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[(FZE] HI® K B-f1 774 (B-caryophyllene, BCP) J& 753 X i i WUA PR 11 T, L S b £
PHERIZE S S miR-183 FIl NF-«B (JRIEA ., Jith  TEShsisih B 90 H CSTBL/6 MEPE/N L (20 ~
25 g) G5 Ja , AEREHLECTF 000 3 4H (n=30) AR TR SR BCP (72 mg/kg) 41, BHIZ F BCP
(72 mg/kg) WALFRLA Sl fikcie 28 1 h J5 , FRRETE 24 b Al gt/ BRBR v b XSRS, /SR TR 24T R
2Py TTC /N B FE SE AR TR, HE 2y 81 Nissl Y 4] F 8/ RO i i 22 55 e PR A L Fn o 1
/MR ELAZ AL, A miR-183 \NF-kB p-NF-kB /-1 (IL-1B) \HH S R-6(1L-6) [k, IR
AR IC A I miR-183 5 NF-xB (L 1a) C R o $2BUN A A ZTT, 700 3 4. 1R W 41 OB 0% <5
(oxygen-glucose deprivation,0GD) #ifji2H \BCP (10 wmol/L) 2, OGD $i5i4H5 BCP (10 wmol/L) Fisb#
PP ITORERIZE 1 h 5, IE R 15 5% 24 h My g ph oot i e v KUBS Y . 05 bt 22 0T 25 RS i 1) A2
Ak, I RE AR5 R I RE #0220 miR-183 \NF-kB il p-NF-kB (383K , K0 4 M [ F1E M 40 N O
Ko G ShYSiEh, SIRT ARG LG BRI R 2247 Dt BB ARG, IR SE A BUS OR (P<0. 05)
INHARY) - HE Zeta A Nissl Qe iR, sl — Mg i 2205 4 sz 2 E i . [, miR-183 [k
TFE(P<0.05) ,NF-kB #i% AL p-NF-kB , &4 K NF-kB [ IL-18 I IL-6 £k Tt (P<0.05) . LAY
AR, BCP AL BEAE AR S /N R 2847 g B, s/ IR SE AR, fR 4P 2 ST IR 285, /b 1k
YR RNYA T/ MA R B, 3G R 5 % JE FR BH MR 4 i $iciE (P<0. 05) o BCP FiAb 3 -4 miR-183 fi 5%
ik, B0 NF-«B 1935 46, BEAR AR PE R T 12635 (P<0. 05) . FEMIZ g, OGD J5 i & o032 i)™ & , 1
BCP FALBRI G-I T #2800, BRI 20T % (P<0. 05) . BCP FiiAb3A b ph £ 50 H miR-183 5%
ik, W NF-xB 0364, BRI 2o RAYER FRYEIE (P<0.05) o &5 Bt XS, BCP 7] fE i
it B miR-183 Fik ik — il NF-«B 5 AL , 1 2 M IR 1 B0, TS A , A Ml R4 1 ] o
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B-caryophyllene alleviates ischemic stroke injury by upregulating neuronal miR-183

expression in mice
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[ Abstract | Objective To investigate the protective effect of B-caryophyllene ( BCP) against
ischemic stroke injury in mice and clarify whether such protective effects are associated with miR-183 and
nuclear factor-kB ( NF-kB) expression. Methods Ninety male C57BL/6 mice were randomized equally into
3 groups, namely the sham-operated group, ischemia-reperfusion (I/R) model group, and BCP (72 mg/kg)
pretreatment group. The mice in the latter 2 groups were subjected to middle cerebral artery occlusion for

60 min followed by reperfusion for 24 h. The neurological deficits and infarct volume of the mice were
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measured, and the pathological changes in the brain tissues were observed using HE and Nissl staining. The
expression of miR-183, NF-kB, p-NF-kB, interleukin-18 (IL-18), and IL-6 in the brain were detected, and
the targeting relationship between miR-183 and NF-kB was determined. In the in vitro experiment, the cortical
neurons isolated from the brain of neonatal mice were divided into normal group, oxygen-glucose deprivation
(OGD) group, and OGD group with 10 wmol/L BCP pretreatment. Immunofluorescence assay was employed
for morphological observation of the neurons, and the cell injury was assessed with lactate dehydrogenase
(LDH) leakage assay. The expression levels of miR-183, IL-18, 1L-6 and NF-kB in the neurons were
measured. Results In the mouse models of ischemic stroke, BCP pretreatment significantly improved
neurologic deficit score, reduced the infarct volume, lessened pathological changes of the brain tissue, and
decreased the number of Nissl-positive cells in the cortex ( P<0. 05). BCP pretreatment significantly
upregulated the expression of miR-183 in the brain tissues of the mice (P<0.05). In the in vitro experiment,
BCP pretreatment produced obvious protective effect on neurons and significantly lowered neuronal death rate
following OGD (P<0.05). BCP treatment significantly upregulated the expression of miR-183, inhibited
NF-kB activation and lowered the expressions of inflammatory factors in the neurons (P<0.05).
Conclusion BCP protects the brain tissues against ischemic stroke injury by upregulating the expression of

miR-183, which inhibits NF-kB activation and lowers the release of inflammatory factors to alleviate

http : //aammt. tmmu. edu. cn

inflammation in the brain.
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1.3 R miesE

