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ABSTRACT This study investigated the effects of consumption of various carotenoids on oral carcinogene-
sis and the activity of antioxidative enzymes in male hamsters. In the first 4 weeks, the right buccal pouch of
each animal was daubed with 9, 10-dimethyl-1, 2-benz-anthracene (DMBA) three times a week, and in the fol-
lowing 12 weeks the right buccal pouch was daubed with betel quid extract (BQE) and the rats were fed differ-
ent experimental diets. Diets of the experimental groups were individually supplemented with 0.1% of B
carotene, lycopene, lutein, canthaxanthin, or equal amount of these four carotenoids (0.025% each) during
the following 12 weeks. The results indicate that plasma and liver carotenoid levels of experimental groups
were significantly higher than those of the control group (p < 0.05). Red blood cell (RBC) superoxide dismu-
tase (SOD) activities of the lycopene and mixture groups were significantly lower than the control group, as
was liver SOD activity of the canthaxanthin and mixture groups. Liver giutathione peroxidase (GPx) activities
of the lutein, canthaxanthin, and mixture groups were significantly lower than that of the control group; howev-
er there was no difference between the activity of RBC GPx in each group. The plasma malondialdehyde
(MDA) level in the mixture group was significantly lower than in the control group (p < 0.05); furthermore,
hepatic MDA levels of the carotenoid treated groups were all significantly lower than that of the control group
(p < 0.05). The number and volume of the tumor burden of the experimental groups were significantly lower
than those of the control group. In conclusion, carotenoids provide an inhibitory capability on BQE-induced ham-
ster oral carcinogenesis. The carotenoids significantly reduced the plasma and liver MDA levels and decreased
the BQE-induced tumor burden in hamsters, especially in groups treated with lycopene, canthaxanthin, and a
mixture of carotenoids.
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FATIREMEN Y B 519 BUR R BAR B O e
AR 4 AEBEEHEREY, EEE, WRESA
HYOEBERTRERRWEE, ERHFEIt
GiE. MRBRHEEERRBENAT/AFAEHEA
EEAESLC BT E R R, OFEEREEHE
BHFECEHENE IR R SR EERE RS
HAL®, K 80% CIREEAE B EE T RBREMY
HRER, STAEAREF % L5 W FT AR 8 1 e B iE A B
fRfgd), EFHAEF OBEEE TR P EEER
ERYm EERENAESY,

RS REEEET. BHRECERE. ARSI
K, MRS MBS T PR EYER (alkaloids) A%
YIEREIFRIETEY) (nitroso-compounds) . HEH T
HHMEEB BB EAEM S (reactive oxygen
species) « RLIKE /¥ CORERSIEARIBIE A . EAER
IR FE R hydroxychavicol ZEREUENH
F, EEBERFERZOBRMBETREEERELE
ERE . DNAETH, HEZE2 ., MM tEER
FHC,

NHRERRRFERERERERART, 2
—HHOERIAEBNRABEEER, REEE
HEVENEYEF. BEBFS1LEDE 600 &
AR R R, HPRNE SO BAR#
R ANTENE. BRESAESRER 9 B 11 Eike
@& (polyenes), HAE EHHENRE . p-HHE
WHREARSWERHED S (carotene), ETMER
ML A WISRE (precursor), INVEIEERE HEFIE
BFRES TGS, HEERFEELERATH
MR o BAEHE (a-carotene) . HHHLHK
(lycopene) NEBHEMRIEEST, M FIEHEE R
(oxycarotenoids) 20 KEFEF (lutein, BIEFH
#). EHRHEHE (zeaxanthin), BHEHE (B-cryp-
toxanthin) . #X7 % (astaxanthin) F14,4’-Zfi-p-
SHFEE % (canthaxanthin) HEREEH LR A BTG
%, TEETREENTENEE, FLEYHAERE
R R O REMTEY, BRREHES
T B BN ] O R R BB R R A A RE
0V EHRRABHRDBEMREE A RETE
Y. HEA SR E R B-HAREE) & B HNH O RERS EHE

