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Abstract: Objective To investigate the correlation of serum homocysteine (Hcy) and endothelial cell-spe-
cific molecule (endocan) levels with arteriovenous fistula (AVF) dysfunction and prognosis in patients with
end-stage renal disease (ESRD) undergoing hemodialysis. Methods A total of 168 ESRD patients who under-
went AVF surgery in the hemodialysis center of the hospital from December 2018 to June 2020 were selected
as the ESRD group. Another 150 healthy people who underwent physical examination in the hospital during
the same period were selected as the control group. The levels of serum Hcy and endocan were detected by en-

zyme cycling method and enzyme-linked immunosorbent assay respectively. According to the loss of function
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at 3 months after AVF operation, the patients were divided into non-dysfunction group and dysfunction group.
According to the median level of serum Hcy and endocan, the patients were divided into Hey high and low ex-
pression groups and endocan high and low expression groups. Receiver operating characteristic (ROC) curve
was drawn to analyze the diagnostic value of serum Hcy and endocan levels for AVF dysfunction in ESRD he-
modialysis patients. Multivariate Logistic regression was used to analyze the influencing factors of AVF dys-
function in ESRD patients undergoing hemodialysis. Kaplan-Meier survival curve was drawn to analyze the re-
lationship between Hcy and endocan levels and 3-year survival rate of patients. Results The levels of serum
Hcy and endocan in ESRD group were higher than those in control group,and the differences were statistically
significant (P<C0. 05). There were 110 patients in the non-dysfunction group and 58 patients in the dysfunc-
tion group. The proportion of patients with intradialytic hypotension,BUN,Scr,serum Hcy and endocan levels
in the dysfunction group were higher than those in the non-dysfunction group,and the differences were statis-
tically significant (P <Z0. 05). ROC curve analysis showed that the area under the curve (AUC) of serum
Hcy,endocan alone and combined detection in the diagnosis of AVF dysfunction was 0. 757,0. 788 and 0. 843
respectively. The AUC of the combined detection of Hecy and endocan was better than that of Hey or endocan
alone (Z=2.414,7=2.053,P=0.016,0. 040). Multivariate Logistic regression analysis showed that the in-
crease of Hey and endocan levels were risk factors for AVF dysfunction in patients (P <C0. 05). The follow-up
results showed that 116 of 168 patients survived and 52 patients died 3 years after surgery. There were 84 ca-
ses in each group of Hcey high and low expression groups and endocan high and low expression groups,with 84
cases in each group. Kaplan-Meier survival curve analysis showed that the 3-year survival rate of patients with
high Hey level (42/84,50.00%) was lower than that of patients with low Hey level (74/84,88. 10% , Log-
rank X*=28. 467, P <C0. 05). The 3-year survival rate of patients with high endocan level (44/84,52. 38%)
was lower than that of patients with low endocan level (72/84,85. 71% ,Log-rank X*=21. 416, P <C0. 05).
Conclusion The levels of serum Hcy and endocan in hemodialysis patients with ESRD are abnormally in-
creased, which are risk factors for AVF dysfunction and related to prognosis.

homocysteine; endothelial cell-specific molecule;

Key words: end-stage renal disease; hemodialysis;

