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Investigation on anti-inflammatory properties of different
extracts of cooked rice koji

Student: Jyun-Ting Liou Advisor: Lu-Te Chuang, Ph.D.
Biotechnology and Pharmaceutical Technology

Yuanpei University of Medical Technology
Abstract

Koji is one of fermented products originally from food crops by koji molds,
such as koji rice, red yeast rice, ete-Kojirice-is.divided into two categories. One
is fermented mainly by Rhizopus spg.,-Such-as.raw riee koji, cooked rice koji
and sweet wine koji. The etheris called as koji rice;;Which is fermented by
Aspergillus spp. Generally-Speaking, cooked rice koji.isused to make wine. No
research has been conducted to determine functional ingredients of cooked rice
koji, and to further investigate potential bioactivities to date. To this end, we first
extracted cooked rice\koji, (CRK) with ethanol through€ombined techniques of
liquid extraction, vacuum-evaporation and freeze-dryings/ Subsequently, we
obtained four sub-fractions-after the ethanol extract of CRK was extracted with
hexane, followed by ethyl acetate, butanol-and water, respectively. Using murine
RAW264.7 macrophage cells, we further determined whether ethanolic CRK

extract and its sub-fractions would exert anti-inflammatory properties.

Our results showed that ethanolic CRK extract affected cell proliferation
when the concentration was greater than 400 ug/mL. However, when incubated
lipopolysaccharide (LPS)-stimulated cells with ethanolic CRK extract or its four
sub-fractions (400 ug/mL or lower), no negative effect on cell viability was
observed. Ethanol extract of CRK or its four sub-fractions significantly
suppressed LPS-stimulated nitric oxide (NO), interleukin-6 (IL-6), tumor
necrosis factor-o (TNF-a) and prostaglandin E; (PGE;) production, and type Il
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cyclooxygenase (COX-2) expression. Among them, the ethyl acetate
sub-fraction is the most potent fraction to suppress production or expression of
most pro-inflammatory mediators. We demonstrated that ethanol, ethyl acetate
and butanol extracts were three free radical scavengers, however, the antioxidant
activities was unrelated to the potent anti-inflammatory properties. Furthermore,
our results showed that all extracts altered cellular phospholipid fatty acid
compositions, and future investigation focusing on fatty acid composition and
anti-inflammatory properties is needed. In summary, ethanolic CRK extract and
its four sub-fractions suppressed production of pro-inflammatory mediators, and
the ethyl acetate fraction is the most potent agent. Results of this study provide
better understandings of bioactive CRK extracts, and useful information for the

future development of medical uses and nutritional supplementation.

Keywords: Cooked rice koji (CRK), Extract, Inflammation, Ethyl acetate,
RAW264.7
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fa o B 27 e foigipph 5 258 7 Mg iRk o & F Py REL ¢ e Omega-3 v Om
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B QI UF BB 2 i E Ap B U
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(1) &+ =T (PL3002, Mettler Toledo, Swiss)
(2) &4 A4 2T (Elma, T710DH, Germany)
(3) » ¢ #f &+ & (Pipet-Aid XP, Drummond, USA)
(4) A E ?;z}é‘fi*@%«}m’ﬁ -100

(ORE & 355" béf)h Andre‘ai'éﬁﬁe

Germany)
(7) 442 «%an/ Bec;kmn Coulter, USA)
(8) & ¥k T 5 (Yanr/’Chlao Taiwan) |
© = § R N

(12) Mcii x4 42 A 47 % (Multiskan Sky, ThermoFisher, USA)
(13) &= 4p = £ &g pcse (TS100, Nikon, Japan)

(14) =51 % (Rocker 300, Today’s, Taiwan)

(15) %45 (DOS45, Dengyng, Taiwan)

(16) 4 % 3z % ¥ (FD-5N, Eyela, Japan)

(17) sz3 3¢ e F (DB16525, Thermo-Fisher Scientific, USA)
(18) :#¢¥ A = (Vortex Genie II, Scientific Industries, USA)

(19) & 27 B (MS-NRK-30, Major Science, USA)

12


https://www.thermofisher.com/tw/zt/home/life-science/lab-equipment/microplate-instruments/microplate-readers/multiskan-sky-microplate-spectrophotometer

(20) pedkip] = ik (SP-701, Suntex, Taiwan)

(21) 7 B4 E (PC-320,Corning, USA)

(22) # tampz4s (C-70G, Analytik Jena, Germany)
(23) #v FLE T AH (VE-180, Tanon, China)

(24) 4 % kB2 thgEB~ A 47 %k (Cheni BIO RAD, France)
(25) iR 39 W ® (MEBMIO, Saratoga, USA)

(26) # 4% 47 % 2 X (Agilent Technologies, USA)

212 FRa) Pas
(1) Ethanol (J.T. B’clker p 74 ,

~ 1964
hemlcals‘r USA) "ﬁ'\ \

T.Ba r Mallinckrodt Baker, US

\

(4) 1-Butanol (Dukaﬁ'Korea) ;\g
Z S )

-

)\ &Kér Mallmckrodt Baker, USA%:\

(8) Isopropanol (J.T. Baker, Mallinckrodt Baker, USA)

(9) Dulbecco’s Modified of Eagle’s Medium (Corning, USA)
(10) Dimethyl sulfoxide (Sigma Chemicals, USA)
(11) Fetal bovine serum (Gibco, USA)

(12) 3-[45-Dimethylthiazol-2-yl]-2,5-diphenyl-terazolium bromide
(Sigma Chemicals, USA)

(13) Phosphoric acid (Sigma Chemicals, USA)

13



(14) Sulfanilamide (J.T. Baker, Mallinckrodt Baker, USA)
(15) Sulfuric acid (J.T. Baker, Mallinckrodt Baker, USA)
(16) Phosphate buffered saline (Gibco, USA)

(17) Lysis buffer (Sigma Chemicals, USA)

(18) Tris-base (Sigma Chemicals, USA)

