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Abstract

Sepsis is a severe clinical problem with high mortality rate.
Camellia seed oil is used extensively in Taiwan and China southern
provinces as cooking oil. Scientific evidences show that camellia seed oil
is rich in monounsaturated fatty acids, and has physiological function of
anti-oxidation and anti-inflammation. The aims of this study were to
investigate the effects of camellia seed oil supplementation on
sepsis-induced lipid peroxidation and organ injury. The differences of
protective effect on organ injury among some kinds of edible oils were
also compared.

For various edible oils supplementations, male SD
(Sprague-Dawley) rats (275~300g) received saline, corn oil, olive oil or
camellia seed oil (4mL/kgw/day) by oral gavage. Following 7-day
supplementation, sepsis was induced by cecal ligation and puncture (CLP)
operation in rats. Survival rate, serum biochemical marker of liver and
kidney injury, malondialdehyde (MDA) level and antioxidant enzymes
activities, including catalase (CAT), glutathione peroxidase (GPx) and
superoxide dismutase (SOD) were determined at 18-hour post CLP-

operation. We also measured the interleukin-1f (IL-1p3) ~ IL-6 and IL-10
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level of lung tissues of rats. The results demonstrated that the survival
rate of septic rats received camellia seed oil or olive oil supplementation
were improved, and the MDA levels and organ injury biochemical
markers were significantly decreased. In antioxidant enzymes activities,
The GPx and SOD were slight increase in septic rats received camellia
seed oil or olive oil supplementation but not significant. There were no
significant differences in catalase activity among all tested groups.
Furthermore, IL-6 levels of septic rats were significant higher than that of
control (sham operation) rats. Camellia seed oil, olive oil or corn oil
attenuate the IL-6 level of septic rats. For IL-1p and IL-10 levels, there
were no significant differences among the saline-supplemented and edible
oil-supplemented rats at 18h post-CLP operation. According to the results
of this study, both camellia seed oil and olive oil improved survival rates
and alleviated organ injuries in septic rats. It might contribute by the

inhibition of lipid peroxidation and IL-6 secretion.

Key Words : camellia seed oil , cecal ligation and puncture,

inflammation, lipid peroxidation, olive oil, sepsis
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e g (sepsis) Afvikm s P HpAEF L= RFl2 -1 &
A £l AR L rrildea > P g L F R EE (systenic
2L 2L

inflammatory response syndrome, SIRS) o 133z i3t > A% R+ &

FAE THF A fekrci g F 0 AT 2

el
e
=
>~
A
=
=1
e
4

P 5 2007F S#EEF Ilx= AT &E#rm= FLLtge2 b4
Frind o 973 60 %ebpen g Ed & AR ETIAz o 2 - B
SIRSHE EF|W 3 +2 TE By B 2m 32 5 € BY & R %
# (multiple organ dysfunction syndrome, MODS) - £ 18 ¥ 3k i 48
7= oo RN BEF RN (Camellia oleifera Able. oil) » S# 3 #
Mo R W AR A S B E L A dpi o d (R-) Faro B
e ez €6 80% Mt 0 2 g 7 B H ~7 ey iafk

(mono-unsaturated fatty acid, MUFA) 55 & & 5 $23 it 2 5o
Lenie* o i (olive oil) HPginfe= A M H =7 & forg inpk
P A RBRARAFELFAEFL s Fr RARFRSA

THE (2-) PR BE A2 &fciip 2 95 HY% 0 & 24

fed (b 4 S T ks B R Ao X0y SR



(lipopolysaccharide, LPS) # % pru Jg | Rz id ¥ » 40 "5 1)
HMp a7~ FlFER - M F 5% E e FtE 1 LPSHE#H P = 2
ERECRUEBRLIA THALSEIIA R ZEF AR X2 g
RATE Gt NP FR ARG T ARGT R S X RGN
w22 5 1] (cecal ligation and puncture, CLP) % pxo & °» %

BB A R AT ) e B P R T A A K A

IVRORE ERF R AL E 5 TN A EE

AR BRALE UE R A

a2l

—\

5oig CLPE s 4 Res i » B B
S S ST I SRR S I AR RESE AR

ﬁ;d o



1R Al ]

Y

RN EHES SN KW (Camellia oleifera Able. oil) >

Pl gy 5 Apfes#e

wy

BHg &4 E309 MB RO E

AR O3 2t BRI 0 R G EY L TR &

\..

SRR T T AR R e ER UL AR

BEG LT REEF c HFEATM AL B354 R
PR (Frcte k& R s> 2000)

- -

=k 5% % (Camellia oleifera Abel.) #4535 h Scm P ~

Ry EE RV MREREH B E LA SN FhEEE

REGFEAENTE R ERFUFOEFR L 2,500-2, 800

DT EETI05 R ) SR 3096 40 4 kR 2206 0 fe

SET RN ED 1T9% (3 0 19875 % > 1994) -

(=) W Fofasg
W KB L k4L (Theaceae) 2 ¥ ¥/ &4 L& fafE2 485
~ %4 & (Camellia oleifera Abel.) % -] %## % (Camellia

tenuifolia (Hay. ) Cohen Stuart) = fA&f8 o ~ %5 o %L



BE RRAER SRR L RBRIA G0 SR § R E R

BAfES R FFHR]) (2F199) b FRAMNY Ao il

Friad oSzt F o RERSEESF L300 2 5

ZA R~ F BRI RN R T A RN R R
Befe s > X %460 F ¢ 3 & fory i 2 4 T (tocopherol) #i)
ME S A KM 4 TERE S 45mg/100g > H ¢ R 2
a-Tocopherol 7 £ # % - i * £ % =142 (active oxygen method,
AMO) st F M AR > & ER S HE o B ERHT S R
LB B LB oA SR FRETERL (31990
2% -1994) -

= I‘% s% 0 B ERNE 7 AT sfk (unsaturated fatty
acid) » 2 ¢ i (oleicacid, C18:1) &1 x3o 835 T4 % >
TR pe (linoleic acid, C18:2) 11.25% @ ttefriyinpk
(saturated fatty acid, SFA)= & i & £ 7 #24Ff (palmitic

acid,Cl16 : 0) i 7.91% % & "5/ (stearic acid, C18:0) 2.06

% (2 01990) » Bz 290 % TR 4.5%  #17



fe 12.6%% # "apk 3. 1%« (Oarada et al., 2007) #%q%%
i b A dpi e A B S ARALE FOE 2 8% 0 AR 4R

N L N b i

2 AT 2 MY

PR ELHE RN AR (AT %P ) ¢ T
Fh o2 %A indic A (RirxE) P o ERTIS
FAR ~ ZpfheS (wpapd) o FRTEY G R

A BF(RLERSH) FHRE TR LR - A2

ARERIF AT RGBT RE TR 0o (P EAHL) 2 kT
TERBEMRY SR B FRBRARREE S IR F LR

Eiir AR R BRI R Ao R NG E e ) sk
T R L gl L it o

FEipdi s Z ke ? 3 S iy 24 (v B 1996) - @
HEG g tqpganstic c F % (2001) A g # R KB G omig
JEOFRES F A d A TR TES My P ReAIEY D ER
(2005) b A8 % chpig L 2 iuf Bd g4 gy Y g
BREFRFORY P AeHEES I ARG RF DR IEY 05K

(1995) 3 > Kb il "% MAHLF $3 SR LNl § 5 2 0



ERARSVEFEMAA AT e & G T E 2 FREEEE AST
(alanine aminotransferase) - ALT (aspartate aminotransferase)
2 LDH (lactate dehydrogenase) &t t = 3R % » 3 e 7755 B
#% i*4 MDA (malondialdehyde) # = > 12z &= 3+5g8¢ GSH
(glutathione) % & 'k 3 & E = Ko v 108 % 4% 2 3F5ng
it 2% GPx (Glutathione peroxidase) ~ GR (Glutathione
reductase) ~ GST (glutathione S-transferase) =4 (p <0.05) >
Flt ¥ AR R ST TR R p Ry P2 A U R ftp d
z&mi“f sc% (Lee et al., 2007) -

FEF LD AR e forg pp v v M R AR (total
cholesterol, TC) 4r™ % & #3 39 "2 Ff (low-density
lipoprotein cholesterol, LDL-C) (Mattson et a/., 1985) > i&m
B BAROE AT AT E IR TR T PR B iRl )k
L2 g i Bpeni®® > WHETP LS 2R 5 7 HE 27 &fogis
Bl ¥R g~ 3R B B RR g Y PERIR/APEFER G0 E 0 2 3
tvyg 4 fF SOD (superoxide dismutase) fv GPxevE{d (f % >
1996) 5 = % (2003) #R > T xR ¥ FMF %~ v Bz iy fig
2B RAFY o0 FAIFR TR EES e T

WAt 6 BE G BT (Zhou ef al., 2000) ¢ ¥ b E K



I H AR e foigiapY o Ee i T4% 5 2 (201990) 0 F L ER
W Faar g ooxtE ME 1 iEr aE B (Lee et al., 1998) > &+ g
THP-1E #&w? ¢ ABCAl (ATP binding cassette transporter Al)
Fv RILE o EA R BRERA g 4 (Tang et al.,

2003) ; » FAALHFM > BAMA SN G HI B L RE B 2 fhY B
i * & 4PN sICAM-1 (soluble intercellular adhesion
molecule-1) 4= sVCAM-1 (soluble vascular cell adhesion
molecule-1) &k & (Pacheco et al., 2008); ™73 A3 dpd >
Fa¥ ook iRdk & v BUEA L - BRI TS S 0 ARNCR ) )
(Alzoghaibi, 2007) o fepzw 2= & - 4L (2007) A< g x
BTN ARt REFAGE A S8 (2007) FF %

s qp o AR E R T G AR E R < 9 R H G e

oo ¥ #E %8 % (saponin) -Kj#i ¥ F#fEa ~ (sapogenin)
# B2 3 (triterpenoids) & = » 2 %A P fEle ~35 % chi

2l

¥ s A 0 B R (B 0 HIRE 4 RS FIE R
mrrz 28 F o v A FEZ AT (70 1998) -+ (1998) ?iﬂ"
B R R T ¢ I 5 R H P U gE R (Helicobacter

pylori) %3411 ¥ 485 40 Kb B § AL R



&2 BRI R 5 AR A AR e (Chen et al.,

2001) ;4 G HF R KL R $HA LG ey (§ %
2006) ; ¥ b = E M E F PR L B Rk @
2w g LDH~ ~GSSH 2 MDA ev4 = & » #& & < 3v® SOD ~ CAT
(catalase) frGPx g > 2 Mg it &4 ¢ = ehig £ (Chen et al,
2007); i Fa 374 f-LRFFEDN L %G 2@ Brkgps
el wEEr (3552003 Akihisa # ?'fa”#ﬂ AR S (N
FIH FVeJm + iE 12 (Akihisa et al., 2004) - ¥ 5 FHFLER
ZF A g odrd] o B2 4 & BLE e cnf 45 (7% (Miura et al.

2007) -

Z o~ EfR AR

(=) Effiis 2 e 30

W BB A B 4L (oleaceae) #h- B0 5 A AW ALEHE 1 &
AR AELAR R AT H SRR P B g TER

Mo BB REME SRS > B AL AN @R E Y 8y

;9?”

