Review Article

UNUINVDILDW L5 1B1alaIHN 450 TN1SIRTHEIRINI DA

WA FUINBA’, NWAITIM 1INT

1 o o o o A a o o P Aaw £ a o A o
infinswangasindrmaaTuminda s iTundsnued nguissgnimesvesianmsisTinmalasmalulaiFinwnandsmans (PANPB)
AULLARTANEAT NAINGRLVIUUAY JIRTAV LAY 40002

2 - £ A o & a A 9 I
Ur.0. 109aaM13d nnATgnInuevasRianmsismalasmaluladirmwnandzmans (PANPB)
AULARTANEAT UAIINUIROVAHUAL TINTAV LAY 40002
“Aadadinws: nunIIIn 913193 Mrundnadl ansndrmaad awAnoavvauunu Sunailias S3niavauurin 40002
Tn3éwei: 043-202305, InsanT: 043-202379, BLu8: kanok_ja@kku.ac.th

UNAALD

ununvasianlsslalalasun 450 Tun1siniadiinaSanIn
ﬁ:@(ﬂ'l qﬂjLﬂH&J1, NWNIIITW ﬂ']?ﬁ']ﬂiz*
2. WETANFEATERIU 2559; 12(2) : 1-10

SUUNANA : 4 Ju1A 2559 MBUSY : 8 RIWAN 2559

owlodlolalasui 450 Sunumandglunsudssgineiinweesmswanssiie S9znitanszuaumsazneliifa
aﬁﬁ'ﬁﬁ'u@%ﬁl,ﬂuawaaaiz mia:awaaa%a’émzmﬂlumaﬁuauﬁaLﬁaaawalﬁauqaizmwawaamzuazmiﬁmawa
dxvzneluioadie |y LﬂuwalﬁLﬁ@ﬂwazm‘%maan&m%’uﬁﬁalﬁﬁ@wm%amwmaainmﬂﬁ'ﬁaﬁua%iﬁ'uu’%nmﬁ%aai'm:ﬁﬁmaz
wspaoandiatu lolalasuft 450 Usznaudsnaslolowasy udszlalonasuiluatorzuandranuuazSunumlumsaunue
Fuansfiuandrsin mamitsailolalasud 450 udaslolanasaisdinaldiianansaniwansin ww mamilsasi CYP2c
fanadaneTanInasnaaaiiaan unIFIEIlananduuszauyadaszaand lwain Lﬂum@ﬂﬁma@Laawﬂﬁma:mﬁmﬁﬁ
1ﬁLﬁ@Iiﬂmam§a@qﬂﬁu Mgt CYP2E nalfifianissniauuesny ssuudszamainnans wala wazuziSaduauriiums
nizguaitayyadaTz Tuwmeimawiienin CYP2D SnaldiAanensan weasszuuls s MEIWNaRIRINTTLNIHNUNL DS
FuvasmIToUszameng g manieath CYP3A ssnaliiinnnuaIonandiatulaznIzausniay waznTiniieain CYP4A
vlwiAnanuidumevssmaeadaansatasslauasnaliiianglamnaidon Wudu mﬂﬁ%’umﬁaﬁqmauﬁ'ﬁmmin Wit
lolalavui 450 lidrandu o1 ayulng wiamfisesg SemamilsaihlmiRaneSanweesiemeduwna lnnsiianaz
isuapandatuiunnilsninlalalasud 450 Seeansn dwnginlugnnznduiheled

o @

ArdATY: auyadaszr, NziaIuaaandiaty, lolalasui 450, wenFann

v 9




2. LNFTMRATIRIU ununvadewlodlolalasud 450 lumsniteiwensanw

U9 12 adufn 2 .. — R0, 2559 0ae gUNBI usAmL

Role of cytochrome P450 in the induction of pathological conditions

Nadta Sukkasem1, Kanokwan Jarukamjornz*

1Graduate student (M.Ps. program in Pharmaceutical Sciences), Research Group for Pharmaceutical Activities of Natural Products using
Pharmaceutical Biotechnology (PANPB), Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen 40002 Thailand
z Ph.D. (Pharmaceutical Sciences), Associate Professor, Research Group for Pharmaceutical Activities of Natural Products using Pharmaceutical
Biotechnology (PANPB), Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen 40002 Thailand
*Corresponding author: Kanokwan Jarukamjorn, Division of Pharmaceutical Chemistry, Faculty of Pharmaceutical Sciences, Khon Kaen University,

Mueng District, Khon Kaen, Thailand 40002. Tel: 043-202305, Fax: 043-202379, Email: kanok_ja@kku.ac.th
Abstract

Role of cytochrome P450 in the induction of pathological conditions
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Cytochrome P450s (CYP450s) are enzyme responsible for metabolisms of various chemicals, producing intermediates
as reactive oxygen species (ROS) during the process. Accumulation of ROS in cells and tissues alters balance between
oxidants and anti-oxidants in the cell, resulting in oxidative stress which causes damage to the body according to where it
occurs. CYP450s are comprised of numerous isoforms. Each isoform metabolizes different chemicals and localizes in different
organs. Therefore, inducing different isoforms of CYP450 enzymes result in different pathologic diseases. For example, the
induction of CYP2C results in the production of leukotoxin and oxynitrate free radicals which result in vasoconstriction,
increasing risks of atherosclerosis. Induction of CYP2E results in hepatic, central nervous system, and cardiac tissue
inflammation, and breast cancer via induction of ROS production. Induction of CYP2D result in central nervous system damage
via altering neurotransmitter metabolisms. Induction of CYP3A results in liver oxidative stress and hepatitis. Induction of
CYP4A damages renal arteries and results in renal ischemia. Therefore, consumption of chemicals, including drugs, herbs, or
toxicants, which can induce CYP450s may lead to pathologic conditions via induction of oxidative stress by these CYP450s,

resulting in sickness.

