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it 3
AL R ES TRPREY (TDGA) 2477 k&L

12 —
R R B35
'l HEm TEE TR e

' BUMAR T EEE SR EIRIREEM
} BRI A BIRIEMES YA
P BEE SRS EEATN

B2

RBERREBHH RV ERREREER - GEELMES (Vinyl Chloride Monomer,
VCM ) Vg8 E &RHT200 8 280 - HIYVCME RT3 » EAE 19874 #5IARC (International
Agency for Research on Cancer) § ]R8 —MEAZEEIEY) (Group 1) o VCMEHEH I AR HE
AANHE > WA ZEAEEPITDGA (Thiodiglycolic Acid, TDGA ) HIRIRHEL © ERRTFEHE
B FHRAHE AT ERE . (GC/MS) #ETIRPTDGAZ 5347 » (HAZRRAAMEHI IR RS (1mg/L) -
HEEHEIRE BB IEEOE T B AV R B R AL - (Rt - A BV R —EE
FEHEVCMER R T e il - BRI TDGAZASHIRGIR » DIFIRESE R 2 R B VCM BT
AR ARG ITE o A ZEER FBAH I A BR B E 368 (Liquid Chromatography-Tandem Mass,
LC-MS/MS) H#EfTIRIGEA N TDGAE MEELE 853 17 /7153 - WIEKTRER » 4 5 (ail
#EE (Method Detection Limit, MDL ) H[5%1.34 ng/mL o A=¥)$51EEs 36 1] - AHTFEEIRE A
RIVCMELE i - 58404 VOMIEZER TS5 T2 TIERT » BRIRTPTDGAZMT » #E— 5 5
PR ~ g H RGeS » HLRFIEE <55 (n=30) -+ EITTDGAJREBIRRET
DGR, - TAPMIRTTDGAEBEER TR (p=0.03, paired ttest)  KHISeALTZ
BT HE AT FV MR TR A PR

RS : ALMEE - AL - Y

KRB 103 45 1 H 13 Hihe - KB 103 4:4 H 9 Hgd > KB 103 45 A 7 sz -
EAEE « PRI BSOS R e T3 A R R B S B M E I bl - BB 154

cclee@mail.ncku.edu.tw °
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AL ERE (Vinyl chloride monomer,
VCM) EEGEPVCEr (Polyvinyl Chloride,
PVC) RYLZER - th— Rt al i T8 %%
AN LEBRAMM - a0 B BBE -8
Bt ~ BB H - NGB EME - VCM
HiEZK % B (2980 mm Hg, 25°C) - (KR

