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A Comparative Study on the Elimination Density of the

Smokers’ Nicotine and Cotinine by Exercise and Sauna

Park, Won Duk

The Department of Physical Education
The Graduate School
Pukyong National University
Directed by Professor Shin, Koon Soo, ph. D.

Abstract

The purpose of this study was to compare and analyze the density of
elimination of nicotine and its metabolite, cotinine by stimulation with exercise

and sauna.

Among 16 undergraduates who had been smoking 20+3 cigarettes per day
for more than 5 years, the experiment group consisted of 8 students who
exercised twice or three times per week regularly and the control group were
others who did not exercise ordinarily. To investigate, these two groups had
the exercise with treadmill, and sauna. The density of elimination of nicotine

and cotinine was measured.
The results were as follows:
1) The density of elimination of nicotine

(1) In the experiment group, the density of elimination of nicotine is
455.33+127.23ug/pl during the exercise and 171.63+56.28ug/ié during the sauna.
The statistic of exercise is 283.70ug/uf higher than that of sauna and
statistically significant(p<.01).

(2) In the control group, the density of elimination of nicotine is 1272.16+621.49



pg/pl during the exercise and 517.67+23854ug/ut during the sauna. The statistic
of exercise is 754.49ug/pl higher than that of sauna and statistically
significant(p<.01).

(3) Without distinction of the way of perspiration, the density of elimination
is 313.48+174.62ug/uf in the experiment group and 894.92+598.84ug/id in the
control group. The statistic of the control group is 581.44ug/44 higher than that
of the experiment group and statistically significant(p<.01).

(4) Without distinction between the experiment and control group, the
density of elimination is 863.75+604.75ug/ut in exercise and 344.65+244.88ug/ul
in sauna. The statistic of exercise is 519.10xg/xf higher than that of sauna and
statistically significant(p<.01).

2) The density of elimination of cotinine

(1) In the experiment group, the density of elimination of nicotine is
54.84+8 29ug/put during the exercise and 9.83+3.89ug/if during the sauna. The
statistic of exercise is 45.01ug/ut higher than that of sauna and statistically
significant(p<.01).

(2) In the control group, the density of elimination of nicotine is 22.41+18.45
e/t during the exercise and 895+293ug/ul during the sauna. The statistic of
exercise is 13.56ug/¢0 higher than that of sauna and statistically significant(p<.05).

(3) Without distinction of the way of perspiration, the density of elimination
is 32.34+24.07ug/1t in the experiment group and 15.68+14.54ug/ul in the control
group. The statistic of the experiment group is 16.66ug/i4 higher than that of
the control group and statistically significant(p<.05).

(4) Without distinction between the experiment and control group, the
density of elimination is 38.63+21.70ug/1f in exercise and 9.39+3.36ug/uf in
sauna. The statistic of exercise is 18.34ug/uf higher than that of sauna and
statistically significant(p<.01).

3) The density of elimination between nicotine and cotinine

(1) During the exercise, the density of elimination of nicotine is
863.75+604.75¢e/14 and cotinine is 38.63+21.70ug/ul. The statistic of nicotine is
825.12ug/ 10 higher than that of cotinine and statistically significant(p<.01).

(2) During the sauna, the density of elimination of nicotine is 344.65+244.88ug

Vvi_



/il and cotinine is 9.39+3.36ug/il. The statistic of nicotine is 335.29ue/wl
higher than that of cotinine and statistically significant(p<.01).

(3) Without distinction of the way of perspiration, the density of elimination
of nicotine is 604.20+524.90ug/1¢ and cotinine is 24.01+21.31ug/ul. The statistic
of nicotine is 580.19ug/u4 higher than that of the cotinine and statistically
significant(p<.01).

- vil -



2 e A

A}, 2EH A A
Mo

]

A

ko)

[.A4 &

424

i |
dein 7, AF, FAH oF, 79 @

&

BBEBe Lul2i FHA B

A7)

3|

sl

1.

olu] g Aot

jiK

o}
v
1

k<]
pid

3

[+

=13
=

7}

©

=

73 ©]

2 4HA Adn(elEH,

=
=

e

53t 4 o] 40004

T
.

