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ABSTRACT OBJECTIVE To investigate the in vitro anti-inflammatory effects and mechanisms of oblongifolins A (OA)
extracted from Garcinia oblongifolia. METHODS RAW264.7 cells were used as the research subject and divided into control group
(0.5% DMSO), lipopolysaccharide (LPS) group (1 wg/mL), DEX group (10 umol/L DEX+1 wg/mL LPS), and low-, medium-,
and high-concentration groups of OA (7.5, 15, 30 umol/L OA+1 wg/mL LPS). Except for the control group, the remaining groups
were first stimulated with LPS for 1 hour and then mixed with drugs for 24 hours. The morphological changes of cells were
observed in each group. The contents of nitric oxide (NO), reactive oxygen species (ROS), tumor necrosis factor-a (TNF-a) ,
interleukin-6 (IL-6), IL-1B, IL-4 and IL-10 were detected in cells of each group; mRNA expression levels of TNF-a, IL-6 and
IL-1B were measured. The expression of key proteins in the nuclear factor kB (NF-kB) and nuclear factor-erythroid 2-related factor
2 (Nrf2) signaling pathways in each group, as well as the nuclear translocation of NF-kB p65 and Nrf2 proteins in control group,
LPS group and OA high-concentration group, were detected. RESULTS Compared to the LPS group, the number of spindle-shaped
and irregular cells gradually decreased in OA groups, the contents of NO, ROS (except for OA low-concentration group), TNF-a,
IL-6 and IL-1B3, the mRNA expressions of TNF-a, 1L-6 (except for OA low-concentration group) and IL-1f as well as the protein

expressions of phosphorylated NF-«kB p65 (p-NF-kB p65) ,
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significantly (P<<0.05). OA of high concentration could inhibit NF-kB p65 protein nuclear translocation and promote Nrf2 protein

nuclear translocation. CONCLUSIONS OA can suppress LPS-induced inflammation in RAW264.7 macrophages. The underlying

molecular mechanism likely entails the inhibition of the NF-kB signaling pathway, the activation of the Nrf2 signaling pathway and

the reduction of ROS and inflammatory factor release.
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G AT ST AL AR 5 405 00 5 ) 7 AR R . i 22 b
(lipopolysaccharide , LPS ) f& % > [ 14 1 4H U BE S M 1Y)
FE AT, AT E AR A e A IOV, S B 2R
ST, in—%F LA (nitric oxide, NO) R FEH T o
(tumor necrosis factor-a , TNF-a) . 1 414 2 6 (interleu-
kin-6,1L-6) \IL-1B Joa ™ A", e 4 PR3 B AN 2l Hh
TR TIC AT 3 250™ H (9 2H S5 O R B AR Ak , Bfel 2k Hh B
ESRFUEAL . R, L 1) 2 9081 %) SR 2 AR RN 5 20 A
TR T AE MR A RGRYT B, BT, AEHS
PRI 5% 25 7E RAE MR TR YT N iz B R
KAl IS 25 20 B Wil JHEIE 2 R G0 O A
RAFERANE", W, NRARAY h IR 2 2H
BB R 27 BA R X

1% 5 1L 77 F Garcinia oblongifolia Champ. ex Benth.
J e R R EAY) , FE IR I I
M, HIRAE W SRS 250, BRI AR 1k R
SCAENVER, & SN TiaIrbe 2 fr T Rt g
O AR WG R ILAT R A 2R S
Yy, ALHE R A DS S IR 2 S AR R A, R
T2 AL A 208 B LT 00 F 2140, o 2 e B B AT )
FRHEPEAL G Y, R 2 B2 A Y EA RAFIBTRTE
P£™, oblongifolins A (OA )& IS EF LLIATF B H 53 25
TRBNH) 22 5 I SEUR P 2R S A0 A 1, AS TR i
IR AL, OA A RAFMPLRIGEYE, itk — 5%
OA L RAEHIPLH , AWFTE A LPS 155 RAW264.7
F I 200 ) A S 5 i 240 FRLABS AR 43 ) DA PRI K L 4
Ji PR KPR K7 TR T OA RS MIT R AE HIFI
ML, BFE R OATRYTT A RAEPEBR RS %

