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Protein synthesis
ROS

@ @ ——Citrulline

Stimulation

@ DDAH

Proteolysis I DDAH 1 - NOS 1 ’

e 5 ADMA DDAH 2 - NOS 3
HSC\NJI\N/\/\I)LOH “ = . = ”
L, H L. @ @ Oxidative switch
2 2 “Metabolic shift”

6 Arginine-asymmetric dimethylarginine (ADMA)- dimethylami-
nohydrolase (DDAH) #%8&
ASS : argininosuccinate synthetase, ASL : argininosuccinate lyase.

E 7 Arginine Zh 0T AREERY NT—2

a  £IEMIARETIImME, B4 ETO citrulline-arginine recycling
IZ& V) arginine M citrulline & VEA X, MEAKLMRRIEI DR
ZFALTNO BRZEHIFTZ 5.

b : RERRE (BB{LA L ATTEIRRE) Tl arginase AE, -0
77— EEZL DHMRTHEEZN, "arginine steal phenome-
non” (CKYMEBEARKLBFD NO ERIFETTS.

OTC : ornithine transcarbamylase, ASS : argininosuccinate syn-

1 1/§w§ase, ASL : argininosuccinate lyase.
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o Argina Fp’:’;.y,?,g“'“e

HN > €00
.
NOS H Carbamoy! (I;\;Aﬂg)
ASLY: phosphate
oTC
' Ammonia

l -

+ Endothelium i

- Kidney Citrin
Glutamate (M)

Aspartate




& 1

Asymmetric dimethylarginine (ADMA) &M REECERICEHAET 5 SN BEEBPOHKE

® Aging/senescence (hNt%/#1t)

® Salt intake/high blood pressure (3&/518E/SM/E)

® Hypercholesterolemia (3L X7 0 —JVMJE)

® Hypertriglyceridemia (&~ 7 ) &) KMfE)

® Hyperhomocysteinemia (541 € X754 > M)

® Insulin resistance/hyperglycemia (1 > X 1) iK1/ S Mm¥E)

® Essential hypertension (&&= M/E)

® Pulmonary hypertension (s IM/E)

® Coronary heart disease/heart failure (TRAXENARIEDEER /D
)

® Vascular disease/stroke (M &M% &/ BZE)

® Hepatic disease/hepatic failure (FFE&#R/FFA
2)

® Renal disease/renal failure (BEER/ BA%L)

® Multiorgan failure (ZEzEA2)

® Preeclampsia (3FiR= MESE)

® Diabetes mellitus (¥EFR#%)

® Hyperthyroidism (FRIXAR#EBE U ESE)

® Infection (BfE)
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Mi& Dmediator/marker
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LRy AFIBEEBRY NT—7

a EFREONRELER, NEBHEZEL TS, RER{LEEFRE LT superoxide dismutase, glutathione per-
oxidase, catalase 5, MELPE L L T glutathione, thioredoxin RENHIFSh3. T, BRLEDMET
BZhSORBILAFOSEHZ.

b AFKIIEERY NT—0%&FE>TEILA MLATTEICH AT S, BIERA NLADBEHDZRAOLBEICITRBMEE
PETIRIENHS.

ROS=reactive oxygen species.
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Allergic/Inflammatory

Cardiovascular l

Endocrinologic ]

Environmental/Toxicologic

Gastrointestinal/Hepatologic Genetic

Hematologic/Neoplasticl Infectious | | Metabolic

Nutritional ‘ t t ’

Ro] Y

“Antioxidative” pan

“Oxidative” pan

Pharmacologic/Therapeutic

0,” H,0, OH
f NO NO, ONOO ONOO-

Respiratory ]

Reactive oxygen species

LO LOO LOOH

Tsukahara, Kaneko (Eds.) 2014

“Oxidative Stress in Applied Basic Research and Clinical
Practice — Studies on Pediatric Disorders”
Springer Science — Humana Press

Neurologic/Muscular ]

