FRIH4 : g, HWES, EAMO|FY

OII'

LY7o HeM

FoA e AZELGE Tl ASE w2 A2

< A3 (Doull et al.,
1980). 22jv} o1& 7| zlo] gqtAl =pA)o] ubolfub
(carcinogenic), E<d# o|-g4(mutagenic)® 713 ¥
"} 2 3= 9 (Mirkes, 1985 ;
Prejean & Mongomery, 1984). o] 2 <l&) 844 x| &
E 2 e FAdA FEUE dosrle Fd
(Hoover & Fraumeni, 1981), <ij#)|(Harris,
1975), A A 7159 &£AH(Garrett, 1974), &4A 2| 55
b= QJAlRe] 7] e} Z4K(Gililland & Weinstein,
1983 : Sieber & Adamson, 1975)5-9) 3>ALE i
A7},

4 (teratogenic) ©|

=] A e}, gobA]E
717 AFd o 5elEe Az olg Ragow o
H.od(Ménard et al., 1980 : Reich & Bachur, 1975),
’E}(Sotaniemi 1983) o] ®siim, FetAldl

A 3tAQl o Toll A HAl 27]0l
okl & %‘fl—}z& 7&14?? HEFEc o] B& 71¥o}

o
o
B

ol

Z4% gotAatg At gol WEE Yok Hem-
minki et al., 1985 ; Selevanet al,, 1985).

FeotA 7} Aol § =& A2 BulEhe A odA
A7 3FotkAl A7 (aerosol) o] 3F712 FUH A
(deWerk et al., 1983 ; Kleinberg & Quinn, 1981 :
McDiarmid & Egan, 1988), &at#| ol 214 # <} 44
Zo0 2 9lg F4(Hirst et al., 1984 : McDiarmid &
Egan, 1988 : McDevitt et al, 1993), 34 7¥9 ¥
{McDevitt et al., 1993 ; Olin, 1987) 2} 4 7}z 7 &7}
et
Aol 3
e
T2

o
o-
4 34

o ot

<3 A= A HAE AX 2 dALE
2 uj e o ol amloljAe] Eduol
biological monitoring level- &olA 9} Q1
e R 37+ 2 4 gleH(Newman et al.,

1990 ; Sarto et al., 1990). &atAlel =F5 2 QlE A}
gholl o g} biological monitoring method & = -8-3F
A7+ Falck (1979) <l &3l ] 9§ =] i =}, Salmonella
reversion test 2 o] £ AlF o4 oAl HF 71354
9] £ FE Eadwlo] § % (urinary mutagenicity)st
& Tt FAAHA T o2l 3 A A Q) Aol o)
g BAE do At

Falck 52 A% olF FdAo zgiHoz &5
Algkol] g A7t wel sd#5%ct Anderson %
(1982}, Caudell 5-(1988), Thiringer 5(1991)2] <+

2 do
oo nZ o r£

*ol 2R 1096d £ AT RE A AL FRAA) ATl Astol APHAE
Az
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ol A& otA] FHFAte] adlo4 Edule] Fitsol
HAE A=t Staiano 5(1981), Sorsa %-(1988) =
Newman %(1994) ¢ QA¥olME el ¢3¢
AR 2RAY, dlzEoe] Z Aol § BAAstA %
stde¢ st

A FA s}toll BAIgle) AFAEL oAl HFoz gl
g olAlel fal el NE 7HsA-g vl A A edgten
o] & o3l A& A7, 7HE2E, Y hoodell 4 9] g
A AFE Aok

2y A7 7HE 9 hoodE 7FEAME 0] debA] 3
FA} dodAlol disled Ad 8o 5= ZaAY A
Hog REF FPo|ui(Anderson et al, 1982
Laidlow et al., 1984a, 1984b ; Laidlaw et al., 1985 ;
McDevitt et al,, 1993 ; Thiringer et al., 1991), 2l &
7105 A FFol e Ao Ho XS A3t
A AYE A gor] RI3A AAER FotAld] =
Zo) et AP EE AT YA vEAT 2L S
2 ol g skx} 92 A A o)} Christensen et al., 1990 :
McNeil et al., 1991 ; Valanis et al., 1991). o]& A8t
oA 2kEALEL Sl FAE FoiskE g §5)
o] gotAlo] A&Holn P A2 2ZET Y4
A olh.

