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E13. NOx and ADMA concentrations in urea cycle defects
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E45. Structure of eNOS and molecular mechanism
for co-productions of NO and superoxide
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F—HERTZAZA I 5>
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B wroic

INIDEERSFTHHIE, MR EED
Bl AMaRERIC Lo T Va—2RE
W77 b—AXaRsh, BELVBRNERS,
MR SHSIICBIZ LAY S 7 F— Ak, DELE
BERICE D D 0% EAFHR~D AT h,
SHBONT 7 b— ARBEEEIC & - TRETR,
PHERR~NRBEh B, ¥F77 F—R1EFHLE
R~ARMoKROERESO—>T, | HiEK
kg) 7= 5g P EFMENT V5, DL
KEBEOAMPHNE 2, MBHT 7 b — A
M4DFRATEHI, LT, —@BRCERT
Bo BERRLET ML 2840 PRI LE
THado

Bl #57 b—2R® @ 1)

HZ72 F—RAB 6 RETHY, AN TIREHE
|, MEOR, WRE, SYurtr)rr ok
LBERHROECHE, FEMLLITFELTY
5o W2 b—ARFS57 b3+ —¥ (GALK)
KXo THII b—Z-1-Y VB (Gal-1-P) =
B S 5,Gal-1-P ix UDP- 2 V22— X (UDP-
Glu) OFETT, #5272 b—R-1-Y YEo 9y
VPSR 725—E(GALD I2k T V2
A-1-Y B (Glu-1-P) & UDP-#3 % b—2x

Okano Yoshiyuki

* REHIAZAEREEHRNERNRES
(7545-8585 KREHEEMET 1-4-3)
TEL 06-6645-3816 FAX 08-6636-8737
E-mail : okano@med.osaka-cu.acjp
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Lactose
Glucose

reductase

NADP NADPH
ATP
ADP

UDP-glucose Galactose-1-P
[GAE] < X T
UDP-galactose Glucose 1-P
l mutase
Glycolipids Glucoses P
Glycoproteins

1 AS7b-ARWewv 7

(UDP-Gal) it s h 2, ABEORKBIZE -
THEREN: UDP-Gal iz Y I vy vEH S
Zh—RA-4-2¥25—¥ (GALE) 2k oT
UDP-Gh ICBURBREINE, CORBIETHS
T, £EMICIZ UDP-CGlu EROFHIZEH VT
b, LdL, 9 7 b—ABIHMBE T¢Ik UDP-
Gal ERRO KIS, LEMEESICYS 2
PR MR A RWERT,

If siER=229U—= 50

DAYETR, ¥527 b —AMEOHFLERT R Z
IV 7R ITTEL Y LETREEhTY
Ho GALT {EMEZHIE T 5 Beutler ¥, Mp#H 7
7 b= AREERET S Paigen HD L XEEFE
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EARwLNTY B, Mikick hillEFErRE
B, FOMOBPRICIIERHFLETH S,

1) Beutler X ERERE LTIMA 7 Gal-
1-PA*CALT i2X b Clu-1-P 2 &b, #0i,
FRIMRMBREEHE L CRESE TV, +OR
BRI TT VT — A -6~ 1) YEEBIK RS
itk oT, Glu-6-P A% 6~k AF 72 v~
B AL EIZAELS NADPH O#¥EEHRML,
GALT L LTwa,

2) Paigen B ABBEON F 2 F—ABEKH
E Ty PRHMBLINSL ATy AT, 92
b—2Z, Gal-1-P, 3% b—X, UDP-Gal ¥ &%
THIELTw3,

