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BAZ AL E THOIA Lol Tz LA 2
Aot 2l AEE SH2 sue s vage
2l stod ghetalof o g DNA ¢4, wod o 4] & ol ¢
F AT A Y 27, AT FHAR BAIo) =
< zsto] Al A 20w 9l AlsolA 4 o
T dos: delow g n A=HMcEvoy, 1991 :

Mosby, 1983 ; Tenenbaum, 1989),
olf2 ol FUdAE P FE YAhon A5
1 FE R Eof A 4] TA Wy g ulaql o) 23}
ul
E

_|}:»|r

A [}

HA = Basl glon (Bergsagel et al.,
1979 © Chabner, 1977 ; Kaldor & Day, 1985 : Lerner
et al., 1977 : Reimer et al., 1977 : Rosner et al.,

1976), 7+% 55482 Baled 39k of o] o gk ok-pk
o] Algld o2 Z=migly UeHlkegami et al., 1968 :
Nau et al., 1982 : Rustica & Shubik, 1973 : Schmihl
& Habs, 1978 ; Sternberg et al., 1972 ; Weisburgex

etal, 1975). whebs] golalo] A& d o 2 x 2L o
" E 210059 129 Aol skm habag] =R g oty
CAFREAAG AL DBy
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AHF Ao
g AE A
O] *

=

o] g 7§i% 53 ‘diﬂ°ﬂ
=°17}A =] ol (deWerk et al,, 1983 ; Hirst et al., 1984
s Kleinberg & Quinn, 1981 ; McDevitt et al., 1993),
W okS Fulel AR B x4 q) FdA o)
Al Fe Fi 9ee ey =z 9} (Hem-
minki et al,, 1985 ; Selevan et al., 1985 ; Sulaniemi
etal., 1983).

FAAE HFshe Algkol tiste] @ o) Al WA ol 4]
ATo® Ay A7 Falck £(1979)¢] Rwo| ot
Al 2Zof it AFo) Bho] 4as)oie} Anderson &
(1982), Caudell 5(1988)2 Thringer = (1991) 9) A &
AN geta] FHFape] 2ol e) o] fubsg
AN & 9deth 23y e dxxise ghatAl H5

el ol Al §o1 8 Fdtlo] FU5-2 BT 2y
Ak, HZF7el 2 2ol 2 BAsHA Bolelee w s
A GebAl Aoz A7 A2 Fal Aol kA

& WA sHA & %9k cHGibson et al., 1984 ; Sorsa et

al., 1988 ; Staiano et al., 1981 ; Venitt et al., 1984).
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B —‘;’-ZP-“— Salmonella typhimurium

HIS 7} Hist 2 B3 3l=x)9] 43
(carcmogen) <
gk Ho“ﬂ 2l Ames test-& o] &
ALZol Al & odA] 7] ql Al o] &
°}°=1 *‘ﬁﬂ1114 =y °l

ot
BB N af

“

Hlsﬂ zP°l7} 9}%7}?
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} 2ol 7} 9l =717
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25 (Mutagenicity)
ofl o8] F-AA7} Eodol 2 °E‘ o7
£ ATl GobAle] 221

o

X

o QlAlel 41 A7} LA L & 2o
A2 A A Lok 242 Ames test 2 7 Al 5hof
# 4w 2] (minimal plate) ol Vehd A5 F2 o] Hats

{colony) & atdtet,

2) Ap2+& A (Physical symptom)
Melol Fa o2 2 7tets 4o 24 B of ol 4]

]
i%°¥4ﬂﬂﬂﬂ%% nw%lﬂz44ﬂﬂ
Az 2A =7l oall 249 W52 ababe)

=

afy ©

I.ol2% uig

1 #etK|el Mgt AHE SoiHo| futs

Al At e
AldE A25 ZE5H
chemical pathway)ell 2+-8-3led qbA) Zob A Aba| 7 2]
EA 7L Lot x] A HEEA A A Lol A DNA7} = 4
715% #AT £ g ek 2 Ao A2 Fe) A,
AZ FA FAL A A A 29 Wol2 714 0 7
ESlw, =2 ol EE QA gle} (McEvoy,
1991 ; Mosby, 1983 ; Tenenbaum, 1989).

