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Abstract

Human can easy to touch the metal of lead which is an
industrial product or daily material. Therefore, we can’t
neglect 1t’s biological effect. According to literature, lead
can change the lipid metabolism, enhanced oxidative stress,
produced a free radical , and replaced essential metal ion. For
example, it causes that degeneration products, disregulative
reactions, or antitoxic objects occur in biological system. In
addition, It produces damaging effects in the hematopoetical,
hematic, renal, reproductive, and gastrointestinal systems,
and inhibits the growth of organisms due to its effects on the
central nervous system. Particularly, in working phase, people
were not only exposure to single compound, but also with
- chemical materials. For example, they can easily contact with
toluene and from fuel oil, printing dye or industrial products
as printing, making plates and so on.

In this study, we want to know the toxic of lead in human,
thus, we explére three parts to understand what these biological
effective marks. Part I: The metal of lead comparison with the
worker’s blood of the mark of biological effect. For example,
- we use the detector of metal of biological monitor, exploring

the correlation between the concentration of lead and the



products of  Lipid  Peroxidation (Thiobarbituric acid
reactive substance -TBARS ), Superoxydative dismutase (SOD),
Selenium (Se) and data of Hemoglobin (HGB). Part II: Lead
Chloride comparison with the rats of the mark of biological
effect. We directly investigate the concentration or the éf fect
of toxic metal in rats. For example ,we measured the body
weight of rats, AST, ALT, GOT, GPT, Protein, and Albumin to
evaluate the impact of toxic substance to human health. Part
III: Lead Chloride and toluene exposure independent or combined
comparison with V79 cells of the mark of biological effect . We
studied the effect of lead and toluene exposure independent or -
combined on the Chinese hamaster lung cell (Vi) . . FOr example,
V79 cells were exposed to lead and toluene for observing their
toxic biochemical 1nteraction and biological reaction.
Moreover, we use two methods to evaluate cytotoxicity. One is
CV% (Cell Viability)—with Trypan blue dye to count survival
cells. The other is AMA%(Alamar blue metabolic activation)
method to measure the metabolic materials of survival cells.

In part I, the 30-40 ug/dL of lead, the concentration of
HGB is a significant difference(t-test, P< 0.05), In addition,
at the 50-60 ug/dL of lead it also has a significant difference
of the concentration of HGB(t-test, P<0.05). In normal level 50
ug/dL of lead, we find SOD distributed about 2000 unit/g of
HGB in erythrocyte. Furthermore, under of lead ( 90 ug/dL ) it

is no significant difference with the products of lipid



peroxidatidn. Finally, we observe that the concentration of
lead increase, the levels of Se ~ SOD - HGB decreased limited
concentration of lead in human blood. However, the lipid
peroxidative products are not significant obtained. Part II,
This study use the animal model to investigate the chronic
effect of lead exposure. The chronic exposure of lead cause
slight hepatic and renal dysfunction , while the lipid
peroxidation in serum and organ also showed increase. Finally,
part III, our study indicate that lead and toluene show a
synergistic cytotoxicity in combine treatment of V79 cell. On
the other hand, the toxic growth inhibitory effect is
significant by addition of low concentration sodium selenite,
but this toxic inhibition 1is not marketable in high

concentration of sodium selenite.
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B A X TORBEZ DHRBAREY » 0k A BT HNTE KA
HELED

Wb EAFEARZEEMNE  RAT A =46
1 A ge - R EH LR RS2 BHA -
2. R A EBEZAAACE - BEMHEARRGtw EaAaR -
3. RmAERE GANFRE  BANRANEF -
L% A Selenite(4"):NaSeOs 5 K. % 5 #4 selenate(6')NaSeO:
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MERXEREERRT - ma ki B WL ERME 245 + 19 %

% 14 LA %8 F 58k (Seneomethionine) M X 4 » B d kA

G E S O 1L P H kA R AR E -

R#GHL Selenite 8RAMA ¢ 5 REBLBAL WML > £ 2

REEEMFEFID . |
BT ZABRETHNL LERE:

| A HAARE K RN LB MELARE -

2. RSB A bR EH BSe(Hydrogen selenide) &R T £ 5tH A X 48
AEZHILY  EEMREIROTRAEALBHTLEOMALR
EeH -

3. —b & B A Sk HgSe E#H LN E 4 4 % (Reticuloendothe
licil ststem) -

4, B — 3% 3 2 FAILELEF AN RESF K G DS
(Dimethylselenide) & K& JE#t #9 TMS(Trimethyl selenonium
ion) °

5. AR T M AP TS 46T T% > i fk P 3EH - & THS pathway £
fafo B o 3k R AR e DUS 2 -

BATRLERFREAREAAEZ— TERBAARS AR

HAABEALESGCSH-PO S @B HF » AR/ HAIARFE B2

vitamin E £ M A —HE g b A B EREHRD > LTHRBAR

BREEBEAY" > EEBNEMBBLLBEFRETRIEER

EHEAABBEABRFRY™

FEAEREAHRLRER AR LTI EE B E

Mathhhew % A (1986) “ "2 % K 2 A% B8 % % B (CMT-11 > CMI-

13) » TH#AKERE 0. Thug/ml = Z#REE4dpdl 4 Kk TO%& 11% miE
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LM R LB AF R ERZ R mEin$ A R ELTHEE
HANABEELRAR B EE B ERSHHRMADELZRE
W o BT AR R AAGSH) BB M - Y
HEmEZie 2 RLE > Selenodiliglutathione> >Sodium
selenite >> Selenocystine>> Selenomethion - R ¥p#lH XL
WA B AR F-2(IF-2) 84K » akd G amB A
Bz SHME G2 8 3941 T RNA RE G H 44 42 DNA A %
o4l 0 A EME TR A AR BEESR -

%% Zongiian % A(1996) VRt in i - DmEMAKEEAS
10 g2 M SUF 7 Bhdp ) A SR I8 RE S fm B X SE 7 - 4R L Am iR BN B AR
A% (Aptposis)B » B DNA 54ty ADP- A R 564 AL BR
¥ F 4 §4btt %38 (0xidative stress) - Awik#3E NAD/NADH %
ATP #£% » 2R M e Sl M TR RI4E4E - B 2. RO moRmEs
AEFEEE@BENER AR AT (Aptposis)Z &4 - Rosonald £ A
Je XBA P45 B EE 2 (bng/kg) e BB T IS H w5148
% BEBEEZIEE AT ERBEL L8 - CHBBEBREISHRA
/TR B B EREN  EERB BN o EEZER .
AEHENEARE A AN R P BB ATRE
SAEBBRISEEE BT wRBEGELBEFENFWRER - BBEEEH
ZHHEEB T EMN 0 BB AN BHBEATE LY B
ARGSDTH B EAE > FninagLE ™ -

ERERBENEX LR EYMERBZT AL ZALE T
A REELY » HANBEREESRGEERE Y - REAH T
S E o BREYE 2 HER T RS E MR 408 41
HEBBELRE  RoHaiiiEl  REBBEF X TFEA
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@80, TR BR LB EAMREN RTELARBIARLERS -
AERERMNETFAR  FTEEINAHBRESEARZH HERFF%
BAE e G T EX SR SBARAKR L E RN
Bt eh R G 4E M LS8R E 2 )8 » o ¢ Lysosome
hydrolyases % > A # oty BA MR AR AT P Loi58TF2
e ORI TR E BRI s TR E Y LR T
FrEl e ROS » Mwie T HempgEAH T

- RKAFFE L VTY b (Chinese hamster lung cell line) PR £ &
Wk AR A CTAARIRSZ ARG Wbk BEx%
WAE A AHMEESAELE 6-TC(6-thioguanine) st B T /17
10°cel1/CFU - R tmppiBfA % 12 /8, ¥ A& & 97 £ ta Bk (CHO)
%4 A 7545 87 ¥ % (Short-term test) Rl Rsmputris s @ &
AESRREEN TURREEMETRE T TRABRANREL
PRHREALEM

Elias £A(1986) ™ MEEM V1) tafetE 552 BRE 18 /1
N T Ty Ly T e e
HGPRT(Hpoxanthine quanine phosphoribosyltranses) » 84 84 85 4=
Far R AR EEEEm A ARRE Y » HGPRTERE 5 F
HEBBE T NREAE A %54 IPRT B E54 > %A 6-TC %
8-AZ(8-Azaquanine) I AR RE B FHIEZ BB EARAANY
6-TC &9 A M bkt R £ % B T/ % 4 > 242 Hypoxanthine #v
Guaninosine #4341t » M4 purine base B E A » FF LS
% thioquanosine BHEk{b B AR A tnfbH 6o LB o M
## HGPRTase syttt f® TR EBEERFET R B 4 A
BRESABBEE AR A LRBBE -
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%3t BAK B (Alanar blue test , Trypan blue test)BkiE £
- FRE-FARPESCLARAREFAL V) tafoFr TR I HER
DR AL FRERERBBRE -

Alamar blue test :
B AT AF bk Btk W E O
BERAEXERBEN A mlBERZAHEICERKER - RET
B A A 2 KB E MM Alanar blue £ R BER P E—HEE
HEFECRHEHLE(BHud) HEERELESTRETHE
raf—BRKEEDL) -

Trypan blue test :
BE@BEHTREETEE  ERSF 7 A E (nethyl blue) &%
RFE BRETFRE SRR FpAKREE B
FTREGE O AWBEIREENWBERLN > ARNA L
AERRES  MmFmE FAERM aaB o F R BEM
45(400X) T B counting chamber #% Autocytometer ™
HE &)k E

AMEBBRFIHERE AV @R AREH S EURIES - F

F TDHAENE-—RAERAES - FTEESCARREF A BREHFH

HEARARERTE R EH b2 EHEEER R & AT Y

et EIRAE -

17



X RBRHBRS
(D). FE# ¥k

1.1 ARB®4E:

oo 4

R 1%

B F R 3EEMODEL 5100PC
(e FEXRFILEE
Zeeman H ZRE# &)

REKBHRESE USS-100

BAHEE F4500
f3% B 8 544 Sysmes K-1000
A xEECcH Hettich 16R

F9h /T RA S K AHEA U300
ok KN-70

Rk

-85 °CA AR
4 °Cik #AR

£ B#4F £ CLASS-100
YR % &

£ #4144+ (Lamina Flow)

stk 4 (Incubator)
Temperature 37 °C,

RH control 67-99%

Perkin-Elmer

Perkin-Elmer
Hitachi
ZRREAD
Universal
Hitachi
KUBOTA
Sctosman
Nuazire
Westinghous
Bio-Hazard
Milipore
HIGH TEN

