Korean J. Org. Agric. >13
Volume 27, Number 4: 513-528, November 2019 ISSN 1229-3571 (Print)
http://dx.doi.org/10.11625/KJOA.2019.27.4.513 ISSN 2287-819X (Online)

s (Coriandrum sativum L.) AR FEE9]
A3l 9 iz B4 53}

=Ep|
o=

°
ozt
gt
b
S0
I
-+

Anti-oxidant and Anti-inflammatory Effects of Ethanol
Extracts from Aerial Part of Coriandrum sativum L.

Nan, Li - Lee, Chang-Hyun - Choi, You-Na + Choo, Byung-Kil

Coriandrum sativum L., an annual herbaceous plant of Apiaceae family. The
present study evaluated the anti-oxidant activities and anti-inflammatory effects of
ethanol extracts of C. sativum. The anti-oxidant activities of C. sativum were
measured by total contents of polyphenol, flavonoid, DPPH and ABTS radical
scavenging and reducing power activity. And anti-inflammatory effects of C.
sativum were measured by LPS-induced RAW 264.7 cells. The results showed that
the contents of total polyphenol and flavonoid were 76.03 = 1.36 mg of gallic acid
equivalents/g and 182.23 £4.32 mg of rutin equivalents/g at concentration 1 mg/
mL of C. sativum. The DPPH radical scavenging activity was found to be 52.8%
at 500 pg/mL. The ABTS radical scavenging activity was shown in 58.3% after
exposure to 1,000 pg/mL. Reducing power activity was found to be 66.8% at
2,000 pg/mL. The inhibitory effect of NO production was found to be 65% con-
centration 500 pg/mL. In the generation quantity of inflammatory cytokines such
as TNF-a and IL-1f in cell culture medium, the expression levels of inflammatory
proteins in cells were showed decrease with the increase of concentration. There-
fore, we suggest that the C. sativum should be a potential source of alternative
anti-inflammatory drug with good anti-inflammatory effects.

Key words : anti-inflammation, antioxidant, cytokine, coriandrum sativum, NF-kB
signaling pathway
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TF AGoA & Hoz2 o3t atae JA|AE whEY] AR BeF R 2ol A A
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(Reactive oxygen species; ROS)E ¥ 2= 31 DNA, RNA, T A, A xu}t 9 A E-Zof &4
< 98 7 o olZ & R}, o AA, 9 @R 5o oy 7R Aol dojd
= ATH(Grabowski, 1997; Kim and Kim, 2015). 8444 E &ASH7] Y8 Aol EA6t=
47 4FsEAIRD superoxide dismutase (SOD)9} HlEAZ H4FSEA| Q1 (Vitamin E) 52 ¥
of AAZE AR B4k HF A Al FAE FAsHA HFHE BLE FoKCha and
Lee, 2004; Lee, 2014). th3EZ Q1 34 a4kskA| <] butylated hydroxyanisole (BHA)¥} butylated
hydroxytoluene (BHT)-> & 3H4hst &35 Uep AT 7] 58 Al 1F &oluy Ioh=E
2 xS AU =8 A% 39 59 F2E YYo= lF) kA =7ho] Qo] AFHEE ¢
73] Agr= L JAThJayalakshmi and Sharma, 1986; Han, 2006; Lee et al., 2011b).

