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Styrene and acrylonitrile (AN) are volatile organic compounds which have been
used extensively in the manufacture of plastics and fibers. These chemicals can be
volatilized and distributed in the environment. Styrene and AN are converted to styrene-
7,8-oxide and cyanoethylene oxide, respectively, via the cytochrome P450-dependent
oxidation. These major forms are the most reactive metabolites which can directly bind to
lipids, proteins and DNA resulting in oxidative damage. This study aims to investigate the
mechanisms of styrene- and AN-induced oxidative damage in an animal model.

In acute styreme treatment, male Wistar rats were intraperitoneally (i.p.)
administered with styrene at the doses of 0.5, 1.0 and 1.5 g/kg BW for 3 consecutive days.
At the doses of 1.0 and 1.5 g/kg BW, the formation of 8-hydroxydeoxyguanosine
(8-OHdG) was increased by approximately 69 % and 72 % whereas the formation of
malondialdehyde (MDA) was increased by approximately 55 % and 87 %, respectively.
Catalase (CAT) and superoxide dismutase (SOD) activities were inhibited at all doses.
CAT activity was significantly decreased by 44 %, 62 % and 70 % at the doses of 0.5, 1.0
and 1.5 g/kg BW respectively. Glutathione peroxidase (GPx) activity and the hepatic GSH
content were increased at 0.5 g/lkg BW but decreased at the doses of 1.0 and 1.5 g/kg BW.
The glutathione S-transferase (GST) activity was increased at all doses of styrene. For
subchronic styrene treatments (0.05, 0.1 and 0.25 g/kg BW, i.p., 5 days per week for
8 weeks), the level of 8-OHAG was not affected but MDA formation was increased. MDA
was increased by approximately 20 %, 34 % and 50 % at the doses of 0.5, 1.0 and 1.5 g/kg
BW, respectively. CAT, SOD, and GST activities as well as GSH content were increased at
the dose of 0.25 g/kg BW. GPx activity was increased at the doses of 0.1 and 0.25 g/kg
BW.

For AN, acute treatment (10, 25 and 50 mg/kg BW, i.p. for 3 consecutive days)
had no affected on the formation of 8-OHdG in the rat liver, but the level of MDA was
increased by approximately 32 % at the dose of 50 mg/kg BW. CAT and GPx activities
were decreased whereas SOD activity slightly increased in AN-treated rats at all doses.
CAT activity was decreased approximately 26 %, 43 % and 58 % at 10, 25 and 50 mg/kg
BW, respectively. GSH content and GST activity were inhibited at all doses. For
subchronic AN treatment (10 and 25 mg/kg BW, i.p., 5 days per week for 8 weeks), the
level of 8-OHdG was increased by approximately 24 % at the dose of 10 mg/kg BW
whereas the MDA formation was increased by approximately 15 % and 72 % at the dose of
10 and 25 mg/kg BW, respectively. CAT, SOD, and GST activities as well as GSH content
were increased with 25 mg/kg BW of AN while GPx activity was increased at all doses.
Hepatic cytosolic protein content was not affected by styrene or AN treatment.

In conclusion, both styrene and AN induced oxidative damage in the rat liver (by
both acute and subchronic treatments) through alterations of the defense system, oxidative
DNA damage and lipid peroxidation. Subsequent to the induction of lipid peroxidation, it
would be of interest to further study lipid peroxidation-derived mutagenic DNA adducts
such as etheno adducts or MDA-DNA adducts that result from exposure to styrene or AN.




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

4236769 SCTX/M : @113 : WB NG ; M4 (WYINe)

2w nsal iy : msdnmmanssnuvesmsTEIMERuNEE Aemahaeaufifannannziniunsen
§a¥u ( STUDY OF THE EFFECT OF THE SELECTED VOLATILE ORGANIC COMPOUNDS ON
OXIDATIVE DAMAGE IN RAT LIVER.) Afizn3sumsnauguinetiinug : ugsd 3353ani, Ph.D, ynne dae
F5and, Ph.D, niim wrdugn3, PhD. 115 Wi, ISBN 974-04-0817-6

