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Abstract

Lead is highly toxic to human body especially to children and pediatric lead poisoning has been a public health prob-

lem not only in the developing countries, but also in the developed countries. Many studies have been conducted to inves-

tigate blood lead levels (BLL) of children of those countries. The mean BLL of Japanese children was among the lowest

levels in the industrialized world in the early 1990°s and also in the early 2000’s according to our study. Fortunately the

BLL of children and adults have been decreasing steadily in many countries during these two decades.

Recent studies have revealed that even low-level lead exposure (BLL less than 10ug/dl) might adversely affect growth

and intellectual development of children, and it is considered now that there does not exist the safe level of blood lead.

Several studies have suggested that passive smoking causes increase of BLL of children, therefore, children should be

protected from cigarette smoke for the purpose of avoiding the risk of lead exposure.

Keywords : lead, passive smoking, growth, intellectual development, children

Introduction

Lead (Pb) is one of major environmental pollutants,
and is highly toxic to human body. Since children are
much more vulnerable to lead toxicity than adults, pedi-
atric lead poisoning has been a public health problem not
only in the developing countries, but also in the devel-
oped countries. Therefore, many studies have been con-
ducted to investigate blood lead levels (BLL) of children
of those countries.

In recent years many studies revealed that low-level
lead exposure could adversely affects human health, es-
pecially to childhood growth and intellectual develop-
ment. On the other hand, it has been reported that chil-
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dren of smoking parents have a higher BLL than those of
non-smoking parents'”.

In this paper, blood lead levels of children of several
countries including Japan will be presented partly in rela-
tion to passive smoking, and the effects of lead mainly

on growth and development of children will be discussed.

Blood lead levels of Japanese children

# Study in 1993” :

There had been few data on the BLL of Japanese chil-
dren until we studied in 1993. Then we measured the
BLL of 188 children (106 boys, 82 girls) aged 1 to 15
years, who visited the pediatric outpatient clinic of Shi-
zuoka General Hospital. We also asked their parents
about their smoking style in the home. The subjects were
divided into three groups according to the parent’s smok-
ing style as follows ;

Group A : Children of smoking parents who usually
smoke in the same room with their children.

Group B : Children of smoking parents who usually
take care not to smoke in the same room with their chil-
dren.

Group C : Children of non-smoking parents.

They were classified further into preschool children
and school children.
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As a result, there were 6 subgroups in all.

The BLL (mean=standard deviation) of all the sub-
jects was 3.16%1.50ug/dl, and ranged between 0.80 and
9.51ug/dl. The BLL of boys was 3.17%1.34ug/dl and
that of girls was 3.14+1.69¢g/dl. There was no signifi-
cant difference between them.

The BLL of groups A, B and C in preschool children
were 4.15+1.56pg/dl (n=28), 3.22+1.46p¢g/dl (n=32)
and 3.06+1.31p¢g/dl (n=31), respectively. The BLL of

~ groups A, B and C in school children were 2.97+1.50ug
/dl (n=34), 3.24%1.66ug/dl (n=26) and 2.56+1.19¢g/dl
(n=37), respectively (Fig.1).
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Fig.1 Blood lead levels in Japanese children in rela-

tion to their parents’ smoking style in 1993.

A :  Children of smoking parents who usually smoke
in the same room with their children.

B: Children of smoking parents who usually take
care not to smoke in the same room with their
children.

C: Children of non-smoking parents.

The mean BLL of group A preschool children was sig-
nificantly higher than those of the other five subgroups,
and there were no significant differences among the other
five subgroups.

# Study in 2004-2005 : .

We measured the BLL of 282 children (140 boys, 142
girls) aged 3 months to 15 years, who visited the pediat-
ric outpatient clinic of Shizuoka Children’s Hospital in
2004-2005.

The BLL of ail the subjects was 1.551+0.85¢g/dl, and
ranged between 0.19 and 7.68ug/dl. The BLL of boys
was 1.60+0.81¢g/d]l and that of girls'was 1.49+0.88¢g/
dl. There was no significant difference between them.

The BLL of groups A, B and C in preschool children
were 1.90+£0.92p¢g/dl (n=20), 1.82+£1.27pg/dl (n=61)
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and '1.41+0.60ug/dl (n=60), respectively. The BLL of
groups A, B and C in school children were 1.53 +0.651g
/dl (n=36), 1.55+£0.75ug/dl (n=44) and 1.30+0.52ug/dl
(n=61), respectively (Fig.2).

The mean BLL of group A and B preschool children
were significantly higher than those of group C preschool
children and group C school children. There were no sig-
nificant differences among the others.
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Fig.2 Blood lead levels in Japanese children in rela-
tion to their parents’ smoking style in 2003-
2004,

Blood lead levels of children of foreign countries

Reviewing several data on the children’s BLL from
various regions of the world around 1990, Hayes et al.
reported that the mean BLL of children aged 6 months to
5 years (mean: 2.7 years) was 12ug/d] in Chicago in
1988". Sherlock et al. measured the BLL of Caucasian
and Asian children (age range 2.5 to 5 years, age and sex
-matched) living in London, and reported that the mean
value was 9.7ug/dl in Caucasian children and 8.1ug/dl in
Asian children in 1985". Jin et al. reported that the mean
BLL was 6.0¢g/dl (range : 1.24 to 17.6¢g/dl) in children
aged 24 to 36 months in Vancouver in 1995%. Cambra et
al. reported that the mean BLL of children aged 2 to 3
years in Basque county in Spain was 5.7¢g/d]l and that
14% of the children had levels exceeding 10ug/dl in
1995”. Andren et al. reported that the mean BLL of
Swedish children (8 to 13 years of age) of non-smoking
parents was 2.95ug/dl in 1988",

Comparing to these reported values, the mean BLL of
Japanese children, according to our study in 1993, was
among the lowest levels in the industrialized world in the
early 1990°s. Fortunately the BLL of children and adults
have been decreasing steadily in many countries during
these two decades, of which the primary reason is prohi-
bition of leaded gasoline use and subsequent reduction of
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air pollution with lead. In Switzerland, for example,
leaded gasoline was predominantly used formerly, but
unleaded gasoline use was encouraged since the late
1980°s. Then the mean BLL of adults in Switzerland de-
creased remarkably in only nine years ; from 12.2 to 6.8
ug/dl in men and from 8.5 to 5.2¢g/dl in women®.