ASE AFERE 25 AT i AR o E A EE] A FAY
F A gh&ste] I, a7 BF T3 22 S0 UEhde AA A 9] wojnt
ojA R A &HAHR] HFS FHE 2 HAYE, d=sto|Hy, & T AHE LT F U
(Hotamisligil, 2006; Mantovani et al., 2008; Azizi et al., 2015). 95 =7} VAFR] nitric oxide (NO)
9} prostaglandin E, (PGEy) <= E%574 © A< inducible nitric oxide (iNOS)2} cyclooxygenase-2
(COX-2)°l 9J3) #3F YA FH(Lee et al., 2011a; Hou et al., 2016), iNOS$}+ COX-2 & 5&F
3 @do] #oddtE= TNF-a 2 IL-1B cytokine H-E ZHAMQIA NF-«B/MAPK signaling
pathway ] &8}l oJ3] =% ThMoynagh, 2005). @A FZ Al&HE= FESAZE
SAEZ 4 IA @ IS4 ] B AAE 93 v 2~H 2] = A (non-steroidal) 2} 2~
H 2 o] =7 (steroidal) ¢FEE°] UTh ol# g IAE 8L aHE 7R = HHH AsHE
&, A=Y 5o 7480l Bud vk Jth(u et al, 2010). ol we} FF Aol it
BHE 7Y RAES HAaSe A o= &A o] aFEI JUTh

A5(Coriandrum sativum L) 43| 13X 2EAEZ A= A58, ofxzgl 7},
FTYotAoF Foln AA T, Yok, &5 FolA 2 AuiEI Atk 7Y AGEE
=219 HAWE AANTE FAEE AEHAY HA e E vIET g s 44
&o % ol AMEHIL Ut =T %J‘ﬂo]'oﬂ/‘ﬂb SRHAFREF) e AR 22ole ATY
Z71= ARZ 9 43FEA o] dttar ¥elA tH(Chaudhry and Tarig,
T2 & Sathishkumar 5(2016)° <J3] 14 &
] g a97t RaEgon, 15 T4 FEE

o] th3k AF7F Bug vl ok E3F Tang 5(2013)0) 28l 1172 H9
(e, o 9 E7)) FE2E st 24 9 DNA &4 B35 tid a3t & the

a2
o
o

L

i



5 (Coriandrum sativum L.) A7 FE252] 4t 2 gd= &4 539 515

H v} AHTang et al., 2013; Sathishkumar et al., 2016; Ishida et al., 2017). 21}
JH- e FEEL] g4bstel 9 g9 S 449 A2 20 molecular mechanism ]

L o}z mul3k AAFo|th wEhd B Ao E 14 AR oEhe 2EE o)
1 gHAF S HVME AAEARLH, olE B3 AT AR dEE FEE9 V]
T4 AF 2 A oof AAEAY TS HAESHATH

B Aol AST e AURE AL FYsel AgHTh 15 A4HE

s °]%’3H E2H0.5 mm screen AHHE THEO] —7‘—%3- AN B R AFLEHT

ol

v‘i'—-’fﬂ & AR 10 goll 70% e 100 mLE 7Fate] 24134 33] whE FEsiith F=
=< filter paperg 723 kimble-filtering flaskE ©]-83te] A3t ¥ &H-5 rotary vacuum
evaporator (JP/N-1000X, ELELA)S AF&3lo] 45-50C 9] 204 Idesx: & 5AHx
(FD5508, TIShin) 3t T AZE AlSE dimethyl sulfoxide (DMSO)°]l stock &< 0.2
F 20Co| Basie] 4 S ARE ARSI

2 Az

3. & E¥E o4

ﬂ..
)\

&

F ZY¥ = L Folin-Denis HOZ Z75}‘3}051\i‘r(\/elioglu et al, 1988). =& A& 25
uL2} 10% folin-ciocalteau’s phenol reagent 500 uLE Eg3ste] A4 5 B3 d-3A0 &
7.5% sodium carbonate 500 pLE 7}3}e] 30T incubatorell A 1AIZF &< WES-A1ZI & micro-

plate reader (Multiscan spectrum, Thermo Scientific)E ©]-83}%] 725 nmoll A FFE=E
At & e FFL Gallic acidE EE=ZE o9t &2 WHoE FAso] AP BFE

