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[ Abstract ] Objective: To study the effect of Shenlian extract ( SL extract) on macrophage function and
inflammatory resolution in lipid peroxidation inflammatory injury models. Method: The effects of different

concentrations of SL extract (2.5, 5.0, 10.0, 20.0 mg L") on the polarization type, foam formation and
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chemotactic function of macrophages were detected with RAW264.7 cells induced by oxidized low-density
lipoprotein ( ox-LDL ). Western blot was used to detect pro-inflammatory resolution factor arachidonate
5-lipoxygenase ( ALOX5 ) and inducible inducible nitric oxide synthase (iNOS), and phosphorylated p65
(p-p65) and phosphorylated IkK ( p-IkK) in nuclear factor ( NF) -kB related signaling pathways. Result:
Compared with the control group, ox-LDL enhanced the expressions of M1 macrophage markers TNF-o, 1L-183,
iNOS (P <0.01), inhibited the expressions of IL-10 of M2 markers, promoted foam cell formation (P <0.01),
induced THP-1 chemotaxis ability, increased the content of MCP-1 (P <0.01), and inhibited the expression of
ALOXS. Compared with the model group, SL extract reduced the expressions of TNF-a, IL-18, and iNOS
(P <0.01), increased the expression of IL-10 (P < 0.05), and down-regulated the formation of foam of
macrophages (P <0.01). In transwell assay, SL extract obviously decreased the MCP-1 secretion and the number
of chemotaxis cells (P <0.01), and promoted the increase of the inflammatory resolution factor ALOXS5. The
phosphorylation of p65 and 1K was inhibited significantly (P <0.01). Conclusion: In the inflammatory damage
model of lipid peroxidation, SL extract can regulate the polarization of macrophage, inhibit the chemotaxis and

foaming of ox-LDL, increase the inflammatory resolution molecular expression, and improve the state of lipid

peroxidation, which may be related to the inhibition of NF-xB signaling pathway.
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.28 -

50.0 mg-L ™ "FILPS0.01 mg-L~", 24 h &40 |
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Fie HR A 20 A0 AN 5 1038 5% 57 5 150 o1 RE X6 107 1) 400 i 355



525 F45 10
2019 45 H

HEREAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25,No. 10
May,2019

FHAR AW o 76 IEF LN AR & I i B 7R 5 1
AL P9I 4 B R G R AT A, 24 h 3R L
T, AT PBS 42 32 Pk £ R Bl A7 W 19 Dio-ox-LDL,
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2 L3, AT PBS 300 wL, 4 4 A 5, O
HEAT AR, L EE 3 IR,

2.6 Western blot &4 4 5iE I B4 F ALOXS 174
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BT 6 FLAR N, 73 A AL B 4 (ox-LDL)
K 254 (SL 2 2.5,5.0,10.0,20.0 mg-L°")
24 h J5 4 M (U Al Western blot 75 ¥ 2.3.2
T, R ALOXS ik, LI EE 3 K,

2.7 Western blot ¥l NF-«B g 5 JgAH 0 & 4 3%
ik RAW264. 7 Z0HLL 2 x 10° A~/ L 0 40 i 25 i 42 Fof
F 6 LR, 2 Ry A LA AT (ox-LDL) K 45 25 40
(SL 424 2.5,5.0,10.0,20.0 mg-L~") 24 h 5, 41
Mo 1 I 42 Fil Western blot J5 35 401 2.3.2 I, 4
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2.8 ittt SRHAI SPSS 21. 0 B F k4T 48t
SR AR UL 2 2 s FRoR VHB PP ILEH k5, £
22 IF] FE R SR 3R 7 224007, DL P <0.05 Sy 2

FAGI R
3 #R

3.1 ox-LDL f¥ I £ ) 34 77) & (9 0 &8 7 ox-LDL
I RAW264. 7 4 fifg 24 h )5, 52 HA AL, TNF-a
Yol Tk, Hb L 10,0 mg- L' B, 5 LPS i
SRR IR N, I, #E 4 10.0 mg- L' Jyox-LDL
e R B, LR 1

