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RAKRT IV 2 A ¥ —+E (phosphoglucomutase:
PGM, EC5422) 7 Vva—A-1-1) VER(G-
1-P) &7V a—2-6-1) YEE(G-6-P) DAHE
EWREMBELTVWLIEERD T, ${07
A VAL LADHERSh, FOWEEZFHLTA
MEEELOBEZEEY - LTHVS
NTV 5, PGM ORI IZRREA LAY I IZHER
PR OEEL XL, MBNOZ RV F—
EAZEEL, MRS -7 roERE
727

2. & #

PGM KRIBJE DR i 132 7% <, RERZ
AEIITbh T, BEL TIZPGM XE
ELTHEEN TV EDIESHITE LD, &
FTLLBE—DERZEL Ty, I72ERE
HWDOREYH Y WL, BEROBMED H 5.

3. " S| 7

B T2 PGM1, PGM2, PGM3, PGM4,
PGMS D7 A VA LABEDLI, FThFN
B bYBAEMICEEBETFELZ D > TWwa,
PGM1 iZ 1p31, PGM2iZ 4p14, PGM3 i 6ql4.1
~15, PGM5 2 9p21 & S hTw5. PGM4 DiE
EFEMZEZRZIN TV RY., FREFAD
T A VYL LGRS RNICEILL, PGM]L,
PGM2, PGM3IZAEMARADIZE A ETRTOR
FICBBEL T3S, HILER, I BE &5

75

151 % %!
RN ER

glycogen

v
glucose-1-phosphate

<::1 phosphoglucomutase

A
glucose-6-phosphate

|

l

pyruvate ——— lactate

1 Phosphoglucomutase DEFFERTE
ICHT S ERIERAE

A @ PGM iEME 13 PGM1 AMERL (49 80-95 %) T
HY, FRYIE PGM2IEMAN D, PGM3 DiEHE
B bFrThHb PGMA I AILFICHEEL,
PGM5 3 27 DARBEIZAHETH 54, Ik I#
BRI LTWBEEEZBNTWS?

ZOLHICELREEE 5D LDIEPGML T
HHT b, WETTIZPGMLICET 0%
% <, RIBEDBERHE b PGM1 RIEVE »
EEZLND,

4. RREEGERIERE, £1) [

PGM RIGEDO R OFHEIL4RBIRT, &
TEE, BEESHOEXEZRLAT, Skt
FETIE7) a—r v OERPARD LN TV AY,
2BIEE 17 A AOBIRT FEXKEZEL, £k
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RARGIVALS —EREIESREHF

¥ Bl E s o e Bk
E W 4 5% 174 B 5% A 38 5% 35 %%
fE K BITHEE FFRER TEnk, EiEE A FERU R AE
KIEE _ — — - -
HIHET + - + + +
FrIEX - + + - ?
DAt eI AR IR A — iy ey 3 BT, -
HIRTE, R,
RAY R E
16K 1 ? ? + + ?
oy a— im ? BN B HEm
PR T ES R AT | FLERERE LA ? ? ABEALL HELFRDD
KT ?
PGM 154 15 % (FFIRE) 11 % (7 A) 15% (FF 1) 1% (§5 )
30 % (FHA)

JF, AEH55 T PGM DFEH KT 2580 b 2”.

SHIEIEEE S OBE LEST 54 HRE
T, EFOHERET, R, BEEREEZEL
FFBEE SRR 72 BRIRIY Reye JEMRHRF & T &
NTWab, RPOERBOTCTIEIET P BEY
A NE VBERFENRWIZE N iR TIEE
ALY a— 7 v OER & ELFENIC
PGM D RIEHFRD S N7z in vitro TORERME
RILT COABERAER I PGM A+ 2 7 v
—A-1-Y VB E NI —ZA-6-Y) VEEDORHT
EENEAINTVE, FHOINV=F VE
EORTHE- Tz,