1 #F#
1.1 FEE{ES

AHIFSE i 32 B AL 45 XS205DU Y L T3 Hr K
F- (3£ [# Mettler Toledo 2~ 7l )  f5810R Y /5y 38 ¥4 Uk 15 0>
HL(E[H Eppendorf /3] ) 3111 1 CO. 18 5 55 3546 (56 [
Thermo Fisher Scientific 3 &) ) .Odyssey A4 X {421 /NG
BUGAX (3£ E LI-COR A H] ) \CFX96 1 S 2% 5 o 1t 2R
& Wi 4% 3 5 v (PCR) AX ( 32 [# Bio-Rad /A #) ) . Syner-
gy™H1 Y 4 Ty fig il A5 A% ( 36 5 Bio-Tek A H] ) , Accuri”
C6 Plus 13 X4 g 4371 {X (3£ [l BD A Al ) . DMi8 B 5]
B (5 Leica A /) )45,
12 FEHRBSRAF

OA (2l >98% ) A G B4 M B L 777 51 Bz vh
PRI A3 B 1Ak s b ZERAS (DEXO Bl R B 1 S (P
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X} &2, 4145 2209205, LA 1 mL:5 mg) 4 [ [ 24 4 A
ZEHE T 2547 BRZA /] LPS (L5 L2880 ) Il [ I [ Sigma 24
) ; TNF-o IL-6  IL-1B  IL-4  TL-10 Jifg EB¢ 5 92 W% i 4 26
(ELISA) & 7 & (#t55 4351 i G202412M . G203049M
G203063M . G203051M . G203075M ) 241114 [ S5 N T 5
AR A FR 2 7] s NO R & (45 20220628 ) 1 H 7
s AR Y T REWF ST T 5 1 4 4 (reactive oxygen spe-
cies, ROS) ik # & (41t 5 S0033) W [ |28 = KA W)+
AR BR 2 7] 5 1 2FHi % 1gG (HAL) 28 —ht (it %
WA320972) 14 [ 3% & Thermo Fisher Scientific 2] ; fif
B-WL3h 4 1 (B-actin) ¥ [F F B p65 (nuclear factor kB
p65,NF-kB p65) 4% [H T kB filIi| # I o (inhibitor of NF-
kBa, IkBa) .Kelch FEF A N e AH C & 1 1 (Kelch-like
ECH-associated protein 1, Keapl) . fiif NADH Jiit & fi§§ 1
[NAD (P)H quinone oxidoreductase 1, NQO1]. Ifl.£L. 2 /il
4 i} 1 (heme oxygenase-1, HO-1) %55 54 [N F41 & 2 M
A 2 (nuclear factor-erythroid 2-related factor 2, Nrf2)
PUIARFN CoraLite 594 LI FEHi o — 4T (55351 24 20536-
1-AP. 10745-1-AP. 10268-1-AP ., 10503-2-AP . 11451-1-
AP . 10701-1-AP . 16396-1-AP . SA00013-4) ¥4y [ i1 =
JiE A ) 4 R PR S ) 5 G 5 85 R 1k NF-«B p65 (phos-
phorylated NF-kB p65, p-NF-«B p65) . p-IxkBa JLiA& (it 5
435 > TP56371 ., TP56280) 34 I [ 3 Fb 345 125 245 A 4
() A RS R 5 YF 488 I Edt S —HT (H1k5 Y6105L )
W i A SR B AR B A B AR 5 A i i (it
A11THOOK) W [ 2 [# Gemini 2\ 7 ; 5 % DMEM 5 73 it
(#1t5 8122356 ) I [ 3 [H Gibeo 23 7l s MTT ik 7 (it =
M8180) 1 [ Jb 5t & 3 ERHE A PR A 5 6L RNA 25U
7 & (415 17921KD1) g H 35 [ Axygen 2\ 7 ; Perfect
Real Time i7 & . TB Green” premix Ex Taq™ I (LS54}
512 RRO47TA \RR420A) ¥ F 5 4B 9 T8 CRI%E) AR
Nl
1.3 4Hpakk