#* 1 ox-LDL 3 RAW264.7 4l k5 TNF-a 84k FRI N

(xxs,n=3)
Table 1  Effect of ox-LDL on content of TNF- in RAW 264.7
(xxs,n=3)
4 5] JE S /mg- L TNF-a/ng-L "~
2= - 106. 87 +4. 60
ox-LDL 0.5 173. 44 £5.17
2.0 285.63 +9. 63
10.0 399.38 +8. 84"
50.0 224.69 +4.99
LPS 0.01 484.69 £5.74%

WS AA R P<0.05,7P<0.01; SHEBALE P <
0.05,P<0.01(F£2~7),

3.2 SLERUIX RAW264. 7 41t AL AR 5

FHA, L ox-LDL i S 24 h J5, B 40 H M1
bR M TNF-a, IL-18 B 5 F+ 55 (P < 0.05) ,iNOS
HHKRIEV TR (P <0.05), M2 BpREY 1L-10
HE WA (P <0.05); 588 4 gL,
20.0 mg-L~"SL $& 9 1 5 B K TNF-a, IL-18 ) 43
WAFD INOS 4235 (P <0.05,P <0.01), FHE M2
A IL-10 i & & (P < 0.05), H ,5.0,10.0,
20.0 mg-L™"fy SL 4R T F& IL-18 15 % N B 3%
(P<0.01), WHE2,K1MFE3,

®2 SLREY RAW264.7 E 1k 4 f 1% /L 55 54 TNF-a, IL-18
FOIL-10 B9 im (x +s,n=3)
Table 2 Effect of SL extract on content of TNF-a,IL-18 and IL-10

in RAW264.7(x £s,n=3) ng-L~!
= RN sed
2151 EE@T TNF-a IL-18 1L-10
/mg+L
= - 152.15 £27.50  396.50 =12.68 671.66 +58.40
ox-LDL  10.0  318.46 +53.27") 491.33 £8.01"  458.67 +163.28
SL 2.5  234.00+14.75 414.16 +28.75 536.17 £208.58
5.0  261.63+35.73 339.33+36.31Y  703.67 +155.75
10.0  218.92+49.06  358.16 £38.21*  689.50 £235.04
20.0  191.00 £24.85> 350.91 £52.32%  752.67 +64.08>
ﬂ-aCtin — bt
A B C D E F

A. %5 [141;B. ox-LDL 10 mg-L ™' 41;C. SL 42 H(%) 2.5 mg- L' 41;
D. SL#2EU 5.0 mg- L~ "2 ; E. SL 4254 10. 0 mg+L =" 41 ; F. SL $2 it
1 20.0 mg- L™ "4l (& 2 ~4 [])

B 1 RAW264.7 ELE4H iNOS F| B /K FRIXHB K

Fig.1 Electrophoresis of iNOS protein expression in RAW264. 7

*3 SLIZE#I3 RAW264.7 B4R A M1 R L iRE4 INOS ER
IKEREMm(x£s,n=3)

Table 3  Effect of SL extract on content of iNOS in RAW264.7
(x+s,n=3)
21 5 R S /mg- L iNOS/B-actin
=] - 152. 15 £27.50
ox-LDL 10.0 318.46 +53.27"
SL 2.5 234,00 +14.75
5.0 261. 63 +35.73
10.0 218.92 +49. 06
20.0 191. 00 +24. 85%

3.3 SL$EHW X THP-1 4 s b/ s m 8
1 transwell ¥ 4L 2206 7T A1, 5 25 [ 40 1L ¢, ox-LDL
.29 .
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e W e F THP-1 40 i & B #afk (P <0.01) , I 42
fR MCP-1 (8 F 43t (P <0.05) ; 5HBERIZH A,
SL #2 MUY fE b 25 0 L A e B (P < 0.05,P <
0.01) ,B#AIk ox-LDL 5|2 1Y &1k 2 1 MCP-1 By F 55
(P<0.05,P<0.01), WK2,%4,

D E F

2 SL#REU Xt THP-1 28 i1 6 4L 6 1 89 %1
Fig 2 Effect of SL extract on chemotaxis in THP-1

F4 SLIREYI THP-1 HAEENLE NN (2 +s5,n=3)
Table 4 Effect of SL extract on chemotaxis in THP-1(x +s,n=3)

A AWK /mge L7 MCP-1 2 Jif0 1%
25 - 299.50 +£39.96 6.40 +3.36
ox-LDL 10.0 378.50 +21.80" 193.84 +32.58%
SL 2.5 305.50 £19.45  183.41 +28.31

