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CDNB 2 B 8.4 (croton oil)& 32 » 3FH# A M B K E (contact
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HRBET o AR PEAS RS B A & 0 GO 2 DADS %
R BEEE (182, n-6)RM D ILAE W (204, n-6) (P<
0.05) £ 4 X4 GO 4k A BA 8 > Z# DAS 8| R34 /w5 fh i 8%
e it mHE R B E - — 5 A fu 8 (A° desaturase)
Fuli s B As AR8& A, (phospholipase A,, PLA,)& 521 R AT 5%+
(prostaglandin E,, PGE,)i& & + 3 GO fa3p$| 4 45%# A% £ 48 Fu
;54 (P< 0.05)» {2 PLA, 14 PGE, ;& & 8/ K% GO - DAS

% DADS &% -
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Abstract

The purpose of this study was to investigative the physiological
roles of garlic oil (GO) and it’s active components—diallyl sulfide
(DAS) ,diallyl disulfide (DADS) on the metabolism of hepatic
phospholipid fatty acids; on the immunoresponsiveness: including
splenocytes proliferation, CDNB-induced contact hypersensitivity, and
croton oil-induced irritant dermatitis; on the liver detoxification
enzyme system, including P450 content, P450 reductase, P450 2B1-
POD, P450 2E1-NDMA, and glutathione-S-transferase ( GST )
activities, and also to investigate the effect of GO, DAS, and DADS
on the antioxidant system, including vitamin E, glutathione (GSH)
levels, GSH peroxidase, GSH reductase, and superoxide dismutase
(SOD) activities. Meanwhile, the concentration of GSH in RBC was
also measured in this study.

In the components of hepatic phospholipid fatty acids, both GO
and DADS increased linoleic acid (18 : 2, n-6) and decreased
arachidonic acid (20 : 4, n-6 ) , but GO showed the stronger effect than
DADS. DAS also increased linoleic acid but had no effect on
arachidonic acid. By examing the activities of hepatic A desaturase,
PLA, and the concentration of plasma PGE,, results showed that GO
significantly inhibits the activity of A® desaturase (P<0.05), however,
the activity of PLA, and the concentration of PEG, were not affected
by GO, DAS or DADS.

The results of splenocytes proliferation, contact hypersensitivity

and irritant dermatitis showed that GO increases the splenocyte



proliferation and inhibits the contact hypersensitivity, but shows no
effect on the irritant dermatitis.

In detoxification system GO, DAS, and DADS significantly
increased the activity of GST. Immuno blotting analysis indicated that
pGST expression is apparently induced and DADS shows the
strongest effects. In cytochrome P450 system, however, only DAS
show the stronger effect than GO and DADS. DAS significantly
increased the activity of POD and such a result was supported by the
immunoblot assay.

In the hepatic antioxidant system, GO, DAS, and DADS showed
no effects on the hepatic TBARS, vitamin E, GSH, and GSSG level,
but GO decreased GSH/ ( GSH+GSSG ) than controls (P<0.05). Of
the antioxidant enzyme activities, GO, DAS and DADS significantly
inhibited the activity of GSH peroxidase but increased the activity of
GSH reductase (P<0.05) , the activify of SOD was only observed to
increase in GO-treated group (P<0.05) . Although hepatic GSH status
was not affect by GO and it’s two active components, the level of
GSH in RBC was increased by GO, DAS and DADS, and those
obtained in DAS- and DADS-treated groups were significant higher
than control.

AS stated above, GO, DAS, and DADS showed physiological
activities in rats, but these activities, somehow, are modulated by
dietary fat level, such as hepatic vitamin E, GSH, and
GSH/(GSH+GSSQG) level.

Results suggest that the biological activities of GO may affect the

synthesis of arachidonic acid or modulate the activity of cytochrome



P450 or antioxidant enzymes, but these biological activities of GO are
not as the same with it’s components-DAS and DADS. Hence, the
presence of other active components of GO are worth being further
evaluated. Besides, the dietary oil level seems to affect the partially

biological function of GO.

Key words : Garlic oil, Diallyl sulfide, Diallyl disulfide, Arachidonic
acid, Splenocytes proliferation, Cytochrome P450s, Antioxidant

enzymes.
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A # (Garlic ; Allium sativum)&£F - XA I AL &
ARR—EHFEEERZAE BREBLHETERDAEAA %D
S AL ERFRL AFRTHEFERM - K5EH S
(garlic oi) &R & ¥ 2 £ & & 4 diallyl disulfide (DADS)#u diallyl
sulfide (DAS):f &+ F R —HRBZAHH - HFEHAEHET
K # B & #1304k 8 Bk %8 1L (antiatherosclerosis) ~ 47 fn & %% &
(antithrombosis) ~ 42 i 4k %4 /5 ## (fibrinolysis) ~ B & 4 =&
(antitumorgenesis) ~ #L % (anticarcinogenesis) g » £ B & %
Bl PEEEE s B H b FoZ aBRAAEHEA }(Ali,
1995 ; Agarnal, 1996 ; Dorant, 1993 ; Fenwick and Hanley, 1985) -

EAZBREARRBRTHER AL HEBI0H E A H
(cyclooxygenase) & Bs &, 1t &5 (lipoxygenasé) EHE O MR L EE
v9 ti B (arachidonic acid)fX #t & —+ s ¥ B& (eicosanoids) @ B
LK E Rz A 2R (Al, 1995 ; Sendle et al., 1992
Mayeux, 1988) - o —+ s MBArh TR B A M € B E
EHEEDR e B RE - B#AANEHCETAAAS
THE TS BBRZAER  EAKRRTLTHE -tk
AEMict OHBaESRNFTFRE  BUEATRHHILLW
HEBOEESRETLIRGRIABEEITEN  LRFHAE
MERAHEERZ BRI ERE -

HEFR BE—AGEBRBA+AZTCEEZE » BibH
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s fT AR E 89 B A R BRI BRBEANROREA R REL
By S RELGEAR AT REARETAFEAENA
MBI ARGV ERSEETARRBEAFTHREGRGENEMN
(Perhellet, 1986 Shalinsky et al., 1989; Liu, 1992 Brady, 1991) °
B KA E SR H RFHBRELTMH KRS dallyl disulfide
(DADS)#u diallyl sulfide (DAS)FIFiR3TMERFEF A &
AR T BOER -
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RABGEERTHRTAK AL EY - FEE - BBRAE
B RN A Y G~ 67~ 5~ 8% - #85 ~ 45~ 8% ~ 59~
B EEHFMEREEFTABAEFTCHhosdt £ B2 (Abdullab
et al., 1988 ; Agarnal, 1996) - ipsbéh » Rk 4F % #eh 550
It —RRAZLSE AT ERFLEETHERRTGHNET
FEZAE REBITEHOREATERRREREASA SRS
(organosulfur compounds ; OSCs) « OSCs &AM T 45 & A #A
BB R KEMER AL MAAFHEHREA%RZ RIR (Block,
1985 ; Fenwick and Hanley, 1985) - H #4251t A4 2 R B >
TEMANRARGERE@EmiE $2 alliin Ek%%ﬁm}i@é@&ﬂﬁ
BF 0 % 2| 4m Bk /8 (vacuole) F alliinase 894 A & Bl » M 4% alliin
4 A K # % (allicin) (Lancaster and Collin, 1981) » K& 2%
BRAFHMEBERGTHEBER RS X %—ﬁih\ (Cavallito and Bailey,
1944) - R R £ L RAEE - B b &R M b 8 & mono-, di-,
tri-, poly-sulfides, sulfur oxides & H b 4o ajoene % 4 &1t 44
(Block, 1985 ; Raghavan et al., 1983) - Brodnitz % A (1971)#5
$o KR FL 20°C P& E 20 /0574 » € H A2 g, diallyl disulfide
(DADS, 66%) ~ diallyl sulfide (DAS, 14%) -~ diallyl trisulfide

(DATS, 9%) & v & = R ALE -



RiAd (garlic ol )R M B AFUKARABEERM
490 £ X 2N & diallyl disulfide » 42 7T % i 40~60% 4 4 °
WEAN (1992)45 4 - | 2 ME KRR 3 2K RAKKRK
BERM 3N BTIFR 2 gt RHAES  FA GC oM T
FH X E R A diallyl disulfide (40%) -~ diallyl trisulfide
- (24%) ~ methyl trisulfide (13%) » methyl disulfide (6.6%) ~ diallyl
sulfide (5%) ~ 2-vinyl-4H-1,3-dithin (2%)% - Block (1985)+42. 35
B MK ARRAMELBARHE AL VRIBOANA
diallyl disulfide - N LEHFE TR T (25°C)E R #FT17 2|
B EHAHE (allicin) » 2wt 0°C AT HERF > REBHE
MAERKFE °
KRB BR e X

Compound Chemical struction

alliin CH,=CH-CH,-S(0)-CH,-CH(NH,)-COOH

allicin CH,=CH-CH,-5(0)-S-CH, -CH-CH,

ajoene CH,=CH-CH,-5(0)-CH,-CH=CH-S-S- CH,- CH-CH,
diallyl sulfide CH2=Ci{-CH2-S-CH2-CH=CH2

dially disulfide CH,=CH-CH,-S-S-CH,-CH=CH,

dially trisulfide CH,=CH-CH,-S-S-5-CH,-CH=CH,

dipropyl sulfide CH,-CH,-CH,-S-CH,-CH,-CH;

dipropyl disulfide CH,;-CH,-CH,-S-5-CH,-CH,-CHj,

propyl methyl disulfide CH;-CH,-CH,-S-S-CH;
allyl methyl disulfide = CH,=CH-CH,-S-S-CH;

10



allyl methyl trisulfide = CH,=CH-CH,-S-§-§-CH;

allyl mercaptan CH,=CH-CH,-SH

S-allyl cysteine CHZ-’-CH-CHZ-S-CHz-CHNHZ-COOH
S-allyl meca-cysteine ~ CH,=CH-CH,-S-S-CH,-CHNH,-COOH
S-propyl cysteine CH;-CH,-CH,-S-CH,-CHNH,-COOH
dipropyl trisulfide CH;-CH,-CH,-8-5-5-CH,-CH,-CH;
propyl methyl trisulfide CH;-CH,-CH,-S-S-S-CH;

cysteine HS-CH,-CHNH,-COOH

S ARHENEEGBE

(—) R EEHA
AHFPHEBRSBILEGHFAERT T AMEHRE%R B A
FE5RAEEHE  CHRERAARRBRSZRBH RIERER °
FBEAMMALEREZARET  AHEARBAREKREL
(antiatherosclerosis) ~ #i 2% % % (antithrombosis) - 42 i & %
7% A& (fibrinolysis) ~ 4% B /8 4 s (antitumorgenesis) ~ % /&
(anticarcinogenesis)f Al * L A A B e FAEE B - =B H b
s~ MR - o BRREFEA - RB\EEHXATEL - K5
SREMR IO AR EE T ARAT

A3 A | EMRS 53 3K
Antithrombotic Alliin Lawson et al., 1992
Allicin Lawsonetal., 1992
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Ajoene

Diallyl disulfide

Diallyl trisulfide

Methyl allyl trisulfide
1,5-hexadieny! trisulfide
2-vinyl-1,3 -ditlﬁene
3-vinyl-1,2-dithiene

Allyl-1,5-hexadienyl trisulfide

Srivastava and Tyagiet, 1993
Bordiaetal,, 1978

Fenwick and Hanley, 1985
Fenwick and Hanley, 1985
Fenwick and Hanley, 1985
Fenwick and Hanley, 1985
Block, 1985

Fenwick and Hanley, 1985

Anti-lipidemic Alliin Kamannaetal., 1984
Allicin Orekhov et al., 1997
Ajoene Sendl et al., 1992
Diallyl disulfide Oietal., 1995
Allyl propyl disulfide Bordiaetal., 1978
S-allyl cysteine Lauetal., 1987
S-methylcysteine sulfoxide Kamannaet al., 1984
Fibrinolysis Methyl cysteine sulfide Augusti and Benaim, 1975
Methane-thiol-3 4-dimethyl- Augusti and Benaim, 1975
t hiophene |
Propyl cysteine sulfide Augusti and Benaim, 1975
Propyl allyl sulfide Augusti and Benaim, 1975
Anticancer Allicin Shalinsky et al., 1989
Allixin Nishino, 1990
Ajoene Scharfenberg, 1990
Diallyl sulfide Hayesetal., 1987

Dially! disulfide

Schaffer et al., 1997




Diallyl trisulfide Sundaram and Milner, 1993
Dipropenyl sulfide Perchellet, 1986
Methyl allyl trisulfide Sparnins et al., 1986
S-allyl cysteine Weissler et al., 1997
S-allyl mercapto cysteine Sigounas, 1997
Antibiotic Allicin Cavallito and Bailey, 1944
Ajoene Fenwick and Hanley, 1985
Diallyl disulfide Fenwick and Hanley, 1985
Diallyl trisulfide Fenwick and Hanley, 1985
Anti-hyperglycemia| Allicin Cavallito and Bailey, 1944
Diallyl disulfide Fenwick and Hanley, 1985
S-allyl cysteine Sheela et al., 1992

(=) R#th & @m%

BARGEALESBEGH AR N BELAHEE L
A THRESALA & &@ 6% % -Fenwick and Hanley (1985)~Lau
% A (1987)& Shashikanth £ A (1986)Br#5d > 2 A HiBE X
HTRTERBERK A RKME -~ Bk~ KRR~ B~ BI&
wEGRE TH A% BRETHEEH LA R%%8
BHE -

