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Abstract: Objective To study the effect of Sanleng (Sparganii Rhizoma, SR) medicated serum on lipopolysaccharides (LPS)-induced
injury of human umbilical vein endothelial cells (HUVEC). Methods SPF male SD rats were randomly divided into blank group and
SR group, blank serum and drug-containing serum were prepared. LPS-induced HUVEC injury model was established, and were
divided into control group, model group, 5% blank serum group and SR medicated serum (1%, 3%, 5%) group, MTT method was used
to detect the effect of SR medicated serum on cell viability. Fluorescence microscopy was used to analyze the mitochondrial membrane
potential (MMP) and reactive oxygen species (ROS) levels of cells in each group; ELISA was used to detect lactate dehydrogenase
(LDH), cystein-asparate protease-1 (Caspase-1) activities and tumor necrosis factor-o. (TNF-a), interleukin-18 (IL-1B), IL-6, IL-17,
tissue factor (TF), von Willebrand factor (vWF), thrombomodulin (TM) in supernatant of cells in each group. Western blotting was
used to detect the protein expressions of microtubule-associated protein 1 light chain 3 II (LC3 1II), Beclin-1, Parkin and PINK of cells
in each group; qRT-PCR was used to detect the mRNA expressions of /L-1f, IL-18 and NOD-like receptor thermal protein domain
associated protein 3 (NLRP3) of cells in each group. Results Compared with control group, cell viability and MPP in model group
were significantly decreased (P < 0.01), level of intracellular ROS was significantly increased (P < 0.01), activities of LDH and
Caspase-1 in the supernatant and TNF-a, IL-6, IL-17, TF, vWF, TM levels were significantly increased (P < 0.01), LC3 II, Beclin-1,
Parkin and PINK protein expression levels were significantly increased (P < 0.01), IL-18, IL-18 and NLRP3 mRNA expression levels
were significantly increased (P < 0.01). Compared with model group, cell viability and MPP in SR drug-containing serum group were
significantly increased (P < 0.01), level of intracellular ROS was significantly decreased (P < 0.05, 0.01), activities of LDH and
Caspase-1 in the supernatant and TNF-o, IL-6, IL-17, TF, vWF, TM levels were significantly decreased (P < 0.01), protein expressions
of LC3 11, Beclin-1, Parkin and PINK were significantly decreased (P < 0.01), IL-1p, IL-18 and NLRP3 mRNA expression levels were
significantly decreased (P < 0.01). Conclusion SR medicated serum has the protective effect of endothelial cells, which can reduce
LPS-induced oxidative damage and inflammation, and reduce the coagulation cascade.
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M P T 8 I S ek e 98 ol o g N S A R
AN i B R« BLARHT AR 245 W) BA e A5t
FA s, ABVE RIS B —, KM 5 7 AR 254K
PUASE N I AR AN RN . =4 A FR = e B
W =% Sparganium stoloniferum Buch.-Ham.[{]T
BRPZE, BARINATA. HAILWREDIRL, FES
AARWRRE, mHR. BRI, AR, Vb
Ho RS RIS, ISR, BN
CRIMIEE 2 7 R T BRI UK
B, AR EGH S AN R ) ot B AT 2 i pi i)y
BOREE . Pkt Pt iE el . AR T HIR &
P = b PR EUY)RI SR 2066 57 RS 2 2 1 B ) 41
AR IE S R, BRIE | = A8 Pt AeyT
R, AHHA AR BV FIALH] R A BT . ASHIEAT
NAAMDIE R AR R SORERITT . AR e
MIRE 5 ANEH, BEFE =4 & 245 s X s 2 b
(lipopolysaccharides, LPS) 755 Ak P 5 41 i
(human umbilical vein endothelial cells, HUVEC) i
PrIsemE, HTIAR 25 ) T KA AR .

