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[Abstract] Objective To explore the intervention effect and molecular mechanism of engeletin on the prolifera-
tion, inflammatory response, and oxidative stress in mouse RAW264. 7 macrophages induced by lipopolysaccharide
(LPS). Methods RAW264.7 cells were randomly divided into the control group, the LPS group and the interven-
tion groups with different engeletin concentrations. Cell proliferation was detected by methyl thiazolyl tetrazolium

(MTT)assay at different culture times. The concentrations of tumor necrosis factor-a (TNF-q) , interleukin-6 (IL-
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6)and interleukin-18 (IL-1B) in supernatant were detected by enzyme-linked immunosorbent assay (ELISA). The
release of cell reactive oxygen species (ROS), superoxide (O, *~ ) and nitric oxide (NO) was detected by corre-
sponding kits. Expression of IkBa, p65 and p-p65 in NF-kB signaling pathway was analyzed by Western blot.
Results Compared with the control group. cell proliferation in the LPS group was increased, 100, 200, 400, 600
and 800 pmol/L engeletin could inhibit LPS-induced cell proliferation, and 400 pmol/L engeletin intervention was
most effective. TNF-a, IL-6, IL-18, ROS, O, +" and NO produced by cells in the LPS group were higher than
those in the control group. 400 pmol/L engeletin could decrease the production of LPS-induced TNF- «, 1L-6, IL-
18s ROS, O,+" and NO. In the LPS group, protein level of IxkBa was down-regulated, and p65 and p-p65 were up-
regulated; engeletin could rescue these phenotypes. Conclusion Engeletin may inhibit cell proliferation and the gen-

eration of inflammatory factors, ROS/reactive nitrogen species (RNS) in RAW264, 7 cells under LPS induction

through interfering NF-¢B signal pathway. It shows an important anti-inflammatory and antioxidant effect, and pro-

vides reference for research of engeletin in the treatment of inflammatory diseases.
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ANOVA J5 243471 . Tukey ¥ 36 J7 2 Al LSD #5 5 J7
%LU P<0.05 A ERAGITFEX.
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FHom MTT 455 87K . A 6 41 51 (8] 40 i 38 5 R b
L ERA G X (F=20.41,P<<0.001) ; i Lt
B R L, LPS 41 48500F B 4 200 At 184 4 384 hin (P<<0. 001) ,
100,200, 400, 600, 800 pmol/L # ¢ ¥ ¥ £ )
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Pk A Fe B 2 PR UL S 2R Y SR BUZ R . DL
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Effect of different concentrations of engeletin on the

proliferation rate of RAW264. 7 cells (z £ 5, %)

Table 1

A5 (n=4/4) I L 34 5 %

LPS 41
LPS+ 100 pmol/L #4241

LPS+ 200 pmol/L AL

155. 63 = 8. 58%=
134,50+ 3. 14~

122.73 £ 6. 48"~
LPS + 400 pmol/L # 0 H 4 100. 48 3,75
LPS+ 600 pmol/L #2141 119.78 £ 13,18 ***
LPS+ 800 pmol/L # At H 41 116.58 £5. 69"

X B 4 100,03+ 12,77

SR FH B 2 5 254001 F = 20, 41, P<C0. 001, 240 8] 5 195 Lb,
BOR A Tukey B30 Jy i, “ #28 "R 56 B4 &, P<<0. 0015
Ca 7 e x PRI E S LPS 4l e P<<0. 05, P<<0. 001,
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2.2 400 pmol/L & 4 3% F f & B 8 14 2
RAW264.7 % fu3g 35 69 %, MTT 5 R BoR.
s 100 A0 2 591 () A3 38 HL AW (F = 6. 95, P<<0. 001) , &
7 ZH S5 R0 BT[] T 240 B 1 B R 5 ) LU AL 25 R R 4
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AN TR 20 1) 2 (6] 240 3 58 R 40 26 5. i — 20 A

BN LGB & B, FE 12.24.36.,48 il 72 h X BB i)
S LPS 2300t B 41 4 f 38 56 3 fin (33 P<<0. 001) 4
LPS+ # AL H 4145 LPS 41 40 i 34 48y /> (¥ P<
0.01), ¥t 400 pmol/L AL BEW M 4] LPS i T
i) RAW264. 7 40 a3 55 . L3k 2.

£ 2 400 pmol/L AT H T WA [ 0 8] % RAW264. 7 40 36 55 K (9 50 (= £ 5, %0)

Table 2 Effect of 400 pmol/L engeletin on the proliferation rate of RAW264, 7 cells at different intervention times(T * s, %)

