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Plasma level of 8-Hydroxyguanine as an Index for the
Genotoxicity of Industrial Chemicals

Myung Hee Chung®, Min Kyung Park®, Il Je Yu®, and Seung Hee Maeng®

*Department of Pharmacology, College of Medicine, Seoul National University,
Seoul, Korea
bDepaxtment of Industrial Toxicology, Industrial Health Research Institute, KISCO,
Inchon, Korea

—-Abstract-

Industrial workers are in danger of being exposed to many chemicals which
are mutagenic and/or carcinogenic, and we need a method that can be used to
evaluate the genotoxicity of these chemicals in the workers. In the present study,
attempts were made to test whether plasma level of 8-hydroxyguanine(8-OH-Gua)
can be an index for the genotoxicity of these chemicals. This assumption was
made from the following three facts 1) many of these chemicals can produce
active oxygens during biotransformation in liver, 2) active oxygens hydroxylate
guanine bases at C8 position in DNA to form 8-OH-Gua and, 3) the 8-OH-Gua
residues are removed by the repair enzyme and are released into blood. For this
purpose, 14 chemicals were selected and each chemical was administered into rats
intraperitoneally with dose of 1/3 of its LDsy, Rats were sacrified at 1 h after
administration and blood taken from hearts was assayed for 8-OH-Gua. Each of
chemicals selected belongs to one of the 3 categories or groups: 1) mutagenic as
well as carcinogenic, 2) carcinogenic but with weak or no mutagenecity and 3)
mutagenic but with suspected or carcinogenicity.

The results are as follows.

1. Plasma level of 8-OH-Gua in rats with no treatment was 4.43+0.37 pmol/ml
plasma(n=7).

2. The chemicals of the Group I (mutagenic and carcinogenic) were 1,3



dichloropropene, acrylonitrile, dimethyl sulfate, benzo(a)pyrene, formaldehyde and
acrylamide. The plasma level of 8-OH-Gua by these chemicals were
1350+3.62, 1058+2.24, 10.07+2.25, 7.01+0.38, 6.66+1.66 and 554+0.60 pmol/ml
plasma, respectively. All the chemicals except acrylamide increased the plasma
level over the control significantly.

3. The chemicals of Group II (carcinogenic but weak or not mutagenic) were
benzene, carbontetrachloride, dinitrotoluene, toluene-2,4-diisocyanate, methylene
chloride and DDT. The plasma level of 8-OH-Gua after these chemicals were
14.82+3.11, 13.34+0.96, 10.73+1.79, 8.92+1.17, 800+1.32 and 7.02+0.38 pmol/ml
plasma, respectively. The plasma levels of 8-OH-Gua observed were
significantly higher than the control.

4. The chemicals of Group III (mutagenic but with suspected carcinogenicity) were
styrene and aniline. The plasma levels of 8~-OH-Gua by these chemicals were
19.16+2.01 and 10.80+3.61, respectively which were also significantly higher than
the control.

These results indicate that the plasma level of 8-OH-Gua is increased by the
chemicals occurring in industries regardless of their carcinogenicity and
mutagenicity and thus, suggest that the changes of plasma level of 8-OH-Gua by
any chemicals can be an index for the detection of potential genotoxicity of these
chemicals.



AdfAEdo] 9 8-Hyroxyguanine®] HAo] #3F A7

B BE u A f A9A’, W

Nedsn dnuet o ana
bRTNYAAIY AR AATY AASHATA

LA &

1.979 A
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53 A, A, B2 2 cutting oil€ GFE A FAANE GRY B
4x(policyclic ¥ heterocylic aromatic hydrocarbon) ¢l 3-methyl- cholanthrene,
benzo(a)pyrene, aromatic amines, vinyl chloride 2 ethylene oxideS:0) WAj&li=uj
°1€2 39 cytochrome P450E AT o] 8] thAtEw] whgAo] Z4 BaAZ A5
AY Ex= Whggel 2 EF AAUT. WEdI g3 Be BASEL o)
& Al #-93tel 213 free radicals® H3=o] DNAS] A A3 A I (Nagata et
al 1982) = FAYTLE A4g3te] Wk 23 Aoz gal4 thFloyd,1990).
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8-hydroxyguanine(8-OH-Gua)7}  RILEREE (Kasai®}  Nishimura, 1984),
8-OH-Guat T-2dt B o= AAdA Eddel ¥ B¢ A=z F5& ¢
i Ao

1. 8-OH-Gua: AJJAANE E& MY 2 444 /8 HFE 484
AANME o] At (Kasai et al, 1986, 1987, Kyosawa,1990).