/IN BB A L 0095 200 i RAW 264.7 11 [ v
BhEBe LA R AR L
2 FHik
2.1 ¢mREEESR

H RAW264.7 4 L4500 T35 10% fa 4 1075 75 %%
# (100 U/mL) F%E 8 % (100 pg/mL) ) DMEM #5373
BB IR, BT 37 °C .5%CO. i TE IR 35 3240 h 15 3%
R0 M 28 35 U T 70% ~80% I HEATAB AR , SR )5 17
TGS
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2.2 OAFHUREHITHIE

KA MTT 3K OGS 4 7 RAW264.7 4
J, L5 X 10" A>/mL 4270 5] 96 FLAk 7, 4:4L 100 wL, 1F
21 05 BE J5 I A [5] & B 14 OA, 76 TG LPS il 3 A A
LPS Hill 3 2545 43 51000 2 40 A7 06 2%, 25 58N [ vk B
OA X RAW264.7 4 JIfg 34 58 (1) 52 0 o 18 B %) 4. [0.5%
— HJEF AR (dimethyl sulfoxide, DMSO)].JG LPS Hl 34 (%)
OA Z . ¥ LPS H3# 4 A5 LPS i OA 4. JGLPS
HI ) OA LHANIERE 37 24 h )5, I AR B OA (7.5,
15,30.60,80 pmol/L, ¥k FE M3 8 i 5L 40 45 SR ik &) , A7
LPS Jl3# 1 OA 4H 4l e FH 1 wg/mL LPS Hil3# 1 hf5 , 7
JITAA 5] ¥ B OA (0,7.5. 15,30 pmol/L, ¢ F& #3 4% ¢
LPS IF ) OA 4 MTT S2 5645 B8 , BRI 13 34
B IRARFE 24 he HIRATHM A E OA L
0.5%DMSO )75 4. BALINA MTT # W 20 pL, 4k
K% 4 h, W3 bW B S &AL R i A DMSO 150
uL, #EEHR Y 10 min, FHEEFR{CAE 490 nm %4 AR 2 4%
LIS JE (optical density, OD){HE , 7B AMMIAFIE R
M A7 75 F (% ) = (ODyzsg —OD sy )/(OD sy —
OD ) X 100%,

2.3 B NO F1ROS & EHI#

K H Griess I FE =04 AT o K RAW264.7 4
JILA 1 X 10°A4/mL #0216 FLAk o, B4l L mL, % & X
821 (0.5%DMSO) \LPS 2 (1 pg/mL LPS) .DEX 2 (10
pwmol/L DEX+1 wg/mL LPS, ¥ B AR 5 Wi 52 56 45 ik &)
FOAAK B B4 (7.5,15.,30 pmol/L OA+1 pg/mL
LPS, ¥ BEARHE “2.27 T N5 R E ) , i 31 E 1L,
X BRLH A1, A 2R LPS L | b5, PS5 259TR
BRI 24 ho AR AN E 5 100 WL, 32 BRI &
VLT A NO & & o RS AL, Jin A 10
umol/L 2" ,7"- "N R LBl TAE#® 1 mL, 37 °C
WEYEIF A 30 min, BRI LR 2% vhifk (PBS)VE¥ 31K, A
PBS 500 pL FA2: 410, 4% )5 7 B A i 20 4l i AUk ROS
T,

2.4 HRBFSHIMERS MR RS REE F & 2R

MM o320 M 25 24 7 v IR “2.37 0, & H A& 254
YEFI 24 h )5, B A i 5 R A T30 B B T, Fr O
AT RS A AN MO TE A B A A 0 o B A 45 2E 4 i |
T W, MR 4 ELISA 5 71 & vd B A5 5 ik A I b3 e rh
TNF-a . IL-6 IL-13 . IL-4 FIIL-10 1 .