NUAIR™ US AUTO FLOW

18



or £

B W

(Humidity), C02 control 11.5%
%

) 3 X Ba B 4%
188 k5% (Water Bath)
& AR SUHR

Hemocytometer

Nikon

Diphote 300, Nikon
Kodman

LAD” LIQUID

Reichert-Jung

4 {b4# hmodel 7050 Hitachi
1. 25 s M

-2 A 474 )i
1L5CCRAERE( PPH) BRAND
15CCR KRS CORNING
5CCH 24 'VACCEANINER
10 CCA =4k % VACCEANINER
AT VACCEANINER
Tissue Culture Flask (25CM) TPP
Tissue Culture Flask (75CM) TPP
BHEEE MILLPORE
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R 1%

(Sterile Vented Filter Unit 0.22uM)

242 # L SRM1598 BRM Human Serum

RANSOD Kit##l4

A

AR

TBA (Thiobarbituric acid)

B3 &4 (24wells) FALCON
Microcentrifuge tube 1.5ml BRAND
dish 35 X 10mm FALCON 3001
Cryotube 1. 8ml Nunc
#h P EER-13 g+
1. 3% L B

;8 4 B 2]
Nitric acid Ultra pure & BE. Merk
R @B ATt tonx-100 = HE. Merk
Nitric acid GR#& RDH/ 8]

~ Serononm ":Bio-

rad
RANDOX 2 3]
£ BE. Merk
# BE. Merk
B AME

20




(Zlﬁﬁﬁfﬁﬂ

AARENBFELEZHERBEER BB EUAR - TRA
B3t ARRS AT REBEFREF R G 0T B 454F
RBILEY - Z—60: BEEHF I ARTEDBBEELE - £
=3 fAbss¥ Vistar A A DB BB BE X BE - =34 &1t
BE-RATFRBELEBHTHLAMNBE (V19 ) wie 4 M Ri54E
ZHE ATNRBHFa T -

(=) BEERFT R LHRBERYE

AHUEZFLRETRTARRLRES > FAELLBRE
#1085 ' @ 8.1t & #(Thiobarbituric acid reactive substance-
TBARS) -~ i &1tk /b 5#(Superoxide dismutase-SOD) ~ #&(Se) T &k
JE B dn4x %48 (Hemoglobin-HGB) z 48 B 4% -

1.1 eZ#EHE
EELHATH R BN EIRETRAEAR L
154 4> R ¥ B4t 115 4o dcbk 39 4n > S£#k 18 RE 55 &R
DA B AR et A EARBZARRGERERY 5 &
bt o AR K RBRZFTE  FIH B T BAR LI kT
T RIAE - RS BRI R RS EREE 0 — N
RHATRERMRBRFEONE0EE - RI4EHEE G AR
REFTEHEFHR T HLBELBALIEEH  BEBAlL & ERBEA
FRE - RELE M ZRE - AN B AER-85 CRIEEA R
PRI -
1.2 SH#%
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AREERROBTELBAFAN IR En O ERE T T
# > Pipptte Tips » 1.5cc RE#CE > BFRELEEA ML
HEE 1] HBEHREARRAED R O BREER_RAHBKE
MEABERIREFL  REd 15% HEERBAARAN R H
BUAZRABRFABERERENREHER, HEFTREm, BlK—
BFRARE, ZOBRMEFRBG, ABTRIREFR, $ A =—RKW}
ik, BHEEA

1.3. 2B AEGTH -

SR AFZH I LB BFEAAREEARMRIER
KBBEHFZRERATR  BAALFNEAARERE - HEHF T 20
BEAZAMRESR BREZRS RRI00 HAZ 2L EATELL
#z 1.5 EAXREBECE F(opHE) > A 900 A ZHER
(0.5% Triton®X-100 &7 0.2% AB&ABAHHAER) » RERE &
BEBERTZARY FolBRhR - WS BHE -Za ABBE
g R@EMA Triton®S-100 LALBHRB I HhZBER B —
FEamARTEREDHEGLBERER B L8 NHENEZERBRH
AaFLe

HREAZ>RERL  RENHELELT KR S (Perkin-Elmer
USS-100) ittt RBHRAZSZIERELZER 20 A LS
fo 2 T A5 6145 200ug B8 = BAK 20ug HESEERE - BT
% ik 3% 4% (Perkin-Elmer model 5100PC) 4% BB X R FILEER
Zeeman F FREASHMARLLE 2F- ML ERZAREK 20 st
%o mAREEHE S Sug LB R 1oug MBS EREB IR FRIK

HHARRE T R FRYUCEHRAREL B A REF AR B AR
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HARA 2 o ENARMEBRARA0FF 2 0 @MARA L
BUEEF LRI AREK  BR 100 A2 2hths > EA
REZASKFTPEME) » A 900 A #H25%(0.5% Triton
X-100 - 0.33% st — 8 & > =N 0.2% 2 BERFEER) AR
S RBBBRINIAY - BHBRERZ oK B HRESRR 20
A R FRI K4 (Perkin-Elmer model 3110) » 45 B4 &,
BE DBFEAREALBRAMSLESE R TFRIUEEHBEZ R
et FHRNER 2 - R BTHRRETRELLRESERE
2 &Y B THRACRE2Z S %M Y 4o Seronorn”, Bio-Rad® 2
AR B BERIETRALNS  FHRATREMBFE S SMLHEBRRE
HRMAREZOWEE  BEERLSHIINE 3 R & 4 -5,
AREIALFHOTEAFTEEZIRELE, FEXHRABESLR
AR R FRZEL(SRY 1598) - ABBA R BB LAFEES
(Second-Generation BRM human serum), R#ZYMZHE, &%
FHIHED o

1.4 BHBRAERZE

BRBEHG(REBRATHENRATRE > ZELKF
B RS AES TS M BEA LD EHEBBECET T A 4 3
# 1712 N sigzx A 0.5 £H4 10% #E8ER > IRERS 5 o
% EABCKR T UG48 3000 G2 EaEC 10 48 B0tk
WM EFkERE BN 2 B 1/12N migkEx Ak 0.3 4
10% s8Rk E 10 42 - H—RBECK  BRLEFR  -HAEE
Wz koA 2 &% TBA(Thiobarbituricacid)BSEEKER 1 £
FAR 4 BH_RK REHHHN B°CAKBERKRE 60 n4&E 2
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& B 955 K 8 /b2 A2 M % = Olalondial dehyde -MDA) & & 7
RBAESW(TBARS) » HAHWETER oA 3 EALTHERLE
FA AW o M bR S B A A R BB K kA 3t (F4500
Hitachi)f %8s & 5150m S48 k% & 555 nm - AR LBRE -
B, L B4R MDA AR HBRICEHZRES, RUA AL
ZHREREBES, BEBERENT .

1.5 mEER R

HESI 2o BBRAHREA R 0.0 EF42 B BEA 1.5
AR RE (R Z AR R TAE) - F b3k B 894
(Sysmes K-1000 ZRABAAXEE - RREE & HIRME 50 &
o AR BB R IR BRI KGR e FZREDTY.

1.6 BE[LHILEEL ERE

HE—EIT 60 S adliREN WG ZHF THRDS Mtk S, 7
HHEEFEN 04, ELRABEFEZERRENRBABRBERTE
BEEERETRE B oGl ReHY  Rikdh 0.0 EFAEA
1. ZHEBESRKREZCPP HE) EAS R ESHK( Freezed
centrifugeme-Hettich. UNIVERSAL, 16R)z% & 4 °C 3000 & - #&.o 10
N8tk FR LR &RE > BRrErER 3 £ 0.9% NaCl Wik (Eh4
BRATEHORERBEE) 4 % BRHA 3000 & 10 H48 4
C MEB LR o RKE 2.0 BA 0 BHRLEEA 4T
BRE 1D p4E - B bR LR % » BURA& 50 &
RANSOD 3| 48 48 o 4 5 56/ °T Rk 4 %83 ( Hitachi, U3000) » %
HBAASEaE(SOD)2E M EHTE2 b e FRETLER HAHRE
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AT S
L7 #E it ma

AR BREEEHANAEN > A Signa Plot & Signa State’s
1. 0 Bz 3% windows95 RE IR KB EB W & R A BB R ST TAF -

(=). ffeasH Vistar B R A R RIEERZFE:

BELBARNBTFREESLEE HAAWRAILREZY
W hl— A BEYL - AFRRTHERTLBEAER M
REHERPIELRBEICEMBEREE  EI4LB X HHMIEE -

2.1 8H#HR

SLBAEIMAERZERHwEEM - Pipette tips ~ BF
R EZ RS F ERAYERE D0% BHERER 1 Rk
RBEA—RABANBERRFEFARLED 15k 8B R
WARF kG R=RABARFRRR > NEBRBRERNRLER -

2 QETERARH AT E BM o B TAL X 10%EDTA M Z i B &
o RAMKT R MR HER - £TRETH - THA - RAHK
PR B RFRER -

CERAEAZER HARBAAAFLEIES - ZHEAR

%o BIUUEBRBIZE  SBERKTR  BELARF  REUN=_RE
BfAbs EABBREGR -

2.2 A AR b RBELKE
NE—EERY 4 ~ 5 BAx Wistar RA#E (BB & X&YW
P )EHFN 12N 0 12 IR ERZHME N BEERE 24
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+ 3°C » AESSE A 40%~ 60%RH » 44538 &0k b - RO A
MAE - DB TFLACBIHEKRIELAHBREZERELK 28
Bk F - |
(i)#B4a(Control —4M 16 B8 > 54 2 i A#
A RARMRERERLELT - PHLEEELE 90
B 180 RS - |
(iD#4Ba—4Rk 36 24 5% 18 E2a5 90 Rak
180 Rénk & FARRIHEES o BoKRIREAE B B TH
Drr e k2 BB BARENREZAHE 26 £L
/1000 EAF ¢S AMULTERRAERTHAELE T
B 20 mAE 400 MAENBLED  EREHRESL R
BHEARELEAREZELT 0 X% 180 X » i FHim
NHRERE S VEERBEEZEEL 6 X8 SuB
EREBEFXIINA]L -

2.3 MM D KE

R EEBZEL ) EATEETEE  QBTEY X84
KERRRAALFZ 15 SHBERES 7 10 C THRESD
B ARRE SR A RBCHRESNE 3000 HETES 10 &
580 LB f kA AR 0 B B RACHRE R AR R Ak
SEEMEER -

