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Porphyromonas gingivalis infection

causes

umbilical vein endothelial barrier

dysfunction in vitro by down-regulating ZO-1, occludin and VE-cadherin expression
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Abstract: Objective To explore the molecular mechanisms of Porphyromonas gingivalis infection-induced umbilical vein
endothelial barrier dysfunction in vitro. Methods Human umbilical vein endothelial cells (HUVECs) were cultured in vitro, and
after the formation of the endothelial barrier, the cells were infected with P. gingivals at a multiplicity of infection (MOI). The
transepithelial electrical resistance (TEER) of the cell barrier was measured, and FITC-dextran trans-endothelial permeability
assay and bacterial translocation assay were performed to assess the endothelial barrier function. The expression levels of cell
junction proteins including ZO-1, occludin and VE-cadherin in the cells were examined by qRT-PCR and Western blotting.
Results In freshly seeded HUVECs, TEER increased until reaching the maximum on Day 5 (94 Qcm?’), suggesting the formation
of the endothelial barrier. P. gingivals infection caused an increase of the permeability of the endothelial barrier as early as 0.5 h
after bacterial inoculation, and the barrier function further exacerbated with time, as shown by significantly lowered TEER,
increased permeability of FITC-dextran (40 000/70 000), and increased translocation of SYTO9-E. coli cross the barrier. MTT
assay suggested that P. gingivals infection did not significantly affect the proliferation of HUVECs (P>0.05), but in P. gingivals-
infected cells, the expressions of ZO-1, occludin and VE-cadherin increased significantly at 24 and 48 h after bacterial
inoculation (P<0.05). Conclusion P. gingivals may disrupt the endothelial barrier function by down-regulating the expressions
of the cell junction proteins (ZO-1, occludin, VE-cadherin) and increasing the permeability of the endothelial barrier.
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Fig.1 Detection of transendothelial electrical resistance (TEER) of the endothelial barrier. A: Illustration of the device for

measurement of TEER of the endothelial barrier. B: Changes in TEER of HUVECs after seeding and inoculation of P. gingivalis
(MOI of 100). The experiment was performed in triplicates and repeated for 3 times. **P<0.01, ***P<0.001 vs 5 d.
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Fig.2 FITC-dextran trans-endothelial permeability assay and bacterial translocation assay for assessing endothelial barrier
function. A: Schematic diagram of the device for FITC-dextran trans-endothelial permeability assay. B, C: Changes in
permeability of the endothelial barrier to 40 000 and 70 000 FITC-dextran after P. gingivalis (MOI 100) inoculation in HUVECs. D:
Schematic diagram of the device for SYTO9 labeled E. coli translocation experiment. E: Changes in permeability of the
endothelial barrier to E. coli after P. gingivalis (MOI 100) inoculation in HUVECs. The experiment was performed in triplicates

and repeated for 3 times. **P<0.01, ***P<0.001 vs NC group.

2.3 MTT o & sAbin e ok S B0 B SB35k P9 R 4m
)ik R A DR A
R TR P, gingivals 52535 NN B2 5 B )38 25 1
TN P, gingivals BEGE T F BN EIET - AU S
BTATRAHMTT 53 HIAEEGL P. gingivals(MOI 100)1
3.5 F17 d K HUVECS B35 16 P, 71 FH ARG Y
HUVECsf§Ch %R, MTT45HR 8K : S0HEZHAH L, P
gingivals(MOI 100) 4L IR X} HUVECs Y3458 1% M
FEA L s (1813, P>0.05)
2.4 P, gingivals *F HUVECs ] i 448 5% & & 9% %)
Western blot ] P. gingivals(MOI 100) /8445 24

148 h, HUVECs " 44 i, TJ F1 AT i 3= B8 1 ZO-1,
Occludin Fl VE-cadherin A8 284k, I H Image-J Xf
Western blot 45547 T B80T, Western blotZ5£ ik
7~ :—J7 T A AR T B 22285 1 ZO-1 Fl Occludin A3
IKTE P, gingivals YY) 24 F148 h B SRR, L
ZO-1H RS N B2, ZO-1 M OccludinfE P, gingivals
YL 2] 5 IR Z [ i 2Rk 22 R B A G2 X
(P<0.01); 93— 5T, P. gingivals XA % AT 4 3258
5 [11 VE-cadherin [ I 2 I T FEAT A (P<0.01,
Kl 4A B)., N THi%E P, gingivals F 4 ZO-1.0ccludin
F1 VE-cadherin 25 [ 7K 18 12 0 W6 25 11 B A, 8



http://www.j-smu.com

J South Med Univ, 2023, 43(2): 287-293

+ 291 -

2.57 —NC
=P, gingivalis
2.0
1.5
g
=104
0.5
0 ‘ ‘ ‘
1 3 5 7
Acting time (d)
3 ZFERANG BB HUVECSs {E3EAE 1 HIR00
Fig.3 Effect of P. gingivalis infection on proliferation of
cultured HUVECs. The experiment was performed in
triplicates and repeated for 3 times. P>0.05 vs NC group.
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Fig.4 Effect of P. gingivalis infection on expression of junction proteins in HUVECs. A: Western blotting for
detection the expression of ZO-1, occludin and VE-cadherin in HUVECs at 24 and 48 after P. gingivalis infection.
B: Semi-quantitative analysis of the blots. C: qRT-PCR for detection of the expression of ZO-1, occludin and VE-
cadherin in P. gingivalis-infected HUVECs. The experiment was performed in triplicates and repeated for 3 times.

*#P<0.01, ***P<0.001 vs NC group.
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