1 ¥
11 =R RREHR
SPF 2 SD HEMERER 20 R, A (300+£20) g,

4 JEEE, WHEB AL SMEFTGIRAR, V]
iE5 SCXK () 20190003 ZhAsLibZ iR H— &
BERZFE M EER QL ARE T ERD 16 HEZ 5
S, S0y [2021 130EH 7 (S845) 5 HUVEC
AHRRIE BTSSR AB ARG IR A
1.2 #hHt

“HRWE LR E®E R AR ERAR, &
RAE R R 2t 9T Bt o 24 R T B OGR I O 01
TE N R BB =4% S. stoloniferum Buch.-Ham.
HIl LAMNE TR ZE . AR50 1 ke, R Z Al
¥r, FH 80%LBHR R 2 Ik, A IFHEHUH, IR,
REEEAE ik aith, W45 ER 2 100 mL 15 =442
B, FER AR, HAPBTERER . ok
FHIR . LRI R 20779 091 0.80, 1.22
mg/mL.
1.3 Zm5i

LPS (b5 L8880). At i s Il ki) &
(#IL5 M8650). ¥E % (reactive oxygen species,
ROS) KA & (H5 CA1410). FHEARKLE
IR 2 F§-1 (cystein-asparate protease-1, Caspase-1)
T HERIIR A& (5 BC3810) 1 Akt Rk R
BAR /A ; SYBR Green PCR ff| & (fit5 F-
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415XL). WiFEsERAF & (LS K1622) T H 36 [E 5%
BRKA T AR IS (lactate dehydrogenase, LDH)
Mg RF & S A020-2) W H Fe Rt g A TR
WFFEAT; BCA A &AM (itS BL521A) 1
H Biosharp A F]; ANHZPH ¥ (tissue factor, TF)
ELISA {7 ('S YB-TF-Hu). A ML L A0
A (von Willebrand factor, vWF) ELISA {57
(#t5 YB-vyWF-Hu) . A %t i & if 15 & A
(thrombomodulin, TM) ELISA &7l (it5 YB-
TM-Hw WA AR AR AR A
WRHEIR -0 (tumor necrosis factor-o, TNF-a) ELISA
RA A (IS TYMOLIOHU) . AN A4/ & -6
( interleukin-6 , IL-6 ) ELISA & 7| & (#t 5
JYMO140Hu ). A IL-17 ELISA 7 & (L5
JYMO082HwW) 14 [ PR E R AR A s fG4F
M. H-5HERWE XN R A
RPMI 1640 57750 F 3£ [H Hyclone A #; MTT I
H3&E Sigma A7; &M FHEE. LKIEWH
gEZ; WAEMOCE A 1 85E 3 1T (microtubule-
associated protein 1 light chain 3 11D, LC3 1D et (Ht
5 NB100-2220) 4 H 3£ [E Novus A 7); Beclin 1 %
Pt (5 ab210498). Parkin FHT (L5 ab77924).
PINK1 i (#t5 ab23707) W EH < [E Abcam 2 7] ;
GAPDH R #T (L5 60004-1-Ig)1 H 3£ [H Proteintech
AF; HRP ARic Ml EHi R 1gG ditk (it
ZB2301). HRP bRl =EH/N R 1gG Pk GHits
ZB2305) W H AL AL S EDHE AR AR A A .
1.4 4z5

MK3 FIEEFRX . 8000 IG5 746  FEiige (35
[EFEER KA D; 7500 % gRT-PCR 1% (3E[E ABI 2
#]); Qilinbeier TS-1000 PR GEN T HAK TUURAL
MHELEFRATD; IX71 BRI B RS (HARR
MREHTAFD; TDZ4-WS BURE 2 0L C IS
BONUGREIRAT; 3K15 BUREAGEE Ol (£
Sigma AF]); HJKIX (3E[H Bio-Rad A F]); PS-9
R CRIETEILRHA R AR HI1210 27K
B (fE[E Leica A #]); ChemiScope 5300 Pro —/&z{
2R ARG BN IR G A TR A FD.
2 7k
21 ISE. RARSHIMBENHIE

20 X SPF 2 SD HEMERE, BNl ATAA
(EBETAK) M=KH, FH 10 X, =W4H ig =&
PEE) (5 mL/kg), 2Wk/d, HES:2d. 4 IRGH

J& 2h, JBREERE, O4BUM, & 1h, 3000X g &
L 10 min, 21035, —80 CUKFETRESH, H
TYNLA 2T 4 0.22 pum FFLIE IR B8 B A
2.2 {HEpEEFE

