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Abstract

As a crowd living place, Taiwan has little tolerance toward
environmental hazard. Therefore, emissions of the pollutant have not
only disrupted the balance of environment but also caused severe impact
to human being. Human exposure to organic solvents is widespread and
occurs regularly. The principal routes of direct exposure to organic
solvents are skin and inhalation. Organic solvent like toluene and
methyl ethyl ketone(MEK) is widely used in industry and is well known
to be neurotoxic and naphrotoxic. It is often used with other pollutants.
Toluene and methyl ethyl ketone (MEK) can cause many of the
pathophysiological effects. But they have been proposed that there have

no mutagenic, carcinogenic and teratogenic effect for both solvents.

Currently no suitable instrument can assay the biological effects of
volatile organic chemicals (VOCs) in cell culture system, but the in vitro
system like culture cell can tell some details about the mechanism of

biological response than experimenting animal does.

A cell-incubation system that can introduce different concentration
of volatile organic solvent mimic the occupational of environmental
exposure condition has established and presented in this work. The
concentration of organic solvents in the exposed chamber has been
evaluated by GC measurement of samples from air sampling of charcoal
tube, passive monitor or CS, extraction of medium. The effect of the
cell cycle performance of V79 , a normal lung cell line, exposed in
organic solvents has been assayed by flow cytometric determination of

DNA histograms. Different organic solvents produce various types of

(98]



V79 cell cycle performance and its effect has been observed in this study.
The design of exposure system, stability of analytical results, and the
application of this system on toxicity evaluation of volatile substance, are
discussed. Recently, the concentration of organic solvents in most of
workplaces has been reduced below the permissible exposure limit (PEL),
however, the phenomenon of human exposed to multiple environmental
hazard waste is often observed. Therefore, it is important to study the
influence of organic solvent only, or coexistence with other heavy metal

such as Cadmium, for human body.

To understand the additive effect of the toxic chemical mixtures to
biological system, as well as to estimate the cytotoxicity or cell cycle
inhibition the in vitro assay has been performed in this work. It is
devoted to establish the use of V79 cells as an in vitro screening tool for
the éytotoxicity or cell cycle inhibition of volatile chemical agents. In
this study MTT has been used to assay in vitro additive toxic effects of
Cd** and solvents on V79 cells. As to elucidate the details of the
combine effect of cell growth, the cell cycle with or without the chemical

treatment has been assessed by propdium iodine stain in flow cytometric

instrument.
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AR E FER B ehibS- Ay 1 VE A 5 693R R
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W EE 110.6°C 5 1 E-95C
ARRBEMER=S) 31

F5 i (LB T Es=1) ¢ 2.24
KYEBE  54~58 mg/100 mL

FRE RN T REBARE BmigEz e AR
ik BH HEGRRABAEZIEERY  ALELRALE
T FANMEERBREY ABT TR Rt TF X
(% 15~20% ) [34] - £ LUMBH P2 I HABAARELTFTRE
AP AT XBEHNELFRER T EABRMERZHMN [S] 24
B R E R EARBEX TR HARDEAL T BAtAz
5 ERARE B -
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MPAEFHRTMUREHET X [678] - AAREEL  FEL
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fPENRE R K R AR [10,11] - AR EEBRBN B BT R
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expired 10~15 %

7

- o-cresol 1 % in urine
OH
CHs CHy
l L-—> conjugation with glucuronic
acid and sulfate
benzy! alcohol
CH,OH
benzaldehyde
CHO
benzoic acid
COOH
{———> conjugation with glycineé —————»  hippuric acid
or glucuronic acid 80~90 % in urine

FAREBRETZRAATEHEETARBT(OAAEH AT H
BRAM EIEIRZ TR L iE M R (activated charcoal tube)w fig
HP2BHMEMYE  AREBZEBBZLERE  EHARBER WA
(Gas Chromatography) 48 & 47 & 4o & 44 & KM 8 -F 18 2 & (Flame
Tonization Detector, FID)R| 2 « (2)T & ¥ A #E R B L R T A PE BB £
FPURE - Q)ERBLTTHELATHBRZEEG XKL S (passive
monitorn) BN EEF T 2 A0 & —KEFHE > BhRMBERE
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BRENEHRETRAA REAUNBEBEHT T UALHEER
(parafilm) Av#fB3EL o AR ETHRET IR WHE > B HE &Y
g EE o UM EESHAREEG SN 0 AEEAN KN ER
b BREBEHE  LULEHE R AHBFEBR -RRE
STHERRERBE  TRZERSEATE MY RESBIE
F &g T B5(PU)E 4R » BB ERHEEIANS — BB R - B — 358
R T e ANBR ] 0 AR T RIRE BIRE 30 S RRE o A LE |
NEABRH R A ERREFHS SRR E SR EE (R
SE) BREGHLREFRARHENE -