(Ortega et al., 2006) - i 2 & d WY 75% > T i fe
4.5% > I EE 12.6% % ® gt 3. 1%t = (Oarada et al.,

200 > ¥ g3 gt &4 202 ~ % ¥ (Bendini et al., 2007 ;



Yang et al., 2007) -

(=) Tz 22 a2 PRy

YAl R BMA G R S L E (Fernandez et
al., 2006) > # 3 & § 4 MUFA #r2= (Alonso et al., 2006) - #=
THER F P AEFLEARL L F AR Bt B E Rk
(Ortega et al., 2006 ; Perez-Martinez et al., 2007) » @ * #if
Mo W ben ¢ B B R g -9 (high-density lipoprotein, HDL)
I "R KR &R " v (low-density lipoprotein, LDL) e gt ¢k >
ORI EOREE R T g 4 s ik a Fon F R AL EEIEY
(Lapointe et al., 2006) - #= LA Do S B g ooredy 2
o Lamek (Fito et al., 2007); & LPS#HZ /] Bp 3 214

R T F R AR GE S BAPEIT R B W R RN

4

W e e e ] Bz ia o X P R KRB LA T A
4 (Leite et al., 2005) - ¥ § A g W > il v* 4 L it ik
SRR R Pt g B T B F e AP TNF-a (tumor
necrosis factor) %z € (Glatzle et al., 2007) - m E#Ha* §F 2
B i a > 3Y o w8 NF-£ B (nuclear factor kappa-B

transcription factor) f®p ;% ¥ +%@% (peripheral blood



mononuclear cell) #w&E i (Perez-Martinez et al., 2007) o gt ¢+ »
?}Jﬁ}” % 7 MUFA eEcifiid oo % M P P BT E 1V F i 0 3 4edn
LB A G A MR m’;}fl%j* (Escrich et al., 2007 ;

Menendez et al., 2007) -

o~ Pz A%

Pea o (sepsis) i & &4 wp -~ fp~ FL AL B TIA
(Oberholhzer et al., 2001) x> £ L F Bom s > ikt
SEFR A FR oo A eE s Y A& g Fl2 - (van
Oosten et al., 2001 ; Bochud and Calandra et a/l., 2003) - & %
R erAp B AT 3 5039 BT o 4o FE}]% e 10—50%5’1’7:1}% BEHT R
LA 4 (Barichello et al., 2007) > % ¢ ~ 3 T0% &_Fpcs
sEm 7= (Bone et al., 1997) - prw jp» A_2007# 53+ %% 11
A2 AR &R FLg e bhA(FRRFELE > 2007) o 145
B BERFEGALE T0F AU itk g d Y £ 93 215
Fop A A s o MRS LR LRl g Tier = K5 30
%o A 60 EEAG A0 %o mFE I F T BRSPS TR F
# 50% (Angus et al., 2001) -

P R E RN F R ¢ /EeREF T ¢ (Anerican College
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of Chest Physicians / Society of Critical Care Medicine,
ACCP/SCCM) % & 5 FIE % (wf) ~ id ~ fhp) > & F 2 5) TR
> P N F RE ¥ (systemic inflammatory response
syndrome, SIRS) e 2 £ M3 L F REGEH PRk Y| T2 56117 =
o gkt (1) MR R HEN 38R 0 &t 36& 0 (2)
rheoik < 3t 20/4 482 PaC0:< 32 mmHg > (3) @b~ 3t 90/~ 48 >
2 (4) ¢ sk 3t 12¢10° /L & p 3 Ax10” /Lo ferg PRk R
(neutrophil) = *t10% o &y Tk + 7 b i Jp k2 67 > #pb 3
VLR AR PR o RRa EBRE F § FIE T P LRI KA i
= Pz M ki (septic shock) » %”Jﬁaﬁii‘ﬁ%,@ b el Jn ok AR R
BEZAFHPRBETEF B ER I I EBTHARERERE
(multiple organ dysfunction syndrome, MODS) =% # » # 3 ¢ ¥
&7 = (Tslotou et al., 2005 ; Mausumee et al., 2001 ; Angus et

al., 2001) -

I Pk BB BT HG
Fripdl e p g MM AR AREY AL RRZIVE
PP OE R B o Az B 4 I iR R e

3 T SR BT R A N ST R )

11



EBEHLEF o FAARD S E£EY %% (nultiple organ
failure, MOF) = % (0 Mahony ef a/., 2006 ; Thiemermann ,
1997 ; Raquelet et al., 2006 ; Babayigit et a/., 2005) - & H i3
=1 & PEOyE G EF 4+ (reactive oxygen species,
ROS)~- % i* ¥ (nitricoxide, NO) ~+2#4+%]3 (nuclear factor
kappa-B transcription factor, NF-xB) % % ¥ fm®% g2 > 4o i
v 2-16 (interleukin-14, IL-15)~ 4 ¥ %-6 (interleukin-6,
[L-6) ~ "% 3% > F]+ (tumor necrosis factor, TNF-«a ) (Grinnell
et al., 2001 ; Demoule et al., 2006) -

HovY o § S X EY (Babayigit et al., 2005) > %
¢ Eviim?e (aveolar macrophages) H#3Rix€ & (. & wo » ¢
B ERESGE BRI - F SO e B e Bk s RO g
Fliamfe {5 € P~ IR UK o dlAe b Y o AR T I % o TNF-
a ~ IL-14c IL-6% 'w#e % «n# 2 (Reddy et al., 2001) - Pz 7
pro e BEerimie a5 d NF-xB % MAPK/ERK (mitogen activated
protein kinase) # - xeiwe 2% (cytokines) % A%i ¥+
(chemokines) &A;= " R4F if cnd & F1 % (Doraid et al.,

2002) - #E3ng XS AL E B (acute lung injury, ALD) >

BLEp g oo ALIRI A2 5 A3 g (acute respiratory

12



distress syndrome, ARDS) (Rubenfeld et a/., 1999) o %1% X &
iAo X DS ehE Pk e E et ¢ 0 TNF-a ~ [L-1
fell-6% it L wmie ik > €0 ¢ 0 L % (endothelium) 7= i
% ¢ gt w3k (neutrophils) ARt s » & 4 2 fk g
d & (free radical) » & = ¥t inif i (Alexander et al.,
2001) -

AN LR NET 2 - o A R R R € AT e B
B2 B G Rl B P EOTER G G > B B RO T
Ap o P JE P FIR e ) :fﬁai BN F F g AFERY g S
‘e (kupffer cell) ¢ f#2% NF-xB~TNF-a ~ [L-18 %% ¥ ¥
FrE o B RFme g s LpF o A P ARG L & R

(Kurosaka et al., 2001 ; Ring ez al., 2000) > & & & 2 "+iwm¥
/-~ (apoptosis)~# > (necrosis) % *£* ¥ %R % (Reynolds
et al., 1995 ; Thorlacius et al., 2006) o Pz g 2 514 & H3+5
Tl & R F2 - o FlRen PP pd A EH S o 5 RS
(oxidative stress) & » g 23 5 3gmiz if T > i@ 14z L 4+
5% % B (Bruce, 2005) - #7% dph o rp F R F PG R v'g;
P e oIk~ BEeiim® (macrophage) % H 33k (monocyte) A 4 *

Beng tpd Ao § g d Al A2 T Fehai o 5N

13



]‘:

fe Bl B AR ARG (Lehnert et al., 2006) -

Fydp o hpoaopw BERY 0§ REHP FEF 45 (ROS)
< g4 mixgay &4 (Macdonald et al., 2003) % ‘m
edE g o B F A S F 502§ B4 (superoxide radical,
0: ' )~a@ % pd & (hydroxyl radical, OH+) ~i%% i* & (hydrogen
peroxide, H:0:) fr— % * § (nitric oxide) ¥ » v I § sz ¥ m¥e
WA g dew ¢ oand A7 4 {efg iaps (polyunsaturated fatty acid,
PUFA) - =% 5%  £* (lipid peroxidation, LPO) &3¢ 2 >
S D AR F - g R F A & s aens i L3
(Frankel, 1991); "3 fFiE§ i (¥* cnb % A4 > H P x NfA - i
(malondialdehyde, MDA) 4= 4-hydroxyalkenals
(4-hydroxy-2-nonenal, 4-HNE) § ¥R & "5 FiE ¥ * chdp ik 7]
o AT I 5 A TR KR ERE AT -
b a2 Bh RS g R 3 PR FEFFEETI
& eie* (Hsu et al, 2004a) -

Rk NS NN ES = IS L A A

d Ao FHimre 303 LRA chig T T RSP ELI T B

SE Y S LRET IS S SRR S Y W
oy PR E S TERE MM Qg+ R4 (Halliwell and



Gutteridge, 1998 ; Macdonald et a/., 2003) ; # ¢ i & ey 1
fx% ¢ 35 1 423 s it p*r (superoxide dismutase, SOD) ~ #5 %+ X
5 i fx (glutathione peroxidase, GPx) ~ #<%:+ *X:R f fis
(glutathione reductase, GR) ~ % i* & fi= (catalase, CAT) frix
w4 xpigk it fF (glutathione-S-transferase, GSH) °:£#%%$§E%§
d SOD #-4z 3 redp+ % 5 &2 c9oH0: (Young and Woodside,
2001) ;d&=¥ £ f1* CAT+ H.0.# % 5 -kfc% » @ GPx{- CAT - 4
ioits W02 ¥4 LPO A 2 > MEREREF L F L

(Miura er al., 2002) -
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$o HhRe s

SD rats
Male
250~300g
Saline Corn Olive Camellia
(4mg/kgw) (4mg/kgw) (4mg/kgw) (4mg/kgw)
AR A T R T AR A T~ HBER L T =
Saline Saline Corn Corn Olive Olive Camellia Camellia
+ + + + + + + +
Sham CLP Sham CLP Sham CLP Sham CLP
e
Inflammatory mediators Antioxidant enzyme activity Organ injury marker
IL-15 MDA BUN
IL-6 SOD CRE
IL-10 GPx GPT
Catalase TBIL
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(=) REKA

i A

E 23V B a4 3w 8 Kubota | KUBOTA INSTRUMENT Co. (Tokyo,

1700 Japan)

£ FAlg @At Kubota KUBOTA INSTRUMENT Co. (Tokyo,

5100 Japan )
>pE A4 vpl e ik Fujl Fuji Photo Film Co. Ltd,
DRI-CHEM 3000 (Tokyo, Japan)

Ak Gk ik - Beckman, DU 64/800 | & 4 F 5o RE 22

Spctrophotometer

128 kgt - Firstek B206 FIRSTEK SCIENTIFIC (USA)

k8 ke g ¢ Olympus-1XT71 Olympus (Japan)

ELISA reader : MRX ICXC-2316 |Dynex Technologes (USA)
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B

Corn o1l

Sigma, USA

Olive oil (highly refined, low

Sigma Co., USA

acidity)

= %% (Camellia seed oil) BEL>F AT o S

(B E2Yw)
1-methyl-2-phenylindole Sigma Co., USA
Acetonitrile Sigma Co., USA
Methanol Sigma Co., USA
Sodium chloride Sigma Co., USA
Tris - Hydrogen chloride Sigma Co., USA
Potassium dihydrogen phosphate Sigma Co., USA
(KH:PO1)
Sodium hydrogen phosphate (Na:HPO:) |Sigma Co., USA
Potassium chloride (KCI) Sigma Co., USA
Hydrogen peroxide (H:0:) Sigma Co., USA
Ethylene-diamine-tetra-acetic acid |Sigma Co., USA

(EDTA)

18




Sodium azide (NaNs) Sigma Co., USA

3,3 ,5,0 - Tetramethylbenzidine Sigma Co., USA

& -Nicotinamide adenine dinucleotide | Sigma Co., USA
2’ -phosphate reduced tetrasodium

salt (NADPH)

Glutathione reductase (GR) Sigma Co., USA
Pentobarbital Sigma Co., USA
HEPE Sigma Co., USA
ALT, TBIL, BUN, CRE # i3 % Fuji Photo Film Co. Ltd,

(Tokyo, Japan)

Superoxide Disumutase assay kit Cayman, USA
rat IL-18 ELISA Assay Kit RayBiotech, Inc.
rat IL-6 ELISA Assay Kit R&D systems Inc, DuoSet

rat IL-10 ELISA Assay Kit

19




(-) g%t

2%t 250~300 = 5. 2. Sprague-Dawley z24 +x v B > pEp &
BrAA SRR AP cw PR As o AR EER

2B % o T 12 ERBRES CGERFEFR D TAM

3 TPM) > #H g L g B&5 (MF-18, Oriental Yeast Co. Ltd)

% oA d A LAPERBEREXE > LEFTH  FF
B2 el 2 R 2R e

(=) Fskm ez it a3V

S SR CPAR I N S

Bl 2h b Aol k 2
b ARG L A TE

g3

Ko HAEeT o F 1 A
@k (0.9% NaCl -kiz i) #4]%

2 [saline sham group, SS] @ % 2
KL

LA

4728 @ -kpew gl [saline CLP (sepsis) group, SC] » %

334w (corn oil) #+#]% [corn sham group, CS] °» % 4
& 3k pen g% [corn CLP (sepsis) group, CC] » % b & :

#Efie (olive oil) ##]% [olive sham group, 0S ] - % 6 ‘& :

