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LPS if5 T 41 HL 48, 20~80 mg- L XID BE ¥ i 4R #61 Mt 2 90 3 NO (IL-6 9 B it (P<0.01) ; 10~80 mg- L™ XJID R ¥ & R #6144 T i
M1 #FEH IL-18.iNOS .COX-2 Il TNF-a mRNA FE ik (P<0.01). 575 (AL LL#, IL-4 75 5 41 M2 5 5 20 f br o ik 7,
F AL CD206" B A0 i H 1) 35 T (P<0.01) , 3% B 3R M2 8 3 DRDRS 42 -1 (Arg-1) L T4 E-10(1L-10) . 1404 £ -
13(IL-13) s Ak £ K 7 -B,( TGF-B, ) mRNA # ik (P<0.01) . [6] IL-4 % T 40 FL ¢, 10~80 mg- L™ XID BE i & AR M 1k 8 3 A%
CD206" M2 21 | W 41 Jfd He ) (P<0.01) ; 42 % N 4 Arg-1.1L-10,IL-13 Fl TGF-B, mRNA & ik (P<0.01), Western blot %% & /1%,
528 HAL e, LPS T TL-4 75 5 21 W N 15k UL 3-34 088 p110( PI3K-p110) Fl iR 1k 2 4 38 188 B (p-Akt) ik 1 i 3 8 (P<0.01);
[7] LPS 5k IL-4 175 T 41 L %5, XD fig B 5 B Ik PI3K p110 & [ 323k Fl p-Akt /K F- (P<0.05,P<0.01) . 4518 : /N4 PHEE U BE #1p 4hl
LPS F11L-4 % F RAW264.7 41 g A9 M 1 B Ak A1 M2 B Ak, HLH 5 R PI3K/Akt 3 5 A9 16 AL K F AT 56 .

