International Journal of K\
() .
E Molecular Sciences MD\P»

Supplementary Information

Plant Secondary Metabolites as Modulators of Mitochondrial Health: An Overview of
Their Antioxidant, Anti-Apoptotic, and Mitophagic Mechanisms

Julia Anchimowicz !, Piotr Zielonka ! and Slawomir Jakiela +*

1 Department of Physics and Biophysics, Institute of Biology, Warsaw University of Life Sciences, 02-787 Warsaw, Poland; julia_anchimowicz@sggw.edu.pl (J.A.); piotr_zielonka@sggw.edu.pl (P.Z.)
* Correspondence: slawomir_jakiela@sggw.edu.pl (S.]J.); +48-22-593-8626;

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.

o ° Solvent
8 § v g ® . .
B > g o Concentrations and used in ex- . . . .
S 8 % = . . Mechanism of action Condition Solubility
& g < g S experimental models | perimental
S o
models
. Cell line: ) . )
S Induction of mitochondrial
2 8 B 8 |5 10,2040, 60, 80, 100 ) )
2 % == - biogenesis; -
5§ S 3| Activation of mitophagy [1]
E o ctivation of mitopha )
'?; S § & for 3, 6,24 h [1] phagy Water: 2.1 mg/ml [2]
g g E T ER Ethanol: 2.75 mg/ml [2]
ore m N . .
< 3E | &5 % g e DMEF: 0.5 mg/ml [3]
= 5 2 £ S 5 3 |1uM;for24h;
< F s 53 F Mi Improvement of mitochon- DMSO: 25 mg/ml [3]
= = ice:
5 5% B PBS[4] | drial functions; AD
S £ .o § | 100mg/kg/d; ] )
T S 5§ = Promotion of mitophagy [4]
& 5 § & |onlly;
=
e for 30 days [4]
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Caffeine

(Cof)

Coffea, Tea, Cocoa

Cell line:
2,4,8,16, 32 uM; DMSO [5] | Regulation of mitophagy [5] PD
for 6 h [5]
Rats:
Increase in the activity of
150 mg/kg b.w.; Acetampirid
] - Saline [6] | mitochondrial complexes o
intragastrically; (6] toxicity
for 21 days [6]
Reduction of oxidative
Rats:
stress;
200 mg/kg b.w; 0.9% saline . . .
Increase in the activity of Aging
orally; [7] : .
mitochondrial complexes
for 42 weeks [7]
[7]
Rats:
Double- ) o
30, 100 mg/kg; Reduction of oxidative
distilled PD
orally; stress [8]
water [8]
for 21 days [8]
C o Nematode | Regulation of AWm and oxi-
. elegans:
- eesins growth dative stress; . Water: 27.1 mg/ml [10]
10 mM; Aging
medium | Improvement of mitochon- Ethanol: worse than in water

for 3 days [9]

[

drial morphology [9]

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

Reduction of oxidative
stress;
Inhibition of mitochondrial

apoptosis pathway [12]

UV irradiation

[11]
DMSO: better than in water
[11]
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Cell lines: Decrease in mitochondrial
" 20, 50, 100 uM; DMSO [13] | respiration and ATP pro- Lung cancer
g qé for 1 h[13] duction [13] Water: poor solubility [14]
é 8 g Cell Reduction of oxidative Ethanol: 61 mg/ml [14]
= = ells:
S = — stress; LPS-induced | DMSO: 61 mg/ml [14]
o 5, 10, 20, 40, 80 uM; - ) ) . .
Regulation of mitochondrial sepsis
for 12 h [15] o
respiration [15]
Induction of oxidative
Cell line:
Medium stress; Gastric
10, 20, 40 mg/1;
= [16] Induction of mitochondrial cancer
Y S for 24 h [16] i Water: 40 mg/1 [17]
£ 2 RS apoptosis pathway [16]
(=} .
g = = Rt Redudti  oxidati Ethanol: 66.6 mg/ml [17]
=S s: eduction of oxidative
& 2 nas DMSO: high solubility [17]
~ 10 mg/kg; stress; Ischemic
orally; Inhibition of mitochondrial stroke
for 15 days [18] apoptosis pathway [18]
< S 2 | Rats: Cerebral Water: 10 mg/ml [20]
@ s o
2 % § 2 N 8 |50 mg/kg/d; Saline [19] Stabilisation of AWm and ischemia/ Ethanol: better solubility than
S 3 T 4 aline
é E § S § intraperitoneally; mitochondrial structure [19] reperfusion | in water [20]
= 48]
= & | for 7, 14 days [19] injury DMSO: high solubility [20]
@ L @ " Data is not directly available;
.é % E % § C. elegans: DMSO [21] Preservation of mitochon- HD Water: limited solubility [22]
o — ~— = <2
&, = g I~ :%i 50, 100 pM [21] drial network [21] Ethanol: high solubility [22]
o B
= ~ =

