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Chiravat Memorial Lecture

ENHANCING THE RESOLUTION OF INFLAMMATION:
A THERAPEUTIC TARGET?

Adriano Giorgio Rossi

Respiratory Medicine Unit, MRC Centre for Inflammation Research, University of
Edinburgh Medical School, Teviot Place, Edinburgh, EH8 94G, UK

ABSTRACT

Over-recruitment, uncontrolled activation and defective removal of inflammatory
cells (especially neutrophil and eosinophil granulocytes) from inflammatory loci
likely play a prominent role in the development of chronic inflammatory conditions
such as rheumatoid arthritis and asthma. During resolution of inflammation
granulocytes undergo apoptosis thereby allowing their recognition and clearance by
phagocytes using mechanisms that down-modulate the inflammatory response.
Although there is little doubt that apoptosis plays a critical role in embryological
morphogenesis and tissue remodelling, it’s precise role in inflammatory diseases is
still unclear. Evidence will be presented showing that inflammatory mediators and
pharfnacological agents can differentially modulate neutrophil and eosinophil
apoptosis and alter macrophage phagocytosis of apoptotic cells. For example, we
believe that the powerful anti-inflammatory glucocorticoids may be using the above
processes to selectively induce eosinophil (as well as lymphocyte) apoptosis and
importantly enhance the clearance of the apoptotic cells. Thus the hypothesis that
selective induction of neutrophil or eosinophil apoptosis and augmented non-
phlogistic removal of apoptotic granulocytes by phagocytes as a potential therapeutic
target will be discussed. '




Vol.27, No.1 Jan-Apvr 2005 13

PL1: MOLECULAR TARGETS OF DRUG RESPONSES
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Designation

Prevalence of poor metabolizer

Drug substrates

CYP2D6 polymorphism

Caucasians 5-10 %
Asians ~1%

Debrisoquine
Sparteine
Bufuralol
Dextromethorphan
B-Adreneoceptor
antagonists
Antiarhythmics
Antidepressants
Neuroleptics, etc

CYP2C9 polymorphism

Caucasians < 1%

Tolbutamide
(S)-warfarin

Phenytoin
Non-steroidal
antiinflammatory drugs

CYP2CI19 polymorphism

Caucasians 2-5%
Asians 8-23%

Mephenytoin
Mephobarbital
Hexobarbital
Diazepam
Omeprazole
Proguanil

N-acetyltransferase 2

Caucastans 40-70%

Isoniazid

polymorphism Asians 10-20% Hydralazine
Procainamide
Sulfamethzine
Sulfapyridine
Amonafide
Thiopurine Caucasians and Asians 0.3% 6-Mercaptopurine
S-methyltransferase 6-Thioguanine
polymorphism Azathioprine
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éﬁash\maqm’mé?tmmnmﬁﬁ'uqﬂﬁmmLaulﬁmfﬁﬁ'\Hﬁ'ﬁtﬂ’ﬁ'ﬂmtﬂmmﬁ
ANNEIAYNINARIN

CYP2D6 Wluaulwsifivnmhilu aunlasenwars qzila (Fausaslumsid 1)
fihefiunwsaslumsinauues CYP2D6 (Poor metabolzer, PM) asilszdiunassn
mé'}ﬁ‘iuﬂsmalﬁa(ﬂg\m’hﬂnﬁ wasiinavnlvnseausuasdarmailiniuinnems
pndvtuiliidadsld  deadmugulunsdivasansziuamsBuaiings tricyclic
(tricyclic antidepressants) L%y imipramine, desipramine W@z nortriptylline ffinsvuil
anudananaAauiNLAY ﬁ'ﬂﬂu"luwmﬂﬂnalugﬂ’mﬁtﬂu PM w04 CYP2D6 193uLii
amslifalssasdnnen wu Hevauld Fsemswaiieailiuwndihlafedatiiiu
smradlsnduanifaeg uasaraiumnenildlufihedudn lumnsmsaiudin m
Wil Wy codeine %38 encainide  dlFfugthefidiu PM 2as CYP2D6 arvazliled
aalunsine miiiasnnaeud codeine azaaﬂqw%‘%x%’ummsﬁmlﬁwﬁmgmaulmf
CYP2D6 wisulwaglusy morphine Fnfuunusladifigndszinhaneu dmiu
encainide azﬁaqgmﬂﬁﬁuiﬂmaul%ﬁ CcYP2D6 Tinmailu O-desmethylencainide 3
Humunveladiifianuusenaahimenduia 10 wh

nnmsisedled 1 dwrhnduiiheiidadldn warfarin ierhadfudansudiin
2831326 (anticoagulant) Tuminedasianudueaads CYP2CY uuu CYP2C9*2
way CYP2C9*3 ganrhnguethaiidniudasldin warfarin lumnage wanmniiudii
wuhngugitheifidnunzmeiugnssuzes CYP2C9  (fhuwuu homozygous 289
CYP2C9*2 wia CYP2C9*3 AlFn warfarin azfienudssdanzanidan (bleeding
episodes) ﬁ‘guuiﬁmﬁ%ﬁiammﬁ@mas hypoglycaemia nneaanmaludon
tolbutamide uaz glipizide gnund

@’ﬂaaﬁlﬂu PM 724 CYP2C19 2:illamainein15dnaidaeaingy mephenytoin,
mephobarbital 11az hexobarbital snangfiu BM uazmnnenumsidenuilaia g
fiwui omeprazole  sansoaansalunszwizaIms  TunadinUinm gastrin Ty
wanmnasananaiasiidu PM Iddnhdidu BM  Sanimsidade A pylori Toe
M58 omeprazole $aniu amoxicillin Tugthanguiiilu PM azgenhudiaiisuiugihe
ngu EM

6-MP uaz 6-thioquanine Tumwdnildlumsinmiseuzdaiadionun wu
acute lymphoblastic leukemia (ALL) &y azathioprine srfianldifluennagiiquiulu
fheildumagndsaiisuasithenfenufiaUndizasssuugiiduiy (autoimmune
disorders) %y lupus erythematosus, rheumatoid arthritis, chronic active hepatitis,

. o - 1 . - T C%‘ d' ¥ U
utecrative colitis thaz Crohn’s disease B’ﬂ,uﬂqu thiopurine t¥iaULd alen idlusems
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ssgnuldeuniaslonmdaulnivngn Tdud hypoxanthine guanine phosphorybosyl-
transferase (HGPRT) , thiopurine S-methyltransferase (TPMT) uay xanthine oxidase
xX0) Taeauley HGPRT azviwmiiiulds thiopurine  Twaglusy thioguanine
nucleotide (TGN) *‘ﬁmﬂuLuu;n‘ualaﬁfﬁﬁqwfﬁfﬂmﬂﬁ’ﬁmm‘[m%aannm%gugaﬂwﬁﬂ§1q
DNA opugad lunwaseduiueulml TPMT wazaulsd XO  ashwhiwbeu
thiopurine TWagluguuunualadithifigndmundying Sausdnguilvziilszangam
Tumsinud udazdsalddsanuszdassiawnaiumiiasssilanuleaass
(therapeutic index) @n %ﬂﬁ]?ﬂﬁ‘ilﬁﬁﬂﬂ‘i%ﬁﬁﬁﬂ%ﬂmﬂﬁﬁ‘lﬂﬁﬁﬁﬁﬂg Anguinamsman
aaslunszgniiavsunssdatudaud@oldlamawxdaldoniilugihed fnsinusas
wulwl TPMT ¢ miiuilasmnidiodeffeiastunisatafiodon (hematopoietic
tissues) azlaifiioulud X0 eaifu TPMT Fafhuoulmindniieuaulumid@an i
M¥asmdriiaanansrens nnmsdnmwuhfiheffoulsl TPMT @
anuansolunsiauien tlasuenlungu thiopurine luvinaundazilamsfiofy
vewnnguilidauinauuss Temamssanamsiauaslunszgaianan e st
Fnld dnfthefiimshousaseulsl TPMT fige d1ld3uenlungar thiopurine Tu
nnaUndrsinliualunsinmnlifuhfmanidesnaisedusnlusemedsniuly
dniuitaliigiheldenlunda thiopurine adhalidse@ndmwuazeonnegade uwndads
wdorhmanneanusnsalumshousesaulsiineuiitsdmenlifihe Tasen
mldlagmsameanuansalumsinmaseulmiluiinfaauas (phenotype) wia
ATIENWULINAUGNTIN (genotype) 2893y TPMT wasghihs innenumsidaly
gihodin ALL wuhdthafeulel TPMT fdenuamsolumsianiidannviad
é’nﬂmzmqﬁuqnﬁmaﬁu TPMT Juuuy homozygous mutant allele ATanYIIOLDY
1 6-MP  1iindeifies 6-10% vasmunamund dwiugihediioulad TPMT 9
anusnIalumiomhunamafiidnvasmeiugnssiniuuuy heterozygous

mutant allele MIaamNAEUYIDLNEN 50% Bawneslnd

anuiounnmeiuanswaslishuiimhiivudeen (Genetic polymorphism of
dreg transporters)
= a 1 vy & d o
NIIGATNENVINNNLAUDIMIT MIpURBNNFIHBazLEDEIE ] TINNINIT

audeen ludadhumisiienaangns wu synaptic cleft axandalisaudvimhinudsnwams
7 wilafagusadiuuiusy Japlfuanufiimsuanufiousnmedusnssuzalusiiug
vmhitrudenfunalumsSnmaasndeiinge ussAinsanmiuatenhamnddud
AUAAURIMIRUEN5INBDIIU MDR-! Fuiluiufinauaunisasrs ATP-dependent

. = = o A 2 F
transmembrane efflux pump (P-glycoproteine w3a P-gp) laalusfuniiatiazyhvind
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) & o & & o W a =
gudseaTunewnwiasonvingad neiiellasiulildiosarauaswnsfiuvia
ol ar 2 lg ‘é i = 1 - -
unualasimeluwmadiu MDR-1 faiimsusassanluilaiBiaig qvenesile Wy jejunum,
duodenum 53U capillary endothelial cell lumuassra nams@nwmwuhnsnas
at = =F a 1] a:J =4 =1 ] e
wugnasinadlalndsumivd 3435 vin C iy T vasiu MDR-1 wzilnasadZinamas
a A“ a k4 yﬁl =, 4:3) =
mavnaueas P-gp  Ailagludld Toagfilly homozygous mutant allele wilniinziins
4 ¥ P o wrar . " o ot &
uaapanyad P-gp ficninind wasiiialasuen digoxin lasmsiudsemuiisnaTudian
=l ar - . = < f = & a
wHIOVUDS digoxin "luwmammugm 4 whaaseudn® enfilly substrates wag P-gp
Hnguaiouiin daathady cyclosporin, digoxin, vincristine, vinblastine, verapamil,
- 1] o é’j N N . s J wrar ar 3
terfenadine, fenoxifenadine 51899 protease inhibitors nﬂﬂ’mlﬂ‘iﬂ‘iﬂ”li‘SﬂLQmﬁ U

aNuHauENINIgNTINTY P-gp Suhaslinnusdnnanisidamaril

%
=4

- a =y kd ‘f »
mmmﬂmnmmuqmwwaﬂﬂmuwLﬂml}mmﬂum‘ma ngnoyusIHn (Genetie

polymorphism of drug targets)
mdrulugiazdsnadasmaldazdaelinmaiuiiseszuiluanauasndu

Tshuimdudhmnaee 9 wu é’u%uﬁagiuumaﬁmmmu (membrane receptor) G5ud
ihuigasmaerhuzasloaau (on channel receptor) wiatoulml fagtuwuiduvas 4
ﬁﬁmﬁmuqumiﬁ\iLﬂﬁ'wﬂﬁiﬁuméwfm:ﬁmmﬁﬂu,wn%wﬁuqﬂﬁuﬁawémadams
sananizanld Mathaanufaunnmeiugnssusiailfimsdnmniuathintenns
laur anuilaunnmaiugnssuuse By-adrenergic receptor AitendafunanIsuey
waaﬂammmwmwaamaﬂun@iu Br-adrenergic agonists, AMVAAUKNNHRUTATIN
28N angiotensin converting enzyme (ACE) ﬁmm'“mzLﬁmﬁ’mﬁ'uc-nmmnshwm@'ﬂ'm
Tumseauauasiaenlunduilpangisiutamsmnugas ACE Mnmerumsiduilad
9 ffwuiwmms‘imumnwwﬁuqmmwm sulfonylurea receptor axfnamiuszandowlu
MsnsEduWaY insulin vosnaathmaludanlungy sulfonyl urea a9aY ATTHAALKATNS
Wugnssuuasdu HTR24  auqunisdaesizd S-hydroxytryptamine  (serotonin)
receptor m%m?’)mﬁmﬁumwauauawa@ﬂm‘lm%mnmiam clozapine uanmniisa
finsmchmsnaeiuguasiuiifsdaeiumsmuaumsduansy structural subunit
284 potassium ez sodium ion channel 'luma&i'ﬂé’mLifaﬁa‘lf\ammﬂummﬂﬁwﬁmﬁﬁwa
duenudaslumaie long QT syndrome (LQT) ulalfnuniin
uannnundniugsandzidnhelumsinngmsesvauaramuazmsiio iy
wneemneniinlufthomuitldondetededuud  audmedundniugman i
unmdaglumsduefuasiennolmi  taglufimanawiafignwannduniaosms
hemuimundsiugmaniunhe andathau o Herceptin ldlumsdnumuziud
un  Tegenilarldhudumdnuusdeidy 5-FU,  doxorubicin w32
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. = . af o & N [ [ o &
cyclophosphamide In##h Herceptin guituatiudanmsiisdunurasranzSdasn vy
. =4 . ¥ e Wy o s -
HER-2 protein @4 Herceptin awldlduafimmnusiheniimsudasaanuasiu HER-2
o & y & o & P 9 9 = 1 &
Wy anfuwwndhnduesminuteysmsuasmaantasau HER-2 nauasnun
a9 ey Ed w @ o o " or o o
flviihe  usnnniludremaimedundiugenans wudays SNP dwnunsminnly
o 2 1 E‘ @1 o, &t Y a; v » G;
lunsdatdanehansveniumalenwaaiinssesh 3 (Phase 3 Clinical Trial) 9wy
1 @ oy B =y = g’ 1 T \J LR &t
delimsitemendfiniussdnimwinniu thaduszszom wesanmldiglumswann
A4 a & a P w ) .
il qileaenssumInwskazenaesEniganimlauszme Guidance  for
. . . s 2 Y oo v oA ' =2
Industrial: Pharmacogenomic data submissions’ wip luSems@nae o lannuis
=, o L1 d! :}’
WINAAYBIADIZNIIHMIDINTIUATE) uazsnnsothlulFiduwnmslunistuuaiiy
4 o o o ar ] o )
nudgumiwannanasTInuMIndiuganaas  aeh e N INNeIY
Lniugeaniasiunuimaansaunwuen vl 1 8ninnunavaesile Tngaeie