HUVEC H & 10%64- MG 1% 5558 =1
RPMI 1640 52485753, 37 ‘C. 5% CO,. Al
MBRERIE TR A R IR
23 ZHREWHMEXTMARTE SRS

HUAL T %6 B4 K3 HUVEC, L 1 X 105/mL 4%
¥ 96 FLA, HEFL 100 uL, £53% 24 h. WENH
M, HRA, 5% AMBEH. 1% T HIMEHL. 3%
FHMIEHM 5% &4 MiEH. Hoe i mibme
LPS, fFHAFREIRE N 1 ng/mL, BRXTIRAS, H
REHMAN LPS; SAAAMALLE 10%M6 4 M35
) RPMI 1640 58435 7= F BRI 1%, 5% 48 ho
AL 10 pLMTT, B E 3~4h, 7% LG
W, M 150 pL = HEETEAK, = RAIRE P E 10 min;
K F B FR G & 492 nm AL IBOLEE (4) fH.
24 ZHREHIMEXT YA % kR B L
(mitochondrial membrane potential, MMP) HJZ0a

$ “2.37 TR 7B T A HNEE 24, 1595 48 .
FRBEFRI, PBS WYL 13, 20N 2 pmol/L
JC-10 CERiAARE AT 2O GEREL ), 37 CREEIFE 30
min, PBS ERIEEAIML 3 X, DAPI Y%, T4
MR CTADIIE =S
25 ZHREHMBEXHMEROSHIF N

$ “2.37 TR J7iEHT A HNEE 24, 159% 48 he
% 1 11000 FH G iM% 35 75 364 B¢ DCFH-DA 8%t
fELIREEN 10 pmol/L, ZBRAMMKT TR, MA
DCFH-DA, 37 CH¥%E 20min, F 10%ff4-1Mi5 %
BRI 3 Ik, BAmdr ZERAREAAfIN Y DCFH-
DA, TRMEIE BB NI,
26 Z=HREFAMBXMME LFRLDH. Caspase-1
SEMATNF-a IL-6+ IL-17. TF. vWF. TM/K¥F
EppAl

B b Tt # A4 KW HUVEC, A 1 X 105/mL £
FhF 96 LM, AL 100 uL, 3537 24 ho W ERHE
M. B, 5% A IMTEHM 5% 25 miEH. H
FEARRGTREEMEE LPS, (EHAFTEIKEN 1 ug/mL,
BRxFREZEAL, HARZAMA LPS; S Z4mALL
2 10%JIA 45 MLI5 1Y RPMI 1640 58 4215 37 B R R (4 1L
T, HEF% 48 ho WSAE HIEWR, Fc MR &l B 5
5& LDH. Caspase-1 {& M TNF-o. IL-6. IL-17.
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TF. vWF. TM 7K*F-.
2.7 ZREHMBEITMPELCIIL. Beclin-1. Parkin
FIPINKZE HFRIZHIE M

W “2.67 T T & ZH AL, $2ELEE 1, SR BCA
T EERTENEEARERE, A 5XSDS
R, REHA)E, KA 5 min EEEAR
PE o B AR LT be S R - 5 TR A T et sz v
K, ¥ % PVDF B, MO S%Mife4-9h, 37 Cfi]
2 h; 435N LC3I. Beclin-1. Parkin. PINK #ll
GAPDH #ifk, 4 CWHEIIR; TBST Mk 3 1k, 1
min/¥, JIAFIR. —HL (1150000, 37 CHFH 1h;
TBST #%t 3 ¥, Smin/ik, M ECL KIGHEH,
K H— A R
28 ZIRESHMBEXTMABIL-18. IL-18FINODFEZ
RAEREMIHHERXEH3 (NOD-like receptor
thermal protein domain associated protein 3,
NLRP3) mRNAZIZAIE N

F2“2.67 TR Ik AT oy M4 2, WEE4m I,
F2 R Ul B P PR EAE A 2. RNA 6 % cDNA,
BT qQRT-PCR 4. 5140)F 5 LK 1.

