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[ Abstract ] Objective: To investigate the effect of piperine on the expression of key neuronal pyroptosis factors of NLRP3 and Caspase—1
protein in brain tissue of mice with traumatic brain injury. Methods: Choose C57BL/6 mice only 50, randomly divided into 5 groups, namely Sham
group, TBI group, low—dose piperine group, medium—dose piperine group, and high—dose piperine group, subjected to controlled cortical impulse
or sham—operated to establish the model, administered and gavaged for 7 days, and extraction mice brian. The observation indexes detected the
expression levels of NLRP3 and Caspase—1 by RT—PCR and Western blot. Results: After traumatic brian injury, the mNSS score of the Sham group
was 1, the score of the TBI group was =11, and the score of piperine intervention group was <8. The protein expression of NLRP3 and Caspase—1
of TBI group was elevated compared with the Sham group. Compared to TBI group, the piperine group reduced protein expression. The low—dose piperine
group had a better inhibition effect than the middle and high dose groups. Conclusion: Piperine inhibited the expression of NLRP3 and Caspase—1
protein, reduce neuronal pyroptosis, and effectively improved traumatic brain injury in mice.

[ Key words ] Piperine, Traumatic brain injury, NLRP3, Caspase—1

Bl

BIYIPERHRYS (traumatic brain injury, TBI) —Ffi WA A2
ROROIE, Bk, BOEREMR . SHE TBI M EZREILHAES
GRS VETENE | ARG . SRRV, BB A T bE T K
HESCIREMESR . M T T — R R P M AT T, Bk
R TBI R MZICAET- 20—, NLRP3. Caspase-1 #3 2 4iffufEr:
MARSCRAAI T, AERSIRE AT, BRI, %3 TBI S MZocseToiy kL
VAR R R RAT — B R, TREGE B 1T AR Y7 Ik s
F TBLJG 4k R ARz — e M.

AR (Piperine, PIP) JE—FlS AR KBRS A 000, BEERA
hEZ L, B LT, PIP RHAT YT LM 2 RGO
o, AR ZZEIREE . MG . AR . VHRE S5 HE I LA G
VERI™, {HAE TBI H VR RIS ARG, R, BTl id shisesbi Jr =t
Xt PIP ££ TBI /INBRAET M F NLRP3 , Caspase~1 HZ KRB TR ST 50 #T

15 7HE

L1 F 2L 51

C57BL/6 /IN FRUSEF BLAR AR, S AR T MedChemExpress, FastKing
RT Kit ( With gDNA ) T KA, SuperReal ¢ 5E B TR IR 58 MU T
KM, q-PCR AU TEIC, SRBA0ETFM%.

12 35

SEEAR N 5 4 : Sham 4. TBIZH ., PIP K4 (5 mg/ke/day ), PIP
P4 (25 mg/kg/day ). PIP @320 (50 mg/kg/day ), 4L 10 HU/MEL

1.3 BRI 5 4524

FyE/ NG TBI AR . 1M 8 R 25g Mtk CSTBL/6 /MR, 1E SPF %%
ANERBFRE SR, FIR CCT - 7EfR TBI AR,

SAZE . RIBAEPEE K . B (50 mg/kg/day ). T (25 mg/kg/day ).
1% (5 mg/kg/day ) FUREE PIP, MRMEH K, 7K,

1.4mNSS 43

MR EE A PEAr (mNSS ) AT LASUS /NP L il . LT
SEHATR . VAR, e RS S, RN RIS Z D B R, RS
e R 2

1.5qRT-PCR A5 NLRP3, Caspase—1 J&R f#£iA

JREALBE/INE, BRI, SR TRIzol i3 &, $RHLE RNA, &
M1 NLRP3, Caspase—1 J&[R k28 1k

1.6 FBEENI LA NLRP3 . Caspase—1 2 A9 7

PSSR 1, BCA HEIE S, SRH] Western blot 7347 LL# NLRP3 |
Caspase—1 8 1 FIL2ELL.