arteriovenous fistula

ZEOR I i (ESRD) 2 18 P IR 95 9 19 28 K B
Bt Bk ESRD %o R & ETFEH. S R K 40 45 5
PRI <O I0LAE 2 0 e I L 2 4F VB JRE 55 . I V328 A
3 3 [0 i A 0V R 2 HF ESRD A8 3 A i i A0 B
J7EY L BRI N (AVE) B4R f7 B0l AL R
R B 1L Y 375 AT U 1) 1 38 5 v L B B O A Il R
BRI Ae, 518 AVE K I, i3 IR ABL.
L ERFEEE AVE R IR R A B T8 1k 8 BUs
AR, TR e 2 AR (Hey) S 2 B 203 R 1 AR 3 b
[ 2 — A8 R BN 5 Hey KEA G,
Hey BIA Ky 72 il Bl AHE K 12 14 55 I 95 i J8 5 0 I 78
PRIR TS (AR G braE W . N A0 s Sy T
(endocan) f& — i A 5 1 B B2 B2 ik 3= &5 1 SRbE L 18 4k
595 Al ESRD B IML1E endocan K L F, b 5 B H&
() T A RE AR A N, SRT, Hey. endocan 7E ESRD
ML RE BT B8 R B 7K 5 R T SR R S A 5 A b
UL, B, A BF 5T 43 HF T ESRD LT 3 AT R I
Hcy.endocan W /K5 AVFEF 2 I K B & il J5 /0 56

RLOMMEWT .

1 #EMEAHE

1.1 — ¥R 2% 2018 4F 12 A &= 2020 4E 6 H7E
A B 1L 9% % A PO R AT AVE TR 168 4] ESRD #
HAER ESRD 4. b 5 91 4, 22 77 {9 V- 4 AE i
(55.20£8. 24) % . G AbR#E: (D) FF & CHR[5]
ESRD 2 Wi br i s (2) ML ILEF (Ser) =707 pmol/L 5 F
INER DE 1 <15 mL/min, £ BE & A0 ILAE 0L K
AR RR A B R R O D RN A S M O R
SiE . HEBRARAE : (1) A IR N AT REBE A5 K 1 B fe s 1
PR R 5 (2) B JA IV AT EIOR 2 2 K () KB
(i) fefT i g 0 T R A2 TR 45 AP SR ) B0 AVE R
. o BB R AE A B E AT PR A 1 150 91 i e P
Jyxf HRZH o 55 81 i, L 69 il P AR IS (55. 32+
8.03)% . MIZMEG AF IS 5 — M Bk L3, 22 4 8
Gt ¥R (P>0.05), A etk i A oFoe vt 4
FHFEBEYAEREAMRIFEBENERZ B, &
5% 38 4o A B 25 27 4R B 25 D3 25 W A A ME (2018-039)



. 316 -

HIEF SR 2025 F 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22, No. 3

1.2 Jrk

1.2.1 1% Hey.endocan 7K R4 B A WF 5
X 5 2 i AN R B KA. 5 mL, B0 00 B I T R B
W NG AEA 532 Ry 2 Ay o — 0 fulE P 8 2E A AR (8%
Z AR F], Intavis InsituPro Vsi) DL 4§ 3 12 &6 Il
Mg Hey 7K, 55— 13 >R FH B S 75 W B X 30 3250 4
(R AY ,CB11087-Hw #: endocan 7K 3,
1.2.2 BERhIR&E W B EHEAT AVE TR ET B
PR L VPRIR (UA) L H i =i (TG 4F 4k 8 115 4
JIE [ B CT O VAR RS | I 1 o0 3 88 1 I /A L 3
A AR o R i R 2 A (BUND (Ser S5 I R PR, B
PEAT AVE TR R A Bt 8k 07 XL 3% A 58 0 1
SRR IR G — AR e ST BT I BT R TE S 5
1.2.3 AVF RIiFH  BHE AVE & JCi 8 4= &
P S0 R R R 5 BRI 2 L N B A 3R R
W b REEAIK , (AR SN A 375 A B A8 B il 20, 1 A8 4% 20K il
B OAVE B N E AR <<2. 7 mm)™ 805 B I i
<7200 mL/min'" . MR EH AVF RIFH 3 4 H

il 5238 F T AR AE (ROC) #2843 #7 1L 7% Hey. en-
docan 7KF-XF ESRD I i #7 2#% AVFE K D92 Wi
Wi, RHZH % Logistic [ 44 #7 ESRD Il ¥ i&
Brif® AVFE RIjpysm %, 2 Kaplan-Meier
HAE L Hey., endocan 7K F 5 ESRD il ¥ i #r
BE 3 FEFRN KR G R Logrank X7 K5,
LA P<<0.05 WERAZRIFEX.

