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Compound WEHI-164 cell line L6 cell line

PARP-1 Caspase-3 Caspase-3
Control cells <5% 40%, + 20%, + <5%
Biochanin A [5 uM] | 40%, + 95%, +++ [ 15%, + 45%, +
CAPE (25 uM] 50%, + 95%, +++ [ 10%, + 80%, ++
CurE [2.5 uM] [ 50%, + | 85%, ++ [ 15%, + | 90%, ++
Curcumin [20 uM] 95%, +++ 95%, +++ 20%, + 80%, ++

Berberine (50 pM] <5% <5% 15%, + 45%, ++
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Concentration Incubation time
24 h 36 h
Control 2432% 47.22% 68.82% 99.24%
Berberine 50 uM] 822% 2334% 51.09% 87.12%
Caffeic acid phenethyl ester (CAPE) [25 pM] 22.98% 41.12% 72.02% 9L14%
Cucurbitacin E (CurE) [2.5 uM] 23.92% 49.12% 87.24% 93.12%
Curcunlin [20 pM] 12.93% 42.12% 74.93% 9222%
Biochanin A [5 pM] 221% 34.12% 64.33% 9L12%
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Concentration

Incubation time

24 h 36 h
Control 2091% 49.82% 74.23% 99.51%
[ Berberine [50 uM] 1431% 36.09% 44.47% 57.72%
Caffeic acid phenethvl ester (CAPE) [25 uM] 10.24% 16.98% 26.12% 39.12%
Cucurbitacin E (CurE) (2.5 uM] 9.24% 17.22% 21.02% 26.12%
Curcumin [20 pM] 7.98% 17.76% 24.98% 37.12%
BiochaninA [5 pM] 14.45% 34.76% 57.12% 7224%
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Cell line/substance Biochanin A Berberine Curcumin

L6 5903 [uM] 13.694 [uM] ‘ 1038 (M) ‘ 12075 (M) 29305 [uM]

WEHI-164 6395 [uM] 7.018 [uM] ‘ 66476 [M] ‘ 27.043 [uM] 14049 (uM]

Based on the results presented above, low-toxic concentrations were selected for further experiment: biochanin A (5 M), curcumin (20 M), berberine (50 M), CAPE (25 uM) and CurE.
(2.5 uM).
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References

By Sample size

Main mode of
anesthesia

Preoperative

nesthesia
remedication

A
pi

Anesthesia

Anesthesia
maintenance

duration

Postoperative
analgesia

Side effects

Onset time

Thmsen Control group General anesthesia | The plasma Midazolam 2 g/kg fentanyl 8 mg/kg propofol 85
etal. (50) children cholinesterase orally 45 min and and remifentanil (1330) (6:5-12.0)
activity was 3 mg/kg
within the propofol
normal range
s 135+ 54£9 | Control group NA NA 25 91
26 adolescents (2.0-3.5) (7.5-9.8)
1 79+12 2746 | DMD group NA NA 22 12
children (15-47) (3.0-21)
1 138+ 54420 DMD group NA NA 4.0 18
15 adolescents (1.8-7.0) (4.5-45)
Wicketal. | Germany 12 133 498+ | DMD group General anesthesia | ASA I 375mg 2-3pg/kg 8-12 mg/kg 5-7h NA NA 203 71.0
1) 20 136 ‘midazolam fentanyl, propofol, (90-420) s (39-144)
3 mg/kg remifentanil
propofol
12 138+ 545+ | Control group ASAT 2-3h NA NA 168
3.0 159 (13-36)
Muenster | Germany| 12 135+ 605+ | DMD Group Generalanesthesia | Early left 375mg 2-3pg/kg e-12mglkg 5-7h NA NA 720
etal. (52) 17 9.8 ventricular ‘midazolam fentaayland propofol, (36-141)
hypertrophy orally 45 min propofol remifentanil
3mg/kg
12 137+ 538+ Control group NA 2-3h 195 13.8
28 17.8 (75-270) s (7-18)
Ririe et al. USA 8 12 NA DMD Group Generalanesthesia | ASAT 1 mg/kg oral 10 pg/kg 2-5 pg/kg/h NA NA NA 28 36
(53) (11-15) ‘midazolam glycopyrrolated fentanyl, 0.03 (15-43) (13-52)
mg/ mg/kg midazolam
thiopental, 5-10
pg/kg fentanyl
8 12 NA Control group NA NA 20 6
(8-18) (14-33) (4-9)
Kako et al. USA u 97+ 14 333+ | DMDwith1 Procedural ASA il per o 0.5 mg/kg Dexmedetomidine | 1 pg/k 2% 15 mg/kg Airway 37+23 17458
(54) 7.7 ng/kg sedation midazolam, and I mg/kg. dexmedetomidine | 5min acetaminophen | obstruction;
dexmedetomidine topical lidocaine | ketamine vomiting
cream
29 88+ 18 302+ | DMDwith05 Dexmedetomidine | 0.5 pg/kg 2% Vomiting 28+16 146 £ 65
108 ng/kg and | mg/kg dexmedetomidine | 7min
dexmedetomidine ketamine
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Training protocol

Ref. Study

Resistance training

Resistance exercises to upper extremities (2 sets x 10 reps, 5 min rest), 6 days/week, for 75 days

Resistance training and stretching for the trunk muscles, upper and lower limbs, 6 days/weck,
for 6 months

Shoulder, elbow, hip, knee flexion; elbow, knee extension; grips; increase intensity, 3 days/weck
for 6 months

Moderate-load and moderate-intensity resistance exercise program to upper and lower
extremities, 3 days/week, for 6 months

