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Abstract
Background: The placental barrier plays an important role in protecting the fetus from the maternal
environment. Gestational diabetes mellitus (GDM), caused by placental permeability, is a serious
pregnancy complication with a high incidence worldwide. This study aimed to investigate the effects of
advanced glycation end products (AGEs) on cell tight conjunction, and explore underlying mechanisms of
the dys-regulation of placental vascular permeability in BeWo cells. 

Methods: Monolayer permeability assay was employed to reveal the transformation of the placental
vascular permeability in BeWo cells under different administrations. Transmission electron microscopy
was utilized to evaluate cell tight conjunction of BeWo cells. Immuno�uorescence, wetern blot and RT-
qPCR were adopted to determine the protein and mRNA levels of ZO-1, Occludin, RAGE and NF-kB. In
addition, anti-RAGE and NF-kB inhibitor (PDTC) were used to inactivate the RAGE/NF-kB signaling
pathway.

Results: AGEs signi�cantly decreased trans-epithelial electrical resistance (TEER), while increased
paracellular permeability (P < 0.05). TEM results showed that AGEs made the cell junction loose.
Immuno�uorescence, wetern blot and RT-qPCR analyses showed that AGEs signi�cantly inhibited the
expressions of ZO-1 and Occludin, while anti-RAGE or PDTC partially restored their levels. Besides, AGEs
also signi�cantly increased the expressions of mRNA RAGE and NF-kB in BeWo cells (P < 0.05), and their
expressions were inhibited by anti-RAGEy or PDTC.

Conclusion: AGEs could reduce the expressions of ZO-1 and Occludin by activating RAGE/NF-kB
signaling pathway, thus increasing placental vascular permeability of BeWos cells. These �ndings would
provide a novel sight for improving the development and prognosis of GDM.

Background
The placental barrier, served as the interface between the environments of fetus and maternal, protects
the fetus both from pathogens and from rejection by the maternal immune system, and functions as a
nutrient transfer and endocrine organ (1). Increasing evidences indicated that placental structural and
functional abnormalities can cause numerous adverse pregnancy outcomes (2). Gestational diabetes
mellitus (GDM) is initiated occurrence characterized by abnormal glucose tolerance and the most
frequent metabolic complication affecting women during pregnancy (3). Previous studies showed that
placental vascular permeability is mainly caused by hyperglycemia, and insulin therapy does not improve
interendothelial junctions and reduce the risk of pre-eclampsia (4–6). Therefore, �nding and regulating
factors that lead to changes in placental vascular permeability are very important for improving the
development and prognosis of GDM.

Advanced glycation end products (AGEs), formed in diabetes mellitus (DM), is associated with glomerular
microvascular disease, including diabetic retinopathy and diabetic nephropathy (5, 6). Besides, it has
been recently reported that AGEs are involved in inducing changes in the distribution of interendothelial
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junctions and endothelial cell permeability in diabetic patients with microvascular complications (7, 8).
AGEs in serum are also higher in GDM patients compared to that of non-diabetics, which appears to
account for placental bed vascular changes and is considered to be related to adverse fetal outcome and
occurrence of preeclampsia (9–12). Therefore, it could be speculated that AGEs may be an important
factor for changes in placental permeability.

In addition, AGEs played harmful effects mainly via two main pathogenic pathways. Firstly, due to the
cross-linking effect of collagen and elastin, AGEs have the potential to form cross-links, which results in
impaired protein function and turnover, and the increase of tissue stiffness (13). Activation of paracellular
pathways is important for increase of placental permeability (14). Another pathway is that AGEs may
also bind to cell membrane receptors to release pro-in�ammatory cytokines, which thereby enhances
in�ammatory reactions (15). Receptor for Advanced Glycation End products (RAGE), a receptor for AGEs,
was expressed in the human placenta, and may be an important modulator of the deleterious effects of
in�ammatory compounds (16). Hence, we hypothesized that there might be a correlation among AGEs,
tight conjunctions dysfunction and RAGE in human placental barrier, which may play roles in the
pathophysiology of GDM.

In this study, the choriocarcinoma cell line BeWo was used as the experimental model to investigate the
effects of AGEs on cell tight conjunctions, and explore the underlying mechanisms of the dysregulation
of placental vascular permeability in BeWo cells. These �ndings would provide a new sight for improving
the development and prognosis of GDM.