Hirokazu Tsukahara
Kazunari Kansko taa

Studies on
Pediatric

Disorders

Tsukahara H. Oxidative stress biomarkers: current status and future perspective
14/38 (Oxidative Stress in Applied Basic Research and Clinical Practice - Pediatric Disorders 2014)
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Ref. Tamura S, Tsukahara H, et al.
Evaluation of a urinary multi-parameter biomarker set
for oxidative stress in children. (Free Radic Res 2006)

BENEEER (RUEH & 181%H)
Biol Neonate 1997; Early Hum Dev 1997;
J Life Sci 2004

)17

Scand J Clin Lab Invest 1997

7 NE—1ERESR (R & 1S15H)
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Metabolism 2010
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B Nitrite/nitrate

@ 8-OHdG Table 1. Oxidative stress biomarkers of two categories
(pmol/umol Cr) (ng/m
g/mg Cr) (a) Formation of modified molecules by reactive (b) Antioxidative enzymes and molecules
oxygen species
1.6 80 Lipid peroxidation: Enzymes:
4-Hydroxy-2-nonenal-lysine Superoxide dismutase
2 Malondialdehyde-lysine Catalase
1. 60 Acrolein-lysine Glutathione peroxidase
Hexanoyl-lysine Glutathione reductase
0.8 1.4-Dihydroxynonane-mercapturic acid Glutathione-S-transferase
- 1 40 F2-isoprostane Thioredoxin reductase
Lipid peroxide i wn | Heme oxygenase
_’l’olal \ydroperoxides FRAS 28 | Arylesterase
0.4 20 - > g'f Paraoxonase
Oxidative DNA damage: —= L
8-Hydroxy-2’-deoxyguanosine £ Proteins:
0
0 8-Nitroguanine e | - - ™§ | Albumin
& 2 | Ferritin
o Glyoxidation: k/ Transferrin
o Carboxymethyl-lysine Lactoferrin
Pentosidine Ceruloplasmin
K Argpyrimidine Thioredoxin
o © Methylglyoxal Peroxidoxin
v > Advanced glycation endproducts L-type fatty acid binding protein
— s JUL N EA
», - ] -
7Y lN ~ 0) L NAM E (41@&'3) 1:15 ‘i‘ 8 O H d G;;F'.lﬂ % tE 7‘"] é 'ﬂ- 6 Nitro-oxidation: Low-molecular-weight molecules:
. . . . 3-Nitrotyrosine Bilirubin
Effects of chronic NO blockade on oxidative stress status in young rats Nitrite/nitrate Aseotkals
Oral administration of L-NAME (20, 50 and 80 mg/dl of drinking water), but not AG (400 mg/dl), for 4 weeks induced Tocopherols
systemic hypertension and a significant reduction in urinary excretion of nitrite/nitrate. Rats treated with L-NAME Others: Carotenoids
also showed a significant increase in urinary 8-OHdG excretion compared with the control animals. The above effects . e, s it
were dependent on the dosage of L-NAME. The effects of L-NAME (50 mg/dl) on blood pressure and urinary H_\L?rogen. peloxlde Ublquulol SiNgmane | cooszy Gis).
AR X . i 0,0 -Dityrosine Retinol
nitrite/nitrate and 8-OHdG were restored by a large dose of L-arginine (2.0 g/dl), a precursor for nitric oxide e
synthesis. ortho-Tyrosine Folate
(Tsukahara H, et al. Redox Report 2000) 2-Pyrrolidone Cysteine
Ischemia-modified albumin Glutathione
Protein carbonyls Polyphenols
Advanced oxidation protein products Nitrite/nitrate
Bilirubin oxidative metabolites Urate
c 0 Dehydroascorbate Selenium
NO S g as Oxidized glutathione Zinc
g Oxidized low-density lipoprotein Carbon monoxide
Conjugated diene
HZOZ “Thiobarbituric acid reactive substances™ Others:

N. . . “Total antioxidative capacity™
Itrlte/nltrate ADMA “Total radical trapping antioxidative potential”
“Biological antioxidative potential™
4-Hydroxy-2-nonenal ' g
Nitric oxide behaves either as a prooxidant or as an antioxidant according to its environment. Therefore. its stable

. Glutathione
M 3/0ndla/ dehy de metabolites, nitrite/nitrate. is listed in both categories (A) and (B).

