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(1.P&aXFRIEZERILA, #Hakiy 410013; 2. KT H—ERILAE, #HEKD  410005)

[(HE] BRY FWFEEEERE (procalcitonin, PCT) XFAEZ M (lipopolysaccharide, LPS) 7551 AJBF Ik A
H 40 (human umbilical vein endothelial cells, HUVECs) T4 CE AL IR 4SS 5 5 R4S e 2 A8 1 3
(nucleotide—binding oligomerization domain-like receptor protein 3, NLRP3) | 2 e iR R A T IR R A il 1 ((’a@pa%e 1)
RIBWIR . Fik LLLPSiE S HUVECs BN Mt N B AR AAE R B . Sy ik oy . (1) K HUVECs
BEMLA BIE# X IRAL . LPSAL (MR 1 pg/mL) . PCTAL (WEJE 10 ng/mL) R LPS+PCT 4L (4541 n=3); (2) 1EH Xt
HAZH . LPSZH . LPS+PCTAEVREE (0.1, 1. 10, 100 ng/mL) 4 (%2 n=3). RMSEMSTEOLE it R4 WHHE RO
Fl Western blot 746 1) 4% 20 4 Jitd NLRP3 . caspase-1 mRNA MHEANEL, R (1) HIE# XA s, LPS
2 . PCT#1 } LPS+PCT #H NLRP3 . caspase-1 mRNA FllE 1354 [ (P<0.05); 5 LPSZH L%, LPS+PCT 4
NLRP3. caspase-1 mRNA F13E (1 &L ¥ F i (P<0.05) . (2) 5 LPSH L4, LPS+PCT AS [k J& 41 NLRP3,
caspase-1 mRNA FlIFE H FEIRFIE,; FEPCTHe E R, NLRP3. caspase-1 mRNA N £ FiEBW FiH (P<0.05)
458 LPS AR HUVECs fET-MH 56 T NLRP3 | caspase-1 33k, PCT Al il LPS15- S HUVECs FhAE T4
KA NLRP3, caspase-1 (93215, IS BEARME: . [RELSRILAIER, 2023, 25 (5): 521-526]
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Effect of procalcitonin on lipopolysaccharide-induced expression of nucleotide-
binding oligomerization domain-like receptor protein 3 and caspase-1 in human
umbilical vein endothelial cells

JIANG Wen, SHI Ding-Hua, HE Yan-Juan, CHEN Chun-Yuan. Department of Pediatrics, Third Xiangya Hospital,
Central South University, Changsha 410013, China (Chen C-Y, Email: ccyzdh@126.com)

Abstract: Objective To study the effect of procalcitonin (PCT) on lipopolysaccharide (LPS)-induced expression
of the pyroptosis-related proteins nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3) and
caspase-1 in human umbilical vein endothelial cells (HUVECs). Methods HUVECs were induced by LPS to establish
a model of sepsis-induced inflammatory endothelial cell injury. The experiment was divided into two parts. In the first
part, HUVECs were randomly divided into four groups: normal control, LPS (1 pg/mL), PCT (10 ng/mL), and LPS+PCT
(n=3 each). In the second part, HUVECs were randomly grouped: normal control, LPS, and LPS+PCT of different
concentrations (0.1, 1, 10, and 100 ng/mL) (#n=3 each). Quantitative real-time PCR and Western blot were used to
measure the mRNA and protein expression levels of NLRP3 and caspase-1 in each group. Results In the first
experiment: compared with the normal control group, the PCT, LPS, and LPS+PCT groups had significantly upregulated
mRNA and protein expression levels of NLRP3 and caspase-1 (P<0.05); compared with the LPS group, the LPS+PCT
group had significantly downregulated mRNA and protein expression levels of NLRP3 and caspase-1 (P<0.05). In the
second experiment: compared with those in the LPS group, the mRNA and protein expression levels of NLRP3 and
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caspase-1 in the LPS+PCT of different concentrations groups were significantly downregulated in a concentration-

dependent manner (P<0.05). Conclusions

LPS can promote the expression of the pyroptosis-related proteins NLRP3

and caspase-1 in HUVECs, while PCT can inhibit the LPS-induced expression of the pyroptosis-related proteins NLRP3

and caspase-1 in HUVECs in a concentration-dependent manner.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(5): 521-526]
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Caspase-1; Human umbilical vein endothelial cell

