+ 80 * 22723} Acta Pharmaceutica Sinica 2017, 52 (1): 80 -85

- HF G X -

Rk FHEX NLRP3 KM /MFE R INHIER RS H 2R

EeET, FWMEY, FWHET, TEMKSY BB, 2FF, FKoLW
# WL Edefal, MkF U, HAAY

(1. R 302 BB & FE P ES AT, b 100039; 2. AfEEZEE, Wik & 067000,
3. ZEBWHEER, Wit ZEE 066000; 4. fBRE 302 B EELSLSEZT O, b 100039;
5. BRIMT &2 AR A 5], I #RiH 412000)

WE: FiT AR FH R (deoxyschizandrin, schisandrin A) XJ /) B BRI EWE40 g (BMDM) A NLRP3
(NOD-like receptor family, pyrin domain containing 3) #& M4 /MATE M RIS /EH K AP AL . CCK-8 yA8 il 41 iy
B, WM R SR E R EIRE . BT Western blot J7 A I 40 fi 5% 7% _EiEH IL-1p A caspase-1 HIRIE, 4
WA R B ) Lk T B2 (25 50, 100 A1 200 pmol-L™Y) X8 H AT % (nigericin, Nig) 1= & it 17
(adenosine triphosphate, ATP) #55#] NLRP3 5 £/ MEFEALIsZm, f4HE+ pro-caspase-1. pro-IL-18. ASC
HINLRP3 %5 8 (I RIE A, 5P O AR /30T NF-«B (p65) MIAZIEOL. HRHE CCK-8 ML, #ie T vk
TH RIS LR ETEH Y 6.25~400 pmol-L™'. 7E 25~200 pmol- L™ ¥R N, FE T H & AEUEMH] Nig I ATP 5]
HLHY NLRP3 #OGE/MATEAL, A 1L-18 M. #E%R LA Western blot SLIR 45 R EIR, AR H X
NLRP3 ZE /AT R A FTAS R8T NF-,B 38 #5351 & 155 5 ) NLRP3 . ASC 1 pro-IL-14 45 2 /M &
HIWRZE. 48k, RS IIESE, HRTHRE— SIREVGHE A @ PEET caspase-1 TiF1k, #lifi caspase-1 Xf
pro-1L-18 BT Y& Ak, HBETIHPH] NLRP3 28 9 /NMA )36 1%, Ik S S0E OB« AT i 8 k¥ FR & P73 NLRP3
RANEMEAH SRR AL T S % K4

KHEIR): TR T FE; NLRP3 M/, 985E R BE; caspase-1

hE 4 22 R963 XRRFRIZEE: A X EHRE: 0513-4870 (2017) 01-0080-06

Inhibitory effect and mechanism of deoxyschizandrin on NLRP3
inflammasome

CUI He—rongl’ 2 LI Peng—yan”, LI Yu—mengﬁ, WANG Rui-lin*, HE Juan—juanl’ > SANG Xiu-xiu?,
CAI Guang-ming', NIU Ming', WANG Jia-bo', BAI Zhao-fang'’, XIAO Xiao-he*

(1. China Military Institute of Chinese Medicine, 302 Military Hospital, Beijing 100039, China; 2. Chengde Medical University,
Chengde 067000, China; 3. First Hospital of Qinhuangdao, Qinhuangdao 066000, China,; 4. Integrative Medicine Center, 302
Military Hospital, Beijing 100039, China; 5. Qianjin Pharmaceutical Co., LTD, Zhuzhou 412000, China )

Abstract: This study was conducted to investigate the inhibitory effect and the molecular mechanism of
deoxyschizandrin on the activity of NLRP3 (NOD-like receptor family, pyrin domain containing 3) inflam-
masome. Bone marrow-derived macrophages were used to study the effects of deoxyschizandrin on inflam-

masome activation using inflammasome inducers (ATP and nigericin). Cytotoxic effect was evaluated with
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CCK-8. The expression of IL-1/, caspase-1 in the supernatant and the expression of pro-caspase-1, pro-IL-1,
ASC, NLRP3 in cell was detected by Western blot for the inhibitory effect of deoxyschizandrin (25, 50, 100 and
200 pmol-L™") on the activity of NLRP3 inflammasome.
NF-«B (p65) transportation to the nucleus.