(=) T &(Methyl ethyl Ketone)

ALLME R, &EF REE%
ekt 796 °C s . -863 C
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ARFBE(ZR=D 241
Bk R(LEE=1) 2.7
Kb 26.8~29 mg/100 ml

TE & —FE & &R ER HMN K S A BRBBFo K E BITE
WA i 1996 FEAEILE RO F L TUNE TERSHEDTEY
# 21,644,523 N AT ERTHERBERIETRZ  FHRANHILE
4 R B T R 2 S B “Glyptal Bt Bs ~ £A %] ~ BB &6 E A -
FAA R RIBIE R B S FRIREE - R BB R AR
% o e TEMHEER K 79.6C[19] ) REHEHE MR ARKE » A1k
BTERMEEER T 2AFREONE > HRAEETATES0E
HPREREFEBRBRAREG T - kAR FEL TEER > &
Flietbmd ey PEMRBEER > BEmi BB AAETHELER
%\ o

£ B B ¥ 2% & # 4 #F ( Occupational Safety and Health
Administration, OSHA ) ~ £ R ¥ 2= 24574 % % 77 (National Institute
for Occupational Safety and Health, NIOSH) #8# 2 3% £ & R RAL
( Permissible Exposure Limit, PEL) » A N0F B E- P34 R HFEE
( Time Weight Average, TWA ) 3 % 590 mg/m’ - % B BURF T £ 457 4 67
% & ( American Conference of Governmental Industrial Hygienists,
ACGIH) ¢4 %fe44 (Threshold Limit Value, TLV-TWA ) % 590
mg/m* (200 PPM) - B AT H B TEARE X E %R E % 200 PPM
[20] - A2 TERM & JE iR R B 2.45 mg/em*/hr[21] » TEZ B 348
REBRENFERRZRAY  HTERERELBARK -
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B 54 KRB AR A AR S QR 0 T ERAR o R 3E R A
RUCGENB AL — 0 FUARRG TE8GL 7 — o g aih
BB A 3-#-2-T 8 (3-hydroxy-2-butanone ) & 2,3-T — & (2,3-
butanediol ) [22-28] » B3gAEHFM AR F ©

expired 2~10 %

MEK ————3 yrine 0.1 %

/N

9-butanol 3-hydroxy-2-butanone —— yrine 0.1 %

l

2,3-butanediol ————> urine 2~3 %

ARALEAEROFEABRNTRYER  THRARE SRR -F
¥ (xylene) » ¥ X (toluene) * w9 & vk " (tetrahydrofuran) % & & t9 R ik &
[29] » TEARGARBHR R L HACERSANE » ZUUERE S > HAenF Poy
FREABK 270 n48[26] - AAARRESLEL > REASGF THOHRET
(oA TR, %) EITALLEE 30 B4 > Aok E By
(Sister-chromatid exchanges, SCE) &) 57545 4 [30] » L EP R TR P » EpR| T
ABEEMEBWRECABRARAT(CETER - FR BB —AF5K...
2) GHEFHETE AN R RBREEREB] 2
ARFELABME TR TH ROBRT > TiEeBE L MR
B~ BabFiRMECES B4 E[32)]

OSHA B NIOSH 34 # Kk % i8¢ &9 T 8R4 4 5% F 454544 - . ACGIH
PRz 4 R EH4244 (biological exposure index, BEI) & F#i4%
0 Feik o 4 A 2 mg/L TEA[33]: 48 B AT 2 2 4 ) 53 % A ( biological
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tolerance value, BAT ) & F ¥4 84y sk > 48 Smg/LL T &R [34]; H3¥g
R E B LANLER BF R AR L EAARLIE [35] ©