WRFEAE S48 T FE X G i S AR I, T
PR A E S A A B DIREREAT o H AT ERAE
JE A BRI B BT O R, R HE MR R
DR, AR R BT E RN, FEL
FEIE W 7R N R IR Y A Bk R R 8.2%,
IREERE IR ST R FE A 238 40%, LR TE Y, ik
BRRE S — DRV RN R, A PN R A0 A 2
WRBEAE KA R R BB B 3R o TR R FRAE TR
ML A B e R AR T e et iy B s -, &%
o S B N B R SR AR T T, N B AR 45
PiieZ S IREEAEIR e . A% T DI RERR I3 X B 1M D e
BEATAY L BRSO,

FET I — R T e TR R A& = TR 2 1 1
(cysteinyl aspartate specific proteinase, caspase) -1.
caspase-4/5 A1, LA S SR 2401 Rk 11 240
A+ Z-1B (interleukin-1B, IL-1B). TL-18 Z&4i &4
ML 75 1 R AEAET e A A R R e A T T
A, WO XA . HE . s E S e
JEAR R ZE R —Fh 2 A AR TR A B —
RN T, DRI R, AR
T — 77 1A B0 D i 1 T 53k A4 L PR o D A 1 42
L 55— 5 T B B R T IO 2 DR e B 2 2
AemiE M BEEEZR R (procalcitonin, PCT) #2
TR 2 5 31 A T TR R 5 SR 9 T AR RS
Y, F RV 9 REAE B9 T AR AR WU bm iC Wy ) iz Wt
58 ST R, PCT ARy IFEAE Y B
TR EY), WE—MEENRIENT . A
58 LA i Dk P K2 28 B (human umbilical vein
endothelial cells, HUVECs) MWFRM %, SR
PCT XA Bz A0 SR TSGR B 52, 34k
FBEAE EOR AL BURT A B AR
1 MREFE
1.1 ##

HUVECs & W [ 3¢ [6 1 30 855 37 9 & 17 )%

(American Type Culture Collection) » A PCT % T #3
(HZEIB/KE R, FCHR 100 we/mL BRERAS ) A

LPSVR T ¥ (HOE e RE IR 50 A%, el A | me/mL
(BB A ) T 26 [ Sigma 2 7. DMEM = 4%
FRFEFINGAF 175 18 T 3E E Hyclone 23 H) o B4R 1 i
-EDTA {46 A 55 55 R IR G W T h LA AR
Yaw . RNA$RBOAH & (D9108A) W T3¢ [H
OMEGA 2 &) » W 5 5 i 5F) & (Rever TraAce
q-PCR RT Kit) HISEI 70 8 PCRIAH & (KOD
SYBR ¢PCR Mix) T HATOYOBO /A H]. BCAZE
P 3R J3E 00 52 377 8 R SDS-PAGE B il #5187 4
T B RAEYFRHARAR . BimRasE
R IR Z R E A 3 (nucleotide-binding
oligomerization domain-like receptor protein 3,
NLRP3) %2 5 BEPUIARFI caspase-1 Ha 2 e P iA
W T E R A ] o B-actin S £ e BEGLARN
FH R 1eC T E A A ]
1.2 ZHAEtESE

HUVECs H % 10% Jits 4 1L 38 S At /9 w5 b
DMEM 15 32 3 T 37°C . 5%CO, 1 I 3 55 5546 b5
I, [IBR 2 d ZE A e, > A A AR K 5K 809%6~90%
10 S o S S S R T A
1.3 KIH4AE

HBOW#4: KW HUVECs BEA /-l AT, 557
FErP LAM K 1 pe/mL 1Y LPS X2 T 7 12 h, £
ST ETEAE N K A BB A R 1, PR PCT 8R4 7 T
12 he SRS AP : (1) 1IEH XL, LPS
H (W1 ug/mL) . PCTA (H&JEF 10 ng/mL) K&
LPS+PCTZH (LPS i/ 4] 10 ng/mL PCT 4L 3H) ;
(2) IEH XA . LPS4L . LPS+PCT AS[w] ¢ i 41
(PCT 0.1 ng/mL 2 . PCT 1 ng/mL4{ . PCT 10 ng/mL
20 . PCT 100 ng/mL4H)
1.4 ZHR K E =R SR AN mRNA %
KK