4B B 38 EBMETHHS, FITEEIED
b, FIRERIIMAR CHLEDO LA 2RO %W,
Mk fbZ CId ) a—-r roERB L U4
2R PGM DK T 2 B0 72° Fai g s iz
5B1B X35 OBMET, BRI BRE
w2 L7z iR CIZFBEO LRI A D
N, FRTVETOERZEALHE->TW
727 PGM ZHBWARELBETHY, BER
WEIIEBEZET L, INL5BI3EERE
RIEREZRELTWE 00, BEEEESHET
ETWAHEROFRFEREERMEIZN 1-20% T

HYVREVDHDLEEZDLONVRYETHD. —F
Gahr & O L7284 BB CILEROBER TGS
BH25% IR T L TWABIZY b b $EE
RCHRMERDOBEM S FED WY, BESIIL S,
BIFCTH 2 ANOBEMRMIREZHMEL T, 2A
DRFHTPCGMIEREZIZFEAED WD
b L TEERAEAEZRERLZELTY
52,

5. 2 & EplZH -

v MTOPGM RIBIEDFHEITFR 1LITRL
EIICENT, FIHBLEEN V2D,
R e EARB R B WS, BRERE b
ET AR, ERERO—EHE L THERD R
T, HEREZRTHMEICHTETE AT
REMED D . Fl e & N7 B BUEE O fE
BICIEHEREEROBRERO—D & L TEHHEERN
WWANTBLLEND D, RILEKIZPGML &
PGM2 2MZIZFRFIZE TN TB Y, BENCIEHR
MERDBFME % AW BEREENEFEETH
5.
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6. BELTHE

EXNHERERE(BE2HR) L

PGM RIBIED FRICOVTIEIARHTH 5.
BT 7 )V =5 ¥ DREDHR S TIERR 2R

LTWwb, ERGICETHEREO IV — A~ WEEENE.
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BER TOMmOBERPLIUVEET SHEERES
7 7>3a= - Ev4Jl(Fanconi-Bickel)

TE R %

Fanconi-Bickel syndrome

Key words : UK, RMEHE, BF 527 b—AME, i

FNVIA—RA GV AR—=F—2

b

1. BiS - T # |

Fanconi—Bickel JE#1Z, 1949 412 Fanconi
& Bickel \IZ X D g1 TG I NI F, BN
V= roER SVa—-RLHS57 -2
DOFHEE, REERE RREEZETLE
R RS HEREEOTINLEERETH HY. Ml
EY VNI D—DTHAIITNVI—ANT VAR
— % — 2(glucose transporter 2: GLUT2) D#&#E
BEICLDFIZEZ B

2. & = |

REHEIAHATH 55 BUE L TIZ 200 41
DT, ROPEICHRZT T 10 BB OHRED D
L5DATHY, TRREETH L. 1005 A
WIABTORELHERSIND.

3. " A %

&

i

BHZFF
DA ORI S LT b,. Fanconi-
Bickel SEfERE L, 3926.2-q27 \IZTFFEL, 524 7
IEBENS A GLUT2 #I5F (SLC242)° D5k
ERAETLEEENTUESOERIZL ) RIE
954, GLUTL2S, BHEHMETH 20131,
GLUT2 JEHAME NS Y AR—F —Td 5.
FEREIE OFRM, FRAIE BiZ B X OVNE R
fa DFEIESMRIEE, BE L MIIICHEAET A7 M
JoCld BRI CHIPICER L2 a—7r
DRI TN - A EEET D, NERR
I LIRS CIZTEMIE CORBBIEIRIC L D &7
WaA—=AHBWYAENDL. ZHSOHBBHD S
Va—ZREO EFAITH L, GLUT2E 7 v
— A DM ~NORRIZERELREEE S D,
GLUT2 @3/ v a— A0, I b—2X2,
XY =R, TNV N—ADEEREET B,