1] g =1 =y o 13 1 (=Y ::Jl—‘.! 3 &l “—d =)
wiauasivssansmwlumssnwlsalaanneduniod  metilasmnazaasoiua

¥

t -:l w oo & L] »
Tanssdanszinumshdmagiilusweguasisniy glesashilddewdmsussimaims
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SY2: BIOLOGICAL RESPONSE MODIFIER (BMR)

AY.HA.0T 55 Bududndna
MARmadn I anzuwngmans paosnsaluinendy

Uni
2 = o e = = ar .
Immunopharmacology  iuusuiwmundringi@dnwuneniy  immuno-
. | £ 4 I @ r & o ')
modulating agents faengubnaszuugliquiuimy  enduiiiinswennagad
o 4 I 2 ' v & X A v LY
fatiauaziionumuihagusim lusaunmissuiiehen YN aRNINANNNTIWD
L ¥ d ‘J L oF " . o =y ‘151
UDNAUARTNVLAZIYDINY genetics waz molecular biology m‘lﬁmmmmé’wuﬂmmq
o % 8 om =f ] o] t r ch o LY 2 od
giiquauinnimhinlilluwmilumsm target Tuad uasenlunguiiiilimslind
=y ey =3 o & &5 N . . @ g
Uszdninmddu Janulasedanniiy  wonnnilmafiems DNA recombination §avh
o = v . A o ar 1
I@ansandn recombinant protelns m"fJumﬁ&Js::ﬂamlaﬁszuugmqmuiwmﬂﬂamu
¢4 human cytokine uaz antibody inliiluenlasnan
) A r.{‘ ) - o s 1
Immunomodulating  agents L?Jum‘naannwﬁimamwmaizwququ UTHME
1 o v [ |
wiveanttu 2 ngulug) Aa
. [ Ao 8 =y N L T V) )R s o
1. Immunosuppressive agents (lumaidugamsiiagiiannuduliiszad 9
= J 3 d‘i’ ] =4 o & AfL [
nazunnmsUgnaneiiatiavianitn:  waniluendldlumsinum auto-
immune diseases uALio
* - . d o > oo [ &t r or
2. Biological Response Modifiers (BMRs) (dusnfivh vitAngfiguiusamusu

ar

= g ) o of = L] ! ' e
Aalseaan w‘imwaLLﬂVlmnTr.:Q@JQNﬂuiNﬂmunwsawmmmqmq 9 uasld
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24 A & J . " d 1
Tumsshwese endddnylunguil Aa cytokine uax antibody faznanlae
auidansia U

Cytokines and Anti-cytokines
Neazduaaglunousall

Therapeutic Antibodies
Antibody (Ab) 11l mediator e dguiusnewuy humoral immune

respornse fiaanan plasma cell (B lymphocyte) Ab mmsn%’ué’émﬂanﬂaau
(foreign antigen) laaghuawzmzaslaaldsuidu variable region 98¢ heavy uaz
light chain zaslauana Yufuudom epitope Uu antigen Tsanawas Ab dufliGeant Fe
region (constant region ¥4 heavy chain) ax¥n¥itAn effector function wuusha A
W@ASIaNe antigen lakA complement activation, opsonization & phagocytosis,
antibody-dependent cell mediated cytotoxicity (ADCC) wSaamwvly antigen 1a
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vatlable reglon nypereariable reglong

af heavy chain of heavy chaln
hyparvasniakle

CEGONE

srtigen-binding
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I . ~=:2%] Bpervariabie

light ghain regions of
Haht chaln

Fe Reglon

IFigiure 24-31. Bleaubar Biology of the Cell, dth Edition.
Theao hyparvarisble regives

&£ . . o W W 2 are, b
Mnsepangnalalag neutralization MnnmaNiRdin Ab Jefiqueni@fimnzaulu
msthanl#ilu therapeutic agent Tumssawnlsauasamzlinunfivacn Taaawizaths
- o at Vo . o
SlsanzSwmerilaonfusnuszldil tumor antigen vuilnmaduzsa

L] . 2/ b o cl
n1ath antibody snldmemsunwndluszazusnadlugy polyclonal antibody file
L T . ) . o v
910 pooled plasma #asauvTddnINAUIIIMWY immunoglobulin 6ia antigen hoaIns
2 Y o s @, & ¥ [ yda[ L] (- .
lu plasma g4 Widadrdalumandauazmaininld MIRTFdulwaidy passive
. [+ J or 4:, . . Bl L4
immunotherapy Tulsadméa wawnfi George Kohler waz Ceasar Milstein loanau
n13HAR monoclonal antibody (mAb) uaniwmulaedd hybridoma technology luil
4, - ! p :
a6, 1975 e liaansouda homogenous antibodies #ABANYNHLRWIZIIZAD
antigen ezl ldaealiiiiodine uwasvhlaunsondn mAb fa antigen launy
= ° oo o 1 . . o e
nouile b ldiieuuaded antibody azilu magic bullet TumsSnwilsahdansld
£ ¢ o oA w [ & 2 ol ar
gaangnomznzawaihmngiseamslannlsesunslsaszGeniidamlunmsinm
NG
mouse anti-CD3 monoclonal antibody (Muromonab-CD3) (Tl therapeutic
o o o L = o =2 g aroy . .
mAb Musnihinldmeedinlull a.e. 1986  Teeilqueniilu immunosuppressive
v o [ ] o 5 [ I . .
agent wetitasnnluluanannony dishinldluauilinmety foreign antigen uaz
gnhaelasszuuniianiuinmenaay  unssnedinaiitmeile genetic engineering
w32 DNA recombination #7185/ u hybridoma technology ¥hiviaansawannlwiiu
éﬁ 1 é’ D erad .
mAb fifidaulssnouluanaiivees human Ab nemudnTaiii 1l therapeutic
. , A & a o & A o o v
monoclonal antibodies M ldlumemsunndiissnnuiiuben  aeanduldann
= v e . . R M v LYY ar o
@Wh 1 1 therapeutic antibodies Mldsuayiiinn US FDA lldluanigauim
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w17 wile  wazagly clinical trial Judnnuah 100 wile  wenmntuwaiin
. . " ot g - ar 1 A 4 X
genetic engineering faildiiamswann mAb (Whelawnaemlvi aflifluseme
o ooy o o &
walvfiussaninmmlumsshwlsnsnniy
m51h monoclonal antibodies int#lumemsuwndluthgiy Gldesdl
w & . . . - o ar o= Y .
- #uEN alloimmune reactivity (Wallpafuuassnwimsiia graft rejection Tu
msdgnmeaies

o & , e w B . .

= HUEN autoimmune reactivity HUENMIVINIWLBY pro-inflammatory cytokine
(TNFo)

- 3w Tesduiy tumor antigen uuimeduzGuasinliwadgnhae

losnalndnequee antibody effector function w3ald mAb ludwa
radioisotope w38  cytotoxic agent lufiagaduziSweaamzanzas

- fud platelet aggregration

- Shwilsadads

Fannnsmai mAb s THsh therapeutic antibodies
First generation monoclonal antibody
. - . L] A = 1 =y
Murine monoclonal antibody 1Ty therapeutic antibody Andeuansmalaeid

. v LU =3 \J 3 2 ar L cﬁ‘ ' ‘J
hybridoma technology wWasnalilfiaumnaainsildwasnmldeangnivathwinei
2 L] J T W o 0 = 3 o = o ] - @
ammiladiuiiu uasiidainlumsude fo dasndmilu mouse mAbLigasandalyl
W human mAb Fal¥insesumsashs human anti-mouse antibodies (HAMAs) i
o 1 a > L4 5 ar L) 2 ar Ad o
Wawenluswme  ildmsldenluasidamazlilduslumsihm  mAb fiimsedauas
- o Do ow
inlBlumemsuwnd #a muromonab-CD3  915ufuTana human CD3 uu T

. o a w & . . a e o a . .

lymphocyte ¥ilvitiamsifugia T cell activation tatlaspunazinm graft rejection Tu
msUgnaeaiens

Second generation monocional antibodies
Chimeric and Humanized antibodies

Wananan mouse mAb Tasodaneiin DNA recombination lumsaadatan
Tutanazas human Ab insanfuras mouse Ab lussdudu Weantlymimsiia HAMA
uasyiTlle therapeutic antibodies AiflussAnGnmdiu uasi half life evaumniau

Chimeric monoclonal antibodies (-ximab): (Hums6a@a human Fc region
fiu mouse Fab region ¥nlilé chimeric molecule #ilasdusznaumas human Ab
NNH3BEAE 60

Humanized monoclonal antibody (-zumab):  tilunrseasaduiGunh

complementarity determining regions (CDRs) w3p hypervariable regions vu heavy
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. . Ao w . . o
way light chain waﬂmaqa mouse mAb N9UNU epitope YUY antigen mﬂﬁ'[a'iuimaqa

3 . :Id [} ¥
#949 human Ab 1Al humanized mAb filasdisznaunny human Ab wnniisasas
90

94 chimeric &y humanized monoclonal antibodies SdmsWwannuanldily
. 4:1 ot 1 1 ar .3’ g!l s
therapeutic mAb innfigalutaqtiu lagsulwaWannduniasnulsnusi

Conjugated monoclonal antibodies
[ . s < = " ' . .
1ums conjugate Tmaqa’um mAb 1Ty EIRETIAEN a#N toxin, cytotoxic

agent w38 radioisotope  snguiiannidalflumainueduiiuvdn  Tas mAb ¥
whiidusmwmsivlilufumaduaSitd wmor antigen Mihudhwany  dliide
Sunmeaawadundiasnhmslimsiivathafien  conjugated mAb Aildlundin Ae
y-ibritumomab  (Zevalin®), "'I-tositumomab (Bexxar®) war  Gemtuzumab

(Mylotarg®) Tusnaiil

#1998 1

aplig)ée d Product Tarpet Type Indication

1986 Muromonab {Orthoclone OKT3®) CD3 Murine [g(G2a Transplant rejection
1994 Abciximab (ReoPro®) GP lib/lia Chimeric Fab Prevenl restenosis

1997 Daclizumab (Zenapax®) CD25 Humanized IgG1 Transplant rejection
1997 Rituximah (Rituxan®) CD20 Chimeric IgG1 B cell lymphoma

1998 Basiliximab (Simulect®) CD25 Chimeric [gG1 Transplant rejection
1998 Palivizumab (Synagis®) RSV Humanized IgG1 RSV bronchiolitis

1998 Infliximab (Remicade®) TNF Chimeric IgG1 Crohn’ disease, RA
1998 Trastuzumab (Herceptin®) Her2/neu Humanized IgG1 Breast cancer

2000 Gemtuzumab (Mylotarg®) CD33 humanized IgG4-toxin | Acute myeloid leukemia
2001 Alemtuzumab {(MabCampath®) CDhs52 Humanized IgG1 Chronic lymphatic leukemisg
2002 Y0¥ -ibritumomab (Zevalin®) CDh2¢ Murine IgGl-isotope | B cell lymphoma