#1 51899F%
Table 1 Primer sequences
519 FP3 (5-3°)
IL-18 F: GAATCTGTACCTGTCCTGCGTGTTG
R: GTCAGTTATATCCTGGCCGCCTTTG
NLRP3 F: AGCACTAATCAGAATCTCACGCACC
R: ACTTCACAGAACATCATGACCCCCA
IL-18 F: GTATAAAGATAGCCAGCCTAGAGGT
R: TTTCAAAATGAGTTTAAAAAGGTCT
GAPDH F: AGAAGGCTGGGGCTCATTTG

R: AGGGGCCATCCACAGTCTTC

29 GutFEaE
KH SPSS21.0 Sivh#fh, LI X £ %
N, ZHEIER A RE R T 208, Kt
BER ] SNK A 56
3 45
3.1 ZHRATHMEXT LPS iFSHMAE HaISm
W 2 fion, SIEAMEL, AR 40 i 7
BERC (P<0.01); HHEAALLE, &ZiMmiEH
YHHIE S B T e (P<<0.01), H S FEAAH .
3.2 SHEAAIEY LPS iESHI4AA MMP HIS200
MMP 5, JC-10 REFELRAAR RIS+,
TERE AW, 7T LAP= A4 98, MMP BRI, JC-
10 ANRETRAETELRRLAR I, BERT JC-10 JyEAA,
BIEEET I, MMP TR 24 T R — 4

*2 ZHREAHMEX LPS ESHAMMENNFM (X£s,
n=3)

Table 2 Effect of Sparganii Rhizoma-containing serum on
cell viability induced by LPS (X £ s,n=3)

e AH
ot B 0.84940.015
it 0.49340.010"
5%% LI 0.499+0.015
1% 25 175 0.535+0.014"
3% 2 G 0.641+0.013"
5% £ 2 I3 0.740+0.012%

XA TP<0.01; HRMALLE: #P<0.01, NEF
**P <0.01 vs control group; #P < 0.01 vs model group, same as below
tables

PREMEREAE. B 1 R, S IRA LR, A
4 MMP &3 R (P<0.01), FEEIEGEW
. HRBIAH LR, &2 MIEHNH MMP 2 A
FERE TS (P<<0.01), 278 GiRurib g, 4
GRS, H 2R,
3.3 ZSHREZMEX LPS iBS89488 ROS HISZIR

WK 2 Firow, S50 BEAH P A, A5 70 2H 41 i Py ROS
POGTRE B ETE (P<0.01); S5EAAE, &
ZMEHAMA ROS Fé i B 2 AN [FFE E Hh s
it (P<<0.05. 0.01), HEFEAMEM,
34 =HABMEX LPS FSHMEM SR
LDH. Caspase-1 ;& 4#1 TNF-a. IL-6. IL-17+ TF.
VWF. TM 7K F 8200

W 3 pr, SxHIRAIE g, MRAYH g FiE
7% LDH. Caspase-1 i&14 M TNF-0. IL-6. IL-17.
TF. vWF. TM /K- EF 5 (P<0.01); 57
M, H2AMmiEHAM FiEW+ LDH. Caspase-
1 7GR0 TNF-a. IL-6. IL-17. TF. vWF. TM /K°F
PR ERFK (P<0.01).
35 ZRETMEX LPS ESAI4MM LC3 1.
Beclin-1. Parkin 1 PINK & H &RIABI S0

WE 3 f1k 4 fios, Sxti@aitbss, #Algigm
Jfl LC3 II. Beclin-1. Parkin Al PINK & 4 & i5/KF
BRET S (P<0.01); HBAANE, #2505
40 LC3 11, Beclin-1. Parkin Al PINK & {14
KPR ZRRL (P<0.01).
3.6 =HREZAMIEXT LPS iFSAVMA IL-18. IL-
18 #1 NLRP3 mRNA FKiXHIE 00

Wik s fion, SR e, A 4ni 10-15-
IL-18 F1 NLRP3 mRNA FIA/KFRET i (P<0.01);
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3% 24 ML
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#H#

LXTRALEE: “P<0.01; SEAHLEE: #P<0.01
P <0.01 vs control group; P < 0.01 vs model group
1 ZHREAMAE LPS FSHI4EM MMP BIS21E (X 200)
Fig. 1 Effect of Sparganii Rhizoma-containing serum on MMP of cells induced by LPS (x 200)