[X$ER] /DEPH; RAW264.7; BRI AL ; BEASBENLESE 3-I 6/ IS B(PI3K/AKY) {5 5 il %

[FESZEE] R22;R242;R2-031;R285.5 [XEt#RIREB] A [XEHS] 1005-9903(2022)09-0036-07

[doi] 10.13422/j.cnki.syfjx.20220724

[ 48 H AR dE]  https:/kns.cnki.net/kems/detail/11.3495.R.20220129.1252.004.htm1

(M4 HA A #] 2022-01-29 15:53
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[Abstract] Objective: To explore the effect and mechanism of Xiaojindan extract (XJD) on
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macrophage polarization. Method: Lipopolysaccharide (LPS) and interleukin-4 (IL-4) were used to induce M1
and M2 polarization of RAW?264.7 cells. The influence of 10-80 mg- L™ XJD on cell proliferation was detected by
Cell Counting Kit-8 (CCK-8) assay. Nitric oxide (NO) and interleukin-6 (IL-6) release was explored by Griess
assay and enzyme-linked immunosorbent assay (ELISA) , respectively. The mRNA expression of M1 and M2
macrophage markers was measured by real-time quantitative polymerase chain reaction (Real-time PCR) , and
the CD206" expression was determined by flow cytometry. The activation of phosphatidylinositol 3-kinase/
protein kinase B (PI3K/Akt) pathway was analyzed by western blot. Result: 10-80 mg-L" XJD showed no
marked cytotoxicity in LPS (0.5 mg-L") - or IL-4 (20 wg-L")-induced RAW264.7 cells. Compared with the
control group, LPS significantly promoted the expression of M1 macrophage markers (P<0.01) , including
increased NO and IL-6 release (P<0.01) and upregulated mRNA expression of interleukin-18 (IL-18) , inducible
nitric oxide synthase (iNOS) , cyclooxygenase-2 (COX-2) and tumor necrosis factor-a (TNF-a) (P<0.01).
Compared with LPS-induced group, 20-80 mg-L"' XJD decreased the release of NO and IL-6 in a dose-
dependent manner (P<0.01) , and similarly 10-80 mg-L" XJD suppressed the mRNA expression of IL-13,
iNOS, COX-2 and TNF-a (P<0.01). Compared with the control group, IL-4 obviously increased the expression
of M2 macrophage markers (P<0.01) , including increased CD206" cell population and upregulated mRNA
expression of arginine-1 (Arg-1) , interleukin-10 (IL-10) , interleukin-13 (IL-13) and transforming growth
factor- B, (TGF-B,). Compared with IL-4-induced group, 10-80 mg-L" XJD dose-dependently decreased
CD206" cell population (P<0.01) and inhibited the mRNA expression of Arg-1, IL-10, IL-13 and TGF-8, (P<
0.01). Western blot showed that XJD significantly downregulated the activation of PI3K/Akt pathway as
compared to LPS- and IL-4-induced groups (P<0.05, P<0.01). Conclusion: XIJD significantly inhibited the
macrophage polarization in the LPS- and IL-4-induced RAW264.7 cells by targeting PI3K/Akt pathway.
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Je T PR 5 P 5 0 N TR R 8 A L R [l PR
T A3 g 20 MO Ak i MBI R B T AR B M2
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1.1 2 5H 3% 2020 4F b e AR 3L A0
[ 25 80) /NG PR J7 - RS 50 g AR 50 gL
R (B )50 g Hb e 50 g KT 50 g B FL &
25 g V25 g WM IH 25 g Bk 4 g N TR
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S E BN IE M o IR R R AR IR AT R
M2 8%, A 70% £ % 400 mL, 55 °C [ i $2 B 2 h,
i g BT W, A 70% £ B 300 mL [f] 3 42 B
1 h, B IF 2R UEW, T B K A5 R B 1 g 3R
YIRS T 25594 g UL H 3L (DMSO)
e i) A A A7 W, 0 V€ R 100 g+ L, -20 °CIV A7 .
S I DL IR R B B AR R