(-13.4°C) - KJAEL (-153.8°C) ZHfME -
HIRERBTLLREEE  TEZBERC R
A SRR DS AR I - KEB20 114238
REFECEVEHREREETR » 58
VCMSEEFEE BT 200 8 20 1] - TARCHA
19874 (International Agency for Research on
Cancer) #VCMET Ry i —3EE0EYE (Group I
Carcinogen ) [2] - SEFHIMFFEHR I EFEVCME
HDNAGERIED - BV ERELETREVCM
w5 BT IS AR S THRE(3-5] » i AJERF S
I BLV CM 3 B8 B AL K 55 P Y 34 i 2L B AH R
PE[6,7] « FRATIR A FCRIFE I VCM LS T
L IR E L ~ R BRI R LR T I
R E IR - 5% TH#AVCME TA/ER]T - Bl
COE BRI 2SR5 A + Il — i FE s s
S fERESS T ARS8 R R R
far [8] - 19664F-CordiersE A Z£HH VCM T g HiE
T T G EOTE (e B ~ B I ~ AR
REAEIEAR[9] » 1974 Creech®s A Z TR thEE
MVCMERE T NG sefafE s ~ g
R ~ BFPTRBAE (L SE AR R AR [10] - By bt
R B R i e A T A BRI VCMER
g BEENEREFEE - HKEIVCM
IR BT HREARAE » UM 2 P25
HEFRE (PEL-TWA) B3 ppm » JHIRF[HIIG &
YA FHRE (PEL-STEL) 6 ppm [11] -
FHAVCM 3 B2 {8 7 FLse R e 1 28 L B R B 28
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i TR R - VCMAHRBI BT IE St A ¢t
B E R BRI » Ot - VEMRFRIRE
Wi > MEEESVCMZE R o Ml 22 LR
(0.05~13ppm ) - AJREEFKIA[EK ~ ANIFE
BmA AN FRRRE 20 - (LR E K —RKiE
TTTEEES 22 R » WREEAER T A
L EREREIGE12] - K - YR A
B REE - AHERVCMZE R E
¥ EsThiodiglycolic acid (TDGA ) EiN-acetyl-
S-(2-hydroxyethyl) cysteine » TDGA#J{550%
DAL E[13-16] » diBEPREHE H#E M [16-22] -
PrZEFTRVCMEEHTDCGARE ET141[12,23]
[24] » BERBEFXEACEYE - 1 1,2- 862
¢ (Ethylene Dichloride, EDC) [25] » —& %%
( Vinylidene chloride ) [26]3 - B &R E
YijmgEYlfosfamide(IF) ~ cyclophosphamide CP)
[27] » BUZBAGHE LA B - JRIEHTDGAIR
IR [28] < @A E AR E R R
GC-MS 73 HTRFFITDGA[12] » FSeHsE %2 -
{8 A VCM BT IR it Sppmils » BRI TDGA
IR B A EEMHRAN - EVCMREEIREER
Sppmiiy - AICRIEMET FEFEHR - H 2K
By » GC-MSpHTTDGA Z (IR = (1 mg/
L) » EVCMEEIREXNS ppmi » GC-MS
BRI RE BIRHTDGA JRIE - RIS
R - HETC A BRI 72 3 B LT 229
Ifosfamide(IF) & cyclophosphamide(CP)HEf TEIY)
‘BHEs (Male C57BL/6 mice) - ¢ LC-MS/
MSHETTTDGAZ a8 B o34 TAF[27] - BHf5E
Rt SEY B 1 2 WA < TDGASM T 5
% HEMERRERE - S5 E3EY) < R
Yy SEARVCMBBEESE - ABIRIREA
EAREREETEMNE - DUKSEBIEN - B2
W > Rt — D PR T B AT -
BT H B R bl % — E B R HERIVCMR
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HR A T » PR GC-MSA3AT 71l
EiZ NSRS - 40« FRAT B LSRR E
RAESE BT RS A ~ BERERETIE A A S R
EE - LC-MS/MSH H ST =M ~ 15
FHEE « BORREE ~ DIRKS TEZFFHYE
HIEFRORAT AR LI IE » ] R ERAT R i
TR LT - ARIF5ELILC-MS/MSHUEy
TDGA T EEEERS  BEE R - BT
HER G FHAEEES T DOKIERHE
TDGAZ {HHIFRRR » B AR R — P T R
JEVCM B FBE B REELN {E M &2 BAfR -

MRIERTSA

1. SR R s

Thiodiglycolic acid (TDGA) (98% ) HEH
Sigma-Aldrich ( St. Louis, MO ) ;4-nitrobenzoic
acid (IS) (>98% ) HEH Sigma—Aldrich (St.
Louis, MO ) ;HPLC-grade H20/%HJ.T. Baker

( American ) ;Acetonitril (ACN) B HMerck

( Darmstadt, Germany ) ;Formic acid (FA)

(98% ) HEHMerck (Darmstadt, Germany ) -
WaB2HFeiF ABRR M ITIERT] - 3
FeE FHHPLC-MS/MS ( Biosystems API 2000
ESI triple quadrupole mass spectrometer )
& B Luna 3-ym CI8AZS50mm X 46mm

