W) Food Sci. Preserv., 33(2), 329-339 (2026)
PISSN: 3022-5477, eISSN: 3022-5485

Check for
Updates

Food Science and Preservation
https://doi.org/10.11002/fsp.2026.33.2.329

Research Article

Verification of

anti-inflammatory activity of Juglans mandshurica

Maxim. fruit extracts in LPS-induced RAW 264.7 cells
LPSE SEE RAW 264.7 MREON 7[iLisJuglans mandshurica Maxim.) Z0H

==20
TEE—I oo =

SIH= ifg ?:-Ilg

Dan-Hee Yoo', Su-Jin Lee’, In-Chul Lee**

Q3| - O]pZF - 0[QIE*

ﬁ OPEN ACCESS

Citation: Yoo DH, Lee SJ, Lee IC.
Verification of anti-inflammatory
activity of Juglans mandshurica
Maxim. fruit extracts in
LPS-induced RAW 264.7 cells.
Food Sci. Preserv., 33(2), 329-339
(2026)

Received: December 26, 2025
Revised: January 23, 2026
Accepted: February 03, 2026

*Corresponding author
In-Chul Lee

Tel: +82-43-299-8491

E-mail: 1lic9418@seowon.ac.kr

Copyright © 2026 The Korean
Society of Food Preservation.
This is an Open Access article
distributed under the terms of the
Creative Commons Attribution
Non-Commercial License
(http://creativecommons.org/license
s/by-nc/4.0) which permits
unrestricted non-commercial use,
distribution, and reproduction in
any medium, provided the
original work is properly cited.

https://www.ekosfop.or.kr

!College of Fusion and Convergence, Seowon University, Cheongju 28674, Korea
“Department of Cosmetic Engineering, Seowon University, Cheongju 28674, Korea
*Department of Bio-Cosmetic Science, Seowon University, Cheongju 28674, Korea
ALYt SEEIYS, AIEIYSi BIEEDS, ALYt 0|2 TANES

Abstract The objective of this study was to evaluate the anti-inflammatory activities of hot water
(JFH) and 70% ethanol (JFE) extracts of Juglans mandshurica Maxim. fruit. JFH and JFE showed
cell viability exceeding 90% at 10 pg/mL in RAW 264.7 cells. In lipopolysaccharide (LPS)-treated
RAW 264.7 cells, JFH and JFE exhibited inhibitory effects on nitric oxide (NO) production at a
concentration of 10 pg/mL, similar to the LPS-untreated group. Anti-inflammatory activity was
confirmed by the suppression of protein and mRNA expression of inducible NO synthase (iNOS)
and cyclooxygenase-2 (COX-2) in LPS-treated RAW 264.7 cells. The protein and mRNA suppression
of the inflammation-related mediators iNOS and COX-2 was reduced in a concentration-dependent
manner. Futhermore, the production of interleukin-6 (IL-6) and tumor necrosis factor-o. (TNF-a) in
LPS-induced RAW 264.7 cells were evaluated using an enzyme-linked immunosorbent assay
(ELISA) kit. The results showed that the production of IL-6 and TNF-o decreased in a
concentration-dependent manner. In conclusion, Juglans mandshurica Maxim. fruit extracts may
partially modulate inflammatory factors and serve as a potential natural anti- inflammatory agents.
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1. ME

SR AsAY, AStehd A /A,
o= =48 Bx12 285kt (Jomova 5, 2025). 1L}
ROS7} THeab] ZH|E DNA, B4, A0 5 30 BAEAE SAA7IE A5 AEHAS
Sarelel, o2 Qg 9% W8] ok ofal wky Aee] wHskE Ws Blo] K Chateree,
2016). 95 HH2 AA 52 & olFE A A AA WolE fs] A% or TAsh= M4
W g0 K83} o] w2 YT THEZOR FRECKFerrero-Miliani 5, 2006).
AT YF A=l sl dHAA| 27 E/dete| o] AFH7/iEE Q] cytokined} nitric oxide (NO),
prostaglandin E, (PGE,), chemokine 5= AJAJoH= I o2 A|ZMHc} o|& Aty Wy et
HAA 27} o] 28 E AASHL 222 AT RN FF HHgo] FEETHMedzhitov, 2008). ©] 2]
e FAAT B2 AlA| Wold A5mEEo] HrotA ZBE B¢ B¢ ol

