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A Correlation between Urinary Methylhippuric Acid and Hematologic Finding
and Urinalysis Index due to Xylene Exposure

Won Gun Lee', In Sik Kim', Sang Sun Kang® and Sunghee Hyun""

'Department of Biomedical Laboratory Science, School of Medicine, Eulji University, Daejeon 301-746, Korea
’Department of Biology Education, Chungbuk National University, Cheongju, Chungbuk 361-763, Korea

This study was performed to investigate the urinary methyl hippuric acid (UMHA) excretion among aircraft

maintenance workers exposed to xylene by examination of blood test, urine test and biochemical tests. Study subjects

(301) were divided into 2 groups; non-exposed group (n=123, who were not exposed to xylene), and exposed group

(n=178, who were exposed to xylene). The average of blood level and MHA level was normal. The y-GTP level was
35.5 TU/L (45.7%) in the exposed group and 27.9 TU/L (44.7%) in the non-exposed (control) group. The proportion of
total cholesterol (TG) level higher than 150 mg/dl were 34.3% in the exposed group and 21.1% in the non-exposed

group. These results were showed statistically significant difference (x* = 6.10, P<0.05). Other items showed no statistically

significant differences. The results of urine tests were no statistically significant differences in protein, occult blood and

glucose level.
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71841 AFE LEAFEA A AREZe] vid A
Hor S7F Ha vk Al F71eAl=A WAl
UL ARSE o, wlAle] 73 FEEW =
715 FEFE Fol ANEFINE, WEgy F A%
Z8FNE dol= A 2T} (Inoue et al.,
1983; Kasahara et al., 1987; Richard et al., 1989). <ol H]
WA EAgo] AL EFdly A ARgRe] FTtE AL
Qom, ol HAFsta A FEAEY AYH == 7]
3|7} “}O}X]j_ 21T} (Hanetal., 1993).

SANe el stAx Ao FE meta(m)-,
ortho(o)-gl— para(p)- 37F4] ©]/dA7} Ale] Qlar gk e
HlAlo] 10~50% HeI= E3= o] ATt (Zenx, 1994). A4
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9] 40~65%= T STARS HE F5yo] NS up
g} Ao FAE I URE w B 95 HE3t
of FFE7%E gt AR F5E AW 95% = HE
b At FE R, 1~2% xylenol FE|E H3Eo] @7
AR E ) 5% HRRS SE 7|4 AlA T (Nise, 1992;
Zenx, 1994). tif-o] wgntzite] JHiE Q2 wjd
Bg, g4 FRAREA Hgnbzite] F2 o] 85
I Y (Lauwerys and Buchet, 1988; Cho, 1989). ZLA1#
shah A B Eekay AlE, A, ks, ?z?
5, T75A, dFAFA, 983l 2ol A o]9el =
HRIE, 2}, &3 AHA 59 ﬁxﬂf’n ol 4&5};}

I

717P E%E e I ?871% %%, ﬂ@‘%ﬂé%
doFlt} o] yol| ke ofradal, 1k B Al &4t u
7 A 2¥7)s GollE frdeke Aow deA ot
(Bush and Nelson, 1977).

Seluet e SAlel ofshi 20001l S %
At g 22 F 124,510 (AR 14.7%), 20013
o 117,158 (AR 15.8%)°] F7]&Alel B3k E4=
ARRAGS digrom o]= {7]8A4 T2 LEA7) v