Malone (1989)45 i » #E P HN A AL LR E R ML

44 (chemoprevention compounds)Z 48 & E &6 T/ - UK



P EMRS DAS A ZU—EAMHEKRFES | mg
(Wargovich, 1987)fm & > & &8 7 88 o083 25-400 18 #7 &
AR A BBENLE  BELAAAELEERADERGF LT
# &M KRB (Dorant, 1993)

AFEHRMBRAFLEGEGIWZFHIREEH —RE
# %  Joseph % A (1989)st &1t 2 A & (albino rats)% #
% EERBUEEEFTX (9T AFHMBEH 100 mg/kg‘BW
MEE BRERLNEARNEEMAKE (pulmonary edema)m
FE o 2 BOABRK T b BT EE K AR AR (200g/L) F X AR 8
TEHREBEMGAFEE (non-specific liver injury) » 12 % 4
E¥ABRHKAT » #A 100 mg/BW th K%K BIREH
CWHEFEMRE BTHREITACHEAGHEHGOELEER - &K
f Hussain & A (1990)E A B ey MEARGURE AT B ESHE
400mg Bl BB UL TR AAEZERRAE -
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S ABHERZIVE

H+ERBESHAREGHBAFRRELERR I LLE LY
B HEBITIHRALTE AMBLERARRSEEZEN LT A
%, (cardiovascular system) - Z £ AE/8 (malignancies) ~ Fo L &
4 (antimicrobiol) 7 & - M i 4b 4 3 2 A &9 7T AE M H 8L K % 35
BabEEITHERIRRAAORAICHEE A M (Agarnal,
1996) « AAMAMAFTELRAGF @K AL FH > B LB
MEHFEBEHNATE -  WTFHHEAZALELL  #BE8F4
oo LRI > RERALREH FAER L Ao o 3F fa S o

THHAEEL  AFEARARBEINYT  EB2RAH
B A H# 4] 38 8.1t 88 (cyclooxygenase) 7E M » B @&k D T
Thromboxane A, (TXA,)Z £ & @ i 2|4 MR B 5R 2 4F A
(Ali, 1995 ; Sendle et al., 1992) - 1988 % Mayeux % A#F % A
A H o RBER MK BRETARBEBFZAHFE &
¥4 3B £ L85 R Bs 8185 (lipoxygenase)iZ M » MKV it A m
M 8% (arachidonic acid)fX 3t i, — 1+ %% M 8% (eicosanoids)- Batirel
FEH (1996)d& 35 th o & F K4 FE BT 2 KA 3F 4% o B
R P ¥ huty LTC, (leukotriene C,)#= PGE, (prostaglandin
E) BElmzaltr#&4ER -

=+ B R B AT Bedh H At A vo M B 48 3R AL B BUAs Bk
BERBMBAT SR AT N0 FEATF !

)
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Dietary LA

Hepatic
ABD

Plasma (AA)
Cell Phospholipids

Phospholipase

Free (AA)
r .
Cyclooxygenase Lipoxygenase
Prostanoids Leukotrienes
PgEz LT8,

5-HETE

FG. Outline of synthesis of prostanoids, i.e., PGE,, by ¢yclooxy-
genase, and HETE by lipoxygenase in macrophages from AA released
from membrane phospholipids by the action of phospholipase. The
AA is derived via conversion of dietary LA to AA in liver by a
pathway in which A6 desaturase (A6D) is the rate-limiting enzyme.

(Kinsella and Lokesh, 1990)

B4 P o 5 Bhob B (linoleic acid, n-6) » £ PIEAS £ 4850
é& (A® desaturase) & A’ % 42 Fv & (A° desaturase) f 3¢ & &%
(elongase)tf A T4 M —t+ 8% % LR fo RS AH B » 4o it £ W b
B BHANmBBEAREET Y @B s oSsEiauas Y
A5 #4285 A, (phospholipase A,, PLA) A & ¥ ta i iEaias H C2
WEEHEEWHRBYT » e OB BLTA D H SR A
RAERACERER  BERMMARE T hsi A4 - s RAERE
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HWEARBEAL P THEBRSLAREMARBALTRHAY @™
BARBENAEZHAMBERE RAENEAMALMK - &
HEBEACHMREELEZ —+RHERAEME | PGE, ~ TXA, ¥ -
&%i&%%iﬁz&%@iUBVSHHEﬁm&m
eicosatetraenoic acid) % -

ARed@HHtmBEEFzETERRY TR E®RNE S
BB A THRSE - TRGHEDE ARG ZAEHE Hlho
%% RJERMEILERE %% (antitumor immunity) (Belman et al.,
1989 ; Shalinsky et al., 1989) - i@ £ £ EME K F4tH A+
ZREBEARZIVE ARMEAHBAXRATLERE -+
BRI Z AR A WHEE L SK 0 Bt RTRSIAT 5
H5 8BS A5 B AR o BBl AT P A® - afoBR RO RS Y s MR ER A, B
FERRRE-SHFRRERLOHBR LS ARBZ L ENE
fﬁ o

1991 % Lau $ 2455 A#A ELERaBRHKEC
B2 fE /1 » Marsh ¥ 24 (1987)&35 B K 3 ¥p #1 £ & B bt &
(bladder tumor) & > A TAAZBEL T #hEmbEz £ER
Jeo AWM ARRETEHER LA AHEE R 3 K 200 mg/kg BW
Z KM 7 B ESMBETHESNENE B FE
Kb THEBELASE - BREATHRAA Con A
(concanavalin AR B e H O m 38 4 8 X Rek A2 R b
BB EEH WATHABREKC @B LR - 55 L
N F A% 4 CDONB # 4 %A B8 K B (contact
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hypersensitity) & & &34 (croton oil)35 4 #l#ct & /§ X (irritant
dermatltls))iﬁE v RAE B KR AR A RERAR K o

e R RER

NI REMKCSTHEATHAR B¢ —2
HEEBEh R ERENEBERERRECBTRAKL B
B~ B - BHBRRFE -

ERBANRER  eHERAG @ Bl Etail
(monocytes) & E % 4@ B, (macrophage)@ g JE & — M ¢ B K o
REwmipt Fcx BLGNRBAERERBE S MERILE

BEHE o BB BRMRAH e SR mEikd ik
Bp & LB 2 3.4 B8 (antigen-presenting cells ; APC)» T ¥4
@48 5 M A4 (major histocompatibility complex ; MHC)%
e F THEwRBELABEAAFEREL T @BRERXS (T
cell receptor ; TCR)#v APC % @ #94i/R/MHC # A& 4% »
T w2 MBRARNME  EmALEFTHAYERSLHER
# (lymphokines)¥ ¥ % 7% R /& -

TémpE1L :
ME@IBT X3 %# 9 X/E (mitogen) &y 2| B M F 1L » 4]
4o Con A R A5t % % (phytohaemaggutinin ; PHA) » 18 5]
HiaH e Ao BEXB A Teels &4 EmpuT @k -
Con AXBEMRTAERBR BHBIEE  R—H{l
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R E > TREACEBOEE - FAKFTIHERL Con A
#TwhEltFMzikasF TS CD,E&4 £
pligdRy #HHU Take (THeEARE i E  #lio IL-2
Vo Tml¥ERTF BT @ik @& & k37 IL-2 receptor
Mg IL-2 44 o % IL-2 receptor #1 IL-2 # A% T3 e A B &

$3E/E M (transcription) - 5] 4u3¥ ju 48 f8 & @& transferrin receptor

B kI MM transferrin B9 &S LB S H A mpB R HE

B i #4E M (Neckers and Cossman, 1983 ; Heikkila et al.,
1987) » Depper % A (1985)% 45 #i IL-2 receptor #2 IL-2 & 4 &

75T B A B AE 7 HI R 5 4R -

W AHRBE

MEATHEY  BRESLENBLEERE WLELAA
REHEilt BEmERBEATEBRERAE M H+ER
BE-EARBATAZTCERZE - BHLURABRHTEEIL
2751 A (chemoprevention) &g Hp | 41 R T8 b5 & & &9 5 £
GRIARFENEE - ETARESBAE AR REHIS
¥ o BpR3| TRDLEME &R - Fewick & Hanley (1985)
AGHHAERBE S ETRTHRLAEAE  EREFAFELT

FABIBRREAFHNETBBRBSAFZHE TS BAKRH

MEBEAAMN o Aganal (1996)8 5 Hh X EFLREAATH

SRFEHHEMWE 20 gday)tbRHmBEHER FREIE T A S A
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AHETEARAH34582 40 A-You FA (1989)8 s H s thh -
BERBEEAGFE -ARMNAEFRAL HHETEFREOBRESR
AR -

BRFATHREARIS  BRARBIIXBARTELEET  KHE
BEARMREEEZINA  WHEGBRELALHAR *© §F& (Buiatti,
1989) ~ 4 8% # B % (Hoenszel, 1972) ~ BE % (Marsh, 1987) »
AT (Hayes et al., 1987 ; Jang et al., 1989 ; 1991) - & & &
(Nishino et al., 1989)% - R4 HI/BE I TAEARF A © 1.8 3%
HEGAGFREN 2 FRZSKOFAE 338 ik e e
& 4m i & M (direct cytotoxic effect on cancer cells) & 4.3 jo 2
#3% %E (Sumiyoshi and Wargovich, 1989 ; Abdullah et al.,
1988 ; Dausch and Nixon, 1990) - Fpsbsh » K &I $IBE & 7T
RE R A HE RIPHIBEF T A B 0 440 * Perchellet % A (1986)
Bpis i - £ BEE 4T (tumor promotion)iX B ¥ 0 K H i
# B 4548 (onion oil)fv diporopenyl sulfide & 3% 4w glutathione
peroxidase B¢ & 7E £ » B K#4F A B " 4 4F reduced/oxidized
glutathione (GSH/GSSG)&y kb 48 (Shalinsky et al., 1989)- 4 Pinto
FA (1997)% Belman F A (1989) &4 # % + du38 th K44 ¥
HIJE 4 B A AR B EL RSB 4 AL MY X (tumor promotion stage)® &
B % ornithine decarboxylase (ODC)& fis &.1tL&& (lipoxygenase)
EERM -

LERERZEF @ K4 RS Allyl methyl trisulfide 5T
WMok QRE M 0 F R - AFBK - MM T glutathione
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S-transferase (GST)/&1: (Sparnins et al., 1986) - (54 » Liu %
A (1992)4.35 H Bk B P Ao AN 2% KR #F4K 0 7T B8R 3 3 ho ST
B GST /&M - M7 GST /M4 » Brady ¥ A (1991) & H =
TbE—FIEH > K& P DAS S siibbind B
BREARTEFLEREHHES > £ B EIpH AT F cytochrome P450
B AT R B AR fAT & M4 A (bioactivation of the
procarcinogens and protoxicants) - F Jb AR H B & & % 4E K F AR

P HREEARLHETEZNAE -

BB AR LML K A # (Biotransformation
enzyme systems)

BEEFTARRICANDSART  RBLLEENRS
Wi T AFRALNBEEEA AN EIEGAGH » B
AAG BN T ENRHEMERRNELET - B %
F 0B R HE G E RS B PIIR B 4T B AT, 0 AT
ABRAER R BRI BERE LSO EENEE -
B~ BRitmn >  RBERGEE -

BEBRFARERNESHLENGE S @BE T > D2
IR T S AN R Y-S -ON R O Y PSR
(Phase I & Phase II) - Phase | B % 4 a0 XM/ A £ B 845 &
b~ BERKM EERMETALDEERAE (functional
reactions) > H 4 R TH#HE1E A Phase Il KR ERAZ S H
(Anders, 1988 ; Guengerich and Liebler, 1985) - Phase I 8 % &
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Rtk » Be%¥ xenobiotic RAMERRL B LEEMEKHE
# K o 48#: Phase [ 894 A » Phase I B F A KB T E R A5 R
J& (conjugative reaction) ° 3] 4% xenobiotic BL A = & #& Phase I
R A s ¥ehshhe ik - B E WA M4 sulfate ~ glucuronic
acid~amino acids & & glutathione % B & & KEmtt ey o F >
¥hoig b R H A R ERBEN R HHE LA (Paulson et
al., 1986) °

Phase 1 B % % % P 1L cytochrome P450 A& X 269 8 »
P-450 B 55 AMRBE FARE —# 44 &9 (heme-containing
proteins)’ heme iron & X & ¥ & ferric (Fe’")» & & B A& ferrous
(Fe’" )% » P450 @ 44 ffF (ligand) (40 & ~ — &AL R) @
8F ferrous P450 A — S /b #E oW ER ARKL G 4 4£ 450 nm M
if » B B4 cytochrome P450 4% - Cytochrome P450 481t &
- J& & monooxygenation * & AR FHAXH * & NADPH #
RETAEXAMAREAAALAAALABR SR ARG BE
(Guengerich, 1991) - P450 & £ X # 4 2424 £./b8 (mixed
function oxidases) » X hse B PASOBE E R F 9 » B O A
NADPH cytochrome P450 reductase » o & 48 # 18 &% ©

Phase Il %A% EE M Ay ¥ - Aéﬁﬁ#?%
sulfotransferase ~ UDP-glucuronic acid transferase - glutathione
S-transferase - N-acetyltransferase ~ amino acid conjugase
» methyltransferase - £ R f& &, glucuronidation ~ sulfation ~

acetylation » methylation ~ glutathionation = £ & & &) # 4- - Phase
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11 8% % 15 FA 16 T B35 44 fo Sh R 2 A AR 0L > B UL o Bt o1 A
$h > # 4 (Paulson et al., 1986) -

