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Effect of aconite decoction on the activity and polarization of mouse RAW264.7

macrophages
SHAO Mingcong, CHEN Hubo, ZHANG Yidan, LI Ziyan, WANG Lina(Department of Traditional Chinese Medicine, Naval
Medical University, Shanghai 200433, China)

[Abstract] Objective To investigate the effects of Aconite decoction (AD) on the viability and polarization of murine
RAW264.7 macrophages induced by lipopolysaccharide (LPS) or interleukin-4 (IL-4). Methods Cytotoxicity of AD was
assessed by the CCK-8 assay. RAW264.7 cells were polarized toward M1 phenotype by LPS or M2 phenotype by IL-4, followed by
treatment with varying concentrations of AD. Macrophage polarization was analyzed by flow cytometry. Quantitative PCR was
performed to measure mRNA expression of polarization-associated markers (IL-6, iNOS, Argl, and Ym1). ELISA was used to
quantify secreted cytokines (TNF-a and IL-10)in the supernatant. Results At non-toxic concentrations, IL-6 and iNOS mRNA
levels in LPS-stimulated cells were significantly upregulated while Argl and Yml expression in IL-4-treated groups were
downregulated by AD. Concurrently, TNF-a secretion in LPS-induced M1 polarization was enhanced but IL-10 production in IL-4-
induced M2 polarization was suppressed by AD. Conclusion AD could promote macrophage proliferation and viability, augments
LPS-driven M1 polarization, and inhibit IL-4-mediated M2 polarization, which provided experimental evidence for the potential
application of AD in tumor immunotherapy.

[Key words] aconite decoction; macrophage polarization; M1/M2 phenotype; immunotherapy
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SRR U I R IR o AL
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WA 1 T ZE 2 R R 5 — R B e v 245 s, il 28 B
LR TR AR J 25500 .
1.1.3 A Mt

54 135 (BT 22 7] ) ; DMEM (L R VR A= 20
7l ); g £ B (Sigma A 7 ); IL-4(Novoprotein 23
]); Arg-1, iNOS, IL-6, YM1 K 25K GAPDH
IR bl e A AR W R A FR S w5 B TNEF-
o IL-10 ELISA kit fy _F 16 g 38 A= M B A PR A F
P24t WA BUA FITC Anti-Mouse F4/80, APC Anti-
Mouse CD206. PE Anti-Mouse CD86 Antibody
(Elabscience 2 f] ); = # ¥ 7 & .0 HL (Eppendorf
5810R, [ ); Z D fiEM#Ar{X (BioTek Synergy HT,
K ); LM 6EE T (Beckman Du730, 3¢ H );
T4 (Thermo Fisher, 22 .
12 %
1.2.1 4R

HITE 37 C . 5% CO, MM MR 4 1F T, B
FET & 10% B4R Mg, & 1% % -85 R I
DMEM 255550
1.2.2 B3 VR0 ) il 2 R i

HX 500 g 123k By K0 4 000 ml 25 81K [0 3%
FEIC 4 h, WG BRI —IR . B IFPIRT
PEROR, 20T U8 | B 78 AR G VR T, 1R T

By 4 C RAF . e AHETHL 0.8 g % T M T 40 ml
PBS, #5003 U8 (22 pm) #i45 20 mg/ml £ (-20 °C
PRAF) . SEERRT 37 °C B, DMEM i B 2 irifs
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10 mg/ml), &40 3 R fL. HMKESR 24 h 5 ImA
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e, HEBR B A AW B s v B e, SRR
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FHFFric M1 BB BE 4 i, APC bric i HT CD206
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IOESuy
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(Ar60/280=1.8 ~ 2.0) o B J5 #e BT £ Ui B RNA
Wi 5 h cDNA,

(2)% )% 2 it PCR: & H] SYBR Green qPCR
Master Mix 125l & 2 179¢ 6 7 PCR W, 2 i
ZAF R 95 °C UAENE 30 s, i HEFT 40 ANIGERY 1
(95 °C AEPE 55,60 C 1Bk 30s), BRRY HEKE
GAPDH R NS X} . 3k A 274 oy Br A v
IL-6, iNOS. Arg-1, YMImRNA A9 A X} 26 ik &
P it PCR 51 9FH L3R 1.

