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Styrene in Air and Blood and
Mandelic acid in Urine in the

Workers exposed to Styrene

Seong-Kyu Kang, Jeog-Sun Yang, Ki-Woong Kim,

Jong-Seung Lee, Young-Sook Cho, Ho-Keun Chung

Occupational Diseases Diagnosis Center
Industrial Health Research Institute
Korea Industrial Safety Corporation

34-4, Koosan-Dong, Buk-ku,

Incheon 403-120, Korea
-Abstract-

Styrene in air and blood and mandelic acid in urine were checked far
the 60 workers with normal liver function, exposed to styreme. Styrene in
air were sampled with personal air sampler at least 4 hours and analyzed hy
gas chromatography, Blood and spot urine were collected at the end of
shift with a vacuum tube and a polyethylene bottle and analyzed by gas
chromatography and high performance liquid chromatography. Means of air
and blood styrene and urine mandelic acid were 8.16 ppm (geometric mean),

0.199 mg/L, and 0.519 g/g creatinine, respectively, Styrene in air and
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mandelic acid in wurine were high in the FRP factories and low in
polymerization factory. Styrene in blood showed large difference by the
working process. Styrene in air showed a good correlation with mandelic
acid in urine(r=0.6369) and styrene in blood(r=0.6371). The mandelic acid
in urine and styrene in blood corresponded to exposure of 50 ppm styrene
were 0.963 g/g creatinine and 0,434 mg/L. However, hippuric acid in urine
didn't show any correlation with styrene in air. Urine mandelic acid
expected ratio showed a tendency to decrease according to cbesity index and

to increase with alcohol consumption,
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1. d3a]3

£E|F12 EeliE, 394, Eeln W, EoiHE, UF 2F A= F
of FHSISHA 2ol R7IRAHE AP HAY FH/E L2 7hsdel ol
T+ 52 ¥ F3UE ER=E ok

ZE[YE €& 7I3tE w2 FAEE Holo FEY FelaEe EelLEd
o2 4d"ch  AE[3E ABS(acrylonitrile-butadiene styrene)4t&a], SAN
(styrene-acrylonitrile) copolymer, styrene-butadiene copolymer,  SBR
(styrene-butadiene rubber)2} EXXEelof2e2 3 ¥ o8 F7 2§
Weste ol AREETh B[ BAFL mFeld: 1989d 8 HYEF 5
211 & A%} glcH Rom, 1992),



2eldle] F2E= ZAEo2HE £AF U=e FAGelM Wl FEH
9itH Ikeda &, 1982). Heldfrel A4 £ & ©F UF =E3hes A
Ue FE7} o|Feiz|a gl feEuvelelME felFEElAYE EE 4F
YA HGER o] £€|do] da] #o]3 glor} Rt TEANEC] oW 3
2o Ap|dlef FEX3 9Ea] ofF wUHAlA] ¢ gk 5§ Le|de 4
22Z4t olgo] F3AHEA E8E F= ZoE B3 =3 9cHRosengren &
Haglid, 1989: Cherry & Gautrin, 1990: White et al , 1990).

Iy F ZEANA 489S A s LE|fe 25k it Frk= AUEA
REHUIE o83t FY et 715 A8 =8 HIP¥e Wiel 2da €
F4 2E|do|u} 2F AEA L FH s Wlol gk olF A ol 8% £
e WHE 71F BEEEE S¥se olu A= e AUE TERS
o], YA BY F oz fde] wel dA FUFelt ciabzE o]zt ol
& 4 U § ot

~E|dle] Fee FE ZHIE o|Fojx|=dl(Astrand, 1975) £§o] IF-Z
&%= =ol(Dutkiewicz & Tyras, 1968: Berode et al., 1985), I %¥-E B8 T4
= 4iEez Ao 2ld F+E JAH5H] HiMEe TF EEFEckE EEE
Z7 2ge] EAo|thBrooks, 1980). Hjde Y¥I} TES T ujd=Ez
2L =& B3] 85%7} mandelic acid®, 15%7} phenylglyoxylic acid® ujd
HrHBardodej & Bardodejova, 1970). AE]zle] F<= A3 gl sjd2 =gzt
=, DA% 5, A& F=2PE U ZF(Filson et al., 1983)of FHE
wh=cta ¥tch(Cherry & Gautrin, 1990). o]&2 Ae|#g cjrl7l L&+5F 4
ZA F4dol wol wAgicia sgich