Methods
Preparation of AGEs-BSA

AGEs-BSA (pH 7.4) was prepared by incubation of BSA (Fraction V, Sigma Chemical Co., St. Louis, MO,
USA) at a concentration of 50 mg/mL with 0.5 M glucose in 0.2 M phosphate-buffered saline (PBS)
containing penicillin (100 U/ml, Sigma-Aldrich, St Louis, Mo, USA) and gentamicin (70 μg/ml, Sigma-
Aldrich) at 37°C for 12 weeks. Free glucose was removed by extensive dialysis against PBS. For a control
group, BAS incubation solution containing no glucose was also prepared for 12 weeks. The AGEs-BSA
level was determined by �uorescence spectrophotometer. The concentrations of AGEs in the prepared
AGEs-BSA sample and BSA control were 25 mg/ml and 0.8 mg/ml, respectively.

Cell culture and treatment

BeWo cell lines were donated by Jiayin Liu Laboratory of Nanjing Medical University and cultured
according to the supplier’s instructions. The cells were maintained at standard culture conditions of 5%
CO2 in air at 37˚C. Cells were grown in an adherent condition in Ham’s F12 medium (Sigma-Aldrich, St
Louis, Mo, USA) containing 10% fetal bovine serum (FBS, Culti-lab), 100 U/mL penicillin and 100 μg/mL
streptomycin. The cells were seeded into 24-well plates at 1× 104 cells/well to form a con�uent
monolayer, and then switched to the medium without FBS to induce differentiation. When the cells
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reached to 70% - 80% con�uence, different concentrations (0 μg/mL, 50 μg/mL, 100 μg/mL, 200 μg/mL,
400 μg/mL) of AGEs-BSA were added to the medium for various times (6 h, 12 h and 24 h). Besides, anti-
RAGE (10 μg/mL, Abcam, Cambridge, UK ) or ammonium pyrrolidinedithiocarbamate (PDTC, 100 μM/mL,
Beyotime Co. Ltd, Shanghai, China) were added to the medium for 2 h before treatment with optimal
concentration of AGEs-BSA.

Monolayer permeability assay

BeWo cells integrity was investigated by measuring the trans-epithelial electrical resistance (TEER) in a
12-well transwell plate (1.0 μm pore size, 0.3 cm2 membrane surface area, Millicell Hanging cell culture
inserts, Japan Millipore Co., Tokyo, Japan). BeWo cells (1 × 105 cells/well) were seeded into transwell
inserts, and cultured using CS-C cell culture medium (Sigma-Aldrich, St Louis, Mo, USA). After treated with
different concentrations of AGEs-BSA for different times, the TEER of monolayer cells were determined.
An equal volume of culture medium without cells was served as the blank control. According to the
manufacturer’s instructions, TEER of monolayer was calculated as following:

TEER of monolayer (ΔΩ cm2) = (sample-well resistance - blank-well resistance) × area of cell monolayer.

In addition, paracellular permeability was measured using 70 kDa �uorescein isothiocyanate (FITC)-
dextran (�nal concentration 100 μg/mL, Sigma-Aldrich, St. Louis, MO, USA), which was added to trans-
well inserts and incubated for 4 h in CO2 incubator. The amount of �uorescence on the basolateral side
medium was collected from trans-well inserts and bottom chambers. Subsequently, the
�uorescenceintensity of FITC-dextran was determined at the excitation and emission wavelengths of 485
and 538 nm, respectively. Finally, the leakage of FITC-dextran was evaluated as follows:

Permeability (%) = (FITC-dextran content in bottom chamber / (FITC-dextran content in transwell insert +
bottom chamber)) × 100.

Transmission electron microscopy (TEM)

BeWo cells were �xed with 2.5% glutaraldehyde for 1 h, and then transferred to 0.05 M sucrose solution
(pH 7.2) and stored at 4 ℃. Subsequently, the cells were post-�xed in 1% osmium tetroxide at 4℃ for 1 h,
and then added to acetone. After embedded in araldite, 0.5 μm semi-thin sections were cut, and the
structure of all cells were systematically investigated at 20000 × magni�cation by an electron microscope
(EVO MA 10, ZEISS, Germany).

