0000000000022, ** - ***(1995)

oo oouoouon

[]

gobobbooooouobobuooooobobbouoooboobobod

goobobobobobooboooooo*ooooooo™
ooobooo*bobogoog=

gooo

0000000000000000000004000000000000000000000000
O0O0OMFLHOO00O0O000000000000000000000000000000000000
00000000000 (BCADNADHO OO OO O Dresorfined 0000000000000
00000 MHSH)OOODOODODO OO O Methionine y -lyase (Met-lyase)d DD OMetd 00000000
000000000O000000000000000000000000000000000000
000000000O000000000000000000000000000000000000
000000000000000000000000000000000

0.00o00g o
gobodboooboobooobooboon
0019630 GuthrieD VO O OO O0O0OODOOODOO
O O BIAO (bacterial inhibition assay)d 0 0 0 O O
goobobbooooobobooooooooslA
gobodboooboobooobooboon
gobodboooboobooobooboon
gobodboooboobooobooboon
gobodboooboobooobooboon
gobodboooboobooobooboon
gobodboessbooboooboobooonoo
0O0/0000000bO0O00o0oo0oooooooo
000000000000 OO000OOonOag((MEL)
0o000oo0oooooooooooo?»»ooon
gobodboooboobooobooboon
gobodboooboobooobooboon
gooooo

g.0boogod

0000 O0o0oOooboDcGalDBCAODOOOOO
NADHO 0O 0 O 0O O O O resazurine/diaphorase O
OOd0OOresorfine0 00 0O0O0OODOOMetd HSHO
Ooo0o00000Met-lyased 0000 ONH,Oo-
phthalaldehyde/2-mercaptoethanolD OO 0O O 0O O
0ooooooooooo#0o0onoooogoo
gooobo(Phe)DOOOOODOOOOOO
ninhydrine-peptide0 000 D0O0OO0OODOOODOOO
OO0O000OPunch
O FundamentalDO OO OO OO O O MegaFlex
(Tecan)D O OO ODODOODOOOAOFluoroskand
(Labsystems) [0 O Fluorolight 1000 (Dynatech) O
gdboooboobboooboobboooboo
0000000000 D Quadra650 (Apple)d O O
O00OOMFLOOOOTablelOOOOOGQOQOQgd
00000000 00Db000Frgl0O0400000

Indexer modellJ r

g.0ogoggo
gboobobobobobooooobooooobogo

“000O0ooooo
200000000



Table 1. Advanced Microfluorometry
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Disease Method Ex/Em(nm) Measured (mg/di)
Phenylketonuria Ninhydrine 355/538 Phe 2.5
Y Peptide ’
- Met-lyase/
Homocystinuria OPA-2ME 418/538 HSH, Met 25
Maple syrup LeuDH/
urine disease Resorufine 544/590 Leu, lle, val 8.5
Galactosemia GalbH/ 544/500 | Gal, Gal-1-P
Resorufine
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Improvement of previoius Microfluorometry
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1. Reliable enzymatic assay for sum of Met and HSH is newly developed instead of a

chemical method for HSH alone.

gooooboobooboogo

2. Nonspecific fluorescence is eliminated in Gal and BCA assays by adopting

resorfine system in combination with NADH system.
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3. Automated reagent delivery system and fluorometric microplate reader with rigid

type are introduced.
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Fig. 9. Evaluation of inter-assays variationsin Phe and Met assays
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Fig. 10. Comparison of inter-assays variations for BCA assays between
NADH and resorfine fluorometries
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Fig. 11. Comparison of inter-assays variations for Gal assays between
NADH and resorfine fluorometries

Table 2. Resultsof MFL for Met (plus HSH)
for newborn homocystinuria

HCU Patients | Age (day) Met (BIA) Met+HSH (MFL) | HSH (HPLC)*
v 5 4-8 4.4 0.30
9 16-20 11.2 0.73
5 2-4 3.2 0.24
H 21 12 9.8 0.48
o 6 2-4 3.4 0.36
18 8 9.4 0.47
Normal Control Mean+SD (<1) 1.5+0.3 <0.01
Range (<2) 0.1-2.2 <0.05

unit: mg/dl-blood

* determined by solution standard without any correction of recovery

000000000000000000000
(Fig.10,11)0 0 O 0 Met-lyased O ONH,0 0 000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000D0000000000(Fig390000
O0000O0OMetOHSHOOOOOOOOOOODO
00000000000000000000000
00000000000000000000000
0000000000000 00O00 (Table2)O
000O0000Met3mg/dI(BIADODOOOOO
0000000000000000000000

g

g.ogoog o
OMrFLOOOO0O0ooooOoobOoooooon
gboooooooboobobobobobooog
gboooooooboobobobobobooog
gboo400boobbooboobboobo
gboooooooboobobobobobooog
gboooooooboobobobobobooog
gbooboobooboobgooobg

o.oogoo
1) Guthrie R. and Susi A.: Pediatrics, 32, 338-343,



1963. 3) Yamaguchi A., et al: Screening, 1, 49-62, 1992.
2) Yamaguchi A., et al: Clin. Chem., 35, 1962-1964, HUO000D000O0O0ooDOoOoOooooOoOd?2o,67-
1989. 74, 1993.

Advanced Microfluorometry for Newborn Metabolic Screening

Akihiro Y amaguchi, Mariko Ishibashi, Emiri Nakazawa, Osamu Aral,
Masaru Fukushi, Y asumasa Sato, Y uko Kikuchi, Harumi Ohtake™?, Akie Fujimoto™, Toshiaki
Oura'* and Y utaka Hase™

Advanced microfluorometry (MFL) for the measurements of phenylalanine (phe), methionine (Met)
including total homocysteine (HSH), branched-chain amino acids (BCA) and galactose (Gal) in dried blood
spotsis developed for the newborn screening of phenylketonuria, homocystinuria, maple syrup urine disease
and galactosemia, respectively, based on some modifications of reaction principles. NADH; afina enzymatic
product in BCA and Gal assays is converted to resorfine by a conjugated reaction with resazurin and
diaphorase. Resorfine fluorescence gives much higher intensity and emission light at longer wavelength than
NADH fluorescence. This modification could eliminate a nonspecific fluorescence sometimes occurred in
NADH fluorometry, then improved specificity of these assays. Concerning homocystinuria, a chemical assay
for HSH alone was used previoudy, an enzyme methionine glyse is adapted to measure sum of Met and HSH,
and expected to detect the patients even with ambiguous increase of Met. In addition to these modifications,
introducing an automated sample processor for dispensing/transferring reagents with a fluorometric microplate
reader for rigid plate type, instead of strip well type, have led MFL to amuch easier and more reliable screening
system.
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