DMEM = B 15 9% 5 (Bioss A Al , #1t 5 C7076) ,
20 g 558 5 3% ME AR I (CCK-8) \— 484k L (N O ) A6 3
# & (Beyotime 2~ w1l , 4t 5 43 %1 4 073020201106 .
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090420201021 , [ 4 il /1~ 3 -6 (1L-6 ) il 5k £ 5 W Ff
W 7 2 (ELISA) il & (i By A w5
1210602) , 3 ¥ 41 2U/40 g & RNA #2 Bk # &
(Tiangen 2 A , #t 5 W9727) , RNeasy Plus Mini Kit
WA & (Qiagen A w L, L5 151047738) ; cDNA J %
FRAEGE (et HERAA,HS
010903) , SYBR Green Master (Roche 2 ] , it =
50837000) ; yit 20K 55 i JURR 950 & (FITC) anti-
mouse CD206 (MMR ) Antibody(Biolegend 2 & , 41t
5 141703) , 1 A5 Tk LA 3-34 & p110(PI3K-p110) |
W R 1k 25 (B B (p-Akt) VB (M B(Akt) H
W -3- W R B A % (GAPDH) i 5% B it & (Cell
Signaling 2% 7 , it 5 73 51 Jy 42495, 40608 . 4685S .
97166S) . HAR i 4 1k ¥ B A i (HRP) Ll = 3T e —
(e AT 5 131879).
1.2 4G /N BLRAW264.7 40 i g [ v B R
=g R s e A O AN B i
10% FBS, 0.1 U-L"' 7 % % 1 100 mg- L' £ % & 1Y
DMEM 15 35 3 1E 5% CO, .37 °CHY 41 il 1% 33 46 b 84
It o 0.25% JBEMHEIH LA
1.3 Y 2% HERAcell 240i % CO, ¥ 7 46 ( £ [
Thermo /2> A ), IX71 V5] # & 5% ( H A4 Olympus A
F] ), SpectraMax i3x A i #x {¥ ( 3 [ Molecular
Devices /A ) ) , LightCycler 480 I % SZ B} ¢ ¢ & 2 R
4 5% 5X 5 1 (Real-time PCR) 4% ( & -I- Roche 24
#] ), CytoFLEX Flow Cytometer %! Jii 2 28 il 73 #r £
45 (22 [ Beckman Coulter 23 7 ) ,Mini-PROTEAN %
L YK & 4t . Mini Trans-blot ¥4 E[} & 4t ( 3¢ [E Bio-Rad
NEIDR
2 Ak
2.1 4 BE TR J) CCK-8 & W DL A AL 2x10* A4
RAW264.7 20 42 70 T 96 FLAR , J T2 L %, A 10~
80 mg L' /N4 FF4E M4 .0.5 mg- L' LPS .20 pg-L"
IL-4 %5 3% 24 h, #it CCK-8 iR 7 & i B A3 45 1 , Mg A AY
450 nm/650 nm K W W OG BE Ao 4 LTS T =4 40/
A i x100%
2.2 NO FIIL-6 B He4uff 13 , #% NO il &
FTELISA 3271 45 U I 4G 0
2.3 AN KT CD206 A AELN I, LU
1% 4= ML 3% H 8 A -85 1R 56 2% v i (BSA-PBS) 1 mL
#}14] 30 min, il A % FITC anti-mouse CD206 $L 1A Ay
BSA-PBS 100 wL, 7K I # G F 10 min, 1] PBS ¥
S HE A R AT U A SR, ] FlowJo_v10 3k
53T
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2.4 Real-time PCRE:M R IAE K+ mRNA FKIE I
A5 4 Jf 4 HC mRNA , ) FH 33 2 5% 3850 6 1 25 cDNA
PEAT PCR ™1 4G 0 45 41 40 i H B9 2% N mRNA ik
Ko RN 94 °CHAL 3 30 s, 7 FF 11K 595 °C
P10 s, 60 °CiR K 20 s, 72 °C 4E fifi 30 s, 2 7F 3
40K . BTSN ESL. P2k RR A& H i3k
BYAR XS Rk o 519 32 [E ThemoFisher A /] &
L WA

&1 PCR3I#MF7%
Table 1 Primer sequence of PCR

519 FA(5-3") K JE /bp

—A A LS FF GGAGCGAGTTGTGGATTGTC 123
fit (iNOS) T GTGAGGGCTTGGCTGAGTGAG

Hi % BR % 4 I GAAAGCCCTCTACAGTGACATC 111
L AfbAE-2  Fiif GGTGCTCCAAGCTCTACCAT
(COX-2)

HA1E/ £ 1 ilf GAAATGCCACCTTTTGACAGTG 116
(1IL)-18 T it TGGATGCTCTCATCAGGACAG

Mg IRFE N i CAGGCGGTGCCTATGTCTC 89
F-a(TNF-a) TFiff CGATCACCCCGAAGTTCAGTAG

W@ Mk-1  [f CATATCTGCCAAAGACATCGTG 196
(Arg-1) T GACATCAAAGCTCAGGTGAATC
IL-10 i GCTCTTACTGACTGGCATGAG 105

Fif CGCAGCTCTAGGAGCATGTG
IL-13 |- CCTGGCTCTTGCTTGCCTT 116
T GGTCTTGTGTGATGTTGCTCA

b KA EiF TTTCCGCTGCTACTGCAAGTC 92
T(TGF)-B, Tii# AGGGCTGTCTGGAGTCCTCA

B-M#EH Liif AGAGGGAAATCGTGCGTGAC 138
(B-actin) T it CAATAGTGATGACCTGGCCGT

2.5 FHEHENFEE % (Western blot) il 72 1 5% H
PR O AN AE, A 20 i 24 400 pL, VK
7543 2L UK b L@ 3~5 min, 14 000 r-min™', 4 °C
B 15 min(BO¥ R 12em), WE EER,RH
BCA il 72 8 W BE . HUE FI R 20 g 4T+
ot K& il 1R £ (SDS) TN M I e &€ JiE L Uk L, 4 °C |
300 mA #2551 h, 5%BSA F R &4 2 he 4350 FH —
P (1:1000)4 °CH¢F o 4 ; Ve i) , HRP b5 ic — 4t
(1:2000) % &M & 1 h, 858 8 4L 2 & %K 7
(ECL) i & & ek, L GAPDH AN £,

