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# . B IR EIEE X IE 2P (lipopolysaccharide, LPS) 5S8Rz 40 M A5 i AE F e WLl /55% LA LPS 7
O R BB N 40 RAEC, JH4 TG, t. &f&E (5. 10, 20 pmol/L) AT #HAT T, K CCK-8 Lk g
S FE O s SR PR U 2 ARG 00 200 L T 00 R P ) S A 4 i P — B /K P e LA ) B AL B (superoxide dismutase,
SOD) &M R qRT-PCR A6 I 40 i iR SR JE A T--0. (tumor necrosis factor-a, TNF-a). EIZAfI/r%-6 Cinterleukin-6,
IL-6)+ IL-18 mRNA Fik&1E L ; % Western blotting 77 26 U 41 i S R 1k p65 (p-p65) BT LI 4 ik & R 55 (1 Bfg-3 (cleaved
Caspase-3) FEHAFILEN . RAEC gIMi%s T4 F-xB (nuclear factor-kB, NF-kB) 1553 AI4H, %8¢ NF-«B {5 5805
FUXF HEPHTF T 3% RAEC UG RO . 5R ST LLE, SR 40 uE 1t B3 K (P<<0.05), 4T REZET
= (P<0.05), HEEKTFEZEFE (P<0.05), SOD iGHEEMFK (P<0.05), TNF-a. IL-6 Al IL-/8 MRNA XK &
Tt (P<<0.05), cleaved Caspase-3 fll p-p65 & FRIE/KTFEEHm (P<0.05). SRR, JwhH 4 4ufuis &
Ftm (P<0.05), 4T ZEEFK (P<0.05), W _fE/KTREML (P<0.05), SOD iEMEZE = (P<0.05), TNF-a.
IL-6 1 IL-18 MRNA Fik /KT B2 &K (P<<0.05), cleaved Caspase-3 Fll p-p65 £ FAFRIAK TR # 4K (P<0.05). NF-xB {55
TOE T 2 ) R IH T O RAEC 4G IVER (P<<0.05). #hi¢  JElHEFAEUEIMH] LPS ¥5- 51 RAEC 4RI T,
LG R R FRIE, FAERPLE T B2 5406 NF-«B (5 58 H XK.
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Effect and mechanism of gentiopicroside on vascular endothelial cell injury
induced by lipopolysaccharide
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Abstract: Objective To study effect and mechanism of gentiopicroside on lipopolysaccharide (LPS)-induced vascular endothelial
cell injury. Methods RAEC cells were stimulated by LPS and given low-, medium- and high-dose (5, 10, 20 umol/L)
gentiopicroside for intervention. CCK-8 was used to detect cell proliferation; Flow cytometry was used to detect cell apoptosis;
Reagent test kits were used to detect malondialdehyde level and superoxide dismutase (SOD) activity in cells; gRT-PCR was used to
detect tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), and IL-78 mRNA levels in cells; Western blotting was used to detect
p-p65 and cleaved Caspase-3 expressions in cells. RAEC cells were treated with nuclear factor-xB (NF-xB) signal activator to
investigate the effect of NF-«xB signal activator on gentiopicroside in improving RAEC cells damage. Results Compared with
control group, cell activity in model group was significantly reduced (P < 0.05), apoptosis rate was significantly increased (P < 0.05),
malondialdehyde level was significantly increased (P < 0.05), SOD activity was significantly reduced (P < 0.05), TNF-¢, IL-6 and
IL-718 mRNA levels were significantly increased (P < 0.05), cleaved Caspase-3 and p-p65 expressions were significantly increased (P <
0.05). Compared with model group, cell activity in gentiopicroside group was significantly increased (P < 0.05), apoptosis rate was
significantly reduced (P < 0.05), malondialdehyde level was significantly reduced (P < 0.05), SOD activity was significantly
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increased (P < 0.05), TNF-a, IL-6 and IL-/ mRNA levels were significantly reduced (P < 0.05), cleaved Caspase-3 and p-p65
expressions were significantly reduced (P < 0.05). NF-xB signal activator significantly inhibited the effect of gentiopicroside in

improving RAEC cells damage (P < 0.05). Conclusion Gentiopicrin can inhibit LPS-induced apoptosis, oxidative damage and

inflammatory factor expression in RAEC cells, which mechanism may be related to the inhibition of NF-«kB signaling pathway.