( Phenomenex, Torrance, CA) » $}¥fTDGA J%
4-nitrobenzoic acid ([ NRE) 7447 - HHfiRFei
FAZRDEREREcBYER KT

R Z Ry e 3 QA\QCHEE » /2 $ AHEIR
FETDGAZ 3T » HIFFHE—EIE - Kif5E
{56 FH o G AH g A i Ry Agilent 1200 series » #5HC
T 11t (electrospray ionization, ESI)

fEfH - B AR A Agilent 6410B Series Tandem
Mass (HPLC-ESI-MS/MS) -
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2. BRAHITE PR {5 1

PRIGERANHI R P - Ty 2 i FE (R R Bl fr
BAE T8 HER > Thabi FmE H e O
WG AGETT - DIRHEIR P REE S s R+
# o LlAcetonitrilef PRIGERAMIES 015 » 5
HEFT18000 X giff Ly » EetRIFRAKEHP TFEE R
EIEAEIERE R HEE R > D20 ¢ LI By
At o

3. BRAREREE

RFO T R E SR - B i iEEaRE 2
5 EemEE2008~2011 L BRREFH LY
BHEERE - TRaAsERE » DUIRRE
] 5 e A R » DR LM ~ VEM
PVCHy RS » W3 € FEFEEIFEANE
JASO0ME L |-« 3 HY ] A 8 B i KAY4 R KA
VCMELER » HVCMEFREAR IR © 5L
P — PP EF R R N B =Y ABC T
FCETTELRNE © A8 RS MV CM A &l
MR » B LIA - BRI AR IZEZ
PRS- It EUVCMESS T o
3 RIBRRE e ARE R B e R R R
HAEFIETRARARER B gHEUEn - G
HOHBRABREAfSAEZaEgEETE I
HETEITETE (IRB approve number : ER-100-
121) -

1 AR VCME =SB F R R E R
Fpy
| 2009 2010 2011
#tE | (HE | MEE | fHE | 52 | (THE
ARG | 479,615 | 487,310 | 507,759 | 473,042 | 506,729 | 531,804
BREL | 753,575 | 446,607 | 738,616 | 466,424 | 604,454 | 413,578
CRg" | 302461 314,435 328,419
DI | 236,932 | 162,557 | 228,033 | 164,188 | 445416 | 333,969

| CRIBAAEVCM » JEPVCRYBUA -
PO - BRI B
http:/flora2.epa.gov.tw/ToxicWeb/manage/ManagePort New_Index.aspx
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AW TR  RAE R & B DL R
WRRARIE T » RSN A RS AEAER
A3 1E R A RS DL AR IR TG Bl =
[ o PRIGER AN HINR AN 25 IR G 3 & (A
EERETERE - ARG ER4047 55 T 5t
A (am07:30~08:30 ) EL ~NPE4% (pml15:30~
16:30) » GEtHS0IRIGERA » IRIGIEEZSIIL
Pl PERzIF Z 250mLEE AR O » f R IERAY
50~100mL.Z FEPRIK » 2 4°CARRE N IRTF
FoEx R B RECE H SR 0 E
[R-20°COKFERIRTE » TRERE H 55HU OmLAR YK
BRAETTIR A Creatinine 734 » DATFE R R F G
YIRS L IEZH -

TG SR ELEY 5

1. SRt Al U B R AT e P

(1) BB A PAHIEARS R

A FVE B Al 75 < TDGA (1
ppm ) FHEREANE 1 o HIERT R -
TDGAFCE N ACN T EHERRE - HCVE/)
5% » B EEHI TG R ZHE
ST © MERDEGHIA I - P B Tl
T FEIRE St I, - GRS RS - 4E
FEIRR3.SKV ~ JE3S0°CIR » GRERE S i
/N (CVIER/NRS% ) -

| TDGA (1 ppm) @ Capillary: 3.5 kV & Temperature: 325°C |

[
¥ ! ! ! ! ¥

ACN 100% ACN 40% MeOH 100% MeOH 40% || ACE 100% [ ACE 40%
128,145 27,075 48,689 8.183 91,933 22,342
[

¥

Capillary
3kV 35KV 4 kv 45kV skv
122,254 128,145 137,334 136,281 159,459
l
Temperature
250 300C 325°C 30T
132,162 145,778 140,987 144,564