RIS ARES O, e B- AR R K2 DA AERY
BEER T LA EN, pIRERERREER
A, {EEMMIE R MU IR ZRE S, Ea0: @
IMARRE BFIMERBE .. RIBTERS W, 8M
Engi s s Sa Y,

FEBENRERR BT ERIE AR -
BER. BALR. REEFEM4,4-2F- 8- R
%, HENSRERY A EY O EBEFEHLEY
B RRFERENERUENE R ORER
(male hamster cheek pouch) £ F{Ea#EA, LI
FEER X (two-stage) HEITHEIL (carcinogenesis) 18
25 StLABUEY) DMBA 32 BOMERNIZE, 2
BB LA SRR I GE T PR, U
THRBEEFAVRY R EENBRAZNYSEE ORE
REELBREY, BEHEARNA/EERILELY
B,

MEIE S

—. ERBYRAER

S8 EREPBRRERBYEHRPLZ6~8
SEREEE B (male Syrian hamster), §8E 110
W, HEERBEELSE, SHEBRRTERSE
B, EHEENE, FRESERNKSNEY
fa# (4 5001, Ralston Purina CO. Chicago, IL,
USA); EEHAMSRIEER 12 /NEXEREEBRNE
ARFHEBMES, BREERET.

—. ERREeEt

HERIMEERERR —ARERI N 6 4,
B (9 #: group A) LA AIN-76 FR¥EER R T
FEERE, HMASHEBENGM0.1% M EEHA
BE %, 208 p-HEEEME (12 €, group B),
EFKLFEM (10 &, group C), KEHEFME (8 £;
group D), 4,4 -ZF-B-EAEE R (9 &, group
E) fiE&# (10 &; group F; WUEMEAEE 7,
% 0.025%). 551 B 4 BEMALELUEE 0.5%
DMBA (9,10-dimethyl-1,2-benz-anthracene ) &%)
WESREYE, #HEPEREHOEAN, §8%
BEZR, BREHK0.3mL, FES5EESE 16 A
YRS TR EEBERY, R THELRS 0.3
mL, MiERFGRETNERR . EEESRE AR
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) (betel quid extract, BQE) /LA 450 7AEHE, 120
LB S0 mALKBEHE R, B 4C T 48 /1H,
LA 300 mL dimethylsulfoxide (DMSO) &M ZEHY,
BWAAIER R ESEE\RERY, BRER
4C AP AY. EREIRATE 2 E R
0. B-#H 3 & % (B-carotene gelatin beadlet,
30%). 4,4-— fd-p-53 ¥ E % ( canthaxanthin
gelatin beadlet, 10%) % H 2% 1= Roche 3F], A
B#E% (lutein gelatin beadlet, 3% lutein) BEERE
B Kemin 7], HFMALFE (Lyc-O-Mato™, 6%) i
B L% LycoRed Natural Product Industries 23],
I HA 2R I H Sigma AF], HEEERAERK
17 IS B (AR o

=. &Kol

BRI RIT— RSB BREE /R AR
BEAgME, LIS T B2 B2 B e R B AR B,
MEARHE L (3000 rpm, 15 min, 4C) #%, EEM
SERALIMER s 545 AR A AV BB BB vy B &R 43
fLImBR, Z2MEFFEEFER 4C T, ETHEIE
KoM, S MEBRIAEER - 20C, #1THENE
WRBEZST,

PO, RERLDA FUE

INDYTTFOEAE AR EERRE (HHEE
EFER), FEPERE LD, MREEA/N. BESt
A HEFEAC SR, AR DR EARAEN 10% iREM
BT, REEE 24 /NN, ETESRAEYVRE
BUE, METEHRARAFRLIEE (H & E stain),
PeEBAY R T RN E R B AT T AR B
K4, B AT (tumor burden) #§LL [BHEZ
EEH] < (BMcFyEEEE] ANEHE, B
BECAIE, MRIBOMFRESIEELE, HEERR
KANKPER 1 mm BIIAGHE, FHEEHEER
DEHBEMPERZIKEERK (4/3x°), EHET
HERR,

A, MARREESEREAE

AL EE LA cyanomethemoglobin #4347, KA
MEZHEHS (Randox Lab-Lid., U.K.), L&
St % B & (U-2000 Spectrophotometer, Hitachi,
Japan) FR#FE 540 nm THEIEHEEME, PE#E

BORKBREEREE. EOERERI Lowry HH#l
20D

I\ PECBEREBITAIE

HBELEALEF (superoxide dismutase, SOD) £
B H GBS LE (glutathione peroxidase; GPx)
SH SACEBEE 21 M HI 5 BIK Flohe"™ K Paglia
FOMEE, UM EHEHEE (Randox Lab-Lid.,
U.K.) #EZ.