5.0 227.00 £12.73%  127.70 £14.13%
10.0 227.17 £7.90% 85.82 +12.39%
20.0 163.33 £10.61*  57.11 +17.54%

3.4 SL WX RAW264. 7 41 33 7K 41 % 158 1
R 58 AL R, A A A b i R AE 40 i P9 R
MR 0 T (P < 0.01), o 4% 0K 75 40 s % H
19.66% , SRV HE, 78 i A SL 4 B ) #%
J& 6 ot B PR A B A i e 2 s> (P < 0.01) . 7EF
o oo B R R b, 5 A8 A R R AL AT B e
DGR T (P <0.01)  M7E 4 T 25 W RS
SRR A LB, 45 4 2 1 3 9 O R W R IR
(P<0.01), W#S5,

£S5 SLZEWX RAW264.7 MBEK MMM (2 £5,n=3)
Table 5 Effect of SL extract on foam cell formation in RAW264. 7

cells by flow cytometry(x £s,n=3)

M A/ mge L MR A K % - 258l ok

E# - 0.3220.17 2 440. 81 =107. 01

ox-LDL 10.0 78.57 +1.66% 11 954.00 +198. 50%

SL 5.0 67.40 £1.15 10 935.83 +156.91%
10.0 63.18 +2.51% 10 721.37 £323. 68"
20.0 55.08 £2.09* 10 430. 61 +280. 50*

- 30 -

3.5 SL 4R HUH X 2 AE I O OC K F- ALOXS (1 5% i

525 A 8, ox-LDL AJ DRI 4 AE 14 5O O A
T ALOXS B4R 1 3R 3A; SR K, SL 42 L) fig
FHH ALOX5 #97K (K F, Hp 10.0,20.0 mg-L ™"
SL 2 B HAT W i 5 (P <0.05,P <0.01) ,3F H H
A —E R A, WK 3,5k 6,

Bractin — ) kDa

A B C D E F

3 RAW264.7 R K IEH B 1A X B F ALOXS & B Bk
Fig 3 Electrophoresis of ALOXS protein expression in RAW264. 7

F 6 SLIZEUHIT RAW264.7 & JE i 80480 X B F ALOX5 B9
(xxs,n=3)
Table 6 Effect of SL extract on content of ALOXS5 in RAW264.7

(x+s,n=3)

20 5 Jo e i/ mg - L ALOXS5/B-actin
2 - 0.40 £0. 03
ox-LDL 10.0 0.33 £0.07
SL, 2.5 0.57 0. 06
5.0 0. 67 £0. 09

10.0 0.87 £0.11%

20.0 0.58 £0. 06"

3.6 SLEIW AT RAW264. 7 [ I 240 i b k. NF-«B
MRBEAMEN S HA i, BERATELS T ox-
LDL J ¥4 5 , BEf% (8 B Wi 40 g p65 1 LK i i 1k 3%
KTFE (P <0.01) s 5HIAI A LA, AN [R5 & SL 42
I RE % 1 3 B AR p65 Al TkK B AR fk 7K O, Horp
SL #2549 5.0,10.0,20.0 mg- L' HA I %R
(P<0.01) WL 4,37,

p-p65 N — Sw— — v 65 kDa

- i
o S

A B C D E F

E 4 RAW264.7 48k p-p65 and p-IkK & 8 H ik
Fig. 4 Electrophoresis of p-p65 and p-IxK protein expression
in RAW264. 7

4 tig
1€ ox-LDL 4 £ (1) g ik 4804k 2 $ A B AU v
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£7 SLIEW# RAW264.7 p-p65 7 p-IckK EH XXM & i
(xxs,n=3)

Table 7 Effect of SL extract on expression of p-p65 and p-IxK in
RAW264.7(x +s,n=3)

A% R /mg-L™'  p-p65/B-actin p-1cK/B-actin
251 - 0.48 £0.02 0.210 0. 040
ox-LDL 10.0 0.89 0. 02% 1. 030 £0. 1647
SL 2.5 0.45 £0.01 1.852 +0.361

5.0 0.49 +0.00% 0.332 £0.031%
10.0 0.50 +0.00% 0.251 £0.010%
20.0 0.56 +0.01% 0.227 £0.012%