Decreases of BLL of children have been also observed
in many industrialized countries. In Swedish children, for
example, dramatic decrease of BLL was found during the
period 1978-2001, from about 6 to 2ug/dl, which was
considered to reflect a beneficial effect of gradual ban-
ning of leaded gasoline”.

Reviewing the latest data on the children’s BLL,
Zhang et al. reported that the mean BLL of Chinese chil-
dren aged 0 to 6 years was 5.95¢g/dl in 2005'. Kirel et
al. reported that the mean BLL of Turkish children was
3.56ug/dl in 2005'". Friedman et al. reported that the
mean BLL of 3-year-old Ukrainian children was 3.15¢g/
di in 2005". Gulson et al. reported that the mean BLL of
Australian children aged 0.29 to 3.9 years was 2.6¢g/dl
in 2006". Comparing to these values, the mean BLL of
Japanese children according to our latest study is very
low, as it was in the 1990’s. The reasons proposed are
that leaded gasoline use was prohibited in Japan more
than three decades ago, among the earliest in the world,
and Japanese people generally do not often do house-
painting which has been considered to be a major cause
of lead poisoning in children in the United States and
European countries.

Effects of lead on growth of children

It had long been considered that blood lead of less than
20ug/d] was almost harmless to human body, because no
clinical or biochemical effects had been recognized in
such condition until about two decades ago. Since then,
however, many studies have revealed that much lower
levels of blood lead might adversely affect human health,
especially childhood growth and development. There
have been several studies investigating the relationship
between BLL and growth of children. Schwartz et al. ex-
amined about 2,700 children aged 7 years and younger in
the Second National Health and Nutrition Examination
Survey (NHANES II) in the United States, and found the
inverse correlation between BLL in the range of 5 to 35
pg/dl and body height. They concluded that low-level
lead exposure could impair the somatic growth of chil-
dren'. Kafourou et al. also revealed negative relation-
ships between BLL and growth parameters in Greek chil-
dren aged 6-9 years, an increase in BLL of 10ug/dl being

associated with a decrease of 0.86cm in height, 0.33cm
in head circumference and 0.40cm in chest circumfer-
ence'.

In recent years several studies indicated the adverse ef-
fects of low-level lead exposure on the sexual maturation
in adolescents. Wu et al. assessed measures of puberty in
girls in relation to BLL to determine whether sexual
maturation might be affected by current environmental
lead exposure, using data from the Third National Health
and Nutrition Examination Survey (NHANES III) in the
United States. They showed negative relationship be-
tween BLL and attainment of menarche or stage 2 pubic
hair, which remained significant in logistic regression
even after adjustment for race, age, family size, residence
in metropolitan area, poverty income ratio, and body
mass index. They concluded that higher BLL was signifi-
cantly associated with delayed attainment of menarche
and pubic hair among U.S. girls'®. Selevan et al. ana-
lyzed the relations between BLL and pubertal develop-
ment among girls aged 8-18 years, including three ethnic
groups ; non-Hispanic white, non-Hispanic African-
American and Mexican American, also using data from
NHANES III. They reported that BLL of 3ug/dl was as-
sociated with significant delays in breast and pubic hair

development in African-American and Mexican Ameri-

can girls. They suggested that environmental exposure to
lead might delay growth and pubertal development in
girls, although confirmation should be warranted in pro-
spective studies'”. '

Effects of lead on intellectual development of chil-
dren

The adverse effects of low-level lead exposure on chil-
dren’s intellectual and academic performance at school
are more serious problems. Bellinger et al. evaluated the
relationship between BLL and neuropsychological test
score in middle-class and upper-middle-class children,
and found that over the range of approximately 0 to 25
pg/dl, a 10pg/dl increase of BLL at 24 months was asso-
ciated with a 5.8-point decline in WISC-R (Wechsler In-
telligence Scale for Children-Revised) Full Scale IQ and
an 8.9-point decline in K-TEA (Kaufman Test of Educa-
tional Achievement) Battery Composite score at age 10
years. These data indicated that slightly elevated BLL
around the age of 2 years is associated with intellectual
and academic performance deficits at age 10 years'.

Scientific understanding of the health effects of lead
has flourished over the past two decades. Advances in
this area of research have spawned a series of efforts by
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governmental agencies to enhance the protection of pub-
lic health from the adverse effects of lead. The United
States Centers for Disease Control and Prevention and
the World Health Organization defined a BLL of 10ug/dl
as the threshold of concern in young children. Therefore,
one of main goal of those efforts was to reduce numbers
of children who had BLL exceeding 10¢g/dl during these
two decades. Blood lead of less than 10¢g/dl was consid-
ered to be almost harmless, because any derangement of
biochemical indices were not observed originated from
lead of the lower level.

Most recently, however, it has been considered that
there does not exist the safe level of blood lead, and lead
exposure is still a serious health problem for children.
Many studies have demonstrated that even very low-
level lead exposure causes intellectual and behavioral im-
pairment in children. Lanphear et al. réviewed recent in-
ternational population-based longitudinal cohort studies
investigating the relationship between low-level lead ex-
posure and intellectual deficits in children, and found an
inverse relationship between BLL and IQ score even in
the rahge of low BLL. They reported that using a log-
linear model, a 6.9 1Q point decrement was found associ-
ated with an increase in concurrent BLL from 2.4 to 30
ug/dl. The estimated 1Q point decrements associated with
an increase in blood lead from 2.4 to 10¢g/dl, 10 to 20xg

/dl, and 20 to 30¢g/d]l were 3.9, 1.9, and 1.1, respectively.