Immunofluorescence was applied to investigate
The results of CCK-8 showed that the optimum concentration of
Deoxyschizandrin (25, 50, 100, and 200 um01~L_l) could inhibit
the activation of NLRP3 inflammasome caused by nigericin and ATP, and inhibit the secretion of IL-1 /5, which

deoxyschizandrin was 6.25—400 pmol-L ™.
was associated with inhibiting the cleavage of pro-caspase-1. The results of immunofluorescence and Western
blot also suggest that the inhibitory activity of deoxyschizandrin on NLRP3 inflammasome was not dependent on
NF-«B pathway and protein expression of NLRP3, ASC, pro-caspase-1 and pro-IL-1$ mediated by NF-«B. Our
results confirmed that deoxyschizandrin could suppress the cleavage of pro-caspase-1 and inhibit the activity of

NLRP3 inflammasome at 25—200 umol-L™' to reduce the inflammation response.
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Figure 1 Effect of deoxyschizandrin (6.25, 12.5, 25, 50, 100,
200, 400, 800, 1 600 umol'Lfl) on cell viability in BMDM cells.
The cells were treated with various of concentrations of deoxy-

Cell viability (% of control)
P

schizandrin for 24 h. The cytotoxicity of deoxyschizandrin for
BMDM cells was analyzed by CCK-8 assay. n=5, X+s. ~P<

Hokok

0.01,  P<0.001 vs control group
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Figure 2  Effects of deoxyschizandrin on inflammasome-
induced interleukin (IL)-1 S secretion in vitro. LPS-primed bone
marrow-derived macrophages (BMDMs) were pretreated with
deoxyschizandrin for 3 h and stimulated with nigericin (Nig, 5
pmol-L™") for 45 min, and supernatants (SN) were used to detect
cleaved IL-18 (p17) and caspase-1 (p20). Cell extracts (Input)
were used to detect internal controls, such as pro-IL-1 f§ (p31),
ASC, pro-caspase-1 (p45), and NLRP3. The protein expres-
sions of IL-1f, caspase-1, NLRP3, pro-caspase-1, pro-IL-1p,
ASC were analyzed by Western blot. n=3, ¥+s. P<0.05,
"P<0.01, “"P<0.001 vs control group; “P<0.05, #P<0.01,
#p<0.001 vs LPS & stimulation group
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Figure 3  Effects of deoxyschizandrin on inflammasome-

induced IL-18 secretion in vitro. LPS-primed BMDMs were
pretreated with deoxyschizandrin for 3 h and stimulated with
adenosine triphosphate (ATP, 1 mmol -L™") for 45 min, and SN
were used to detect cleaved IL-18 (pl7) and caspase-1 (p20).
Input were used to detect internal controls, such as pro-IL-1 £ (p31),
ASC, pro-caspase-1 (p45), and NLRP3. The protein expressions
of IL-1p, caspase-1, NLRP3, pro-caspase-1, pro-IL-1, ASC were

analyzed by Western blot. n=3, ¥+s. ~ P<0.001 vs control

group; "P<0.05, #P<0.01, " P<0.001 vs LPS & stimulation
group
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Figure 4 Effects of deoxyschizandrin on NF-«B (p65) transportation to the nucleus in vitro. The cells were pretreated with deoxy-
schizandrin (50, 100, 200 pmol-L™") for 4 h and then incubated with LPS (100 ng-mL™") for 0.5 h. NF-xB (p65) protein expression and

distribution in BMDM were observed by HCA Infinity Configuration.
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Figure 5  Effect of deoxyschizandrin on the expression of NF- xB
(p65) protein in LPS (100 ng-mL")-induced BMDM (fluorescent
number/each visual field). The cells were pretreated with
deoxyschizandrin (50, 100, 200 pmol-L™") for 4 h and then incu-
bated with LPS (100 ng-mL™") for 0.5 h. NF-xB (p65) protein
expression in BMDM were analyzed by HCA Infinity Configura-
tion. n=5, x=*s