2Aol o7 Ao FFE T
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F TR ol= FE Davis YHOZ A3} TH(Chae et al., 2002). FF A& 300 pL
o diethylene glycol 600 uLE FH7}ste] & 4olE § AE A3 FedlA 583 93171
o 1 N NaOH 6 pLE ©ste] 37C A4 1AZF 9F A3t o] Fo microplate reader
(Multiscan spectrum, Thermo Scientific)E ©]-83}l 420 nmolA FFE=E SASAT. F

flavonoid $HE rutings TFEZZ A3 TE=FA L o] &3] =H3ATH
5. DPPH radical &% =%

DPPH free radical 2275 &4 9 $42 5282 DPPHel Wik &7 a32 S0
(Roberta et al., 1999). 2L572] 70% && F2ES DMSOd| o SRTE v5 U= 34
sto] ARg-3FTh ZF A=} 0.2 mM DPPH €9 1112 &§31%3, 37C incubatoroll A 30
EZF WH3-A1Z] & microplate reader (Multiscan spectrum, Thermo Scientific)E ©]-83}l 517
mol A FF =S =AU A Z 2] DPPH free radical 24 ZA & A BE HUVEA ¥
2T NS H7FTE BIRsH radical 2AZAE WEEE FASIF o G =T
2 ascorbic acidE AHE3IA T

6. ABTS radical £71% =%

ABTS radical £75 242 Jing 5(2015)¢] WH-E o] &ste] SAsIAT 7 mM ABTS

NG 212 T3t A2 A el A
oF 16A17F W3t ABTS 4ol (ABTS)S FAAIZ & 734 nmolA FF= #hel 0.70 =
0.02°] EA 100% ethanol 2 3] 215} T}. 48 well plateol] 328 &% 990 pLoll 15 FE5
10 uLE F7lste] Ao A 383 WAg = 734 nmoll A FFEE SHA

~
et

nE

|\

3

g8 & (Reducing power activity)< Oyaizu (1999)2] WO Z ZA3}ATE AlE 100
pLel sodium phosphate buffer (0.2 M, pH 6.6) 100 pLE 713k 50C ol A} 2043t heatings}
Atk HES- 3 10% TCA (trichloroacetic acid) 100 pLE 3 71gF H 12,000 rpmol Al 105 &<
LA st A5 100 L} S/ 100 pLE ¥ 3L 0.1% ferric chloride (FeCl;)E 10 uL
A ¢ste] 700 nmoll A FBE=E FH8HATH
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8. A E ufk

ul-$-2~ O] M| EZF20 RAW 264.7 celli= American Type Culture Collection (ATCC, Rockville,
USA)ZRE TUste] AF&3l9 T RAW 264.7 cell= 10% fetal bovine serum (FBS), 100
units/ml penicillin & 100 pg/mL streptomycin (P/S)7} £919)E Dublecco’s modified eagle
medium (DMEM)< ©]-&3}o] 37C, 5% CO, incubatorol| A Bl 3+ Th.

9. Alx AEE
A7 FE2EY ME A2 A= Y-S H71s7] 9180 proliferation and cytotoxicity

assay kitZ o|-&3te] =AY} 5x10° cellsymLe] M EZ 96 well plated] 53+ & 37C,
5% CO, incubatorol| A 24A17F wjekate] AR&E AT B33 A o] 125, 250, 500 pg/mL &

59 FE&S A8l incubatoroll A 24417t ¥l F8te] 2,500 rpm, 5&EXF LA EE sk A
=4 E8AIZl ¥ proliferation and cytotoxicity 8- 100 L 7}t 358 AL HE-E-A
ZA. L Fo 540 nmol A FFEE =A3AT

10. Nitric oxide (NO) A A &4

I FEE9] Lipopolysaccharide (LPS) A=l 23] NO A A AL Hrishy)
3l Griess WF-S ©]-&3ta] =3 TE RAW 264.7 cellS 96 well plateoll 5x10° cells/mL
2 EF3td 37C, 5% CO, incubatorol| A 24A17E vttt F3 Azl 125, 250, 500

ng/mL %:E«] FEES ATk 1A A2 3 1 ugmLe] LPSE #7115t overmght
HESAIZL F v ol A B8l NO2| $3FS Griess AFH WHEAIZ] F 540 nmol A &3
SFETE LPS A=o2 3] AAHHE N0 32 sodium nitrates EFEZZ AP%

