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Objectives: To edimate the norma range of blood and urine
cadmium levels using data from occupationaly non-exposed
officeworkersto cadmium in selected K orean women.

Methods : A total of 437 women from hedlthy office
workers were andyzed. To andyze blood and urine cadmium
levels, blood and urine samples of study subjects were collected
carefully and analyzed. Using a structured questionnaire,
characterigtics of the Sudy subjects were investigated by well
trained interviewers

Results : Mean blood cadmium concentration (CdB) was
0.46 ugl £ (GM; 0.16), whereas mean urine cadmium
concentration (CdU) was 0.94 pg/g cregtinine (GM; 0.37). A
sgnificant increase of cadmium levels in blood and urine was
obsarved by therise of age (p=0.007; p=0.002, respectively). In
the andysis of amoking date, blood and urine cadmium levels

were higher in current smokers than in nonsmokers. In the
multiple regression analys's, the rise of age and currently
smoking were observed as a Sgnificant factor associated with
cadmium level.

Conclusion : These findings suggest that mean cadmium
level in blood and urine indicated a relatively low level,
dthough therise of age and currently smoking were obsarved as
asgnificant factor related to cadmium leve. 1t can be used for
the badic data to prevent harmful effects of cadmium exposure
among femaeworkers occupationaly exposed to cadmium.

Key Words : Blood cadmium (CdB), Urine cadmium
(CdU), Norma range, Womenworkers
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7F=4 (Cadmium, Cd)> 5w FollA Sdl ALE 7Hd
ks g 19417] Zof s o] A o] B et g o] 1
ARG 9] 9} efo] T o] hom, FFEFo] A AL Sl
A ¥ 2] o= WA vl A7) B, 24, 3, |shld
O] VA, 35, vEEAl, BA, ApEate) 7] Az S
A, F7AA), A4, A A, e Al Z D AR E 53 22 A
wofell FHSIsHA o]-&-5 o] $tth (55, 2004). 7F=F>
AA &) EA Aol 3] EF Qs {3l S5 EAEA FX
2072 Aol A= 54 F2E= 2AelA] FY el 9
sto] WA Aol Fof Y vtk W FEE
A 71sE A7 #7271, 2ddks T e
AT} (F714, 1991; Nogawa K, 1987; Lison DF & Verougdragte
V, 2007). 18y 7FEES EXolY £ FE R At
A oA QA JEFE TF= T AP OE TIEFS
Huote A SEAEA wEEE o] WAt 57t
Y= AT obY g (freF, 2004; 22714, 1990), Ak =1
5 299 LA & Foto] mgol A Fh =gl st
wEFo| S7E o] AU =R Fatol St o Stk
55, 2004; Lison DF & Verougdragte V, 2007; LauwerysR et
d, 1990).

QA 07 FtEFo] wE:d Aol gl gkl
MO FtER et T8 v EHRE B 5EAE 5
= &8t 23] AlFol AN, olfloE FU]F =2 g
o & w]gFo g EAs7] el ARk T AT A4
oA Fh=Fol wEE 4 vkl BarEar QlTk o] uj
Y 7tEE 572 8107 #8310 24 2|99
FF=E2 A Z 2ol 7k & & ik B QlE, A,
A oY 5 olE] Q9ld M T Tt =R =
A 5 A5 L EE e 7 Ao 7F vreRE 4 QLT BEg
Tyt At At S5 uhE W3l s 1Y ¢
AT (Wetanebe T et d, 2000). WA 9] =2 11X 5 I =
A &sh= dloll= ole] 7HA] Al o] whE 4= QlojA 7t =
TP Ab=o] ) 7h Bkl F @ sheha of AX] 11 Q)e}
(EllisKJet d, 1981; Ryan JA et d, 1982; Zhang ZW et d, 1999).