ol = T
A wrh= 28 AL 9Tk Kim (1978)2 AU 234}
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NA AL & AMAATE A IEAES B
TR Haskglom, Hg Jeong T (1991) H3Hr7
eF FEAA O] WA 5 AT ) 84K
7} 7FA%ktlar 54919 ™, ALT (alanine aminotransferase),
AST (aspartate aminotransfer-rase) 52| 7171 A|FEo°] A
3RS ol A izatol] Hlsl frelshAl Ektkal ®als)
AT} (Seij et al, 1987). A& Alebd RAY Al
o oA s A duk A 5 5 WHE T
<= (White Blood Cell, WBC), &7 4= (Red Blood Cell,
RBC), &4~ (Hemoglobin, Hb), 784 %] (Hematocrit,
HCT), & AAF [ (protein), =9 (glucose), H3
(occult blood, urobilinogen)], 7+71°s #A} [AST, ALT, y-GTP
(gamma-Glutamyl Transpeptidase)] = T 5o o™, 1
S Ul A F718Al e 2EAA 5 A%
cke] A WA o R A9 HFAoR olF
oA gkeh

o %

& we adE daresn du,
f 3T 37 A FARE FRrew 7
A

9ele) AAAE 5 eiedehacite] & % )

|

o S AAMEHE o] 9ol platelet (PLT),

glucose (GLU), total cholesterol (T-CHO), triglyceride (TG) %

/1\_]7]% A1 blood urea nitrogen (BUN), Creatinine (Cr),
i 371 ARG B A7) Q] EApEe] 7

kel 012 QEe) A|EARE Agshad st

A4 U e
A4}

= 47 A
iwo} u} XJZ}%—EOE?

A RS S

BT84 A
(55 ABADHE olgste] A, 49| HAY, T

PN
T g
58 52 selsigon], vardAs QAR5

RN E A 2 Faar]

HEE olgale] AAT} 1T 719l 9l
= Alglsteit,

rlr
>

2 F Wkt s 24

8 AFH A T w7k sART gl
A 8 AEE 32 TR 108 843k, 3,000 rpm
Al

2}

oA 1087 A g Foll AF 2 mE FHske] AL
s AA A ZulE 23] (HPLC)S! Shimadzu (Japan)At
9] LC-10A (LC-10AD pump, SPD-MI10A Photodiode array
Detector, SIL-10A Auto Injector) S ©]-8-8Fo] 543} t},

K

Mssts

i
M
ML

M
12X 218 AR A

SST Vacutainer tube= 5.0 mlE
2 A

Yo7 r E} Al & ol &
Adsto], A2elA 302
Z1 5, 3000 rpmoll A 103-7F LAE ?46*
ol &3 0= AST, ALT, T-CHO, BUN, Creatinine, y—GTP,
Glucose®} Triglyceride® OLYMPUS AU400 (OLYMPUS,
Mishima, Japan)2 2 Z743}3th dNHAE -84
5.4 mg (EDTA - K,: Ethylene Diamine Tetra-acetic Acid)”} 3£
Sl Vacutainer tube®l] HE 3.0 mlE APslo] E33F &
W, AT 7, A A ¢ 55 239
Aut HAHALS Sysmex SE 9000 (Sysmex, Japan) O 2 =
Aotk 8 HAks AMEAE FE AE A &
Al % 30 ml =5 ANFH 3 Urin-stix (Y D strip)E ©]-8
3o proteins, 78 AAF= Uriscan Pro 11 (YD Diagnostics,
Korea)E ©]-8-3Fe] S43}30t)

SH =M
ZAA R E BE Akse] A4 242 SPSS 120

]
=S
A ZEamon RS EREe A3, @
Q)
=

o M Hr rm o}m
I
MOAT ik

SRS om,
2t hzaite] fod A2 rests AL
AN A 0] M AAAEE PtestS AAIBFATH

24 _p_l_
AR MRS IOl £
AFNIA S BT 8A0 g A =g H
T &E7] AGe] (EAgNE R EEX} 1788 22
TOoR wZHXA| G AV AAF 123HS ERToR
IQitE F27 3 dl2d BT B4R HadHe 12
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Table 1. General characteristics of all subjects

Workizng duration (years)

