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Noise is not only affecting the ear and the auditory cortex locally, but its influence is
widely spread throughout the brain structures, e. g., the reticular formation, the brain
stem nuclei or the subcortical forebrain area. Hence, any of the organism’s activities can
be hindered or stimulated by noise. High noise is a stressor and the catecholamine level
can be used both as a stress marker and as an indicator of modified sympathetic nervous
system activity. Several recent studies have found that the urinary excretion of catechol-
amines is increased due to high noise intensity, especially unexpectedly high and long fas- -
ting noise.

The present study was conducted in order to examine the effects of noise stress on uri-
nary excretion of ctecholamines in rats and humans.

Rats were exposed to 90 dB noise for 10, 30, and 60 minutes, 3 and 12 hours. 24 hour
urinary samples were collected and the catecholamones were extracted by alumina and
analyzed by HPLC-ECD. Catecholamine levels increased with time of exposure up to 60
minutes : norepinephrine concentration at 60 min of noise=1.038 ng/ml, epinephrine =
0.636 ng/mi.

Urine catecholamines of blue collar workers exposed to 90 dB of noise at the work
place were collected between 2 and 4 p.m. and compared to that of white collar workers
exposed to 70 dB. Mean norepinephrine level of the blue collar workers was 0.89 ng/ml
(% 0.25), epinephrine 0.24ng/ml(+ 0.09), and that of the white collar workers 0.48 ng/
ml (% 0.12), epinephrine 0.19 ng/ml(+ 0.05).
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It was concluded that noise acts as a stressor and increases the catecholamine levels

in both rats and humans.

Key words: stress, noise, epinephrine, norepinephrine
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AA e Ayl = R B2 s

A3 Ql 2Hgo o]zl Aulj =t dEEH w7t
Al7o] FE3d AR $58L okt 9y
2> wEbA 1 ¥k AAE R FagalAel ¥
3P AR 58 A= g x iAo

A3 AR A 2] DA et HE
A e gAAYE-e Agd 182 Cannon
22 A SofoldAl ME Bdw 3efolE wahA]
FE3P olu Alutpr) Frlsta HiEdjol A
lm] FFoll & catecholamineo] WEF=AS &
skon o) nh-& ReREolzta B3R}

1% Hess+= vk 8}A) g2 Abelell A s1ofo] )
A A &A14EH-E A7 A3 Sxdte B4
o] vehin] dstal AT mifrt Fvksted A
9] 57 iUl FAhsle 5 Fxde U3
A A3 Al 5ol dojute A
< FAUsHA 54t} Hess+ o] 22 uhgg 7
Abe o)) gk FA 2 =9 (fight and flight)o)) <] 3k
A& vroldly] 918t A shE AAukS-ol=t
= ou)ol A} BhfE R FE (defensive reaction)o]e}ir
£l

oL AY L AL F-Eo] ARZNE A
stressor & Wto 1 ofsfo] 2A&AIAE F3to
AAlEHgo] Aot Sl s} Al s &
A& FAIBF Q1)

A 2A-&A 79 F37F AlsH L EE
9] F3& A9 Wl A off Slekes 7o)
A2 ofAtztelw MR F AAdF) sl
€ Aol AL glok. HESE 7 stress vt
A stress ol 2§t A2 #H AFNAAS

T AANES doA A oA FHFR

71, AEEH HE £871A 1« Aol 47
Al =)

Homeostasis 2] +#], 71g4H<, rng%%_j;_il
2] oJr A%l WEuAE 28N AA 9} g

F837 J%-& gl

Selye = duha-$-5-F7-(general adaptation
syndrome)®] ool A stress¥F-ZAlell ujEn]A
8] FAA &&= 7S ACTH & 5314 cor-
ticoid o]2tz A Zrsld ). Corticoid = o] AlAY
I A atg, HAA ] A A A4S 2T 9l
t}. StressA] HF2] A7} SAO A, =
% 17-ketosteroid, 1.7-hydroxycorticosteroid9] ul]
AzFel 71 F49 1%, ¥ 5 cortisol o] A&
Hol= AL B FEAYRA A3 #FdA
QAU o159 HshkE BF stress 4 s}o)
A A|AFsEel 9l CRF7} whEE o] sl
258 ACTH 7} #4]5o] o]7eo] F-413)4 hor-
mone 2] ¥-¥)F F3 s éﬂri Aok Ao
t}. Selye + stressHF-g-A]of] uk-g-3l= EA-dE &
u]E Zk3L 9l sl endorphmeE 3hte] 337
F Ho)g i (Mormede, 1983).