Keywords: free radical, oxidative stress, cytochrome P450, pathology
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| Substrate |

lumsazanoiifindu uszmusagnieanmala Tasnis
W@uaandanlinususiasndasendedjiTeiaand
(redox) ﬁ'ﬂszﬂauﬁ'sﬂﬂﬁﬁ‘%maan%wﬁ"umaa%’ummwLLafz
UFAsenianduvasiladurludezdfiulafianila’lng
WaatWa (nicotinamide adenine dinucleotide phosphate
wia NADPH) Aifiioulosflalalasud 450 iludisa§Azen
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(Hasler et al., 1999)

NADPH + RH + O, + H'— NADP" + ROH + H,0
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aninavanlgluipginsldda’ly (gﬁﬁ 1)  (Hasler et al.,
1999; Lewis et al., 2002; Zangar et al., 2004)
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flosun1sfaiie (Viswanathan et al, 2013) ud LTX
Ysumunniinazilfiianeaunairediaisizens g uas
Ao lad NI AIUNAY (adult respiratory  distress
syndrome) lugﬁaﬂﬁﬁnm:maaLmavlﬂaﬁmna"l,(ﬁ
(Viswanathan et al, 2013) las CYP2C9 luimagywnaaa
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Tandunlaa (sulfaphenazole) Fadlufusesnmizuas
Lot lesd CYP2C9 (Fleming et al., 2001; Viswanathan et al.,
2013)

cyP2c  sunsadndunuluadneanled (nitric
oxide %38 NO) luifoaldnanfailuayyadarzaandlu
LATN (oxynitrate #38 ONOO) AKaaAT=aLVas NO luidaa
l¥naaaiioanaan LLa:ma:m'%maan%mfmma%a
Saszduniigildifianisenigusesvaaaiaea (Hunter
etal, 2005) §a%iu M35UGHI CYP2CY dhadarhlunlanss
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nUSI e NO Wﬁagjiashat,ﬁmwaé"w,ﬂumiaﬂﬂmu
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pan%Latu (Chaudhary et al., 2009)
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Fadulwradinnziaoaiofiodurasan lag CYP2C19
fIHALAT 1839 ROS LLa:mia@w‘imwaaﬂgmvl,ﬂau
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laasendacfilaa (butylatedhydroxyanisole %30 BHA)
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IWiAanzeIoaaendiaduinuiniwlusn (Makia et al.,
2014)
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CYP2D6 luauaaﬁwmwéﬂﬁtﬂumsmLmua'ﬁéfmmi%
Uszanlad 1l (dopamine)  uazinlslniiu (serotonin)
(Uzbay et al., 2000) “?'iL'ﬂummqmaamimﬁﬂmmaa
wqﬁﬂﬁuu,azmmﬁ@ﬂﬂﬁmaizuuﬂizmwiu;ﬁuqﬂﬁya%'a
WaNaNii s2euVas CYP2D6 ﬁLﬁugaﬁu’Luauawaapjﬁm
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ADH

Ethanol

e

P2E1
NADPH + H* + O, @ NADP* + 2H,0

Acetaldehyde

FIUNAIIURLLRNANULTDIAONIIA AR A 0 U BIHIHNT
a%’mawa’ém:ﬁﬁuﬁuvlﬁﬁﬂﬁa:J(Miksysand Tyndale,
2002) agnglsfiain CYP2D ssiunumaanlunsiauun
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2pdifaaluaues nTiNLNUBRTNNIAezIElafinlas
cyP2D latwunualadae niadnendlalaainsdludn
(epoxyeicosatrienoic acid %3 EER) G'fmaaﬂqw’ifm HaH LRl
\doa (Imig, 2012) FvssnaaadaauEssdansdula
AROALRaAluENBIAY waluueL@odIn EER  AgN1TD
susumaesyidvlavenilosanluauasdln (Miksysand
Tyndale, 2002; Thompson et al., 2000)
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CYP2E1 (Cederbaum et al., 2001; Lu and Cederbaum,
2008; Wu and Cederbaum, 2005) N34l 211M 371190
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ALDH 2
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(cyclic peroxide) (Wu and Cederbaum, 2005)
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yaseandlanlasass FetusiaTRaia U TaIWigaUn
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(Pengand Coon, 1998; Woodcroft et al., 2002) #anan
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WldGsuazgaslanlssesagonatfivszaulysanvas
CYP2E1 (Pengand Coon, 1998) GsansnifiuanuLie
damaiianesannvaseieazans g swilasnnainnis
a%waa%a'éas:ﬁﬁ'u%u
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Fa%s
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cardiomyopathy %38 DCM) LLamenﬁﬁm'szmmﬁu
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