Other inflammatory

indicators f f
F2-isoprostane BB -— bOZEH nELEEE - 2F

“TBARS” L !

ITARTH [BIER LR —H—]

(Tsukahara H. Oxidative stress in applied basic research and clinical practice. 2014)

20/38 OS biomarkers in exhaled breath (“lung biomarkers”)



F73E BFRERBANFRFRES (2021F4H22H~258; #ilkicT)

sxExE707563 [EER] FTEIBRERE(C
HIFHEIERX FLRFHOE

21/38



Medical Technology Vol. 48 No. 6 (2020. 6) MT Eemi/nar WAT, T, EDH5

T|37\ N A& FEE—" - BSRE? - BREN? - AHER
BAEA P AN =7 —DHI REILEITRGE
B M

c BAERA R R, AER - AEBRIFICK D EFANTHIEEFREF (FEERDIO) HnEE
b2 AT ATHILENEVWE EBRIICE U DINATHS.

cBRIERA FLUVATHERMEAREE EXLKEETS. EbDIF, MERNKRTO—ER{EER
(nitric oxide ; NO) E£RIEEAFDL Ry I ARBZFRIFI DDA TUECTHD. BEIE
A MU ATHE(S arginine ZEE &9 NO &amZilFH L, ARM NO &R EEREZER
F T 5 asymmetric dimethylarginine DER%ZERET 5.
 NEORURETHERE, EBUHEBEMEETIE UL UVIFE{EA S UADIBIEEN, £4D
BISPHED RS ZRIT T, HBREEHNAIFENIERT 5. CNSDEEDEE,
BIBCBVLWTEIEA MUV RAZEFHIEHTEDCENEETHD. ZDIEDHITIFEEEA MLV AD
RAEEIE, ZTNADRAEESRZILEL, JBHENVY—ND—ZRAVWTCTEEDREA MU RIR
IRZEIE~RRBRENICFHET 5 EDNNETHS.

- NEEBRDRISZ TRIESNDELDEEEEER U RF#HZBEITEDTHH DD,
S&E 'VRyIR ICREUTKIDHEEOSVHIREERZEENRESIN, ZTNS

VEIERBENDOEFZDEREDED CHFAFTN TV TEDHFENS.
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=3 BEAFLARESZVELFy 7 AR BECEET LA 3/ EEBT

disease
10.

. Allergic/Inflammatory

Allergic rhinitis, Atopic dermatitis, Bronchial asthma, Burn, Kawasaki disease, Systemic lupus erythematosus

. Cardiovascular

Cardiac transplantation, Cardiopulmonary bypass, Congenital cardiac defects, Primary hypertension

. Endocrinologic

Hyperthyroidism, Iodine—deficient goiter, Thyroiditis

. Environmental/Toxicologic

Air pollution, Carcinogenic metal exposure, Exercise, Ozone exposure, Passive smoking

. Gastrointestinal/Hepatologic

Autoimmune hepatitis, Inflammatory bowel disease, Live failure, Nonalcoholic fatty liver disease, Viral hepatitis

. Genetic

Alagille syndrome, Down syndrome

. Hematologic/Neoplastic

Acute leukemia, Bone marrow transplantation, Sickle cell anemia, Solid tumors, Thalassemia major

. Infectious

Acute bronchiolitis, Acute otitis media/tonsillitis, Chronic otitis media/tonsillitis, Encephalitis, HIV infection, Malaria,
Meningitis, Pandemic influenza(HIN1), Sepsis

. Metabolic

Citrin deficiency, Diabetes mellitus, Glvcogen storage disease, Phenvlketonuria, Urea cyele enzyme defects, Wilson

MNeonatal
Asphyxia, Hypoxic ischemic encephalopathy, Maternal chorioamnionitis, Maternal preeclampsia, Neonatal sepsis,
Premature birth, Respiratory distress syndrome, Retinopathy

3

11.