B . AR, RSB I A A L SR A R 0
Hor, 78 LPS TALFEf LA [, 45F Nig. ATP &4
SF) NLRP3 USRI, 472 S T NLRP3 %
/N A KR S HL A BF 7T R o 750 7 e s e B AR s
e REIREM, kT R AR Nig A1 ATP
S| L) NLRP3 4% 1 /MATE AL LL K& pro-caspase-1 B 1],
BETTANE] IL-18 HIorih. AR, F0E 7 B & i
NLRP3. ASC. pro-caspase-1 %585 [ 3R IE KA 52,
W TR T FH B IR AR NLRP3 28 1t /M 1) 4 il 2
AR R A Rk

From top to bottom: nuclear region stained by DAPI; NF-«xB

NLRP3 #RE/NMEIELSZ Toll FE524k (Toll-like
receptor, TLR)\NOD ££ 524k (NOD-like receptor, NLR)
I SR T B B P B RN IL-18 A%
RAEPMEF R E A RIEERL, UZH LPS I
B, WS TLR E3F NF-«B @S, @l e
A pro-1L-18 &, JEREE—% (5 518 % . (EUbItnt b
25T Nig 1 ATP HIBE;, 5liAC caspase-1 ¥tk &1k
HJ caspase-1 ¥ pro-IL-18 BS54, s #h i 1IL-18 4,
TR 45 5B s, SESEMEEMLP, Hd,
NE-«B & 5@t [ E 3 E 1 NF«B (p65) fIk%hr
B H2 A5 5 i B S R SCBE PY  RE, O T BRI Lk
TR NLRP3 JAE /MR L], A
WFF0HE T IR R R O EOR, SR
B LPS H S 98 0F 78 TR 1 H 3K NF-xB 3 3 1k
(P65 AN%) IS 25 35R W, kT F &R AE 50~200
umol-L ™" ¥R & 9 X} LPS H BT EL ) NF-xB 1% %
AR, R kTR AEL T H NF-«B il
FEIEVE RS NLRP3 RV /MATEIIER, T2
T HIH] NLRP3 %M /MARTE G 38 505 5 I8 i,
FEIKT caspase-1 &4k, #0fi| caspase-1 X pro-IL-15
HIBTUITEALG . H TR T H = A1 caspase-1 &AL E
B B S0 ik — 2B R 7T, W DA% R JE S sE 5
PRUT LR T H X NLRP3 b NUF skt — 0
A 250 R IR B A

g b, ARSI IR LT R R R —E



BEESRAE: TLURT TP Z6 NLRP3 5P/ P il 4 F S AL B8t gt

085-

WEESG A (25~200 pmol-L™") 414 NLRP3 4 11/
HIEAL . 98 G Western blot S2I6 A 28, To
R FH 26 NLRP3 58 i /)My 1 1 40l 4 FH AN A4 it
T NF-«B @ % i&E M & H %5 2 ) NLRP3. ASC.
pro-IL-18 %5 % /N R (1 R 3R IA, T 2 3@ ik B
caspase-1 71k, #l caspase-1 XF pro-IL-18 HIBI VI i%
1k, BEMIHNE] NLRP3 %M /MARIITENE, IR S &%
iE Mo AT T LT F R BV NLRP3 4 14 /Mk
FHRBIBIRIRAL T SR ¥

References

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(]

[10]

Latz E, Xiao TS, Stutz A. Activation and regulation of the
Nat Rev Immunol, 2013, 13: 397 —411.
Franchi L, Eigenbrod T, Muifioz-Planillo R, et al. The

inflammasomes [J].

inflammasome: a caspase-1-activation platform that regulates
immune responses and disease pathogenesis [J]. Nat Immu-
nol, 2009, 10: 241-247.
Qing Y, Zhang Q, Zhou JG. Innate immunity functional gene
polymorphisms and gout susceptibility [J]. Gene, 2013, 524:
412-414.

Jourdan T, Godlewski G, Cinar R, et al. Activation of the
Nlrp3 inflammasome in infiltrating macrophages by endocan-
nabinoids mediates beta cell loss in type 2 diabetes [J]. Nat
Med, 2013, 19: 1132-1140.

Tan MS, Yu JT, Jiang T, et al. The NLRP3 inflammasome
in Alzheimer's disease [J].

