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Long-term prognosis and management of clinically ill infants:

“Fetal origin of adult disease” hypothesis
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RBRFEOME (FEX) :

We have established several oxidative stress markers such as NOx, ADMA, and 8-OHdG in
neonates, infants, and children. Measurement of these parameters enables us to evaluate
NO-ADMA system and oxidative environment non—invasively and sequentially in children with
various disorders. Rapid test for 8-OHdG measurement is also available. Further studies

using these procedures are in progress in the clinical field.

R ERE
(BAEHAT - 1)
[ERESETA IR 2 & @t
200 94 1, 400, 000 420, 000 1,820, 000
20104 1,200, 000 360, 000 1, 560, 000
201 14 900, 000 270, 000 1,170, 000
o Ef 3, 500, 000 1,050, 000 4,550, 000

WFgesy B« [E 3K

BT OSF - B - NESRERRES: - NERE
RN, —RfbZFR, BRILA M LA AR~ —h—

F—U— N WAET AR,

1. WFEERBYEAIDE R

v M OEERGINZIBNT, —@bzEFE (NO)
% L W $£< L-arginine / NO A Jkl#% / NO
% & protein—arginine methyltransferase
(PRMT: # > /7B H® L-arginine 7% A
FALT HEERE) / asymmetric
dimethylarginine (ADMA: PNI[KITH 0> NO & Bk fH
Z[XN¥) / dimethylarginine
dimethylaminohydrolase (DDAH: ADMA % 4FH
AR 9 DR RO AL EE & &
ZHd,

INBDOREBIT D LI, HEHERER
X NI — 7 OEMFRERE S HIZHED D
TR, BERREEREEO TR - 15, &
RBEBEAMERE, QOL 1) % B4R L7 #i o zh R
7B BIE DRI O D LHfF S LD,

2. RO BA®

FRD NO-ADMA i, P72 T 70 < k.
M 72 E O EEFEIHIB W CTIRFET A 7L -
TR BRIEREN LN D, IR,
BRI U B, Z L7 AR b B



HEMESND, RO BHBIX, NEROE
RAHHEBIZIB VT NO-ADMA RAMRMA L. &
D EDHRGBO LR L EE A IHEZEL
NE DD, —J7. NO-ADMA RICA AT B Z &

TEEBOTHPIRIENAIREIZ 2 D E 9 D g
Moz EThHD,

3. MHREDFE

(1) My NOx, ADMA JREIZ DUV THREH FH iR
Z AW TEEE &2 5% E L7z, NOx, ADMA I
Nitrate/Nitrite Colorimetric Assay(Cayman
Chemical), ADMA-ELISA (DLD Diagnostics)
ZWCEHAI L7z, AR £SD (RapH)
T# L., HatE t-test ZHW T p<0.05 %
STHELHELZ,

(2) IMF 8-0HdG JREEIZ SV THRER F IR K &
AW THEE 2 3 E L7z, 8-0HdG | s
8—0HdG check (Institute for the Control of
Aging) ZHWTEHAIL 72, AEFIFFEEI£SD

(#iPH) TEL. HMEHE t-test ZHWTp <
0.056 b > THEELHIEL,

(3) IMi% NOx, ADMA, 8-OHdG ¥ o il A v
ZRPRREHHE D (E#J+1.5SD) BLEE L TR
Wi, 7z, WHEREHK (CSF) 8-0HdG,
acrolein—lysine (ACR) & = {EEUEL [F]
FED FIETRDIZM, £ 4 8-0HdG check
(Institute for the Control of Aging). ACR
Lysine—ELISA (NOF Corporation) Z C&EHHlIL
T AW IEH O E DHFFER R & AT
(Tsukahara H, et al. Redox Rep 2000;
Tsukahara H, et al. Life Sci 2002),

(4) IfyE NOx, ADMA - JREZFHHIF 2 Z & T
JI P G D NO-ADMA % % 2 L 72,

(B) RFEVA 7 NVEE BT DV MY U RHE
SED BE FLIEHENZ THFAIEH 5 P Eg A1
JFR" 2 2 Lictk, BUEITBEE O FLY
VIMEE 2T DO TR FdEF TH D)
R SE 0 En g | d
(6) WFFEFZ RO 220 RV NP IR-H R
Ty v FOBE ERMBIIRET R INA T,

