WMEF I CEBBELLA 7 2=y bV
FRIER LR 25U VIED <R R 7 Y

—= v 7 EOWEH

A Simple Microfluorometric Assay for

Mass

Histidinemia

(g BBEA R B=x
BEK RB&E =9 - ¥

Akihiro Yamaguchi, Akemi

" Yasumasa Sato, Yoshio Shimizu, Kenkichi

Nobuo Takasugi

and Shinichire Arashima

Sreening of Phenylketonuria and

R B
mt B85

ki TE
WEE— K
Nishio, Tomoe TIzumi,

Tomidokoro,

¥

73;»7Fyﬁﬁ(PKU),tx%vymﬁ(HE)mvzzﬁD—:Yﬁﬁﬁbf,%ﬁmﬁ%m
Ay VDT 2 =ATF=Y{Phe), LRAFU Y (His)®BrAN=A7e7v—1 0 -2 HTH

FroBEd A H 2 TRE Lz,

1 #&
S FRAERBREEOFER~AAZY —= v 7,
ARG, bR RIS, BRORMER.
BHEEC X b, DEEEORE VI KE KR
B ErFTuw A, BEEE LT, ¥:MEhEBIRT
WHHAY —gE i, BEBICEELIRT /B
OB EFER EOMERETHOAE LR
HIETZ DT, KERBOUEN A ATER
T HETHB, Linl, REOR v + £, EHfER
GG X b, BEYHTE . Rlifd iyl
R RERAYHET B h OB ET
5, &b, A%, REBROFHREOMELEE
Brhcxcen ), RELBETCTL . EEE
B, ST O MRS RBE L ShT
W5,

Hrit, o2 r—-AME(GE )T,
FROSBRETHEL L, e 1 eeaEy

il

BIZE L, M A — L LT B4, ZOHEkR,
v zeFrv—trerA¥efrelv—-1FY—-X
FRGEILEX ) ABRGOMELEBIENER T
B ERTELHECHD, AMTIL, TOWEY
A KEBEC IHPRKU, HEDTAAZ V==V
FEORFEAY HIE LT, Phe IriMaccamanroq)
D=ve F) y—=7% i, HistzPisanoh®
DAL F7EATATE N (QOPAYBEE<I7 R
Fre-b VACHBL. ThThOYAAZ Y —

=y DAY EE L.
2 5 iE
2—1 = #

# A —EARAOFEREIENEAHHE AT,
XM AR Phe » His % ¥R Lg% 2K
y PUTEREL, 7/ BoafElic XY EBLALE
RV, R, BERTTemEFERe Lic,

* EERERFERFR T8



2—2 & B

P o e rERBR (T CA, FORMEBRHE) ., =~
ZEEF PV Y A (RINME ), =re FU ¥,
vl T 7y CEHRMEERE) B th Thiie
BEOKERE 5 L.

0 6 m M | FREESATAGE ( ROLHEE L O
oM L WERER MV v A n Y AUKEE ( FEMIE
ik ) 877F %K 300 maw B Lictl, R+ Y
U A3.29,10%(W/ V)PV FrX—100% 1
wdhz 500 mé &+ 5,

1%0PA—* %/ —n B OP A (R
HALZR) 05 §% 2% /7 —AREML S0ud &-F
Do

INEB-002%MY) P »X—1008B% : 36%
BEs, 43mbs 10% 3 by X— 100, 1ndZAT
B0 mEEF B

B A YT 5 vERORIGTER, HBORELS
BTREL, AhlLd—r FRRETH > 1o
2—3 ZERUHE

A=A e v—rY—45 | ar FEKEMT
P— 100 FE, REREIZA LY » 77 = 4 & FFRR
BRERMA A 4w, BEXRANCIRC X2 HRE, &
Wiy A BUELAREL LEIOT, 1 7v—196
Bk, b1, 255 THETE B,

AP o F P 2N FARVATAEG TR —-TFEZ

FD—Bl 1X8 wAZeAPY TN

v»%%+y$w74ﬁnﬁﬁgb:ﬂ4ﬁ—?

S 7BI8F 4 vREATAFENy + (5~504l,

50 ~ 200 «1)

2—4 B

(1) HhH @ A5 3T 4 A 7 1 Bov AR
2R F V-1 DET AR AYFL, 03
N TCALul #5HET 5, ¥—r Lz,
1058 s v 7L, BT 5,

90 Phe7 oA 25 ulEA L) » 7T
=R L, 0T6M A~ 7885 b Yo A
60mM =veFUY:20mM eA YT 3

=v=512!10BaBE0 sl XML, 7
i RA ATER, BREA-F YHTH0C, 2
RERIE € %5, 10 7E SRR CHERE, 0 6mM
SR 150 21 & % 5o 105 B B & 360
nm, 7 1KXEREL0 nm Tr 1 XXHETS,

3 His7 y&4 I KOl Ay, 7y
= AL, O6NAKBEF I YA 1%
OPA— 227 —n=4 . | DESEBEK 125
Ll gz, 1AMy s U, fRT0
SREEES, INEE—-002% VX
— 100 BHE 1002l Nz, 1 5EiF> v 7L,
105341, BhiE 360, 1 XE&E 450 nm
Tr 4 HuPET 5,

4) MEBELE v 1SVt —FEFvS
AV TCERL A28 v . — 2L 0%
7 e G, SRS SO RS b B
BEYIEL, B/ME BAME FHERCD
y FA 7 Loy BEFNCEBFET 5,

3 BRRUEE

3—1 BiEEE

Maccaman 5P D= ve Fy v——vs FEkiE,
Phe b =ve F) vDpHbLH 8, S0 CTHORIGERR
YO rAFBER, a4 YA T F=vO{IFRL
DELLBRILDIEXHA LEHETHD,

