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Influence of oxidative stress-related enzymes and signal pathway
protein expression on thrombosis in patients with
arteriovenous fistula

Lv Yao?, Li Hao?, Chang-ce Guo? Shi-xin Ding?
(1. Department of internal medicine, the Second Affiliated Hospital of Medical University of Anhui,
Hefei, Anhui 230601, China; 2. Department of internal medicine, Anging Navy Hospital,
Anging, Anhui 246003, China)

Abstract: Objective To investigate the influence of oxidative stress-related enzymes and signal pathway protein
expression on arteriovenous fistula (AVF) in patients with thrombosis. Methods From January 2014 to January 2016,
120 patients treated with routine arteriovenous fistula (AVF) or AVF repair surgery were divided into two groups
according whether AVF thrombosis occurred after surgery: A group of 71 cases (AVF thrombosis after surgery),
group B had 49 cases (AVF postoperative thrombosis). Levels of blood biochemical marker, oxidative stress-related
enzymes (SOD-1, SOD-2, HO-1, Rac- 2 and NOX-4) and related signaling pathway proteins (P-22, P13K, P-
Fox01 and P-Fox03a) were compared. Results Levels ofplasma parathyroid hormone, homocysteine in group Awere
significantly higher than group B (P = 0.000, 0.000), and hemoglobin, C-reactive protein levels were significantly
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lower than group B, the differences were significant (P = 0.000, 0.000). Levels of SOD-1, SOD-2, HO-1, Rac-2 and
NOX-4 in group A were significantly higher than group B, the differences were statistically significant (P = 0.000,
0.000, 0.000, 0.000, 0.000).Levels of P-22, P13K, P-Fox01 and P-Fox03a in vastular tissue of group A were higher
than group B, the differences were significant (P = 0.000, 0.000, 0.000, 0.000). Fistula thrombosis in patients with
vascular tissue were significantly correlated with SOD-1, SOD-2, HO-1, Rac-2, NOX-4, P-22, P13K, P-Fox01 and
P-Fox03a levels (P = 0.040, 0.010, 0.041, 0.022, 0.030, 0.021, 0.031, 0.020, 0.021). Conclusions The oxidative
stress expresses protein associated enzymes by P13K/Fox0 signal transduction pathway, causes endothelial damage,
leads to stenosis of arteriovenous fistula and anastomosis thrombosis. Clinical intervention by the stress response can
move fistula patients intravenously and in vivo signaling pathway associated protein expression in the formation of
prevention or treatment of arteriovenous fistula thrombosis.

Keywords: oxidative stress; signal pathway protein; arteriovenous fistula; thrombus
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1 #AR5AEE
1.1 —fER

PEHR 2014 4F 1 H -2016 4F 1 A TLEIERK
225 R R B v o IGR 1 120 BT AVE T
ARl AVE RN I B g B . B 76 1], Lotk
44 151 ; 1% 30 ~ 75 % R 3 M H ~ 60 AN H BT
B H] 0.12 ~ 192 4~ H 5 P AIAS ] 0.23 ~ 187 4>
Ao KPR EE AVE R 2SI UM AR B 53 R
HAH 76, PNEBUEARGA MASIE ;B 41 49
B, PEESIEARIG TSR, P4 SR ok
(W# VST, BA A HE(P>0.05),
FRE ML RR B M W PRI AR B (e B 22

ARSIl

®1 MABREERLAMIR

SRR Bl

a3 Widl AR ALB/(mmoll,  CHO/ TG/ HDL-¢/ Pl Cal_ e -C
E Bl (% xxs) B WIEEME  x+£s)  (mmol/l,x =s)(mmol/l,x =s)(mmol/l,x +s)(mmol/l,X + s)(mmol/l,X +5s)(mmol/l,x £5)