For a given increase in blood lead, the lead-associated in-
tellectual decrement for children with a maximal BLL
less than 7.5ug/dl was significantly greater than that ob-

served for those with a maximal BLL exceeding 7.5ug/dl.

. They concluded that environmental lead exposure in
children who had maximal BLL less than 7.5¢g/dl was

associated with intellectual deficits'.

Eftects of passive smoking on the blood lead level of
children

It has been suggested that children who are exposed to
cigarette smoke have higher BLL than children who are
not"”,

We measured BLL of Japanese children and evaluated
the effects of passive smoking on the BLL, and found
that passive smoking increased the BLL of preschool
children in the study in 1993. The mean BLL of pre-
school children who were exposed to cigarette smoke in
their home was 4.15¢g/dl, and those whose family never
smoked was 3.06ug/dl, the difference significant. We
also found that passive smoking did not increase the BLL
of school children. About the reasons of the difference of

the effects of passive smoking on the two groups of chil-
dren, we speculate that preschool children might spend

more time with their parents and might have more con-

tact with cigarette smoke than school children, and addi-
tionally, young infants have limited ability to excrete
lead from the body because of the immaturity of renal
function.

Ballew et al. investigated the BLL of a total of 4,391
non-Hispanic white, non-Hispanic black, and Mexican-
American children of the United States aged 1 to 7 years,
using data from NHANES III. They reported that the
mean BLL of the children who had smoking family was
4.36¢g/d] and that of the children who had not was 3.29
ug/dI™”, very similar to the values reported in our study
(Fig.3). Stromberg et al. also reported a significant effect
of parental smoking habits on the BLL of Swedish chil-
dren, 18% increase on average”.
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Fig. 3 Blood lead levels in Japanese and US children in
relation to passive smoking.

We measured BLL of Japanese children and evaluated
the effects of passive smoking on the BLL also in the
study in 2004-2005, and found that the BLL of preschool
children who had smoking parents (both Group A and B)
were higher than that of preschool children who had non-
smoking parents (Group C). In this study, the BLL of
Group B preschool children was as high as that of Group
A, for which reason we speculate insufficiency of protec-
tion of children against cigarette smoke in their home, in
spite of the Group B parents’ answer that they usually
take care not to smoke in the same room with their chil-
dren.

It is evident that passive smoking is now a major cause
of lead exposure for children. Children should be pro-
tected from cigarette smoke for the purpose of avoiding
the risk of increased BLL which might adversely affect
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their intellectual development and physical growth.
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FICERL-HTIT> CELYY. Z20RERS
WKL D BAEE CHRETELFHIOFELDZHB
HISHBOBREOR S X UBBRIICBO TKE

BB EZTS, OXHVMEEZITTHLFEDT



dHDL 2 L A 70— L AYEWERIA D 2, QUL
BN FELORPIF = VMEOEREZTHHEIH
Lk, MBIZEE, S, BEHXOBth s
HREDOLND, LETHD., TLWBEHIBEL T
ARETIITEDLEDIILALRHL—EULDE
BB 22 CnAh, ZOZTHREOEREIZHOB
EABRPBREL 2 EORFICKELEEEZZIIT
WEHH, TG TEIHEANPTELNWEEZI TS
hl, EESESTITCOMRERLBIZA T, &
TICF S OEEBENERANDOZEREIZ LR
DEBEZRITMIOOTHEBIIICHELL Y R
ATz,
O Mg LUHE
MRIIHERIEATHHNO/NER 4 FEOFHLEEZ T
H5H. 20054 B L U006 ED 4 /NERDFHLEE
5208/ ThAH. FHIER 9 RA Vv LI0E (CEHERH
1295£235%) T, BIE267%4, KR8 TH 5.
KT TRERE L LS, SEMICFbIT
W AEEBIERRZ OBIZIZIZR I BE C Y
57— MREBIURPIF =V OWEEIT-
1227 BT - P REBIURFOIF =V
ERTE»SOFHEN DS DIIH L TOAER
L7.

1. £RBERRS
/iﬁ%ﬁf@$bb”éﬂm@ﬁuwﬁ K,
BEwGEE, M ODURRH - ek D), MR (GOT,
GPT, #alL A5u—)j, HDL-LDLalL xA5ua—
V), BIREELIEH B L UEEBEMAI TR ETH
5 (1),

7o —bHAE
BB T v — MIBAEOHEYTHRRL
HEICIZ TESICHBOHETOBRED M7 (B
T, ORI TR T 528D, HERPOBRENH
i, BHOBRBRYEHDL0E ) MIIOVTEE20HE
Thb. HHFEEICHETA7  r— MNIEFHEIAED

RP27- % L\\\\
A 4 A 4
=ESE PEESE BESHE E®
(z40ng/mL) | |(25~39.9ng/mL) | {{(10~249ng/mL) (<10ng/mL)

RE | [ @BRNONTT Ly b RS | v"u

= — MR
|, REERPIF=Z> BB R

HIEBBR

Ino T. et al : Prev Med 2006 : 42 : 427-429

- Y
SHEMBENTEE
BB 0NRERE

1 RPAF U RAEROREXEI OO

B RIEE—#ED, MEOFE - NE, FEIIXK
ke —#br, FEBROKE - NE, B -W-£H0
o, KEFOHEEL EICOWT), B FhiE
M, 7 LUEHRERE, FARKOTFLELRLY), EIR
(BEAREER), EBh(IF SRV, RN AER—Y, ¥
T TEEN R E)DOEFHI9HE TS 5.