2002 Adalimumab (Humira®) TNF Buman IgG1 RA

2003 Omalizumab (Xolair®) IgE Humanized IgGl Asthma

2003 1311-tositumomab {Bexxar®) CD20 Murine IgGl-isotope | B cell lymphoma

2003 Efalizumab (Raptiva®) CD1la Humanized 1gG1 Psoriasis

2004 Bevacizumab (Avastin®) VEGFR Humanized 1gG1 Colorectal cancer

2004 Cetuximab (Erbitux®) EGFR Humanized 1gG1 Colorectal cancer

M. Stern, R. Herrmann / Critical Reviews in Oncology/Hematology (2003}
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Third generation monoclonal antibodies
Fully human antibodies it mAb flasdusznaunavueihy human Ab §

auEstAazasdUsnaumiioudy endogenous human Ab  @ansosdnldlesade
transgenic mouse, transgenic plant w38 phage display technology fully human mAb

a =) Y ey . ) . . A o % .
dusnniild fa adalimumab #uily anti-TNF aniibody Mindnlesarde phage display
technique

Next generation of therapeutic antibodies
. . . ] = o Y ,
il therapeutic antibodies #ifimswasuulatlasaiilmanaliuanaiinn

- ' =4 Vi - o w sden vy
Ab faglusrma  waldih)szaviawlumahlflunmsSnwnlsaaieiu Taud

bispecific antibodies: \Yunsld genetic engineering technique Tumsuiia therapeutic
Ab Tilutanawas Ab Usznauee heterodimer 289 heavy fu light chain fuandaiu
Uiy antigen Auaneeduld 2 wiia h therapeutic Ab Aannuilalile Ab 75y
AU tumor antigen vuRIaFuzGIaIURY effector cell plWimMshat@adust
I8agu

antibody fragments : 1o single chain variable fragment (scFv), Fabs %38 Fab’2s 7
Lifidhmes  Fo dlussdisznau il therapeutic Ab fifmnaidnasuazdid
specificity Tuns3uriy epitope U antigen 16 usiazfidaidy #a half life du udasily
I@ninsznaillusounzGndnaifidudonluvsadeniosldani Ab Und  was
anld Ab fragment #llaangnimelumadlngnse wiowmsaangnivh s target 11
daamsmalusad Tog Ab wiladasinenn effector function Fsas s fhuwtoarh
Liuseimdmmwansmnanasldluinmsdl  antibody fragments avagluzu monomer,

dimer w38 multimer

. . . . = . <t ' o e oo
fusion proteins: immunocytokines 11y fusion molecules ann@unuwmammiﬁnm
¥ ‘J - o o L ar k2 s
8¢ NNMIN cytokine wmaimiilumnmaraglumsinmuzEs msld Ab Wudmn
. £ ¢ - P AW ow v w £
cytokine TuaangvbfiadusSimiamaduasssuugiduiuinme whelimseangn
. = & ' 2 .
204 cytokine HaMu@WITIZRIMNNTY aemzaatnwmanmsly cytokine

a3
0 e o . . . . aa = &
Tuilagliufinsih cytokines uaz therapeutic antibodies anl#luadiinfivaniu
TB ¥ 4:%’ = o n[ o ot L= LY
envdasnguintuadasariniinsamulumsudanasianndudome: 50 wasenly
GELY
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recombinant proteins mﬂﬁﬂmﬂ%ﬂuLan_afimwéﬁﬁ’fgasfws“iwiamsﬁmmm PUAG
gpsmakanneanil #s  lildmaiiuszansawmlumssnminniudioragaing
Lﬂéﬂuuﬂaﬂmqa‘?'lﬂmaf}a wiathll conjugate fuemsdu  lunsdluae therapeutic
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Biological Response Modifiers:
Cytokines & Anti-cytokines
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Cytokines

= Polypeptides produced in response to
microbes and other antigens that mediate
and regulate immune and inflammatory
reactions

General properties of cytokines

« Cytokine secretion is brief, self limited

= Autocrine, p'aracrine

= Pleiotropy, redundancy

= Synergism, antagonism

« Initiate actions by binding to specific
membrane receptors on target celis

= Cellular responses: changes in gene
expression -> new function, proliferation

Functional categories of cytokines

» Proinflammatory cytokines: TNF-a, IL-1
= Antiviral cytokines: IFN-a, IFN-§, IFN-y
« Anti-inflammatory cytokines: IL-10, TGF-8
= Chemokines
= Hematopoietic arowth factors
« Lymphocyte regulatory cytokines
Th1 cytokines: IL-2, IFN-y, TNF-
Th2 cytokines: IL-4, IL-5, I1L-10, IL-13

Cytokine receptors classification

» Based on structural homologies among the
extraceliular cytokine-binding domains
= Type | cytokine receptors
- Type Il cytokine receplors
— TNF receptors
— Immunoglobulin superfamily recepiors
- Seven transmembrane o-helical receptors

US FDA approved cytokines (y

= immunomodulators
- 1983 interferon alfa — hairy cell leukemia
— 1893 interferon beta — multiple sclerosis

= 1999 interferon gamma —
chronic granulomatous disease

— 1992 aldesleukin (interleukin—2) — metastatic
renal cell carcinoma, metastatic melanoma

- 2001 peginterferon alfa - chronic HCV infection
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US FDA approved cytokines

* Hematopoietic growih factors

— 1989 - Epogen® - erythropoietin
severe anemia in chronic renal failure

— 1991 Neupogen® -filgrastim {(G-CSF)

Leukine ® - sargramostim {GM-CSF)

myelosupression from cancer chemotherapy

-~ 1897 Neumega® - oprelvekin (interleukin—11)
thrombocytopenia

~ 2002 Neulasta® - pegfilgrastim

Interferons

@

Antiviral, antiprofiferative,
immunomodulatory activities.

Type I IFN-a, IFN-f3

Type l: IFN-y

Binding to specific receptors on cell
sutface, initiate complex cascade of
intraceliular events that leads to the
expression of numerous gene products

@

Interferon alfa: indications

= Neoplasms of lymphatie or hematopoietic system:

- hairy celi leukemia, multiple myeloma, cutaneous T-cell
lymphoma, chrenic myelogenous leukemia,
thrombocylosis associated with myeloproliferative disease,
low-grade non-Hodgkin's lymphoma

« Solid neoplasms:

- AIDS-related Kaposi's sarcema, recurrent or metastatic

renal cell carcinoma, metastatic-malignant melanoma
« \firal disease:

- chronic active hepatitis B, chronic hepatitis C,
condyloma acuminata

Interferon alfa

* Oct4d, 1983 Intron® A — IFN alfa-2h
~ 165 amino acids, MW 19,270
= Qct 24,1984 Roferon® A — IFN alfa-2a
- 165 amino acids, MW 19,000
Jan 19, 2001 PEG-Intron®

- covalent conjugate of EFN alfa-2b with menomethosxy
pelyethylene giycol (PEG), MW 31,000

Qct 16, 2002 Pegasys®

- covalent conjugate of IFN alfa-2a with a single
branched bis-monomethoxy PEG chain, MW 40,000

®

Pegylation

» Modification of molecules through the attachment of
polyethylene glycol (PEG)

= Reduces renal clearance, more sustained
absorption after SC injection, restricted distribution

» Results in a more constant and sustained plasma
concentrafions

+ Decrease adverse effects caused by

- the large variations in peak-to-trough plasma
concendrations associated with frequent drug
administration

— the immunogenicity of unmodified proteins

Linear PEG-OH H—{QCH,CHy);— OH
Lirear mPEG-CH CHy;—(OCHZCH, ) —OH
fi
Branched mPEG; mMPEG—0—C—C—N 0
H

mPEGwOWﬁW?m(CH?),‘ OH

Fig. 1, Structural fermulae of poly{ethylene glycel) {PEG] mole-
cules.M mPEG = monomethoxypoly(ethylene glycoel).
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Interferon beta ¢

« 1893 Betaseron® - interferon beta -1b
— praduced by Escherichia coli, 165 amino acids,
MW 18,500, no carbohydrate side chains,
specific activity 32 million IUimg
» 1996 Avonex® - Interferon beta -1a
— produced by Chinese hamster ovary cells,
166 amino acid glycoprotein, MW 22 500,
amino acld sequence identical to natural human
interferon beta, specific activity 200 miltion {U/mg

« 2002 Rebif® - interferon beta -1a

Interferon beta

* Treatment of relapsing forms of multiple
sclerosis to reduce the frequency of clinical
exacerbations.

+ Betaseron®: 250 mcg SC every other day,
Avonex®: 30 mcg IM once a week,
Rebif®: 44 mcg SC 3 times weekly.

» Common side effects: flu-like symptoms.

= Potential seripus side effects: depression,
allergic reaction, injection site necrosis.

Interferon beta @

« Mechanism of action in multiple sclerosis
is unknown,

+ Induce a number of proteins (neopterin,
beta2-microglobulin, MxA protein, IL-10).

 Enhancement of suppressor T cell
activity, reduction of pro-inflammatory
cytokine production, down regulation of
antigen presentation, inhibition of
lymphocyte trafficking into CNS.

Interferon beta «

« Clin Neurol Neurosurg 2004 Jun; 106(3):255-8

* IFN-betata and IFN-beta1b have different
patterns of influence on cytokines

« After 1 year of treatment, IFN-gamma
(proinflammatory cytokine) concentration was
significantly lower in the Betaseron {IFN-beta1b)
group

= Concentration of IL-4 and IL-10 (anti-
inflammatory cytokines) were significantly
higher in the Avonex (IFN-betala) group

interferon gamma ¢

» Interferon gamma-1b (Actimmune®)
= Single-chain polypeptide, 140 amino acids,
produce from Escherichia coli

» Non-covalent dimer of 2 identicat 16,465
dalton monomers

« Indication: chronic granulomatous disease,
severe malignant osteopetrosis.
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Iinterferon gamma

= Chronic granulomatous disease (CGD):
an inherited disorder of leukocyte funciion
caused by defects in the enzyme complex
responsible for phagocyte superoxide
generation.

IFN-=y, 50 meg/m? SC, 3 times weekly
reduce the frequency and severity of
serious infections

Interferon gamma

= Severe malignant osteopetrosis:
an inherited disorder characterized by an
osteoclast defect, leading to bone
overgrowth, and by deficient phagocyte
oxidative metabolism

« |FN-y, 50 mecg/im? Sc, 3 times weekly
enhance osteoclast function, delay time to
disease progression

Interferon gamma (

in both disorders, the exact mechanism(s)
by which IFN-y has a treatment effect has
not been established. Changes in
superoxide levels during therapy do not
predict efficacy.

» Most common adverse reaction: “flu-like”
{fever, headache, chills, myalgia, fatigue),
which may decrease in severity as
treatment continues.

Hematopoietic growth factors ¢

= Erythropoietin
- glycoprotein produced in the kidney, stimulates
red blood celt production
+ Epogen® (epoetin alfa)
- 165 amino acid glycoprotein produced by
mammalian cels, MW 30,400
- indications: anemia of chronic renal failure,
zidovudine-treated HIV-infected, cancer-

chemotherapy patients. Reduction of allogeneic
bloed fransfusion in surgery patients.

°

Hematopoietic growth factors

Granulocyte colony-stimulating factor (G-CSF)

- Produced by monocytes, fibroblasts, endothelial cells

— Stimulates neutrophit production

Neupogen® (Filgrastim)

— Recombinant methionyl human G-CSF

— 175 amino acid protein produced by E cofi,
nonglycosylated, MW 18,800

- Indications; cancer patients receiving myelosuppressive
chemaotherapy, bone marrow transplant. Severe chronic
neutropenia, patients undergoing peripheral blood
progenitor cell collection

Hematopoietic growth factors @

o 111
— Thrombopuoietic growth factor, 178 amino acids
— Produced by bone marrow stromal cells

Neumega® (Oprelvekin}

~ Recombinant methionyl human G-CSF

— {77 amino acids (lacking amino-terminal proline),
praduced by £ coli, nonglycosylated, MW 19,000

- Indications: prevention of severe thrombocytopenia
following myelosuppressive chemotherapy
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Pegfilgrastim
100 - @ Pagrigrstin 80 pgkg (n = B}
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« Pegfilgrastim \E 10 4
6 mg once per cycle £
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» Filgrastim E
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=
o T ¥ T Y
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Pegfilgrastim serum concentrations after

[Drugn 2002; 62 suppl. 1:89-08 administration o healthy voluniears.