. MBRAFRBPIEEREILEY (malon-
dialdehyde, MDA) HIE

ISEBEALEY (malondialdehyde, MDA) 7
B MEIRE T Al B2/ 43T A9 thiobarbituric acid (TBA)
WEE R —KLEY)'E thiobarbituric acid reactive sub-
stance (TBARS), FlF#XIEEEHEE excitation 515
nm B emission 553 nm Z T o[ #]#5 MDA £, &
EERIRIR Fraga HOM 7 ik 3R 12 AR FOAT B39 &
¥ MDA & &, BEA7LAm e & A9 E e B4
EEY (mg) ATE MDA & & (nmol) KK,

N, MERFREAREIRRERAE

M4 R AT E AR E R R U R BBt i
(high performance liquid chromatography; HPLC)
B, BTHILEREEREE, IESBRYE
RS M T #E, FEBARMT: B 1 mL
MEIAGERABE ER. ERNECK, 998
S 5y8E, 4T THLL 10348 (3500 X g), HX
LR, EEMRRBRNEKEES, URRKE,
BINAEEZHREHE (methanol/tetrahydrofuran:
95/5, by volume) &EfE, LUETT HPLC 434, AT
FRSCHETE 0.2 R RSB aRAE +, LA PBS &H
VB %, A 0.5 mL &2 25% sodium ascorbate
2 mL fBEIERS . 1 mL SEFISSILHER, BEH
£], B 80T /K inzh 20 4388817 BAL K FE,
BALtkkis, A 3 mL 5% FALSMEIE R 5 mL IE
CBEEITZRE, MHS 4C THEL 10 45388 (3500 X
g), M EHK, EREMREIMAIRKER KR K
4y, BURSRWKE, MiiIAERZ MEIES RS,
LIEAT HPLC 534F, PG SR AR HE BAR oK 18
BB E, SR E0T: HPLC Rk (L-7420
UV/VIS detector and L-7100 pump, Hitachi,
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Japan); E#if: RP-18 1 (Vydac 201TP54, 250
mm X 4.6 mm, 5 yuM, Vydac, USA), {HEIKE
470 nm; BE14H: (methanol/tetrahydrofuran: 95/
5, v/v); Bi#: 1 mL/min, echinenone & NTEITHE
(internal standard) . M¥EEATHEZ EHREREE
IR H# echinenone Z HI#R S B ER Y, HAGE
SRR BR B R -3\ 2E SISC Atk GGAZER
BERAR) ETBIRRHEEHE,

. REtDW

BESERBUIRUEYE £ H¥RZE (mean £
SD) FR. HEF4 T #R F Student’s t-test HET A
B, ETHEBEZESN, » < 0.05 RREKEFTE
#, MEEEMER p > 0.05 RMAMMEEENT
=5,

N S

—. MERFREAEERSE

FERS MM X AT A R e B R~
™, BEHN RS BIE AR, TS HERE
SRR R RREEEE LA, BeENE
MR RBESE G, EEES/ N HAMES
R RS,

Z. ERRANStEREENEERRILE
WIiRE

M4 XA S LB RE R R, £
SULBLEEE Y AE, FMALRESBALMERE
SALBLBHE M EZEPEHEM (p < 0.05), 1M
4,48 - FR-B- S E FAANE S AN B S B L g
EERHRME, B8R EER ERNHEK
BE S AT, A RS AR B AR
BEEEEERT EER, EREERME. 4.4-
1B HE A SEARRIE & AE P B R Bt ko AL i
EMFAEELBHEME (p <0.05), FEREESRL
EY) (malondialdehyde, MDA) HTH, &ML
MDA 8 & BEZ /N ] (p < 0.05), T AT 5E
MDA BERIBEHEEREHE NRHEME (p
< 0.05).