Bl AESE > BEJT ~ IR N TDGAFGRHN
(;ﬁ%
e

(2) BoE e Rt
LIACN i1 ppm TDGA AFHEZSY -

EHEECER20 1 L T TDGAZ R

TR TR P E - TDGABIS.Z i1

R (BRI~ Tl ) RHREER

AEBRIFANZR2FTR - HRE L AREE

PRI R -

Ion source : ESI

Polarity : Negative

Nebulizer gas : Nitrogen

Ion spray voltage : 3.5 kV

Dry gas temperature : 350°C

Dry gas : 10 ¢ L/min

Nebulizer pressure : 40 psi

Resolution : Q1 (unite)Q3(unite)

Scan mode : Multiple Reaction Monitoring
(MRM)

Delta EMV : 400 V for negative

Time Range : 0~ 16 negative

K2 EETWER (REEET ~ 7T O BRREE
foefF:

Tandem Mass JE 7% Fr e EE(LERERERE (B35 Agilent 6410B )

Precursor | Fragment |Product Ion CE
TDGA(thiodiglycolic acid) 149 40 105 4
149 40 61.1 4
IS(4-nitrobenzoic acid) 166 40 122 8

2. IR AT A e

AT IA R R T E R - &
B FFeiTE AL ATl H] LB A fe g Bl
HR AP L BT HIE, - 2 Luna
C18(2) 2.0 x150mm, 3 ym ~ Agilent ZORBAX
Extend-C18 2.1 X 100mm, 1.8 g m ~ Agilent
ZORBAX SB-C18 2.1 X30mm, 3.5 ; m% =&

PrERE -
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HIRTDGA Himti 4 » Rl FE H Synergi
Polar 2.0 X 100mm, 2.5 y m/E#%&FE - TDGA Ky
A PEERRY — T » IR A] 2 A A L S i
J& T #:Synergi Hydro 2.0 X 100mm, 2.5 g m o
— RO o B E & E IR A

(Normal phase) JEHTERERATER: - B
AT TEAE A P {5 P o Bl R ARG v Ky
F 0 FREIYIA SR - RRE R A R
TALRE Bl - KL B AR - WTREE SN
3 M R H B R R 2 S B - KT S AHE 52 1 )
i FFIRR o A Bk Y8 2 SH AR R » Luna
HILIC 3.0 x150mm, 3 ym * ZJ@tiEfBA 1E
BRI - (B EH —fisdifH (Reverse
phase) JEMTE LB EAHVAR - KM@ AR
TDGAZ 5387 » HIEAS R 25 » Atlantis HILIC
ERREGEE PR ECETER &
JKAEINA0.2% S (Formic acid, FA ) FFEI
R~ R e i GGRIR) 529 By
FrE I B P i AR 2 o QR3PS -

3 fii H Atlantis HILICHS % BB AH i A FA
i

x10 3 [FES| MRM Frag=40.0v CID@8.0(166.0 = 122.0) 20111020_SY-CAL_02FA_1000ppb-N.d

1 2 3 4 5 8 T g L]

IS Counts vs. Acquisition Time (min)

1 12 13 14 15

x10 # [FES!| MRM Frag=40.0% CIDg@4.0{14%.0 -» 103.0) 20111020_SY-CAL_02FA_1000ppb-N.d
2.
15108

bk @ o b

1 2 3 4 3 8 7 8 k] "-:' 1m 12 1 14 15

TDGA Counts vs. Acquisition Time {min)