olofl & o= Salmonella typhimuriumTFF 7} S
Wol {2E7d (mutagen)ol 9|8 Edeo]E Yo
His77}Hist2 B3 sleAlo A& S8l A7 7kA 2
A A el kg (carcinogen) & 74 sh=w] u17HAl o
Eo]4do| & Ames testE o|-&3bo] otAlol] =& 5
225 Ao A gokAl s} Aol 4519 e E 2l
22} jet,

I.28

kI
i

Ho

A HF ol A A whAg R LSl gk A AT
& & Reich$} Bachur(1975) + 3+t A (adriamycin &
daunomycin) FFx+e] &7t 3 ARE BRI
L o] oFZo] o Aelel =2 51733 nucleated
cell belowE %) % (penetrate) g Ao g A=t 5
o] gatAlo] Aol FY3t= HAE=z AHE 53 A
F57154 9 AL A sedct. 2 o) Zackheim ¥
(1977) & ] A= ol A} 3}otA] <8 (carmustine) & £ vhet
9] 778 9 %9 A B (mycosis fungoides) o] -+
Foll =2 & Aol A §tA] HE-E FAslg e,
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et aets] ] A274 435

53 Aol ol | Hrt FAAd o] kot n st et

Hirst 5(1984)2 ALY d@=olAl atA|
(cyclophosphamide) & %3¢} ant, cubital fossa) 3
Hol vl& & adloA FLANEE HEsislen, 3
GAE #HFY T3kl £HA chromatographic
peako] ¢ FF Fol el AR F4E SR ARNES
Z 95l gieh

McDiarmid ¢} Egan(1988)-2 3retal(carmustine)
of ed® R& Y AL T4 I AER A4
ot 7#4 B5S Badle] 23 Aol HRF4ol A4l
DAL of7] Alg o], McDevitt 5(1993)& &stA|
AFAad FHe S APz 298 FaoA
HYEF &0 22 FLAZ} AR Z FFHAY AT
29 F1L 24 4 glohx ok

35715 53 A F4oll A5hed, deWerk 5-(1983)
2 FuldolA FHFA7 £EFS= Fol(breathing
zone) 2] F7) ol 4] 3FokAl 2] airborne particle concen-
frationg 2g)3tg o=, Kleinbergs} Quinn(1981)&
grobA] # 52 & horizontal laminar flow hoodoll 4] 3|
#3 <Al (fluorouracil) & F% 3¢ 2, McDiarmid
2} Egan(1988) -2 horizontal laminar flow hoodel| 4] &
ot A (vincristine) & w3l GFAlEo] A d T4
dale A7z 5l 3etAl(aerosolizied vincristine)
7} hood 22 v}e} Fu)8+ Al3H2] breathing zone
o &AMt 3&712 FU=UY] dFolzkn st
McDevitt 5-(1993) = <tAl & HAF sl 433 43S
At 9] F71o M AL RS A& st

A7+2 B8 7z2 McDevitt $(1993)3 Oline
(1987) & 9-943] A7}l B2 £& oz 71A7A
v Eejdold Frsu SAETE Yoz AT
o] dordoia dhgicth

ojAbe] 1M FY 7 2ol g Aot Fal, Ao
F49 gdAle] Ao N d7F £5ke] et
Ao AAFLdE FHYE 5 A& AT Adse
(Maron & Ames, 1983), Z#dl4l2] biological
monitoric level 2 grotA 7 AN S F49 AL SA T
% 1Al = et