G20l A|gt, 3¢ 2

YA AFAZ(reactive oxygen species, ROS)2 A 2] 4]
Al tiat 24 5 ogFet A Ve 2485k 244
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Anti-inflammatory activity of J. mandshurica in RAW 264.7 cells

ot 54 W £3E FEsHAY, AN R A&l
B0 Qs THAS S A
CHIwalewa 5, 2007). o= FUE]A HEY T oAt
A 9 Ao ¢kle] d 4 QloHE, AS
AHe 242 AYAY FA0 S Sasich HIA
A2 WAL, e, BIREA L o] gloH,
ZA o] £33 tAAEE= A5 T HUS 7P WA 2
gt QAL o5 AASH| S8 A5 EES
I, O UM B3} 9 TS REcte] 95 €U
AAST 4% 29l9] B7E Eirk(Fujiwara®h Kobayashi,
2005). £3], IFHSA+Y A2 L2 lipopolysaccharide
(LPS)7} thd]A|x2 EHO] toll-like receptor 40| ZgolH,
nuclear factor-kappa B (NF-xB) A5 g A=27} EAJst= )
2/J3ts NF-kB= SO & o]F5to] TNF-a2} IL-6 5 B354
cytokine & inducible NO synthase (iNOS)2} cyclooxygenase-2
(COX-2) 5 954 BAY YAE ST =N A5 = &
3K (Baldwin, 1996; Kang 5, 2011). §3o] ZEalA] fatd
7% NOS9| &4 H435] S7FotH, olof whet thge] NO7t
A dF WS HE FFAIE AR dEA o
(Aleksandrowicz 5, 2025). ©]2]3+ NOSE neuronal NOS (nNOS)
9} endothelial NOS (eNOS), iINOSZ T-EEHTHRyszkiewicz 5,
2025). o] & eNOSe} nNOS7} 2|3 oA i 4
U AL 75 24| 7|05k ¥ (Antosova 5, 2017), iNOS
+ LPSY ¥354 cytokined} -2 A4=0f oJs] &2 0 E
Aol g NOE A&A g AAsH7| ol Ae22
2 3934 545 Ushlls 848 71550] gok(Nussler 5,
1992). COX= COX-17} COX-2 & 7] 59 a42 FAEH,
COX-1-& /4421 g 7150l Holshs 44 a4 v,
COX-2v= B39 cytokineo| AR OJ8f] F% o] HSA
prostaglanding AJAJst= o HAAZ Q] &2 St Drozdzik
= 2025).

7V (Juglans mandshurica Maxim. y= S5FI}Juglandaceae)
of 4t Uiy BEOR, FRah AMjelot U BT 5 - 2
3 HJofo] S 100-1,500 m AAo] APss oI, SRS
(AR o2kl ot 11 Frfi= SR F) 2 EthKwon
£, 2008), 71 L20] Al 79, B EL ehgo] 2ol
BEs, dukxo g ZojE= 3.5-7.5 cm, A& 3-5 cmO|th
(Luan 5, 2021). 3 7 pRt okg AE2, HEHOR A
o, $1ek, 4, ot 250l AMElo] SrekPark 5, 2012). 714
L= @A) Beftt okg i, €71, A, 7L o
4 ul& Ao st AE3F5H A5 E3l| quinones, phenols,
flavonoids, lignans, terpenes, diarylheptanoids, steroids 5= 3
o cloret SRS Hel 9 FHeSIHGuo 5, 2017). 1%
naphthoquinones®} flavonoids, terpenoids, diaryl heptanes”} 5=
8 A2 EF=2A FHAH AFEHJAH (Yao 5, 2016),
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ol WE FF gSlolN WP, ¢ 59 A2E Ad) ALT
2oz SRIE UK (Sun 5, 2011). 3, 7H 72 drfjol=
ellagic acid, juglanin, juglone 53} 722 tfFst &4 AHo|
e Z0= HuEglon, olf sRtE2 I35, TES
A 9 e BS UEtde Ao 4EA Sl o]
PR 2L RUR it e AR AA
82 7S AIARITHChoi 5, 2024).