2.6 4Hiil2¢J¥ K Graphpad Prism 8.0 {44
Bro il Ll x + s £, 2 4 03K One-way
ANOVA Dunnet’ s ¥ K , P<0.05 £/~ 22 %4 %112
3 &R

3.1 XF RAW264.7 4l ffg 3 5 1% PE A9 %2 . 10~
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80 mg- L' /N4 JH & B4y 4 B 24 h, 10~40 mg- L' /)
& FHEBUY) AT RAW 2647 41 it 7 UL BH {5 38 5 30 61 ¢
FH 40 B 38 58 90 ) 8 0.79%~10.5%. 525 4
$,60.80 mg- L' /NG PHZ U X RAW264.7 4 it 3
BB VE B (P<0.01) , 40 B TE 1 4 B K
83.39% M137.47%. WFE2.

F2 NG FHREUX RAW264.7 B SE 5 B9 B0 (+s,n=5)

Table 2 Effect of Xiaojindan extract (XJD) on cell viability in
RAW264.7 cells (x+5,n=5)

41 51 JF i /mg - L 4N LI F1/%
ERE 100.00£10.96
INGE PR 10 99.22+1.34

20 93.47+1.83

40 90.91+16.62
60 83.89+2.31"
80 37.47+1.44"

A H 4 Y P<0.01

¥ B )5 S 5L ¥ T AR LPS 8% IL-4 1% S T k47,
PR It A AF 5% % /0N 43 P4 BC) % LPS A IL-4 /E R
RAW264.7 20 Ml (9 38 58 /E AT R I . 525 4l
2,05 mg-L" LPS #ll #% 24 h J5 fg B & ¢ i
RAW264.7 40 Jig 3 5 (P<0.01) ; 5 LPS 4 It # ,
10~80 mg- L™ /N4 PHE Y X LPS 75 5 1) 40 M 3 56
A ULBH oA AR R . L3 3.0 7E IL-4 il B
RAW264.7 41 fd i, /N 4 P14 B 76 A W) 550 5 F oK
U, B S o 20 M S AR . LR 4

£33 M ARERIY ST LPS 7l E RAW264.7 40 Jf1 18 58 K 5 1
(X£s,n=5)
Table 3 Effect of XJD on LPS induced cell viability in RAW264.7

cells (x+5,n=5)

R4 DEFRIY I IL-4 B B RAW264.7 40 A 38 78 89 % 1
(x+s,n=5)
Table 4 Effect of XJD on IL-4 induced cell viability in RAW264.7

cells (x+s,n=5)

415 /:;'i,, %mmgdi’f‘ A0 m A eso
IS E:| 0.83+0.08
IL-4 4 20 0.850.01
NG A 20 10 0.82+0.23

20 20 0.87:0.04
20 40 0.86+0.05
20 60 0.89+0.29
20 80 0.890.17

024 h 5 fE W2 B NO A IL-6 B B (P<0.01) .
5 LPS 4H %5, 20~80 mg- L' /) 4x 1 42 B ) RE ¥k B2
M 3 1 LPS 5 5 A9 RAW264.7 41 Jiid NO B¢ it Fn
IL-6 43 (P<0.01)., WFES5.

