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T HHIAE 2 18/ = R ER AR EE S 00 M B 4Rl NIMA tH X ZE B iEEE 7
(NEK7)3RiAF0 Nod #5324k E B 3 (NLRP3 ) & E/IMEEGE

EHAE", WEHE, ARRE’
(1. R EGRAMR PR A EGE, TTIREAT 210028; 2. B & B 25 R4 = I R2E b,
TLTRm L 2100285 3. Bt PR RARAFR S Al TO5Rm AT 210023)

HE.[BH] WER I Fa 7 5233508 % 45 (LPS)/ Z 888 M3 (ATP) #5509 ARk 1 % 40 i (HUVECs )NIMA 48 % & & i85 7
(NEK7)#= Nod # % 4% & 3(NLRP3) Mk Rk 69 % [ k] ¥ HUVECs by A = b iase, A | FIAeiTa, &
B AR A A, A S S TRALFE MR 24 h, RJE A 1 we/ml LPS Rl m 24 h, B A 5.5 mmol/L ATP sl %k 2m fie,
4 h e & Fe AR, AR Rk B (MTT) e fn e &, B ARE drkml g e LR W& 1(ET-1)69 4%, Mt
JR Bl ) 52 2m oL L AR P AN ER 3 (NOx) R-F, & & f 9% ¥p 2 S Ae ) 28 f A NEK7. NLRP3. 78 A48 % 58 5 4% & (ASC) .
2R A R B @ B 1 (cleaved—Caspase—1) . @@fa-Z 1p(IL-18)F e ey ik [HR] SEA Mk, H5hifm, F5H
2, FTHARAM T LPS/ATP - $-09 20 B & 1 9 &, ET-1/K-FHBA&, NOxK-FJ&, NEK7. NLRP3. ASC. cleaved—Caspase—1.
-1 69 %& & & A KFHAK(P <0053 P <0.01), H¥FXdiFsm, F33ae4E AR T ek T, [Eig] 5%
B3 ST AR LPS/ATP # 5 HUVECs 89 NLRP3 ¥z MRS E 5| Ay fm R B m AR R, HAUH T Ak 542 NEK7 FGA R X .
EEEF . B HE; KAk mabAT; AR at; NIMAAD R & R 7
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Abstract: Objective To observe the effects of Radix Scutellariae and baicalin on lipopolysaccharide (LPS )/adenosine
triphosphate (ATP) —induced expression of NIMA-related kinase 7 (NEK7) and Nod- like receptor protein 3
(NLRP3) in human umbilical vein endothelial cells (HUVECs). Methods HUVECs were randomly divided into
blank control group, model group, atorvastatin group, baicalin group and Radix Scutellariae—containing serum
group. After pretreatment with corresponding drugs for 24 h, the cells were stimulated with LPS of 1 pg/mL for
24 h, followed by 5.5 mmol/mL of ATP for 4 h. Cell viability was detected by methyl—thiazolyl—tetrazolium (MTT )
assay, content of endothelin 1 (ET-1) in cell supernatant was determined by homogeneous competition assay,
levels of nitrite/nitrate (NOx) in cell supernatant was determined by nitrate reductase assay, and expression of
NEK7, NLRP3, apoptosis—associated speck—like protein containing a CARD (ASC) , cleaved— Caspase— 1,
interleukin 1B (IL-1B) proteins was detected by Western blotting assay. Results Compared with the model group,

LPS/ATP-induced cell viability was increased in Radix Scutellariae—containing serum group, baicalin group and
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atorvastatin group, and ET—-1 content was decreased, NOx level was increased, and expression levels of NEK7,
NLRP3, ASC, cleaved—Caspase—1, IL-1p proteins were lowered (P < 0.05 or P < 0.01). Conclusion Radix
Scutellariae and baicalin have effects on inhibiting pyroptosis resulted by LPS/ATP-induced activation of NLRP3

inflammasome in HUVECs and thus to protect endothelium, and the mechanism may be related with regulating and

controlling NEK7 expression.

