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Table S1. Concentrations and solvents of plant secondary metabolites investigated as experimental modulators of mitochondrial health. Abbreviations: AD, Alzheimer’s disease; 

PD, Parkinson’s disease; HD, Huntington’s disease. 
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Cell line:  
5, 10, 20, 40, 60, 80, 100 
μM;  
for 3, 6, 24 h [1] 

- 
Induction of mitochondrial 
biogenesis;  
Activation of mitophagy [1] 

- 

Water: 2.1 mg/ml [2] 
Ethanol: 2.75 mg/ml [2] 
DMF: 0.5 mg/ml [3] 
DMSO: 25 mg/ml [3] 
 

Cell line:  
1 μM; for 24 h; 
Mice:  
100 mg/kg/d;  
orally;  
for 30 days [4] 

PBS [4] 
Improvement of mitochon-
drial functions; 
Promotion of mitophagy [4] 

AD 
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Cell line:  
2, 4, 8, 16, 32 μM;  
for 6 h [5] 

DMSO [5] Regulation of mitophagy [5] PD 

Rats:  
150 mg/kg b.w.;  
intragastrically;  
for 21 days [6] 

Saline [6] 
Increase in the activity of 
mitochondrial complexes 
[6] 

Acetampirid 
toxicity 

Rats:  
200 mg/kg b.w.;  
orally;  
for 42 weeks [7] 

0.9% saline 
[7] 

Reduction of oxidative 
stress; 
Increase in the activity of 
mitochondrial complexes 
[7] 

Aging 

Rats:  
30, 100 mg/kg;  
orally;  
for 21 days [8] 

Double-
distilled 
water [8] 

Reduction of oxidative 
stress [8] 

PD 
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ffe
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C. elegans:  
10 mM;  
for 3 days [9] 

Nematode 
growth 

medium 
[9] 

Regulation of ∆Ψm and oxi-
dative stress;  
Improvement of mitochon-
drial morphology [9] 

Aging 
Water: 27.1 mg/ml [10] 
Ethanol: worse than in water 
[11] 
DMSO: better than in water 
[11] 
 

Cell line:  
256, 512 μM;  
for 1, 24 h [12] 

- 

Reduction of oxidative 
stress; 
Inhibition of mitochondrial 
apoptosis pathway [12] 

UV irradiation 



Int. J. Mol. Sci. 2024, 25, x FOR PEER REVIEW 3 of 37 
 

 

C
ap

sa
ic

in
 

(C
S)

 

C
hi

li 
pe

pp
er

s 

Cell lines:  
20, 50, 100 μM;  
for 1 h [13] 

DMSO [13] 
Decrease in mitochondrial 
respiration and ATP pro-
duction [13] 

Lung cancer 

Water: poor solubility [14] 
Ethanol: 61 mg/ml [14] 
DMSO: 61 mg/ml [14] 

Cells: 
5, 10, 20, 40, 80 μM; 
for 12 h [15] 

- 

Reduction of oxidative 
stress;  
Regulation of mitochondrial 
respiration [15] 

LPS-induced 
sepsis 
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(P

IP
) 

Pi
pe

r l
on

gu
m

 

Cell line:  
10, 20, 40 mg/l;  
for 24 h [16] 

Medium 
[16] 

Induction of oxidative 
stress; 
Induction of mitochondrial 
apoptosis pathway [16] 

Gastric  
cancer 

Water: 40 mg/l [17] 
Ethanol: 66.6 mg/ml [17] 
DMSO: high solubility [17] 

Rats:  
10 mg/kg;  
orally;  
for 15 days [18] 

- 

Reduction of oxidative 
stress;  
Inhibition of mitochondrial 
apoptosis pathway [18] 

Ischemic 
stroke 
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Rats:  
50 mg/kg/d;  
intraperitoneally;  
for 7, 14 days [19] 

Saline [19] 
Stabilisation of ∆Ψm and 
mitochondrial structure [19] 

Cerebral  
ischemia/ 

reperfusion 
injury 

Water: 10 mg/ml [20] 
Ethanol: better solubility than 
in water [20] 
DMSO: high solubility [20] 
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C. elegans:  
50, 100 μM [21] 