TR e E
AZ(n=71) 45/26 53.1+56 36 16 19 37.8+4.0 43+£20 1.7+09 1.0+05 16+04 24+10 6.7+15
B#1(n=49) 31/18 523+51 25 11 13 36.9+5.1 48+25 19+15 1.1+04 15+0.7 21+09 63+x14
t/x 24 0.000 0.797 0.000 1.082 1.214 0.835 1.166 0.903 1.682 1.475
Py 0.990 0.427 0.999 0.282 0.227 0.406 0.246 0.369 0.095 0.143

IINARE : OALTF A 2 BN Az AT i
PR S B AE 1 ) (5 [ NKF-K/DOQI T-AE4H 2002 4E il
SE IR IR IE Witr e R . QAT S INE
AT B2 WibR R, BRI WbR i an T «
e B BT, 3B AT I3 2 <180 mil/min; PB4 58 4
TH% ;B B SO P I A A 02 R AR A A B
JRITS IR , 28 1A I DR A 0y e fh < Y200 5 1038 s
A I I B2, Bk e Rt . QAR & AR

N ERFEFE PAEHF 2010 45 & AR A i i Ak br e
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EANHEIEF R RE . QBIFIT IR SR pom &
# o OFF & (L WAL AR IRV E LR ) FLAAR AV 2%
SIEEH . @EIF AN ONERER kA RO
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RN PN AERTREd (177 Nie S M =t 16 31| N
AR TR Y K A 1 (ALB) JIHEEE(CHO) |
= H I (TG) v %5 B2 i £ 11 (HDL-c) (W (P) 4%
(Ca) JINZE C /Ko ABEE R H S I8 ki,
B0 E I AR AR FR KT

i BB ABEfETT AVE BUE AR B AVF B4MR,
A FAR M FE— 0 FARE T, FAREAREAENT
WEEW) & T KO Sk - Bsh ko) & , 28 07
AL, N IR ARG 6 ~ 8 &, i Al
it >200 mi/min, BT R BRIR S AR, B R
500 ml/min, #i% 2 ~ 3K / Ji , B IR 4 h, BT HR G
S A k. BT A B AE AVE TR K AVF
B AMA s R DK B bm A, F T 1 A8 20 448 Ak 1 R
Kl AT 38 A I
1.3 mMEEUIEHREENNHEXE. FSEESE
BiNER &

I 3% A AR FE R oK P >k H H 57 7600-010 %Y
4 H A1 ( H A Toshiba 28w ), FEEAL$E
I £T 8 1 (Hb) L HR 25 Bt i R (IPTH) .C s v 85 1
(CRP)FIE LR IKF-

AR DGR . {538 AR T R A
B 58 BN v (Western blot)®, 3= 22 k6 i #4801k ) 1%
k. -1 (superoxide dismutas-1,SOD-1) .4 fk.4)
1% {k. 1 -2 (superoxide dismutas-2,S0OD-2) . Ifil £T. &
4L -1 (heme oxygenase,HO-1) .Ras #H¢ C3 [
FE R % -2 (ras-Related C3 botulinum toxin sub-
strate, Rac-2 ) Flid Ji 70 K PO Hie Al N2 04y — A% 1 R s 1R
A AL il (NADPH oxidase-4,NOX-4 ) %5 fifi 2 14 A1 A
KAF 530 [ 2R 1 TR 57 p-22 IR EALEE 3
4 (phosphatidylinositol 3 kinase,PI3K) . X Sk AE &
I1 01 (forkhead box protein 01,P-Fox01) il % 3k HE
5 11 03a(forkhead box protein 03a,P-Fox03a) 4 ik
JKF-. Western blot EAAEAET : BUEE7E AVF F
AR K AVF BRI T 1 Bk Bedn A, 5 Tris-HCI
BT 2% vl — 251 9% ,4C (1 500 r/min #5.0 10
min, BCETE N S RS ik ek . X
20 mg b VST T R SRR ER AN - SRV I
WEEERCFBTK , 90 V LR T % 8 ZAS IR AT AE R 2 h,
TEMRE A I AR —BU iR E 15 h, 22 ol vpidk:
3, A EA LD bR IS A I P e 19G PLik, 5 E
1 h, Bl ik 3 IR, 5w &I IRL SR 2 ik
e 3 W, P LA IO EE , IR A Quantity

one FRAFAHT R FAMROGRE , THEE H Y EE AT
(Ch E R E A AWML B -actin 5447 WG R H
3. K B AAXTEE T T 100%, A 455
S A B LM E A& EE I .
14 SitFEFH*E