Immuno�uorescence staining

Immuno�uorescence was analyzed by immunelabeling for ZO-1 and Occuludin. BeWo cells were seeded
in 24-well plates and cultured in RPMI 1640 medium containing 10% FBS. After treated with different
reagents at indicated concentrations for 24 h, the cells were incubated with rabbit anti-zonular occludens-
1 (ZO-1) (1:1000, Invitrogen, Thermo Fisher Scienti�c, Inc., USA) and rabbit anti-Occludin (1:2000, Abcam,
Cambridge, UK) at 4˚C overnight, and then incubated with horseradish peroxidase (HRP)-conjugated goat

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/pore-size
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/surface-area
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cell-culture
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/fluorescence
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/permeability
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anti-rabbit secondary antibody (1:500, Abcam). The nucleus of each cell was stained with Hoechst 33342
(Blue). Images were taken of random �elds at 200 × magni�cation.

Western blot analysis

Total proteins of cells were obtained by RIPA Lysis buffer (Beyotime Biotechnology, Jiangsu, China). The
proteins were separated by 10% SDS-PAGE, transferred to polyvinylidene �uoride (PVDF) membranes
(Invitrogen, Carlsbad, CA, USA), and blocked with TBST containing 1.5% BSA at 26 ℃. After 2 h, the
membranes were incubated with anti-ZO-1 antibody (1:1000, Invitrogen), anti-Occludin antibody (1:2000,
Abcam), anti-RAGE antibody (1:500, Abcam), anti-NF-kB p65 antibody (1:1000, Abcam) and anti-GAPDH
antibody (1:4000, Abcam), respectively, at 4°C overnight. After washed three times, the membranes were
incubated with HRP-conjugated goat anti-rabbit secondary antibody (1:500, Abcam) at 37 ℃ for 2 h. The
protein bands were visualized with ECL kit (Thermo Fisher Scienti�c, Rockville, MD, USA), and images
were taken with image lab software (Bio-Rad, Hercules, CA, USA).

Real-time quantitative polymerase chain reaction (RT-qPCR)

Total RNA was extracted using TRIzol reagent (Invitrogen, Carlsbad, CA, USA) according to the
manufacturer’s instructions. The RNA concentration and quality were evaluated using a NanoDrop 2000
spectrophotometer (Thermo Fisher Scienti�c Inc., DE, USA). Afterwards, 0.2 μg RNA was reversely
transcribed to cDNA using a PrimeScript RT reagent kit (TakaraBio, Tokyo, Japan) based on the
manufacturer’s instructions. All primers were designed and synthesized by Sangon Biotech (Shanghai)
Co. Ltd (Shanghai, China), and the sequences of all primers were listed in Table 1. The total volume of RT-
qPCR reaction was 20 μL, including 10 μL SYBR Green supermix, 1 μL forward primer (10 μM/L), 1 μL
reverse primer, 2 μL cDNA and 6 μL distilled water. The ampli�cation conditions were as follows: 95 °C for
10 min, 40 cycles of 95 °C for 15s and 60 °C for 1 min. The relative mRNA expression levels were
calculated via 2-ΔΔCT method (17), and normalized with the expression of GAPDH.

Statistical analysis

All experiments were performed in triplicate. The data were expressed as mean ± standard deviation (SD)
in this study. The results were statistically analyzed using GraphPad Prism 5 (GraphPad software Inc.,
San Diego, CA, USA). The statistical signi�cance of difference among multiple groups was tested and
determined via two-way analysis of variance (ANOVA) followed by post-hoc Student-Newman-Keuls test.
P value less than 0.05 was considered statistically signi�cant.

Results

The effects of AGEs on TEER and paracellular permeability
in BeWo cells

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/glyceraldehyde-3-phosphate-dehydrogenase
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To reveal the underlying regulation mechanisms of placental integrity by AGEs, the effects of AGEs on
vascular endothelial cell integrity were investigated by measuring TEER and paracellular permeability.
Compared with the control group, after administrated with AGEs, TEER was decreased (Fig. 1A), while the
paracellular passage of FITC-dextran increased (Fig. 1B) in a time-dependent manner. However, there was
no signi�cant difference in TEER and paracellular passage of FITC-dextran among the cells respectively
treated with 100 µg/mL, 200 µg/mL and 400 µg/mL AGEs for 24 h (P > 0.05, Fig. 1A, B). Therefore,
100 µg/mL AGEs and 24 h culture time were selected for further experiments.