DMSO [21] 
Preservation of mitochon-
drial network [21]  

HD 

Data is not directly available; 
Water: limited solubility [22] 
Ethanol: high solubility [22] 
DMSO: high solubility [22] 
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Mice:  
0.05% AA = 5 mg AA in 
1kg diet; 
0.5% AA = 50 mg AA in 
1 kg diet; 
1% AA = 1000 mg AA 
in 1 kg diet [23] 

- 
Increase in basal mitochon-
drial respiration [23] 

AD 

Data is not directly available; 
Water: poor solubility [24,25] 
Ethanol: better solubility than 
in water [24,25] 
DMSO: better solubility than 
in water [24,25] 

Mice:  
100 mg/kg/d;  
intragastrically;  
for 7 days [26] 

DMSO, 
saline [26] 

Reduction of oxidative 
stress;  
Maintenance of mitochon-
drial morphology [26] 

Myocardial  
ischemia/ 

reperfusion 
injury 

Rats:  
10, 50 mg/kg;  
intraperitoneally;  
for 30 min [27] 

1% DMSO 
[27] 

Improvement of mitochon-
drial functions [27] 

Epilepsy 
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Rats:  
50 mg/kg b.w./d;  
intraperitoneally;  
for 28 days [28] 

Sunflower 
oil [28] 

Reduction of oxidative 
stress;  
Inhibition of mitochondrial 
apoptosis pathway [28] 

PD 

Data is not directly available; 
Water: poor solubility [29] 
Ethanol: better solubility than 
in water [29] 
DMSO: better solubility than 
in water [29] 
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Cell line:  
20 μM;  
for 24 h [30] 

DMSO [30]  

Inhibition of mitochondrial 
apoptosis pathway; 
Protection of ΔΨm and ETC 
proteins [30] 

Oxidative 
stress in  

neuronal cells 
Data is not directly available; 
Water: poor solubility [31] 
Ethanol: moderate solubility 
[31] 
DMSO: high solubility [31] 

A
lg

ae
 Cell line:  

80 μg/l;  
for 24 h [32] 

- 
Reduction of mitophagy 
[32] 

Oxidative 
stress in  

neuronal cells 
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Rats:  
15, 30, 45 mg/kg;  
orally;  
for 21 days [33] 

2% ethanol 
in water 

[33] 

Reduction of oxidative 
stress;  
Increase in the activity of 
mitochondrial complexes 
[33] 

PD 

Data is not directly available; 
Water: poor solubility [34] 
Ethanol: moderate solubility 
[34] 
DMSO: high solubility [34] 
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Rats:  
25, 50, 100 mg/kg/d; 
orally;  
for 40 days [35] 

- 
Reduction of oxidative 
stress;  
Protection of ΔΨm [35] 

Lead toxicity 
Water: 0.83 g/l [36] 
Ethanol: high solubility [37] 
DMSO: high solubility [38] 
 Cell line: 

100 μM;  
for 1, 24 h [39] 

Medium 
[39] 

Reduction of oxidative 
stress;  
Protection of ΔΨm [39] 

Oxidative 
stress in  

neuronal cells 
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Mice:  
30, 60 mg/kg b.w.;  
orally;  
for 14 days [40] 

1% DMSO 
[40] 

Reduction of oxidative 
stress [40] 

Chlorpyrifos 
(CPF)  

toxicity 
Data is not directly available; 
Water: poor solubility [41] 
Ethanol: better solubility than 
in water [42] 
DMSO: better solubility than 
in water [40,43] 

Cell line:  
1 μM;  
for 0.5, 1, 3,18, 24 h [43] 

DMSO [43] 

Enhancement of mitochon-
drial fusion; 
Inhibition of mitochondrial 
apoptosis pathway [43] 

PD 

Cell line:  
1 μM;  
for 18 h [44] 

DMSO [44] 
Induction of mitochondrial 
biogenesis [44] 

PD 
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Cells: 
10, 25, 50 mM; 
for 4 h [45] 

0.05% 
DMSO [45] 

Reduction of oxidative 
stress; 
Regulation of ∆Ψm [45] 