. é?fylallmckrodt Baker, U
(26) Ethyl ether (J.T. Baker, N s%i«&it @ék‘@?‘"

(27) Glycine (Sigma Chemicals, USA)

(28) Hydrochloric acid (J.T. Baker, Mallinckrodt Baker, USA)

(29) Lipopolysaccharides (Sigma Chemicals, USA)

(30) Lysis buffer (Sigma Chemicals, USA)

(31) N,N,N’,N’-Tetramethylethylenediamine (Sigma Chemicals, USA)
(32) Sodium dodecyl sulfate (Sigma Chemicals, USA)

(33) 2,7-Dichlorofluorescein (Sigma Chemicals, USA)

(34) N,O-Bis(trimethylsilyDtrifluoroacetamide (Matrix Scientific, USA)

(35) Pyridine (Showa Chemical Co. Ltd, Japan)

14



213 LE#EMEE
(1) Elisa Max™ Deluxe Set Mouse IL-6 (BioLegend, USA)
(2) Elisa Max™ Deluxe Set Mouse TNF-a (BioLegend, USA)

(3) Prostaglandin E; ELISA kit-Monoclonal (Cayman Chemical, USA)

2.1.4 & 3 & BLiE ST il
(1) Beta Tubulin antibody (iReat Biotechnelogy;Faiwan)
(2) COX-2 antibody (IReAlBiotEehnologys Tamken). , \

(3) iNOS / NOS2 antibpdyj-_("iReaI Biotechnology, Téiw@n)}

22 R etk Bt 0%,

221 AR

FOERA M (BERET LA 2

2.2.2 i imve th

etk Lol R E v RAW264.7 (ATCC Number: TIB-71)(F] 2-1) -

15



ATCC Number: TIB-71 ™
Designation: RAW 264.7

Hi Dnty Scale Bar = 100pm

Low Density - Scale Bar = 100pm

Bl 2-1 /] K Feimie RAW 264.7 *t g (ATCC® TIB-71 ™)

( .
i//zp 1000 mL #+ 95% 7

3. B F £ 65°C ehif 2 TR TRRIES > FERRUEEHS -

16



10.

11.

12.

13.

14,

15.

16.

17,

2.3.2

R A A S A A CL

B 72°C ik TR FRR RN 0 BRI RS

O F A eRIAR

N
_‘,m;

SR E T o

|51
DM

)

Flaok R b » 2R s LT R E 15 24
R E (L A RAREATE Ak s

[

fo i g AM00°C ehafE T i AR ERAE | Tk 1R B A
5] 95°C » #{{reg & ACRKE L F RN XA RS -

g

—\\

R S RE P E e o

8y
>=‘

Flaok B 817140 NG AR E 8w RS .

IVE: f,:B’\ ik & R 7}3‘5 > -20° C/J\’fﬂ

e & iEE

s R A G 7 10% fs2 i (Fetal bovine serum; FBS) 2 High

Glucose Medium (DMEM) 2 % £ o = £ k8 5 5% CO2 » 37°CHfa g 3 %

fa

17



2.3.3 m¥% v

1 #8mLez 32 AR » 10 AR e o

2. #F . 37°C ervkip P {2k | REgEwr? > Tz = 2fE4 o
3. m10mU/Adgeg Ry iz R g gt 2Pl B A ¥ o

4 BEHK > RABINT  BE Lo

5.4 77 DMSO e & A#% » gk enss £ A 8mL 4 » 25 % -

2.3.4 e M
1. ﬁ% ?"mi“"%ﬁga =B

__!’ ET?/J E-\ 5 FJA m e

mL # e ZLRE A £

* e K AR A BT T A L R L2333 - % o

18



235 m% % §
1. Lpe% 74 10%DMSO 32 % 4 -

2.DMSO *e |35 4 AP g A2 i Fr o 3451 1004 @A 2

mPe o

3. klwmre MR aiE iR F AR ,,fgu/%_r Fi o

l 1% E:

N

o

R FR R AImML G etk ek R £
3. 3 20ul #-2 % 17 PBS - 30 & -

4, L0 BwmrEiagd o % Trypanblue 2 1:1 ert p4e » o

B. fik FRPHESA B P L1 1200 1R e R

6. it * ‘f‘:m’?é"‘:;"-ﬁjgf‘i}‘ggf;;}ﬁ%%;& .

19



* b gt dp B oW 22 -

|_ __________ T  mmmmmmmmm—-— 1
| Rt EERINIR R E : : SREs SR T E - :
1
| | ! |
| 1
| 1
| 1
| 1
| 1
[ o
> [ ||| <
;: G o T
: 1
| 1
| 1
| 1
| 1
1
| |
| RS ENSORETE : 1 HEREETENERINREEE :
L e e e e e e e e e = L e e e e e e e e =

Bl A L HPEE e Wﬁ #&gw ]
24 B4 Rifif F

(1) R
1,1-diphenyl-2-picrylhydrazyl (DPPH) & - f&f&<cp d 2 » H 3@
B

MR P E LA S o A
DPPH ﬁ%fﬁﬁlﬁﬂ— FF R+ E 3 - BIRFTF oo % DPPH 4c » £ 3 ‘in

PN
1B ©

515 nm - 520 nm év’ﬂgjélj%]p\ H ozt i

Y

=
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FERER SR S SRR ¥ Y%
),%l’:.:\;% 4 Eﬁ?E—E’l E} %ﬁﬁoﬁg %E_% fx%\’ﬁja*" .,

Moo Ak B R o é f AR R E L o

(2) F&TE fe B g
1. DPPH 32| : #-DPPH w2 3 7 it ¢ » #-H @1 0.5 mM ik & -

2.1 mg/mL 2% 4% =043+ okiefFwipa o RAERARL ]

9€;1mmi$‘
/k’ el ®

. P
;vﬁﬁw*w’vﬁﬂi%

mg/mL -

"\
;L @&Jim’éﬁ" /a’*’ﬂ Ew:g&:‘};aﬁ’»SOlewell 4o

4, 2040 BEFRPORBPIZIZ da FLE 1 | AR BRI 2
& KR 520 nm eiE 2T e R H ek (B 3 Bew sk B H R fadd
2 o