Falck 5(1979)2 §4& A £ AYFF E. Coli
WP2 uvr A, TA98 9 TAL00E ©|-&3tod a4l 35
7 ZAHN=7)2] 24417} A& XAD~-2 resin®. 2 &
F3be] el 5 AEE AT $AAE T4
uk 3 )= B a}(positive control) BolE Wekx|ut =
F(negative control) Bc} & o] by wks
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L vgdow 2 ojFol o FE0A Anderson S(1982)
2 TA98, TA1007} TA1535FF5 o] &3}ed ofALE o
Ao 28 FebdFold FAAHF o] FHAFF
B2 Agduo] Aat4r) vheh shabAl o] £z 4743
mutagenic activityAte]o = Akl o] il shg ).
Benhamou 5(1986)& 34 7+ 94 53 3A 24
A7k e 2 AL Ao TAB(+S9)ellAvt A F
o] flzF xRt & A5de] F=tgrt BAE
Ag o] A 84S ol 7 st B ) AHN=60) S <
H, 4 5d 5oz #3302 3 FE3 2442
o] 4o 2 7 A3 Thiringer 5(1991) 2| H Mol A=
(TA98 & E. Coli), &4AE AT a7 q]z:,r-
B} Fo5HA B 2E ng e, F—uk-g Al
252 kgkch Pholova 5-(1986)2 o FdlAbS ‘a’%
Az FAol EF5HA oAl 23d AYE g
oz dsiged, AgAdTol 2y Alolot AAE
Az} ok g 5o JAHSE FA F I AES 124
7+ £HE XA 8sd Caudell 5(1988)2e A+
(TA98 & TA100)olA+= TAIS8FFolA mutagenic
ratio7} A& ¥ et

ol2{gk Ao ubstel AH odFoll A& mutageni-
citys} datAle] =Z3tol A4
o}, Staiano 3(1981)% A& o
37) 2904, A 299 AwWle g Folwolfuty
A 2 AR FoA HFAF Fold A s
A 23lgen], AYFF TA97, TA9, TA100%
TA1022 4EL EAT 5 gtotAlo] A - 7oz
28 234 & 238 44l 2539 33U A%
3% Fo| £ ez 483 Poyen 5(1983)2 =
T2he] ol 5 BAT £ ¢loledl, olel g Azt sl
et %ﬂNQA:n
pd

AT = =
AL Az FzetA 27 dFoleln stk ks
Abo} ok} giat opu 2} gFobAl S Az, FHbEe Akl Al
2 A5 diAde 2 TAI00 TAISSEFE 3§ /%3-30“
Ae dzFec FoAdA =2 &gl A

AR £ gl w(Sorsa et al., 1988), 43 ] &8 & spot
urine{untimed urine) 2 2 § Newman 5(1994)-& &
Ao xZ2d AYPE 2T £ EdHo| RS
o} zlol-5 WAFA] R3tpck ofel el &AWy

ol A Aol J 3 A A Aekx A

ol Aol AYAFEL AFNAL, AP 59 AYT
ZZo]l g Bgtow 1 ARET A g Ux ] go}t
AY ol dgatAdnl A8 ShA A FFES A
shod chokdl A Bl 45 B AIGF kAl A Fs A}
adF EQdo| s A& el B asA Hd

.

e

R

LOjat L HEAR

JAlol 243
EERECE

d LA A
k3 AF 3478 Foll A ghetAl

259 F5g 7134
27.841 (2141 —294)),
(2714 -5 3AM4)olAch
Az 7k 3 AL 129 o
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2 shgich

AYTA A2 T B5 EdHol FER=
7k el ddol Sle Fo, FAA H 718
Qe A sl Aol Al Al 8} shoict, #uk of
FA7Z Fo AR el JEE oA F,
obEB &, wleda At 22, da Y
59 445 SA st

Ay FEAEE U7 AR Sl Yo,
g3 Eol A FuldA B3, vhea, S
T AJQRLETATE AE3A 2 A FAAE “Hfil
9 FodEu| % sha, &eAE Tulste WT T
Moz 5 TR 23 5UA S 24417 &
Aste] AYA 82 AHE5Hgch

AT taAbgel #AFT FGAle VP16
C—DDP, 5—Fu, mesna, isofamide, methotrexate,

s

rlo

J

dactinomycin, cyclophosphamide, vinblastine,
mitomycin, doxorubicin, vincristine, leucovorin,
dexamethazon, bleomycin sulfate, procarbazine ¢}
547k A T3 FokAle] H T3l 4£ 353 3t