B AT 2 & 18 R 94 3% * Van Door A o-nitrophenolhydrazine $1

FE R R, S iR AR Fa & 69 T BRI s, o-nitrophenolhydrazone %7 4 4% 0 LA Bl 48
# Bk (solid phase extraction ) 48 » B S osh s k4 (UV) A5
kA8 B AR (HPLC) %47 47 £ 4(36] - {2y ik X Ak S AT R 22
FEBMB  FTEB RGO FMBR BHAFRIMABHRE -
AHEHBEREES I00mg/L RAEARANSEERZ EBEEXE
W BEBRAT 5 o Kezic 7 1988 S£8F » f§ Jk ks B2 S B8 4b48 » R A=
TR~ B RRAREMRIRG > B UARAEAMELSAH T H[B7] -
RZFEPER B R BERHE AR 40C » FEGESHBET > =
ATFRBEEHEREH R > RS WS4 85~91 %2 M - #4
¥ ke RRIARR 10 mg/L > 12 ACGIH A2 AP TERAMREE
FEAREQ mg/l) ; B RAAMERIAMEFEMA (Smg/L) Bk Kezic
PR T AN RBERRANTRRGEESIREF AR
5#F o Deveaux [38]# 1987 < » LATR/JE skfv Fourier #34 X 44 %

( Fourier Transform Infrared Spectrometry, FTIR ) & & 5 #7 fo.i& & 41 8%
Bk BT RAMERZRERD T » BT ENARERS 6
mg/L> 2 48 J& A 7 & 5 B AF 2 8 M B BAt 7 - Wallace [39]7 1984 4 >
A Tedlar bag ¥ & ARE ¢ &84 > 3£ 2A Tenax cartridges 3% T & » &
LA B S I R e AR B A7 R R R(GC-Mass) & & 0 A7tk

FUHTBRTHEMEEERIGHEFERY @3H
(A& FM
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% A 100~200 PPM @ #lia B oz & HE E T iedgdl PIeiv & »
FlALIRIA ~ "Bou ~ BASERIE - RG c BRHEEBTHRER
EWELkEELT -

BE TEHOARCHEBRIELEPEMNEMERLEERE -
BREE ¢ RA G Rdk o
BN BERBAE -

BgHHEE  HNE -HREEEARE - RBBEECLEREE
R4~ 3~ B L E AL, N F KB B2 RE

— R EFESHAEAFT TEHRARES XEHXBAKET %
RARRI[40,41,42] - BI B AT 047 T 889 % ok b & SAGC/FID(R.48 /& #7
& HAKBETILARS)AE > UBEARKYE HERE  ERATE
ERE RS T BB FIRZIRGE S -

(=)4a(Cadmium)

e BAMELEZ—  TAARIELEZLE AR LEES
TR eERLS Y [43] AT ELEREZ  ANBEBRTELER
Btoitid RLBBxTROA T+ TR - f AR SRR
(CsH3sCO0),Cd A BB ZE ey R Ass RET TR K -
EEMZEERO B SEH SHSL - BRET Ty B BN
WA R BHETFTIRE  HECHRIERKEIZRRM4] - &
Woia e B M EACS ) B AR REENE [45] ) EBRRARER A IR
BE M B RE RS ENFRB(H25-304F)[46] 0 R 5 b £
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PIHERS » Ml P oy E T RYR25MEA » WATR T RO 105 » 7
TR K R0 o M B4R HAL S M RA G ERBBHFEM  TE
BAEAKRBEENY T L AHI A DB RBS ] G KRBT Mk
2HMBMAMAE HELKEEBINEARTHE  RMEGERHH
#10 BREBEBIABROREMT] - RATREAERY > EFRE
PERE BT ARBBELFABREFAZMES] - R THEELEENG
Frol e R B R PR — G TREAESEENEE L
BARR M RN > RARER G RAE THEFEM] - £ LHRE
oo SRR A B AR A BAT P B b & M 2B H B 0 Takenaka® A
(501 R FAMEF A BANT K HARER(a)Vr R FMET L8
REAMBEE R EFET% 3 B Waalkes® A[S1] 5B 224508
FHAT T L EEFEE A M o A ShBlakley % A[52] 84 B Waalkes & A
[S31F1 A o Bk 75 X ¥/ 2 B(mice)de FHREE HRAHTEL AL S
LR BHEBRBFRE iﬁkﬁﬁf:ﬁ-ﬁ%ﬁi"EZ%ﬁ% # ° ik
2o GRE RS HR P TRORF TR BIRL  ERERE
R TSA]HNABABE I ZLATRRAFTRA S 209 RI