Key words: gentiopicroside; vascular endothelial cells; apoptosis; inflammatory response; oxidative damage
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LPS) {E3E i Py s B T AL SR 48 1 A
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oy Bik REFEH, WK EFEH TR, &
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KB Bk P R4 RAEC T H g 7r
HAHEYRH AR AR .

1.2 AR5

JefRTEE (kS L-005, JRE4r%0>98%) 1
H S AR A BR A 79 ksl i)
& (b5 BC0025). ALY ALEE (superoxide
dismutase, SOD) flllik7& (L5 BCO175). Jii
AR 1 V (Annexin V) - 3B SR 6 & (fluorescein
isothiocyanate isomer, FITC) /f{Li%E (propidium
iodide, P ZHEE Tl & (b5 CA1020)
W E IR ZRERA R AR RIIBERIL p65
(p-p65) Fifhk . st d]v) 8 B &= i & H -3
(cleaved Caspase-3) HiufA. Hdit HiMife-3-BEEL i A
( glyceraldehyde-3-phosphate dehydrogenase ,
GAPDH) #ifk. HRP FricHI I FHi by 5 ot

Abcam A #]; RPMI 1640 157735 (3it5 R8758).
fa4F MiE (fk'5 F2442) 19 H 3 [E Sigma A #]; PMA
(b5 GT6290)14 F Jb s -k e AR B A IR A 7 5
514 e L B AR ) TR BR A 7 o
1.3 4=

Multiscan MK3 F#r{X (3£[E Thermo Fisher
Scientific /A ] ); FC500 yit =4t fuf (32 [E Beckman
INT]); 5424 B0 1. 5810R B.0oHL (fE[E Eppendrof
A 7)); LightCycler480 %' i & PCR {X (3£ [E Roche
/~]); PowerPac 25 1 HLYK{X . Gel Doc XR-+#tfik
BoRARG (E[EH Bio-Rad A ),
2 FE
2.1 RS

RAEC 41 H 75 10%/ia 4= IfLi% i RPMI 1640 £
Fidk, T 37 ‘C. 5% CO B FfahiEg%.
2.2 WREEENT RAEC 4BR5E SRS

HU AT 36k 504 K1) RAEC 4, LA 3X10%/4L
BRI Z 96 LA, 5595 12 ho 15 B 6 R AL JIH 3
# (5. 10. 20. 40. 80 umol/L) 4, K#iz54hn
NFHRZ5), WA & 2P ek, B59R
24 h. &FLINA 10 pL CCK-8 TAEW, H¥E 2h, %
FHBEFRACRS I 490 nm AL (A) 15,
2.3 WREEE T RAEC YRS 5HE A0 20

HU AT 06k 504 K1) RAEC 4, LL 3X10%/4L
BehhE 96 FLAC, RE9F 12 h. BEXHIRAL. BRI
MJEPEFEEF (5. 104 20 pmol/L) #H, HEAI4 A&
AZHAINMN LPS (100 pg/mL), #2541 A
N2, MR SR IREE, KigE 24 h,
F& “2.27 TR J5A 0 - H A M YE 7D
2.4 RREEFEXT RAEC HAA T8I

HUAL -5 $2E KR RAEC 4, BA 1X 10%/4L
PERhE 6 fLMP, BE9F 12h. WEXTEAL. BRI
AT (5. 104 20 pmol/L) 4, AL I
NN LPS (100 pg/mL), B4AZ54H A
RiZgH), WA SRR FREL, Ki9E 24 h,
WL, DL PBS AW E &, ik 5X 10%/mL 41 i
2%, I 5 pL Annexin V-FITC #1 5 uL Pl 4423,
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1 h AR A RS 5 5 LA PR o T A 0
25 ZBBEFEXT RAEC 4HREA —EE/KFF1 SOD &
PR R

Pt “2.47 TR ik hbFRAmp, 4% IR A
Ry W - ZEL 2 L P — % K SF- L SOD .
26 WBEEFEEIF RAEC A M IE IR E F-a
(tumor necrosis factor-a, TNF-a). B4R/ Z=-6
(interleukin-6, 1L-6) &1 IL-If mRNA FikAIE0H