Benzene  
toxicity 

Water: 683.7 mg/L [46] 
Ethanol: moderate solubility 
[47] 
DMSO: high solubility [48] 

G
en

ip
in
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ac

t Cells:  
10 μM;  
for 24 h [49] 

H2O,  
acetonitrile 
with 0.1% 

formic acid 
[49] 

Modulation of oxidative 
phosphorylation [49] 

PD 

Water: less than 1mg/ml [50] 
Ethanol: moderate solubility 
[51]  
DMSO: potential solubility 
[52] 
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Mice:  
10 mmol/l = 0.4 μl/eye;  
intraocularly;  
Cell line:  
to 1 μmol/l;  
for 1-14 days [53] 

Penicillin-
streptomy-

cin solu-
tion (PBS) 

[53] 

Reduction of oxidative 
stress [53] 

Diabetic  
retinopathy 
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) Cell line:  
5, 10, 20 μg/ml;  
for 24 h [54] 

Ethanol,  
distilled  

water [54] 

Reduction of oxidative 
stress;  
Inhibition of mitochondrial 
apoptosis pathway [54] 

AD 

Data is not directly available; 
Water: poor solubility [55] 
Ethanol: high solubility [55] 
DMSO: potential solubility 
[55] 
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 Rats:  

10, 30 mg/kg/d;  
orally;  
for 4 months; 
Cell line:  
25, 50 μg/ml;  
for 12 + 48 h [56] 

Water [56] 

Improvement of mitochon-
drial morphology;  
Regulation of mitochondrial 
dynamics;  
Reduction of oxidative 
stress [56] 

Aging 

Data is not directly available; 
Water: high solubility [57] 
Ethanol: high solubility [57] 
DMSO: potential solubility 
[55] 
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Cell line:  
125, 250, 500 μg/ml;  
for 24 h [58] 

PBS [58] 

Destruction of mitochon-
drial morphology; 
Induction of mitochondrial 
apoptosis pathway [58] 

Liver cancer 

Data is not directly available; 
Water: high solubility [59] 
Ethanol: high solubility [60] 
DMSO: potential solubility 
[55] 
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C. elegans:  
25, 50, 100, 200 μM;  
for 24, 48, 72 h [61] 

- 

Reduction of oxidative 
stress;  
Induction of mitophagy [62]  
Promotion of mitochondrial 
biogenesis [61] 

HD 

Data is not directly available; 
Water: poor solubility [62] 
Ethanol: potential solubility 
[63] 
DMSO: high solubility [55] 
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Cells:  
0.1, 1, 10 μM;  
for 4 h [64] 

Saline [64] 

Reduction of oxidative 
stress;  
Inhibition of complex I  
activity [64] 

Brain  
ischemia 

Data is not directly available; 
Water: limited solubility [65]  
Ethanol: moderate solubility 
[66] 
DMSO: high solubility [66] 

Cells:  
10 μM;  
for 1 h, for 15 min; 
Mice:  
50 mg/kg;  
Intraperitoneally;  
for 14, 28 days [67] 

- 

Reduction of oxidative 
stress;  
Stabilisation of mPTP and 
∆Ψm;  
Inhibition of mitochondrial 
apoptosis pathway [67] 

Ischemia/ 
reperfusion 

injury 
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 Mice:  
100 mg/kg;  
intraperitoneally;  
for 5 weeks [68] 

Saline [68] 

Reduction of oxidative 
stress;  
Promotion of mitophagy 
[68] 

PD 

Water: < 1 mg/ml [69] 
Ethanol: moderate solubility 
[70] 
DMSO: high solubility [71] 
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Rats:  
40, 80 mg/kg/d;  
by gavage;  
for 28 days [72] 

Saline [72] 

Improvement of mitochon-
drial ultrastructure;  
Promotion of mitophagy;  
Inhibition of mitochondrial 
apoptosis pathway [72] 

Myasthenia 
gravis 

Mice:  
20 mg/kg/d; 
for 6 weeks; 
Cell line:  
50, 100 μM;  
for 24 h [73] 