5% R LA -
**P <0.01 vs control group; *P < 0.05

1% 245 L3

"P<0.01; SEERANE: *P<0.05

3% 2 MiLiE

5% ¢ 24 ML

0.257

0.20

0.154

0.10

AR

0.054

#Pp<0.01

#P <0.01 vs model group

2 ZIREHMAEN LPS FIHI ROS BIFNE (X 200)
Fig. 2 Effect of Sparganii Rhizoma-containing serum on ROS of cells induced by LPS (x 200)

#

T rl I-T-I T T T

MR B B 1% 3% 5%
Mg I

GRS 1% 3% 5%
i &2

*3 =ZWREBMFEN LPS ESRMAM EE R LDH, Caspase-1 551451 TNF-a. IL-6. IL-17. TF. vWF. TM 7KEHEM

(Xts,n=3)

Table 3 Effect of Sparganii Rhizoma-containing serum on LDH, Caspase-1 activities and TNF-a, IL-6, IL-17, TF, vWF, TM
levels in supernatant of cells induced by LPS (X £ s, n=3)

2H53) LDH/(U-L™") Caspase-1/% TNF-o/(pg-mL™") IL-6/(ng-L™")
pagict 217.95+11.13 100.00 174244524 81.0943.13
R 376.41+12.44" 176.124+11.53" 286.0449.55* 150.46+2.38*
5%7 [ L& 380.51+7.59 173.59+7.05 288.13+7.51 153.54+3.73
5% & 2 ML 257.95+7.27% 119.55+4.01% 229.10+9.39% 117.66 £2.84#

2 IL-17/(pg'mL™") TF/(ng L") vWF/(U-L') TM/(ug'L'")
pagict 187.08+10.36 82.46+3.00 254.61+4.19 23.57+1.91
it 409.06+11.97"* 124.524+3.72* 332.394+10.05™ 32.90+£0.75*
5%7 [ L& 405.19+13.15 125.71£3.15 335.17£7.26 33.11£0.56
5% & 2 L& 282.49 +8.74% 108.45+3.90" 289.06+3.47 28.84+0.71%
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LC3I = = e e == 15X10*
GAPDH ® aD " & /> (0*

Parkin ; ﬁ “ -— 5.0X104

GAPDH *e 4D " @ />x10*

WHHE R 5% 5%
My g

Beclin-1
GAPDH "= a9 " =

W S S — 5 ) X 04

42X10*

PINK  + “ “ — 66X 10}

GAPDH ws @D " @ <2x10°

MR R 5%%EH 5%
My s

3 =REAMEX LPS FSHILAM LC3 I, Beclin-1. Parkin F1 PINK & HRIZHFNG
Fig. 3 Effect of Sparganii Rhizoma-containing serum on LC3 II, Beclin-1, Parkin and PINK protein expressions of cells

induced by LPS

®4 ZHREBIER LPS S LC3 11, Beclin-1. Parkin #1 PINK FEARIAEN (X+s,n=6)
Table 4 Effect of Sparganii Rhizoma-containing serum on LC3 II, Beclin-1, Parkin and PINK protein expressions of cells

induced by LPS (X £ S, 1 = 6)

5 EAMNEREE
LC31I Beclin-1 Parkin PINK
ot HE 1.00+0.08 1.0040.06 1.00+0.06 1.00£0.05
it 3.08+0.08" 2.03+0.06" 2.78+0.06" 1.95+0.06"
5% A I3 3.1140.08 1.98+0.06 2.8240.06 1.8540.05
5% 2 Zj i 1.734+0.09% 1.5440.07# 1.7440.07# 1.5440.06*

R 5 ZRESAGMER LPS FSHMAE IL-1p. 1L-18 0
NLRP3 mRNA FTIiERISEM (X+s,n=6)

Table 5 Effect of Sparganii Rhizoma-containing serum on
IL-1p, IL-18 and NLRP3 mRNA expressions of cells induced
by LPS(X+s,n=26)

i mRNA X} RIEE
IL-18 NLRP3 IL-18
oyt 1.00+0.07 1.01+0.12  1.00£0.03
T 3.75+0.19" 4.94+0.16" 3.67+0.12*
5% AIMTE  3.872022 4924036 3.78%0.09
5% S ZGIMTE  1.70+0.18%  2.28+0.17% 1.97+0.22%