SL $EHUCPRE R AR M1 78 3k | I 5 3 40 Jifd 336 5% Sy
M2 A4, SL 42 B YY) e 30 ] B W5 48 il Xt ox-LDL (1% #4
Ak B 1 A W TR I 09 36 TR AR TR B, 9 3 186 48 E T
W ALOXS 3 1y 3R 35 , AT 0 A Jo ) S Ak A A i
PR, e 5 30 NF-«B {5538 %t p65 1 IkK %
MRAb A 5. ASWEFEA SO IE B T SL 1 U %t 5 ik
R B v 0 4 i I A 3R Y 4, Sk i —
51 g B0 50 ik o0 A AR Al A 1 25 W 4R 4IE T 9086 S0 H

A S HG R ox-LDL iy I i i S Ak 4% 4iE 1651 493 11
75 0, TN S I AR R A Y S BRER B L 7E
PR R b, g B A R0k 3 A2 5 R R P R
i AL W R AL A — S AL ARG T R R
PGS BT B A0 S e &2 R I A Y A R
Ak S 1652 i 2 11 LA b 2 Ak 1, B0 Tk ok B
Al P R 37 1 R A2 PR 0 B R — 2
505 240 2 A W A R o R e s L T L I g
MAENR T A AL B rh Y E R A, LAk, AR
(19 48 3 7K SF-A 52 3 Fig S5 A 35F A9 4 A DU R 3 7 R 46
R R S £ 5 30 B A 90 0k R A 3 I M
MR hATSE M . I L ox-LDL % S % ik i 4 fk
R NG A 1A 9 R AR T, B B 5 B BB A I I 40
MAE AR P 90 PR B, o B8 ) I 20 B 7 25 P F Y
PR R 4r SE A

TE LR X 0k 40 6 B — £k 1) A9F 9 L Al b, AR 5
W S T A R F SL AR Y X 0 40 i 4 6 4% Y
DIRETA A 1o B Ak K, 2k Tk B 7, B4 e fg
T3 W RALRE 1, 5 B FE A & 8 ARV IFEM] T SL
5 35U X 2l fok o3 R RS Ak i I s R b 8 i 405 1 4
S MK AN RIEHEBWME, & T
SL 2 B % 9 0 A 49 10 B8, SN AF A b R 25 B
RSP WS S ik — 2P 58 3 SLAR IR 1Y R
i AH G ML A 58 B2 4L T 3 i Y S S RE .

B K RE R AL AR BT b SR AR 4605 B iR S R
12 6 5 T HC15 5 B 2 i 3 R 6 5 I A G 5
RREVEFE K R B VIMI G b, B £ HAb 4R i
Q0P 9 UAE ML, O P R AR, T K A 5
i 45, 3 [5] 77 76 T 20 Ik o8 R B8 Ak 1 55 95 75 A PR B o
fLAT] 22 TR R L, 6 AR T, o025 50 3 kol
B Ak 2 i 400 1 A b o 20 R, LA B b 2
Ak 14 25 W BF 58 B 28 TF T Hb A ok G 45 070 {EL B xok 4
T ) A 650 2 B 25 U B 5 46 /0, o D 89 35
2 i 22 ¥ 6 A P T B B g R L% R Y
R HA B R TSRS A0, A S
Ve LM L 69 L E AR D T i S0 LR R O A
S K P B A Ak, AT B2 IR S Tk G R B Ak i
T e B S SL i HC 40 M 16 f A
1 FH 04 2525005 ), DU B k728 L 7 25 W 9 B — Ak R
SEAR BRI 5 285 3G M 48 b 0 52 3, B SRS e o
INZE T, DT 38 SL 42 By o 20 [k 3 R T A o 2R
A THT B9 25750 25 BT

SL $ I 2 — A 24T 3 Tk NS R B Ak f 45%
BEZG W, 5835 SL HR T 16T 3 K 08 R B AL LA 2 3
Jok S A B AL 40 i T T A o 1 25 B, SR T SL 4R
YR F T 20 Tk R B AL A 9T B 245 R0H0 5 K B T
9 o e A7t 3 Ko RE T Ak 25 90 16 DI A 15 T 4 4 11 S
e, IR, DL SL i By g A4 3, 1 B 3 bk ok 4
A A% 558 v 25 L) 46 i S 8 I8 5 S SEL B B 0 O, 0
il 25 2 G5 Ak T 2K 45 A0 37 A6 TF 52k 3 AR 1 48
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