3. RhpaF=-alFE
EFHARIHIAI v 7 IR — a VIR
~NMEER L 72, I ERESESELISAE* BV TfT
bh, E/7atr—LVHAEERL, MERRIZ01
ng/mLCH 5. JRP a3 F = U HOBERIZOV T,
RATHFTREG&YBLTEEEILEZNREFROB
EENZZON. SHOKETIIARRESELY)
RETLIZHREOER L EEBRL, RpaF=
YfE=10ng/mL A ZEBUES ) & L, R#EE~EH
L7:%. RehaF= A5 ~99ng/mLDFEH % 5
RS ) L REENBRE LSS ICEREZOY
EVETETREBNDODEZEPRESINTDEEH
BEOHEDH v b A T7HRA 2 b %&10ng/mL & L 7.
REF~OBMIRPIF = VEOBEE L LTIE
W . <l0ng/mL, $EEEEME © 10~249ng/mL,
LR 25~399ng/mL, BEEME . =240ng/mL
EL7 RPpaFo VEFEESEOEE, Thiht
FEBE L7 I3 BRI I X 2B E A U T
AURENNSH LD/ BB RO, —H, K
HaF = 210ng/mLOTWHE S EEIRER 0 7
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urinary cotinine level (2005)
250
n=525
200 RepaAF =18
1 ?0 =10ng/mL
2 5ng/mL
100 OPOR 9
°\ 54/261(21%)
507N Y o 103/261(39%)
0+ ; Y .
4} 50 100 150 200 250 300
total 261 children
250 urinary cotinine level (2006)
/
2?0
15‘0
100 33/264(13%)
\ 0,
50 . - 62/264(23%)
0+ ' y y Y y |
0 50 100 150 200 250 300
total 264 children )

(ng/mL)

30 -

2005k 261

25
7
® 201 16.8 20065 &
F 154 139 14.1
- 4
m e ) 6.4

0 L . .

[0k 3ik=d e SRR B BMZ %L

2 RbhaF=EORH

Ly b(BEATRERZOFFE)BL FTRNOERE
kDA NEFEE L, BEOEID DD WIIBEOH
HiZonwTogEL2RD- (K1), SHOBKE T,
R aF= U EICEEE RIZTT vy — MRAZEHEB
BIUABHEEARZOFSUEREBIZOWTREL
fabEEF % F A

4. st _
AEEREICIZEXCEL#E Y 7 b AL THH
BoBIEG#sH, 2HEBORBICIZtRELH
Wi FBEAKERP T = EOBRIEEE
DI L D HBFREZE RO, SSICRPaF=
% BMERE LB s L A EEERT v 7 —
MNEHORBRETF (v L) O5HIZIES L B
(BEUTAT 4 v 75 BV, BEEREIR
TRTOSHETRRREp<00BZFEE L.

QO s

1. RhaF=B#EOYH
20054EBE B £ 2006 FFEED R h a F = Y ED A

'%Ezu%Lt.R¢:%:yﬁgmmmm@ﬁw

Hix87/52580(17%), =5 ng/mLi3165/525%)(31%)

B Vol.40 No.2(2008)

3 WEeERREPIF = H(2005 - 2006 FEFE)

SRAFEICT 4 BELIZEEESH D | p<0001(2005,
2006 & Hi2)

Tholz. TLRPIF =AML TE L WES G
SERKBELIT) 1264/52561(12%) Th o 7. FEEE D
2 ~ 3Pl IC R VERD D o 72, BHINIEE
HEZHBLTHELICERTIIVWTROBE L Tw
HREIIMETE Y, RELXBBEEOKERTH S
& L7z,

2, MBEORFEHEPIF = AEDLER
MPEOBE N REORPIF = V2K 3 ITR
L7:. BEELDIITHIMOERAEEESH 72,
TNOEHBT AL, MBLHICHEBEZRTH LY
£13F29ng/mL (2005, 20064 L HI2) TH D,
FhE l1EThE, XBOABEE TIZ15~331E,
BB ABEE TI374~1378, BIUOWBREDLIZ
BB TII73~88METH o7z, ThbbEBHEIBYE
LTWBHEICEREQRPIFZVEIBROTE
{hbEwih, RpaF= ECEET L EBE
FROWTHSEU I AT 4 v 7 Ha TR T
Y, MBEREDOEA CEBEOREOFE(+ v X
1119, 95%CI:12~122), HHEOBYERI(F v
ZH 12, 95%CL: 10~13) BB b B HEEDH o
7=,

3. MRORERS & Reh 3 F = AEOBE
LHOBRS & Rop T F = 24k O BRI AR



HEART’
Qriginal

(ngmly  (RE+2x B 2L P F = L & DBIFE

250

200

150 1

100 4

B\ U B

(Z+2xH)/2
y=0.7x—0.1, r=039, p<0.001

(ngm) R IF I L BROREAR L OBIR
250 -
200 ¢
Z 150
3
F 100 |
._ *
g 50] : . *
. |
0 = A= s S $
-50
0 5 10 15 20 25
BAR(X)
y=13X+19, r=046, p<0001

4 BEEXBERFIAFMEEOBEF

¥ (r) =035, p<0.0l, BHEOBEAKEL X (1) =
046, p<0.001:tWMHE L DICHAELZEOHEYDH -
7278, BEOBEAKOIE ) PHERBIEED» 57
(®a). LrLedFhbHBERBE SR ETIR
<, ROESICBBOBEREAL THRPaF
= AMEDPMRCIEBI R BB A E AV R CORFP aF
ZVEBBCIER % EASFEL Tz, TSR
B3 2 XBOBMEDEBIRLEZONLNT, K
BOBSEORE % ZRE L (XBOBEARY + o8
A =2)/2L LCEHEL, 2oL RbaFr=>
HEDEFREARSE, RiEDr=039, p<0001&HE
23D Y %055 BRI, 5 7.