9 8-OH-Gua: DNA polynerased+3-olA misread® Z#3=dl TAALE
8-OH-Gua: CHlA As¢} mismatchdtd GC-TA transversion& &I
(Shibutani et al, 1991). GC-TA transversion% ras gene2] codon 12 &
glycine codedte GGTE GGOHTZ WHAREM valined codedh= GTT
= W3}E3 o]2¢13te] AEs} malignant transformation® = Aol RuFATH
(Kamiya et al., 1992).

3 DNAS] 8-OH-GuaZ AA:= #AVF A 2 dFdAA GFFORA
(Chung et al.1991a;1991b)8-OH-Gua’t W& A 7lzke Atdel ASHN
=3

oldl #AA 2] o] Eao] DNAJ 8-OH-Gua® B8A117A ol Edol &

oz LT JHsAel EO: ¥ & ler WA 8-OH-GuaiA o3
2 o)lgdle o2 NPT WA Hriel ABZ AM BF UE 7Fedol N
g & 4 Aok

AqAFGolA E3 wAEE BEAT dA @Y @eld S3E Sk
SHEL free radicalZ AVHAY = BAHLALE A¢TL I3A L0152
free radical @ BAMA FA4 FHI AL FEINE RAT FEAol Aol
¥ 71.5]0](Nakayama et al,1983)471¢] 7Hd¢ B s F1 ok

2. 47 2% 2 /4 &3

B d7qME A9 @%dA 8-OH-Gua7l 4B =& F=E A5E
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1) 972 3; Wl A (carcinogenicity) £+ WoldA4 3] {As}

FAakao] o]d Ak8l3 DNA &/}H(oxidative DNA damage)22 8-OH-Gua2l
AL dgtoly Mol AR Fdol AUtk MR AARAED T ES
A 2 WoldAo] &AAH 3EAL M3l fF ol x=FAIY F 8-OH-Guad 4
AAEE o5 B9 7|E9 W4 B WoldAF vasnA Y. °lF 3t
e Az 2 AZNE GFe Y AFA £3] A4HE WHAY HHES
Heslgon ol E4E tAl o3 o] Al groups®Z E/3IAH.

A, WoldA LS 2F 7IAR & group.
4, dolggde gloy ARt wekAde] #Ud group.
A, Hol gL At detgol 43 HASA B2 group.

2) Z1d&S; 949t 75 AL 434 = bioassay$y AW7tsA

Z+% B WA 8-OH-Guadl FBHJAIZE Bl AA QAP 224
E9] Yoo} oA 8-OH-Guadl 27t AL E ZAIFo2ZH 4% RIAEH o3
NE A s z7)d G4 4 UL Ao Aladth uls DNASSERS] 3hil
8-OH-Gua%e] ¥3l #Fe % AYFEde Udde A3%S e Yo
717t HnjolE ZAR TEAEL Yy APAHe R HE HIE & U= HA
el NEIZMN vlg FTaF AFE sl € A= AAMdT
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1A=

1%
BAHY 289" F+= Sprague Dawley2H FE R Yo|(FRAIEADNE FF
sl 7-833F AFAIFIS 2F180-200g EAlol A FHE FAHE AU

2)5 % E
Gl AFF ulsh Fo] B AFPAe HoldAdd Ldg4gdS 25 /AL e

R, Wold4L AV oFstAw WekAde]l &Qld A 2z WoldAde B3t Tt
Aol 43 AZHA FL AZA f3og FEIY F 1452 AYsith Tablel
€ Z groupel &3k HFEF olE HPES LD R £ AHGAM AT §F&
BoFa th WolYdAL FE Ames test®} chromosomal aberration testol] <73
gon 19 sister chromatid exchange test & micronucleus teste FZ3}IAtt.