SRR, S MEHANME IL-18. IL-18
NLRP3 mRNA ik /K358 2 % (P<0.01).
4 g

M5 P R AR 45 M B ) BE S, 38 mT i gt afi AR
Pkt M P R AR ZEL, BEhARTER, /MR 2k
FERG R IR ANRRE . R4, SEUM/MRIEL
FRETBUR N o IR T BN 98 FEAL Gt 1 A0 A 2 A [
B AN RE, DA A i FE b o s 5 5O %
PHZE B IMLAERR, 9% R 2 A 36 TR ) 2 A AR 4 1
SR, SR, BEAE SORERIEUIAS TR, 3 1M i A
TE B HE R IETE A WA, e 2 hE D Re
(R VISR E ST 8L LTSN

AR T HA R X 48 2532 03B T = AP
PR 7> T HEbR, B E A EEE CS (protein
kinase C3, PRKCD). P& i 0 I 8 P o2

{B 1k V. 2 Cadenosine monophosphate-activated protein
kinase catalytic aubunit a2, PRKAA2). Na® K" =7
2R # C(adenosine triphosphate, ATP) i 1al JF3&
(Na*,K* ATPase al, ATPIAD). #iffitazk C AL
P2 7C (cytochrome C oxidase subunit 7C, COX7C)
250, PRKAA2 5 PRKCD AI¥uE IR RE 1 B E
M (AMP-activated protein kinase, AMPK) {55
W, AMPK HE— 35 5 PR 500 L 247 76 h 2 2R
% (mammalian target of rapamycin, mTOR) [,
UNC-51 #3301 (uncoordinated 51 like kinase 1,
ULK1D) ##0, ®EERML Beclin-1 1] Serl4 £, H
LR 2SI 4 % B 34 (vacuolar protein-sorting 34,
VPS34) ARG, 154000 F . ATP1AL 7] L
WU B IR TE UL 3-3%E¥  ( phosphatidylinositol-3-
kinase, PI3K) - ¥l B (protein kinase B, Akt)
W, [FE Akt X2 FOXO3a [ R+ gt A
¥, WuE FOXO3a A 1% mTOR, #—1HFES
H RT3 R (8 B WA T 4R LA 4 i N BRI )
rads, DO@ERNANABIRIARAL, TR G R ek
ROVEFE A, SHARIIRERAL, MmMEEESE
TR RAERIRATVEBCRME -1, COX &2 5Lk
FANBMETEEA. AMASGRER, =KEH
M35 T LA 2 A LPS 53 I4AAE A ROS Jt 3
FE, FERFNEAICNE, 5% 24 M /R &
By SRS AMIE T DLRE N R R ARG
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H LC3 1. Beclin-1. Parkin 1 PINK {31k, R0
R 2 LI T DA A SO R R R A

SR A NS L e S S RS A LN R VA e o
ROS ¥, [FIKF, ROS 752 4% NLRP3 #5E /M
TEAGIOHRE S U2, Rk A R s LR kLR T
D SRR H , NI 1 ROS 5 51 NLRP3
RAE/MAIEALU3-14], NLRP3 #RE/IMA IR A i 2 48
H W, Caspase-1 ] @ )3 5 MR K 51 8% 5 R
AKSPUSY, R, S8E /AR 2 5 S0 T e 45 1 ke
Ry, HHEFREMME 74, BiREnAEE
FIRIL, 72 ARt LA 90 S . o AT 78 285 SRR B,
SRR G E O P A M EIE W Caspase-1
WP, N IL-18. NLRP3 mRNA Fik/KF, 3
FEAR K MR TNF-as IL-6+ IL-17. IL-18 A4 A
T TF. vWF. TM /KF, R =R &4 IMEE B W
TE R SCEE N A P A = 4 mT i de ot 1 4 4 o 28
AR - J5E /MA NLRP3 %, 155 M4 A Bz 41
M, BEMRIERe R 73R8, Miflifs LPS 7 3
I3 PN B 4 453475
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