HFRCRE RN, &R Ok IR

i, DB IBHRSRE, MRS HEERKE,
YIIRAE BB 84 (hyperplasia). AE A EL
(hyperkeratosis) . RifE E 7 B 1@ 4 (dysplasia)
R R R IER R E M S AR R E

= OEEHBRIERZET (tumor bur-
den) 28

EUFB OEERBE RER AR (tumor
burden) ZHREFREMERNFENENNERE
AR, BRERUHBEREE, MEAHEMEH

FEFREHER AT Y REL BT TR

HIHEZY (p < 0.05); B8 LERINHIHIBERLIR
BHREBREYE, HRE4,.4-ZF-p-IEERME. #
FALSRAR . AE B SRR B- SR Rl B p-RE
WFRMAREERAEERREMNTYERERZ
FIRYEELER TR i, B-I A R EE B EBA
HE#ZMS, EFgERERE: BERERRE
HIERB B LA K S, EFERRRIRE
e A AR R R A

SR

—. BHRERZBREAA

e BE R AR B E) R T A IR AL I R A M
Bk, FE. B LERMEEENG, TLAERETE
W FFERAM S 2 BIEM R E RS, BIE
FEREN O MRt EEA R ROEEY,
i . B RiR, BT, pREREL
ERAEHRE R, EENTRGLREEEEN
WEF, TERMEEAERE (macula) PARE
EENEDEHERTENESEGRY, st
BRI AT R EA R A R E RS AR R
TR, AHFEPRRERE0.1% HHARGR
ERERy, MAEAARE R B-HARRE R A4,4° -2 F-
B-HIERIEEE R, HRBEMLK, REHEHK;
TIEATI D - R E R S HMEAREE
FEM, EEASREITREER S B ZEHE
BETBEREEE SR TR, MEREAED
HEBRGERSATREY; MREHEEEIRES
IMGIREAE B BURE, HET IEREMERBELE
BB R, S EHEE, R
AHERAH A BRI 0.1% B ER
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Table 1. The levels of carotencids in blood and liver between different groups after 4-week DMBA & 12-week
carotenoid feeding and betel quid extract (BQE) daubing'
Group Type of treatment B-Carotene Lycopene Lutein Canthaxanthin
Serum (nmol/L)
A (DMBA +BQE) ND ND ND ND
B (DMBA + BQE) + 3-Carotene 6.15+1.67 ND ND ND
C (DMBA + BQE) + Lycopene ND 4.38+2.41 ND ND
D (DMBA +BQE) + Lutein ND ND 2.58+0.88 ND
E (DMBA + BQE) + Canthaxanthin ND ND ND 6.1210.77
F (DMBA + BQE) + Mixture’ 2.26+0.29 0.43+£3.52 0.43%0.07 1.56+0.05
Liver (nmol/g wet organ)
A (DMBA +BQE) ND ND ND ND
B (DMBA +BQE) + 8-Carotene 27.5913.52 ND ND ND
.C (DMBA + BQE) + Lycopene ND 8.25+3.70 ND ND
D (DMBA +BQE) + Lutein ND ND 5.99+0.03 ND
E (DMBA + BQE) + Canthaxanthin ND ND ND 16.60+0.15
F (DMBA +BQE) + Mixture’ 4.48+0.05 2.54+1.13 2.33+0.31 4.97+0.04

1

The results of mean carotenoids contents are Means * SD.
Treatment for Group F was a mixture of equal amounts of B-carotene, lycopene, lutein and canthaxanthin.