3) BERETRTANYKRRAT 7 ¥ —CRBlE
L7zbd (ALP+) B# 52 b—RAk Gal-1-P @
SRR, THAVERAT 7 —EREE LT
ZWnho (ALP-) BHF 527 b —ADRDOH%ER
e MAFF 7 b—REWALOBEELETEL
W, RiMITEBBEICT S, KL TO GALT,
CALE it et T, RnsNoBEE N
ELTHY, FOUETRAME EOBEE 2
o T, WARMORTFRBLERFNSLTED
BEHRETT 5,

bl e

s b—RMERA T2 b~ AR
GALT, GALK, GALE RIMEAZ TR, 2L
PETHEBIN S, FCRIEFTEEHBON
BItEoTHELB, Thbh, O©FE~O8H®
BRORE, © FARN~OWY ALORE, @
W CORBREDOREISOWTHENT S LEH
b (B2, +0iH, B2IRLALD REN
BUTETTIo

1. SUBEHOLOOKRE

1) mshH S 7 b— X A& BB
BEEFS 7 P~ AMEQBRSICREY S 2
b AfHIE 20 mg/dl B 2 A TWE T EHFB,
GALK KRIBIE TR Gal-1-P @R L 73 »
b ROEWSH B AL, FARM CALK F
i GALT {2 L v, WSl T Gal-1-P #*

1080

#& HZ0 b~ RAMEOHE
1) FEAORSEBORYE
MRATE v 2 b
TRIRERITEE, FAPIR-IFERS « > &, TS
BRSe v 2 MEFIETN, PUREOEEL, PIREB v b
2) Friplam A OmYAROGRE
Fanconi-Bickel EHE
3) FRTOUBEHORSR
WEEHS 7 b~ MR
1 8 galactose-1-phosphate uridyliransfera-
se RifE
it8  galaciokinase RIBE
3 UDP galactose 4~epimerase RifGE
FrAEEst 5 - B
SERICRRBE ¥ by LRIAE, SFadhiE

ol
RS RITA

YA AR E RS
FRRSEER, RPE
HEFFERIRBIATIR? 5 - B

Bl s ah, £k 3~6 2 H LK GALK i
BETL, EERCE Gl-1-P R shi i
B CALT R T Gal-1-P 2 X5 2 b~AD
WD B, T, Beutler B (GALT i5E) TR
HEhDo GALE RIVETIIANZ 7 b—RADORE
Bim& Gal-1-P & UDP-Gal o#imd D 3.
GALT & GALE RIRFEORELEEHEBIFICITE
WEFE LR RUESTHTH S,

JEH S o #E, ¥ MY U RHE, PIR-AWE
¥ % b, Fanconi~Bickel SEBTHNZ 2 b—
AFFRCHFICRB s Ed s, Gal-1-
PLUNSZ b—AdEEE LA,

2) HEME, i

BB BWTIVAFO— L G4
Eah, Bo—8E LCEER2ECHECHRE
Ehd. KESOENREEEHLFRE N,
PR & BOIREA~NE A S, PIRKHEERY v >
PR S OIRENRSRET B0, BEHER
PE b B - RO S - HicliEg
SR L, BEHBRIFSRA~EHTSL 80
Twd, FHERVORIEHBRIZEA L Y BliER
FH%, ASRHHERAT 30~40 umol/l WL O A3 M
BeEz, B, 7ru—%F5,

HEEY AL VEEHS oWolEEs iy, &
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HERE
1) MFHFIP—ZRE

BEA5NBHRR

EEZEH

Gal << Gal-1-P —  GALT, GALE ZHifE 5

Gal >>> Gal-1-P —>  GALK &ififE } => BREEONE
Bt
SRS

Gal > Gal-1-P | PRATER v

Fanconi-Bickel fE{E 5

2) GALT, GALE Bi&RE

—s=  GALT, GALE RIfME

(MEMmIc LB HEER)
: (PIBRA TR v = BRI
3) HREFHROEBM —= | BB RBEE
M RIAE
4) FHBEERTE, RERLERE o s =
TBil, D.Bil, AST, ALT, __ E%?;ﬁ;ﬁ“%
ALP, LDH, PT, PTT, -
ANISTSSAF 5 A _ﬂ?@ﬁ%ﬁ@
SR => BETFBEH
5) MeprI/BHH — | EXRANRBE
_FFRER (Fisher OET)
O R 7R —- Fanconi-Bickel SRl = Hio T L