4. EFRFBICAT 75— rREEB LR
aAF =2 EDOBEE

REOEEZIBICHT 5 19HE OEMFAE L R
TFZMEEDBIRIZOVWTHET VAT 4 v 74
MERACTRE LA, Z08E, R1IRTEI
HH6 : RKIEL—MIIIRELDZHNED, HAL:
KTTLERR TN S L CHEB 17 | KLU
HTAR—vEZLCuDhEI) 2D 3HBICHEE
Bdholz. LHLIHEB 6 1220 TI295%ClLIE AR i
WCRELBREEICRITA7-0HEB10B L UHEHB 170
AVERETHHLEHELL. FhEFhot v XL

HHE10TI33685(1.3~115), HE17Tix27/ (12~
65) Tho 7.
RICFEHI0IZDOW TR TTLE R BTV A BRI %
1 RER LA E OB (19651) & 1 B il ki 0 B (3296)) 1=
BUFsRPpaFZ R T L E, FRLFENT6:
53ng/mL(LL LD #) B X U725+ 1.8ng/mL (i
)& 1 HERBORENRP IF = VEIEEILK
T LT (G #aH, p=00008). R#kICEBL7T
RFERLUNCEIMICAR—-Y 2 LTWBREDIT
IV TR WRBICHRERIF = VENFEIC
BT LT (40+39 vs 102+84ng/mL, p=0.002)
(B5). HEHIOBIUHEBI7T2MAEbLET, T
TULEZ R T LEY 1 BEEXHIOAR—Y %
LTWaAE, RTTFLERRTWAHERAD 1 BRIk
WTHAR—VZLTVWRVE, RTFLEZRT
WAHEERIAT 1 BRI TR E— VR LTV AE, R
TFLER BTV AEEA 1 B EAD R K-
BLTWARWEIIT TR I F = VR T 5
&, FOEHERIZENEFNLS, 28, 4.7, 147L B
RERICHIML, SBHECTHEEEL RO (O,
p=0.0003) (X 6).
EHIRPaF = VMEZ50ng/mL OREIZE 10
EFIEFR2I1CF LD R2IRTEHICRPaF
= Vfli3546~2134ng/mLE TTH A, 10FERFTX
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A~

x1 PMEEEBERETFOHRZS 7y — FRADEBICET 34 v ZR(SEOY X7 1 v 7 3#h)
yedispiefs] * v Xk 95%C1 fo s
1. IEOHE 236 0.6330 879.6594 ns
2. R —#inr? 08 0.2913 22487 ns
3. MRDHE 09 0.2159 35184 ns
4. FONE - - - . ns
5. RO DBEE B 06 0.2408 1.3846 ns
6. YEIIRIKE —# 31.2 29033 3355476 0.0045
7. FEBIZFLEDITS? 14 0.4038 49015 ns
8. FRENKRE 07 0.2655 17888 ns
9. FONE - - ns
10. RCFLE & RLAKREH 36 1.3372 115269 0.0292
11. BEIREFHE 06 0.0608 49070 ns
12. HATERDLL®D 06 0.2552 14257 ns
13. BigE L BH 10 03203 29193 ns
4. hEHIH B2 05 0.1469 15513 ns
15. B3E 3 BEITEHE - MER? 25 0.7073 91522 ns
16. &3E 3 ABCHAELR? 06 0.1868 1.9871 ns
17. FBRUHNTAE-Y LTVEN? 27 1.1506 65229 00228
18. KEZ BT OIEEN? 09 0.2445 31306 ns
19. 75 7iGBILT w50 ? 14 0.5800 3.3785 ns
(ng/mL) (ng/ml.) (ng/mL) (BB © p=00003)
8 q 76 12 1 161
7] 10 102 o 142
R 6 BR
=:il= 5 | E:i? 8 g 121
F o4 7 61 T 104
T 34 25 IR B F sl
g 2 & i 6]
1 - ﬂ 21 i N
’ <1h 21‘h ° -y (+) ZK—=Y (=) 24 18 J
(n=196) (n=329) (n=348) (n=177) o [ ]
FLESETLS LI TR AH = (5) AR— /( ) RH=—Y(+) RE—(-)
BSRAER ZE—VELTWD FLE<Ih FLEZ1h
(S84 © p=00008) (B854 1 p=0.002)
Re6 FLEBEE XAFK—VERBIFZEOBRF
5 RETOTLEEBE - FRUATOIFR-Y &
RepaF = L EDOBEEF
THHSRZEL T, XEIBYEL THEHDIT 5 5. £ EHBRRDS ﬁﬁtﬁ*:%—/wﬁﬁk
OB TIHo>Tz, BESGHLLOIE )R wLK 21T
(FovF2)Thol. RTTLEZRTWBERRHH HIEBRERRZ B 2EERE SR aF=

BT | BRI TH - 7.
33 BDHNH Y EEE L.

ERUSN D AR =
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fifi & DR DV TH R & VTR
aF = % <lng/mL,

b?FP

1 ~49ng/mL, 5 ~99



HEART’s

Origindl
F2 RPAF-UEFREICEVES (RPIF = =50ng/mL)

#iE: ) 1 2 3 4 5 6 7 8 9 10
W2+ = > (ng/mL) 2134 181 96.1 782 64.4 62.3 595 583 54.8 54.6
13 BRI A B 20 20 20 20 20 10 20 20 30 15
ST AR 20 - - - - 20 20 20 15 -
B i L L L-K L K L K L L
WL o - - - - - - - - #15¢
S4B UFOIE 5) (E YD) 3 1-2 1-2 05 2 2 051 - - 12
7 L E DRI 3 2 1 2 2 1-2 3 2 3
ERUID AR — ~ - - E=F - ik - W+ h— - -
M DHE I @ - - £2%/3 - - - M &1 Fit 1. -
AT T 200545, AT 4 LEsr T 20064F

f Potential Metabolic Syndrome  (ng/mL) 159
Al (/100) p=077 (PMS) 16 s
14
BMIZ25% R 124
HDL or $F 404
INKEHAE = 130mmHg ;‘_ 8
or 64 55
HEARHAE SR HAE = 80mmHg D
or i
C , HDL < 50mg/dL s :
EEE p=0.015 non-PMS PMS
Totat 63151 (12%) (Hest. p<001)