US FDA approved anti-cytokines

TNF blockers

- 1998 Enbrel® - etanercept
Remicade® - infliximab

— 2002 Humira® - adalimumab
IL-1 antagonist
— 2001 Kineret® - anakinra

IL-1 receptor antagonist (IL-1Ra)

« Anakinra (Kinerei®)

- Nonglycosylated form of human IL-1Ra,
produced by E. colf

~ Addition of a methionine at amino terminus
- 153 amino acids, MW 17.3 kD

~ Indication: rheumatoid arthritis

— 100 mg/d Sc

Tumor Necrosis Factor (TNF)

Principal mediator of the acute inflammatory
response to gram-negative bacteria and other
infectious microbes

Major celtular source: activated macrophage
Originally identified as a substance present in
the serumn of animals treated with bacterial LPS.
that caused the necrosis of tumors in vivo

Also called TNF-a

TNF-§ = lymphotoxin

TNF

« Synthesized as homotrimer membrane
protein

= Membrane TNF is cleaved by a
membrane-bound metalloproteinase,
producing the secreted form

* Homotrimer of 51 kD (3x17 kD subunits)
 Triangular pyramidal shape

TNF Receptors

Type | TNF receptor (TNF-RI), 55kD, p55
activates caspases -> apoptosis,

but also activate transcription factors

Type || TNF receptor (TNF-RH), 75kD, p75
activates NF-«xB, AP-1 -> gene transcription

Both TNF receptors are present on almost ail
cell types
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Molecutar-Switch Hypothesis

Biological actions of TNF

Stimulate the recruitment of neutrophils and
macrophages and aclivate them

— Endothelial cefls express adhesion mofecute
— Endothelial cefls & macrophages secrete chemokines
— Macrophages secrete iL-1 (functions like TNF)

= Pathologic abnormalities in severe infections

~— Fever, increase synthesis of serum amyloid A protein
and fibrinogen from hepatocyle

— Appetite suppressicn, reduced lipoprotein lipase -»
cachexia

Septic Shock

= Vascular collapse, disseminated intravascular
coagulation, metabolic disturbances

¢ |5 due to LPS-induced productionof TNF and
other cytokines {IL-12, IFN-y, IL-1)

Serum TNF concentration may predict outcome

= Can be reproduced in experimentat animals by
adminiatration of LPS or TNF

TNF antagonists can prevent mortality in
experimental models

Anti-TNF

R AOUTHE monaclonal anSbedtes b T ol

iz

COPSTI
WAL

S&h i
T Gapisy ¥,
e

PEGAled F2b
Ly

Etanercept

« Dimeric fusion protein;
— extraceliular ligand binding porion of p75 TNFR

- Fc portion of human lgG1 (CH2, CH3, hinge region,
not CH1 domain)

- 934 amino acids, MW 150 kD, produced by CHO celt
« Indication;

— Rheumatoid arthritis

— Polyariicilar-course juvenite rhaumatoid arthritis

~ Ankytosing spondylitis

- Psoriatic arhritis, plaque pscriasis

Anti-TNF antibodies

= infliximab
— Chimeric 1gG1x, MW 149 kD

= Indication: Crohn's disease, rheumatoid
arthritis, ankylosing spondylitis

= Adalimumab
-~ human IgG1k, MW 148 kD, 1330 amino acids

- Indication: rheumatoid arthritis
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A) THE ¥

infliximaks

sfanercept

Development of anti-TNF therapy for
chronic inflammatory diseases ()

= 1975 TNF characterized, named by Carsweil et a/,

« 1982-1988 Analysis of synovial tissue in RA shows
high levels of inflammatory cytolines (TNF, IL-1, IL-6)

« 1984 TNF cloned

1989 Anti-TINF antibody abrogates IL-1 production in

synoviak-cell culture

1989-1992 humanized mouse anti-TNF aniibody

developed initially intended for treatment of sepsis

19901992 Anti-TNF antibody efficacy shown in
mouse models of RA

©

Development of anti-TNF therapy for
chronic inflammatory diseases ()

= 1991 First TNFR-Ig fusion protein developed

« 1992 Small Phase 1Al clinical trial of anti-TNF
antibody in RA - proof of principle and safety

+ 1993 Phase H clinical trial of anti-TNF antibody in

RA - a formal proof of clinical efficacy

19931998 Clinical trials of etanercept in RA result

in approval in USA (November 1998)

© 1983-1996 Retreatment and long-term Phase i
clinical trials show that chronic treatment is feasible
and that methotrexate improves efficacy of anti-TNF
aniibody

Development of anti-TNF therapy for
chronic inflammatory diseases ()
« 1993-1996 Phase | and H clinical trials of anti-TNF
antibody in Crohn's disease

= 1997-1999 Phase Ili clinical trial of anti-TNF
artibody plus methotrexate combination therapy

= Anti-TNF antibody approved in USA(1998) and
Europe (1989) for the treatment of severe Crohn's
disease

1998-2000 Anti-TNF antibody (infiiximab) approved
for use in USA (1999) and Europe (2000}

Development of anti-TNF therapy for
chronic inflammatory diseases ()

-

2002 Anti-TNF therapeutics (infliximab and
etanercept) recommended as effective treatment for
severe arthritis by the UK's National Institute of
Clinical Excelience (NICE)

More than 250,000 RA patients treated with anti-
TNF antibody (infliximab) or TNFR-lg (etanercept)
20042005 Approval of other anti-TNF biologicals
(2005-2010) Orally available anti-TNF antibody
drugs?

TNFa and Congestive Heart Failure

= TNFo over-expressed in myocardial tissus in
heart failure

* Increasing serum TNFa level is correlated with a
worse New York Heart Association (NYHA)
functional class for congestive heart failure
(CHF), an increase in hospitalisations due to
CHF, and an increase in mortality

« Initial data from preclinical and pilot studies were
encouraging, showing some efficacy of TNFa
antagonist therapy in the treatment of CHF
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Etanercept - phase Hl trial in CHF

« RENAISSANCE
{Randomized Etanercept North American Strategy to
Study Antagonism of Cytokines)

« RECOVER
(Research into Etanercept Cytokine Ant- agonism in
Veniricutar Dysfunction)
Europe, Israel and Australasia

» The two siudies were of a similar design, combined
and presented as the Randomized Elanercept
Worldwide Evaluation (RENEWAL)

Etanercept Label

Precaution: Patients with Heart Faillure

Two farge clinical irials evaluating the use of ENBREL in
the treatment of heart failure were terminated early due
to lack of efficacy. Although the studies did not
demonstrate harm, there was a suggestion of worse
heart failure outcomes with ENBREL treatment in one of
the two trials. There have been post-marketing reports of
worsening of congestive heart failure {CHF), with and
without identifiable precipitating factors, in patients {aking
ENBREL. Physicians should exercise caution when
using ENBREL in patients who also have heart failure.

Infliximab — pilot study in CHF

« ATTACH (Anti-TNF alpha Therapy Against
Chronic Heart Failure}

150 patients were recruited.

Strong trends towards an increase in the
percentage of patients with worsening clinical
status with increasing infliximab dose

Mortality rate for the high doses of infliximab
(10 mg/kg) was statistically greater than that
observed in the placebo arm.

Adverse events - Anti-TNF drugs

= As a class, anti-TNF alpha drugs have
demonstrated both efficacy and a number of
serious adverse events including infections,
congestive heart failure, neurologic events
including demyelination, lymphomas and
autoimmunity including lupus like syndromes

Decision to use should consider both their
efficacy and potential side effects

Clinical trials of other anti-cytokines

= TNFR55-lgG1 fusion protein (lenercept)
= TNF binding protein pegylated dimer

° AntijTNF antibody F{ab")2 fragment
(afelimomab)

« Anti-IL-6 receptor antibody
» Anti-iL-12 Antibody

Lenercept

« TNFR55-igG1 fusion protein

« Critical Care Medicine 2001 Mar;29(3).503-10

~ Phase HI study, 1342 severe sepsis and early seplic
shack patients

- Lenercept had no significant effect on mortality
= J Rheumatol 2003 Apr;30(4):680-90
— RA patients improved after one day of first IV infusion
- Freatment benefit maximized by 2 weeks but diminished
thereafter
— The third dose clearance rate was more than double
compared with the first due to development of antibody
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Afelimomab

Anti-TNF antibody F(ab’)2 fragment

Murine antibody fragment against human TNF
Reduce immunogenicity, improve tissue
penetration, minimized interaction with Fc receptors
Cri¢ Care Med 2004 Nov;32(11).2173-82

= Phase il trial

- Afelimomab reduces mortality, attenuates the

severity of organ dysfunction in patients with
elevated IL-6 levels

©

TNFbp pegylated dimer

« TNF binding protein pegylated dimer
« J Rheumatot 2000 Mar;27(3):601-2
- IV TNFbp pegylated dimer in RA patients

— Significant anti-TNFbp aniibody response
affected the half-life and clearance of drug

Anti-interleukin-6 ¢

Agizumab (Actemra, MRA) - humanized anti-
interleukin-6 receptor monoclonal antibody

Chugai Pharmaceutical + Roche

Blood 2000 Jan;95(1):56-61

— Improvement in Castleman's disease by 50-100 mg
aflizumab once or twice weekly

April 2003, regulatory fiting submitted in Japan

for use in giant lymph node hyperplasia

(Castleman’s disease)

Anti-interleukin-6

» Atlizumab in rheumatoid arthritis

- Asthritis Rheum 2002 Dec;46(12):3143-50
» Phase I/l randomized, double-blind, placebo-
controlled trial, suggests that IL-6 blockade may be
beneficial
» Levels of the acute-phase reactants ESR and CRP
normalized afler a single dose of 5 or 10 mglkg and
the effects lasted for 4 weeks
— Asthritis Rheum 2004 Jun;50(6):1761-8
+ multicenter, double-blind, placebo-confrolled irial
« Aflizumab was generally well tolerated and
significantly reduced disease activity

Anti-interleukin-6 (3

 Atlizumab in Crohn's disease
- Gastroenterology 2004 Apr,126(4).988-96
= A pilot randomized, placebo-controlied trial,

« A biweekly 8 mafkg infusion was well
tolerated, normalized the acute phase
responses and suggested a clinical effect in
active Crohn’s disease

Anti-interleukin-12

= Anti-IL-12 antibody for active Crohn's disease

« N Engl J Med 351;20:2069-79. Nov 11, 2004

— Multicenter, randomized, placebo-controiled,
double-blind, phase 2 ctinical trial

— One injection/wk (3 mofkg anti-IL-12) for 7 weeks
resulted in higher response than placebo

~ Decrease in secretion of iL.-12, IFN-, TNF by
mononuclear cells of colonic lamina propia
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01  ANTIOXIDATIVE AND CYTOPROTECTIVE EFFECTS OF
PHYLLANTHUS URINARIA L. ON DOXORUBICIN-INDUCED
CARDIOTOXICITY

Linda Chularojmontri', Suvara K. Wattanapitayakul®, Angkana Herunsalee®,
Suphan Charuchongkolwongse®, Somchit Niumsakul’, Supatra Srichairat®

! nterdepartment of Pharmacology, Graduate School, Chulalongkorn
University,

? Department of Pharmacology, Faculty of Medicine, Srinakharinwirot
University, Bangkok,

3 Medicinal Plant Research Institute, Department of Medical Science, Ministry
of Public Health, Nonthaburi,

*Department of Pharmacology, Faculty of Veterinary, Chulalongkorn
University, Bangkok.

Cardiac toxicity is a major adverse effect caused by doxorubicin (DOX)
therapy. DOX toxicity involves generation of reactive oxygen species (ROS). In this
study, we investigated the antioxidative and cytoprotective effect of Phyllanthus
urinaria (PU) against DOX toxicity using H9¢c2 cardiac myoblasts. Total antioxidant
capacity of PU (1 mg/mL) was 5,306.75+461.62 uM FRAP value. DOX IC50s were
used to evaluate cytoprotective effect of PU ethanolic extract (1 or 10 pg/mL) in
comparison with ascorbic acid (VIT C, 100 pM) and N-acetylcysteine (NAC, 100
uM). PU treatments (1 or 10 pg/mL) dose dependently caused rightward-shifted of
DOX IC50 to 2.8- and 8.5-fold, respectively, while treatments with VIT C and NAC
increased DOX IC50 by 3.3- and 4.2-fold, respectively. Further evaluation of
cytoprotective effect showed that PU and the pure antioxidants completely inhibited
cellular lipid peroxidation and caspase-3 activation induced by DOX (1 pM).
Endogenous antioxidant defense such as total glutathione (tGSH), catalase and SOD
activity was also modulated by the antioxidants. PU treatment alone dose-
dependently increased tGSH and this effect was retained in the presence of DOX.
Similar effect was observed in catalase and SOD enzyme activity. The NFxB
transcription factor assay demonstrated that all antioxidants significantly inhibited
DOX-induced NFxB activation. Our results suggest that PU protected against DOX
cardiotoxicity was mediated through multiple pathways and this plant may serve as
alternative source of antioxidants for prevention of DOX cardiotoxicity.
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2 ANTIHYPERGLYCEMIC EFFECTS OF CINNAMIC ACID AND
DERIVATIVES : INVOLEMENT OF INSULIN SECRETAGOGUE
ACTIVITY

Preecha Moonsan, Siritorn Yibchok- anun

Department of Pharmacology, Faculty of Veterinary Science,
ChulalongkornUniversity, Bangkok, Thailand

Diabetes Mellitus and its complications constitute a major health problem in
modern societies. It is mainly classified in two types. Type 1 (Insulin Dependent
Diabetes Mellitus, IDDM) and Type 2 (Non-Insulin Dependent Diabetes Mellitus,
NIDDM). Among the classes of chemical compounds isolated from plants with
documented anti-diabetic activity are alkaloids, glycosides, terpenoids, polysaccharide
and amino acids. Recent interest in plant phenolic compounds, cinnamic acid and it’s
derivatives, have shown their potentially anti-hyperglycemic activities such as
increasing the glucose utilization in peripheral tissues, inhibiting hepatic
gluconeogenesis and stimulatory effect of insulin secretion. Therefore, the purposes of
this study were to investigate the effects of cinnamic acid and 6 different kinds of
cinnamic acid derivatives, ortho-, meta-, para-hydroxycinnamic acid, and ortho-,
meta-, para-methoxycinnamic acid, on antihyperglycemic activity, as well as, the
effects of these compounds on insulin secretion from perfused rat pancreas. Male
Sprague-Dawley rat weighting 250-380 g were divided into 8 groups. Each group
contained 8 rats. Group 1 received an intravenous administration of vehicle. Group 2-
8 received cinnamic acid and  six different cinnamic acid derivatives (3 mg/kg),
respectively. The intravenous glucose tolerance test (IVGT; 0.25 mg/kg) was
performed 30 min after intravenous administration of the treatments, Blood plasma
samples were collected from femoral vein to determine glucose concentration using
Glucose Oxidase Test at 0, 5, 10, 30, 60, 90 and 120 min. In addition, we investigated
the effects of cinnamic acid and derivatives, which showed In vivo antihyperglymic
activity, on insulin secretion from perfused rat pancreas in the presence of both
normal and high glucose conditions.

