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B E:HR Wit RBRMEERAR 13 (Apelin-1) AKX E AR FHIRAZLERE PaONH ., Fik ¥HiIm
W8 30 Bl ARSI HIR AN BT HRE B ZMANEL. 30 6 BRI BIRNEELEREEZRATRBA, &
W BT A B R S dF o Apelin-13. 08 %k E 1 (Angll) . — A AL R (NO) K F. £ K -F, £ A Apelin-13
T # 5 7] (shApelin 28) o & LA 5 (Scramb 28) 4 2 AR # bk A L 20 lo (HUVECS) s R A Ang [l . Apelin-13 #]
# HUVECS, 5f i@ & % J& ¥7 i3 4K B A4 ) 4m B, o 5% R AL 1 R A — BAL RA- B (peNOS) F= 3E B B 1L R A — R AL
A (eNOS) #y £ X H oL, BB appiE i Lidad NOKF, R WRAARF Apelin-13 K -F 5 A&
Trrma, ZF A% FEL (1=13.23,P<0.05) s WA 75 F Angll P & T b pasn, 23 A %5 &L
(1=10.45,P<C0.05), A4 NO K-FAK T B4, £ 75 A %5 &N (1=9.83,P<0.05), shApelin 288
Apelin-13.peNOS 4% ik F4& F Scramb 28 (¢t =19.82.83.28,P<C0.05) .42 40 eNOS 2 X & £ F L% it 5 & L
(t=1.52,P>0.05), shApelin 22 NO &K F8 8 % F Scramb 41, 2 F A%+ 5 & XL (+=10.37,P<C0.05), %
FPL R R R 7,5 K47 Angll A s HUVECS st3b, Ang ] #)# & HUVECS # peNOS & ik & B 1%
(t=1.02,P<<0.05),m eNOS £ X B £ FALHFEL (1=0.60,P>0.05), &x#4 Angll &% ¢ HU-
VECS 5 Ang |l #l:# 5 % HUVECS @ NO # K -F b4z, 2 FH %35 & L (1=5.58,P<0.05) ; Ang [ &)
%5 4 HUVECS ¥ peNOS £i5 85 Ang|l . Apelin-13 B 8 #3249 HUVECS ¥ peNOS £ ik S, £ 7 4
it F&EN(1=16.04,P<C0.05)./2 eNOS 22 BT 2 F R AT+ FEL ¢t=1.71,P>0.05), Angll & Apelin-
13 B B3 pT 3 A dm Bty B P NO RFAK T Angll #3389 NO K-F(:=5.97.P<C0.05), &t Apelin-
13, Ang Il i@ it 3£ B #l s fe A~ F peNOS/NO 6943 5 i@ 58 K AR P2 VE A AT & o Bk BH L.
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Mechanism of Apelin-13 in improvement of autogenous arteriovenous fistula patients with angiostenosis
BAI Guilin ,LI1U Si*

Department of Blood Decontamination Center ,Yulin Second Hospital sYulin ,Shaanzi 719000,China

Abstract: Objective To discuss the mechanism of endogenous ligand 13 (Apelin-13) in improvement of
autogenous arteriovenous fistula patients with angiostenosis. Methods A total of 30 autogenous arteriovenous
fistula patients with angiostenosis were selected as the observation group and 30 autogenous arteriovenous fis-
tula patients without angiostenosis were selected as the control group. The levels of Apelin-13,angiotensin [
(Angll ) ,nitric oxide (NO) were detected. At the cellular level,interference sequence of Apelin-13 (shApelin
group) and nonsense sequence (Scramb group) were used to transfect human umbilical vein endothelial cells
(HUVECS). At the same time, Ang [l and Apelin-13 were used to stimulate the HUVECS, in addition, phos-
phorylated endothelial nitric oxide synthase (peNOS) and unphosphorylated endothelial nitric oxide synthase
(eNOS) were detected by Western blot. In the supernatant of cell culture,the levels of NO were detected. Re-
sults The serum Apelin-13 level in the observation group was significantly lower than that of the control
group (1=13.23,P<C0.05). The level of Angll in the observation group was significantly higher than that of
the control group (1=10.45,P <C0. 05). The NO level of the observation group was significantly lower than
that of the control group (1=29. 83, P <C0. 05). Apelin-13 and peNOS expression levels of shApelin group were
significantly lower than that of Scramb group (z=19. 82 and 83. 28, P<C0. 05) , but the difference in eNOS ex-
pression between the two groups was not statistically significant (¢ =1.52, P >>0. 05). The NO level in the
shApelin group was significantly higher than Scramb group (r=10. 37, P <C0. 05). Western blot showed that
compared with HUVECS without Ang]l stimulation,peNOS expression level of HUVECS had decreased af-
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ter Ang]l stimulation (¢=0. 60, P<C0.05),while eNOS expression level had no statistically significant differ-
ence (1=1.02,P>0.05). The levels of NO produced by HUVECS without Ang]l stimulation had statistical-
ly significant difference with HUVECS stimulated by Ang ]l (r =5.58, P <(0. 05). PeNOS expression pro-
duced by HUVECS after stimulation by Ang [[ had statistically significant difference with HUVECS cells
stimulated by Angll and Apelin-13 at the same time (t = 16.04, P <C0. 05),but the difference of eNOS ex-
pression was not statistically significant (¢ =1. 71, P >>0. 05). The NO level in the supernatant cultured by
Ang Il and Apelin-13 at the same time was significantly lower than that of only stimulated by Ang [l (=