#: 2k Phase I & Phase II & 8% Py X 34t & 40 fuik 3F 28 4h &4
RS ERFREFHAIE S  Phase]l & Phase [l % &
A 4 #iEIeE A (bioactivation reactions) @ B @ b R 4 £ 42
B P L TRE ML RERAFMR T HAEY & m iRk
BTl tr 3 BB W E BF E cytochrome P450 #4 7% 1L > Czgan
% A (1973)45 % dimethylnitroasmine (DEN)# X3 % 7% 1t & 5
K@ WHehiB L EH cytochrome P450 #4481 o £# Phase II
HRBMRERELTREAE AW FILER » 6 &0 © glutathione
conjugate * # xenobiotics &g & W ILE R P B T4 R F L
As  HRBTRENEAFHERBKRREM (Anders et al,
1988 ; Dekant et al., 1989)

BB FLAAERLEBEYHETEZAE » MAA
FEARRRFHELEFTZHOMATF KRS H P450 F 4 5
(%o alcoho)Fl B3R 3B » EHN EX R FHEKRAT » 8RR T R4
il AL P DAS 7o DADS X R SRS RTLEHELY
MILBE A% AIRATRAEITY - |

B~ AERAACREARLIL> FIUE
if‘L$¢1UF<§ R o B A (reactive O, species)® £ &

B & (oxygen free radicals) R i — Ak B HF ALY ETEREH -
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% HE B 8% A g 5 AR 69 39 K $ Ak &8 1L (hypercholesterolemic
atherosclerosis) ~ H o H #E A B 5 £ R £ ¥/ (ischemia-
reperfusion cardiac injury and heart failure) % (Prasad et al., 1989,
1992, 1993 ; Steinberg, 1992) -

BEMBRNAGREETRA > FHOGE  BMLEF —F
AHHRELALAZAE AW BRAGRALCZKT S ARK

> (Cotgreave et al., 1988) » &35 : .3 A Lo F » 4o @ 4 4
% E (tocopherol) - B-#f # & % (B-carotent) ~ % B¢ H AK
(glutathione, GSH) ~ 4 4 % C (ascorbic acid) ~ fk 8 (uric acid) ~
B& 4z % (bilirubin) ¥ - 2. L AMLEE ¥ > o ' AL Rk 1L Es
(superoxide dismutase, SOD) ~ #§ &g (catalase) ~ £ At H AKkiB &

b &§ (glutathione peroxidase, GSH Px) ~ # At H Ak B 84 75 8%
(glutathione-S-transferase, GST)%¥ > R $ #&E#HEE & » o #
Bt AKiR B B8 (glutathione reductase, GSH Rd) ~ & £ 4% 6 &} 8%
% .88 (glucose-6-phosphate dehydrogenase)® - K ¥ % 3 &1t
o FHh @ mEE T At F E I X UABBH RR L
KCRAES |

BERRELET » KNG E B g 2 R 6935 4K 8 Bk
## {1t (hypercholesterolemic atherosclerosis) ~ H f & J# % A it
RESE R E FEE (ischemia-reperfusion arrhythmias and
infarction) ¥ & 7% B A FA M &6 &4 A (Jain, 1976 ; Rietz et al,,
1993 ; Arora et al., 1993 ; Foushee et al., 1982 ; Ernst et al.,
1985) > AR AFGALAILKEN AN - £ IRBHEX
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F » Popov & Lewin (1994) %45 i st A 4 UV B 4 # &, (photo-
induced radicals)& A Cu™HH M EEABEE (LDLYAILE
By BEARFEHEMEA ALY LDL A2 4/ - Prasad %
A (1996)#R 545 » ARAELRBTirsl HO, ks ad Ak
E R BEmkSEESAILEE -

AP ERRABNY  ARARIHEET  AFTHS
BitmBEERALS FRLAILEELE XKL THRS —
BIEASG ™ e

A OARAEHLEROYE

RBIES BRI B RGIRERELRERRATR
BER - BRRBTREBET Shl - S0&BAHMHKGKE
bz B F @ BBEFELAE F@‘ﬁl@i'&?é‘]k%ﬁﬁ » R

B AR E % E > Bhushan £ A (1979)45 h & F EH st
B & B (ischemic heart di‘sease),g% EFHRORS~I0g 84 K
#23MEA 0 EAERA PEERR B REREGHE -
A—FRY HEBEELERAERRAARMFT (0.5 mlkg
BW) 2 B8R @ ot AEEEREABGBARAAMNEK (August,
1977) - Bordia % A (1978)&.35 i » £ 4 T K&k O B IE &
BEBERRA ] g R%F > THwbhFTrRBEEa0EK
(fibrinolytic activity) 80%% % » EMN A E S HKFE > BT H o
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i 130% - Lau A (1987 R AR KR & M E K7 & K+ 4
MEBRKLTEERSE - KEERKBEES (LDL) ~ foiR &% A5
a6 (VIDDA¥ & EREE S (HDL);R B2 h A - B A
Bik o KHEBREEETREMEF A (Qureshi et al., 1987 ; Jain,
1976 ; Yeh et al., 1994) : 1. ¥ #|EEI 82 & R BE 5 > RV HE
El B2 4 % » 4o @ ¥p# 3-hydroxy-3-methylglutaryl coenzyme A
reductase (HMG-CoA reductase)® cholesterol 7 o-hydroxylase
B2 EEME ~ 2.5 pofEEE (bile acid) i A A AR B B &Y HEFR o

ERAFEBRLF=RHBERELIEREBIFHEEL S
& (lipogenic enzymes)& % (Chi et al.,, 1982 ; Qureshi et al.,
1987 ; Yeh et al., 1994 ; Oi et al., 1995) » 4o : 1.% 4K glucose-6-
phosphate dehydrogenase /&M & mal’ic dehydrogenase & 1% ~ 2.
3 o £ B B2 % (norepinephrine ; NE) 4k » 42 & = 8 H 4 fis
AP

BAwb  BANFHYRBRTELEHER ) KFERMIL
BB FTHEEERRAE YT X (Augusti and Mathew,
1973) - Simons ¥ A (1995)#ITHIBERMAE FLiEd » £ FF
BESEREEEXBEAIZR300 mg KENR > HEFLERE
B ZHE bk BEERORERGBE R - MR BATA
ko RHERRFRTEFRLET T @NRALER - BAFT
RATRERX TRUZIRFERYATAREAM -

In
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£ -HBRY %
— ~ X8 H

(—) meHH
4 i @ &k 3 Sprague Dawley (SD)#M KRG & > #E 8 R+ &
TwmEHPF < -

(=) £
AETWFAHEA AIN-76 #£ & &b st/ (High-fat diet)
Rk 1 AR o 3B A TeklLad (Madison, WI) ~ & #%

2> &) B CPC Intl. Inc. -

(=) Ktk

1. K&#d (GO, garlicoi) B PR B LS AhiamiLs £
ERPR ARt o AR RABR M ¢ > LR 4 A ¢ diallyl sulfide
(4%) ~ methyl allyl disulfide (4%) ~ methyl allyl trisulfide
(8%) ~ diallyl trisulfide (31%) ~ dirallyl disulfide (39%) -

2. =/ AR b4 (DAS, diallyl sulfide) #% B Fluka Chemical

~ Co. # & : GC 97%, (H,C=CHCH,),S

3. =¥ H A =54 (DADS, diallyl disulfide) # & Aldrich
Chemical , Inc. # & @ GC 80%, (H,C=CHCH,),S,
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(m) AL 2R B
1. —f& oA &
RMEE L

2.7 51 B0 AT B
(1) [6-H*]Thymidine (1mCi/ml) #% & 3 Bl Amersham o
= (2)Linoleic acid [1-"*C] (58mCi/mmol) %% & NEN -
(3)L-a-1-palmitoyl-2-arachidonyl-[arachidonyl-1-"*C]

(55mCi/mmol) # & NEN o

3EATHBRERFESTHAE

@ Sodium dodecyl-sulfate (SDS) ~ Trizma Base (Tris) ~ B-
mercaptoethanol ~ KCl ~ % 8% § £ B Sigma Chemical
Company -

@ NaCl # & 45 B Merck Chemical Company °

® Iso-butanol #% & % B Fisher Scientific Company -

@ Methanol #& A % B Tedia Chemoicals Inc °

® Comassie brilliant blue R-250 > glycine ~ 30% acrylamide/
0.8% N,N’methylene-bis-acrylamide /& & ~ bromophenol
blue 8% & £ B Bio-Rad Laboratories °

® Ammonium persulfate ~ N,N,N’,N’-tetramethylethylene-
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diamine (TEMED) #% & Phamacia Biotech °

@ Peroxidase anti-rabbit IgG ABC kit #% & £ B Vector
Laboratories °

Polyvinlidene difluoride (PVDF) membrane % 8 £ B
Millipore °

® Monoclonal anti-rat P450 2E1 antibody B& g £
Oxford Biomedical Research, Inc °

® Rat CYP 2B1/2 polyclonal antibody 8 & Chemicon

Interanational Inc °

= bk

(—) BHmaE
ERAETERGDFOMBIT 4 BRI SD #H XS
B MBIASAEETY  FANEBEAE T AEGKEAS
12/ Ef & &4 (12 hrs light/ dark cycle 5 light : 8:00~20:00) »
B ESL 2551°C - TN » KuFHHaaHa - K&K
BRERMBRAOAEES B 64 o FRAF -
48 3 Ly # R R AR E (mg/kg BW)

1 High-fat diet corn oil
2 High-fat diet garlic oil (200 mg/kg BW)

3 High-fat diet diallyl sulfide (DAS) (100 mg/kg BW)
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4  High-fat diet diallyl disulfide (DADS) (200 mg/kg BW)
5 AIN-76 diet corn oil

6 AIN-76 diet garlic oil (200 mg/kg BW)

Rtk 1) HF3REBEHE  HBADEF KX (po.)
# A& E KA (CO,2mlkg, Bk A+ d (GO, 200 mgkg

BW) % DAS (100 mg/kg BW) % DADS (200 mg/kg BW) » 4

ER3IRAHMTA TRERR  BFREH -

(2) Bl R
. ks

ARG EATRE LW S XA TR R
B - AR A AT e B R B LA
SUAE £ 5 2% 5 R I 97 7 -80°C « A7 HC 2R do s Al SR 4T dn 26 R
SRS

2. MR IR

2 BBHE%E 0 LE 9 ml RHBKROL 5% HEAEEM A
i Bl) > LA 500xg B0 10 487 REE A0y ERN
80°C B HMA - TREOLAKTE,AERKRS 10 mM
glucose Z PBS Fikth > AFH R 0% o R F% » £ 30

5 47 o o KR B AR R AL B B AL R AT -
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3. HEitafo H BBz KA
IEERTRE 0 X 4 EMHE (W) 4 1.15% KCl & 001 M
potassium phosphate buffer (pH, 7.4)35 % » 3 E & 4°C T &
L 10000xg . 30 R4 R Y RERBRA I
105,000xg » #/7A Sk & 1 N o BB BRI @Y
(cytoso) B 45 » BRI 2 BF A4k &2 (microsome) @ 4 % A% 4m
BEERZAMAN 1 ml #ki8R F& (0.05 M potassium
phosphate buffer, pH 7.6 » 4~ 1 mM EDTA)#) # ke 88 » 3 57

-80°C -

(2) T+ EB

1. B+ 840 W Ba By AR
(1) BT B =45 ' A5 BF BE 0 #7 (Lepage etal., 1986)

0.2 g BF B Am A 1.5 ml CH,Cl : Methanol (2:1)i2 4% 3 g »
LB HBTE BRI R R RE 0 w50 ul CH,ClL » £ 4rdk
B EEAS Y > # A TLC aluminum sheets (Silica gel 60, 20x20
cm)(Merck) 7 # K B Bs B s #% * B B & A hexane/
diethylether/formic acid (80:20:4,v/v/v)» B 7 &R $# TLC
B ok & > °f E 2,7-dichlorofluorescein (0.1% w/v in methanol) £
e BMAGNRBLBRBEHINTERELAEZRBRAETF  fo
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A 2 ml methanol:benzene (4:1,v/V)iR &R A D RA » KRB LE
BE12 12 po . 200 pl acetyl chloride » 5 F8#{ %% A0k %E > E
# 90-92°C A5 1 /BF o A8 m A 5 ml 6% K,CO, R4
40 4 1100xg FaC 1004 RERBREURARE » KA
Ao A 20 ul n-hexane Bp %% stk A & 45 -

B 1 oul E47 GC ¥ 2 » N, & carrier gas > F 428 E &
W 150°C T #54 8 448 B 508 248 3°C L 73| 190°C injector
A flame-ionized detector (FID)&y & & % 3% € & 220°C - R Fl A5
B B4 B S AE B BE 42 & & (Alltech, Deerfield, IL)/% & & i kb 8% -
R B a ntb AU BER BB EEAE BB LRI E -

GC % # &.4%5: Gas Chromatograph G3000 (Hitachi Tokyo,
Japan) » D-2500 integrator (Hitachi Tokyo, Japan) * GC column :
SP-2330 fused silica capillary column, 30mx0.25mm ID » 0.20 um

film thickness (Supelco Bellefonte, PA) -

(2) AF ¥ A® desaturase &ML E (Gargetal, 1988)