FA7HA] 7FlU] B (Diao 5, 2017), (Park®} Oh,
2013), AE(Qi &, 2024) 52 F4sH 2 FAS) K &5
A7 Harslo] QAR ZHuT-o] Fufjof et A2Ed 2
FUF 5% A= AdFoz AghaQl AAolct. E3] oy
E HACE 3 7 dYEd FE HEE e JHE &2
== SHOE $YHo] Yth(Luan 5, 2021). o] & A+
Ae 7HIUGE g d4= 9 70% oee FE5E2 ©l85to
FET B A5 59l 7€ A vE & 2949
A A5E FPcte] AA 2249 &8 7S &

U5k stsict.

ook

e

rOII (¢]

e

2. M=z I diH

2.1. daie

7HIUF gull= R dEEFFE, Seoul, Korea)ol| A -
Ut 3 AAZLSHA AASEAIL, 60°CAIA 12417 ol E55
ol-gsto] Xt H, €T YA 7= sHafst] AR o]8s
Aok 7HIUE @ 5 352 AR 33 SRS 108]F
(wiv) 71eE &, 857 922 AH 100°Co|A 3417 <t
AAFE. 70% g F52 AR 70% oT&S 1001
(wiv) 7Fet F, 24A17F & wHkste] 2&31q1tt. ol %, FAL
£ ARESto] dsdat JAES EFlstaler, ojek 22 7
= & 33] ¥HEsto] 2E5190H ol F E3f € 7RV gl
B 8 70% OfrE 329 451 39013 (Whatman
Grade 5, 4, 2)} ATHLZ A18sjo] BT 4504 B
SISCh of7p7h SR AU Qo) @ B 70% ofeke
Z5-2 rotary vacuum evaporators AMEolo] -UjE A AT
1, 558 FEE2 52742519 powder FEHZ A x5}t
HE AlEE -20°Cq] Hash 2 Ado] AREsHeith

2.2. A%t & Z)7]

AE ujoF U Adof ARG fetal bovine serum (FBS),
penicillin/streptomycin, dulbecco’s modified eagle medium
(DMEM), trypsin Thermo Scientific Hyclone™ (Logan, UT,
USA)elA F4stR o, A =4 3 NO A4 oAl 842
Z43sl7] 98] AR 3-[4,5-dimethylthiazol-2-yl]-2,5-
diphenyltetrazolium bromide (MTT), dimethyl sulfoxide (DMSO),
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LPS, griess reagent o< Sigma Chemical Co. (St. Louis,
MO, USA)IA FUstiet. Thild Aol 23t Aol
protease & phosphatase single-use inhibitor cocktail 100X+
Thermo Scientific Hyclone™ (Logan, UT, USA)ollA T35}
o™, RIPA Buffere= Sigma Chemical Co. (St. Louis, MO,
USA)OlIA yst3ict. Treld dddS gielsty] fis) ARE 1
2} A9 B-actin, COX-22} 22} FA|C] anti-mouse+= Santa
Cruz Biotechnology, Inc. (Santa Cruz, CA, USA)|A 95}k
93, 12} FAQ1 iNOSe 22+ A9l anti-rabbit2 Cell
Signaling Technology Inc. (Danvers, MA, USA)AF A& At
S35tk mRNA #8242 9% 4¥o] A8H TRIzol”
reagents= Thermo Scientific Ambion® (Austin, TX, USA)]|
A #9159 37, Ethidium Bromide Solution (EtBr)2 Bio-Rad
(Hercules, CA, USA)OIA] 15t ARgsgict. B, epigen™
cDNA Syn. dT15 Master Mix, 4x2} epigenTM Hot Start
Premix, 2x+= EPIGEN Co., Ltd. (Cheongju, Korea)o|A] 7<)
51910 ™, primer?l GAPDH, iNOS2} COX-2% Bionics (Seoul,
Korea)of A Hd5to] Aejoll AR&SI:. A5 cytokines 57
517 Yol ARESE TNF-02} IL-6 enzyme-linked immunosorbent
assay (ELISA) kits= R&D Systems, Inc. (Minneapolis, MN,
USA)IAM F-AsFAH.

