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Abstract

e AIM: To investigate the effects of overexpressing o -
Klotho (KL) in RAW264.7 cells stimulated by oxidative
stress on the proliferation, migration, tube-formation and
tight junction of human umbilical vein endothelial cells
(HUVECSs).

e METHODS:. RAW?264. 7 cells were categorized into
control, 4 - hydroxynonenal (4HNE), and 4HNE + KL
groups, with  F4/80 expression  assessed via
immunofluorescence staining. Three groups of conditional
media were prepared for HUVECs and culture divided into
Mg- NC, Mg - 4HNE, and Mg - 4HNE + KL groups. Cell
proliferation was evaluated using CCK8 assay, while
scratch test and Transwell assays were employed to
measure cell migration. Additionally, tube - formation
assay was conducted to assess cell tubule formation, and
Western blot assay was utilized to detect the protein
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expression levels of Claudin 5, Occludin and ZO 1.

e RESULTS: The results of immunofluorescence staining
showed that the fluorescence intensity of F4/80 of
RAW264. 7 cells in the 4HNE group was significantly
enhanced compared with the control group, while that of
F4/80 in the 4HNE+KL group was significantly decreased
compared with the 4HNE group (all P<0.05). The CCKS8
assay results revealed a significant increase in the
proliferation of HUVECs in the Mg-4HNE group compared
with the Mg-NC group. Conversely, the proliferation of
the Mg-4HNE +KL group exhibited a significant decrease
compared with that in the Mg-4HNE group (all P<0.01).
The results of scratch test and Transwell assays
demonstrated a significant increase in the migration of
HUVECs in the Mg - 4HNE group compared with the
Mg-NC group, while the migration of the Mg-4HNE + KL
group exhibited a significant decrease compared with the
Mg- 4HNE group (all P<0.01). In the tube - formation
assay, it was observed that the number of tubes formed
by HUVECs in the Mg - 4HNE group was significantly
increased compared with the M@-NC group, while that of
tubes formed in the Mg-4HNE+KL group was significantly
decreased compared with the Mg -4HNE group (all P<
0.01). Additionally, the Western blot results revealed a
significant decrease in the relative expression levels of
Claudin 5, Occludin, and ZO 1 in the Mg - 4HNE group
compared with the Mg - NC group. Conversely, in the
Mg-4HNE+KL group, there was a significant increase in
the relative expression levels of Claudin 5, Occludin, and
Z0 1 compared to the Mg-4HNE group (all P<0.01).

e CONCLUSIONS: KL inhibits the proliferation,
migration, and tube - formation of HUVECs while
enhancing the tight junction by changing the activation
state of macrophages in the diabetic oxidative stress
environment.

o KEYWORDS oxidative stress; macrophage; vascular
endothelial cells; proliferation; migration; tube -
formation; tight junction; retinal neovascularization
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(CCK8) k7| & 1 3£ [ MCE /A 7] ; Transwell /N2 Iy [ £
Millipore 23 7] 3 3657 52 1 H 32 [E Thermofisher 22 7] ;70 1
(61-7300) . Claudin 5 (35-2500) #i 1k W H %
Thermofisher 23 ] ; Occludin ( 13409 — 1 — AP ) | Vinculin
(66305—-1-1Ig) 4 [ 2 =& /3 vl ; F4/80 (sc—377009) 1
H 3% [H Santa Cruz Biotechnology /A ) ; -3 % 488 i ¢
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1.2 Fik
1.2.1 WAIEFH R4 RAW264.7 £ &4 10% FBS Hl
1% 7 % -5 X DMEM R 3R 3L 5% 58 3-8 U
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X HRAH R A RS 75 3 IR N0 wmol/ L TG 7K £ BEAE R i
FKIXF BB, AHNE 2H Jy 40 ff 35 32 35 b 3% 10 pmol/L
4HNE ;4HNE+KL 21} % KL Ji#% 2 (MOl = 100) J&5 4
Ji 355 35 B PR A 10 wmol/L 4HNE, HUVECs 7E &5 5%
FBS 1% 75 5 % 555 25 M1 1% P Bz A KA 78 700 00 19 Bz 4
MG R IR R 3 5 3-8 AR T35, A anfesr b
3 41 . Mg—NC 45 523 A X IR CM; Mg—4HNE 4 55 3¢
J:5 4HNE 2H CM; Mg—-4HNE +KL 55 35 £ & 4HNE +KL
ZH CM,
122 CM & & B RAW264.7(1x10°/9L) #Fh 35 HL
Mrrb, 3 FE e e KL R 25 SO0 BE R 9% 2 (MO =100) ,
24 h JFHM, VRN 10 wmol/L 4HNE K Jo/K 2.l , 4k S A 1
FeAh B % 48 h, J5 B #: DMEM BE Rl 55 55 Jk 4k 2 3% 3%
48 h, JE AR TR AR CM(E 1)
1.2.3 CCK8 21§ # HUVECs(2x10°/4L) ##h 5] 96 £L
Mo, B i 10 A EIFL, 2 525 3 100 wL AR i CM,
24 h JFANA 10 ul. CCK8 TAER , 4% 22 16 1 55 4 vh 1 5%
2 h, FHEEARXAE 490 nm A0 5E 45 FLOGHE BE(E (OD)
124 XIESEW ¥ HUVECs(3x10°/4L) 3/ 3] 6 fLiR
o YA R RE SR F) 90% N, FH 100 L T A A 3k Kl
IR, WEFR LR 2% i 1R VA T ( phosphate buffer saline, PBS) WUk
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Mg—4HNE+KLZ HUVECs i # K Mg—-4HNE 41 i # T
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