Atlantis HILIC Silica 2.1 x150mm, 3 zm

mobile phase A: H20 + [0.2% FA] ; mobile phase B: ACN

Gradient: A/B (20:80) for 2.5 min to A/B (50:50) in 2.5 min, hold for 2min.
flow rate: 0.1—0.6 (in 2.5min)

Response: TDGA 46041, IS 33127

3. i i e A

29

g B T E AR MERE M - KL TR
PRIGEE Rt - DU SRR SR B R
WRRA L B — 5 - b e (BR
& (5ppb ~ 10ppb ~ 20ppb ~ 50ppb ~ 200ppb
400ppb ~ 800ppb ~ 1000ppb ) - i B HE ff
HHIFFE180%~ 120%IERERE L BR « RREARR”
=0.9978 -

4. RIEHTDGA 53 11 {6 H R R 2 v

JRIEFHTDGATEI9 % WY 15 H8 & 1 R
(confidence limit) A » "I EIRFHEIPIH i
K H KRR ZRIIRE R 5 A6 AR ) method
detection limit, MDL ) » 2B G3EA0TF :
(1) Dl sEffaE: (Sppb) K ik EHiARRR
LA o3 RS Sppb e i
HESTOEEN > EHEE (SD) R
0.613 » FH LR EEHIMRRIE

)

(3) FHEMDL » MDL=3 X SD » F[I3X0.613
=1.84 (ppb)

(4) BUE—RERIRRER - BE3MEHISA (1~
5ppb, r>0.95)

(5) LPAEGEMDL (1.84ppb—LI2ppbfcE ) =

BT Bk, - AEHERZE (SD) £50.355
PRI A MDLE 7 4347 & 48 B (%)

{H » FTEFLLAI

FILBI= K2 S*MH (SA®) /NS’
(SB®) - H[11.84°/0.355> =2.98

W F LB B3, 05 i b » #5Sa” /S’ <
3.05 » IRl EE AL R R R A
(pooled standard deviation, Spooled )
Spooted = [(6 Sa” +6 Sg> )/12]'7
[(6X1.847 +6X0.355>)/12]"* = 0.50

(10) I _ESftiHE152].2 Spooled(t » 31 E %

FYMDLAH

(6)

)

®)

©) » Bl
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(11) MDL = 2.681 X (Spooled) » H[12.681 X
0.50=1.34 (ppb)

5. VCMBUGERESS L LVERT ~ BRIRIER
m FHTDGA T Hi il 2R

A0 B M TRIE S BRI - Hp
70%2 H VCMFE 83 B2 B VCM 2 fif A2 -
At B By 2 P 1 35 o M T 12 ) B S 5
B o VCM{EZESS T2 i A B E BRI 4R
0 55 LRI R 425 P B Bie
169.79cm ~ 70.67kg » BMISEE 424,54 » @R
—fixHE A (18.5~24.9) - PEEE KT
o REHRE RSN T (100%)  HERE
B (B%) R (37.5%) » HREBAKH

(30%) » AHhHE ~ NIEEISE 528 K
FeI53 51 e 70% 2 82.5%

R4 VCMIESES THEAZ R

(91/2) 50.67ppb (12 MDL) 3557 « #e—s#
AR B s ~ g H IRHsR S #E e - H L
RFIE R 2 25 T304 » TAFRT ~ IR TDGA
TR A E300.4 1 g/g-CreBil 340.3 1 g/g-Cre >
H55 T AL R IR-PTDCARE B =R
¥R (p=0.03, paired t-test) o

6. EPEIRUGEE M- E TDGART R 22 E R T

53BN VEMEIRESS TN HERF 2 IR
TDGAIRE » #5REUR @ BBI4RBE2LRRIK
AR TDGARE L HiEA Fo3% » R
B IRIREA Z PRI > ATUKAFIR-20°CIRAET - IR
HTDGAZIREBMLTRE - 21 REH28KIK
WRRAHHITDGAIRRE » SFIH) T E26.8% o 5
BIZFE AR BHEBR VI8 bLE  HRER
W 3 EEATRs31.7% » ATAHIERFF TDGAYR A ER
2UKFMG B LIS T A A -