WBE 4 ZH AN, 422 RNA $2 B0t F) & 10 0] 4542
U RNA, 43066 BTG RNA (199 8 R4l
SR FH 33 7 SR 3R & 4 U B K RNA 36 5% 53
cDNA. 457 & (KOD SYBR qPCR Mix) 13iH
45, HU1 wL cDNA #EFTPCR Y14, PCR ¥ 19 5 i 5%
2 98°C TSI 2 min; 98°CAEPE 10s, 60°CIE K
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10s, 68°CHEMI30s, L4041 1E¥F. LI GAPDH{E
RHNSHEER, SR 27 HE E 5 mRNA 1)
FXTRIA R . 514 o R E YRR R ]
G, SIIFSIILR 1, SR HR 3R,

%1 NLRP3, caspase-1#1 GAPDHERE 5|15 5!
i
AT F5il (53 a %})‘E
P
F: GGAGAATGCCTTGGGAGACT
NLRP3 195
R: CCCTTGTCTCCGAGAGTGTT
F: TTTATCGCTTTCTGCTCTTC
caspase- 1 200
R: GTCACTCTTTCAGTGGTGGG
F: GGAGCGAGATCCCTCCAAAT
GAPDH 106

R: GGCTGTTGTCATACTTCTCATGG

1.5 Western blot ;£ & B RixKF

WAEAS LA, SRS, BCARHAE
ARG SR . SR EME, ARYE SDSH
WA G, AR BIKISE R 2
PVDF i, 5% WlARAF W51 2 h, fILAT = 1000
W B E St A NLRP3, Sdi A caspase-1, Bt A
B-actin —HL 4 CIRGIFH I . PBSTIEBE3 K,

A 125000 i BB PR P IR IR F 2 h,
PBSTEE 3K, ECLAL2E &G A . i H Image J
8.0 FAFXTHE 1 55 AT IR BEARL 3 Ar o SE e b ~7 o
3,
1.6 Fit=ah

K SPSS 21.0 GEiH A A R Butls e AT GE T
B, FFA IEAS G T FORER FHE AL + hRifE 22
(x+s) R, ZHMECBCR AR 200,
ZH A LR B LSD-AG 36 . P<0.05 N ZEFAT 4
PEI-P'E
2 #R
2.1 PCT Fxt LPS#FSH HUVECs 1 NLRP3,
caspase-1 mRNA & & B & iZHI 00

SIER XA L, LPSHL, PCT 41 K LPS+
PCTZ1 NLRP3, caspase-1 mRNA 45 ik [
(P<0.05); 5 LPS4t# , LPS+PCT 21 NLRP3,
caspase-1 mRNA L H KL T IH (P<0.05); LPS+
PCT 415 PCT A A& F8h5 0 LL i 22 3 T8t t24 8 X
(P>0.05), W2, K1,

R2 RMAMAINLRPI, caspase-1 MRNAREBRIAZKE (f+s, n=3)
ikl A &
NLRP3 caspase-1 NLRP3 caspase-1

TEF X IR 1.00 + 0.00 1.00 + 0.00 0.14 +£0.02 0.03 £ 0.01
LPS#{ 1.85+0.13" 1.51 £0.04" 0.39 +0.03" 0.31 +0.03"
PCT4 1.38 £0.03" 1.18 £0.03" 0.22 +0.03" 0.12 +£0.01*
LPS+PCT4H 1.46 +0.05* 1.28 +0.07* 0.27 +0.01* 0.25 +0.02*

FiA 14.87 15.00 13.56 22.74

PIE <0.01 <0.01 0.02 0.01

{E: [LPS] JE2H; [PCT] FEFSEE; [NLRP3] A% H RS 1 S AL AL 2 R 11 35 [caspase-1] PRI R A AR E FE-1.