3= fFIEYANA LU 71FEL Rapid Guide to Harzadous Chemicals in
The Workplace (3rd ed,R,] Lewis,Van Nostrand Reinhold,1994)oll4 AA| =] A=
7] ACGIH(The American Conference of Govermental Industrial Hygiensts) =
OSHA(Occipational Health and Safety Administration)3} Safety Profile (R,]. Lewis)
59 R AAE uwsith £F Wo|YA2 Ishidate's databook® IPCSel 23 AA|
g A AN ERIAS

3) 8-OH-Gua antibody 9] A%

Bal/c o}$-2(6-85)9] Degans(1991)¢] ol &% &4& nhg29 T4 10
ug/ml&-A-8-<4 50ul& RIBI adjuvantst 874 FARIA TR FAME 7deld] A FA}
s 279 mE o] Ao AHYste] PL dLF ELISAYICE FAFdHE
A3 ARHREINET AR Yol 28 {E3d HFZAEE dS F A



AEZF AXEQ P3X63 AG8653# hybridoma® THE©] Hj%3le] ELISA %oz
antibody A o5& #2139 cloned HA3Ath Colne2 8-OH-Guast 8-OH-dGo)
&g A} Kol4de 7IEo= 3l HAsn Cioneol ZAEW 2zF Cloned
hybridoma*l ¥8 #H¥7]50] 9Al® Swiss Webster mice®] E7d] F43te] w3
%, EZAd EA8= antibodyS ¥ 3t} AREET

4) Immunoaffinity column A&

immunoaffinity gel®] &4Y]E 93|41 CNBr-actived SepharosedB(Pharmacia A&
03g/lml gel @92 Al&3UtholE gele ImM HCl 89E AMS glass filter
(porosity G3)& E3 AHR reswell}§& AAF antibodyE 24°Col X 24hr& A
7149 couplingAl 71 . ©l& WAl 500rpmoll A 2mins ¢t AARYAIFIS MH A7
¥, ethanolamine buffer2 active groupE AHAIF|Z, DW=2 <29 blocking
reagentE Al 33 Ah A E gel Econo-Column(BioradAl) ol 2t 2ml¥® 2y A&
3Rt

5) Internal Standard U-"‘C-8-OH-Gua A=

dAy 2] 8-OH-Guasxt v|Folng AAAYF AJAH %S BY37] 93
o internal standard® U-"“C-8-OH-GuaZ A43%t. 54 plasma 1mlol
1000cpm®] U-'“C-8-OH-GuaZ #F7lstglon 2 Azage o 2
*C~Guanosine(473mCi/mmol,50uCi/ml,Moravek Biochemical,Inc)-& 250u 3¢
FZAFI 30ul] HO0] BHA] S5 431 whgo] AME-stth4438 vhee 7ue)
L7M ascorbic acid, 2u19] 02M CuSOs, 1454} 31% H:O-8& H7lste] 203k uk
SAIF T yh-g-o] BUA affinity columnit HPLCE ©]-§&t¢] “C-8-OH-guanosine &
o EdAT. EEE RYE ARAIT 100ud DA %9 F ojrle) 500ul<]
metaperiodate (1.28mg/ml, 241 A 208 wkg-A17), 200u1 2]
syndimethylhydrazine(350mg/ml,d-& <l 4] 308 w-3-A17), 600ul2] conc HCI(100°Cell
A 3083 weAZ)e o2 A28 ribosed AAI Al affinity columnd}
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1) 879 3135 24 N 2 9% ¥4

Ao AHEF VHAE FE 5o UAD ARH BEL IFSHLS 4 HAEL
Table.ld] BAE £F< ipE 5939054 §FL LD 1/3%E 7122 313
o Do W3] 44 e A %o TDLo(Lowest Published Toxic Dose)9] 1/3
e ALgEHAT BHE FAF 1A% Fol ¥FHAES pentobarbital(30mg/ke)ip= vt
HANNF 715 AANEI AFZe = 2E AR 4L AH3 heparin sodium< 10
W/lmie 2 A3 3000rpmol Al 1583 AR s 43 A9 plasmaE £33
t}o]5 & -24°Coll YEERAF Al AU

2) 84 8-OH-Gua%7 .