3
ol REFUE AT F YA

11. TNF-o ¥ IL-1B A4 oA &4

¢ FEE LPS A=FoZ Q& TNF-o ¥ IL-1p AAH JA| SAe Hrlstr] 913l
ELISA kit (R&D system Inc., Minneapolis, MN, USA, Cat No. SMLB00OC, SMTA00B)E °]-&
3l =AYt RAW 264.7 cell 2 96 well plateol]l 5x10° cellsymLE HF3}a] 37C, 5%
CO, incubatoro| A 24417t B Fal Tt EF3 M Lol 125, 250, 500 pg/mL F=2] FEES
AYsta 147 FFAZ Foll 1 pg/mLe] LPSS H7bete] 18417 wHSAIATE v A o) A
1) E TNF-o 2 IL-182] 32 ELISA kitE |83t ZA3 H 450 nmoll A F2=E =
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12. Western blotting

A FE2Y LPS AFo= 8] 454 o YA 3 NF«B signaling pathway 23
slol] X = DS B 71E7] 913l western blotting= 3FTE RAW 264.7 cell< 6 well plate
ol 5x10° cells/mL& #-F3Fe] 37°C, 5% CO; incubatoroll A 2443t vl oFa}t it 53 A2
o 250, 500 pg/mL FE FEES A stal 1AF F5A1Z o 1 pg/mLe] LPSS A7t
BFod 1A1ZE or 1841 HESAIZ T =38 A EE ice lysis buffers ©]&3}o] ME Tz &
FEoT d A

©]-8-3}4] bovine serum albumin (BSA)S ZFEIE A% BFEFAIE o] 8319 A
H il A3} lysis bufferE ©]-8319 loading sampleS A Z3A T} 532 loading sample-
SDS-polyacrylamide gel electrophoresis (SDS-PAGE) ©]-&-3}o] ©hijd Z7] ¥g B &
PVDF membrane (Bio-Rad Laboratories, Inc, USA) 2.2 transfer 3} 3. 5% skim milkZ 1A%k
308 5 A2olA blockingstHth 1 3ol 1:10009] iNOS, COX-2, p-NF-xB, p-IkBa,
p-p38, p-ERKQ] 12} A& #715le] 4C oA overnight incubatings} AT} 1:10,0002] 22} &
AE 2o A2A 241 ¥H-gAIZT & LA SF Juminol reagent A & BE 1:12 &g}
WA AIZ] & Chemidoc ¥ Bio-Rad images software (Bio-Rad Laboratories, Inc, USA) ©]-&3}
of EA8kth

Bio-rad protein assay reagent A and B (Santa Cruz, CA, USA)E

13. SAIA &
HEE 0 2 =243t W + EFAAE YERJ AT SPSS 12.0K FA&

3
A T2 7S 0]&3} one-way ANOVA} Least significant difference (LSD) multiple com-
parisons A& ARE-SEA], P<0.05%1 A-f-ol TAAHOE oS UERHIITH