3], =l

=

=

9] 1%, 2003).

o
T

s

A& AAFHE N7 H(Organization for Economic Cooperation

and Development, OECD) A A =7} F 154 o] %

]

x4
o A o] YoE dArirt ¢
T ol o7 <la) FAAAE HYd(ung cancer)olH ¥ 7]E (pulmonary

’

1

1

REIEE:

ol S EAHAAM 2A @ Fuld 7]

x
T

J

(Taylor, Johnson & Kexemil, 1992).

—_

~H

!

emphysema)S 4o A

2003).



3mge 9E T5 UTHEES, BAF, HEE, AR 2%, 2003).
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2} &4 3H(metabolic activation)7} doju} 2
al

7 ok 2Ey 2gEE S dodleE FAL
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S IT, 2003).
FE Y (cotinine) & URHE2 Fa UAMIER YUIES 70% HEZ7F &
AAbsle e ZElUo g A3FcH Benowiz & Jacob, 1994). A He] =
HUe do 5 BH 59 4Ae gt A &M 2HddE 5+ o
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1. 9ul ¢} Y 39 (nicotine)d &

1988 M=o thEE By AE7]#0 2 F 7 (Surgeon General)2 20
A7l 288 Az gee F54 B3 AFE TFetd @uivt 54
o] gov gujel YZH(nicotine)o] FTHE YodE FEolm 2R
(heroin)oly} 7191 Z& wiefo]l FE3 fAMSITY Y HiasATHA R E,
M, et olF9d 9 29, 2000). 94714 F=(addiction)o]l & & 583
Ag FATE F fle AHE ZiH & 2EE %E oEA(drug
dependence) ©olgtx 3} UZE L okEoly Ao tji i Algo] AHA

Holm ALY HS 3} Wied Umde Rasd de FEAAE

ol

& $1ch(Benowitz, 1992).

Uz 2 g e A7 (pKa = 85)% 3ak offlez F7] Fo =
Z A gAog Wata gu) dAE fdeth 2y A3 B A=A

¢} AAANZ BF FEde 53 dL2ol=F IR g I TS
7 Alggo] A& FUbete olw 7t HEE o] A" F

(O] =&, 2003). HHlE FH$HE o 72 Fo HIm®o] Hd
™
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a9 19, 2003). ZHY L Y3 Fa dAEER YIHY 70% A
7t &4 Abste] oF FEdo® HAIEG(Benowiz & Jacob, 1994).

o Budsle ARG F FHeA7) A AR
2

, YAFslgkA(carbon monoxide), ©]4F8}A A (nitric oxide), WEE w3}

Z*Zx(aromatic  hydrocarbon), %t3] =(aldehyde), ¥4l (benzene) 5°] +&
AEEIL, AAAREE EF, =7, WY 2 g EAsts Y
FEH Yzde] giaEdd ZEJYE SASAYU ¥F 4-ABP (adduct of
et W Fol AvH(Scherer & Richter, 1997).
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2. Y3 ¥ (Nicotine)¥ 3 E}d(Cotinine) A}

Uzde #, 724 % 9E", 9%, 3 5 A o= & MY
FA FFdd. g9 A7l Fede P E(micron)R v FE A7 BHE
(tar)J A7 vl AleA EAgT Ua2" 2 -7 (pH)dl ™ ke = A
=7F @A =, EE7AM s AT B JFE T3 SA Feddh

T A-drlE AHdolBE(pH 55) tHE-#o YA
o] 235 7] Wil FAFEHAA FFe A dojuA Fenh 2

Aol A= #H E(alveolar)®] EWHAHo] Zx HFFFo] 7] wid Y=

gl FA A
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Y 8
AtElE M= AddEe] Azl o] Foj itk duf & Jiul= oF 7~8mg
o Yzeg Ffaa e olFdAA Img A=rF AR F54E F A%
A F2 FEUOR wWEA AstEM Aol nicotine-1'-N-oxides}
3-hydroxy-cotinine % E&hAHE F(conjugated metabolites)= AR T
(o] =&, 2003).