2 AT 9 b—ADEOEFIHE

WHWEZ TR, 181 offiE, FAERBFLTCRY
IV KEFEORBRBESELLET IS
EH% <, AST, ALT iXLEMICEE LA 2
LB,

3) PI/ER

Y MY YRIBETIEY VY Y ORI
Thh, AvF=y/ ) RO LEEFEDBLR
bo ¥z, BH) o, FHEECEAFF=,
TxzZNVNFPIFy, FaiERML, Fisher H
PETT 5, ERABRBECREELTHAD
7 I/ BPEMERT,

4) REHE

Fanconi-Bickel JEE#Cix, W7 I JEBR, B
W, ¥o52 =R, B-3ruryu’y il
Thbo

2. H59 b—RMEERTEBONH

MEBEOH, HRTEH L L HICEERICH
TAREBH~OT Tu—~F%21TH. ERBOE
BEUTICARRS,

1) BEEHS 7 b —ME

A7 P—AMEDHFEALLCEE L IZHY
bz, DAED GALT, CALK KIRSEDHRE
BEBIC V100 FALEhThH S, BEESHIICIE
FRIMERA GALK, GALT, GALE #2883 %0
CALT, GALE E# i3 Core ik Cr
HBUTIITRETH BY,

a) GALT &ia&E

Gal-1-P 2EPUCHRL, FEREIILOSME
KHEVEBEZ I 6T, ZLALOBRIRI A 2
MPRIERE B9 5. MsLGEE, RRRiR,
TRELREO—FHERE L b ICEN:, TRz
HLSERE R, GEMMARL 25, #E,
JRRRAE, SRR LR, HERRET, am,
WomdE, fERARCEHRT S, AMBEI VY
ZHE L& i ISEEN T, BB ASEBN
&, HHEHREOELLBHLNE,

b) GALK &igsE
BRERERERTH S, GALK KIBfE 19 #1
DEF T, TRARZ V-V TBROBY 5 2
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b — R LTS 80+ 88.1 mg/dl (20~400 my/d])
T, Gal~1-P iz A ¥R S hlevs,

c) GALE &

HAE T GALE QBT M RILERICHE S
h, BERTHIEBBORIRRENTVS,
SHBFERICTRT, ERCEAOHEE Uik
W, KIHEO GALE KIE 16 PI Tk ALP (+)
A1 243+ 8.6 mg/dl (9.9~34.3 mg/dl), ALP (-)
A0 2.720.5mg/dl (2.1~34mg/dl) L HF 7 b—
A& Gal-1-P HFFEHICER L TwA,

2) Fanconi-Bickel SEfEE

RO —2TH % glucose transporter 2
(CLUT2) RFILL>TRIET 5. GLUT2 X
MR, BEpMM, MO LIRS & UHERR
AR L, BERERC I Vva—R T
57 b= AHRANANGET 5. BERERITNF
MK EENRATREL LS ERE 2
5o WERE, BHE (-3SD~-7SD),
Wi, K, EAMREREBTORE, AR
LHHBHEIC X AL LR E T, BERAT
AR OEnE, RBoBEnE, WilBoRys
7 b= AMEXEBNTH S, B, W73/ B
R, BANYIAR, RPf,-370dusyy
B, ALP Bfli%R¥. bOECHE I HE
BOEFTORF T 7 b— AN 48~128 mg/dl
3 %ﬁﬂ.@&}ﬂ) 734)0