0So] H A TEASY AL A A EE 2] o vlF
= G2 SUFska 9lo] 2007d V4AE7] FH Q1T 2,369%HY
oA A FEAE7T980RHY (49.0%)¢] o] 231 Q1o oko.
B OGS S7HE A0 AYE I 9l ¥ ohg}, #A o
vlaf f-2lvet oA 2] HYSE Lok theFs A L
NE AL 58, AlxY ADATFAME Y L2271 135
kY 0 2 R6%E AAsHL Y (F717, 2007ah). 1EfHt
A7 o 22 sk AE ek P A
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ol T o0 et ol o 2,

VAR oY ZEAE ] AR Tt =B 100

= 7S uf -2 uetol| A = oA 2 ALof| v st KT} thok
B2 A7 A A g Aol (o] A A 5, 2007).

wtebA] FEER ] A73EE Bk et e 941 7}
Egol 2E3HA G vt TSt o= & gt
THEY T HE A A et glon, tekst o4l ol
TH A 2 A7 B e sttt et S uetelA = o
HEI RG-S 0 2 B I E wE ol thd A7) 9l
AR g AFA ol S A ] dfgt A4l o
(AT 5, 2004 AH-8 5, 1992, o] AlF 5, 1986, Moon CS
etd, 1995), oFA 7HA] EA] AHRA] o] LEALE T o 2 o
AT Qe AAolth geo] AR AZ]F (WHO)IM =
Ak AT kel gk Fh=F S FHHARS} A AALE 0]
43t A3 7R 7F G A 9o, S uEtell Al oF4 gt
gl et AAA Q] A7 58t Ak 1A T
L = A7 A A A 02 AL A Skt (817
5, 2006).
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Table 1. Background characteristics of the study subjects

Cheracterigtics N(©0)
No. of subjects 437(100.0)
Age (years) 2029 130( 29.7)
30-39 103( 236)
40-49 101( 23.)
50+ 103( 236)
Smoking Sae Current 23( 53
Former 14 32
Never 400( 91.5)
Alcohal drinking sate Current 142( 32.5)
Former 3 07
Never 292( 66.9)
Physcd exerdise Yes 125( 28.6)
No 312( 71.4)
Past mediicd higory Yes 136( 31.1)
No 301( 689)
Family higory Yes 156( 35.7)
No 281( 64.3
Joptype Bank derk 24( 55)
Teacher 69 158
Medicd sff 44( 10.2)
Other derk 300( 68.6)




Hlsto] FARtlA =2 AE & AU FAXNOE &
OJBHA| = ST (p=0247). S WE T I EH TS
A BoEE W, 85 JIEF Fav HEA oo vlste
FTAAF ] 9= owow Tl‘o M| & A o8 VERE

(P=0012)(% 3). 5 71=F 59 25 7M1= w9 o
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Table 2. Mean cadmium level in blood (CdB) and urine (CdU") by age
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HAWASE JeRE o (p=0020), 8% F59 ASE o

(Unit: ug/ ¢ for CdB, 1g/g cregtininefor CdU)

CdB Cdu
Age(yarﬁ) * t ¥ . t ¥
AM' = ASD GM AM £ ASD GM
20-29 035+056 011 077102 027
30-39 040+051 014 04+114 036
4049 0524050 024 081+0.79 031
50+ 0611133 020 P=0007 127+109 068 p=0002

TAM : Arithmetic mean

FASD : Arithmetic standard deviation

§ CM : Geometic mean

1 Adjusted cadmium concentration for urine creatinine

Table 3. Mean cadmium level in blood (CdB) and urine (CdU") by smoking state

(Unit: g/ £ for CdB, pg/g credtininefor CdU)

