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Tnasnsilanaddmanuelin msusiazeilafoongns Fadwninsmnesaniogns
FnsSadaenalniuAns19iy (Reddy et dl., 2003) ANNMTANEIMINIZUIAINEER T
Windrnafudssnmuawinafifidn walli dauszsyflesneg Windoulsznny sewumiRnnsed
PoINsSen WaaRaWNT NTTiWIzemns a1 @ mgjuaslinseuazidintiouas adaelsn
msfBunasadyanfemaiuasimn Hulsansasrddnudn wudas (s
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oAt NnSs THud @sngs isothiocyanate Ainutuinwannenand uenlad
fnnazien  aangulwdiiues  (polyphenols) fiwulufiwmanusfin 1ww  widen TN
HARSUAAINGMABfiS genistein usy daidzein Wndaulsrnaundnasgasangliinisnd
nsifenssudusLasdnInIseganuadIRangnuiand (Wang HK, 2000; Jolly CA,
2005) Bsnramasaugnafunniidmingudsesinnisnaseunisiiviudemadnselu
vaaanAsed Sudidnnanimaseulmasanaaasenaarilndidesiuniamasauluienie
anell udaseERAHnIInAsaLRIY bicassay quideline Tunanamaaswil Wuntmaseu
gniidioedin swnaovinlfetnesanids gadsinystinausstianstunmaseulBunnies
s i nadinandsnainidansaadassiniton emdetiaqmd
aafaRafhinlunasaumenaiiuaadimasssdasnnezinnisirnstsiaonmdu
AusaraduzShmananaans  wiiwanimaseulimaeaasesa: WA RwinaaNe
danalusuneendulliudaadumsell  edlafinunisinnisiadmsedluasanasns
ylFatnesanda sulsznadipanduasUSinmaaadiandteundt Seieaniiitdanges
JaskuitenT¥tueunndellagiin . msadnfiuansniinfusiomadundienifnem
dauazvinnsaiauengilFasddnyifinasinivderaduzswaudardausin
(fraction) mﬁﬁﬂmﬁf%/ﬂm'i@@ﬂqw‘%@"mmﬂﬁmzt,%\amﬂm‘sﬁﬁmﬂﬁmﬂﬂmﬁumﬁoLwi\wm@
anFgauanilFiEulnsensiousitaet a.1950 Taswudnitendn 2,000 a@d g
Anunlaanisdnnsasdaamnaiiniusarnaduzde Taelfuffuendousineg aaefiy wu
wan Tu 910 usin eanendu @uﬂszﬁaﬁquﬂ’uﬂ?ﬁﬁﬂy’ﬁé‘:’ﬂﬁ%ﬂfﬁﬂ 30,000 AU3AUAL
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u5san @ mjuaz(dns9 (colorectal carcinoma) tiunzSaAIWLHINNINFTNSULRZANA
NN finduannradfayrian fudsu] ssuanedyRaunfiaulianunsaauau

agnsnisnziea [§gjuazlinsedabidiimsuwisn  winwudifgenny  Aiflusein

2 ol o

papuasufunnde §ifinned#inaudsiesfiaoandemnnndemlnd §asuemmi
amnsiifidletinefarfiaudsnfntuainanadiugiidmndedn Enguaclingg
finennaiasulamgangdinenesadadland [FunaifinsudednRaduia
\i1 adenomatous polyp usznatsiugaduzsalussazinaisiant (adenoma-carcinoma
sequence) TasnsruaunsiasuulassandadlenlafinaundiindunziSeiinaeinaoiy
AnUnfirasiusziiaoncogenes) uarBiunmiieesn (tumor suppressor genes) G RRE
apnshunsdgen@sdmn 5 sefiliinnsdmanumaseuaseiinivsiemad

uarnafusanistanrresraduniedn @vguasidnsalsznausias
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Fefnenenand Citrus hystrix DC.

