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Movu odeiletal n dratapoaxn;

» UEPLKN N OALKN QVETIAPKELA TNC OELVNG a-yAuKooLdAaong
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Alfred et al., 2007,
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Awayvwon tnc Nocovu

Awayvwaon tng vooou;

» L€ Xpnon anoénpapévng otayovog aipatog os Stnbntiko xoptl
» dpaotnplotntac tou evIUOU o€ KAAALEPYELEC LVOPBAOOTWV
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KAwikéc MopdEc tng Nooou

EVaAAQKTIKEC OVOMOOLEC;

» YAukoyoviaon tumovu Il i Statapaxr tTng 6€wvng HoATAonS

KAwikéc popdEcg tng vooou Pompe;

A) KAaowkn Bpedikn popdn (mpwipn Evapén tng vooou)

B) Mn kAaown Bpedikn popdn (oPun évapén tng vooou)

Kishnani et al., 2006,
Van der Ploeg kat Reuser., 2008
Wokke et al., 2008



KAaowkn Bpedpikn popdn (mpwipn Evapeén tTng vooou)

» EKONAWVETAL EVTOG TWV MPWTIWV UNVWV TNG LwNG

» Taxeia e€€ALEN - BAvATOC EVTOC TOU MPWTOU £TOUC {WNC

Enlarged Heart

“ig. 2.1. A 12-week-old male infant with
axcessive headlag evident on ‘pullto-sit’.
Note the hypotonic posture of the legs
with external rotation.

Hagemans et al., 2007
Van der Ploeg kat Reuser., 2008
Mallies kot Lofoso, 2008




Mn kAaowkn Bpedikn popdn (odbipun Evapén tTnc voco)

» Natdkn ) veaviki popodn

» ExSnAwvetal evtoc Tou MPWwTou £Touc WG

» OL mAeoPndila Twv acBevwv emiPLwvouV Kal LETA TO
devTepO €t0¢ LWNC

» EvAAkn popdn

» EkdnAwvetal yupw otn deUtepn Kal £kt dekaetia TS LwNG

» Apyoc puBbpuog e€EAENC TNC Statapaxnc

Hagemans et al., 2007
Van der Ploeg kat Reuser., 2008
Mallies kot Lofoso, 2008



ZUMITTWHLOTOL TNC VOOOU

Zupntwpata tne evAALKNG popdPnc thg vooou;

» MUikn aduvapia (atpodia HUIKWY VWV)

» H ouoowpeuon autopayikoUu UAIKOU
QAiVETAI VA €ival TTEPIOPIOHUEVN OTIG MUIKES
ive¢ Ttutou |l MEYAAUTEPN
OUOOWPEUCN QUTOPAYIKOU UAIKOU OTIG
MUIKEG iveg TUTTOU |

»Aucnuévn auto@ayikry 0paoTnPEIOTNTA
» KaAutepn avratrokpion otn ERT

MUIKEG iveg TUTTOU |

Katzin kot Amato, 2008,
Wokke et al., 2008,
Mellies kat Lofoso, 2009




A case of adult Pompe disease presenting

2U p.TtT(bp.ata TNC VOOOU with severe fatigue and selective

involvement of type 1 muscle fibers

Neuromuscular Disorders
2011; 21:232-234
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Figure 1 | The percentage of type 1 and type 2 muscle fibers (panel A), and the percentage
of type 2a and type 2x (panel B) muscle fibers in classic infantile patients and non-classic
patients. Significance between the different groups of patients is shown by * (P<0.05)



Muscle fiber-type distribution,
Ka'[avop_r'] |J.U.l.K(bV VWOV fiber-type-specific damage, and

the Pompe disease phenotype
Journal of Inherited Metabolic Disease
2013; 36:787-794
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Figure 1 A | Percentage of type 1 and type 2 muscle fibers and B. type 2a and type 2x muscle fibers in
classic infantile patients (group 1), patients with the IVS1 mutation and symptom onset before the age
of 15 years (group 2), and mildly and severely affected patients with the IVS1 mutation and symptom
after the age of 30 years (groups 3 and 4, respectively). B Group 1: 55.8%#%9.8 (37-73%), group 3
29.0%%20.2 (10-47%) and group 4: 26.6%*13.7 (3-39%). Significance between the different groups of
patients is shown by * (P<0.05).