(il

4. " RE i

TN A= AGFIBEEET S 720, Ml
T AL, S YN HBRETH
B, TNVa—ADEESY 87 I20E, BEENE
¥ v 37 TH % sodium—dependent glucose
transporter (SGLT) & RBILHEFE ¥ > /87
TH5GLUT2H 5. GLUT IXiBEAE I -
TNV I—A%EE TS REREESER T ~
AR—=F—ThHD, FVa—RrmHRECH
%7 A MBEANOZ VI -2 BEFNENOR
ErEETLEEILE GLUTRZVI—ZD
MR~ DOEEIINTET A, GLUTIZHAE 1L
BEAFES N, FEEICHT 2 EMMER K

Fanconi-Bickel JEfERF Tid, GLUT2 DEH
WCEDINVIA—RBAFAY ¥ RTEHPEL
5% BE, BFZINERINIVa—X
FFERICEY A Eh, FFMilRN Ty a—4
VEBBRRICHDAENE BRSNS 2
— 7 VIRZEERIZIZSBE SN, TV a— A0
BEN, ERENZVa— A2 MEICKEBT
BIEWED TNV A—=AKRAF AT Y AHRT:
N5, HREIEZOMIEAIZ glucose—6-phos-
phatase 2 &F T 272012, 7Y a—4 U@k
BIZBWT, S Vva—26Y) VEER V-2
B LINVI—AEERTHIENTES.
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GLUT2 DEInTF B ¥ E Cd % Fanconi—Bickel
FEERTIE, B X A IFlRAA~D 2V
I —ADRE Y AAPEE SN, BEOFIMIED
EULAEEZLNTWS., ZBIERFIZIE, VYo
— U PSERENTZ VT — 2 DR
OENEEI N, FICHBRZ VI — XRE
DOWINZ L) 7)) a—7 ORI s b
7o, ERERMEMMEL X292 35 TR
BB FRAE DR EPRIE D Z2 I RHR I O — K &
ENns.

FIaA—=rrhrbpBEni s va— A0k
M~ OEORE, BIUHRAZ VI —
ZWEOWIMI LY, 77U 2 —7 v OS5 FIZH
flah, EREGMOBHERENLLRY
BRED ) a—7 U ER L, HFEXPEL
5.

BAREATHRBENZ N a— A1, SERR
M OB MBS 5 SGLTL, SGLT2(C
EDFMITAALF AR ZFIELTRMEE L
BRAIIICE Y AT NG, R LR HIIEICE Y
SAENT 7V a— A FREAMAE (MR 12 fE
FETHGLUT2IC L D, BEAERIZL ) IIEN
WCHPILE L5, Fanconi-Bickel SEEEE Tl
GLUT2 OREFIZL Y, RPICKEDO TV a—
AWHRE S LB, MAEEORCERHIZ S R HK
BEOZVa—-A0HREE 5. Fanconi-Bickel

AR EREEROBE LY I 7 BRIR, K
)V E, RMEET Y F—T R, BN
Bl& I ENED, ZOHRBIET5HLPICE
nTwiwy, BRMEMRO 7Y a—-FrrEr

N — 2O, £ AU FRERIOZEME,

BROBE R ENEZLNT WA,

K EBEE$ Fanconi-Bickel SEEH O & b 5
ERERO—DTH 5. KRIMHEISHEEEDORE
FED—2bLEZ LNTWDY, /NEIZBITAS
VA ZADOWINEER, REEEEOHES DR
b,

Fanconi-Bickel JERREIZ B 1T 5 B ffa~oD
TN A= AEEEEICL B AL VA VWD
BKTOWEEESEH 25, TouiEmiItont
Wb oo, b b TIEGLUT2EA Y R ¥

FWCEZBEBRILEVEEZLONRD.

