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Abstract It has been implicated that high vegetable intake is associated with a decreased risk for
various forms of cancer in epidemiological studies. A major defense system against cancer has shown to be
antioxidants. Glutathione S — transferases (GSTs), one of the major defense ststems against oxidative
damage, can be induced by antioxidant and addition of vegetables to their normal diet. Serum retinol and
a — tocopherol were determined by HPL.C and the gene expression of GSTx in lymphocytes was measured
by reverse transcription — polymerase chain reaction (RT — PCR) techniques. The results showed that

there was on significant difference in the levels of serum retinol and a — tocopherol before and after the

addition of vegetables. GSTn mRNA levels in lymphoeytes were higher in four out of five subjects atter

addition of vegetables. The results suggested that it might be other antioxidants than vitamin A and E in

the vegetables that induced the gene transcription of GST=.

Key words Diet Antioxidant Nutritional intervention

K4 10%—--70%;E’JJ\.%*§J% Jﬁﬁlﬁl%ﬁ%
HRRERZEY, —BBRRERE LA
EIRMA B PREEEEER Y, ¥
WaEY NS, Mk, & B8 m, i
TMEYEF"“A@WWKE’]FN Y. FBHAT
WA C BRI S R G R

1 T HRET MEZBEZZEUEIR AT 510182

2 FHif# Karolinska MF X G EFZ 22 F R

=

3 Fii# Gothenburg K22 i E 2 &

2R, BE—30A N2 ﬁﬂ%z:ﬂﬁi IR
AE ) f B 1, 45 1) 2 il 8 ) 1 P

RIE 536 24 5 L i im el Iz 916 zx]“ A
0 A il 9 e B P T B R I A TE L Y L
(OR), W% b A H . ®E. . &LORML/
SWMAEI K/ B R, E2E T FE5EM
Tl S IRVA ., &8 ZE RN, il E
B A A2 HIZ R AR —3

HHEH R BEF(GSTs) B—HKEEY
MENER. TH awnop = [E IhEGH K




* S0

(Mannervik % 1985 4£)., GSTs A 1k 4 bt
HAK(GSH) 5B ER RN, WFE2FEE
e VE BT X2 DA SR B 2R A B K By, B
BRGNS, BEME N T AREH
WGBS 7 a7 89 BE 77, AT PR AKX T 98 AE /Y
f& B4 (Carr 1985 5£), GSTs FEBUED B K
it B P el e A EE A E A (Coles
1990 4 ), —L6Hff 55 45 R AR /R JT F AT 7] RE
FE 3 o BOE EE A PLEAL N BT (against ox-
idative stress) A9 45 14 A 4% X F i 2 PR 37 4F
A #7 ( Rushmore 2§ 1990 4, Paulson 5§ 1990
F), HETEHE GSTs 7 H 5° - EHBE KX
SEMEAFRNEF . &k BX MK, i
F, 4 B F B W GSTs B & 1 F1 3 B 7K - /Y
W, EAMRMRIE. 8 HH IR H xR
fn i 3% GSTa 1 B B A5 BE GSTa. n Y K
81, —suRfF 55 o 3% B b B 40 M 2 R 3R 0k

C AE AP MEEEREKFHNE T W

CYP2E1 1 CTP2D6 7E bk B 4 Ffd ) 3% 3K B %%
F BA AT L iz M o B A B BE P Ay kY. B
W, F kR - BReBaEX RN (RT -
PCR)HARF Al G AT K B2 4 e GSTs % [X
7F mRNA KFHERIE, AT H#H—F 0
IR EEMER, ANTHT T KRB/ EFF T
15, ZRMREEFKBELI, BRA[FE
300g M N B B3, 2 R RTAIRE T =
J)JG GSTr £ FE £ mRNA /KRy Tk,

MEFF &

— AT E - HRNEHN 8 2K H In
AR EAE BT ERE, £ AE 20~
30 32@ EIE“RJ@{EEJ%% . ﬁi‘T _llé’zﬂ%

ﬁﬁ%ﬁif‘ﬁﬁﬂ%%ia‘ﬁ‘ﬂi%
Z TR E ERFHES KPR

fi, SR TG WF 3 X L5 8K 300g IR &

X, RN ZERFERERE lﬁ%ﬁﬂﬂ: (5
KL WM. Wik isE] Fﬂ%%jw-
B HEFE R R SR,
= feiF A E A A o AFH B8R

- 4M 7, Exond4, 190 — 209 .

Chin ] Epidemiol, December 1997, Vol. 18, No.6

% . B R PR A EDTA B & 6ml 2 1l
(EEY6), Z iR T &L 4000rpm 10 235, LiE
WERZE R —8, B EBAME AR (HPLC)
EMEMEPEER AR - EBTEBHE
H (George LC, 5%, 1983 4£),

vT . B e e 49 4 % . H Vacutainer —
CPT H W4 8ml £ 1, —/MEFRZER T 7E
1500g B0 15 2 20 7780 Rk EH IR ¥
N =

£, #HhEafe RNA 494 & : & RNA H
Bk i #ER N/ By / R Al — 2 1 38 ¥ (Trizol
LS Reagent, Gaithers-
burg, Maryland). H %5#_%%%&&5}1%
RNA 4 EHE R, EHAERE/ B R SMNEE
e L 58 E RNA #) . R A4 # RNA
AT XKH