882.

Mol Neurobiol, 2013, 48: 875 —

Chinese Pharmacopoeia Commission.

the People’s Republic of China (H4E A [RI:FIEZ i) [M].

Pharmacopoeia of

Beijing: China Medical Science Press, 2015.
Wu J, Cao Y, Zhang Y, et al. Deoxyschizandrin, a naturally
occurring lignan, is a specific probe substrate of human
cytochrome P450 3A [J]. Drug Metab Dispos, 2014, 42:
94-104.

Chang R, Li Y, Yang X, et al. Protective role of deoxyschi-
zandrin and schisantherin A against myocardial ischemia-
PLoS One, 2013, 8: €61590.

Liu C, Cao YF, Fang ZZ, et al.

reperfusion injury in rats [J].
Strong inhibition of deoxy-
schizandrin and schisantherin A toward UDP-glucuronosyl-
transferase (UGT) 1A3 indicating UGT inhibition-based herb-
drug interaction [J]. Fitoterapia, 2012, 83: 1415 —1419.
Lu Y, Wang WJ, Song YZ, et al. The protective mechanism
of schisandrin A in d-galactosamine-induced acute liver injury
through activation of autophagy [J]. Pharm Biol, 2014, 52:

1302—-1307.

[11]

[12]

[13]

[14]

[13]

(1e]

[17]

(18]

[19]

[20]

(21]

(22]

(23]

[24]

Yang D, Liu Z, Chen Y, et al. Effect of deoxyschizandrin on

inflammatory factors in mononuclear phagocyte [J]. Chin J
Gerontol (W' EZF244 44 ), 2013, 23: 5911-5913.

Yan Y, Jiang W, Spinetti T, et al. Omega-3 fatty acids prevent
inflammation and metabolic disorder through inhibition of
NLRP3 inflammasome activation [J]. Cell, 2013, 27: 1154 —
1163.

Mu R, Li T, Gao Y, et al. The technical system establishment
of NF-«B signaling screen by HCS [J]. Sci Technol Engin,
2011, 14: 1671—-1815.

Martinon F, Burns K, Tschopp J. The inflammasome: a
molecular platform triggering activation of inflammatory
caspases and processing of pro-IL-£ [J]. Mol Cell, 2002, 10:
417-426.

Bauernfeind F, Hornung V. Of inflammasomes and patho-
gens-sensing of microbes by the inflammasome [J]. EMBO
Mol Med, 2013, 5: 814-826.

Franchi L. The inflammasome: a caspase-1-activation
platform that regulates immune responses and disease patho-
genesis [J]. Nat Immunol, 2009, 10: 241 —247.
Guarda G, Zenger M, Yazdi AS, et al. Differential expression
of NLRP3 among hematopoietic cells [J]. J Immunol, 2011,
186: 2529-2534.

Franchi L, Munoz-Planillo R, Nunez G. Sensing and reacting
to microbes through the inflammasomes [J]. Nat Immunol,
2012, 13: 325-332.

Bergsbaken T, Fink SL, Cookson BT. Pyroptosis: host cell
death and inflammation [J]. Nat Rev Microbiol, 2009, 7:
99-109.

Yang CS, Shin DM, Jo EK. The role of NLR-related protein
3 inflammasome in host defense and inflammatory diseases [J].
Int Neurourol J, 2012, 16: 2—12.
Yan Y, Jiang W, Liu L, et al. Dopamine controls systemic
inflammation through inhibition of NLRP3 inflammasome [J].
Cell, 2015, 15: 62—-73.

Menu P, Vince JE. The NLRP3 inflammasome in health
and disease: the good, the bad and the ugly [J]. Clin Exp
Immunol, 2011, 166: 1—15.

Tsutsui H, Imamura M, Fujimoto J, et al. The TLR4/TRIF-
mediated activation of NLRP3 inflammasome underlies
endotoxin-induced liver injury in mice [J]. Gastroenterol Res
Pract, 2010, 2010: 641865.

Davis BK, Wen H, Ting JP. The inflammasome NLRs in
immunity, inflammation, and associated diseases [J]. Annu

Rev Immunol, 2011, 29: 707-735.



