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Z7} mitochondrial encephalopathy with lactic
acidosis and stroke—like episodes (MELAS),
syndrome(KSS),
red fiber(MERRF),

ataxia and retinitis

Kearns—Sayre myoclonic
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neurogenic weakness,

pigmentosa(NARP), Leber hereditary optic
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progressive external opthalmoplegia(CPEO)2};
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Figure 1. Investigations in Suspected Mitochondrial DNA Disease

Clinical assessment
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Biochemical Role and Metabolic
Derangement of Mitochondria

AR BE A EA8hs AZY LA
pyruvic acid®} A|HAF Zro] ofiz] Ao &
a3 71do] fE of AL AHA
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83 JUAE e We F8% 982 o
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pyruvic acide= pyruvate dehydrogenase
(PDH)Q} pyruvate carboxylase (PC)of <J3jjA]
thatElo] A7FEAA B2 (tricarboxylic acid
cycle: 0|3} TCA 322 7|&)E AXA HAH

NADH®} FADH,7}, A|HMARS B —oxidation I}
Ae AA AAE FADH b AgA 3& A&
(mitochondrial respiratory chain)2 Soj7it},
AR 3EAES Y ZEAHEL E]A
2 4" ARALAe 59 aa EJAE F
-l As} 1A} 4 (oxidative
phosphorylation) &8 A=} o} (Fig. 2).
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Figure 2. Schematic Representation of Mitochondrial Metabolism
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71 HiEol  FURekn, AL
B —oxidation THA}F o= o AEA A
o] ZradhHA AMol dicarboxylic acid7} 27}
3taL, AHRAbE AFQA Qte g gwisle B39

carnitine 2PN = FARE 2tety wgkE &

[e)
e

AT PA 7143 e A
Sob g AEs) A YA
oA thatel that AsRE A4 e F

gt olE7F B4 ot

gl

P

Me A

AR ZES hA ME HAL (Tab. 1)

Table 1. Metabolic Screening for Respiratory Chain Disorders

Standard screening tests (at least 4 determinations daily in fasted and

1 hour fed individuals)

1. Plasma lactate

2. L/P molar ratio : redox status in cytoplasm

3. Ketonacmia (paradoxical elevation in fed individuals)

4. 8-OH butyrate/acetoacetate molar ratio : redox status in mitochondria
5.Blood glucose and free fatty acids

6. Urinary organic acids : lactate, ketone bodies, citrate cycle intermediates
Provocative tests (when standard tests are inconclusive)

1. Glucose loading test ( 2 g/kg, IV)

2. L/P molar ratios in the CSF

3. Redox status in plasma following exercise

1. & MY A : Standard screening
tests

oA ZAE pyruvate, HEA, AFEAL}
Az AlEled dHE AAske AEA
molar ratio (3-hydroxybutyrate/
acetoacetate: B/A ratio)?} lactate/pyruvate
molar ratio (L/P ratio), 8% ¥ 4¥ §7]At
B4 A AHA 2EdHdas 2ge A
317 SlelA B oE Ald "ok Y doofA

W FEE ST o A 2R/RE HEp
oAl Wl dutdieor HH =TS |

AT = A7 AU BREAA E F4
< Fste AN FHES ATl oF Tt
AAl= perchloric acidg Y1 F-3o YA
HAAARE B SA] FAkstoof gttt vt2 HAb
g & gE e HAE 93 20°C o3 WE
Hystojopgh HAMY @ RE o 4 it B
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Table 2. Etiology of Congenital Lactic Acidosis

Class I : primary lactic acidosis ; intr drial

Pyruvate metabolism Pyruvate d g lex deficiency
Pyruvate carboxylase deﬁclency

Krebs cycle Fumarase deﬁclency

Aafie

1ok
ate y

Electron transport chain Complex L II, IO, IV, and V deficiency

Class II : secondary lactic acidosis

Glycogen metabolism Type II glycogen storage disease
Glycogen synthase deficiency
Gluconeogenesis Fructose 1,6 diphosphatase deficiency
Glucose 6 phospt iency
Fatty acid oxidation Glutaric acidemm type I
Carnitine deficiency
Organic acid metabolism Methymalonic acidemia
Propionic acidemia, Isovaleric acidemia
Class III : unknown Krabbe di Al der di

Molybdenum cofactor deficiency,
Huntington disease, Friedrich ataxia
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FYUAHA : Provocative tests
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3. CHAH MF HAtel &3 : Pitfalls in
Metabolic Screening Tests
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Table 3. Screening for Multiple Organ Involvement

£ "

Liver : hepatocelluar dy

Kidney : renal tubulopathy, proteinuria, renal failure

Heart : hypertrophic cardiomyopathy (echocardiogram, EKG)

Muscle : myopathy (CK, ALT/AST, EMG, muscle biopsy)

Brain : EEG, Brain MRI, MRS

Peripheral nerve : NCV and peripheral nerve biopsy

Eye : PEO, ptosis, optic atrophy, retinal degeneration (ERG,

fundoscopic examination, VEP)

Ear : sensorineural deafness (BAEP, hearing test)

Pancreas : exocrine pancreatic dysfunction (ultrasonogram)

Gut : functional motility disorders, villous atrophy

Endocrine : hypoglycemia, hypoclacemia, hypoparathyroidism,
growth hormone deficiency

+

Bone marrow : ia, neutropenia, thr Y
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2) TFAHEL GAT AAY ¥A : Pitfalls

in Respiratory Chain Enzyme Assay

1) gHer Aol BAHA
A71A AN EL BHEE FHsd
Ab At Bgeg vehdr] gEel ZA 2
g Yol H8T o o]F Ftofof i},
(2) mtDNA Ed®olo] o3 Ay Hgo]
A FAA AMZze mtDNA2}
wild—type mtDNAS 2% §3tu ot =2
< Fse AEE9 mtDNA/
wild—type mtDNAQ] W]& XE&= wild—type
mtDNAS] ZhEeko] whabr oj| ZAfA 7]5
Aol 57t AR o YspA Aofrt
9e 4= AT, 9 FE Ak et 240}
4 AsEA AojE 29 4 s mutant
mtDNAQ] 9F (threshold of mutant mtDNA)
heteroplasmy =7} GetAl ofd X204
B2 PHET AL + AT ofd 2o
He e 2Rl 28 5 A9, dg So
o' ZZ oA 100% mutant mtDNATH &
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