2= EHDMBA4BERABMABY A EHMEMERY 12 BR S hIFERALETELRBT
BAILAEH (MDA) KA S
Table 2. Activities of blood and liver antioxidative enzymes and the level of malondialdehyde (MDA) after 4-
week DMBA & 12-week carotenoid feeding and betel quid extract (BQE) daubing'
Group Type of Blood Liver
treatment
4 4
SOD* GPx' ( Ml;rlf 1:2(5)1/ mg SOD' GPx' (MI;rAB [r?rlrzlsl /mg
(U/g Hb) (U/g Hb) protein) (U/g protein) (U/g protein) protein)
A (DMBA+BQE) 2012.1+£441.9 475.2+66.4 47.08+ 4.53 20.2% 4.7 4224.8+414.8 61.31+3.75
B (DMBA + BQE) + 1844.0+332.2 452.3+67.8 44.85%11.59 16.9+2.0 3736.9+489.6 54.65+5.52"
B-Carotene
C (DMBA + BQE) + 1443.3£370.1" 445.3+86.2 39.19% 5.13 17.2+3.1 3737.1+468.4 44.86%8.67"
Lycopene
D l(‘lariEA*'BQE)*' 2229.7+782.0 432.8+83.5 42.97%+ 5.18 18.2+3.7 3546.31174.9" 52.02+7.53"
E (DMBA+BQE)+ 1791.3£245.0 491.1+79.2 41.34% 3.41 13.2+2.4 3298.4£244.4" 46.40+5.24"
Canthaxanthin
F I(\/lI)i)I:/:l?rts+BQE)+ 1240.8+£336.3" 468.2%+76.0 37.49% 4.07" 15.1+3.2 3037.8+560.2" 44.35%+3.37"

1
2
3
4

The results of mean superoxide dismutase and glutathione peroxidase activities are Mean * SD.

** It is significantly different when compared with control group (A) (p»<0.05) by Student’s t test.

Treatment for Group F was a mixture of equal amounts of B-carotene, lycopene, lutein and canthaxanthin.
Abbreviations: SOD, Superoxide dismutase; GPx, Glutathione peroxidase; TBARS, Thiobarbituric acid reactive substance.
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Table 3. Tumor numbers, volume and burden (mm®) after 4-week DMBA & 12-week carotenoid feeding and betel
quid extract (BQE) daubing'?
Group Type of N(.)' of No. of Mean tumor volume Tumor burden
treatment animals tumors
A (DMBA +BQE)® 9 10 0.6569 £0.1082 6.5687+1.0828
B (DMBA + BQE) + 12 1 0.1236 £0.0137 1.3601 £0.1508"
B-Carotene
C (DMBA +BQE) + 10 4 0.1595 £0.0460 0.6379£0.1838"
Lycopene
D (DN[.BA+BQE) * 8 4 0.2463+£0.1048 0.9853+0.4193"
Lutein
E (DMBA + BQE) + 9 7 0.0285+0.0054 0.1998+0.0381"
Canthaxanthin
F (D.MBA4+ BQE) + 10 3 0.0003 +0.0001 0.0008 +£0.0002™
Mixture

BQE is betel quid extract.
thin.

Ketk, MEMNFREAREGROLRBRET X
BRI

—\ BB oREEE

Nair AW RN P EIEHERERET (8
pH {E=> 9.5 Ff) BRI K S &R HBERM T
(0; ) FIBE/LE (HO,), —MREMBRELS
JKERGy, (0] NS S EE A pH [ L7, &
HeEEEmE, MHEREEAELEEESLY
& (reactive oxidative substance, ROS) {5 [1ER5ME
MBS BEATRESRINT: 1) WaEgRgL
HEeEfEHE, FEROBEMREENERFE,
EEAEZER, 2) ERE T RER SRR E BRI O
FEARRR, FHEEBRSRBIEYESSEEE
A, MREEeE, EREBE REZM
MRBESTHREEE MRS L, FEESREN
WA, 3) RS EE, EREBS AL
BEEEI, BB RAMKERER2EBEENRA
Fz—%, HELHERAERLEEELYE,
5 REAEAT MR ZERE 4) ERGHIREREEILIREE
(prooxidant states), TMIEEBAIFIH. Hit, &

The results of mean tumor volume and burden are Means + SD.

* "1t is significantly different when compared with group (A) (p < 0.05) by Student’s t test.