Fanconi-Bickel SEEf&HE D 4 C DFFRELHEH
ENTWBEEVZ WS, MEOLETIZLS
GLUT2 O THImE~DOERE 2 & GLUT2 ICE§ 3%

MAPERSNTBY?, Bl b mEOREHN
W RS,
. B ERRIRS ¥

Y a—rrERICLBIFER RANEHESE
% 5830 B JER] Tl Fanconi-Bickel JEMREE % &
J. EHR3-107ACBHEND I ed%w.
JFIEXR, Fanconi BRMEREE, KEODRHE,
FNVA—ARMW, #F7 b—ARAE, BREEE
PROLNIL, RRZHIIEETEZ .
JERIZAETRICIZA ST, FLBHICHEKL,
g A & 723, BIRWTORE 2D S
ClddDH HMEREEZEFEROLZV. HET
D EEREFADFETAZ LR ENTY
5.

—RAREF R T, R, o8
Mg & RMEREDOFRRE LT, R¥E, W73
JBEIR, BANMT T AR, KV Vi, K+
Uy A SE, KA ) T A EE, REET Y -
VR, BHI7 M~ AMIEERED L. EALP ML
iE, BXBHRETCAMOMRAZED L. Hik
E7X°27U“:77ﬁﬁﬁ%ﬁ§7b~x
MAEAEIRE L, Fanconi-Bickel FEIEREDZ
R5HHbH B0 MMM ET iﬁ%&lﬂ@
W RAEIC BT A7) a—7 v OER & IFH
WO MDA S LB,

DML, SLC2A2 BIZTFOERZRET
LHILThA WMEINLB/IETERIZHT
HY, FREROHEIT L.

FREEEROTXToEAO 11, 1V, VI,
IXH), BRICHERIEE OERHFLEL 25,
Fanconi-Bickel fEEH TR IMAE H BB O E T
BMIESCHIRBRIE X RO WI &, BRI
BACRRMEEEIA SN AR O R A
N A FOM, BFT I F—AMEEZR
TERBE(TT 7 M= ARBEEE, PIIRXKER
Yy b, VMY URBERE)EDOER DL
RICHDBGEDVDH 5.
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6. AEETFHR

BRI RETER R L, WEREZIT).
A RAMEREE SN LTI, Ky, BFE,
YrIvDE)y, ERBALVREOHT
#1719, Bk o) —EBRELED, HENIZ
BEENZAT). RO LT, RKAHED
=V AT —FBRFRTHY, KIFEEZ I b
=352 EICL ) REEOEIMIEIFTE
Y A5 = ABROFIRTT 7 b — Ak
#3I0V2 )&, Fanconi-Bickel JEMERETIIR S
CGLUTS Dfff 2 X D FIHEEZ 2728 2w
TN b—ARERRKMPOBIIRE 55 2
EEREIDLIHELDH L. KERICHLTRES
WEVEERIT o T2MED H B, BRI

WA TARAEMERERI L TR,
EGFRIIBIFTHL BRBBE LT
HIRMEEEIIRA T TERT 225 RIREE
BEIZEE 2E25S L, BRLIHETTLHO
HWEERV. BEFEECL - THILEERERE
ENRET LY, BREREIZOFITEREER
Thb AHHEPEHBEOHREL b0 DAt
v, BEEEICLY, FEBRS LB
WIFRERIZE R T 2EANIH 525, HETAH T
L, LaLeds, HEERTALLS X
) R IFIEE R ARRHEEN & FT 5 L oL %
W, BAT 7 b= AMERFRT A0 HHE
% & 72T HOHREZD R, TR EORED
BIF RGPS HRE SN TV B
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Glycogen synthase deficiency

Key words : BEFUR, 22R%E, BB, Jeab,

1. B8 - THK *

ZOMMOWERFES SUBET 5 HRERREY
JUa—-5rora—ExEE

shavryT E

71

3. &

ryya—rry vy —¥RIBFETIE, UDP-
Fyva—AwrFEREL, F)a—-Froae(l—
YT VA=A 5FERAML, F) a7
VEMET AR, VI ry—EN
RIBL, MO -7 3RIEL L I1EFE
LSIET 9%, 1963412 Lewis B2 L D #1D T
s X 7oV 22 B R IR % FER & 3 5 R
Ja—rryy sy —ERIBE BEER 0akl) &,
2007 4E1Z Kollberg 5212 & Y Ml CHE Iz
DR FREHEIR(RRERL EH AT 2 2T
BTV a—7 vy vy —BRIBRE BEER 0b
)05, & HICHRORSEREERET
»H5.