{ 1
BMI710) - P=00%

0 50 100 150 200
Statistics . ANOVA method

DAaAF=>0~09 WMIF=> 5~99
03aAF=>1~49 MIFZ> =10

H7 £ERREZRZEAORDIF - EFIHS
ng/mL, =10ng/mLLAE® 4 BIZHEH L &4
WEEFRRBEHBIZOWTHE L. 20858, 1L
MR aF = 2 5Sng/mLOEETE WG
fA5% - 72 (p=0015). FBMItRP I+ = ff
2 1ng/mLOBFFTEMETH-7-(p=0035) (K 7). &
IZBMI=25%, YURUINUT =130mmHg, 40k i
JH-=80mmHg, HDLI L A7 & — )L <50mg/dL M >
TR ZWCTREG 2B ER A 5K v ZIEHERFE
L7281, R O5Ef % 63/525% (12%) (it
T&7:. ZNH0RPIF= HiZ15.9+7.1ng/mL
EZTDMWDHB DR I F = ~fli55+48ng/mLIZ

X8 BEHE/EHDLMAE/SMES EEIFOREOEHR
haF - {#

A~ EAZHEIM L T /2 (unpaired t#R%E, p<001).

O ==
SEIOFRKRTIIRPIF = HOGThH 5
BEBBIORESMHEFIZBO. FhODOREIIE
EHEAISOREICL B LEASTEEL T 55
SRR TE Lo 272D IBIE 4 52 Bk & HHF L /2.
LALMERY)HAETIIRERANI L2 LAIFEL
HTCLEELVWEZEZONEDT, LT LLIEE
BB TH B EOHEIXF SN\ 20064ED
T2 55 180 4 R 28 BT [k R84 DML 5 X ON kI AT B
BT A EENAREE OWETIZNER 4 F£40
1 ~2%ICF TICREEBIBMEZE ANV S L S Tw
B, Lo TIhSoRFEEMIIEKPaF= >~
fEMED 2, 3 HAENIEE L Tz et b se4nic

MROEEBEN SHEMTICRITTE
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BEETERWVWY., —F, RPIFUPRIBTEL
WIRE (BIERE0Ing/mLELTF)i312%Thh, Fh
DS D8N D RETII A b TR IF = VK
WEN7:, Thbbehkoniks o g MiLs5nHEEH
TEHBREZZITENIC=aF U PFEEL TS E
Ziohb., HARESZICBIT 5 XEBEOZE
KT Sng/mLU L ZEBRES D LERL TS
B, FOREOWUWERIFAZza~ NS5 T4 —T
HY, WEKEA Sng/mLTHonbIil@BER .
L7:A8> THEDOBET O & 5 ICKRED BV E T E
FHWIEEICE, Fo o aF 0B LY
CHIMFTEBLRBEIEIBELL 1 HAIHTHS ).
KEICBITARE L BHOEMBFEIIBZS I
KPLHBTLLEBEFRIRLS, BRAMFREL LTV
ZHEDIT)BZTEHREEL TR TV, KREBH
OBRBARERPIF - EDOBERIIVTRLE
FEADHTH, BEOBRE AR OFBGEE L
DBV LIFENEREMNITSE. 72, REOKEIC
BUAEEEEE 0BT, 7ULEHERM»E
RIS ZEBE Y T3 <, FLERUSNTR
K=o WRELZHRELZIIRTVWI L
Bbhroi. AR—=VEHENRLLEVTELEXK
TTLEERTWARBENE W LT TICHL
HECTLRMESNTVS, TALDI ALY RHE
SEREBAEE L Tv A RE TIRFRPBL EORE
ATIE R, KERIIBWTZEBREZZIT TS
Nl e 7
SHRESREORERHFICIRIZTTHEIIOVT
DHEIZL L WY, g n Li3BEICHDLa L
AFa—NERPaAFUEERAOBEBENHL L

L ORRE LY. kI SBESE CIZHDLO L A7 O—

MEDIEBEE £ ) 10% BT 42 L MESRTY
5. FMBICZERECHLHDLI L A7 a2 — LIZET
L, ZOETRIE5 ~ 6 %aHTHLO. —F, B
ORI & OB T BB ORI 513 5 B

sk, FEOOREEBLEDHmENDHZ . K

hoORFEOREIZKBAERER ET TS EIEE
MThLHA, BEMICRLEMHKIZES. Al Mamun

L% Vol.40 No.2(2008)

520 a5k — MFERIC X NISBBOERPICHIT B2
BIZRFEHICBTATFELORFHOMN L7 ERE
FTTHHEHEL TS, SEOKE TR OBE
B OBBRIIBAL 2 TII o725, RpaF= 1l
BEVWIRE TEBMIVEETH 7. F /- Weitzman
SYIIEEMD A ¥R v 7 EEE TR ZERED
BETHA MNP IF = MEPEETHSH 2 L2 HE
L7z, $4bbBERAYFRY v 7ERETIIER
EF& L TCoSEREIIA v ZHA4.7 (REB)BLE D
F v /61D ThHbE LTS, ARFEICHITHIRE
TP BRI L M E DM T - TH T, T
RIDNRA SR v 7 EEHODUT LN L
TWRWEDEBORETEITE 2 ho72Wa, 2%
Ry VEBBEOFHEL LTORETIIRIIYR
haF = VENE W & i3 Weitzman 5 O R & B
5. &I, Kalliod™idmhaF= g CREZL
7o IR 11 O -ZBYRLE IR B B 1) A BSRER O
PR E RIS 2 X7, £o&R o
FoMENECIRECRINRISEL L k>TED,
FOHME LU CTTEBEIC L L MENEBENKT
R L7, SHIERREOHBELEOTTHE
B2 ZIT T A/ARTIIHERECRPY &V & DL
bHHOT, ZhoOWE L ) ZHRE TSRS
BREXERIELTEZEKL, ZRICX-TR
HOHRBLORMRBELYRESELEREL D2
LFeEnzd, Lo TINSOERIIHMBE OB
B, FICEBOBE I L CRELBIOS-00 L
EFyRELBERDNG, 72, RPaF=fE
PEWIREIIOWTIE, TOERISBIEZHBAL
BOWEIWKEIMLBERE SN I ENES
LweEEz 5,