12.

13.

14.

Neumlngiﬂf-ll.lluacular

Autism spectrum disorders, Cerebral palsy, Congenital muscular dystrophy, Developmental brain disorders, Epi-
lepsy, Mitochondrial encephalopathy, Psyvchosis, Traumatic brain injury

Mutritional

Hypercholesterolemia, Hyperlipidemia, Kwashiorkor, Multimetabolic syndrome, Obesity
Pharmacologic/Therapeutic

Analgesics, Anticancer drugs, Immunosuppressive drugs, Total body irradiation

Renal

Glomerulonephritis, Hemolytic uremic syndrome, Nephrotic syndrome, Renal insufficiency/failure, Urinary tract

infection

Respiratory RRHE—, SXRIEF (EFE0HpH, 2015)

Chronic pulmonary disease, Cystic fibrosis, Obstructive sleep apnea
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Determination of asymmetric dimethylarginine, an endogenous nitric
oxide synthase inhibitor, in umbilical blood
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Gestational age
Birth weight

35.3 £ 5.2 (24.4-41.4) wk
2316 + 810 (614-3350) g

ADMA 171 £ 0.47 (1.01-3.04) gmol/L «
NOx 233+ 8.3 (10.0-40.9) umol/L
| ADMA/NOx 0.085 = 0.045 (0.034-0.216)
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Lactating women (n = 7)

ADMA 0.71 £ 0.06 (0.63-0.82) umol/L
NOx 42.3 £ 19.2 (23.1-77.7) umol/L
ADMA/NOx 0.020 + 0.007 (0.010-0.029)

Healthy children (n = 19, M/F = 10/9)
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ADMA 0.71 = 0.11 (0.54-0.90) umol/L
NOx 43.4 £ 22.9 (21.9-100.0) pmol/L
ADMA/NOx 0.020 £ 0.009 (0.006-0.039)

Healthy adults (n = 10, M/F = 6/4)

0.52 + 0.12 (0.40-0.75) umol/L ﬁ

ADMA
NOx 40.8 + 27.8 (18.1-107.0) wmol/L
ADMA/NOx 0.019 = 0.012 (0.004-0.041)



sk 0 . R0 Vol 27 No. 4 339 2015
_ b @7EBa393E TH4 L 7-EbsteinZ s DBt
2NO+0,=2NO,  (NOAE SpO, 48% E ZBR I, ISEIBEMER +BFIE5 +

136 atmX800 ppm NOEA (20 ppm) % ftE & h 7=,

ﬁ '=O.1 (atm)

NOR AL IE, BRIL
AL RERICEY
BT B

ADMA

HE Dmediator/marker

¥

NORA B EIE, &k
DEE{LR b L R1g58
BB

26/38

it I AHEC T

— 8RR
V Vi ] K
L ZRAYR L
NORA Y AT L — 8B AEERK |
BORE—BR
(NOFH 2 DERFIG A
Systems biology(Z ¥ (T 2 BFRE{LY BN )
....... -8 —8
o ., ,<_ NOICBd 9 B systems ACh__- -7  ACh__—.—7 cGMPE4%
s (+2) ﬁbiology } s f’ 1 —6 NO donor (SNP)
. ) pH74 " —5pH7.0 . pH=7.4<pH=7.0
Nzo/"" o '°:\N02 ONOO~ h \g_—a 0.5 & | pH=74<pH=70
............ — — . pH=7.4<pH=7.
(=3) NO,~ (+6) p 1min .
NHs NO;~ ONOO L-arginine O:
: . . (ﬁ%ﬁ??k—&z?
;’;i? %EH %T;,Haﬁ NOEA 133854 ¢ % NO
No S ANEE BT BRE - — ﬁ’ (NO donor)
& % (0) =63~65% 02 NO,™+NO;™ % g
— x% (C) =18 % ~ J
FEMERY || %% () =10% 240 10 REMETS F—> RC5F3 NO DIEHE
E% (N) =3~5% * EROEE