- 

Reduction of oxidative 
stress;  
Improvement of mitochon-
drial morphology;  
Enhanced mitochondrial bi-
ogenesis [73] 

Diabetic 
nephropathy 

Rats:  
30, 90 mg/kg/d;  
intraperitoneally; 
for 16-20 months [74] 

1% sodium 
carboxyl 
methyl-
cellulose 

[74] 

Increase in  activities of 
complexes I, II, III, and IV 
[74] 

Aging 

Rats:  
60 mg/kg/d;  
intragastrically;  
for 12 weeks [75] 

Saline [75] 

Improvement of mitochon-
dria morphology;   
Reduction of oxidative 
stress;  
Increase in  activities of 
complexes I, II, III and IV 
[75] 

Diabetic  
peripheral 

neuropathy 
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Mice:  
20 mg/kg/d;  
for 6 weeks [76] 

5% DMSO, 
2% Tween-
20 in PBS 

[76] 

Reduction of oxidative 
stress;  
Inhibition of mitochondrial 
apoptosis pathway [76] 

AD Data is not directly available; 
Water: poor solubility [77] 
Ethanol: moderate solubility 
[78] 
DMSO: high solubility [71] 

Mice:  
5, 10, 20 mg/kg;  
intraperitoneally;  
for 3 days [79] 

DMSO, 
2% Tween-
20 in PBS 

[79] 

Inhibition of mitochondrial 
apoptosis pathway [79] 

Ischemic 
stroke 
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Cell line:  
75 μM EVOO;  
(2/1, 1/1, 1/2) OleA/HT 
molar ratios;  
for 24 h [80] 

OleA - 
DMSO; 

HT – water 
[80] 

Reduction of oxidative 
stress [80] 

AD 

Data is not directly available; 
Water: poor solubility [81] 
Ethanol: moderate solubility 
[82] 
DMSO: likely high solubility 
[83] 
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) Rats:  

50 mg/kg; orally;  
for 14 days [84] 

Saline [84] 
Reduction of oxidative 
stress [84] 

PD 

Water: 10 mg/l [85] 
Ethanol: high solubility [86] 
DMSO: > 100 mg/ml [87] 

Cell line:  
1, 10, 20, 50, 100 μM;  
for 4 + 24 h; 
Rats:  
30 mg/kg;  
for 14 days [88] 

DMSO [88] 

Reduction of oxidative 
stress;  
Improvement of mitochon-
drial structure;  
Induction of mitophagy [88] 

PD 
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Cell line:  
20, 40, 80 μM;  
for 24 h [89] 
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Reduction of oxidative 
stress; 
Regulation of mitochondrial 
dynamics [89] 

Alcoholic liver 
disease 
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Cell line:  
12.5, 20, 25 μM;  
for 24 h; 
Danio rerio:  
10, 20, 40 μM;  
for 72 h [90] 

DMSO [90] 

Cell line:  
reduction of oxidative 
stress; 
Danio rerio:  
regulation of PD-related 
genes [90] 

PD 

Water: 500 mg/l [85] 
Ethanol: 4.38 μg/ml [91] 
DMSO: higher solubility than 
in water [92] 

Cell line:  
20, 40, 60, 80, 100 μM;  
for 24 h;  
Rats:  
40 mg/kg b.w.;  
orally;  
for 21 days [93] 

Saline [93] 
Reduction of oxidative 
stress [93] 

PD 

Cell line:  
100, 200, 400, 800 μM;  
for 24, 48, 72 h [94] 

- 
Promotion of mitochondrial 
apoptosis pathway [94] 

Lung cancer 

Mice:  
100 mg/kg/d;  
orally;  
for 10 months [95] 

Carbox-
ymethyl-
cellulose  
sodium  
solution 

[95] 

Regulation of mitochondrial 
dynamics [95] 

Aging 
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C. elegans:  
100 μM;  
for 15 days [96] 

DMSO [96] 
Mitochondrial uncoupling 
[96] 

Aging  
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Cell line:  
sterubin – 2.5 μM;  
fisetin – 5 μM;  
for 16 h (overnight) [97] 
 

