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[Abstract] Objective Oxygen-glucose deprivation (OGD) is used to mimic ischemia in vitro to observe whether en-
doplasmic reticulum (ER) stress is involved in human dental pulp cells (hDPCs) after OGD and to better understand the
regulatory mechanism of hDPCs in ischemia. Methods hDPCs were cultured in glucose-free DMEM and hypoxia (vol-
ume fraction 2% 0,) to establish an hDPCs OGD model in vitro, which mimics hDPCs ischemia in vitro. hDPCs were di-
vided into a control group (normal culture) and an experimental group (OGD O h, 2 h, 4 h and 8 h groups). After pre-
treatment with OGD for 0, 2, 4 and 8 h, hDPC viability was measured by methylthiazol tetrazolium (MTT) assay. qRT-
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PCR was used to detect the mRNA expression of ER stress markers [splicing x-box binding protein1 (sXBP1), activating
transcription Factor 4 (ATF4) and C/EBP homologous protein (chop)]. Western blot was used to detect the protein ex-
pression of ER stress markers [phosphorylated RNA-activated protein kinase-like ER-resident kinase (p-perk) and phos-
phorylated eukaryotic initiation factor-2a (p-elF2a)]. Results Compared with OGD 0 h group, cell viability of hDPCs
decreased when exposed to OGD treatment for 2 h, 4 h and 8 h. Compared with the control group, mRNA expressions of
ER stress makers (sXBP1, ATF4 and chop) and the protein expressions of ER stress protein markers (p-perk andp-
elF2a) increased in OGD treatment cells after 4 h were higher in OGD cells. The differences were statistically signifi-

cant (P<<0.05). Conclusion The results indicate that ER stress response is involved in hDPCs in OGD treatment.

[Key words] human dental pulp cells; oxygen-glucose deprivation; endoplasmic reticulum stress; splicing x-

box binding protein 1; activating transcription factor 4; C/EBP homologous protein; RNA-activated protein kinase-

like ER-resident kinase; eukaryotic initiation factor-2a
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Table 1 Sequences of the qRT-PCR primers' "’

Genes Sequence
GAPDH F: 5'-CCTGCACCACCAACTGCTTA-3’

R: 5"-GGCCATCCACAGTCTTCTGAG-3’
sXBP1 F: 5'-CTGAGTCCGAATCAGGTGCAG-3’
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chop F: 5'-AGAACCAGGAAACGGAAACAGA-3’

R: 5'-TCTCCTTCATGCGCTGCTTT-3’

sXBP1: spliced X-box binding protein 1; ATF4: activating transcription
factor 4; chop: C/EBP homologous protein
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a: primary hDPCs crawled out from pulp tissues (X 100); b: third passage hDPCs were spread all over dish (X 100); c: hDPCs were positive for

STRO-1 (40.12%); d: after 7 days of induction of mineralization, hDPCs were positive by ALP staining. hDPCs: human dental pulp cells; STRO-

1: stromal cell antigen-1; ALP: alkaline phosphatase
Figure 1  Culture of hDPCs in vitro
B A CFREANE MRS IR S e

a: normal culture of cells for 8 h (control) (x 200);
b: ODG culture for 2 h (x 200); ¢: ODG culture for
4 h (x 200); d: ODG culture for 8 h (x 200). With
increasing of OGD treatment time, number of dead
cells increased. hDPCs: human dental pulp cells;
OGD: oxygen-glucose deprivation

Figure 2 Morphological changes in hDPCs

after different OGD culture times
B2 SEURRF AN [ I ) T o A T

100
"
—~80F
I3
% *: compared with OGD 0 h group, P<<0.05; hDPCs: human
é 6or dental pulp cells; OGD: oxygen-glucose deprivation
2 *
E 40l Figure 3 Detection of survival rate of hDPCs after
E different OGD culture times
20 & J — N 5 y
3 SRR ZF AN IR ] hDPCs 41 77 175 2 A
0 1 1 1
0 2 4 8

OGD culture time/h

PN B TR 0 38 S 443 F mRINA 254 BH 5 3840111 - sXBP1 2.4 Western blot 2 &

(1=7.441) ATF4(1=6.953) .chop(1=7.989) /) mRNA OGD 4t ¥ 4 h J5 ,hDPCs p-perk (1=13.681) il p-
AXT IR I (P<0.05) (K 4), elF2a(1=42.907) & H/K V- (P<0.05) (K5) .
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control OGD 4 h

*: compared with the control group, P<<0.05. sXBP1: spliced X-

o5k ; control
BOGD 4h box binding protein 1; ATF4: activating transcription factor 4;
207 - chop: C/EBP homologous protein; OGD: oxygen-glucose deprivation
i Figure 4 mRNA expression of endoplasmic reticulum
i stress markers detected by qRT-PCR 4 h after OGD culture

L Bl 4 qRT-PCR Kl OGD 1% 3% 4 h J5 hDPCs P J5 ¥ Jif
WS 545 F mRNA &1k

control *
2 1orp BOGD 4 h
=]
2 8
o
g
6
£
=0
2 .
0
p-perk p-elF2a

Expressions of p-perk and p-elF2a increased in the OGD 4 h group compared with the control group. *: compared with the control group,

P <0.05; p-perk: phospho-PKR like ER kinase; p-elF2a: phospho-eukaryotic initiation factor; OGD: oxygen-glucose deprivation; ERS: endo-

plasmic reticulum stress

Figure 5 Western blot for protein expression of ERS makers 4 h after OGD culture
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