2.5 #HBEH TNF-o IL-6 .IL-18 mRNA 53894

R SERT 98 B PCRIEAGIN o 40 i 4341 )2 25 24
T 237, A MLy AE 24 h)5 IS4
YA, HE AR S HE UM RNA 1 2 FOHk ), % RNA 3F
175 # J5 UG 57l cDNA SR J5 #E4T PCR 1% . PCR Y™
Ha 5540 95 °C FilAE P 30 5595 °CA8PE 5 5,60 °C iR K AE
4130 s, HAFEH 40K, L) B-actin NS FELA  {FFH 272

TEZED 202445 35 5 10

Wi 4 A o TNF-o IL-6 . IL-18 mRNA Fi5K 7. %
H B 5 [ 38 el AR TAEW TR (R0 ) I A R ]
RIEBITE B, 519 B = RN 1

x1 S|YFEIIR=MRAN

EH R —3) R Al (5'-3") TR Nbp
TNFa GGACTAGCCAGGAGGGAGAACAG  GCCAGTGAGTGAAAGGGACAGAAC 103
-6 ACTTCCATCCAGTTGCCTTCTTGG  TTAAGCCTCCGACTTGTGAAGTGG 141
18 TCGCAGCAGCACATCAACAAGAG  TGCTCATGTCCTCATCCTGGAAGG 118
Bactin - GTGCTATGTTGCTCTAGACTTCG ATGCCACAGGATTCCATACC 174

2.6 4HBEF NF-«B Nrf2 i@ B X &/ 5 RIEHE

R B 2 BRI AR o 20 0 B 4 24 T 1k
[F]“2.3" 3, £ AN 25 Ve 24 hm  WAR & 4 240
L, A B A P AT 0 790 %) A T K I fie S 4
MM, R AR, 2 i 109% ki
Tt 2 0 - 2R DR A P e R e L WK, 2 B 5 FH G 2 1 DRk 1)
Wt 15 min Ji5, 43 B0 A B-actin . IkBa , p-IkBa . NF-
kB p65.p-NF-kB p65 . Keapl ,NQO1 , HO-1, Nrf2 — i
(FRRELL B R 1:1 000) ,4 °CHF B 127 ; F TBST L& if
WRDEREE 3 UK, INAZOE =Pt (R LL 2R 1:10 000) , % i
TEEEHEF 1 h, TBST 22 P BE 35 , WL EALLAMEO
BAGAURAE o FH Image J A4 53 A7 8 11 250 I BEAEL, DA
H BY%E 5 N B8 1 (B-actin) AU K EEAE FL (R H &
F 28K
2.7 AR NF-xB p65FINrf2 EAEL W E

SR 20 G 2 5 G TE RGN o RAW264.7 41 g A
1.5X10°/4~/mL #: Fh 2] 24 FLAR Y 19 JC 6 36 3% - b, 1F
24 h 40 G BE S 0 R % R4 (0.5%DMSO) | LPS 41
(1 pg/mL) OA FHe 2 (30 pmol/L OA+1 pg/mL LPS),
BT 3L B BRAL A1, AT 4L 40 M 9 LPS
FIB L h e, TS 2R A R % 24 ho WA AL,
4% 22 5 F I &1 72 30 min, B )5 FH 0.5%Triton X-100 if 175
20 min, Jf H] 10% L1 2 1 3% % & 34 1 h, A NF-xB
p65 Nrf2 —$t (Fi B Lu 5 735104 1:3 000,1:200) , 4 °CHEE
B R FH PBS VR 3K, I AKH R 12 56 — 4T (W Bé Lt
35 1:250) , FIRAOEHFE 1 hy FHPBS VR 3UK, A
47, 6- kI -2-FKFL M| W (DAPLD) #EYEHF F 10 min, [
PBS YEW G , B, 7E90E W iss T WA IF 411 I (NF-«B
p65 7R R LR A5, Nrf2 5 1 R 40650, 4 2
).
28 FitZEFHIE

K HISPSS 27.0 FAF X B #- AT Ge 150 Hr . Edia LA
X+ s RN, 4 8] LR FHEL R R T 22501, 4L TR P PR
I, 257 25 55 % JH LSD-1 K 36 , 577 25 A 55 T 5% HH
Dunnett’s T3 /56, frg6/KifE a=0.05,

