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ELECTRON MICROGRAPH OF SKELETAL MUSCLE

ine Kinase: 3 MUSCLE HISTOCHEMISTRY :
INTRODUCTION: Creatine Kinase: 17,035 U/mL on 05/03/2004 (0-225) UsCl STOC S
L . 7,477 U/mL on 05/06/2004 A standard battery test of enzyme histochemical analyses was
Exercise intolerance, rhabdomyolysis, and performed on the frozen muscle specimens, including myofibrillary
myoglobinuria are common complaints that may 240 U/mL on 05/14/2004 adenosine triphosphatase (pH 4.3 and 10.4), nicotinamide adenine
present as manifestations of metabolic myopathies. 188 U/mL on 06/01/2005 dlnucleotlple (NADH)-tetrazp!mm reducFage, alkaline phos_phat_ase, .
Failure to r niz btle neuromuscular symptoms non-specific esterase, modified Gomori trichrome, periodic acid Schiff,
a('ju € torecog Ie su h ¢ di ymp 220 U/mL on 01/11/2006 and adenylase deaminase, as well as hematoxylin and eosin (H&E)
and signs, or employing the use of nondiagnostic 171 U/mL on 03/28/2007 stain.
routine mUSC|e _b'OPS'e_S may compromise an accurate Complete blood count, comprehensive metabolic panel, Additional sections were stained to detect glycolytic enzymes
clinical diagnosis of mitochondrial myopathy. endocrine screen normal. myophosphorylase and phosphofructokinase, and the mitochondrial
. . . . enzymes succinate dehydrogenase (SDH) and COX. Oil-red O was
CASE REPORT: Declined forearm exercise testlng_. Lactate/pyruvate testing also performed to assess lipid stores.
. not performed (patient non-compliance) — 4 @ g .
. . . Formalin-fixed tissue was processed in paraffin and sections staine
A previously active 23-year-old man presented with a i s i
hisptory of aysevere epis)gde of exertiorr:al ELECTRODIAGNOSTIC STUDY DATA 1 HEE and Wassons chome.
; L YIS | T T T I I T I For electron migroscopy (EM), sections were fi?(e_d in buffered formalin
rhabdpmyolygs and myoglobinuria, f0||0W9(lj by | e | s | W | s | P | S | s and embedded in epoxy resin to generate semithin (1 um) and
chronic exercise intolerance and muscle pain. There FYTE TR ultrathin sections.
was no known family history of muscle disease. He _call [ oo 130] 554 125] 10] 130] 769
was asymptomatic at rest with a normal R RADIAL - Snuffbox Enzyme ETC Patient’s | Patient’s Normal Control Mean | % Patient's
neuromuscular examination apart from some difficulty il KT MK MR KT M) MUEX M | Complexe [ value | value | Range* | +SD(n=49)" | valuel Mean
e . " X . s n* n*
arising from a squatting position due to bilateral thigh
n 9 R a . g‘p 9 Nerve r Sies | tat. | Amp.1-2 | Dur. | Area | Dist. | diat [ Vel NADH-ferricyanide reductase | 11.8 12.3 11.5-60.1 29.9+12.9 39.5,41.1
pain. Resting creatine kinase levels were normal. [ms | _mv_| ms | mvms | om | ms | mis
Electrodiagnostic testing revealed a mild, irritable R MEDIAN - APB | | | | | | NADH-cytochrome ¢ reductase 1,0 -0.09 -0.18 0.2-4.7 12+11 -7.9,-15.4
. . : . B 1. WRIST 3.30 12.9] 4.45 34.2 7 (roteonone sensitive)
proximal myopathy. Routine histopathological analysis S ow R T I ) S T )
of a left deltoid muscle biopsy was nondiagnostic. [R COMMON PERONEAL - EDB Succinate dehydrogenase ! 0.24 N/A 0.1-2.0 0804 303
Ultrastructural examination demonstrated a sing|e 1. Ankle 3.50 6.3 415 13.0 9 Su(icwnate-cAylochrTme c reductase 1,1 0.31 0.33 0.4-4.9 21+12 14.6,15.5
focus of abnormal subsarcolemmal accumulation of i i‘“ Head 12:‘; :j ::2 g; 32 if)g g:i (entimycin A sensitive)
] : . . ) e X X y —
normal appearing mitochondria. Biochemical muscle — - -d Succinate Q reductase (TTFA-sensitive) [} N/A 0.12 0.5-1.5 0.9+03 135
enzyme analyses revealed markedly reduced Nerve Fmin Succinate Q reductase (TTFA-sensitive) + I N/A 031 0321 11406 285
mitochondrial electron transport chain complex Il and —— —— duroquinone (coenzyme Qu)
11l activities with m||d|y reduced citrate synthase levels. | ETeTY e PR | (DectylubiquwAnoI—cyI[och)rome c reductase 11} 51 3.6 6.8-35.2 15.2+6.8 33.6, 23.7
e e antimycin sensitive,
Coenzyme Q10, total carnitine, free carnitine, and — Y -
. R . . Cytochrome c oxidase v 64.7 N/A 57.3-373.0 148.9 + 67.2 43.4
acylcarnitine levels were normal. Fatty acid oxidation o [ LA ool
o . L [ i e Jomer [Amp Jour attern -
enzyme and carnitine palmitoyltransferase activities ST TR N R ) N O T O Citrate synthase &2 Ll 30 b a T L 333382
were also within normal ranges. The patient declined S T e LB (R s Exen Eves Lo « Enzyme activties in pmoliminig net weight, Numbers in bold indicate abnormal values, NADH adenine TTFA: thenoyl
additional testing. R ILIOPSOAS N~ N[N T |t [N [widiner
R. GLUTEUS MEDIUS Incr. N/1+ |1+ N N 1- 1- 1+ Mild Incr.
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CONCLUSIONS: o o o o o o o o intermemprans S5 concentation
This case report further supports the observation that CReEe L L L N S TN [T ; Do R CI rion
nonspecific exercise intolerance and muscle pain may | S YO VNN YR NN TN RSN FRS [N YT
be due to electron transport chain defects. In addition Al e )
to careful clinical assessment and specialist e 2+ 02
A . . o
neuromuscular evaluation, performing comprehensive Total and free carnitine and acylcarnitine contents are normal. e T e /\
. . . . ) ] L +‘ e Krebs
muscle biochemical gnzyme analyses, genetlc testing, Short-, medium- and long-chain acyl-coA dehydrogenase activities are § 100+ Concantration QI—E/
or both may be required to accurately diagnose normal.
mitochondrial myopathies, especially in the setting of B ) L
nondiagnostic routine muscle histopathology. Carnitine palmitoyltransferase-I and —Il activities are normal.
Serum coenzyme Q10 levels are normal (0.9 mg/L; range 0.5-1.0 mg/L)
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