K SPSS 19.0 itk iF A 854 A, 1H4K
PRI x 2 K, ¢ K00 He RS YEORE, AVF IR T
S AR I A G il S A 51 2 1 SRR A DG
P43 H7>R H Kendall 45 9% AH G K 55, P <0.05 k22 5
EE N9

2 #R

2.1 WABEMRENISIRILE

A ALK PTH CEBE R K -5 T B 4 (P =
0.000 £11 0.000),Hb .CRP /KK T B 41, 2 #H 4t it
277 X (P=0.000 £10.000), W5 2,
2.2 WABRESWEHEXEAKE L

A B P ZH B E A AL A DG B Western blot 45
RULE 1, HoE T A R LR 3. A 4L A A
#1h SOD-1.S0D-2 . HO-1.Rac-2 #11 NOX-4 /K f
T B4, 22 R AS T L (P=0.000.0.000,0.000.,
0.000 #10.000).,
23 WAHABESUNHESEEREQKTELRR

A B P B 5 A AL N I 3 [ Western: blot
EIL LI 2, o o i A R OLER 4. A 4R A
ZH 41 P-22 P13K .P-Fox01 Fl P-Fox03a /K ¥-& T
B 4, % %A 4 i1 2% % X (P=0.000.0.000.0.000 Al
0.000).

*2 MWMABEMEENMIEREER (x£s)
1] Hb/ iPTH/ CRP/ BRI/
(mmol/L) (pg/ml) (mg/ml)  (mmol/L)
AZ(n=71) 73.1+71 3143+201 94:41 246 +6.5
B #H(n=49) 1104 +£8.2 186.4+13.2 363+10.7 121+5.1
HE 26.542 42.062 16.769 11.273
P{H 0.000 0.000 0.000 0.000
B4l A
NOX-4 - - - 64 kD
rac-2 - - = @ B == & == G4 kD
SOD-1 L i, - - 1_.,.. 32kD
SOD-2 [— — - e 24 KD
HO—l____. .- ..132kD
B -actin A —— 42 kD

1 FWHBESNNHIERE Western blot SRIGZER
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£H ) SOD-1 SOD-2 HO-1 Rac-2 NOX-4
A (n=71) 328.1+70.8 635.3+70.9 237.5+61.2 426.3+46.1 312.5+59.3
B 41(1n=49) 1000 +11.1 100.0 +17.2 100.0+9.8 100.0 + 8.5 100.0 = 19.7
t1i 26.676 61.067 18.589 58.224 28.036
P 0.000 0.000 0.000 0.000 0.000
a4 A 3 it
PRt o TR W P IR AVF HB R ILIOAERE, RS
P-Fox03a = 97 kD BUBH 2 WA BB B DR X T R B A ok
PI3K o wn salew om0 kD U, TR H- 1A NP AR A B IR B AT R TR YT
. — - i . = fiEHR = > PP Z
- = —— el 21D R B AVF Bezs 5L P B 2RI . BT, K
—aCln | s ——— P —

B2 FWABRESUNBEXESERE
Western blot 216458
*4 MERESANBESEEERKFELRER

(%,x+5)
25 P-22 P13K P-Fox01  P-Fox03a
A#(n=71)  728.1+73.8 3353=+72.1 517.5+41.7 376.3+76.3
B #1(n=49) 100.0+8.2 1000+7.0 100.0+7.8 100.0+8.9
1l 71.081 27.313 82.302 30.217
Pii 0.000 0.000 0.000 0.000

24 WNEBENRERSSEUNBEXBERES
W E A RIEEXMEST

SRR I AT B 1 A5 2H 21 b SOD-1,SOD-
2 .HO-1.Rac-2 .NOX-4 .P-22 P13K .P-Fox01 Fll P-
Fox03a 7K~F-& 1FAH % ( P=0.040.0.010.0.041.0.022,
0.030.0.021.0.031.0.020 #1 0.021), W% 5.