B2 IFA ool B AR /N (24 b y) S0, 7
D-Hank’ s L i (HBSS) Fp U1 R I i 1) /s B
JZ o SRIG FHIRREE AL )G B0, S a Bl AR e M, P Al
B Z BB AR — o 1E VP IR TTi,
Jo & 10%FBS 195l B SR HLALTD 4 b, 2 J5 B s
2% B27 FI 1% 4 AR IR A BOAERFIE IR 5L,



http ://aammt. tmmu. edu. cn

B PR RAEAAAR, 2020,42(16) 1627

R 3 TR, TH4E AH 26 28 -2 ( microtubule associated
protoin-2, MAP2) JE M ICHIRE SRR ICHY) , i 4 Fo i
FOLKE IR Z T A . R 2Tl BT 95%
VA bR a s Maohige 7 d GOkt T80,
1.4 #E3skdl b PR

TP /)N B3 2o A5 10 b 3l Jik P 2 (middle cerebral
artery occlusion, MCAO) 7| #2 45 & i 51 kb 1 ik B 1 .
FH 5 (391755, 1. 0% ~ 1. S%HEFF) 5 AMA S
IRAHT BRI N 75T AR B N ra st
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R ()M RAE D EARA R F]) A ECA 4 A ICA,
ARG, B &S 2 ABH T (8~12 mm) .
FEGRIAL 1 h J5 , B R I AR PR o AR T AR /N
2 THFEMFAR BEABARL, ETFARERT,
et PP IR 428 ) 21 A0 AT Lk W T BE PR AR AE (37£5) C
TEFFREVE 24 h J5 0 P DI REFEATIE 20, JF M 1~
4353 i s Wy AT E— P Y SE IR S PR SR B AL 5T
120 HUNEL, 30 R TR TARSEE , H B R SE T A
IR, 3 90 RS 5RRIMa, sET 3 H PB4
K 3% A s B s B g B 27 H
PAHEBRTEDTIEZ 5h o PR3 90 HU/NERA AWFIE AR
PabEALE 7L 53 3 H (n=30) AR T AR BRI
BCP (72 mg/kg) AL FEA
1.5 725 8o o RoAP 2 TAEA

FH S R 25 F1 52 4R, (oxygen-glucose, OGD/R) 3k
HEN BB XU RO . TEM TGRS T K,
FATCHI H MR SRR Bt 2000 & AR S e A 31 =
HEE TR, HE 37 °C,94%N, 5% CO, fil 1%0, ;37
DFBI h, 8K J5 4 I A Z B 1) i 15 s 75 56, 78 R8s 37
i IEFR 24 b, IEE AWML IT— IR R B A
(EROPOSL
1.6 %Ik

Pz Tery SRS 3 AR AT, AR 30 KL,
FRICO LHANML, Bt 20 L 4 A 1R 20 Ja o0 s R 0
34 EHH BEECHIRFE 4 . BCP (10 pumol/ L) il 4
A . RN 1%DMSO A 3R 7K il % BCP fii4h 3
WS TG PBS i & BCP FilAb ¥y, 2h%) BCP
LRLGURIE N T2 mg/ kg M TCLE 25VKE N 10 pumol /L,
AR AT IESE 72 mg/kg Al 10 wmol/L Ry fe {45
BCP v " | AT /NERIESE 5 d BCP(72 mg/kg) , 4
KicgE— KRBT . 2555 6 R B AR,
B 1 h, R 24 h FHET R 2Pk 2R 6 Kk
WS, % EAH 2 A0 21T BCP (10 wmol/L) FHi4b B,
25245 24 h,0GD 1 h, fFIE# 155% 24 h )5, 4k2e | —
P

L7 Jsdk dn 353 45 #2 B AR

TESRILSG 24 b, XN P DI REPE ST 0 43
TCAIZE D RE SR AR R AR, PR IR ES s e ) i, A i
Ho 140 REeE MR AERTR, 2 43 1n A2 5% 18 (H7E
IR ORI IE 3 23, 3 40 B BRI S Zeih . 4 4.
B EATE , BRUKHR,

FH TTC G0 i B FE AR R . AbSE/ NS
TG IR IR, ¥ 7R, DI S ARV A, IR EE D 2 mm,
VIR 78 2% TTC ey 37 CHER 15 min, 78 4% Z R H
P 3] 22 S 1 o FH Tmage Pro 3R 5 78 FEAE AR AR,
TR ME3K Y A 53 s .