(1) BfbA b LA ~—D—FHllORH#E (N
v R A FR&E~DOISH) 133EMEERD =T
FHETH D, 8-0HdG (T TII/ VR I
e (Techno Medica) 3% Y. 100 ul O
HRETEHHTE D, TOHMAMEZFHE L=,

4. MFERR
(1) EEFEITRAN 94, B/ &ME=6/3).
RS20 44, BYE/LtE=9/11) TH -T2,

7% NOx (M), ADMA (M), ADMA/NOx IZf%
AT 33.4%+16.2 (18.1~65.3). 0.53%0. 13
(0. 40~0. 75) . 0. 020=0. 012 (0. 007~0. 041) .
/N T 38.24+19. 8 (18. 1~65.3) . 0. 69=0. 10
(0. 40~0. 75) . 0. 0240. 012 (0. 006~0. 060)
THY ., ADMA TORPNIEBEAN LY A EIC
EETH o7, /N THRIEE L7z, Bk
T 38.4=%17.3, 0.69=%0.09, 0.021%0. 009,
e C 38, 0422, 5,0, 690. 12.0. 026%0. 017
ThHY ., WEEFIZEIZ R0 5Tz,

(2) fEE IR (10 £, BE/ LetE=5/5) .
N7 4L B/ ME=10/7) ThoT,
If.y% 8-0HdG (ng/ml) [E% AT 0.15+0. 08
(0.03~0.26), /NET0.1920.07 (0. 09~
0.34) ThV, WEEMIZEIZRD 272, /MR
THERIRER L7223, BT 0.20£0. 08, 2tk
T0.18%0.05 Th v | MFEMIC AT R > T,
(3) IfiL 37 NOx, ADMA, 8—0HdG % . CSF 8-OHdG.
acrolein—lysine J& & O EfE UL FEC O
D Thoto, M7 NOx = 67.9 pM, Iy
ADMA = 0.84 uM, ILj% 8-OHdG = 0. 30
ng/ml, CSF 8-0HdG = 3.4 ng/ml. CSF
Acrolein-lysine = 7.0 uM,

(4) BEIx 124 (B/%=9/3) | Fhnlx
2.7%£2.9 (0.8~11.1) WEThH-o7=, IMiFH
NOx (uM) . ADMA (uM) (FH v ~Z a7y
¥ H-Bi1C 52423 (21~107) . 0. 69=0. 09 (0. 60
~0.86) (n=10) , Hr~r/ a7V A& 5HE
#% T 79437 (30~149) . 0.98=+0.16 (0.76
~1.21) (h=10) . =DK1 W% T 82x37
(18~135) . 0.98%+0.19 (0.68~1.29) (n
=10) Thol- (Hor~r a7 ) o BE5EHE,
ZOR 1 BEZOMEITENENT >~ 0T Y
VEERIOEL Y A RIS ST2) . ADMA
ENOX DHRERD &, FNENDOREET
0.016=0. 008 (0. 007~0. 034) . 0. 01520. 007
(0. 008~0.031) ., 0.015%0.009 (0.008~
0.038) THVH ., FRRTEILIRNST,

(5) ¥+ U U RABIEDBE TITHHR & T
CEBMED HFER) . i NOx, ADMA |2 781872
WA, Pt z27ra— (213 % 169
mg/dL) . F&{k7 LDL (82 >t 25U/L). SOD (1. 49
%f 1.06 U/mg protein in RBC) . catalase (3. 60
%F 2.96 pmol/mg protein in RBC). /& ACR
(481 %t 272 nmol/mg Cr) . 8-OHdG (67 %} 19
ng/mg Cr) NAREIZEmNI>T-,

(6) HFFEE 2 PED 22 RYERT NP IR- 5 Ak
T v FNOBETIIRRE AT CESED
Jr3%o1) . Ifid ADMA (0.82 x%f 0.63 uM).