(yéifs) ' (%) duntion Avaegrzge (%) ~5  5~9  10~14 15~19 20~
20~29  33(268) 51428 247 +26 50281 27 17 6 0
30~39  35(28.5) 104 £43 3B7+25 630382 9 18 29 12
40~49  31(252) 172 £ 61 440 +29 39219 | 3 10 9
50~ 24(195) 271 +47  s30+23  21(118) 0 0 0 3 18
Total  123(1000) 124 +82 357+ 96  178(100.0) 37 38 45 24 21

TControl group, *Exposed group

o] 3574, thxire] 380ME BAHOR FolakA o
UATE jzro] o EUT

Z2gol dE E¥E 2007 509 (28.1%), 30tH7}
687 (38.2%), 40th7} 39 (21.9%)°] A& YR,
izt A% EXE= 200071 339 (26.8%), 30th7t 35
(28.5%), 40th7} 319 (25.2%), 50tH7} 24 (19.5%)2] <=
MZ Yebdt) F o 25 20th e} 3007 vl E@gke)
F ZEJo| Ay 25 Jd5E 12449 o)A, S5
2 10~140] 45802 7P weokom, 5~91d 387
5 w|gho] 379, 15~191d 241, 20d o]/do] 2178 9] &=
Mz FxEo] e o E LERTE (Table 1).

o1zi0f| wE YN

oo

K|z} HEobedte] H|W

Z 72T y-GTPE 40~494] oAl 4t 46.7 UL
2, 20~29M7e] Ht 299 TU/LKEY BAsHH o2 &
OJ&HAl YT} (P<0.05). Glucose= 504 ©]4-e] Hit
101.1 mg/dIZ, 20~29A17"9] E 1 91.9 mg/dlHt} SA 8}
Koz FolsHl EUT (P<0.01). Creatinines 30~39A4]
o] 1 1.03 mg/dlZ, 504 o]T2] H 0.98 me/dl
Hoh SAgH R FoJstA EkTt (P<0.05). T-CHO>
40~49A41- (Bt 2024 mg/d)T} 504 o)t (4t 1954
mg/d)©] 20~29A4172] F 175780 A oZ F
ol&HAl =T} (P<0.01). Triglyceridet= 40~494+, 30~
39415, 50tH o] dste] o 145.4 mg/dl 2 139.7 mg/dl,
134.1 mg/dlE 20~2941" 98.8 my/dlHtt EAgH o7
frolat Al E=9kth (P<0.01). Hematocrity 20~294 -}
30~39A41- Hitol 46.1% ZE 46.0%ZA, 50t o]/dto]
Hat 44.8%H T} AR §-25H
RBCE 30~39A41 3} 20~2941-2] HetS 22} 505 <
1018} 5.07 X 10%ulE 50T] o)At B 40~ 4942
Bt 479 X 10°uRT SATH R FolAdo] =%
(P<0.01). AST, ALT, BUN, WBC, Hb, PLT¥} =€lwu}iAko]

=9k} (P<0.05).

A5 Aol wep FASA O Fofg Afol=
(Table 2).

i zoll Al GLUE S0th o)t 3t 103.3 mg/dl %
40~49A)7 Bt 100.4 mg/dl= 20~294 1 93.6 mg/
diEt} AT o2 FoakA FA*T (P<0.01). BUNS
40~49A1 Hk 14.8 mg/dl 2 50t o)t H 143
mg/dlo.Z 20~29M47 H 124 mg/dlRY FAEgH o=
FrolahAl E=UTh (P<0.01). T-CHOS 50t o] Ak, 40~
494, 30~39A41-0] it 193.3 mg/dlE 20~2947 &
Tt 172.5 mg/diEot SASTH o= foshA =okth (P<
0.01). TG 50th o]l 20~2941* Ht 100.1 mg/dl
Hop SAA R o8t HUTH (P<0.05). RBCE
30~394x% 1t 5.08 X 10° plo] 40~494)t H 4.87
X 10° B BAGH R FolahA] =Tt (P<0.05).

e nbi ik ool Al HEE A %o, AST ALT,
y-GTP2} WBCS| 7%, SATgH R FolalA]= AR
A= o] ‘“‘OW’“E 7k 3ol A Cr, WBC,
Hb, HCTQ‘r PLT®] Z--olli= AR S7tl mebs] EA8
Ao ol 2ol 7} ATt (Table 3).