1 g BFE& e A 2.5 ml 355 % (% 0.25 M sucrose ~ 0.05 M
Na,HPO, 7H,0 ~ 2 mM glutathione, pH 7.4) » 3§ & 1% & 12,000xg
.o 15 5480 B 1 ml E& & (5 mgprotein /ml) > 4k =R fu A 200
nmol 4% "C #& & z linoleic acid (0.1 pCi) ~ 2 ml & EiR A%
( 50 mM Na,PO,7H,0 + 7.5 mM ATP -~ 3.8 mM MgCl, ~ 0.2 mM

NADPH ~ 0.5 mM NADH -~ 0.2 mM coenzyme A) » 37°C K & 20
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N84 0 mA 2 ml 10% KOH (&7 methanol) » 85°C F £4kt 2
8% e Al ml 8 M HCl 47 ¥ #uv R & » £ 4% 14 hexane
EE SRR - oA 1 ml 14% BF; (boron trifluoride) s 100°C
FTHRAARE 1 v8fF > BL hexane FREUR AR » &L
wm# 60 pl hexane F » 4 TLC 4#f (TLC R A k4 10%
AgNO; =z acetonitrile B R ZF# 15 o4 ) BEHRA
hexane:diethyl ether= 17:3 (v/v)» 18:2 & 18.:3 BEWEE e B
B2 AR L8 B MAER- 4 182 R I83 AeEk & T -
¥ B-counter 3t #H -+ A® desaturase & t& XX pmol 18:3

formed/min/mg protein & 7% °

(3) AT PLA,EM B E (Raoetal, 1996 )
BUAT B 0.3 g Ao A 900 pl 35 8 & (4 50 mM Tris-HCI ~ 250
mM sucrose ~ | mM EDTA ~ 1 mM EGTA ~ 0.1 mM PMSF -~ 20 uM
leupeptin ~ 5 pg/ml trypsin inhibitor, pH 7.4) - 345 % # X
10,5000xg &k 1 /v8F » BR L& cytosol ¥} 44T PLA, 7% 1+ /3
EREOHEZESTH °
B 100 pg cytosolic proteins » fe AR FE R A& (100 mM
Tris- HCI~ 15 mM CaCl, ,pH8.5)Z 44 g #& % 100 ul * fu A 4.6
ul 910 uM PAPC (10 pei/umol) » & B E A 40 uM > 37°C F
B 30 4-4581% > /e A 300 ul chloroform:methanol=3:2 (v/v)#&

W RE > ApoA 200 pl chlorofrom 28 4 RABKRTE
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chlorofrom & + A § A R 3L v A Spug AA & 50 ul chlorofrom
1% > Bp T # 47 TLC %% » B B #& tb ) & chlorofrom : methanol :
acetic acid : water = 90 : 12 : 2 : I(v/v/v/v) » AA B PAPC %
2o ER L AKIET - AA &R PAPC %] F# > B4 B -counter

it - PLA, 7t 24 pmol AA release/min/mg protein & 5= °

(4) # 4% PGE, B & 5 # R &
& HRE 150 4244 > #k A Prostagladin E, ['I]RIA Kit

( NEN® Research Products )% #7 4. % PGE, ig & -

2. BRI H
(1) EmH e % %8 % (splenocyte proliferation

assay) (Szondy and Newsholeme, 1991)

AE BB EFREEE B ER LB B PBS &% (140
mM NaCl, 0.68 mM CaCl,, 0.75 mM Na,HPO,, 1.47 mM KH,PO,,
2.68 mM KCl, 4.92 mM MgCl,, pH=7.2~7.4 Y% » | A & F# &
NEER O E AR R o JEKBIE L 0 400xg B 10 24F
Bl LB & > e PBS URI#KFHAFERR - KERSF & fa
B B E RN 10 ml # E B o & (Histopaque®1077, % &
1.077kg/m* )+ » LA 400xg & 15 548 (18°C) » L5k E fm i
BHEEHEERE PBS Faf - ABE A KO @pERY -
LA PBS it iktm 1 - BX 400xg 18°C F < 10 448 » Bk
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ERE% o ARG E @Al RPMI-1640 % > &< 10
w0 BELERB®R » &N 1 ml RPMI-1640 » wUE & /b
EHRAHBR @B ARE EHEBEF TSl
Bo

kB, fm B L8 well Sx10° 2 e fo L3R #8 7 96-wells #4 12
HB/ P o EAwAREREE concanavalin A ( Con A )R] :&# &
4o B 2 35 B 0 48 8§44 0 Aw A 20 pl *H-thymidine (10 pCi/ml) -
Fagegk 18 B AT EHeBRESUTETRSL
WEBEBEEERLE  FEBANRETEH P oA 2 ml B3
Mt dk 0 AP R BRI E 1 4548 o 3 E *H-hymidine # A

B DNA &9 & -

(2) B4 M B8R B (contact hypersensitivity):] & (Claman, 1976;
Levis et al., 1975) ‘
ZRERTE%E  NTHEIFFHL > ELE S50 u 0.5% CDNB

B (A% acetone : olive oil=4 : 1,v/v)+ 24 /8544 B4k 8 =

k96 /N85 > BIAF 03% CONB# 2% A A 8455+ A

24 BB LMY SHEFTREALLETFAIMAE > L

MEZEEABEEEBARRERTIEE -

(3) Rl %t & & £ (irritant dermatitis)i® £ (Clementi et al., 1994)

ZRERTHEZ  HEFAEFEHk 15 ul croton oil GER
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acetone) * 6 EESFERMEH > SEFTRELALL T 25
#FE O URFTEEAEAMNEEERE XA EHERZ -

3. mEBmKAKSH

(1) BF B total cytochrome P450 content /8] &£ (Omuraetal., 1964 )
;i%ﬁﬁiﬁ’;\-sotAzﬁ#&éﬁﬁuﬁﬁgﬁ%ﬁxth P HREER
FEHERAHOOMBBRFER  MNEEGHTREL KR
BAEEAE M S 15 mgZaE  BY 2 ml HBERFTR
feA 1 mg & Na,S,0, BR W E K P450 REBJH ;=R
EHERE I m- BEARELRET Y 23 EAD R
reference cell & sample cell » L4 & 400 ~ 500 nm #4748 »
4 etk S A 450 nm R 490nm Z A RIFE R 0 K AR
# Bl sample cell 2B HE » & eEN 40 18 CO &h £.98 >
REBARE T RARRT  #ITFH - RF e 324k 450nm

B 490nm Z 7 85 & A4 » iR K XA n mol/mg protein & 7~ ©

(2) AT cytochrome P450 reductase 7& 4 #] £ ( Phillips et al., 1962 )
mEmBEHRL ERA&AEAERERNS 05mg/ml o 1 ml
e HEE P KK 320 ul 0.5 mM & cytochrome ¢ /&% ° 40
wlokr sz a8 etk db 360 ul 2 03 M BiEg 475 818 (pH 7.7)% 4
BENEBF I 548 HhoA 40 pul 10 mM NADPH £k &

550nm F &5k = 48N B {E & B4t 0 P450 reductase & M L
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nmole cytochrome ¢/min/mg protein & 5% °

(3) Pentoxyresorufin O-Deakylase (2B1 ) &M B E (Lubetetal,

1985 )

HREHRE A RELHEL 1 mg protein/ml - 1.5
ml % & # .0 % F e A 100 ul 500 mM MgCl, ~ 400 pl (1 mg/ml)
Pk 8% 4% & 0 20 ul 1 mM pentoxyresorufin » 380 pul 50 mM Tris-
HCI (pH 7.5) & #4888 7 & 900 pl» 41 & A 100 ul 2.5 M
NADPH ¥ A B FRE 5 548> & AuA 20 ul 25% ZnSO, &
20 pl ggf» Ba(OH), &L R & (Z & T WA £w A\ NADPH 2
B 0 &AuA 20 ul 25% ZnSO, & 20 ul #2fe Ba(OH),) - & kR
JE4 LA 1000xg TE#C S o4  ROT ml 8 LB®R » BRAE X
H % BT (excition A =522nm & emission A =586nm) °
RERE A A iR B4 resorufin R X E » POD #57F K

LA pmol/mg protein/min °

(4) N-nitrosodimethylamine ( NDMA ) demethylase ( 2E1 )i& %
] & (Nash, 1952)
Hab ey R AR P450 content » KB EEHRENMHEE
1 mg/ml> 48R 15 ml M E&HSE FAiwA 100 pl 100 mM
MgCl, ~ 100 ul 1.5SM KCl ~ 400 pl (1 mg/ml) #4408 34 4 % -

100 pl 40 mM NDMA #v 200 pl 50 mM Tris-HCI (pH 7.4) + 4%
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4B B8 55 3% 900 ul > R4S % A A 100 ul 100 mM NADPH 3 #
37CTFRME 10 248 0 &tk Ao 50 pl 25% ZnSO, & 50 ul 48
#v Ba(OH), &1t R & (Z @ T 8B £ /v A NADPH 2 77 » & he
A 50 wl 25% ZnSO, A 50 pl af2 Ba(OH),) » # ik R 1% # 4T
B0 1000xg 5 o 48 B A 0.7 ml £ B ik hu AHT# B 49 0.3 ml
Nash # % (4 5 g ammonium sulfate~0.1 ml acetylacetone # 6 ml
3% acetic acid) ' R4 4L SOCAKSETRE 30 4248 #1 A &
AAEBRALERE 4120m TRE > FEARRE  FRESHLY
FMACRETRRMAZEGLL > NDMA #5744 nmole ¥

& /min/mg protein & 5 °

(5) Glutathione S-Transferase ( GST ) 7& M B £ (Habigetal,

1974)

W 15ml aHFF A8 RAERZR (4 1mMGSH =
100 mM & 8% 47 4 #%7%, pH 6.5) » B4R F A A 20 ul 50 mM 1-
chloro-2,4-dinitrobenzene (CDNB) (i& # 99.5% ethanol)~80 ul 20
mM BBk 47 Bk (pH 7.0)& 20 pl 4& 20 mM &5 Bk 47 42 11 %
(PH 7.0)#% % 150 B =BT T RER - REBGHEN
340nm T B RAMEEIL 5 448 (25°C) » GST /& 2L CDNB-
GSH A ik 2R E > F&F ML nmole CDNB conjugate

formed/min/mg protein % 5= > CDNB-GSH A€=9.6 mM'cm™' -
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(6)2B1 ~ 2E1 ~ GST—®& # R T 5 # (Towbinetal, 1979
Laemmli,1970)
A Bk aH
FRAmAERZI B I MR BEAEEZRAEL oW
ZagEE (Lowryetal,1951) # ¥ # S B AT AE AL S
1 2% 2 mg/ml > pe N5 & 5% 4 sample buffer » 95°C T& 5 4
HEREFETOEHAMALBARAUBE T - A 10%
SDS-polyacteylamide gels # R E & & § 7 # -

B.#& % & 27k (Western blotting)

# 7% kB sk 18 2 stacking gel #71F2 » F|TF 49 separating gel
RZ 8% transfer buffer (25 mM Tris, 192 mM glycine, 20%
methanol) ¥ 15 4-4& » @ A/ N#4EB R 48 2 PVDF #% Ep g »
% LA methanol R ¥ 5 448 HAB B £ F 2687 transfer buffer
Moo RIBRKFAFES JEK B R ~PVDF B~ B4~ B4
HERZHEXEBIRT » BMARABREPHE T - X100 k458
j784% 01 o5 Bt PVDF B2 % 34 buffer A (25 mM Tris, 150
mM NaCl, 0.3% Tween-20, pH 7.4)i% 3 3 % » HK 5 548 ' [
% 7 & # blocking solution ( 20 ml 4~ 25 mM Tris, 150 mM NaCl,
pH 7.4 & buffer B #v_E normal goat serum 150 pul )% » # 4°C

Fra®mAIEH 37°C KB TR N BPoTBITH I L B, o
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CrR%E
a.4% PVDF #& Ep i & blocking solution Bt ¥ » 1L buffer A
PR3 R BRS 54
b. B4 414 3. 8% (anti-rat cytochrome P450 2E1 ~ 2B1 &,
pGST Hu &% )#4 buffer B > # 37°C Kix ¥ E & 30 448 »
HBEEREBE LG T RAT -
CEE B AER  UbufferAid sk 3k » HRS 94 o
d#EEAN_%KIEE (goat anti-mouse IgG antiserum X,
anti-rabbit IgG biotinylated antibody) » # 37°C k& + &
& 30 4% -
e B — M FLB Ek 0 Sl buffer A sk 3 R 0 K 5 48 o
.3 % | A\ A-B complex (Avidin-Horseraddish Peroxidase)
B W 3T°C KB EHE 30 4% -
g. R A-Bcomplex g% > LA bufferAivk 3k » Bk 5
A
h.% 4% #e A DAB (3,3’-Diaminobenzidine) ( 10ml buffer B
A 4 ul 3% H,0, & 40 pl 25 mg/mi DAB) 2 &, -
i8] B BE &% > LA buffer A ¥k 5 4048 -
j B i PVDF B > 22 Bp ] o
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1°Ab 2, 2°Ab & % tt 15