5 “2.47 TR ik hb B, 4% IR S
Fh LS RNA J5 1 cDNA, #47 gRT-PCR
30T 1P 5 TNF-a_L3i751%) 5°-TGACAAGCC-
TGTAGCCCATGTT-3’, Nif5|4) 5-AGGGCAATG-
ATCCCAAAGTAGA-3’; IL-6 15|41 5’-CCAGTA-
CCCCCAGGAGAAGAT-3’, #5415 -TTGCCTT-
TTTCTGCAGGAAC-3’; IL-1p L5514 5-AGTT-
GCCTTCTTGGGACTGA-3’, 54 5>-TCCAC-
GATTTCCCAGAGAAC-3’ ; GAPDH L ¥if 5| ¥
5’-CCAGCAAAGAGACCAAGAGGAA-3’, Fii#5]
¥) 5°-ATGGTACATAGACAAGGTGCGG-3’.
27 HREEFI RAEC 4HAE p-p65 F cleaved
Caspase-3 EHFIARIF M

o “2.47 TR 7y AC RGN, SCEEANA, A
RIPA 2@, 4 “C. 12000Xg &0 10 min, Wk
FIEW, SRA BCA & s Sl e & H i =
W . B ARERZ 10%+ —Le L bR FRAN-28 T 445 Bk i
HERCHIK, ¥ % PVDF I, T 5% 1k A & H +
FA 1 h, 250N p-p65 Al cleaved Caspase-3 Hi {4
(1:600), 4 CHEEER: I HRP Fric 1L £Ht
Pk (140000, =iEIFE 2 h, I ECL &G
W
2.8 NF-xB E5#EF (PMA) X HRBEH (R
RAEC 40 iftE5E A 220

HUAL T3 $4E KR RAEC 4, BA 3X 10%/4L
BERE 96 LA, 5597 12 ho BB XTI AL
JeBHFEFE (10 pmol/L) AN EIHTEE (10 umol/L)
A PMA (1 umol/L) 4H, ARZYZHANRZ 25 254 ImA
LPS (100 pg/mL), S5 FIIAFHRZH), XF
BAUIMAN S AR FRIE, #5395 24h. % “2.27
TR 77 kA ] - 2L A0 B )
2.9 PMA X ZBEEEFHIHI RAEC BRI TRYSZ00

H AT $AE KR RAEC 41, LA 1X 10%/4L
PR A 6 JLIR R, 1597 12 h, BB IRAL. BRI,
JERHFEFE (10 pmol/L) HANJEAHFEE (10 pmol/L)

& PMA (1 umol/L) 2H, R FIZ45 2540 AN
LPS (100 pg/mL), &322 IIAMRIZY), Xf
A IMAN G AR TR, B35 24h. % “2.47
B30 TRy i) L A e T e T
210 PMA X ZREZEEHIF] RAEC AR —EEK
£, FE SOD SEM RIS

Fi “2.87 WK ik ARG, % “2.57 TR 7
VARSI 25 241 P Y BB 7K P A1 SOD s .
211 PMA X ZREEEHIF] RAEC 4p TNF-a.
IL-6 F1 IL-1f mRNA Rik7K FHIF N

4 “2.87 TR ik ACERANM, % “2.67 TR
TERS I 240 TNF-an 1L-6 A IL-18 mRNA ik
(R
212 PMA xf#BBEE %] RAEC 40 p-p65 #0
cleaved Caspase-3 & B FRi&/K IR M

4 “2.87 TR ik ACERGNM, % “2.77 TR
VERG I -2 40 Bl p-p65 F1 cleaved Caspase-3 2K %
IEAEDL
213 FitESHR

KH SPSS 21.0 #AF4HrEds, HETE L
X+ SFoR, FIMSLREA t K0 R DR 25 5 22 LU
3 #R
3.1 BEREEEXT RAEC 4AEE RSN

W 1 s, S, T (5. 10,
20 pmol/L) ZH 20 & 73 Jo B A4k, JeR i (40,
80 umol/L) ZHAH IS /7 3 P&k (P<<0.05). [ALt,
#EHE 5. 10, 20 pmol/L JEAHEH AT 5 S0 7%
3.2 BHEEEXT RAEC HHREIEFEFET- S

