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 E. BH T AR A RETT IR SR JE R T-a (TNF-o) S 000 N B # Bk N B2 40 (HUVECs) 4545 AR
REWE MW, 5% RA TNF-o %55 HUVECs Hil & 888, &4 i Be A Sy 0 e R M %% HUVECs H BE/KFIAR 1L,

Western blotting ¥EK I [ MEFR T B ME A S8 A8 8% 311 (LC3ID /LC31. Beclin-1. p62 FlE AR 5% B+ 4% 5 Bl +-«B
(NF-«xB). MR AHEEF (VWE) FILHEREEDMEIH-1 (PAI-D B ERIEKFE, ELISA iEk 4 b
FEHRIVIMER (PGI2) AW -1 (ET-1) ME. 58 TNF-o il 7 HUVECs M AH < H T NF-xB. vWF. PAI-1 &
HIRIEACT, AR T MR 7: EiEWF ET-1 M1 PGI2 & (P<<0.05), {4 B AW M, Eif LC3I/LC3I. Beclin-1
HARBKT, TR p62 EAXRBKT (P<0.05); WA EH HUVECs W AW/MERI= A, IHE—EREE LiF
LC3II/LC3I. Beclin-1 & FHRIEKT, Tl p62 HEAFRIEKT (P<0.05), FIREMAE T NF-kB. vWF. PAI-1 & #
FEACE, EIRNAEES IR EEWCR ET-1 R PGI2 HIdE (P<<0.05); MGG 3-FF 3L ARNEE NS (3-MA) Bl 4 s it 1
R (P<0.05). £51¢  HREBLAE IS 1T 50 5 15 P TNF-o /v 510 HUVECs 403 AR R T IE, Ml i & i i %
PERUG B LA TR R .
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Study on rhynchophylline reducing vascular endothelial cells prethrombotic state
induced by TNF-a through enhancing autophagy
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Abstract: Objective To investigate the effect of rhynchophylline on HUVECs prethrombotic state induced by TNF-o through
regulating autophagy. Methods TNF-o was used to establish the HUVECs damage model. The change of autophagy was detected
by transmission electron microscope and immunofluorescence technique. Western blotting was used to detect the LC3II/LC3I ratio
and the expression of Beclin-1, p62, NF-kB, vWF, and PAI-1. The content of ET-1 and PGI2 in cultural supernatant was detected by
ELISA. Results TNF-o up-regulated the expression of NF-kB, vWF, and PAI-1in HUVECs, and decreased the content of ET-1 and
PGI2 in cell culture supernatant (P < 0.05). In addition, more autophagosomes were observed in HUVECs, and the LC3II/LC3I ratio
and beclin-1 expression were increased, as well as the expression of p62 was decreased (P < 0.05). Rhynchophylline promoted the
production of autophagosome, increased the LC3II/LC3I ratio and Beclin-1 expression, and reduced the expression of p62 (P < 0.05).
Moreover, the results showed that rhynchophylline down-regulated the expression of NF-kB, vWF, and PAI-1, as well as reduced the
content of ET-1 and PGI2 in cultural supernatant (P < 0.05). 3-MA, an inhibitor of autophagy, abolished the effect of rhynchophylline
to a certain extent (P < 0.05). Conclusion Rhynchophylline reduces the expression of coagulative factors induced by TNF-a
through enhancing autophagy, and inhibits the prethrombotic state when vascular endothelial cells have inflammatory damage.
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MAEFTIRAS (prethrombotic state, PTS) s&HL4A
MASTE BT — RYPREAR, AR TE B O L
fa ks AT R A AL SRR 2R, DRI A BiIR S XT
T LA R A6 Btk e JU R B S . SRR B v IfL
JE B O IMUVE SR K K A2 5 BB R N AEAE PTS V)
AHSGUT I B B I PN R 2 A IR R
DL S BRI TN RS 576 A& PTS KRB FEA &K, M
BN RN AR R BRI N R
175 RAE . BEIM/AIE RAEZ BMAEEVIRR, &
SN AR B IR RSB IRl F--o0 (TNF-0) 238 B A
R AMRATAT 2 RS A 5T o SR R DA AR e
RAEMEZREP, FrPlks TNF-a /15 1 M4
ARAS S XFBI Lk I e £ 3 I AS T2 s B A A ZE A
WA, RERAEEZE . AWREEAMRTE
2 AR MO (K FFEE) R
PR, & —m B OR ST B PG R, X 244
M SR AR S Al i A A7 2 OC B M, BRI
TNF-o BE8 5 FAIM AR A RYER N, [FIR A% 55
AR AE VRIS, T4 W S RE S A — e R
B A R AR AR