As shown in Fig. 1C, D, AGEs greatly decreased TEER, and increased paracellular passage of FITC-dextran
compared with the control group (P < 0.05). After co-treated with anti-RAGE, the levels of TEER and
paracellular passage of FITC-dextran were retrieved partly, while there was a signi�cant difference
compared to the control group (P < 0.05). Similarly, PDTC could signi�cantly restore the levels of TEER
and paracellular passage of FITC-dextran induced by AGEs (P < 0.05, Fig. 1E, F). Taken together, AGEs
could induce vascular endothelial permeability and disturb the physiological barrier of capillary
endothelium as evidenced by dys-regulation of TEER and paracellular passage of FITC-dextran. Besides,
anti-RAGE and PDTC could partially restore the vascular endothelial permeability induced by AGEs.

TEM analysis
The results of TEM showed that the cell morphology was normal and intercellular connections were tight
in the control group. After treated with AGEs, gaps appeared between cells and intercellular connections
were loose, increasing the cell membrane permeability. However, anti-RAGE and PDTC could shorten the
gaps between cells, and reduced the cell permeability (Fig. 2).

Immuno�uorescence analysis
Further to explore the effects of AGEs on cell tight junctions, immuno�uorescence was utilized to
determine the relative protein expression levels of tight junction proteins, including ZO-1 and Occludin.
Immuno�uorescence results showed that the protein expression levels of ZO-1 and Occludin were
decreased by AGEs compared with the control group, while anti-RAGE and PDTC recovered the protein
levels of ZO-1 and Occludin caused by AGEs to a similar level of control group (Fig. 3A, B). The results
indicated that AGEs could increase cell permeability by inhibiting the expression levels of tight junction
proteins.

Western blot analysis
The protein levels of ZO-1, Occludin, RAGE, NF-kB were determined by western blot. The results showed
that AGEs reduced the protein levels of ZO-1 and Occludin compared with the control group, and anti-
RAGE greatly restored their levels (P < 0.05, Fig. 4A, C). For the protein levels of RAGE and NF-kB, their
levels were up-regulated by AGEs, while were down-regulated after treatment with anti-RAGE (Fig. 4A, C).
Besides, the tendency of these protein expression levels treated with PDTC was similar with those treated
with anti-RAGE (Fig. 4B, D).
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RT-qPCR analysis
The relative mRNA expressions of ZO-1 in control group and AGEs group were 1.0 ± 0.19 and 0.23 ± 0.03,
respectively, which indicated that AGEs could signi�cantly inhibit the mRNA expression of ZO-1 (P < 0.05,
Fig. 5A). After co-treated with anti-RAGE and PDTC, its relative expression was severally up to 0.75 ± 0.2
and 0.76 ± 0.04, which demonstrated that anti-RAGE and PDTC may up-regulate the expression of ZO-1
(Fig. 5A). For the mRNA expression of Occludin, its change trend was similar with that of ZO-1 (Fig. 5B).
In addition, the mRNA expressions of RAGE and NF-kB were signi�cantly up-regulated by AGEs (Fig. 5C,
D). After added anti-RAGE, the expression of mRNA RAGE was inhibited signi�cantly (P < 0.05, Fig. 5C),
while PDTC had no effect on the expression of RAGE. However, for the expression of NF-kB, anti-RAGE or
PDTC could both down-regulate its expression (Fig. 5D). In brief, these results indicated that AGEs may
up-regulate the expression of ZO-1 and Occludin via inhibiting the RAGE/NF-κB signaling pathway to
increased placental vascular permeability of BeWo cells.

Discussion
AGEs, produced by the non-enzymatic glycation of proteins and lipids under hyperglycemia or oxidative
stress conditions, were implicated to be pivotal in the development and progression of diabetic vascular
complications, including GDM (18). In addition, AGEs could lead to hyper-permeability and barrier
dysfunction in human umbilical vein endothelial cells (18, 19). In our study, AGEs were found to dys-
regulation of TEER and paracellular passage of FITC-dextran in BeWo cells, while anti-RAGE or PDTC
interference could partially restore their levels. TEM results showed that cell tight conjunctions were
changed by AGEs. Immuno�uorescence, western blot and RT-qPCR showed that the expressions of ZO-1
and Occludin were down-regulated by AGEs, while their levels were up-regulated by anti-RAGE or PDTC. In
addition, western blot and RT-qPCR also showed that RAGE and NF-kB were signi�cantly up-regulated by
AGEs, while anti-RAGE or PDTC could inhibit their expression levels.