alafunazeslaiTalulasdiduassemedunidinlif 19 ngaamnssumsndanarafnuas
Tiwes awwdmariaunseszmeuazunsnssnhigdunaden’d venvniialnfuunzeslasla'ulasd
annsonffeudiualaiy 7.8 von'lad uazlsnTueidu senlsdaudigy dronszuumieendinduves
loTalasu # 450 a'lau 7,8 von'lad uozlon Tuwedduannsadudyluiu TusAu uasAide s1vnslviia
mahmeaBueiieswnaizesndiaduld msfnuniiinquszasdifednnnalnvesrlaiunazes lnsTaly
Tasd lunsneldifamsiaennniiznSeasendinduludainanes

msfn Tunymnramedi 185 umstaa S uwudoowdudmeniies 15na 05, 1.0 uas
15 nfudeiming 1 Alansu fhunan 3 udndedu nuth seduves 8 leasenddeendia udumuitudy
wy Alszanm 69 uaz 72 nlefiFud dannnaew'ladad ladiuiy 55 uaz 87 Wedidud humyflWsualaunmy
Wi 1.0 uas 1.5 nfuerimings 1 Alanfumud iy naswuhiimsdudimsianvesewldazazioaua
gilulefeenlynaniuaalunnanududu Tasmsauveseylminzazinaanns 44, 62 uaz 70 nledidud
rhumsw’wmmaatau"lmﬂnqm"lﬂaulﬂa%'aancﬁmmmzﬂ?mmnqm"lﬂau'luﬁ'usﬁuifuﬁmmﬂ’u’ui’fu 0.5 n3y
derimiings 1 Alanfu udaansiinududy 10 uaz 1.5 nfudeiinings 1 Alansy Tasfimskiemives
mu"lm':’ngm"lﬂaumﬁmmtﬂa%"ﬁmﬁnﬁu‘lunnﬂ'mn’fﬂ%’u TuntsmansuuAadeswealady @amudy
#1005, 0.1 1oz 0.25 nfuermiinda 1 Alansu 5 Sudedanifunm & filand) seiuves 8 lensenda
aanﬁﬁﬂu%u"lﬁﬁmnﬂﬁtmmlmum’maau"lnﬁaﬁ"laé’sﬁu‘i{u‘luﬁwy, Uszanal 20, 34 uaz 50 Wesidud dwm
mshaveseu lwinsaziaa |, qululeseen’ladaaiiong, ngmlsleweansuedisauaziSinungmls
Towuiuiinaududu 025 nfuseviings 1 Alandu daumaihauveasy laingmls Teunlesesndine
vt fedudhi 0.1 uaz 025 niuderimminga 1 Alandy

minaaeuLuiouniuveses las Talulasd (nududuto, 25 waz so faanuserimminds 1
nlansu 3 JuAaAeiu) scALUee 8 TansondasendiaTudu lifimsndaunawsmoenlasad Tadiui
fuvy sz 32 wledifud Annududu so Tadnfuderiimings 1 Alansu msvhaniveney luinzaziad
wazngm'lsTeunleseendinnanas Tasmsihenvessy laiaeazinanaaalszinm 26,43 uag 58 wesidud
Tseiimsiauveueuladpllefeen lssaaiynaindudniosluymnududy  dumshauees
eulal ngmlsTemeansmuesisa uazifinungm IsTouasalunnarundudu dmiunsmansuuily
FoseveserlnsTa'lulasd mduduio ung 25 fadnsuderinmind 1 Alandy 5 Susedianidhunm
8 diland) szduves 8 lansensavendmTusuiudy 24 nledidud Anmududu 10 Fadnsudeiming
1 #lansu dnanaeulesadlediudu 15 uaz 72 nedidudhmpanududy  umshauvesey lad
azaziat , inleseenlusaaiiuag, ﬂgm"lﬂaumﬁm1u1ﬂe§tsmnazﬂ?mmnqm"lﬁTamﬁui‘j’ummzﬁmm
W 25 fiadnsuseriiming 1 ATansy dumsiauveeu lsidngm s Teunlefeendina Lﬁu'ﬁvuﬁnn
iy Taonuhaleunazes lasTalulass hideswasemsndeuutasveniSina Tusauvesls Taladn
Tuduny  nmansAnntiuaasidisiud o ISy ladunazer Tas T luTasduvudoundumdensdess
annsoseWiaannisasendndudauwainsinnszuaumslallaledsendindu Fwafinasuinaze

Wanvauliiy Adwe ueadnt stiatdunamnnnszuiuns latlanlessendmtuse 1