ol2{ g &hotA| 2l HW%‘%% (carcinogenicity) off ™

A

v T

1l L=
FAAF ANGAG A A, 27}, ubadol] Eokol
g e

1} B8k, Weisburger 5(1975)& s 2o}
+, Tkegami §(1968)-& F4 38} S0, Sternberg
£(1972) & AlZoke ¥ 73l 5 19 o] Al A3 A 7)o
A etAle ek W 718 Aol B 9o (Nau et
al., 1982 ; Rustica & Shubik, 1973).

Aok e T BT E‘l’r—" ohul e} Abgholl Al 4 o] kqtA)
o &g wHet7) ato] ZHak 7% el olch Chabner
(1977) = adriamycin-2 #el, Vincristine-2 azAlA,
platinum ¥} methotrexated= Ao 4] specific tox-
icity 7 A= 9l vha 3l 92w, Reimer (1977) 2
_/:._ol.;;}_;(].i hate 7 o:l—aﬂ-;d z/\]_é 3}t 7 7} 3;"_:._';_ el o
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(1979) & 4w 39|, Kaldor5(1985)¢ T2 cial
T3 He o) 2abA o g st b ah i),
A= FLHAE dsbatoll Al £ofshr] 9510d 71
TARE ofAbL okl Fulsl Sok amples A
v, opd (vial) ol A1 5 ola] W ) 2l (expel-
ling) == oA o] 152 (aerosol) 3 FAbal7] 2
FAA oA F 71 & AA B 7y ol 4 kAl e} Qx}
=, =3 247 Sof vl vl ok Sof 4] gFolA)
ol F71F 2.2 71857 = ge),
deWerk 5-(1983)-& of 8] 7}2] &haba)
ool F7)ol A gt
tglemd, Kleinberg9t Quinn(1981
laminar flow hood W ol A &aba] 43 2
AL ke HFdE B 5572 B3
A4S AA skl
Hirst(1984) = A3 Fol# & Lxﬂ(cyclophosphamf
ide) & o] foj vj2 & & 74
& AEetda, md s AE ‘:H"Lii Eo]'onl'zﬂ # TE‘
AlZEL HFE%e s128 &
chromatographic peak o] ¢k 2§ ol LJebi} gHota)
g AR EFE F A
olAlloll F4% oAl Ao 2w 2o 2 o]
He] "4 44 (essential prop-
erty) o] & + 7hA & 2}71 witofl g1 4]
ol A AL A S Eoddo] Futo
7 A2 A S el 3hA) 144— 3todeH(Ames, 1979
: Balbinder et al., 1981 ; Mouridson et al., 1976 ;
Yamasaki & Ames, 1977).
of#d Edwlo] fulse Zoiwio] fulEy o)
DNAS} 4h-§-8} 1= B Alo]l 97159 44 ARA S wist
A7l 71 el el R A Sela ;
Hom, wekdd AaA#AZ Eodam gux 9o
(Ames & Maron, 1983).
sl.ol-;q] _‘43;}4 Eo:}m]o] HE
monitoring method% #-go8 &4 Falck =
(1979)& A& 3 E.Coli WP uwr As} TA 100
sted 3okl & < 24
Hol #i5-¢ Basto ey 2gdxal ghola) e
LA F el F 215 Sl A syt
Anderson 5(1982)-& thed o) 4 mutagenic ac-
tivity o} S#H3} = Z 23] A FHA-L WA ST ver-
tical laminar — flow hoodell 4} #7+-2 2-g3lm %Louﬂ
T HTE Aol AL £4MF Sodwlo)s} Batgx) 2
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Caudell 5-(1988) ] 4§ o 4] = mutagenic ratio7} 2
oo 2 vigher Renhamou £(1986)& TA BT
ol Adgzol hzPol vlsto] G257 & £z
ool Fib5& veuigic

el v} Sorsa $(1988) Ao A& 23 gz
o} 2ol 7k g1l 2 », Thiringer 5-(1991)-2 41 2 o
E R Edwe] fuko] 428 Holo
S A= WA= A 2ok