Treatment of Group F was as mixture of equal amounts of B-carotene, lycopene, lutein and canthaxan-

SR E S O R R4, BERENE
LEH, MREERATEILERRT.

=\ RRERENAICED

FER B 4 R RE R PP SERE (ox-
idative process) {EfEIERIMNE 4 HNE T E/LYE
FEEEECMER S, WRFEMES e ER kR,
EAEZRE™ ETRMERIEtERRNL EHR
BE'E . DNA fIEHE WSS REE .. L IMERRK
HNEASEERR SEN, R REEE
FE 0, REAWRMRE LS BENETEN
feEdn e tmE™, £ETEANECERSE
H - DUkl TBA (thiobarbituric acid) #({E E
AREHEUCEERRGRESEETRES THE
NIBH, BFEREERENTIEMABER, R8Ik
BEHERFINT: BERE>IHEHEO>KEEE>
B-HAREE . T Terao HANPF| BREBELME
42 a8 /b EAEE (hydroxyl free radical) ZR1EH
EHREROEREE S, BE R RE RENRR
REST, 4.4-ZF-B- A RRZ . HIFREBERN
BENERFNT: FR>EHRHE >4,4- 8-
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HRER>REHEE S AREGE > EFE, It
A, Miller & AP LA ATBS assay (2,2’-azinobis
[ 3-ethylbenzothiazoline-6-sulfonic acid ] diammonium
salt) FMEEAAEE KGR ATBS - EHHERE S, &
REFEMALF > p-cryptoxanthin ~ B-HIFEE & > K
& ¥ 3 =~ zeaxanthin > o] $ & ¥ > echinenone >
4,4-ZF-B-HRH E~RE R REAREGRN
BREERWRA ERR, gXBERRTRERE
HEREE N, ZREBEREREEY (malondi-
aldehyde, MDA) 7, R&#HMEE MDA & &
N (p <0.05), TR MDA BERIS
MR RS/ NPEIEHE (p < 0.05),
WEREH RS FEEARIREETS, &
AR B R R A EE S LR, 2
fRBEN S S B HEFEREN . EERBEHEE
REALBER:, FMALRELLEMEAREFRER
HMBEN S FIER, BOMBRNELTEEZ. #
SRR R EBBIR T A, FMARHEE
HESFIERBMELNLRBEL p-ARE %,
4,4 " M-3HREE R, KEERBE, M 4,4-
ZH-p-HE R AEEFRLTEETHES. FHit
RERSLIRRER ., LHEEE. FEAFETFEHBETE
BT ERERIEILEES .
BANELIEAR TR RER R DR FRE
BHHietmE 24, BAKG AR SLEF
R BEARVEIEE, BEILBILE (SOD)
WEEEHEFEREBRE/LR, MAR/IEAHR
FILEHE (catalase) FIBABEHALASILEE (GPx)
RIFE MR HO; 4, 2T AL O
2Tk ROOH (fatty acid hydroperoxide) o] #f
GPx BZIF K ROH, LARME—4 54 B K ES,
AR BB MRS R R E AL R AR S AL
HBECBAC B EEEEERHER (» <0.05),
“ERELZIREASILEY MDA JRESHIHIE,
HEAESEE R B E S NEE St YE
HHEO; - OH . ROOH. #Z MDA, [ HEA
SILBIER, EHEBEREE LEILEEERE
Ko 35t 4,4-ZFA-B- SR RAAFNR S & P I8
St B E T ERH EE, REKT LS,
MBS H B SIS E, SEREDR
MHM AR R, EFE S E AR LIS
MEAREERM. 4,4 -ZF-8-HEH RHEFBE A HEH