Faweq C. echinata St.Lag., C. latipes Hook.f. & Thoms., C. papidia Miq.

nzngminligusin galszinm 2-8 wes Tuuszeenafenzun Tugddeniinas
A% 2.5-5 1oufiuns 819 3-8 amfiims dludasurnavgwindalu Murakami uas
Ay (1995)  [AvinnsuenariauasAnenlassaduansdrdgannlunengs  wuansngs
glyceroglycolipid 2 %@ Am 1,2-di- O-Ol-linolenoyl-2-0- ﬁ—golactopyronosyl~sn~g|ycerol WA
1—O~OL—Imolenoyl~2~O—polmitoy!—3—O—,B—gaIoctopyranosyl—sn—glycerol %@ﬂ’}‘iﬁg\mm?jﬂmﬁ
Sudantanenzsafianaaaudaamaila tumor promoter-induced Esptein-Barr virus (EBV)

activation TAeifiAT 1Cs, fndnEnTtasiunnsanIEnene O-linoleic acid, B-carotein 3B
(-)-epigallocatechin  gallate fiovinnnsRnendusaliy IR mouse  skin ﬁgﬂﬂﬁ:&;u@iw
dimethylbenz[(]anthracene (DMBA) uar 12-O-tetradecanoylphorbol 13-acetate (TPA) ®13
1,2—di—O—OL-|inolenoyI—2—O—ﬂ-galactopyronosyl-sn—glycerol mewﬂqwéﬁ’mmﬁﬁ@mﬁd
Tumnafisinndn Ot-linoleic acid 10 win uazTuil A./.1999 TinAdenguiReailEinisuen
& bergamottin AINNAIBINENGA waRiNNMsANENsudinsasaalumsnaanlsd (it
oxide, NO) 91N URAUNALATWAIS RAW 264.7 ﬁgﬂﬂﬁzc{mc’v’m lipopolysaccharide (LPS) u@y
interferon-Y (INF-Y) w1 bergamottin awnsnduantasdnslusdneensdanadunn
TasWae RAW 264.7 T5ft ICs, = 14 UM Ls‘jﬂm%ﬂmﬁﬁuﬁumimmgm N-(iminoethyl)~L-

=4

ornithine (L-NIO) ViNﬂ'ﬂ ICs0 = 7.9 pM Tﬂﬂﬁ‘ oxypeuedanin LR 5—[(6',7'~dihydro><y—5',7'—



dimethyl-2-octenyljoxylpsoralen @afiuansfifilaseadrolndideady bergamottin uduansta

s <4 . . A £ o ‘ 5 t .
NWLNEN side-chain HOVTANNAIININII bergamottin {10

Fula

FeAnenanans Citrus maximar Merr.

%'@ﬁm Aurantium maximum Burm. Ex Rumph., C. aurantium L. var. grandis L.,
C. decumana Linn., C. grandis (L.) Osbeck,

Adaduliduhumnmintemnanans dufifiseuagfion  Avewiumion
UsrnaufiludasTuifen guldtnsd danetuwana Tmdunanvdetsguvnls reuTuidey
Feufemdnuntiou nauusadn gUgnuns duriuguinang 11-17 nRues Lim uazane
(2009) WAnunsfudanisedgydulnuesadusdanis@es U937 human  leukemia
WudrAINAR AN (hexane fraction) A nWasaNaxla wassaNiivAYsoaduzS
LWW:L'?;EN@%‘{WVA% ICs = 60 pg/iml ImediasiziaInnasifin chromatin condensation, apoptotic
body formation W&z DNA fragmentation A13N5ZHHNTGITiA apoptosis NEUEUNAIENS
AATIYA  caspae-3 activity wae immunoblotting using antibodies against Bcl-2, Bax,
poly(ADP-ribose) polymerase (PARP), Caspase-9 tay Caspase-3 yagfasandenisAnenp
ARlA  mitochondria-mediated  signaling  pathway AANEE IS RINEINNIS LR BNYBIE