2 ©]2] AJAhormone X FA] stress Aol Ak
sh=rlo] deixledl Ml e} A AE,
A e st Foll 93ste] Eujgke] o)) Qlr}
31 B3138k3 glvk A AA stress 24 A & hormone
o) JA = EHFEETE /S AAE (deprivation dwar-
fism)o] -§-93}c} (Timberlake, 1974).

o] Al A A7 F2A] AYESHE A
o7 che AT LAY FaEo] ot 4
2o] vAH o435 (non-auditory effect)oll o 3}e]
FH Tl k] AFERI} G AL Qi) H]

rlr 1
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A odgfolT 2go E2A] FHe) ulHE of
T A7 A7 ehiel niXe QgorA
P&l gk 33k, Ay %, AZRS, THAH
So)}(Smith, 1990).

Rehn& Axgo] Al ql gl i3t 7ol
Al 2&o] 3F, AlvbE$, 19 (cutaneous)Lif,
G2 P &, P2, 9y, Bl
AT &5, W MEH7)AH - (bioelectric-
al activity) 52} 54 4l (vegetative response) &
H71 2 e 2= F AA, U5 X2
©}, cortisol, epinephrine, norepinephrine, dop-
amine, A Z2E, Mg, Ca¥yXE 59 #sle} g
< AsskAql a7y} ddka ERshdoh s
3 B, Fhdol A A Tl a3t A=
ol Q7= A ekgkert Jensen 59 ATl =
4o 2N Al viusE S A
ol el 7t}

2419 e Lundberg ¢ Frankenhaeuser (1974)+
Ar3]AlE| A g7 sloll A 879 ofe ol digt Al e
Hola AAWERA 713 A7 AFe] Adgte
2 AAA Q] A]E g itel] oA &gl o
T Jee AFsHom, Aza2utrlolel Belin
T8 SAAQ Fe< staUET 85dB S A
& 5EA 605 T2AFHE F catechol-
amine 9] 2028 HA3}g o, B2rr e Levy-
Leboyer &= 65dB 3} 90dB 8tel| 4] A AlXFo] &
ol &5l AL weohy wxslg e, B
Z 2] Nakamura 52 428, 2%, o] &3]
22 o] ol 2H25}ed dopamine neuron A
ol #X) & o] disle] LEsl= T LSl o
T Aot AAAA L2 Eis] FYE I sl
& stressol] o] 5ko] B-Alu] Aol 4] cortisol o]
v} =] o] catecholamine @} §+7 stress 2| {5HE 2 Ab
3230+ v

A2} B2 Agol WY AL stress ol ¥R
£ 9g Yolrr] sisle FHE Aoz A
g Ao} 24 F 90dB o) AE = AR
AN FEE= T2AL et ARFAA 2738

t A9 wF catecholamine &) W3S =AM

Tt fr A sle AAE A7l Bt gict

WEE G %
1. B HA

B8E o) 150~220g =+ 317 (Sprague-Dawley
rat) & thARS A AR () A A A F)oll 2
I AS0) 90dB == 3734 102, 3048, 1417,
3A17Y, 12717 F2A1F19 A 24217k F4e] =
£ A Hsle] Al 522 A8t

A 28 F ASo] 90dB(A) o= = &
Aol A ZFsle TEAL] RE LF 24| ~44]
Apolell AHsbe] ice boxol] ol AFAR o]F
F -20T S YFrel 2t A A
43ttt ArwoE v)g] 6N-HCl 1ml & o]
catecholamine 2] 4}5}% ukx)sledc) &9 Q2T
224 [l 33U 2go] 70dB o3k = A
FA A ZF3= AHFEY =& 22 A7
A st

2. Al22o| M X2

1.5ml polypropylene conical tube o] % 1 ml, 10
g/l metabisulphite 50ul, 50g/1 5-X=¢] EDTA 50
ul & @i &3}3kt} o7]e) internal standard 50
ul®} 3M Tris buffer(pH=8.5) 50ul& Q&%
alumina 20mg-%& 2t} o] F& 5%7) vortex
ol E£3F AH5E Uk alumina & 33
1.5mle] B8 A& F EFL aspirator A AT
% 0.1M HCIO4 100ul & 3. 587k E313 ¥
FAIE AR 4SS #3te] HPLC ol 59
gl