3) Y hUSRiERE

IPICFYTHRECEETS Y MY Y EA
(TARGE BTNy 3 VRERE) oREc
ko TRIET B0 WMDY T 2 b—XHDOF
B 11.0£14.0 mg/dl (1.98~66 mg/d)) T4
BOBECRARHBMULRTY, HER»LALRM
IZIEH S o WEOERICME, FEABTIRE,
R MmE, €k, ¥ vy YiER &R BD,
KEFOBRTCEI MO DERI &R 6 »AD
6 1 ETHRERT 2D, EEFBRELBELET
2P dHd. HR~MEMBARBROBEICL
h—BHEERE A, BEAE, HERALY
W, T3 AR YORAEPIEET 2 EHERT.
—~BOBFRRAREIRS b > EL B
T3, BEFDIHCE > THES N2,
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4) PIR-XTERS v >~ b

FHPIIRORIBPEER, BEMoBIRE PR
HHRmE (PMIRETRRY v> ) ORE
k% & DI PrOMBEORE, MR- FERYE,
R A, L Eflcs oY v v M
EHEIC Lo THEL S, WEMOBYF 2 b—2X
fifid 4~20mg/dl PLEE S EEETHBY, BIF
BBSEFSS, #ECTIEE Yy Y MIB®
WHMEEBPIRY Y F b2 b BIU VY
Y M ROWMENRETH S, £L{OEFTIRIILY
RN RAEIRE R &2 VA, BMCROTRE
REEELTHELH S, BOEL LTRREE
Ho< v HyOLH®, WimiEErssshT
w39,

5) SRR

[FdRFRRFERBCREL, 21348

2 PRUPRICRR ENFREH S o W cHiER

EHH 1 AR LEREL, 2L 6 »ABAIIZHE
L, RBAME (FLERERE BIUBRER
2D . AR IEMRERLOBREALS
EFBL, 2REBIREBIDOEKRL) LERSN
Tvid, FrERFAISHEREIRELTVS
bobtEXOR, FOEE 1 RWICHFREEDIE
BB ohS,

6) —BEHS Y b—RE

BREOBSOBIDDIZ, dLBMLH
OEETC, BTS2 b-ARflit ksl Lk
BhHby, &3~ PABRICIHIZERLT 5,

Key Points

@57 b —RMEREELEEERTCRE
T3, FIlR-ATBE v b, Y MUSR
BEEESCHAERS - BEOHEENS
LYy

@mhHS7 b—X, BEAR, 7 /B0
S, —RFFRERE, —RRBEFDE
BELLTLETH D,

O —BHOH 5T h—AMEL EHBH D>

307, BHHLBRLLETSHS5.
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GERETE & ELTE & I bV S0 st ot oo N Lo,

<B¥IND 7T 70— F —first line &>

ArEEIES

R

| zLabic

AREO— BRI PEBSNRICB T, mMEHR
HETEREWTTETMEI TS, $L O
TRMY, {EBRELZER2 ) =Y YHED
BT AST, ALT % EOERELZ Y ARTW
Bo CONF—VRBEILBWT, FPF VAT
F—El, T.Bil GBE I VE ) ldsIFRER
WEEDNS Z B % v, BLRAROR
BER O —BED PSR 7IF—¥ LR
THED, GPIRAEELTCELLVWERLEE
RTWh, 2ORBO—OFERRBBERETS
Bo AWTE, FRERErSEXRAURTEED
Wta7rro—F5%HT3,

FRESHeREL AT 2ENRBTHE, o

LR A N¥-0kk, TH A%, KREEA
R, FRSEROGEWEARE RE), B
IR I & B fadkae, BB OREND
bo TORPTERPE L Thi BT 2585
BRERBEZR 1L LD

1. FSLR7IF—4
AST, ALT, LDH % Xi&SBim$ s X dn, F
MoAL SRS TVE, I

£ 1 BLEFRERBEETOMFLLINE

R
AST, ALT, yGTP, LDH (LDHs), m-GOT
BEaaRme
PTER, PAT I ARA, MMERET, ChE i,
{B73 /871 > v—, BUNESM
Bt 5 -8
By .
D. Bil # T. Bil ® 18%RkIL$ 3 it D. Bil 1.5mg/
dl Lk
L
RAFHERME, EEBHTEY® (EABMCIRE
IERBEL &
yGTP, & yGTP* * (PFIC1,2), ALP(ALP, 5), LAP