AzFe AFEA 22 qYALE AT F 244
A

Wg 2o} Agol Agherh,

I‘-.\L

2 AHEH

Az} £We A1 F F4 -70Col| LRI F
Yamasaki®} Ames(1977) &) wt e 2 ¥Zshqict,



XAD-2 resin(Alltech Associates Inc.)-& ace-
tone, absolute methanol, F{ 49| 442 3~43] 4
< F ZFgol BTl Bastgco Glass Econo
column 1X10cm(Bio—Rad)el| washed resin & 5cm
=olz AU L & 4] 50me 8] FF 4= colunn-g-
5344 7t

A2 A A o] 50T FAAz A A=
A7l &, 2 BUg "dige] Ho JAAAUT
12000rpm, 10#)3ted, Edyelfd5ol &eld 4%
ofl (supernatant )-2- XAD—2 resine| &3 % columneof
F9)3l3 flow rate 2—3mf /minv} 5| =& 3l AR B

o

A7) % 10mee]l acetoneo & resinel]l FatE AR
(adsorbed component)$ F&3}%ich F&H4& o}

4l 60—65C heating blockellA 147k AZRAA
acetone$ A AL cfA] FHAA R0 Yol G2 41
£+ 3

AR Az £ £ 100mé 0.4ml o] v &2
DMSOQ(Dimethylsulfoxide) & Yol &84z § =t
£ 27 g8l Qg Bniblel AHol AL EE At w5
Haue Sddlol L5 4gA F—ut-saA 5

5 2 Bl fibs AN
doslE EH-ol 93le  histidine ¥ TFA
(auxotrophy) el 4 ¥ o3 ¥ (prototrophy) 2 %7 (re-
vert) 5= Salmonella typhimurium 23873 TAIS,
TA100, TA15352} TA1537% o] &8t Ames teste]
incorporation method2 AlX]stgict, wheba] TAw}
TA1535% & o]l 5 Edule] 42L& &8l
21850, TA1003} TA15372 G —C pairE shvtolj4]
A7 8-S do = Edde] EHE AEsed &
3ot

Bok W2 FZELQ Amesr}t AAIE W o2 histi-
dine & 74 (histidine requirement), =}}4 7+443 7
A2 uwor B E%9¥ o] (wor B mutation), Ampicillin re-
sistance test, Crystal violet Sensitivity testol] 2}k
ut £ oiw o] (rfg mutation), zri = o & ol o) (spon-
taneous reversion) £ §-AA¥ L g T APHG
o}, Add AE Aol TAISL 25—477), TA1002

rlo
wt
2
23
o
wj

2k e A A274H A3E

82—1977, TA1535+ 20—2871, TA1537< 11247}
2 Amest Al A1 g 271of R85l giet,

G AYA {59 2l A AAE A 0|28
Z27¢ AAs7l Yste] 83 471 (Sprage—Dawley,
350g) el 200uge] polychlorinated biphenyl mixture
(PCB)E #7ol FAkste] # el ztoll microsomal
activating enzymee] Al e £ & F, 79 74
Z24te] 0.15mM KClalol| 43] A4 stgct, o] &
potter —Elvehjem homogenizer 8 F & 3}l 9000g
ol 4 1087 A Eelste] S9 fractiond ut& ob-g,
Maron#} Ames®| 9ol v}t 102 high S9 mix & =
A sled 2 E AFol S9mixE H HBA ) /Hrst
A e e(u Ak o2 Ayt

Aol A8-2 FF 52 Difco nutrient brothell A%
3lod AlES7F 1-2X10° /ulst 100ule] wiokofoll 4
FZ8 50ul, 100ul9] 0.5mM histidine /biotin-&<§-&-
Aol AL ol FA3A HE 37T w4 48
Al ZE vl oFah ot wf ok Hsu] R Aol]l A A5
ol FR e N4E Ao Sdue] 5 A E
A8kt

4. Xt 22|y

Aol w5 A Mol Bl A HawiA Aol
FAYTFY AR T AT A2 4G 2R
=

AT dzde] AdAgal £ule] vz Aol
yeld uk-$-2 negative(—), mutagenic(+), muta-
genic+ toxic 2] 3FFol Gk (E 1)

HA HARZFol A toxicity 7t Fdw o] ks &
A DA RL 15.4%(4/26) 01 R ov], B3] &otAE

Table 1. Qualitative analysis of the results(Ames test)

Response
Group  Negative  Mutagenic Mutagenic+toxic 7
N % N % N %
Exp. 2 142 9 643 3 21.5 14
Con. 9 75.0 2 167 1 8.3 12
Tot. 11 423 11 423 4 154 26
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Table 2. Comparison of urinary mutagenicity by Tester strains.