Pisano” 60O PAMIR, His:OPAOEYE
BCOMBS A BEFA LHET, Wihbksk
SRR L CEIRME, R & LI BRI AT H B,
Lisl, 3mmmi s, A7 homEEL, Fiasls
BHTHETHY, RBRE LV ORBRTIE, BE
Bz Th, SHLIBFHOS 2hbb~AA”
V-2 v 2BELTL, MUl LR TERV, &
2T, RIEREXH00 21 & EROTHO— D~
seFr— vkl L, R, 20 BRKC
Lo THREIAIA MY » 77 « A — SEERES
ROERE M =1 s r— ) —sMTP—
100 FRIARFV A IR D, =4 707 L=} T



o, AKiMiPhe,

oo

3—2 MWW E
Lk Phe, His 207 /d¢iRE b 3L,

FRFRIF Y v IEBEM2S, 1050 ETH%EE
T & - T CHBRERNLI07 & L.

3—3 Phe B/ttt

(1) pH : REK® pHEK X »°C, BE, FRMX
gay 2, pH5 0T, pH580 10 %
o A FRE RS L, pH 6L LT r >
v, FAREVERREOT I JBA I EER
BT L5 iehizd, pHIXs 8+ 0 1w EE
THRENRSHLH, 03N TCAMEE264]
w0 M2 2By A(pKa=56)%
Wo0ul Az sckicky, pHins8 &7

L BTENRTEL,

9)  ICEERE 1 37°CT, i AFRIBEE R
By ke, 60°C TR 2 RO RIS TRAD 7 1
YamErRLz(Fig. 1 )s
2007 |

His OAESDS TR L -

100t

-
0 o oo —&

1 2 3
Reaction time (hour)

Fluorescence intensity in arbitrary unit

Fig. 1 Effect of the reaction time on
flucrescense intensity of Phe-
ninhydrine Product

A blood disc containing B @ or 20 O
ng/d¢ of Phe and blank (@were reacted at

the described condition in the text.
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Fig. 2 Effect of theconcentrationof Copper-
tartrate on fluorescence stability of
Phe-ninhydrine Product

Fluorescence was measured standing
after the addition of copper reagent using
a 8mg/dé of phe blood disc at following con-
centration of copper-tartrate;
0.24 (O, 060 (@) and 096 (®) mM. Blank
values (@) had no significant difference
with copper -tartrate concentration.

F7z, MU FVX- 100 DML, wA 2R
R PY oy Ty 2 ARBEOSIEREEL ST T
B, rAXEE~DEELIcH >T,
3—4 His KIn%HF
(1 ABRME b9 v ABE S L OSBRI | His
FOP ADRISHERGO r A XHEL, ISR
L OREROWREOFEE LT B, TRk



Fluorescence intensity in arbitrary unit

F

{

) BEORBEGEIRD B0, BEEBORDD
WAREHNT, KB MY 7 ARBECOR
BRFE O E&E2 F-~c ( Fig. 3 )o KEbr
FY Y ARENO 4B ENDOLE, BEHO
v A B R0 5 L ke—E L D,
75 v 7 BRI L, 06 NDE
Tl B /NE S DG, KEE LS F Y A
BEL0 8N, RERMEIE305 & L,

150¢
100+ j 9
T . i
50 r ’—”-’_..'4“”
O o o
”_O""' __._-.__L_.__..._-.,o
LA S SRttt
-'&“;f-:ﬁ:'i;:-_-_-:g;-_'—_.—“.-:; ety dbabeb dpieietutets
0 EN 60

Reaction time (min)

ig. 3. Effect of the reaction timeon
fluorescence intensity of His-OPA
Product at alkaline condition
A Bmg/deof His blood disc was assayed at
following NaOH concentration ;
0.2, 04, 08 ®), and 1.5 @N. Solid
line showed the net value of the blood

disc and dashed line showed the blank value.
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Table 1. Recove_fy and reproducibility
for Phe assay

Phe addea® Intra(n=8)  Inter (n=8)

Found Rec. CV Found Rec CV
R gy (B) () @9/ (%) (W)

2 27 9% 70 30 110 99
4 47 % 90 48 100 54
8 89 10l 52 90 102 73

20 2.4 103 4% 207 104 51

* Original Phe concenirationm is 0 87 /df.

Table 2. Recovery and reproduc ibility
for His assay

His added* Intra (n=8) Inter (n=8)

Found R Cv Found Rec CV
(R/48)  mgrg) (%) () (S0 (%) (%)

Z 34 100 44 37 115 96
4 54 100 3.2 E4 100 97
8 95 101 46 99 106 60
20 2.5 100 4.5 21.3 100 6.2

='=Origin_al His concentration is 1 4% 7d¢.
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Table 3. Phe assay in PKU
patient and quality control

results

sampies
' Samble Phe ("¢ /d()
P FI* AA*™ Guthrie
PKU patient
1 6.2 55 )
2 8 5 71 8
3 104 91 9
4 248 23.8 >20
Quality control
1 43 414 4
2 4 4 44 4

# oo
Microfluorometry
** Amino acid analyzer

Table 4. His assay results in HE
patient and quality control

samples
A | His (™ /di)
m .
ampZe FL* AA™ Guthrie
HE  patient
1 6.9 6 3 6
2 75 7. 4 8
3 117 12. 2 10
4 12 6 13 8 i2
Quality control
i 740 7.0 8
2 85 04 8

.
Microfiuorometry
** Amino acid analyzer
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