5. B4y e sk g _;_d AN N = pd Ztk BE ,@#ﬁ_’r@rq

75 41 Inhibitory

Concentration 50 (IC50) hig -

21



2.5 wme P 5%

25.1 & ARAK QI PP w506 F R F

(1) rm=
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)&_
- B SRRt TR kB ¢ RAT AR - B e

fmie o R MUARAL chy 3 iR & fF ¢ @@ Tetrazolium Ring S %] 5 B R & gL

Zam) T F A ST dm e o> P MEeEE

2 um & ER B 0 e -200C kfh 0 HH G Er b e f- A4

FHRELE X P kR

2.0.04 N HCl/Isopropanol i i = #-g@pe* & 5 & (Isopropanol) #-f# 2 0.04
N o

(3) F % H

22



1. *# 1 x 10 © cells/well im?e 2~ 96 3L 4 p o
2. ZFH L 24 ) pF o

3. Mk b ifi o 4~ 3 kR (50~ 100 ~ 200 & 400 pg/ml) i faF

AR T BB T o
4. 520 ) PR A& (S 0 B~ FR o

5.4 x5 10 % MTT @&z % 4> F g 15 /] p¥F

o Ry B
)
o

oy

W

o

Foo—-F 1§ A7

W F AT -V F chA 4 Dt o I Griess A & LA T
A2FRFEER I > TARBEARS Jpd AR fTUB L BARF
I ARG EARE -

23



(2) 7 =% 477 fe b and

1. Griess :##] : Griess A ;&%) 27 Griess B :##] » 1 11" 5)R & o

2. Griess A 24| 1 0.1% N-(-1-Naphthtl)ethylenediamine ;% # dd H,O -
3. Griess B :##&] : 1% Sulfanilamide ;% ** 5% Phosphoric acid (H3PO,)

4. 5% Phosphoric acid : 5.9 mL Phosphoric acid (85%) % >t dd H,O z_& %
100 mL -

1 34 1x 10 celly)Well i e ~ 967% &k -

3. 4c » % ik A (50 ~ 100 ~ 200 RA0OTGIML) % 484 4% A 5 B g
FRMEPRP e frdle B5A) il #4902 (5 0.1 ug/mL LPS s
$4)c 5 BFEB4E5 4 0.1ug/mLLPS -

4. 5% 16 [ pF » P~ 50 L ek iR S FIATH 96 3 F

B. # NO 3 248 % 7 k& (25~ 50 ~ 100 ~ 150 = 200pg/mL) - &
JE R ORI B B0 pl 4~ | 96 L 4F 4RIt P o

6. 4v » Griess ##&] 50 uL/well -

7. YRGB FEE A 47 R 545 nm e 2 e R H e sk i o

24



8. M kEiE FF LR > F »ERTIANO L A -

2.5.3 4 ¥ % -6 (Interleukin-6 ; IL-6) # R

1) rm

AT E B R Y = P52 (Sandwich immunoassay) 07 58 e 4% dm

R -Fiki 2 B enk — 4 4 BT

&0 fe LR E r@

D E v i m”ebfix 50 IL-6

(,;;‘, & 5 . ff 3

N )5, 5 3 S 1\3451 Coating Buffer A ¥

Por Y
GryormnS>

L3 e A s e |L-6 B

lﬂggééée,mﬁﬁmﬁﬁw@m

(2) F % TRpRE

1. Coating Buffer A

318

2. Capture Antibody: i * fe % 43¢0 1 & Coating Buffer A :#-200 i
Capture Antibody = = 1 -

3. Assay Buffer : # * PBS#-5 i = Assay buffer ###1 1 & -
4. Wash Buffer : @& * 3 g3 -k #- 25 & «» Wash buffer ﬁr%i 18

5. IL-6 Standard : B~fe ¥ 4+ e Assay buffer ;3 14 ng 7 1L-6 Standard
' kB 2 500 pg/mL -

6. Detection Antibody : i¢ * fe ¥ 4% <7 Assay Buffer - 200 i 57 Detection

25



Antibody ﬁ-‘%i 12 o

7. Avidin-HRP @ i¢ * fe % 4 0 Assay Buffer #-1000 7 Avidin-HRP ###
1o

8. Stop soluthin : 36 N frfit 1t = = 4 4+ k48 1 2N -

ORETY.

1. #-pe ¥ 4% 0 Capture Antibody 14 100 pL/well 4c 3 ELISA 796 3t 4 » 7k
B 4°Cikds » £ F 16 ) PF o

2. 3p 3z Capture Antibody -

26



©

10.

11.

12.

13.

14.

15.

16.

17.

#-Wash Buffer 300 pL/well 4c 3 96 344 @ » %

Rl
R
N
\\
la)
i
R
Sk
e
Al
jpas)
Sy
o

4v » 200 pL/well = Assay Buffer -
A% T2 500 rpm i 2 T4 1) pF o 2 {7 Blocking o
#- Assay Buffer 3p 3z o

£ I 22 o= [ s
ERRF T R BE e g

AR 18 ik &

LR o

g BT 50

B iR G R e eD

4v ~ 100 pL/well =7 Detecti

A F R T 500 rppmeniEE TR L] PF oo
hikw g EASIE SRR LS BARISE
4v » 100 pL/well 7 Avidin-HRP -

&% BT 2 500 rpm fRiE & T 4% 30 A 4B o

#-Wash Buffer 300 pL/well #v & 96 3t 4 ¢ » £ 5% » & =t 4r =

Wash Buffer 3 #0532 1 445> Fixxisdpic o

27



18. #m % 4 » 100 pLiwell h TMB -

19.

