FN=FUo 73/ EEBERSE (RE BRI ERIRERE) 2HiEdt

A ER (gyrus) EBhEABELGREFRRLEF N —FUOMENEHNTHS. TIL=FUODEELRELLRE
ERE T A I =_F -0 -FI/ SR T5—HE (OAT) DRIBICK>THET D, CORBITEHERIIZITA
WZF BRI, FNUBRIEAL=FOOELIZBL TS EEZ DTN,
BHWGREMRDOREZRONIZEN SV FIERDBET7 U EZTMEDENZHELTEERIND
RETHH WPVENORNETEELL, BRITEITLTRERE 45-66 MTXBIZES,

IR ETRE

OEELREFRRMOLRELFEDLND,

@A IL=F X EETH S :400-1,400 ¢ mol/L (5.3-18.4mg/dl)

FN=FUEEEET HHH(EF L ZFo-BT7 o E=T-REVMNVIVRE) EREBEOENNBELLS,
HHH fEMRETIE. REFRREZEOT . MBI L2232 D LR RPARES L)Y RPAOMEDEMERD
%,

CELEFHRIMLERTHS,

DE@%EAT=L., HHH IERBEF D IR B E AT O TONIERELZH SN D,
HERBICEONHASHTRIEWNEELAHY ., QNBELLTDENH S,

BAREXRRBIREFS BWEERTEEESR
REEE RO

ZER FEWE

2012 %12 B 16 BAR
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(AR 2)
REVAIONREEDBRITALI1>

KAA RTA o ORfGE IR DHEMBIL, CPSIKREIE, 0OTCKRIEBAE, ¥ MU MEIR, 7v
X ) anyBRE. &7 VX = IMEE. NAGS/KIENE. HHHAEBERE. AN=F T 3 J iz
BEEZRBIETH D,

AHA RFGA VTR BEINTWVWAIET VAL, HREEIDTOLBY ThS,

PRI Z DT

TR

* RBESTHDHD

ok ESE L LTRD O TSR, B TREES TR S O
ook IR PEERHTRVWED, MEBEZERELZRTHWLIRE LD
R

* REREISTH D H D

ok RBEIS TR <, BIEL~L, BELALTHD LD

ITEF R LY HEANTWnaEm s 2
I systematic review/ RCTD A X7+ U I/ X
II 120U EDpT v & S ERER

111 T o F DL

v ak— b, FEFIRSR

v FERRESC S — A Y — X

VI BET —ZIZE IR VEMRER

HELZRE

A [~IIOTEF L AZESSHIBTITHIRE LD

B AL, REERIC SR H Y, EAITHRRH D LRESNTEVITH V&
HD

C FEGICRHRN DD LRESINTEY, BETAEHD

D AR, FRRRENICZLYEE D IPRABER DD H D

E BRI FRE 72 IZE ST T TIWNT RNz &
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1. RKESEE

REVA 7 VIZFICFIBICRBNWCT V=T O REZELETIRETHY ., Ar=F1,
SRV Y v, TAF= ) anyB, TAXF=045DT 2/ BEHLERENTWS, RE
YA 7 NVEEETIE, TORFBYVA 7 NVICBITDRFELERT HBBROBEHEEICL -
CET VE=TMEARET D, REVA 70 AEEE L LT, carbamoylphosphate
synthetase 1 (CPS1). ornithine transcarbamylase (0TC). argininosuccinate synthetase
(ASS) . argininosuccinate lyase (ASL) and arginase 1 (ARGl) . N-acetylglutamate
synthase (NAGS). ornithine/citrulline antiporter (ORNTL) ’®HIF o b, FHLEho
RIBIZ K 0 CPSIAHRAE (MIM #237300),  OTCRARJE (H311250) . @i hv Y o MiETAY
(#215700) . 7AFX =/ 3,7 BEIRSE (#207900) . 7 /L% =/ IffE ($20780) . NAGS/KIBIE
(#237310) Chyperornithinemia-hyperammonemiahomocitrullinuria (HHH) JEfREE
(#238970) % & 7=, /NEBICHKET A&7 =T MEORREIL, REVA 7 VEEEL
Xt ed