0.2%  

ethanol  

Reduction of oxidative 
stress; 
Regulation of mitochondrial 
dynamics; 
Enhancement in mitochon-
drial bioenergetics [97] 

Ferroptosis 
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Cell line, cells:  
0.01, 1, 10, 20, 25, 30, 40, 
50, 60, 80, 100 μM;  
for 2, 24 h [98] 

DMSO [98] 

Reduction of oxidative 
stress; 
Preservation of mitochon-
drial morphology [98] 

Iron toxicity 

Data is not directly available; 
Water: moderate solubility 
[99] 
Ethanol: moderate solubility 
[99] 
DMSO: moderate solubility 
[98] 
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 Rats:  

50, 100 mg/kg;  
intraperitoneally;  
for 21 days [100] 

0.5% 
DMSO, 
normal  

saline [100] 

Reduction of oxidative 
stress; 
Enhancement of complex 
I/II activity [100] 

Neurodegen-
eration 

Data is not directly available; 
Water: poor solubility [101]  
Ethanol: moderate solubility 
[101] 
DMSO: better solubility than 
in ethanol [102] 
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Mice:  
70, 140, 280 mg/kg; 
orally;  
for 7 days [103] 

0.5% so-
dium car-
boxyme-

thyl cellu-
lose [103] 

Reduction of oxidative 
stress; 
Promotion of mitophagy 
[103]  

PD 

Water: 0.4 mg/100 ml [104] 
Ethanol: poor solubility [105] 
DMSO: high solubility [105] 

Mice:  
70, 140, 280 mg/kg/d; 
intragastrically;  
for 24 days [106] 

0.5%  
sodium 
carbox-
ymethyl  
cellulose 

[106] 

Reduction of oxidative 
stress;  
Inhibition of mitochondrial 
apoptosis pathway; 
Regulation of mitochondrial 
dynamics and morphology 
[106] 

PD 

Cell line:  
1, 5, 10 μM;  
for 12 h [107] Medium 

[107] 

Reduction of oxidative 
stress; 
Regulation of mitochondrial 
dynamics and morphology 
[107] 

Oxidative 
stress in  

neuronal cells 
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Cell line:  
50, 100 μM;  
for 24 h [108] 

DMSO 
[108] 

Inhibition of mitochondrial 
rupturing [108] 

AD 

Cell line:  
50, 100 μM;  
for 24 h [109] 

0.1% 
DMSO 
[109] 

Induction of mitochondrial 
apoptosis pathway [109] 

Oral cancer 
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b 
Cell line:  
1, 2.5, 5 μM;  
for 6, 24 h [110] 

DMSO 
[110] 

Enhancement of mitochon-
drial complexes I and II  
activities; 
Increase in the number of 
contacts between mitochon-
dria and ER [110] 

- 

Water: 0.4 mg/l [85] 
Ethanol: moderate solubility 
[111] 
DMSO: high solubility [85] 

Cells:  
1, 10, 50 μM;  
for 24 h [112] 

DMSO 
[112] 

Decrease in apoptosis;  
Promotion of mitochondrial 
autophagy [112] 

Cardiotoxicity 

Cell line:  
10, 20, 30, 40, 50, 60, 70, 
80 μM;  
for 24, 48 h [113] 

DMSO, 
complete 
medium 

[113] 

Promotion of mitochondrial 
apoptosis pathway;  
Disruption of mitochondrial 
functions [113] 

Gastric cancer 

Cells:  
0.5 μg/ml;  
for 12 + 24 h [114] 

Medium 
[114] 

Regulation of ATP produc-
tion and mitochondrial  
dynamics [114] 

Ammonia  
poisoning 
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Cell line:  
0.1, 0.5 mg/ml;  
for 1, 24 h [115] 

DMSO 
[115] 

Reduction of oxidative 
stress;  
Downregulation of PD-re-
lated genes;  
Inhibition of mitochondrial 
apoptosis pathway [115] 

PD 

Data is not directly available; 
Water: high solubility [116] 
Ethanol: high solubility [116] 
DMSO: moderate solubility 
[115]  
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) Mice:  
50 mg/kg/d;  
orally;  
for 28 days [117] 

Saline [117] 