2 4 g
2.1 XFHRZH A1 ESRD 4H 1% Hey. endocan 7K 3
% ESRD #H 1fi 3 Hey.endocan /K53 & T X% 4,

SIS FE L (P<0.05) ., WE 1.,
2.2 KRR ITA FKR Yy 4 i PR %Rk S 13 Hey . en-
docan JK b RARIIAPHA 110 6, KD HH A
58 il AR FNRINARERN . UA TG 4t 1
Ji T C AR i e L 55 1 L] 3 8 1 7K /N AR
THE LA, 2 G L (P>>0.05) s R4 8
B H AR I e B 35 HE 1) . BUN, Ser, Hey , endocan 7K -
BemTPRERIA, 27 WA G52 X (P<<0.05),

RIING DLAG o3 N AR R D AR I W3R 2,
1.2.4 [Y; A SETFAEELE S BIENIT F£1  *ERAM ESRD AMF Hey,endocan
KBEVT 3 4F 10 5 B B B AR AR 2R AR TR] . LA KB (£ )
Wt Hey /K /37 40, endocan 7K S W 7 800 5, % 25 5 n Hey(pmol/L) endocan(ng/L)
F4rh Hey & KRR M endocan & KFE A4 4 HR 441 150 11.7541. 82 0.7540.12
1.3 S8 R A SPSS25. 0 4t T 844 HE 47 %% ESRD 41 168 28.96+4. 29 1.7440. 25
Wb 5 St b, A IERS AT EERD —45.599 —44.164
x s RoR AN HECR I A K, 8o P <0. 001 <0. 001
BEDABI R H o R R R A B R O BR. 4
xr2 RERINAMKINAMRAKZTHZMF Hey.endocan AKFE LB [ +s S n (%) ]
215 n AR B PR [ BHTHARILE /MR (< 107 /1) HHEA /L)
KK 110 55.02+8.13 64(58.18) 46(41. 81) 85(77.27) 20(18.18) 163. 4223, 15 37,0445, 12
| 58 55.5478.46 27(46.55) 28(48. 28) 45(77.59) 33(56. 90) 169. 9826 36 37.91245.05
/X —0.389 2. 069 1.504 0.002 26. 358 —1.664 —1.052
P 0. 698 0.150 0.220 0.963 <0. 001 0.098 0.294
a5 § HAEAR TC TG BUN Ser UA Hey endocan
(g/L (mmol/L) (mmol/1) (mmol/L) (pmol/1) (pmol/ L) (pmol/L) (ng/L)
REHH 110 4.86+0.45 4.63740. 55 1.8140. 21 4.8140. 63 70.424-8.46  361.847-50.35  27.3743.86 1.6470. 21
JKIH 58 4.91740.47 4,980, 62 1,790, 22 7.54=0. 92 91.09412.73  372.31455.42  31.98+4.75 1.9340.29
/X —0.674 —1.608 0.577 —22.659 —12.573 —1.237 —6.785 —7.431
P 0.501 0.110 0.565 <0. 001 <0. 001 0.218 <0. 001 <0. 001

2.3 Ifil¥E Hey.endocan Bl KI5 A A %) ESRD ifil
WENT R E AVE R Z KM 2L ESRD Il % %
Hr R F M7 Hey.endocan /K3 A5 A8 & B H =
AVF RIIREZ B2 6 ROC Mgk, 45 1 5w, 1

N

7 Hey.endocan Hl K& B¢ & Kz 2 Wr ESRD I 17 175
Brife & AVFE KDy £ F 1 CAUC) 40 3l R
0.757.0.788.,0. 843, Hey . endocan Bt & ¥ Il iy AUC
BT B0 M G I B AUC(Z = 2. 414, Z=2.053, P=



I E G 0K 2025 42 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22,No. 3 e 317 -

0.016.0.040), W3 3K 1.