Several studies have shown that AGEs in serum and placenta of GDM patients was greatly higher than
that of normal pregnant women, suggesting the link between abnormal amount of AGEs and GDM
development and progression (20, 21). In the present study, AGEs could decrease TEER and increase
paracellular pathway, implying hyperpermeability by AGEs in BeWo cells. Besides, the cell tight
conjunction in BeWo cells became loose, which indicated that AGEs may increase the placental vascular
permeability in BeWo cells. When anti-RAGE or PDTC interfered, the cell permeability could be reduced.
However, the mechanisms of AGEs on placental vascular permeability remain unclear.

Increasing evidences have shown that placental vascular permeability was associated with tight junction
(22, 23). The tight junction, presented in both trophoblast cells and in fetal vessel epithelium, is an
important structure of placental barrier, and plays a key role in maintenance of the cell membrane
integrity, and regulation the function of placental barrier (24). ZO-1, as the intracellular component of tight
junctions, interacted with adhesive proteins and regulated the tight junction’ functions (25). Occludin, an
essential substance of tight junction structure, played a permeability regulatory role and constituted a key
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fence in epithelium and endothelium in the blood–brain and blood–retinal barriers (26). A study of Sun et
al. indicated that the combination of insulin and idebenone signi�cantly strengthened the tight junction in
diabetic rats by up-regulating tight junction-associated proteins Occludin and ZO-1 (27). In our study, the
expression levels of ZO-1 and Occludin were greatly reduced by AGEs, suggesting the disruption of the
tight junction structure; while their levels were elevated by the inference of anti-RAGE or PDTC. Combined
with our results, it was speculated that AGEs may increase placental vascular permeability in BeWo cells
via down-regulating the expressions of tight junction-associated proteins ZO-1 and Occludin.

In addition, RAGE and NF-kB were reported to be closely connected with cell function, and were found to
be up-regulated in many in�ammatory diseases, including diabetes, cardiovascular disease and cancer
(28–30). RAGE, a transmembrane, multiligand receptor expressed by most cells, were highly expressed on
the surface of placental trophoblast cells, and mediated cell adhesion to extracellular matrix components
and to other cells through homophilic interactions (16, 31, 32). Besides, a critical property of AGEs was
the ability to activate RAGE expression, which further activated the pleiotropic transcription factor NF-kB
to cause pathological changes (33, 34). Studies have indicated that AGEs could activate and transduce
many intracellular signal transduction pathways, including p21ras, MAP kinases, PI3 kinase, NAD(P)H
oxidase, resulting in activation of NF-kB (35, 36). Furthermore, Hirose et al. reported that AGEs induced
hyper-permeability of human endothelial cells through RAGE/Rho signaling pathway (37). Another study
of Feng et al. demonstrated that glycyrrhizic acid possessed protective effects on AGEs-induced
endothelial dysfunction induced through suppressing RAGE/NF-kB pathway (38). In this study, the
expression levels of RAGE and NF-kB were up-regulated by AGEs in BeWo cells, and after administrated
with RAGE or PDTC inhibitor, their levels were restrained. Therefore, AGEs may inhibit the expressions of
tight junction-associated proteins ZO-1 and Occludin through activating the RAGE/NF-kB signaling
pathway, thus promoting placental vascular permeability of BeWo cells. However, the regulatory
relationships and networks between RAGE/NF-kB and tight junction proteins are needed to be further
investigated.