7. SR Ay PR ol A R

ﬁ$ﬁ%§*41ga [ VCME5T. (n=40)

R () D4 (1020 RWFSEEREEA00 VCMBLRE A5 T [ BERT 4%
B (A% 169.79 s . e \ N
E (A 067 IRIEA » HEF8OMIRIEEA » 73 By 103K
2;; ) 17.72643358) HEITEEAR T VMMM 38T « IR AR5

‘lﬁf;'j — W5 R B R B R A 25 Al

% (0= — - S P A= e an
% 0% (n=0) T~ AR SRS IR T E R - R
s DJE o S [ ~ =3 Paran
ot e ATEE 6 ks PRSI Ji i, SR B e (QAJ
KHE 30.0% (n=12) C) TR E o
= e QC) BITRHE
iEiri 17.5% (n=7)

A . . . e
I 30.0% (-12) 25 RISk B R WE S
NS 70.0% (n=28) %

B
B 17.5% (0=7) R W
A 82.5% @=33) 1L R FH /S R I 2 TDG A e A1 BT

= [ - HABEBERAT £20%
R T A 5 T TR B S 045 - e 7% BB arsmocviam -

) . ! e 3R PR SRR Sppb~1000ppb °
WA i e 16 B AR 2 TD G AR & /A fr = BRREN | PR N R -
SAEEE (Sppb) o 174 EE A /R K GRS, | B BRI 10~130% -
kiR (Sppb) Ml B2 JE: {E{*ﬂ EETRIEER: | PR R IEICRT0~130% -

(1.34ppb) -+ BUERILA2.5ppb (ha Ei i (KA BER BT |RPD <30 % -

30
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Ko R 3T 75 B IR 38 BB Tl
(QA/QC) FITHR
7o =3 Soymg) 3 g b
;Ej};g B (ﬁbﬂ’l‘ﬁ;’;ﬁ — IR
i ¥ 0, 0 HN
(ng/mL) HERERE (%) | RPD(%) W (%) (ng/mL)
104.4 10.5 98.9
TDGA | <2MDL (74.4-119.1) | (0.2-22.3) | (81.5-122.7) 1.37
‘B ATDGANRE F550 ng/mL
TR ATDGATR IS F550 ng/mL
fSomEA R R

TEJTEREE TR » ASHHENAT AL K
wi B AR B A ACN B HR m S i 20 A
SR EATE R DL Atlantis HILIC Silica
HE 2 ReR » HaR(E R AR
R HAAGEUE R - AR IIA0.2%HHER
AEnfR T HiRfE AR B RS
HEREL - DAEAHAE (80% ACN) %
50% HLABCFE 0.1 mL/minfE 552,553 1
F+#0.6% mL/min » W] {18 I8 7Y e 31
WoEREZ IR -

o AR TR DA — i A o FH oz YA BT
B M EVCMEE i R R
BE100F% » BUE IR EmER - HWie=s
R T [RIARAS IR B IRV AR » (R
B - AT BB H e =
TRIREE 72
DAVCMESE R RaRg < 38555 T b R HER
WA I TTDGA KR T EEERRE + L8k
404 VCMESSE R TS5 1.2 TAERT ~ BRIRIK
fAS » SESOfRE FRIEERA » A LAR I LEEET
(Creatinine) Y1TR FTDGAJEE A IE - H
HRIF R S~ M H IRSR G HE e
H TR 255 T304 - fETri RSB
% LA T HERTZ PR TDGAYR A (340.3
ug / g-Cre) » HR EHERTZ PRIGIRE