B EFEHR

L7 Gtk

i Graphpad Prism 9 3R PFHATEARSE IS 400T, Soit2#8diEH (X«
SD) #R, YA AR LSD-T #5, P<0.05 HALGI2EL, "R
p<0.01, VS.Sham 4; "R p<0.05, VS.TBI4,

28R

2.1 /M mNSS 43

5 Sham ZHAHLE, TBI ZH mNSS W4 EFE (p<0.05); 5 TBI 4
HALE, PIP %20 mNSS PFAMREAR, Horp iRt (50 mg/kg/day ) Hieh ik
% (p<005), WFE 1,

F 1 mNSS PEAEE

R hRlEA EREA

mNSSiF4r 1.0 +£0.00 11.02+0.98" 6.47 +0.23" 8.51 + 0.54" 5.98 + 0.67"

HH) (n=10) Sham 4 TIB ZH

2.2qRT-PCR 7EK0/N KN B2 2 NLRP3 | Caspase—1 HE[F (1315

WE 1 FR, 5 Sham 41, TBI 41/ NLRP3, Caspase—1 JE[N 5
W3 LI (p<0.01); £4F TBI/NEURREIFIEE PIP 5, 5 TBI41AHLL,
o RFIHEEAME NLRP3 ., Caspase-1 JEHAYFE (p<0.05), HAEHHE
HBCRTELT

10—

Relative nRNA

S . SR S
S TS & NP N
NLRP3 ‘ ‘ Caspase-1

1 /NEUORH R 2 NLRP3, Caspase-1 AN HAR
2.3 /NEORNE B2 J2 NLRP3, Caspase—1 85 1363 540
XTEGE 1, B2, 3, TBI4LYS Sham 4IAHLL, & ARKEAAN LA
(p<0.01); £ PIP AbFR)G, KRB BETHE (p<0.05), KB PIP
i 1T P45 NLRP3, Caspase-1 8 [0 51 ik M BGEM Z T T8 2 A 22

2.0
%

0.5+

Relative protein expression
NLRP3/actin
-
=
1

1
Sham TBI

fERIRAL bR
2 /MR JE NLRP3 2R I IA I

FE

2.0
*%

-
n
1

—-
=
1

Relative protein expression
Caspase-1/actin

0.5+

1
Sham TBI

A FR L
3 /NRKEJZE Caspase—1 H R ILHIFENA

IR R

31Fig

PIP VR ARG A 08, 2 PR, SR L A AR SR S5 h
B IR LY . G T AR 25 BRI SR R, HEE IR R
EFRS . PO PUMRETEYE . ISR | PGS PR e S,
BEF X PIP 7EM 2080 7 T O WFIT , BUSK 2 (2 300 R R B AU it
FEZZXT TBI /NI T FRB A —E =L, HHFFERVIHIHH
1 E IR A DR SR, PR, ARRIIFFER 2 0 B A T
ARG A RAM USSR T AU L . 2R R A .

TBI RH RIS A%, W] H%E S8 ochiils, TBI S MBhZEocst
THEZF R, BT — P R R P A AE T 2. ZENLIAE
S A e ISR B AR A DG TR A I T, NLRP3 ., ASC, Caspase—1
IL-1 B TL-18 %58 38 R R4 RS M 4 Bk SRE SR Tl ]
FHHA I, TBIEZICHHY Caspase—1 T ALFLE SHRLEE R IEA X,
UESEART-{R 555 TBI S M Gochit (i B A B e

ARRBFFTIEE I 7R, Sham 415 TBI 405t H, /N EUKZZ 32 208105
PEWS)ETE 7 KI5 NLRP3 ., Caspase—1 H3E (365 1%¢ Sham 28w, #E
— I T AR TARC I X TR R e R — B =
RS TBI 4%t 9 /% , NLRP3 Fl Caspase—1 Y A FiA R
Uekob, ELAT e 4 A B 1 Bt R AR T R A, RG]
AR T N LI R PR 05 E AT T RSO

L TR, B AREES F U AR N B G5 M 5 AT — 8 R
E B AR A B B Zoe e TiE e, I OCEER 1 TE, aE
TGN SR R o (R SAARAEDT T R M P 25801 K TBT HiAh

SRBALEDT A AR, SARSERST TBI RmEEHLER, SHAa R
SRR EE,
B3k

(11444, 2145 MR 4545 )5 4 M R 45145 09 - F ALkl 2R R, i
WA, BRBEAEER, 2018-12-01.

2% &L, xR mE, KEHFNLRP3, AIM2 XA KA PG
B PAER 09 IR )] A E EF SR, 2022, 43 (09) : 993-997.

B R4, 487, 385 A A BOR S Wi BT 5 2R )] T B 2
+, 2021, 35 (03) :

HE @A it (2003.06) , .

AAMA . 2023 FEEEKF AL HA LI %4+ XABD (No.
202311400005 )

350—356.



