ± 0.2 b

	
	14
	3.8 ± 0.4 c
	2.2 ± 0.3 c
	1.8 ± 0.3 c
	1.5 ± 0.3 c
	1.2 ± 0.2 c
	1.0 ± 0.2 c
	1.4 ± 0.3 c
	0.9 ± 0.2 c
	1.6 ± 0.3 c

	
	28
	3.0 ± 0.3 d
	1.9 ± 0.3 d
	1.5 ± 0.2 d
	1.3 ± 0.2 d
	1.1 ± 0.2 d
	0.9 ± 0.2 d
	1.2 ± 0.2 d
	0.8 ± 0.2 d
	1.4 ± 0.2 d

	
	35
	2.6 ± 0.3 e
	1.6 ± 0.3 e
	1.3 ± 0.2 e
	1.1 ± 0.2 e
	0.9 ± 0.2 e
	0.7 ± 0.2 e
	1.0 ± 0.2 e
	0.6 ± 0.2 e
	1.2 ± 0.2 e

	MPs 10 mg/L
	7
	4.8 ± 0.5 b
	2.5 ± 0.4 b
	2.5 ± 0.3 b
	2.2 ± 0.3 b
	1.8 ± 0.3 b
	1.5 ± 0.3 b
	2.0 ± 0.3 b
	1.2 ± 0.2 b
	2.5 ± 0.3 b

	
	14
	7.5 ± 0.6 c
	4.2 ± 0.5 c
	3.8 ± 0.4 c
	3.2 ± 0.4 c
	2.8 ± 0.4 c
	2.4 ± 0.3 c
	3.0 ± 0.4 c
	2.2 ± 0.3 c
	3.5 ± 0.4 c

	
	28
	5.8 ± 0.5 d
	3.5 ± 0.4 d
	3.2 ± 0.3 d
	2.8 ± 0.3 d
	2.5 ± 0.3 d
	2.1 ± 0.3 d
	2.7 ± 0.3 d
	1.8 ± 0.3 d
	3.1 ± 0.3 d

	
	35
	4.8 ± 0.5 e
	2.9 ± 0.4 e
	2.7 ± 0.3 e
	2.4 ± 0.3 e
	2.1 ± 0.3 e
	1.8 ± 0.3 e
	2.3 ± 0.3 e
	1.5 ± 0.3 e
	2.6 ± 0.3 e

	Cd 50 μg/L
	7
	3.2 ± 0.3 b
	1.8 ± 0.3 b
	1.5 ± 0.3 b
	1.2 ± 0.2 b
	1.0 ± 0.2 b
	0.8 ± 0.2 b
	1.1 ± 0.2 b
	0.7 ± 0.2 b
	1.5 ± 0.3 b

	
	14
	5.5 ± 0.5 c
	2.8 ± 0.4 c
	2.2 ± 0.3 c
	1.8 ± 0.3 c
	1.5 ± 0.3 c
	1.2 ± 0.2 c
	1.6 ± 0.3 c
	1.0 ± 0.2 c
	2.0 ± 0.3 c

	
	28
	4.5 ± 0.4 d
	2.4 ± 0.3 d
	2.0 ± 0.3 d
	1.6 ± 0.3 d
	1.3 ± 0.2 d
	1.1 ± 0.2 d
	1.4 ± 0.2 d
	0.9 ± 0.2 d
	1.8 ± 0.3 d

	
	35
	3.8 ± 0.4 e
	2.0 ± 0.3 e
	1.7 ± 0.3 e
	1.4 ± 0.3 e
	1.2 ± 0.2 e
	0.9 ± 0.2 e
	1.2 ± 0.2 e
	0.8 ± 0.2 e
	1.5 ± 0.3 e

	Cd 500 μg/L
	7
	5.5 ± 0.5 b
	2.8 ± 0.4 b
	2.5 ± 0.3 b
	2.0 ± 0.3 b
	1.8 ± 0.3 b
	1.4 ± 0.2 b
	1.8 ± 0.3 b
	1.2 ± 0.2 b
	2.2 ± 0.3 b