Newman £-(1994) 2 )2
ed) urineo g gqlale] =& 5|
H Ede] S A =
213k zbol 7} gigleul ol i stod 3Foral(cyclophos-
phamide) 2} 2&&)%(pharmacokinetics) 2 of 4] spot
urineo] A g3t Al o) clf 8 o] F AL spA o},

ol el A AT LA AP A So] A% 3hx) o
of A dFol M wh-getund ofe] 7hx AgFzg 4
Ssto] Edwo] fubsA ol 1 2 8hA) B oic),

& ol T (mutants) & o] §3ted Bodulo] Furm
A(mutagen)& HAsl= Wle = Amesel Maron
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rosomal testel Ames test Eoiwjo] S-ubEx o ¥
2 HEAIHBAN P o 24 K551 3 7 A H o] 0] 4
Qe o] &5 3 glnt,
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2l AZE 53 AdAo) 34
Aol Esidle] fugdeletn mudy Fo
(Yamasaki & Ames, 1977), 2722 9 7] (Ames,
1983 ; Sugimura & Sato, 1983 : Sugimura, 1983), 3
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AFEAE doA ALFAL o)A He} o) g A}
574& «<AeRL A Crudi(1980) & = 4 oA 2 2
oz BFAEC| FoAE FuE o AHss

AAE4E BARAS. 2 AR e B "oE

aa,%%,w@¢ﬂﬁgszla@ﬂﬁaﬁow
%%i%ﬂd%@ﬂﬂzﬂ°ﬂ”% Az 2

A 2 A, He o] o J=ss w) 7]7"4 ”“g :TL
E A EE 548, e e W &
Boll 7H 5 Aot shdet = ‘4‘301 =
A o ol FohE o 9 3e] Aalo) 9lglct T shglony
&<tA (bleomycin) 7} S0l B 2o EAL of - &
7k °Fe} 9l x}(sensation particles) 7} 5.2 7344 & ]
(rushing up) §-¢ =7 etz 3lgich ®al ohe} 715
FAEE 4oz zabs] 2 A3 59 o] Agr)7bEqk o
Bkt shglen, e 57 Gy e
F34 27 22 Z 3 (flu—like syndrome) < 7 & 3}
Aot shgloh,

=3 Ladik §(1981) & &H9lAl & HF ol kA S o
oz zAs 2 A3 gokal AFA) Aws- &
o=, Hf#-}:—za o o}u:i/ﬂ };%01 He F4E

2 Bl §7

o] H5E AYY ATAEL o7
ﬂﬁﬁb—ﬂﬂﬂEZlﬁﬂ

Amg s Frohs 89 o] Ex] 7o kAl i
o] elAloll Galetetn Fgstn &9 FA HFAE
HAFA Be T2 sofo} gkel(Harrison, 1981 :

Hoffman, 1980 ; Zimmerman, 1981) 3. o), gkt
A AFLozHA 2 EAS0] A )= AEF 21} 3}
Aol #3 ATl mn s AL e 3| A3},

M. 215

1L AHZAH0| Fits Ay
1) 4% 43 (urine collection)

A A d T WS4 =

239 o)

A HEdhe U9 2842 AYFoe on po
B A o] TR 1290 2 EAE rFon
shgich,

Agzad gz er &
Avk Aol Bl Fa, 3 =il
RS oAbl A Aol st gk, wuk ohue) 4w 2x
717t st A Ao d 32w A T §aQA) o) o}

7122} hood 7} A %) 5
“’}*i 7}7* %-9] 7H ol

Ao 4%— 13 = Ames9| 2 10l wz} Salmon-
ella typhimurium LT—24 histidine o gk g 74 F39|
TA98, TA100, TA15359F TA15375 = 3}5t AT
8 b 2z APl e o)A 2ok ok ol T
FE (Z Dol #3248 (genotype) -2 ¥ 2} 4 ol ko)
histidine operonol| 4] 4 & t}& Y (type) <] histidine
Selo] & b m g},