3. SARdE

71719 : HPLC (high performance liquid chrom-

atography), Varian Co. Vista 5020

Column : Supelcosil LC-18, 7.5c¢m X 4.6 mm,
Supelco Inc., U.S.A.
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Detector : Electrochemical Detector, Toa, Japan
{model ICA 3062).
range---25.6 X 1nA, potential---800
mV Ag/AgCl electrode

Flow Rate : 0.5 ml/min

4, B8

Metabisulphite : 10 g/L

EDTA : 5g/100 ml

3M Tris buffer (pH=8.5) : 36.3 /100 ml

10mM HCI

Internal standard solution : dihydroxy benzyla-
mine (DHBA)I0mg-& 10mM HCI 100
mlel g2 F 1000 3|43 F o}
A F%7} 0.25ug/ml 7} H £ & g,

Norepinephrin (NE), epinephrine (EP), dopamin-
e(DOP) standard solution: 2z} X|ek
100mg-& 10mM HCI 1L €-sjA)7]
F 100w] 2 Agkc} (1 ug/mb).

Mobile phase : monochloroacetic acid 14.15g,
NaOH 4.65g, octanesulfonic acid 400
mgg Eo o] LR 3 % pHE 33
o7 A3} A7 930ml el acet-
onitrile 70mlE 2] mobile phase &
gt

WEERER

AFNA 2SS FAew Z2A7)E A7k
u}2} catecholamine &) ¥-u]2FS atolR 7] 913}
104, 305, 17}, 3A17} 2 12 A]7HE<ek 90dB
9 255 F23 A oS 22 A3E A9
o}

& 272 ¥ %% norepinephrine &) 1]
-2 0.590 ng/ml o] $A 3L epinephrine & H-v)ZF-L
0.361 ngml ©] 1 211 dopamine 2] ¥u)2k2. 0.75]
ng/ml o] iz}

IHE 90dBo &g A 1087 F24)

71 ¥ %% norepinephrine &} ¥H|2Fe] FF A=
0.691 ng/ml ¢} T epinephrine &] Bw]2ke 0.421

ng/mlo}¢l 2w dopamine o] E-u]Sk& (.846ng/
ml 24 O FZF R} Bulake] Z7)39c}.

90dB &) A&-% 3087 Ex A3 norepm—
ephrine 2} F-¥)2-2 0.898 ng/ml©]$1 3 epineph-
rine 2} ¥u]8F-S 0.535ng/mlo)¢l 2™ dopamine
o] Fulgke- 1.136 ng/mio] gt}

BAFNA 2L 1ADEY 228 F cat-
echolamine &) #-v]2-& norepinephrine o] 1.038
ng/ml ©) ) I epinephrine ¢} 0.636ng/ml ¢)$}. 2™
dopamine 2] E¥}2-& 0.845ng/ml 24] 30% =
2R} gl o] Fr138k4

AR ASE 8 & catecholamine &) 1)
22 norepinephrine©] 1.001ng/mlo)Q I epi-
nephrine ] #w]5k& 0.631 ng/mlo)le™ dop-
amine 2] Ev]FE 0.855ng/mi 224 22 cat
echolamine 9] F-n]gfo] k7t 7148l c}.

90dB &) 4SS R2AIZFES ZEA F uF
norepinephrine ©] 1.048 ng/ml, epinephrine¢] 0.
673 ng/ml, dopamine ©] 1.120 ng/ml ¥-v]= ¢}

Ago 2% Z2Ale] JRE catecholamine 2]
H3HE 7] AAste] EE =7 90dB ojAls
< AR A E53ls 2EAEYYH 2% 2
Al WA 44] Abolel] nE AFH3ted A ste])
T fR2T22A % —% AW Age] 70dB
o) 3tE| = AHFAl o] TH-8HE AFFYY RE 22
Al Zkel| 2 3 3hsd o).

90dB ojAE = A FANA 2Fsls 2R}
9] %% norepinephrine ] £-u]3F-2 0.89 ng/ml o)
$13L epinephrine ¢] ¥-1]2k2- 0.24 ng/ml o] qeon
dopamine ] #8132 0.90ng/mlojgit}. of7}e
H]3lo] EEFo] 70dB o] FtE &= AL FF-3}
= A9 Rl A& norepinephrine o] Hw]gko]
0.48ng/ml, epinephrine®] 0.19ng/ml, dopamine
0] 0.88ng/ml 2] 90dB ¢] Al £LBANA =
F3les 2219 &% catecholamine ¢ Hw|a
Hoh= A ZulEgich
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Table 1.