Hazde] 90%e ZEJoZ A THARE, Ad, 2o, o334 2
W, 2000). YERA FEHoRZ ] AR AelA F AL AA
o 9sted AP =d Al EFE(cytochromes) P450(CYPs)ol| ¢t Y=
® o] nicotine-A1'(5)iminiumeE =™ ohA], AlxFE ] ¢dsi= 4t
84| (cytosolic aldehyde oxygenase)oll €3te] o] v} o] & (iminium ion) 2.
2 3Ejdo] AstElti(Kyerematen & Vesell, 1991). FEJU Y] 13~17%<
WA S @3 a2 =2 djdEM UM A= trans-3' -hydroxycotine,
5'-hydroxycotine, cotine-N-oxide, cotinine methonium ion %22 A=
th o9 = FEJo2RE EEZE 42 YEZ AP (nitrosamine)
ol AdEd(ol=F, 2003).

Uzee Td ¥ €3 Huser 25~50ug/mioln vl w7kr]= oF 2
AZF AR, 2002) Edolvp = ®yt oty B, B Ed Fo=
T wjFo] 7Hsstuh(o]l =, 2003).

£ ZEYS Y B, &, B, A F AAY o A FoM T
A% ™(Vine, Hulka, Margolin & Truoung®] 4%, 1993) ¥¥|& ®o] 3%+ A}

ZHheavy smoker)d A9 = F & BIY F Fd AR T 10ug/ml o=

_10_



Hoyx] 7| 74x] Al AZte] 3~7¢E gl oy %7] FXxo 93 -
i Abrams, Follick, Biener & Carey®] 194, 1987, Carey & Abrama, 1988).

3. (sweat)v]= 2] w7} F (mechanism)

AAE FARA BAglol dALEE FASE AA W ws 5ES
A&xz4d 71" (mechanism)E 7FA 2 Utk Aol EA)st
ZAVNAL dFH o2 B ()T A (HEe] THE A ol FoAR
o} Lo dALE Br}p v g doe AW EANS dASAY Al 4
& oy z whasol s} Aol TAH IS R
e @ AREFR FExFdd o3 BEA AZRY FEFTel AT W
2 o] &x 1 k(73] d, 1986).

AL Hilde F AEY 227719 S5 87 (central receptor) 2t

2% 4= 8 7] (peripheral receptor)ell oj& ZA|€vh. FFol| AXNTE Tx+E
e 79 258 AAGY aRES ALY dHIdE AE A
o] oA H oz QA eA vbEw weba 2718k Wrlel dhste] AEH L
2 9gd £ Utk FEFE7IE AGSHR SlAlEe o] FHE £
g o gd9 255 ZA(monitor) 3T} o] F FEFE7IE 001T &2

=1
o PAE B 2% WEdE mgsich AdsiE SHAUA B £

rr
Y
o
)
flo

5o} Wl Bed goh AL BEAAY AAFER wARES F2
ANNHFEA, ANA, DAL, BEE9 3%, 2001)
o AALFA @ AF, d%aAel o AF 1elm HAH A