B R B VR T IR Zi M 8 R Uncaria
rhynchophylla (Miq.) Miq. ex Havil. )3 24 XAk
g5. DURZHE AW R, WA A T, Bt
A BT S DA /DN SR B R i A T il S 2 2
TP AUR BEZE AT ST EUE S R P R 4
M CRAF Ko B 2R FHPY, SR 1T 8 J ik o 75 e ol v s 4
L 1R Wk A R 24 403 4% P s I AH G PR 1 B 3RS
] AL 5 PN B 403407 i B RS B R AR M AN B A . BRI
ASHIE 7T LA TNF-o0 BN ik P B2 40 il (HUVECS )
S ST LA PN R R 8 I A AR R, 5 B R Rk
TNF-o %5 54145 & HUVECs H W7k P20 1 52
Frill HUVECs HZ#5¢ 5 1--xB (NF-xB). it IfiLAH
IR PR M BB I A PR (VWF)D | 213 il i v 4k
PANHIF-1 (PAL-1) 8 RFRIATE O LA A 35 77
EiEHRIFIFR R (PGI2) AN #R-1 (ET-D 13,
PR e i 1 4% 1 W6 TNF-a 155 (1) HUVECs
T4 T A HIR S B4R B AAH S

1
1.1 #4HRE

HUVECs Hi 1l 78 K255 & B B O ML 45 5256 =
%

1.2 AHI5ERF
BRI T LR P E A B ARG IR AR it

5 76-66-4, JREDE=98.0%); ECM BiF3E T
K[ ScienCell 2v7]; 3-HEEBRIES (3-MA) T
%[ Sigma Aw]; FHMAEZER (Rap) T3 EH Gene
2vH]; Beclin-1 AR R B 2% 31I(LC3ID/LC3IL
NF-xB ik F3£E Cell Signaling Technology A
Al; p62. PAI-1. vWF $if&k & ET-1 ELISA #{fl&
T3 E Abcam /A#]; PGI2 ELISA 7 &6 T &
RV RH AR AR AR B AR IS 1L E 30 %
IeG W TIL A2 S EDH ARG IR AH]; B-actin
PUOAIE T r L SAE R A IR A F] . I B R
WA G T DUE AR A R A .
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CO, %8 (Heraeus AH]); i T/ES (M
sl BN R EBRA T wKICE B DMEE (Zeiss
A KA P A (& E Bio-Rad A F]);
2K WX (ZE [E Thermo Fisher Scientific 23] ).
2 ik
2.1 1EBFIERGT

HUVECs H] ECM #5725 (5 5%ia4- 1 |
1% N EMAEKN TN 1%5HR/EHER) T
37 C. 5% COr ¥ 77 fa 7% . BRRI 1 Ik, %
T A 2 80%HT B 7R . S IRCSCER
RO, SRR EIRE N 10 pg/L # TNF-a 541584
[ & 6 h il % HUVECs #4581 . K 4t fa it b/l 7>
N6 4, R RRZH CInN 58 415 7728 AU 24 (TNF-a,
10 pg/L)DMSO #55%) B 24 (TNF-a 10 pg/L+0.4%
DMSO).Rap 4H(TNF-a 10 ug/L-+Rap 100 nmol/L)-
AL (TNF-o 10 pg/L+ 8% 12 mg/L) U1,
BN 4+ 3-MA Z4H (TNF-o 10 pg/L+ 580 12
mg/L+3-MA 5 mmol/L) . FHL il 4 58 i J 4 M 4k 5
BR IR 24 h AT HEAREL I .