DMSO: high solubility [22]
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Mice:
0.05% AA =5mg AAin
1kg diet; . )
) Increase in basal mitochon-
0.5% AA =50 mg AA in - ] o AD
. drial respiration [23]
1 kg diet;
2 < 1% AA = 1000 mg AA Data is not directly available;
< § in 1 kg diet [23] Water: poor solubility [24,25]
e 2 : 1
g § Mice: Reduction of oxidative Myocardial Ethanol: better solubility than
'% g 100 mg/kg/d; DMSO, stress; ischemia/ in water [24,25]
31; ] intragastrically; saline [26] | Maintenance of mitochon- reperfusion DMSO: better solubility than
for 7 days [26] drial morphology [26] injury in water [24,25]
Rats:
10, 50 mg/kg; 1% DMSO | Improvement of mitochon- .
. . v ) ] Epilepsy
intraperitoneally; [27] drial functions [27]
for 30 min [27]
<
S =
e |sf¢
& R Data is not directly available;
5 S g ata 1s not directly available;
>
_T<|’ § _§ §' § Rats: Reduction of oxidative Water: poor solubility [29]
=~ = =
= s 3 S 5 50 mg/kg b.w./d; Sunflower | stress; PD Ethanol: better solubility than
IS
g 5 § § § intraperitoneally; oil [28] Inhibition of mitochondrial in water [29]
— V:
2 § s = §_ for 28 days [28] apoptosis pathway [28] DMSO: better solubility than
2 s S §@ .
g 53 8 in water [29]
© 5
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) . Inhibition of mitochondrial Lo
& Cell line: . Oxidative
- = 20 UM DMSO [30] apoptosis pathway; . .
< ; stress in : : : .
% g f 24 o Protection of AWm and ETC . Data is not directly available;
=1 = or [30] proteins [30] neuronal cells | Water: poor solubility [31]
% Ethanol: moderate solubility
S
E ° Cell line: Reducti ¢ mitooh. Oxidative [31]
7 eduction of mitopha - hi ili
2 ED 80 gl i phagy stress in DMSO: high solubility [31]
< [32]
for 24 h [32] neuronal cells
2 = Reduction of oxidative Data is not directly available;
n S Rats: .
= = 2% ethanol | stress; Water: poor solubility [34]
= 5 15, 30, 45 mg/kg; ) . . i
5 = it in water | Increase in the activity of PD Ethanol: moderate solubility
@ orally;
% 3 Y [33] mitochondrial complexes [34]
5 = for 21 days [33] . -
= ) [33] DMSO: high solubility [34]
Rats:
Reduction of oxidative
~ 25, 50, 100 mg/kg/d; .
~ - stress; Lead toxicity
< o orally; Water: 0.83 g/1 [36]
J S Protection of AWm [35] . L
= R for 40 days [35] Ethanol: high solubility [37]
g S DMSO: high solubility [38]
g ~ Cell line: ] Reduction of oxidative Oxidative
3 Medium .
@] 100 uM; [39] stress; stress in
for 1,24 h [39] Protection of AWm [39] neuronal cells
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Mice:
. . Chlorpyrifos
30, 60 mg/kg b.w; 1% DMSO | Reduction of oxidative (CPF)
orally; [40] stress [40] foxicity
oxici
@ 8 for 14 days [40] Data is not directly available;
= %)
o S 3 . .1s
g S = , Enhancement of mitochon- Water: poor solubility [41]
3 % % %z DS 13 drial fusion; oo Ethanol: better solubility than
Q = ; .
z £ s ¢ 3 05,1, 3,18, 24 h [43] Inhibition of mitochondrial in water [42]
S = or U.o, 1, 95,10, . HH
% S apoptosis pathway [43] DMSO: better solubility than
v & in water [40,43]
Cell line:
Induction of mitochondrial
1 uM; DMSO [44] | , PD
biogenesis [44]
for 18 h [44]
(9]
Z = . & Water: 683.7 mg/L [46
= 88 2 | Cells: Reduction of oxidative g/l 14¢] .
= . o 0.05% Benzene Ethanol: moderate solubility
o g =2 8 10, 25, 50 mM; stress; o
i 2 Y DMSO [45] ) toxicity [47]
g £ S § |fordah[45] Regulation of AWm [45] , -
NS < > DMSO: high solubility [48]
- =
’U:\ -