o] 9] ¥ & A AHSHE-(hypothalamus)e] 815 A (hypophysis) A2
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LS o
B A7e) AFoAe 5ol B FAwel o 17l RAFAN Py
g AL YAor F F 2~39, 3F 24 Ax9 AHFHYN EFS
St eEAY 8UN £EL 4 R VLEYD 89S dAsd £ 1
He ATgow gtk AFhdel UMY 54 <E >3 2o
L AT AAH 54
a2 B A ks AZFE  AXY A FAF 1YEFAF
- (yrs)  (cm) (kg) (%) (kg) (yrs) _ (Pc/day)
=584 M 2462 17221  70.89 18.16 56.68 5.63 20
(n=8) SD 052 1.92 3.21 5.03 2.68 0.52 3
Hl&5d9 M 255 173.01  72.70 19.81 53.06 6.37 20
(n=8) SD 053 2.76 6.08 6.14 7.53 0.73 3
* M : mean, SD : standard deviation
2. A7
DA FFAAEAAR D A F A F 20043 108 ~ 20049 124
A ¥ A F 2 A 8 F 20059 01¥ ~ 20059 059
3) A & 12005 05€ ~ 20054 06€
HA B A F 2 A F B A :2005d 07¥€ ~ 20053 084
5 &= = 2t A 02005 09¥ ~ 20059 10€
6) = = = < e ¥ 020059 119 ~ 2005 114
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3. AR

1) Y3 ¥l (Nicotine)8] &5 %

4. HYET R Ao}

1) Ad=+

L

2) ZEJ U (Cotinine)d] W& 5=

Hodpe AlgE AY P P I BEE <E 2>9 #rh

%2 AgET
24y =7 AAL 2 2 & =
GC/MS ShimadzuAte] GCMS QP-5050A yad 4
(gas chromotography-
mass spectrometry)  ShimadzuAle] GCMS QP-2010A FEY BN
Teflon Tube £3F 15m9] Falcon tube !
Speed Vac EYELA CVE-100D(Japan) g 5=
Cis—sep-pakcartridge Agilent cat NO. 188-1350 Alg AAe
Treadmill Marguete 2000 SEZZ W AHE

(F)utol @ 2w o] 21}
The Standard Body Composition

Analysis Model : Salus

2}3} 7] Al (Korea) A F A

4+8} 71 Al (Korea) A A A 2=
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2) Al oF

O 8EE <% 3> g

)
=

B Ao AgH A

o

3. A

2 &
EEESA
(standard calibration)

A 2 A}

Sigma N0267

A o
J=z¥ 100mg

c

(standard c;libration)

xE

Sigma C5923

e 250mg

—
o+ W
w5
o] T
L
W =)
o

Ho iy

Merch Co.

=55 v)

(Methanol)

5. 43 WY

Nk

—r

0

7
!

~—

)

pariy
file)

il
4

ﬁo

=]

o}
=]

tath 2 o

AAFA 5

AT Al 2EH A S 10#3F

Ao AHkre) 30~40%]

A

542 EdtWU(treadmill) oA 10832 7HEA

o
s

1 2AlstAH

)
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3R FAL AdA @ 9 B 5o sd=ge WHH Qe e

A FE Z2a FAA AHFHoZ ARG AIFEAA FE HALHE
Bruce ProtocolS A #Ealoi(o]n] A, 2000) &2 At FE3 50| o] HA

T2 gt} o] Protocole Aol Fx Hmd e Al o didxe &
® 588 ke § glo) 2ol AHE(Flores & Zohman, 1993; Kaminsky &
whaley, 1998)5 22 X AFolqx AL
Edeme] % <1 153 o] 17mph(456/min), ZAHE 100%(571%)%
B Al Zste] 2294(1241%)7h2] ) 3Euith AAEE 204 HAH o7 A
SHEZ st 13 g 472ty AEssyS st A A W
3

A (all-out) AAGFH2H FEo] NPH= T TR

aAte] Hi Eds=d HEAE 20157 AEIY. &% Al B
training panties¥t #E3H L old HAWLEE AH 18~22TC, §5=

40%2 FA AT
AFUHE A 90T, FE 2090 A4 AUl ASHE T A UE
AAsE B AAEAYL SEF sgon A AEe mejste] o

20:5%= AAsHAH.