2. & 2 &

Frya—ryryry—BRIBEZBELTT
W20BEEDOHMENDHHDARTHY, BWDT
ITNRERTHA. 1994 D Nuttall 512k 3
BEHEET (GYS2) OFEIC & ) @{mTFZ
THEE & 7o TUKEY, Lewis & 2SBRAICHRE L7z
EEOMIMAE, B0 EIEE REBEL I
L 72BN HRESEDREFI VP I|RE SN TBY,
KEBW OBIEF OFAENRE SIS,

fprya—rryyryy—EREBEIBEET T
Z3RZDHENRD 5. Kollberg H2DIEHIT
FEENZRIXDOR—REICL 25 %) 7
DL 1/100 @B SN BMOTENLE
BThH5b.

W7y a—-rri vy —EREEE FOAik
IZFHLT 5 glycogen synthase 2 #@15F (GYS2,
12p12.2) DR EBEF B ENT OHEGOE
BICXWAELSL GYS2i316 7V bl b,
17 DBEBEFEEIHRESINTWASY. RU46X &
THUMITBEBORZDPLHE I N T W BE DS,
genotype-phenotype correlation (&8 5 2Tl
2\,

Br)a—rriry—¥RE\EE, €
¥ & 212583 § % glycogen synthase 1 #{5F
(GYS1, 19q13.3) DR EHEA T -IIHE~T T
BAEODERIZEDAEL A,

4. & &

1) FJva—4>o 0 8—EX4E8E

WCIXEE L VER LR o
=7 ELTHICERS N, HUREICSY a—
EUSRIZEI D ZVa—R k LTRSS BD
Frva—=rryrsy—BREETIE FTO
FV A=V DOERPEESNLER, BEO
BN L, 70— AR F O L kg
BEICYATNDE 20, ARSLBIERS
M) 7R FIERB &R Y. ZERICE,
B a—7 Y OMBIZ LY 7 b RIS
HEUH HHLWALLT2ILEMITEERD
NSV, HHEOWAEPIETAIAPD
ZEfERE o b R R A LIS LD I2h 5.
Fr)a—»ryyy —BRIBETIE Bk
LIRBFEEEELIZIEE 12 < o T, RMbE TR
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FIERD Z ENSENE S NED, KREH
DY TS, FREE % & ORMEERSD
220 ) B EFEIUT X D ERITERHICEL
#Y 5.

2) BIVA-F LI a—ERIBE
BB LOHDT) a—r Y ZERE TR E
DFEVIERR, FRH 2 EPHPERET TOL
ANVEF—DEFRIRE RSB, Y a-rrvr
& —ERABIE TR BB L L HD /) a—
TUNREBELEFLIET L8R 28
F—EOMEBIZ LY LIHOEB I AFREDE L v

BTREBHBOEGAMAELLEERONL.

R, RIRDIMEIEDPSARIEDEIRE LT
MEINTDE, IROHDFERDY, Zya—%
VORI B OEREORFEICL b0 E ) »
TR SN T2,

5. LRI &

1) B7Va—-5ror8—tEREE
FFIER 2D n22E R b R 2 2

T HEFTIIARIE S BV, 24 B oMk, LB,

FhVA TS = VECHER ERET 5.

AR, KERSILBRIVEDHFEZIERT 5.