£1 WHEEPCRIIYFT

514 gl K JE (bp)
GAPDH F:GCTTGGGCTTCCTTTAGGGTA 79

R:GATTTCATAACGGCGGTTCATT
IL-6 F:GCTACCAAACTGGATATAATCAGG 129
R:GGACTCTGGCTTTGTCTTTCTT

iNOS F:TTG ACG CTC GGA ACT GTA 74
R:GTT GGT GGC ATA AAG TAT GTG

Arg-1 F:GCC AGG GAC TGA CTA CCT TAA 90
R:AGT TCT GTC TGC TTT GCT GTG

Yml F:TGA GGA AGA ATC TGT GGA GAA 108

R:TGA GAC AGT TCA GGG ATC TTG

1.2.7 Elisa ¥ RAW264. 7 AH 3¢ 40 Jifd H + 1 &
ik

e

WA A0 5 W, 288 TNF-a. IL-10 Elisa
R DA G P A A T4 o AR AR T R B A
FEZsHIbR e 2k, 1T A TNF-a A1 IL-10 AY
B, 251U pg/ml Fon . A BAES e A 2 S A
PIHEAT, B PR SE 0 PTG TR .
1.3 %itFoH

SEH B ] GraphPad Prism 8.0 4404
I3, i1 )5 8 ) One-Way ANOVA & LSD 5
5, PR ST AREA T ¢ K50 LR 2 R) 22 5 o H5dis
FH(Fts) 2R

2 #R

2.1 BKALAI T RAW264.7 20 fiL 8 58 2 4 %5 vf
CCK-8 S5k, 5 RAW264. 7 25 41 HUAR, &
JeHITE 0.5 ~ 4 me/ml {5 FEIA 352 E RAW264.7
ANMIIES (P<0.05, % 2), V% TH 3] 5 mg/ml i
A (P<0.05, 36 2) o BET ICso M, i 225K
e 0.5, 1.2 my/ml(fiE., . REUEE) LIBH IR T
AR
2.2 BkAA A LPS | IL-4 % %4 RAW264.7 %8
feL¥E 7H F 6 #vl
% 3 KUl 5, LPS(1 png/mD) HI3H 24 h 7T .3
$E T+ RAW264.7 41451 (P<0.05), T £ Sk FR| i
Ak BT B TR) A 2 — 20 g 56, B B R OB

F2 BELRIFIX RAW264.7 ZHBE I SL0E (Xts)

20 531 e % (mg/ml) n HHTETE (%)
X REZH 0 3 100+3.63
ADI14 0.5 3 122.12+4.70*
AD24 1 3 154.77+5.39*
AD3%f] 2 3 157.47+5.07"
AD44 2.5 3 121.32+4.28"
ADS# 4 3 112.84+0.92"
ADG6ZH 5 3 88.57+0.63"
AD7T# 8 3 66.18+3.89"
ADS# 10 3 53.79+1.75"

*P<0.05, FHIHSFE, *P<0.05, fE#EHERY, 55X A4 AR,

(P<0.05) . H34E% 4 B, 1L-4(40 ng/ml) X 40 3%
JIREMA i 2 (P>0.05), HER A 153k FIH 5 44 8 %R
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"P<0.05, 5LPSHLH# .
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23 AR i RAE M B Sk AL A 4E A T LPS. IL-4
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i 3 20 AR 4 B B %, LPS B3 W R
CD86 M1 BIE g L A51](P<0.05) (& 1A); 11 IL-4
A 3] B @ 88 CD206"M2 B 4 i H 451] (P<0.05,
K 1B). kBRI mANBLS, LPS 4R M1 ZUR 1k
PE— A58 (F 2A), 17 TL-4 ZH 1% M2 B Ak o o
AN (E 2B), ¥ 5 3050 54O P (P<0.05) 03X
SeZE LR, 53k R AT BEAE A A ] 5 A i
AR, — 5 G s e g S e iG vk, o5 —
T AR M A= e
2.4 B kATAAFLPS. IL-4 5 54 RAW264. 7 0
ALY IL-6, iNOS #= Arg-1. Yml mRNA £ A K-F
9 3% )

W B PCR 4553 B/~ (K 3A. &l 3B), LPS
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