TA98 TAISSTEFE F2o|£E ol o] (frame-
shift mutation) & Qo7 228 A23=
®, A¥FF TA1003 TA1535%

1 #135ted hislidine

(Table 1) Genotypes of the TA strains used for muta-
genesis testin this study

Histidine mutation
hisC 3076 hisD 3052 his G 46
TA% TAI00 #a 2wrB 4R
TAIS35  #fa LwrB —-R
TA1537 fa  AuwrB ~R
All strains were originally derived from S, typhimu-

rium T2,

LPS Repair R—factor
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requirement, rfa mutation, wwr B mutation, R—
factor plasmid pK 1019] &% 59 xtod " o Eofry
o]j—’_ Al & vgl.o:lr,]_

EG AHFFEo] Edwo] $U Ao of3le] AL
Al o] & 3 —t—Xl—a— saldtz S mlx91 84S 21°J
=

3t7] $fshed ofu] dein
azide, 4~ Nitroquinolinc —N- oxide 2 2— Aminofluo-
rene 2 positive mutagenic control test & 3hod ok,
AN A2 g ol A Fohe s Sl
g 2ix sels) %aw} 77} oz o
o Shmv), =3 QoA e A
cydophosphamide(alkylatmg agents), 5—Fluorour-

il
P

iud
o

acil(antimetabolites), etoposid(vinca alkaloids nat-
ural products) & A}-23le] Edu]o] o e Axlz s}
Art. =3 A2 3ol 4 22 microzomal enzyme-< 3}
F8hE S9 mixE A HA17 Ad A EZFFE Fholl 4

ol

=

AR A vl g 272 dAstel Eoduio) g

EAL Ads e}

3) oA Boluio] Sk Bl o) B2 A
(partial purification)

WA £Wg 438 Z24] —70Co] H2ipsled o
A —50C ¥4 A 27 (Iyophilizer) ol 4| 7 24| 7 o}

Z A g oA =o] 4ol wpFgE
12,000rpmell 4 1087 QA1 2] 5bed 415 o (super-
natant) 2 % 4 & (precipitates) 2 v}l o}

XAD—resin- acetone, absolute methanol, %4
o FAME 3 QL T ACEF 4o BTo] Hasldr)
Econo column(1 x 10cm) ol 3—way nylon stopcock &
ARAL ¥ FH54+2 42 washed resin® Sem o]
2 A 932 o eh) 50ml e} F 842 column < 54
Al At

HAEelold e 2o AZole XAD—2 resin
ol 225 columnol 293l flow rate 2—3ml /min
7t HES slod ARES) 47 3 + 20ml 9] acetoneo 2
resinoll &2hsl & X (adsorbed component)-& % 3]
ATk FZNg moly 60—65C heating blockell 4] 1

A2 A 2417 acetone s A Ashw oha) £ ZAz7) 0
ol 43 A A A A o},

k43 A =% sampleo] 4 100ml % 0.4mle) u) &
= DMSO(dimethyl sulfoxide) & o} £8)4]7] 71 & =
Sl 918l oSl madeted Qo) AL 3hgict
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%25 28 A A2 A4E

4) 4wl Edde] St Am (urinary mutagen-

icity assay)

A FFE o] L3ld Ames %9 plate incorpor-
ation method 2 43 o] Eqiwie] i A4g 39l
ot §4 o] #<l=E F¢ Difco nutrient broth-g& o] =
Foke] 12412F vl kA A Al 47 1—2% 109 /mlsl 4
1t ¥ okl 3} top agar, 0.5mM histidine / biotin-gel ol
S0ulel £ sample-& A7} 32 water bathol 457
2 fA3kg e

o3 7] o) o 232 2 plated]] 50ul ¢} DMSO2} 500ml ]
SO mix2 H7pshE F4 3 2} S9 mixe A7hahA) ek
Sl AY Aoz AR ol 1A HE 37C
W oF 7] ol A 48] 71w ekl ol et
Ames 0] 4|41 47| (exponential stage) ] &
o] B Al oll A7 e}o] o shed 650nm47L°M
¥ = (optical density) 2 2480 MlF42 ol
o) Aeg AWl

