2007 4

35, 29-36 (2008)

2)

2007
2008 3 1
16,303 (98.8%)
2
2005 4
2007 (3
3)
3
2006 4

16,507

*1 *2

16,507 387

4

16,303

3
31
2 2007 4 1 2008 3 31 1
16,507
387 16,303

98.8%
10
93.8%(15,458/16,507) 0.2%
32
il

*1
*2
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methionine (Met) 1

3
phenyldanine (Phe) 3
Phe Met 1

3-3
4
2 3
2
1
34
6)
2
methylmalonate methylcitrate
2
1
free carnitine  COH
Multiple Reaction Monitoring

MRM Rend
reabsorption rate for free carnitine (RRFC) 37
45.9% 51 65.1% 99t 4%
RAFCC ( /| COH ) 37
0.476 51 0.343 10-98.

COH
7

-30-

1
citrulline (Cit)
GOT 62 Ul
35
€] PCCB Y435C /Y 435C%
2 PCCB Y435C /P
(3) OCTN2 s67C/ P
hetero
methylcitrate glycine (Gly)
hetero
3-6
1
2244 g/di
(400mg/day) (1gkg/day)



1 2007

Cit 4 1
COH 2 1
C5 13 12
C5DC 1 3 3 C10 C8
3 Cs5DC
C10 cs8 2 15
1 C14:1
CoA
Cl4:1 5 1 C10 C8
C16 1
C3/C2 1 1
40" 3

*1
Cit; citrulline COH; free carnitine C2; acetyl carnitine C3; propionyl carnitine C5; isovaderyl carnitine C5DC;
glutaryl carnitine  C8; octanoyl carnitine C10; decanoyl carnitine C14;1; myrigoyl carnitine C16; pamitoleyl
carnitine

2 2007

4 days 3,538g 12 days 3,754g

E E P ( )« )
5,000 C3C2 044
A }  adays 28709 | s
i cac2 031 C3C2 039
G : 5days 2,520g : 22 days 3,250g :
2240 COH  6.6nmol/ml COH  6.7nmol/ml
e 5days 2,026g 21days  2,500g
: : : Cit  46.8nmol/ml : Cit  101.6nmol/ml :
| ae00g | s | |
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3 2008 4

' Cit

; i Cit  100nmol/ml ;

Cit  40nmol/ml Arg

Arg
Arg  100nmol/ml
: : Cit
+ ASA  100nmol/ml !
E : ' C3 C3/C2
1 C3/C2 0.25 » C3/C2 0.35 .
5 . i 025
i C5DC  250pmol/ml i C5DC  400pmol/ml :
' C8 300pmol/ml
+ C8 300pmol/ml : i
: i C10 1000pmolml :
: C10 500pmolml : :
: + C4 Ci16 :
E : C5 2nmol/ml E
C5 1nmol/ml
i C50H 1nmol/ml : C50H 2nmol/ml :
3 ! !
B : C5:1 100pmol/ml |
CoA ' C8 500pmol/ml
+ C8 300pmol/ml :
: i1 C4 C6 C10:1
CoA :

1 C14:1  400pmol/ml
COH  9nmol/ml
i C0/(C16+C18) 100

C16 8nmol/ml

C18 3nmol/ml

COH

Cit; citrulline Arg; arginine ASA; argininosuccinic acid COH; free carnitine C2; acetyl carnitine C3; propionyl
carnitine  C4; butyryl carnitine C5; isovaeryl carnitine C5:1; tiglyl carnitine C5DC; glutaryl carnitine C50H  3-
OH-isovaleryl carnitine C6; hexanoyl canitine C8; octanoyl carnitine C10; decanoyl carnitine C10:1; decenoyl
canitine Cl14:1; myrigtoyl carnitine C16; palmitoleyl carnitine C18; deroyl carnitine
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3-7 3 2 1
c3/IC2 propionyl carnitine / acetyl carnitine 0.44

0.35
cacz
21 2006 2
methylcitrate
1 cacz
3
2008 4
3
4-1
98.8% 16,303 COH
3
47,356 3
1 4 1
1 7 3
6,800 1
2007 3 43
2005
2007
13 0.25% 3
13 12 3
arginine (Arg)
Cit
Arg 10
Cit
4-2 2007

-33-



Phe Met
galactose

1112)

Cit Arg

C3/iCc2

2

octanoyl carnitine (C8) decanoy! carniting(C10)
dodecanoyl carnitine (C12) myristoyl carnitine
(C141)

2

CoA C8

hexanoyl canitine (C6) C8/C10

ca/c2 )

15,16) 08

3-OH-

isovaeryl carnitine (C50H)
17)

17-19)

Pamitoyl carnitine (C16) Stearoyl carnitine (C18)
Oleyl carnitine (C18:1)

4-4

21)

2009

)

2007 10

2007

21)

Ci18:1

2009

16(1) 6572 2006.

2006 (2 )
34, 29-36, 2007.

34, 37-47, 2007.



10)

11)

12)

)
32, 54-61, 2005.
16(1) 7377 2006.
GC/IMS
2
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Results of the Pilot Study of Newborn Screening using
Tandem Mass Spectrometry in 2007

Shosuke Nomachi, ChieOda, Aki Sugimachi, Tetsuhiko Hodzumi, Junji Hanai,
Masaru Fukushi, Koichi Yano, Masayoshi Nagao *, Mitsuru Kubota

We have been carring out the pilot study for newborn screening using tandem mass spectrometry in
Sapporo city since April 2005. From April 2007 to March 2008, 16,303(98.8%) babies took the pilot
screening tests based on the informed consents got from their guardians.

In 40 cases, we requested 2™ samples, and in 4 cases, we requested clinically evaluation by the
consultant doctors.

We detected two patients with propionic academia and one patient with carnitine transporter
deficiency. We have been following one case due to persistant hyper citrullinemia. The diagnosed three
patiets have been able to avoid for serious symptoms by the early treatments. Our pilot study is clarifying
the effectiveness of the newborn mass screening using Tandem mass spectrometry.
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