q':) = 3 H:0, Water: less than 1mg/ml [50]
= S g § + | Cells: acetonitrile . L Ethanol: moderate solubility
8. 5 2 = & . Modulation of oxidative
E £ % T E |10um; with 0.1% , PD [51]

& & 85 £ 3 ... | phosphorylation [49] i .
=g 8 for 24 h [49] formic acid DMSO: potential solubility

e Q

&5 3 [49] [52]

2 5
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apoptosis pathway [58]

[55]

Mice:
Penicillin-
< 8 10 mmol/1 = 0.4 pl/eye; trent
3 streptomy-
S é ’*g intraocularly; ) P | y Reduction of oxidative Diabetic
= g cin solu-
s § & Cell line: . stress [53] retinopathy
O g tion (PBS)
= to 1 umol/l; [53]
for 1-14 days [53]
= e ) o Data is not directly available;
S 2 ~ E ) Reduction of oxidative .
é S & S § ~ Cell line: Ethanol, . Water: poor solubility [55]
= 2 stress;
S 30 SRR 5,10, 20 pg/ml; distilled AD Ethanol: high solubility [55]
= 2w O losps . .
S 9 & s S B Inhibition of mitochondrial _ -
5o 'g S for 24 h [54] water [54] ) DMSO: potential solubility
a O &0 apoptosis pathway [54] (5]
o~ Rats:
£ Improvement of mitochon- ) _ )
= 3 10, 30 mg/kg/d; ] Data is not directly available;
o o o) drial morphology;
S ¥ @ orally; Water: high solubility [57]
. T g 2 Regulation of mitochondrial ) ] =
e ’g 2 g S for 4 months; Water [56] d . Aging Ethanol: high solubility [57]
S RSy ) namics; , .
g g o & & Cell line: Y . o DMSO: potential solubility
a2 g S 5 Reduction of oxidative
[E § S 25, 50 pg/ml; stress [56] (53]
& for 12 + 48 h [56]
S S
B B @ i ) Data is not directly available;
g s -8 . Destruction of mitochon- ) .
S & 5 Cell line: drial hol Water: high solubility [59]
§ = S rial morphology;
= 2 B~ 125, 250, 500 pg/ml; PBS [58] photosy Liver cancer | Ethanol: high solubility [60]
-3 g -3 Induction of mitochondrial
§ g § for 24 h [58] DMSO: potential solubility
2 3 2
= =
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S =
= g —
% ) % Reduction of oxidative Data is not directly available;
< S . . ) T
% ) % C. elegans: stress; Water: poor solubility [62]
.'% —% £ 25, 50, 100, 200 uM; - Induction of mitophagy [62] HD Ethanol: potential solubility
g g § for 24, 48,72 h [61 Promotion of mitochondrial [63]
2 g =
E :: E biogenesis [61] DMSO: high solubility [55]
>< —
g &
A
Reduction of oxidative
Cells: .
) stress; Brain
0.1,1,10 pM; Saline [64] o ) )
Inhibition of complex I ischemia
for 4 h [64] o
activity [64]
I Data is not directly available;
0~
D) 50 Cells: Water: limited solubility [65]
i) g g Reduction of oxidative -
8 § 2 10 uM; Ethanol: moderate solubility
= ~ . stress; .
& for 1 h, for 15 min; Ischemia/ [66]
=i Stabilisation of mPTP and _ _ »
O Mice: - A reperfusion | DMSO: high solubility [66]
m;
50 mg/ke; injur
8 g Inhibition of mitochondrial oy
Intraperitoneally; .
apoptosis pathway [67]
for 14, 28 days [67]
j%(; S o § 2 § Mice: Reduction of oxidative Water: <1 mg/ml [69]
o= T 3 S = |100mg/ke; stress; Ethanol: moderate solubilit
5 2 ¥E P & 8 Saline [68] ‘ _ PD Y
g = £ § £ L |intraperitoneally; Promotion of mitopha [70]
£ 3 22 Z 5 p y phagy
<OB - 2 £ | for 5 weeks [68] [68] DMSO: high solubility [71]
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Improvement of mitochon-
Rats: drial ultrastructure;
40, 80 mg/kg/d; Promotion of mitophagy; Myasthenia