whetrd, gFelME LE|d HE Z2AES] 2AP:] YYo= EF L%

g, 85 grdafrt 323 82 mandelic acid®} Penylglyoxilic acid & ¢]&
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gt MEata muEale] de| o|2E 2 ¢IthACGIH, 1992). Leluelfd=s o
g 7HA] el 2e[fE we] AMEEln gled olAE EF XE|dz 2F wHd
FeSA" e iyt FIELS glon, 71§ BFsEL aF Rt oy 7
E(=F5, 1993)8 ojdslo] glont Tuin} ofef cfyt A= ofF AH3F ¢ch

2. 4754

Az g2 AE|AE HIS= UF F EFW UEIFE, ReldEEcia
Hz2FE, ARA A2TE, &A=z 3 Fo =41 T3 A, LE|Y 5=
TES o mE B2 FEAEE medta g4 7§ etz 2F i
A A EF ARt ARBAE B Aal 2F wedaty wjde] njxE
2908 ztefste] fejuvet TRALE ot A2 F27E 43 Ady 712
A2E nhEtr] f3tq A== A



1. 24 o4

2| & AHESte dAEE EXHEdLEHE A F ol &3l &2F F
28k 1 7HAHAAL &t Fe|ZEEetAE & HZSHe A3 2 7l&(BAkeb Cal,
EEHEeoLHE F2E Feldo] AW e LBFEUZIE A=R3= AHH 2
F(DAtet EANZ AE|HELD{E E2|LE|Rlos FUSE AMYA 1 AAL(FAHE
d3stdch ol AldFelMd 2e|dle] AF FExe I22 F AEHVS 4L
oz ¢h2 60 F& thde= stech

2. 2AYY

ZAPPE L 19934E 57 d F R3S st Aol YR AR}
azatolA 2A5H L dYstn 28 A stac

g ate] 7|FeEe 2AiAdRl EFoA ALEAEEH7|(v]F MSAAL A
)2 g7 222 ZEF ¢2A st J1F AEd EFFEHE ¢
T EgRtEE fel# u 150 mge] VARHGilianAl HE)E AHE3lh. AR
e o 60-70 & HHoE A4 4% ol YL KFL 0.2 l/pinE
stodal =AM A} AF 388 |{PE S O FIFAE /T A B
Fshaich

Y AsE 315 8 A APGae] He F 56 A ol AAdEF 7t

- § -



7HE AHRAdellM #mgl AelH #HFFE(Becton DickinsonAle] Vacutainer)&
ol &3te] ZT=xte FHWolM MP3UCE LAIRE ZQde] Biul= AlHd n|
2] EH|E FelaE 7)o LEF o] FYLETLE dHYE At =
T AEx ARSI UUALE o]&31dT 48 AT ouef] BH& BE51d

c},

3. 24 4 Ay Wy

7h. Al 9 77

Ayo] AFSY 2B 2 mandelic acid?] EEE, U EF EZE A2y
isobutanol, 2|3 FFel AHEHE o|UgILE Sigmarl AFE AHEsigich
buffer2ef AM8-H sodium citrate, dextrose, citric acid®2 BunsekiA}g]
55 A& AHS¥ch Hdete=iE 2E|W 22 9% sample agitator:
SupelcoAl HEE AM&steich 7lA32unfEdelm|= HP7673A automatic sampler
7} %2 Hewlett PackardAb2] HP5890 seriesII& Al8-#ic). & EZq =3
= %% headspace sampleri= Hewlett PackardA}2] HP19395A model & A}-2%ic)
kd 2| cfAlabE e B4 L Watersil HPLC B00E solvent delivery system,
Z&7& W detector Waters model 4842 Alg3ich al¥e|zle $hqd MF550
% ohsy iR E Al

. 712 £ejde] By
71% £€|3lo] ZFE Tageizte slAISniE Dzl g vlo|ge] A o|F
B} ®i4 | nlE 7153 agitatoroll A 1A]ZH B¢t g3 stech whabg 2o 1 ol
& Jt232niEOstme] st i3 B AVS fsie] s=|ky Af