RY—MUBEBREZE L REAF - BREARRE 4
AL AR & MR A B EALE 2 B E -
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2.4 &8 kM

ZRaFHRETRAEGREH L > R 150 #AzoF o
EANCRA®RSEZ 1D EAREECEY (pp # %) > A 150
w72 # 8 (0. 5% Triton® X-100 354 0.2% Bs@oysER) -
RO ROHE  NEBTEAED 60 80 BREHRALEL  HH
BERNZAE S Ttk BB - Fa¥ - BHEUELYH
T IR Z M S 0 BT B A R A A =
GRS 0 SR TFRECEEREM LR R BB EAES
sk 2 o

2.5 BRBRCHZIAZE

BRSOz ERak#ha 30 B4 EA 15 EAEBEC
B Bmad B /12N sissnk 0.5 B 10% S50
RERS 5 sk EAMCRY 2B 3000 MRS 10
S BRSO B LE AR Bun 2 B 1/12N sEERE 0.3
EH 10% HeER  RERA 10 24% » BREBCK > BlEE
EWR o RERFZ ARG AL EH TBA BEtKER 1 EHA& 4
EAF=RAK RO GHERN 95°C A% 60 24tk HANEEE
A 3 EAETE > ¥R T S TBALEMALY
(TBARS)®” o #% pbi &4 A B L 3t BB s & 515nm 5 BBk
B E 555mm - AR E BABE o

GRAHAKRZIF - FREENARSTRER  23HBR 1 5w
AP 0.5 A EH > A 3 B R 1.5 EAwEeEr(Tris-
HC1 10mM, pH 7.6, 4 0.25M Sucrose A 5mM 2-Mercaptoethanol )X
YRR A HEEA D EFAZHBRE P EALRES
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B AC > irss 10000 40 Butk  REAR 25 BA 0 kTt
BB REBE RRAESETHERTHEEBAILEANZESE -

2.6 MESHZRE

EERBEHIIZBRY  ARLRABRE 2 2 ERER
TRLGRE  AAAFAEHIRTFHBEGHSETUAEE
REHERBREAEZIKE RREGHHZ BRI YR 10 #4F > Mo
SR AHEFER 1 28 100 RAZIHEBEREA 1D BHZRE
BoEP X A 1.4 EAzEEGEEZEA (BCA-1 kit ;20 £
4% CuS0.. 5H:0 AwA 1000 £+ Bicinchoninic acid solution)# : &
FRAHY N 3TC Fink 30 24# HRBETR  FRTREA
& 562mm ARBRAME > EHBHARAREIF FaZafiE &l
REmMGH2 8% RAGEGELET™ -

2.T#HHuAH#TRBLEY

P s AR EY > %2448 SignaPlot®for Windows™
(Jandel Scientific) RAZEZ t-test RER hEM TR °

(2). LB E-RRTFERSCRBH TAL AMNK
(VI9) tape A B BERZIEEF

FHHEAHRCS TR BEFYRNEIZFARENRE
FEAZALETRRSYPEDZIHMRETEERE S MRFERAN
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8 -

3.1 smB BRI

HEZ V)t R ERATRE  MBEBAITCASE L
BEELMAS  BERBBELN  BBAZ VT mpHSEHAL
#iF2 oK 37T °C MEM. sk S H&c¥ ¥ > 2L 800rpn 3w 5 &
48 LHERE  BHF2 50l 2 3T CMEM. 2B R A, RS 124k
BBE2 cmz flask W32% > 82 37°C> 5% (02 P34 18-24
NERE o RITEEIERR - K E s L B (Nikon) LR f B R G
2 flask KB RS ER tmieth o ATt O BOKRARTE -

3.2 8mm it

BRKk%mpez flask 3 8 R A 49385%0% - BB o NS BR S firii
R (PBS)# ==k » (PBS & : 75 cu'flask Tml ~ 25 cm’flask 3ml)
HE A% G 8% Trypsin/EDTA(TS cn’flask2ml - ZSszflask Iml)
R DN Edmp R mAMEM 2Bk s 2 Hb#rea & 8 flask
P (75 cm’flask 15ml » 25 cmzflaSk 5ml) °

3.3 tmB kR :

AE Py B5E RéafR AR Nt B3t F e # B
% BRREEFRERS IXI0' /0l 2 & EEc% R 800 rpo
B 5 N4 M EHR BAAS 3-5% = DMSO ( Dimethyl
sulfoxide)z lml #5%% - R4 9% 2| cryotube ¥ » cryotube
ARICOREBRAENFRAREN £ E-20 CARE#HF 10-15 /)
BARBKE-8SC ARBEPS L BRBREREIMTHE -
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3.4 tapuinik

VIQtmpo R B ¥ LR PR BEFHRG - R WA > BHER
FREARWE RE BRABFIRSTER  ABRKTLEKRZ VY
mpafE 4% HAT (100uM Hypoxanthine -~ 2uM Aminopterin A& 30uM
Thymidine) “** ™ ey MEM s %% T £ B384 3 R > UHEEHH
REAR2Z V) mie - 3 Rk £24 HAT 238504 - ASBEHR
(PBS)#t 2 Rtk3x %t — A MEM 32 R ¥ B3£I X - £ MEM 32 %
RYA4A 10% B4geFEBS)L22 % wv & as 2 #ht
(Penicillin 100ug/ml)#= 0. 03 % (L-glutamine) - 3¢ & &N
5% Co» 3TTC3E - FRALL(HE 6).

3.5 &gt

ARSI NER » 24 Signa plot & Sigma state % ik
$®B RBEHREERT ST

Student’s t-test: o #E—HFZRAH - FX - ZHERMRAK
LEHZ BRI T RRACE TR ZHEALRAETZ S M H
B BBAREREEMEhI HBaSB LB L AN -

Regression Curve: S #E—REHILE - FE - TwmEMmz 5
OB RBEE mMERZ AN I GG -

35 31 B) R B+t B4 X (Independent Joint Action Model 1JA)
i o R AN EAT R AL BF RIS R TFELRARER
BE& W E# POD = P(A+P(B)-P(AB)™. P(A)= fiftéstmppst %
RME - P(B)= FR&BWATERHEME o POD > 0 R Rk FHH
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5~ EBX
(=).BEERF LR T LIBBERY Y

HTRETRITARIEEL RMBCLEEZ L OIERS
AZERG ARETRILETTRIMNLYE - LA =HETUHR
ARETHREMARAEFLMRBER Seronormu # B EEFREZ
100.9% - 103. 6%z » M Lyphochek # &% EFEEZ 90.0% -
108. 6% Fd o stoh > TAS B EZERFULHLRIINEAW » HE
FRENINBHBLEHERZZE HETREZNSWHBERILE
72 0.28%- 6.68% Rl > BAREAATHI oM AR T RIF - #bI, B
BRETREANHBUEZREAMN, ROFEAARESHRESLS
HETHEAELE, BRFEFRESEEYEALTREZ 95-103% R4,
AT MBHB LI REXERES Bt ERERBEARAZ ML ETF
m%ﬁ&’ﬁﬁéﬁ%%&k%3w@ﬁh%umﬁiﬁﬁﬁwgﬁ
LTt Rz EE(R 2) > ME 3 AlR4 b T BAIRILIEE
HEGREMGE BB T TUABERE R ELE 20ug/dl
2 50ug/dl MAARERBREHIEF TN > LS REARN
ug/dl L v > BFrrh B EERE A RBZINH - HiEH—
TS RRE R RS @B (8 4) 0 TREAFRBHERBAILL LS
ZEMAOSRE 20ugdl 3] 0ugdl Mt mBLAEBEELEER
(P<0.05) - sboh > &R BEAE 60ugdl 2] T0ugdl M- BEEH
BIA T2 A% - BEMAT AR i T BIEERTA R
Bz %G E > £ RE SN 0ugdl ¥ - s EBRAEER
BAEEFZEE  BEATEXIEL - HF oMbtk PRAFRER
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BRLRAEREHEAE  BAERES LAFAMNZ BI(H
N EhasEESA 30-40ugdl Bl A xS ERERE BEAR
B 28GR E 50-60ugdl FIERRZHREE HEMA RS B
FHZ£E(p<.05) -

(=). fess g Vistar B B A W BB ERIVE

AR EERS AN MARE e 2454 0I5 3 2 4 LM S
b BERMZEN > aF THMEELE  abRa®y TR
HiBa ez 1t -

& 1P B RARARB G Z AT FiwBALEZ R E - Aok
£EERETRAEZHEAEY BB RAF S SRS
Bk BPaE SROKAMATEKSHEG -

HEATFRAEAEVMETREIBEAHBaI LAYt EE
B(E l.a,b) ¢ BRAELEAIBESCLEABHAZOQ >
0.05, t-test) ° BT E LAY ZLT > BAS KL LB ER R 5
HESHE-H2 Hb2ANaF A bERYREE A LAY
EEER  BHBETASHZIAESCERRBES - £4HEAL
BEMERT  ahaBEa(AD)WEERL(E 2.2) 2424 F =%
B EEF B2 - BAFHTRESF BEH (. 01) » B
HHEAEALEHBE - aFFELGNEALER(E 2.b) HHL
HREREEL 0 REHEAHM(P.01) 5 124 180 RE®RAX
BHEERD0. 01) > THEAFAELBEILK - ok P it ahg
BE(ALP) » 45t (B 2.0RAABEAZIER B LEE
££-8 2.d & 2. e HARAAANBIERFILHEAESEE (AST)
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R AEREEARSISUALDATREZSIL - AST ABRTFZEL
fF P S B EAABZ EFA(<.01) » BTRAFHEERE S THE
W TREE o ALT AIFAHN £ 90 REXFREFENER
84 82 (p<0. 05) - |

RIBLOBESERATREZINHER  BEBTIWHAE
%4 90. 0%Z 100. 9%FR] » BR3E 5 AT MR MAL RAF GYIEHI4R4F T &4T -
AhF TR RERLT @ TUhk 4 AEMBEEHHL A8
fortaE Rk P2 BREE 90 RA 180 Reax & TREEY
H OB A (p<0. 01 % 0.05)ERBMEEERZMRK > o HRE
hEMLEAMEAEFHERME W - FELShat BRHRBRE
ZBEHERAITHRE S R 10 BHBILFARREREL LA
Pk AR AR BLBE R TUEE > R4 NF
HETHERTEAEZILSE ST REASEHERTINLE
RS SENHRE(. 01 BRACHEVREATENEETR -