;AT

I

270 t=ae| HUAAL R HIE 0= H| W

y-GTP+= = M9] ¥ x]+= 355 UL, xae] 3
XE 279 IULRE Z&20] gz Brf 4402 &
3k zFo]7b AT (P<0.01). WBCE Z2T2 H A
6.75 % 10° pl, 2] HAFA = 642 X 10° plo2 2
2ao] izt B SAF R Fofg Aol7t Ut
(P<0.05). HCTE F239] HA A& 457 + 2.1%, U=
9] HE A= 447 + 23% 2 EZT0| R Hu B
Aoz §23k 2oz} AU (P<0.01). PLT= Z2
o] BEA = 2504 + 528 < 10° pl, o] Hx=
2355 + 46.1 X 10° pl o= ZZto] i B} 547
o2 o3 zkel7t AT (P<0.05). MHAS] %9~ %2

A e lo 4

P
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Table 2. Hematological characteristics and urinary methylhippuric acid in the exposed group according to age distribution

Age (year)
Ttems 20~29 30~39 40~49 50~ . P-value
(n=50) (n=68) (n=39) (n=21)
AST (IU/L) 231 £ 6.6 241 + 83 267 + 114 23.1 +42 1.594 0.193
ALT (IU/L) 232 + 124 268 + 19.8 282 + 19.6 223 169 0.930 0.427
y-GT (IU/L) 299 + 21.8 340 + 267 46.7 + 374 32.6% 202 2.966 0.034"
GLU (mg/dl) 919 + 8.1 96.7 + 10.3 978 + 113 101.1 + 11.2 5.070 0.002"
BUN (mg/dI) 128 + 3.1 12.8 + 28 136 + 34 135 £ 29 0.774 0.510
Cr (mg/dl) 1.00 £ 0.1 1.03 £ 0.1 1.02 £+ 0.1 0.98 + 0.1 2.776 0.043"
T-CHO (mg/dI) 175.7 £ 30.0 1883 + 274 2024 + 382 1954 + 383 5.383 0.001”
TG (mg/dl) 98.8 + 68.1 139.7 + 772 1454 + 629 134.1 + 535 4478 0.005"
WBC X 10l 6.62 + 1.5 691 + 14 6.74 + 1.5 6.62 + 1.6 0432 0.730
Hb (g/dl) 16.1 £ 09 160 £ 0.7 157 + 08 157 £ 0.7 3.257 0.053
HCT (%) 46.1 £ 24 460 + 1.7 452 + 2.1 448 + 2.0 3.098 0.028"
RBC < 10%pl 505 + 03 507 + 03 479 + 03 479 + 03 11.098 0.000™
PLT X 10%/ul 2483 + 49.1 250.0 + 414 2577 + 764 2425 + 422 0.427 0.734
MHA (g/g) 0.123 + 0.09 0.151 =+ 0.1 0.135 + 0.1 0.150 + 0.5 0.927 0.429

AST, Aspartate amino transferase; ALT, Alanine amino transferase; y-GTP, gamma glutamyl transferase; BUN, Blood Urea Nitrogen; Cr,
Creatinine; T-CHO, Total-Cholesterol; TG, Triglyceride; WBC, White blood cell; Hb, Hemglobin; HCT, Thematocrit; RBC, Red blood
cell; PLT, Platelet; MHA, Methylhippuric acid

T, means + SD; *, P<0.05; **, P<0.01

Table 3. Hematological characteristics and urinary methylhippuric acid in the control group according to age distribution

Age
Ttems 20~29 30~39 40~49 50~ . P-value
(n=33) (n=35) (n=31) (n=24)