Eifie pen 2 [ olive CLP (sepsis) group, OC] > % 7

2, « A
b=

20



% (camellia seed oil) #=#]% [camellia sham group, CAS] -

A4

% 8 & ! = ke g2 [camellia CLP (sepsis) group, CAC] -

ENTREE 4l B FEE T

Y

A RPN R b ARSHE G
oA AR T A R L - AN LB E R ) o 215k
V2N

fe w4 AR T pT g ey g8 T ] (cecal ligation and

puncture, CLP)= #¥% ¥4 % a1z £ jiv (sham operation) e

(Z) P55 S5 F A #Fre g7 & F

MRS SR T T A Rt o AR R AR IT TR T E
KR RT S g s P f5S 0 pHE Aik Wichterman® & 01980 &
ek Mz p e F % (Wichterman et al., 1980) » p 0 # 44 %
KFF P g c0ds 4~ #0538 (Hubbard et a/., 2005) -

H¥e it 2407 > #2201 SDL v &2 48/ pFis >0 [soflurane

(7S o S 162U PN 25 o an g b g T ARG E
Hoark2Gr o BNEH o S-0RMER Y 2/ WP HE
BO(LESE O REEE ol F P a ) BER Y 1854 AR B

So kg T B ATIRERN - A Lk 0 B

"3\

s B B w e o B S 305U AR T Rl TR B

A na s o A R R e Al 8 B RIS b
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e HF e

(3N
NI
(=
o
i

Bfed §] > T w FEr s I A B v Rl (7
ol g eSS 0 EARR A (S o A ht o BUF A T g
(subcutaneous injection) 3 mL/100g body weight (Hubbard et
al., 2005) 2@ a @ -RA Ll > Lxwr i+ ¢ > Jik-Rigkd p

I

)’é"i_;gg{/g, Txfs > Txg s 18] FFfs » vt e < I R

(=) miRpHkr2FHE
B A $rd) ke ik £ ¥ (shamoperation) £ prs 2 ) B R A T
T118-] FFfs » 12 Fg s b+ Pentobarbital (50mg/kg body weight) i&

FREES AR ISR 0 R RS O KFERET TR 2 10

22



C.e.#Fzw 20 B » * ¥tk 58 coc.eixn » M

FEmFRIBP 2 L47 o

(=) o zke- e
At ek o e g EDTAGERE @ > I 3R A B3 iR

R o

(™) SR % Eg’w%f;% i 2 3G

ERaa Sl P )] R SRR A A Sl SRl S
(glutamate pyruvate transaminase, GPT) fri "2 % (total
bilirubin, TBIL) 3§4vek R » R LR Z P 2 afe R - TR
o epl T E3FR ALY 2% k% § (blood urea nitrogen, BUN)
fesvpi - (creatinine, CRE) #+4vék B » kR & L 3§ T o0
AR o R Eehrn o 2 p 7 EDTAREE © - 3000 rpm ~ 104 423
SHEET ARG > AR 0 B FREF R RA L EAT o

(4) 52 BB 8§ 2 pa

BAPHPA2ES pd AP v g3t R ke ¥ )

A b fery Rk B TEF 0 (LPO) e 2 o 5 FEF A
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FEG G LRT 8 2GR e @ e s i 2 - bk
FE—I%’TE%HTE B m”q%‘rﬁg AP o B o ’ufg iy (MDA) % % g
B s Pk o REZ 2 Aerp 7 EDTAZEE P 0 123000
rpm> 10 A& & » Bt i > T 5w s BOOFER 4o o~ 20 mM Tris—HCL
buffer (pH 7.4) &iF3=F it » &2 4°C 12000 rpm > 10 4 4838 {7
Hro o PR e o 00,99 NaCl 47 100 « M MDA-Tris-HCI 3 fe
K FER o TR AR BFR 200 4L 4e ~ 650 4L RiiA R
(100% methanol : 10. 3mM 1-methyl-2-phenylindole=1:3 ) » 2 {&
f£ 4 150 L 12N HCL » 2z » 45°CH2i8-kip1f 60 4 48 > B~ 82 ik
P 3 mdmieat B o B2 3000 rpm 0 10 A 4EEE.C 0E 2R TS 0 B
b rd e sk 586nm Rl £ Bk ko F AR ML FEE R RS

MDA & R -

() 3 R 2 RT
1. #%4r"<:iF% *f¥ (glutathione peroxidase, GPx)
B hEarn ot p g Fused (3.8% sodiumcitrate) =g
g P o0 4°C 1000 g de 10 & 48 0 BoB bR o Prle oo A 2
50mM Tris-buffer (pH 7.6) :&i73=%F it » £ 12 4°C 12000 rpm - 10

A ERIE (T o B E b R %i‘"’tﬁrﬁ 20 % > £ #- 10 L sample ~

24



90 u L Tris-buffer (50mM Tris-buffer, pH7.6) % 875 L coupling
mixture ( 2mM EDTA, 1mM NaNs, ImM GSH, 0.2mM NADPH, 40 units
GR) #er vt d v &2 441 £ 4 » 25 L He0: ( ImM He02 ) -
2 {6 25°CF Ak Z ek k 340nm iE T ou A KR RRIE 2 448

f k(0 2K A 0,01~0, 05 2 fF -

2. % v 4 ¥ (catalase, CAT)

P-i2 % > 4e ~ 50 mM phosphate buffer (pH 7.0) &2 >
£ 72 4°C 12000 rpm > 10 4~ 4bie 7apw » P28 b i o R 5 AR
40 & > £ # 10 L sample ~ 890 L phosphate buffer (50mM KH:PO:
50mL Na:HPO: = 2:3, pH 7.0) % 100 L H:0: (0. 2M H:02) #4e » 3t
¢ # (cuvette) » 2 {514 25°C# Rk 240nm if i+ 7 12 4 £ % R 3P

Bl Agmem ki o F R A0 01-0.03 2 &

3. 4% s 1t f¥ (superoxide dismutase, SOD)
B Earan o3 p g Fused (3.8% sodiumcitrate) =g
g P o 4C 2000g Hrew 15 4 480 Bo B bRk o B le s 4e o HEPES
buffer (pH 7.2) &fFF it » £ v 4°C 12000 rpm > 10 » 482

Fags o BoH g o £ 1% superoxide disumutase assay kit i&
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A

(L =) fmoe ek 2 Pl %

Poab e TR0 o £ 02 4°C 12000 rpm o 10 A 4838 (7 E

1. 49 %-18 (interleukin, IL-15)
R B G R Mt A 172 (enzyme linked immunoabsorbent
assasy, ELISA) % - & 963412 coating rat IL-1[5 H $xfig

2 kit? o A EAG S~ FRIHR AL iR /ARER R 1000l o 3 Bon

bk

AR ETEES R 2 “f‘h’”&i’ » @2 &340 400 L & wash
bufferii 35 » 4v » 100 L 4% 5= 548 (detection
antibody) > 3t MW A FETHEES o B3 400 L o
wash bufferii® 3= » #Xig4c » Avidin peroxidase 100 L - %%
BTEEFE 3044 0 12 400 L  wash bufferiie 3=t » 4v »

100 L TMB (3,3, 5,5 - Tetramethylbenzidine) > #& %8 F #kF

% 204 48 > 2 ELISA reader B 405 nmerwx sk g o
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2. v %-6 (interleukin, IL-6) -
fiv %-10 (interleukin, IL-10)

B 9674 B R Ae r IR A TR /REZ R 1000 B
WiAAZTETEES S "T}fwﬁ » 72 &340 400 L = wash
bufferii® 35 » 4e » 100 L @ %= 548 (detection
antibody) > #tF i A g B TEE A pF > 2302 400 L
wash bufferii®t 3=t » R4 » HRP100pL> B T k#EE 30
4480 1 400 «L <5 wash bufferii 3= » e~ 100 L TMB
(3,3 ,5,5 - Tetramethylbenzidine) » A% 8 T#k#EE 204 45 >
A 3t4e » 50 L stop solution: & & 353 {62 ELISA reader iRl

450 nmerx kB o

(L) s3+a47

NEF R SRy Ti2E + % L (mean t standard error
of the mean) # 7+ » L1 ¥ ¥+ ¥ & #4472 (one-way ANOVA) ~
L eREFF AR ad w2 FFend B MR 2 Tukey s
studentized range testi& 74k %> #7737 Bfps=t SAS 9. 05u3+ s 4l

EiEAT 5 p<0.05FF > ARG P BEFSLE o
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R KR A - BEEER L S R

]
—

G ORE F A4S e uif 2 s Rk (saline) » 3

(corn oil) ~ #&ffi#é (olive oil) & % # (camellia oil) » # %

s

v

& %45 AnL/kgB W R E o T A o EBRAME S o
BEEAA LA PN S A I Bk 0 B E B 4 Dl

A B EHFLE (F-) -
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L N l"ffdpw‘ﬁéﬁ"paﬁ'"” e BT ﬁj,ﬁ(;/%:{s

w

AR EZ AN I s B3R A% S 88
LHFSI8 P 0 L GRS c R SR O AR E L
(SS)~ 2@ (CS) ~ M (0S)~ = %7 (CAS) =il (sham)
g 2R3 %100% 5 m b e (sepsis) w0+ R4k
G4 EHk- X T CLPHEpcd s TEFPEHE S B 38
F 554,59 (£228 > 5E128) Rakad s 3 EFRIP AR
Bg o B9 x v e g (00 87.5% (£8% » 3#TE)
W ErE R pre gl (CAC)=n 80% (£108 - 3%88) 2 2K

peam ke (CC)en 809% (£108 > 5:7288) (M=) -
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J}.ﬁ:% ]‘Z'dpzu‘ﬁéﬁbpgli“]"iﬂ E:\'._H_/P =

iL - A
Lo e AR

TR

(=) *F# 3§ W)

FHRERE A A A PR AEE

Fz;%?}{
(sham) 6 B> i F GPT 7 RS, BMAMFLE - A Rea et o

-\\

s ihfydlle

=< CLP 18 /] i 0 SC e w7 GPT P &g % » CC .2 ~ 0C 2~

CAC .2 i o @ CAC e+ 6 B F GPT 22 CC 22~ 0C 22 4l
FagsEid (Bz)-
b F TBIL 7 &2 &

™ b

SC 2 4r CC 22~ ¢ R iF TBIL & -
HEF 42 f00C s @ CAC 2~ 0C % f | e =

LI - I
(Rl ) >

P P 4 0 EUVERESR G A

4% > @ a0 it

'§¢&4‘}/F'7 N B

(=) TG H

BRI ORHAZ A g8

Bon #BINZER ! RFAREFLE -d pri ple* v B4t CLP 18
JpEts o 2 SCafr CC e F BUN 2 8 F 3 40412 - 0C 22
CAC:e ; #¢ CACefr0C 22enBUN & » B¢ % m>> SC 22 CC - X
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Sk R BB e tedlenLiR (BI)o
BwFCRE 2 £ 6 > 4l r v Rk CLP 3L 18 /| p*
6 SSeE~CSe ~0SefrCASe - A (REZER S, FaEF L
fomprpecd i CLP18 i »SCeisi CREZ 2
Pl E % > CC e ~0C 2 ~CAC 2 #dle; @m CAC =< ¢ B 5 CRE
e ~0Ces ile@plagzd (Bl») By TELzf@n
aiBie G RME MERAE G ) B P B 2 E R R R AT A

SR I AW AR A TS BRR] R TRAE G ks o
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¥ AR S A

—“£ =

oL =

b ¥t 6 Ry i hrs | R B

v o IRehd B PR AR 0@ SCa iy L akehdk® 2 G PIA

G A Sl IR I - R LR

- B S e ST Sy
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T~ BHAG AR AN O R 2 B e R

[ ﬁ; gé‘fs
m,ﬁ(/-ﬁ-

Ik

() 2 fp-FER
FHREFRT O A AZFEI RN B2 R EA LT X S npdle
* 9 B0 g MDA SRR F it SClaedfr CC s A pr e+ v R A

% CLP 18 -] B is > OC ffe CAC s 7 MDA k& PP 87 i SC e fe

CCxm (B-)-

(=) "5 - R

R - pEk AR (BN Bor o Prm ket v 8 A4 CLP 18
JopEts > CAC J e OC 35k ? MDA Jk & P &g it SC lefe CC Je >
2 CACefr OCep¥» SCel s g¥xnL 2 a SCldfr CCe -
BERRELR o d P T T SR AR AT LT R F T M