Summary of comparison between noise and catecholamine excretion from rat urine

(unit: ng/mL)

Catecholamine Norepinephrine (N = 6) Epinephrine (N = 6) Dopamine (N =6)
Group Mean = S.D. S.E. Mean = S.D. S.E. Mean = S.D. S.E.

Control 0 Min 0.590 £ 0.071 0.086 0.361 £0.072 0.0286 0.751 = 0.082 0.0362
90 dB Noise Exposed v

10 Min 0.691 £ 0.067* 0.0273 | 0.421 £ 0.090° 0.0367 | 0.646 + 0.094® 0.0384

30 Min 0.898 £ 0.115™ 0.0469 0.535 + 0.086™ 0.0351 1.136 £ 0.178* 0.0726

1 Hour 1.038 £ 0.199™ 0.0812 0.636 + 0.062* 0.0253 0.845 + 0.081* 0.0330

3 Hour 1.001 £0.179* | 0.0731 0.631 £ 0.069* 0.0281 0.855+0.077* | 0.0314

12 Hour 1.048 + 0.158** 0.0645 0.673 £ 0.068* | 0.0277 1.120 £ 0.218* 0.0889

*:p<0.05 *:p<0.001, @:none significant

Table 2. Urinary catecholamine excretion of blue collar workers exposed to over 90dB noise at work and white

collar workers exposed to less than 70 dB (ng/mL)
Catecholamine Worker’s Urine Officer’s Urine P Value
Norepinephrine 0.89+£0.25 0.48 £0.12 < 0.001
Epinephrine 0.24 £ 0.09 0.19 + 0.05 < 0.01
Dopamine 0.90 - 0.08 0.88 £0.29 < 0.05

Number of Worker : 50, Number of Officer : 30, Number of Factory : 3,

F K

ago] Al v g sl g
A7 219 = 2 9l=d) Knipschild & vl 87 &
=3 A BAF dFste] AAE ) 2d
gto] Agell 9 Fgolztn L E3Y L, Ver-
beek 52 & 2hshe Aeide) 224
AAl= Hgto] A5t 3Tl Aros= g
2= 77 §& Foba b 3, Idzior-Walus
£ ado] 23 AFe] U Af da2Trigs
Hglo] FolAlz ¥t #aprl 19T 8
o},

Jonsson @} Hansson-& A-8-0 8 Qlgh =&
= 7H 224 4499 57]9) o]yl dto]

7472 A me} Frhs AMS sk T A
22 Q% ﬂéf—ﬂ%ﬂ %qu t%e w8t
A} ALo]

Sampling Time : 14~ 16 O’clock

sh Y71, W, AR A A9F 2
o JYg ATFY A% &gl HT TS T
o) o] kAR Fako] AsHE AHS WA
31k

o 48] & 3w o]Tlo]So] 24
& e °131°l°ﬂ u] 3}o] %%}o] ESS A%k
52 ol”le]d] ¥

i, Svenssons—]— Hansson -2
Elrhm wEsedo).
A8-8 stressor 24] catecholamine 8] T
DFAZA BF] ARelr}y. AREe] &S &
3] ol &glo] # 21 £8L X3 catecholamine
9] &1 Zr1gkc}= Al o] Markiewicz o] 2] 3}
ks A ok (Markiewicz, 1973). o) 52 AT A3}
T2 F2HYAA dalot Aol AgA
R AQRAM T Y S A7) sldeEte
722 338 W23ttt Buccezynski @} Kdezi-
ora = 100~120dB ¢} A}=ro] ¥ 5 epinephrine
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7} epinephrine 8 ¥ =& FIVMX|FHIa st
Cavatorta 5% 90dB(A)oll ZEA] noradrenalin,
adrenalin, vanilmandelic acid & ¥ %7} Z7}5H&
ukgslg o}t PAFo|= dopamine, cortisol,
homovanillic acid #¥]dj= <d3Fe] gl 3}
93, Cesana 5-& £&Z27} AYH 22 nor-
epinephrine ®] ¥H]+= Z71X|Z] 21} epinephrine
of el 3ol Qlrkn LEAA ohe A
Tl A& 4vFo] cortisol F-u] el od ko] Gl
8}91 . (Brandenberger 5-, 1980) Follenius 52