H (n=3/4) 6 h 12 h 24 h

36 h 48 h 72 h

LPS 4 120.99+18.12 132.01 £2. 16777

LPS+ #A0 54l 106.41£7.29  115.70+3.86"*

X B 44 100.00+5.29 100,09 £5. 62

161.91 £ 7. 28%7%

124.66 £2. 19

100. 00 £3.76

178.42+4,937%% 175,19 £10.5777% 175.60 £ 10. 68777

137.89£5.72***  136.97+8.61** 140.92+ 9, 41~

100. 05 £6. 25 99.96 £ 6. 44 99.96 £6.79

VE SR S R 2200 I a) X 15, F=6.95, P<<0. 001 ;i8] ,F=21. 77, P<<0. 001 ; 21 3| , F = 533. 80, P<C0. 001, B0l % 7 He 48 %

FI LSD K975 i . #r2 7ARFR G [R] — W] [a] Aok B AH EL 3, P<<0. 00157 % %

2.3 400 pmol/L k423 *F RAW264. 7 % i £ K
KRENYw B E SR W kKB, LPS fil i )5
RAW264. 7 i &3 £, B E ., B A 4 K

POpIEE|

LPS 2

7 e PAR R 5 R — W A LPS £ g, P<<0. 01, P<<0. 001,

AR 5400 pmol /L AL T WG . 40 i AE K 32 2] 4
il 2% B B X RAW264. 7 4l A4 K B A
PEIERT WA 1,

LPS+ L4l

B 1 400 pmol/L AT XF RAW264. 7 411 fi Az K 4R 25 B9 52 10 (100 X )
Figure 1 Effect of 400 pmol/L engeletin on the growth of RAW264. 7 cells (100 %)

2.4 400 pmol/L % 423 # TNF-o.1L-6,1L-1p %4
B FH e KR TNF-o, 1L-6 11103 A5 fE & e JE B
JEE XS L B OD s T8 A2 BB HE T 22, 1 A 12 il 22
TR A& TNF-o, 1L-6, 1L-1B ¥ ., 45 8 W oR .,
TNF-a 1L-6 ,11-1@3 i [a] F1 4 5] 18] £ 76 58 B0 (2
P>0.05), A4 58] TNF-o.1L-6.1L-18 Z %4
Biitep i X (3 P<<0.001) . P9 L& 58 7 . LPS 3
W RAW 264, 7 4 i J5 12,24.36 h, }i 3% LIl b
TNF-o . IL-6, IL-13 ¥ 5% B4 T (X P<<0.05) 5
400 pmol/L #ALTF T 12.24.36 h, 15 3% R
TNF-a,IL-6, IL-18 ¥ % LPS 41 F & (¥ P <
0.05) . P B E AL AT A0 ] LPS i S RAW264. 7
A0 M 77 4 TNF-o 1L-6,10L-1B, W55 3,

2.5 400 pmol/L %4 % #F ROS,0,+ NO #
agea AR R ZE ROS.O,« (NO B
BESAGIFE L3 P<0.001), ROS Kl 45

R B R . Rosup 4 (Rosup #] il #4 40 ffd 7= 4= ROS) Al
LPS 20 4 % B8 20 41 i 52 O 14 2, ROS & 38 i (3
P<<0.001), 4t LPS 5 Rosup 1E 2511, GE #l 1%
RAW264. 7 4}l 7= 4= ROS; T LPS + # A0 1 41 &
LPS 20 40 i3 ¢ Y6 3 20, ROS & T K (P<<0. 05) , #E
WIAD AT 40 LPS 5 5 1 ROS 7= 4, LK 2 i
4, O, Kaigh 3 8o, LPS 41 % % 18 41 40 g
O,+ BN (P<C0. 001) ;7] LPS + SOD 4 (SOD #J
HEERA ML = AR O, DA LPS + S S 11 4138 LPS
AN O, F T P<0. 0D, W HALH 5
SOD HCR K, e > LPS B3 m O, P, W
4, NO K25 R 8 os, LPS 340 g 24 h, NO
TR BB 4L 34 fin (P<C0. 001) 5 T ¥ 42 1 76 B T 41 i
24 h,NO ## LPS 41 F B (P<<0. 001) , Ui ] ¥ A2
H RS LPS S 1) NO =4, WK 4,
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£ 3 400 pmol/L AL H X TNF-a IL-6 . IL-18 4 il I 20 (T £ 5, pg/mL)
Table 3 Effect of 400 pmol/L engeletin on the production of TNF-a, IL-6 and IL-18 (x £ 5, pg/mL)

4 5] TNF-« 1L-6 1IL-18
(n=3/4D 12 h 24 h 36 h 12 h 24 h 36 h 12 h 24 h 36 h
LPS 41 2865.96% 2908.91+ 3255.06%  452.16%* 465. 06 + 485,78 + 274.57 282,95+ 310. 84
oo 95, 17%5% 178. 02%% 91. 637%% 24.50%% 28.03% 24. 6674 12. 6954 15.59%% 14,217
LPS+ 160442+ 1755.06+ 1967.88+  331.58+ 352,30 361.43 203.47 + 231.69 262.35 %
HWALH A 25.22*%* 32.77* 213.91%* 44,72+ 35.23% 22.60%* 9.81%* 10.52% 14,01
— 1341.60+ 1349.29+ 1422.37+  299.12+ 262.30 298.97 + 159. 75 + 183,62 % 191, 74 +
29. 44 14. 69 5.88 17.20 50. 33 23.18 21.12 7.16 0.63
R ES NS R 2548, (1) TNF-o B ] X 20 5], F=2.89,P =0.069; i [i] , F = 20. 45, P<<0. 001 ; 20 31|, F = 465. 70, P<<0. 001}
(2)TL-6 W] X 20 5] . F = 1. 08. P = 0. 409; W] . F = 2. 02, P = 0. 1843 45| . F = 46. 32, P<C0. 0013 (3) IL-1g Wf [A] X 25|, F = 1. 42, P = 0. 286 ; I}