a/R FIEF A B LR, P<0.05; bR LPSHLES, P<0.05,
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Bl 1 Western blot i&#ill& 22 NLRP3,
BRIEEKE

caspase-1
B-actin

caspase-1%&

22 A[ERE PCT F¥ixt LPS %5 # HUVECs
i NLRP3. caspase-1 mRNA & & AR iZm= 0
SIEH X ML AT, LPS4H B PCT AN[A) vk i 40
NLRP3, caspase-1 mRNA K& & FH £ 5 3 L
(P<0.05) ; 5 LPS 4l tb %, PCT AS [A] ¥ B 41
NLRP3. caspase-l mRNA } & 1 & & ¥ T ¥
(P<0.05), Bl PCTHJEE/IN, NLRP3, caspase-1
mRNA K85 BB T, ASFEREE ) PCT 4541
L EFA G FE X (P<0.05). W3, F2,
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R3 KRAMIINLRPI, caspase-1 MRNAKREHBRIZKE (F+s, n=3)

bl miNA &

NLRP3 caspase-1 NLRP3 caspase-1

TEE X 2 1.00 = 0.00 1.00 = 0.00 0.11 £ 0.01 0.07 £ 0.02
LPS4H 2.31+0.07 1.41 +0.03" 0.35+0.01" 0.51 +0.02*
PCT 0.1 ng/mL 41 1.91 +0.04* 1.25 +0.02* 0.29 +0.03* 0.47 +0.03*
PCT 1 ng/mLZ4H 1.61 +0.03*> 1.17 £0.02*"* 0.24 +0.02" 0.41 = 0.02*"*
PCT 10 ng/ml 41 1.52 + 0.3 1.10 £ 0.02+"¢ 0.21 +0.01*"¢ 0.37 +0.03*
PCT 100 ng/mL 2 1.44 +0.04*" 1.04 £ 0.01*4 0.13 + 0.02 0.22 +0.01

FfA 21.69 27.06 25.18 22.05

PIE <0.01 <0.01 <0.01 <0.01
{E: [LPS] JE2H; [PCT] FEFSEE; [NLRP3] A% H RS 13 S R IEAE 52 R 11 35 [caspase-1] 2P BEAIR R A AR E FIE-1.

a/R 5IEH XTI LLES, P<0.05; b/R5 LIPS L4, P<0.05; c¢/”5PCT 0.1 ng/mL 4 LL#E, P<0.05; d7”5 PCT 1 ng/mL 4L L4, P<0.05;

e7R5 PCT 10 ng/mLZH [L#, P<0.05.

B BN N
&7 & B) Q‘% N
N NS S
B Y O
RN R SRR

11I0kD » e TS TS T == === \]}RP3

A5KD e G g— o— W w— caspase-]

42kD - A S S S A (i

B2 Western blot i%#ill& 4 NLRP3. caspase-1&
AFRILEXE

3 i

FEMHERE SR, I A8 PN R 40 B R et AR Y
TEALANNL, NS R BT e RIS
o> MBI FR GEAL T 3 AP ERAR SR U 15 2 A9
FLIE o MRS PN B A A4 1 . K e s 0 T IR B A
) —FRINA R 5 R R E RN 7, B
JEMH T caspase BTG (19 75— Fh 4 AR P PR R T 19
772, &K NLRP3 R P /MK | caspase-1 K
Gasdermin D (GSDMD) #K i 1k 5 fig #F 1L-1B.
IL-18 S5AE R M ot Jlit B R R A ek i 110 1
A AR TR N 2 IR Y AR i ﬁﬁﬁm%@
PV SBR[ RE I — R AR PE 7, T
P A MR . AR SR K, TEALIR IR BBt
Ji 4 5 RV o 200 L R D AR 8 R T 0 BRI
T ) A4 LA TR OR AP LR IR L R 2 ) SR
M E B2, (H R A A A A TR0 R RS
YRR R SRR A A P o 0L N A
(1) 9 P 101477 2 e T s B Ao A v A O L T 400 i
FET R B PR T ) SR T HLR o R REAE
ST i 45 O AL TR B S R R B, GSDMD 4R 1 i