Saline [72] | . . . .
by gavage; Inhibition of mitochondrial gravis
for 28 days [72] apoptosis pathway [72]
Mice: Reduction of oxidative
20 mg/kg/d; stress;
for 6 weeks; Improvement of mitochon-
. . Diabetic
Cell line: - drial morphology; N N
50, 100 uM; Enhanced mitochondrial bi- | "¢P TOPtY
for 24 h [73] ogenesis [73]
1% sodium
Rats:
carboxyl | Increase in activities of
30, 90 mg/kg/d; .
. . methyl- | complexes I, II, III, and IV Aging
intraperitoneally;
cellulose | [74]
for 16-20 months [74]
[74]

Improvement of mitochon-

dria morphology;
Rats:

Reduction of oxidative Diabetic
60 mg/kg/d; _ .
) ) Saline [75] | stress; peripheral
intragastrically; ) o

Increase in activities of neuropathy
for 12 weeks [75]

complexes L, II, IIl and IV
[75]
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) 5% DMSO, | Reduction of oxidative
o Mice:
p~ 2% Tween- | stress; ) ] )
J B 20 mg/kg/d; ] o ) ) AD Data is not directly available;
= = 20in PBS | Inhibition of mitochondrial
° N for 6 weeks [76] ) Water: poor solubility [77]
g a [76] apoptosis pathway [76] -
50 = Ethanol: moderate solubility
] S Mice: DMSO, 78]
@ &
8 @ 5,10, 20 mg/kg; 2% Tween- | Inhibition of mitochondrial Ischemic ) .
= < DMSO: high solubility [71]
& intraperitoneally; 20in PBS | apoptosis pathway [79] stroke
for 3 days [79] [79]
[
Z =
E S - 2
5 o .k & . Data is not directly available;
o0 = o 4 = Cell line: .
ESEEA 20 = o OleA - Water: poor solubility [81]
e & = 3 o 75 uM EVOO;
= O S &8 © g DMSO; Reduction of oxidative Ethanol: moderate solubility
z 2 ® 2 B ® (2/1,1/1, 1/2) OleA/HT AD
- s 5 5 g _ HT - water | stress [80] [82]
L = £ 5 5 s molar ratios; ) ) .
e © Q o = -~ [80] DMSO: likely high solubility
g 50 T v for 24 h [80]
g 5 O = [83]
> = ©
S o
&~
Lo Rats:
- s & 8 ) Reduction of oxidative
- T .o E 50 mg/kg; orally; Saline [84] PD
3 8 3 2 stress [84]
g > § g for 14 days [84]
'U -
E £ £ 8 O Cell line: Water: 10 mg/1 [85]
=) 8 o & b Reduction of oxidative ) .
@ 5 = = %g 1, 10, 20, 50, 100 uM; . Ethanol: high solubility [86]
= stress;
g & S 5 8 |forda+24hy DMSO: > 100 mg/ml [87]
= E . ¢ DMSO [88] | Improvement of mitochon- PD
< & p
a g 9 3 Rats: .
_:* g & © 30 me/k drial structure;
o »n 0 m ;
~ o L 2 8/ 8 Induction of mitophagy [88]
< S| for 14 days [88]
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Reduction of oxidative