F_&
E!
B

ez B 2 500 rpm i 2T R 20 A 48 o
20. 4 » 100 plL/well e Stop solution » % 1 & JE& o

21, 1 MR LB AR E AT R o ML K 24 450 nm B ki o 1

i Ea b B ITRERP KLY IL6 kR -

1) Bmm

. —
) LAl O L
B R e Rz plgsis (Sandwich |mmuno§s ) 73N o i

Z%ﬁ%i@ﬁ%#‘%%ﬁ{%ﬁ&ﬁﬁﬁﬁ%%?mﬁbmmﬁﬂWﬂ

~%$’&ﬁ@%i%ﬁﬁﬁﬁﬁf%%%W%gﬁﬁ’&ﬁ%ﬁ%ﬁ%ﬁ

(2) 7 %77 fek andm

1. Coating Buffer A : i¢ * = =t 2 &< -k -5 5 &0 Coating Buffer A f1%

18

2. Capture Antibody: i * fe % 43¢0 1 & Coating Buffer A :#-200 i =9
Capture Antibody #f# =~ 1 & -

3. Assay Buffer : & * PBS #-5 & ¢ Assay buffer #-f#1 1 & -

28



4. Wash Buffer : @& * 3 35 -k #-25 & o Wash buffer f## 1 1% -

5. TNF-o Standard : P~pfe ¥ 47 <53 Assay buffer = ;3 13.7 ng e TNF-a
kR AFE L 500 pg/mL -

6. Detection Antibody : i¢ * fe ¥ 4% <57 Assay Buffer - 200 i 57 Detection
Antibody ﬁ»—%i 1% o

7. Avidin-HRP : i * fiz & 4 1 Assay Buffer #-1000 # 7 Avidin-HRP 73

18-

8. Stop soluthin : 36 }

3. # ‘%fi Gk #3 k& (50~ 100 ~ 200 2 400 pg/mL) & fEF 05
A E PN I BB e R A) el 4 s 1 mL/well 4
124

a4

L F BHR&EE7 3 01 pg/mL LPS o

4. bt

Rg
S

%% 16 ) FF o

s
oy
B

. P~b i #E 15 mL B e o X e o
*AAFREFF ARG ARD -20°C kBTG -
OREETE.

29



8.

#-fie ¥ 47 9 Capture Antibody '+ 100 pL/well 4 & ELISA 796 3¢ 45 > 7k

f4°Crk 0 % 1% 16 ] pF -

4p iz Capture Antibody -

#-Wash Buffer 300 pL/well 4x 3 96 344 ¥ »;

W
Y
~
1
la)
B
¥
b
e
A
hpas)
o
&

4v » 200 pL/well = Assay Buffer -
t% T 2 500 rpm i i T 45 % 1] pE o ig 7 Blocking ¢

#- Assay Buffer 3p iz ©

Wik

R N e A o r2 7 vl o2 o . N A , o L2
ik m R GNE R R4 0 RERISIPEC

#-4% 5413 100 o 3 -pie § 4 <0 TNF-a0 Standard v Assay Buffer 413

& 7 e ik & (500 ~ 250 ~ 125 ~ 62.5 ~ 31.25 ~ 15.625 ~ 7.8 4= 0 pg/mL) -

9.

10.

11.

12.

13.

14,

15.

B etk R 8 k& TNF-o Standard 2 100 pL/well i 5 4 » 9

67t 4 o

BB T 500 rpm g iR TS 2 ] PF o

R

/%Eﬁl,—!{ i/

H\\*

/7454:’7( ’/

e

o
&R

H\\*

Hr__ﬁ‘/

F_&
o

EERTEEA
4v » 100 pL/well 7 Detection Antibody -

A% 8T 2 500 rpm eiE T RS 1) pE o

R

/746»1—;1/’3!;4{ :I:/

Yl\v

/fJi4:'( ’

>‘1\\*

(S IED ©

?1'\»

I’L;I-_fj: v \i

P

4v »~ 100 pL/well =3 Avidin-HRP
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16. &z 8™ 12 500 rpm ehiE 2 T 3 & 30 4 48 o

17. #-Wash Buffer 300 uL/well 4t & 96 34457 » 2 5=x» & 4 =

Wash Buffer 2 & & 051 144 2%
18. fmg % 4~ 100 ul/well 57 TMB -
19. 2% ¢ ez BT 0w 500 rpm g it T R 20 A 48 o
20. 4v » 100 pL/well 7 Stop

21. @ * HCiE f T

255 # 5RAE: W)

1) Bm

*F AT 4 472 2 5 Cayman Chemical = Prostoglandin E; EIA
Kit- # 4] * #4 2 (Competitive immunoassay) == ;ViE 7Bl 2472 2
P e AN 3 F 4k goat anti-mouse 19G sy 0 H g 2 E P
PGE; monoclonal antibody % & » 7 § fw® 74 e PGE; 2. F iFi% § v A
ChE Tracer s+ » 5 T # LT F ERisF ;‘;i*ﬁ FEEBRR o I
Ellman’s reagent ena i@ > @ # F g2 & ¢ 24 F ¢ e 7 o £15 & 410 n
meavk £ TP E o Rk iEY PGE, ez &£ 5 F W o

(2) % %47 fe Rk T
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1.ELISA X % @ * UltraPure - 10 & m);:—‘fﬁ ELISA ¥ b7 » § = 207

PEHLITRR AT AR DR AT fy o

2. i e 1 v UltraPure - 400 1 ik S50k 8 rie o AR % 15 4e

Tween 20 -

3. AChE Tracer : * ELISA % =% v ;3 AChE Tracer » & #1fenit 4 k3

A2 e ELISA % e o

e w % PGE, monoclonal ant

5. PGE, Standard :
ng/mL -

‘ | S
6. Ellman’s reagent\: ltraPure w73 £ 5 Ellman’s’

S
NP N
Sy opnin

s IS Py - op
CALNES NP Jeah (g JER

(B) F &+ T
1. 382 x 10 ° cells/well 4c 3] 24 54 4 ¢ o
2. EEERAEH FHAEW24 )P oo

3. 3%t i > #3 Fik R (50100~ 200 £ 400ug/mL) i 8 13 A
EFPaR A REPFE L rdle@ % A) el 4022 1 mL/well 4 2