LPS il SAZ 4Rl , 5 NLRP3 Rt/ IMATE 1k
J& 1 caspase-1 45 & B BUIRL , GSDMD #E 11 9%
caspase-1 VI HI %1k, 16 4LJ5 1) GSDMD & 1 7E i
ML P R M EATHL, B IR i e e e, X
PN A AR o SRR I A P R A T ) £
T2 ] RE SR FEAE i 1o 7 EE B BRI 2 — . PCT
(140 IR R 0 T Ry s 4 B B e M 1 ™ o PR
KGR S . B ATAFE A, PCT A
S EETE, HAT W90 R W7 M B I 0
()1 A AT BE AT T RAEN R EH B Ay o 2,
AT AR R, MMEEN k4K
AR — A RAECR AL, PCT VR M e i 72
Y S AR AR, TE IR EE T A AR A T AL
HOR R R B 1, BRI ATERE.
AT RN, T LPS i AU NREEAE N K A 58
SESVOGE R, 5 IEH X R4 s, TPSZHAET-4
K4 H NLRP3 } caspase-1 mRNA | 5 FH &A1 I
P, UL LPS AT -2 5 T MERIE Am AL
il BRFFEEM, 75 E e giis T 0 e 2
O WL RE R AT Y/ B RL b, /N RO LA AT 9%
1[4 NLRP3 K caspase-1 mRNA FEAAKER S 6]
FETEARSMA S Uk Ss, R/ B LA B 22 8 76 LPS
Hi, NLRP3 } caspase-1 mRNA 3 ik 7K -t 1 &
AR AR 52 —5, MikEE NLRP3 2% /IMARY
WO, IL-1B S TL-18 55 A AE K 1t Bl B 4 v
DL 2B BRI A E T 200 T A0 TR P A A
WOE T NLRP3 RME/MA, T — 243 T %1%
SN o FEC LS I — PP 3 400 43 5 | JbS 1) T T P R
5T T &, 7RO WU ZE B0 NLRP3 48 PR/ MA
WOE , HE— 5 IE caspase-1, SEETERR T 140
Ji X 454 45 AN B A T, e S R BT S Y B i
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PRE] T —E B EER . Hik, kT
TERELE RGE R FE PR ] T —E MR E, Hid
FE I S M SR T I A 243

A B 5% F R [6] Wk B2 /9 PCT (0.1, 1. 10,
100 ng/mL) X} LPS 75 3 i I 5 5F HUVECs 15 5 -
Fit 12h, & B PCT i iE % HUVECs "1 NLRP3,
caspase-1 2235 B, Xt LPS %S 1 HUVECs H
NLRP3. caspase-1 KIiEAMEIEH, #2725 PCTXFIE
20 A TR e R B R AN A T AR TR R L
il o Sauer 8¢ ' 7E MR AE T 2 0 A AR SR LIS T &
I, K N9 A M 2 55 A2 R B 0.01~50 ng/mL 1
PCT o5 AIMIIRAE, JHRARCEE . 40ha5e
M ANAETERE S, i R 1929 B AT 4
Y ML ARAS RIFE R SEa A R . EREE R HE R A
B, PCTHIFFm R T bR DI Re A BEAT, (H24HAR
o & A e As , [RIRHIE T P R 40 i 1 2 4 A o
BRI, TG AR AN . A R R T 20 A 5 B
SR, XN R A MR R A B E . DL gh
AR, PCTIE G ShAIMIEE T . B B EE x40
M= A, AAE— e, ERIEN T
R REHER- . PCT X LPS TG HUVECs
NLRP3 J caspase-1 Fik XA — & MHIIEH, Ji2
W BRI, $ % POT 78 i 3518 41 AR 7Y v Xif 41
T A TIHRIVER o Hoffmann 25 2% % IR 5 0E
PRSE A A5 F- T LA B AR rp PO #ERE SRk
] LPS 4 559 i 98 SR FE Kl F-o - (tumor necrosis
factor-a, TNF-o) & . K AL M40 M5 LPS 1
PCT [F] IR 75 AT H04] LPS 551 TNF-a f2 4 2 LU
R POT #E — i A Tl 9 ) £ T ulm
/D TNF-o A SRE 72, PCTARE S —Fh &
SEH], 7ELPS. TNF-o FITHE 2 v S8 a7 5
K B JAE S L R PR AR 2, Bk, PCT
i IE % HUVECs H' NLRP3 ., caspase-1 2235 [,
MM LPS % 31 HUVECs H1 NLRP3 | caspase-1 $ik
TV, 28 PCT A REE T A M AL T2 5 e i &
g AL, XF IE F RS B HUVECs A9 NLRP3,
caspase-1 FRIKPHIEHLEI T BBAFAE 22 57, FEMCEEAE
H PCT 7] BB HLA BUR MPL R ACGESEH , HAEFL
il S A fraE s, ST

(& % x #]
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