epinephrine, norepinephrine, dopamine ¥#-#]ej 3

o] glcki 8} 3 Brandenberger & gl -

2]3}e] catecholamine &) ¥-v] 25} pituitary adren-
al hormone ©] Fu|gko] FriEv} o F o2
Z7}2 <13} stress Bv} 2o} o vk a}eic). 1)
ool AR 2] fAelA catechol-
amine o] #¥]Fgo] APEF Hrpe 2] Fol) 7}
A @o| %7}3+4 Frankenhaeuser ¢} lundberg 5
of o]sle] utaizl o AHRA Al HEF S0t
g g sjh 1 shdc

2 A= 90dB o|4HE Ahg]EA oA
norepinephrine 3} einephrine &] ¥u|ako] z}z} 0.
89ug/ml, 0.24ug/ml 2 =T ALT-A Z 9
% % norepinephrine ¥} epinephrine & ¥¥]=F 1
oz o 2uiAE F1E-S o sk 2y
dopamine-& ¥ group 7tel] Xpo|7} Z43te 2]u]
7} 9ledch. Frankenhaeuser ¢} Lundbergel] 2]%t
Ao A £8-& F2A7] AT 2T
o] w]a3}e] norepinephrine ¥} epinephrine & #
v|Fgo] AFsld S-S EoFed o] d7A:
£ Aol A AA&E A2} frAFSE T (Franken-
haeuser 5, 1977). A 22] Belin 52 o2} 1295}
G2 878 (7 26~334))S A= AY3 2
7 257 24q)o] ¥ = v A F norepinephrin-
e} epinephrine &} FX+= A31A ety 3}
ol 21} Markiewicz = A2-&-0] catecholamine 2] &
v)gg A2k skl et

Germano 5 % Tomei 5-& 37 420] &ato]

st of2ir)A] A3ke Foiar sl & @Ak
1693 32} 147 25 3078S 422 100dB
(A9 £25F 20 308 F 27e] A2
B ooty wxsledc). Fisher 55 AF 455
FHoA 120dB = &= A28 317 2 A7) 1 Fo 5
A} Z2AZAS o d2FRo) Ygto] A A
531 wEslgc) o)ghzte] A8 stress+ cat-
echolamine &} ¥+]el| Tk k& w2 %] WL o2
7H2] AeldAatel W3lE FEd o] 7ked 8¢
o] wjx]E g3k AFIEE GO 2= o] Fof
o 9§ A% F _3lcia Az}l vlolch
A8 stress7} A A o) v)H = Aol A7
EEU ¥} 2o Karakashian S 2hc] . A
A gAo A 2g, ey, 1A o2 ety
27} wa] o3 A 74 dH g S5 @
Aol vebrem Kurulashvili 5-& 7141E o] 4
gt %S St APAAA 28, AF, B2
2 13t g @Fol o]ito] AZ kA )
Koszarny $-& S9138tw @Alol4 60~95dB
9] ge] EAF s I A =& 80dBe|=}
3 st o] &g =rE A
HZolelz FH A et Blauo] o)« 3 A &3}
) o)d 7} Y EE WAF2Z F59 dde =4t
3 A3} F59 AL BEFE3 o) 38.8%,
ZA1A stress 7} 38.8 %, GF 2-F7} 38.5%, 32
Aol 36.7%, SA7}F 31.5%, Ago] 29.9% &2
vebdol Agnes 5 £5S WAL R b
Aol Hefeo] Ny3aby Wdlo] v|X& AT
A% A7} A3 epinephrine 8] 48] 7} F713}
gon] ¥HZF cortisol &) Bx Z7}8l9 T fatty
acid o] X W3}slg ot X3l Hodge 5
< ¥ AN AAFT7IVG et HAA LFL
2] oA 2 108dB 9] Ago] WEE e i3}
9} o A AE Frfa s 3 A2 A
olg}&-g doglivhe Xirt e WHAF A el
2 99~105dB &) Ag3slell A 3= 11539
Z2A) AelA o]akgAde] velt e X ol
ojAto] A i 31} (Kovacevic, 1989).
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De Boe = 42510
7 %i/‘]ﬂ.:_ 30 E-Fol o}A] 22 AH-E 33
A A5t A4 "3 F9] norepinephrine #} epineph-
A8kt 1 Ad A