O xeo

1. RehaF = Vg & R BERS I L aee
T TOWARBEELRZMICEIET HZ AT
5.

2. FEHDOZHBEIIBITBBRADFERAFIIHE
BOBETH 5. '



HEART’s
Qrigingal

3. FLOLOZTHEUEIIAEEE, BICETOFL
YR BRERUNTDOAR—Y OFEL LI
HBETT5.

4, RPIFZUBEHCREIIITHEA SR v 7 fE
BRI L DU DH D,

5. R aF = U DSEVIRE AT RELE % BAMG %
WREM 2B, EAMICHEREF L SN B E
EHEEFNS.

BB ARCOESRSTIOHABRESAB L U8
1106 B A/NBHERCRELA. ¥ HEFRIZERILY
AEREIE A SRR R BB 2 (DA BRI ) AT A
FHCET BREE % 1251 BAIEN71E T 6B
T WIS & U ITEEA B AERRR AR R &
(ERIFIEC) 1L > THDbNI b OTH 5.
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66% £25, 2007 (225~227)

J—733v 71

DFAH
— IR E S

225

J—RE—F TN~y XTFEBIBELEZDED DTS,
T U - e ZEIBLE ) 5 5F B 7o OB

NERERIZE 5 EE—

HF B F fE (worvoyvs EAHERS HE/-ZKFE)

I. £4REEE BV EZBHRERR

ek, ZE)E2E (passive smoking, ETS =
environmental tobacco smoke, SHS = second
hand smoke 2 & EFFENTWVB) 12X 2EE
BECETAIHRRIBIUNLVIEIES (D
b, BEICEITEHEELHR/LAHEITIE, WHR
OBREARBIZ L DB L, WETLAEIEL
AETH o, RETIIEEARELZHAWT
ZENIIRLARINSEASIND . EHERN
BEIC—BILRE —B{LREANETOE Y,
—aFy, AF=v, GEHINTEIYE,
ZBYWE D DNARMELR ERHBH, FTH
ROREOEELREBMICRTIENTESD
BaF=rThbrranTwb, —FILKFEH
FRRED=aF VERKFEEBRZEET 5%
BEBNITONIBEL o7, L LB
LRFEBREOREY B RBT 575, %
FBREOREFIIMETH H7-OBETII R,
aF=vid=aF o ORBEYTHY, FET
BiLshRp~BElE s b, FOEYFEHHRE
Z=aF AR 2 B TARETH B IR
LT, 3F = OFEHII0EMUETSHY,
EELTVLDDNEHM TH D, LcHoT, X
EBMEOH ENH I3 F VR BIET S &
D, aFVOFPENRTEEERLNS,

I. BIERBZICLIBShBER

%%%ﬁ?ﬁm@&#%ﬁofwéaﬁﬁ%
BREEORVaF Uy REIEL, SEHEEOE
BLARLKBL THbL, FOXAY v ME, 1)E

DRENEOREOZHZEX ZITTEHE
gﬁ%#ﬁ@%tﬂé:kﬁf%%,@%§$
ANOBEEBHREDEEIZTE S, BN LEIES
BATHTES, WEEEERLEEORFE
FAETELLRETH D, BE, RpaF=vo
BlEFEIFRr7u<x b s 74—, ko=
k%574 —, RIA, EIA, ELISA %2 D% 1,
20 k257 4 —%% Golden standard & &
Twh, LHLr7uav br7 574 —TOHEIEII
s E L, —BESHORGLEIHETDH
B OREANH D, —FH, EFELHFHTY
% /7354 ELISA # Tl R 130 Ing/ml
¥ CHRETH D 1 BIE700HFI % (FRA7uT
2 1 BEEEMOMEIZ5,000~ 1 FHEE) T
b5, NEEERD UBENERHTREREDS
i WET 5 IR ETHHEE R bo
BEKRS TRYIF =V ERELZBEOKRDS
TOFI—-NVEETIIRT . REIF= ED

REEAOEA .
SESHEOH
EESE -
R (=40 ng/ml)
':P Wil
2| |esEmE > 18
z | (25~39.9 ng/mi) B0
> ,}l-( e {\'
3 uEs EINEE
* (10~24.9ng/mi) E B
E ® ‘ ;n?f-;z,"ﬁvé A
e
"+ ‘il