DERAHERFIEDIIN, EROIREFREY ., EERPESCEY R LSR5, R
RHA 7 NVEEEOBRE T, ThoDERBOERZEDDVERD D, FTRAMEEE
T, MFT7 =T B EF LT =4 Fx v THERE TERLED QWG EIIIRE YA
7 NVEETEDFENRL bl D,

2. BRREF

REV A 7 NVEEEORIESEIL L ¢ 8,000~44, 000 A £ EZ BN TVWABE 2, bAEIZE
W ABEEE L LTI, CPSI 1 805 AIZIA, OTC : 85 AICIA, o hb Y U ETR - 5355 A
WZIAN, TAX= anFZBIRE : THANIIAYW, T = MfE : 22005 AZ1LA & O
BR®H B,

3. ERIREEWR DR & BRPRIRRY

1) ERPRAEIR

REFA I NBREEDORT e =T MR, B(eOTE (BB ER2E) | EREOR
RIBEL, Bl SIC Ko TEL DY 2, BRERIIESRENDHRFHRE THL Z 20%
<\ gL, WEELKT. SRR, K8, EREE, TBHREY. RERERLBRLNMY,
R LB FAERZFORR TLREMRSPCEEENRERD Z L bH DY, EBE TITHE
BICHIE, EIBERDBANEHAOND Z LMD D, OTCRBIEDKMETIL, XRAEKRE
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{EDRY OREIC X - T, EERD LI A RYBIEE CTRAx RRBRFET S, £z, &
DEORLIUIIT VX = a g BIREIC, NI HETT A MARREIX T VX =i
TECHHEMEREIC L A D RAIERTH IO & V0 TNOEET v E=TIENZEA LR
LR THETT 5,

#£1 FRREVAIZNVEREEORHE Y

BREL EAREER ERTBETI B BER
il R Foy g

CPSI XHB%E w7 =T A TNE I - AR
TNE I

0TC KIBJE B7 RS T7ME INEI ++ XLR
THRE I ER

¥RV Y afE BT =T ME DN NS ++ AR

I3

TNE=) &7 V'S T IME TAX=) TAX=)  + AR

3N BERIE frIER, BERE any g, any g
DAY

TV = L E BT =T ME TAE=y FTILE=L 4+ AR

TP PR Yo
VAF

NAGS RIBSE w7 V=T MLE ThE IV - AR
TNE I B

FN=F T Jist IR ARAR B2 4 FN=F +/— AR

BEEBRRXEE  E. FERSET S

=7 ME
2) HBHZ LICH BN D EREBERERS Y

M
B0t (IR, RIEFRE. S | SMERE. B8, KR, EEREL. —#
MRS, EERLRMRNE, HFEE, ZESEIE, REBRAS, ERENRIRE. KB
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TR R
FrARY - BULEARRIER, FERRE. WL, Sk

1B EH]
REL, RIEFE, O FEV, R, KE LR, BEEE, WA SIRE, FEEE, B
PRI, EHOER), /MR, R E S . ATV MR/ T BRRE, AR,
R, NEME, REREE. FFEA. FEEE LR, BERNRYE. A6, BHE. BREW.
BLRE

PR R FLAY TR

FEEE . TAX= ) ang BIRE

HEATREIRPETIRRE « #7 /13F = L UE, HHHIE GRS

FUEERR ARG ZEN : A =F o 7 X HRB RS K ERE

REVA 7 NVEEREBECET V=T MEE & - 3T3HRY ©
BRGe, FEEA IELE, HEEHM, v o ) —ERAR, BERERAR. BLoTE, FEIE
M, ALERIE, WE T oA NiEFR, BRER, S5 REET OFN, BRBRER,

#W) (valproate, l-asparaginase, topiramate, carbamazepine, phenobarbitone,

phenytoine, primidone, furosemide, hydrochlorothiazide, salicylates7g &)

3) ERARIRTY

© FIERTY
FIEIHTOAR 7 ) — = V TRES TRAINEEERBIZET. BRARNC, B, R
HTFHIE WSROI L > TE T Ve T IELSFIET BRSNS 5, BHIC
R SHIBRA A SNIENI LB Z BB T D Z L b,

O£ R HFIER
FARS BEAREA) [, HEICBZ 2EMY, MELAET. Sk, g, Bk
FERETRMICREL, &7 U E=TMEEZET D, BN T VE=T ERETER
JHIEFICE D, Vol AR ZBENL L 7= 1813, BALTTHE LB FARRIE R
BRTDHIZEND D,