—- 7 =



W W il A FUS AR L WHoE £HUCE Tl2AE
nfE2z}u]] EMEAL thE3 Utk WEL Hewlett Packard Ap2] HP-1
(100% dimethylpolysiloxane gum, length 25m x i.d. 0.32 mm x film thickness
0.3 )& AHgstglen| H&rzle EFolH ZH&7] (Flame Ilonization
Detector )& AMg3ieict. TH =& W0 = ¥2, A2FYfe FE79 2=
t Zz} 180 =, 200 =8 sjgch

th. €F LEjde] £4

Ad¥as £743 "de ZHEE headspace Hio|o] YA st
acidium citricum dextrose®%& 7l8le] FHMAZ H R mZEAS
isobutanol &% & 71§t & gas-tighed septun3} aluminium cap 22 vizi§ 3}
gt Al2elA 5 E5¢t rotatorofd 2z 4eo|F H thermostatic bathe] Y3
70 EoflM 20 & Fol F}2#ic) Headspace?|3]| 1 mlE 7lAISnE )= 2
ol sfaict, 7tA32ulETI}E oven temperature:= 75C, HELS 10%
Carbowax-20M(6ft length), Z&7|:= ER|2HAE7|(FID)E M8l olF
oz AL7tAF AH2gon §42 30 nl/minE Sheir)

2}, k% mandelic acid G creatinine2] 24
A2 2AE AP Hol&4E 715t 20 v} EHF F 3000 rpmoflA
10 B3 4 £esled ¢% EA3te Ad §LE& AAsGch  A5d9e
mandelic acid &3S 2|3 HPLC U creatinineZ2 3 & 2|8} =5 AzlstE d7]e]
ZA= #tgch  mandelic acid 24§ 9% HPIC =L tle3} gl Age
SupelcoAl2] C-18 Supelcosil 25 cm x 4.6 mm x 5 pm I 5Z2] pre-columng A}

€3ldon Y 5+= 35 CE 3%t Z&E7]+= W detector® 225 nmof| A &

-8 -



Azl oo o542 waterimethanol: acetic acid = 90:10:0.25 {(viv)Ee=s
&2 1 ml/nin® gt %3 creatinine2 Rocheals] =lEAzletlsdz|E
Al-g3te] &Fstdch

4. A=A YN

24 SPSS /PC’ ZEEIYUE ol&dlgen 7|F, ¥F A H=o aF
g4l == Kolmogorov-Smirnov HYE AFE o FFEES stz 7
F 2t == 3 Zo] oz} o EMsdnl. €F 5= 4 23
FEC VIFsEY ATBAE E4%da, 2F WA wid «lFH[E I
BlRtE, 2F713, 5Pl ulel EAHEME St



1, 2 3

ZA} tfdzhe 2dE 2Elde] HEFE 6 7 A3 223} 60 B ol
4oz siglch Bob € AMIAL ReEldfe EXsEeleAHE $2F o] 88}
of 2HEal Hmel FER Fo FRP(FE|ZEHEelAE) MBS A2 Ald Aol
AR AMEHE ExsEd2HE +28 E/FE Il nERERE A3
st At Felolch  Dof EARIAE JHEAMES 4% HYsE A=s17] g 7
flEd S T2 EVLAE SXHEYLEHE 2§ Yo AR W= 3y
& 3te AldAeldetl. F ARAE 2E|dR:ni§ FelAEdoR st 3
Yol Table 1),

Table 1. The process and type of using styrene,

Factory Process workers type of using styrene
A Bathtub making 10 Unsaturated polyester resin
B FRF{Bumper ) 16 Unsaturated polvester resin
C FRP(Septic tank) 13 Unsaturated polyester resin
o] Transformer 9 Unsaturated polyester resin
E Transformer 3 Unsaturated polyester resin
F Polymerization 9 Styrene monomer
60

T i



ZAb cigdate] dutd Hd& B A7 29 B, A7 31 Beldn dF
HWEE= 20 of <1371 21 H, 30 ci7h 13 B, 50 cf7} 175l FF 2R
Zbe 1 d ozt 22 &, 2 d oJuf7t 10 © 2-5 do] 14 H 5 d o|Ado] 14
olgict. 22 F& ZEAE FEL 3 sl 14 B 22AME= W £F 10 ¥
o= 7 B2 4 10 F ol &FF stn gich Broca& o &Y H|uEE
-10% ©]&}7} 7 W, -10xefM 0%} 18 9, Oxefd 10%7} 19 B, 22|51 10% o4
o] 16 He]githTable 2).