Keywords: Radix Scutellariae; baicalin; inflammasome; pyroptosis; endothelial cells
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A7 G928 32 R NLRP3 | 23 28 1 T2 A DG BE SR
5 (ASC) FlE K 25 1 1 (Caspase— 1) VE N0 41
WWZEAEZGY, R GYAEREE SR
R 7 40 A 2 (TIL) — 18 T~ 18 %5 i) 1t 20 i 43
W, DT AR R S B & A, I 5 | R AN A A
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BE . MR TR . E [ Al A AR S AR
VIS, FE AS SFEE I & A R k1 AR Y
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W W BR 1T (ATP) 5 5 19 A JBF & ik 9 B2 40 i
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Wi, PORRFFTSE RARE IR
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1.1 S5 HEpaEk SPF 24 Sprague—Dawley
KRB st BE 2y e S g sh Y oo e it sy
i A HEIES . SYXK(F5)2016-0018. HUVECs
F 3 [ 5 2 B 58 W PR T (American Type Culture

Collection, ATCC),

1.2 Zf. iKFI5MEE B TR hEZ K
MRV RS A ER T2 5 BT LPS A
ATP (£ [H Sigma A H) ) 5 BTHE AL TT (52 [F Selleck
ONED) o DY AR R (MTT) (36 [ Sigma 24
Al); THIEEA(DMSO) (ML) 5 N 2 4
Fr 33 (ECM) (3£ Gibeo 23 H) ) 5 FAZEIMLIH (L€
FIBIAT) ; JHEER ARG (S Gibeo AW ) 5 —MEME
IR (BCA ) B IR BERG IR & . U S DU 43
M (RIPA) B4k . FaL b2 KO (ECL) IR (= K
AL NEZE L(ET-1) FLEAS R ER (NO I £
(JLIAHLEE/N ] ) ; NEK7, NLRP3, ASC. cleaved—
Caspase— 1, IL-1B %5 T K ( 32 [F Abcam 22 A ) .
ELX800 %! 4= [ 3y iff 45 {¥ ( 3£ [E Bio—Tek /A #] ) ;
Mini Protean—3 Hf yk 3% & ( 3% [ Bio—Rad A A ) ;
HF160W & CO, 35548 (115 ) Bl b 25 A FRA
Al ) S WA (H AR Olympus 22 F] ) 5 ChemiDoc
XRS+EE KRR R 58 (36 E Bio-Rad A F] ) .
1.3 FEESHMBFORE BEE 1 kgMA 10 £5
HOKILFIATZE 2k, k1 h, GHFEw, S,
ZENB £ B SR . BL100 g AR B IMAE
0.5% ¥R F 3L 2F 4k 2 4l (CMC—Na) 3% ¥ P 1 % h
200 mLiEER . HSDHEMER 10 2, #ME2.5 ¢/kg
FIRHEEAY, #HETd, BTRADE1h, U
30 /LS EL LE 22 Rk, R E STk, #E 1 h
P13 000 r/min 0> 15 min, 3B IM0E, T56 CK
¥ K 30 min, FH 0.22 pm AL IE IR DERR T, 4
5 F-80 COKAE AT .

1.4 HAatESR. SASTHAZE USRI
1% B M AE AN TR . SR A-ITE . 1% -4
TR ECMIEFRIE, THRB3E5% CO,. 37 CHY
B A TR 53R HUVECs 400, 440 imh & 2 80% LA
AT LR . SR S U IR AL (AR AR
SECN 15% 8925 G ), AL (1 pg/mL LPS +
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5.5 mmol/L ATP + 15%%5 FAILE ), FIHEAAbIT 4l
(100 wmol/L FIIFEARABIT + 1 pg/mL LPS + 5.5 mmol/L
ATP), % 4H (200 wmol/L # A1 + 1 wg/mL
LPS + 5.5 mmol/L. ATP), #% [fiL 7% 2 (30% 8 5 7%
251N + 1 wg/mL LPS + 5.5 mmol/L ATP) , %4340
AR 25 W) P SRANMI 24 b, SRJ5 1 we/mL LPS 3|
AN 24 h, TR 5.5 mmol/L ATP #3440 ig 4 h
&, TR,