2.4 ZMHE Logistic [MH 4 #7 ESRD Ifil {35 #7 £ &
AVF LRy m R & Ll ESRD Il % Br 8 & J& 7
AVF R CGE=1; F=0) N HA &, ) Hey (5L
B .endocan (SZME) L BT AL E G =1; & =

0) BUNCEZM{ED \Ser (LA Ry A A R #4172 N &R
Logistic [IH 53 #7 . 45 58 W/~ . Hey . endocan 7K F 715
J& ESRD MBBE M # #H AVF KIREK K R (P<
0.05), W4,

*3 I % Hey.endocan 3 ESRD M & EH £EH AVF kB2 M E
iR AUC AUC ¥ 95%CI REE ) HRED AL P RT3
Hey 0.757 0.685~0. 820 77.59 66. 36 29.18 pmol/L <<0. 001 0. 440
endocan 0.788 0.719~0. 847 70. 69 79. 09 1.79 ng/L <<0. 001 0.498
ZHEBE 0. 843 0.779~0. 895 74,14 81.82 — <20. 001 0. 560
e — R R .
x4 & E = Logistic B34 # ESRD A& EMEE AVF KM IHE &
K& B SE WaldX* OR OR 1 95%CI P
Hey 1.165 0.336 12.016 3. 206 1.659~6.192 <<0. 001
endocan 0. 880 0.242 13.212 2.411 1.500~3. 873 <<0. 001
% i 0.711 0.483 2.167 2.036 0.790~5. 247 0.141
BUN 0.768 0. 446 2.967 2.155 0.900~5. 168 0.085
Ser 1. 042 0. 845 1. 550 2.835 0.546~15. 000 0.213
1.0 . r
o e 21.416,P<C0.05). WA 2.3,
) s Hcg
4 ~— endocan
0.8 — r T —EHE 10
— BE2% - )
0.6 i, [ 0.8
W
& =
%4 0.6
0.4 B
) &
f #H
| 0.4
0.2 1 Heyflk ik
— HoyBFi&
- Heylk gk BIE
0.2 —+ HoySFok-4e5IiE
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1H5RE 0.0
= 3% Hey.endocan 88 ESRD M B EE AVE 0.00 6.00 12.00 18.00  24.00  30.00  36.00
< PR E] (B)
%I ROC H 4%
& 2 m#EF Hey K EEEEEFENXER
2.5 Iy Hcy. endocan /K 5 & 4 £ K ) &

R BEUIZE R RN 168 BB E ARG 3 FALF 116 4,
FET- 52 B, LAl Hey 7K P o 4% %1 (28. 95 pmol/
L) .endocan KA 5 (1. 74 ng/L) R 5L K B H 4y
A Hey &= AKFRIEH A endocan 75 AL FE A H (BF4H 84
B>, 2%l Kaplan-Meier 4= 77 il 2% 23 #7 1.3 Hey . en-
docan /KF5 B EHE AR KR G5 R B IR Hey K
R 3 AR AR R (42/84,50. 00 YOE T Hey KK F
B (74/84,88.10%0) , 2 7 A Ge it 3 L (Log-rank
X*=28.467,P <C0. 05) ;endocan {4 /KB # 3 4E4E
FER(44/84,52. 38 ) X F endocan {R7K - 34 (72/
84,85. 7T120), 2 % A 4t it % 3 X (Logrank X* =

0s | L
06 ;\

it
H
0.4
—endocan{FRiX
_endocanm ik
0.2 | endocanfEFRIA- T
—- endocanEFIE- 105G
0.0
0.00 6.00 12.00 18.00 24.00 30.00 36.00
FiizsEtiEl (F)
B 3 & endocan K ES5BEEFENX R



+ 318 - HIEF SR 2025 F 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22, No. 3