ZUMITTWHLOTOL TNC VOOOU

Mu¢ npoofaAAovtat ano tn vooo;

» Mug tueAikic Lwvng (kuplwg Aayovoyoitng)

Aayéviog

» ZtaBepomoloi  MUG  OMOVOUAWKNAG OTAANG N
(toAuoLén¢, eykAPOLOC KOLALOKOC) |

» Mug wpkng {wvne (nmuotepn npooPfoin)

Pa .. Eykapoiog
’ 'e / KOINIOKOG



Muikn Aduvapia

H puikn aduvapio yopaktnpiletot wg
(wvioiog KAToVOp NG CUUUETPLKAC GUOEWC puoTadeLa

Case kat Kishnani, 2006,
Lu et al., 2008



AvOmveuoTikn SUoXEPELA

Aduvapia Atadpaypatoc;

» avamnveuoTtikn Suoxepela AOyw TpooPBoAng Swadpaypatoc (2/3 avamveuoTikn
Suoxépela, 1/3 avamveuoTik OVETIAPKELA), VUXTEPLVOG UTIOOEPLOUOC, CUUTTTWHOTO
Sduomnvolag

Van der Ploeg kat Reuser, 2008
Huang et al., 2008
Harrison et al., 2011



zuyvotnta epdavions tnc vooou

» Adpo-Auepikavol 1:14.000
» Auvotpalot 1:146.000

» [epuavol 1: 40.000

» Kwélol 1:50.000

2tnv EAANGOQL... 23 AgO¢veic ue N6go Pompe Eviidikn¢ Mop@n¢

Van der Ploeg kat Reuser., 2008
Merk et al., 2009,
Nicolino et al., 2009



AVTILLETWTTILON TNC VOOOU

» 2006 (Myozyme®) European Medicines Agency, Foodanad Drug
Administration.

» EvbodAeBLa €yxuon kaBe 15 nuépec.

» Nocoloyia 20-40mg/kg

Merk et al., 2009,
Nicolino et al., 2009



AnoteAsouatikotnta tn¢ FePAMELNG EVUULKNG

UTTOKQTAOTATNC OTNV EVAALKN Hop@n THC VOoOU;

» avaoTéAdeL Tn divouoa mopeia TNG KLVNTIKNG IKAVOTNTOG

» BeAtwwvel Lwtikng xwpntikotntacg (VC) oe 0pbla B€on

YImootnpLKTIKOI TPOMOL AVTIUETWITLONG THE VOOOU;

Alatpodn

Terzis et al., 2011,

Slonim et al. 2007,
Burrow et al., 2007,

Van Capelle et al., 2008,
Case et al., 2008,

Platt kot Lachmann,2009,




MeAetec Aoknong oc AcBEVEIC NE VOOO Pompe

evNAIknc Mop®nc

Study

Design

Type of exercise

Duration

Aerobic exercise (incremental exercise on a
Slonim et al., Chronic treadmill) daily for 45-50min, 60%—-65% VO,max or 2-10 years TVC (vital capacity)
2007 HR max. Followed by upper-body aerobic exercise tMuscle function (Walton scale)
for 10-15min.
Khan et al., . . . o - TéMW.T
2009 Chronic Side- alternating vibration training 15weeks tMuscle jumping power
1Isometric knee extensor strength
Aerobic exercise (bicycling 50-60% HRmax 1-
2weeks, 60-70%HRmax 3-20 weeks) and resistance 1 LBM in upper extremities
exercise (1/4squat, leg curl, knee curl, push-ups T6MWT
Terzisetal., 2011 Chronic against a wall, sit ups, back extension, ¥ overhead 20 weeks No change BMD,
press, elbow extension, elbow curl, strenching 1-2 set, BMD spine,
10reps 50% 10RM for 1-2weeks and 3 sets 10reps BMD femur
50% 10RM 3-20 weeks. LBM lower extremities
Aerobic exercise (bicycling 50-60% HRmax 1-
2weeks, 60-70%HRmax 3-20 weeks) and resistance
exercise (1/4squat, leg curl, knee curl, push-ups No change
Terzis et al., Chronic ) L ' o 6MWT,
. . against a wall, sit ups, back extension, ¥ overhead 26weeks
2012 Exercise during ERT . . Muscle strength and body myscle mass,
press, elbow extension, elbow curl, strenching 1-2 set, BMD. 9%fat

10reps 50% 10RM for 1-2weeks and 3 sets 10reps
50% 10RM 3-20 weeks.

