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Sinomenine promotes paired immunoglobulin-like receptor B
expression to restrain macrophage classic activation
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Abstract: In this study, in vitro experiments were conducted to investigate that sinomenine inhibits the macro-
phage classic activation by up-regulating the expression of paired immunoglobulin-like receptor B (PIR-B). A
macrophage model with classic activation was established by lipopolysaccharide and interferon-gamma co-stimula-
tion. Real-time fluorescence reverse transcription-polymerase chain reaction was executed for evaluating the P/R-B
gene expression, and Western blot for PIR-B protein expression, in macrophages, respectively. The tumor necrosis
factor a and interleukin 8 in cell culture supernatant were measured by enzyme-linked immunosorbent assay. The
flow cytometry was utilized to detect M1 macrophages. The PIR-B expression in situ was observed by laser
scanning confocal microscope. The results showed that sinomenine significantly increased the expression of PIR-B,
markedly reduced the percentage of M1 macrophages, and decreased the levels of tumor necrosis factor o and
interleukin 8 in the culture supernatant. The above results indicated that sinomenine can significantly inhibit the
macrophage classic activation, and its mechanism may be related to the increase of PIR-B expression in macro-
phages. This pharmacological effect helps explain the pharmacodynamic mechanism of sinomenine in treating
rheumatoid arthritis.

WcAs FH: 2020-10-19; 2181 H 3H: 2021-02-16.

FEUH: HEAAREHES TIIE (81460765); ) T = BOH: 5 75 24 56t 5 N F WIF 78 3 i S 5 PO [EECRHIT (2014) 6 5 zyfy201502].
FILIR SR — 1R

*E AT Tel: 86-771-3134025, E-mail: mimaotoo@163.com

DOI: 10.16438/7.0513-4870.2020-1623



TRALEE: 35 BRI I EE X G B RR 2R 1 52 44 B 2RI A ] AR 2 S AL -+ 1645 -

Key words: sinomenine; rheumatoid arthritis; paired immunoglobulin-like receptor B; macrophage classic

activation; M1 macrophage

KRB MEIETT & (theumatoid arthritis, RA) & —Ff
95 R R BH IR, DAV SR RR M L 22 D1 3 5 28 R DG 1 45
PR IR R 32 R AE 1) B 5 e L PR . RA (¥ B
AR A, 32 EE I8 T T AR 1 20 20 P G A T R
A, Y RN A B L ACE AN AR, B A S OR
T TR D) RE T2 R R RA R KRR 0GR O
AL B K R A R, R A i AE RA PR BRI
R RIE T REIER, 25 RA RIER G I 4E+RF . A
N D= SRR S AN iR o] o Al (=7 T SO 2o
A6 I M1 E W 4 i e 4% KX B 2k R 4 1 AL R
ZARR AR R LR, il 2 Mg R A R T
AR T B AN AR SR/ BT, 9 RA 28 5E F L
G I S ALY, ) R A T ) £ S AL
H BT R RA B RRE, kb RA 4k K e, o505
RA J B AR (R )9

LX) 90 L BR 85 B 52K B (paired immunoglobulin-
like receptor B, PIR-B) #& — F 5 5 il &5 (1, /775 T
Y- EVRARAL 22 T2 A% E 40 PR L 15 SR A0 48 B SROTR 4
0 55 G P A M SR T, B 2 P Ak A A 2 8, R g
LT U 0 % R Tl 2 TR AN T A% 3 4 ) VA S, 41D
1) 210 O A A 5% 08 5 1 Bl O S A N P VS B, T A7
PR 43 BWR 41 0 28 JLE A s AR T AR A o ML LR
A . 1M PIR-B 23 ] 1 0 41 i £ 22 BT Ak,
T B7 T 45 I 4 i 22 BOE AEA 3  RE A, T
RA 13697 7] e B A W E I8

BN CRHE Y E B [Sinomenium acutum
(Thunb.) Rehd. et Wils.] & &5 & [Sinomenium acutum
(Thunb.) Rehd. et Wils. var: cinereum Rehd. et Wils.] ]
TR 2L, )R e R ST H TR YT RA S R
I R H R 2, FLUE A XU i L 2% 3 i 1
Z IR AR TN, T RUER B 3 2 B 1 AR
53 N BB (sinomenine, & 1), B AT & 3 #0H RA % 5E
FRIAE FH, R LA ) 15 24 ) 2 B VE AL, 2 3 08D ML
5 W5 400 i 7= 28 i 988 PR BB Rl @ (tumor necrosis factor a,
TNF-a)+ 41}/ % 8 (interleukin 8, IL-8) &5 % fiatl
DAl R 28 4t R, (B AN B A 2 5 5 B
i PIR-B & IA /K47 K4, AW LI THP-1 A% 40
75 3 A I B 4 R A I TN R, R RS T B
M6 291 it 28 L5 A I FE P PIR-B 3R IE 7K 1 DL e B g 41 g
M1 ARAG 2R, A7 B T A2 73 - 7K ~F BE g 5 ik el T
RAJGIT 7T B .