B 3 ARBRSYLFTETEALYT REAHBELFE TR
B R B XBREEAMBMI0 R)EBRELR FREAR BRAES
BREBEAHE £ (p<0.01 & 0.05) » Mm% E(180 K)EF > Fi&
EahBHE2#Mm(p<0.05) KREEBR MW R)& B
REEEB M B BRIEXER - B £ D IHEEILE
T RALSSE R ER B4 o 12k 180 ReF > /ER RS OAER
EREEBEAREAELER BT A O AREQ.01) - HERMF
GHRABRAABR  EFLEVWHNIZRBHLERAFERIHEMWN
(p<0.01) °
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(2). B E—RRATXALEEN vAL AR
(VI9) smpa A B BERIVE
A-FB—FBHHLE:

AEFBEERRF ASNELE - S B ERIER
JE (Median lethal concentration LCse)fE LCso B % B P‘JJ}%%&%&
BERBRKBRERMR o £A645(PLCL2) B Ll 2 TT2uM » £ 193 uM
B EA e E B E(E 8) > 24 TT2uM BRI AR A e F1k - ££
Cell viability(CV %) & The percent of Alamar blue metabolic
activity in response(AMA %) ¥ » B RBATm B F 5 ABGK
AABBEETEDIHBALRABREMNE R (ttest » P0.05 ) ° AL
5 TI2ONCE B 2 At 6 BB A 1ot V19t
B2ir#H ZRARK AEFREEFHERNEZ - SBEEAGR
S ERBAE A 40 EEHARBBREAR R £ fA64 1930 uM
BFCV%FZ1/3 B AMA Y F%Z21/2 » EVIO e EEHISELE
B RAERE(BAH 3) - @k Trypane blue exclusion REARE
Sehsk >0 Y=-0.05X+1.2 #a it r =0.9] - KA/ B TR N
CV %z g #apfits -

7 X (Toluene) 7 & > 4 1. 92uM & 3. 39uM % %] & K] 4= B - 1L B3 AR
¥ Rapfd ROV R EE A Y PHAZRBHRAR
KT #H1/2~2/3 8> A CV %EARz @My = -0.11x+1.1 - Hi8
MAhE r=093  RYX2HERHACVRABME(R9) > £ a
HBahBR FBEENREER (ttest /.05 * BEBALEY
(Thiobarbituric Acid Reactive Substance-TBARS) # ¥ X #&| & &
RHRE (B 9-D)- £FX 1T 1M A Bt HBaFHLR
(P <0.00D) 5 fmB R AN BALBETIRBEOHEME  RRNEHTH
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ABEEZREAKE(RA )P -

= @& 4 (Sodium selenite): z&m?%@i%é’“ﬁﬁ,m? @,
LCso iR 42 21, 25uM( B 10 xR B Bl dn 4. 25uM B A BH R V79 4m
BYXERR -ME I B AFERXBERRD - THEN
12. T5uM St Z R B R B b & B A BREME £ B (t-test P<0.05) ° 3@
Srehsgy = -0.32x46. 1 8R4 EA r=0.94 - THEMEHNZ B EEH
51O %k 248 Bl - |

BH#HHEALAEETERZ LR
IR TFEHASHIERE:

A2 LN ELE—SHH VT tafez LCo B & - B HEH tafis
RAZYEREHZ T RRAHE 1 920 - V19 sapaz CV %% 80% -
Bl B LA R Bl B B 2 464 B 8 (PCl) m A V79 g 1.2x10°cell
/ml BRERETFENRTEENSESELSRAREE 468 (PCL)E
wiz (8 11 ~ & 2) - £4645(PbClz) 4 1158 uM 852 CV %2
6% > AMA %2 T3%(& 1 > 5008 i B BB R 4t % (Independ Joint
Action module ) P(M)=P(A)+P(B) - P(AB) “’ ;P(M) & H R tm B B FE
Rz 0M) AEBwpEBRERzd  PARPB)ARILE - F
K(A.0M) 2 X BRwpRAZZA ARALAERSESRILHRT R
2AFE B i > REKE(Interaction)= 0M) - PAD ®” » & 3
EE) MARACLATEXRAMEFE > FNEFHRFE
%%ﬁ(-)%%m“éﬁi2?K%%%iﬁﬁd’ﬁﬁm%7mﬂ
TR 192 M AR E(B A HRHRBER{ILL 772 M(H
ROwBERER REBCABRBGE HECHERAVGER NE2
ZiEH o RERDELER - BBRMERFCLATR2HE S 50Y
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V79 tmiiimia A ARG EAR -

CHELEALXTRENEE
W D 4. 25uM & 8. 50uM # CV % HERE : |
BAARBEETE LA B L EALME A R E4L T bt e
B %4 GSH-PX ~ SOD #z e @™ EIEHwmatsn 4.25uM -
8. 50uM /&y iE (B 10 » BRAB R m BBt ~ Sm Pt - BERIRAAET -
MANEBAFREZ RS ERERE RIS o ek F s 4. 25 UM
B b 3 BR 4 dm B CV %3 4w 1. 03 4% » 42 £464% 386 uMl 38w 1. 04 42
1242 FAbgs 1544uM B FE 2 1/5 » i RALES Au 28 5B EE 44 8. 50uM 52
HBmmpp OV b BRT 2/3 » %k 3 &7 S8y 4. 256ul
ZHBBRET -

DHEMNAD WHAACRRTERBRE °

fe k4N 4. 25uM B E CV % & AMA % s (B 10 ~ % 3) -
BRI FRIREEmABZ TR 1. 92uM 2RERE 4. 25uM EAmEE
SAE B R R o 2 £AE4S 1158 Wl X FHEEAE CV %& AMA %
a(E IDEBAFGELARSHRL(E 12 ~ £4) - BBHALL
1158uM i ¥ € Sk 4 £ b IO BIE A B IR o
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IS FRET RN LRG> R2EBREEL
BERT  BRGEMEZAFEH - ER > dNBRE2EFRE
RRHRIBAFERLEZS R ML K 42 AR B
N2 EZRE EBEAEBN AZTHEEFRMAI B2 HREINAEE
BENTHEERZAAREREZAKN - Bitb > kofTht P AT
PRHFEBTFUDERNATREE  XFRUEIAERE B
B EE—FHFA FABANBEEELRE - HER > A HWER
(Biological monitoring) & 4 47 % & 18 B (Biological effect
monitoring) ¥ fiy > FPAMNEA BT » HHUK ER S FEREE -
FREFEHRAT  mBREHER -

MR HRRULBREFTHRIRZ A RRAIIRNELE
%5 1t R 1 (Haber-Weiss reation) & i#& & 1t #8 # R & (Fenton
reation): €8 " +0; >4 8 "+ 0, 28 "+H0: >4 B *+00" +0H &
A BATBFRNBECEEEMELENBE  BEOE T B
AFE BAIRIEERA LA RESHHMMABHERRFEIRAREZ
EERET » A3l gba gttt e nmw .

3R



(=) . SEEHF T aRTFTEMBRERLE

= RZ U H AR RS EE R MR E M AR
R TUBERRBAMN BB RSB TREELBEL R MAH
BERFAREZ %N BERoSERRFERMARECAHRR
At QVC 24 TEREZAKRE - WM A REFRETELALT
ftrF (B 2) > BASLHAEEE(E 3,4) s BEA(E 5)R@EE
(B 6)RE > L& B M hslBEZMG - ATAMEER 428
CHEREL PibK @ eird BNl Y (Heme) 84 4, o3k
PHRE, LhRE T BivhaHKEACERSH B8 L 854
REABBRAIEER)ERE S B2 ALY ahF 2 &
Bk mssEn ug/dl 8 i F e EEA S BERZ MG -
BHAZTHRAL LB H XL LA AR TERBAAEE
oo Baj|HFREARREA N » @R AAES ~ BT 4 REH
SR E AU HEELD > Bt o b F AR RO & LA
B ) IS Z AR W B A B A R A K G H 0 2 B R
T BARERIETHAF R TE > ML BPEE N R
B ERAEME N BRER et E AR S04 RETH -
BEH SHESOTRBETREF -

ERNFeg g SR EA a8 AL bEs » R ELERE
#AWm(TBARS) Rt £ H 5B SR 20ug/dL A L6F > Bp R
BHAEIC(E 2-6) BARHFREIARELAD EQRERET Hib
SLB B SN —BAZEFTHE uedl-15ug/dL® ™ 2 A
By > 846 B8 (0xidative stress)4re. A #imti B % - L EZ B
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FALHALESH A B (B 4 0 s8 20ue/dL -30ugdL) %> 2™,
RBARTHPALRTEH bR E BN RFLE LS 20ugdl -
ugdL > B E—H TRRE - B LR ELLBREEABEY
W BEE, wo B B E-6-81 5 & HE5(G-6-PD) R 4 £ 8 B A 4L55(CSH-
PY) » & §iAb s ALEE(SOD), @ Efb BL55(Catalase) T W Fofk £ KR
B(Bw)MEBETZHA, bR E SN 0ugdl - Bp 4 48 A%t
FEEPEAE L E 1800 Unit/g Hemoglobin™ ey £ % « B i -
BEACBALTENER BT RAFEL SR Z A R RIEZZ— -

EHBRER BT BRI REASEE AT AR A
MY ARAEXEZRE 5 BT L85 20uedl i
B HBAILEW(TBARS) Bpeg A LA 2 {bla BBAE £ £ > RHA1E
BlamsK ¥ TBARSER A B ALEMZ — REAAHRBHEELTBE
ICRE  BRE—FTHEHACET L - HE 0B EHm T AR
AZEALFEREREZIASG ERBAFELALREST BE
hESREEILME HBARRKZIABY - LHAE DR E MBI IneF > 5
AERETH L0 EARN 40 ugdl 85 > BIpBHE0 > ZER
BEBE—FEFLAFBZHEMG - FRX PR AL TR
Ao kiR L ey % (0. 15-0.50 PPM) - =T oA B M b i 31 B 2
R - AMAEZHEEE  RERRER T AL (20 ng/ke
diet)Aidp#l 2 B M3k sa 8 & 684 - CEMEKREEA Na' /K ATPase =
PP o 3 s R 8 (1 PPID R4 15 X% » Bl @ as
PHBEANRBT ML S REEAE GRS HE L S ERR,
EEHSTREEZMAE ARMEEHRGZEERY™ - mA
B TROREHEHABEAE  ERTBAEABRERELSE B
THEEEMRES  ENARCPUEBAEREMAELING AR
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Sk E Al b S B( Se 163.6 ug/A+TL.5 ug/l) 2ok
29 o 4( Pb< 82. 6 ug/L12. 4 ug/L) sk & 48 B2 W44 ( = -0. 32
P<0.05) e A EERBETHEABANZIRK - SRR BALLEH
EREFWZHG AR EE— S RAREDREAHERET A
b BAEAHANAL - RAEEEE—F B R b £ BELL
HALERES B ERE BEBRLENRE RGO HHGEER
E A EEAN 50 ugdl ~ 60 ugdL B, wEERE EREZ S
FEPEBACRITEERASH b FRBAEEETRAS
W RBED, misBEARERTHEOYY e R ERREhMBE
488 50 ug/dl 85 0 BARMALTEZRBHS  UE &SR A
i RZEABHE  AMBESHARIBERREZ -