2434 > H 1B W&z 3 0.1 pg/mL LPS -
4, bR % % 16 /) pF o

32



5. Bt A T L5 mL SR 4o F o A o

* 3 Rf AR FEARG kI 20°C kARG

(4) 2 %% 2

1. B~ PGE, & 15 £ 22¥ #ripenT 45 (B 2-3) -

10 11 12

10,00/0,0000000,
- ©OOOOOORORRO| 4, 4.
CEOROAOOOM@WEW| 1A Totl Activity
>OOOOOOOOOOD@| 158, NovSoecc b
- ‘@@@@@@@@@@@ 58-58 - Standards 1-8

i ‘@@@@@@ 1-24 - Samples
BHHHOOOOOEEEE
HBEGEEEOMMEEEEEE

N ok~
B 2-3PGE; 4472 ¢ T4 ihific§

2. Btk & ﬁr%’? 100 % >  #-fe B 4+ 7 PGE, Standard % 4 10 %< &

5 1 B sF o LS L B e - L PCGE;
Standard - i& {7 4+ = ¥ - BEv7 = otk g F 8 BIER RS
rr,‘;,o

3. k4 2-1 ¢ FvE B EIEF R R e P ARl eEl P oo
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F 2-1 34 AT E R - T4

Well name | ELISA *# =% | #%% &/ & | AChE Tracer | antibody

Blank

TA

NSB

100 pL 50 pL

5.

% PGE, » 4% ¥

#- Ellman’s reagent 200 pL/well 4c 3 96 344 # -

#-5 puL 7 AChE Tracer 4c & TA it @ o

10. BEt PGE, A 45 % f ¥ s o e o

11.

12.

13.

£ P
1;"_ -‘:Ju_-;-_utrq_

sk (g 13

B2 4%
i

1= 500 rpm g+ T 4R 1] pFEE] 15 ] BF

410 nm sk £ TR BIRk B o

PGE; 4 15 £ (2@ #r¥fehfe;t » wia

34
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256 & BB

BRI R FIRERMT A I R FLEAS R
KA G B LAY o Ol RRF Y e 21 RN
WA e o ade FEEFABARE - RS -

M2 Fend - B FP L eFa s Fo A fI* 2 d Mg drd » w

éfzg«

)
v

~ 1964

T3 HF KR 4

3ok E w$ 5990 mL s 4c»~ 10 % SDS 10 mL > i H % B &%
1000 mL -

4. Transfer buffer: =2~ Tris base 3 g £ Glycine 14.26 g w3 & = =x 3 3
Foko ®HEZEF 800 mL s 200 mL T AR 2 HRE R

1000mL -

5.1 M Tris base (pH 6.8): #=#~ Tris basel2.1 g w3 = 100 mL = =x & &t
FoKk oA B R H pHER S 680

35



6. 1.5 M Tris base (pH 8.8) : #=B~ Tris base 36.3 g w3 1 200 mL =
FaI ok derd F it R EpHER S 88

7.1 % PBS: * - =44+ kwip 10 2 PBS @ # -1 1 & -

8. TBST : #=B~ Tris base 12.114 g 2 & it 4» 4383 g w3 1 = =<2 3+
ko @ 3 %% 3] 500 mL

9. 10% APS : i&*i 3 i B 2 33k L k- 3 I RePE 4
B APS o i H Bk B

10. 5% %7 4o 4 1 i3/ LyfSiSybUTTer Sk 2 AT B skt I s 51 S E
‘ . 3 ™, )

3. gx/f__ it #k &R 200 pg/mL shi fE G 1A A S Pl L RE P
fiedle (R84 R) fer#dle (3 01 ug/MI LPS chsg % 2) 14 8
mL/dish 4c % wfez £ x » & B &F327 5 0.1 pg/mL LPS -

4, hirig s % HR A 16 ) B o

5. PBS ikim® 25 o 5% Ak ¢

6. * 1 mL 51PBS #-lm5e i T %k > 2B F] 15 mL R g H 0 o
7. 12 1000 rpm » 25°C g 2 T o 3 A 4 o
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8. Bt i Aoy XL EEH S T -20°C k4 o

4) TA%rY
1iesrg a3 & - B4 2-2 5vE 5 e @ T A%

2. fetlz s BAcAd HF X 9 % Z BT 4% %% 3 Running buffer # » &

33 4°C rk4g e

1. B4 » 1 m _rpLyS|s buf‘fero

2. terk b g i R s;.é% 10 24 v it mnm '_ TR S

4. VXB"/Z\"}; v ’?Fﬁﬁ"_f ‘)F iR e

5. P~3-¢ F Standard eh iz #-H @ FH 2 > REBBIRAR > 4B 5
(4~2~1-05-0.25- 0.125 ~ 0.0625 mg/mL) -

6. #-F-v " Standard & =t - 12 ik R Bk Rehdd FTo AP LUl T
396 IER o

AN
~
Nud

7. #- Coomassie Protein Assay 2 200 uL/well 4 3] 96 3 4% 2 ¢ » %

g4 o

8. A570nMmenif it THB-H sk E > REREY MwdEid FER o
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%\' 2-2 f{i A 53/} ﬁja %@i ,;‘,Z F2 o

8% 10%
- x4 ok 4.6 mL 4 mL
= 1.5 M Tris base (pH8.8) 25mL
£ 10 % SDS 0.1mL
é 30% Acrylamide 2.7 mL 3.3mL
;ff‘ 10% APS 0.1 mL
i TEMED 6 uL 4uL

" ERIR L85 1 i TEY

* 05% PR £ HRF

SEBARAL © 2 R

BTN T 3.4mL
%8: 1 M Tris base (pH6.8) 0.63 mL
é” 10 % SDS 0.05 mL
5 30% Acrylamide 0.83 mL
g 10% APS 0.05 mL
3&3 TEMED 5 uL
gf L ERIR L85 1 B TER