© A plasmad) “C-8-OH-GuaZ 1000cpm/mle] =7 Fvlste] E/FH F 539
acetonitrile® W713le} vlA-g AAL APFE 3000rpmolA 1583 A4 AT
Az:Re 15mIFH SRAAY oI5 FZdd 8l FHFE 78 HAHAD F
immunoaffinity columndl loadingAlA Y. 1¥F ZF4 5ml, IM NaCl 5ml, S/
5mi¢] &A% washing® ¥, acetonitrile 3ml2 $¥-& AAAIZT. 8-OH-Gua®
elution® 3ml methanol2 A1¥34. 21 methanol& speed vacl 2 °F 4*]’»2}%?} <&
A AZANN F ZH55 1000 71k 583 vortexdte] 837 F, 50ulE
radioactivity S AT A %M 200 ECD 7t ¥2d HPLCA FU3g
3 o]w 8-OH-Gua®) peak: retention time®] 85mindlAl YE}gth Plasmaill ¢}
8-OH-GuaT IS Ael¥Ee 8-OH-Gua EEEAE F8 I §Fd WP
standard curve® samplet] ¢l ¥Fg AVFE sampler} ] “C-8-OH-Guad] ¥& ™
Zo] AAl 8-OH-Guatrel %< Ay, 7l A9ad4gF &4d 8-OH-Gua
o] Fg FAetr] $1dte] 919 soudlM EFE cpmEBE EAHA B2 8-OH-Gua¥



o2 34 (3% 23€ "C-8-OH-Gua®l cpmgk H7He “C-8-OH-Gua®l cpmgh)
x 100 = 3ZFE(%)E F34oq BHAF AZRA. oW running buffere 8%
MeOH/10mM NaH:POsS Al8-3%12 5, HPLC (Model303, Gilson)e] ZZL& flow
rate 50ml/min, column 25cmx4.6mm column(Beckman), ECD= ESA model 5100
Coulocheme] ™, recorder 2210(LKB) & A}8-3}4th
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1. 373 #F< ¥4 8-OH-Gua® IF

Aol EA}sl= 8-OH-Guar= HPLC-ECDE ©]-83}4 retention time©] 8.5mindll
UEl = peakZ &S ANTHFig.2).

34 839 7 8-OH-Guad] ¥FS &A4387] 43l ¥ AFH UADA
Holg FA ¥ BT FAHth olft HolE FHEAN 2A45QE AS MAd
U2 FFe] wssl vig Adgr]l d&oltt. ay Yolg FA 9%k A
Fig.3ol4 H¥ uie} o] HlaA uE g B Fon 708 g AL
H AFd FFFFS 443E037pmo/miclHth. WA olF o] RE APdA EF
8-OH-GuaZ A = 24A1tA ] Holg FA gL e 4F IFPEL FA4% ¥
Al 3¢t

2. Carbon tetrachlorideo] °]@ @7 8-OH-Gua¥rFe] A|HH w3}

Zt BgE AHF ¥F 8-OH-Gua®F FPANE AR 98t 94 carbon
tetrachloride®] A& Alzto] mie} #{A3Yh Fig3olA B uigbgro] carbon
tetrachloride Fo ¥ ¥7% 8-OH-Gua®l #FL 1A3 el Huxo) x&F F Fz
FAade FEE YAt EE B A7dAM AMSE 2E 9Eo] carbon
tetrachloride®t Zoi e PAT ZF 3EE AT FFHste BFAE
carbon tetrachlorided 71&2 =2 ¥3] 1A1Zte 2 A3gth