Table 2, General characteristics

Sex male 29
female 31
Age - .28 21
30 - 39 13
40 - 49 9
o0 - 17
Working - 12 22
duration 13 - 24 10
2h - B0 14
61 - 14
Smoking Smoker 22
Nor-smoker 38
Alcohol None 39
less than 10 bts 14
more than 10 bts T
Obesity - 10% T
index 10~ % 18
0 ~ 10%= 19
10 16
Total &0




2. AU 718 LE|WSE X

2@ 715 2E|dS B FEE(K-S 2=0.720, p=0.678)&F 3l glgde
o, 7|88 F HE& 8.16 ppoo] gl AAL7} 29,38 ppn, B7} 13.28 ppm, CAF7}
6.67 ppm, DAF7} 4,80 ppm, EA}7} 5.83 ppm, FARZE 2.10 ppnoE $2|703}Z e}~
HE A=z A2l BAelM 52 FEE 243, E2EUS PN g
< olF S #EF EcHTable 3).

FEUA o3t UL 2=z} 195 At 4 B 718 22418 22
e 4he FFEE(K-8 Z=01.176, p=0.126)& 3}z 9oon, HFFEEE 0,519
g/g creatinine®] gl A4l 22171 0,910, BAIZE=}7} 0.619, CA7} 0. 180,
DA}7E 0.895, EAR7F 0.053, FARZ} 0.0402.2 Hz2| 73 SelAele =5l A2} B
Ab 223 FRAHE A Zshe DAL 2EAN B2 EE Byd, EiEde
Watts AP Z=2Ahs ol 42 BEF R9itHTable 3).

UL ANEY Ar 2= ZEUA ol3lE U 1582 28 357
e 2E|¥E FFEEK-S 7=0.979, p=0.293)F 3z glglen, FZeEE
0.199 mg/Lelgl=dl, BAF Z==2}7} 0,278, CALZ} 0,108, DA}7} 0,165, EA}7}
0.335, FA7} 0.1332.2 f2|7Egelag S ARt BA} 28218 AFAE

£tz EA 222N 52 =8 24 cHTable 3).
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Table 3, Results of Styrene in air and blood and Mandelic acid by factory

Workers
Examined B.D.L.” Analyzed Mean+S.D. (Range)

A 10 0 10 ?29.38+2.14 (8.89-77.81) ©F=8.9331
Styrene B 18 0 16 13.28+2.53 (3.03-46.60) p=0.0000
in c 13 0 13 6.67+3.21 (1.05-30.76)
air D 9 0 9 4.80x3.16 (1.97-38.52)
E 3 0 3 5.83+1.37 (4.11- 7.58)
F 9 0 9 2.00x1.90 (1.08- 6, 48)
60 0 60 8.16+3,41 (1.05-77.81)"
A not examined F=3.9826
Styrene B 16 3 13 0.278x0,184(0.050-0.640) p=0.0104
in cC 13 3 10 0.108x0.030(0.067-0. 158)
blood D 9 7 2 0.165x0.035(0. 140-0.190)
E E | 0 3 0.335x0.116(0. 209-0. 437)
F 9 2 7 0.133x0.073(0. 040-0. 260)
50 15 35 0.199£0.146(0. 040-0, 640) *
A 10 0 10 0.910x0, 499(0, 227-1.600) F=6,2325
Mandelic B 16 3 13 0.619x0,401(0.110-1.220) p=0.0003
acid in C 13 1 12 0.180=0. 200(0.016-0.690)
urine D 9 7 2 0.895=0, 318(0. 670-1.120)
E 3 0 3 0,053x0.012(0, 040-0. 600)
F 9 8 1 0. 040
60 19 41 0.519%0. 472(0. 016-1. 600)

+ B.D.L. (Below detect limit)

# Arithmatic mean and standard deviation
% G, M, 26,5, D, (Geometric mean and Geometric standard deviation)

- 13—



3. 71§ 2|3 aF 7did 4 @5 L] AA

718 2°eld wxet 93 wdite] pEelE & ABBA(r=0.6369,
F=39.587, p=0.000)& Eeo|i 3lden 7|F 2E|d 5= 50ppmo] 3F3lE= 23
chedeabe] =% 0,890 g/g creatinine)o]QitHFigure 1), 7]%& Zg|d &
& 8F LE|de pEobe 2 ABTA(r=0.6371, F=33.483, p=0.000)F Ko]
3 ggen 718 £E|d = S50ppeo] P EF 2E|HY EEE 0.434
mg/Lo] AtHFigure 2). 7|3 2| FE8 23 nixits] FE& 4T4gel ¢

¢lcHFigure 3).