@ B
FLIRHACARR AR DS B, 2 12, b L < IR HLR e C R ERICE T V=T
MAE & FERDOBALDR A DD, [TEIRE, IR, FEREE, @R EDEREET 2,
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P
1) MEFR 25 Y
Ol 7 & =7 @fE : FHAER >120 umol/L(200 u g/dl) . FLIZHILIFEE >60 1 mol/L (100
pg/dl) BL k,
Q7 =F v Fx v I*EF (K20) ThHD I ENE,
Q@AM EHEEHATH D CGHrERE >45mg/dl),
@BUNs2ME T LTV D Z A%,
®OTC KBSFE D RANIFTHEREIEZ+ 2 IR R IND T 03 H 5,

2) BWOBIL 2 D RERE > 5 9

O - RPT X B0 REEED 513K E

M - JRET X BOIMIIRDEERENOLOORETH Y, ¥ MU VIEEL, 7L
X=J anZBiRE, 7TAX=UmiE, HHBEERILZ OFRE S LIZIZERwcE s, &
MV U OARMEIZCPS T KABSE, NAGSKIBJE, 0TC RIBIEDZMICEETH D,

QR BB T DR A 0 NERIE

Rt o N@RAEEOEE. 0TC KIBJE. ASS KIBSE. ASL KIBJE ., HHH IEFEREN DL D,
FERDEACIC > TR A T MRIZEEMNT D, 0TC RIBIEDLHERE H 5 WVITRERE O
Wizt e NBOBENREHATH D, 7Tr7 Y —LVAWRBRICBWTRY O 2 NP
DEEIMT 20, BREEE 252 LD,

QEEFE L Wik D \WITE s TR
OTC/RIBJE. CPSIKBIEIZBWVWTCIIBEF2HINER THH, ¥ M VU RIBE Cildiz i
WradsEEZEICRA S D,

@D v F b AR

FER AR V== TICBWTHNWON TWARETH D, MU ffE T8, 7
NE= ) aNTBRIETIEY b)) v, TAX=ZVIETIE T AT = OBEMERD
Eo, BT CoEST MER X 72T AEBILEOENCERTH 2,
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3) ERlBE L ®
BREERMAE, A VAR, PIREAEE Y v b, HERSE. FRER I sET
UE=T MGEDOERETT O,

4) DUTETE

(1) ERPRIEIR - IR

OIE5., Watk, ERfEE. KL CIER RN R ERER
@3 BENDORFY A 7 VEEEDFE

QA RHNT I 1T 5 R D IR

@ BRET—¥

OFT7T =7 EE FHER >120 pmol/L(200 4 g/dl), FLYEHILIE >60 1 mol/L (100 u
g/dD) UL EA R L TH BN D,

Q7 =FrF¥ v 7EE (K0)Thd,

QOmIENEFHFETH S (FrEIRH>40mg/dl),

(3) FrERIRE
Ot « RFT X/ B, RAEERSTT (e MNgR) ORFEHRED DI3EE E1)
OBEREMH 2 VI BREFHITICBIT 2 2/

D55 1HEHE» Q) OOEEDE 2 HBU EEZTEETHE. REVA 7 NVEEIENR
b, EZWO-DDOBELZITI,

TEEZWT : BWORILE 725 )DL LIXQOTHREFENFTTARZRD S L XEEZH &7
Do

5) HERRI Y —=U I TCRRINTERBEYT A I NVREEDOD

FERAI ) —= 0 T CRRAEND DREVA 7 NVEEEX, ¥ V) VffE T BT v
X= /) andBRETH D, WThby M) v OEER & 73, CPS1 KIBJE L 0TC KB
fE, NAGS KIBJE. HHH JEMEEE, AN =F 7 ) BREBBREREEXHERA 7V —=
TTERERINR, £, TAX=VIEIXA S V==V T OMBREB L ST,

DWEED QRET —% (OMH7E=T . QMIIEH A58, QML) & (3) FFER
B (O - RET I BRSN. REEERSTT. OBRERRED 5V ITEEF#T) &
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TV, HEERHZED D,