HsCO OH 0

Figure 1 Chemical structure of sinomenine
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FERF FH KR PN PIR-B H 5T/
PN B R H b B W Z B§ (reduced glyceraldehyde-
phosphate dehydrogenase, GAPDH) . #ii « /) i ¥ A
CD80-FITC .90 . /) il Bt X CD86-PE/Cy7 H.4it (5%
Abcam 2 7, #t 5 43 7l y GR152096-4. GR235409-1
GR202362-1. GR230810-1 fil GR2325704-1); A y T #k
% (interferon-gamma, IFN-y) (32 [E] Pepro Tech /A &, fit
5 101227); g Z ¥ (lipopolysaccharide, LPS, from
Escherichia coli O55:B5) 1 % B& (phorbol myristate
acetate, PMA) ( 3 [H Sigma A 7, #it = 7 5 N
032M4082V fll 4AD221411C); RPMI-1640 4 i 5
W B 4R MLV (fetal bovine serum, FBS) Al g £h 2% v
W (phosphate buffered saline, PBS) (3£ [E Gibco 2 7],
#5435 8 2003787 . 1828728 11 8117266); Accutase i
5 Tt 240 Jif0 A 25 9 (3% [E] eBioscience /A 7, #it5 E00023-
1662); 41 ffl i+ %08 577 £ -8 (cell counting kit-8, CCK-8)
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Figure 2 Cell safety test for sinomenine. Incubating macro-

phages with sinomenine at 10, 25, 50, and 100 pmol-L"! for 24 h
has no significant effect on cell viability. However, incubating with
sinomenine at 200 pmol-L"' for 24 h, cell viability is significantly
reduced. n =3, x + 5. P < 0.01 vs cells without sinomenine treat-

ment

FE, M1 B0 A 5 BB 2 28 B 2538 o, 4 IE) 22 7 2
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LK 4,
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4 LR, KRR ZH 20 PIR-B 2R (1 %38 K K T 1IE %
41, Wy a) Z2E e B ik e L (P < 0.05, B 5BLC).
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Figure 3 Establishment of macrophage classic activation model. A: The comparisons of interleukin 8 (IL-8) and tumor necrosis factor a

(TNF-a) in cell culture supernatants between normal control and model group were shown; B: Bar charts were made to display comparison

of M1 macrophage percentage; C: The comparisons of appropriate flow scatter plots between normal control and model group were exhibited.

M1 macrophages with CD80™ and CD86" were located in the Q2 quadrant, and the number in upper right corner of Q2 quadrant indicates the

percentage of M1 macrophages. n =3, x £ s. P < 0.01 vs normal group. FITC: Fluorescein isothiocyanate; PE/Cy7: Phycoerythrin/cyanine 7
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Inhibition of sinomenine on macrophage classic activation. A: The comparisons of IL-8 and TNF-« in cell culture supernatants

among normal control, model group, and sinomenine treatment group were shown; B: Bar charts were made to display comparisons of M1

macrophage percentage in each group; C: The comparisons of appropriate flow scatter plots were exhibited in each group. M1 macrophages

with CD80" and CD86" were located in the Q2 quadrant, and the number in upper right corner of Q2 quadrant indicates the percentage of

M1 macrophages. n =3, x 5. P <0.01 vs normal group; 44P < 0.01 vs model group
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Figure 5 Regulation of sinomenine on cell PIR-B expression in macrophage classic activation. A: The comparisons of macrophage P/R-B
gene expressions among normal control, model group, and sinomenine treatment group were shown; B: The comparisons of macrophage
PIR-B protein expressions were shown in each group with bar charts; C: The Western blot bands of PIR-B protein expressions in each
group; D: Cell PIR-B proteins were stained using Alexa Fluor 488-labelled antibody (green). Blue pseudo color indicates DAPI. Scale bar:
100 pm. n =3, x £ 5. "P < 0.05, P < 0.01 vs normal group; 44P < 0.01 vs model group. PIR-B: Paired immunoglobulin-like receptor B;
GAPDH: Reduced glyceraldehyde-phosphate dehydrogenase; DAPI: 4,6-Diamino-2-phenyl indole
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