3 R
3.1 OATHUKEMIFIELER
55t B2 e, 760G LPS Bl &4, 60 .80 wmol/L

OA YA HE {2 35 B AR 40 g A7 1% % (P<<0.05) , 111 7.5, 15,30
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pmol/L OA 4% 4 ffl 47 1 2 JC k. 3 521 (P>0.05) 5 7E
1 wg/mL LPS Hl3# 24T , 5. H LPS B 7.5.15.30
pmol/L OA S A HLAFIT #4701 2 520 (P>0.05) , 45
W2, P, AR 7.5.15.30 wmol/L 43 HI1E K
OA MK VR EE A TR 2255

*2 SAMREEERVLER(x+s,n=3)

b iR || Eil e

TR 100 JELPS ) 0A80 ol L4 56241595

TLPSHIG0ATS pmol LA 101912239 | | UHLPS 10233297

RIPSHIEMOA IS umol LT 10082+388 || ATLPSHIMMOATS pmol LAl 10136721

JIPSHIEMOA0 pmol L] 102845660 || A LPSHEA OA 15 pmol L4 9881139

HLPSHIMOAC pmolL Al 7236+136¢ || HLPSHEMAGOA 0 pmal Ll 101842711
a: 5 I A, P<0.05.,

3.2 OA X} LPS % 5 RAW264.7 4l ffl 7 NO #1 ROS &)
A

50 RRZH LA, LPS ZH 21 ffd o NO Fl ROS 5 2 4 it
FTHE (P<0.05) ;5 LPS 41 Ho &, DEX 2 F11 OA 4%k Ji
ZH 2 HfL H NO FTROS (OA IRV B2 2H BR A1 ) & 1 14 1 2
fR(P<<0.05), 4IRS,

=3 ZAMWMBEHBANOFROSEEWNLE R (x+s,

n=3)
3 NO/(jumol/L) ROS/% 413 NO/(jumol/L) ROS/%
hopeEi 4544019 0331004 || OAMRKEAL 2121258 4820255
PS4 26154055 59902355 || OAKIEA  1692£058 41002059
DEX4! 17124038 40204165 || OARKEA 9971044 3150+490°
a: 55X A, P<0.05;b: SLPSA 4%, P<<0.05,

3.3 OAXtLPS 55 RAW264.7 4R 7S B 8401
R A R DY B AR — . LPS A Kt
PRI AS 25 ERIE RIS AR . 55 LPS 24 He#% , DEX 4
T OA 45 3 41 4 25 I T RIAS K U] 40 it 72 00k />, T84 9
G 2. R ILE L,
3.4 OAZXtLPS 55 RAW264.7 48 i h 28 i B F B 24 i
50 BREZH P4, LPS 2H 40 g TNF-o IL-6  IL-1B
IL-4 FIIL-10 75 534 i 2 75 (P<<0.05) ; 5 LPS 4 L A%,
DEX ZH Fil OA #5 ¥ F 2H 4 Jifd 412 % X F TNF-ac . IL-6
IL-1B 2 35 3K (P<<0.05) , i 48 P IL-4 FI IL-10
T TR (P<0.05)., Z5HRILFE A4,
3.5 OAXf LPS i% 5 RAW264.7 40 il h TNF-a« \ IL-6
IL-18 mRNA RiEHI 0T
555 R L, LPS 28 4 Jfd H TNF-o IL-6 . IL-18
mRNA IR 1 2 T8 (P<0.05) s 5 LPS 41 [E 4%,
DEX 21 Fll OA 45 ¥ & 21 4 i f* TNF-ou  IL-6 (OA IR ¥ £
ZHFRAE) (IL-18 mRNA F kK-35 i 2 AL (P<<0.05) o
ZEIR LR 5,
3.6 OA %t LPS iS5 RAW264.7 £ ffl 1 NF-«B if & 18
KEBRIEHZM
50 HRZH L4, LPS ZH 40 11 p-NF-kB p65 il p-IkBar
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F. OA B EE4L

w3k YR RSB 40
E1 OAXLPSiESRAW264.7 R ZSHI 240

x4 BAMBEH TNF-o IL-6 IL-18 IL-4 FIIL-10 &
ERMER(xLs,n=3)