Increase in mitochondrial 
enzymes activity; 
Inhibition of mitochondrial 
apoptosis pathway [117] 

PD 
Water: 4.93 μg/ml [118] 
Ethanol: high solubility [119] 
DMSO: high solubility [119] 

H
es

pe
re

tin
 (H

st
) 

Cell lines:  
25, 50,100, 200, 300, 400, 
600, 800 μM;  
for 24, 48 h [120] 

DMSO 
[120] 

Enhancement of oxidative 
stress;  
Induction of mitochondrial 
apoptosis pathway [120] 

Bladder  
cancer 

Water: 4.5 μmol/l [121] 
Ethanol: 87 mmol/l [121] 
DMSO: 5 mg/ml [122] Cell line:  

20, 40 μM;  
for 4, 24 h [123] 

0.1% 
DMSO 
[123] 

Improvement of mitochon-
drial functions; 
Promotion of mitophagy 
[123] 

Nonalcoholic 
fatty liver  

disease 
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 Cell line:  

Catechins:  
3.15, 6.25, 12.5, 25, 50, 
100, 200 μM;  
GCG:  
50, 100 μM [124] 

DMSO 
[124] 

Reduction of oxidative 
stress [124] 

Oxidative 
stress in  

neuronal cells 

Data is not directly available; 
Water: partial solubility [125] 
Ethanol: high solubility [125] 
DMSO: high solubility [124] 
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Cell line:  
5 μmol/l for 24 h +  
5 μmol/l for 48 h [126] 

DMSO 
[126] 

Inhibition of mitochondria-
related autophagy [126] 

Neuronal  
injury 

Water: 15 μg/ml [127] 
Ethanol: 188 mg/l [128] 
DMSO: high solubility 
[126,129] 

Cells:  
0.1, 1, 10 μM; 
for 24 h [130] 

Medium 
[130] 

Reduction of oxidative 
stress; 
Inhibition of mitochondrial 
apoptosis pathway [130] 

Intervertebral 
disc  

degeneration 

Cell line:  
10, 20 μM;  
for 24 h [129]; 

DMSO, 
medium 

[129] 

Promotion of mitochondrial 
apoptosis pathway;  
Induction of oxidative stress 
[129] 

Breast cancer 
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Cell line:  
β-asarone: 36 μM;  
ICA: 6 μM;  
for 12 h;  
Mice:  
β-asarone: 15 mg/kg/d; 
ICA: 20 mg/kg/d;  
for 4 weeks [131] 

- 

Induction of mitophagy 
[131]; 
β-Asarone: 
Ability to cross the blood-
brain barrier [132] 

AD 

β-Asarone : 
Data is not directly available; 
Water: poor solubility [133] 
Ethanol: better solubility than 
in water [133] 
DMSO: better solubility than 
in water [134] 
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C. elegans:  
2.5, 5, 10, 25, 50 μM;  
for different time  
periods [135] 

DMSO, 
E.coli OP50 

[135] 

Reduction of oxidative 
stress;  
Preservation of mitochon-
drial morphology [135] 

Aging Water: 12.5 μg/ml [136] 
Ethanol: better solubility than 
in water [137] 
DMSO: better solubility than 
in water [135] 

Cells:  
4 μM;  
for 12 h [138] 

- 

Reduction of oxidative 
stress;  
Elevation of mitochondrial 
mass and ∆Ψm [138] 

Osteoarthritis 

M
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 Cell line:  
0.01, 0.03, 0.1, 0.2, 0.3, 
0.4, 0.5, 0.75, 1, 3, 10 
μM;  
for 24, 48 h [139] 

20% etha-
nol in PBS 

[139]  

Inhibition of complex I  
activity;  
Induction of mitophagy; 
Decrease of ∆Ψm [139]; 

Melanoma 

Data is not directly available; 
Water : poor solubility [136] 
Ethanol: moderate solubility 
[140] 
DMSO: moderate solubility 
[140] 
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 Cell line:  
7.5, 10 μM;  
for 8, 24 h [141] 

- 
Induction of mitochondrial 
apoptosis pathway [141] 