Adlo| AME-E 7]7]= vortex mixer (SI-0256, Scientific
Industries, Inc., Bohemia, NY, USA), rotary evaporator (EYELA
N-1000, EYELA, Tokyo, Japan), freeze dryer (FD5508, ILShin
Lab Co., Ltd., Seoul, Korea), centrifuge (MF-300, Hanil
Scientific Inc., Gimpo, Korea), micro refrigerated centrifuge
(Smart-R17, Hanil Scientific Inc.), microplate reader
(SPECTROstar Nano, BMG LABTECH, Ortenberg, Germany),
nano drop (Q5000, Quawell Technology, Inc., San Jose, CA,
USA), CO, incubator (MCO-18AC, Panasonic Healthcare Co.,
Kadomashi, Osaka, Japan), ChemiDoc™ Imaging System
(BIO-RAD, Hercules, CA, USA)S ARE-5}3iTt

2.3 MEF L MHE HF

B AYo] AREH NEFE ulA| Z223 (American Type
Culture Collection; ATCC, Manassas, WV, USA)OJ|A G935}
HoH, RAW 264.7 (TIB-71) HAAZE o]t 2=
DMEMO] FBS (10%)%} penicillin/streptomycin (100 U/mL,
1%)2 SRt v Aol A A7} Aok ol B AlTh H
oFshgict BE vk AL 37°C, 5% CO, 2749 incubator
oA o]FoiFt

2.4. MTT assayS &3t ME 4Z=2 Z&
A|Z Y2L-L Carmichael 5(1987)9] WS Fysto] =
A5k3ith. WA, 96 well cell culture plateo]] 5x10° cells/well

https://www.ekosfop.or.kr

Fo] NIZE 100 uLA E35}9] incubator (37°C, 5% CO, %
2ol Al 24417t &2t HiFSHTE. o] % Alxo] F=H(S, 10,
50, 100, 500, 1,000 pg/mL)E A|2E A2sl1 St 2740
A THA] 24A17F E3t B RS RSkl vioke] B H, Al
o 2.5 mg/mL L2 AZS MTT A2FS Z+ wellof 40 uLA
B7N510] A7 B2 M AAT, S T Ao AL,
Z} wello] DMSO 100 pLA 7}sto] A-20]A 1087} shaking
3t Th2 microplate readerE ©]-83] 540 nmo|A SHE
oItk AE BERS AR Bt 183 27 18

Feo] izt Mg Yehfdch

oh [\

A AEE(%) = (1 - A= J7F D557 I5) x 100

2.5, LPSZ 213t QESHNO) Y& 9Fl 28 53

LPS A=A R P& U128 S =5la] RAW 264.7 A E7} H
oFallof] MAAIZ] NOF =72 Green 5(1982)9] WS
3la] 243519tk HlZL 6 well cell culture plateo]] 8x10°
cells/well 9] A|EE 1 mL¥ £330 incubator (37°C, 5%
CO, 7)o A 24A7F &3t HigstGict. o] % LPS F48] 1
= AT control (LPS ©= A T1H)% 7+ 5= 119
LPSE Aot HF W2 REd &, 2/t § 252
2.5, 5, 10 pg/mLe] FE= ZH7} H7ksto] 16417 53t 7=
HjFsHltt. Hiko] B & ASAS 345t 96 well cell
culture plateo] 100 pL® &7]|1., griess reagent 100 uLE o
gk § A20]4 1087t shakingstSich ¥hgo] ¢ A&
microplate readerE ARE3| 540 nmo A SFEE =451t
NO 474 AA&E A5 7t 5% #3871 152 Hlast
of & LA HEE AEE eI