(InoT et al. Prev Med 2006,42:427-9)
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10ng/ml L\ EDREDREE 12OV TIZRFIZ
RLZIeR—VIZh7:53 7Ly FEERELN
BB E N TON S, 40ng/ml UEDIBEIZR
ERREILLAGENLEFELTEL TV AT
W BDTHNBRZEZEFBOOND,
BMERS ¥ ZT - REOREZORERIIFE
BELBED D IXI5~17%, FEEREDH Y1345
~55%, WA E SBER LB %HEIEZETH -
2o ERTORFIF=VEXRS E1/31LH
ERXELT, 10ng/mi Ll Ei3#20%, 5ng/ml
PLEIZ#40% Tdh b, Tbb BREEEED
TEREOSHE .S S Sng/ml UL L% ZEIEZ
B EERTHE, EEOHIENEELY S
AFTWBZ LR B, BFE, PETIEIHLH
100ng/ml ¥ BX 5 RED 1 ~2 A58, =
NODREIZRERADRF 25 = ORIFELE
BASBEIZTHE, 1HI~6AKRELTWS
BADIF=MELFEENETHSL (HEHD
FAEFERETIRES TR TWAHEEHEIID W
CEDPHBALTYWS), ThbbiBgELTER
BOKRTHELEZONS, F-EELDH
DOWETT, 195OFENR (£ 1 ARLAOEK
R) B ARFIF-VEHEOERTIX, B
FEBERF S 1 HOARBE L Tz 1 HAERT
13284 8ng/ml E B EIZEN o720 TOFHER
TIRBIRETHAI AL IF VDRSS
JUBI»SOBITICE A EBEbRE, ZOE
PoTAHEEFERELAIHLI~S5KDY /N
FRoTWVELDOERFLIRKETHALEEZ A M
BOBRERY L IRORP aF = VB L ORRIZ
VF L b BIF L EOMBBGRASH S LIRS %
Vi, FICKBOBEARK L IZEFREBIIES
Nz, ZOEBIZBEAFBICBNTXRIIR
BEIZWBERSL VO THS) EHETE
Bo —Fh, BHOBREARE L OMEHEIZr =0.46
EEEAR Y MBEOBEAR T MEL T (KB
+ 2 XBH) /2 LHE® R-%EE (r=0.39)
LD bFDPo7A, +oREERKRTHL LI
SA%V, MREOBEINISE LIREDRS 3
FoMEFRETAHE, MBRE LEREZDR
E 19+ 3ng/ml, XKBEOALAHDPEREZDRE !
6.4+t89ng/ml, M & LEREHENOIBEE : 13.9
+15.5ng/ml, BHEOAREEDORE 1 36.1+
42 Ong/ml & BBV EEZ D RENTITIRIT T

NIR R B R

EBETHLIENFHBB LI, ZoahbbEH
OREIZREOZHREIIZ KL EZ8 Y RIZL
TWhbZ EHNbA» 5B, Thagi A % Delpisheh A
LOB|ETIE, RPOIF = EIZEETAHHA

FEBRHTHE, BENBELTVS DM

WKIEEOKE - WAIEY, & BF HREHE
MNHEBHTHAZ LN aF @R ELT
%o TOBEHIILETH, SHBEOHBRENMEN
FEBIZBEE DL (, ZIBAIIWD I 2%
WieHE L Twb, FBFIEIMEENKELC
ZaF rORPNENRGV -0, WEREPAER
THbHERBICIITHESE & HIZEFET HBEN
W2 REHEERFRTL-OTHLE LTS,
EEOCOBRESRERFIFZELDOBER
TRE2DEI I EZBRRBOTRNRNT VY
% ETH - TWT b IERZEME D BE 2 L
BB EDPER B, —H, RPaF=fEL
EEBERRS CEONERE OB TR
VAT U= VE~NOEEHE, i HDL &
OFEHEYED Y, RFIF = EFBND IR
HDL 2 VA7 O —LaMEvy, BAICBIT AR
BETORFCTOEI CHERIET 505, TER
BEO%E, HDL DK TOREIIE WV, 20z
ERZTEHREEZIT TV A RE TRERE/LD
BEHBEOTREME S L EBbN D, T/19E
B2 REOEEEET v 7 — & D&%

PRELER RPoFooEY BEKRE
LB BVREE YRS —HIZEBNED, 7
LE % BTV RBEEE L ORI AR
VERLOTWVLENPE) PO IHEBIZAEENR
Boh, FRFNA v XHI3314%, 3615 2.7
BORBRIIL B, THLLREL—HIIE

(ng/ml)
35
| &’ | —Em, UEs T EE|
g It — &
% 25k n-84908E, BE |
2 0l 2|V —~ARBOT

> 154
&

101
54

e um oam wve  vE

[CXPEE s B8EE oBEL L] SRSIRCT
HEEZSHY P<0.01

X2 WMBEOREBREBORTIF= E



go6% 2%, 2007

#E6F, TLVERRBERT, FRUSITO
AR=YERLLBVREEIRFIF = VHFB
fEMA % 5. BecklakeMR 5 DBFFEIZ & 5 &K
hIFZ UAEVIREIRIRABEED F—33
VEZBHED 1 O¥HAR L, D7z nicotine-
seeking behavior (= 2 F ¥ BV KD 51TE)
1B o FDOIIFREEY HiEBRTFICR
b0 L7zSoT, BERZIZIYRPIF=
EFEVRERSHEERICZVEELXT 5 X
I BT EMNTFERIN, EANIIHERED
HENBRETHAEEEZ LMD,

M. BERRESIC & B EEIEEMES

—F, R aF= {EH25ng/ml L EDOEME
ThotREICKEEFRL, RbhaF=-r%
HEL-EERE OHBBIITEEOMEL VKT
LT (F1532.6+16.35517.0+£20.9, p
<0.002)c FNSD6ZDREEHIZT 7 — 1
BEATo R BEL 1%, BERY
DWW o7z 1 40%, BAbz L 49% THho7o

F-T5% BB DB TRV E I E b o7 EEEL

720 Z DHRBEIIRPTREIZOVWTHLES T,
TFELORMTIBD R ko7, MABOTT
WH EHlhkot, BEOFTIIRbLELS 2o
EOEEREB, INLOERIIBERSH
AE~NOEEERS D 5 —EDRE = Rz
LIzt Ex bbb, _

ZOBMERS A EILERIED Ty IR
S%, TH-EE -BHEOX v VT — 7 PLE
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