The cinnamic acid, p-methoxycinnamic acid (p-MCA) and o-hydroxycinnamic
acid {(o-HCA) significantly reduced plasma glucose concentration at 5,10,90 and 120
min. In the presence of normal glucose condition, both cinnamic acid and p-MCA
stimulated insulin secretion by 1.5- and 2-fold of the baseline level, respectively. In
addition, they caused a greater potentiation of insulin secretion in 10 mM glucose than
in 5 mM glucose, which were 4-fold and 12-fold of the baseline level, respectively.
However, the o-HCA failed to increase insulin secretion from perfused rat pancreas in
either condition. Taken together, our findings suggest that 1) the cinnamic acid, p-
MCA and 0-HCA exerted antihyperglycemic activity in vivo 2) the first two agents
have insulin secretagouge activity and the higher the glucose concentration, the
greater the potentiation in cinnamic acid- and p-MCA-induced insulin secretion,
which could help explain their activities in vivo and 3) the mechanism underlying o-
HCA-induced antihyperglycemic activity need to be further investigation.
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03  ANTIHYPERGLYCEMIC EFFECTS AND MECHANISMS OF
ACTION OF COSCINIUM FENESTRATUM EXTRACT IN
NORMAL RATS

Wanlaya Jittaprasatsin, Sirintorn Yibchok-anun

Department of Pharmacology, Faculty of Veterinary Science, Chulalongkorn
University, Bangkok, Thailand

Diabetes mellitus is one of the most serious health problems among people in
the world. The prevalence of diabetes worldwide at least 171 million people in 2000
and reach to 366 million people in 2030. In Thailand, the total number of people with
diabetes rise from 1.536 million in 2000 to 2.739 million in 2030. Several drugs have
been used for treating diabetes, however, they also have limited efficacy and are
associated with side effects, including weight gain, hypoglycemia, gastrointestinal
disturbances, lactic acidosis and edema.

Recently, the natural products are the one of available sources for finding
novel molecules to drug development. “Hamm”or Coscinium fenestratum (Gaertn.)
Colebr. has been widely used in the North-Eastern part of Thailand. It has been
known as a Laos traditional medicine and used for antihypertensive,
antihyperglycemic, antihypercholesteremic and detoxifying agents. Since, the request
to use this plant is increasing, therefore, the study of pharmacological effects of
Hamm become necessary. The objective of this study was to investigate 1) the effects
of Coscinium fenestratum extract (CFE) on blood glucose level in normal rats 2) the
stimulatory effects on insulin secretion from perfused rat pancreas and 3) the
inhibitory effect of u-glucosidase (AGH) from rat intestinal acetone powder.

We performed oral glucose tolerance test (OGTT) in normal rats to investigate
the effects of CFE on blood glucose concentration. Three different kinds of sugar,
including glucose, maltose, and sucrose were used as substrates. The rats in each
group of sugar were divided into 3 subgroups contained 8 animals each. Group 1 was
fed with sterile water at 0.5 ml/rats. Group 2 was received oral administration of CFE
at 500 mg/kg, and group 3 was received glibenclamide at 5 mg/kg (for glucose group)
or acarbose at 3 mg/kg (for maltose and sucrose groups), respectively as positive
control. After 5 min of administration, each group was treated with 3 g/kg of glucose,
maltose or sucrose solutions, respectively. Blood samples were collected from tail
vein for glucose concentration determination using Glucose Oxidase Test at 0, 15, 30,
60 and 120 min. In order to clarify the mechanisms underlying CFE-induced
hypoglycemic effect, we investigated the direct effect of CFE (10 pg/ml) on insulin
secretion using Jn Situ pancreatic perfusion and inhibition of postprandial blood
glucose rise through a-glucosidase enzyme from rat intestine.

The CFE significantly decreased plasma glucose concentrations at 30 and 60
min after the oral administration of all three kinds of sugar, suggesting that the
antibyperglycemic effect of CFE was achieved by inhibition of maltase, sucrase and
glucose transport inhibition. It also stimulated insulin secretion from perfused rat
pancreas by 2.72 folds compared with basal control group. This effect was apparent
within 5 min of administration and was persistent during 30 min of administration. In
addition, from AGH inhibitory assay, CFE inhibited maltase and sucrase from rat
intestine with ICsp = 5.92 + 0.48 mg/ml and 7.71 % 1.23 mg/ml, respectively. Taken
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together, we concluded that Coscinium fenestratum extract exerted antihyperglycemic
activity via two._possible pathways, which were stimulation of insulin secretion and
inhibition of a-glucosidase, the brush border enzyme in proximal small intestine, thus,
leading to increase glucose uptake into the cells and delay carbohydrate absorption
from intestinal mucosa into blood stream.
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04 THE GLUTAMATE SENSITIVE NON-MITOCHONDRIAL
CARBOXYLASE (GSNMC) IN GLUTAMATE-TREATED RATS

Jintana Sattayasai'*, Tarinee Arkaravichien!, Nison Sattayasai®

! Department of Pharmacology, Faculty of Medicine, and ’Department of
Biochemistry, Faculty of Science, Khon Kaen University, Khon Kaen, 40002,
Thailand.

We have previously reported that chick intravitrealy injected with glutamate
(Glu) resulted in the loss of certain retinal proteins, especially the 42 kDa protein (1).
Using the antibody against the 42 kDa, it appeared that the 42 kDa protein was
located in the outer part of inner nuclear layer and outer part of photoreceptor.
Immunocytochemistry of retinal cell culture suggested that the protein was mostly
located on the surface of retinal cell. As it was a biotin-coupled protein, it was
suggested to be a glutamate sensitive non-mitochondrial carboxylase (GSNMC). The
GSNMC was seen in chick embryo a few days before hatching suggesting the
relationship of the protein with the eye functions. As rodent is the animal mostly used
in many experiments, the distribution patterns of the GSNMC in chick and rat brain
and retina were studied. The antiserum against the GSNMC from chick retina was
used to localize the GSNMC in various parts of the brain and retina of chick and rat.
Crude proteins were separated on 12% SDS-PAGE and transferred to a nitrocellulose
membrane. Western immunoblotting shown the presence of GSNMC in all areas of
the brain observed (the olfactory bulb, cerebral cortex, hippocampus and cerebellum)
and the retina of both chick and rat in a comparable pattern suggesting rat could be
used as a studying model for GSNMC. Rat treated with Glu at either 500 or 1000
mg/kg/day for 2 weeks showed no change in the GSNMC expression in all tissues
observed. The functional roles of GSNMC in the brain, in association with Glu,
should be further studies.
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05  SULFORAPHANE-INDUCED HEME OXYGENASE-1 EXPRESSION
IN PC12 CELLS IS INDEPENDENT OF NUCLEAR FACTOR E2-
RELATED FACTOR 2-MEDIATED ANTIOXIDANT RESPONSE
ELEMENT ACTIVATION

Prawan A', Jung-Hee Jang, Mei-Hua Li, Young-Joon Surh

National Research Laborarory of Molecular Carcinogenesis and
Chemoprevention, College of Pharmacy, Seoul National University, Seoul
151-742, Korea.
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Sulforaphane, an isothiocyanate ingredient of cruciferous vegetables including
broccoli, has been shown to possess strong phase 1 enzyme-inhibitory and phase 1I
enzyme-inducing properties. The purpose of this investigation was to examine the
ability of sulforaphane to up-regulate heme oxygenase-1 (HO-1) gene expression and
the involvement of transcription factor nuclear factor E2-related factor 2 (Nrf2) in
induction of HO-1 in PCI12 cells. Exposure of PC12 cells to sulforaphane led to the
induction of HO-1 in a concentration- and time-dependent manner with maximum
increase at 7.5 mM and 8 hours. To better understand the signaling events involved in
the up-regulation of HO-1 by sulforaphane, ARE activity was assessed by the
electrophoretic mobility shift assay (EMSA), and Nrf2 and HO-1 protein levels were
detected after transient transfection of PCI12 cells with a mutant form of Nrf2,
Sulforaphane failed to increase ARE activity but could still induce HO-1 expression
in both dominant-negative Nrf2- and control pEF vector-transfected cells. Taken
together, our results indicate that up-regulation of HO-1 expression by sulforaphane
treatment in PC12 cells is mediated by Nrf2/ARE independent mechanism and
suggest the involvement of other transcription factors.
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Pl A RANDOMIZED STUDY TO COMPARE THE EFFICACY OF TWO
PREPARATIONS (A COMBINED CONTRACEPTIVE PILL VERSUS
CONJUGATED ESTROGEN CREAM) INTRAVAGINALLY TO
TREAT URGGENITAL SYMPTOMS IN POSTMENOPAUSAL THAI
WOMEN.

Chompootaweep S', Nunthapisud P, Trivijitsilp P*, Dusitsin N*,

' Department of Pharmacology, *Department of Microbiology, *Department of
Obstetrics and Gynaecology, Faculty of Medicine, *Insiitute of Health
Research, Chulalongkorn University, Bangkok Thailand.

(e-mail address: sumanach48@hotmail.com)

To determine whether the combined contraceptive pill used intravaginally was
as effective as the standard conjugated estrogen cream for the treatment of urogenital
symptoms in postmenopausal Thai women.

In a randomized clinical trial, 40 postmenopausal women with urogenital
symptoms were randomly allocated to two treatment groups for 8 weeks. The first
group (n = 20) received a combined contraceptive pill by the vaginal route, one tablet
per week at bedtime for 8 weeks. Each tablet contained 250 pg levonorgestrel plus 30
g ethinyl estradiol. The second group (n = 20) was given 1 gm of an intravaginal
conjugated estrogen cream at bedtime, three times in the first week, twice in the
second week, and then once a week for the next 6 weeks (1 gm of conjugated estrogen
cream contained 0.625 mg conjugated equine estrogen). Subjects were questioned
about their urogenital symptoms, and vaginal cytologic smeares, vaginal bacteria
cultures, and urine cultures were performed before treatment and after 2, 4 and §
weeks of therapy.

The vaginal pH and the proportion of the fecal type bacteria decreased in both
groups, with no statistically significant difference between the groups. The
karyopyknotic index and the maturation index were improved during treatment in
both groups. An increase in the proportion of lactobacilli were recorded in both
groups after therapy, with no significant difference between the two groups. No
significant changes were observed in urinary bacteria. The therapy (combined
contraceptive pill and estrogen cream) had a marked effect on urogenital symptoms
(vaginal dryness, dyspareunia, urinary frequency, and urinary urgency), with
impressive improvement comparably in both groups.

A combined contraceptive tablet administered vaginally once a week can
alleviate urogenital symptoms in Thai postmenopausal women as effectively as the
vaginal estrogen cream. However, the pills are much less expensive and are easily
obtained in developing countries.
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P2 THE BIOEQUIVALENCE STUDY OF ORAL GABAPENTIN 300 MG
CAPSULE

Wittayalertpanya ', Chompootaweep S, Hinsui Y?, Lilitkarntakul P!

IDepartment of Pharmacology, Faculty of Medicine, Chulalongkorn
University, Bangkok 10330, Thailand. ? Faculty of Medicine, Siriraj Hospital,
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Gabapentin is an antiepileptic drug with the structure similarity to GABA.
Gabapentin provides notable benefit, reducing seizure frequency in patients with
partial seizures. A new product of gabapentin 300 mg has been developed. The
bioequivalent data compared with the innovator’s product is required in order to
assure the quality and performance of the new generic product.