3. Group I & 2§ 83 8-OH-Gua2] $F W3},

Group I o &3t 3EE2 WHolgdAd dYAL 5% 71 Uve EFEo|}



o7lel &3h= EFZMAE 1,3-dichloropropened Eg3ste] 6% AH3QHTable
1,2). Table2 oA HE uist o] acrylamideE AQdlues RBE BHFEo
8-OH-Gua®F& thzzol vlstd ®2AsA F7HAH Y. 714 &o] 8-OH-Guad ¥
F2 371z 8”& 1,3-dichloropropene® 24 13.50+3.62pmol/mlolg e 1 the-
< acrylonitrile®} dimethyl sulfate2% zz} 1058+224 ¥ 10.07%2.25pmol/mle] L
o a2y 2gERRZ ¥ benzo(a)pyrenedt f71EAe] BPAF Alo] 2)3la]
A/d= = formaldehyde 73 izl HIlY fod S718 #Fagoy 1 =
< 247} 7011038 ® 666+ 1.66pmol/miZH 47 FE Ao ulsle] A3 Fgpct
Acrylamide ¥A] 554*0.60pmol/mlo. 22X iz e H|3t L FFL& A1 ¢
oy BAFHOZ Fo4L Ak

4. Group I1 3@ &) 9§ I 8-OH-Gua $F W}

Group IIo} £33l BHELS HoldA4YL AU Fa A7t wetAo] g &3
24 benzened T 6% M3 AUHTable 3). Table3 oA Hi ubst o]
ol groupdl &3 EFL RE tl2Fo] 3l ¥F 8-OH-Guad FFL f2lsh
Z7HMFA . ©1% benzene® carbon tetrachlorides 2z} 482+311 2 1334+
096pmol/ml ZX HAF 52 veldon gL dinitrotoluene. 24 10.73%
1.79pmol/ml, 12} I toluene-2,4-diisocynate,methylene chloride @ D.D.T= z}z} 892
+ 117, 800+1.32 ¥ 7.02+0.38pmol/ml= A Bl F ok 4L el

5. Group III 3§Eo] 9@ ¥4 8-OH-Gua FF W3}
Group Il o £3h= SFHPEL WoldPdL Bt dtAo] B3] HAZEA ¢
2 E4=2M styrene®} aniline 2%2 N3 tHTable 4). o]S& z}zt 19.16+201

R 1080+36lpmol/mle] FF-E UEo] BE W2 Hst folsA AR
tH(Table 4).

-1 -



Iv. a2 &

£ AddA "FHoloF & AL AA FIHAZA HarEde] It Weldl
o579} 8-OH-Gua®] A43te] FsadAolrt & A AMSE B2 Iy
oy} ool BE3| AT YA %L group 1I$} groupllle] ¥ 8-OH-Gua
o] ARG 2ASATAY 3, £ A7 WgstetEdelA 8-OH-Guasl 34
2 71E9 99 2309 A AmesAl@ TR 2 FIA 2R4E GdEFT 5 3
A 3 FAd.

1. 3151E- Ao d§ 8-OH-Gua assay$}t 71& 9] do|JAA Y vl

B73F 9 o9y EAL 2389 E & Ue PPo 2+ AmesTol 8 A
g uAEE  ol8F in vitro Aol Jon], dMA ) GAR B3 ARART F
HEHAT. Ames AL vAPEL o8¢ AFWPoz FHE AWl (frame shift,
base-substitution) 2.2 U§ His+ o WS AEZ & Wyelrh group 1o 43}
£ SEde B AddA 4] XU Ames AlZH GAA ol AFAAN &
dolsle Aoz ERIULHU, olFE WHolAAAR AAde th2A 8-OH-Guaol 4
<& YEhNS. data B APeA 3EALS in vivodH oA e A3 ADNASA
< e A #$Q T4 AJEd o= e AHAHY J¥EOE gE o
Atstrg ol Al E/dSH(bioactivation)& T3 B4 AJyoz HRH 4313 DNAE
FHEBYL FEISF UG B4 249 - OHO0-5& DNATZZF Q4tdxHz= 2
el A drle] REcE# e v, (USADERe 2 Ry AEHETLE Yodle
Ro 2 A chin vitroAlFAME dAIEAGLS A% SO mix7} AHEsH3 YA
7t 8-OH-Gua assay: in vitroAl@elA #Rls7] o2l &4ikad o A3y
DNAEZ S o452 Q% Z s3] YL 28 4 .