NO A4 oA 2%
= (1 - A% F7h 287 28 < 100

2.6. Western blotS 0/83t HHE EHS &
iNOS2} COX-2 thild ¥y-& =2517] 5] 100 mm cell
culture disho]] 1x10° cells/well %FQ] RAW 264.7 A|ZE 1
mLA] 2335}0] incubator (37°C, 5% CO, Z7A)of|A 24A]7k
S HiFsATh Al27t QMR &, LPS FAE g2 Al
9|3t control (LPS T A I1FH)% 7 5= 19| LPSE
HA AL, 241 & FEE(Q2S, 5, 10 pgmL)2 F35
< F7I5to] 16A17E B vl vide] & H, #iAE A
7stAl PBSE A|ZE 281 Al A5G o]F RIPA buffer 10
mLo|| protease & phosphatase single-use inhibitor cocktail
(100X) 100 pLE 718 AZ3t lysis buffer2 A EZ2rS 1ty
Stoith |8 E AlEL 4°C, 16,110 xg ZACFE 2087 U4
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Bejslel 42902 Husigl A% 439 el B B
2 BCA protein assay kitS 0|-&3] 451 2™, 4x laemmli
sample buffer®} E3otslo] ATFE i 89 20 uLE 10%
sodium dodecyl sulfate acrylamide gel®] loadings}o] 120 V
oA A7|FEsHAt A7 FEo® E2E AL transfer
X & o]-835}9] polyvinylidene fluoride membrane© & 0]
AR, o]F ALlofA 5% skim milk7} €3= tris-buffered
saline & tween 20 (TBST)Z 1A]7} &<t blockings}itt. 1
& B-actin, iNOS, COX-2 1&} A& 1:1,0000.2 3]A43] 4°C
of|A] overnight §-3-A17] ¥, TBSTE 10E 7FA0 2 31 A
oIt} B-actind} COX-2 anti-mouse 22} A+ 1:2,500°0.2
S| Aslo] ARESELL, INOS anti-rabbit 22} 3= 1:3,0000.

3] A5to] ARgolom, AoAl 1A17E 302 7t Hiot3l
t}. o] TBSTZ 10& 7H4o2 31 A& 3kgic). upx|etoz
OFAof|A] enhanced chemiluminescence MO 2 HE2A|7] &
ChemiDoc™ Imaging System& AF8-5}o] Tz WieZ 3lo)

shoict.

2.7. Total RNA 22/ & cDNA gt&

6 well cell culture plated] 8x10° cells/well %F2] RAW
2647 A5 1 mLA £33} incubator (37°C, 5% CO, &
Z)ollA 2447 2t HiFsEGATh Higel & F, LPSE 2
wello]] 10 pg/mL7} H & Agsla, 2417k0] ¢ 5 228
2 sEEE Al 1642 271 ore AFasck ool
i T HiXE AAT F PBSE F 2| Al H5H3]om, RNA
222 Y3l ZF wello] trizol reagent 1 mLE £330 A|ZE
lysis 3} T}, ©]F chloroform 200 pLE d7}5te] 10-153]
TEA 42 o, 3ol BEE A AT T 4°C, 16,110
xgO &2 2087 YiEeE HAsIYlth A5 isopropanol
500 uLet 4lo] L3 20 F tpA] YAlE st on, o I}
d= &l RNA pellet-> ZH5}IT}. Pellets A|2Jet 458
A| A3t H, diethyl pyrocarbonate (DEPC) treated water= 3]
A5 75% oler & AR ARSIt §oIE A,
0]% pelleto] DEPC treated waterS 50 uLA 7}5f €347
Th&, total RNA &2 nano drop& AR5t S43H3It
cDNA $HS 3 &3 RNAQ} nuclease free water (NW)
£ 29kste] 70°ColA 5ETE BFS Xt H, 4°C 244
F712 557 ¥RSAIA Y. o]F Syn. dT15 Master MixE &7}
Sto] 50°Cof|lA] 1042, 95°COflA] 54, HHA|TO2 16°Cof|A] 5
B2 WS A7 DNAS TASHT,