415 TNF-o/(ngmL)  IL-6/(pgmL)  IL-IB/(pgmL)  1L4/(pgmL) IL-10/(pg/mL)
Bt 8391057 2524000 2559+1128 9454038 5341132
LPS 20614398 TSITEI6E A49BT0E 14504 259819 3D34E13Y
DEX4] 116274257 31061076 148538+4589°  4435+110°  6889¢ 165
OAMRKEEA 144421497 52358236 20160444203  4091£248  5976%123°
OAKEEA 101254726 41861078 15775943893  S0.65+087 9775262
OATIREEAL 7604136 33341129 8061842573 5535+ 168 110512410

a: 55X AR, P<<0.05;b: SLPSH 4%, P<<0.05,

x5 HBAMAH TNF-o IL-6.IL-1p mRNA RikkE
KMER (x+s5,n=3)

415 TNF- mRNA IL-6 mRNA IL-1f mRNA
by 104035 109£0.56 101£0.15
LPS 4 1588£175 141227412668 290947+ 242,93
DEX4 778+ 131° PN ERERTS 579453584
OA TRV 11694196 1185.65223.25 1839.08 +448.66°
OATIRIEA 1038+ 1.08° 780341 15641° 171047431478
N E 5491114 627.29£105.19° 988.20+ 128.80°
a: GXHIRLL AL, P<<0.05;b: SLPSHL LA, P<0.05,

AR IR B TR (P<0.05) , IkBa 8 4 kK
B AR (P<<0.05) ; 15 LPS 41 He %, DEX 411 OA %
Vi B2 AL 40 L H p-NF-B p65 il p-IkBa 2 113 157K F- 15
3 FRAIE (P<<0.05) , kB 25 14 % 5 7K 7 3 1 3 T
(P<0.05). 45RILFK6 2,
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R6 BAMIEHNF-«BEBKIEXERQRIKKFRENLE

B(xts,n=3)
413 p-NF-kB p63/-actin -~ NF-kB p63/B-actin-~ p-lkBosB-actin IkBaB-actin
Bijit 002340002 053540043 04200008 0.738:+0.060
LPSZ 0212+0020° 0513+0.030 0624004 047450034
DEX4] 0.082£0.010° 0518+0.033 0518200240 0.791£0.097"
OAfEIRIEA 0.153£0011° 0475+0027 048610033 0919£0.095°
OAPIREEA 013240023 050640019 043950014 0855£0.121°
OA IR 01130018 0483+0.004 0404+0021° 1060 £ 0.129°

a: 5XF R4 i, P<<0.05;b: 5LPSZL H#L, P<<0.05,

NF-KBp65‘- — — —_— S -| 65 kDa

=
p-IkBa | 39kDa

I XFA84H; 11 .- LPS4H; I : DEXZL; IV : OAfIRM BE4H ; V : OA Ik
JEA VI OARMIEA .

B2 &AM NF-«BEBBEXEARIEMNBEKE
3.7 OAX}ILPSi% S RAW264.7 AR R Nri2 B EH
FIEHIR M

EjXF RRZH L, LPS 4 4 e HO-1 Fll Keapl 13
KA 25 T (P<<0.05) ,NQO1 2 A /K- ik 3
FEAIL(P<<0.05) ; 5 LPS 41 Hu4% , DEX 41 Al OA £ ¥k FE 41
4 i h Keapl £ 1 335 7K F- b 2 FEAIK (P<<0.05) , Nrf2
(OA % . H ik B 2 B 4h ) \HO-1 (OA fIG ¢ i 4 [%: 40 )
NQO1 & R IA/KF- 34 i 2 T 5 (P<<0.05) . 45 R ULk
7Kl 3,

RT7T BEBEPNREBBEXESREKERUE

B(xts,n=3)
ik Nrf2/B-actin HO-1/B-actin NQOI/B-actin Keap]/B-actin
papeil 0.2670.054 0.127£0.043 0433£0.057 0.257£0.050
LPS# 0201£0.041 0318£0.006° 0.192£0.019 0.624£0.065°
DEX# 0417£0.059 0452£0.039° 0363£0.055° 0396£0.066°
OAMGMES 022320036 0380£0.019 03130025 040810073
OATMEREAL 02870055 0451£0.062° 032740.029° 03250012
OAFRIKEEAL 0400+ 0.060° 0.541£0.038° 0418£0022° 0296 +0.037°
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