1°Ab 2°Ab

P450 2E1 antibody : buffer B '
2E1 anti-mouse IgG : buffer B=1:400
=1:1000 ,

P450 2B1 antibody : buffer B
2B1 anti-rabbit IgG : buffer B=1:400
=1:1000

pGST antibody : buffer B
pGST anti-rabbit IgG : buffer B=1:1500
=1:400

4. LA Lo FARAR R EFRA L

(1) FFBgAR &

@ 5% B &1t (lipid peroxidation) 2~ # —(thiolarlituzic acid-
reactive substances, TBARS) (Fraga et al., 1988)

0.3 g AFBAe N 9 /86y 50 mM 24844742 #7175 % (pH
7.0)3E BRO2mIAFBEMA TR ERNKEF A A 03ml
50 mM #iBk4v4E % & (pH 7.4) ~ 0.5 ml 3% sodium dodecyl
sulfate (SDS) ~2ml 0.1 N HCI~ 0.3 ml 10% phosphotungstic acid
B 1 ml0.7% TBA - iR&3H4q » ERNHKFRE 30 248 &
BEWNAKF LS /mA 5Sml l-butanol » 2B TBARS £ 1100xg
T &0 15 548 B E & & H excitation 515nm & emission 555nm

TR R Bk kK& (F-4500, Hitachi, Tokyo, Japan) 4 #f -
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P43 08 B 81 1,1,3,3-tetramethoxypropane (TMP)AT 4 69 4% &
g Etb st E S P TBARS $9iRE » BEUEAN#E

& % 4 % b nmole TBARS %% °

@ 44 % E RIE (Catignani and Bieri, 1983)

0.1 g AFfgAu A 1 ml 34 E & (50 mM &4 8 47 & #i%, pH 7.0)
35 B 200 pl AT R3S & 0 Aw A 100 pl a-tocopheryl acetate (50
ng/ml in 99.5% ethanol) & /E 42 & - JR B R4S | 454844 » 2L 200
ul hexane £ H 1 448 - /£ 6500xg F#.w 3 04 RERB R
W £ % 1.5 ml eppendorff tube 7 » TR & & A L B4 7 &
AR UEHRAELE /&Jﬁu A 7k ¥ v 350 ul methanol
BN Y E o oA 45 pm B BB 0 BR S0 pl i 4 A HPLC F -
BRESRBZHAR KO XFHFHLEL T E RE > 25K
BAATHANg 44 K B AT -

HPLC % # e sA FFAr4 R © L-6200A intelligent pump » L-
4200UV-VIS detector » D-6000 interface & LC organizer (Hitachi,
Tokyo, Japan) ; Mobile phase : 98% methanol ; Flow rate :
1.2ml/min ; Detector wavelength @ 290nm ; Sensitivity : 0.01
A.U.F.S. (absorbance units full scale) ; HPLC column : 3.9 x 300
nm stainless steel packed with micro Bondapak C18 (Waters, Inc,

Milford, MA) «
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® B B 84 Bt AK(GSH) & #.16 % £ Bt H AK(GSSG) 4 #7
(Reed et al., 1988)

03 g AFRE » A 9 eaey SOmM &% 8k 4v 4 sk (pH
7TO0)ME B EHRBRERE 400 pu B ER wAEES 2.5mM
phenanthroline #j 10% perchloric acid (PCA) - # & 40 44 -
# 4°C F 54 2000xg B 3 480 BUE 400 pl b /& & Ao A 40 pl
& 4 45 ¢ 100 mM indoacetic acid (JAA)E R » &£ %1218 K ho
A KHCO(3 (potassium bicarbonate)ky K & %] Xﬁi@%im ¥ Fo
Bk 0 S RE 15 5484 0 BAoA 440 pl 3% 2,2-dinitrofluoro
benzene (FDNB)(GE# 99.5% ethanol) A& » RA3H g% kA 4
CTRHRRE » M 4000xg 2w 5 048 » B EE & » 0.45 um
WA BIE % BP T84T HPLC 47> GSH & GSSG EE X n

mol/mg protein & & °

@ GSH peroxidase /&£ £ (Lawrence and Burk, 1976 )
HAEHGREATE GST B o ztafo G4 A 15 ml &
%E PiRR A 0.8 ml R E&E(4 % 1 mMEDTA~1 mM NaN; -
0.2 mM NADPH-~ 1 U/ml GSH reductase & 1 mM GSH =z 100 mM
B 84 47 42 67, pH 7.0 )~ 100 pl 48 20 mM &} 8 47 42 #5& (pH 7.0)
MHREISOENLE ERTHES 748% wA 01ml2.5mM
H,0, » Aok R AN 340nm FRIE 3 24N R LEMEIE
(25°C) » 4k NADPH &) &) &9 i& & R 3t B GSH peroxidase #4 7&
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t » ¥4 nmole NADPH/min /mg protein & 7~ °

® GSH reductase &M B E (Bellomo et al., 1978)

W15 ml sREPERAA 09 ml RAEZRA 1.1 mM
MgCl - 6H,0 * 5.0 mM GSSG & 0.1 mM NADPH z 100 mM &}
E% 47 4% 87 0% , pH 7.0) ~ 80 ul 20 mM =i 8% 47 4% #7% (pH 7.0)& 20
pl b B G 45 5% o A 2K AEE 0 £ 25°C F 24 340nm B & 5%
A 5 p4EMey %1t > s NADPH b ek % £33t GSH
reductase &M » 3 2A nmole NADPH/min /mg protein % 5 °

® #m Bt H superoxide dismutase (SOD)& 4 B &
TwmAEE:

- superoxide dismutase (SOD) #4 A2 &, & & % (superoxide
radicols ; O, VE A A BEALR (H,0)RE Xk BHE
WmtyiE E - BT % #) A xanthine 4 xanthine oxidase 4 A
4 R KBS (uric acid)BF > #FEEF O, 4 & » @ O, ¢ & INT (2-
(4-iodophenyl)-3-(4-nitrophenol)-5-phenyltetrazolium chloride)#
Rizen g » FrUAA A SOD #p#l b R Bey 2 E R HE & SOD
iz R

TEFiE e S 2 R4 AR (Williams, 1983) - 4a g
% % A Sample Diluent (0.01 mol/L phosohate buffer - pH 7.0)

M R T iR % 2L 30% ~ 60% &SR EE A
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BEGgeEHEAATLREL S6 (6.2u) REH - FRAER
By RE% Ay ALEBIKEK SS0 nm FRITIFH=SH
4% » SOD /&% ¥4 units/min/mg protein 7 X & 7% o

(2) 43k GSH & GSSG 4 #

R 200 pul 10% &3k BFER WAZENHEMHES 100
mM indoacetic acid (IAA)&) PBS & #%& » » 4 C TR E 15
4% 0 B 300 pl B Ao A% & 10% perchloric acid (PCA) » # &
30 4048 + 5% 2000xg & 10 548 0 B 400 pl LBk 2%
212 o A KHCO; (potassium bicarbonate)fy K B %] ~ #4278 & it
P Folsik 0 1k BN 480 pl 3% 2,2-dinitrofluorobenzene
(FDNB)(GE# 99.5% ethanol) ;243 94K 4L 4CTFRRE * X
4000xg B~ 5 48 0 LBEA 045 um BEMBEL - BT
# AT HPLC 47 o # ik AT B4R ] -

= Kl
EHUAFHE R —EEEREEE (MeantSD) & T > 4
o7 LA one-way analysis of variance (ANOVA)(SAS, Cary, NJ)
S EREBAE P RFZERSEIEMAME > it 1L Duncan’s test i
TREEENSH > ERNKRR TS E M EA L two-way ANOVA

NH o E P<005S ATFAEBEELE -
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E-&X

— B EERRH
1. Sk

& QMR B R 2 5B %K & CO~ GO~ DAS -
DADS: A1 78 > BRBAERA S LT -

CO & -

LR BRIV -FE89A4L -

GO & -

GO an#f 2 B  NHLAAIHEANRMBERRL
A& BAEARFOALE  BRCABRIEN £+ X
#2 47 AIN-76 Diet # High-fat Diet 4288 88 - £ # &% A E » GO
EEihasBFER ENERELEH A BE  LFARER
A AW BEHEALR%E NERTEE  FRY
BEat BHRBEL BEITERALAILHLSLZREL

{e 3% &gz 4k f£ High-fat Diet 42 8 R 88 8§ -

ek

DA

5]

4
MR A RBRABE  BARER AR -
DADS 4 :
R I BREERAFREHRIEN  AEATHZNE
o FgALBE -
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2. MERMEHNE - HHKEE

A BRI HEBEN HE- -HHHUHTE -BERMHN
SR - ABES® 0 A GO DAS 4v DADS @ & &
B E 3 kb (P<0.05) 0 2 GO &y 2 fE 24247 AIN-76 £k
B F $E L4 R @ SRR R & 0 {2 High-fat £k & 8A 828 AIN-76
BEEmE 5 E (P<0.05)-

LR EfMEAFE L AR GO~ DAS v DADS 4 A
ERCO M EUMHFERE @ AR CO AR AW v 2
Beanit Loy £ R - UARERRAE » High-fat #2988 7T # jw i
§ R HATE (P<0.0001) >

L Efoie R E L &% High-fat 4k & & AIN-76 &k & -
EE GO HMABEEERESHABHBEE (P<0.05) N
DAS %R DADS Al# 2V M £ 2R % (P<0.05) 5 {24o ui48 # 8%
EATFAAZEF AR EERE - BHMEE oL Two-way ANOVA 4
GO RERKRRIEMEHR  BRBTHRT GO AU EM
BENS BRETIEIIKAETREEYA GO ZMIXEMARALYE
REEMBR -

=~ KPR As W Be B AR
1. BF &8s 4 Bs B 85

GO~ DAS &% DADS #4 4 » THYAF TS T Asmiftta
A AE R 18:2 81 20:4 RAEAS B 8 4o & = A7 > GO & DADS
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EAEZROTBHSEE PHERERBASH 182 B 204
Bl 8 F kb 44K (P<0.05) > 87 GO A DADS TTiZ % 20:4
Bemifh 2 A AR EN DAS RE A LA R4 18:2 (P<0.05)

B2 204 HERhMABBRNEAABREEZRE - EHLIBAEMES
@ REKBEMBRT GO REFMD 16:1-22:6> ¥ v 18:1 ~
20:2 A5 A5 & 5 DADS RE &R D T 16:1 ~ 22:6 » {2 R 3% Jw 18:1

Be A B% © £ DAS RIE AR T 20:6 » B R T 18:1 -

2. FFPACkpafoll « BhASH ASARBE A, B R & Bt ¥ AT 7 AR
FERE

g4 4542 » GO ~ DAS ~ DADS TH &% 20:4 BsBiss &
AA5B O AEEGORRERAR B P —F if 44 20:4
RS RFBE 4 & B FAC LA BE R EHEASE + 204 B H R e
PLA, EM & B Rwkw» GO @A F 4 Ffof 5 P25
p#l (P<0.05) B EEH@AHEALHL 55% (2B FEH
# DAS % DADS AR A XHE - ENHI5 A8 A, T £ 4
BYRAEZR - AEREFOHTHEACWHEXRSEY PGE,
ME(RwW) BREAPCE, RECREABAIREZHYE -

=~ RBTH
L. FR B 3K 3% 7 7
HZAERET GO ABEEwEEMBKES Bt
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FlEhist R ST GO REERAEE T ERENKE
Ko —F o4 Con A FENHAELN (B—) - FETEEE
CO% GO ey Bk B3k Con A E A 75 pg/ml o » Htm
AL REINEA  BAEMNER - EN GO R COMBT &
REBFAERE Con AIRET » GO A Bt H S A S S
CO # (P<0.05) -

2. B EBHREANMMEE T XRE

SBEBRERET (7)) GO Tip# CDNB ## &
contact hypersensitivity (P<0.05) GO @ F LB AREHE A
CO 484 36% > ZH croton oil THH F LB X RE » GO L&
CO&feRkiBHhIt LAY £ER -

w-BESEARKKER
. mESEEEH® |

Phase I & % % % 2R 5-78] & P450 ;& E % P450 reductase -
P450-2B1 (POD) & P450-2E1 (NDMA):% % - Phase II & % 8] %
¥ GST &Mt » B RBEANEAXN - LA PISOBEFHI G » &b
48 &5 P450 ;B FE ~ P450 reductase & 2E1 Z M35 K E GO -~ DAS
£ DADS R EmABRENY » 2N 2Bl FHAIA DAS R 4
BESZNAEMEESA (P<0.05)° GO £ AIN-76 b+ ¥ ¥

BREAGHEMBM  E—FRESH AL AIN-T6 £LREF » GO
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& 32 4 3 fu P450 reductase B £ 75 M (P<0.05) ST A T
As & % % GO ¥ P450 reductase F &9/ A (P<0.05) - f& Phase
Il B85 445 & GO~ DAS ~ DADS & IEI oA o GST
M (P<0.05) 2 GO % £ AIN-T6 Rt d ETHEZ -
{fe i@ > GST /E M £ High-fat & 488 AIN-76 4R K
# 5 (P<0.05) B A TFTHYE SR L LB EEN -

2. A E &R

& M 7 4 0 P450-2B1 ~ P450-2E1 R B4 4 & GST (pGST)
BITRBRFETH(BE =) &RET > P450-2Bl 9 AR st ¥
FEMER T R 0 DAS #E RN 2Bl kB GO Fo
DADS %4 - £ P450-2E1 Z BB AR @ RIEEFEHSH
MEBERERZE B £EFNRT@ > ARELER I K bhale
{1 {2 R 4 2E1 9 2B LR & GO ~ DAS & DADS 34T 54|
2Bl 274 pGST # @ S8 £ 75 R E & £ 4840 GO-DAS ~
DADS #8773 v pGST 9 %3 £ E A DADS ¢y K R Ba % -