P

2. A 2B Mz A

FoAl HFA WA AAE AAEAL za)si)
Ashed Tinlo] 5L @ 149 BaAe 2
W FAAS AFobE B 209 e APFow o
T HETE FUT 2T 2L Ao A} 7
Stelo} Eednle]l ks ol 1292
H-de = shglt

ASAREol bl A F oA mr] = A A 2ot

& shebet ¥ AFAE] A

% K
£
B
ok

AEHAEXY

2Bl e ZAYYRE ALF A 24 4R E A Y
T 29%s 4oz s 24 7E gordHTo
2 olstel 2%e] A Aleld vale Huy AEA
T & A 2AE & 5, 7 5] oig Ul Sele)
E AT A 2L A AR S § A S oke] 154
AT HFoz Aduaodet AYFe ~Anda 2y
£} A1 2] % 1= Cronbach’s Alpha=0.90795] g c}.

=Ed s FHFTL 4% Likert 358 2431 9ck

4. K2R e die

Tl s Aol Hlg Aae 2w x 9o



vehd Ad g5 AgdsE Gad s ez AYT
3 zFHe o|E Addgon], $94 AZL
t—test & 39}

HAAE ol AL AAF A AT AT
ol =4l FAte F5E 2AEIEL 4 SAEE A

Ao} 49} %2 AAE st}

oAl AF st 2Eela 4 FYYUE
T3 ETUAE Ay, AT ~eds Hg
et F AsAeny, @x e G

1. &tHol M2l EiHO| 7

or
o
=

Control testol] &J3F Al F32] A3 7} goka g
Eqdol $USL YU AME 2oz 3

3 Fapal 3
EAbe] 20l 8] FA o] S AL Shodeh,

{Table 2) Mutagenicity test of urine collected from
nurses on TA 98.
Urine was sbjucted to XAD—2 column chro-
matography to purify mutagen partially.

No.of Ward Mutagenic activity
drug =~ career -39 +89

handing (yr /mo) M  SD M )
DMSO(only) — - - 26 21 38 35
C 0 0/1 42 2.8 8 4.6
Cz 0 0/2 40 33 62 4.1
Cs 0 0/2 37 47 7% 67
Ca 0 0/2 45 29 70 35
Cs 0 0/11 40 15 227 114
Cs 0 1/1 47 30 54 25
Cr 0 3/4 39 24 62 2.6
Cs 0 2/0 3% 13 61 14
Cs 0 2/3 M 62 64 24
Cuw 0 4/4 42 21 73 45
Cn 0 7/4 51 4.1 59 26
Cr 0 2/2 338 20 67 19
E 20 0/2 46 34 57 5.2
E; 43 3/8 35 51 46 L3
Es 40 0/2 38 31 60 41
E4 96 0/1 629 239 918 439
Es 40 0/1 47 28 L,100 869
Es 27 2/0 62 7.3 98 72

No.of  Ward Mutagenic activity

drug  career -39 +39
handing (yr /mo) M SD M SD
Er 40 0/11 46 52 66 24
Es 30 2/0 57 136 2,110 1348
Eq 28 0/2 39 11.2 1,973 219.3
Ew 13 0/3 46 45 972 573
En 25 4/0 1,069 132.7 1,214 98.6
Er 35 2/10 1,548 147.1 1,292 102.2
En 25 5/3 1,407 985 2,624 241.6
Eu 24 2/0 1,367 106.4 1,947 110.7

Mean+SD of three experiments

{Table 3> Mutagenicity test of urine collected from
nurses on TA 100.
Urine was sbjucted to XAD—2 column
chromatography to purify mutagen partially.