AST (IU/L) 224 £ 93t 249 £ 10.0 242 £ 9.0 251 £ 5.1 0.601 0.616

ALT (IU/L) 19.1 + 8.0 249 £ 114 231 £ 95 23.8 £ 87 2322 0.079

y-GTP (IU/L) 215 + 17.6 27.0 = 19.7 314 + 242 334 £ 209 1.926 0.129

GLU (mg/dl) 93.6 * 6.1 955 + 62 1004 + 9.9 1033 + 13.8 6.844 0.000™
BUN (mg/dl) 124 + 22 129 + 24 148 + 3.0 143 + 27 5.770 0.001"
Cr (mg/dl) 1.03 £ 0.1 1.01 £+ 0.1 0.98 + 0.1 1.01 + 0.1 2.246 0.087

T-CHO (mg/dI) 172.5 + 28.1 1933 + 306 204.0 £ 33.6 2049 + 29.0 7514 0.000™
TG (mg/dl) 100.1 + 443 109.4 + 584 129.1 + 70.1 1408 + 67.7 2.709 0.048"
WBC < 10%/ul 623 = 1.0 642 £ 12 642 £ 12 667 + 14 0.579 0.630

Hb (g/dI) 15.7 £ 0.8 159 + 0.9 15.6 = 0.9 158 + 0.8 0.669 0.572

HCT (%) 444 £ 2.1 45.1 + 24 444 £ 23 450 + 22 0.861 0.463
RBC X< 10°/ul 494 + 03 5.08 + 0.34 487 £ 03 489 + 0.2 3.100 0.029"
PLT X 10°/ul 238.1 * 374 2325 & 452 221.8 + 445 2540 + 55.8 2.353 0.076

MHA (g/g) 0 0 0 0 0 0

AST, Aspartate amino transferase; ALT, Alanine amino transferase; y-GTP, gamma glutamyl transferase; BUN, Blood Urea Nitrogen; Cr,
Creatinine; T-CHO, Total-Cholesterol; TG, Triglyceride; WBC, White blood cell; Hb, Hemglobin; HCT, Hematocrit; RBC, Red blood
cell; PLT, Platelet; MHA, Methylhippuric acid

f,means + SD; *, P<0.05; **, P<0.01
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Table 4. Hematological characteristics of blood and urinary
methylhippuric acid

Control Exposed

Items / Group (n=123) (n=178) P-value
AST (IU/L) 241 + 87 243 + 84" 0.860
ALT (IUL) 227 + 97 257 + 168  0.053
y-GTP (TU/L) 279 £ 209 355 £ 280 0.008"
GLU (mg/dI) 97.8 + 97 96.1 + 104 0.164
BUN (mg/dl) 135 + 27 131 +31 0177
Cr (mg/dl) 1.00 £ 0.1 1.01 £ 01 0299
T-CHO (mg/dl) 1927 + 328 1887 = 333 0304
TG (mg/dl) 1180 *+ 615 1288 = 712 0.161
WBC X 10%ul 642 + 12 675 £ 15 0032
Hb (g/dl) 157 £ 09 159 + 08  0.187
HCT (%) 447 £+ 23 457 £ 21 0.000"
RBC X 10%pl 495 £ 03 497 £ 03 0626
PLT X< 10%/ul 2355 + 46.1 2504 * 528 0.012
MHA (g/g) 0 0.139 £ 0.097 0.000”

AST, Aspartate amino transferase; ALT, Alanine amino transferase;
v-GTP, gamma glutamyl transferase; BUN, Blood Urea Nitrogen;
Cr, Creatinine; T-CHO, Total-Cholesterol; TG, Triglyceride; WBC,
White blood cell; Hb, Hemglobin; HCT, Hematocrit; RBC, Red
blood cell; PLT, platelet; MHA, Methylhippuric acid

T, means + SD; , P<0.05; ", P<0.01

M

FHAE 0139 gg, WET HE 00 ggo 2 E2
o]t Wk FAHOR fofgk Abolrt Tt (P<
0.01). T3+ AST, ALT, Cr, TG, Hb¥} RBCE Z 20| tf
Z—T’— HE} l-:olx]u} 57;”7(—10] ./]/‘éf_)_ H}\Oiotq GLU
BUN} T-:CHO+ WZio] Z27 Wil YA 5A14
SO 2= ot zfoli= fIUT) (Table 4).