Active exercises against gravity in six muscle groups in the upper and lower limbs (3 sets x 3 reps
cach muscle group) performed daily for 2 weeks cach month, for 6 months

Passive exercises consisting of 20 min of 20 flexion-extension movements per minute in the
upper and lower limbs, daily for 2 weeks/month, for 6 months

Passive, active and cycle ergometer exercises, srictly supervised; 2/week, for 6 months

Resistance exercises targeting both upper and lower body (2 sets x 5 reps at 6RM), 2-3 days/
week, for 12 weeks

Beneficial effect

Beneficial effect; higher respiratory
function

Beneficial effect

Beneficial effect

No significative effect

No significative effect

No effect on survival, reduced motor

deterioration

Negative effect

Endurance training

Endurance exercises to whole body, against modest loads, lasted 15 min twice daly, for
12 months

Walking on a weight-supported treadmill for 30 min (6 sets x 5 min, 5 min rest), 3 days/week,
for 8 weeks

10 min of upper limb exercise followed by 10 min lower limb exercise using a minicycle, 40%-
70% of target HR or 13-15 in Borg scale, 3 days/week for 6 months

Aerobic exercise therapy in cycle ergometer; 50 min, 3 sessions a week, for 16 weeks

Reclining stepped acrobic exercise of moderate intensity. 70 steps/minute; 40 min, 3 sessions a
week, for 4 weeks

Ramp treadmill protocol. (exercise performed with the assistance of the ventilator Bipap STD"),
for 12 months

Moderate acrobic exercise on a treadmill with non-invasive ventilation and body weight
supporting system, 2 days/week, for 6 months

Beneficial effects

Beneficial effect

Beneficial effect

No significant effect

No significant effect

Beneficial effects

Beneficial effect

Combined endurance and resistance training

Moderate/high intensity strength and endurance exercises; 30 min, 7 sessions a week, for
2 weeks

Submaximal aerobic exercise 65% HR and 80% strength RM; 50 min, 7 sessions a week, for
5 weeks.

Moderate/high intensity aerobic and strength exercise; 50 min, 3 sessions a week, for 12 weeks

High frequency aerobic and resistance training (5/week) vs acrobic exercise, low frequency (2/
week); 45 min, for 10 weeks

No significative differences

Beneficial effect

Beneficial effect

No significative differences

Bohannon (1983)

Kitano et al. (2018)

Clawson et al. (2018)

Bello-Haas et al. (2007)

Lunetta et al. (2016)

Lunetta et al. (2016)

Lunetta et al. (2016)

Jensen et al. (2017)

Drory et al. (2001)
Sanjak et al. (2010)
Clawson et al. (2018)
van Groenestijn et al. (2019)
Sivaramakrishnan and Madhavan
(2019)

Pinto et al. (1999)

Braga et al. (2018)

Kato et al. (2018)

Merico et al. (2018)

Ferri et al. (2019)

Zucchi et al. (2019)
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Training protocol

Outcomes

Ref. Study

Running-based training protocol in ALS mice (Treadmill)

‘Treadmill running at 17 m/min for 30 min, 5 days/week

Treadmill running at 16 m/min for 45 min, 5 days/week

‘Treadmill running at 20 m/min for 45 min, 5 days/week +/- nandrolone

Moderate intensity: treadmill running at 10 m/min, for 30 min, 3 days/week
High intensity: treadmill running at 20 m/min, for 60 min, 5 days/week
Running in a speed-regulated treadmill (max. 13 m/min), for 30 min, 5 days/
week

Running in a speed-regulated treadmill (from 10 m/min to max. 22 m/min),
increasing from 15 to 60 min, 5 days/week

Increased survival in males and females

Delayed onset of discase in female
Decreased survival in males

No changes on the onset of discase

Increased motor neuron counts after PA

Delayed onset of Motor neuron deficit

Hastened onset Motor neuron density
Decreased survival

No changes in the Onset of disease
No changes in Survival

Anticipated onset
Decreased survival

Kirkinezos et al. (2003)

Veldink et al. (2003)

Kassa et al. (2017)

Carreras et al. (2010)

Carreras et al. (2010)

Deforges et al. (2009)

Scaricamazza et al. (2024)

Running-based training protocol in ALS mice (wheels)

2 h daily exposure to running wheels

6 h daily exposure to running wheels

12 h daily exposure to running wheels

10 h daily exposure to running wheels: 40 x 10 min of running, 5 min rest

‘multiple exercise sessions at asymptomatic and pre-symptomatic stages in an
automated home-cage running-wheel system for 3 months

Increased Survival

Increased Motor performance
Increased Survival

Increased Motor performance
Increased Survival

No changes in the Onset of discase
No changes in Motor performance
Increased Survival

Anticipated onset
Decreased survival

Kaspar et al. (2005)

Kaspar et al. (2005)

Kaspar et al. (2005)

Licbetanz et al. (2004)

Golini et al. (2023)

Swimming-based training protocol in ALS mice

Swimming (max. 5 L/min), for 30 min, 5 days/week

Swimming (max. 5 L/min), for 30 min, 5 days/week

Swimming (max. 5 L/min), for 30 min, 5 days/week

Swimming (max. 5 L/min), for 30 min, 5 days/week

Delayed Onset of discase
Increased Survival
Increased Motor performance

Increased Glucose tolerance
Increased Plasma lactate
Increased GLUT4 expression
Increased Lipid synthesis

Increased Motor performance
Decreased Mitochondrial dysfunction

Increased malate synthase activity

Increased GPx activity

Deforges et al. (2009)

Desseille et al. (2017)

Flis et al. (2019)

Dzik et al. (2021)
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