Nilsson et al., 2012

Acute
Exercise during ERT
(GAABNeo/6neo
mutant mice)

Endurance training (group ERT+EX injection
followed by 90 min treadmill exercise) or group
EX+ERT+EX 30 min treadmill exercise followed by
injection. Control & ERT groups: no exercise

1Aerobic fitness, grip strength, motor
function, lean mass,
mitochondrial enzyme
activities (ERT+EX & EX+ERT+EX

groups)

Morzorati et al., 2012

Acute

Before and after 12 months of ERT an incremental
exercise was performed 15-30W for 5min and 5-10W
increased every minute until voluntary exhaustion.

1Peak workload, oxygen uptake during
ERT.
No change significant peak cardiac
output, peak skeletal muscle fraction
02 extraction.



MeAEtec Aoknonc : Aoknon Kot dtatpodn o€ acOsveic pe

voco Pompe

Walton Score

70 MODIFICATION OF THE NATURAL HISTORY
OF ADULT-ONSET ACID MALTASE DEFICIENCY
BY NUTRITION AND EXERCISE THERAPY
ALFRED E. SLONIM, LINDA BULONE, TERESIA GOLDBERG, JENNIFER
MINIKES,

EFRAT SLONIM, JOSEPH GALANKO, and FRANK MARTINIUK

Muscle Nerve 35: 70-77, 2007




Aoknon o€ acBeveic pe voco Pompe mov akoAovBouv

Bepaneia EVIUULKAC UTTOKOTAOTOONC

EXERCISE WEEKS 1-3 WEEKS 4 - 20 700 1
Bicycling 10-15 min, level 1— | 30 min, level 2-4/8 600m 610m
2/8 600 E -4
Stretching Moderate range of movement £ 490m
% Squat @ 500 -
2 430m
Leg curl 3
Knee raise £ 400 -
) T
Pus“h-ups against a o Eﬂ 290m
V\{a 1-2 sets/10 3 sets/10 reps/50% -Z 300 251m _a
Sit ups reps/50% 10 RM 10 RM © .
: 3
Back extensions
X! £ 200
% Overhead press £ 108 132m
. ! m —
Elbow extensions QO 100 o
26m 81m
Stretching Moderate range of movement 0
Before After

Effect of aerobic and resistance exercise training on late-onset Pompe disease

patients receiving enzyme replacement therapy

Terzis G., Dimopoulos F., Papadimas K., Papadopoulos C.,Spengos K., Fatouros ., KavourasS., Manta P.
Molecular Genetics and Metabolism, 104, 279-283, 2011



Effects of exercise training during infusion on late- M()]ecula[Geneﬁcs

onset Pompe disease patients receiving enzyme ad Metabolism

replacement therapy
Gerasimos Terzis, Argyro Krase, Giorgos Papadimas, Constantinos Volume 107, Issue 4, Pages 669—

Papadopoulos, Stavros A. Kavouras, Panagiota Mant 673, 2012

YnoOeon...
» Awuoatikn pon b = L xaunAn anoppodnon touv pappakou

» Aoknon =TT alpotikr) pon otoug epyalOUEVOUC HUEC
Saltin B., Radegran, G., Koskolou, M., Roach, R.C. (1998)

» Aoknon kata tn Olapkela TNC €yxuong Tou
dappdkou evIUULKAC UTTOKATAOTAONG, BEATIWVEL
TNV AELTOUPYLKN LKOVOTNTA TWV aoBevwy;

2KOTLOC TNC LEAETNG

Na dlepeuvnBel n emidpaon TNG CUCTNUATIKAC ATILOC CWHATIKAC AOKNONG
Katd tn OLAPKELD TNG €yXuong Tou dapuUAKoU eVIULLKAC UTTOKATAOTAONG,
oe aobBeveic pe vooo Pompe evnAikng popdng, otn puikn duvaun, tn
CWUATLKA cuoTaon Kal TV tkavotnta Badong 6 Aemtwv.