FEREBHIREPFFE FRAARAALEIERRGE T mmE
FRENGELT  RTREERFAEYEL EHGEEEZTER
FHOFDEFAR BT HFRATEERERRART ELE5KXREMR
»>FEEEGE > 4op,-microglobulin & & #N-Acetyl-B-Glucosamindase
(NAGase)¥ * EREAHF N ENFRBR B THRER  EETHEK
VEFR ~ BB ~ 5 F A A AT RyE%#F (Fanconi's syndrome) %
BER BREGEECTEATH4ERBETCRTHEZRARAERE R E
HEERRENGRAME LT ERIRE & ERIFIE[SS5,56] -

4w B A2 4 &Y% J% 75 (Itai-itai disease) Z 45 3 T HF ok
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FURRREINEHEEAT L TROBRBE ST H T
SR g DEERE MBI T ERE - T TRRCLE KRR
BBHm B HRFRAKTE  SREEFOTATRIRRER X
oo K RIS MEFAE M ABE o f£ln vitro® B8RS @ 0 Sa e el
M (cytotoxicity) ~ £ B # 4 (genotoxicity) & B & # (carcinogenicity)
THREEHACEGTFEN S R@BE TR BBV ER
(transformation)[57,58] - 43 ¥ M AN — L L M A LR WU L EELE
((0Zn~Cu~Ca ) BERABERER » THRERGENE S TFTEERAE
BEARE  EHEBLECTRBLC - BT e ERBMES FHRXEHE

A B AE4RDNA » RNAF & & B ey R E > emd et
[59] -

GHABRYEEREIZRAGRNARN METEHBTER
FHBRKELTFTULR  — KM ET REZLEGRYEAALR
MRIE RS —BERERRZ—  ENRER B EREREH K
BT T BRANALERTT R ER -

SRR R 4R B T IIRRA -

(M)BN D TG TGN RN EECE G EAR S TREEAN
BER o BPRAF 25 %6 ~50 Wba e BRICEAAR » £
ERBERBERERNFLEERRARE  BELEFH
GENEEEEBEARREIER —RERTHERT
R ATAHMELAS LB —RBERRR  RIFERETRE
BB ROGREFLTERRETOER  FRILE THEKG
L dEREANANE  HEHNIEBMEER TS —BEH
& B AR RN B ARG T A B R} o
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(Z)BAN BRRH T AT ERWEAARYERE S % &
JRF AT AR B RMCRE 77 0 A2 R A TR M TR 0 — AR B
MmE > EHRMHEARRERZNRE  REFLRELER
St —REAFEFTREHRIERRLGEREDTEAN
10 ~ 40 pg 8943 > HARK RN BN (1) » TRAEAL
G RHENERERASHMEENRHEZERT
BABBMLNS wRELER TR FL  AIBREHR
BH ¥ RN 140~260 ng #4548 50 FU L £ g8 RF
INEDRER BRI RE MM T RE TG L P
BGE KM ELE  ERBTRKERERD A
Mo BHE—RBEAABRGETERBEARCHERE
RFTREERGUBREZREHSHERD MR - (&
¥ MERAKSSBEL 1 pg/L ATF)

(2)R)B BB HFEEEBAA IR RERE > —RAREEEH
K& 20 %08 BRAT S 2-4 ug 4RI EAAE » BLRE
bR —BEZHEZERTF -

BB AT AL BB T RAE — 5 A ST A AP R R
AL B RO E - RNEAFRGBORA TR ERF S
FRARREL G EHSAARNNNREYER  HEEERRT S
AR EMARZZEORA - BELALERT@BRBETRERNSG
E o ARARTATRARALNORBEN » BH ZEI6 WA BIEE
BERATE > BH28 ARG REAR - ERL_RILEHE
ZHBORAFERRE T TARFHR =R LIEFERZ
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FRARATEHEZBATAZIAMBER  BREHHFER—FERHEZ
FoHREBEOREIET A MEAESHERRER S TRELE SR
SRt ST HE o 4o bR T Bp 4 bR AE R ARIE ] 694 A [60] 0 M4
AR~ B R —