(=) fe8H Vistar BB A DB RIER2I B E

ARRERSAHAMLBEROSS BB AR LFZAIMY
b RER PRI  oFFPHELESE  FREBH TR P
BBEADMZ S RE AL B MFRE T2 MR #R
A A 2 A

2 1P EAREAAHHZEKRT Hiv AL ZIRE » FIFRE
SE&BERETRMMIARAKER  BEHT > FREE AL
24k BFEE SRNKAMNEERS MG - h4aTREMAE
R ERexBEAHBaT LA taRB(E l.a,b) ¥ R
LR 2B EHCLLRABHBEEP > 0.05 t-test) - 4858 M &5k
Sz T HARBAEABEEMRENBEZILE-B 2 ALEAY
o Ez AR Bk R A X P R E  BRETASS
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Z AR FAREE  BALT TSRS/ IR
MEFEHZEE TREFGZEZLBEVHRERA —KFEMA
B EREZEEEE AERLEILERRERY  wFEES
(ALB)#yRE#L(B 2.2) 8528 F B A FEZREA SIS 3
EAHRREF BEH (0. 01) » BAHAFAEH LR BE -
FRELBINDARELR(E 2.b) BRA[ZREREZLE 90 RER
a4 3 m(p<0. 01) - 1242 180 X ok X H B a1 (p<0. 01) » T4
EEHREZTHEZHE - oF P aigkas(ALP) » 245664 (B
2.C)RA ABEHAZER  ERBBEE LR LT H T ARBRMAE AT
B A RE  sFe—FTEA-B 2.d R 2.e bRFERALEH
A5 AST(R PIA B ARSI R ALT(AREEARSIH AT RS
Z 84t o AST 43k P EEaF T SE B A HEBZ EFH(p0.01) >
BTG A 24 THEA@BAETRSE - ALT RIFA %M £
90 X az HEAEEA A BRAK(DO. 05) X FAFHA 222 BHT
2 E"  BRENEACBZELRHET  Sh AL EREEEZ
ST B ERGH WA B A BE & LT LA
EREER A HFUBRRR AL LA LR TEETY 4
ZEAERESAR BRI M ERSGE  THBIEE & — FHHL
REZRRBEREFHLE -

£3 B2aBELEATREZINER » BRBR S
B 90.0%2 100. 9%K > BRESWABRTL RIFHEH B4 T
frolh kP BRERILTE  TRhk 4 ARMBEIHLA
gL BaF 448 REL I RR 180 X822 % ~ PIRE
B%H AP, 01 & 0.05) 22 $HEEERRRK I HE
B RFSLSEAMEAANHERME N BT ERARRET O

47



B BB RERE FHY EXHLAY  HERARKATH
WA - bSO MaE ARHBAT B THT RAMESE > ) 10
BB mARERSL SR RFPRTEIBRELE  BHY
BRYSLBCETUERE RANFEBSTHERFUALEZZLE
SURBELBTHERT L4 ELRESHHRAP.01) 5
8R4 CAL B R T BT A BT Y o e 4 LR A 2 AT B Rk
EanRALBEBEE LZRARTHAZFUAHFNTH BT4E
BE o b THAETFREL KT HHEB R » 4 90% ~
95% A&
BTHREILSEFHZITNADELREYHBRE  FEA
EadE BTETBALAMAAEER aNBELERTELSE
BMEBRZALERTN b B dA(Freeradicals) TR
BEY o hodR A BB A RS HRERELE  H P
ARERZIREHARHREZIRR LT EE &S BEE
MU E T A S PR HBEACE I — M R0 B 8
FALGBAAH" > Sandhir F» GIlI™ R 242 AU § SR
B4t 50mg/Kg. Bw N#1% - BRERXTHEABR LR - B 6 AT
B B 8 F A R o - B LS 38 UG A M T ST o
BEBFAGEAERFERS AREFENEZBELR LR EL
BEFRiG2 a0 ASSRBMELZBANLEY -8 3 AFR
G EF PREEBAILHZIRERHBROAFTTRE RAKBETBHER
fet R R RH B A B AR RS HBZ — - HEAACS R iF
PR @R E BB R BEATEAR EAMH(0 R)
B E R R AA RARGEATRAY A L P, 0] K
0.05) » M #I(180 R)BF » i 44 8 88 B2 3% A (P<0. 05) >
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BB R MR8 (90 R )G M R R B0 o » 122 Btk
HEzER K5 AAKREMIT - FE T ERAAFZIELB
FAEMEERNYBEZ A - A 5T EAERERLTRAEX
RHEZERMSRRE > MAREERISTRZAEGTELES
W FREEBEER o & RO ZHBBIET 0 R RTRA R
Mieg > 2k 180 X5 AREVE HETARLHEELS
EEEEPHEREOO 0D - HEBROTHEABRTAR  #5 4
MMZHRBFRERA BRI (.01 -
GOREBATROYAFRBTHER FHETBALYE
BRI HE  TUBERAMHERT U ERAZ AT BEIHE o
EAHE REGMAEERARIN B EBH M - E—FE
HEBRRAEQARMEFMAZLLBEEH EB/NSF BRAAAZ
EEBECTY BB BN RREERREZ A YR BIEE > T
REERERAHTRIBELER W - (DRRIKKTFRHZEE
Btk R  ABEZRUKETAR  mARERFoEBER
FEMN - AMEAF LS B -REIRE PRAEZIELSED
EW o (ORMBNZEHERERITREZT(RKLE)  RBK
B HEMENESARGBYT Y (DS BELEBE A E
¥ b RGEMBAGRECRIETERRLE  AARRESZHE
ER GRS A BARALE AR R H AR
T fe B R AARH 2 FHTY () XA ERRXZ T LS
REMME MG ES % EHERH 2R - LILEEM A LI
BEZREHRAT LEHNEZIELRRBEBAELESLME
ZER
ARGV ETRRE > RARKFRRAEGS4LEL6HE
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B HBNFEAESELE - Asf > AT BEIS B BRLE
EHAEEEME AEHMASHAEMAH 2 AMY  2RL4S
Bl ASZEANRRIN B2 B G ABBREMAH w2
oo LBEMRY  HEBBARBREMONE > BEKELBRE
ABZBRHES RTEAHEIBRLENZIHE $R—FBRE
Fo g I BAL B H o B A AL 1LE5(SOD) » R EHMEAEHE -4 5
Z A8 Rt -

(). AEEBE-REATFEACEBEH FRASAWR
(V1Y) mfe A B RBRERIBE

ABEFBRKPFHRABILERAZEMA LML Rk d
FHABRETNAZHEARGAGBE - LR ERERIHAT
PR LR RATRE A MM BRAZAR > LR E -5
BREREEASFHAE -

AEARRBBELEIRZIFT > HRARENLLE - TEA
a2 BBT c NAARE A REALBELBAE £
YE R AL M ZE E VR A T Tkeda § A(1989) ‘Pt R 2
B BTZETR REALLE TR SUERAERLARAE
BRIVERB  EAZESHESY WMELXRBZBYUH VI BEE
%@%%@%éﬁ%ﬁmﬁﬁwﬁoEﬁ%m@i%mwﬁwﬁﬁ%
RIBEREBATCRAECBR TR HHE -

ARTEAARRBRELZ FTRAREBFAZTASARAIEYwEH
M A PRI E T X MR RIS B R K
%R Ao B % - SH DR WA LR
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GAER R g b 25k 8 12, TouM SAE SR R A e BT TE R
RERAE I BE@E 10 ~ £3)

BLBEMRNEFEARE T MASELYHE T &
fbk 1LE5(SOD) B H i f1b 2 4 (LPO) #5452 R A& » B b3t R A B f1L
BaA( 0 )RBAMR0) S M - BT LA  HEBESL
B —#% > Uit Bl 2 B & %5 Fenton reaction & £ X & ROS
I T AR R

Pp* et pb' (2)
pb'+ 0 » pb”+ 0” (3)
20: + 2H + , H0:+ 0 (4)
pb' + H:0. — pb”+ OH + OH (5)
&,

pb*+ 0: — pb*+ 0 (6)
202+ 2H +°°, H0o+ 02 (7
pb” + H:0: - pb”+ OH + OH = (8)
pb*+ 0~ = pb” + 0, 9

At LEE(SOD) A A (TR E X FARAESF H0: 6938 ho > 47 B
S5 F2BHE o wik(O)RB)ZRME 4% OF B BHE% % » Mgk TH
8% (Catalase)#§ H0: 9 A2 ag He0: B Oz » M3k OH B dh Bt B tm sy >
AR .

S4BT T 5% L-glutamate &3 - MBEEL SR B HHK
# &k 8.1k %38 (oxidative stress) EE R A S H AR X &
Glutathione (GSH) & Bt B2 p x &% & % ## (Sulfulhydryl group-
SH) » #3%mAis TRBEALRE  BirH THRKBRBE H EHKEE
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( Cyclic Adenylate cyclase CAMPase) &g h e « 48 2 & AJRAV &
i E S At St BE EER 0 CV %R AMA %R LIE& B8 A
RI(E T) » fe /a8 & fi64s 193uM ~ 386uM 2 4R & » s B fe i
2OV R EHBABMEEREAM HDEL B SR oM ARLFZ
W o THR B o A B S48 (POCL) A A4 At B d218 » B Aw
A MEM 32 3% % B0 3 JE K R M SR S ety » R T 8550 B F
THAFILPKCRIEABEEFHE F2HEFTERG BLE T A
B b A B 8 05 A PR SR M e 8 91 o B 2
% (Apoptosis)Z AT .