100, 200, 400, 800 UM;
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

Cell line:
_ stress; Alcoholic liver
20, 40, 80 pM; . . . .
Regulation of mitochondrial disease
for 24 h [89] .
dynamics [89]
Cell line: Cell line:
12.5, 20, 25 uM; reduction of oxidative
for 24 h; stress;
] ) DMSO [90] ) ] PD
Danio rerio: Danio rerio:
10, 20, 40 uM; regulation of PD-related
g for 72 h [90] genes [90]
§0 Cell line:
& 20, 40, 60, 80, 100 uM;
= g & for 24 h; ) o
f‘t 0 e ) Reduction of oxidative
Z & _ O Rats: Saline [93] PD Water: 500 mg/1 [85]
c 5 & o stress [93]
£ o> 8 8 40 mg/kg b.w; Ethanol: 4.38 ug/ml [91]
.- m q)
g’o % £ ke orally; DMSO: higher solubility than
e >
‘% @* 2 for 21 days [93] in water [92]
)
Z \:)9 = Cell line:
B
e
£
@}
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£ £
N .2 C. elegans:
£ & F 2 2 Mitochondrial uncoupling )
v o < 5 2 100 uM; DMSO [96] Aging
2 & 2 o) [96]
[T g for 15 days [96]
o
&
§ .2:3\ ) Reduction of oxidative
£ 5 Cell line:
R = £ 2 . stress;
£ ¢ 2 5z sterubin — 2.5 uM; 0.2% _ _ _
8 B 8 2 & Regulation of mitochondrial
g @ = fisetin — 5 uM; Ferroptosis
g 2 Il 8 @ ethanol | g ics:
- o = | . ynamics;
%)) 2 7 ¢ for 16 h (overnight) [97] .
5 ° & Enhancement in mitochon-
)
2 i drial bioenergetics [97]
Data is not directly available;
= . . . Water: moderate solubility
& 3 Cell line, cells: Reduction of oxidative [99]
= =
S = 0.01, 1, 10, 20, 25, 30, 40, stress; o N
> 8 = DMSO [98] . ) Iron toxicity | Ethanol: moderate solubility
§ A § 50, 60, 80, 100 uM; Preservation of mitochon- (9]
© = for 2,24 h [98] drial morphology [98]
B~ DMSO: moderate solubility
[98]
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2]
5 Data is not directly available;
e =
% § - Rats: 0.5% Reduction of oxidative Water: poor solubility [101]
L
% "g § 50, 100 mg/kg; DMSO, stress; Neurodegen- | Ethanol: moderate solubility
=
‘e ui 5 intraperitoneally; normal Enhancement of complex eration [101]
@ N—"
é 5 for 21 days [100] saline [100] | I/II activity [100] DMSO: better solubility than
Ej in ethanol [102]
) 0.5% so- . o
Mice: ) Reduction of oxidative
dium car-
70, 140, 280 mg/kg; stress;
boxyme- . . PD
orally; Promotion of mitophagy
thyl cellu-
for 7 days [103] [103]
lose [103]
= Reduction of oxidative
é S 0.5% stress;
—~~ ~ =
@ § g Mice: sodium Inhibition of mitochondrial Water: 0.4 mg/100 ml [104]
S . _ 3 .
é § § g 70, 140, 280 mg/kg/d; carbox apoptos.ls pathw'ay, . PD Ethanol: poor solubility [105]
g S 3 N2 intragastrically; ymethyl | Regulation of mitochondrial DMSO: high solubility [105]
o) S = for 24 days [106] cellulose | dynamics and morphology
wn
= [106] [106]
w
11 line:
Cellline Reduction of oxidative
1,51 ;
f’ 5 thM, Medi stress; Oxidative
edium
or 12h [107] [107] Regulation of mitochondrial stress in
dynamics and morphology | neuronal cells
[107]
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Cell line: o ) )
DMSO Inhibition of mitochondrial
50, 100 pM; . AD
[108] rupturing [108]
for 24 h [108]
Cell line: 0.1%
Induction of mitochondrial
50, 100 uM; DMSO . Oral cancer
apoptosis pathway [109]
for 24 h [109] [109]
Enhancement of mitochon-
drial complexes I and II
Cell line:
DMSO activities;
1,25,5uM; -
[110] Increase in the number of
for 6,24 h [110]
contacts between mitochon-
E dria and ER [110]
= > = Cells: Decrease in apoptosis; Water: 0.4 mg/1 [85
> |8, 8 DMSO AR DR Bl
?:/ < 2 3 § 1,10, 50 uM; [112] Promotion of mitochondrial | Cardiotoxicity | Ethanol: moderate solubility
= - -
S go £ 2 § |for24h[112] autophagy [112] [111]
E‘; > §0 Cell line: DMSO, Promotion of mitochondrial DMSO: high solubility [85]
f% 10, 20, 30, 40, 50, 60, 70, | complete | apoptosis pathway; Gastri
astric cancer
80 uM; medium | Disruption of mitochondrial
for 24, 48 h [113] [113] functions [113]
Cells: i Regulation of ATP produc- i
Medium . ) ) Ammonia
0.5 pg/ml; tion and mitochondrial .
[114] , poisoning
for 12 + 24 h [114] dynamics [114]
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Reduction of oxidative