(mph)

22 6.0
3 20
Ab 18
5% 16
(%) 14
12
10

1 3 6 9 12 15 18 21

A ZHmin)

7138 1. Bruce Treadmill Protocol (Bruce, Kusumi & Hosmer, 1973)
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6. A=) AF

AN gANH Aol gAR BFAE 2 Ve e dEEe] EFEHA 2=

2 gatw 498 ANGAT AR ARE AsE koA AwsHE *
FAAGAYAAREADE ol §8te] H2Temx A 2TemZ 2 Dol
£ WES olgete] ¥ASAL

2 Y=

4

oY 2. ARAHE A= A FEE-

Mo

5 AAFE HO~12mAEROH ASU F AHFES 10~20004
S At $E7 AARUe B ulEFels Bue Aolr AYenw wE

4ust godon Asy ud AL eEA BF P AHYL 10ME F

HT

i
[\~
<o

|



AA7e) AEAARoE ARHA.
o 278 Falcon Tube® THE o|EZo] &0

AFo] e F FRFE YT ARA F Y A

s
)

7. A2DAEE 4

1) Nz ARz

A& 10mE AE3) AF s 15m Falcon tubeo] =t} Speed Vacol| %32
4CE FASAM 760mmHg AEHAH 2L wE3te] wEE

22 1889

w}
=]

A
o
>

AN&5E t}A] 10me] HPLC grade® methanols 713 & 738

J

R=C8
=

o
2

A vortex mixerZ X8 EEE F Ciz Sep-Pak cartridge©l loading st
AAsG . AAH AEZ Gas chromatograph® #4314 o}
A#S 93 standardE2H Y ZEH FEYE methanol® etherol %%

2 =o B ARAL Hstel FAHA

2) A1 59 v €3} (Methylation)

ANEE GC-MassZ $A3t7] $1814 BF3-50%Methanol S 2mé% 713k
3 200CANA 90E7F methylationste] g & 2mle] ether®2 F WHHY

_21-



FZ&3to] ether® @3 242 5T 5 v A0 E 7H)A GC-

A= s gAE GC/MS(gas chromotography-mass spectrometry, Shimadzu
QP5050A, Japan)& o] &3t Uzely FEUS #4353 th
Uzes 3Elde 24357 Y3t GCo 271e <F 4>, <F 5>9 Zth

% 4. nicotineg ¥437] 3 GCo =1

z 2 & H
column DB-WAter (30mx0.25mmx0.2im, Agilent, USA)
oven temp. Intial temp60C 1min. % 5CH 200C7H# A5
carrier gas flow 0.6m¢/min
injector temp. 260°C
detector temp. 280°C
detector Mass
Z 5. cotinine® #4317 9% GCo =3
z & H
column DB-5MS(60mx>0.32mmx0.25um, Agilent, USA)
oven temp. Inti?l temp80 T llonin. -“&:%t 10CH 1}530°C NA s
180ColA B3 5CH 250C7HA 2
carrier gas flow 0.6m¢/min
injector temp. 260°C
detector temp. 280°C
detector Mass
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AR AA 2
j B4 | %

D AT =4

1o (=} \:](

machine 9 2} = i =
o] H§el3 2
Hokgk A}x
12 2494 SAHVE
E A =23
= A3 ZA3
&R

(o o

L=

= AR HE(
percent body
y fat: PBF), Al#42(lean b
n body ma
ss: LBM)S

i = AR o ]
A 2HE 9] Al A2 1
i 1 O 7
jq P e AR
| do 2 wig z
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AP E #
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Aoy wshwwE g BHste] SPSS ver. 100 FA # 7] A (package) &
1

olgslyion 7+ WAL 7o HFM) % EFHAFED)E A& =X
el w3 oy B3 PJiAs HF5Er] et R SA
ol gt o] W R A (2way-ANOVA with repeated measures)S A8t

W HFztold gt BAIEAH F994d AFS 5 H(ndependent) t-test®
AAEAT FoFFE p<05E FHAH.



FNg

B

e
file)

il

ol

ol

HEH

methanololl 20pg/lsE2 SH oW

etheroll 25ug/m0) FE & =o GC-Mass®

e
fite}

™
i

Ho

ol

K
22!