31

(300.4 pg / g-Cre) » 7#E—4Dlpaired-T test
Wia T RIERE 725 (p<00.5) - BRES TH
—RIfFRZVCMEFER » IRFPTDGAR
FEMEE R TR S -
FEIRIG 7 22 E TS T - HRR R 2 B
AR LEMEIEAGR - a8 - 2R
14K E28K » [RIFTDGAIREE - EIEEGRK
31.7% » BURIRHPTDGAIRES Rt 1E
& o BHEASREVR - /E21 KRARYTDGA
IREERIRAIAE10%LAA » ERIFOR » PRI
TDGABAER = HA5E R - DL
BEZNIHETR e
BRARER R R RE S A IR
flban B ~ KRAHEML Ay - SR ABAIFR -
CHRUIT AR Bgeivs » IR el H e )T T
VCMEZBRIGEIEE - ARES TREG
EStRr iR R E - QIR RZ AR -
ke FE A At ey B T v 3 B 4 ot IR T
TDGAJREEIIN - "JREA RALITEIE » T
PR AT REEHVCMZ B ML, -
FIRESE RIS SR AR AE - KRS R
FEMIE AR G - Lt oo Fr B E E
BEREEHREEE T -

ATFFENE AR SR E N A VCMELEDC 22 56 5
FRlREE - ZEURISE.C 255 T70%K HVCM
FERR B Bl VCM R RIRE » HAHR =
MPESEZ BRI PRI B R B E A & - K
1B T EFOR - EDCIERZ ST E B
I > SESE I ERVCM - (Kt EE e
LIVCMigECR £ - ELIA T B B S
REMEFERZE  VCMERE AN BED#E
AEDCHRERE e Himit g w2 5 A
BERECE H 255 T AR RS
& IORECEREI 57 T AEDCEIAE
W o (Kl - AHFSERUS  RIREEASHE AT 4K
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KLUIVCM s £ 2B 155 - (HEHREDCEE
VCME A R TDGA » RAKUTE
FED L W 3 R AL B S e 2 - IR
AEREDCEIVCMZ HL[E1 35 » e ¥
HAVIEERRE SR 2 -

7. RAJEE— @ A VCMEREFE LR oh
TDGAJRE 2 HHBME - DR384 Yrte
P A VCMIB S R B2 155 - nIREEE
IR BT 18 ~ DURAHRR PRI S5 R
%E o

ESE]|

KRS TS TR E G5 T L2
A RS2 1004E FE fFF221E (TIOSH100-A322)#&
B RELHEER AR EE ~ TZEmA
B NGRS T2 HBh Bl G o SIS
/A

SE3 R
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Abstract

According to the Environmental Protection Administration of Toxic Chemical Database, the
production quantity of VCM (Vinly Chloride Monomer) in Taiwan was 2 million tons. VCM exposure
has been associated with toxicity of the liver and was classified as a group 1 carcinogen by IARC (1987).
Due to the extremely volatile property, the major exposure route is inhalation. The main urinary
metabolites is thiodiglycolic acid (TDGA). Urinary TDGA can be detected by GS/MS method, but the
higher detection limit (>1 mg/L) was the limitation for low exposure workers in VCM plants. In order
to assess the relationship of low exposure level of VCM and health risk, development of a precise and
accurate analytical method for measurement of urinary TDGA is needed. The high performance liquid
chromatography electro-spray ionization tandem mass spectrometry (HPLC-ESI-MS/MS) was used as
analytical instrument. The method detection limit (MDL) of developed method is 1.34 ng/mL. Forty
workers in two VCM plants were recruited as subjects to measure urinary TDGA in pre- and post-
shift urine sample for each subject. For biomarker validation, the advanced analysis was complied to
compare the measures of urinary TDGA within the thirty subjects without histories of liver or kidney
diseases, taking daily vitamin supplements, and standard working hours. Study results showed that the
post-shift urinary TDGA levels were significantly higher than those of pre-shift. The results showed
that the developed analytical method in this study could be used for the low level VCM exposure
assessment.
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