No.of Ward Mutagenic activity
drug  career -89 +S9

handing (yr /mo) M SO M SD
DMSO(only) ~ - 149 57 189 1.2
C1 0 0/1 258 247 273 64
Cz 0 0/2 293 286 381 14.3
Cs 0 0/2 252 342 32 339
Cs 0 0/2 214 184 179 19.7
Cs 0 0/11 179 114 198 17.3
Cs 0 1/1 163 21.0 187 155
Cr 0 3/4 162 146 188 17.4
Cs 0 2/0 164 133 192 201
Cy 0 2/3 191 9.9 223 170
Cu 0 4/4 174 53 561 356
Cn 0 7/4 169 7.8 219 221
Ci2 0 2/2 223 84 246 9.5
Ei 20 0/2 238 85 251 273
E: 43 3/8 253 127 286 238
Es 40 0/2 229 131 264 305
E4 96 0/1 1,660 78.4 1,800 209.7
Es 40 0/1 22 63 232 274
Es 27 2/0 254 11,8 988 0.8
Er 40 0/11 246 205 876 721
Es 30 2/0 25 296 793 704
Ey 28 0/2 228 9.7 943 1166
En 13 0/3 206 106 1,125 204.2
En 25 4/0 1,45 137.3 1,771 256.3

Ew 35 2/10 1,619 127.4 1,946 248.2
Es 25 5/3 1,724 8.2 1,854 976
Eu 24 2/0 1,843 109.6 2,129 123.3

Mean +SD of three experiments
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Rk
(£ 205

88 TA 98 Fol Ao Aol
— = Al F dEddelw 5
32 %2 A% 2670 /plate .2 v, S9 mixE A7}
739+ 3870 /platede}, A&7 Ey, Eu, Eig, Eis,
Eurl vlghdshyg ) S8 k&4 713t Souo]
s \b-8-2 wglom Es Es Eg Epe] S9 mix-& &
& A ZA45tE o] B2 AzheE velile] A
A 149 F 99 o] Lol 4] Eodulo] fabso] el
o}, i &7l A &= Cs7) plated & 247} 22870 9] b
= UEbd AL A9t Eddol fdvo] B
2 ek ket (E 2>
7 TA 100014 9] A&l AAds Eodlol=
vl &4 shi o] 1497H /plate, #Alskd el 18940 /plate
Rew, TA 987} 7o) viaA sh ofl 4 Ey, Eu, B, Eug,
EuolM 52 Sddio] 58S vgdn, T3yl
+ F7}Z Es, Er, Es, Eo, Eo0] 9F-2-3}od A A ol 220l
Al Cionbol kgl vb-3-& B & B A g oz odEq
ol ik WAl otk (Z 3
(Z DAA Rgutel Zo] AYFF TA 15359 =
A Eddol v A sk o] plated 2670, 4 3] o]
3BAZ igtel. Edwleol it AHolA By, Ey, By,
Eu, Eup, Ei3, Euzb o] &A1 3hy 31 347 5h) S0l 4 73
7ok hSE ez, v E el - Ese] oF
SHA 4E-3-3h ol o v} &4 sk of| 4] = Es, Es, Eg, Ewol &
Al wb3-sgel. TAL53500 4 & Ez, Es, Es2 A 94 A
o]l Edde] ks S FAHSS ¢ 4 Qo
AzT e E dFek 2] v ZYshgol A9 Cort oF
SHA db-S-sh e, B4 3k 9] Car) 41070, Cavt 39074
ol & g B “D} TA1537HF ol A= A E 3
2T 2 Fooll Al A Hb-S- ] vhelux] okgtel,
A A Eel A= }% 2 20, KE 3, (X 4o vhe}

r

o whs} 7o %xgﬂrssﬁr sl g4 sy ol 4 Aol o)
2Rl 5o o] =] & 7t A A o 7 =A Vel
ot

2. Xp2tE 4

D) A7t 27 AL A A7) vl s
ot & A3k A E Al Ad o] bl %
Al 27l AR A A S el g
=

WF e £ U E ShHA 27 o
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a7k ehs) 2] M6 A43

(Table 4> Mutagenicity test of urine collected from
nurses on TA 1535.
Urine was sbjucted to XAD—2 column
chromatography to purify mutagen partially.