To compare the bioavailability of new generic product of oral gabapentin
capsule manufactured by Unison Laboratories Co.,Ltd. with the innovator’s product.
The pharmacokinetic parameters of gabapentin in Thai subjects have been studied.
Randomized, two-treatment, two-period, two-sequence, single dose crossover design.
The study was performed in 14 Thai healthy male volunteers. Each received a single
oral dose of 300 mg gabapentin. Double blind randomized two way crossover design
was used with two weeks washout period between treatments. After drug
administration, serial blood sample was collected over a period of 32 hours.
Gabapentin plasma level was determined by the automated High Performance Liquid
Chromatography (HPLC) with fluorescence detection after deproteinized with
acetonitrile and derivatization with o-phthaldehyde (OPA) reagent containing 2-
mercaptoethanol. The difference of phamacokinetic parameters, Cpax and AUC.inn,
were analyzed by Two Way Analysis of Variance (ANOVA) and 90% confidence
interval. The maximum concentration (Cya, Hg/ml) of gabapentin was 3.04+0.55
(range 2.16-4.04) and 3.2620.62 (range 2.48-4.52) ug/ml for generic and innovator’ s
product, respectively. The time to peak plasma gabapentin concentration (Tpax, hr) of
generic and innovator’s product was 3.00£0.68 (2.00-4.00) and 3.18+0.80 (2.00-
5.00), respectively. The area under the plasma concentration-time curve (AUCo.inp,
pg.hr/ml) was 28.48%7.14 (15.03-42.98) and 29.81146.33 (20.88-44.15), respectively.
The 90 % confidence interval of mean difference of Crax and AUCg.ing in term of log
transformed data of generic to innovator’s product were 82.80-104.61% and 85.57-
104.36%, respectively. They were within the range of the acceptance criteria 80-
125%.

Conclusions : Gabapentin from the two formulations were bioequivalent,

Keywords: gabapentin, bioequivalence, HPLC
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P3 THE CYTOTOXIC EFFECT OF THE EXTRACT FROM MORINDA
CITRIFOLIA FRUITS IN CELL CULTURES

Punjanon T], Arpornsuwan Tz, Devakula WI, Heangnoi Sz, Puangsavai J*
Tunjanon 1, Arp g

’Pharmacology and Toxicology Unit, Department of Medical Sciences,
Faculty of Science, Rangsit University, Pathum thani 12000, Thailand
’Faculty of Allied Health Science, Tammasat University, Pathum thani 12120,
Thailand

Morinda ciirifolia fruits (Yao in Thai) has been used for thousands of years as
a source of traditional medicine and has been recently commercially processed and
internationally distributed. It has been subjected to considerable iis toxic effects.
OBJECTIVE: To determine cytotoxic effect of the methanolic extract from Morinda
citrifolia fruits in baby hamster kidney (BHK) cell line, African green monkey kidney
{Vero) cell line and Human hepatoma (Hep) cell line. METHOD: Cultured cells were
exposed to various concentrations of the extracts for periods of 24 hours. Mitomycin
C, a cytotoxic drug, was used as positive control. Cell viabilities were assessed by
MTT [3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide] assay. This
method is a simple assay to determine the viability/number of cells in culture, through
the formation of a colored product (in a mitochondria-dependent reaction) to which
the cell membrane is impermeable. The median lethal concentrations (LCsg) of
cytotoxic effect was calculated by linear regression analysis. RESULTS: Cytotoxic
changes exhibited after exposure to the extract were dose dependent. The extract
showed cytotoxicity to tested cells only at concentrations above 100 pg/mL LCsq of
the extract in BHK cell, Vero cell and Hep cell were found to be 2,500, 3,000 and
5,000 pg/mL, respectively. As compared to those of mitomycin C at concentration
0.5 pg/mL showed above 77 percent of cell death. CONCLUSIONS: These results
suggest that the methanolic extract of M. citrifolia fruits has a cytotoxic activity at
very high concentration in these tested cell lines as compared with those of mitomycin
C.
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P4 PSYCHOLOGICAL STRESS ALTERS THE EFFECTS OF ETHANOL
IN THE RAT SOCIAL INTERACTION TEST

Wongwitdecha N, Ngamnawakul B'2, Thaidee H', Soo-ampon 5!

! Department of Pharmacology, ’Department of Biology, IToxicology
Program, Faculty of Science, ! Institute of Science and Technology for
Research and Development, Mahidol University, THAILAND

Psychological stress from the early stage of life such as social isolation rearing
from weaning has been shown to change the behaviors of the adult animals and
modify the responsibility to many addictive agents (1-4). However, there is no report
concerning the effect of psychological stress on the behavioral effect of ethanol in the
social interaction test.

Objective: The purpose of the present experiments was to investigate the
effect psychological stress on the behavioral effect of ethanol in the rat social
interaction test.

Methods: Male Wistar rats were reared from weaning either singly (isolation
rearing) or in groups of five-six rats/cage (social rearing). Four weeks later, these rats
were tested for their sensitivity to ethanol using the social interaction test (3).

Results: In the rat social interaction test, the active social interaction behavior
of the saline-treated isolation rcared rats was not significantly difference from the
socially reared controls. However, the latencies of active social interaction of the
saline-treated isolation reared rats were significantly longer than the social reared rats
(P<0.05). The isolation reared rats were significantly more aggressive than the
socially reared rats (P<0.05). Systemic administration of ethanol (300 and 600 mg/kg
i.p.) to both isolation and socially reared rats, did not significantly alter the latencies
of active social interaction in the social reared rats (P>0.05),. but it produced a dose-
related decrease the latencies of active social interaction in the isolation reared rats,
Ethanol (300 and 600 mg/kg i.p.) significantly decreased the active social interaction
behavior in both isolation and socially reared rats compared with the saline treated
controls P<0.05). However, this effect was more pronounced in the socially reared
rats. Moreover, cthanol produced a dose-related antiaggressive effect in socially
reared rats as indicated by decrease the aggressive interaction time. This effect of
ethanol was not observed in the isolation reared rats.

Conclusion: The present results indicate that psychological stress alters the behavior
of the adult rats and the responsibility to ethanol, and decreases the antiaggressive
effect of ethanol. Future experiments will need to investigate the mechanism of action
of ethanol in isolation reared rats.

Keywords: Psychological stress, social interaction test, ethanol, rats

Reference

1. Thaidee H, Wongwitdecha N. Intern J Neuropsychopharmacol 2004;7
(Suppl 1) 5315,

2. Wongwitdecha N, Soo-ampon S, Yoopan N. Intern J Neuropsychopharmacol
2004;7(Suppl 1): S460.

3. Wongwitdecha N, Marsden CA. Behav Brain Res 1996,75:27-32.

4, Wongwitdecha N, Marsden CA. Eur J Pharmacol 1995;279:99-103.



48 Thai J Pharmacol

P5 AN IN VITRO TESTING OF ETHANOL EXTRACT OF PIPER
BETLE LEAVE AGAINST CAMPYLOBACTER JEJUNI
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! Faculty of Veterinary Medicine, Khon Kaen University, Khon Kaen 40002,
THAILAND

’F aculty of Veterinary Science, Mahidol University, Salaya, Phuttamonthon,
Nakhonpathom 73170, THAILAND

The antibacterial effect of ethanol extract of Piper betle (Piperaceae) was
tested against Campylobacter jejuni isolated from chicken fecal samples. E. coli
ATCC 25922 and gentamicin were used as standard strain and antibiotic, respectively.
Using the disk diffusion method, the results revealed the inhibitory effect of the plant
extract was concentration dependent and a prolonged storage of the extract
significantly increased the antibacterial activity. At the concentrations of 25-400
mg/ml of the extract and 50-800 [lg/ml of gentamicin, the clear zones indicating
growth inhibition of C. jejuni were 10-30 and 23-33 mm, respectively. E. coli
exhibited less susceptibility with inhibition zones of 0-17 mm for the plant extract and
19-25 mm for gentamicin. Based on the current findings, it can be concluded that the
crude extract of P. betle leaves is effective against C. jejuni, with less potency than
the standard antimicrobial drug gentamicin.
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P6 EFFICACY AND SAFETY OF GENTAMICIN ADJUSTED DOSE
BASE ON GESTATIONAL AGE IN THAI NEONATAL PATIENTS

Juntarakana S', Tantiprabha W, Chotinaruemol S2, Rojanasthien N

!Department of Pharmacology, °Department of Pediatrics, Faculty of
Medicine, Chiang Mai University, Chiang Mai 50200, Thailand

Background/Objective: There is no uniformity in the current recommendations
of gentamicin dosing regimen in neonates. The regimen from Neofax 2002 guideline
suggests a higher dose but extended dosing interval base on gestational age. This
study aimed to determine the efficacy, safety of a new dosage regimen of gentamicin
adjusted dose based on Neofax guideline.

Patients and methods: Neonates with normal renal function and diagnosed of
suspected bacterial infection were enrolled. Gentamicin were administered; 5 mg/kg
every 48 hr, 4.5 mg/kg every 48 hr, 4 mg/kg every 36 hr and 4 mg/kg every 24 hr for
neonates with GA < 29 weeks, 30-33 weeks, 34-37 weeks and > 38 weeks,
respectively (slow IV infusion via syringe pump over 30 minutes). The peak and
trough levels were used to evaluate the efficacy and the safety. The Eeak were drawn
within 30 minutes after the end of TV infusion of the 1%, 3 and 6™ dose, while the
trough were drawn 30 minutes before the 3™ and 6™ dose.

Results: Initial peak levels of 47 of 48 patients achieved therapeuiic range of
4-12 ug/ml while 1 patient (GA <29 weeks) had slightly higher peak of 12.21 ug/ml.
Similarly, the maintenance peak levels of 38/40 neonates who received the 3% dose,
were within the satisfactory therapeutic range, however, 2 patients with GA of < 29
weeks and 30-33 weeks had slightly higher peak of 13.00 and 12.20 ug/ml,
respectively. Maintenance peak levels after the 6™ dose obtained from 15 neonates
with GA of 34-37 weeks and > 38 weeks were within the therapeutic range. Trough
levels before the 3™ and 6™ doses were within safety range of < 2ug/ml. Serum
creatinine values of neonates with GA of < 29 weeks and 30-33 weeks were higher
than normal range and were declined after the first 5 days of therapy. Creatinine
values of neonates with GA of 34-37 weeks and > 38 weeks were higher than the
normal range and were declined to the normal range within 3 days. Increase in GA
resulted in an increase in gentamicin clearance, corresponded to a decrease in its half-
life. Apparent volume of distribution (Vd) of neonates with GA of < 29 weeks were
not significant difference from neonates with GA of 30-33 weeks and 34-37 weeks.
Neonates with GA of > 38 weeks had significantly higher Vd than other groups.
Gestational age, birth weight and body surface area had positive correlations with the
elimination rate constant, clearance and Vd but a negative correlation with half-life.
Since the peak and trough levels of neonates receiving the dose of gentamicin in this
study were within the therapeutic and safety range, we concluded that the dosage
regimen of Neofax guideline was appropriated for Thai neonates.

Acknowledgement: This study was supported by the Faculty of Medicine Endowment
Fund for Research, Chiang Mai University and was submitted to the Graduate School
in partial fulfillment of the requirements for the degree of Master of Science in
pharmacology.
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P7 THE COMPARATIVE LOADING-DOSE PHARMACOKINETIC
STUDY OF IMMEDIATE- AND MODIFIED-RELEASE PHENYTOIN
CAPSULES
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' Department of Pharmacology, Faculty of Medicine Chiang Mai University,
Chiang Mai, Thailand.
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The objective of this study was to compare the pharmacokinetics and
bioavailability of immediate-release (Ditoin®) with modified-release phenytoin
capsules (Dilantin Kapseals®) after loading-dose in healthy Thai male volunteers.
Sixteen volunteers were given a loading dose of approximately 15 mg/kg Ditoin® and
Dilantin Kapseals®. After dose administration, serial blood samples were collected
over a period of 36 hr. Plasma phenytoin concentrations were determined by HPLC, It
was found that Ditoin® could reach plasma therapeutic levels of 10 ug/ml in 9
volunteers (64.29%), while Dilantin Kapseals® raised plasma phenytoin levels to
therapeutic level in only 5 volunteers (35.71%). In addition, the mean time to reach
the therapeutic level for Ditoin® was significantly faster than those of Dilantin
Kapseals®. Moreover, the duration of sustained plasma therapeutic level for Ditoin®
was longer than those of Dilantin Kapseals®. It was concluded that Ditoin® was a
preferred preparation for loading dose administration.

Key words: phenytoin, bioavailability, pharmacokinetics, immediate-release,
modified-release
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P8 BIOEQUIVALENCE STUDY OF CEFOPERAZQONE AND
SULBACTAM INTRAMUSCULAR INJECTION
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The objective of this study is to perform a bioequivalence study of
cefoperazone and sulbactam between Sulcef® injection (Siam Pharmaceutical Co.

Ltd., Thailand) and Sulperazone® injection (Pfizer), the innocator product. The

study was performed in 24 Thai healthy male volunteers who intramuscularly
received a single dose of 1.0 g cefoperazone and sulbactam injection (0.5 g of
cefoperazone and 0.5 g of sulbactam). Double blind randomized cross-over design
was used. Blood samples were collected before and after intramuscular injection for
12 hours and determined for cefoperazone and sulbactam plasma concentration by
validated HPLC methods. (Accuracy, Precision, Specificity, %Recovery, Linearity,
Stability)

When statistics were tested as stated in USP 28 guideline for bioequivalence
study, US- FDA guideline 2004 and validated HPLC methods: 90% confidence
interval of the log of ratio of either Cyax o AUC 4 or AUC;, of both cefoperazone
and sulbactam between Sulcef® and Sulperazone” injection were within the range of
0.80-1.25. Therefore, it can be indicated that the 1.0 g cefoperazone and sulbactam
injection of Sulcef® and Sulperazone® used in this study are bioequivalent.
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Introduction: Permanent occlusion of bilateral common carotid arteries in rats
(2VO) is a useful model for studying of ischemic-induced dementia. Alzheimer’s
disease (AD) is one of the most common types of dementia. AD and demented
patients exhibit common pathophysiology and symptoms. Since a number of proteins
have been found to be involved in the AD therefore similar alteration may be
observed in ischemic-induced dementia.