3 i T

ESRD % 95 2 R 48 58 381 38 v » I PR & 2B R ]
I Y8 385 Hr P RS A L IS OB AT A A T O RN L I R s
B 5 S Fs AR IR L 8 1, AVE 2 B 3 A9 13 8 5%, 0
S RGN 1 e | I A N . N | B i A [
BB PRI B AR LR A 22 P R 2R A S e, R T ok A
i AVE 3, Pt 88988 # AVE KI5
HNZA BT B AVE LS E s AR,

Hey &2 —F & e s @ R, 544 K B, Ml
iR e [ 72 - B 2 R AR P R B AR . Hey
TE R G R TR Hey LR, 5 A& 8546 0 L4
Y Bk HERE AL NI BERE IR FE N R A L. £
5% = B L ESRD & Hey KT, H 5 R
BRI K A N AR A 0 X L A R
5 ESRD 8 # ML Hey 7KV & B, ESRD Il 2 B &
# Hey KT+ #878 ESRD L 3% #1834 v REAF7F
Hey QKA . =K F Hey & 51 148 85 4k L 3l ik ks
FERE AL S5 & E 2 iE ESRD Ryt & . [ 74 ol i ko
(aAVEF) Iy i 52 i [ 2% BN D g R AF JE 8 Hey K
Tt s Hey J& aAVE IUFIE B A 35000 PR 052 e [R]
Z (OR = 1. 332, 95% CI: 1. 182 ~ 1. 502, P =
0.0DM, AMFFELEHE B ESRD LK B AVF &
DB F MTE Hey KFm TARKRIEH  Hey KT
S AVE K I s7 & K K R (P <<0. 05), H H
HigWi B35 kA AVE R R &aE. BEE B3 S
Hey 7K ~F /9 5, JE T2 % 3 i, 5 AL-FARTOSY
SEHSHR Y Hey K51 PR 45 S 5L 9740 G A B 5% 45
W3, #2878 ESRD i i35 7 8 35 Hey K2 = 1] fig
FEBE AR, W Hey /KF 7] 58 A B T T 28 25 Fi
JE g O .

endocan & 1 Ff il Z EL R R & 1) A B — i R 12 %
20 R 7K T B P SROBE L A R 0 B A P R e —
BT A L N 0 WA 2 N LW B R F- . endocan B
A 5 1 4 B ) JB00E  E SOE BN L 1 E T AR I A
et R E EEAEM . AU R, N5 WK T
FE PR B B A ) I AE A A R FE B AN R AN ) L ' RS A A2
H A TR W HE R RN B & AR IS 4 RE ],
fEBf endocan KF- T 75, Wil endocan 7KF- A B F &5
FEAE AR 5 X S 1 B L 2t HE e S Y L3 2 IR
6 T 05 P A 200 A 405 £ B ek W A i
endocan 7K V-4 &5 19 1L 37 M B B0 T RURS: 32 5,
1% endocan W] 1R S I 7 355 M7 AR 35 51 A0 T2 R B9 AR W A
EPUY . MW endocan KV & B B L endocan
IRV BAR Y f8 3 B ) A 0 LA Y 5 1LY endocan

KOV T8 2 I V3% BT B O I S A ok ST T A
T AP T A S R, ESRD Il W 7 BT 5 103
endocan JKFF+ 15, AVF R I8 F L7 endocan 7K
T AVFE KRB H, WK MM endocan B #
A A7 4 B HETN ESRD IV 3% At R A Ak 4 i 1A
TP IS endocan, 5 7K1 endocan i — 2 i
S AVF J5 kR BRI 8 I8 2 e . 518 i 8 N K
P07, T B A Bl ko B 68 Ak 5 JF ARE L AN A TR
Wi . MeAh, A BT ROC i 26 40 B 45 5L o, i v
endocan HLAl K U 12 Wi /35 AVF R U1 By AUC Ky
0.788,H 5 Hey BA R I A9 AUC AL T 5 0 A6 I 119
AUC, H =& K It & #8 72 ESRD il % 3% #r & #
AVE 5Ty it 4l 7 A B 3R L 3X Ay 2 R 3 1 12
Pt T EZ R YR bR B A IR .