A0 KPP B N F om 2oE A S P2 PR R MO

(ECERA
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(Z) T%p-fkR

BRSO LA R T R S aptd g v B T% MDA
R R R SCh > B2 x 02 OC i diE MDAER T 9 5
SCien 509% ; mAt L= 8% i Pq 22 2 M S B K T X {5 enfpd) e~
R T MDARakEE LR (Bl4)-

%

i

LR = E\}’fﬁt’}g‘;\;’y A T o TR AR RS RT E S 9

N

AL g T F P4 SR
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(=) ®dig MR FE
1. s qPRif§ it fis
b F GPXER 6 A AL ER-KE = i T %3
ifpdlie < d B Bp GPx cnE e PR R L gl @ & e
Pt JE < 6 B> e GPx B 35 TR dBg > e d P x 0 CAC &

I GPx EEw g SCle~ CCefe 0C 2 (BL)e

2. ALF witpe
FHREFET A LIRS B4 BB T X (S P
Exd B o SOD A F M SSe o 3T 30% 5 m A e

ZHEA PR E A G ERT R nipdle < B A SOD R

ZHFOLE (BL1)-
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(=) & fng PpEEFFE
1. %4 rkigg s
(1) *Fodcme o PR § 1t fais it
B (B> -) 7 SCefr OC &4 6 Rem F GPx 4p 42
Fdledd T A9 SCe L BF et SS 5 a4 v
b FofEcf i Pl g e GPx B e A gt SC e de CC

#oCACEFr0C 2 3495 SCei 60 % ~fe itV mAEE £ B o

(2) TR NESF - fs

B EEHT Pl gl 9 R ARRS CLP 18/ s » GPx &
MAppoTir gl esey T > B9 SC e TR GPx s A F M SS
BoFRFIOLIB IR AZFE IR T A EORTL gL B B
#% CLP 18 /] iz £ iwis » T % GPx /Bt 5 dietgent 2 > e &

AP EFSLE (L)

2. W3 v afe
(1) BJZ‘E';@'
FoRESHE T ML ZFEI P B ARG RRT XS P

g B CAT 325 7% » # ¢ SC Jee CAT i 128 ¥ i1 SS
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BT O Z AR B PRt e s v B By Y CAT

B 2P 2w 0CeE o dpt SC s 7 609% 0 fe fstst

takFEid (R+-z)-

dR%RGET AR R AI R A LR T RS R
e B TR CAT iy mMovdpdle~ 9 &> 29 SC meh CAT

EPEEFMA SSE, AH i EFSLE (RLe)-

3. AF mitps
(1) m’—sg*;{
SEET OM LIRS T Xk dlles g B R
SOD g 13t SS Efrpen plecns v B Afta g e g > <9
Bl e CLP 18 | p*is » CAC fe3#5g¢ SOD =12 % * 0C &2~ CC

fe SCler gt tlFaid (B )-

(2) T%
FHREEFHET OHAZFAI R R BT IB i dlletd

R Fog? SOD G iE s &t Rz e B9 A AR A o
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el e B T SOD F 2y g2 SCi o Apgey SC

B 40% > @ P p s v B a4 CLP 18 /) e » CAC e ¥ %

® SOD &1 B * SC e~ CCiefr OC 2o tpxt SC 9= 1 110

]

% e hirra i (B-L-)-
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r—

S A AR AT L Z B g S 9 B R e e g chl

1. IL-15
SERET O LA PR B GRE LT X SfdlE
Rowggd [L-1BEARPEM SCl L= Fdigusn
GHEALT X STt B Y [L-1BERP AR SS &

s

He x o CAC fevz 13 0Cle~ CCefr SCle > i@zt v 4 8

CERSE

2. 1L-6
FHREFHT M AR b iy T X (8 apes piodrdl ot ¥
Y I N

B otnged IL-6ERM AR SCh - 2 B S P ¥ L 8 o

He x o OCed s d st SCeeg™ %7 409 > CAC 27 %% 7

% 309% » CC lep ¥ 209% (BL4)-

3. IL-10

dS%8r L3 BT X (5 hpTa g~ 0 B WERP
IL-10ER # i g Hdpdlle 5 2 2 endbd > 27 0 CAC 25 5

BoApEe SCey2 371 40% em st P EEnLR (Bl L)
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T~

L N R R L RLREE B R SR

g

Ao R AR ppd e o2 wm R REAAF (10 2004) -

‘j 1}‘*?«’2‘1’” fﬁiﬁﬁ:é‘ﬁ"‘é Qﬂ,}g@}ﬁi’,] gﬁfqif’ﬁrﬁ 2%313, m

GHET ot CLPEFI18 | Pl W@ koo &

%
A FER o A U T ok e g B R R R E

L .

FMprn g A Fiy LA B e poa g e 87,5

‘3}-\

06us 2t 2 F b P gk fe b 8096 e 2 oF M Best g 2 8096 B

SR

A
J
‘h)

NN

SR B BT o HMA GEE g < A
A, F R4 (Macdonald et al., 2003) 2 medf i > &

A F TR o SR {oEf AF 7 MUFA e g o H oW
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RPN g i E C F & (Escrich et al., 2007) 3 4cdii
PR E s A 2R R F S S PUFAS » B G MR B

e F Az fe LDL (Mattson and Grundy, 1985) =it 4 » A F % % %

BT o 3 R B A i M e B T PR
FTRIEETHG
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T ARG A A O BT enl

’ﬂ\%‘%

al., 2001 ; Angus et al., 2001) - »% &Rl & & 57 GPT = TBIL
ik B 0 3ER AT A Z i v g CLP 3 % 6 BUEHUR 6 Him endy
;B € BUNA- CRE ek B > 3% 4 2o = f80d Pa ¥ CLP % ~ ¢ &
§HAE GO ,\%mjrﬁ o

AT R 0 5 CLPE i 3 poo Jp e~ R 12~18/ 16 » &
w5 ® GPTY- TBIL#= ¢ %% + = (Holman et a/., 1988 ; Hsu et
al., 2004a; 4 > 2004 ; # > 2007) » AP e % o CLP+ #18
JoPES 0 4 TG WOk P g e GPTAE ¥4 40 > 2% CLP= jivig &
L BRI e S AT MR R R M bR 0 A AE L 2 A Py Rl R
S RHE g Y GPToRgF M2 S B-Rpzn g8, d A L5 R
e b SR i 4 B0 TBILISM ¥ 40 3 5 & Bk pesk o > 2
AP RFEAS g R ALY § 7o EETE K LDL
g Lo Ea R EIFE e hdf § oo a4 Hody a4
(Nagaraju et al., 2008) > ¥ #t > Lee® & (2007) e 3 &7+ >

EERMBTEDRF CREE e § R NGRS > 2 AR %

42



SFEREE e FI T o A S R oEf S Ve B R ERY TR
PFHedeRk -

P R CEEFLELTRHHA 4 (Liano et al., 1998 ;
Jao et al., 2005 ; Bruce, 2005) ¥ =% #F > 2 CASP (colon
ascendens stent peritonitis) &+ 4% frak g 18 [ FF 18 > o i
" CREf-BUN=+ 2 » » EREPT % B (Maier et al., 2000 ;
Cunningham et al., 2002) > Morise % FHALAp o s LPS
et e B g o CRE o BUN #cie ¢ 4 4c > & JRE fofii ¥
kR R € (Morise, 1994) « AP enf % %2 T MR- Rel
B% S CLP £ 18 /| p#is > 4 1 & B -k pr s Jg 29 BUN f- CRE 352
FH 4o EF i feE b A 27 W A% S BUN 2 CRE #ic e > B~
A B A R T M T S S TRE § o fe & CRE e
o MEFUNARSB ki g - BREAFTRTE H
FERFEFM0 (FF 0 2004 ;5 ++ > 2007) -

Py IEF o A AEoigipfaa LV AL EF Ko & E T e
FUFOFL cFEAF LA B FRA LG F P A ey
R g R it o VR e g~ 0 BRI M T L R A
T HRBF &R FEF (Lanza-Jacoby et a/., 2001) > = ¥ 11 %%

Mo PPN B LER ¥ P’J‘J%‘?”?’%%%"'\ﬁ?w%,& =1
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Fob R AE et 8 R CLP £ A Pes 0 B R AR 0 R
EEAR thh b BLH R TR EM S R A A e
<~ REAprnis gk T ap LR (Chao ef al., 2000) » Flp-+

oo F g R AR ey R en o A E P R B L F o PR
P o BREAFERRAE S 2 AR c B 2R W e R R
B A 6% Bt blend A b fory G & 0 B AP i T
+ (tissue factor, TF) %R E 7™ ¢ 7 <8 % (Tremoli et

al., 1994) - # 3 4p & » %12 1, 2-dimethylhydrazine (DMH) 3% %

v

X RAS REBER TR SR A w-3PUFA g W EAp R

Rl

 @-6PUFA 2 £ 2 g 2v 5 scendrd]| /iR 4 = (Nelson
et al., 1988) > d y* ¥ 4r > -6 PUFA+* @-3 PUFA % 31 a7
E A owm § p A e forg pp B 0 3t Mg R Rk
% (Fito et al., 2007) > @ = $Ecifiid $ b 0d L i B F 1% Mpan
e BMN INF-az £ % W LPS 5% %48 % (Glatzle et
al., 2007) > TP BT EHhrrcod P B2ET v, T piF L
%7 E A oy AR B R R JUET Fookee L P R
EROBFFGEH# LR A 2By il Tr > Lok

LER R
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L Fﬁ‘dpfb‘?féﬁ"pq}"f"ﬂ v o ﬁ’frﬁ;'J"[ﬁI;ﬁ?‘Ei%@z

P JERARY o0 2 AP HIup R ESH LG L&
R A o ffRul EPFY L TReBcP € F B 5 NS et 2 B
FIRERRATDRRES AL BERAALIPMFF o T wF L
%Lﬂfﬁw’gﬁﬁ%ﬁié’fg%%%ﬁ@%ﬁﬁﬂﬁéi
o~ 2 eE it (Parrillo et al., 1990) » @ @ = B F w3 i
T oo AFHLEEEA 0 AT G WK pL e g SRAEE ) A
AR SH RS e EFOLE o ¥V b AR F W pa g 2R &
BMEFaT S Ll R AT ¥ FERP (Mary et
al.,2006) » A3 dph o LRt Y o P g § AR [
sERRNREE A AN F S R i L R ER N I
Rk e g #&e (disseminated intravascular coagulation,
DIC) F Jis o 2 BcnE 5 Hx > A3 ki g 4@k
TN SRR A SEE TR 34 S R
PR A R R g m R L pee AR & o AR A
W25 c wpE R 4 g 5lAcn [ FHRETE AT A LPSH
BRI gl FEREEEFFET W em > (Elg et al.,

2006) - ¥ ¢t & Kelton®2HF g @« i L gL F 9



639 % & -} T % e 4 (Chen er al., 1994) - 358 A3 % &
BAREE o A P B R S E WA LB T s P g

R EEET LTRSS SRS S Rt
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IS}
=

ﬁ:&‘ ]\Z‘d—/u‘ﬁé/\%pgj‘ljﬂ"tﬂ E:\"_ﬂ_/}gﬁ‘l?‘“ pﬂ?ﬁji ]L;}»ﬂ,m

A g % CLP#F#F il gt B B avf iy o 3 <

Ik

45 g3 R4 (Macdonald et al., 2003) > iz p d
P TN LR N bl i O B R B B L L S e U
It MDA R R e c L Hm > B 2L F X REEF L

B RBOBA LR 0 BT K g AR T &g CLP
HE P et Py P F R B sfed Y g iy P 7
Efcqip pd KA EER M (Hsueral, 2004a; Liaudet
et al., 2004 ; Hsu et al., 2008) -

Af okt CLPEZ 18 FFis - d B 57 s 48 L3 B & il

MR p et d B b B s MDA R PREF 22 S

BoRpT g BT

qty.