RpslaE

FPLEIT, PE/BES
AR '

lgG, ZTT, 17T

Fujisawa Tomoo

* PSRBT L ey 5 —
(7230-0012 HMEFHWRETHY 3-6-1)
TEL 045~-576-3000 FAX 045-576-3525
E-maail | ¢ fujisawa@tobusaiseikai.orjp

AERRE Vol 42 REH, 2010-7

* S B EBCEbIeDET, BABEMLE
ARANREOBEHEF 55,
RS SBESBLDDET, yOTP FEMlITE
VRS PRICT,2 ORRERF S 3,

RGBS ch Yy, FRREERE Xidh
LHEMBFIELTWAEOT, FHilOTEES
BT ARERIFARBEOZIC L b BB
s hmpiciiihng. ShbopEED
2T ALT iZFFRIRE R OB IEIL AST X 9 i3 a 0
EWD, oMM TIRE oI, RN
DEFEL P, BhROBEES T ST,
ALT i AST S H 5 & RIS REASm W,
FIYRAT R F—BRABTIHEBRGICP
Mo P UATIF—CEEBICES &,
FRDZELLRE, TR0, FMRRO®R
BEmEL, SROBMIRF2LE L TRENS
b, /=& 2, Wilson #%, MEHA~ATI %
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F=Y R, BHENSF O Y L lECIEFRRIIC
FhERE, &, 707 MEERRMERIL, 7
H b= AR OBIRIZ LY FS VAT 3
F— IR ERT B, SHIETTHE, BRHIL
PEE D, WEEILES, I4, wb® 5 Reye
ERBCUHABRANRE RS TIILEAT
IV FYTREICRELELL, REYA2
WEEFBILL, 7 ¥V e 7 OMBEARERIZE 5,
LaL, EVVERENTI P> B PR
MRS, FEAIROBEREL &80
OTHEIRED 2, Gaucher BT, 4V
V- ABEMET L/ VaELTRY FEWIHl
R AEGOMBPRICERT 55, WRICKRS
ERFNEMRAIER LBRGRRET &L
FEiZbhb,

2. BEFD o
BHHIZREY VYL, JAHEE, aLATFu—
Vv, U VERHE, Bk ofETE, WRER LN
E3Ind, BHPOEESTEENTHORBRHER
MR B, HERIE, CUYNELZER LRV
H3-oddy, ThEZEWEERBHS -
- (non-icteric cholestasis) & X R & bdH b, Fli
HEGOKE PR ERETMS Z EIXERAH
REOHREZERTE I A TRUTH S,

1) EUYnE K5

YU E VB S ICERRMIROCHHIC Y,
BEAE ENANES T E Y DANRCHRE, RS
NLBaETHS, ERSNAMNE FRae) ¥
NEZEMBTTATI Y EHBEUTEE TB%
N3, FRICRYATh, HFERKROI o
V= KIZBWTEYNE Y - T u rBREEE
#% (bilirubin UDP glucuronyliransferase : UGT)
i o BREEEVERE ReH) ¥
YK ISk o TN ¢ PR ABRIEE
(glutation S transferase : GST) {C X b EHMBEMN
CBRSsh, BV AR~ —TH5 mul-
tidrug resistance protein 2 (MRP2) 2 & ) EMf8
ol A Ehs (@ 1)V, REOWRIC
LY, UGT # o— F3 BBIETF UGTIAI #HER
&N, UGTIAI DEROBEIZL Y UCT &k
ICART T ABHBND, Crigler-Najjar FE&
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bitirubin — atbumin