1.5 MBIEREHE

1.5.1 MTT:Hn T ampaiEh &4l A
5 mg/mL MTT 7 20 pl., 37 CHFE 4 h, W3 Lk
o A DMSO AW 150 wL, #OCIREE 10 min, B
FHEG AR AL T 570 nm % 4 A0 22 2% L WG EE (OD)
(IR 7 % N/ v = [ 7 RSP i O
(%)=(0D 3501 — OD gz )= (OD g — OD ezt ) X100%
1.5.2 WA ET-1, NOw/AK-F WM 5K,
K HIATE SR E W ET-1 & . R
PRI R, U VS NOL & i, DL NO
P PR NOYREE o 4 BEGR) G Ui 31
1.5.3 &G % 9% 7 i (Western Blot) % # | 28 i
NLRP3., ASC. cleaved—Caspase—1. IL-1f = NEK7
Eakik YA YREAE A RS, kR
ERZE W (PBS) PRI ANA 3 YK, il A RIPA 24l 72
a3 O O D = R o= TN
BCA 3 [ i 30 S U 2 1 Bk B . B i
FESIIA AR M, 100 CaE Wl 7281, 100 V
L e S T 4 — 3R TR A4 T g M FRLTK (SDS—
PAGE) /B AR, 4 CH&AM T RS 2 iR T 4k
FME, A T0 o/L I ERE W34 T4 IR b == TR 5
A, HM 1 h, TBSTHERVER S min x 3K, 4350
A NLRP3, ASC. cleaved— Caspase—1. IL-1B #l
NEK7 S5 —$r (R B LA 1:5 000), BEFEIR L=
WEFE 1 h, 4 CHESR. AT, EEEE
2 h, TBSTHEARBELS min x 37, HIA ECLiRH T
o, MBPEFEEE N, LLGAPDH ANS:, H]
Image] FRAAXT B UK S5 A T K BE 4 AT

1.6 SGitAsE W SPSS 21.0 Gtk 4 4
IHTF, FTHEGORIIIE = i (x 2 ) TR, 24
[i] b 458 SR FH B TR 28 7 22 93 BT (one—way ANOVA) |
HE— LT LR ] LSD—t K . D P < 0.05 2%
CEME -9 8

2 42X

2.1 FEEEZEH LPS/ATP i S # HUVECs
EAREE KIRER. SEAXEA L,
R 2] () 41 g 34 AR R I I R R (P < 0.01) 5 547
A Ldr, WA, WEMEA . PR T 4
YR B TS, ZRIASRIFFEL(P<
0.01); B L AIEE &5 1L 75 2H 400 o 434 B % g o]
FARMITY, HERTHEIFEL(P>0.05), F&
B 3 2T 1534 Al 40 LPS/ATP 175 5 09 40 B )
FEAI, HOEE A1 A S Ve A R T BTty T
PR

£R1 BEEMEZENLPS/ATP FS8I ABERIK A K 4056
(HUVECs)i& h1 89800
Table 1 Effects of Radix Scutellariae and baicalin on

LPS/ATP-induced HUVECs viability (xx5)
21 51 0D(570 nm) YHAEHE TR (%)
25 X IR AR 0.669 + 0.009 100.00 + 0.80
e 0.207 + 0.045" 32.21 £ 1.52%
FTHEAALTT 40 0.286 + 0.028? 4591 +2.07%
B 0.309 = 0.021% 4897 +2.71%
AL 2 0.317 + 0.002? 49.20 + 1.08%