Ko 2B AT L TR P g S 9

BB i 00 B CH A A o R L T A R

£l

Prn piEE CF B M RESF - HF T o R }‘Jc"fr’ 1
F 40 & 472 (gas chromatography, GC) Bl & % 0% impk e
X FNUFREENZFH 89 kA e foigiaps o H Y R

7

ARG L T9Y B M e b 8096 0 T A Rk ke
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A AT (10 1990) > AL ER o kA F ok MF M IER
F I (Lee et al., 1998) » & it 3 sujp > ®/%afs e Al (v e 4
(Tang et al., 2003); = % 7z MUFA:3s % 2 i o "% A p

El?ﬁ’i IL‘F}@ "bﬁa%tﬁ:}’mi L5 'fi’jgr_ﬁ'(if'ﬂgg?ﬁjig

<=

(P % -1996; Hanf et a/., 2005; Escrich et al., 2007; Menendez
et al., 2007) > m =% ¢ B3 F g it 240 blacpesgit
Effrm pi 2 3% (MR- 1996)  # 225 3g (P4 § «hr
foo TG R EOTRY F b pd A I H T8 PR
Feglied (EF 2000 Fob o FTERW 2 5 0HE A fory

7

ik — e (C18: 1) T B3 4F i » ALK

fsw
)

e
PORE et B R R T 2 g R BPeniT Y (FRE 5 1996) - AR

e R0 Kb i f ket i CLPE peetis & chrg FiBF AR

i s

I

FALApS > SHEP PUFA 5 L anid gac i 54 3
S o AR e n BRSBTS 0 2 N ARF RS
Frdfyme 2 & (Jump, 2002) > * &F4 3 PUFA Y o0 0-3 > &
Mk sk { B w60 T 4o IR e 8 ok o T B
(w-6) a* FFH AW (w0-3) @3 & (Clarke and Jump,

1994) » #7020 @ -3 *q P & @ -6 o Y pLBE AR FR 3T PUFA - 2 B
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Peh PTER o AR r AT SEAIAEF o kel LR
fsfos 204 = (Maki and Newberne, 1992) > 1335473 4p 8 > &
MEFERDI AL R -3 B E G E M g R el
PR E R TF R MR e AR 0 A R e R B PR
#A vz 4 (Dyerberg et al., 1978) - 2 k@ H.% 7 w-6 b
PUFA- 3 dp - MP 37 % w063~ fergdhph - ¥ i
g H 4y LR 4 (Lapointe et al., 2006) - 2 FHF R > ~ &
Pro JEBAZT R EE P AL R pd AR €T HF e i
Ergdv @A RBEENTES CRE o SR AERAA LT
M CLP A g S ey HiEy PR A B LEF A GRS
MDA A4 » Fivd 32k ehs 23 e forgpp s £ 5 - 277

-

3 S G FRE N DEE (0 2007) -

+
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TR EEE R AR A B 2 mMT R EN

“h

T L LPS & CLP 3% % Blpci i » § 4+ 44U
SOD~CAT # GPx %43y 22 =4+ X (Hsuand Liu, 2004; 2 >
2006 ; # 2007) ®F mZFr FEFEE L€ RAPN nitrite
superoxide anion 4 hydroxyl radical % /&% it 4k & 3 4«
(Hsu et al., 2004a) > Flptg = BEFHH o ~F % & CLP 4+ 18

B G Bk o e ek e B SOD #1438 MO g ke & e ik SOD

-

B m o A S Fa e g L W F"i’lﬁ AR g B '1%’?—"
oG PR o gk o A L F R T Rz g < 9 BB

(50 MFREA GPX LT b A A 0 @ A R p g 2 TR

GPx~» 3 + 2 edgfeom A CATY - 2o @ g F LB od B 57 v

Rl

A& ZLL'?,‘ o ’fﬁf’}?j/\fb VAR B BT E v BB gz (v ﬁk_%
/é‘ri’f_‘f—'_;\_» -ﬂ*ﬁ—g’ % L*-ﬁ'sﬁ}?;ﬁd Z{d—_ﬁ‘%«—j«— ’}EE’}?

PR ERAEG R F D TR T F R kT

GRS ERE P S R A 6 iR o
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Foc AR A L AW g s O R R e g o B

fmz % (cytokine) H_d & F BB 7R mde X 3|
Nk LRFBLEY KBS ALAEFUF KA AN G CLP
FHPL o B L wF o o fgE A NF-kB #

B L e g% (proinflammatory cytokines) TNF-a -~ IL-1

4

Bir IL-6 g~ 2 A2 ag+endigdz By df§ (Netoet
al., 2006 ; Demoule et al., 2006) TNF-a &4 L &5 &
el kim0 2 A UF e & ik (Glatzle et al.,
2007) # gng—g PMIEZ Bl A4 EHE AT Bl g )
FALREEY > P g HRwe A= (Liu et al., 2002)> ¥ ¢
INF- o § Tl E simmefop A m% 22 IL-18 : IL-151&d 3
oo w3~ Ervlmig 2 N Lm0 BV M4 S0 L2 F
MR cn BT > U E QT e 2 BlmrraniE it > ¥ OH G ]k
IL-6 f= IL-8 w2 jr % v 2 o [L-6 ¢ FIX 3| INF-a 2 IL-15
aflgem A2 R TIEn IL-6 R A MM 30 Fnd &2
2R A o S IPS FHF R 0 § HR TNF-afr [L-6 kA
B, o ense = (Leite et al., 2005) AR %%

o o % CLP £ i ped Jpen~ &> H [L-1 84~ IL-6 a0k &
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IR F SR 4 2 (20007 B Apk o B & CLP £ s

5l <0 BUEP g UF B A A L E R s B & Tk e
Pra g~ 0 BBIPp e IL-18k AR F T cndf$ > et A FHE -

A
5 B

AAT L Z R g ipTa g v BUIL-6 R AR . EAEF Mot A

ﬁ

kpew g B 2 wEf e R e Y 0 9T %0 40% -
& Hsu if%i” (2005) =% 3 dp &1 » L LPS A4 < Blpzd g fs 4f o
TR 0 B % Hor 0 LR A ooxentE Ms & A TNF-a fr [L-1
Be¥ttimydpd @ &s | HOFERFMD o~ x2W
fofEcifi i > &2 LPS 3% Ptk 0 B R BT 0 % & MUFA chisci
v '# X MCP-1 ~ TNF-a §r IL-6 7k & (Leite et al., 2005)- &
P IL-6 ek AR RS EAAN AR 5 HE A&
forg vp gk cfBifl e o a " O LR BB (Fitoeral., 2007)
AoE A A LA EF NS B INF-a g £ 8K
LPS 4% sendf 8 (Glatzle et al., 2007); k4 % & MUFA eh

"

Fhgmpdd s TR RS QP gy tEl 285
MOEHLF e ehin 4 (3R E 0 1995)0 A X (2007) R L dp o
ZE BTG oo FCLP £ s 6 pF#i 5 en [L-1 8 4o 1L-6 &

Feent Ao

BRAL B F RA A <8 MR MELAE (hunoral
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immunity) > ™ Bime 51 > RPN FMOE S F M et iR
(cell-mediated immunity)> ™ Tim?e 5 2 > H ¢ T esimre (T
helper cell, Th cell) # ~ 5 : Thl 2 Th2 & #f - Thl fw*z 2 &
imie i 3 IL-2 IFN-¢ & g 'wie jrk € 82 Ergimre jE it
moalAe g L F & s Th2 w2 Bl € & i [L-4 ~ IL-5 = IL-10 ¥ » i
w2 T REY Bt B A A4 g n BaER AR
(Mossman et al., 1986) - A~F &% %1 > 4 o = 0 7y gz
s <o BH IL-10 ende & > Ap ot dndlie < d B> 355 b ik
o0 X U F N Pk g o B pek e S g R A S P
B AR R AR5 4092 30% 0 RaRP LR e 5
T RS 3 FT R A S RAE ) R o T €M
feprm E AP F Faopdfn [L-10 k& (Chavali et al.,
200) TREBEBFDOFEST > AFHREVFTEEAENL 0 A
AHeSFRfrERE AT e g & 3 [L-100kR 5 + -
A% o [L-10 ¢ FILPS ez @ A& 2 > F] LPS §1 TNF- @ 33 4o >
TNF-a Bl € f15c IL-10 «»2 = (Oberholzer et a/., 2002)> * 7
Thl v Th2 fm*e ¢ 5 spdEde > # [L-10 ¥ #r4] Thl dw 2 7 @3¢ e
g o T IL-10 & dem L iEH o ¥ b [L-10 - g ¥ B

fmre e it o s a b Hf#acd) INF-a ~ IL-1 v IL-6 & B
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g )v% (Leon et al., 2002) - IL-10 & 3 #r4] [L-1 Bk & eniF
RS F XS TT RN S RIS S S RO
fepra gt B e [L-10> &2 ¥ phg s i< [L-1 Bk & 0 e pF

TRHEEFEM L6 REHELETIHEES F8E M CLP £

AR R Bl S R o2 RLEAE N R Shes GRS
fo R g A s o gt th s SR B 397 RE Mt g < 9 B

NP iy PIRG  ea e R

-}
A
=7

54



o
3
-%;;

=y
-3
M
o
P
pal

Al

- AR AR 2 N S S R

S E R R R = A Py et A B 4 CLP £ i

Iy
}
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2
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%Q:Ei;g; Prm fE & v BUFERE %"H;ﬁf

~zh

TR CL S R N ®

Ju

WA 0 & % % BUGPT ~ TBIL ~ BUN ~ CRE % 4 1+ & » ik i
CLP $+ B F crdf i o Aok 52 Kb foic i 4pig > & % T3
ER S

o AL S Bk 2 R A Rl R
food skl PG LB A AER KPR LY i
g SRR R S S el
ARAZEI MR AR SR KT A Sepei gt ¥ B )

B vk 2 £, te fn 4k 2 T Y
PTGy T RN P EFOLE

(%]

ST PR R E R B 0§ ke el % 0 BUFREE TR

7

ET L dE

VLA CLE R A Mot peat g < 9 RLA M ez SOD %

7
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GPx B2 tg®x »m sk CATEMHT 8 LB 5F A
ST RS CEA AN TREFEN IL6ARE o L

1 [L-18% IL-10 »ERakx LB o

FENM PSS A PFRIPFH LZ RN T 5 x| iy

m

F R E IL-6 ehA it > i " Mpew f ot S enBE G o
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-~ &7 P ALV &) £

S I EREE A
sS¥ LA HAR{orgshfe | 5 A% b qory ik
(D (P) PAS
Ery St
IR -4 g b i e i
(%) 18:1 (%) 18:2
100%. =2 7 40. 91 39. 89 38. 31 38. 22 1.8/2.0/1
=2 40.61 | 39.46 | 36.69 | 36.69 | 1.6/1.8/1
100%:4 74 36.07 | 35.56 | 43.61. | 41.04 | 2.1/1.8/1
EFA M 47.18 | 46.34 | 32.97 | 31.83 | 1.7/2.4/4
R 23.28 23.28 64. 89 64. 89 5.5/2.0/1
B 80. 01 79.71 9.73 9.62 1/78.2/1.1
e 26. 51 25.90 59. 62 59. 02 4.3/1.9/1
DR (xEW) 22.73 22. 40 61.59 55. 17 3.9/1.5/1
wEE 60. 47 58.19 33. 16 23.07 5.2/9.5/1
nfe 62. 52 60. 38 30. 80 21.97 4.6/9.4/1
e SN 64. 17 62. 61 27. 89 20. 23 3.5/8.1/1
7 E 75. 36 74. 20 9. 36 8. 65 1/8.1/1.6
B N 28. 06 28. 06 53. 98 53. 68 3.0/1.6/1
R L 18.41 18.13 | 70.34 | 69.39 | 6.3/1.6/1
R (Fae ) | 79.40 | 79.01 12.92 | 12.76 | 1.7/10.3/1
EEM 82.51 | 81.88 6. 96 6.68 | 1/11.8/1.5
T 10.50 10. 28 79.10 65. 51 7.6/1/1
Y5 ER 18. 99 18. 82 65. 86 57.03 4.3/1.3/1
S L 40. 66 40. 40 43.75 43. 43 2.8/1.6/1
BiRA 24. 89 24. 49 59.19 53. 79 3.7/1.6/1
AR 49.13 48.53 15.10 14.16 1/3.3/2. 4
Al 8.11 7.98 1. 69 1. 69 1/4.8/53. 4
T E R 20. 16 19.73 67.79 67. 44 5.6/1.7/1
b K 52.72 51.85 26. 64 26. 38 1.3/2.6/1
R 72.85 71. 37 10.90 10. 33 1/6.77/1.5
] 1= i 13.01 13.01 | 77.01 | 76.83 | 7.7/1.3/1