£S5 MEFERW LPS F ST RAW264.7 41 NO 1 IL-6 B A 89
w2 (x+s,n=5)

Table 5 Effect of XJD on NO and IL-6 release in LPS-induced
RAW264.7 cells (X+s5,n=5)

215 LPS . ﬁgm? Ao il Aoso am
/mg-L /mg-L !

Rk 0.66+0.08
LPS 4 0.5 1.01+0.11%

/NG PHER 0.5 10 1.00+0.03

0.5 20 0.97+0.05

0.5 40 0.96+0.06

0.5 60 0.93+0.14

0.5 80 0.94+0.14

e 528 4 4R U P<0.05, 2 P<0.01; 5 LPS 41 L 4% ¥ P<0.05,
YP<0.01(F5-F10[[)

3.2 X LPSiES M RAW264.7 41 it NO B¢ 5 #1 1L-6
I S5as A e, A 0.5 mg- L LPS #|

.- LPS ) fﬁg(ﬁ?? NO %%ﬁﬁzl IL-671
/mg-L /mg-L /nmolL /ng-L

24 13.74+5.78 7.66+3.31

LPS 4 0.5 44.64+7.54*  875.85+64.01%

/NG PHA 0.5 10 41.68+5.03 781.73+44.13
0.5 20 25.62+4.08"  703.09+24.56"
0.5 40 19.71£4.74"  594.50+37.55"
0.5 60 7.94+2.56Y  354.33+57.84Y
0.5 80 3.71+3.11% 0.26+4.83"

3.3 XFLPS %S A RAW264.7 40 il IL-18.iNOS .,
COX-2 fl TNF-a mRNA Fikfigm 525 (4l
B, LPS 55 24 h /5 BE B 2 2 i RAW264.7 2 i 1
IL-13. iNOS. COX-2 fil TNF- @« mRNA % ik (P<
0.01). 5 LPSHH#,10~80 mg-L"' /N4 FHE Y
fig i F K IL-18.iNOS . COX-2 Fll TNF-a mRNA %
iK(P<0.01), Ik BRI PE . W3R 6.
3.4 X} IL-43% 5 19 RAW264.7 4 il CD206 3 ik 1Y
o 525 (4 &, IL-4 4 RAW264.7 41 i
CD206 ) # 1k i 3 T+ 85 (P<0.01) . 5 IL-4 41 L%,
10~80 mg-L" /)N 4 FF $2 U ¥ W B 4K 1 Pk B% T
RAW264.7 41l il CD206 ) 35 (P<0.01) ., W47,
3.5 XF IL-4 % 5 19 RAW264.7 4 ffd Arg-1.1L-10,
IL-13 A1 TGF-B, mRNA £k m 525 1 4
. 39 .
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*6 ISR LPSE S RAW264.7 A M1 B E B MMIFSWHERRIZHZM (F+s,n=5)
Table 6 Effect of XJD on mRNA expression of M1 macrophage markers in LPS induced RAW264.7 cells (x+s,n=5)
21 5 LPS/mg-L" J e /mg - L IL-18 iNOS COX-2 TNF-a
S H4 1.00+0.80 1.00+1.26 1.00+0.41 1.00+0.69
LPS 41 0.5 23277.79+0.36 48.67+0.38% 4 182.07+0.38% 48.06+0.28%
/NG 0.5 10 20 311.37+0.40" 35.63+0.22% 3 821.70+0.37% 21.56+0.19"
0.5 20 18 432.96+0.39" 27.76+0.69" 3 492.39+0.09" 20.11+0.21%
0.5 40 13 034.07+0.54" 12.3440.68" 2 836.70+0.32% 19.12+0.86"
0.5 60 1284.21+0.12% 10.33+0.06" 1595.73+0.25% 12.35+0.41%
0.5 80 29.24+0.42% 9.75+0.64" 367.94+0.31% 7.62+0.46"

®7 MEFRBYI IL-4 7 BE CD206" M2 B E 1 20 A bL 61 89
B (x+s,n=5)