7 —B{EFE (NO) DEEFER
BRLMBEOEAOLIMMNE (H2VIFERFE ORI
8 b5, EHRERO%EEIc 5 2 2R LY. (X
wk2, 3) Xbi5lH)

AR MRS, (KEEREEE 2 I 2 PR & b
Z2zo60%. AChlz7FNLayry<dbh, cGMP i
NO O Hht@EERIcB T2 Ay FAver Py —
THB, (Cwk12) X b5lA)



Effects of Therapeutic Hypothermia for Neuroprotection from

the Viewpoint of Redox Regulation Acta Med. Okayama, 2017
Vol. 71, No. 1, pp. 1-9
Nobuyuki Nosaka*3, Ayumi Okada, and Hirokazu Tsukahara ; J _98-7 yp.?. —F

/S Chemia/Reperfus ion Techniques Advantages Disadvantages

" O Tight thermoregulatory
Cold water
External copadky y
: Skin reactions
cooling system Blanket | Requcing the risk of over-
cooling in induction

it
Ca**influx Cold water @) Rapid and accurate Need special catheter

Endovascular establishment of the target

e temperature Central venous cannulation
cooling system satioon B with the risk of venous
Stable maintenance thrombosis and infection

Ice-cold

= -
Xanthine oxidase ‘ \ lactated/ ) Easy and rapid induction
2 . tated Difficult temperature
system Cold infusion :‘::gaeres Applicable regardiess of maintenance
A id t solution location
rachidonate
cascade P @
= Extracorporeal b Highly ivasive
Mitochondrial circulation system Rapid induction
(e.g. ECMO, dialysis) Need anticoagulant
/
—

[ NOS up-regulation |

electron transport
system

Others + lced saline gastric lavage + Water immersion system

+ Cooling helmets + Trans-nasal cooling devise
co *0,"

 Sbnibe” S8
_oono | o

( ' Fig. 3  The oxidative stress cascade in diseases with ischemia
| ONOOCO, [ HOONO ] H,0 reperfusion. The up-regulation of NOS and the formation of super- INJURY
Fenton Reacti oxide anion result in increased production of ROS and RNS, which
) e.n on heaction further leads to oxidative stress and enhanced lipid peroxidation.
1N
| J

These oxidative molecules further promote oxidative stress through
cell-damaging a positive feedback loop, resulting in exacerbation of neuronal dam-

free radicals age.

Y

NORMAL

Anti-
oxidant

Oxidant

Lipid peroxidation

Temperature

Speed of cooling/rewarming

Anti-
oxidant

Further Ngurotoxicity

27 / 38 Fig. 4 Therapeutic hypothermia and redox regulation.
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Thioredoxin-1 sE#ictsshcvzans [HEBIELEF)

S Reduced protein
SH
= = NADPH TRX Fig. 14.1 Redox cycling of
¢ A n tI_OXI d_a nt_ thioredoxin and thioredoxin
. S SH reductase. Thioredoxin
° (TRX) is oxidized as it
G rOWth p ro m Otl n g TRX transfers reducing equivalents
- - reductase to disulfide groups in target
¢ A n tl = a pO ptOtl C proteins. TRX is then reduced
- - S back to the dithiol form by
- Inflammation modulating SH NADPH-dependen
NADP + TRX flavoprotein, TRX reductase
S
. SH Oxidized protein
Table 14'2 Concentratlons Data are expressed as mean+SD. The results are

Of thioredOXin- l in bOdy ﬂUid derived primarily from our earlier report [53]. Note the

remarkably high concentrations of TRX-1 in early
Samples breast milk and amniotic fluid

Serum from healthy adults: 20+ 17 ng/mL

Umbilical cord blood: 127 =81 ng/mLf {&}#}E.Hﬂ,&.jﬁ?“:ﬁ%}
Early breast milk: 268 + 149 ng/mL A (BEFTE=ELA?
Serum from lactating women: 35+ 19 ng/mL