Bax/Bcl-2 ifladimsnzdidauanmaniis (hexane fraction) #ng GC uay GC-MS wudn

Usznaufapanannde 19 wfin @eaanls y-sitosterol (17.5%), 7-methoxy-8-(2-0x0-3-
methylbutyl coumarin (6.8%), stigmasterol (3.8%) wae campesterol (3.4%) u@ﬂ'&mmfuéi‘iﬁ
AT TaLENENSNGNARATADEALATANIEUINIABNSIN (root bark) sesdiule Tae
WUy buntanine ‘é\uﬁu prenylated acridone alkaloid W& citubuntin &?fm,ﬁum'iﬂ@ju@m%u Tﬂﬂﬁ

anavierasaniinassinraAsdaneen (Wu et ol., 1988)

U
Fadna@Ens Zanthoxylum rhetsa

szdnaduligudin  Svnnuanasdduuariclusznouuunnumn  danufvideg
Beaadu Tudes 5-8 ¢ Tudewguliviasd Uarsuwasnnn TauunanuaziBen veuluBoy
vdandnine denanifuiudousnum moaang sonfisasvdasmdiwlulnduen aan
dn eanwafiindudsndninn 4 ndu sunaavdeglanmann ndunan 4 ndu Awaande
vmanden aennafiandnsnay nadeuinnay Rorgass findu wimdn nan dudui

Ahsan WAZATHE (2000) [AANEIR1TAIATYIINERITAAA petroleum ether 91nW@ansan



(stem bark) UBIGHNLEI WU 3,5-dimethyl-4-geranyloxycinnamyl alcohol uay 8-
methoxy-N-methylflindersine  WRIWUINRIGEAA  petroleum  ether  uar8-methoxy-N-
methylfiindersine HmauiiuRusaimaduziia brine shrimp naupli WBA9INEW Ahmad LA

Agdy  (2003) [AAnuiasdndnyannlunsdey  wudidstneudaeans  pseudophrynamine,

lunacridine Fufiusnsngudanansd uaznuasnguiaaaandiatel 1 dafe 2-(2'-4",6'-
trimehtyl-heptenyl)-4-quinolone 1BNA1NTH4 Rahman LazAtde (2005) (RANENEN9dATYaIN

WRDNTN  (stem  bark)  wevdiunztiae  wusnsngudamnasasdafialml  lud  N-

methylfindersine, Zanthobungeanine, Y-fagarine #a canthine-6-one LLﬁﬁﬁﬁWUﬂﬂiﬂ@jNﬁﬂﬂ’]
apadpefiseeuunnenuds  (fun  dictamine, rutaecarpine,  (+)-evodiamine  WAZ

skimiammine

HZUUTN

FoAnanrand Zanthoxylum limonella Alston.

sundunlidudiugs 5210 wies Snuaadadiuuasfiadiou Jutszneunuunmn
Boendy fludey 6-8 ¢ Tufidnwarendswdeveumu UsieluBuway sansaniiude

2 os U = g : 4
uwazfimueenyne aanfizwimdndeisandes wafldnuasuwinay Roegessiiinng daun

e 220

HRITUANAUTUHAARANAN INNTVARAUGNDHIUUNIINDHEINUGT FITFTREN DA
AINNRTDINTUBIUTUEINTSIN9MYBY Epstein-Barr virus T4 Raji cells fignnazsiugiag 12-0-

hexadecanoylphorbol-13-acetate (Murakami et al., 1995)

LG

FeAmenmans Micromelum minutum

sianouiulidudmnadn galEs 10 was Infuewisin uuszneunuumuun Ty
dog 7-15 Tu Ul nd9 2-4 Eufites 819 3-7 undwestuBaeray Aaluflon aends
wenuawsesnfidaisfe aantdaadiuaunnn ndunonfifutdouvinnaunumaes wagagy
nazaaendaguly WogndAuns snaaria petroleum ether uaz chioroform 9 niAnn (Huediu
vanmuuaasiianaiiuRusiaad (cytotoxic activity) T-lymphoblastic leukemia dleamsned
Tasseeansrandgyudanwududluansnguegnidu (Susidarti et al, 2009) mahanine 1fuans
AdH carbazole alkaloid FusnFanturaniaaes uamsgriiudeninesqiulnensnaduas
NTAUNIIALIBITARNUSTY UIST7 Inenseduni9vinaunie caspases Tneawz caspase-3

(Roy et dl., 2005)