ARARLZERBAHNTRERFEEUE RS EL LR

FHEGETHAMBZ R EHE AL E R B RARIES
FMx SEIAE o
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(—)EB

EE

R
f.48 & R ik & i (Hewlett Packard 5890
(Gas Chromatography , GC) Series I1 )
A 7541 % (Autosampler) & i (Hewlett Packard 7673
GC/SFC injector )

m8E% 4 (Column)

SR ERAT
BREHBARET E
eaXmEt
FFRES

B %% 5% & (Sage™ Pumps)
# # %4k 4 (Lamina Flow)
4m s 3% & 48 (Incubator)
R 48 B 4547 4k (Flow cytometry)
& 0 #4 (Centrifuge)

8] 3 X AL SR

e E T

15 ;8 K548 (Water Bath )
IR E

Atk (Hotplate )

& % Hp-20M Carbowax 20 M

30mx0.53mmx1.33 um
SKC model 224

SKC model 222-3
SKC model 303
Kofloc RKI1600R

ATI Orion

High Ten

Nuair™ Us Auto Flow
FACScan Becton Dickinson
Kubota KN-70

Nikon -

Nikon

Kodman
Reichert-Jung
Corning

25



(=) ##

L #MEHH -
£ 75 B R
7 V4% % (charcoal tube) SKC ST-226-01 33,
LOT-120 » -2 & »
100/50 (mg/mg)
B E X4k EE-4 B (passive monitor) SKC CAT.No.575-001

35E LOT 656
48 4% 3% %58, Tissue Culture Flask (25 cm?) TPP » Falcon
4m B 3% % m Tissue Culture Dish (100 X20mm Falcon

style)

mpn e &R (24 well) Falcon

S FHGEE (02um) Gelman Sciences
Microprep (0.22 pm, 25 mm ) Poretics

15ml B SRE Falcon

1.5ml BB SRE Eppendorf
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280 ¢

4% R
Toluene : Merck
Methyl Ethyl Ketone (MEK) Merck
Carbon Disulfide (CS,) Merck
1-Butanol (CH,;CH,CH,CH,OH) Merck
FOETAL CALF SERUM (B4 7% )  Kibbutz Beit Haemek Israel
Minimum Essential Medium Gibco Brl
Dulbeccols Phosphate Buffered Saline Gibco Brl
Penicillin-Streptomycin Gibco Brl
Trypsin-EDTA Gibco Brl
Trypan Blue Stain 0.4 % Gibco Brl
CdCl, Sigma
Dimethyl sulfoxide (DMSO) Sigma
3-[4,5-Dimethylthiazol-2-yl}-2,5- Sigma
diphenyl-tetrazolium bromide (MTT )
Ribonuclease A Sigma
Propidium Iodide ( PI) Sigma
n-Butanol Merck
Gimsa Merck
Isopropanol Ultra Pure
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Hwiix

(—) &’HQ‘Z&$ (Desorption Efficiency * DE)

HREENERE—RRSEB AT A A4 AHEAN
(spike)E M et B AT BB > MBRBUBRBA ML ERbc 18
BEFH AXBE_+ /IR E - FHLPE% o BT BER
A AEIN 2 mL N IEIBHE T 0 e 1 mL 69 B Bl ATRLKE
B Mt 3] 5% & CS, & CS, &4 4% 1-Butanol F#& - x4 H L B
#)4%4% 5 (autosampler)ds f 2 uL EAE % 5890 % %] II (HP
SeriousIl) £.48 & /& 4-#7 #(Gas Chromatography @ GC) » &4 X
¥ &7 1A # % (Flame Ionization Detector » FID)# 4T & & 447 ©
B e o ikt A

BEAE D 35C-5 44 — 10C/min —55C-5 448 —

20°C/min —100°C- 5 4-4%
FTARAEN)RE 5.0 mL/min

(=) #HH4 R (Environmental Monitoring )

(DFMER ALY

HTHBIBNAREBEERS  BUATHRAETR
RATF  EABEENSHEAREREA RSB H LY
BrE NRAI—ERTHEFEAREREERR
56 4o B AT
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EAEKES
(j i