ADMA/NOx (0. 052 %f 0.023) ET-1 (3.0 xf 1.9
pg/ml) NAEIZHE <, Nox (22 %F 30 uM)
A BRI TBARS (5.0 % 3.9 mM) .
R ACR (331 % 255 nmol/mg Cr). 8-OHAG
(26 %F 19 ng/mg Cr) BNAEEIZEN-TZ, ¥
¥ o FERT M F ADMA, ADMA/NOx & A & 72 1IED
B~ Lz,

(7) ki s BUE CIRR H 8-0HdG 28 B
EfEA R L, B o GERAE 245 B
KR LEOER DR THAEHTH-7- (2011 4
HAVNER PR AT RS THE), £/o, HIE
A VT T Y RRIE OB TlL 5.5
ng/ml & XA (<0.5 ng/ml) |ZEEER L CTEH L
WEEEZ R LT,

5. ERBRA/XE

(MEsssmsC) (B 1714)
1. Tsukahara H, Fujii Y, Hayashi Y,
Morishima T. Multiple biomarkers for
oxidative stress in patients with brain
disorders. J Neurol Sci #iFidh ¥V 313
(1-2): 196, 2012.
2. Morishita N, Tsukahara H, Chayama K,
Ishida T, Washio K, Miyamura T, Yamashita
N, Oda M, Morishima T. Activation of Akt is
associated with poor prognosis and
chemotherapeutic resistance in pediatric
B—precursor acute lymphoblastic leukemia.
Pediatr Blood Cancer #@td ¥ 2012 (in
press).
3. Tsukahara H. Oxidative stress
biomarkers in pediatric medicine: A 2011
update. Systems Biology of Free Radicals
and Anti-Oxidants #&#id Y 2012 (in
press).
4. Tsukahara H. Redox modulatory factors of
human breast milk. Dietary and nutritional
aspects of human breast milk #&#Fid Y 2012
(in press).
5. Kawatani M, Tsukahara H, Mayumi M.
Evaluation of oxidative stress status in
children with pervasive developmental
disorder and attention deficit
hyperactivity disorder using
urinary-specific biomarkers. Redox Rep #Zt
BV 16: 45-6, 2011.
6. Nagasaka H, Yorifuji T, Takatani T,
Okano Y, Tsukahara H, Yanai H, Hirano K, Hui
SP, Hirayama S, Ito T, Chiba H, Miida T.

CD36 deficiency predisposing young
children to fasting hypoglycemia.
Metabolism & Fid W 60 (6): 881-887,
2011.

7. Sanayama Y, Nagasaka H, Takayanagi M,
Ohura T, Sakamoto O, Ito T, Ishige—Wada M,
Usui H, Yoshino M, Ohtake A, Yorifuji T,
Tsukahara H, Hirayama S, Miida T, Fukui M,
Okano Y. Experimental evidence that
phenylalanine is strongly associated to
oxidative stress in adolescents and adults
with phenylketonuria. Mol Genet Metab Z&
0 103 (3): 220-225, 2011.

8. Nagasaka H, Tsukahara H, Takatani T,
Sanayama Y, Takayanagi M, Ohura T, Sakamoto
0, Ito T, Wada M, Yoshino M, Ohtake A,
Yorifuji T, Hirayama S, Miida T, Fujimoto
H, Mochizuki H, Hattori T, Okano Y.
Cross—sectional study of bone metabolism
along with nutrition in adult classical
phenylketonuric patients diagnosed by
neonatal screening. J Bone Miner Metab #Z¢
BV 29 (6): 737-743, 2011.

9. Nagasaka H, Okano Y, Aizawa M, Miida T,
Yorifuji T, Tajima G, Sakura N, Takatani T,
Sanayama Y, Sugamoto K, Mayumi M, Kobayashi
K, Hirano K, Takayanagi M, Tsukahara H.
Altered metabolisms of mediators
controlling vascular function and enhanced
oxidative stress in asymptomatic children
with congenital portosystemic venous shunt
Metabolism #Fid» W 59 (1): 107-113,
2010.

10. Tsukahara H, Nagasaka H. Asymmetric
dimethylarginine, an endogenous NO
synthase inhibitor, in human breast milk.
Early Hum Dev &FH Y 86 (2): 69-70
2010.

11. Tsukahara H, Nagasaka H, Tokuriki S,
Mayumi M. Coupling of the citrulline
recycling to endothelial NO production.
Mol Genet Metab #@id ¥ 99 (4): 438,
2010.

12. Nishijima K, Takahashi J, Yamamoto M,
Orisaka M, Suzuki C, Tsukahara H, Shukunami
K, Kurokawa T, Yoshida Y, Kotsuji F. Images
in emergency medicine. Ann Emerg Med #Ft
&Y 55 (5): 483 & 490, 2010.