FrlafE F e nFml o Br wa gy 222 FTRE (2003.9.16)
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c
2
()
= 204
10 -
O T T T T 1
Saline Corn Olive Camellia
Bl- ~A L= gt B EH T 0 RA B4 42 s

#-k (saline) ~ 25t 7 (corn oil) ~ #&f# (olive oil) % ¥k
# (camelliaoil) 7= > WMEH ) o & 2+ 9 BRI T
248 FHEENTHEE + RRLLAT  c LERL B FA

wEH AT RIFREFLARE A RRPRE TERTALEG M

L3 (p<0.05)-
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o
@ 807
©
3 b
S 60 b
o
© b b
2 40 A
& b b b
[
)
= 20 -
)
0 T T T T
Saline Corn Olive Camellia

Bl= 48 L= faid Pt~ 9 Bl 459 fr fe i 'eps (glutamate

pyruvate transaminase, GPT) @ %o <o R A w4 @3 H@

Ll
i
i

ks Zok e 2 RN A LE LS XS 4nl/kg B.W. > i
FT=x>RL%3 sham/CLP £ jiF» L g L #£ 8 8 /| pF » £ jiFis 18 /]

R B2 GPT 28 - 2 2fmkd i i

bl

<0 Ho L EB L chE
iA#BFﬁ‘F’T AT RN R aREFALR A ?3%}&1-&‘5 v Wk o gt R

FREFLE (p<0.05)-
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Total bilirubin (mg/dL)

0.8 a
ab
1 Sham
BN CLP
0.6
bc
c C
C
0.4 A T c I ¢
T T
0.2
OO T T T 1
Saline Corn Olive Camellia

@VL ?d—/u‘%é/ﬂypﬂ}u]—‘\ﬁ kk\‘_ﬂ_';‘%

g RA M AG IS @k

Rk
e

2% (total bilirubin, TBIL)

NER SN -2 PRI SRS

% %4 4mL/kg B.W. » s 7% > £+ sham/CLP & jiv >

61

JPEHFEBETBILZ £ - 2 27 %

>
%\'
=
=3
Hep
-
w

*AR o AT

BE LR (p<0.05)-
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Saline Corn Olive Camellia

BT ~A L= fa ¥t~ o R p/k% ¥ (blood urea nitrogen,
BUN) e 8 o <9 Bl WA w4 3G B K~ 30 ~ 1‘&%%}\37 3 =K
WA AE A F XSS dnl/kg BW. » i 7% > 2253 sham/CLP

L Lped R G 8 pF o £ (s 18] pR4R L R E BUN 5 £

1%

RSB R 6 A R R hE Y A kR A R
REFLE A GHAREY TR A RSFFHEFLE (p<0.05)-
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1.2 - 1 Sham

I CLP
a

1.0
- i
5 0.8 b
(@)]
£ b . b b b b
L 06 A =
c T
£ ] T
g
) 0.4

0.2

00 T T T T 1

Saline Corn Olive Camellia

Bl ~ A o= B0 P ¥t < ¢ Bl 5o e (creatinine, CRE)

C R PSR LS NINER SIS - SR SURE. &

RS

& 2 &3 Anl/kgB.W. » 2 7% > 2253 sham/CLP £ ji¥» £ jiFa

3

r

LBE G s T8 18 LB ECREZE - 2 4o 2f 5%
P 6L xd R oms AR 27k FaFid

AREARR K ARSI EFLRE (p<0.05)-
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57 ] Sham
BN CLP

bc

Plasma MDA (nmoL/mL plasma)

0 T T T T 1

Saline Corn Olive Camellia

Bl= ~A o= fad gt~ 9 Bla jﬂ"’:ﬁ iz (malondialdehyde, MDA)

R A% RA A AT ARk 2 A SRR A

\

ZE5E X% Anl/kg BW. @ 7% > £33 sham/CLP < jis »
AaEm LB e Qs Lais 18 PR T FMAZE - 2 A BT
Bt 5 6 R0 R LRI aE Y FAPRF AT RS RN

FAR A PR REL  TEAAALRFFHEFLE (p<0.05)-
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0.4 + b

0.2 ~

Liver MDA (nmoL/mg protein)
(e
(o
-

0.1

00 T T T T 1

Saline Corn Olive Camellia

Bl ~ A o= fd0d *g = 9 BUFSES - i (malondialdehyde, MDA)

RS
=g
(\‘_
pal
Bl
Ny
i
2
L
4
P
1D
Sir)

Ry 2ok S B 2 SRR A
ZE5E X% Anl/kg BW. 2 7% > £ 5 sham/CLP < s »

SRS B LS 18 L PERIE R DA E - £ A R

R

By 5 6L 50 Blo RiERLF chE 2 FAARE O ATRSF RN

FAR A PR REE TAAALRFFHEFLE (p<0.05)-
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Kidney MDA (nmoL/mg protein)
w

0 T T T T 1

Saline Corn Olive Camellia

B4 ~ A L= ¥+ v BE3%pP - i (malondialdehyde, MDA)
R A8 RA U LA TEE Bk 2K R R S E M
E FEF XA 4nl/kg BW. @ 7= > %3 sham/CLP & j¥ >

LEn LSS Lol 18 R EESMA R - E A BT
v i 68 A0 B £LiEES mﬂ?%A#EFﬁ'ﬁ A S -

FLB A PHARE Y TAARSTFHFLE (p<0.05)-
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Saline Corn Olive Camellia

Bl- ~ A L= @0 s 0 Rl ey PkiB§ 1“5 (glutathione
peroxidase, GPx) en@ o 1 v RA WA LA I H L~ 3404
B2 xM A ALELF LS Anl/kg BW. 2§72 > L%
5 sham/CLP < jie> £ jisso L 25 & 8 /| P> £ jiets 18/ PFip| £ » 7 GPx
FREAEFHFF IO D R EFERhE~Y FApRH

AT FREFLE A REARF O TEATALEEFLE (D
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Saline Corn Olive Camellia

Bl — ~A L= fw g ¥t~ 0 BUFHRES Y PRilff s U s

(glutathione peroxidase, GPx) (g8 o < v B Ao B4 4 25 %
K3k S 2 SRR A LE S E LS dnl/kg B.W. 0 i
7= g4 sham/CLP =+ jiF» £ i L Z£ & § /] pF > L8 18 /]
FREZEHPx 7 E- 2 refkdt 5 680 Bl L FHL oz
PEAEE AT RSRRREFAR A PEARRE AT RS

B hBF¥FAE (p<0.05)-

68



7 1 Sham

I CLP
GE) 6 a
o I ab a
o
b
5 a
o ab
g I ab I ab I
£
E 41
> b
g
£ 37
X
[
O 24
>
()
e
S 14
%
0 T T T T 1
Saline Corn Olive Camellia

Bl A L= g+ 0 RS RY NiEs (s

(glutathione peroxidase, GPx) (g8 o < v B Ao B4 4 25 %
ks 2R R 2 F RN oA LR L E XS dnl/kg BV, > i@
7= g4 sham/CLP =+ jiF» £ i L Z£ & § /] pF > L8 18 /]
FREZEHPx 7 E- 2 refkdt 5 680 Bl L FHL oz
PEAEE AT RSRRREFAR A PEARRE AT RS

B h¥FAE (p<0.05)-
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Saline Corn Olive Camellia

Btz A L= af~ o BUF%RESF ™ 3 v (catalase, CAT)
e A0 AR AL LR K 2 A N2 E R

AR S X% 4nl/kgBW. i@ 7T > 55 sham/CLP = jie -

™
%
s
R
8>
(@]
ke
e

beis 18 | BRI E sk CAT 38 - &4 59

B
'
¥
ETTRS
([@p)
iy
ju
alN
E
Pl
\‘g‘:\
=
|-

i~ FA4pkF > A7 R El

FAR A PR REL  TEAAALRFFHEFLE (p<0.05)-
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Saline Corn Olive Camellia
BlLw ~A L= fh ¥t~ 0 BT 5ES 4 5 (catalase, CAT)

10

NS

"=

3

Bl

%+ 4mL/kg BW. » s 7= » 54

0 BRA G LA ARk W 2 E R A

sham/CLP & jt= »

e VAN

8 /] ¥+ X s 18 ] PRI R

BreEr 324k % A7 B aER

MEZLPR (p<0.05)-
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Saline Corn Olive Camellia

Bl-3 ~A ez w0 Ao 4% » it (superoxide
dismutase, SOD) 58 e x b B Ao W4 w2 MG Rk~ 280 - &
W22 %m o A Ess 8T Anl/kg B @ F T3 > Lo

sham/CLP £ fiF » £ fiest L £ & 8] p& > £ fiwis 18 -] prip| £ 5 iF SOD

N

BERRHEE S 6L R LERLE E Y A R

R

pE
AR RS EEMFLE A AEME S AT RSB HFLE (p

<0.05) -
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Saline Corn Olive Camellia

Bt ~ A L= f80 g~ 0 BUFSRAZ ¥ 14 fF (superoxide

N

dismutase, SOD) 58 e x b B Ao W4 w2 MG Rk~ 280 - &

Wb 2 28w AR 5E S dnl/kg BN > @ T2 5 E %A

sham/CLP & jiv » & jism L # & § /| pF » 2455 18 -] PR £ Je s SOD

N

FRo LA EFREF L6800 Ko BRI ETF A fpk K

i

AAGSTANFLL A BB EE TAFRSTIHFLE (D

<0.05) -
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Saline Corn Olive Camellia

Wb 2 28w AR 5E S dnl/kg BN > @ T2 5 E %A

sham/CLP + = > & jiem L 5 8 ] g > £78 18 -] pripl £ 225 SOD

N

ZE AL EFHREBPF L0050 Ko LER e R

R

Iu
Sy
=

ok

AR RS EEMFLE A AEME S AT RSB HFLE (p

<0.05) -
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Saline Corn Olive Camellia
B+ N ~ 4 L= ﬁ;ﬁ_;‘v_’r Pa¥tx v E?\’i*’?%ﬁ 3] %—lﬁﬁﬂ%%ﬁ? °

SRR - BONE SIS -3 PUEIE 2 SUIEE g
%5 4AnL/kg BW. » 2§ 7= > £355 sham/CLP & jiv > £ jisid &
#Fa 8 it 18 PFRIE RS IL-18kR - ¢~ e %t
AOEAG R BRI EFAHRE AT RS REY L

oAt TAARLTGHEFLE (p<0.05)-

75



1200

a 1 Sham
I CLP
1000 -
b
E 800 - bec
g bcd cd
~ cd
© 600 q T cd
- T
T
(@]
[
S i
S 400
200
O T T T T 1
Saline Corn Olive Camellia

Bl 4 At = b rg st~ 6 BN 6 % -6 B

W

R oo
Ll

*E R LA A TG Bk 2 T R R LR

.
=1
A

ETTRS

% %4 4mL/kg B.W. » @ 7% » £ %3 sham/CLP & jiv » £ jiva &

3

a8l £l 18 PRI IL-6ER - & A B %S

= 6% +x9 & o;%["ﬂ%‘ﬂféﬁ&f’v‘ FAMEE AT RS RREFL

AomEgpty o TEAFURSFFHFLE (p<0.05)-

76



500

[ 1 Sham
I CLP
a
400 - a
’_‘I‘ a
S a a a a
© 300 a
o
o UESEET BN
i\
—
> 200
c
>
-
100
0 T T T T 1
Saline Corn Olive Camellia
Bl= - A o= fh Pa ¥t < 9 BURERA O Z-10 ch2 R .