DP <001, S2EXIRHLE; @P<0.01, SR
2 Heds

2.2 EEMEBZEFHH LPS/ATP S HUVECs By
NLRP3 RAE/METENL B 14550 BoR: 525 xR
b, AR A 41 %) NLRP3. ASC. cleaved-
Caspase—1, IL—1B Fik /K 34 (P <0.01),
SRR L R, E A AR B A IS Y
NLRP3. ASC. cleaved—Caspase—1. IL-1f FihK
SEA AR (P < 0.05 8% P < 0.01), BIFEHAbTT 2H
NLRP3 Fl ASC Ik KRR (P < 0.01) o BEE I
2 NLRP3, ASC. cleaved—Caspase—1 FERIKEET
BTFC A AT AL EE BT 41 (P < 0.01) . FRIH A1)
H LPS/ATP %5 S 1) HUVECs ) NLRP3 & i /MA
Ak, FLYE A S TR ARy T A S

2.3 EEMEZHINH LPS/ATP %S HUVECs B
NEK7 %&iE K 2458 8w 555X g,
BARIZH 1) NEKT7 357K F Bl B3 (P < 0.01); 5
BRAUZH O, B8 I3 2 A S 4R NEK T 3k
KPR (P < 0.01) 5

2.4 BEEMHEZBENTHUVECs MbTheeaIm %2
gER R Sas X IR e, B A ET-1K
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A NLRP3 120kDa © D € 204 D
= 2.0- &)
ASC 23kDa & @ = 157 @D &0
< 1.5 ® = &)
ChnpanecT 20k £ < 107
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A: NLRP3. ASC. cleaved—Caspase—1. IL—1B % 4 Western Blot H1 7k 2547 ; B ~ E: NLRP3., ASC. cleaved—Caspase—1 .
IL-1B 2K FIAHXT A i (v £ 5)
DP <001, Sz X IR4IE; @P<0.05, @P <001, SHEELILE; @P<0.01, 5HEE ML
El1 &8 ANFEKRN RN (HUVECs) ANLRP3, ASC. cleaved—Caspase—1. IL-1B BB FiAKTLLE
Figure 1 Comparison of the expression levels of NLRP3, ASC, cleaved-Caspase—-1, IL-1B
in HUVECSs of various groups
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E 02- @ @ - - N
= ﬂ F2 BEZEMEZSEXT AN R (HUVECS) i
00 == ET-1 %1 NO IS
' Q@% {%\\& _\@9 %w‘;b :@% Table 2 Effects of Radix Scutellariae and baicalin on
- & & )&& %ffi %ﬁﬁ® secretion of ET-1 and NOx from HUVECs ~ (x +s)
'5/ /Q\ ‘a
R it ET-1(pg-1" NOx(pmol 1!
A: NEK7ZE (1) Western Blot H1 7k 2678 ; B: NEK7 Afl A (pe-l.) (wmol 1)
e~ 25 I R 257.87 £ 11.71 630.52 + 19.81
HFRE s ) ALY 347.53 + 22.46" 584.73 + 11.61"
MP < 0.05, 525 FAXBLIHE; @P<0.01, S * T mUEses R
ke FIFEMABIT4H 320.18 + 41.082 610.52 + 19.81%
2 &8 ABFRHRP R (HUVECS) i NEK7 ifﬁi 204322009 (2102 1246 7
E ROk T R E A 289.71 + 10.03%%  613.44 + 22.40"
Figure 2 Comparison of the expression level of NEK7 in DOP <001, SR LE; @P<0.05, GP<

HUVECs of various groups 0.01, SHIRILLE; @P<0.05, SRHLAAMTTH i
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FHHEA # 2 ECHF X K a9 e KA, R CHF 8090 £ EMFe oy B, LA Ta S H Y S MLm e i A8 X
KR AREF; SHRB; MEIE;, SEEM; AE; KK
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