2.8. Reverse transcription-PCR (RT-PCR)S 0/&5t
mANA &35 55

J95 2 78] 18] RAW 264.7 AZof|A |35

o

Ol

332

7 QA1) mRNA @& RT-PCRZ Z4519ick. 24 cDNA
= Hot Start Premix®} Z} primerE £315t0] HH3-S F£H|5}%
o, Ago] AFE-H primer sequences= Table 10] AH|A]5}Y
Tk PCR 272 APz v 2ol 44353t GAPDH=
95°Co| A 38, 95°COl|lA 10%, 64°Col|A 20%, 72°CoA 20
%, 72°Col|A] 5EOF 30 cycles, INOSE 95°Coj|A] 38, 95°C
ol A 10%, 62°COolA 20%, 72°CO)|A] 20%, 72°Co|A] 5EO=Z
30 cycles, COX-2+= 95°COo||A] 35, 95°Cof|A] 10x, 51°CO|A]
202, 72°COl|A] 20%, 72°COl|A] 55202 35 cyclesE A5
t}. ZZ5 PCR AMHE2 5% EtBro| A7M= 1.5% agarose gel
o 100 V 274 30& o]H2 A7|FEFoHAH, o]F A9
4g 2A3lo] MES elstsich

2.9. ELISAE 0/83t FZ4& cytokine Y&5f 55
A=A cytokine?] AYAAFE =457 Y5l 6 well cell
culture plateo] 8x10° cells/well k2] RAW 264.7 A|ZE 1
mLA] 233}9] incubator (37°C, 5% CO, Z7A)of|A] 2447k
ot 85t} o]% AlXof LPSE 10 pg/mL9] HE &2 A2
5k, 2A17t0] AW H HLE(2.5, 5, 10 ugml)E 252
B7kelo] 16412 37} wjope Agstsich ool B 7, 2
wellol A 459 500 uLE 215519 16,110 xgoA] 523t
AEE AL, ThA A 300 uLE Fsto] S0l AR
ot 954 cytokine®]l TNF-a2} IL-6+= ZF9] ELISA kitE ©|
&3l A=A vl w2k S48k ew, 472 microplate
reader® 450 nmoA FFEE S5t £S5

2.10. &4 A=/

£ AoA HPE BE A et 5A Hee
Z70A4 33] whEsto] AAISHoH, Aik= Fetght
ZHmeantstandard deviation, SD)Z A A5} Tt &4 £
IBM SPSS Statistics (23, IBM Corp., Armonk, NY, USA)=
Ol8IAL, ttests HEBt] FAEHE(p<0.05, “p<0.01,
"p<0.001)S EAIS}FICE

ke o
o,
2

gis
2 EN
(=)

o rlo

Table 1. Sequence of the primers used for RT-PCR

Gene Primer Sequence (5° — 3°)

GAPDH  Sense TGAAGGTCGGTGTGAACGGATTTGGC
Anti-sense  CATGTAGGCCATGAGGTCCACCAC
iNOS Sense AATGGCAACATCAGGTCGGCCATCACT
Anti-sense  GCTGTGTGTCACAGAAGTCTCGAACTC
COX-2  Sense GGAGAGACTATCAAGATAGT

Anti-sense  ATGGTCAGTAGACTTTTACA

https://doi.org/10.11002/fsp.2026.33.2.329
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3. Zda 4 nEt

b

3.1 =5 #8
VLR Auf 100 go] Hhsto] A% 2B 2.04£0.03%,
70% ofgE FEEL 133:0.03%2 £ SISt

3.2. MTT assayE &3t HE H==Z

MTT= AR Al29] nlEZE ol Yol EAfdk= oxido-
reductase?] T4 v 9J3) =0 HE9] formazans
B/gettt. B formazang 77|80 5O2 Bofjgt & A
BEE FUEE SHTOEHN, AE Y2EE SPot=dl &
25]&= Ho|th(Denizot¥} Lang, 1986).