—
o

ETTRS

7 —_

S0 BAWAM R GH R 2N R TR A LE
T 43 4dml/kg B.W. » i@ 7 % > £ %3 sham/CLP £ jiv » £ jiFa &
#ag 8] £jivis 18 /J‘FﬁiE'J‘E.f‘:.E'_f%‘«; [L-10 & - & & 29 % i
680 B EERnE AR AT RS T AMEL

B oA AEAEE  TASRATFHEFTLE (p<0.05)-

77



[—1 Sham
a BN CLP
mE 6 ab
E a
N
?', ab ab I
= ab ab l
3 4
o T b
o
o
o)
9
= 2
=
0 T T T T 1
Saline Corn Olive Camellia

o

W= - A RZ AR A Y B h T P
A RABA LTRSS N E SRR AT LS

T %3 4dml/kg B.W. » i@ 7% > £ %3 sham/CLP £ jiv » £ jiFa &

B8l L 18 ) pRRIR A B 6 h el o 2 AR R
L 08 x0 Ble LIEREL chE f’}—%;fgp;.%z DA RN RAEE

Ao aBEAmEE TEAAASEFHFLE (p<0.05)-

78



1000 -~ [ Sham
I CLP
a
800 A
) ab abc
abcd T
P T
: |
£ 600
ma bcde
Z cde de
@
© 400 -
IS
o e
200
O T T T T 1
Saline Corn Olive Camellia

DS S PULEE - BN - AR s k- O

)

/ N

gx’i
&

% %4 4mL/kg B.W. » @ 7% » £ %3 sham/CLP & jiv » =+ jiva &

G 8 ] pE o £ 18 ) PR BV Lol o 50 T
g 6B A Ko EER E e FA Y A RSB ENE

B A BHAREE  TEA RS HFLE (p<0.05)-

79



CLP — induced sepsis in rats

Camellia seed oil Camellia seed oil

Supplementation Antioxidant Inflammatory mediators Supplementation
enzyme activity IL-15 1

GPx ¢ N GPx | IL-6 1 ] IL-18

SOD } soD | IL-10 | e &

CAT — CAT | IL-10 ¢}

Camellia seed oil

Supplementation

Plasma MDA l
Liver MDA §
Kidney MDA §

Saline —
Camellia seed 0il — CLP : 80 9% 1

Bl- -+ =

Lipid peroxidation
(MDA) 1

v Camellia seed oil

Supplementation

Organ injury 1

grT §
crRe
BUN §
TBIL §

CLP : 545 %

Survival rate |

' significant higher than Saline-CLP group
l significant lower than Saline-CLP group
1 higher than Saline-CLP group, without significant difference

{  lower than Saline-CLP group, without significant difference

—  without significant difference

CE R LR g~ 0 RFET G2 B4 E

80



S Rg R

SRR RERE CMAT P RE AR R 2R
(2003) c Lz o BB FHRAT cP REE > 6:20-21-

IR HREE (1990) B FAEM F 20 g AR A 4T o
HERERTFELHELEI 50 11-15-

IHRF~FEX ~F2 D (1994) A2 BT HFEAE L TREEF
FRag = (2. 247 o hERBHRTE T IHFL ET] 091 73-86 -

2 (20060) c TR EAM et g~ REIERFH G250k o
PR A E AR PEET L%

TRE (1993) - F x4 273 R ¢ “Y LRI HL -

= BR (1998) « TR R FFIF 24T - R g ey g
2 o

+ B (2004) - = % (Camellia oleifera Abel):é ¥ 31 & F=F it =
AT 2 B FRRRATFELR ¢ LT T FH 2 5

s F R RAETERIN i g (2000) AR XL R €
HE R T o

g (2007) b F b P A E < 0 B IE G Ay o iz

81



§ 7}1% ,{;ﬁ_l e oo

»

Eakbrh ~ B~ ThaE o~ 3 AR (2005) 0 b AL Hehgg 1 2

Fepd AR AARHFYL o 8 EFEF 5 26(11) : 86-90 -

=f

B s B s 2 - T (2000) o A ¥HAT PR F R IFRRIRE (T

FHAL BV FEEREHE 30 193-195

F g~ otk L ET (2000) % KA g FEE SR B o
& 518 5 2] 1 51-54 -

#ER (007T) A RIEFHPFF LRI HIERTHG 2
o o? W2 it B2 HPEFT LG o

okt (2007)  Zp A 2 H e+ 6 BURB ML F P G 2 F

FHGORL - RACFAHFEF L THLHm -

AR PR~ R R FER4C ~ I (1990) 0 B R F L& s
2 ATy e & m s 17(2) 1 114-122

Mt = ~ BER TP E (1996) « Fib at B Hrka A 1) 2 H
Wit o F A HE W 0 18(1) 1 13-18 -

A~ ap® (1995) ° B ~ B H < BREP B 2 FF CpEE
BRBF Y o FAER17(2) 1 199-201 -

FAT PP EE S Fa TR (2003) 0 b F A H U gk

< &% p dé'fr’”q%ﬁﬁ; fLiE* > v WELETIR > 19

82



1034-1036 -

Wre (1987) - ‘gddisd - & o 2 &4 > 85-02 -

iR (2004) - 84T L dd Hpza g8 R RRFBREFT
WHavefpe? W2 LB 2 ER* BPEFAT T LA -

EATR o~ F A 2R (2000) o B A cb R L IER Gy o &
BB EHE 2 29(6) 1 T91-792 -

A irde (2007) FFREP & Fh g0 HEFHF G ¥ R

TS FA R PEFL TR LmT -

83



Akihisa T, Tokuda H, Ukiya M, Suzuki T, Enjo F., Koike K, Nikaido T,
Nishino H (2004) 3-Epicabraleahydroxylactone and other
triterpenoids from camellia oil and their inhibitory effects on
epstein-barr virus activation. Chemical and Pharmaceutical

Bulletin. 52(1) : 153-156.

Alonso A, Ruiz-Gutierrez V, Martinez-Gonzalez MA (2006)
Monounsaturated fatty acids, olive oil and blood pressure:
Epidemiological, clinical and experimental evidence. Public Health

Nutrition. 9(2) : 251-257.

Alzoghaibi M (2007) Protective effect of oleic acid against acute gastric
mucosal lesions induced by ischemia-reperfusion in rat. Saudi

Journal of Gastroenterology. 13(1) : 17-20

Angus DC, Linde-Zwirble WT, Lidicker J, Clermont G, Carcillo J, Pinsky
MR (2001) Epidemiology of severe sepsis in the United States:
analysis of incidence,outcome, and associated costs of care. Critical

Care Medicine. 29 : 1303-10.

Barichello T, Martins MR, Reinke A, Constantino LS, Machado RA,
Valvassori SS, Moreira JCF, Quevedo J, Dal-Pizzol F (2007)
Behavioral deficits in sepsis-surviving rats induced by cecal
ligation and perforation. Brazilian Journal of Medical and

Biological Research. 40 : 831-837.

Babayigit H, Kucuk C, Sozuer E, Yazici C, Kose K, Akgun H (2005)
Protective effect of B-glucan on lung injury after cecal ligation and

puncture in rats. Intensive Care Medicine. 31 : 865-870.

Bendini A, Cerretani L, Carrasco-Pancorbo A, Gomez-Caravaca AM,
Segura-Carretero A, Fernandez-Gutiérrez A, Lercker G (2007)

84



Phenolic molecules in virgin olive oils: A survey of their sensory
properties, health effects, antioxidant activity and analytical

methods. An overview of the last decade. Molecules. 12(8) :

1679-1719

Ben-Shaul V, Lomnitski L, Nyska A, Zurovsky Y, Bergman M, Grossman
S (2001) The effect of natural antioxidants, NAO and apocynin, on
oxidative stress in the rat heart following LPS challenge.

Toxicology Letters. 123(1) : 1-10.

Bruce AM (2005) Renal blood flow in sepsis: a complex issue. Critical
Care. 9 © 327-328.

Bochud P, Calandra T (2003) Pathogenesis of sepsis: new concepts
and implications for future treatment. British Medical Journal.

326(7383) * 262-266.

Chao CY, Yeh SL, Lin MT, Chen WJ (2000) Effects of parenteral infusion
with fish-oil or safflower-oil emulsion on hepatic lipids, plasma
amino acids, and inflammatory mediators in septic rats. Nutrition.

16 : 284-288.

Chavali SR, Utsunomiya T, Forse RA (2001) Increased survival after
cecal ligation and puncture in mice consuming diets enriched with

sesame seed oil. Critical Care Medicine. 29(1) : 140-143.

Chen CL, Chiu HY, Lee JW, Shieh SJ, Yau BC, Yang JT (1994)
Correlation of peripheral blood platelet counts and severe burn with
sepsis. The Journal of Plastic and Reconstructive Surgical

Association R.O.C. 3(1) : 27-31.

85



Chen HP, He M, Huang QR, Liu D, Huang M (2007) Sasanquasaponin
protects rat cardiomyocytes against oxidative stress induced by
anoxia-reoxygenation injury. European Journal of Pharmacology.

575 1 21-27.

Chen YH, Chen JC (2001) Comparative effects of tea oil and salad oil
on anti-experimental gastric ulcer in rats. Journal of Integrated

Chinese and Western Medicine. 31(1) : 31-37.

Clarke SD, Jump DB (1994) Dietary polyunsaturated fat regulation of

gene transcription. Annual Review of Nutrition. 14 : 83-98.

Cunningham PN, Dyanov HM, Park P, Wang J, Newell KA, Quigg RJ
(2002) Acute renal failure in endotoxemia is caused by TNF acting
directly on TNF receptor-1 in kidney. Journal of Immunology.

168(11) : 5817-5823.

Demoule A, Divangahi M, Yahiaoui L, Danialou G, Gvozdic D, Labbe K,
Bao W, Petrof BJ (2006) Endotoxin triggers nuclear
factor-kappaB-dependent up-regulation of multiple
proinflammatory genes in the diaphragm. American Journal of

Respiratory and Critical Care Medicine. 174(6) - 646-653.

Doraid J, Joachim FK, Loring WR, Sadis M, Ping W, Kirby IB, Irshad
HC (2002) Alveolar macrophage activation after
trauma-hemorrhage and sepsis is dependent on NF-kB and
MAPK/ERK mechanisms. American Journal of Physiology- Lung

Cellular and Molecular physiology. 283 : L.799-805.

Dyerberg J, Bang HO, Stoffersen E (1978) Eicosapentaenoic acid and

prevention of thrombosis and atherosclerosis? Lancet. 2(8081) :

86



117-119.

Elg M, Gustafsson D (2006) A combination of a thrombin inhibitor and
dexamethasone prevents the development of experimental
disseminated intravascular coagulation in rats. Thrombosis

Research. 117(4) : 429-437.

Escrich E, Moral R, Grau L, Costa I, Solanas M (2007) Molecular
mechanisms of the effects of olive oil and other dietary lipids on

cancer. Molecular Nutrition and Food Research. 51(10) : 279-1292.

Esterbauer H (1993) Cytotoxicity and genotoxicity of lipid-oxidation

products. American Journal of Clinical Nutrition. 57 : 779S-786S.

Fernandez E, Gallus S, La Vecchia C (2006) Nutrition and cancer risk: an

overview. Journal of the British Menopause Society. 12(4) -

139-142.

Fité M, De La Torre R, Covas MI (2007) Olive oil and oxidative stress.
Molecular Nutrition and Food Research. 51(10) @ 1215-1224.

Frankel EN (1991) Recent advances in lipid oxidation. Journal of the
Science of Food and Agriculture. 54(44) : 495-511.

Hanf'V, Gonder U (2005) Nutrition and primary prevention of breast
cancer: Foods, nutrients and breast cancer risk. European Journal of

Obstetrics Gynecology and Reproductive Biology 123 (2) :
139-149.

Hietbrink F, Koenderman L, Rijkers GT, Leenen LPH (2006) Trauma: the
role of the innate immune system. World Journal of Emergency

87



Surgery. 1(1) : 15.

Holman J M, Jr, Saba T M (1988) Hepatocyte injury during postoperative
sepsis: Activated neutrophils as potential mediators. Journal of

Leukocyte Biology. 43(3) : 193-203.

Hsu DZ, Chien SP, Li YH, Chuang YC, Chang YC, Liu MY (2008)
Sesame oil attenuates hepatic lipid peroxidation by inhibiting nitric
oxide and superoxide anion generation in septic rats. Journal of

Parenteral and Enteral Nutrition. 32(2) : 154-159.

Hsu DZ, Li YH, Chien SP, Liu MY (2004a) Effects of sesame oil on
oxidative stress and hepatic injury after cecal ligation and puncture

in rats. Shock. 21(5) : 466-469.

Hsu DZ, Liu MY (2004b) Effects of sesame oil on oxidative stress after
the onset of sepsis in rats. Shock. 22(6) : 582-585.

Hsu DZ, Su SB, Chien SP, Chiang PJ, Li YH, Lo YJ, Liu MY (2005)
Effect of sesame oil on oxidative-stress-associated renal injury in
endotoxemic rats: Involvement of nitric oxide and proinflammatory

cytokines. Shock. 24(3) : 276-280.