B~ RS EK AR S
I FYAsE B AL RREADY FEE

A& A5 % 8 516 £ #-TBARS RILAALH Fod & £8 1
¥kt o4 TBARS BEF @ > A#ERRARKERES R
%% TBARS #94 s - £ A5 FRE # & » High-fat & &
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o RERSEEABRBENEI LAY E LR - 8 DADS #
R TH4LE E HRAERK GO @Ak (P<0.05); &
AABRTHFYH4A 5 EQREFATAR  ERRKER
B~ High-fat k& AT ¥ 44 % E 498 B T b2 4] AIN-76 £
£ 5 (P<0.0001) £ GSH & & > 8] &% & AIN-76 £k & &
Bt RE AFRTREAATILSHEEYEEERE 2 GSH
B 24 AIN-76 4 R A B éié‘ﬁéé High-fat & & # &
(P<0.0001) - f£ i1t GSH (GSSGQ)EE H @ » 4 %4 GSH 48
e By 0 1R sk (AIN-76)4 # High-fat A H B
GSSG R & - v R L GSH £ 1t:B B4k & (GSH redox status)&
;=% GSH/(GSH+GSSG)&ytb1E > 8187 GO ERTkD &th
B BEREFXABEAERT Ao bR T HABEFL£E
(P<0.05); Rt BHKRXE  BABALE S AL AW
GSH/(GSH+GSSG) b {8 3 8 AIN-76 4k &4 % (P<0.05) »

2. AP ALEEE M
& R BN %& N\ f& High-fat 8 & 42 $4 B H Ak A ALERE
@ > GO ~ DAS ~ DADS 3 7T 47 4 4 Bt H AKi8 A 1L B85 1%
(P<0.05) » £+ X x4 DADS #p#l 4 R & B % » 124 AIN-76 4
et GO ERkeH RIKMKE KB AAE L KA
- ENHMH IR BB S A & 0 & High-fat k&4 GO -
DAS -~ DADS 5| ®A 8a3% fusb 8 %751 (P<0.05) 5 & AIN-76 4
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AP GOLAFABMER GO ERTUN pusbBEEEH- £ SOD
B % % & ° High-fat sk ¥ » GO R I F ¥ o SOD iE 1% >
12 DAS s DADS Bl & btE A » &K M S8 AIN-76 &4 &
4 GO e SOD ZMAIE CO e £ 8 » 2izhmey SOD

EME R M8 G b ek (P<0.05) -

3. &3k GSH R E

BERBEFNEA GO~ DAS - DADS & 3234 4 3 fo b
w3k GSHRE » A+ &ibae) DAS & DADS 3 BEHE
(P<0.05) » Z2# GO &) RAE AN @A AIN-76 &R @
(P<0.05) - f£ GSSG RE ¥ @ > RIE4£ AIN-76 kR @at - B
K7 GO i A B8 % ¥ GSSG iE B (P<0.05) o 4o B
GSH/(GSH+GSSG)tE R th 82 » B & 3% &b KB A R K
mEMERSHBREER



2~ EXH %

& — ~ BREH 8K

Tablel. Composition of experimental diet.

Ingredients AIN-76 diet High-fat diet
%
Casein' 20.0 20.0
Sucrose* 50.0 39.5
Corn starch' . 15.0 15.0
Corn oil’ 5.0 15.0
Cellulose’ 5.0 5.0
~ AIN mineral mix? 3.5 3.5
AIN vitamin mix* 1.0 1.0
DL-Methionine' 0.3 0.3
Choline bitartrate' 0.2 0.2
Cholosterol’ | - 0.5

!Teklad, Madison, USA.
ICN Biomedical, Inc.
kgL EHRX A
=L A

5CPC Intl. Inc.
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Ao AAMBREERAT-—HAATAY - —HRA-SILH B ENE - HE BUYFE - BT -AHREIVEF
Table 2. Effect of garlic oil, diallyl sulfide (DAS) and diallyl disulfide (DADS) on body weight gain, liver weight, and spleen weight.

Liver wt Spleen wt

Group n Body wt gain (g) Liver wt (g) /body wt (%) Spleen wt (g) /body wt (%)
High-fat Diet

CO 6 403+44° 23.743.2 4.8i0.3‘ 1.1£0.06° 0.2240.02°

GO 6 306241° 20.3+2.9 5.240.3 1.640.16" 0.41+0.02°

DAS 6 319+60° 21.113.9 5.240.3 0.940.10° 0.2240.03°

DADS 6 304+51° 19.314.2 4.91+0.4 0.9+0.02° 0.2240.02°
AIN-76 Diet

co 4 342426 16.31.9 3.840.2 0.9+0.14° 0.210.02°

GO 4 271228" 14.1+1.4 | 4.0i0.3 1.740.22° 0.47+0.04*
Two-way ANOVA P P P P | P

TRT 0.0001 0.0255 0.0120 0.0001 0.0001

Diet 0.0120 0.0001 0.0001 : NS 0.0326

TRT*Diet NS NS ‘NS NS 0.0041

e e e D e e e e e e e e e ]

Values are means+SD. Groups in the same diet that not share the same letter are significantly different (P<0.05).
n = number of rats in each group.

TRT: CO vs. GO.
Diet: High-fat diet vs. AIN-76 diet.
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RE - AFHBREBFURS-ZHARGRY - —HAR—FILHHREGRT TS A BRI B R
Table 3. Garlic oil, diallyl sulfide (DAS) and diallyl disulfide (DADS) effect on the fatty acid composition of
hepatic phospholipids in rats fed high fat diet.

Fatty acids Control Garlic oil DAS DADS
%
16:0 14.5+1.07% 14.5+0.77% 13.40.68" 14.8+1 .44
16:1 0.7+0.17% 0.410.12° 0.6£0.12%° 0.5+0.07°°
18:0 21.4+1.64 19.61.31 19.7+1.93 20.4%0.57
18:1 3.2+1.35° 4.9+0.30° 4.6+0.53% 5.5+0.58"
18:2 13.942.73° 19.7+1.90° 17.0+2.53% 18.4+1.31°
20:2 1.940.53° 3.140.32° 2.5+0.75% 1.8£0.92°
20:3 1.620.62 1.8+0.34 1.7£0.41 1.3£0.24
20:4 36.9+2.28° 31.5+1.57° 35.8+1.90° 32.7+1.28°
22:0 0.320.06 0.30.05 0.320.06 0.30.06
24:0 0.9+0.10 0.90.07 0.940.10 0.940.09
22:6 4.70.86 3.240.49° 3.620.55° 3.740.33°

Values are meanstSD of 6 rats in each group. Groups not sharing a symbol are significantly different (P<0.05).
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Table 4. Hepatic A°® desaturase, phospholipase A, activity, and serum PGE, level in rat fed high fat diet and
treated with garlic oil, diallyl sulfide (DAS) and diallyl disulfide (DADS).

Group A6 desaturase phospholipase A, PGE,
p mol/min/mg protein n mol/ml (
CO 185.5+55.9° 59+2.9 37.545.2 (
GO 98.6+32.4° 5.00.8 | 36.0+7.5
DAS 228.3+102° 4.510.6 34.8+8.3
DADS 218.6£52.4° 4.8+2.4 39.6+10.8

Values are means+SD of 6 rats in each group. Groups in each column not sharing a symbol are significantly
different (P<0.05).
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Table 5. Effect of garlic oil rats fed high fat diet on contact hypersensitivity response to 14-chloro-2,4-
dinitrobenzene and irritant dermatitis response to croton oil.

Group Contact hypersensitivity Irritant dermatitis

------gar swelling, g-----
Cco 0.078+0.027% (4) “ 0.277+0.061 (3)
GO 0.028+0.026° 4 0.211+0.078 (5)

Values are meanstSD of the weight differences between two ears. Value in parenthesis is the number
of rats in each group. Groups not sharing the same letter are significantly different (P<0.05).
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Table 6. Effect of garlic oil, diallyl sulfide (DAS) and diallyl disulfide (DADS) on hepatic cytochrome P450 and GST activities.

e I R R I I I o R I I I R I R R R I R T R ——

P450 P450 reductase POD NDMA GST
+ nmomgpron DO palmiy s i
High-fat Diet
CO 6 0.35+0.13 258434 7.142.5° 0.51+£0.30 25862272°
GO 6 0.4410.05 276129 7.241.2° 0.9010.32 36034596
DAS 6 0.34+0.08 282454 13.1+3.7° 0.50+0.24 3945+883°
DADS 6 0.30+0.11 218453 8.242.0° 0.73+0.31 4219+571°
AIN-76 Diet
CO 4 0.44+0.08 187+43° 6.8+1.1 0.6410.38 1961+298°
GO 4 0.48+0.06 261+31° 7.5+2.4 0.73+0.50 2736+462°
Two-way ANOVA P P P P P
TRT NS 0.0159 NS NS 0.0002
Diet NS 0.0129 NS NS 0.0018
TRT*Diet NS NS NS NS NS

Values are means+SD. Groups that not share the same letter are significantly different from one another (P<0.05).
n = number of rats in each group. TRT: CO vs. GO. Diet: High-fat diet vs. AIN-76 diet.
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Table 7. Effect of garlic oil, diallyl sulfide (DAS) and diallyl disulfide (DADS) on hepatic TBARS, vitamin E, GSH level.

TBARS vitamin E GSH GSSG GSH/(GSH+GSSG)
Group n  (n mol/mg protein) (ug/g liver) (n mol/mg protein) (n mol/mg protein)
High-fat Diet
CoO 6 0.098+0.02 21.24%5.07% 15.842.9 1.7540.67 0.897+0.05
GO 6 0.11310.02 26.51+7.87° 11.9+1.7 2.51£0.24 0.822+0.02°
DAS 6 0.103%0.01 23.3548.02° 16.245.3 2.56+0.83 0.858+0.05%°
DADS 6 0.105+0.01 14.83+2.91° 12.7+0.7 1.74+0.36 0.883+0.03%
AIN-76 Diet
CO 4 0.115+0.01 8.91+1.47 19.3+2.3 0.80£0.15 0.960+0.01
GO 4 0.107%0.01 8.61+2.35 18.6%+1.3 1.10+0.42 0.945+0.02
Two-way ANOVA P P P P P
TRT NS NS 0.0166 0.00§6 0.0019
Diet NS 0.0001 0.0001 0.0001 0.0001
TRT*Diet NS NS NS NS NS

Values are meanstSD. Groups in the colamn that not share the same letter are significantly different from one another (P<0.05).

n = number of rats in each group. TRT: CO vs. GO. Diet: High-fat diet vs. AIN-76 diet.
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Table 8. Effect of garlic oil, diallyl sulfide (DAS) and diallyl disulfide (DADS) on the activity of GSH peroxidase,

GSH reductase and SOD.
GSH peroxidase GSH reductase SOD

Group n n mol/min/mg protein n mol/min/mg protein U/mg protein
High-fat Diet

CO 6 699+171% 64.2+5.4° 0.089+0.02°

GO 6 420+58" 83.6£9.6" 0.132+0.03"

DAS 6 515+89° 97.7+16.% 0.098+0.01°

DADS 6 319£90° 91.8+10.3 0.073+0.01°
AIN-76 Diet

co 4 689+148 55.0+6.7° 0.0730.00

GO 4 505493 66.5+5.0° 0.080+0.01
Two-way ANOVA P P P

TRT 0.0006 0.0001 0.0086

Diet NS 0.0009 0.0028

TRT*Diet NS NS NS

Values are means+SD. Groups that not share the same letter are significantly different from one another (P<0.05).
n = number of rats in each group. TRT: CO vs. GO. Diet: High-fat diet vs. AIN-76 diet.
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Table 92?&22?&110 oil, diallyl sulfide (DAS) and diallyl disulfide (DADS) on the GSH, GSSG and GSH/
(GSH+GSSG) in rat RBC. ‘
GSH GSSG GSH/(GSH+GSSG)
Group n (n mol/mg protein) (n mol/mg protein)
High-fat Diet
CO 6 4.30+1.8° 0.045+0.05 0.99210.006
GO 6 6.66:2.1%° 0.053+0.03 0.991+0.005
DAS 6 7.51£2.0° 0.056+0.03 0.993+0.002
DADS 6 9.11+0.8* 0.067+0.04 0.993+0.004
AIN-76 Diet
CO 4 5.0240.5° 0.030+0.00° 0.993+0.001
GO 4 7.62+1.2° 0.048+0.01° 0.99410.001
Two-way ANOVA P p p
TRT 0.0040 NS NS
Diet NS NS NS
TRT*Diet NS NS NS

Values are means+SD. Groups that not share the same letter are significantly different from one another (P<0.05).
n = number of rats in each group. TRT: CO vs. GO. Diet: High-fat diet vs. AIN-76 diet.
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Fig 1. Effect of garlic oil on concanavlin A-induced splenocyte proliferation.