FURER I XA T 5 = VMK T 3 4. FEEMTR
BrcimpEiE e L EYT 5. BHRIEMT
DT Iy T ERFRER T IER 72 I BB ATA
LNBAHS, ZEERFEM T, mMAENLERE L 2w
S5y b —ZABFMRB T, M ILEE & )
R+, AST, ALTHPBRELRETLZ LD
5. AR T PASHRETIZL A LB S
g, B ENZED 5. EESHIE AR
W& Y ERITFREEO ) a—- 7 v EBOERL
BT a—7ryy s —BiEEoREOIE
% GYS2 DB TFERDOHEIZ L 5.

T RERBICEHA 27 b o RIDEZ
BT AEES BERL I VI XEH 5.
PEER & O EE LTIk, AETRIFERE
ROBVER, MOEERCITERBILEZ G2
DN L ERBHITONE THERFED

ERANULEICRLZELH D, EBEEEOENL
FECRIEN D ABAICEREZL SHEICEL LE
BH5b.

2) BJUaA-Fr O a—-ERIBE

B OEE)AT 2.0 OEENT A BE DT 28
AOLNIEEIIEARIELBED . HAEREITV,
yya—rroxRBEE, HRERICBITA7) 2
— vy —EEEOMNESR GYSIDER
FEREROBREZIT, ST 5 &)
RERICEERHOEBAM 2 R IEBRIH AN
B, FRE T I B O AT R EHEY, 3
Oy R T OBAERLHERYE, pre-ragged
red fiber 78, I I N 7HRE DER A
VEELRBGEND 5.

6. BEL TR [

1) Va5 3 —ERIEBE
ARl (3-4 BRI FR) O B FBI AT,
ik, #B7 Y F—Y A, 7 b riEL2B L
WY U ENPET L\ MY PE—- LR
BEICIEa— Ay —FBEZITS. ZEBO
R ER L & DTN T 5 2 LB VA,
FERETHRIEH OIS, HRRPLMEIRERICK
MR ASSEMEAL T A 2 &b 5. RERER
BEREALNED, RIOERLHLET ¥ F—
A, TNV RAEFHTEIETHET S &
BB DI 20 % THRMOBEER T E RN % 2D
57 BEHORSHHESCEREREE R Coa6
FEOMEIE R, FRIILKWBIFTHLLEE
A oNBA, mEFEILRL, BREFRICEAR
HiaEddY, EEFECRABEILETH 5.

2) BUVaA-Frira—ERIEE
WEEFOF LDERLIIRT. EEHIE
PELLRL, T— A5 —FREER, EHC
LM TADAE, LERICELE Ty 71—
PERA LN TWBED, FEX S N/EEEE R
MEZINTZIRRSFID 9 B 3FARRDLME
HIZE DT LTWAE, BRIEEZ T 5EE
FEFHEL I N TWRWN,
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£1 BIVI-FI L 8—ERBECHREFDE LD

5 FUEE—BYO | Lra—  E% e X 1058, EHH
4 QTEE, 5% | Wik : B HBE : EATLGIE, I
3 B LHRRORK, Ok,
’ VY a—4voEk
LEM - T RERE
S EEOBERKX, EEILK,
B E . Kollberg &
| - S
! Bk ﬁgﬁt S, B | BAEHEEEOET, A fiﬁ@?ﬁéééﬁg“ Ré62X . (2007)
115 m, HHET BRI O 3 RO H 00N | | . :71/ - ’
mEMEET, 1EHEEED |
&KT
HHERE I B8
S ERILKR, BERERIEEE,| BERERE: Z)a—-5 >
Sty WAMEER | IUEREEREE DRZ, 1RGN, EH
MR e I bary Ry 7olem
R I bary P TR
£, HHIRERE, [E#H
S MBAL, Y a—-rroR
B : SEBTRICLERIE Z. pre-ragged red fiber _ 8%, METIT | Cameron &
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ABSTRACT: No effective treatment for McArdle disease
exists. We report a Japanese patient with McArdle disease who
was treated with vitamin Bs supplementation (60-90 mg/day).
After treatment, increased muscle phosphorylase activity was
confirmed by follow-up muscle biopsy (3.8 times higher than
pretreatment levels). Increased lactate levels were seen on the
forearm exercise test, and regular work activities could be
resumed. Vitamin Bg supplementation can enhance residual
phosphorylase activity and improve insufficient anaerobic glycol-
ysis of skeletal muscle.