Cancer 

Data is not directly available; 
Nanocarrier systems and  
optimizing solvent composi-
tions can significantly  
enhance solubility [142] 
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Rats:  
50 mg/kg b.w.;  
orally;  
for 28 days [143] 

Water 
[143] 

Reduction of oxidative 
stress; 
Inhibition of mitochondrial 
apoptosis pathway [143] 

PD 

Water: 300 g/l [144] 
 

Rats:  
50 mg/kg b.w.;  
intraperitoneally; 
30 min before and 6 
and 18 h after post-TBI 
[145] 

0.9% sterile 
normal  

saline [145] 

Reduction of oxidative 
stress;  
Inhibition of apoptosis 
pathway;  
Enhancement of mitochon-
drial biogenesis [145] 

Traumatic 
brain injury 

Cell line:  
25, 50, 100, 200 μM; 
for 24 h [146] 

Medium 
[146] 

Induction of mitochondrial 
apoptosis pathway [146] 

Bladder  
cancer 

Re
sv

er
at

ro
l (

R
SV

) 

G
ra

pe
s,

 b
er

ri
es

, 
pe

an
ut

s,
 h

er
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 Rats:  
10, 30, 50 mg/kg;  
for 24 h; 
Cell line:  
1, 10, 25, 50, 75, 100 M; 
for 1 h [147] 

DMSO, 
0.9% saline 

[147] 

Reduction of oxidative 
stress; 
Improvement of mitochon-
drial morphology and  
functions [147] 

Sepsis-in-
duced cardio-

myopathy 

Water: 0.05 mg/ml [148] 
Ethanol: 50 mg/ml [148] 
DMSO: 16 mg/ml [148] 
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Cells:  
5, 20 μM;  
for 24 h [149] 

DMSO 
[149] 

Reduction of oxidative 
stress; 
Elevation of mitochondrial 
content;  
Promotion of mitophagy 
[149] 

Myocardial  
ischemia/ 

reperfusion 
injury 

Carassius gibelio:  
500 mg/kg;  
3 times/day;  
for 8 weeks [150] 

- 

Reduction of oxidative 
stress; 
Regulation of mitochondrial 
dynamics [150] 

Lipopolysac-
charide (LPS)-
induced liver 

injury 

Cell line:  
20 μM; for 2 h; 
Rats:  
200 mg/kg b.w./d;  
by gavage;  
for 50 days [151] 

Water 
[151] 

Enhancement of mitochon-
drial biogenesis;  
Improvement of mitochon-
drial morphology [151] 

Spontaneous 
intracerebral 
hemorrhage 

Drosophila melanogaster:  
15, 30, 60 mg/kg diet; 
for 10 days [152] 

2%  
ethanol 

[152] 

Reduction of oxidative 
stress;  
Elevation of mitochondrial 
content [152] 

PD 

Cell line:  
6, 12 μg/ml;  
for 48 h [153] 

DMSO 
[153] 

Reduction of oxidative 
stress;  
Activation of mitochondrial 
apoptosis pathway [153] 

Colorectal 
cancer 
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Rats:  
25 mg/kg/d;  
orally;  
for 30 days [154] 

- Reduction of oxidative 
stress [154] 

Cerebral  
ischemia/ 

reperfusion 
injury 

Water: 21 mg/l [155]  
Ethanol: 50 g/l [155]  
DMSO: 16 g/l [155] 

Mice:  
10 mg/kg;  
for 72h;  
Cell line:  
5 μM;  
for 4 + 24 h [156] 

DMSO, 
saline [156] 

Mice:  
Inhibition of mitochondrial 
apoptosis pathway;  
Cell line:  
Regulation of mitochondrial 
dynamics and morphology 
[156] 

Secondary 
brain injury 

after  
intracerebral 
hemorrhage 

Cell line:  
20, 40, 80,100 μM;  
for 24, 48, 72 h [157] 

DMSO 
[157] 

Induction of oxidative 
stress;  
Promotion of mitochondrial 
apoptosis pathway [157] 

Glioma 
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Cell line:  
10, 25, 50 μM;  
for 4 h [158] 

DMSO 
[158] 