2. 31512 Ao} G 8-OH-Gua assay ot WA Alds v,

A ¥ oxidative stressoll Wld SOD, catalase, GSHS9 W] 7178 7FAx ¢
S UL AR WA Ara e FAAgol RAEHA R Ay, AR #4427 F71H
o] =3}, W, 4%, AFAET B A A Aoz 9A Yo 53 &
A4F2=¢] tumor promotione] th Be Hur} otk degte] A Fo) FAgIe T
X2 ¥ (promoter) 1 AtAle] ZtulZd whgo] Qi BAGAALE AASAU AX
¢] NADPH Astgag @435t #44048 A4sezez Rusn Yot grouwp
e sishE e wekdol & HA B3 EdoAg o A A 8-OH-Guasl
%< Jelthole @tz DNAEAT S $AIE APFezr JYehys Ak
1 Azttt oA 8-OH-Gua assaye® SHZE A7 &4 A4E 8-OH-Guas 5
3 B3t FF FL7MEAS $ATSE Adkn AZdn.

3. 8-OH-Gua®] Wel AEUEE)ZA ) 7154,

gatx § Ao AN BEFHA 8-OH-Gua®) W3lE free radicalol <)%
DNA2] 41312 &9 AREZHN AMGES Avhes 7HeAE £§3] A Bl gl o
olfr=2M AA, 71€9 WHoldA AP FAHA R DNA £49 &7o] 7ts8
Wollzh, &4, el F3lol FIHm YA RIe HFEAC dIHMx
8-OH-Gua< free radialol 2]§ DNA&AY2S RIS o free radical2 o|w]
&3] #AV B BuE FIA AT QY] Wi olE9 wWele sMeAe
ARZE FE3] AH8-E4 Aokl AAE AT




V.8 2 dg

o] 9] f3lEo] DNAG &4& dox @ = A¥A4L 7IAT 3
o1} oS¢ x&d FEE HIE & Ue AXEE oHF AEH UA #¥3 UTh
B Ao AE qrEe A f3 Edo] AR {8 F WA € [ diu
& AT AMG AaxCze DNAS  FF3% guaninefd’le
8-OH-guanine(8-OH-Gua)2 W3 A7 o] 8-OH-Guat FE ALl 239 DNA
2 RE AA=] oz FE2ATE AMddl ZASY d W9l 8-OH-Guas} &
F Wy AYAAEAd P =3 P AER ol§H & YEAE FolruA
sttt o2 95 AFRAEAL A A 1A #3 F Hol ¥4 (mutagenesity) 3t
ukel A (carcinogenecity) 2. 25 7tAR Qe A, WoldAL AU glov WA
e #}UE A 2T HoldAL AAFN oY wgAdel FAHA P AL FE
sl & 14%] SFEA Uistd PRl BF U T F 1AL Bt BF
8-OH-Gua®l 3 WS BAAA T4 §FL 2 e LD 1/38Fe 2

e e

ARt 1 A7 benzened EFF 14%F 9 HAFE FT acrylamideS AQJdie
7} B2 #3d BAfel ¥F 8-OH-Gua®l IFE& KedtA F7F AAH.
acrylamide 9A] W2 EGE F7HIRoU SAHoE 4L NG o B2 2
#= ¥4 8-OH-Gua®l #FL ZF 338 2% DNA &4 I=& ZF ¥I93
&2 8 1 Yo AMEHE b AAFAELY AR SYAEE AL
4 AeS ARG @ 5 Ao
AgHoz ¥F 8-OH-Gua®l FF Wste UARAEAS Y R dold
Ae Hise £ 08 AuJ 8 & don uA A4 224 FAEAC dF
2T By AEEZHN $4E 5 UL o= VdHI Utk
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Table 1. Summary of the compounds used and their properties.
Groups Compounds Fomula LDso Dose'”
(/200g body WT)
1,3-Dichioropropene C3H4Cl, 713.470mg/kg 47.6mg
! ,
Dimethyl Sulfate {CH3);S04 440mg/kg 27.5mg
mutagenesity : (+)
Benzo(a)pyrene CaoH12 50mg/kg 3.3mg
carcinogenecity : (+)
Acrylonitrile C3HaN 0.093g/kg 5.5mg
Formaldehyde CH;O 0.80g/kg 53mg
Acrylamide C3HsNO 170mg/kg 11.3mg
Benzene CQHQ 38|“|/kg 0.25ml
I
Methylene Chloride CH,Cl; 1.6mi/kg 0.12ml
mutagenesity : (-)@
DDT C14HoCls 113.118mg/kg 7.54mg
carcinogenecity : (+) o
2,3-Dinitrotoluene CHaCeH3(NOy), 1400mg/kg 93.0mg
Toluene-2,4- CgHgN2O5 5800mg/kg‘3 386.0mg
diisocynate
Carbon tetrachloride CCly 9528ppm 635ppm
I
Styrene CgHs 660mg/kg 44mg
mutagenesity : (-)
Aniline CeHiN 0.44g/kg 29.3mg