I/

FA T 0.9998~0.9999% T}
folol azntE RN Yaeel H-FA IHretention

17.65%, ZEU9 retention time 19.68F° 2 vE}yEE

W

palz
o8
=l

el
.

time)

23

[e)
de

=
(rmin)

X
™

Nadire
1766

10

Hed A% =327k
o] GC/MS AZvED

}od

3
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Z 552 <E 6>, <E 7> <29 3>oA BHE vpet Zo]
Ahe SFAV} 455.33+127.23ue/ph 01 3 ARF-UAI 7L 171.63+56.2818/ ub =
SEA7}F 283 70ug/pl EA UEREon SAHCEE FoSHAI(P<0l) ERkH.
H S EJGS FEA7} 1272.164621.49ug/ o] I AF-UA7F 517.67+238.5408/ 1l

gheiabhy pEglo] LERA WY vEHES vlus) 2y EFH o] 31348

+174.62ug/ i3 ¥ & EFTho] 894924508 8dug/ul = BT H wol 581.44ue/ul
=7 Jehgon EAAoZ % Fo5HA(p<0l) EUT)

Ak FREGo] 2EAL ARSI vas] B SE A7 863.75+604.75ug/ il
o]a AFUIA 7} 344.65+244.88ug/id 2 5 A17F 519.10py/ it T A WHER o™
EAAczE F3HA(p<0l) =%

Uzeo wjEsso] o ety dehkzie] 4sa8 e F

Hog §93Hp<ol) ztol7t gl

¢

9 (pg/ k)
2 o 2 % B A
e 455.33+127.23
o = 2 v e
CEHE® o 171.63+56.28 ST
e 1272.164621.49
‘?-E 1 €T O +
MlEEHEE o 517.67+238.54 IR
Y o 863.75+604.75
NERE 344.65+244.88
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o

FH]

2=
[E]

7
(MS)

)

A
(SS

o
-t

**23.39

©
oo}
Yo}
<f
-
=
N
©
0
Yo}
<p
-
=~
N
w W
@ N
Ho
~ oh
=~ o
X3
<0 )
T RO
_L_.! Eo
B ok

I
©
o0
—
%
*
o
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=
[ip]
Lo
—
[N}
o
(@)
7
)
Lo
—
[aN]
Th
0
—
o
T
o
= nAv.Al
X o
0
X o_yL
m ~—
i+
B/

3.83

443279.4

443279.4

*p<.05, **p<.01

O A2 Lt

4
OH
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2. Y H|E T %

e 2552 <FE 8>, <X 97 <28 4>l B upe} o]
SEATGL 2E A7} 54.84+829ug/plo) 31 ARSUAI 7L 9.83+3.80ug/ml 02
SEATL 501pg/d EA JeEbEow BAHCRE FoaA(p<0D =S4T

H S EAGe 22 A7 2241418 45pg/ulo) 3 AR AT 7F 8.95+2.93ug/ 10 ©.
F 25 3o] 1356pg/uEA UYEton SARZE FostAl(p<Ol) ¥}

Sehdy TRl eEATS MeEIW

ftlo
El

s HH FF ol

A Jehgon EAHORZE {938 (p<.01) =3k
A FEQlo] $EAIY AFSUAE vas] B 2FA17} 3863+21.70us/ 1l
o] i1 AF9-UbAI 7} 9.394336ug/mlE FF5 A7 1834ug/id = YEIR O™ F

AXdozT §2o3A(p<0l) =U¢oh
FEIY] v = ojd Hoz @y ie] 4ag ade B4

Ho g {oA (<0l =ATh

F 8 AHJY HE % S
1 TE 3 A
&5 54.84+8.29
v?‘i ]D]— LN +
EERE 0 234380 32.3424.07
&5 22.41+18.45
MEERHE S i 895+293° 15.68+14.54
T JOTZ,
A $%5 38.63+21.70
A1t 9.39:3.36
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FH

&=
S

374
(MS)

o

A%
(SS)

o
o
Ead

#%20.497

2218.61

*%63.189

6839.528

6839.528

*+]18.382

1989.701

1989.701

*p<.05, **p<.0]

O AL LE

(Ho
O
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!
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3.