No.of Ward Mutagenic activity

drug  career -S9 +89
handing (yr/mo)" 1 sp M SD
DMSO(only) — - 26 24 38 2.5
G 0 0/1 31 54 5% 7.5
Cz 0 0/2 3 39 410 328
Cs 0 0/2 32 15 39 304
Cs 0 0/2 37 24 47 2.8
Co 0 0/11 32 35 29 2.3
Cs 0 1/1 38 26 58 64
Cr 0 3/4 35 40 40 31
Cs 0 2/0 39 21 ol 3.9
Co 0 2/3 91 53 39 2.3
Cuwo 0 4/4 28 13 42 17
Cu 0 7/4 29 0.8 60 0.0
Cr 0 2/2 31 25 44 4.1
E: 20 0/2 890 70.4 1,200 102.7
Ex 43 3/8 40 65 36 26
Es 40 0/2 83 159 455 526
B4 96 0/1 1,420 96.8 2,350 175.3
5 40 0/1 39 27 76 4.6
Es 27 2/0 3H 37 42 1.9
E 40 0/11 2,020 230.5 2,560 215.4
Ey 30 2/0 32 4.3 34 1.3
Es 28 0/2 35 51 1,370 126.7
Ew 13 0/3 36 40 1,515 161.8
Eu 25 4/0 1,060 116,3 1,183 115.9

Ee 35 2/10 1,430 2341 2,210 198.2
Eu 25 5/3 1770 126.3 2,090 211.6
Eu 24 2/0 2,110 243.2 2,970 325.4

Ah54e FREE ARG ANEFEE 248 2
274 (E 5)0l hebd vhsh Rakeh A9 299 o]
% 2 Fel M F5E 54T

A7) wlate] ARF 129%F LaT A4Z4Y 5
Aw}a%z, FE 4713, £ 3994579

ek 2b s Zhzh 19 A o] gl ek,



{Table 5) Comparison of each physical symptom fre- HFE2412 2 27 o) 2 uct 2o A5
£ s "

quency between experimental and control el gl A4 A Tt L ook
groups. Al kol LAl 29)o) 227 417 2eleb el (5 6)
Physical symptorns Exp. (N=29) Con.(N=12) ]
N rf% N rf% V.o &
Itching sensation 6 207 1 83
Headache 8 27.6 1 8.3 1. AtHo] E0IH(| Ruts M
Corneal congestion 6 20.7 1 8.3
&iﬁiﬁiigy . oNd 1 Aol 9] Eelulo] Sy £ B o o] o
Nausea 7 241 Ao M-S U4 Rl sted AL ozl i HER e
Chronic dermatitis 2 69 o} w5 Helshod i =o] woka) 2 A5 s
Vaginal burning sensation 1 2.5 Y of A qt ol v o] f-1ko) A5 o] Boinlo] Sk
Abdominal discomfort 4 138 o] 4 9] soluble fractiono] 9eg ok = 9qiet
gliillt)itrlr?irrllg sensation i 1:;58 45 42 CBsep—packe] §3}44] 4 o £
Facial flushing 3103 22 I Yoz AP A Ao
Respiratory difficulty 2 69 279 Fdw o] fubso] 3ol 7} glof £HE 9 5o
None 6 207 8 668 Hol F5S 558 o] Ygaia) g et
*r.f.%=percentage of relative frequency Ames 2} Maron(1977) of] ] 3} o 3.1 9] ut &
# F el o] f24-2 4 Z 7} (cell membrane) & =3}
L AEY A 3h A %ol 7)) W Fof akok o] B o specific
transport systemell & <4 5| x| %=k =24 (non-
DAYTY 238 ~rega g polar) & 4 ofl 7114t B 248 == 7 3ko] glom
FAA AFLIALY 2B LS Bopu o T & th-& resinell v#l nonpolar XAD~2 resino] 4w o)

(=]
T AEd~ S 54 A 2 (nonpolar compound) = FaeE

(Table 6) Stress score of experimental group by items.