rine “,% corticosterone -5
Z 2gEZ 2 A4+ A norepinephrine 3} epi-
nephrme o] %3] /I ag-S Fsld
< catecholamine 8] Fx+& FAro 2 3 E ¢},
¥ A = corticosterone 0] ¥ % W= 482 Suf
ot Ag-E FdPd 25 siukslA wislslsic. 2
3}, 33] A3 4]+ stress hormone 2] #u)7} <}
et ol U AFo] ASH 2 g
S &5l 3 Aoz et &go] FHl
v X Asksty wsld) oijk Ay de
corticosterone, total cholesterol, SGOT, SGPT %
2 433 Abesled o) triglyceride 2 ZHAE
& Ho{F 9t} (Prabhakaran &, 1988). s+ &4 &
o] tsted Marth 52 14999 %%M 1149 4
A2 22 Zyuls)r]elA] 105dB &) Aol
XZA) BE AFgho] ACTH hormone o] Z7}3}9]
3 cholesterol 27} Z7}8}aL triglyceride X1 7}
Aslicha ARGt £ dolA IHE o
o2 90dB 9 £8e E2A] 308 AFA7A
+ catecholamine &} H-udjgko] Zr}3lc}rz} 30%
o FREE 3 AohEE AL DAk o]

o g o]-F2E Lfel EEHE A|Zte] A3
2 2 33 A0 £S3he i A2 A
ZtE] 21},

22 94 AR g g 2EHA o
TE AT Axde L2dE Hilg =) o]l
5 22 259 dodd 4udd Adsted &
el 23k adgke] b Avia Az=]r] dfFol
912 catecholamine 2¥]ol] ¢I8}& & o 9=
Ao, wull, <, beta-blocker 2F & o] x4l A}&
< 297 FIEER F Ausiso). Al
9lo] 4] catecholamine ] |k Z7pg 2 =}
IEFY ] n}2} z}e]= 9l 21} norepinephrine 2]
W-H] 82 0.1~0.7 ng/ml ©] 3L epinephrine &] ¥4}

-& 0.02~0.7 mg/ml o] 3. dopamine & 0.01~0.1

mg/ml (Hewlett Packard: Analysis of catechoam-
ines in biological fluids using HPLC, 1990)o] 2}
de{ A3 gleh. 28y o] A= FAH | AME-
g 3Ed, AE7)9] A, £471719] Al o
2} xto]7}t gleelebil AZHsct AF A 244
7t agiEd s AT FREYE Medline S
o] &3t HAslgl o} U AFE FA| F3)
Adctk FAFAA APER oG 2EHES AP S
AX g o] fr= BAY ZAAE FE3l] A3} &
2 SR E S AT o 7 2ARE A
oz $Astelct

= R

Agol 213 JRF catecholamine 2] #¥] 261:.9]
18 THst] fiste] A AA 0dB S A

1035, 30, 1417, 3417 /1243 %i/‘]

catecholamine &] ¥9]2}kg #3% 43} o}

2 AES A

. BFANA 90dBS £5-E FREIAUEY cat-
echolamine 9] 4| %o] 7}t 2 A7k =2
F 1A el e 2 Felle 25 TS A
4 214t} olwfl norepinephrine o] ¥u]ek-2-
038ng/ml°)%1 i epinephrine 8] EH|EL 0
636ng/ml, dopamine 2] ¥ujsk2 0.845ng/ml
o]},

2. A 2Hel3k A F Lgo] ZEA} A stressor 2
z2+-g-3}o] FRS catecholamine 2} v = w5}
AFE FEAE U47] Hste] 90dB ojAte] =}
dA A SHsHe 50 TEAE AL
2 25 2~44] Alolofl Ay F AR A
norepinephrine 2] ##18F& 0.89 + 0.25ng/ml
o}¢] 2 epinephrine 2] #u]=k2- 0.23 + 0.09
ng/ml 24 o 272l 70dB o]3}2] ALFA 25
2 Bole ER L oXE 2ok 719 dop-
amine o] ¥B|F-2 AT 2T Abo]d A}
o7} W& gt
ol o] A3S F3led g stress=

i)

e (B
Y

= ode
:-_1,

SRR
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amine & E-n)gkS 27l R S-S o 4 glgt)
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