carcinogenecity :
suspected

" Dose of each compound/200g body WT administered i.p.

® Negative in cither Ames test or chromosome aberration test.

© These doses were calculated from TDLo(Lowest published toxic dose) since the information of
LDg of these compounds is not available.



Table 2 . Effect of Group | Compounds on plasma level of 8-OH-Gua in rats.

Compounds . 8-Oh-Gua n Mutagenecity Carcinogenecity
{pmol/mi} plasma) Ames test C.A test'"

Control 4431037 7

1.3-Dichloropropene 13.50 + 3.62** 6 + + confirmed
Dimethyl Sulfate 10.07 +2.25* 6 + + confirmed
Benzo(a)pyrene 7.01+£0.38** 6 + + confirmed
Acrylonitrile' 10.58 + 2.24* 5 + +  confirmed
Formaldehyde" 6.66+1.66* 6 + +  confirmed
Acrylamide® 5.54+0.60 6 + + confirmed

Data in the table are means +S.E.M
MNC.A test : chromosome aberration test.

@ Acrylonitirle is negative for sister chromatid exchange test.
@ Formaldehyde is negative for micronucleus test.

“ Acrylamide is negative for micronucleus test and sister chromatid exchange test.

*P< 0.05, ** P <0.01 compared with control(Student’s t-test).

— I8 -



Table 3. Effect of Group Il Compounds on plasma level of 8-OH-Gua in rats.

Compounds 8-Oh-Gua n
{pmo¥ml plasma)

Mutagenecity

Carcinogenecity

Ames test C.A test”

Control 4.43+0.37 7
)
Benzene 14.82+3.11* 6
Methylene Chloride 8.00+1.32* 6
D.D.T 7.02+0.38* 6
Dinitrotoluene 10.73+1.79* 6
Toluene-2,4-diisocynate 8.92+1.17* 6
Carbon tetrachloride 13.34 + 0.96** 5

- +
+ -
- +
+ N

confirmed

confirmed

confirmed

confirmed

A®@confirmed

confirmed

Data in the table are means +S.E.M
M C.A test : Chromosome aberration test.
@ N.A : Not Available
© Benzene is p9sitive for micronucleus test.

* P <0.05, ** P <0.01 compared with control(Student’s t-test).



Table 4. Effect of Group ill Compounds on plasma level of 8-OH-Gua

Compounds 8-Oh-Gua n Mutagenecity Carcinogenecity
{pmol/ml plasma) Ames test _C.A test'!
Control 443+ 037 7
Styrene' 19.16 +2.01* 6 + +  suspected
Aniline 10.80 + 3.61 6 + + suspected

Data in the table are means +S.E.M
M C.A test : chromosome aberration test.
@ Styrene is positive for micronucleus test and sister chromatid exchange test.

* P < 0,05 ** P <0.01 compared with control(Student’s t-test).
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Fig.1. Formation of 8-hydroxyguanine(8-OH-Gua,thGua)
in DNA by Oxygen Radicals.
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Fig . 2. Chromatogram of 8-OH-Gua in plasma of rat by HPLC-ECD.
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Fig.3. Variation of plasma 8-OH-Gua level in normal rats.
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Fig. 4. Change of plasma 8-OH-Gua level with time in rats
treated with Carbon tetrachloride.
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