ERRTEEEASLDFEERE
HLVWR 2 V-7 0hbbHicBETAHE]

BIEERRHBE TR - A7) =2V T DO DCCMST — ¥ BT - W70 75 L D%
(1ERfFE . A7) —= Y FOH L WIRERICE T HF50)

WEER*, RIEEZ*, FE=ET* BR/NEE* LUARFE

[ZR)] AREBAHRE X - X2V -2 0 787700, ¥ T —GOMSTHT L7 — 5 & HE)
MELT, ZHELZ77 My b b2 ¥a—y—-70s 52 28B L0 BEHREvA 0w b5 71
—&AFVvrasy e HAEDETRPARBELFE, 2L, EFE LB L TRELEYERETS.
FLTRENEWOTO 7 4 — AL FRENZEELET I T v b 5. BEED DD TWB306ID
CBRBOREHWTRERLAL A, NEMAYEEL SR LA, RBLARELWRA 2T Lidgh,
Sl DD, TNy FEAEBEES VAR o7, £AESTEBRLLTIEIOMEIZs Y Y —T
2 EBDL. MEOHMLIEIIOVT, —RMBA Y ¥ ¥ — FEEMNLE L RiTIRE Sh T\ 5 EHETE
DV TIRIEE OB 2 B L7, AHBRICBIL TIdkER <, 73V BESHEECEL Tk
ERCRETORBIR S N7z, EUR#, FLEN, SABROE? > EEERECINa Yy Ea—-5—7
0T AEMBRATEED, RIEDYAAZ ) —=2 v FICERRNTH L EBbLNE.

[RELFE] ABRBAHEE. ~AAZ ) -2 F, GOMS, 2y Ea—¥%—70s 54

["F7E51%)

(1) GCMS 7 — & HENENT - W70 7 7 2 0fk
X
RASHBEREMBL N ATV Y EL 2T

S TN EF T E T —GOMS CIEAL LB, il
HWROBRIB X UBWAET

MoOFE, EE., &

YTy b FBTUY T LERELE.

* BARERAZNER BRI A - T

GC/MSF— % HEIFT 70 7 7 & GC/MST — ¥
O, ALEWIZFRFRDO AT L 22y MM,
2ODBIRAF v DYAI AT NI T LEEND 2
DDA F v DEBEILTRE ZiTV, & RIS R

S MM TERT . TREAZEFME LT

L, BELHE LAY E BHITRY.
ZWTar T L BECHNESNIALEWY HF
AONBERLEAILTBE, F—IBTL 2D
LREHNT, BEAET VNS T A,



(2) A% ¥ ¥— FisEhi s

1D Compound WRA NORMAL RANGE FACTOR
pam RN AT TR T
Wk yeolic- , A - 0. - 5 ?
L EHFCIRIRIC & AR § 2-OH-butyr ic=2 0.16  ( 0.00 0.00 - 000) 2
B 8 3-OH-propionic-2 247.91 = ( 0,00 0.00 - 000) 2
E O B 10 Pyruvic-0X-2 050 ( 450 0.00 - 2410) 0.20
100 LOH ¥ 7V % v T, 53 Propionylgiycine=2 8850 * ( 000 000 - 0.00) 2
: 54 Isohutyrylglypine-z 9.46 = ( 0.00 0.00- - Q.00) ?
25 @.15‘221)?_& bt ‘“ﬂ'?iﬂl‘”: 55 2-Deoxytetronic 6.33 ( 240 0.00 - 6.30) 2.64
L o a1 106 Hippuric-2 3293 = ( 220 0.00 - 11.70) 14.97
THhNTVWB RS ¥ F— FEE g8 leno?, 1.6 ( 2290 0.00 - amg 0.49
109 Hippur act N IR S T A
| S ~ P e g S ippuric— E . 3 - 3 0.64
MMEE . T TV EREE TN g e e 103.54 = ( 0.20 0.00 - 0.00) 51770
. S S5 112 Methylcitric-4(2) 76.05 * ( 0.10 0.00 - 000) 760.54
Rl —5 TEBRSETHEFERL 132 Van{ Imandel o3 (VMA) 4908 (4680 10 - syey] 03
5 THLI 117 ooy lactio (HPLY-2 rag (MR Sm I 1% %
N R v 8 enyflactic - " . . - . .
Bk (HEEKRE) T 120 Indol e~Joacet,c-g 66 ( 2760 000 - 7870) 115
" 10‘ 7 E / &\ %iﬁ - L 3 - - - [ - - - a . L ] - » [ ] - [ ] - . L ] - L -
LT, ﬁﬁ%& }gg % G-Epoxytat(?gg)acanediuic-z 78. gg E ggg 888 - 3803 g.w
= etracosane . . 3 - . 4
DOEOILE R REF L 72,
No. Diseases suspected of:
atosis
16 propionic acidemia
[E}f%;fdn:%] ) 18 multipie carboxylase deficiency
(1) BERET - 28707 @l.m%m?~9ﬁﬁ%ﬁ-%%7U75A®7ﬁbivb@%.