	
	14
	8.5 ± 0.7 c
	4.5 ± 0.5 c
	3.5 ± 0.4 c
	3.0 ± 0.4 c
	2.5 ± 0.3 c
	2.2 ± 0.3 c
	2.8 ± 0.4 c
	2.0 ± 0.3 c
	3.2 ± 0.4 c

	
	28
	7.0 ± 0.6 d
	3.9 ± 0.5 d
	3.1 ± 0.3 d
	2.7 ± 0.3 d
	2.2 ± 0.3 d
	1.9 ± 0.3 d
	2.5 ± 0.3 d
	1.7 ± 0.3 d
	2.8 ± 0.3 d

	
	35
	6.0 ± 0.5 e
	3.2 ± 0.4 e
	2.7 ± 0.3 e
	2.3 ± 0.3 e
	1.9 ± 0.3 e
	1.6 ± 0.3 e
	2.1 ± 0.3 e
	1.4 ± 0.3 e
	2.4 ± 0.3 e

	MPs 1 + Cd 50
	7
	6.5 ± 0.5 b
	3.2 ± 0.4 b
	3.5 ± 0.4 b
	3.2 ± 0.4 b
	2.5 ± 0.3 b
	2.2 ± 0.3 b
	2.8 ± 0.4 b
	1.8 ± 0.3 b
	3.5 ± 0.4 b

	
	14
	10.5 ± 0.8 c
	5.5 ± 0.6 c
	4.8 ± 0.5 c
	4.2 ± 0.5 c
	3.5 ± 0.4 c
	3.0 ± 0.4 c
	3.8 ± 0.4 c
	2.8 ± 0.4 c
	4.2 ± 0.5 c

	
	28
	9.0 ± 0.7 d
	4.8 ± 0.5 d
	4.2 ± 0.4 d
	3.8 ± 0.4 d
	3.2 ± 0.4 d
	2.7 ± 0.3 d
	3.4 ± 0.4 d
	2.5 ± 0.3 d
	3.9 ± 0.4 d

	
	35
	7.5 ± 0.6 e
	4.0 ± 0.5 e
	3.6 ± 0.4 e
	3.2 ± 0.4 e
	2.8 ± 0.4 e
	2.3 ± 0.3 e
	3.0 ± 0.4 e
	2.1 ± 0.3 e
	3.3 ± 0.4 e

	MPs 10 + Cd 500
	7
	8.5 ± 0.6 b
	4.5 ± 0.5 b
	4.5 ± 0.5 b
	4.2 ± 0.5 b
	3.5 ± 0.4 b
	3.0 ± 0.4 b
	3.8 ± 0.4 b
	2.5 ± 0.3 b
	4.5 ± 0.5 b

	
	14
	15.5 ± 1.0 c
	8.5 ± 0.7 c
	7.5 ± 0.6 c
	6.5 ± 0.6 c
	5.5 ± 0.5 c
	4.8 ± 0.5 c
	5.8 ± 0.6 c
	4.5 ± 0.5 c
	6.5 ± 0.6 c

	
	28
	13.5 ± 0.9 d
	7.2 ± 0.6 d
	6.5 ± 0.5 d
	5.8 ± 0.5 d
	4.9 ± 0.5 d
	4.2 ± 0.4 d
	5.2 ± 0.5 d
	3.9 ± 0.4 d
	5.8 ± 0.5 d

	
	35
	11.5 ± 0.8 e
	6.0 ± 0.6 e
	5.5 ± 0.5 e
	4.9 ± 0.5 e
	4.2 ± 0.5 e
	3.6 ± 0.4 e
	4.5 ± 0.5 e
	3.3 ± 0.4 e
	5.0 ± 0.5 e


*Values are mean ± SE (n = 3). Different letters (a, b, c, d) within the same column for each group indicate significant differences across time points (P < 0.05). Day 35 represents the final recovery period. MPs = microplastics; Cd = cadmium.*