[123]

g %
. = £ = Data is not directly available;
L~ [9) = stress;
g = g S Cell line: ] Water: high solubility [116]
v .2 =IO} = DMSO | Downregulation of PD-re- . -
= X 25 e 0.1, 0.5 mg/ml; PD Ethanol: high solubility [116]
Salia=t g < @ [115] lated genes; -
s © = £ for 1,24 h [115] o ) _ DMSO: moderate solubility
~ g g S Inhibition of mitochondrial (115]
>
"T; § apoptosis pathway [115]
€ ~~
f g Mice: Increase in mitochondrial Water: 4.93 pg/ml [118]
= = ater: 4. m
& 5 50 mg/kg/d; ) enzymes activity; i 18 o
s &0 Saline [117] T ) . PD Ethanol: high solubility [119]
5 g orally; Inhibition of mitochondrial DMSO: high solubility [119]
o9 = : high solubili
3 ) for 28 days [117] apoptosis pathway [117] & Y
T S
2 @ s £
5 g2
< 5 § E Cell lines: Enhancement of oxidative
> -~
% = S § 25, 50,100, 200, 300, 400, DMSO stress; Bladder
A~ - =
& 5o 600, 800 uM; [120] Induction of mitochondrial cancer
< g Water: 4.5 umol/l [121]
£ o for 24, 48 h [120] apoptosis pathway [120] s
© = Ethanol: 87 mmol/1 [121]
g 5 I t of mitochon-
7 2 Cell line: 0.1% mprovement of iffochon Nonalcoholic | PMSO: 5 mg/ml [122]
,.E o0 drial functions; )
2 20, 40 uM; DMSO . i fatty liver
Promotion of mitophagy .
for 4, 24 h [123] [123] disease
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[129]