J 47 E Ly BRILED 547
HRO—FER1LITHRL L.
Eiibdws, RicEEl (H
EFE %) B X OCEEEY LHHEIREINTN S,
BERELHMENZODICREEBEDH LICENED
FTwa., SHEROD LI, BHODWIEEY
BhoELONBEELE LT TWE. WO b2
5TV BEB0BOA HBRAFREEOR AV T,
o7y ARRBRLAEY, TRTOEFICB

THREIHFRHZEELEWEEL CRIBL. —

FBW s A0k, ELWEERZRIT %
WL DD, BEAGYIIH L L RELATHEILT
Ty T A ORI EREPST MR A S
o KT T71—-NVOFHESTEK LTSS
LI o TIOMEIRRTESL LR bR, BEX
EhTH 5.

(2) BIFEOME ,

Tu Yt EBIEDRIOuLE, {EROASY V5

7U€%7$mﬁﬁﬁ(§%).MMZH%@%(%%@)\MRM%‘
1mmm:Eﬁ%@¥ﬂﬂ&ﬁE\nmnm:mﬁ@m%#\?:Eﬁﬁu
mmén&wéwﬁéézaéﬁf.*:i#%%%&ﬂ%tt:t%%#.
BT T — S IR T B LA EBR R T ™ FTy PERTWA,

— RS s b R T L TGC/MS 31T
Lizzu~x by a2 IR, WAL I,
Kﬁmﬁﬁm&3ow7n6i>@\7mzﬁ;p
FUY Y, AFN T BREDHE SN, ZHH
T Thol. SHLULEETREAVWIEO 7T
v b7 7R, L EOFERoOMIZ TSIy A
VAZ R ED T I BRo MANG RIS S
ZWiE L DHEEICT HHEEIRONL.

W DA DA RO R T, I B
BV EE TR A L. FHERT 5 EAICH SR
WEMEE LTy 7Th VB0 g M2 T, Mt
RS % Kb, W& OEINE L B Lz, ARERICH
LTl o7 AT IEEERETIEI RIS R L2
ot FOMOWETIRME b b B X < EIL
XNt TIJEBHE, V57 bP—ARTFUERY



B oS CBEE
- _(ES) (9) T
. PDA HDA i
2KG H
l Ll d 1J A
3 & 45
aly 4wm@
(ES) (1) :
f Ph, Gr PDA HDA ?
! Thr
C24
| Cc :
! 3HP S PG
’_%W