2.2 IRERET

221 ESTHREMEAN/IME  AYERS ARG,

LBREEFRIEI MR SRR (PBS) ¥Eik4i i
2 %, RJE ARSIV REE T, FFRET T K
PAIME, DB GE LT 000 r/min B0 10
min, /NOEFR FIEB, 1R A M B 22 22
A 1.5 mL 3% —REREEMOHATI E, JEIR BT
TWAYIRBAA IR A T BT E . K G5 TAE.
222 RERNCE ARG LG (- NEEH
KEAREE 3 (GFP-LC3) Fik BT
9 1X10°/mL, 24 FLAR & LI 500 L 40 i 8,
37 CREFRL, FRAM I E 40%~60%0 3E1T I 75
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ey, W ROR R B SRRV E2 8L, FRIR A
TR 12 RBURGIE . R RA R 7R, A 12
IRBUHT R IR, NN FEIRIEN 6 pg/mL (5
e, 1 MOI=100 TH 5 #a s, B EEE
WA . IBAEPIE YL 6 h G e ks iR %
24 h, REHATATI CGPIRIA “2.17 TR, T
g R G H 4% 2 B H =R E 10 min, JIA$T
PR RKANE ., TROGILERERME MR IR
LB

2.2.3  Western blotting fl] LC3II/LC31. Beclin-1+
p62. NF-xB. vWF. PAI-1 FEAMEZE H “2.17
TR 29e Rl JE 4nie, vk E#RE, N 200 uL
RIPA R (55 20% PMSF) FFH ¢ 1 41 it 1) ) %%
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15 min, Y _E3E#, BCA VEMEEAWKE. L1 4
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min A8, VKA ED, PSR . SRR TISE I E 1)
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WA PVDF JB, RERION 5% G 9y Hh = iR
TIREH 1 h JGIMA—H (1:1000), 4 CiFFIT
o TBST ¥k 3 I, &K S min, MNP ERE
K& 1 h, BE ECL B EMIFHT BAEE, L
B-actin 9N Z AT K FEAE 04T o

224 Yfuki R LIEWR Y ET-1.PGI2 £ 4%
“2.2.37 TR iEEUANAE L& WL 1000 r/min 2500 5
min, —80 CIRAFLARSALIN. KH ELISA 7 &k
AT, A4 13t B

Rap itk

FABFFRXAE 450 nm (93K I E SFLROLEE (D 1H.
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3.1 ESTEEVERLE HUVECs BREMEZE 1B R
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Rap ZH N5 EHRZEL2H i P9 1R DU Z I S5 R B L 22
1M 3-MA BB 2. 35 HIl 55 24 R R/ F 280K
3.2 ERIHXT TNF-0% S A HUVECs H GFP-LC3
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BERIMANMA GFP-LC3 fIFIZ/KF, 1 3-MA fig
% B 2E MR I GFP-LC3 FIAKTFHIME
$E7~ TNF-o T-7 6 h JG REW 1 SANILR A VLS,
TR — e T W LLIA BRI 4 A A/
3.3 ERREXT TNF-0 55/ HUVECs H BIEFRIT
ZEA LC3II/ LC31. Beclin-1. p62 EHRILHEN

M 3 g5 R mT s, SRR LE, TNF-a A8
i HUVECs ¥ LC3II/LC3I A1 Beclin-1 & A K%
LK, FEAIK p62 EEEMIERE K (P<0.05). 5
RERIZH P, 1 Wit 771 Rap ANEA B2 i % B S5

i B IR s A

TR

p A

WEBAIMA

i Sk 2R WM
Arrows represent the autophagosomes
El1 ESTHEFEWERLEMBERNME (X10 000)

Fig. 1 Autophagosomes of each group observed by transmission electron microscope (x 10 000)
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DMSO