bilirubin + albumin

sinusoid T l
®,

free heme

bile canaliculus GST heme enzymes
; \©@

bitirubin

bilirubin-UGT UDPGA
(microsoma} CC:
® UDA

BMG & BDG

/

GST

@ uptake ® transport & storage
@ conjugation @ exceretion

1 EVILEOFRRRES
(HZE - NEY, 2006)

# IR UCT oRERMTH H FBHOBIH
WIS B0 Crigler-Najjar FERBE TR L Gilbert
EFERIE UCT oFBEETCh Y, WER UGT
D 10%HEE, H#EIL 30%BRENFELEL Wb b,
%8, Dubin-Johnson SERBIIERE Y VEE
MOBEY VE VIIEE & 555, MRP2 BETFR
WA SR, BRI, EECILE V2SR
&%z % Roter JESERE T GST BETFRABHTRS
RTVAFELRERETRIFHATHS, oo
DEYNE Y RBRFERBHBESDI LYV
U REHER DS DRE 2O TERMTFER
MR bRy,

2) EYNE LS OBRTESOMRH

e rpSofanisd, MiaoRBaE
CPHRASREOEZ2HEV-TH2PHOBAEEZHE
SBEEATHB, FTVAR—F —ORBHIHRH
s8ho0dh ), FLWERKBRENBR I,
Fe b 24, BTEREEFNET > (pro-
gressive familial intrahepatic cholestasis : PFIC)
R 6 B FTICRY ) oF, REESEE, &
ERE ALK, BIHENFSEEIGERT 52 FHS
BOERTHD, PFICL, 2 BIZIEH S - fHH5H
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cholesterol, bite acid

s
— Tk
=4 aminophospholipid

UGT1A1 n.eil
OATP-C ¥ ——
1 Bl ———> 2}

C-Najjar Sx 1 0 activity

C-Najjar Sx I <10% D-Johonson Sx ‘
Gilbert Sx 30% /

0 phospholipids e
L MDR3 <)
o s

B2 BEAms (EYses, @it arxFo-n, Y EH OrS2R

R—G—EZORE

OATP-C : organic anion iransporting polypeptide C, NTCP : sodium taurocholate
cotransporing protein, UGT1A1 : UDP-glucuronosyltrasferase 1A1, MDR2,3 : mul-
tidrug resistance associated protein 2,3, BSEP : bile salt export pump

Wil b b TIBERBEE TH B yCTP flid*
ERRELELEVBOUEREE % 5. PFIC1
ORI D o HORRIZFAHTH B, PFIC2
i BSEP (bile salt export pump) PKR&ELTHD
. FFREAoBHEE EMEE IR CE v L
itkz (@2, —F, Wi yCTP BHEERT
PFIC3 t& MDR3 (multidrug resistance 3) @K%
AHabh, THIZFHEAY VREGEREE 2
?-:'g-c

3) HBFERfCEH

BRI VAF - 2B LCHFCER
ENAREWTHY, 2L AFO—LOR{LHE
L &b REOBHRIUCEETCH S, JOHER
® 3 % cholic acid (CA) & chenodeoxycholic acid
(CDCA) BFIcBWTa VA F O ip O EES
mah, —KBEHBRE Ehb, —KBHEZE
HafLclERcihbsh, BRAEEOERIC
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Table 1 Clinical data of 26 CTLNZ patients.

Sex  Onset " Mutation Onset symptoms BMI § of().l?xiss Aleohol Pancreatitis Hepatoma T;\é[atl} tr alnls\;lram Arginine cat‘b'lﬁgggf}raw Na-Pyr (‘yﬁf‘i%&?sfh

1 M 24 141 consciousness disturbance 184 B - - + - - alive (15)

2 M 44 VoVl consciousness disturbance 171 + + - = - - - alive (14)

3 ¥ 23 i consciousness disturbance 101 + - + * - - alive (12)

4 I 12 it depression 157 + - + + - - - alive (113

) F 17 il epilepsy 3 + - - - - + - - - alive (11)