Mutagenic Activity

—S9mix +S9 mix
Strains Exp. Con, Exp. Con,
Mean SD Mean SD t Mean SD Mean SD t
TA98 459 610.7 43 5.6 3.35* 1034 886.4 80 47.1 3.7
TA100 744 713.5 204 44.3 2.61* 1090 696.1 264 112.1 2.28*
TA1535 843 807.9 3 17.1 344 1292 1037.8 106 137.9 3.92*
TA1537 17 5.9 15 3.2 1.05 25 6.8 17 32 373
*P<.05

All Strains were cultivated at 37 for 2days after inoculated with urine in the presence of 0.5mM histidine /biotin.
Mean+SD of three experiments.

TA100
Exp. group

TAGR

TAI535 TAI537 TA9S

TA100 TA1535 TA1537
Con. group

Fig 1. Means( £SD) of urinary mutagenicity with and without S9 mix.
Biack bars indicate urinary mutagenicity tested with metabolic activation{+S9 mix), white bars without

(—59 mix)
HFg AP-FolA £ 9 toxicity 7} 21.5% & e}
Z2F9 83% 5t o gotct Eqo] Fdsutge
Ay Fol 64.3% o2 | =27(16.7%) 2o} Bro] vlelyt
o},

A ATl et A TA N2 T 21 F 5

Hol 52 <F 28 (27 13 3o,

SemixE A 7R 2 B4 dgelde 4
& F 3 TA98(t=3.35, P<.05), TA100(t=2.61, p<.
05) 7 TA1535(t=3.44, p<.05) o} A Bl 27w} &
S dH o] §u5 5 sl o} TAIS37HF oA+

5 ARelE +9% A7 fgioh S48 (+S9
mix) A4 A7 AP Eol A2 P uch4FF BTl A,
TA98(t=3.71), TA100(t=2.28, p <.05), TA1535
(t=3.92, p<.05) = TA1537(t=3.73, p<.05) o} 4}
el A%47} A B,
GLAE AFE 4YZ L HFoIA 25
2, WA FEFEFA 20N YE FHLE Fed 20
AL o) 4 THE A 209 o) o} TR PRz
o] 257 7ko] B SRR} Sl f5
Aol AF e Aeh(E 3D

AH e
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37558 =] #2748 A35

Table 3. Comparison of urinary mutagenicity in the experimental group by ward career.

Ward Career
Tas?er Less than 20MS(N=7) More than 20MS(N=7)
strains Mean SDh Range Mean SD Range
TA98 —S9 mix 127.1 221.3 46— 629 792.1 707.5 351548 2.44*
+S9 mix 735.1 720.9 57-1973 1693.2 634.9 9722624 2.71*
TA100 —S9mix 420.7 542.7 202-1660 1057.9 760.5 2531843 1.83*
+S9 mix 784.4 583.3 232—1800 1423.9 784.4 286—2129 217
TA1535 ~89 mix 645.6 814.8 362020 925.3 891.1 32—-1770 0.63
+S9 mix 1360.9 907.1 76—2560 1423.6 1224.5 36—2970 0.12
TA1537 —S59 mix 13.3 1.8 16 20.3 6.5 12- 38 2.81*
+S9 mix 22.0 4.1 27 314 7.8 18— 42 2.83*
*P<L05

Mean=+SD of three experiments

TA98 FFol| A & v] A 8h (t=2.44, p<.05) 4 &
A} skl (t=2.71, p<.05) ol A FA st ztell = f2oi g A
o] 7} Al em, A&F3 TAI000] 4 £ S9mix-& &7}
A -2 Alg (t=1.83, p<.05) % SO mixZ X754
H(t=2.17, p<.05) ol 4] 20749 o) 4+ =53 A=k} 20
N o3l THF Axlgtollv FolFd dEAH ) uk-S
9] Aol 7} HA= oo},