g £
£ 2 5
o o —
L 9 Q
© &
9 9 ~ <
= a0 9]
c O H —
0 N = o
~ B [ST ell l1ine:
a9 £ g Cell I
O N2
S % g Catechins: o Data is not directly available;
O £ % 8§ . o Oxidative . -
= S 3 3.15, 6.25, 12.5, 25, 50, DMSO Reduction of oxidative . ) Water: partial solubility [125]
y & o = stress in
s 8 5 = 100, 200 uM; [124] stress [124] Ethanol: high solubility [125]
= 2 0 ~ g neuronal cells . .
% % ¢ &0 S GCG: DMSO: high solubility [124]
g N—" ~—
£ 3 50, 100 M [124]
17} [} N
2 U = <
SIS 8
5 & g
5 & Z
= & ©
Cell line:
DMSO Inhibition of mitochondria- Neuronal
. 5 umol/l for 24 h + o
g [126] related autophagy [126] injury
R § 5 umol/l for 48 h [126]
S =
§ B Reduction of oxidative
< 2§ 2 Cells: ) Intervertebral | Water: 15 ug/ml [127]
J ST Medium | stress; )
= £ H 2 0.1, 1,10 uM; o . . disc Ethanol: 188 mg/1 [128]
c S o S [130] Inhibition of mitochondrial . . .
= S ¥ & for 24 h [130] . degeneration | DMSO:  high  solubility
< =5 - apoptosis pathway [130]
= g s - [126,129]
| S . Promotion of mitochondrial
N Cell line: DMSO, .
S , apoptosis pathway;
g 10, 20 uM; medium . o Breast cancer
Induction of oxidative stress
for 24 h [129]; [129]
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. Cell line:
= [-Asarone:
) @ [>-asarone: 36 uM; ) . . ) .
> 3 < N g Induction of mitophagy Data is not directly available;
5 = Y S . = ICA: 6 pM; -
< S + < § ¥ [131]; Water: poor solubility [133]
& & ) . for 12 h;
n « g 2 5 8 _ - B-Asarone: AD Ethanol: better solubility than
S + = © 5§ M Mice:
573 & § 5 _ Ability to cross the blood- in water [133]
= © < < 5 p-asarone: 15 mg/kg/d; . _ .
o 5 Y . = brain barrier [132] DMSO: better solubility than
%’ o o ICA: 20 mg/kg/d; . ter [134]
in water
A for 4 weeks [131]
C. elegans: Reduction of oxidative
2 S 2.5, 5,10, 25, 50 pM DMSO
2] —~ [ Iy y 7 ; . stress; .
=) = . . .coli . . n ater: 12. m
< Z S H E.coli OP50 Aging | Water: 125 ug/ml [136
g (@) S E\ for different time Preservation of mitochon-
< = g = i [135] ) Ethanol: better solubility than
% = H S periods [135] drial morphology [135] )
= 3 S in water [137]
g 3 = S Reduction of oxidative .
£ S Cells: DMSO: better solubility than
= P S 5 stress;
g S § S 4 uM; - ) . . Osteoarthritis | in water [135]
5] = Elevation of mitochondrial
= for 12 h [138] d AWm [138]
o mass an m
s
g . Data is not directly available;
~ = o~ Cell line:
= g Z - Inhibition of complex I Water : poor solubility [136]
g e 0 Q 0.01, 0.03,0.1,0.2,0.3, 20% etha- o .
) 0 s c . activity; Ethanol: moderate solubility
i £ = 04,05,0.75,1, 3,10 nol in PBS ] . Melanoma
> .t = Induction of mitophagy; [140]
3 2 g g MM; [139]
~ ﬁ = n Decrease of AWm [139]; DMSO: moderate solubility
for 24, 48 h [139] [140]
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E Data is not directly available;
. = 9 Cell line: ) ) ) Nanocarrier systems and
> < Induction of mitochondrial o .
E s 7.5,10 uM; - . Cancer optimizing solvent composi-
O w > apoptosis pathway [141] . L
Z g for 8, 24 h [141] tions can significantly
% enhance solubility [142]
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