75 A # & .PCR # 3% (RT - PCR): &
RNA H Advantage RT - for - PCR Kit
(Clonetech, East Meadow Circle, CA) [ ¥55%&
& B cDNA, GST= $FF RS X LT Ih R+
S = THAC CAL
TOC AAT ACC ATC C -3 sExonal il § =
630 .5 —CIGTTT LU Gl P A1 s
-3’ ;cDNA 7E 94°C 251 40 #F, 58T ¥ K 45
#b,72°C ZE{# 90 D, T34 30 Ik, B—F )X
W, ¥1P4 B — actin E A N HRIC

& X

— Sk AB A o £ F 8GR
MEEEEAEM - EFHEENR
1 i%hu?#éﬂ%ﬂi%ﬁu? I & 4 R A BE

- BEHmEBERAREREE A

— K Emin GSTr & B 6 &k ANIFR
%t% No.1.5.6 #£HHJ RNA lREAL, AT
KR, XTHAM S MR RN E SR IR
2.EXSAHRMNZEH, 4 A GSTr
mRNA K FER MR XM ER Fr&. Wt
T XT % No.2 #J GSTr mRNA U\ﬁ?K:Fuﬁ
A5 i SN SRR JE Y S KRR . BER
%% No.3.4.7.8 B mRNA H 7 1S hn gk 324k

Life Technologies,




e A2 e 1997 4F 12 A 18 %5 6 )

Hi_%fj‘ﬁﬁ’lﬁfmﬂ g‘] O

F1 8 AWML T MR K a e
Mgt & AR o« A MM EE

4k & A RE (pmol/l)

o- ¥ B (pmol/1)

i B b0 & B B0 e oD i nJa

1 2.0 2.0 11.8 1.7

2 2.9 3.0 21.1 23.8

3 2.0 2.0 20.8 18. 1

4 2.5 2.4 17.5 19.4

S 1.3 1.8 12:7 12.6

6 2.1 2.2 172 20.2

7 1.9 2.4 18.1 19.0

8 2.6 2.6 13.0 15.0
Wil 2.2+0.4 2.3+0.4 16.5%3.6 17.5%4.1

=2 S H/WRMBEIES TN ERE

ik 2 40 i P GSTn mRNA 7K

GSTm mRNA

S i i i
2 . H
3 ND ND
4 ND +
7 ND
8 ND

F : ND A GEM

- LS

AfRE TR ERER, EEHBEN
KB ATRZE TR ERELTEMEREE
Fo BFFEXTSRECE /D, B R 45 R AR E#
B, EIEH K& ZERE b b >k A 2 U,
X X BF 7 % 5 R 152 W] LAREZ /Y, A 5
i T K £ Y A (o] 23 (AR RUE R 51 i1 )

TE LR P g e Ay T H

EREERAEM - EFTHE E’fﬁ’] g m, 18

VA 9l

GSTr EHE W FERKFEHEMT . XTARE

R RIPIREF A T2

T — 2L

BEHRE MELEZEAME, HEPEEHM

B3 E AL PTREIIE T GSTr ZEH A% X HY
mEENEF, NS T EZEHx. C

W3 HE | Sulforaphane,

—FETFEH

s A

K & P 57 0 URR K T ik Ak &0
5T 8251014 Sulforamate, -5 it FAL KLY
HFER, IEF BFHIFEF/PDRAE GSTs
EH . EEURYALIERY /N LR 45 B R

frh, X AL & B B

]l|.

A X i 9 i 452 3 1Y

T A LA T E A4 R A

10

& F X MW

Doll R, Peto R. The causes of cancer: Quantitative esti-
mates of avoidable risk in the United States today. ] Natl

Cancer Inst, 1981, 68: 1191 — 1303.

Frei B, Stocker R, Ames BN. Antioxidant defenses anc

lipid peroxidation in human blood plasma. Proc Natl Acac
Sci, 1988,85: 9748 —9752.

Bailey GS, Williams DE. Potential mechanisms for food
related carcinogens and anticarcinogens. Food Technology
1993,47:107 — 118.

Ziegler RG, Mayne ST, Swanson CA. Nutrition and lung
cancer. Cancer Causes and Control, 1996, 7:157 - 177.
Rylander R, Axelsson G, Andersson L, et al. Lung can-

cer, smoking and diet among Swedish men. lung cancer,

1996, 14:S75 — S83.
Serdula MK, Byers T, Mokdad AH, et al. The associa-
tion between fruit and vegetable intake and chronic disease
risk factors. Epidemiology, 1996,7:161 — 165.
Truyen Nguyen, Thomas HRushmore, Cecil BPickett.
Transcriptional regulation of a rat liver glutathione S —
transferase Ya subunit gene. ] Biol Chem, 1994, 69:
13656 — 13662.
Wim AN, Marima JAL Grubben, Fokko MNagengast, et
al. Effects of cc::ﬁsumptiun of Brussels sprouts on intestinal
and lymphocytic glutathione S — transferases in human,
Carcinogenesis, 1995, 16:2125 —2128.
Carcillo JA, Parise RA, Adedoyin A, et al. CYP 2D6
mRNA expression in circulationg peripheral blood
mononuclear cells correlates with in vivo debrisoquine hy-
droxvlase activity in extensive metabolizers. Res Commun
Mol Pathol Pharmacol, 1996,91:149 — 159.
Gerhauser C, You M, Liu J, et al. Cancer chemopreven-
tive potential of sulforamate, a novel analogue of sul-
foraphane that induces phase 2 drug — metabolizing en-
zymes. Cancer Res, 1997, 57:272 - 278.

(W F:1997 -07-20 4281997 - 08 —20)