WK 1% 2 fiws, Srti@aitbss, #Halgig
MG 1 B EH K (P<<0.05), ZHT-REET &
(P<<0.05); SR LhiR, MWAH 40 s /) 5
EF 5 (P<<0.05), A8 T2 3 2 2 F#{K (P<<0.05),

* 1 AREEEI RAEC HWAENRIEM (x+s,n=3)
Table 1 Effect of gentiopicroside on viability of RAEC
cells(x+s,n=3)

205 7 /(umol L.71) Aago
il — 0.6540.05
e RR 5 0.6340.07

10 0.60+0.08
20 0.61+0.05
40 0.5040.04"
80 0.3240.03"

x4 "P<<0.05
*P < 0.05 vs control group
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Annexin V-FITC
1 HBEEE ST RAEC 4HAUAT-HISNT
Table 1 Effect of gentiopicroside on apoptosis of RAEC cells

#F 2 ABEEHI RAEC MEEEMAT NN
(x+s,n=3)

#* 3 HEEEI RAEC AR &K EF1 SOD &R
M (x+s,n=3)

Table 2 Effect of gentiopicroside on proliferation and Table 3 Effect of gentiopicroside on malondialdehyde level
apoptosis of RAEC cells (x+s ,n=3) and SOD activity in RAEC cells (x+ s ,n=3)
. il e . fl=v) [ sob/
2H ) (umol L) Adgo T2 /% 2H 5 (umol L) (UmgY) (nmol mg %)
X i — 0.6740.07 6.35+0.42 PO — 1.03+£0.10 17.45+1.32
R — 0.36+0.03°  27.61+2.26" it — 3.78+0.25 8.36+0.74
pAiRES 5 0.44+0.04*  22.41+1.24* TR 5 3.05+0.15%  10.25+1.04*
10 0.564+0.06*  14.30%+1.17% 10 2.14+0.22% 13.46£1.17%
20 0.65+0.05% 8.62+0.53% 20 1.23+0.10% 15,04 +1.08"

EXIIRA S "P<<0.05; SHAALLE: *P<<0.05, TEMA
P < 0.05 vs control group; #P < 0.05 vs model group, same as below
tables

SRS, RURHISE AR LPS #SH
RAEC 4 34 58 -4 i) H T
3.3 ZHEEEXT RAEC 4HRER —EE7KEF1 SOD &
4 AR

Wik 3 fis, SR bbEs, BRI AN R
KFEETE (P<<0.05), SOD iEHMEREHL (P<

0.05); SR LU, o lH w7 L 40 P K-
23 B (P<<0.05), SOD ¥% 14 & 3 =1 (P <<0.05),
SAEAM:, RIS ATHH LPS i1
RAEC 41 S S
34 WREEEXT RAEC 4iff TNF-a. IL-6 F0 IL-18
MRNA FRIAHIFZMT

WK 4 froR, 56 RZH LR, 1271 4 40 i TNF-ar.
IL-6 1 IL-18 mRNA FRiA/KFREF = (P<0.05);

* 4 KIBEEIT RAEC 4B TNF-a. 1L-6 #0 IL-18 MRNA FRiZHIEM (x+s,n=3)
Table 4 Effect of gentiopicroside on mRNA expressions of TNF-a, IL-6 and IL-1f in RAEC cells (x£s,n=3)

) A (umol L) —— MRNA HIX 25 =7
X} — 1.00+0.09 1.00+0.11 1.004+0.11
iR — 5.1740.42* 9.6540.93" 4.16+0.32"
yAi IR 5 4.1240.36" 7.5140.62¢ 2.9540.23%
10 3.01+£0.21% 5.04+0.52# 2.20+0.14%
20 1.7840.12% 3.71+0.28* 1.64+0.17*

SRR, KA EHYAM TNF-o. IL-6 1
IL-18 mRNA £k /K1 2 L (P<<0.05), 25f&
FHOGE, 2R B IR 4 rT ] LPS 5% (1) RAEC 48
M2 VER 7 R IA
35 WREEFHFI RAEC ZHAE p-p65 F1 cleaved
Caspase-3 & BRI I M

W 2 F13£ 5 Fion, SxiRa b, i gn
Jfl p-p65 F1l cleaved Caspase-3 & [ #iA7KF 53 7
= (P<<0.05); SR LA, AR 4041 i p-p65
A1 cleaved Caspase-3 & [FIRIA/KFREFFK (P<

cleaved | e WIS AR S — 2.1 < 10

Caspase-3

P-pES — . G S —G 5 < 10
GAPDH M A . 0 (0

UL i 5 10 20
T NEEHF/ (wmol L71)