] CdB Cdu
Smoking Sate
AM = ADT GM* AM = AD' GM*
Current 063£0.78 024 1371130 052
Former 056071 0.20 1371140 056
Never 045080 015 p=0.247 090+1.00 036 p=0012
T AM : Arithmetic mean
FASD : Arithmetic standard deviation
§ GM : Geometic mean
1 Adjusted cadmium concentration for urine creatinine
Table 4. Pearson's correlation coeffients among parameters
Vaidbles Age Smoking CdB
Smoking -0.009
CdB 0.156** 0.056
Cau 0.173* 0.120¢ 0.180**
#1 p<0.05; #x:p<0.01
Table 5. Independent effects on cadmium level in blood (CdB) and urine (CdU")
Independent variables B o
b SE 8 p b SE 8 p
Age 0011 0.003 0.160 0.020 0.016 0.004 0.186 0.000
Current smoker 0.182 0175 0.051 0.298 0428 0224 0.092 0.057
Former smoker 0.152 0225 0034 0501 0.391 0.290 0.067 0178
Current drinker 0.012 0.088 0.007 0.890 0.098 0112 0044 0.386
Former drinker 0320 0481 -0.033 0.506 0536 0618 0.043 0.386

1 Adjusted cadmium concentration for urine creatinine
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TFEFS of 2] ARglokollA o] &5 1 glojM B 2=
Aol AAH 07 wEH 1 Q= BAA T, $HH SF=F
o AAH 07 wEFHA| gh= duk AFHGER Ay
S 5ot tEES S5 5 vk tEgel L9
1ot 7] Zol| = 001014 005 pg/m' ¥ 52 7FEH0] Q=
t] (Lison DF & Verougsiragte V, 2007), 0] 412 74421 o] 7= F
F5oll QlojA] =8] A A & whEolt) 12y 54
= Y TFEH F Aol whet ZFo] 7} §lojA] shFell 13-
16 g -5 4050 g o] FHEFO] w4l 3 UAl9) 48
HE AX GF7F 4 stk webA 18 d 4 o g vk
0% wEHE JIEF FEs Wokshe Zlo] Fastt
1Azt

FHEH wE A 959 A5 A EH, Kowd 5
(1979)ell olahd w=Q1e Hat Y7 71=F w5 9 7
Zhol| X 098ug/ £ 2} 091ug/ £ 2, YER1S T o= g =
FAF AFRTHE B gk BT (Watanabe T et d, 1983).
ool i ThE ofr|o} x| el A el ZAMA FE B, of
7o) 73$- 1.1Ing/ ml ©] 3 (IkedaM et dl, 1996) 3 2] U ¥of
A Ao A= 176ug/ ( 2 B 1H QT (Shimbo S et
d, 2000). whebA] 293} QI =7 5ol whek o & QU]
wj o] 9519 FuAE Tt Ad4ehe ol 2 5
7} olka o AR a1 9l (EllisKJ e d, 1981; Ryan JA ¢ 4,
1982, Zhang ZW et d, 1999) . 3HA 7] E2] Ul F2 4=, 7k
Fo FuotA e AR A A 2EARS - Ao
3 F0 400018 S A O E I EH FEE AR 1))
I (S8 5, 199), AT 5(2004)> g FHThete] A%
F2F g 008 & o g F IIER RS FAbe
vl glolom, S-guhet 47 419 9] vl FAR AJRloAA S o
o R T AT7E T (Moon CS et d, 1996). 121} o}
7HA] QA 0 At EE 719Eo] gl YNk AT

A AR AL RAE FOoR & A= 3 vt
AT webA o] 4= FFEF wE oI EAE] g
AdaeE A Tad|zARz 23d Fle AeR
7| h .