42 Lin(1994)5 % 45 1 ““*P 464 (PbCL) Tig B tmp 5 E B 2
g G2 AREBERNDNA AR &34 DNA -~ RNA B &
& %4 & - 1 Nirual fo Andrea““‘”“’”ﬁ%‘ s fAbs & AR A
BRe it ams Ve weREs AR ZRGKN ok
T ERE  EHH T EEF S 58Polynerase) R EHESH
(Ligase) 8954 h e °

4 CarLp % (1989)°% gk ‘P#‘é HEEE invitro TR T » 7
AR EE2 A #EEEAL£>1000ppn K ERZRBFIE R LR T
FHEE - ANBLBITOARBECRLERASAEBRTLELR
(phosphotidylethanolamine-PE) ¥ %X 4t s &t F5 &8 BE &
(phosphatidyl choline ) B3R EAREE 4R - Y HABENES
2o 2R BERAEREBH » S RS E
ko s g N- F A8 4 54(Phospholipid N-methyl transferase) & €
HEEENRE  wREN  BEEH  EEHARESRRERC
PR m G E R R BERBETEPELBRALCEDY
(Thiobarbituric Acid Reactive Substance-TBARS) £ ¥ X & & &
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RARL(E 9, 9-1)c AFFEX 3. 30M LA F 8 ARE BHBAZ
KGR o EoaH Y o FRBEMABRY  AF BT E A
AFEBHA L K0 cells/ul ik » 45 V19 e k2 88
FFE I KXRT O EwRFTE  FL2REFE—F T HRH
% o
AEREHAYRIBELNEEME ZHHERILM - £ MEM
AR TAMNMYG 11.3ng/]l SmBMREEEEEEY > @
Fico(1986)& David(1988) % A% ¥ 28 0. lugal-0. 75 ug/mL 4%
REDHEENALAL(E 10 - %3) =2 10PPM L FHRAESH AN
HHEOTY o XBRIRIE &R E B ARELAN X A A & o 3k RALSL A
Broiler chickens k& H M {2 B4 £ €4 % Ganther(1992)
% ABHI 45 A AR £ 80ppn Foweb B & &) Sppm HH A6 e BL A
BREWHIER > MG RE BEEMA 0. 5~1ng Se/ke HAvA S #l &
B (As) 0.5-2ug As/kg ¥ > SR AMZEAFEHRELTT - ma
Charkabortyw (1987) ¥ AL 45 HRB EZ RMEEM R B E AL
S ReBeR® > TEAKSMH R & (Depend-Se
Glutathione) ¥ mwERE » X RABMECBZELSBRERZ
o SRRk David(1988)3a U HE 4. 25l {RIRE TR R
 RERARERACSE CVEAEMTHHRARR  BfmEh T CV % -
ERCBERFET @ S2BAFARUENLE MFRXEE
BEE A HEH - AP EIERH E X T RS ANAT AR E 464
& 1 P& 1158uM # & » E— R B RSN T KR
T RIBERAESmRES - ok EHES X H(Styrene) & F
F(Toluene) E R BB EL R ERFUHLE—RELATEEZHER
r- 4 B2 B B ¥ #% § 4 (Gamma-glutamyl transpeptidase) > # # #

4R



(Glucose) B & & K & (proteinurea) # @R % * B BH AR E &3 jn
WD gt 1.91uM F E R e E] R B RACES R B B 0 £ ok 3 AR R 4N
4. 25uM - 42 FAE8s 193uM~1158uM 45 53 TR A HME A » & fibss
P RE LB A BREHFES > 24 {48 1544uM A Z B F T
HAEASREZB ECRBMIB ER RN BBERABEENE #
B mansan 4 250 I B BRI AACT (R4) .

Trypan blue X5 Alamar blue RBEMHRERE  HHET
AMERE AR TER 128REF %> 4 EE SR > Xk
— stk R A B3l T

FAL B ERZAR VI miex i fFid 2 (CV %) A ta B4 38
FEHREMMA DERARLMG  ZrH@EEEEE BRF XL
FEZEESH  ERABIWERBEFEATA ™ T flbss -
FTELARARER G BN B ELBEE L FAmEBEE
EEEM A DU AR - PRARRBER S I mAMEFRLE 125
B ECHRBENANAGES RE—F THAETHREBRG T A
8 BIRAEE— B 9B 0 Ao DARE R o
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2. FBRIBOERHER IR

Instrumental Parameters Lead Selenium
Our Laboratory Hospital Our Laboratory
Lamp Hollow Cathode Lamp Hollow Cathode Lamp Electrodeless discharge Lamp
Lamp Current 10 mA 10 mA 210 mA
Encrgy/Wave Length 69/283.3 nm 69/283.3 nm 66/196 nm
Matrix modifier v 200ug phosphate/ 50ug phosphate 15ug magnesium nitrate/
20ug magnesium nitrate Sug palladium

Spectral Band Width 0.7 nm low 0.7 nm low 2.0 nm low
Mode AA/BG (Zeeman) AA/BG (D, lamp) AA/BG (Zeeman)

Measurement Type Peak Area 4 Peak Area Peak Arca

Integration Time 5s 5s 5s
Calibration Curve Fit Linear Linear Linear

Sample Volume 202t 201 20ul

Sheath gas Ar Ar Ar
Furnace Program

Dry 1

Temperature('C) 110 110 110

Ramp/Hold(sec) 1/20 1/20 1720

Gas Flow(ml/min) 250 250 250
Dry 2 :

Temperature('C) 130 130 130

Ramp/Hold(sec) 10/30 10/30 10/30

Gas Flow(ml/min) 250 250 250
Pyrolysis

Temperature('C) 800 800 1000

Ramp/Hold(sec) 10/20 10720 10/20

Gas Flow(ml/min) 250 250 250
Atomize

Temperature('C) 1600 1600 1900

Ramp/Hold(sec) 0/5 0/5 0/5

Gas Flow(ml/min) 0 0 0
Clean Out

Temperature(C) 2400 2400 2400

Ramp/Hold(sec) 1/5 1/5 /5

Gas Flow(ml/min) 250 250 250

Condition Reference:Modified by Running the THGA(Transersely
Heated Graphite Atomized) Graphite Furnace: Techniques and
Recommended Condition (Perkin-Elmer Corp.)
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# 3. RUEHESFRLSAERI IR =TS TC H U (10-Fold Dilution)

Values in  This Work (mean * SD)

Sample Certified Value Our laboratory Hospital
Whole Blood 11 394 397.7 = 5.7? 408.4 + 8.6
(Seronorm) (100.9%)* (103.6%)’
Whole Blood 1 - n 64.8 + 3.7 782 + 34
Control (61-82)° (90.0%) (108.6%)
(Lyphochek) 2 245 2356 = 83 2586 = 11.5
(208-282) (96.2%) (106.5%)
3 554 5421+ 114 539.8 + 14.6
(471-637) (97.9%) (97.4%)

1.Results m ug/L ,sample are 1:9 diluted with different diluent.

2 Results of Determination are Average from 10 Times Replication.
3.Aceeptable Range.

4 Averrage Accuracy Comparison with Certified Values.
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£ 4. T AZIMARSAERIHE = FrilSen T 34 E 2 LE¥ (10-Fold Dilution)’

Concentration of lead in whole blood (inean + SD) |

Sample No. Our laboratory Hospital Ratio of variety(%)’
1 564.8 + 5.7 5677 + 8.6° 0.51
2 4632 + 7.7 461.9 = 10.1 0.28
3 637.4 = 7.3 6532 + 15.4 2.48
4 429.1 + 3.7 4403 = 3.4 2.61
5 550.4 + 118 556.6 + 16.9 1.13
6 3943 = 11.5 389.1 + 8.3 1.34
7 498.0 + 6.6 5179 + 9.5 4.00
8 676.4 + 114 721.6 + 14.6 6.68

1 Results in ug/L ,sample are 1:9 diluted with different diluent.

2 Results of Determination are Average from 3 Times Replication.

3 Ratio of variety= | Pb concentration determination by hospital - Pb concentratlon
determination by our laboratory | = (Pb concentration determination by our

laboratory) X 100%
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2325, - (5-fold dilution)!

Sample Certified Value Values in this Work
SRM 1598 43.6+3.6 41.3+2.2?
Bovine serum (95.0%)’
“Second-Generation “ 95 98.1+59
BRM human serum (90.9 - 100.0)° (103%)

1 Result inug/L. , sample are 1:4 diluted with diluent.

2 Result of determination are average from 10 times replication .

3.Acceptable range .

4. Average accuracy comparison with certified values.
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|
G
@

-
o
[

0 — T I I I 1 i I I
0 10 20 30 40 50 60 70 80 90

a

Average concentration of lead in whole blood (ug/dL)

B 5. fogs & T340 B HA5 G 1% RAL & & (TBARS) 34 7
EZ AR HARE -

(a) MG FHRE = EmERMA(10ug/dl) wassE
TR - |

(b) BEEBEACAEMEFHEE = HEEHZ aE S
¥ 3% A AL & Wk g T3 -
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>
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Average concentration of lead in whole blood (ug/dL)a

6. s & M -F3IREEBTEIRETHIRE 248
% -

() E M FHREE =BmERAN( 10 ug/dL) w4
BATIHERE -

(DB AERE = ARG M2 0D Pt EEE R
MM o

() ¥ Aftatbix FBAE £ B (t-test P < 0.05) o
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& 1. ZAN TR Mz KRsk(8/3R)

BRI\ KRiEEE IREKE SR HRME SRIFHFEHE

(E4/4) (£7/8) (£5H/8)
HEa@ 1350 0 52126
Gk Em(180x) 1000 4.10 7648
eidmmEsC 90x) 1000 4.10 59%35
s PR AE@(180x) 1000 1. 64 29+16
s EAC 90 X) 1000 1.64 31 £ 11
SRR E (180 X) 1000 0.82 43 = 34
SRR A C 90 X)) 1000 0.82 o6 =47
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% 0. JE TG RE

Instrumental Parameters
Lamp

Lamp Current
Energy/Wave Length
Matrix modifier

Spectral Band Width
Mode
Measurement Type
Integration Time
Calibration Curve Fit
Sample Volume
Sheath gas
Furnace Program
Dry 1
Temperature(°'C)
Ramp/Hold(sec)
Gas Flow(ml/min)
Dry 2
Temperature(C)
Ramp/Hold(sec)
Gas Flow(ml/min) -
Pyrolysis
Temperature(°C)
Ramp/Hold(sec)
Gas Flow(ml/min)
Atomize
Temperature(°C)
Ramp/Hold(sec)
Gas Flow(ml/min)
Clean Out
Temperature(C)
Ramp/Hold(sec)
Gas Flow(ml/min)