1.8 HE #& #= Nissl # &

ANERR B A 4% 11 H 1 22 o FP I, 17 24 o
A ALUS IR A AN AR HE 528 5
AP FER RN WS R A — XU 5422 Ak
e IR EE =
1.9 & Grepit ke

NIRRT 0K b o B M R SRR . R e
& (Beyotime AEYJHAR , [ ) B )22 4H 2 rp 4 B 2R
1, JF A e 150 &2 (PO012S, Beyotime, H[E])
FEREE BRI . ] 10% + e BEA B2 B4 -2 T4 4 Tk g
BEICRL VK (POO12A, Beyotime, H1[E ) 735 & H FOF 4%
BB R LG 5% 40 M35 F 8 H A = iR B A
2 h,IfHE 4 CTF—PUE LR : Bt NF-«B %02 5ok
Pk (10745-1-AP, i, ¥ Proteintech, 1 :1 000) FlI
B-actin( 10829-1-AP, Prote Intech,iXi¥,1:2 000) , B
JE IR 3 I, I S HARE E ALY , IRl b e
SHT/MRBUA R 1:3 000, 7E 2R FHER 1 h, Jdid
T iR ) T2 AU s 8 IR T e, P I A A
(Bio-Rad, Hercules, CA) 5, 3f-{#i i ImageLab ( Bio-
Rad) # - o3 M 46717
1.10 &% 5ot R A-Bpsk BR (qRT-PCR)

JH Trizol i3 £ ( Sangon Biotech, V) $2HUN 2
JZ 5 RNA, Jm R 251557 & ( Sangon Biotech, I )
5% 5% miR-183, % A SYBR T iR #} ( Bimake ) , 7E
10 L ARFR N AT 52 I 1 3R G i S i o SRATEA T
PEER 5 72 95 C TG 30 s, SRS 7E 95 C FIFH
50 5,60 C ¥ 30 s, miR-183 | {jf:5'-CGCTATG-
GCACTGGTAGAATTCACT-3', T i : il & % ( B542451
Sangon Biotech, FV) .
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LB R G
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FARLR— 5 Je Doy BB G5 W S 56 (ELISA) o £
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1.13  %it o4
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Fr g K fE «=0.05,

2 R
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g ¢ S n A8
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2.3 BCP i@ it L if miR-183 F= %1% p-NF-kB % ik %

PR3P B o P R AR A

N TV BCP Bt RAEAH &2 E 5 miR-183 F
NF-kB Fik A 3G, il qRT-PCR yEA I /) BUIK A
miR-183 (135, 2 1 BN I A ) NF-wB 1) 5 B2 16 3
TEFEEE . s scgn R, SR T ARH (miR-183:1. 09+
0.13;p-NF-kB:1. 01+0. 04) i k., #1241l miR-183 [
235(0.35£0. 09) J /b, p-NF-kB (3. 03+0. 13) # £
255 miR-183 [ £ 3k (0. 59+0. 15) 4 JiF [l I+, i
p-NF-kB R85 (1. 98+0. 21) L AH N sk /b, 21 (7] kb
BEESFAGIF L (P<0.05, # 6.7), 7640515
55, [AlFE R T gRT-PCR A ) #f 8 50 4 miR-183 (1) 5%
ik, >R Western blot 325l 7 A [F] 41 #f 285G NF-kB FlI
p-NF-kB fZik, 5I1EH 20 [ miR-183: (1. 08+0.13);
p-NF-kB: (1.02+0. 04) | # [, OGD i {; 41 miR-183
F35(0.40£0. 10) B T, NF-xB 3 #9835 3005
p-NF-kB 7KF-(3.02+0. 11) 2 Tt . B 5HEAZ A
ke, BCP MJ3& & 7 miR-183 %3k (0. 62+0. 08) Jf it
ERAE T p-NF-kB (15 & (1. 72+0. 56) , §ij1 1] NF-kB
PTG 2] LA 25 A G 22 L (P<0.05, [818.9)
B BCP A REiE T F i miR-183 i p-NF-xB (341,

1.57

1.0

b
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(72 mg/kg)
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JNEAARIN miR-183 ik

(=]
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8 gRT-PCR # 7 miR-183 42 TT A RiL

(n=5,%+s)

NF-KB(65X107)—> | - s s—

pNERB(6SX107)—> | 1 a— S |

B-actin(42x10°)—> | —— a—— S——
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[ miR-183 mimics NC miR-183 mimics
25 _ EE Ant-miR-183 NC Il Ant-miR-183
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NF-kB-WT NF-«kB-Mut

]
P

HXFHOEFR
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a: P<0.05,5 miR-183 mimics NC tt35;b: P<0.05, 5
Ant-miR-183 NC rb4x

B 11 FAEMMIEREEGE (n=53%5)

2.5 BCP i@t b if miR-183 A= {& p-NF-xB %A it
—F Ak KRBT Ak
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PR FRER, Bifh)a, B/ BRARN, SRR+
IL-1B \IL-6 il NF-«B &3k, $2& 7% R AE [ b i 2,
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