Ago] Fr1ske| upet 5, 2 F =R s SUkeRE

=

o2

A% g, o2 AN B o] o] Z74g] F7}
ke A 7)E Q7SS AHIFH AolglTt (A8 5,

1992 Kowd NE et d, 1979; Watanabe T et d, 1983; Moriguchi Jet
d, 2009). 1eju} o) of= Ee I AEelAlE Aol w
£ 2ol 5 HolA| gt Bk it} (o] A1E &, 1986;
Kowad NE et d, 1979). HHilj 3t 7] 3] of = 7} = F©] 09 1A 2.3
g JE7F 238E o] Qlojx] Fo] R sol Y v
vk B vk il (1 E 3 279, 1991 A5
2004; lkedaM et d, 2005, Wetababe T et d, 1983), & 1o A I
Fo] 0E SR SRS M EEIE 1 FAAnEd
A Uk S TS Mol Qo] Folol It A= &
A Vs AARL FaL ASITh e Syt A = A
d FAY oA o) EE FUkekaL Qe AR A FAE
Zrobal b Elof 3k wASHA wa3) ALl 354
wEo]l RupFg e 710w A7k 71§ 5(1991)e] 2=
7182 Ay A5l ANE HES 7 12E FYS I EE
FE0 Fux g nlwa)] & o, 2 AFeM e W ghs B
et 71E A=l vlEiA] 2 A7 AR TtEF S
Tpee- A Hol e A2 A9 A ' 7t EFo] mEol ¢l
= AR A YA FEA TR AT}, s sE=A
TS o ® s E 7]E8] A7 iAol vlsto], &
A= A O R IIEF mFo| §lv BA AHFA o
EAE R Sl 3 mAIA| o] uls] Aol
TAEAAY gPdAtEe] JtEE R Ao R w2
A% BRIt Bl 55 79ke o o] )3t A 50| Y=
I H kAL A7 (O] E 5, 1982 A€ 5, 1992, 319
&, 2006). 18 417 (flamefflandess)o] ) 241 W,

=7 2) 9] AP (A o = 781 ) Sof w7t
# 5ol et 2ol & Bl ®ae v} Zo] (1#
¥} 259,1990), 2 9ol AR SR U 5 Q7] Wil
71EATAAN HolE SAAE & AT Ao} A o0R
] w3k dlofl= o o] ok AZHh
2 AT AH R = FAE AAHVIIEF mEl v
& =

A QL A EFAIA F3 3 DA wFe
HES 2k Bt Algge) olek. et olelg A
SOl BTET B AT AT 4 A0l wdo] gl
Wk ol gl TRkl i AR wF HES Ao =
o] 9= 7] 24529 B, 3 Aoz

WA o2 2AE) A7eE) o oA w919 7]



2AE §43 $89 5 ol A2 Ak
o o7k itk 35 ik vhekek Ak QPR TR
2 chepeh A elollA] 7} alslo] wek wAHe) 44
A7tk Aot vk At

V.2 <%
o] A7 A3H 0% AT ol Qi L el AT

Ao 4% 95 JIEF FEE F45] 98k HE &
Al St o eh 9 AkS] <) 82 vl gk 204 o) 2] ARF-Z] o
ALEAE YEOR 8T 71EF 59 85 71 EH v
S 245t} o TEALY IR s Fau
12} 8% o, Tt =Rl wE = AL o
Ao} A7sE st Hst 71 2Aks5E Alwstal
A skl o 1 Avhe v 2k

AT A AT 7toF Fas L R e o
ol W 28t xjo| & HojEel on, dAfo] F7lelo]
ute} S7behe AES HolFal 913t (p=0.007; p=0.002).
Fdof w2 IF It EF w2 BAES v ws) Bok=d,
Y5 7 w5 15 ool vlste] F4 oA ellA =
S Ae & TNy BAFCE oA = EkANE,
S5 7tEH SR HEA oA ol vlsto] A4 o] A=
o} Ao A 281 2 A 0 2 YEth (p=0012). €5 7}
THE SR QT IIEE TR THUSE st el
e HAE Gotry] fJste] thss]ARAl S A e A
T E v A9 dFo] fog gy s o
T Q3L (p0020), 8.5 w50 FF= AF I FAo] I
& WA= SR YERTH (p<0.001; p=0.057).

o] AT-E Foto] 71=F Eo| 9l AHFA oI =2A}
NN FIEF 9 27 HHEF s dgo] T
of wet S7kshe A e BoloH, njEAztel us) dA
FAxelA Bt 5 7t EF w59 LTI ER RS
7¥sh= A3 VRt whebA] A S A Q] o] Gl AT
2 A 22 AN 9 T EF v E A LS Bdst) FA] o,

o

G AYH 0% wHHE AN o2z A ] 7]
A5 B89 5 ka2 35 0k hape A
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