Zi L ik, ESRD I 5% A & & i3 Hey . en-
docan K-V 5 Tk, —#H R EH AVF R fE
B R, A5 8 WS A OC . eI K216 o & b o i
{if Hey.endocan K15 2 4ff B 45 45 2 Wi ESRD 1 ¥
BHTEAE AVE R PEAG T Bl A B A7 — & & L.
SR AW FEAAEAE — A 2 - R A 2 & Hey.en-
docan #H 5 By 42 48 P 20 it A il 48 458 405 5 ok ok A A
R PR AE 4k, R, Hey . endocan £ ESRD Ifil &
BT R E B S AVE R TR SRR WA
T Tt — 5T,

2% 3k

[1] JAGDLE A,COOPER D K C,IWASE H,et al. Chronic dial-
ysis in patients with end-stage renal disease: relevance to kid-
ney xenotransplantation [ ] ]. Xenotransplantation, 2019, 26
(2):1-17.

[2] VORCAK M,ZELENAK K,SYKORA J,et al. Hemodi-
alysis vascular access dysfunction and its endovascular
treatment[J]. Vnitr Lek,2020,66(6) :14-18.

[3] JAN M,CUETO R,JIANG X,et al. Molecular processes
mediating hyperhomocysteinemia-induced metabolic re-
programming, redox regulation and growth inhibition in
endothelial cells[ ]J]. Redox Biol,2021,45(1) :1-18.

[4] EL-SENOSY F M,ABD ET1AZIZR E M,KASIM S A, et
al. Serum endocan levels and subclinical atherosclerosis in
patients with chronic kidney and end-stage renal diseases
[J]. Int J Clin Pract,2022,2022:4524637,

[5] AR pe 2oy B 2% 0 o & G4 AR IBE IR 9 ' Ok s
BERBITT E A (T 5 I 44 Ak, 2022, 38
(1):62-75.

[6] ROSALES L M,ZHANG H,MATEO M,et al. Tracking



I E G 0K 2025 42 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22,No. 3

+ 319 -

7]

[8]

[9]

(10]

[11]

[12]

arteriovenous fistula maturation: a novel approach[ ] ].
Blood Purif,2019,47(1/3) :240-245.

PARK S,KIM Y,JO H A,et al. Clinical outcomes of pro-
longed dual antiplatelet therapy after coronary drug-elu-
ting stent implantation in dialysis patients[]J]. Clin Kid-
ney J,2020,13(5):803-812.

ERKEN E,ULGEN C,SARISIK F N,et al. Hematologi-
cal parameters and clinical features in patients with ad-
vanced chronic kidney disease [J]. Yonago Acta Med,
2020,63(4) :353-359.

UDUAGBAMEN P K, SANUSI M, SOYINKA F O, et
al. Vascular access in hemodialysis: peculiarities in a low-
income setting, pattern, prevalence and relationship with
intradialysis events and dialysis dose [J]. West Afr ]
Med,2023,40(4) :421-427.

ALSOLAMI A A,ALMALKI A A,ALHEDYAN S Y,et
al. Plasma homocysteine levels and cardiovascular events
in patients with end-stage renal disease:a systematic re-
view[]]. Cureus,2023,15(6) :1-10.

TKE A B S b SR e AR A B
HZEM Meta 43 87 [T, o B £ FF B %, 2022, 25(21)
2651-2660.

ZHANG Y M,CHEN W, WEI H L, et al. Analysis of

predictive factors of thrombosis in autogenous arteriove-

nous fistulal J]. ] Vasc Access,2023,27(1):1-15.