Conclusion
In conclusion, AGEs may cause abnormal expressions of tight junction-associated integral membrane
proteins (ZO-1 and Occludin) in placental vascular endothelial cells via RAGE/NF-kB signaling pathway,
thereby damaging the integrity of endothelial cell monolayers and increasing paracellular permeability.
Genes in RAGE/NF-κB signaling pathway may be expected to be regarded as potential therapeutic targets
for cell permeability dysfunction. However, the effects of AGEs on other signaling pathways and tight
junction-associated proteins remain to be further studied. In addition, the abnormal increase of
vascular permeability was always the early event of angiogenesis, and it was worthwhile to further
investigate the relationship between AGEs-induced hyper-permeability and barrier dysfunction, and
angiogenesis in BeWo cells. The results in our study would help to provide a novel candidate target for
treatment of placental barrier dysfunction in gestational diabetes.
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List Of Abbreviations
AGEs, advanced glycation end products; IEJs, interendothelial junctions; BSA, bovine serum albumin; PBS,
phosphate-buffered saline; RAGE, receptor for advanced glycation end products; PDTC, ammonium
pyrrolidinedithiocarbamate; RT-qPCR, Real-time quantitative polymerase chain reaction; ZO-1, zonula
occluding 1.
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Table

Table 1 The effects of fecal microbiota transplantation on serum IL-10, IL-17, TNF-α, and

TGF-β levels in mice

Types IL-10 (pg/ml) IL-17 (pg/ml) TNF-α ng/ml TGF-β (ng/ml)

CTRL 25.34±4.48 11.98±2.92 395.39±26.57 26.23±6.51

D-GalN 9.59±3.15* 30.58±6.09* 770.26±98.67* 229.79±45.03*

D-GalN+SS 14.10±2.68*# 19.73±3.04*# 513.26±31.31*# 155.34±29.62*#

D-GalN+BB 15.95±2.07*# 15.13±2.75*#△ 495.92±40.71*# 108.12±7.87*#△

* P  0.05 compared with control group; # P  0.05 compared with D-GalN group; △ P  0.05

compared with D-GalN + SS group.

Figures
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Figure 2

Advanced glycation end products (AGEs) increased cell permeability of BeWo cells. (A) Effects of
different concentrations of AGEs on TEER in BeWo cell monolayer at different time. (B) Effects of
different concentrations of AGEs on paracellular permeability in BeWo cell monolayer at different time.
(C) Effects of anti-RAGE antibody and PDTC on TEER in BeWo cell monolayer induced by AGEs. (D)
Effects of PDTC on paracellular permeability in BeWo cell monolayer induced by AGEs. Results were from



Page 15/19

triplicate experiments, and the mean values were shown. Data were shown as the mean ± standard
deviation (SD). *P < 0.05, compared with the control group (BSA); # P < 0.05, compared with the AGEs
group.

Figure 4

AGEs disrupted tight junctions of BeWo cells. Transmission electron microscopy was used to observe the
tight junction among BeWo cells, and the blue arrows indicated tight junction structure. Images were
randomly collected, and representative images were shown.
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Figure 6

AGEs increased cell permeability by down-regulating the expression of tight junction-asociated proteins in
BeWo cells. Immuno�uorescence analysis revealed that AGEs greatly decreased relative protein
expression levels of ZO-1 (A) and Occludin (B), which could be recovered to normal expression level with
co-transfection with anti-RAGE or PDTC. Immuno�uorescence Image is randomly collected, and
representative images were shown.



Page 17/19

Figure 8

AGEs reduced the relative protein levels of tight junction-associated proteins. (A) Effects of anti-RAGE
antibody on protein expression of ZO-1, Occludin, RAGE and NF-kB detected by western blot. (B) Effects
of PDTC on protein expression of ZO-1, Occludin, RAGE and NF-kB detected by western blot. (C-D) The
levels of ZO-1, Occludin, RAGE and NF-kB by western blot were quanti�ed. Representative blots were from
triplicate experiments and data were shown as the mean ± SD. *P < 0.05, compared with the control group
(BSA); # P < 0.05, compared with the AGEs group.
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Figure 10

AGEs inhibited the expressions of ZO-1 and Occludin by activating RAGE/NF-kB signaling pathway. (A)
The mRNA expression of ZO-1 detected by RT-qPCR. (B) The mRNA expression of Occludin detected by
RT-qPCR. (C) The mRNA expression of RAGE detected by RT-qPCR. (D) The mRNA expression of NF-kB
detected by RT-Qpcr. Results were from triplicate experiments. Data were shown as the mean ± SD. *P <
0.05, compared with the control group (BSA); # P < 0.05, compared with the AGEs group.
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