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Phenylalanine dehydrogenase (PheDH) method

Phe+H.O+ NAD PheDH Phenylpyruvate+ N H., - NADH
- (Ex/Em:360/450nm)

Ninhydrine Peptide (Nin-Pep) method

< Phe—+Ninhydrine + Leucyl-Alanine

pH58, 60C Fluyorophor
: (Ex/Em:360/530nm)

Fig. 1 Principle of microfluorometric assays for Phe

Punch 3 mm blood disc into each well of U-microplates

. Add TCA soln

Vibrate for 10min
Transfer extract soln. to Strip wel} plate

| Add PheDH reaction solh.

Incubate 60min at 37T

Measure FL at Ex/Em: 360/450nm

—» Using a Fluorotetric Microplate reader ; <

Corona MTP-100F

PheDI miethod

‘ Add thydrme peptide soln
Tncubate 120min at 80°C

Measure FL at Ex/Em: 360/530nm

" Nin-Pep méthod
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Fig. 2 Outlined procedures of microfluorometric assays for Phe

0 w7 m 30
Phe (m e/dl) '

Calibration curves of mlcrofluorometric
assays for Phe in dried blood specimens

0 Phe DH method
2~ Nin-Pep method
Inter -assay varlatiofis in successive 6
assays. Error bar mieans SD values.
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Phe {mg/dl)

PheDH method.

Assay No

Nin-Pep method

Phe (mg/dt) -

Fig 4 Results'of microfluorometric assays for Phe in newborn dried blood spots
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Each assay contains 368 newborn specimens.
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Fig. 5 -Histogram for Phe in newborn dried blood specimens by microflusrometric assays

Table 1 Effect of antibiotics in dried blood spots
from newborns on the valus of galactose

measured with the microflucrometry

R, 14,767 Ml IEBATE, BIA L — b 45T
CHHETRS 2R, BRCHENZERALTw2 &

B 5 50 Bl Gal “FEfER, 2.141.9mg/de & IE
#FHov Foe—n2 441 Sme/de (N=50) LofElizzE

Antibiotics® N [Mean| SD | Min | Max
With 90 21 19 0 81
Without 55 | 24 | 15| 03 | 58

R LNl o724 3 L1, 2T LGl bmg/de
LLEERL7Z THHz-DWw T, PheDH iz &% Phe &

* the presence of antibidtics was estimated from the

abnarmal inhibition of bacterial growth in BLA

BIE %, PheDH &S L UERET, /o, BEEREIG
DA ¥ 2_— g YHETITo 72 (Table2):: £
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Table 2 Confirmation of interference with antibiotics in the specimens which showed increase
of galactose by measurements of phe in the condition with and :v\(ithout PheDH and/or

incubation - e ‘
' Determined as phe (mg/dl)
Identification | Gal {mg/d}) . Before Incubation ' . After Incubation, .
.| WithPheDH | Without PheDH | . With PheDH | Without PheDH
w23 | 55 [0 o8 0 B! 0
6650 |7 .54 0 0 9L 0
12378 .| 281t 044 0.10 Sl 2.8 e 0
14208 |0 .55 0 o | 1B 0
4616 | 0 T0 ‘ 0 0 053 0
9092*! 53 431 490 5 65 5 37
C1313** 576 1 526 513 e T o 518

*1a 7 days old newborn after operation with ileus; phe level by amino acids analyzer was 0.7mg/dl
%25 1 vear old infant with acute gastroenteritis; phe level by amino acids analyzer was 1.29mg/dl
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. Comparison of 2 Microfluorometric Assays

* - Using ‘Phenylalanine Dehydrogenase and Ninhydrine

~ Peptide Reaction

Akihiro Yamaguchi, Masaru Fukushi, Yoshio Shimizu, Yako Kikuchi

A comparative study of 2 microfluorometric assays of phenylalanine in dried blood spots is

described  One assay is based on the measurement of NADH using phenylalanine dehydrogenase/

NADH system, while the other uses a specific ninhydrine/peptide reaction The two methods were

compared at the fundamental level and also in terms of efficiency as a screening method for

phenylketonuria. ‘Both methods were appropriate for routine newhorn screenings, however it was

considered important to select and introduce them while understanding their features.
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