Amniotic fluid: 346+221 ng/mL (unpublished results)ff
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Beneficial effects of recombinant human TRX-1 in experimental disease models
Yashiro M, Tsukahara H, Morishima T (Oxidative Stress in Applied Basic Research and Clinical Practice 2014)

S Reduced protein

Thioredoxin-1 (TRX-1) v &l o

TRX

NEMICERShTWaEHNE [ER(ICEF] ™™ w N
NADP+ !D

N\
SH Oxidized protein
{
L —
extravasation — +Cerulein/lipopolysaccharide—induced pancreatitis in mice [ %
*Dextran sulfate sodium induced—colitis in mice X%
Oxidative @ *Proinflammatory cytokine— or bleomycin—induced lung injury in mice [fifEE
stress @ @ *Cigarette smoke induced-lung injury in mice fiifE&E

*Cerebral ischemia/reperfusion injury in mice [[E®H

I__ TRX_I _—l @ @ *Retinal ischemia—reperfusion injury in rats fBiE[EE

*Myosin—induced autoimmune myocarditis in mice L5 %

activation
*Ovalbumin-induced airway hyperresponsiveness and inflammation in mice E[EH
. i *Lipopolysaccharide—induced lung injury in rats [fifEE
antioxidative effect anti-inflammatory effect Ethanol-induced liver injury [FFRE

*Type 1 diabetes mellitus in nonobese mice 1%!$ER IR

® ~ — e T

- Antioxidant

Thioredoxin-1 (TRX-1) { [ arowh prorioting

Anti-apoptotic
- Inflammation modulating
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Breastfeeding and risk of food allergy: A nationwide birth cohort in
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YEeE ik & F DIoH Japan Naomi Matsumoto ', Takashi Yorifuji °, Kazue Nakamura ¢, Masanori Ikeda
3 C d
o 5 up [ g L Hirokazu Tsukahara ©, Hiroyuki Doi
INIIS I T B BB e oY
Fig. 1. Risk ratios for the association between dichotomized breastfeeding status
il T '?; NEEN 1) (formula feeding only vs. any breastfeeding including only colostrum) and outpatient
J],Ll H,ﬁ l !_ JL‘\ visits for food allergy stratified by eczema status during ages 6—18 months (a) and ages
6 ~ 1 8 b\ H 6—66 months (b). The category of “formula feeding only” was used as reference. The p- 6 ~ 6 6 b\ﬁ
I > N > values from a test of multiplicative interaction are provided.
HHE B 6
1 1 ] S S
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2 ﬂiiﬁ Breastfeeding duration and outpatient visits for food allergy from age 6—18 months and 6—66 months.
» LR E =——D : -
° 1ﬂ7)’1§ﬂ—5‘ﬁ]73{ﬁ %7‘)\, %En ) w2 Total without Eczema with Eczema
'(}ﬁ( — case/N (%) RR (95%CI) P value case/N (%) RR (95%CI) Pvalue case/N (%) RR (95%CI) P value
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Breastfeeding and Risk of
Kawasaki Disease: A Nationwide
Longitudinal Survey in Japan

Takashi Yorifuji, MD, PhD,® Hirokazu Tsukahara, MD, PhD,” Hiroyuki Doi
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TABLE 3 Breastfeeding and KD Hospital Admission From 6 to 30 Month of Age

“ Ant| 0X|dat“’e S

— res%0)