Objective: This study aimed to investigate the expression of AD-related
mRNAs in ischemic rat. The mRNAs studied were acetylcholinesterase (AChL),
beta-amyloid precursor protein (APP), cyclooxygenase-2 (COX-2), alpha7 nicotinic
acetylcholine receptor (alpha7 nAChR) and gamma-secretase mRINAs.

Methods: Common carotid arteries of male Wistar rats (14 wk) were occluded
under pentobarbital anesthesia (2VO rats). The animals were sacrificed at the day 2,
4,7,14, 35 and 112. Whole brain was removed and used for RNA isolation. Reverse
transcription - Polymerase chain reaction (RT-PCR) was employed to synthesize
c¢DNA. Several primers had been designed to specifically detect AChE, APP, COX-2,
alpha7 nAChR and gamma-secretase mRNA expressions. The PCR products were
resolved by polyacrylamide gel electrophoresis and stained with ethidium bromide.

Result and discussion: At day 2 after the operation, the 2VO and SHAM rats
similarly expressed AChE, APP, COX-2, alpha7 nAChR and gamma-secretase
mRNAs. 2VO rats, at day 4, significantly expressed greater amount of APP, alpha7
nAChR and secretase mRNAs than the sham (P < 0.05). The AChE mRNA level
tended to be decreased after 35 days and lasted until 112 days in 2VO rats. However,
the expression of COX-2 mRNA was not altered at all periods. This indicates that the
expression of AD-related genes can be detected in ischemic-induced dementia rats. It
also suggests that the 2VO model may be partly used as a model to screen for new
compounds that have potentials in the treatment of AD.
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Background: Elacocarpus grandiflorus is a tree in the Elaeocarpaceae family.
It possesses a number of pharmacological activities such as antibacterial, anti-diuretic
and antiviral. Tannin and geraniin have been reported as the major components of
this plant. People who are living in the Poi Waterfall area in Phitsanulok have been
traditionally using decoction of E. grandiflorus twig, fruit and leave to treat diabetes.
Very few studies on pharmacological activity of E. grandiflorus have been performed.

Objective: To determine antioxidative effect, active compounds and
fingerprint of E. grandiflorus.

Methods: Leave, twig and fruit of E. grandiflorus were extracted with distilled
water and then freeze-dried to fine powder. The powders were analyzed for active
compounds and fingerprint by TLC and HPLC methods, respectively. Borntrdger’
test and modified Borntriger’s test were used to determine anthraquinones. A
reaction of sample with proteins was used to detect tannins. The extracts were spotted
onto layers of silica gel. The TLC plate was eluted with butan-1-ol:acetic acid:water
(4:1:5). The plate was sprayed with anisaldehyde and then heated at 105°C for 5 min,
HPLC was performed using a column (C18, 150x4.60 mm, Luna) with a mobile phase
consisting of 0.1 KH;PO4-H3PO4 pH3.5:MeOH (98:2) at a flow rate of 1.0 ml/min.
The photo diode array detector wavelength was 215 nm. The antioxidative effect was
examined by DPPH assay.

Results and Discussion: The TLC and HPLC assay revealed that these three
different parts possess similar active compounds. The chromatograms of TLC
developed with the anisaldehyde reagents exhibited blue or purple spots indicating the
existence of phenol compounds. Hydrolysable tannin and anthraquinone were also
detected. The results from DPPH assay reveal antioxidative activities of the extracts
in dose-dependent manners (10, 20 and 30 ppm). The extracts from the leave and the
fruit exhibited the highest and the lowest antioxidative activity, respectively. It can be
concluded that E. grandiflorus possesses antioxidative activity of which may be
responsible by the tannin component.
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P11 EFFECTS OF QUERCETIN AND NARINGENIN ON
CONTRACTILITY OF ISOLATED RATS THORACIC AORTA

Yatmark P', Dhumma-upakorn P?, J ianmongkol §?

'Inter- -Departmental Program in Pharmacology, Graduate School,
Chulalongkorn University,

Department of Pharmacology, Faculty of Pharmaceutical sciences,
Chulalongkorn University.

Quercetin and naringenin are the flavonoids found in various types of plants
and plant products. Recently, quercetin present in dietary supplements. Flavonoids
are known to associated with decreased risk of cardiovascular heart disease (CHD).
In this study, the effects of quercetin and naringenin on contractility of isolated rats
thoracic aorta in the absence of endothelium were investigated. The thoracic aortic
strips were isolated from male Wistar rats (250-300 g) , denuded the endothelium
layer and the contractility responses were measured isometrically. Our results showed
that quercetin (50 #M-1 mM) and naringenin (50 yM -3 mM) significantly inhibited
the contraction induced by phenylephrine (PE 10 M) and KCI 40 mM. In addition,
both quercetin and naringenin (500 M) s;gmﬁcantly inhibited the contraction
induced by phenylephrine ( PE 10 7 M) in Ca %" free Krebs-Henseleit solution.
Quercetin (500 M), but not narmgemn (500 uM), significantly inhibited the
contraction induced by caffeine 10 M. Furthermore, quercetin and naringenin (500
#M) suppressed an increase in the restmg tone in aorta (IRT) as well as suppressed
CaCl, ~induced contraction in high K¥,Ca?" free solution.

In conclusion , quercetin and naringenin may affect vascular contractility
mvolvmg several mechanisms. Ones of the mechanisms may involve the interference
on Ca’" entry into smooth muscle cells and intracellular Ca 2" mobilization.

Key Words: Quercetin, naringenin, calcium, vascular smooth muscle
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P12 CYTOTOXICITY OF STEPHANIA VENOSA TUBER EXTRACTS ON
HUMAN PBMCs

Kheiawsawang Ml, Sueblinvong T?, Leewanich P?, Cheepsunthorn P’
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"Department  of Pharmacology, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand.

Department of Biochemistry, Faculty of Medicine, Chulalongkorn University,
Bangkok, Thailand.

*Department of Pharmacology, Faculty of Medicine, Srinakharinwirol
University, Bangkok, Thailand.

‘Department of Anatomy, Faculty of Medicine, Chulalongkorn University,
Bangkok, Thailand.

S Department of Chemistry, Faculty of Science, Srinakharinwirot University,
Bangkok, Thailand.

This study aimed to compare cytotoxic activities of the water and the ethanol
extracts of Stephania venosa tuber, which has been used for many medicinal purposes
as well as cancer by boiling in water or soaking in alcohol. Both extracts significantly
exhibited cytotoxic effects on human peripheral blood mononuclear cells (PBMCs) in
a dose-dependent manner. The concentration at 50% inhibition (ICsq) of the water and
the ethanol extracts were 200 and 40 Og/ml, respectively, as determined by
AlamarBlue reduction assay. This result was further confirmed by trypan blue dye
exclusion assay. Thus, the ethanol extract was more potent than the water extract. The
antiproliferative activities on mitogen-stimulated PBMCs were also compared
between both extracts using MTT assay. The ethanol extract was more polent than the
water extract in inhibiting phytohemagglutinin-, pokeweed mitogen-, and
Staphylococcus protein A-stimulated PBMCs proliferation. The mitogen-activated
cell proliferation was decreased more than 50% after being treated with both extracts
at their 1ICsy’s. The extract-induced apoptosis was also investigated by fluorescence
activated cell sorting (FACS) using annexin V and propidium iodide staining. Both
extracts significantly induced apoptosis cell death in PBMCs. The ethanol extract had
higher potency than the water extract. These results suggested that S. venosa tuber
may possess anticancer action through its cytotoxicity, antiproliferation, and apoptosis
induction. Furthermore, the ethanolic soaking solution of S. verosa appears to be
more potent than the boiling water preperation when it was used as antitumor remedy.
The caution should be addressed when it was prescribed in traditional medicine.

Keyword: Stephania venosa, PBMC, cytotoxicity, proliferation, apoptosis
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P13 EFFECTS OF HIBISCUS SABDARIFFA EXTRACT ON CLINICAL
BLOOD CHEMISTRY IN RATS

Prommetta P', Phivthong-ngam L?, Chaichantipyuth C', Niwattisaiwong N',
Lawanprasert S

! Faculty of Pharmaceutical Science, Chulalongkorn University, *Faculty of
Medicine, Srinakharinwirot University, Bangkok , Thailand.

Hibiscus sabdariffa Linn. has been reported to have a broad range of
therapeutic effects. This study examined effects of H. sabdariffa aqueous extract on
clinical blood chemistry and hematology. Thirty male Wistar rats were randomly
divided into 3 treatment groups. Each group comprised 10 rats. Rats in the first group
were given distilled water 1 ml/kg/day orally for 30 days, serving as a control groups.
The other two groups of rats were given H. sabdariffa aqueous extract orally at
dosage of 250 and 1000 mg/kg/day for 30 days. During the treatment period, body
weight was recorded every week, food and water consumptions were recorded at
every five days. At the end of the treatment period rats were anesthesized. Blood was
collected by heart puncture and serum was prepared for measuring hematology and
clinical blood chemistry (hematocrit (Het), hemoglobin (Hb), RBC count, mean
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC), RBC morphology, platelet count, white blood
cell (WBC) count and % differential WBCs; aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phosphatase (ALP), total bilirubin, direct
bilirubin, total protein, albumin, globulin, blood urea nitrogen (BUN), serum
creatinine (SCr), ghucose, uric acid, total cholesterol, triglyceride (TG), high density
lipoprotein-cholesterol (HDL-C), low density lipoprotein-cholestero] (LDL-C),
sodium, potassium, calcium and chloride), respectively. The results showed that, rats
received both dosage regimens demonstrated no changes of clinical blood chemistry
and hematology. These results suggested that H sabdariffa extract no effect on
several important organs/systems such as liver, kidney, blood system, electrolytes as
well as lipid and carbohydrate metabolism.
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P14 EFFECTS OF ORTHOSIPHON GLANDIFLORUS WATER EXTRACT
ON CLINICAL BLOOD CHEMISTRY IN RATS

Chaivo T', Niwattisaiwong N', Phivthong-ngam L2, Chaichantipyuth C',
Lawanprasert S’

!Faculty of Pharmaceutical Science, Chulalongkorn University, *Faculty of
Medicine, Srinakharinwirot University, Bangkok , Thailand

Orthosiphon glandiflorus Bold. is commonly called in Thai as “Yaa nuat
maeo”. O. grandiflorus has been used traditionally as a remedy used of diuretic and
treatment of urinary stone disease. This study examined subacute effects of
O. grandiflorus water extract on clinical blood chemistry and hematology were
investigated in male Wistar rats. Thirty rats were randomly divided into three
treatment groups, ten in each group. Rats in the first group were given distilled water
1 ml/kg/day serving as a control group. The other two groups of rats were given O.
grandiflorus water extract at dosages of 0.96 and 4.80 g/kg/day. Each group were
administered orally for 30 consecutive days. During the treatment period, body weight
was recorded every week. At the end of the treatment, rats were anesthesized. Blood
samples were collected by heart puncture and serum samples were prepared for
measuring hematology and clinical blood chemistry, respectively. The results showed
that body weight gain of rats given O. grandiflorus water extract at dose of 4.80
g’kg/day was significantly lower than those in the control group. There was no
significant difference of clinical blood chemistry and hematology such as hematocrit,
hemoglobin, platelet count, white blood cell count, red blood cell count, red blood cell
indices (mean corpuscular volume, mean corpuscular hemoglobin and mean
corpuscular hemoglobin concentration), red blood cell morphology, alanine
aminotransferase, aspartate aminotransferase, alkaline phosphatase, total bilirubin,
direct bilirubin, serum creatinine, total cholesterol, triglyceride, low density
lipoprotein-cholesterol, high density lipoprotein-cholestero!, glucose, uric acid and
electrolytes (such as sodium, chloride and calcium).

O. grandiflorus water extract at the dose of 4.80 g/kg/day caused a significant
increase of blood urea nitrogen and potassium. In addition, a significant increase of
polymorphonuclear but decrease of lymphocyte were found in rats given O.
grandiflorus water extract at

4.80 g/kg/day as compared to the control rats. This results illustrated that O.
glandiflorus water extract did not effect on liver as well as lipid and carbohydrate
metabolism while

O. glandiflorus water extract at high dose may be effect on kidney. Thus,
histopathological examination of O. grandiflorus water extract on kidney were
suggested.