THAJAZQ] RAW 264.7 N ZE o|-&3f] MTT assay= S~
A3k, 7R g G4 2 70% ofehe 2EE2 10 pg/mL
0]5}9] HoA 2 91.17%, 90.33%2] A|E B2L-S HY
ChFig. 1). 0|23t ZE vlgto g o]% RE A2 25, 5,
10 pg/mL SEF7roA A5t Tt

3.3 LPSZ 2I3t RESZE(NO) 44 x| 24

NO= A AsHdo] w2 FA9] 7|4 A2t ZA A2
kS 474 B35} (Khan 5, 2023), L-arginine©] L-citrulline2.
2 AlkE = B oA A E th(Knowles?} Moncada, 1994).
S oA NOZL HestA AdE A 23 &4 /8

120
OJFH mJFE
| ok wk
100 O .
3 wEE
= 80 |
2
] AXE
.-E 60
=
T 40 |
o Ao
20
o U I I I I 1
Con 5 10 50 100 500

Concentration (ug/mL)

Fig. 1. Cell viability of hot water and 70% ethanol extracts from
J. mandshurica Maxim. fruit on RAW 264.7 cells. The RAW
264.7 cells (5%10° cells/well) incubated for 24 h in 37°C, 5%
CO; incubator. After that, the cells were treated JFH and JFE
to each concentration (5, 10, 50, 100, 500 and 1,000 pg/mL). The
cell viability was measured by using MTT assay. Con (Control),
Extracts-untreated group; JFH, J. mandshurica Maxim. fruit
extracted with hot water; JFE, J mandshurica Maxim. fruit
extracted with 70% ethanol. All values are mean+SD (n=3)

("p<0.01, ""p<0.001 vs Con).

https://www.ekosfop.or.kr

Qltt(Miyataka &, 2002). NOS] AAIHFL LA O F griess
reagentE ©|-&3f S45l=t, oli= MZEoA FdH NO2| 4t
SHMFERl obdAitgFt whESte] B8O ofxdS Aok,
oPAY Tt =24 E B AR H24E YERdTH Yucel
5, 2012). &, 8% B oA FEE NO9| 2 M ¥t
E AT 5 AUtk YE ol&sto], Al NO A4 A
244 B7tellth ool wat, RAW 264.7 A|2o]] LPSE A
g5t} AF BHZ R F, 7HEIUE duf d5 2 70%
gs FEE2 25,5, 10 pgmL FE2 2Fste] NOSJ A
A= 74T 27E Fig. 20 Yeigith. 1 43, 7HEjvE
guf G 9 70% ofehE FEE2 LPS B A2 15 tiH]
10 ug/mL 5o A 212 37.61%, 46.61%2] A 235 YEr
Wt 3 F FEE9 JAE&2 LPS 95 AE IF tiy]
29.44%9] JA&S HQ FAP AFET H 52 S B
of, 7t g 94 2 70% oEhe 22E0] NO 44 o
A /o] s ERIsHH

Lee 5(2022) ofATR}AA B g4 F5E0] 500 pg/mL
FEoA 26.5%9] NO B4 JAIE&S Hepdrta Husiglo
o, Lee 5(2017)9] AL 70% of|ere F&50] 1,000 ug/mL
FLolA 31.4%2] JA| BE HAoka A|Alstit). o] gt
718 Aot v o, & Ao AMEEE 7R duf
I D 70% oS FEEZ JHHLE W2 FLoAL T
E2 NO A3 /<5 Hol L3 A5 BHE AY= 22
=2 IoE A

Shu @A 43, BHES 2 Mg AR olo] | 4

3.4. Western blotZ 0/83F EHE EFHEHINOS,
COX-2)
iNOSE Thofst 2Z oA Grzog WiEE g4,

olN
)
R
l:‘;
olN
i
9l
et
i)
L
rlo
o
i)
)
BN
R
2
>
[
ik
ox
o
i)
H1 of

= i
2 WA, A4 st 9 22 EAS 26 A5 A8 A
Yol F83 IS st= ACE LA QlthHabib 5, 2022).
COX-2% arachidonic acidE PGE,& A35t= w128 =05}
™ (Budiastuti -5, 2025), §5] 94 ¥ WIHF vl &5
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Fig. 2. Inhibition effect of hot water and 70% ethanol extracts from J. mandshurica Maxim. fruit on NO production in LPS-treated
RAW 264.7 cells. After culturing RAW 264.7 cells (8x10° cells/well) in 6 well culture plate for 24 h, and then LPS was treated for
2 h. After that, JFH and JFE were treated by concentration (2.5, 5, 10 pg/mL). (A), NO production was determined in RAW 264.7
cells treated with JFH; (B), NO production was determined in RAW 264.7 cells treated with JFE. JFH, J. mandshurica Maxim. fruit

