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La disfuncié mitocondrial

1)

Pot afectar processos cel-lulars claus, alterant el funcionament sinaptic i contribuint als
canvis trofics en el cervell associats al deteriorament a llarg termini de las malalties
psiquiatriques.

Pot afectar diversos organs i explicar part de I'elevada comorbilitat present en diverses
malalties psiquiatriques.
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Table 1. Percentage of subjects in the three study groups presenting conditions commonly associated with mitochondrial disorders (CAMDs)

Conditions HC ASD ID Statistics
=112 h=122 n=115 '
Compared groups e F
Spedfic conditions with frequency =5% in the study groups

Constipation 17.0 738 574 HC ws. ASD 75403 «<0.001
HC ws.ID 38.4596 «<0.001
ASDws.ID 7.060 0.008

Edema 3.6 15.6 7B HC wvs. ASD 9357 0.002
HC vs.ID 24478 <0.001
ASDws.ID 5.262 0.021

Seizures 0 63.9 476 HC wvs. ASD 107.059 <0.001
HCwvs.ID 50918 <0.001
ASDws.ID 10.820 0.001

Vision alterations 5.4 18.0 339 HC wvs. ASD B.762 0.003
HCvs.ID 28458 «<0.001
ASDws.ID 7.810 0.005

Strabismus 1E 10.7 13.0 HC wvs. ASD 7ed7 0.00&
HCwvs.ID 10.268 0.001
ASDws.ID 0.328 0.567

Sphincters incontinence 0 66.4 31.3 HC vs. ASD 113.400 <0.001
HCwvs.ID 40954 <0.001
ASDws.ID 20.160 <0.001

HC: healthy controls; ASD: autism spectrum disorder, ID: intellectual disability.
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Figure 1. Estimated marginal means of the MT-WD'1 and MT-ND4 genes and the deletion ratio in the three study groups. HC: healthy controls; ASD: autism spectrum dis-

order; [I: intellectual disshility; n.s: not significant; *P < 0.05; P < 0.01; ™ P< 0.00L




Tahble 2 Putatively pathogenic varants present in the study sample

N Warant Adchange  Freg. dhSNF ID Samples Locus Homaof Diie e
hetemplasmy  scone

Non-synony mous va dants

1 mAsE3 AT CMaP a D74 MT-ATPE 079 0.889

2 mATET=A L13TH a AD03, O, IDa36, ISS, D063, 0.60-0.97 0.855

10073, 10074, D104, 10112

3 m11eCsT LSF a D71 MT-ND4 0.9 0.2

4 m1168CHT Ti7dl 0.0010 ADES, D015 1 [l |

11 m13WEECA L1507 a D7 MT-HNDS 1 0.686

[ m15132T»C M129T 0. 0002 Al117 MT-CYH 1 i §:wal

7 M58 THC SEP a e} 1 0.553

a m15847THC W2EAA a AES i 0.581
THHA varants

1 mERIT=C 010006 AD99 MTRNR1 1

2 mTAT=C a AOTO 099

El m73C T a 1Das? 1

4 mA51A G a =25 491 AD92, D11 0.96-1

5 mANC =T 00005 116 1

[ m1007G=A 00010  m1103E3 ARl 099

7 m11MCsT 00005  m=T2TS051T1 0 IDOa7 1

i m1211G=A 0000  m=ITEISTIS ADGE, ACYS, IDOLS, ID042 1

9 m1¥AG-A 0.0 A1 1

10 mi15S7C-T 00003 D08 1

11 m1555A-G* 0002 mMHM06E1T  ADM3, A0S, IDO1E 0991

12 miMIT-C 00007 i MTRNR2 1

B mlElA-G 00008 1105 1

4  mlZNT-C .07 AOTE, ADRS, A155 1

15 m2WIT=C 00031 D12 1

16 mizaT-C a 1061, Das7T 1

17 mirdAG a jieic] i

18 m2IEC-T a D7 1

19  mIMAT-G a D011 1

A mIIEANG a ADGR 1

21 maAPT=C a D24 1

2 mISMAC 0.0001 AlEE 1

3 mINEGeA 0. 000 ADET 1

M mITET=C 0000  m2EeEII AD90 1

X mITISAG a 1061, Mas7 1

% maTaEAC 0.0001 ADST 1

7 mIsAG 01002 1D0Es 1

2B/ mINIAG 0. 000 jiein 1

A mINIANG 0.0003 ADSE 1
tHHA varants

1 mAID ARG 00008 1D0Es MT-TI 1

2 mAIWT=C 00 41456348 AD59, DA MT-TQ 0.98-1 04

3 LA 388 AG 00002 sITSSRATS 1D MT-TQ 1

4 A A" 0.0010 AOT9, DO3T MT-TM 0951 0.35

g m 5SS AG 0. 0003 AlS2 MT-TA i

[ m10M)7T>C 000 =201906571 ANS MT-TG 1

7 mldA2A G 0.0001 A12S MT-TH 1

a m1N9IA G a ADR4 1

9 146840 T 0000 ADD3 MT-TE 1

10  mi14687AG 0.0ME8  =A08%58 ID112 1 0L.&5

11 mi1%913C.T 00003 1D06S MT-TT 0.9

12 m15MECsT 0002 014122 ADL4, AMS 0991




Table 3. Clinical characteristics reported to be assodated with mtDNA variants present in the study sample