[13] AL-FARTOSY A J] M, AWAD N A.,ALSALIMI S A,

[14]

[15]

[16]

[17]

[18]

Clinical markers and some trace elements in patients with
type-2 diabetic nephropathy:impact of insulin resistance
[J1.] Med Invest,2021,68(1.2):76-84.

LEE Y H,KIM S Y, MOON H, et al. Endocan as a
marker of microvascular inflammation in kidney trans-
plant recipients[J]. Sci Rep,2019,9(1):1-12.
SAMOUILIDOU E,ATHANASIADOU V,GRAPSA E.
Prognostic and diagnostic value of endocan in kidney dis-
eases[ J 1. Int ] Nephrol,2022,2022(1) :1-13.

LIN J H,HSU B G,WANG C H,et al. Endocan as a po-
tential marker for predicting all-cause mortality in hemo-
dialysis patients[J].J Clin Med,2023,12(23) :1-11.
KLISIC A, KOTUR-STEVULJEVIC J, NINIC A. End-
ocan is related to increased cardiovascular risk in type 2
diabetes mellitus patients[ ] ]. Metab Syndr Relat Disord,
2023,21(7) :362-369.

KIM ] S,KO G J,KIM Y G, et al. Plasma endocan as a
predictor of cardiovascular event in patients with end-
stage renal disease on hemodialysis[J]. ] Clin Med,2020,
9(12):1-10.

e B 1. 2024-06-15 1l 3 :2024-11-09)

(R3S 313 1D

[16]

[17]

[18]

[19]

[20]

(21]

(22]

LUO X H,DAI Y,CAO Y F. Expression of stathmin and
vascular endothelial growth factor C in esophageal cancer
and their combined diagnostic value[ J]. J BUON, 2019,

24(6):2523-2530.

EAF L AL B PR P RS AR E R

Fi stathmin 35 RS HE M R 01D EIG K E %,
2023,30(1) :85-90.

2R, 0 75 28 Bl v . B R E LTS MIP-3a, CA125,
Stathmin 3% 5 UG B AHSCHELT ). - F 12 W 53R 97 2.
2020,12(12) :1736-1739.

g TR ERTVE MEREERETBRARBEEARS
M4 Stathmin VEGF-C £k 5 8 K % 0940 & M 4
[J]. b E 2% ,2021,27(1) :97-101.

Lg% BRI 55 A iR 45, 45 Stathmin siIRNA Rk A /Y
gt okt M8 4 ffi A= 9 2 A7 g (s ma [ . o ) 988 0
,2009,19(1):6-11.

Zs b LSO, Ik R AR L & TRAPL Xt 45 7 i i 40 i 1%
FEAPA TR RZm [ ], KBS 25 ,2020,48(9) . 813-817.
HUANG J R,ZHAO L,GONG C X,et al. Shikonin pro-

(23]

[24]

[2

o]

]

motes apoptosis and attenuates migration and invasion of
human esophageal cancer cells by inhibiting tumor necro-
sis factor receptor-associated protein 1 expression and
AKT/mTOR signaling pathway[J]. Evid Based Comple-
ment Alternat Med,2021,2021:5386050.

PR TR OGSE B AE L A R ARA R Y
97 25 B X 2R A0 M fih e 3% A1 i 9 IR BB TR F 32 1R R G
B 1 RER W] b E B 2 202144 (4)
322-327.

X, IR, SR A MU IR SR FE B T 32 AR DG A
1 7K B 938 4 200 R0 D 3% 35 5 v W6 00 £ 4 0l 88 Ak o7 3K
RG], PRS2 T 507 4475, 2021, 35(9)
872-875.

TIAN X, MA P.SUI C G, et al. Suppression of tumor
necrosis factor receptor-associated protein 1 expression
induces inhibition of cell proliferation and tumor growth
in human esophageal cancer cells[J]. FEBS J, 2014, 281
(12):2805-2819.

ISR H 3. 2024-08-02 0l H . 2024-12-15)