Glatzle J, Beckert S, Kasparek MS, Mueller MH, Mayer P, Meile T,
Konigsrainer A, Steurer W (2007) Olive oil is more potent than fish
oil to reduce septic pulmonary dysfunctions in rats. Langenbeck's

Archives of Surgery. 392(3) : 323-329.

Grinnell BW, Joyce D, Vallet B, Ulevitch R (2001) Recombinant human
activated protein C: A system modulator of vascular function for

reatment of severe sepsis. Critical Care Medicine. 29 : S53-61.

88



Jao HC, Lin YT, Tsai LY, Wang CC, Liu HW, Hsu C (2005) Early
expression of heme oxygenase-1 in leukocytes correlates
negatively with oxidative stress and predicts hepatic and renal

dysfunction at late stage of sepsis. Shock 23(5) : 464-469.

Jump DB (2002) The biochemistry of n-3 polyunsaturated fatty acids.
Journal of Biological Chemistry. 277(11) : 8755-8758.

Kurosaka K, Watanabe N, Kobayashi Y (2001) Production of
proinflammatory cytokines by resident tissue macrophages after

phagocytosis of apoptotic cells. Cell Immunology. 211 : 1-7.

Lanza-Jacoby S, Flynn JT, Miller S (2001) Parenteral supplementation
with a fish-oil emulsion prolongs survival and improves rat

lymphocyte function during sepsis. Nutrition. 17 (2) : 112-116.

Lapointe A, Couillard C, Lemieux S (2006) Effects of dietary factors on
oxidation of low-density lipoprotein particles. Journal of

Nutritional Biochemistry. 17(10) : 645-658.

Lee C, Barnett J, Reaven PD (1998) Liposomes enriched in oleic acid are
less susceptible to oxidation and have less proinflammatory activity
when exposed to oxidizing conditions. Journal of Lipid Research.

39(6) : 1239-1247.

Lee CP, Shih PH, Hsu CL, Yen GC (2007) Hepatoprotection of tea seed
oil (Camellia oleifera Abel.) against CCls-induced oxidative

damage in rats. Food and Chemical Toxicology. 45(6) - 888-895.

Lehnert M, Uehara T, Bradford BU, Lind H, Zhong Z, Brenner DA,

89



Marzi I, Lemasters JJ (2006) Lipopolysaccharide binding protein
modulates hepatic damage and the inflammatory response after
hemorrhagic shock and resuscitation. America Journal of

Physioogy. Gastrointestinal Liver Physioogyl. 291 @ G456-463.

Leite MS, Pacheco P, Gomes RN, Guedes AT, Castro-Faria-Neto HC,
Bozza PT, Koatz VLG (2005) Mechanisms of increased survival
after lipopolysaccharide-induced endotoxic shock in mice

consuming olive oil-enriched diet. Shock. 23(2) : 173-178.

Leon LR (2002) Invited review: Cytokine regulation of fever: Studies
using gene knockout mice. Journal of Applied Physiology. 92(6) :
2648-2655.

Liano F, junco E, Pascual J (1998) The spectrum of acute renal failure in
the intensive care unit compared with that seen in other settings.

Kidney International. 53(66) : S16-S24.

Liaudet L, Mabley JG, Soriano FG, Pacher P, Marton A, Hasko G, SzaboC
(2001) Inosine reduces systemic inflammation and improves
survival in septic shock induced by cecal ligation and puncture.
American Journal of Respiratory and Critical Care Medicine.

164(7) + 1213-1220.

Liu H, Lo CR, Czaja MJ (2002) NF-kappa B inhibition sensitizes
hepatocytes to TNF-induced apoptosis through a sustained
activation of JNK and c-Jun. Hepatology. 35(4) : 772-778.

Macdonald J, Galley HF, Webster NR (2003) Oxidative stress and gene

expression in sepsis. British Journal of Anaesthesia. 90 @ 221-232.

90



Maier S, Emmanuilidis K, Entleutner M, Zantl N, Werner M, Pfeffer K,
Heidecke CD (2000) Massive chemokine transcription in acute

renal failure due to polymicrobial sepsis. Shock. 14 (2) @ 187-192.

Maki PA, Newberne PM (1992) Dietary lipids and immune function.
Journal of Nutrition. 122 (3) : 610-614.

Mary LAG, Charles BC (2006) Clinical Laboratory Parameters for
Crl : CD(SD) Rats. Charles River Laboratories.

Mattson FH, Grundy SM (1985) Comparison of effects of dietary
saturated, monounsaturated, and polyunsaturated fatty acids on
plasma lipids and lipoproteins in man. Journal of Lipid Research.

26 : 194-202.

Mausumee G, Nigel M (2001) LPS induction of gene expression in

human monocytes. Cellular Signaling. 13 : 85-94.

Menendez JA, Vazquez-Martin A, Colomer R, Brunet J,
Carrasco-Pancorbo A, Garcia-Villalba R, Fernandez-Gutierrez A,
Segura-Carretero A (2007) Olive oil's bitter principle reverses
acquired autoresistance to trastuzumab (Herceptin™) in

HER2-overexpressing breast cancer cells. BMC Cancer. 7 - 80.
Miura D, Kida Y, Nojima H (2007) Camellia oil and its distillate fractions
effectively inhibit the spontaneous metastasis of mouse melanoma

BL6 cells. FEBS Letters. 581 (13) : 2541-2548.

Miura T, Muraoka S, Fujimoto Y (2002) Lipid peroxidation induced by
phenylbutazone radicals. Life Science. 70: 2611-2621.

91


http://www.criver.com/flex_content_area/documents/rm_rm_r_clinical_parameters_cd_rat_06.pdf
http://www.criver.com/flex_content_area/documents/rm_rm_r_clinical_parameters_cd_rat_06.pdf
http://www.criver.com/flex_content_area/documents/rm_rm_r_clinical_parameters_cd_rat_06.pdf
http://www.criver.com/flex_content_area/documents/rm_rm_r_clinical_parameters_cd_rat_06.pdf

Molitoris BA (2005) Renal blood flow in sepsis: A complex
issue. Critical Care. 9(4) : 327-328.

Morise Z, Ueda M, Aiura K, Endo M, Kitajima M (1994)
Pathophysiologic role of endothelin-1 in renal function in rats with

endotoxin shock. Surgery. 115(2) @ 199-204.

Nagaraju A, Belur LR (2008) Rats fed blended oils containing coconut oil
with groundnut oil or olive oil showed an enhanced activity of
hepatic antioxidant enzymes and a reduction in LDL oxidation.

Food Chemistry. 108(3) : 950-957.

Nelson RL, Tanure JC, Andrianopoulos G, Souza G, Lands WEM (1988)
A comparison of dietary fish oil and corn oil in experimental

colorectal carcinogenesis. Nutrition and Cancer. 11(4) : 215-220.

Neto JLDS, Aragjo Filho I, Do Rego ACM, Dominici VA, Azevedo,

M, Egito EST, Brandio-Neto J, Medeiros AC (2006) Effects of
simvastatin in abdominal sepsis in rats. Acta Cirurgica Brasileira.

21(4) : 8-12.

Oarada M, Gonoi T, Tsuzuki T, Igarashi M, Hirasaka K, Nikawa T, Onishi
Y, Kurita N (2007) Effect of dietary oils on lymphocyte
immunological activity in psychologically stressed mice.

Bioscience, Biotechnology, and Biochemistry. 71(1) : 174-182.

Oberholzer A, Oberholzer C, Moldawer LL (2002) Interleukin-10: A
complex role in the pathogenesis of sepsis syndromes and its
potential as an anti-inflammatory drug. Critical Care Medicine.

30(1B) - S58-S63.

92



O'Mahony DS, Liles WC, Altemeier WA, Dhanireddy S, Frevert CW,
Liggitt D, Martin TR, Matute-Bello G (2006) Mechanical
ventilation interacts with endotoxemia to induce extrapulmonary
organ dysfunction. Critical Care. 10:R136.

Oberholhzer C, Oberholzer A, Clare-Salzler M (2001) Apoptosis in
sepsis: a new target for therapeutic exploration. The FASEB

Journal. 15 © 879-892.

Ortega RM (2006) Importance of functional foods in the Mediterranean
diet. Public Health Nutrition. 9(8 A) : 1136-1140.

Pacheco YM, Lopez S, Bermudez B, Abia R, Villar J, Muriana FJG
(2008) A meal rich in oleic acid beneficially modulates
postprandial SICAM-1 and sVCAM-1 in normotensive and
hypertensive hypertriglyceridemic subjects. Journal of Nutritional

Biochemistry. 19 (3) : 200-205

Perez-Martinez P, Lopez-Miranda J, Blanco-Colio L, Bellido C,
Jimenez Y, Moreno JA, Delgado-Lista J, Egido J, Perez-Jimenez F
(2007) The chronic intake of a Mediterranean diet enriched in
virgin olive oil, decreases nuclear transcription factor kB activation
in peripheral blood mononuclear cells from healthy men .

Atherosclerosis. 194(2) : el41-e146.

Raquel HR, Basille FA (2006) Incidence of acute lung injury and
acute respiratory distress syndrome in the intensive care unit of a
university hospital: a prospective study. Jornal Brasileiro de

Pneumologia. 32(1) : 35-42.

Reddy RC, Chen GH, Newstead MW, Moore T, Zeng X, Tateda K,
Standiford TJ (2001) Alveolar Macrophage Deactivation in Murine

93


http://www.biomedcentral.com/pubmed/16995930
http://www.biomedcentral.com/pubmed/16995930
http://www.biomedcentral.com/pubmed/16995930

Septic Peritonitis: Role of Interleukin 10. Infection and Immunity.

69 : 1394-1401.

Rubenfeld GD, Caldwell E, Granton J (1999) Interobserver variability in
applying a radiographic definition for ARDS. Chest. 116 :
1347-1353.

Ring A, Stremmel W (2000) The hepatic microvascular responses to

sepsis. Semin Thromb Hemost. 26 : 589-594.

Reynolds MA, Siow Y, Collet D, Klar E, Richardson JD, Vitale GC
(1995) The role of bile acid secretion in the hepatic response to

operation and infection. The American Surgeon. 61 : 469-474.

Tang CK, Yang JH, Yi GH, Wang Z, Liu LS, Wan ZY, Yuan ZH, Ruan
CG, Yang YZ (2003) Effects of oleate on ATP binding cassette
transporter A1 expression and cholesterol efflux in
THP-1macrophage-derived foam cells. Acta Biochimica et

Biophysica Sinica. 35(12) : 1077-1082.

Thiemermann C (1997) Nitric oxide and septic shock. General
Pharmacology. 29 : 159-166.

Thorlacius K, Slotta J, Laschke M, Wang Y, Jeppsson B, Thorlacius H
(2006) Protective effect of fasudil, a rho-kinase inhibitor, on
chemokine expression, leukocyte recruitment and hepatocellular

apoptosis in septic liver Injury. Journal of Leukocyte Biology. 79 :
923-931.

Tremoli E, Eligini S, Colli S, Maderna P, Rise P, Pazzucconi F,
Marangoni F, Sirtori CR, Galli C (1994) N-3 Fatty acid ethyl ester

94



administration to healthy subjects and to hypertriglyceridemic
patients reduces tissue factor activity in adherent

monocytes. Arteriosclerosis and Thrombosis. 14(10) : 1600-1608.

Tslotou AG, Sakorafas GH, Anagnostopoulos G, Bramis J (2005) Septic
shock; current pathogenetic concepts from a clinical perspective.

Medical Science Monitor. 11(3) : RA76-85.

Van Oosten M, Rensen PCN, Van Amersfoort ES (2001) Apolipoprotein
E protects against bacterial lipopolysaccharide-induced lethality.

The Journal of Biological Chemistry. 276(12) : 8820-8824.

Yang DP, Kong DX, Zhang HY (2007) Multiple pharmacological
effects of olive oil phenols. Food Chemistry. 104 : 1269-1271.

Young IS and Woodside JV (2001) Antioxidants in health and disease.
Journal of Clinical Pathology. 54 @ 176-186.

Zhou B, Peng SY, Mou YP (2000) Experimental study on the protective
effect of tea oil on the heart in obstrutive jaundice. Journal of

epatobiliary Surgery. 8(4) : 308-310.

Zwart LLD, Meerman JHN, Commandeur JNM, Vermeulen NPE (1999)
Biomarkers of free radicals damage application in experimental

animals and in human. Free Radical Biology and Medicine. 26 :

202-226.

95