1.6 = : -
E‘ 1.4
=
E 1.2 ™ - =
o = =
o | .
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5 0.8 = =
E n = [
T 06 =
w [ |
£ 041 =
2 024 oo 0/ 0T eag .

" ]
| -
ik ; . : : : .
a 20 40 &0 80
10 30 50 70

Styrene in air{ppm)

Figure 1. Relation between air styrene and urine mandelic acid



Styrene in blood

Hippuric acid in urine(g/g creatining)
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Figure 2. Relation between styrene in air and blood
3
[ |
2.51
|
2- =
- [ |
154 ™
|
1-m
-
‘i‘ - - = [ | ]
0.5 ) ™
B T - -
L= = s
gﬂ : LE N . . : =,
0 20 40 80
10 30 50 70

Styrene in air(ppm)

Figure 3. Relation between air styrene and urine hippuric acid
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4. 9.5 WAt darg vnE, 59 4 2571334 34

23 ghdad ciabE(ujdgtejdedSa) 2 utier §48, 257|0] Z
+E Ztash= AP gdoL) EAHOE FoFta|= otalthTable 4). ciab
2 2550 UgETE F5tE 3 BAHLE {251 cHTable 4, Figure 4).

Table 4. Urine mandelic acid excretion ratio by ohese index,
working duration and alcchol consumption.

ltem class workers UER"
Obese ~-10% 7 1.09%1,314 F=1. 435
index -10 ~ 0% 18 1.11£1,.379 p>0.05
0 ~ 10% 19 0.83x1.016
108~ 16 0.39X0, 506
Working 0 -12 months 22 1.03%1.346 F=0.672
duration 12-24 10 0.85%0, 895 p»0.05
24-60 14 0.82=*0, 966
60- 14 0.50%=0, 892
Aleohol None 39 0.63*0, 813 F=8.710
consumption 0-10 bts 14 0,650, 816 p<0. 01
10- bts 7 2.27+1.822
60 0.83*1.090

* UER{urine mandelic acid excretion expected ratio)

- I§ =



Urinary excretion ratio(Obs/Exp)

¥ 20 ' 30 ' 40
15 25 as
Alcohol consumption{soju bottles/month)

Figure 4, Relation between alcohal and urinary excretion ratio
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v 1%

2e|de] F4= FE ZFI|Z o|Folx=d(Astrand, 1975) £7fo] EE
F4= & (Dutkiewicz2} Tyras, 1968: Berode &, 1985), I|HE E¢ F4=
dridos Hel 2e]d F4EF JA5] slsidE DY BEIYCHE BERY
T %go| ZzpHo|rhBrooks, 1980). widE Y¥7t TEES Tl vidEHIT oy
22 =8 B3] 85%7} mandelic acid®, 15%7} phenylglyoxylic acidZ sjd¥
CH Bardodej & Bardodejova, 1970). £€]sl2] &4 A& ol wjde 2Adzs,
T3y £, ALY E=AE Y SF(Filson et al., 1983)o] 32 L=
tix gtch(Cherry & Gautrin, 1990). o5& |8 cfAl7} £245F AAA
Sl we] wAgcia sdct.

LE|de] F2of 23] Uehtes AZA F42 2=y LE|dE FUYE
of YA E FFAUFAY oA Fdo] Uehti, zgFos FEEUE e
sealts] w2 Axas] 52 S4te| uebdth  Lorimer et al, (1978) of
oot 2Ejd F2 ZEAelM HE wEJF 718 1) £8, ojAe 2) A
o 2234 3) 37lE FA(1E, HE, FRUUR) 4) HEIA U= HE
FaH o] 1% o]4}) 5) R & AFFA 6) GGTY o4 Fol Uehdriz
ol 2R ot 1) A F71 2) 66T 71 3) ARAESESY
£ 54 2ozt dlgicia st

2E[Hof 23t FFAFAY g8 V3] dHF=T 9=, Seppalainenzt
Hakonene 2% whdle] abo] 0.7 go/LE 238l Z2ajelld 2 o3l &=}
Bt} &2 EEGY o|4h& BEusta qlrh ol vig3 ibof A= I FEEE