TA1537 A FFoll 4= 20709 o] A ZF& Aho]
2 o] 8} 258 A kol u] 3 —S9 mix(t=2.81, p<.05),
+S9 mix(t=2.83, p<.05) oA < £ F Ao
frurs db3-2 el Qek 22 TALS35 F3ol A &

S ARDANE FAY AE B 4 2R,
V.3

sheA el ol uEAd Zaslof 2 FAo] ql
Ao FolsleAE daA e APArz oy, &,
w2 7tet 5 o] Al E AR 4 Qo 2 F 4
o] ml7}4) o] ¥}, (Yamasaki & Ames, 1977)

o 37| whotB AL A 2 ut8 Eabsle 7 3o 917
ul) Foff uke} o] B 5o specific transport systemol}
o8 4517 bl F-F 4 (nonpolar) 4 Wl 71al
3 E2HA S A& o] e =g b resind v F
nonpolar XAD—2 resine] 28l Q& T4 42L&
a3 "e e §338lo 2 (Yamasaki & Ames, 1977) A
A hazte] £W& XAD—2resine 2 $23 & Eo
Wol 54 & A5l g,

22 v F 5 Aol Hawi R Aol 7o A Aol
o A =] = urine toxicity 7} F &= ok A Al ) AALF

ol A] toxicity 7} el A2 15.4% 2, &3] FUdAE
FF3 AGFAA HzFrcl o go] BAE g} of
+ Poyen 5(1988) 8] A &ollH 22 dk3& £ + AU
=l Poyen 59 AT AANNAAF 40% 7}
toxicity 4k & & el 3l =t Poyen 52 o] 2] 3 tox-
icity = A & 9] 91314 -& 3o false negative results
& & true positive mutagenicity & @&} &4
o}k 2 A g A £ toxicity7} velyd vl Al & HeEjz i
o] A o] A3 el platent A1-&-31 9o},

AREFH N2Ee £¥F EGde] 5ol N
AN AR Fol azgict 5 5ol Azt
45 349} ol & 49 A E Falck $(1979),
Anderson $(1982), Benhamou %—(1986), Pholovi &
(1986), Stucker -5(1986), Thiringer 5(1991) =
Caudell 5(1988) o] A&7 =2} =5tk

Falck 59 A g Ao &3 715471 A
Al 2} 3 =2b o} 2 9lx Q) Q) of &(negative control
group) 7 #-21 & % 2 % o=, Anderson 5(1982) &
horizontal laminar —flow hood 2} vertical laminar —
flow hoodoll 4| A3t} vt 225 285l Fofg Fl
e AR AT o Rsle] AW F EdMol ks
433 2 7 3} horizontal laminar —flow hood o} A1 3}
AAE HF T dA ALl A whge] et AFA
ol A 8} qkAl(cytostatic drugs) & &3 385 & A4+
2 2% Pholovi 59 4 3ol A = TAGBo A+ &-& 4t
£-o], TA1000 4 & 3 ub-5-& Bk Fwol i
Fol gz vnd Ay, g3, v F 2L Aol
#H ol & F(paint fume), 7} §F 2 $A4 A, 434
FE-g FASIA A9 kg vl A7 F FotaAl
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&N adeld 2w, 1ol B 659 o4 G
AE AT BEASH A, Aoz A G NEEE
Hgos A4TFIUF ot 244070 £ S 573
of Tl $45e Fusigich 2 A3 TA

il =
(+89) FFoll A Aol HzToll visle FelsiAl
& el del ey TALI00®
FollAe 9% e URAL H2Fue #2 £
dwle] Hz4E ellglch Thiringer §(1991)-2
safety hood i 4] ’WJ—% 77]:'_ oA E FH G HFA
& dz22H d4, 938, §9 522 X735y
24/‘]” 4¥lor a’%fél 7%4 AgFol dHarFuct &
dw o] fubgo] ghol A= giet,

FAol 25 AT VIAES FdAE
HeolAe TFZIEE uFo] wlas 2 A
TA98, TA1003} TA1537FFoll A 20714 o4 A7 7}

=73 FAko] 2049 olste THA M} LW F a?i
Wol fubzol A velker] o] AV ETF AL
Al 2R Ft xFH AAelz & 4 ik Ander-
son 5(1982)2 <Al =28 Alzte] A& £
dEodde] Aat4E weldx sl e, Thiringer 5
(1991) & 4wlo] Eqidle] $452 229 xF(ex-
posure) & ¥bgd gtehn skt S5-7] 7kl whE o] 2ld
z}o] = ghotA) 2] mutagenic} carcinogenic potential
< djgke) k4" Z 2 (massive & chronic exposure)
of ZA% e drrnss Yitss ANYE o &
2 ol oH(Stucker, 1986).