‘ £
e &
o B 1 A B M E i
#i
L ) [ }a%ﬁﬁn
st

e B 2 R AL ool 0 A AR A R E S B+ 2
Bl R BRBITA—ERERPELEERARKRE  BA
AL EREEE #%?é%ﬁﬁ}xéaﬁ@i%%&%ﬁ (incubator ) # -
FTh@mpEhs TRAeig BEAAARY @Kk
B & M F e o

(ID) FBAHTHBEARER ZREF X

BTHRE@BEER THABRARBRENBINE  &MA
HERBTEANTHG X IZER > EERAFEMESTHRE (X
AR HARE R D GC-Mass 4547 °

B AR R R E thiel 6y F X(50~200 PPM)$2 T
ER(100~600 PPM) > MEN B EEH B ¥ » RE XMk
RITANEHERRTY > AMELTRIT NGBz AB T &
B 1NeE AR ARE THEANS mL 8% kR
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(52 P4 S Ao BOR A fim % B 69 MOIE B ta BRSSO R
) AR AR B XAk B0 B E B EASARY A Bk
#%50 %E T AR S 500 mL/min 0 4§75 Mk B Rk
Mo —ss3: % & 4 (incubator) » —3g B ARMEE E 0 47
BAST LSS B3T3 o 1 N BF R BABASH B S » T T M
oM ERRAYBERE  HEBHEER &
W ACAKS T > B R B BT o MRR—
BB R LR 0 R AT AR P B > s AR
12 /B AN B AR B 12/ IR —18 -
BEEET HEBHWHER  HON ACKE THE - B
24 NEFERM A — AR ABRKBSRBREL —BEH
A SR PG RE - AR S REN
B 0 % IR 200 pl 89 4m i3 A R E A A 800 pL BRI
B OB R T BB ENACKE T -

(2)EEZRm®

(D Tz £ 4!

* mBs e |

V79 tafa(F B £ Bk 4B m i) A4 % 10 % FBS
0.22 % sodium bicarbonate » 0.03 % L-glutamine Fv 1 %
penicillin/streptomycin 2 MEM #%a Ji 38 %R 38 % » #§ tafaik
ENAS5%CO, 837 CHEBRALENELE Bo_REH—
RMEIBRR > AR Ry Btk o

ARG V19 o R ARBBFRRE > EREX

30



B FmppBE LU THETRER

* b B4

B Em F B miais gkt 0 e 10 mL 1
1% &5 PBS (phosphate buffer saline » 0.2 g/l KCI ~ 0.2 g/L
KH,PO, ~ 8 g/L NaCl » and 2.16 g/L Na,HPO, )4 #%5 7& % —
T AR 14269 PBS 818 RE - Ao 1mL 1428y
trypsin(% — P 188 » ¥ Bitm i B m) > & trypsin
BEfmAaBRE  FELRA(BERE RAHWBER
BE) EN3T CRERS 4 FaEbigedin
748 <] A R 8] 3 X B 2 (Nikon) R K 4e i % 5 S AL BE3E &
m(EHARERE > THFEEHITEAndSg > AT B
AR BRI AR 0 AT EL 10 mL trypsin #p6 BI(A 4
A e b B SRR B T )i ke Bl > R R Y 0 BN
I5mL 8sE P N4 °C #E.3 800 rpm (Kubota KN-70) 5 4
1% M EFREM(ZEEREL) HoNEE@lBRR
FREHGRPTHEANE LR T

Ry )

R X e dm s R P SRR 0 Bk
B 421873 ( PBS )se k& » A trypsin #§ & i e T ( #F 4~5
S48t )0 e A MEM 324 0& L5 M trypsin 7EM 0 B i§ b
BBERBEHECE T > UHw 800pm -~ S 04 BB
M EFR > SR g > wABE A REBIBRR
[ 242 42895 Rm et £ % (50 % incomplete gm}i@ﬁ%;&,
40 % FBS » 10 % DMSO)#1 complete 4m sz ik 1 138
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&) B RRAR 2 ~ 4 x10° B g/mL - BB A RE X
ImL 9 ERmBBEAREY  BHLREBERERS
oo 20 CTAR LA ABZE-80 C MAKE K
BPifbm i ERE AT MR R