2 o FehuicolE ¥

of\
e

ZEvE 9 SR oEe wEA SEEE A EA e Rt e 23 gkt
Eolw] AA W) BAE = GHLNAE AFee Id JFEE & <A JA(Zillich et al.,
2015), = 42L& g EAF Wl 27019 phenolic hydroxyl (OH)71& 7FA 1L &= FF34
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ERdog did Fo & BASH 4 AFdstew bt 9 eSO U Ay
g4 295 Yepdtta R aEo] tiJang et al, 2008). I FEE FEEHE 2D =
gR ot s ST A7, 1 mgmL FEolA 76.03+1.36 mg gallic acid equivalents/g
© 2 HFE K Table 1). Kamel 5(2013)2] Aol = 114 81 H(hexane, dichloromethane,
ethyl acetate, methanol, water) FZE°N14 1 mg/mL FXE A ethyl acetate FE =2 F &
H= o] 31.38+2.75 mg gallic acid equivalents/g S 2 UEFG © ™ Kamel 5(2013)] A
X += 314 Eu] methanol FEEA] 1.09 £ 0.02 mg gallic acid equivalents/g .2 UE}FGT]H
oyt Ao} vl S wf g ke FEEY F FEHE FHE 52 FEOE YE
Wt ZEtRwol= $F 429 1 mg/mL F=olA 18223 £4.32 mg rutin equivalents/g2-
2 SAHJT Yang 5(2015)0] ATolA= i o, £71, Bl R EE oghe FE=
FehR o= S S5 S W ZH2 102.00, 20.00, 13.00 mg rutin equivalents/gO-= &+
A=A olgt HweRE o B AFolis LY AT des FEECA © =

Feluwol =8 FHatL 982 FAsT

Table 1. Total polyphenol contents and flavonoid contents of C. sativum

Plant extract (1 mg/ml) Total polyphenol® Total flavonoid®

Above ground 76.03 + 1.36 182.23 + 4.32

Note: *mg gallic acid equivalent (GAE)/g dry weight. ® mg rutin equivalent/g dry weight.

2. DPPH % ABTS radical £7184

DPPH B! ABTS radical 7% 574 432 AAFosS 45 ez B4 &
k3l B4 Hrlels do 9 853 9= otk DPPH radicals AAE WolF=
kst B ihgEtAl HH SHEuk-g-o] o] F01 A phenoxy radical= A§/d3tA = o] DPPH

THKim and Kim, 2015). 315 o|&h-& FE=2| DPPH

I Hepdo] ko g wekA H
radical 2274 A4S 43 AI(Fig. 1a), TFEZE Q] Ascorbic acide= 100 pg/mL & 5ol A
88.4%2] AA%ES HJoH 1uF FEHEL 125 250, 500 pg/mL FENA 22 11.99%,
25.02%, 52.19%°] iﬂ%—% UERATE ol F55 1Cs #4°] 15.875 pg/mLoE YERG Yang
(20159 A7 Aot HlwEde W v =2 AoE UERTh
ABTS radical 47 %% ABTSE potassium persulfate (K,S,0g)9}2] W3-l 2|3 A=

E449] ol ABTS7} @4kst Edol ofaff A|AHA Eajo] o] R0l FR= Fo
ABTS radical &7 84S 718 4 Ao B A4 ABTS radical &7 =743
kst E4o] gle DWEF HlwE S o &5 5 250, 500, 1000 pg/mLelA]
17.47%, 32.25%, 58.29%°] &A%< UWERATE Kim 5(2015)9] dToA+ F&2=

HU ox!

&

2
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Fig. 1. DPPH and ABTS radical scavenging activities of C. sativum. The results were
expressed as mean = SD (Significance of results, ***P<0.001).

2159 80% oE&E FEEL ABTS &A% S 43U S wl, 1000 pg/mL F=AA 50%
olFe] AAGHE YRt B AFolA I ek FEEo] o|9} Y523 ABTS radical
o]l

27%S 7HA 3 Y= Aoz ArkE )
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A 5 TAFO 2N F&ol S FYUAA I S-S HAAZITHKim et al., 2015).
ToA 2 FE2E YE S 43 A7, F4HsHAIQl 1| mM Rutin E222(100%)

o} ¥ w3HYS w 500, 1,000, 2,000 pg/mLl A 217} 33.01%, 45.00%, 66.82%% LFERHTHFig. 2).

in)
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100 = H s=pie
£ 80
& e
5 E 60
g L]
= % 40
) .
0
1000 2000

C. Satfivum (pg/mL)
Fig. 2. Reducing power activity of C. sativum. The results were expressed as mean = SD
(Significance of results, ***P<0.001).
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A %%“’94 RAW 264.7 cell BE&E& Z783F A, 125, 250, 500 pg/mL F=olA Al
T YELo] BF 100% oo E JER} 15 FEEL AZd Hig S40] glee 9l
3 th(Fig. 3a)