Sorsa 5-(1988) & Aol o] Soiwlo] futisel &
7be deHAlE FHEse AHEAEC] AMHowm
genotoxicE Aol Fol xF593E 7telzlctn st
AwojjAe] Eduio] fHl5 ol okAdul-So Sl S
A et oleid AgAdell g olybe 2 Sotan-
iemi(1983) & 897 oj2] FFol bl (cytotoxic
drugs)E #HFE BEALENAA LT hepatoto-
xicity£ <4 FHFA 258 Azhg 2Ag8kx] gho}
oFg o] AXEFE 5HolY] wiFoletn Fabsted gl
FHFA B3 AF A&l Fol & el A shch

kAl AFA ALt Azt @ kAl £
A A3 Aol Laidlaw 5(1984a, 1984b) =}
Stoikes 5(1987)2 latex® 77 polyvinyl chlorides

n‘. N

(PVC)#=toll dotAlel £34& A3 A, latex
72 ghotAlol cis] A3 B A Fiig o) 54
¥ PVC #A#E gadAlE =A Baeticty Basty
of, =8 FLAE 2FAI7 o] gt FHA o] Ft
she AS B.97) ujEoll(time—dependant per-
meability), Stoike $-& &rqtA9] 3| LF 5ol o3l o
wlall o g B4 latex@3ts PVC9  double
gloving 2 F At A = 308ntch FHHo2 Atg
upito] Folokdbetn S48 et

Laidlaw 5-(1985)-& X & & 7}-8-of c &k ghetA) o]
FAEAYY A7 54 A b2 REHol &
stgd et AlgA e disposable isolation gown-&
FdAE AR FHAsAtr ¥ nstwA £ gt
Aol kZ= £ 7|7bo] AFF Frislez st A5
Zrolqjojof etk x —’F%Ol-%i"fk Que(1993) & atA o
B 5485 F&(efficiency) S &A1 25329
o} A7k o] 8ol B 3§ Foll &S ety sl
&3 Thiringer 52 Zt5AMEo] #&3l& vfras 4
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— Abstract—

Key concept : Antineoplastic drugs, Drug absorption,
Urinary mutagenicity.

Biological Monitoring on
the Absorption of Antineoplastic
Drugs in Nursing Personnel

Kim, Bong Im*

Antineoplastic agents may exhibit effects not only
in patients therapeutically exposed, but also in
health workers who prepare and administer these
drugs.

This study was done to clarify whether nurses
who handle anticancer drugs show signs of drug ab-
sorption.

The experimental group was 14 nurses handling
anticancer drugs at three medical wards of a hospi-
tal in J city ; the control group was 12 psychiatric
nurses at the same hospital. The test materials were
the nurses’ 24hr urine specimens, which were
concentrated by X AD ~2 column chromatograpy.

Tester strains were TA98( +S9mix), TA100( £S9

*Chinju Junior College of Nursing & Health.

mix), TA1535(+S9 mix) and TA1537(+S9 mix) ;
the salmonella mammalian microsomal test(Ames
test) was used for the urinary mutagenicity assay.

The results are summarized as follow :

1. In qualitative analysis of the results, both exper-
imental group and control group showed 15.4%
urine toxicity,

2. The experimental group revealed significantly
higher urinary mutagenicity both in the acti-
vation method test and non—activation method
test of the tester strains TA98, TA100 and
TA1535. In the case of TA1537, the two groups
showed no difference in the non—activation
method test, but the activation method revealed a
difference,

3. In urinary mutagenicity of the experimental
group by ward career, there was a significant dif-
ference between the group with more than 20
months experience and the group with less than
20 months on the tester strains TA98, TA100, and
TA1537.

No Significant difference was found between

two groups by the tester strain TA1535,