3% T A

B RImL M#eegiRr 0 BN 15 mL &
TYHR o Heis RESAREGEERE) 37 CTh
BRER FARE T2 BRI > $19mL H & eY b et
iR T RAe 7 4 °CEs 800 rpm (Kubota KN-70) 5 448
%o EFRER(EETRE) HioA 10 mL 8 0 b i ss
FRoAFRAMEH EAN10cm mipAm 437 C -
5%CO,3 %M T 38k 18 R MW E N m it RIR -

(ID MTT Z a5 7E M5 #7

fa o, 2 B AT R ARAR Alley 2 7 ik([61] 0 fmia Pk 4R AR
HEZRAR@BERELRENRER > FEN V9 ta i
MTT(3-[4,5 -dimethylthiazol—z—yl]—2,5-diphenyltetrazblium bromide)
(tetrazolium salt)4& dy 3k 4% 8% + & 5 B2 % (dehydrogenase)E i A3t
% B i Formazan &% > FH&E LAY  &hREERAMEE
T AR ey EE

J£ 24 wells &y a3 H A P » 518 well £ 2 X 10* 18 V79 &=
B o A 18 BEME 0 LAEEER & HTIR( PBS )ik kR 0 Bk
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B o 3k 18 /NBRGR 0 LB B 45 sk ( PBS )Tk 3 RIR 0 Bk
AFEEEY MEM 32 3%ik1E 0 B e ANBLl S R EEE 8 E (R4
4% » Toluene - MEK)##E &4 8% % - EA37 C-5%CO, % 4(8,
SHEBEBRBELEERACAREBGEL BEHAH)24 )
B 2453 H A A 42 MEM 3545 > s PBS €&k
Prakfmpa e — S HER o i PBS #li48 > Ao A#EH MEM 32
¥ 0 FAA MTT(0.5 mg/mL )3RB] » MK 4 /05 o F32
A4S R EFRER S B 1mL &) B AEE e i
FEREERMES > WEKkEK 563 nm FHRE OD M -

A8 ¥ e J 17 7 R (%)= (R Fl iR L # da il 2 9% e {B /control 48 4 By
Z % HAE) X 100 %

(D) R 4= g 241 & (flow cytometry)-4m s 38 #7 2 8] &

AFAREA T LELZRER T w2 Flow Cytometry 447 %
FEAEREABER T VIO e BE 2 B % - FHIR E tafoft b
AR H(EEE)ZERAELN  RRELERE
(Monoclonal Antibody) B & . BF A 14 - B A8 LB H R E
RoBNEUATHRERZ AL L FHE » R{ERRK
REZ B—BBENESLL e E B SR ERT
B 2V FFNEUE ABHBREBA  HARRBER
&b il > 2% BIR ARG - R A B R ERBRGRER S 4
tm B B (B3R B 7T 3£ 15000 Cell/Second 24 L) fy B4R E & (<
1000 FITC/particle) & 5 sA R & R i+ B B — s S, A ) BE4k L &Y
ISR MBH M- T ALBERCES LR AR E—
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i WA IR LhK S REE - KF @ REKEeBAE
MtafefFRR > AAELLR LR AR X @ipiEi@ Fluid
stream > 3 ABC RS A S A LA LR thta i L 8F > STEE
BAEMERZARE A HFRKRAGAHE  BUAARIELS
(Optical Filter) & & A7 4R R 2 &9 3% & » %4 A PMT(Photo-
multiple Tube)#F IR UMK KL FH &%k RERBBELEHFL
R FREZRBEHEERME » LL&TF o4 -

4a B0, 38 BA 2 5 H7 A4AR 4K Fried £[62]Z B8k o — x4t iR
HA 4 % 3% 58 #7(G phase) "DNA # # #4(S phase) & 4~ # #7(M phase)
$BEH BT DNAZAEHFRAERE - —K&mET > BAHMH
Bwmialr R RmE T Eal > ¥ DNA 24848 % G/G,
2R 2 M4 » 4o LA proptium iodine(PI) % 48 5¢ %2 &) 50 4 i% DNA %4
#% 0 TR A AT 3R 200 oA b2 B S504E » 3T LAUR R fm AR
A& (Flow cytometry)3t & 4o i B 1 F & B2 Lt 4L A BB £
2R me AL HFN G Eh i B g4t -