KD Hospital % of
Admission/Total Hospital
Number Admission Model 1: Crude Model 2° Model 3"
Breastfeeding status  SEEE
Formula feeding without colostrum 8/262 31 1 (reference) 1 (reference) 1 (reference)
Formula feeding with colostrum 7/583 12 0.39 (0.14-1.08) 0.39 (0.14-1.09) 0.39 (0.14-1.09)
Partial breastfeeding 139/17097 08 0.26 (0.13-0.54) 0.27 (0.13-0.56) 0.27 (0.13-0.55)
Exclusive breastfeeding to 6-7 mo of age 78/9793 08 0.25 (0.12-0.53) 0.26 (0.12-0.54) 0.26 (0.12-0.55)
Breastfeeding duration
Formula feeding without colostrum 8/262 3.1 1 (reference) 1 (reference) 1 (reference)
Formula feeding with colostrum 7/583 12 Q 0.39 (0.14-1.08) 0.39 (0.14-1.09) 0.39 (0.14-1.09)
Partial breastfeeding, breastfeeding duration, mo
1-2 20/2209 09 0.29 (0.13-0.67) 0.29 (0.13-0.67) 0.30 (0.13-0.68)
3-5 21/2689 08 0.25 (0.11-0.57) 0.25 (0.11-0.58) 0.26 (0.11-0.59)
6-7 98/12199 08 0.26 (0.12-0.53) 0.27 (0.13-0.56) 0.26 (0.12-0.55)
Exclusive breastfeeding to 6-7 mo of age 78/9793 08 0.25 (0.12-0.53) 0.26 (0.12-0.54) 0.26 (0.12-0.55)

» Adjusted for children's factors (gender, preterm birth, parity, singleton or multiple birth)

® Adjusted for children’s factors (gender, preterm birth, parity, singleton or multiple birth), maternal factors (maternal smoking status, maternal education, and maternal age category)
and residential area

WHAT THIS STUDY ADDS: We observed protective
effects of breastfeeding on the development of KD
during the period from 6 to 30 months of age in
Japan, the country in which KD is most common.
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Intrauterine and Early Postnatal Exposure to Particulate Air Pollution and
Kawasaki Disease: A Nationwide Longitudinal Survey in Japan

Takashi Yorifuji. MD. PhD', Hirokazu Tsukahara. MD. PhD? Saori Kashima, PhD?, and Hiroyuki Doi, MD, PhD*

s ~
Table IV. Prenatal and postnatal SPM exposure and KD hospital admission from 6 to 30 months of age
KD hospital % of hospital OR {95% C1)
admission /total number admission Model 1: crude Model 2* Model 3'
Prenatal SPM exposure (ug/m®)
Following 10 pg/m” increase in exposures 1.18 (0.84-1.66) 1.17 (0.83-1.65) 1.13 (0.79-1.61)
Exposure category
<20 - 84 /10 666 079 1 (reference) 1 (reference) 1 (reference)
20-25 H:ll E HU 71/ 8700 0.82 ﬁ 1.04 (0.75-1.42) 1.03(0.75-1.42) 1.00 (0.72-1.38)
225 34 /2656 128 1.63 (1.09-2.44) 1.62(1.09-2.43) 1.59 (1.06-2.38)
Postnatal SPM exposure (ug/m’)
Following 10 pg/m” increase in exposures 1.15(0.77-1.72) 1.15(0.77-1.73) 1.11 (0.73-1.68)
Exposure category
<20 & ilﬁ 90/10612 0.85 1 (reference) 1 (reference) 1 (reference)
20-25 1 81/9523 0.85 1.00 (0.74-1.36) 1.01(0.74-1.36) 0.98 (0.72-1.34)
=25 16/ 1346 1.19 ﬁ 1.41 (0.82-2.40) 1.44 (0.84-2.46) 141 (D.E?—?.MJJ
\

*Adjusted for children's (sex, singleton birth, parity, breastfeading status, and daycare attendance) and matemal (matemal age, matemal smoking status, and matemal education) characteristics.
‘tAdjusted for children's and matemal characteristics, as well as area-level characteristics (residential area and per capita taxable income).

Conclusions Early life exposure to particulate air pollution, in particulgusse= T, con
increased risk of KD hospital admission in early childhood in a nationally {epkk
2018;193:147-54).
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Early childhood exposure to maternal smoking and Kawasaki Disease: A
longitudinal survey in Japan
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