29| daletx ZAL H|W

8 AARRL Ak BAY AleatA] oA <=
A 12 ARG A HHH o7 o] &%= Urin-stix (YD
strip) AAPH S 2 protein, occult blood9} glucose2] 371
ol disl A= 3
23 tizte] 7EA R Uro] dEeinh dE e
735 14 o)) Hlgo] ERTME 4.5%, thEtolA
= 3.3%3.2™ Bloode '+ ©]e] H]Eo] EZ2T 2.8%,
2T 24%%2 YEFSI, glucosed] A= '+ ©]49]
Hlgro] F2roll M= 34%, tlErol s 1.6%%E Hebsk
o prtest? S AAISH A3} protein, occult blood2}
glucose®] 3714 EEoA] FASIH R {28tk Xfel7}
AT} (Table 5).

jow, oo o3ad BEE E

Table 5. Chemical characteristics of urine

Control Exposed

Item Criteria (%) (%) F  P-value
Protein <x 119096.7) 170(95.5)
1.177  0.590
> 1+ 4(3.3) 8(4.5)
Blood <* 120097.6) 173(97.2)
1.095  0.642
> 1+ 3(24) 5(2.8)
Glucose < % 121 (98.4) 172 (96.6)
1.785  0.698
> 1+ 2(1.6) 6334
Total 123 (100) 178 (100)
.

FA-e] g F718AS} 4T A8 doFowEH,
SRR 17 e dod o |
o= o]l B8t vEE A dEd FrpE A
% A% AL T} (Ogata, 1987; Cho 1989; Sakai et al., 1989).
Ao Al A F 2w izt B 200, 30t7F 7HE
AR A Awde] vl R fARSEAT) ol st
AL 200 ZHH] Fe wle] W Yoot - AT
Ao g Age] o r Ao o]
7] wimd Zlolet dkd) F2te] SRk
14:39] vgo] AH oz A veptom, Aol St
s 2F7IRE Skl

A A4 T2 Al & 5 Hgrbeite] AES
A BUE# 7152 15 gg o A3kl T} (Aerican
Conference of Governmental Industrial Hygienists 1989). -
AT Al FEate wEnkite] HiAlE= 0139
g/g or® 7]Egk Bup wekorn dgixdtoM s HEHA
2F9kIL Sakai 5 (1983)2] 17+ Ao} AX|3F3ITE. Choi
5 (1995)9] AFollA Badk Z27e] wiEnlwAl 0.627
glg or. FERT U] W& Ail= SRS mEA Lo
A5, BT 9 3] AAde] o R 1%k Alolet dh
Aoy & A7 AaelA yehd FEa9 dixate] g9
S AL Bl Agskehs AL Aol 7h HRe] HtA=
Aol E31E0] Jeong 5 (1994)F} Kim (1978)2] <
T At dA o}ML ﬁiﬁ%} tixate] 7IEA] o8t
H]-go] SAA S ofshA] eFgtrt.