VRVYUEE T BET AR ) anyBREQOMFT I/ BAIICSN T, s
ZIvemby M) UREETHD, ¥ VY CEE TR LY 21, 000 wmol/L
(17.5mg/dD)RBEL 2D 2 b b D03, BREEFIIARZ Y —=0 7 ORERIZHBT 550
WRET D, TOROTARAZ V==V ZERFITELF S D 23 100 pmol/L
(L.8mg/dDRBREDZ b H D, TAX=) anyBRETIERTT X BOFTETV. K
FIZBEH THOITREH SN BWT AT = anyBimifisnsd HPLC BICE AT I /B
SR LETH D),

5. MELEH

REVA 7 NVEEEOEEIL., S BRI TOND, SMHEEOREX TR R
DEHIL, BELTHELHIIHESE, RAICOEVLF T VE=TELZEEICHRD,
BEOREREEFRELZBFELT S,

1) SEEFEI~DOXIS

ST ETHREL L, EWBERICIETVE=TOERTEZE RS, BARLEIH
T50, 7 NUBEERER O+ 8IR 10% 7 va—26 LXPI, OV AT —T Vg
AW B ERKE (60—100keal /kg/d, MRICL VY ZhUToH5) 2175 (HEIREB),

EIEE (AR >280mg/dl. HARREILIEE>180mg/d]l) HRDT-HEEIE, 1R »*% 0.01
~0. 1U/kg/BECRRIGT 2 (HEREE B), A LV AU IIMIANA~D T FUBEORBITEZRTZ &
D, REVAIZNVOERREAEEIGDIHENHD L INTWS,

BT CESTIUEICSTT 2EYIEELE LT, TAX=vx (TAX Ue, AHRBRAOT LV
F= THRMA 100-250mg/ke/d BEIREK &) (HELZEE B) X°3 h/LU o (100-250mg/ke/d
EOgs, AL LTOH, OTC KIBAE, CPST KIBEIZMAE) (HEREB) KERA IS,

TNNRZUBRRZT D EREYA 7 NVORBEOSICLBERIN=F b RZ L, TVE=
TOMENS DICREEIC 2D, o, TAX=VIEAEORRICKHEDT I/ B-THD
Teth, RZTHEEADEMNLET D, TDD, BT AF=VIEMUSN T, £97
N DBEEREFIOBRERITH, ¥ bV U T 0TC KIBJE, CPSI RIBIEICEZITH Y |
TAX= XL T VBT RECHTIAVIERENLEEZ SN TS
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B) v AU CRERSE LTHERDEPRTOARNOT, $7Y Av b, BAERRE
BEFENLORM Y LTORER Y EFA L TRARET 5,

Tz VEE T U 7 Ak (T 7 = =—/Le  200-300mg/kg/d ROHRE) (HEIREB), BAE
B b U 7 Lowiek (100-250mg/kg/d BEEFIRIX G BENFi®E) (HEXREE B) 13ARRZER O
FEMELTHERASNS W,

BEEGHTY VE=TIHMET LTS 28, FELRWES (ILH 7 E=7 600y g/dl
LLEDS R E 723 EREm 722 & R OFITEMRIN b EE) 13HO I ikEr, -
VXM AIEFENT & 1T 5 (HESRE B) , BIEFENT CIXT =7 OREDRITELS (HESRE C).
BITRENRETHIITESCHRBENEE L GERE B), HMER CIHEETho
THMRBITIEREZIT O 2 EBFRETH D, BITRROBIGITHIER, Mgk, FEFMEIC Lo
TERRDAREMEN D D,

Urea Cycle
Phenylbutyric acid
Sodium - ~ Glycine glutamate |
benzoate ; . 3 .
Hippuric acid NH, glutamine Phenylacetic acid
N . N I
N-acetylglutdmate : mitochondria Phenyl acetyl glutamine
’ NAGS R carbamoyl phosphate Vo
omithine TNl __ . Excretion
N-acetylCoA transcarbamylase in ijne
# v
-
glutamate e 3

ornithine

Urea : l 4
¢ frginine;}b argininosuccinate

A

Fumaric Acid

aspartic acid
H

7
4

) 7= VESERT R U U AE 2013 FF1 I 7z =— el LCERNKENEESNT
W5, MR EEIIAAMSTE L IZE LY 200-300 mg/ke/dFREL L. ZHELEIVERZBIE L
R OEEERTT S (FEEFREREZESR),
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E) ZEERT M) U LIRELBEATRE L THFERA L LTHY bR TV S,