FEPEEM (p <0.05),
0. SRR RBRELRE

EEG RN B ORISR LR S &
H, MARSHERRR, HEMEER EEEE
(hyperplasia) . BEAE (hyperkeratosis). R
EREEESE (dysplasia) FIBRKIERBRE LS
WHEMBARRGRERE; MEEERERERE
T, REEMEAEE RS EEE A
WA T RES (p < 0.05); B
L+, ERINGENRRUREEREHE, ERE
4,4-ZFF-B-tARE HANM . FHALKM ., REEH
FERD B-HREH AR RIS HAIELEREE R
HAETUENRE, —RESMMEE LTS (R
SR AT R AR ek, MBS RmErL
YEBER LT EY SRS MRS DNA, EHE
FIREENEBE; B REHEISHETEH
BORTTEBRHE R A MR, RSN
retinoid R B HE &, REMIBER MLFREE,
Santamaria®"% A LA R-#EEE £/ 4,4’ - Fi-p-5AEE
H# M1 # B2 N-methyl-N’-nitro-N-nitroguanidine
FEHEROAOR, BREEAHEMWEREEE
(dysplasia), {EESHEINHI BB (neoplasia) RUE
AR, HIETAN, SR E HRA S i E S
B4, MERHFEREB AR A NKBRK, 0
HEREHENERGE, BN ESRTRASEHEY
FERGHEEEINARAMT . REEERFER
#rR) A FFET (down-regulation)™ . HHDHH IR
A& EH (gap junctional protein) RYFIR®, @1t
HIMRIR RS . MEREHES RS, #hAL
FUMETEEMAR A LENEN, BESEGRT
REBHETEMBEEHEFREEIE, g
Sy NHE R R A B SRR B A £ RS, 4,472
Bi-p-tARE R RN R E R A RENENY, HHER
SR EY all trans-4-oxo-retinoic acid & £2 all
trans-retinoic acid fILHERFIME, £ retinoid % 2%
G AR RENER AR,

SN BEAARTRVER TV B RIL®R, U
[ERERFEERRE R ORI B R %
B, DURERB R AR Oy N, Hegm]
RERBHEAMKRANBIER S, BUBHEEEE
BB AR EEER, LRI % b E
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BEARE, IEEOEARCEHRERS R
WARSHAE, EURAERBE RS EENE
BEERYFFEC S EE, REBNELEE,
RS RERBERCE AR ERERES A REED
fERE b2 3k 5R, T 4,4 -ZF-R-HIEE %, HHaft
TERFIEIE R AT 2 IR AR S B, HHEE
e — SRS

FELER, BEUEEEERERERTEOME
EEERBENREERE/EY MDA WIEE, 5l
RHEMALFE. 4,4- - HBERRSEAEE
Fo HLMER AT (tumor burden) HEELFF(LEEH
BAROTE AR, A%, 4,4-ZF-3-HEH
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BRE AHRRRSTEPSESRNENNESZRARERORBENTEHWE, 58 & 6~8
B KM ERELOTER 6 1, ¥R (control, n=9) BLAN-76 EXSBRHRESE, HitR
FEZEARN0 0.1% BV FERHREER, DHIR B-HEFRME (Bcarotene, n=12), BHOALFMA (ly-
copene, n=10), REB&EHRME (utein, n=8), 4,4-"Hi-3-t3EHRME (canthaxanthin, n=9) FE
&1 (mixed carotenoids, n=10, 0.025% each), 551 & 4 @EHFLL0.5% DMBA (9, 10-dimethyl-
1,2-benz-anthracene) BYIHARFENE, BERPEBRGROBARR, SESBEK=R, BREK
0.32F, £5BEE 16 BB TIRBHBREDRY), BHIEENR 0.38H. ERERE
BrRERENEATRSEENEERBREERE L., ENSLEBR (SOD & GPx) BEMIH@E,
B REAESHEANRBEC RGBT REESHRE (p < 0.05), KEERME, 4.4-Z
-3 PRERENESHITREN SR EBSLIEHESERHRE, LA, EEEBSEILED
(malondialdehyde, MDA) 5@, ESHEINE MDA BERE/\FCHIRHE (p < 0.05), A MDA
BENRSMERERZEEL ) RHREA (p < 0.05), ST, BEREHESHRARESZIMO
PETrESRENEERSLEY) (malondialdehyde, MDA) BIRE, RIZ2FMAIR. 4.4-"Fp
PREFINESHEPRER, UOEEEHEREBER (tumor burden) ZBRMOBHEEI R
BHHE, BHAR. 4,4-_ - PRERIIESRPRERERENIEINSR,
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