MeOodoAoyia

Xapaktnplotikae Aodevwv

20 Ac9¢cveic ue Nooco Pompe EviAikng Moppncg

~"5 eviu uLKr']\

uTtokataotoon +
AoKNo
N non

i

4 anefiwooav

6 Kapia 5 ev{U LKA
OVTLUETWTTLON UTTOKOTAOTOON

HAwia | Zwp. Mala (kg) | 'Ydog (cm) MetaAAagn ? a-yAukooldaon otoug
woPBAdQoTeG

(nmoles:mg-min-1)?

o 47 49 159 IVS1-13T>Gkau 2431insC (GAA ex17) 0,08
n © 46 46 158 IVS1-13 T>G kot 1293del20 (GAA ex8) 0,16
- A 44 90 175 IVS1-13 T>G ko 1293del20 (GAA ex8) 0,25
n A 36 81 183 IVS1-13T>G ko 1943G>A (GAA ex14) 0,24
“ A 42 74 175 IVS1-13 T>G Kaut c.2066-2070dup. 0,26

lErasmus MC, Rotterdam, OAN\avdiag
2lvotitouto Yyeiag tou Mawdlol ABnvwv EANGSOG



MeBodoAovia

Mewpauatikog Zxedlaouog

Aoknon Kota tn
SLapKeLa TNG
Oepaneiag evVIVULKAG
UTTOKOLTALOTOLONG

Aoknon

Oepareio eVIUHLKNG UTIOKATAOTOONG

6 6 HAVES
eBdopadec
(T1) (T2) (T3)
Auvvapopétpnon  AuvapopEtpnon AuvvapopeTpnon
6MWT 6MWT 6MWT
DXA DXA
>

ZTatioTtikg avaivon
Avdaluon Sloomopdg eMavoAaUBOVOUEVWVY UETPICEWV XPOVLKN OELpQ
(ANOVA)

Eninedo onuavtikétntag P < 0,05



MeOodoAoyia

AoKiuaoisg

> Dokipaoia e€alentne Badionc (6MWT)

» Avvapopétrpnon Tesys 800, Globus Sportand
Health Technologies, Italy — enetepyaoia
dedopévwy Tesysv. 8.32 Globus Italy (ICC 0,80)

* EKteivovteg yovartog
* Kapmnttipeg woyiov

* Bwpakikoi HUEC

* Kapmntipeg aykwva

» AfloAdynon ocwpatikng ovotaong (DXA) DXA model
DPX-L, LUNAR Radiation, Madison, WI, USA. (ICC 0,99)
Ball et al., 2004, Garlie et al., 2010




MeBodoAoyia

To CUOTNUATLKO IPOYPAUUA AoKNONG tEpLEAauBave...

AOKNOELC

XopOLKTNPLOTLKAL

NodnAaocia o€ kaBiotr O€on
ALOTACELC

30 Aenttd/ 65-75% KZ, ..

‘Hrieg maOntikéc drataoelg

%4 HUIKAOopa

Kauyn woxiov pe Avuylopévo yovarto amno opoia B€on
Ektdoelc onioOwwv punplaiwv

Anaywyn/MNpocaywyn loxiov

Kauyn Aykwva

KwrninAatikn amd kabwotn O€on

Miéoelg Owpoaka

KotAlakol

Paxiaiot

3-4cet/10enav/50% 10 MAE

ALOTACELC

*3 dopéc / eBéopada

‘Hrieg maOntikég drataoelg




MeOodoAoyia

A0OKnon Kata tnv Eyxvon

AOKNOELC EBSopada 11-16"

NodnAacia oe kaBioth Oéon 30Aentd / 65-75% KZ, .,

% HukaOwopa

Kapdn wyiov pe Auyiopévo yovaro 3-4oepég/10enav/50% 10 MAE

oo 0pOia O€on

Antaywyn/MNpocaywyrn loxiov

*1 ouvedpia/15 nUEPEC




MeOodoAoyia

EBSopadLaiog oxedLaopac

Npwtn eBéopdda AsUtepn efdopada- Tpitn Tétaptn eBdopada-
EBSopada €yxuong eBdopdda EBdopdada €yxuong
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AntoteAEcpata

Nivakag 1. Méylotn loopetpikn Suvoaun.