2 BEEEFEXI RAEC 4Af p-p65 #1 cleaved Caspase-3
EH=ESu:0bA D)

Fig. 2 Effect of gentiopicroside on expressions of p-p65
and cleaved Caspase-3 in RAEC cells
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=5 LEEIT RAEC 484 p-p65 1 cleaved Caspase-3
EAFRIAWEN (x+£s,n=3)

Table 5 Effect of gentiopicroside on expressions of p-p65
and cleaved Caspase-3 in RAEC cells (x£s,n=3)

- EEMANERLE
2H ) el cleaved
(umol L7 p-p65
Caspase-3
Pagie — 0.26£0.03 0.30£0.04
el — 0.87+0.08" 0.99+0.09
JEHHE T 5 0.63+0.05% 0.68+0.07%
10 0.49+0.03% 0.59+0.05%
20 0.24+0.03% 0.33£0.04%

0.05), ZjEAMHKM, R RMEE TS LPS
751 RAEC 411 NF-xB {5 5 3B B8 (30T, 4]
AT,
3.6 PMA X RRBEH{Ri# RAEC 4HAmETE LA KD
#l RAEC 40T Y5200

WK 315 6 Fin, HRMHEHAHLE, e
HHES PMA 44005 77 83 K (P<<0.05),
TR EE S (P<0.05).
3.7 PMA X RRBEEHIH RAEC ZHAERA ZEE7K
SE. FE SOD SEMERISZ MG

R 7 Fon, SRIAEFAHLE, RAHE R
4 PMA AN K EZETH S (P<0.05),
SOD & & FEL (P<<0.05).

- 718 How
10°3 E
& 1073 E
10 ¢ ] &
lﬁ S i R S————
1 10 102 10%10* 1 10 102 10° 10*
Lta JUIBEF S +PMA
© 1023 " E
10 # =F
1170107 10010 110 10 10°  10°

Annexin V-FITC
B3 PMA xR 2 M & 7 5 AR T BI#20
Fig. 3 Effect of PMA on inhibiting RAEC cells apoptosis
by gentiopicroside

* 6 PMA X REEH (R I E A B 40 A 3858 LA K D) 2R
BURT-AIEN (x+s,n=3)

Table 6 Effect of PMA on promoting RAEC cells
proliferation and inhibiting cells apoptosis by

gentiopicroside (x +s,n=3)

2H 7 (urij)ﬁffl) Asgo TR %
pogie — 0.65+0.06 6.32+0.51
Lt — 0.35+0.04* 27.45+2.36"
JEHHE T 10 0.574+0.06 13.45+1.23
JEHH T+ 10+1 0.40+0.05* 23.69+2.15°
PMA

HXHBA S P<0.05; SRMEMEHALE: “P<005, &M
*P < 0.05 vs control group; “P < 0.05 vs gentiopicroside group, same
as below tables

£7 PMA LB EEHIF RAEC MA_BKFE. A
SOD SEMEMEM (x+s,n=3)

Table 7 Effect of PMA on inhibiting malondialdehyde
level and increasing SOD activity of RAEC cells by
gentiopicroside (x+s,n=3)

o biilh=:d N sSoD/
2H %)

(umol L1 (Umg1?) (nmol mg ™)
pogi] — 1.054+011 17.86+1.95
it — 3.75+0.31°  8.44+0.82*
JENBTEH 10 211+019  12.95+1.27
RS+ 10+1 3.044+0.17"  9.68+0.96"

PMA

38 PMA X RBEEHIFH RAEC #if TNF-a.
IL-6 0 IL-18 MRNA FRiA7K TS0

m# 8 i, SHIHEHHE, TR
4 PMA 4400 TNF-a IL-6 A1 IL-18 mRNA ik /K
FREE (P<0.05).
39 PMA xRRBEEHIFH RAEC #fE p-p65 0
cleaved Caspase-3 & B FRi&K I

W 4 MR 9 o, HRAREH AR, JeiHE
A PMA ZH41AE p-p65 F1 cleaved Caspase-3 M
T FRETE (P<0.05). LLELZEEH, PMA
REMSHNHI R RH T s RAEC 4l idi s e «