27 o Ai#A 200mgkg BW X444
2BF o BEREEGE (EHaA)

BBk B 4m B AR )R Con A &3 (0, 5, 10, 25, 50, 75, 100, 250, 500
ng/ml) 3z 48 /NB51E 0 Ae A4E Z &9[°H] thymidine F 4 F12% 18 /8% » 7]
% ['H] thymidine ff Némfa & A cpm &7 - BEBRA 6 E 2B R=_EHZL
ROBREFHEZEE - BTX A TREHERBEELER (P<0.05)-
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Fig 2. Immunoblot analysis of rat hepatic 2B1 + 2E1 and pGST from garlic oil,
diallyl sulfide (DAS) and diallyl disulfide (DADS) treated rats.

BA:2Bl, B B:2El, BC:pGST: Z&aHRAEMFNA2pug~5pg~25pg;

i AR F 5122 S (lane 1) - High-fat £ & 4 CO (lane 2) ~ GO (lane 3) ~ DAS
(lane 4) ~ DADS (lane 5)& AIN-76 # 4 42 CO (lane 6) ~ GO (lane 7) «
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1. $4hE KRR

LEADM BRAAGREERGO 2EBEZ £5RHELEY
Ry BBRELBIWE $FRE 7T BERHATRLAH
£ W o Sumiyoshi £ A (19848 A XMy EITRE 6
BAMHFHERR  BRARAGRERYE I ARG RELE %
RE ATRBERABTTA FRMKILELEZEETRE -
RTHREBFHS GO Era 2 RFwALERAALRER
£ BAERA Y o BRIE Sumiyoshi FA (1984)z 4R £ 35
o RBARKEASERYL Wister 4228 > TABRRET
WL EARESEEN  EREFRA > XRHFHE GO TH ik
okt A B 0 12 DAS # DADS # R R £ 53 £ o

2. HE - AAHFERARAYNE
mTEiEEERE ¥R L5 GO-DAS & DADS 4 5] £ 200,
100 & 200 mg/kg BW B E T & B E £ R E - Augasti &
Mathew (1973)45 & 4o R R4 £ K 7% 2 B4y S ml/kg BW 4 F K
B H4E 3 BEBEREFSARAET  FELEEFLLAELER
BE - HFHATESRE L THEFN LR el R pig 14
PRAAHEREREENRE > THREFAHBRERFEL
ETHAR BAABRIOETRELLNER - K
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Sumiyoshi % A (1984)¥% 1 % ik 2000 mg/kg BW 2 # & K #
ERHL T Wistar B2 28 TERAEAUMEARABREF
WTH o H#HARAEZE - Morguchi # A (1994)4035 it #
AR EERY (aged garlicextrac) E R € B X L AW HRE
BREBE -

AERBRTHEAMER wKRIIZ I LB E 2] DADS & GO
ERERERAKERXERMETHZEMN » bR L £ Fenwick
% Hanley (1985) #4442 R  $RABEAFRERMA
&3 &2 Bet - RRATH > B4 k%M - Shashikath %
A (1B RAEAREBRYELEC UL EHEFTHMAED > i
Streptococci , Lacobacilli, Coliform, Aerbes, Anaerobes + it 1% 8
YR MERAE KL - Desai £A (1990) 35 + R %
ARBORGHHEHBRBEAGEMS -

HBUAERHEHREEFER MTFETAGERYERBE
TR EZ2AAHRE - RARHHEML > BT B B BIK
IHFHGPE ARBETEEFNRKE WL K
%m - mi#A GO & DADS 4 H B T Ak NFE T H 851K %
BEMmPTHERMEEREAMN -

LA E HHFEABRERAMBHBRE I G £128ET
REBRPHERLEARAPFEF ERMHAIFE - Sumiyoshi % A
(198 EHBARBRAFERML FAR  RANERBRES
RE2HEE - A Takada £ A (1999)%r45 4 » REH K
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HRPZHEROBILAMETERBETE  EmEHAHTEL
2Rk ER EARERATHRE CAFELHEZX
TR EBEmAaHrELasy -
ENARERBHBESI G R GO maBESN LW
@l (P<0.05) sb&RMAAMTRLERIERE (IR, 1996) &
H#ATHEL GO HAE B MRE R KMEERNBATER - R
ABREMHORCEST  BhRATRIE - T HOMBEHREK
BERD  UBRBRERBYEEARRBRAERTEAMMMGE - &
ReGeEHET GO B ABEMBE LR TBHERANELRBE 0 B
TCOMMERMHMERSTARMRBAC LBEL FM -
#: 2% DADS # DAS & GO ¥ & £ & % (% 3 A ~40% £ ~5%)
PR ELEYE  SEEBLET GO YRS A L4
EMWARS AL AP diallyl trisulfide (#~35%)% 2% & T4 &)

B F -

3. K 84 Bs W Aa By M AR M

Y e DRk (linoleic acid, 18:2, n-6)4% » T &
Bl BA N RBEAMBEA TR HBRENE 4o
A mEE 0 ELBREA LMafds Bk E MBI E (Horrobin
and Manku, 1990) » B sbel ¥ TobBEEFH > B EHEH4A W
WEA LR LERMBELLOHBERHEY 4o 1 AHIKR
FEZ AR M RRE G LR
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AKHE R GO -~ DAS % DADS # &34 € sk #8F F 855
HASHH 8 » A & # Ao 18:2 3 BV 20:4 As a5 st - £+ 1 GO
By B ABE » DADS Alkz - £ — 0 A® Hafodg R
PLA, B2 5514 - &M% % GO (%8s g 182 & 20:4 A5
PEE s B EE GO #pHA° LB E AN ALK
g 18:2 B 20:4 BB 8 s4E A £ - DADS £ GO 8 » 12A° &
tafu B E AP R X 2] DADS &34 0 BAT Ak - RIMERF
BAERE  ERAFTRAD M bBAEAS AL OGS
2 i EEEdo :;&ﬁ&&@ (elongase) X B E A M (M 2)-
B DADS Wit A Wik 44 R LB » THH Lkt
BEME—F o -

BT ARARERAER GRS A2 E kR EA & 45085 1L
4h > Nassar £ A (1992) & ¥R B EwHBAFE > wA® 14
FoBgiE PR T H AL 20:4/18:2 BE R B LA R AT 0 KA 4
B BB LA 20:4/20:3 RERFEELL AR KT S W R AL ER
% > R TH 3 20:4/18:2 i £ CO ~ GO ~ DAS ~ DADS 4 3|
B 0 2.7740.69, 1.6240.23, 2.1540.41 & 1.7840.15 » M 20:4/20:3
e {4 Bl 4k B A& 26.04£12.02, 18.64+4.42, 21.8616.21,
26.50+5.36 - 4T A 2] > GO £ 4lA° T tafoBa RA’ L4040
BB M LA RAFHHKR

AR SEEHE 0 RAT 9 4] 3% 81688 & A5 816 5%
B EEH (Ail, 1995 ; Mayeux, 1988 ; Sendle et al, 1992) >
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Ay —ta ke ém v Bk TXA, & PGE, R & -
B RkRE 0+ PGE,RE 4 F R GO -~ DAS s DADS # 1%
faT¥E R AITA A PGE, REMA L BRHELM - KAFK
SHPGE, S RMEERRHEHE—FIHFEH -
HUEERFL GO BENTHEE B RER LR
£ 20:4 REWrBE A AL 0 THAZ B HIA® & 05 B E M AT
oo ek ERAE GO ¥ X &R DADS (40%) L4 3R > &
WR#HAEd PR T DADS 4 %A 46 % #4514 4 (Sheen
et al, 1992) ENAHHER 7 ER GO FHAEER > HFH

R

4. R

BMRAERLOAAAN LEAZAEELHRTES
AL ATRBRTHA GO AN M € & T 4t #4138 it
BHRERGBERENANS AAFRERRERRT > &
15 & CONB s B e BB BB R B % 2] GO & 47 4] - CDNB
R BEmraRBERENAE T @ EHuebmAl 4
% R M (cell-mediated immune reaction) * % ¥ 4 /& (hapten) %
—RANERFREEEFFHREEZEE (hapten protein)é 4 >
MAAAEN R EBEHEK@E (Langerhans’ cel) ¥ » AR &8
E# e & (lymph nodes)B$ T & £ Mt T % (memory
CD4+ T cells)» EF—RAHZBHBEALET > BEER T
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4o B E 1L B3 7 (activation and proliferation) * XK H £ % 4w
B % (cytokine) » M & 4 % 7% KR & (Hauser, 1990) » B b3 24
R E T miah ety iR - W RIERBHEWARE T =i
e A 0 2 A K BREH GO 4] 7 CDNB #5948 E
$RE BT GO THHE T whoeyF/blais > 28ME
FHRIEREFTHE GO ¥EELAAR BLERRA
M EBmTF#ET CONB ABEER@BETaER -

Croton oil ZHWE LA RELELZRERA AR E L EME
SR BRAREFFEARROBRHIAT2FRE 24T
fE R MEILE % M B (macrophages) it M B mih £ R B
(cytokine response)# fifl * #2 CDNB & & T # CiafoéytE A i
# 48 B (Thestrup-Pedersen and Halkier Sorensen, 1996) - #t %
ALERERTIRAR GO T LAV croton oil 3% &5 2l
EAX EFRAAM REATREM GO AL ALK EXA
M B b{EEE A LY croton oil BEREEARLBE K
Ao XRHEAAREMEX 0 4 sE 4 LPS (lipopolysaccharide)
FRARFEEHRXRE » THEE —BEBIFHERFE - Reeve F A
(1993)Br 45 & » K+ B F #LKEE (antiedema)Z F » 7T LA4% #
4 sh 42 B (ultraviolet B)AT i Az 6942 B, (unde mice) K B3R % -

5. mEHKARIER
MEBE A% (Phasel & Phase I) ' X £ R BIRSGAE H
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MERBEY CSHCEREVRBETESHAHE » RA®
Brhadsh miERMEEY -

Wattenberg (1985) #« & ¥ & & °© B F 1t £ v #l
(chemoprevention)# JE #9478 » #X#13% 3% Phase I & Phase II
BEEMRAN MABLEAACEREERAGDLET  ER
HMPARXFRAEARESBILEHEIRELZHEE - AT
BRERER HEARRAGA T P450 JRE - P450 reductase
B 2E1-NDMA ZE M35 K2 H GO ~ DAS & DADS R mA g%
% Z# 2B1-POD FHA & DAS RFE@BEE SN AR
e (P<0.05)° GO £ AIN-76 s R @ PRI EHAKRE T
i il - FEHREBRBERAET >0 P450 reductase
BEEZEMNEER GO M (P<0.05) AR T Hiseu®
GO # P450 reductase 894 A (P<0.05) - i 7 P450 B ¥ A %
4k » Phase Il 2% ¥ £ 28 %-GST 4% 2 GO -~ DAS ~ DADS
% 2%5 BEHEAERIHYELTRAEBEN w GST Z#4 (P<0.05) -
GST /&M f£ High-fat &R -4 8% AIN-76 1k héi R % > BT 4
AP EHSREL e E LB FHEN (P<0.05)-

GST B2 # & & % # R E L (subunit)LX dimer # K A7
Mk ' ARBHENELERETLPIU Ya, Yb, Ye BE 27 Y
RIATHER  FHARGARCBETH — AL
ARREBEHELABRIEDE GST FHE/iwdE Yp AAZLARAEE

1Bl & o
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Kwak % A (1995)% 4+ %t K 354 b % P450 2E1 JEMH & ¥
Wi iTHR 0 A SD XK RE R KA E (2001000 mg/kg BW)
18 /B4 AA—EUE—BEARMAHESE (200 mgkg BW)
BEEAR 3 R RBEYH 2El BE - BRET 0 KHEHEET
¥rd 2E1 B EFH ARG EARLEAAUER  #Hb
sbi2 54 2E1 mRNA RI R H & - B sbtbF132 & KA b #
2E1 ¥ % it R AL /R (trancription) k- Kwak % A (1995)
T L B SH T GST EH ~ GST £ 3. & mRNA & & -

BB AR % GO % %48 ] 490 £ Manson % A (1997)

AR bIE R RFZ B heysENpm GST /20 » B FHHm
REBRERAM - 24 2E] 4L ARTHRAEFHE
REFR—8 %K 2El FRASRHRSBE 24 2E1 &
GE &AL ATHELE GO DAS & DADS thip4] » B
b KB X T 2El R RALFRE— FeyeEsR -
HHREERBPELARSY DAS B EBEHH LB E
% > Dalvi (1992) A EESHF X B E— S8 64 DAS (500
mg/kg BW)ix 8 SD K& ' 24 /8§44 \*ﬁﬁﬂvﬁ“”ﬁ@#ﬁ%?é’
MW 0 538 DAS & P450 content JZ {& » {2 #f NADPH-
cytochrome ¢ reductase & GST F M A £ HE - Kfm » 2L 50
mg/kg B Zi2 X4 S X P450 content JEM R M & Au 0 {2
NADPH-cytochrome ¢ reductase & GST ;&M 45 R e 8¢ -
BT 2E1 %+ 2Bl R TRELEBRGZASERASA — M
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P

THE P50 B % 0 1993 £ Pan £ 2 F UER T A4 TF SD K&
DAS (200 mg/kg BW)» 2 51 # 6, 12, 18, 24 /]s 85 83 22 P450 2B1/2
B 2El BEFM BRET BEFRIEGHE - DAS HE ¥ o
2B1/2 #H - MEEREZEGEEAFAR mRNA L&TEFE
ff 2E1 #@ » DAS Al# %] T 2E] 55 HREG KRR
R % E mRNA R °Brady A (19)& AR ER#KE -
Marla % A (1996)£ A B & F 4 2E1 4k TF » &3 3 DAS A
A ¥ ¥ 2E1 91 A -2 AR K B /£ DAS k3t k% 3.7 ¢ %] 2EL
R THRAERSBEKRAT DAS A R ABEBE MR & £
£ 12k 2Bl 7o RRANERAEABRFENRAE S Y
FHR AL WL EAM 0 B T A48 DAS ¥ v 2Bl 25
TREREHEL -