Key word: Orthosiphon glandiflorus and clinical blood chemistry
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P15 EFFECTS OF CURCUMA COMOSA EXTRACT ON CLINICAL
BLOOD CHEMISTRY IN RATS

Suknoy W!, Srichairat $?, Phivthong-ngam L2 Chaichantipyuth Ct,
Niwattisaiwong N, Lawanprasert S*

' Inter-Department of Pharmacology, Chulalonglkorn University, *Faculty of
Veterinary Sciences, Chulalongkorn University, 3Faculty of Medicine,
Srinakharinwirot University, *Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Bangkok Thailand

Curcuma comosa Roxb. (Waan chak mod look) rhizome has been used
traditionally for abnormal symptoms of uterus. In this study, rhizome of C. comosa
was extracted with 95% ethanol and effects of the extract on clinical blood chemistry
(aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline
phosphatase (ALP), total bilirubin, direct bilirubin, total protein, albumin, globulin,
blood urea nitrogen (BUN), serum creatinine (SCr), glucose, total cholesterol,
triglyceride (TG), high density lipoprotein-cholesterol (HDL-C), low density
lipoprotein-cholesterol (LDL-C), sodium, potassium, calcium, chloride, estrogen,
follicle stimulating hormone (FSH) and luteinizing hormone ([LH)) and hematology
(hematocrit (Het), hemoglobin (Hb), RBC count, mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration
(MCHC), RBC morphology, platelet count, white blood cell (WBC) count and %
differential WBCs) were also determined. Forty Wistar rats were randomly divided
into 4 groups of10 rats each. The experimental groups were received the extract orally
at dosages of 100, 250 and 500 mg/kg/day respectively whereas rats in the control
group were given corn oil at 1 ml/kg/day for 30 consecutive days. The results showed
that extract did not affect body weight, food and water consumption of the rats. Serum
alkaline phosphatase and potassium levels were significantly increased in rats
receiving the 500 mg/kg/day of the extract. Estradiol concentrations of rats receiving
the extract at the doses of 250 and 500 mg/kg/day were significantly higher than those
of the control. Likewise, no effects of C. comosa extract were observed on several
hematological parameters.
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P16 ANALGESIC EFFECTS OF THE ETHANGLIC EXTRACT FROM
CISSUS QUADRANGULARIS DRIED STEM

Vudhironarit §', Ruangrungsi N?, Chaiyakul P!

"Department of Pharmacology, ° Depariment of Pharmacognosy, Faculty of
Pharmaceutical Sciences, Chulalongkorn University, Bangkok 10330,
Thailand

Cissus quadrangularis Linn., known locally as "Phet-Cha-Sung-Khat", is a
plant in family Vitaceae. It has been considered to be a folk medicine for bone healing
and antihemorrhoid. In these studies, we initially examined the analgesic property of
a range of the ethanolic extract of C. quadrangularis dried stem (CQ) doses in the
mouse hot-plate test. Hot-plate latencies (cut-off 45 sec) were determined in male ICR
mice prior to the i.p. administration of 0.9% normal saline solution (NSS), morphine
(MO: 10 mg/kg), acetylsalicylic acid (ASA: 150 mg/kg) or various doses of CQ
(43.75-700 mg/kg). Hot-plate latencies were subsequently determined at 15, 30, 45,
60, 90, 120 and 240 min. The mean percent maximum possible effect (%MPE) was
calculated and used in the determination of the area of analgesia (Y%eMPE-min). Study
then was performed in mouse tail-flick test. Tail-flick latencies (cut-off 4 sec) were
determined in male ICR mice prior to the i.p. administration of NSS, MO (10 mg/kg),
ASA (150 mg/kg) or various doses of CQ (43.75- 700 mg/kg). Tail-flick latencies
were subsequencely determined at 7 time intervals. CQ in doses of 87.5 mg/kg and
higher produced a significant dose-related analgesic response in both hot-plate and
tail-flick analgesia assays. CQ (175-700 mg/kg) produced analgesic response that was
naltrexone-sensitive suggesting opioid-mediated mechanism. The results demonstrate
that the ethanolic extract of C. quadrangularis dried stem produced analgesic effect
that was dose-dependent in hot-plate and tail-flick analgesic testing models and
mechanism of action seems to be related to opioid receptor.

Key words: ethanolic extract, Cissus quadrangularis, analgesic
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P17 UDP-GLUCURONOSYL-TRANSFERASE 1AI1POLYMORPHISMS
(UGT1A1*28) IN THAI B-THALASSEMIA/HB E AND HEALTHY
VOLUNTEERS: RELATIONSHIPS TO JAUNDICE AND
GALLSTONE FORMATION

Tankanitlert J 1’2, Howard T4, Phumala Morales N', Sanvarinda Y!,
Fucharoen P3, Ware RE* , Fucharoen §° , Chantharaksri U'

! Department of Pharmacology, Faculty of Science, Mahidol University,
Thailand,
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SThalassemia Research Center, Institute of Science and Technology for
Research and Development, Mahidol University, Thailand,

4Department of Pediatrics /Hematology/Oncology, Duke University, USA

The UDP-glucuronosyltransferases (UGTs) are important Phase I
metabolizing enzymes. These enzymes play a critical role in hepatic metabolism of a
variety of endogenous and exogenous compounds, including bilirubin steriods and
drugs. Genetic polymorphisms or variants of different isoforms may be associated
with disease states or even abnormal drug metabolism. A promoter polymorphism of
UGT1A1 (UGT1A1*28) is associated with Gilbert’s Syndrome, a deficiency in
bilirubin  glucuronidation leading to mild hyperbilirubinemia.  Chronic
hyperbilirubinemia and gallstone are wunusually common in people with
thalassemia/Hb E. To determine whether this has a genetic basis in this population we
compared the bilirubin levels and frequency of gallstones in both thalassemic and
normal subjects with different alleles of the UGT1Al1 promoter gene. This
communication describes data on genetic UGT1A polymorphisms in 330 Thai B-
thalassemia/HbE and 42 normal subjects. Genomic DNA was obtained by standard
methods from peripheral blood leukocytes. The (TA)n promoter polymorphism of
UGT1A1 was analyzed by size using an ABI 310® genetic analyzer. The frequencies
of the 6/6, 6/7, and 7/7 UGT1Al promoter genotypes in thalassemic subjects were
0.72, 0.25, and 0.02, while the frequencies in normal subjects were 0.69, 0.31, and
0.0, respectively. Each of the polymorphism of UGT1A1 were separately tested for
agreement with assumption of Hardy-Weinberg equilibrium. There was a significantly
higher total bilirubin level in those with the 7/7 and 6/7 genotype compared with 6/6
genotype (p= 0.02 and p= 0.03). But no significant difference was found between
total bilirubin level of patients with 6/7 and 7/7 genotype (p=0.07). The decrease of
the ratio of direct bilirubin to total bilirubin affected by genetic of UGT1A] were
higher in normal subjects than in thalassemia. The patients with 7/7 genotype
appeared more prone to gallstone formation (100%) than- those with 6/7 (47%) and
6/6 (41%) genotype. These results suggested that genetic polymorphisms in the key
UGT1A enzyme family influence on serum bilirubin level in both groups of subjects.
However the high incidence of gallstones in patients with 6/7 and 6/6 genotypes could
be caused by other factor such as other site of mutation, food, environmental factors
or pathophysiology in the patients.
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P18 CONTINUQUS TRACKING TASK (CTT): THE RELATIONSHIP OF
TIME ON TASK TO THE EFFECTS OF SEDATIVE DRUGS
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! Department of Pharmacology, Faculty of Science, Mahidol University,
Bangkok, Thailand,
‘HPRU Medical Research Centre, University of Surrey, Guildford, UK

The continuous tracking task (CTT) is a psychomotor task assessing
sensorimotor coordination and divided attention. CTT tasks have been shown to be
sensitive to the impairing effects of psychoactive drugs and are often used in studies
assessing behaviour following drug administration. The aim of this retrospective
study was to investigate the relationship between test duration (7.5 or 10 min) and
CTT performance following administration of alprazolam, lorazepam, promethazine
and placebo. The results showed that alprazolam, lorazepam, and promethazine
impaired performance on the CTT at 7.5 min and that a plateau was reached by 10
min for promethazine. In contrast, following placebo, performance on the CTT was
stable at 7.5 min but had deteriorated by 10 min. These data suggest that performance
on CTT tasks should take account of “time-on-task” as this appears to separate out
drug induced impairment from task fatigue.
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P19 MODIFICATION OF PARAOXONASE AND PLATELET-
ACTIVATING FACTOR ACETYLHYDROLASE ACTIVITIES IN
HEMIN-INDUCED LIPOPROTEIN OXIDATION

Wongroganawong D, Chalermchoung C, Unchern 8, Chantharaksri U,
Phumala Morales N.

Department of Pharmacology, Faculty of Science, Mahidol University,
Bangkok 10400.

Paraoxonase (PON) and platelet-activating factor acetylhydrolase (PAF-AH)
are antioxidant enzymes associated with the HDL particle. Their functions are known
to protect lipoproteins from oxidative modification. PON activity has been showed to
be modified in oxidized HDL and in oxidative related diseases such as
atherosclerosis. Although PAF-AH activity has been also reported to be modified in
several diseases, there was no evidence related to the oxidative stress conditions.
Hemin, a degradative product of hemoglobin, has been reported as a potent oxidative
inducer of lipoproteins in vitro. It has become a prime suspect to be responsible for
lipoprotein oxidation in thalassemic patients because of its high concentration in the
serum of patients. This study was, therefore, aimed to study kinetic of hemin induced
oxidation of lipoproteins on the modification of PON (in HDL) and PAF-AH (in LDL
and HDL) activities. The results clearly demonstrated that PON was more susceptible
to hemin-induced oxidative stress than PAF-AH. In HDL, PON activity was rapidly
decreased within 1 hr after incubation with hemin. The activity of PON was
continuously decreased. Its activity was remained only 30 % after 10 hr of the
incubation. On the other hand, PAF-AH activity was unchanged in HDL but only
slightly reduced in LDL, about 20% after 10 hr of the incubation. Qur results
suggested that the loss of PON activity in hemin induced HDL oxidation may be
relevant in vivo and could have an impact in thalassemia.
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P26 INVIVO PHENOTYPING OF CYPZAG IN THAIS: COUMARIN VS
NICOTINE
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The association between the distribution characteristics of CYP2A6 catalytic
activities towards coumarin and nicotine was analyzed in 120 apparently healthy That
volunteers. The probe drugs were given sequentially in the same subject with an
approximate interval of one week. Urinary 7-hydroxycoumarin, plasma cotinine, and
plasma nicotine were measured using HPLC assay. Genotyping for CYP246 gene of
the subjects was also performed. The disiribution of 7-OHC excreted in the
subsequent 8-hr urine (0.03 — 15 mg) after a single oral administration of 15 mg
coumarin (Venalot®) and cotinine/nicotine ratio of the plasma concentrations (0.00 —
13.48) 2 hr after chewing a piece of nicotine chewing gum containing 2 mg nicotine
(Nicorette™) showed clearly bimodality. However, the probit plot of cotinine/nicotine
ratio in the plasma showed the higher number of apparent poor metabolizers (PM), in
comparison to that of 7-OHC excreted in the wvrine. Despite the discordance in the
number of PM subjects, a correlation between the in vivo dispositions of coumarin
and nicotine was extremely closed (R = 0.92). No statistically significant difference in
the CYP2A6 activities between male and female subjects was found. The results
confirm that phenotyping of CYP2A6 using coumarin and that using nicotine are not
metabolically equivalent. Ten subjects with known CYP246 genotypes were given a
tablet of 15 mg coumarin again. Liver function test was investigated just before and
24 hr after the coumarin administration. The results showed that coumarin at the
challenging dose did not disturb the liver function even in the three subjects
genotyped as CYP246%4/%4. Since the approximate half life of coumarin in human is
only 2 hr, the probe drugs, therefore, could be theoretically given within two days
consecutively. Even though both coumarin and nicotine can be clinically used as
probe drugs in routine testing for CYP2A6 phenotype, our results indicate that giving
coumarin and nicotine sequentially to the same subject is a better protocol for a
precise CYP2A6 phenotyping.
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P21 ANTIEMETIC EFFECT OF YAHOM EXTRACTS IN BOGS
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Institute, Thai Red Cross Soceity

Effects of three Yahom extracts were investigated for antiemetic activity
against emesis induced by orally given of 150 mg tartar emetic or subcutaneously
injected of 0.083 mg/kg apomorphine in healthy mongrel dogs. The extract of
Intarajuk at the doses of 112.3, 224.6 and 449.2 mg p.o. exhibited significant
protection while the extracts of Nawakote and Prasaatthong at the equivalent doses
were not significant effective against tartar emetic-induced emesis. The antiemetic
effect of Intarajuk at the doses of 112.3 and 224.6 mg were comparable to the effect
of 10-20 mg metoclopramide, a Dy-receptor antagomst, whereas Intarajuk extract at
the dose of 449.2 mg showed 100% inhibition of emesis. All Yahom extracts were
ineffective against apomorphine-induced emesis. However the extracts of Intarajuk
and Nawakote attenuated the severity of apomorphine-induced emesis.
Metoclopramide but not ondansitron, an 5-HTs-receptor antagonist, exhibited
significant inhibition of apomorphine-induced emesis. The results suggested that the
extracts of Yahom, particularly Intarajuk could be the effective antiemetic.The
mechanism of antiemetic effect possibly involved Dj-receptor, 5-HTs-receptor, H;-
receptor, or M-receptor, further study is needed. Preclinical study of toxicity was
suggested to confirm the safety of Yahom extracts before clinical investigation will
be conducted.

Key words: Yahom extract, antiemetic, metoclopramide
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