Muscle Nerve 45: 436-440, 2012

MicArdle disease is a rare metabolic myopathy
caused by a deficiency in muscle phosphorylase,
which has an important role in anaerobic glycolysis
of skeletal muscle. Clinical features of McArdle dis-
ease include muscle cramps, myalgia, exercise
intolerance, fatigue, and slowly progressive weak-
ness, although the type and amount of exercise
needed to precipitate these symptoms varies from
patient to patient and from day to day. Muscle ne-
crosis and myoglobinuria caused by an inadequate
energy supply to skeletal muscle during exercise
occur in about half of patients, and half of
them develop acute renal failure.! A diagnosis of
McArdle disease is suspected based on patient
history and elevation of serum creatine kinase
(CK) levels.”

The forearm exercise test, during which serum
ammonia and lactate levels are measured, is a sim-
ple, sensitive, and specific test for disorders of mus-
cle glycolysis. In McArdle disease, patients fail to
produce lactate during this test.”

Several groups have reported the use of vitamin
Bg treatment in McArdle disease. However, a
repeat muscle biopsy in the same patient after
treatment has not been performed; thus, the effi-
cacy of this treatment is not well documented. To

Abbreviations: CK, creatine kinase; H&E, hematoxylin and eosin; MMT,
manual muscle testing; PAS, periodic acid-Schiff, PLP, pyridoxal
5'-phosphate

Key words: anaercbic glycolysis; follow-up muscle biopsy; McArdle
disease; muscie phosphorylase; vitamin B supplementation
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date, there is no conclusive evidence of significant
benefits from nutritional or pharmacological treat-
ments in McArdle disease.?

We report an adult Japanese patient who was
treated with oral vitamin Bg supplements (60-90
mg/day) for >2 years. Efficacy of treatment was
evaluated using manual muscle testing (MMT: —4
paralysis; —8.5 = paralysis-severe weakness; —3
= severe weakness; —2.5 = severe-moderate weak-
ness; —2 = moderate weakness; —1.5 = moderate—
mild weakness; —1 = mild weakness; —0.5 = mild
weakness-normal power; 0 = normal power), the
forearm exercise test, and a follow-up muscle bi-
opsy; we also measured serum CK levels.

CASE REPORT

In March 2008, a 4l-year-old Japanese man was
brought to our emergency room with severe myal-
gia and brown urine after being injured in a fight
with his brother. He indicated that, since child-
hood, he had experienced muscle cramps and my-
algia after exercising. His parents were consanguin-
eous, and he had a history of hypertension and
subarachnoid  hemorrhage. Blood chemistry
showed markedly elevated serum CK level (420,950
1U/L), but vitamin By levels were within the nor-
mal range (pyridoxine <0.3 ng/ml, pyridoxamine
<0.2 ng/ml, pyridoxal 6.5 ng/ml). He developed
severe rhabdomyolysis and acute renal failure, but
hemodialysis in the intensive care unit greatly
improved his renal function.

In April 2008, his height and body weight were
167 cm and 54 kg, respectively, and neurological
examination showed moderate weakness of proxi-
mal muscles in the upper and lower limbs (MMT
= —2). The forearm exercise test revealed virtually
no increase in serum lactate level, although
increases in lactate levels after the forearm exercise
test were five- or sixfold higher than baseline levels
in healthy subjects (Fig. 1).* An electromyogram
was normal. Computed tomography scans of all his
extremities indicated slight atrophy of the proxi-
mal muscles. Muscle biopsy of his left biceps
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