%8 PMA Xt EREEE ] RAEC 408 TNF-a. IL-6 F1 IL-1f mRNA FiAKFEMFM (x+s,n=3)
Table 8 Effect of PMA on inhibiting mRNA expressions of TNF-a, IL-6 and IL-1p in RAEC cells by gentiopicroside

(x+s,n=3)

] MRNA FHX Rk &
205 1|5/ 1Lt
i Al (pmol L) TNF-a IL-6 IL-18
xof B — 1.0040.12 1.004-0.10 1.004-0.09
A — 4.784+0.41" 9.324+0.74* 4.1140.36"
JEHHE R 10 2.954+0.25 4.8440.41 2.26+0.21
JNHTEH +-PMA 10+1 3.20+0.21° 6.98+0.15" 3.25+0.10°
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cleaved . .
Caspase-3 — — —— 3] ()

P-PE5 | — ———— (5 )< 10"

GAPDH | e s s— a— 40X} 10"

it HR BERY JRRHEE JRAHE Y+
PMA
4 PMA st zRBEE N RAEC 4RAfE p-p65 #1 cleaved

Caspase-3 ERFTIARIF M
Fig. 4 Effect of PMA on inhibiting expressions of p-p65
and cleaved Caspase-3 in RAEC cells by gentiopicroside

&9 PMA 3 REEEHIE RAEC 4HAE p-p65 1 cleaved
Caspase-3 BEAFRIEHIFM (x+s,n=3)

Table 9 Effect of PMA on inhibiting expressions of p-p65
and cleaved Caspase-3 in RAEC cells by gentiopicroside

(xts,n=3)

_ EAMNREE
2H 5 T cleaved
n -1
(umol ) Caspase-3 p-p6d

payiict — 0.24+0.02 0.28+0.03
it — 0.86+0.09" 0.92+0.10"
JefHE 10 0.504+0.07  0.53+0.07
R+ 10+1 0.79+0.08* 1.23+0.12°

PMA
4 g

WAiERERESE SSZSZN T A et/ B 2 £
AR i 3 AR A (BN e 2 I e R R
75 1A I3 PN B A R 0 RN A R T ), AR A 4
REoR, SEAH AL, el i H A0S 7t e,
YA TR BEAG, PR RARE AT R A 2 LPS
753 LA P R 0 B AT VR

LPS I P R 4B 5 0 5 A S, R
A SREL, LPS 75 5 1 I P Rz 40 B Hh B A
PETE NI, PrEa i iE PR IRRE Y B3RS S H
AR R RAE, SREME B HEERR B,
FHRMEF R LA, SEENS U ERE IS
Y O R ey A i1 R S I VS et -/ §
SR S B 40 AR R R, SOD 2 H
FIERRF, W EENPTEEE 2 —18], Caspase
SIS 5 T B TR N, 5 S 4
T; Caspase-3 #& Caspase I T- 27k s N Fr R i AT
R, HAmb e 2 T bR & 048], LPS 7
S PR AT A3 0 4 M DR, (R 8 M S B R
A IR AN TS, A P B AR S TNF-o.
IL-6. IL-1B SR MR T, 7T MRG0, HEH
M A B AT iE S R MR N, I H A PER Tt AT

TRt A R 20-21 K et R oK, B 4N
P 8KV, SOD 514 FE1IK, cleaved Caspase-3
HARILAKTBEM, TNF-a. IL-6 F1 1L-18 mRNA
FIALACE T s AR AR B HH] LPS 75 31
HMILAE P R 0 2 A1 PR - s A A A A3, 41001 4
N

JERRE ARG IE L A NF-«B {5 538 B 3
ERIETRGERE, AW RgERER, WHETF
HAM p-p65 5 HKIEKTFPEC. p65 & NF«B 15
Sl R O BT, HRIA RS NF«B {5 510 %
(RO KA 5522, NF-kB 7E R VRS 4l Ak K
AR SRR R 2 AR R, I 7 45
it NF-xB 155 ® i B0, 0] NF-xB 15 5@ 2%
Refe 2 LPS 5 3 (1 I A B A Bpii A ARt 7t
5 EIR, PMA RERSHIH e B H 5% RAEC 41
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