extracted with hot water; JFE, J. mandshurica Maxim. fruit extracted with 70% ethanol. All values are mean+SD (**p<0.01,

vs LPS alone treatment group).
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Fig. 3. iNOS, COX-2 protein expression levels of hot water and 70% ethanol extracts from J. mandshurica Maxim. fruit on RAW
264.7 cells. After culturing RAW 264.7 cells (1x10° cells/well) in 100 mm cell culture dish for 24 h, and then LPS was treated for
2 h. After that, JFH and JFE were treated by concentration (2.5, 5, 10 pug/mL). (A), iNOS protein expression was determined in RAW
264.7 cells treated with JFH; (B), COX-2 protein expression was determined in RAW 264.7 cells treated with JFH; (C), iNOS protein
expression was determined in RAW 264.7 cells treated with JFE; (D), COX-2 protein expression was determined in RAW 264.7 cells
treated with JFE. JFH, J. mandshurica Maxim. fruit extracted with hot water; JFE, J. mandshurica Maxim. fruit extracted with 70%

Hokok

ethanol. All values are mean+SD ("p<0.05, “p<0.01, ““p<0.001 vs LPS alone treatment group).
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Fig. 4. iNOS, COX-2 mRNA expression levels of hot water and 70% ethanol extracts from J. mandshurica Maxim. fruit on RAW
264.7 cells. After culturing RAW 264.7 cells (8x10° cells/well) in 6 well cell culture plate for 24 h, and then LPS was treated for
2 h. After that, JFH and JFE were treated by concentration (2.5, 5, 10 pg/mL). (A), iNOS mRNA expression was determined in RAW
264.7 cells treated with JFH; (B), COX-2 mRNA expression was determined in RAW 264.7 cells treated with JFH; (C), iNOS mRNA
expression was determined in RAW 264.7 cells treated with JFE; (D), COX-2 mRNA expression was determined in RAW 264.7 cells
treated with JFE. JFH, J. mandshurica Maxim. fruit extracted with hot water; JFE, J. mandshurica Maxim. fruit extracted with 70%
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Fig. 5. TNF-o production of hot water and 70% ethanol extracts from J. mandshurica Maxim. fruit on RAW 264.7 cells. After culturing
RAW 264.7 cells (8x10° cells/well) in 6 well cell culture plate for 24 h, and then LPS was treated for 2 h. After that, JFH and JFE
were treated by concentration (2.5, 5, 10 pg/mL). (A), TNF-a production was determined in RAW 264.7 cells treated with JFH; (B),
TNF-a production was determined in RAW 264.7 cells treated with JFE. JFH, J. mandshurica Maxim. fruit extracted with hot water;
JFE, J. mandshurica Maxim. fruit extracted with 70% ethanol. All values are mean=SD ("p<0.05, ~'p<0.01, ““p<0.001 vs LPS alone

treatment group).
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Fig. 6. IL-6 production of hot water and 70% ethanol extracts from J. mandshurica Maxim. fruit on RAW 264.7 cells. After culturing
RAW 264.7 cells (8x10° cells/well) in 6 well cell culture plate for 24 h, and then LPS was treated for 2 h. After that, JFH and JFE
were treated by concentration (2.5, 5, 10 pg/mL). (A), IL-6 production was determined in RAW 264.7 cells treated with JFH; (B),
IL-6 production was determined in RAW 264.7 cells treated with JFE. JFH, J. mandshurica Maxim. fruit extracted with hot water;
JFE, J. mandshurica Maxim. fruit extracted with 70% ethanol. All values are meantSD ("p<0.05, “p<0.01, “*p<0.001 vs LPS alone

treatment group).
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