PPN Qﬂ}tﬁ,;j&iffg;é

>

HEEE o A

T

9. x4 2-34 ;835 1) Loading buffer #1 % «& ¥7 Lysis buffer #73

A R_NE o
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v FEAR | fTZekEA | 1000pul % 5 200 uL | 5 X Loading buffer | Lysis buffer | # % kA

(A) (©) (D) (E) (F) (B)

A A/B C/1000/200 D/5 C-D-E-200 2

10. @ # 4t'§‘n;}§3;}}_$ s ﬁ’}if‘ﬂ’gﬁ‘ s Je S s 0 E(F 10min e

11, 2% F8 B e B 4% a0 AP 3 T 4 0 % Running buffer i » o

18. i * 5% = g dmiks iE 7 Blocking o

19. 2 4°C hiF it T2} apPpFr i RF B HFL 1P

20. de » 5 - pARE AR o

21.4°C éhig 2 Tl A NRF R4k 18 ) pF o

22. B - fik > ¥ TBSTR(Fiie 4=t > & b ATy Ay N
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BT BVHEL S A4 o
23. #-% = Fbl 4 ~ 3] 5% s g b ifs ¢
24, BRlpedianszie g 7 % - 5% gk v
25. W ACCeniE it Ty A N R B L 2 pF o

26, 3L E - FR o @ TBST:E (7 4= » & b A28 A fefeir
.\as:fﬂgl;}-g__,,b5;,,\é——o

27. i * {E;?',é’l] ' B FL ’I“*{F',ﬁ'; ,

2.6 Py A A

(1) hm=

CN I R :fiv'\_ﬁ”o‘{%\bgﬂ:eﬁo

T SRR 2 ’i’f il ﬁ ﬁk’-a PRE B R g
ﬁﬁﬂn AT

BALE  AGH T L TR A T AR 2 B W

Jorfipigpfe ® o e T H s i gd 8 i ~RfRe® Ap il ey

TSN vk R AT g o R R S T R 1
ARG E A ATE G R A I AR AR 4T R A 4 -

(2) 7 m“TH F R TR
1OBB R D e 5 s o pforkpipe 2 703001 S0t Blig (TR R -
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2. 2,7-Dichlorofluorescin 4q 7+ 4| : §#P~ 1 g ¢2,7-Dichlorofluorescin w ;3

*+ 500 mL 15 % -

3.0.9%2 L& Bk ¥ 2T KT RE A R HERHFET 0.9% -

(3) F e AL
1. 2+ #c1x 108 cells/well 4 5] 10 & A ‘w9232 £ x ¢ o

2. B R A SHpE 24 ] o

w rﬁﬁl g/mL LPS 32 % #)

S l'i:‘%i%m wfialﬁi =355 ﬁl g/mL LPS -

7. B R % PBS wip e o
8. 2 1000 rpm » 25°C 1 it T g 3 A 4 o
9. # ul/Tj } Iﬁ‘—“g y T H-dm e T 'FEI 3t -20°C /’J\’F:‘I °

ORETY
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1. @& % 0.5mL ez 3 g3 R -lmre B {eia 3 > #-H 2o 0 50 mL 4 28
? 0

2. v >~ 6.6mL h? fR 0 H£ A9 o

3.4t » 132mL e o 4RI 1 A4k € HDG o

e
B
o2

1
5. v rdmLAEaB L RT LA B EIS]F o

6. 12 1500 rpm eniE = T A 3 4 4s 0 RH F TP ALK o

7. 4% 0 kA 1 15 mL iR G > 3 A 50°C ehik 2 o @ * § f HE

PRI DAL > G AT 5 F B R o

S

12, #-* FenTLCHF L2 B2 o BB H P o

13 fpa B B R B S Y ~ g0 15 mL G ¢ 0 & A 50°C

I AS N RS N A
13. $ EBRBERE TLCHETENRT > 1 A hing 15 » % TLC 7B 1)
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B F R R B R

14. #4535 = 7 TLC 4% @& * 2,7-Dichlorofluorescin 4 3# #3553 vf > % H 52

{;ggg;; , %i)»ﬁﬂ{%‘_ﬁ%ﬁ]ﬂ o

15. 7 S B % R SR BB Ty KB F e 2l T

B PR Sama g

16. #-7 F P B S A& E 4o » 2mL ehz & VT ARR R R § § 3R

FROLFRA R R RERRT 0 -
17. % 95°C hgg sV 4v#dr 4o 0 20 445 o

18, #2H AP R v 4o 2mLen2 ARk > FRF 304

19. ZF = b4~ 4mL 4
20. 12 1500 rpm g/t T3 A4S 5 e H 0 A B A -
21. #-it & K 4R

22. i * 1 mL ehn\e s v Bd ; Fre e, | ’*"B‘ff:* BT

GC A 45 o

(5) A+ 23t %

1. @& * #4142 284 © Omegawax 320™ capillary > 30 m x 320 um x 0.25

pm e
2. Lgdps o p® (Flame ionization detector; FID) 8 & : 235°C o
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3. ’}"i P~ TR : 205°C -
4. ‘&4 (Oven) 8 B 47382k 2
— PEEL D 140°C HRETE T MadE - A4 o

FoFFER I AE LA A 6°C gk R E S 205°C o §ETERE R
TAIFZER 18 445 o

% = FFEC  Postrun PR ECE R T 240°C. u;’/;,m KGE= AP I

3155?“7?5'&47%9 Xt

h.-Duncan S 5 E L E

% SPSS 17.0 #r4f ¢ 8 | {Q’N
OF“W

kot g B A F LT
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¥ REEHEB

31 & &E¥ITH

40 g 3 E 905 © FRIE T E B0 RSB 242 + 012 g she fiR E B
$ooBQgine MEBY D Bk s L L iy~ 7 ook A BEE F B o
swiei e 2099 £ 00792 e fiz 0.78 + 0.06g- 7 i} 0.86 + 0.09g
fe-k 1.83 + 0.089 -