R2., A58 — FIEEHLE L B
KL LERHEDOFTR 70 75 A0,
LB DAY Uy — i, TR R,
3HP, 3-OH-propionic; S, succinic; PG, propionylglycine
2KG, 2-ketoglutaric-oxime; H, hippuric; Gly, glycine;
Ph, phosphoric; Gr, glycerol; Thr, threonine; C, citric;
PDA, pentadecanoic; HDA, heptadecanoic; C24,
tetracosane; ES, external standard: IS, internal standard.
TEOEEGRETldglycine, threoninez ¥D 7 3
JBOEMbMRB LT b,

DR BZEBREBETORB TR, ZOEED

BRI A B LA 1S W b IR 125
WTE&, PEORAET, X D ERBICSHTELE
T RARZ Y= TR B E L7 REE L L
THIFTE 2Rk ThH oL Bbhi.

(%]

ﬁ%@ﬁ%%%ﬁ@”ﬁﬁ‘i KIIRT &9
\\mx Ty TIRED X5 7 S S

;u\'riafﬂkf@éﬁéff% LD, ERHED L I ICE K
BHIFRMER 272330, o9 1 EREORL BER
BELHL O, R4 ITHERDENT 200 B
LT EDMDIZE 4 T2 B IBZENTELY, #
RBAHBEOPIIRPRR L TL FHROE UL
WREAET 30 bERTH K, BHRENE
BEBREFORENS .

ERBOREE LT, 2hETRY 25— iciFb
NTEAY V¥ — FOBBEMEETIL, S0,

AL DICRH AP0 T ELRENH B, ROE
BRIRIEIZ. BSchoem aker R AR AR & AT IE L T
BHER—BUELELDTHS., AETIA B
ORIZT I VB ELFBICSHTE 2R S5 2
2 HEMTHRANT 5 0 F— 5 0BHEE R Y
DETELHRHAOEBYTD B, 72199142
Tuchman®"% DRI L7ZRA KIS X 2 FiED IRE O
TREDRHATE > T 5. Roe, Millington 7l
8L C&72tandem MSIC X B HikI2MiE» 8% %
iy BIREOMEL G THETE L L Bbh o,

| 75 OB, HIBE

BEIED T % 5B R .
. ARG B | 2 DAVFF L ABEDET
" E B R REME R i
1) FERISHEM 5 RAUBATRE | 7OCT VRIOE, AFLv0YMOE, (v ERELE, CFo M DOEHADH 5.
LK) FLAFNTNG VBIRIE, 2-C.FOF N ABRE, L5

BRI 2B (FTEREY, DLt BRE, COSLSIy
BRE, YLFTLANEFSS—CRME, &) ea—ILRE

4 EEEL-GC/MS T —

WEDRIFTRIT

2) BRUETZBIMROCT S F—v X | -4 b FAS—HREBE, 1 VEBBMDE, TILFILALEES
T-UREHE, TUTO—IRE, JILYLERE 2B (;&%L)
AFNTNEG QBRI BB AR REE

5 HB AT - W7 nr s
LAiE, fEEYOFEEICT A

RETS Ok RE

3) HRRATCERE, S ERESERT | DR S MILESEE + Fo% UAFNTIG IVEBERE, XFILD

7RI AERXAFL Y

4) YR, SEEERYRN, BRLICE | FASABRELR, o b T EVBIREE, 2-t FOFS /LY
75 NBRIREE, 4-t FOFSBBRE, XNOVBRE, COSLY S
VBUREE, 795 —URBE, EAF=S—ERIBE

Iy PERHMLTWL®

5) tOf (82, RBEELY)