Muikéc opadec

Ekteivovteg yovatog (kg) 8,8+2,1 8,4+19 8,8+2,5
Kaprmntipec woyiov (kg) 9,9+2,34 9,7+2,0 10,2 + 3,0
Owpakikot pueg (kg) 8,9+3,9 8,6+2,8 9,2+4,2
Kapmntipeg aykwva (kg) 15,7 +4,9 15,9+4,5 16,1 +6,1

H doknon katd tn Oepaneia eviuUKAC UTTOKATAOTAONG 6EV MPOKAAEL

OTOATLOTLKA ONMavTiKn BeAtiwon otn HUikn dVvapun



AntoteAEcpata

MéEyLotn LOOUETPLKA SUVaApN KATW AKPWV
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http://www.sciencedirect.com/science/article/pii/S1096719212004076

AnoteAéopata

E¢aAentn dokipacia Badiong
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CUGTNLOTIKAG
Aaoknong



AntoteAEcpata

2 WHOTLKA ovoToon

OAwnA (g-cm™) 1,16 £ 0,12 1,15+0,11
Ootki Mukvotnta 02-04 (g:cm) 1,24 + 0,17 1,22 + 0,22
KebaAn punpaiou (g-cm?) 0,94 £ 0,13 0,92 +0,13
OAkA (kg) 41,2 +11,1 40,6 + 10,8
AAN pala Avw akpwv (kg) 54+21 52+1,93
Kdatw akpwv (kg) 13,9 + 4,07 14,1 £ 4,43
Swpatiké Airoc (%) 34,0 + 4,80 34,9 + 4,5

H 6unvn aoknon Katd tn SLtdpKeLa tng £yxuonc tov GopHAaKou SV MPOKAAECE KapLio

OTOATLOTIKA ONMAVTIKA aAAoyr) 6TV CWHATLKHA cUoTtoon Twv acOevwv




Epunveia AmMoteAeocHATWY

® H aoknon katd tnv €yxuon d&v mpokaAel aAlayEC otn Uik Suvapn, otnv
Lkavotnta Badlong €€L AeMTWV KAl 0TN OCWHOTIKA oUoTaon, o€ aoBevelc pe
vooo Pompe eviAlkng popdnc oL omtoiol aokoUVTOL CUCTNMATLKA.

" H ootk por TMPOC TOUC OKEAETIKOUC MUC TiBavov, Oev amoteAel Tov
TIEPLOPLOTIKO TIOPAYOVTIOL Yyl TNV amoppodpnon Tou avaouvéuacuévou
gevlUpov (Nilsson et al. 2011).

" [eploploTkOC mapayovtac lowc elval n
AVLKOVOTNTO. TOU  avaouvOLOOUEVOU
gev(Uou va npoodebel otouc uTtOOOXELC
novolnc (Cardone et al. 2008).

" H ogtaBepotnta tou avaduvbuaopevou eviUpou otn eepuOKpOLOLOL/pH TOou
oWHOTOC lowe emnpedlel TNV amoteAeopatikotntd tou (Khanna et al. 2012).



EvaAlaktikn Eppnveila

» H aduvopula BeAtiwonc tng puikng SUvapng, TNC CwWHATIKAC oloTaong Kal
NG 6Aemtng Badiong lowcg vo oPelAeTOl OTO OYETLKA CUVTOMO XPOVLKO
blaotnua epappoyng tng mapeppaong (6 UAVeC).

QoTtooo ...
» H Bepamela evUUIKAC UTIOKATAOTAONC OvVAAoyNnG OLAPKELOC

BeAtiwvel Tn Aettoupykn tkavotntacg (Angelini, Semplicini 2011).

» H edbappoyn €vOC OUOTNUATIKOU TIPOYPAMUOTOC AOKNONG OEF
ouvbuaopod pe tn Beparmeio ywo 20 efdopadec, PeAtiwvel TN
AELTOUPYLKN LKAVOTNTA TwV acBevwv (Terzis et al. 2011).

» JUVETWC, N XPOVLKN Slapkela epoappoyne tng mapeppaonc dev palvetal va
EXEL EMNPEACEL OE ONUOVTLIKO BaBOuod ta amoteAeéopata.



JUUTEPACHOTA

" H pun petaBoAn Twv AETOUPYLKWY TIOPOMETPWY KOL TNGC CWUATIKAG
ocloTaoNG HETA TNV €€apunvn TapepBacn deixvel OTL N ACKNON KOTA TNV
gyxuon tou doapudakou Hev eival amoOTEAECUATLKNA.