Table 7 Effect of XJD on CD206" macrophage population in IL-4
induced RAW264.7 cells (x+s,n=5)

4151 IL-4 iRk E  CD206" M2 Rl g
/ng-L! /mg-L" AN AE/%

2 5.17+1.18
IL-4 20 20 82.90+2.40%
INa AL 20 10 59.50+0.85%

20 20 29.90+0.28"

20 40 12.45+0.07"

20 60 11.20+0.57%

20 80 7.24+0.06"

P4, IL-4 15 5 24 h 5 8 0 3% 1 F RAW264.7 41l g
M Arg-1,IL-10,IL-13 1 TGF-B, mRNA % ik (P<
0.01). 51IL-4 40 % ,10~80 mg- L' /NG FHE LY
Al i AL RAW264.7 4 /Y Arg-1.1L-10 . 1L-13 1
TGF-B, mRNA # ik (P<0.01) , fE H 2 B ¥ B 4K
P W% 8.

3.6 /NAFHEEUY X LPS F IL-4 % 5 ) PI3K/Akt
HEEAAN R 5 P4 i, LPS 4l IL-4 41
PI3K-p110.p-Akt & 1435 I 3% L # (P<0.01) ;5 LPS
2 IL-4 4 FEE, /N PHE Y (20,40, 60 mg- L) AE
e AR PE B R 98 PI3K-pl110., p-Akt 3 (% ik
(P<0.05,P<0.01), WL 1.%£9.% 10,

#8 NSRRI IL-43F 5 RAW264.7 415 M2 B E i 40 B 4R 5490 89 mRNA RiEMEME (X+s,n=5)
Table 8 Effect of XJD on mRNA expression of M2 macrophage markers in IL-4 induced RAW264.7 cells (x£s,n=5)

25 51 IL-4/pg-L" J e /mg - L Arg-1 IL-10 IL-13 TGF-8,
S HH 1.00£1.17 1.00£0.92 1.00+0.84 1.00+0.29
IL-4 21 20 1 002.93+0.61% 11.29+0.69% 12.59+0.72% 5.12+0.61>
NG AL 20 10 622.75+1.35" 7.77+0.49" 7.28+2.69" 4.57+0.67"

20 20 398.24+0.11% 6.01:£0.44" 6.19+1.66" 4.24+0.62"
20 40 218.40+0.819 5.51£0.51" 4.96+1.64" 3.67£0.30"
20 60 142.27+0.82" 4.21+0.20" 3.52+0.33% 2.61+0.33%
20 80 26.66+1.30" 2.52+0.39" 2.85+1.21% 1.98+0.33%
PI3K-p110 |4 S S —— 110 kDa

D-AKL  — S —

————— "

AKL s s———— i S S S s 60 kDa

GAPDH — N — — w— w37 kDa

A B C D

F G H 1 J

TE:A. %5 [141;B. LPS 41 ; C~E. LPS+/N 4 F+41(20,40,60 mg-L" ) ;F. 25 [141;G. TL-4 41 ;H~J. IL-4+/N4: #+20(20,40,60 mg-L™")

1 LPSFIL-4FSHPBKREMHEXELRIEBK

Fig. 1 Electrophoresise of markers of PI3K pathway expressions
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F9 INEFIREYI LPSE S RAW264.7 41 il 1 PI3K-p110 #1
p-Akt RIZMFEM (X+s,n=5)

Table 9 Effect of XJD on expression of PI3K-p110 and p-Akt in
LPS-induced RAW264.7 cells (x+s,n=5)

LPS o v PI3K-pl110

Al /mg-L"! /mg-L"! /GAPDH p-AkUAkt
ek 0.33+0.09 0.85+0.07
LPS 4l 0.5 0.69+0.16  1.07+0.05%
UNECPR il 0.5 20 0.50+0.15%  0.55+0.14"

0.5 40 0.37+0.13Y  0.45+0.19"
0.5 60 0.25+0.02Y  0.04£0.01"
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