TrE=TMET URRERDS ATREIC 2 NIE, EREREINVS (S-23) THRELRA LML
BT I BREANETIBRRER (INTRRERY) 2R IHEET S (HEEER)., EH
FbHANRIZE D EXx, BRERENEAT I/ BRAICTRERE 1.0-1.2g/ke/d FREZ BiZ
LT (HELRRE B), MEREOERED BRIMEFZ LICRRDB, v L)y, TF
=V, Tz VBB NI U A BREFBRT N VAREEFALZRG, TEAIETE
HEZEROHRIEH T2 L2185,

HHH JEEEE CIZEAEOHIR. TAX=r0E, 7Y a—2A0RRR & TIEEZITV.
FHITHEHEF E SNTWD ©, F72 FN=F o7 3 ) REBEEREEICIET v
Fo T MERICET AT =, ZTOROIBEIIHET VX =0 BRRA LN 5,

2) B OIRE
BHEHI OB CIIARSRE LY - 7 3 BEESEARIC /25, 01C KIBAE, CPST KHRJE
TIR.EAE (T BB 2ET) & 1.25—1. T5g/ke/d BEZ BIEL L (HEIREB),
VY UEEE TAAFR = ) aNT BRIRAETIX 1. T5g/ke/d IREZ BL L +5 (HREB),
BEOBRGFHREEICLVAHAILETHY . BFREIR+HTHIET vE=T LS
NEIVREEE R, BGR RS LS EBELEZ LTV, REBEDOER
BEOHBIER Z LICTE RN, VI TAX=y T2 AEBBT NI v A &
BEBT NI UARERZHHLZEL, TELHRETEREEROFENSERTED L1
B b,

BMEIEERICIT 12) SMERES~OXIG] ¥ LT, 7 FUEERERERERSEL. 7
YEETOEROBREICL T, SUEMICECEMIGRETY GERE B), AFHEEN
BLTED L, BERE, HEXA, BEREREPROND, BAKIREITS & &1TiT,
WRT X JBROFTEZEDETITY,

BEOEERORIRET) EIN=F U REEREETILRH DD, WL =F %
EL, RZERBDONITMHF DNV =F > 50 pmol/L % BRI L-AIN=F VG EITH, (R

EB)

JBRMEIC LD T v e=TBEOmHIORD, F7Yu—2, A hn=FY—1LOWNK%E
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179, (HELREEB)

K2 REVA I NVEFEEORDIGR

A OIRE 1BV D IR

L-7 ¥ =% 100-250mg/kg/d 100-250mg/ke/d
(7 VX = ME CHER L)

L-3 RV Y ek 100-250mg/kg/d 100-250mg/kg/d
(0TC K4BJE. CPSI RIBJEIZAHLN)

REEEBET MU U bowkk 100-250mg/kg/d 100-250mg/kg/d
(FEARELZBENRE L THWS)

7 = = VEERERT R U U bk 200-300mg/kg/d 200-300mg/kg/d
(77 z=—& LTHKRSNATVD)

L-A N =F % 20-50mg/kg/d

BEDROHEIIE. FREEQIEF WM, A7 E=TH, 7I /8B Iy
IV TAR= VI TV EOMOMET I V). N T AT I8,
BUN, BB EHICTF =y 7 L, L XICHBCEBOEGZHEZ1T5, BFAIC1ED
NEZZ L MBREPBHETHEN, MFT7 v E=TENLEL TOWAIEACITEES2
D% Wi T & 5,

OTC KABSER CPST RIBSETIL. M7 =7 fEI% 150 g/dl LR, 24L& 321,000
mol/L BLF, 7/AF¥ =1 80—150 umol/L AT ZIBHNRHEIEDRIEL 5, BEERILS
Uy oA LV EN D72, ERRRCIEZ Y 0% 100—150 umol/L 12725 K 51T
BETS ( 7==)VEBET N v LOERBIIGBET I/ BOBKTARESNLTVD
DT, GEEHT IV BORELEET D, A YA 25 umol/L L EEFREL T 5,