[a] , F=24.54,P<<0.001; 4 %], F=160.60,P<<0. 001, Z 4 [a WM LR Tukey 836k, “ £ 7. “ #87 “ 22 7 9L £ 5 [ — B ) i %+
FRALEL . P<T0. 05, P<C0. 01, P<C0. 001 » 7 “ % 743 R R 5 W — 0 [/ (9 LPS 41 L4, P<<0. 05, P<C0. 01

Rosup 21 LPS 24 LPS+#{ fi 41

2 400 pmol/L AL H X} RAW264. 7 41 il ROS % {52 Wi (400 X
Figure 2 Effect of 400 pmol/L engeletin on the ROS fluorescence in RAW264. 7 cells (400 X )

R4 400 pmol/L AL X ROS.O,+~ NO B 1 5 1) 4l TeBa 85 R KK I (P<<0. 01, 1 p65 &

(£ M .p-p65 & HFK/KF Ll () P<<0.05); 5 LPS

Table 4 Effect of 400 pmol/L engeletin on the release of il Hﬁiﬁf j]l]/\ 400 meI/L %*aﬁq:ﬁi)a 1xBa %E
ROS. 0.+ and NO (T £ ) F236 K F I (P<<0. 001) L 1fij p65 & 1. p-p65 & [
(niﬂj/”éﬂ) ROS(%) O+ (ODyspnm) NO(pmol/L) %éijjﬂ(SPT 1};‘] (ﬁj P<0.05), %ZT_\A Ef*aﬁ: m q: ﬁ

NF-«B {5 51 #% ' IBa.p65.p-p65 & H K £k, I

Rosup 21 202.24 +28. 25%%% - - [7§[ 3 ﬂ;n%% 5

LPS4l 260.57+£8.59%%% 1,07+0.03%%% 12,28+ 1,97%%%

LPS+# 215.92+14.13%  0.85%0.04"" 4.9340.55%** -
— | — Kba
et (39kDa)
LPS+ - 0.67%0.06*"* =
: GAPDH
SOD 4  —
e (36kDa)
YFHAZL  100.00%2. 45 0.73%0.04 4.2940.62
- - H-p65
TR 2 5 2480, (DROS,F=51.28,P<C0.001;(2) - T - <(I))5EDH>
O+ L F=47.10,P<C0.001;(3)NO,F =38, 84,P<C0. 001, £ 4[]
o N . - " —— p65
P LR A Tukey K250 5 #22 "R3R 54 N xR L P< (65kDa)
0.0015% %7 % %% 7 < xxx "3 HIC K SH B LPS 41 L # . P<<0. 05
. GAPDH
P<<0.01,P<C0. 001, “="RINGERAAELE, (36kDa)
XHER4L  LPS 4l LPS+#fdirdl
/ e
2.6 400 pmol/L % 42 3% 2+ IkBa. p65.p-p65 & & B3 400 pmol/L #fi 5% IBa.p65.p-p65 % ik i) B
k) ik 9%t Western blot 25 R BIoR, A 4H 5 =2 Figure 3  Effect of 400 pmol/L engeletin on the expression
[a] IkBa.p65.p-p65 HHFEELERA G ¥ = X (Y of IkBa, p65 and p-p65

P<<0.05) AR tb B LB, 55 B4 AH L, LPSZH
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£ 5 400 pmol/L TALFF AT IeBa.p65 . p-p65 T F 715 i 5 1
Table 5 Effect of 400 pmol/L engeletin on the expression of
IkBa, p65 and p-p65

Eivi|

1kBa/GAPDH
(n=3/41) 2B/

p65/GAPDH p-p65/p65

LPS 4 0.48+0.0577 1.29£0.05%  0.98%0.047

LPS+ #AgH4H  1.35+£0.21°  1.02£0.06"* 0.89+0.01*%

papiiceik 1.17£0.10 1.08£0.08 0.87£0.03
TE SR B 2 %4007, (1) 1kBa/GAPDH, F = 33. 00, P<<

0.001;(2)p65/GAPDH, F =13. 81, P = 0. 006; (3) p-p65/p65, F =

13.18,P=0.006, Z 40 WiM L8 R Tukey KpBe 7k, “ 2 7. “ &

£ 73 IS S AR BB AL LA . P<C0. 05, P<C0. 015 % 7“5 7,
oo VA B F G AN LPS 4Ll . P<<0. 05, P<C0. 01, P<<
0.001,

3 itig

L W% 240 2 BILAAR 1) DK 9 B 2 200 L R 408 4 Wk LV
I3 0 2 200 i R LA ) 3 SR B ORI
RN B R NIRRT S .S 5 A UE S AR
YU T B AR T, LPS 2 2% B Pk B 4 B RE
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