E% DADS @18 5B HM eI X > &.A Pushpendran
B (1982)45 5 » M 44k 4% € DADS 5™/ Ry > #
BN 90 2459 DADS € B EAFBE T > 4 80 % &g
M AME B (sulfates)r £+ X BRZBIF T P4SO &4 4k
ArAe » Bt DADS RATHAYEN M H58 F75H - Marla
A (1996)5F X Bpds f £ A R BA & 3% % Bl &4 # X F » DADS
TR 2E] G 2 H PASO R 2B1 Rl & B E-LARATHR T -

ABEAR200mg/kg Bl EAKTE  BRALETHSWRLAW

Bk 124 2El ZEGE AB LA R - &£ Phase Il %8
+ GST 7@ & 24887 DADS B9/2/b R HEE > e
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REZATHERAEL (R, 1996) - DADS & Kt id ¥ X X £ &
5 (40 %) B bR K43 Ao GST 1 TSR 2R B DADS

BAER -

6. HAALEEK A 24

EMBAREA AT A KARBRAS T ARH
AR AIG (K4 3) - £ H K (glutathione, GSH) &
& glutamate - cysteine » glycine =B H KB @R &9/ 5 F (r-
Glu-Cys-Gly) ' B2 AN A=l d » L2 E8EREA
IR - e & £ 6B AL 8 (H,0)R F #i8 a4y -
GSH =T #] B GSH peroxidase 18 Fl 4§t B R s K K B2 %8 » b
i GSH &1t B A& GSH (GSSG) ' m GSSG H# & & GSH
reductase /& & GSH o H #k GSH & GSSG #4548 # 2 & 5T A4k
BB AN AR AILIEAE -

GSH R TAARA‘CALSN)  FIRELLABENR 2
s 3 & glutathione-S-transferase (GST)# A eF - 4R H
(Xenobiotics, Xe)i#a A A EF » GST T4 GSH # st R E
B iR KIERMEUFBEL S > sbtF Xe-GSH A & fm
B BE _E y-glutamyl transpépidase (y-GT)4E A A+ glutamic acid >
Fi #] T Cys-Gly-Xe #& & & # At AK 8 (dipeptidase) 1/ A 4%
glycine t7% > Cys-Xe s #: £ acetyl group W sk 5 & fk 8%

(mercapturates) » BP <] juif HE i 885 > A H S BN G E -
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AAKRERBEA  EHMEAATHEA GSH & GSSG
BEE &% EEE 2 GO &4 GSH/(GSH+GSSG)tb % 48
HBAANEZRVAEN  Bx GO e EMapn A 1b-E
JB ik #& (GSH redox status) ; £2# DAS #% DADS #: 2K % & 88
(%% 12454k M GSH/(GSH+GSSG)tbE# R & - A f >
EHE T E 15%% 4 5% 0 GO # GSH fb-ER K&
MAERARELE  BTHREFTEESZSHE GO SR -
BATHEASHRRBRKBKRETETFFARE Y
B eARELEKETERS TP ENE  wit—RMmK K GO
&94/EM o mLA GSH 48 M4t A1t B % GSH peroxidase & GSH
reductase F M 2 # RE » GO -~ DAS & DADS 345 %1& T GSH
peroxidase &57& M » 1248 R 3 » GSH reductase &4 7& 1 47 3% Jo
T &4 EHER > BT GSH R#t &4 GSH £ 4 & & GSH
fAMEE TG ETREIAFH AL TR BE -

B s AL T AT R AR %ﬁ%ﬁHﬁ%%ﬁ@iK’
% ; Sklan (1992)# & T4 i » &RR F v A 2% K 34 REE A 14
Ri& > &N 65 GSH peroxidase &4 ; 2R Hayes
A (1987)4 & 25-100 mg DAS /kg BW £2 6] K & 8F » 573 5,
DAS # GSH peroxidase - GSH reductase % 14 it & % % o
Perchellet % A (1986) & 88 SP#E X F4r45 & 5 pg/ml GO T 1A 3%
Au GSH peroxidase & » B F{& GSH/GSSG tbfg - B4 %

MERRAFATREN GV EBRBENOTEAMN -
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BB —EEHRAMLEE-SOD F & HFRAHE
By GO £ T iAo SOD &M o A A8 SOD F4i#
AR ER D R K Sklan F A (1992)45 & > &E /)
A 2%KHH R 14 K& T LU ho ATEE P Mn-SOD #5514 o

At ¥ E Al ERNBEAEAMRAILE BARESE
BAFREN  BHERAILS FREZLARHNELADBY
merfpe Hukh4Ad E BECTRATBMNLALESD 4%
e EATRY  BMBRFIBENHBANTHLE E R
B #ARIER%E GO-DAS #2 DADS &9 %% » Ams b ¢
MM ALK E REABEAR > Bhkhad
4 %5 E REMABRSINEREER  GetTiiFd 44 £ E
RERESEHakAT RS BHMEEE.

A TERLY GSH 9 RELERREBARGR-OBE
it mIK T ERHER GO~ DAS & DADS HirmikA
BRE 2B Btk RE P GO-DAS & DADS #3# 0 T GSH
1B - A2 DAS #1 DADS & 8% %R (P<0.05) o £ 1%
P GO L ABEW T GSH ¢98 K - 27 GSSG £ E
@ £ AIN-76 & GO v £ B H e BH » 214
GSH/(GSH+GSSG)Lt 2 R BRI S sa Mt & 2 & - st A2 i
BHHAGRER T Ha KT GSH 6948 M & X T 2448 £p
B EATREATAR T LEFEALER (IR, 1996) -

M REHMBRAR—FFHAO Wl A EHELAR
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NG &EANM N FAEA -BZIRATBRNRRALT
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£ R

Acetic acid Tedia Company Inc.
Acetone Merck

Acetonenitrile Tedia Company Inc.
Acetylacetone Sigma chemical Co.
AgNO;, Wako

Acetyl chloride Janssen Chemical.
Alcohol (95%) EREARELRA
Ammonium acetate PR ET LR G4
ATP;Adenosin-5’-triphosphorsaure Merck

dinatriumsalz

Aracharic acid, AA

Sigma chemical Co.

Baroium hydroxide

Sigma chemical Co.

Benzene

Fischer

BF3; boron trifluoride methanol complex

Merck

BSA; Bovine serum albumin

Sigma chemical Co.

Bromphenol blue

Bio-Rad

BHT; butylated hydroxytoluene

Sigma chemical Co.

Butanol

Merck

CaCl,; calcium chloride

Sigma chemical Co.

CDNB; 1-chloro-2,4-dinitrobenzene

Sigma chemical Co.

CHCl,; chloroform Tedia Company Inc.

CoA; coenzyme A ICN Biomedicals Inc.

Con A;Concanavalin A Sigma chemical Co.

CuSO,; copper sulfate BABLKR TR
Merck

Cytochrome C

2,7 ’-dichlorofluorescein

Sigma chemical Co.
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Diethylether Merck
DMSO; dimethyl sulfoxide Sigma chemical Co.

Reasearch products

Economical biodegrad able counting cocktail :
ternaational corp

EDTA; ethylene diaminetetra acetic acid Sigma chemical Co.

EGTA,; Ethylene glycol-bis-N,N,N’,N’-

Sigma chemical Co.

tetraacetic acid

Ethanol

B3 Fo b 24k X gik

formic acid

Merck

FDNB; 2,4-dinitrofluoro-benzene

Sigma chemical Co.

Folin-cicalteu reagent; Phenol reagent

Wako

Glycine

Bio-rad laboratories.

GSH; reduced glutathione

Sigma chemical Co.

GSH reductase

Sigma chemical Co.

GSSG; oxidized glutathione

Sigma chemical Co.

HCI; hydrochloric acid

Merck

Hexane

Merck

H,0,; hydrogen peroxide

Merck

IAA; iodoacetic acid

~ Sigma chemical Co.

KCl

Sigma chemical Co.

K,CO,

Fotsb BT XK a4t

KHCO,

Sigma chemical Co.

K,HPO,

Sigma chemical Co.

KH,PO,

Sigma chemical Co.

KOH; potassium hydroxide

Merck -

Leupeptin Sigma chemical Co.
Linolic acid 18:2 (n-6) Sigma chemical Co.
MeOH; Methanol Tedia Company Inc.
MgCl, - 6H,0 Merck
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NaCl; sodium chloride Merck

Na,CO; Sigma chemical Co.
B.-NADH.; B-Nicotinamide adenine Sigma chemical Co.
dinucleotide

B-NADPH; nicotinamide adenine dinucletide Sigma chemical Co.
phosphate

Na,HPO, Sigma chemical Co.
NaH,PO, Sigma chemical Co.
NaNj; sodium azide Sigma chemical Co.
NaOH; sodium hydroxide Wako

Na,S,0,; sodium hydrosulfite Sigma chemical Co.
PARC, L i aidonl g chmia Co
PCA,; perchloric acid GFS Chemicals Inc.
Phenanthroline Sigma chemical Co.
Phosphotungstic acid Sigma chemical Co.
Petroleum ether Merck

PMSF; phenylmethylsulfonyl fluoride Sigma chemical Co.
POD;7-pentoxyresorufin Sigma chemical Co.
Resorufin Sigma chemical Co.
Sodium acetate Sigma chemical Co
Sodium borate Sigma chemical Co.
SDS; sodium dodecy] sulfate Sigma chemical Co
Sucrose Sigma chemical Co.
TBA, thiobarbituric acid Sigma chemical Co.
TCA,; trichloroacetic acid Merck

TLC aluminum sheets (20x20cm) Merck

TMP; 1,1,3,3-tetramethoxy propane Sigma chemical Co.
a-tocopheryl acetate Sigma chemical Co

Triton X-100 Sigma chemical Co.
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Trizma base;

Tris[hydroxymethyl]aminomethane Sigma chemical Co.

Trpsin inhibitor Sigma chemical Co
Tween 20 (polyoxyethylene-sorbitan Sigma chemical Co.
monolauurate)

Zinc sulfate Sigma chemical Co.
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Fit &k 2.

9,12-Linoleic acid 9.12.15-Linolenic acid

- { aS-Desaturase |

\ 4 v

6,9,12-Linolenic acid 6,9,12,15-Octadscatetraenoic acid

» { Elongase |

v ]

- 8,11,14-Eicosatrienoic acid 8,11,14,17-Eicosatetraenoic acid

- { AS-Desaturase |

{' v

5,8,11,14-Eicosatetraenoic 5,8,11,14,17-Eicosapentaenocic
acid acid

< | Elongase |— >

. 4 7
7.10,13,16-Docosatetraenoic 7,10,13,16,19-Docosapentaenocic
acid . ' acid

N { A%-Desaturase |

] v

4,7,10,13,16-Docosapentaenoic 4,7,10,13,16,19-Docosahexaenocic
acid acid

FIGURE 1 Pathways of linoleic (18:2w6} and linolenic (18:3w3) acid metabolism.

(Garg et al,, 1988a)
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92
Chemicals Peroxisomes
Anaxia itochoodria
Hounds Phagocytes
Exercise
- Catalase
Qs P H.,0 & H,0
Chemicals 2 SQD 272 GP 2
fadiation
Oxidants - Mn,Za,Cu Ceruloplasmin
Fe Ferritin
: Transfecrin
<
{1 @ .
02. OH-, L°, VLE.C helators
to-, LOO", X- 0y Proteins
Se
cu :
Vit.E . s
~r=vit.C ° LOH SG, NADPH §=PG
B-Carotene lal N LYol
et S
J \
LH LOOH GSH NADP G~6-p
Amino Glucose
acids
Hembrane damage
Aldehydes
Epoxides Functional .
changes
.1 ADH Increase Ca influx &
EH lysosomal enzyme release

B— -8

g Damage to enzymes, proteins,
DNA, RNA, etc.

~t.-Cell repair
Cell death/turnover
..%c--Cell regenecation

Degeneration of ocrgans or
organ system

HEAFEETARCERASGFRARACA LA

Fig. 1. Possible scheme of free radical-induced lipid peroxidation dssue damage and andoxidaat defense. LH represents membrane or polyunsat-
urated lipids; LOOH, lipid hydroperoxides: LOH, hydroxy acid; LOQ", peroxyl radical: L', alkyl mdical: LO’, alkoxy radical; OH', hydroxyl
radical; O3, superoxide radical: X, other free radicals; ‘0., siaglet oxygen: H,0., hydrogen peroxide: SOD. superoxide dismumse: GSH. re-
duced glutathione; GSSG. oxidized glutadhione; GP, GSH peroxidase or phospholipid hydroperoxide GSH peroxidase; GR, GSSG reductase:
" G-6-PD, glucose-G-phosphzte dehydrogenase; 6-PG, G-phosphogluconate: ADH, aldchyde dehydrogenase/oxidase; EH, epoxide hydrolase; vit..
vitamin; NADPH or NADP, reduced or oxidized aicotinamide adenine dinucleotde phasphate. The symbol-—denotes interrupdon of process or

(Chow,1981)
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