Item M SD
L. I'mafraid that this drug may produce some skin disorder on my body., 2.52 0.79
2. I'mafraid that I may deliver a malformation infant by this drug handling in the future, 2.38 0.73
3. Nausea at the smell of the drug while handling it gives me anxiety 2,17 0.89
4. Pmafraid that I may develop a cancer. 2.10 1.01
5. I feel concerned there is no protective countermeasure against anticancer —drug handling. 3.10 0.86
6. Dizziness gives me anxiety. 2.28 0.75
7. Headache after handling drugs make me uneasy. 2.35 0.81
8. 'mafraid that I may develop a hematological disorder. 2.24 1.02
9. T suppose that continuous drug handling may do damage on my body. 3.03 0.82
10. I'm afraid the anticancer drug handling may produce an fetal loss in the future, 2.17 0.85
11. P’mafraid that I may produce respiratory difficulty. 2.10 0.90
12. I feel complicated between the worry about drug handling and the nurse’s responsibility, 2.24 0.83
13. 1 fear that the anticancer drug may touch any part of my body while handling it 3.14 0.83
14. P’mafraid of the possible infertility in the future, 2.35 1.01
15. I feel concerned that my hair may become thin or drop out, 193 0.80

Total 2.41 0.54
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~ Abstract—
* Key concept:Mutagenicity, Physical symptoms, Stress

Urinary Mutagenicity, Physical
Symptoms and Stress of Nurses
Handling Anticancer Drugs

Kim, Bong Im*

The purpose of this study was to call attention to
the mental, physical and occupational hazards of the
anticancer —drug—handling nurses by examining
the possible urinary mutagenicity and measuring
physical symptoms and stress level of the nurses ex-
posed to anticancer drugs.

The experimental group of the urinary
mutagenicity assay was 14 nurses handling
anticancer drugs at the medical wards of a hospital
located in J city ; the control group was 12 psychi-
atric nurses of the same hospital, The test material
was the nurses’ 24hrs urine, which was concentrated
by XAD —2 column chromatography.

Tester strains were TA98(+S59 mix), TA100( 4S9
mix), TA1535(%S89 mix) and TA1537( LS9 mix) ;
Salmonella mammalian—microsomal test(Ames
test) was employed for the urinary mutagenicity as-
say.

The physical symptoms of which the nurses ex-
perienced were investigated through self—reports
on open—questionnaires. The stress levels of the ex-
perimental group were measured by a stress
measuring instrument dcveloped by this author, Re-
liability of this instrument was found to be ad-
equate (Cronbach’s Alpha=0.9079).

To ascertain the urinary mutagenicity of the

*Tel : 0591) 40-1835, Fax : 0591) 43-3010
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experimental group, the mean and the standard de-

viation of the colonies of Tester strains appearing on

the minimal plates were taken and compared
differences between two groups. T —test was
employed for the significance test of two groups.

The physical symptoms were compared between the

two groups through the analysis of the nurse’

self —reports. The mean and standard deviation of
the stress levels of the experimental group were also
calculated and were examined through t —test.

The results were summarized as follows :

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

2. The physical symptoms were also much more fre-
quently reported in the experimental group. 79.
3% of the experimental group reported more than
1 kind of physical symptoms. On the other hand,
33.2% of the control group complained of 1 kind of
physical symptom.

The items with high symptom frequency were
‘headache’, ‘itching sensation’, ‘corneal conges-
tiory, ‘skin allergy’,

3. The mean score of stress in the experimental
group was 241(range 1—4). The experimental
group showed the stress level above 2.0 in the 14
of 15 items in all. The highest stress level were
recorded in the following items in the order
quoted, ‘I fear that anticancer drug may touch
any part of body while handling it.’, ‘I feel con-
cerned there is no protective countermeasure
against anticancer drug handling.’, ‘I am afraid
the anticancer drug handling may produce a fetal
loss in the future’.