Hollow Cathode Lamp
10 mA
69/283.3 nm
200ug phosphate/
20ug magnesium nitrate
0.7 nm low
AA/BG (Zeeman)
Peak Area
5s
Linear
20ul
Ar

110
1720
250

130
10/30
250

800
10720
250

1600
0/5
0

2400
175
250

Condition Reference:Modified by Running the THGA(Transersely

lleated Graphite Atomized) Graphite Furnace: Techniques
and Recommended Condition (Perkin-Elmer Corp.)
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£ 3. BESHHRLLTREMAUBL IR (10-Fold Dilution)*

Sample Certified Value Values inThis Work
(mean £ SD)
Whole Blood I 394 397.7 £5.7°
(Seronorm) (100.9%)"
Whole Blood 1 72 64.8 = 37
Control (61-82)° (90.0%)
(Lyphochek) 2 245 2356 =83
(208-282) (96.2%)
3 554 5421 =114
(471-637) (97.9%)
a BA7RS ug/l -
b R R 10 RZPHHH -
.37 B EHE] -

d EERFTEC T EEAENEE R AT -
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R A BESUBAKZEERE S  BEHERZERE

BHER
i) . g
(1g/L) RS o
(1 g/g liver ) (1 g/0.5g kidney )
#HEa 0 % 0.34+0.04 - -
90 %= 0.58=+0.06° N.D. (0. 15)" 1.97+0. 95"
180%  0.84+0.09> 0.25+0.10° 2.34+92. 94°

S 5EE 90 X 0.38%0.14° 8.65+1.27° 33.6412. 76
semikE 180%x  0.98+0.10° 6.02+1.69° 15.12+7. 96°
gsvigE 90 X 0.83%+0.18 8.12+3.69° 15.41+11. 34

SR E 180Kk 1.08%0.17° 8.16%13. 24 8.45+1.78°
ek 90 X 0.72=x0.28 5.83+4. 07 7.96+3. 64'
auikiRE 180K 0.89%£0.15 1.92x0. 87 5.45%3.84

X B B A E B4R R (Detection Limit) » B4 :EJ%EFF«?%E‘ZR% o {H A #&
RGARIOREGHEFHEZIZEZRUAIKREF
a,c,d, e, f,g.?sﬁéﬁﬁﬁﬂ@éﬂ%‘ﬁﬁ%iﬁ(pw.01)
b: ErasmHRBag £ £ (p<0.05)
$: AR 1 RHATEE 0.OAMER  mA 3 B2 1.0 EAKEESR
#%(Tris-HC110mM, pH 7.6, 2 0. 25M Sucrose % bmM 2-mrcaptoethanol)
IVEN- 2y -
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i DHBESLBRARHREZ LA ETHEIR TR EBAIMHRE

ZE\@R HRa BKiRESR PIREGE RiREd

FRk (mg/L g Liver)®

& 90 X 13.32x1.75° 15.41£2.01 19.95%1.72° 14.37=%3.39
180 % 13.10+1.79" 23.79%4.17° 22.76+3.16° 31.04+5.68°

2% (ng/L 0.5g Kidney) *

£ 90 X 18.70%3.49° 18.84=%2.71 21.09=%1.62 24.17£2.13°
180 X 18.95%5.02 17.68=*2.26 17.92+2.30 16.07%x0.75

a,b,c:EHREAHBaFEEZEE (. 01)

$:488 1 FGATEER 0.5 B A 3 BHAR 1.0 EASHEEE
% (Tris-HC110mM, pH 7.6, 4 0. 25M Sucrose & 5mM 2-mrcaptoethanol )
U E BB AR -
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BODY WEIGHT INCREASE RATIO IN RAT GIVEN LEAD

3.5

3.0

25

20

1.5

1.0

0.5

Control
Pb Low
Pb Middie
Pb High

b Og @&

0DAY 30DAY 90DAY

1. Bl ek,
() 90 Kl o
TN R LR I BAER -
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BODY WEIGHT INCREASE RATIO IN RAT GIVEN LEAD

40

3.5

3.0

2.5

20

1.5

10 1§

0.5

B @ Control
v  Pb Low
O Pb Middle
A Pb High
ODAY 306DAY 90DAY 150DAY 180DAY
1. S-S EEIUKER
(b) 180 KAH
FHIRE S E S LRI E B6R -
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Concentration of ALB in serum of rat (g/dL)

2.4

2.1 1

1.8

1.5 -

1.2

0.9 1

0.6

0.3

0.0

[ Control group

Pb low

XXX Pb middle
Pb high

|

E< S

—

Iy

AN+
W e

i

90 Days 180 Days

2. ERAsnE ko B B AR A (L AT
(a) A L B- I35 £ 65 1 Y R 2 HEEL 2 A
* p<0.01 (t-test) # p<0.01 (¢-test)
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Concentration of BUN in serum of rat (mg/dL)

] Control group
Pb low
XXX Pb middle
Pb high

/e

_—_

90 Days 180 Days

i 2. BRAgnS ek B R £ fuE
(b)BUN-IM#RFEFIRE T E B RE
*p<0.01 (t-test) @p<0.05 (t-test)
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Concentration of ALP in serum of rat (1U/L)

140 -
(1 Control group

Pb low
120 - Pb middle
Pbhigh

100 -

0]
o
1

e

40 -

20

IR
7/

NN

90 Days 180 Days

i 2. ERERENEIRAKE BRI 4= 10
()ALP-mat B R RS R A BRI
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Concentration of AST in serum of rat (IU/L) .

330
300
270 -
240 -
210 -
180
150
120 -

90

60 —

30

(1 Control group
(/74 Pblow
(XXXX Pb middle
Pb high

770770

4 &

- -
2772/

R ——

90 Days 180 Days

- 2. RenSBeUkE BRI E AT EE

(DAST-KFIX R ALESERRETSY
HZ BRRE
*p<(.01 (t-test) (@p<0.05 (t-test)
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ntration of ALT in serum of rat (IU/L)

Conce

70

60

50

40 -

30

20 -

10 —

(1 Control group
/74 Pblow
RRXX Pb middle

Pb high

T

—

ANy

— ®

ANy e

G222

/7 s

©
o
-
Y

<

180 Days

2. SREshBeokE B AR 4 L
(ALT - NRERAFEBERETSES B
*p<(.01 (t-test) (@p<0.05 (t-test)
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(TBARS) mg/L

MDA-TBA ADDUCT IN RAT GIVEN LEAD

16

14

12

10

® Control
O Pb High

B v  Pb Middle
0 Pb Low

0 DAY 90DAY 180DAY

3. RS EEUKE EHE S
B RS fLEYIR B IS E . B RIE
«P<0.01 #P<0.05 @p<0.05 (t-test)
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Table I. V79 S —RBE N EBIE A S FRE /RN
R K onuny BEEE 18/ NRFEMEAERS M B E /2 ELE

(AMA %) B AHBEEEE SR v FERR 1

V79 cell (add Toluene 1.9 uM)

dpp V79 cell
DOS
(uM) |
CV(%), AMA(%), CV(%), AMA(%),
o 100 +6.0 100 % 4.0 100 £ 6.0 100 =40
193 98 +14  96+7.0 65+5.4% 82+15
186 105 +3.8  98+*11 60 +4.4% 85+29
779 46 +13*  62+4.0* 41+40&  61+7.9%
1158 82 +13  89+4.0 47+7.7% 6112+
1544 73 13 76+54 45+4.0 % 68+ 12%
1930 55 +£13  63+2.7%* 42+40&  62184%
2316 37+420& N 28+50& N
2702 27+60& N 17436 & N
4Toluene 04F01& N 0.4+0.1& " N
(17.1uM)
Ab aiafSE R E A bk dBEInT B R

o RGBT E S SR

* e FLr H A HEEE 75 2 (ttest p<0.05 )
& Eileff ELis B A #E3E 725 2 (t-test p<0.01)

#RBEN P07 1) ZE IR

N:ZARM

Bagtg Ll 9{H + SD FoR F—AlEAREEERE,
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Table I1V79 MEHTAFI BB RV 2 ggunp HEFE 18/ NEF T
B R B B RO R
ER SO R s B th A

e lGiE S ' izt AH*
BV MfEOER %)  AHEBOER(%) 1EH
QISR+ T
193 (g 35 22 +
386 40 | 16 +
772 53 34 +
1158 55 42 +
1544 58 56 +
1930 59 63* <+
2316 78* 70% +
+

2702 : 83* 78 *

af: * B LR R R (P <005)
agsin Eﬁﬁ(l'gzum .
b: Independent Joint Action( 1JA)
P(M)=P(A)+P(B)-P(AXB)
d: P(M) B IS TR
P(A) @ saEEER P(B): FAMIEIER
c: + RGN R PR AW FIEEMERUE .
<+RESE R PR B FEHE.
F—HEH R EE ST
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Table III.

V79 SN F R A TR 2 5uM) BB Su B
TRAGLE0 BEEE 18/ B MRS Vo 2 R

°Pb V79 cell (Se 4.25uM) V79 cell (Se 8.5uM)
DOS(uM) '
VR, V),
ob 100x1.5 100+1.5
193 103£5.0 ' 38+9.0%
386 104+4.0 | 39+41.5%
779 89+8.0 20k1.7&
1158 72+9.0 18+2.1&
1544 681+9.0* 22+12&
1930 4714 0% 17£1.7&
#Toluene 14+1.3& 14+13&
(17.1uM)

21

a: Cell Viability(CV%)

bAREMLME TEWECERE

cREMIRHIE

*: BubiH Chig B BE5 75 #(t-test p<0.05)

& BilbAH ELif HAT #HEE 2= H(t-test p<0.01)

# 2R YR (17 1uM) & EHIH

BRLL 9 = SD Fon BRI aREE A
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Table IV Vo, I EIRE R RBRE A EE sm
FEBE RN TR AR 4 sl 2R

Pbd

DCSum)

OC

193

386

772

1158
1544
1930
2316
2702

 #Toluene

(17.1uM)

V79 cell

(Toluenel.91uM)

65+5.4%

47£7.7%

6044 %
4544 .0*
4244 0*
4114.0*
28+5.0&
17£3.6&

7.0x2.0& 50=0.1&

CV (%), AMA(%),
100+6.0

100£4.0
82*E15
85%+2.9
61+12%
681 12%
62+8.4*
6218.4%
N
N

V79 cell

(Se4.25uM+Tolucne 1.9 uM)

CV(%),,

100+6.0
112+13

7813

635.6%

49 +3.0%

417.0%

40+3.0*

211+6.0&
N

AMA(%) ,
1004.0

791+6.9
791+42
79172
76182
67+3.3%
53+5.0%
23£6.0&
N

7.0x20& 50*0.1&

Al a MR INEERIEE A E bIEISR d B EAS ik

CARFBAT MY E L B

*: B o] Fhs LA R 72 i (ttest p<0.05)
& B cif i BT S 75 B (t-test p<0.01)

BRI 1) IR

NZR M
WISHLL 19 £ SD R RSB EEEEN
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Se Vi

SelV

Se 1l

Se’

Sec(-

1)

Carrier protein

T2 Mo
SELENRIL - P RDENOSINLSELEND PHOSPHATE

Sulfurylase
/thxon:(GSH)

GS-SELENITE aMP
Glutsthione (GSH)

6556 SELENITE

4 thiol groups (RSH) oncysteine, glutsthione, or protein:

SELENOTRISULFIDES ZRS-SR + 3 H;0

RS Se-SR
NADPH
Glutathione reductase

GSh

‘RSSG,

{LEMENTAL § & o> S{LEI\OPERSULFIDE GSH + NQDP

RS -SeH
GS}’ NADPH '
Glutathione reductase
3 RS~ Su .