Inhibition of mitochondrial 
apoptosis pathway;  
Regulation of mitochondrial 
dynamics [158]; 

Fluoride  
toxicity 

Water: 0.111 mg/ml [159] 
Ethanol: poor solubility [160] 
DMSO: high solubility [161] Cell line:  

20 μM;  
for 1 + 24 h [162] 

DMSO 
[162] 

Inhibition of mitochondrial 
apoptosis pathway;  
Reduction of oxidative 
stress [162] 

Oxidative 
stress 
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Mice:  
10, 20, 40 mg/kg b.w.; 
intraperitoneally; 
twice/day for 7 days + 
once/day for 5 days 
[163] 

2% Tween-
80 

in saline 
[163] 

Regulation of mitochondrial 
morphology, dynamics and 
functions;  
Induction of mitophagy 
[163] 

PD 

Cells:  
100, 500 μM/ml;  
for 24, 48 h [164] 

PBS [164] 

Improvement of mitochon-
drial morphology and  
functions;  
Inhibition of mitochondrial 
apoptosis pathway [164] 

Intervertebral 
disc  

degeneration 
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 Cell line:  
1, 10 μM;  
for 24 h [165] 

DMSO 
[165] 

Enhancement of OXPHOS 
and mitochondrial  
biogenesis [165] 

AD 

Data is not directly available; 
Water: poor solubility [166] 
Ethanol: high solubility [166] 
DMSO: high solubility [166] 

Cell line:  
2, 10, 20, 30 μM;  
for 2, 24 h; 
Tissues:  
30 μM;  
for 2 h [167] 

- 
Induction of mitophagy;  
Restoration of ∆Ψm [167] 

Aging 

Cells:  
6.25, 12 μM;  
for 24 h [168] 

DMSO 
[168] 

Enhancement of respiration;  
Induction of mitophagy 
[168] 

Osteoarthritis 
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Humans:  
500, 1000 mg/d;  
orally;  
for 120 days [169] 

- 
Induction of mitophagy; 
Stimulation of ETC en-
zymes activity [169] 

Aging 
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 +
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 te

a Mice: 
UA: 2.5 mg/kg b.w.; 
EGCG: 25 mg/kg b.w.; 
intraperitoneally;  
3 times/week for 4 
months [170] 

UA – 
DMSO 

EGCG – 
H2O [170] 

Reduction of oxidative 
stress;  
Improvement of mitochon-
drial dynamics and  
functions [170] 

AD Data is not directly available 
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 Cell line:  

0.5, 1, 2, 5 μM;  
for 6 – 24 h [171] 

DMSO 
[171] 

Reduction of oxidative 
stress;  
Inhibition of mitochondrial 
apoptosis pathway;  
Increase in mitochondrial 
enzymes activity [171] 

CPF and LPS 
cytotoxicity 

Water: 2.55 mg/ml [172] 
Ethanol: 20 mg/ml [172] 
DMSO: high solubility [171] 

Rats:  
5 mg/kg/dose;  
intraperitoneally;  
2 doses;  
24, 48 h [173] 

DMSO, 
PBS  
[173] 

Reduction of oxidative 
stress [173] 

Epilepsy 

Cells:  
5 μM;  
for 72 h [174] 

0.01% 
DMSO 
[174] 

Enhancement of coupling 
efficiency [174] 

Fragile  
X-Associated 

Tremor/Ataxia 
Syndrome 
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Mice:  
200 mg/kg/d;  
orally;  
for 21 days [175] 

2.5% 
DMSO 
[175] 

Reduction of oxidative 
stress [175] 

PD 

Data is not directly available; 
Water: limited solubility [176] 
Ethanol: high solubility [176] 
DMSO: high solubility [175] 
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Cell line:  
5, 10 μM;  
for 1 h + 16 h [177] 

0.2%  
ethanol  

[177] 

Reduction of oxidative 
stress;  
Promotion of mitochondrial 
biogenesis;  
Regulation of mitochondrial 
dynamics [177] 

Ferroptosis 

Data is not directly available; 
Water: poor solubility [178] 
Ethanol: high solubility [178] 
DMSO: high solubility [178] 
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