S0 R Y SN L R e o
P 5125 50 /100 /200 + 400 {- 800 jighnies
B RS o kB3 —1 43: #7177 Jk & 800 pg/mL 510 ﬁ@%ﬁ’w}n ¢ 7 Bz
7@ » 75 pug/mL m,};&t TR EETE 8 kR L 255'] 400 ng/mL 2 ¥ ¢

A SR v Pe 2 o"*’ﬁé}ﬁ;’ﬂ L TR B AT 400M§lel_, m,&f‘}:wﬁ‘-ﬁ °
BT k9 ;r.é;q\:izdmﬁéf % Olug/mL r(:*’ W%ﬁl«*écﬁélﬁaﬁ
(50 ~ 100 ~ 200 £ 400 uglmﬂ)f G907 T 3 B gad NC njﬂﬂ@ 2oPCLZ77F %

‘\.|"¥?'1. ’.]‘ ’\\'

SR e HRE 0 F EEI« g‘}f LPS J'»"‘"'Z H?/Eliimﬁ o &R 3 Iy
PR e o w3 RN BT ER AV ERIFRFIN -

BEAX A fafk et PC et fwbe 3 B K05 Mo e E AT i fig BB
4 (50~ 100 ~ 200 pg/mL) fr-k Z B4 e (400 pg/mL) sEIZ T o fmiz 35 78
Fe3 P AESORS (B 342 36) ZRkAR ML L REIP4 o7 554
8 PC eglp¥xi® (B 3-3 & 35)- 57 " M 353 X7 %D

2

i enimre f Bk o B Y €T e R SRR X2 R % iy

& (Normalize) -
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Cell Viability (%)

Cell Viability (%)

120

100

B B B B
120
- A AB
100 —I—
80
60
40
20 C
3 25 a0 100 200

AR

=

H > (ug/mL)

NC 400 800

W 3-1 ¢ {5 Bt b s

A B
A8 AC AB AB
I I E (uI) I [
0 50 100 200

C
NC 400 H i (ng/mL)

(ooeeeeeeeew LPS 0.1 pg/mL o)

W 32 ¢ BEBRFHLNFEBES ez B F 2L HF
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o 60
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S

20

o

120

100

Cell Viability (%)

=

(cmmemmmmmemmemeeee LPS 0.1 pg/ml o)

¥ i~ (ug/mL)

A
f B AB
1 BC AB
MC 0 50 100 200 400
(RS g 11 5 [ TV17 ) D ———
W 33t REIBPHPHENFLER TG EFLER
AC c A o
B | | | B
MC 0 a0 100 200 400

¥ = (ug/mL)

W 34 e B el B amm® g is F 2 B8
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Cell Viability (%)

Cell Viability (%)

120

100

80

60

40

120

100

80

40

A

AB AR
B B B I
MC 0 50 100 200 400

H > (ug/mL)
{(-—--—-——--———- LPS 0.1 pg/'ml. )

W35 "BERFUESTEBESme B F 2L PP

A A
_I_ B B B B |
MC o 50 100 200 400

¥ i~ (ug/mL)

(coeeeeeeeeeee= LPS 0.1 pg/mL o)

W 3-6 KREFBHHTPELS B dime dng B F 2 B3
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32 - F v § 2= LRl

¥z e (1x108cells/mL) 2%t 532 & e 96 3t4 7 » 524 /)
PR &S B~ d 2 kR (50~ 100 ~ 200 2 400 pg/mL) g fE 5 Ptk
g4 W LPS (0.l pug/mL) R & m ks 2% 16| pFfs » L 87— § 1t
§ gR o SS ks PCea- 35 it § 22K F vt NC mehg kehg o &
2t EF I FE S we o B9 e BE S (B 3-7) & & REB
P (B 3-8) fre phe fig % P~4 (B 3-9) %50 ug/mijﬁ’ﬁ Rxdrdl- 5 1
FehA A S T EEIEHAE T 100 pg/mL B 5 oA F aafrdlac s (B

aﬂ

3-10) » @ Kk F B4 & 400 pg/mL_dic kg F e (B 3-11) - g a5
Bode¥t— § 1Y § el o a3 g I&+%#ﬂ 200 pg/mL 2 400 pg/mL
R o e i KA BER RS R > 1 ¢ B R >k
Frp (R 3-12) - |

50
o~ 45 B
2 )
o ac
E =
g 30 D
u
= 25 E
o
0 20
z
= 1=
b F
z |
5 .
o
HC PC 50 100 200 400 ¥ = (pg/mL)
( LPS 0.1 pg/mL )

W 37 e BIPFHEEmER S h- § L § 28
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Nitrite contents (uM)

Nitrite contents (LM)

B
35
C
30 D
E
F

20
15
10
. A
0 ||

nc e 50 100 200 400 ¥ i+ (ng/mL)

(-----m-mmemmee—— LPS 0.1 pg/'ml -2
W 38 T RZIBPIHEEWE L - FiL§2LPF
35
B
30
25 C
15
D

10
5 ~ I :. .~
. L= - [ |

NC PC 50 100

200 400 ¥ = (ug/mL)
(E— LPS 0.1 pg/mL ----mmmmemmmeemmms)

W 39 ¢t e lEPFHERE WAL ch- F L § 2 HF
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Nitrite contents (M)

Nitrite contents (JLM)

E1]

20

25

z0

35

20

25

20

B B
C
D
E
-:'l l
|
NC PC 50 100 200 400

(S -1~y 1y (VY72 ) J—— )

H = (ug/mL)

W 3-10 "HEPFHEREwT A ch- §F 11§ 2P

B
B B .
| | | | c
I_=—I l
NC PC 50 100 200 400 ¥ ',:-(Hg/ml_)
(- LPS 0.1 pg/mlL - )

W 3-11 kFBHHEWme E 2 - §F iL §F 2 PP
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Nitrite contents (WM)