= Ol aoBeveic avramokpiBnkov BeTIKA yLaTL aélomolovoayv AMOTEAECUATLKA
TO XpOVO TOUC OTO VOOOKOMELO Kal EviwBav guefia KATA TNV Amoxwpnon
TOUC aTto TOV VOOOKOUELO.



Functional capacity in a late-onset Pompe

Official Journal of .
TANAn Acadeny Current |s_sue
Instructions

disease patient: Effect of enzyme o)A Wit

replacement therapy and exercise training
Jul-Sep; 19(3): 423-424,2016

Argyro A. Krase, Giorgos K. Papadimas & Gerasimos D. Terzis

ERT
. START EXERCISE TRAINING
Study Design: . (AEROBIC+RESISTANCE)
Exercise
Training
1st an 3rd 1st an 3rd
YEAR YEAR YEAR YEAR YEAR YEAR
ERT NO ERT
N
DXA DXA DXA DXA DXA DXA DXA
6MWT (m) 6MWT (m) 6MWT (m) 6MWT (m) 6MWT (m) 6MWT (m) 6MWT (m)
Muscle strength  Muscle strength Muscle strength  Muscle strength Muscle strength Muscle strength Muscle strength

(ke) (ke) (ke) (ke) (ke) (ke) (ke)


http://www.journalonweb.com/aian
http://www.annalsofian.org/contributors.asp
http://www.annalsofian.org/currentissue.asp
http://www.annalsofian.org/

Functional capacity in a late-onset Pompe
disease patient: Effect of enzyme

replacement therapy and exercise training
Argyro A. Krase, Giorgos K. Papadimas & Gerasimos D. Terzis

Results

|
=
=

6 minute walking distance (m)

=

ERT

ERT+
Exercise

Exercise

600 -
500 -
400 -
300 -
200 -

100 -

440

12

24 36



Functional capacity in a late-onset Pompe
disease patient: Effect of enzyme

replacement therapy and exercise training
Argyro A. Krase, Giorgos K. Papadimas & Gerasimos D. Terzis

Results

ERT +
ERT Exercise Exercise
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— 5 s = =4&-- hip extension
« — @ - onearm bench press
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Time (months)



Functional capacity in a late-onset Pompe
disease patient: Effect of enzyme Results

replacement therapy and exercise training
Argyro A. Krase, Giorgos K. Papadimas & Gerasimos D. Terzis
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5 ERT Exercise Exercise
4 - n
\sﬁ“ “-'.- -----
“Hheme——- | e “Weeeeol L DT a
~~ 3 u|
N
E . ~ —— — -
N _ .
l | - - -
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Functional capacity in a late-onset Pompe
disease patient: Effect of enzyme Results

replacement therapy and exercise training
Argyro A. Krase, Giorgos K. Papadimas & Gerasimos D. Terzis

Table 2: Changes in Body Composition in one 45-years old male late-onset Pompe disease patient
before and after discontinuing ERT and followed exercise training (ET).

ERT ERT + ET NO ERT - Only exercise
Body Composition (months) (months) (months)
0 12 24 36 12 -24 -36
BMD total (gr-cm)? 1.166 1.232 1.209 1.205 1.199 1.222 1.223
BMD L2-L4 (gr-em)* 1.466 1.512 1.515 1.523 1.307 1.448 1.438
LBM total (kg) 46.14 47.28 49.48 49.48 48.53 49.07 49.30
LBM arms (kg) 6.82 7.25 7.63 7.80 7.24 7.49 7.82

LBM legs (kg) 16.6 16.19 16.17 15.95 15.20 15.94 15.79



A2KHzZH ME ANTIZTAZH TQN ANATNEYzTIKOQON MYQN 2E
AZOENEIZ ME NOzZO POMPE ENHAIKHZ MOP®H2

Respiratory muscle strength training

Regular exercise training

Enzyme replacement therapy

T 6 months

T1

T 6 months

T3 T2




A2KHzZH ME ANTIZTAZH TQN ANATNEYzTIKOQON MYQN 2E

AZOENEIZ ME NOzZO POMPE ENHAIKHZ MOP®H2
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A2KHzZH ME ANTIZTAZH TQN ANATNEYzTIKOQON MYQN 2E

AZOENEIZ ME NOzZO POMPE ENHAIKHZ MOP®H2
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