L

F8 3 FEU vlE&EF %

Uzesd 3Edte s s <X 10>, <E 11>3 <28 5> 4
wiule} o] UzmEle] $EA 863.75:604.75ug/ulE FEID Q] &F A
38.63+21.70ug/p ol BI&H 825.12ug/wt EA UEb oM FAHLRE f2o|5HA
(p<.01) Ekoh.

Uzes ZEde] Al ua] ulEEsTol s UR'e] 34465+244.88ue/ul
91, FEPAS) AFQUbA] 930+336ug/ il 02 UFEle] FEY R} 3HX0ug/ul EA
vehdon EAH gL Fo8A(p<.01) =%

arghely LR o] Uz 604.204524 9ue/ S 31, FEIIE 24.01+21.31pg/ b
oz Uzeo] ZEIU R} 580.19u/ut A HeRGon gAHo2E fo5

o (ug/ 1)

A B T 8 ¥ Al

s 863.75+604.75
YzE ° 604.20+52

AL 344.65+244.88 20+524.90

x 38.63+21.70
e ° 24.01+21.31

A}S} 9.39+3.36
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FH

A

Iz

ﬂu_wo

(MS)

o
o
T

#%5().501

5385869.0

5385869.0

*x]1.288

1202696.1

1202696.1

*%9.009

959846.38

959846.38

Al B x 2] =]

*p< .05, *xp<.01
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123

Uade F48 539 #H(ung)ol EH wME S22 Aol A
AUAE dolvte F A B=

Martin, 1996)2 ¥7] o =& A 2402 watn g N4 E 23
1= S A=) 1] Aol A 2A=A9 AdAAZ BT A&ee 753 dZ R0
ad gl A3 A LAER AP Eo] AL Frhste olwUt ulE
o] YzH Y F&5 &7 wio|rth(e]=F, 2003).

Pascal, Anne, Vincent®} Bertrand(1997)= © # X2 Fol A+ Yz
HAEo B3 ATl & HYAE 724 T 29W 9] AP ol A3
B EAXH@H)N A= UFEEo] AEHA B FHIFAAH6) N =
] & 87~266uge], FAAGE)AAE H HA
o] FEHUTL EuskArt
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1AM Yze g
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mebd B QA7 A Uzed 1 oAb

glo]l Uz¥lo] 604.204524.90ug/pbol 1 FEII S 24.01+21.31 08/l

FAI(p<01) =34
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AN (p<.01)
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A ek

=

A7} 455.33+127.23ug/h0) 3 AFS-UA 7T 171.63+56.28

(2) ¥ L5 TL 2E A7} 1272.16+621.49ug/ulo] 31 AF-UA 7} 51767123854

SHAI(p<.01) =Sttt

[¢]

pg/ i 2.2 5 7F 283.70ue/ul EA ek
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pg/ 2 FA 7 ARFUA BT 754.49ue/ 1d
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4) B TGl A ARFUA] Zell= 25 A7 863.75+6047%
pg/pl ©) 3L AH-UEA) 7b 344.65+244.83ug/ b 2 2F A 519.10us/ul = A e
TAAH2LEE Fo5HA (p<01) =t

(1) SE/HE SFAI7F 5434829ug/pt 0] I A-F14A1 7} 9.83+3.89u8/ ik
02 BNt 4501ue/ut A UeEion SAHoRE 98 (p<0l)

AT FEA7F 2241+1845ug/pb 0] 1L AF§-1EA) 7L 8.95+2.93 g/l
o2 EATE 1356pe/pt EA JERen FAHSEE Fo5A(p<.05)
(3) BRI FRGol EEAGH HEFIY TolleE FFHDO]
32.34+24.07pg/plo) T B L E R0 wo] 1568:1454ug/ul= SEFTo] 16.66p8/ul
= vehdon EAHo 2w §o5HA(p<.05) Egkeh
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