— I8 —



30 ppno® B 8tT ¢lrh(1976). Edling & Ekberg(1985)&= #ale] Ao &
52 110 ng/w’ o3l F4 AFBFUE ol4ke gt stgch  wet
A 299 F Aziciue|el F7tel RdelMe 71F HESESE 20ppmlE 3a
glch, &y, Triebig et al.(1989)2 100 ppmd] FE=7IA]= AE|d F2of 8
3 S4B A ofE Futd ¥ F4 g=rtz 3tz glch

Husain et al.(1980)2 SEA¥elA Holrd Mi0e] EAY Z4LE BUsig
3 Arfini et al. 2 AE|(1987)0] REH A4 ZEAE ZAR Fz €A
FE7t wsteA EEE Fu|F AAYria Easiect  Checkoway(1992)= o
2= ®43 32| ponoamine oxidase type B(MAO-B)2] MHEE AE|dof 2jgh 4l
AS4E B KSEY X EE S 4 Qria B3 gich

TxAZAY F4U AAAE S=e isidE ol7Ae] l=dl Lorimer et
al, (1978)0] YUXAZFAL £zo] a7} glckz  ¥hHd, Rosen et al. (1978)2
2eldl FEHE ZEAES F2P50 ot FES AABAESES S
Az BEY ol wAsAE Estdciz stk 2@, o Cherry &
Gautrin (1990)2 2E|d 2 Fxof mel AAAEL=e] HEJ] QIfE B3
ShaL oled 70 Fe Wl 22AFY YRAMAAEHEE 2AME F2} 50 ppeo]
Stell = 23%, 100 ppm o[4tell M Tixofd ZZAUAAE %59 A7} Qriz
B35t oy $3EE A4 F FRUFAL 4= Halsjcin sedct. o8
< S5 AL AL EAH Fuche 22 2T 0] 32 v L2
ABAE H4 4 F ofe] U5 1F20f & Y=t shyct

£€E|3le] F7F chatabEel styrene-7,8-oxidel= A EE oM wdetadolglrt

= E3x glon, F4AHolE F7MZ 4= drke REIE  2chRome,

= dFolde HgdF 2elde] F2HE 671 Alg A 224} 60 H& iy

— 19 —



22 3tgich.  Bet C AMAE Reldfet EEHERMAHE $A& o] &3}
FRP( 2| Z &g etas g ARdte AldAeldn ad3de EEHEoAHE
T2t E7HRE EYUSA nlERZE Aaste AldAelgdrl. D} EAME AL
ZHEAHES £8P U7E AH2317] 23l FelZdE #HL HUrIE EXHE
2HE £2AE 9 AR F1E FAPE e AlgdFolglch F AldAe &
ElfiR & Ze|2e|doZ gdste Al Agolgr],

2|2 H2= RelFEEelcdLuHE £2E g Yo wo] Z=F
ALoglch feldfel 94 £AE $F $F =it AHelM w2 F=5)
o] oz glct. ol RFaZEE A A2 $2tg] IHelM o 20-300
prn FEo] Z2E 3 griz = Ba% 9lchH Rossavainen, 1978). gfuksiw
EEHF T LEHE £2s FYVELE & 40x2] £AE]H BrenjE T§isla ¢
3 10% o]ide] F7] Fo2 FUsH] wEelct. £ dFolME fHstEe
S H2dhs Al S2AHE] B2 pEo] REFHI glgch. 4k, A
Airolt S421(PS, ABS, SBR)olAMe 1-20 ppn HE o] AE|de] ZEgtizn
Shitl (Rom, 1992) & FFojM ZAMH AldAelME YEE AFEI=E oj43}
of T 2A53F AFelMd 2E|dRnp§ F¥ste HFH2E JEFEEI 10
pems 22| ofo} o]t FAHM LE|Hl FE& mogt o2 eyl

HEUA o8l=2 U2 223 19 B8 A2 4 ¥ Z=AEY 25 wdat
= FFEEF sl glgden, HFE=E 0.519 g/g creatinineo| gt Axl 2

Z2}7} 0.910, BARZZ=}7} 0.619, CAb7} 0.180, DAF7} 0,895, EAF7} 0.053, FAR

[>

13

7t 0.0402.2 Fe|ZetEelAR g HRhs A%t BAl 2ela A%HYrE A=)
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