FEHBEREITREMBAIIT ) Z ENEFE LV, FIEBEREOA 7 KERELE
FTHL510E&ED B,

3) FAERRY Y —= v THEF~DORE

FERRI ) —= I TRREIND DIRFVA ZNVEEREIL, VY VE T BET L
X=) ansBRIETH D, THENDOIERIL. Liko 1) SMEIEFI~DOXRIS] 1€
9y RAAY Y == VS TIREEEMITTRBEL TS 2D, [1) BMEFEF~D%
JSl WCRENTEIREVRETHLHZ bbb, TOHEITIE [2) BEHOMER] BT
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TIRRZ BT Do

4) OTC RABJE DLtk B DB

BT E =T MECIHSEEEE CRA SN 0TC RIBEDLEBEDTFRIIRBRTHS
Ebd D, BIELLLEREIOIEEMICIRREZITV (HERE B), FBEOBEISLERET
% (FLZE B), &< EBERDOA~T o LEITIBEEIT I 228 9 NIERRE LN TV,
R REREEL L TR L LE | EREOC—BRAEMENRELFT T 2=, M
TI BN EERITI ZENEE LYY,

5) BeAvvrkwIy s

CPSI RABJE « ¥ bV Y VHAE T B - 7L =) a7 BEIRAE « NAGS KIBJE - &7 L ¥=
MIEE, HYREFELSERRTRIET 5, 0TC RIEIX X EEHFXTEIET 5, BEZHIRIC
ITBEIV Y U TEITHIZENEE LV, ZRNBEBE BT A2HREERFEERN
HHALTOWIUE, ST BEFEOREICL D HAERMBENTRETSH .

6) FFHE

SERMRBEFEICS UTHFBENMTOND X9 llkolz 0, REVA 7 NVEFEEICBIT
BIRE, MR ERED G BERL T & RVES], SMEEELBRVRTEMREZ OND (H
BE B), DOREICBWTCTERTFEEITOI, RFREREB/THND, DAETIRLE
ENRF =B eRFLALTHDID, FBEOHAICIIHENRERENLETH
%, OTC RBEDOLMEGRERIIFBHEOBELLEEX OIS HEREB),

WIFEREDET =T MIEIC K DMEEZ H/NRIZE DT, £0%OBMEBEORNCAE
EHBHEEZITY ZEBNZEE L,

TNE= ) anyBRIECTIINBELRITO LEEBRBEL 2D bOO, Bk bR
PHEITT 2HEA0H Y. FBHEOEISCITEEREERISLETHS (HERED),

5. FRLERAHORE

REBEVA 7 NVEEEREOTHRIL, DANCHRATHELTWS 2 EMERICRT 51E
PR M LRIE DS BBANCIT b TV A Z E N BEAD—DTHH EEZBND, AL,
FrAIREIRAE D 0TC KHBAE. CPSI KR T TH B 72 < 72\, 0TC KIBIED~T v
PEIZBNTS, BHICIIAMEELREL, AMCBbsZ b d, EaTRIERE
RBBEIIREROEEMFT E =T ECT ORRECBEEL TV, BEROER
M7 E=71E 600 g/dl I HMEF T, HTHBREBELZZTHNZ M, BLET
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IZHARD LR TR OYWE L TEL L P, —BHICERRRT Ve T MEELRELT
b, WEIZL o TESHCEFEISEDZ LB TENL, FTERBRGREMNSGH D,

BRABIZBN T T AT =0, vy ZEEBFT NI UL, T==VERT MU
KigEOEYL, BEAREIN Y BREAEREOAFRENLETH D, SEEERIC
PIABE L, EARA 2 e 50 M LRIER B 2l bl s, & BICHFBE ORI & 722
LIEFI L H D, EDH, BEOERE, BEAEOHIBERLEL R LEENDRIRN,
7= SVEREES B ) U AR Lo A= F DR EE kS LTV B BAICIE. RICIRRENS
BICe B LEXOND, Fn. REVA ZVREEOLEDNER L-SA101E, HEEH

PORMEEL ST I LBADH ) ERPLETH D,

6. 5lFA3CHER
1) Brusilow SW, Horwich AL: Urea cycle enzymes. In Scriver CR, Beaudet AL, Sly WS,

et al (eds) : The metabolic and molecular basis of inherited disease, 8% ed, McGraw-Hill,
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