715 A F AST9F ALT &H52] 7%, Lee (1996)2F
Moon & (1986)9] Aol A= AT o= ASTSH ALT
7F dzwn ZEgolA FoekA A vebs e,

oﬁ,
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A Ao M= ASTSF ALTE SAIH 2 23514
Ia k2R ZR2 A =) g} 7 A3
woll M= o] Fk 2hol= AL, ALTE] 73-%- 20tHell A
ztolE Kol HMuE ouE Fold 71 gIgleh 117]
T FAANEHE 3 AST, ALT9} y-GTP 5ol 25 4
A 712 o) de] EEAME fFrelehA] 3kt v-GTP &
5o A5 BdA= %?L L5 QLo &ailon,
20| o] 355 UL, & Haro] 27.9 IULE
Aoz folg }017} IS (P<0.01). y-GTP &
b AR vl A= 4otellA] f-ol gk ApolE B
A2 frojidol fiddeh & A AelA
-GTP @55-2] Ayfol folido] yeputth &5 34
At JFF78AE ARShs TEAIA y-GTP 5}
HHAY = ZA} %—:1513}‘:]’ } At} Glucose &2 7%
% mg/dlo], tiEe] Bk 97.81
«lfi 2ol gllom, zb e
WM Fol gL JAAN, FEatd) ozt
o] T7F 5 glucose Z73%ko] 71 = A
s A

bol AT Cr FE] Ag E

rE Z 8 e

1.01 mg/dio], ze] B 1.00 med
AR o RE FolslA] gkt BUNJJr Cr. 32 »
] ]3] —Erioﬂ = *}11 }Elr.

At} (Robertar and
Hlpohto 1980). &% gg’%ﬂ“@“xﬂﬂ 2 715l E

AR EJD} TG9+ T-CHO 39| 735 Lee (1996)¢] <1+
Ao A= T-CHO 2 tjxaro] H2y R} A4
o7 frofstil l—ﬂﬂl UrEPfoﬁ TG f‘z}%% frefdel sl

=2 W4Ho1 0:104\:} TG} T-CHO %91 735~ vl LA
L2 &2t BT Ao Tt d4F HolKE 4
gol AN, FFA VA x| MEW TG I

H7g2d Hlgo] 2] 343%= v
AM o= frelstAl Euth et Akl Al Moon
(1986), Jeong 5 (1994)> % Lﬂ-’Foﬂ w2} WBC 3=
Aot RBCE Fog ztol7t g
AT A= H—ﬂ@? T fredel ¢l
Aot WBC 53| sk A 3ol %1l RBC

B oA = 301'417} ol gk zfol
= UrEPfi‘jr ) WBC 3H5-2] %] 2] 7-5- Jeong
5 (1994)° 03_? Aol A= F 2o A W7} 7hA
rha sk on, B A Ay F20] 675 < 10°
ul, thato] 642 X 10° w2 Z2go] BAZ o7 f9
st A7} YERgth RBC I 7 o FAe FA4
o2 Fogk zFol= STl Hbe] -9 Jeong 5 (1994)
54 AT Aol A= F ok Alolell H A=E 7“}°ﬂf\1b
AA Felidol vebstod, & At Adels

SAA Frelidol vehA] kARt ARo] & }
st AEo] I A2 Leet Ryu (1997)9]
f g AEATE S Et I T L
EAAR] oA B3kt Platelet 3
Z+0] 2504 X 10° pl, EZFo] 2355
o Folgk Aol Ao, F e
A, 715%] olake] nlEE BAH ool B

ol ¢kgitt. & Al A= Moon 5 (1986)Q AT A

/\}o

ol A Z273 g3t Alole] & ] 0] 5-0]3}l zjo]i=
Sithar skglar, & A5 Aol AL o] §le a%g

= ket e A

ER A

Leob Ay 94 F718Al ®
A7Te Aol 4o A o S E R Urinstix
AApgRto] ofuEl A HAkel AR 5ol A
AL W Eojof o lom AbrEth 5 AskeiiAtel
A& 3 P s Biliubin A 58 7] A4
L HAP} o] Fofxjof & Zlo, digatol = WE
T 2 AT sty AN TR o] FolxoF & A
oz Az
AR wEE T 7] ARlAE AAHQ AAL
A= dizadte] 2 % o} “gH|A}
59| =FARe] s Hat 24T ojl® 2 :=FARE
T el A AL Q1 2] &
3}

.
EEREREINE

FTT GT7) AUA R HRR71EAC wFE G
o EEH AGTL] BLF V| ZARE AN 5
912 Aoleh Azgt
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