TSN GO AR IR T Wi R R A TR AT, 25
T RN A4 PRI L CRP 2 PR I T B 114 16 16
K2R, Pl AR AFEAN hy VB o vy SR AT B I R A A
ANIE 4 2E 0 Bk B U8 S BN AR TR . o,
AL P PR I AR T 5 R DG B B T 5 44
R AVE BB RIAL T A AR RHOK T A SCFE 2L
PRI S AL SO P2 I AR TR 8 1 5 ), SRy PR8I A
(T B G T AR AR

AVF (85K AT = A AN oK, T AR R
WOE S BURE KA O M I RAE BB R M, AR
5T R B, AV I ] 18 s 25 oA 4801 7 R G il
KAG Tim R Rk | TR s, B
B P S i 4E 41 21 SOD-1,S0D-2 \HO-1,
Rac-2 .NOX-4.P-22 P13K.P-Fox01 F1 P-Fox03a7k
SPEIEARSC, DR N R T AR N KT R R B
PR I TR B 1) 22 S R i DR T T 908 P B A
AN ORI B BB YT AR I A

AL AVF IR T WA 52 2 — A 52 4%

F5 MEZRZFMRERSSNUMNHEXER

ESEEEAREEXENN (3t FE . LIN 0I5 K 3, HO-1 R A K GT ¥

pyrypyr— GV A FE R 22 5 A VB AT - S AVF B & A=

piems | o T em D R, URELMHGEN AVF B, T
SOD-1 1.26 1.09 1.42 0.040 BN A SR AL 1078 AR AR AR - i L2
SoD-2 1.64 1.32 2.01 0.010 JHE L ST A 240 S R AR AR N ST 5 R, AR A NI
HO-1 1.10 1.02 121 0.041 Vi A L  Se AR i 2 5 1 A8 P B R 3RS R A
Rac-2 153 132 176 0.022 T REZE AL T 148 PN B D RE 2R L LA 1 A8 P
NOX-4 134 110 138 0.030 WA ST 4 P B e AL T B 4 5K
P-22 160 145 176 0.021 VA TRl , LI R FAAR , 2 T S R L/
P13K 154 123 187 0.031 . RIEME VR R ONG, WEBE LT 5
P-Fox01 1.43 1.32 173 0.020 G5 TS B MR A S 438 , PL3K/Fox0 3 &1
P-Fox03a 1.30 112 152 0.021 SEEANINS 5 INAE N D ReRY FEGEIE . P13K/
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HO-1 il NOX4 %, H.r Rac-2 J&:if o il 3% ¥
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HO-1 J& M5 L PR 09 8 145 P e T RE 3R
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i, ULEHTE A, B E4E SOD Fil HO-1 Feikk
PRGN BN G A B0 R A B MR . NOX4
AL BEAE IS B 40 TP VR R E A A o3 2 R AR
MAEBRAS 1R IR A5 v s e 3k , AR v B Il A4
HF R NOX4 ik, B NOX4 B 5 R IRIE AL,
{AEARHLEA FEF it — 05T

g5 L RTIR AR S M5 3 I AR TR 4R R
PEMRGENT B AVF ARTE b i A,
AT 18 8 AR AR N K - 8 T I AR T AR
AL R R N 3 3k PL3K/FoxX0 5 5-38 AL S 353640
KM MR, 51 & MAE P9 B3 47, e AVE W) 4 4k
e eI m . R, I R vl ad 1150 AVF B
T PN IOE 35 S 7 B A A 530 I B 1) 3Rk TR 583
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