5. Nitric Oxide A A &3}

Q1A ol MA@ Pakel Now Bl 47 AY BAZ AT Aol o8] Twa)

A AAE NOE F5TE 59 @8-S = ShGrabowski et al., 1997; Laroux et al., 2001;

Aktan, 2004). NO 489 oA &35 Hrlste WHS 249 F9F 28-S Ist=
o2 Jdy] 853 UTHLu et al., 2017). 1L FEE2] NO A JA| a3= Hrlst
7] 9la) 9= 4 B LPSE o] &3dle] X 9= §u3 5, NO9 HATL =431
ok 71 A3, LPS A=02 Qls| NO A Fo] T3] Frleti e 14 F2E Ao o)
NO A #o] & oEH 02 HAHEE RIS 500 ng/mLe] FEolA 50% ©]32] o

A A5 eI THFig. 3b).

=
T
[e5]
=
I

a 5 b 120
Hitd
100 o
= 100 £ a0
; - Bt
7 =
£ g 60
% 3 Bt
£ 50 E.._ 40
c o
v = 20
0 0
C. Sativum (pg/mL) - - 125 250 500 C. Sativum (pg/mL) - - 125 250 500
LPS (1 pg/mL ) LPS (1 pg/mL )

Fig. 3. Effects of C. sativum on cell viability (a) and NO production (b) in LPS-induced
RAW 264.7 cells. *#*¥P<0.001 vs. without LPS treatment (normal cells); ***P<0.001
vS. only LPS-treated cells.

6. TNF-a 2 IL-1p B84 A &=
LPS AFo.2 ¢l A=

S7FHAl "ot o] = <l
et al., 2007; Harris et al., 2011). 215 FEE2] TNF-a2] A tist JA &35 Hrisk

o |FRH-go] =M cytokine Q1 TNF-o & IL-1p2] &H|&o]
dSREgol H Aalx =7 &4 L 45 dHE 83 th(Popa
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A3, 2ol A= TNF-a9 o] AEEA %kar LPS A2 7-ollAl& TNF-o 44 ol
28291 pg/mLOZ UEIG o™ 14 FE2ES TEHEE HIFOZHN TNF-¢ 9 o] &
T gEHOZ YA A ZAFHATHFig. 4a). E3], 500 pg/mLe] FENA 50% JAE
S IR 15 FEE LPS F59 IL-1p2] Aol thet oA axts 73k At
LPS ATl IL-1p A HC] 67.51 pgmLoZ UERGoy 14 FE25 Ao 23]
IL-1B9] geFo] 53] 7HadE Zo=E SRIFF o, 125 ngmLe FEolA 70% °©17d, 500
pg/mLe] FEoA 90% oo AA a5 H I ThFig. 4b).

a 350 b 80
HHE
300 #it#
T 250 - ~ %0
& 200 xxx £
E Kk é 40
' =1
£ 150 =
= 2
100 =
20 Bt
50 ok wh
1] ]
C. Safivum (po/mL) - - 125 250 500 C. Sativum (po/mL) - - 125 250 500
LPS (1 py/mL ) LPS (1 pg/mL )

Fig. 4. Effects of C. sativum on TNF-a (a) and IL-18 production in LPS-induced RAW
264.7 cells. *¥¥P<0.001 vs. without LPS treatment (normal cells); **P<0.001 vs.
only LPS-treated cells.