& M 20 1 consciousness disturbance 188 - # - kS . - - - alive (10)

7 ® 51 71 consciousness disturbance 215 + - - + - - - alive (§)

8 M 32 VAV consciousness disturbance 18 + - - + + 8 alive {7)

G IS 40 WAV conscivusness disturbance 162 + - - + - + - alive {(7) bt
10 M 17 7 consciousness disturbance 161 + - - - - - kS - alive (6) >
i1 M 35 XXXVE consciousness distwbance 181 - - - + + + - alive (5) %
12 ¥ 15 1% consciousness disturbance  20.3 + - - * + + + - alive {3) -
13 M 24 unknown  consciousness disturbance 157 * - + - - - - dead i
id M 29 unknown  consciousness disturbance 197 + - E ~ + - - dend N
15 M 25 11 consciousness disturbance 208 * - i + - - dead =
16 I 39 i} consciousness dishurbance 148 + - + + - + - dead \g
17 M 25 /XXU halcination - - dead g

+ dead %

CONSCions ¢ 188 - - - - - + kS alive
20 M 65 consciousness disturbance 177 - - - + - + + alive
21 M 51 consciousness disturbance  22.3 + - - + - + alive
22 M 18 1 consciousness disturbance 168 4+ - - - * alive
23 52 4 consciousness disturbance 16 E - - - + + alive
24 F 47 A consciousness disturbance 213 + + - - + + alive
25 I 49 v consciousness disturbance  22.3 + + - + + + alive
26 M 35 IXXIX consciousness disturbance 223 - - - + - + + 1 alive

mean 374 185 27% 8% 100%

sD 136 26

hoy

*SLC25A13 gene mutation number: Tabata et al | Hum Genel 53534-5452008
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Abstract

Therapeutic approaches for patients with adult-onset type II citrullinemia (CTLN2):
effectiveness of treatment with low-carbohydrate diet and sodium pyruvate

Masahide Yazaki, M.D.”, Shu-ichi Ikeda, M.D.", Keiko Kobayashi, Ph.D.” and Takeyori Saheki, M.D.?
"Department of Medicine (Neurology and Rheumatology), Shinshu U niversity School of Medicine
“Department of Molecular Metabolism and Biochemical Genetics, Kagoshima University Graduate School of Medicine and
Dental Sciences
"nstitute for Health Sciences, Tokushima Bunri University

Adult-onset type II citrullinemia (CTLNZ) is an autosomal recessive disease characterized by highly elevated
plasma levels of citrulline and ammonia due to the urea cycle dysfunction associated with citrin deficiency. Pa-
tients with CTLNZ show various neurological symptoms with hyperammonemia closely resembling those of he-
patic encephalopathy. Since 1990, 26 CTLNZ patients (17 males and 9 females) have been admitted and treated at
Shinshu University Hospital. Twelve of the 26 patients received living related partial liver transplantation (LRLT).
After LRLT, neurological symptoms soon disappeared, and all patients returned to their previous social lives.
Among the 14 patients that did not undergo LRLT, 6 died of intractable encephalopathy or the development of he-
patic cancer, but 8 patients have had relatively good clinical courses (follow-up range 0.5-8 years) with oral intake
of L-arginine and low-carbohydrate and relatively protein-rich diet. Six patients have been also given sodium py-
ruvate and the frequency of attacks of encephalopathy markedly decreased in 5 of 6 patients. Our observations in-
dicated that liver transplantation is a very promising type of therapy but that other therapeutic approaches, in-
cluding low-carbohydrate diet and pyruvate, are being established.

(Clin Neurol 2010,50:844-847)
Key words: adult-onset type II citrullinemia, low carbohydrate diet, Sodium pyruvate, argininosuccinate synthetase,

citrin
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NICCD: Neonatal intrahepatic cholestasis caused by citrin deficiency.
CTLN2: Adult onset type 2 citrullinemia.
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