SELEN!DE GSH + NRDP

>SELEN0HM!NORC¥DS‘—J

oo RSeH
¢+ Me .

SELENOPROTEINS

Me=Se PROTIIN S-ADEKOSYLMETHIONINE M
COMPLEX Methvl transferase
v
DIMETHYL SELENIDE Glutathione

peroxidase Se

TRIMETHYL SELENONIUM

Q§§§§§§§Q§§§§S exnaled

excreted in vrine

B 1. ##Eemt ARETH M RARE:

95



4GSH GSSG GSH GSSG
_&Z GSSeSG ¥‘2— H,Se ( SeO
‘ \)2‘—) HzOz

SCO3
Catalae - 4
) oH
J
DNA fregment

9 matSEmmmmEn g ZAEAptposis)ziB

CONJUGATION -

CHZOH CCOOH

EXPIRED WITH GLYCINE

UNCHANGED OR TO A SMALL
e
4 S alcohol mdehyde EXTENT WITH
f dehydro- dehydro- GLUCURONIC
gencse gengase 7 ACID
Benzoic acid

Benzylaldehyde

i

Benzylalcohol

CH3
microsomea!
aroratic .
< hydroxylation -
\\
~
Toluene N _
\‘\ CHy CH,
A CONJUGATION WITH
i ~ SULFATE OR
x GLUCURONIC ACID
OH
o -Cresol p-Cresol

1%

B3 FRAEAMBI YR
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salvage pathway

Hypoxanthine

guanine Thymidine
+ +
PRPP" ATP
HPRT K
Amipopterin Y | v
purines > ribonucleotides - >RNA
pyrimidines > 'deoxynu_cleotides %DNA

Aminopterin

main synthetic pathway

B 4, Rk EEeh ik ik @ a5 (HGPRT) R B A 1R ik 18 prin 7
Z A |



Half reaction

Alamar blue ©ox) T 2H + 2¢™

Cytochrones + €
MTT +2H" +2¢
FMN +2H" +2¢
FAD +2H' +2¢
NAD +2H" +2e
NADP +2H" +2¢

EocMU)PH 7.0 25

Alamar blue (Red) +380 (1 )
Cytochromesgeqy + 290 2

MTT 110 Q)
FMNH, 210 (4)
FMDH, =220 (5)
NADH+ H' 320 (6)
NADPH+H'  -320 (7

5 Alamar blue R BAFREFEELEEIL—BRKERES

X

5 —4 78 MT (3) RES, & FMNH:(4) ~ FADH: (5) -
NADA(6) ~ NADPH (7) #&:ER, it JE#¢ cytochromes :E /& > M Alamar
blue R4 k3, 4.4 Cytochromes %, & 8.4 F & Cytochrome
oxidase (cytad) A FRINE, BEREHFALL, FTH AR FREK - 4
THEKES FARALLEAERIEFIAET F. €5 —CFRYE -
530-560nm % Emission %

Fluorescence p

Absorbance P23

T e

oo

590nm A Excitation &

570-600nm



$a fO AR R(amz2RRme AR S laskm A5l 37%
! MEMs: A va 54 > £ E L EBRE TR E b
} FeBb R 5T o
| 43R AHATHE L E ¥l

- X --8:8:oF )2

{

| | {

k32 (ATrypsinp i n & E#flasky)  SmBRRCRELR)

VHIRHAIATHEL E¥ tafa

|

| mpa ik

(A Trypsin & e i 36 3851 2x10° cel ls/L

B taBse A (35x10 mn) %24-wellsM) |BEMAZEHR T
| Fhoi > FRILAMG
% LN | BN E o KRR
EATHMEFER R ZRESE M
! by BT o
|
{ i {

it R R REEMRELL A mib R A S48 A

(Trypain blue test) (Alamar blue metabolic test)

b. o B st BB IAAE:
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fm fe - A& (24-wells )
d 1 mL MEM 4 1. 2x10°cell/nL
 37°C 5%C02 3% 1 day
14 B PBS(1ml)#k =k it @ #%% MEM (1ml)
Fshotd 2 M Y (ko Pbel, Toluene, Se #4EfG Rk #HERE)
I37°C 5%C02 324 18/ \BF %
4 A PBS(1mD#k =k
J
FxAe 0.2ml Trypsin
oy 5 nin
A 1ml MEM
J
B 200ul cell &A%
d it Trypsin blue 50 ul
3
S THEAG@EEE

7-1: Trypan blue test fiAz:
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St s
7

$0 B o 4% (4= B3 % 4 35x10nm )
1 ol MEM 4 1. 2x10° cell/mL
4 37°C 5%CO:3u4 24 /8%
VA PBS(1 ul)s & it % 347 MEM (1 ol)
T a5 R Y H (4o Pbel, Toluene, Se #EEfFERAMESRY)
437°C 5%C0:32% 18 /16§ 7

J | I @ PBS(I ml)%k=%
A R A2
CERER T Ao 1.5 mL MEM(4-#% 10%x Alamar blue
400x, 200x dye)
Viaawmy

d 37°C 5%C0:3u4 4 8%
TRIERE I nDLE—_RXAK]l oL EEREFR
R
l
& A EE 560-590nm Bl 2 &R XA

@ 7-2: Alamar blue test ##E:



100

%NO

3 -AMA %

[ 1-CV%

PB of concentration (uM)

2.8

V79 tm o B B LSS 2B K32 18 ek 2 CVI R AMA%Z 48 B4 -

Wi Y= -0.05 X+1.19 r=0.91
akRBEEMEEHEzIHBE b BEFXRIT lufzHBa -

X:8 a b # A PAEE £ £ (t-test p<0.05)

HBEAHEENRSD -

f: atatb 8 A HAE E E(t-test p<0.01) °

FHEUFHME £ SD .
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Toluene

1 cVv%
A -AMA %°
100 L > 100
S /f S
< 7;
_
7
4
72
7
%
_
/
)
0 5 N-C
Toluene of concentration (UMV)
.9 -

Vi tafo B 5 F X 32 18 /6545 2 CV% A AMA%Z 48 B+ -
WErdrse Y= 0. 10X41.23 r=0.94
a: R B BEEFTHEMSHE 2 HBaEHH PBS 150 ul
b: CV %= cell Viability %-
c: RCS% = The percent of Alamar blue metabolic activate
response %
¥:flafa o SRR tb A B £ £ (t-test  p<0.05)
B:flattb i H 8a% £ & (t-test p<0.01) °
OB A 2 SD . B—pEAEEEMEL
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Selenium

a

... = @ @w

b//m

w« - s,
#%/%,m\

’ ///////////////////////@w
T 2,
%///////////////////////////////

%////////////////////////////////////////////////////

... @@= v

C

I

(o)

J ! J | L _
w0 < ™ N - o

(wieo O V) JOQWINU [BAIAINS 18D

Se of concentration (uM)

B:fasmtbgtb A A8E £ £ (t-test p<0.01)

$EAFHME + SD &R

A kRBRBETESEMET I HEB AR FHA PBS 150 ul
X:81 g A tb R LR A AR £ £ (t-test p<0. 05)

V9 tmpe B & Sl BR AN R 2 18 /oy te 2 CV %44 -
b: BEFXIT. lul 2484 -

Werdhsr Y= -0.33 X46.09 r = 0.94

.10 ~

E-REAHEHML -
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100 |

o

Icvey,

A
® --PB

B --PB+Toluene g,

100 7

O

AMA%

® -PB B
—-PB+Toluene, g4

| ! 1 ] l { I l 1 1
N T N I 4
N-C '\Ogb ng% ,\'\q/ ’\,\Q) \‘Z)b‘ '\Q‘) ‘{,b ‘{,\ P-C

PB of concentration (uM)

B.11 ~ V9 tmi B — BRI TRALREERE 18 /L

UOOU:F'

L L ZRM -

- PB & PB+ Toluene (1.9uM) A CV% bk,
PB % PB+ Toluene (1.9uM) X AMA% b
CV %= cell WViability g

response %
%

107

AMA% =The percent of Alamar blue metabolic activate



PTS

100

%A

100

&

% VNV

PB of concentration

B.12 ~

Z A8 R -

0

K BABE £ & (t-test p<0.01) °

g

A
17 lulf Z #5848 -

X- 61 g st 8 K A B £ & (t-test p<0.05)

F:81 a4t

p
T\

&

58

VIO tmba LB R & AL R F R P o b e BE 4R 0 R EE 18 /)

#% 4 CVh A AM
BHAFHE £ SDATF. B—HERH TR -

a: kA BT EMEYE 2 HBAS 0 PBS 150 ul

b:&#HF
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A
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‘wg"’gx;i 1
R o)
N

&P

1-2. REFETEEHEZ V9 & 56,(400X)

W T c
P N
& @ 5
-
< -
PO ]

Bl R 2. #FE 84688 77208 V79 % 5a(400X)
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B h 3. HFEZ AL 1930uM V79 58 (400X)

ks
3

A
RS ::'J’

"'.\
| ¥

BADSL HFExRAS 1158 uM ~ FXR 1L.7TIuM V79 e (400)
112