13. Nagasaka H, Yorifuji T, Kobayashi K,



Takikawa H, Komatsu H, Inui A, Fujisawa T,
Miida T, Tsukahara H, Takatani T, Hayashi
H. Favorable effect of 4-phenylacetate on
liver functions attributable to enhanced
bile salt export pump expression in
ornithine transcarbamylase—deficient
children. Mol Genet Metab #&Hi&H Y 100
(2): 123-128, 2010

14. Nagasaka H, Yorifuji T, Hirano K, Ota
A, Toyama—Nakagawa Y, Takatani T,
Tsukahara H, Kobayashi K, Takayanagi M,
Inomata Y, Uemoto S, Miida T. Effects of
bezafibrate on dyslipidemia with
cholestasis in children with familial
intrahepatic cholestasis—1 deficiency
manifesting progressive familial
intrahepatic cholestasis. Metabolism L@t
&Y 58 (1): 48-54, 2009.

15. Nagasaka H, Tsukahara H, Yorifuji T,
Miida T, Murayama K, Tsuruoka T, Takatani
T, Kanazawa M, Kobayashi K, Okano Y,
Takayanagi M. Evaluation of endogenous
nitric oxide synthesis in congenital urea
cycle enzyme defects. Metabolism &Hid» ¥
58 (3): 278-282, 2009.

16. Nagasaka H, Okano Y, Tsukahara H,
Shigematsu Y, Momoi T, Yorifuji J, Miida T,
Ohura T, Kobayashi K, Saheki T, Hirano K,
Takayanagi M, Yorifuji T. Sustaining
hypercitrullinemia, hypercholesterolemia
and augmented oxidative stress in Japanese
children with aspartate/glutamate carrier
isoform 2-citrin— deficiency even during
the silent period. Mol Genet Metab #i%d>
D 97 (1): 21-26, 2009.

17. Nagasaka H, Yorifuji T, Momoi T,
Yorifuji J, Hirano K, Ota A, Takatani T,
Tsukahara H, Takayanagi M, Kobayashi K,
Chiba H, Sato Y, Miida T. Lipoprotein
profiles in children with two common
cholesteryl ester transfer protein gene
mutations, D442G and 114A, during the first
year of life. Clin Chim Acta #Fid Y 406
(1-2) = 52-56, 2009.

(BEaRK] B 114)

L BRZE—. /NEREEICB TSV Ry o
A —H—REOBINL. 5 58 [A] H AREGAR R
HEFEFMES, [, 20114 (11/18) .
2. BEZE—. BLA N L ADAKR~— B —
— FaL OHEAR. 5 43 B NGRS R0
2 [, 2011 4E(10/29).

3. BWHZE—. ENEBIE O BIR A O Hi A
7 BxJ7. FH8EIEARNEEREED T
7 LA, KPR, 20114 (7/23)

4. BRIE—. MEAWTFORLE LK. F
Bk 23 AR LR NER RIS (TRES))
W, 20114F (3/13) .

5. BRZE—. MEEW O L ERR. P
Bk 23 FEtE R NRBHE SRS, B
2011 4 (3/12) .

6. BEZ—. FAERICE T 2MEROMIGA
P& Z SIS TS, 25 25 B 1L
FrAEERRgESs, [, 2011 4 (2/12) .

7. BRZE—. LA N LA~ — D — DR
ERFZE: /NERMEERC BT D R 3R
RS2 S R e NE R X —, BiR,
2010 4= (12/7) .

8. BRZE—. Y SNIEERREN DD
HI L E2HNDHZ E F 10 BN
REBRGES () , JRK, 2010 4% (11/20) .
9. BEZ—. JIREO MEFEE~— 7 —.
55 6 a1 IRRAFZE 2y, Fl, 2010 4
(10/30) .

10. BHEZE—. /NRICBIT 5RO -

INRBIT/NE 7R RATIE 2 U 26 16 [B] H A
RIS A SR 2, [ L, 2010 4 (9/18) .

Ju
11. HBRE—.

INROBRH: BN - KRR

WBaERLNZ FIRUARI ELOREEZS
Z 5%, WA, 20104 (7/16) .

6. TR

(D) WFgEfzE

IR 77— (TSUKAHARA HIROKAZU)

[ (LR« REEBEEs e S S 5o R - 3
%

WrgeE &5 1 90207340

(2) Wrge oz

(3) HHEA IR