X iR HE

B +3-MA

2 RS TNF-0 5558 HUVECs 42+ GFP-LC3
FIERIFZM (X 1000)

Fig. 2 Effect of rhynchophylline on expression of GFP-LC3
in HUVECs induced by TNF-o. (x 1 000)
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X 0.3
% : A
= 024 == - '
= #
a # —
M 0.1 —_
S
= - L L T
YPHE MR DMSO  Rap AARENR F9HERH3-MA

P<0.05, FIA

*P <0.05 vs control group; *P < 0.05 vs TNF-a group; “P < 0.05 vs rhynchophylline group, same as below

3 $4FEREXS TNF-o 5589 HUVECs B LC3II/LC31. Beclin-1. p62 BAFRIAHENE (X L5, n=3)
Fig.3 Effects of rhynchophylline on protein expression of LC3II/LC3I, Beclin-1, and p62 in HUVECs induced by TNF-o. (X £s,n=3)
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Fig. 4 Effects of rhynchophylline on protein expression of NF-kB, vVWF, and PAI-1 in HUVECs induced by TNF-o. (X *s,n=3)
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3.5 IR TNF-a 5589 HUVECs & ET-1 0
PGI2 £/

xR b, MR EiEie ET-1 M
PGI2 {8 B E FEK (P<0.05). SR LA, Rap
R TRk B 6% B S A1 3 440 40 W i ET-1 A1 PGI2,
(P<<0.05). 3-MA RESSHNHIEHIRBRIE SR (P<
0.05).DMSO 4 5H R ET-1 A1 PGI2 HLii i &
Z. BERINE 1.

* 1 IR TNF-o ESH HUVECs ffEH ET-1
PGI2 ERFNI (X £s,n=5)
Table 1 Effects of rhynchophylline on levels ET-1 and PGI2

in supernatant of cell culture (X *s,n=>5)

205 ET-1/(pg'mL™") PGI2/(pgrmL1)
xof 14794231 36.85+6.33
ieit) 8.77+3.13" 14.21+4.99*
DMSO 8.4313.69 15.88+7.44
Rap 11.73£2.95" 28.19+8.53"
i 13.77£3.02* 31.61+7.74*
DL +3-MA 9.82+2.43" 22.84+8.45"

4 g
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M 2% PR RE 05 76 AN [R5 1 55 178 P9 B2 4 PR i
TR PUEELL S AT RASERE ), AF IR I
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o5 BRI I A RO e TINF-o A2 8 PR 5 1) 32 B8N
. RS EVEA R W — R EE 2R E
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BEARAG1E T o FORARZ (RE T 4878 T TNF-o S8 I A
SR AR BOIRES N TENLH], TNF-0 5
P R 20 R 1 1) TNF-o0 32456, 383 B ET-1
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A BRI 98 1 Js I 2 BT B 1 5 1 W ) 7 A DAY R
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W RYEE S A REY, A, BRIERR
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WP R E RS, FE— BRI, B REE AE
i e 3 0 W PR AR IR EE B A R A B
S 6 8 AT o N PR AR e e R 4 A
TNF-o /3 (I N B A0 AR BRAS o AHIF T 45
RFW], TNF-o L3 HUVECs Bt A <K 1
(1) TR 75 3 e R A= 4 i I 5, 17 Rap i F
KV BE % B I PRI &¢I AH S PR T NF-xB. vWF.
PAI-1 [ B RIEKF, {21 ET-1 M PGI2 143,
FLRENS Rap B A MIRIRN, FH L6 7]
3-MA R % . 25 1 B0 IR 1 FH R

AW T AR APEN T R MAR BRI, A
S 19 Wk 1D A T v v ML s+ 24 80 B T Tk
(LA CRAP O . BRI, B AR i Ik b 1 1
FEAK TNF-o A5 10 00055 P B2 20 B 758 1 AF 5% R 7
NF-xB. vWF. PAI-1 & HMERIEL, €T ET-1 f
PGI2 {13 R, 3] TNF-a /1 50 AR BTRAS
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