5.97,P<C0. 05). Conclusion
could effectively improve the vascular stenosis.
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autogenous arteriovenous fistula stenosis;

By stimulating the peNOS/NO signal pathway together, Apelin-13 and Ang [[

angiotensin [
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REFRWAE 37 C R 5% CO, B Mt frE 4. Ang
11 30337 5 A6 L AR b 42 4 L Ak L 3R 3R 5% v
THEFRZ 1 d AV BES 1 nmol/L ) Ang I1 #E 47 H
W ARIETERE A PG 9% 1 d. Ang Il ¢ Apelin-13 &
[F3) SR8 %) 5 5%« [) R 70 FL AR - 42 7 240 i, R o i ofl
BYER BE AR R AT A 1 d By BE 5RO AWK B Y
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1 d, 5548 LH 50, B Scramb 2H 5 shApelin 25,
1.2.4 el o7 A 00 B 30 4 20 4 I BT 5
I 4 A R IR 1k N 2 Y — AL A A B (peNOS) L JE
WL AL N B2 R — LA G i (eNOS) RIBTE M, E#E
MR R (BCA) i F K I 3R] & X s K
THEATIGE . T e e 40 pg TR 158 R TR M ot e ot
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*1 A F SRt
2R e 31
shApelin F:CCG GCC TGG CTG TAG TTT GGA TGA TCT CGA GAT CAT CCA AAC TAC AGC CAG GTT TTT T
R:AAA AAA CCT GGC TGT AGT TTG GAT GAT CTC GAG ATC ATC CAA ACT ACA GCC AGG
Scramb F.:CCG GAG TCC TTG TGA TGT TGG ATG CCT CGA GGC ATC CAA CAT CAC AAG GAC TTT TTT T

R:AAA AAA AGT CCT TGT GAT GTT GGA TGC CTC GAG GCA TCC AAC ATC ACA AGG ACT
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NE -9
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FL MG Apelin-13 7KF-k(53.10£5. 75) pg/mL, B
AR F X BE 414 (80. 44 9. 75) pg/mL, 2% F 4 % if
2B (1=13.23,P<C0.05),
2.2 WA 5 XYM E B Ang Il \NO K
g5 B R WA A RN X B AL I35 Ang [T K450k
(173.52411. 79) pg/mL F1(146. 55+ 7. 81) pg/mL,
ERHGI¥E N (1=10.45,P<0.05), WMEHE
XFBEZH NO K43 ) 4 (54, 91+ 5. 44) pmol/mL Hl
(72.79 £8. 35) pmol/mL, 2 F A G il 8 X (¢ =
9.83,P<C0.05),
2.3 Scramb #H 5 shApelin 2 Apelin-13. peNOS,
eNOS £k NO K- b#  shApelin 4111 Apelin-
13.peNOS FiEH K T Scramb 44 (¢t =19. 82.83. 28,
P<C0.05) fHH 2 eNOS EE R 2ZER LG it FE X
(t=1.52, P >0.05), shApelin 41 NO K F & F
Scramb 4, 22 H A G it 2#E L (1 =10. 37, P<C0.05),
2% 2,

x2 Scramb 5 shApelin 42 Apelin-13,peNOS,

eNOS RiZ 8 NO K F L& (x +5)

Apelin-13 peNOS eNOS NO
21 51 , , 5

(X10%) (X10%) (X10°)  (umol/mL)
Scramb ZH 0.98+0.16 1.0540.02 0.9540.03 17.1143.75
shApelin 24 0.40+0.01 0.37£0.04 0.9440.02 29.5645.40
t 19. 82 83. 28 1.52 10. 37
P <20.001 <20.001 0.13 <20.001
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