E28

VAFTAALREL S —ERIBE (EAF =5 —HRIBE, RO
ANRFS - ERBRRIBE), o 7MREIR, +a TER

T\ GC/MSZH 2R 12 IE ¢
JCHATE 5. £ /-AskEH




WEAEBRERETEL 0T, EESREIC L £2. HFEBRHEEENOTRA - ALY -2 7D

HHREE L RRIEE
H EIE yaN z > 7% ELRY 2
Bbhd, <ARAZ7)—=v 7o [ Ny 1) X F w0 S BRlE methylinalonic, methyleitric
L 2) 7Ok v ERME 3-OH-propinic, propionylglycine,
i A N P REEELRET AL WE methylcitric _
B 3) g-7 bV FF T —ERIEE 2-methy}-3-OH-butyric, tiglylglycine
72 > ‘:‘K% & L Ti% 24z % Hif:- é‘r\?ﬁ orsay 4) 4 VEERME isonalerylglycine
= 2 - = SHYAFNIZO LN TY Y Y RIE methylcrotonylglycine
VN Mz e -
7 O)%Fﬁ V‘tb O‘ﬂfﬁﬁ,ﬂ‘b"(@ &1z, 6) AFNI N T L BERE methylglataconic

e FOFLAFNTINF VEERE 3-OH-3-methylglutaric, methylglutaconic
methylglutaric

[iﬁk) 8) A0 AR mevalonic, mevalonolactone
9 Iy IVEERE 1 ]I glutaric
D ] D(%y( . ﬁ%@ﬁ*ﬁ\ BEO<AA~Y B 10) 70 7 LBERRAE 2 hexanoylglycine, glutaric, 2-OH-glutaric,
ethylmalonic, adipic
2X M) — (FPFFEH) . EFEAL 1995 i 2-% b7 VS BREE 2-OH-adipic, 2-aminoadipic
. - 12) R EE LR M lactic
2) WEEXRS @ R REE, 96:1058-64, 1992 13) ¥V E CBERE adipic, suberic, sebacic
. . 14) 70— IVRE glycerol
3) Schoemaker et al.. J Chromatogr 562:125-38, 15 27 L 7 5 LR > ketoginmario, Tactic
1991 16) 7 % VBRIRSE fumaric,
17w VFFAhIVEKRE L T —¥RIBIE | 3-OH-propionic, methyicitric
4) Tuchman et al.: Pediatr Res 30:315-21, 1991 18) KOy vy 3 LV BRE pyroglutamic \
5) Millington et al.: New Developments in 19) 79 &) ¥ BIRE glyceric
Co RO 2-bRuRy VS VBIRE | _(2OHeuaie | __ ]
Fatty Acid Oxidation eds by Coates P & (FERE MR RE L)
21) 7=V bV RIE phenylalanine, phenyllactic
Tanaka K, Wiley-Liss, 1992, p339- 2 A—=TFhoy TIRE isoleucine, 2-OH-isovaleric
23) 4oy FERE (OTC KIIE) uracil, orotic
24 H 2 b —AME galactose, galactitol
25) RS AIRLE VMA, HVA
ABSTRACT

Development of an automated profiling and diseasé-detection system from urinary organic acidanalysis
by capillary GC/MS connected to a personal computer for mass screening of organnic acidemias.

Seiji Yamaguchi, Masahiko Kimura, Misako Iga, Sayuri Kurosaki, and Takashi Yamamoto

Using a personal computer, we have developped an automated profiling and disease detection system from
urinary organic acid analysis by capillary GC/MS. In this program, identification of organic acids is carried out with
mass chromatograms of two selected ions for each compound and the methylene unit value, and quantification was’
expressed as the relative area (%) on mass chromatogram of the selective ion (Q-ion) of a compound to that of an internal
standard. Further, the values are compared with those of age-matched controls, and compounds judged as abnormal are
indicated with asterisks. The program also suggests names of disease suspected from the metabolic profiles.

Recovery of urinary metabolites in preparation of two methods, standard solvent extraction and direct dry-up was
compared. Organic acids were collected by the two methods at a similar degree, but amino acids and carbohydrates such as
galactose or glucose could be collected only by the direct dry-up method. Further the direct dry-up method requied shorter
time both for preparation of samples and for GC/MS analysis. We concluded that we should employ the direct dry-up
method with the program we have developped for organic acidemia mass screening.
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