& & & S

g " ,--Zg‘ . o J-\."'\\.IC:-:.. '{‘9 J-';.'Q' -\‘-\;:-' s
. - & l# & = . &= W o & 17 £ b AL s
2 & & w8 - ) o e #r ¥ = (ug/mL)
L ¥ ¥ ) ) F) A A
- e i e i
(7] (i

(- LPS 0.1 pg/ml o)

W 312 o BEBFARLTHH-F 1§ 232 BF
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33 fiv 2-62 % &Rl

O FRIARF RIS AT A8 F6 hd 2 LBER
5 2x10°cells/mL ehimee 35 %30 243445 ¢ > 24 PRS2 3 F 7 Rk
B 5 B4 27 LPS (0.1 pg/mL) 2 % & o £ &= 16 /] BF LPS et ™ > Jo &
whe bk o $ o ELISARA 519 -6 hiRiRl o § RS P 5540
HA0 62 P LEBPFHAG 56 drf|i2R 7 F (B 3-13 %
B 3-17) o K,ért ToRE 2 b B FBd A 50 pg/mL R R T fr%”ﬁ AZ i
40%=pr ] o B ¢ r1e Lt fig F P g ek B 5 P AR 0 200 pg/mL ¥ e

$-6 3 & TS E B d] 4 0

[J}

B4 (64%) >
(18%)(®8] 3-18) -
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IL-6 contents (pg/mL)

IL.-6 contents (pg/mL.)

200

180

1a0

140

B
C
— I ' N
MC PC 50 100 200 app H = (ug/mL)
(~mmmmmmmmm - LPS 0.1 pg/mL -------mmemmem)

W 315350 BT 40 $ Bl

C
D
-:'L I
—

HC PC 30 100 400

[ - -3 T [FTT-17" ) P—

W 3-14 it ¢ B E¥FBHHA G F-6p 5P

H > (ug/mL)



IL.-6 contents (pg/mlL.)

IL-6 contents (pg/mL)

B
150
C
D
50 '
0 — [
NC PC 50 100 200 apnp F = (pg/mL)
(- - LPS 0.1 pgml )
W 3578 o fig S K Aaiad -8

160
140 B
120
100

20 C C

50

D
a0 D
0 —=
NC PC 50 100 200 400 H iz (ng/mL)
R LPS 0.1 pg/mL ——oemememememeeees)

Bl 3-16 7 EEE B H 4 6 R -G
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IL-6 contents (pg/mL)

[L-6 contents (pg/mlL)

140

20
&0
40
20
200

( _1PS 0. 1 ug/mL :

H = (ug/mL)

DAV S ST T A

120
1040
.
E L
( LPS 0.1 pg/mL )

W 3-18 kA& £.200 ug/mLpF & 535§ 4 6 % -6:nf 58
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34 WRE»FlF-ad = EHKRP

AR AU LT Y MBI Fl S o ALY - RS L R o
PR G F60F LMBLEAA R TN AR QEFESEHST
NF-a 2 & » 24 % b |L-6 R3¢ ok -k tkp] TNF-a hz £ - 2% 5
I FERK IS S rd] TNF-a 2 2 gk (B 3-19 T 3-23) 7 ¢ ik
B 50 pg/mlL iz - 584 5 20~30%:2c % ;& B k& 400 pg/mL » +
4] 40 — 45% TNF-a ih2 & o ¥ HAgr st 5 200 pg/ml «h7 46 35 B4
# TNF-o thdrd]»cs% > AP PR EEBRP (55%) @ @i (52%)
kbt > B F o Ee fE RS (39%) 0 & B (38%) >

kEPd (30%)(H 3-24).

=1

F
[

[4)
o

[

&0

40

TNF-a contents (pg/mL)
1 =
I - -
i
]
I

NC PC 50 100 200 400 H = (ug/mL)
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¥ i~ (ug/mL)
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E 160 B
o) 140
o
il LTl
m LN
—
S 100
o
it
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[1, 40
E 20 4
0 1
M PC 200 400
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160
—
rﬂ 140 B
o
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B 120
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- 100 r C
—
—
D 50 E
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=
- &0
]
3w
[2 20 A
—~
|:| | i |
MC PC ) 0o 200 400
R el W - 'EI 1 ug'ml ----mmmmmme-
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F AN RS RN Y FRIERED X
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140

B
120
100 C
C
20 D D
B0
40
A
n —
MC PC 50

100 200 400 H > (ug/mL)
(-----mmmmmeee - LPS 0.1 pg/mL -}
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—_
E 120
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w E
- 20 E
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=
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2
i'%i a0
2 20
—

|:| | i |

NC PC ) 100 200 400 ¥ i~ (ng/mL)
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Bpy 200
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S 100
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3.5 PGE2 4 = & Rl

BARAR & 3 B-gr ] IL-6 22 TNF-o e 5 s > S P ae— 4 2341 48
Bk M E B pe gl R B R BPA S PGE, th34 v o LPS (0.1 pg/mL) i
BEE I E v m e < B i 8% PGE, » ¥ 7 200 pg/mbL 07 e 5 Bede
LR ERE L fE BT g 983% T PGE, 4 & s HX L T B E B
(52%) ~ & R E Bt (30%) ~ K FH (17%) 122 BT 2 prdlrek e 2
B-F (5%) (] 3-25) -

=3
5T

N

%

500
-~
e 450
= B B
-~ 400
2,
350
R E
:.-_Q 300 C
a 250
=
200 D
G 2
= -
: 100
u - »
i 50 A
0 ——— -
NG FC L. i L Lo g . B3 TE 7K
(oo LPS 0.1 pg/mL )

W 3-25 Jk R £200 ug/mLpF & X B3 5 7 ’lﬁ{% E2:fs 38
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138 {7 DPPH g d fhijef 0 S o fid 317 R § Lie @5 od 2
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38 %= 3|%f 2 AL %A

PGE, £ =4 » % & (Arachidonic acid; AA) 5 5 fips A it @ 4 =
Hoe % - A|ky tpr (COX-2) .83 Behs a3 FI AALE F e
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