B 10 cm 32 A mAEAN SX10°18 V79 i 384 18 /[ e544
VAR B 45 18 78R ( PBS )ik £38 R BI-AN #H o) MEM 32 %%
%o Bp e NBECEIF R ERE A5 4( fAL4R 0~10 uM> F 3K 0~200
ppm T & 0~400 ppm Y& 6% % c EA 37 C~5%CO, 8%
HEABRAREREZ @BMIBAR) A I 28 BE A FEhZ
MEM 32%% » SAPBS R %mk > ibfimpnE—FS1ER -
PBS # i @ e ANBREZFE#EF (Trysi/EDTA) M@t T » ik
£ m 4 1X10°~2X 10°48 » 42 800 rpm #ik TaEw 5 448 -
£ LRk 49 S0 uL &) PBS v 8 S5t R G o BhuA 150 pl
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PBS 3k ST $L s i o LR B 3T HL b BB - — B — i 3bAo A 800
ul kA& LEE(B0 % ethanol)ii 4354 » Je K B3 & 30 4548 14
A 800rpm #iE TEHSS S BERRLFER-FA I mL
PBS #§ 4 B B 32,34 G 478 » A4 | mL &) 4 B0 R 3R 79 255 Ao
A RNase A Stock(# 3% E PI 50 ug/mL A RNase A 50 pg/mL)

HRIERRLS > ATEITCTHE FHER 15~30 548 > 483
MO AELE 4 CAREY - HARK @RI ERE >V =BE
2 -
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st st o

ZRAEA

S5 4 SKC 24 81 60 & 5% » 3L 222-3 » 345 503 B (count)
F REAT > 8BTS R 3 BT R AR B AP R Bl I e
HoHRBE—HEAREBBOEAXAEHERRE BRI
BRIE » £88E& 50 BARUAMFETH > BPTFRARRY H
N B HAREGEERSEE -

AV(mL) « 60(sec)
At(sec)  (min)

AV=R & it A7 L2 g8 M (mL)
At=Re & 8.4¢ Vy(mL) E#2] V (mL) » AT F 2 8% Fd (sec)

R F(mL/min) =

¥ & 75k (calibration solution) B @ £ &
BREBRROBREROIEARNDORE AP EFES BT
BE T E=TAFRGREE XA BH
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MRS REGEAS mg/m' s %4 PPM RIS UMBER F#E

2 .
WELLEE

WEGHEERMAE (r ) REDIR 0995« RBEBRIRE
BB Fo B RAME G TR £ (relative error) > RN R HBE
ZARHBMERFAN 3 5 HARREZHERERIRGRELNA
3% £ KRG RN T FIEE -

B E FAYHE
1/2~2 PEL 7.0 9%
¥ 10.0 9%

rHRE=(| BRRE —RABE | /EEEE)*100%

Bllo B EGBRREBRRGKGHREA S50 mg/ml > BEKRF LT
Byt BEEA SImg/mL  RRJHRENBERES
((51—50) /50 X100 %=2 %
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A H TEHREEGem et 186 TUEE THRE
B a ey k-

SRR BREBA /G et E .

F B P 420 P £ (100 PPM) ~ T&(100 PPM)ig 4 B oA
#ALSR(0~10 uM) » BN H RASHHAR(F X 100PPM~ T
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B0 R Ao NfACsReh R b > & Fig. Q) THES > BA
EAKERAARET > SALHRAE 5~10 UM 05 o 4 59 B o
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FEE 24 DMIT oW F 2R ERCZEHRTHNEE B
AR RIMEREE RN BE R -

(—)MTT 547 & daa B 75 P

BIHAMER 2 HEME
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Chemical cellcycle  Gy/G, S G,/ M

Control 59.29% 1747% 23.24%
Cadmium only 5 uM 6437% 2239% 13.24%
Toluene 100 ppm 5332% 13.18% 33.50%

Toluene 100 ppm-+cadmium 5 uM 5742% 2591% 16.67%

MEK 100 ppm 6337% 14.02% 23.60 %
MEK 100 ppm+cadmium 5 pM 3865% 39.58% 21.77 %
MEK 150 ppm 3456% 41.75% 23.69 %

MEK 150 ppm+Cadmium 5 pM 3928% 3670% 24.02%
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