7. INOS @ COX-2¢] wale oA zs}

Nitric oxide synthase (AF8}& 4 FA B4 NOS)= AFAE, tiAAHE, 3] WA xE
S =A3}H neuronal NOS (nNOS), endothelial NOS (eNOS), inducible NOS (iNOS)2] Al
FH/7F AUThHAktan, 2004). INOSE EF W& Al AlxoA L3 == dldE A58 NO
RS st AEHEE ofglol] 71ty 22 &4 HIRS O AW S fasith
Cyclooxygenase-2 (COX-2)= 502 A3t 22 &4 A WHE = 58 §4% PGE2 &
o] 9434 wiNEZES S fFdsth(Ranganathan et al., 2013). ©]oll, & A= I
FEE9 PSS AF02 Q] dFo] =8 AZA INOS B COX-29] e that o
AEAE H7Fs7] 3 western blottingS ©]-83te] FRlstuch. 1 Ad, FA ] oA
INOS7F A= A gk ot LPS A gl Foll A FA 27t vlal FojsiAl dade] S7hetaar
¢ FEES AYsYS W 55 7oA iNOS @Ha Fo] ZhAaF ok =3 250 pg/mL
oA 43%2] AA &S eI 500 pg/mL FE0lA 90% o]/ A EFE HET
(Fig. 5a). COX-2+= F-A gl vlal LPS A FollA frolatA Lol 7tk i1 5
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a
wos [ u—— | Docoma [ ——
p-actin ‘- — — -‘ B-actin ‘- — — -‘
50 4 e 30 4 P
= 2 i
_g = 40 E' _ 25
= = 2
£ 3 £5 20 -
==z 30 1 E =
g3 FERLE
2 £ 20 - = £
Z & o & 10 A
(=21 L
£ 10 g 5
0 - 0
LPS (1 pg/mL) - - + + LPS(1 pg/mL) - + + +
C. Sativum (po/mL) - - 250 500 C. Sativum (pg/mL) - - 250 500

Fig. 5. Effects of C. sativum on the expression level of INOS (a) and COX-2 (b) in
LPS-induced RAW 264.7 cells. *##P<0.001 vs. without LPS treatment (normal cells);
***P{0.001, *P<0.05 vs. only LPS-treated cells.

=5 Al o3 coxX-29] aFo] THAEHAUS™ 500 pg/mL FEAA 40% JAES B
A THFig. 5b).

8. NF-«B % IxBa 9143} oA &=}

NF-kB signaling pathway= TF%3gH 523 mechanismo] #osi A A1 A Zof A=
NF-kB7} A Sl Al kBodt Agete] Aol vt EA3HARF, TNF-at} LPS 59 2|4

L v AN =Y
p—-\T-KB“HJ . : 2 -__, t
Pactin | W SR — -‘ Bt | o — — —‘
1.5 - 2
- « 3
& £ 154
E_ 4 Ez
N £5
£= £5 14
PR 2%
=2 05 SE
i £ 7 05 A
Z 2
A
0 - o 4
LPS (1 pg/mL) - + + + LPS (1 pg/mL) . + + +
C. Sativum (pg/mL) - - 250 300 C. Safivum (Ug/mL) - - 230 500

Fig. 6. Effects of C. sativum on the phosphorylation level of NF-xB (a) and IkBa (b) in
LPS-induced RAW 264.7 cells. *##P<0.001 vs. without LPS treatment (normal cells);
**P{0.001, **P<0.01, *P< 0.05 vs. only LPS-treated cells.
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Aol o) gk B S M AdHl oA = kBart A4AFSEE NF«B7} A28 o2 WEx o] ¢

A SA(GNOS, COX-2 5)¢} cytokines (TNF-a, IL-1p 5)2] HALE FZA ﬂq'(Lawrence,

2009; Liu et al., 2016). ¥ Ao 145 FE2E2] LPSE F=H A ZoA NF«xB &43}

A a3=2 Hr13k Ay LS| AF o 2 Q3 NF-«kBe [kBa2] QlIAs} =3o0] 5 =7}
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Fig. 7. Effects of C. sativum on the phosphorylation level of ERK (a) and p38 (b) in
LPS-induced RAW 264.7 cells. **#P<0.001 vs. without LPS treatment (normal cells);
**p{0.001, **P<0.01 vs. only LPS-treated cells.
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