Varant Locus Heteroplasmy Subjects Age Gender Deafness Migraine AD/FD Hypertension Visualloss MMRF
m.1537C>T MT-RNR1 1 ID108 60 M i NE — — - -
m.1555A>C MT-RNR1 1 1ID018 33 M = NE — - + -
1 AD43 43 F - NE - - - -
1 AD54 M F + NE — - - -
m4336T>C  MT-TQ 0.98 ADS9 38 M - NE = + - -
1 1D004 63 F = NE + — - -
m4388A=G  MT-TQ 1 ID036 3% F - NE - s — -
mA4435A=C MT-TM 1 1D037 40 F - NE - + — —
0.96 AD79 39 M - NE - + - —
m.14687A>G MT-TE 1 D112 21 M — NE - + + =

In summary, our study identified 1) a high frequency of condi-
tions commonly associated with mitochondrial disorders that oc-
curred concomitantly with 2) low mtDNA content and 3) the
presenice putative pathogenic mtDNA mutations in subjects with
ASD and ID. Based on these findings, subjects with ASD and ID
may present mitochondrial dysfunction. Future research will eluci-
date whether the screening for mtDNA alterations in ASD and ID
can be as appropriate as the screening for nuclear DNA alterations.



Mitochondrial Energetics
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Diagram of the mammalian mitochondrion showing the relationship between energy preduction, ROS generation, and regulation of apoptosis.



Esquizofrenia

Analysis of mitochondrial dysfunction in schizophrenia through clinical,

biochemical and genetic analyses
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Table 1. Sample characteristics in the three study groups.

nl.,:iggz Eszgg |"|d-| 532 Statistical tests

Epidemiclogical and biclogical data

Gender, M/F, N 23/6 207 21112 X2=2.047; p=0.359

Age. m+ 3D,y 439+129 446+ 118 41.7+120 F=0.433; p=0.650

BMI, m £ SD, kg/m? 272+52 287+49 245+38 F=5.684; p=0.005

Systolic pressure 1257 £14.7 1255 +14.7 1250+ 16.7 F=0.017; p=0.983

Diastolic pressure 778+10.8 736 +£11.0 76.7+11.6 F=0.247; p=0.782
PANSS score

PANSS positive, m+ 3D 172167 16.0+7.3 - F=0.113; p=0.738

PANSS negative, m + SD 25370 250+42 - F=3.399; p=0.071

PANSS general, m + 3D 281+126 26T+7.7 - F=1.208; p=0.277

PANSS total, m+ 5D 70.7+219 67.6+15.3 - F=0.328; p=0.569
lliness progress

Age at onset, m+ 3D, y 20147 196+£29 - t=0.449; p=0.655

Years of evolution 2211121 258+11.2 - t=1.192; p=0.238
Pharmacological treatment

Benzodiazepines, N (%) 16 (55.1) 12 (42.9) - X#=0.864; p=0.352

Anticholinergics, N (%) 7(24.1) 5(17.9) - X2=0.338; p=0.561

Antidepressants, M (%) 6 (20.7) 5 (28.6) - X2=0.073; p=0.786

Mood stabilizers, M (%) 11(37.9) 8 (28.6) - X2=0562; p=0.454

Antipsychotics®, m+ 5D, mg/day 337 £ 281 506 £ 324 - t=2.158; p=0.035
Drug use

Alcohol, m + 3D, standard drink/day 0.04+£02 0 0707 F=22.635; p<0.001

Smoking, m+ SD, cigarettes/day 128 +12.3 119+112 1.3+43 F=11.197; p=0.001
Physical Activity

IPAQ-total’, m £ 5D, MET-minfweek 3724 £ 4382 2137 + 2245 3211 £ 3236 F=1.907; p=0.155




Table 2. Number of subjects presenting CAMDs in the three study groups.

mSCZ sSCZ HCs L

CAMDs N=29 N=29 N=33 Statistical tests
Headaches, N (%) 8 (28) G (21) 5(15) X?=1.436; p=0.488
Bowel function, N (%) 15 (51) 13 (46) 7 (21) XE=T.019; p=0.030
Softtissues and fatigue, M (%) 8(28) 10 (386) 6(18) XE=2.399; p=0.301
MNervous system, N (%) 20 (69) 14 (50) 6 (18) X*=16.630; p=0.001
Ears and eyes, N (%) 9(31) 8 (29) 8 (24) X=0.368; p=0.832
Endocrine, N (%) 3(10) 3(11) 3(9) X#=0.050; p=0.975
Heart and blood vessels, N (%) 13 (45) 13 (46) 7(21) Xf=5375; p=0.068
Mumber of conditions/individual, mean+5SD 34223 34+33 14%15 F=8.153; p=0.001
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La millora de la funcié mitocondrial podria representar una
via per al desenvolupament de noves terapies i també una
oportunitat per a que els tractaments psicofarmacologics
siguin més eficients.

En pacients amb trastorns mitocondrials i patologia
psiquiatrica s’ha observat una millora de la simptomatologia
psiquiatrica amb la suplementacié nutraceutica.

CoQ (200-400 mg/d, VitE (400 Ul/d, carnitina (2g/d) i Mg (250-500 mg/dia).
Anglin et al. Psychosomatics 2011.



Hipotesi: La suplementacio nutraceutica millora la sintomatologia dels pacients

amb malalties psiquiatriques.

Estudis in vivo: Avaluar I'efecte dels suplements nutraceutics en les caracteristiques
cliniques dels pacients psiquiatrics.

Assaig clinic, aleatoritzat, doble cec, de 3-6 mesos de tractament
- Esquizofrenia, primers episodis psicotics

- Antipsicotics + nutraceutics vs. Antipsicotics
- Pacients d’alt risc per psicosi

- Antipsicotics + nutraceutics vs. Antipsicotics

- Nutraceutics vs. placebo

(*Avaluacidé de la funcié cognitiva (MATRICS) y simptomes (PANSS) basal, 3 i 6 meses)

- Autisme

Estudis in vivo: Avaluar I'efecte dels suplements nutraceutics en la funcié mitocondrial




L
Gracies



