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translation initiation factor 2a ( elF2a)  activating transcription factor 4 ( ATF4)  C/EBP-homologous protein
( CHOP) tribbles homolog 3 ( TRIB3) inositol-requiring enzyme 1 ( IRE1) spliced X-box binding proteinl-S
( XBP1-S) non-spliced X-box binding protein 1-U ( XBP1-U) and activating transcription factor 6 ( ATF6) ; An-
nexin V-PE/7-AAD double staining was used to detect the apoptosis rate of cells in each group; The changes in the
cell proliferation ability were determined by the cell counting kit-8 assay; The relative contents of alanine amin—
otransferase ( ALT) aspartate aminotransferase ( AST) alkaline phosphatase ( AKP) total bilirubin ( TBIL) and
indirect bilirubin( IBIL) in the supernatant of cell culture were detected by kits. Results At the protein level
RFP induced the protein expression of MANF GRP78 p-elF2a ATF4 and ATF6; at the gene level RFP in-
duced the gene expression of MANF and UPR—related genes GRP78 PERK elF2a ATF4 CHOP and TRIB3 in
HepG2 cells. After MANF knockdown the protein expression levels of GRP78 p-PERK p-elF2a ATF4 ATF6
and the genes expression levels of UPR—elated genes mentioned above were further up—regulated ( P <0.05) . Mo-
reover it was also found that after MANF knockdown the rate of apoptosis increased ( P <0.01) the cell prolif-
eration ability decreased ( P <0.01) and the levels of cell injury markers ALT AST AKP TBIL and IBIL in the
supernatant of cell culture increased ( P <0.05) . Conclusion RFP activates the UPR  which is further enhanced
by MANF knockdown and cell injury is aggravated indicating that MANF may play a protective role in RFP-in—
duced HepG2 cell injury by regulating the UPR.

Key words mesencephalic astrocyte-derived neurotrophic factor; rifampicin; endoplasmic reticulum stress; cell

injury; mechanism



* 1550 -

Acta Universitatis Medicinalis Anhui 2021 Oct; 56( 10)

( human dental pulp mesenchymal stromal cells

hDPSCs) . . .
hDPSCs
1
1.1 ( MCE )
( fetal bovine serum FBS) ( Gibco
) ; DMEM ( Hylcone ) ; Countstar
( )
JIT900 ( Thermo )
( DMI3000B Leica ) ; EIx808U
BCIP/NBT (
) ( Sigma )
Bio-oss ( Geistlich ) ( Hita—
chi S4800 ) o
1.2 100 pl
DMSO 10 mmol /L 0.22 pm
-20 C 0
1.3 10
2.25~2.75 kg 90 ~ 120 d.
( : L1.SC20190122)
1.4 hDPSCs
3
18 ~35(23.4 +5.10) o
PBS
I mm x1 mm x0.5 mm 6
3~5 o
37 C.5% CO,
60% 0.25%
1.5 hDPSCs
o 2 5 1 x10°
o 4 °C 1000 r/min 5 min
PBS 1 o 100 wl PBS
CD34. CD45.
CDh44.CD73 1 4
C 30 min. PBS 2

o

1.6 CCK-8 3

396 3x10°/
(0.1.1.5.10.50
wmol /L) 5 o 37 C5%
Co, 24 h o 1.
2.3 CCK-8
450 nm ( optical density OD) .
GraphPad Prism 6 o
1.7
1.7.1 ( alkaline phosphatase ALP)
:10 pmol/L
50 mg/L C 10 mmol/L B- o
3 5x10°/ 396
5
( OIM) (0.1.1.5.10.50 pmol/
L) 24 h 3d
1.4.7
1.7.2 ALP 5
pmol /L o 3
DMEM ; ;
5 wmol/L o
3 5x10°/ 6
2 24 h 3
3d 14 d. ALP
1.7.3 3 ALP o
5x10°/ 2
24 h 3 3d 21
d: 4% 30 min;
PBS 30 min.
1.8 Realtime PCR 3 6
5x10°/ 2 7d TRIzol
RNA
Prime-Script'" RT Master Mix cD-
NA. cDNA B-actin PCR
1.
1 Real-time PCR
(53
OCN F: CCAGGCGCTACCTGTATCAATGG
R: GCCGATGTGGTCAGCCAACTC
RUNX2 F: CGCCACCACTCACTACCACAC
R: TGGATTTAATAGCGTGCTGCC
B-actin F: CTCCATCCTGGCCTCGCTGT

R: GCTGTCACCTTCACCGTTCC




Acta Universitatis Medicinalis Anhui 2021 Oct; 56( 10)

* 1551 -

1.9
1.9.1 hDPSCs 3
hDPSCs 1 x10°/ml
50 ml 2 h
24 DMEM 5
pmol /L
3d o
1.9.2 PBS 2
2.5% 2 h PBS
3 20 min; 50% .
60% <70% +80% <90%
20 min; 100%
v 2 20 mino.
1.9.3 3%
(1 ml/kg)
8 mm
; 4 N N
hDPSCs <5 mol/L
hDPSCs o
o 3d
1.9.4 MicroCT 4.8
2 mm Micro-CT o
500 mA 80 kv
BV/
TV GraphPad Prism 6 o
1.10 SPSS 22.0

P <0.05 o

2
2.1 hDPSCs 5d
12 d 60% o
hDPSCs (
1) hDPSCs
CD44(93.98%) .CD73(97.47%) ;
CD34(0.01%) .CD45(0.00%) »
( 2
1
A: x40 B: x 100
2.2 hDPSCs CCK-8
0.1 ~10 pmol/L hDPSCs
48 h 5 wmol/L
hDPSCs
(F=14.640 P<0.001) 72 h
(F=33.843 P<0.001) .
50 mol/L hDPSCs
( 3,
2.3
2.3.1 ALP ALP
1.4.7 d ALP o 4d
5 pmol/L ALP

(F=310.121 P<0.001);7d OD
(F =404.063 P < 0.001)

( 4
2.3.2 21 d



* 1552 Acta Universitatis Medicinalis Anhui 2021 Oct; 56( 10)

5 mol/L
( 5
3 CCKS8
0 pmol /L S FFR P <0.001
4 ALP
0 pmol/L CFFR P <0.001
5
A ;. B: C
2.3.3 ALP 14 d
5 wmol/L
5 pmol/L
( 6)o
2.4 Realtime PCR 7 d

pmol /L hDPSCs OCN

mRNA
(F =25.747 P =0.005); RUNX2 mRNA
(F=
46.791 P=0.002) ( 7).
6 ALP x 100
A ; B: C
7 hDPSCs mRNA
A: Runx2; B: OCN; :" P <0.05;
#P<0.05
2.5
hDPSCs 3d
( 8-
8 hDPSCs/Bio — oss x6 130
2.6 4 8 mm 4
( 9-
2.7 Micro-CT 4
hDPSCs 5 pmol/
L hDPSCs
(F=94.389 P<0.01); 8



Acta Universitatis Medicinalis Anhui 2021 Oct; 56( 10) * 1553
9
A: B oG D
5 pmol/L hDPSCs a
hDPSCs
(F=38.139 P<0.01) o
( 10) o
hDPSCs
hDPSCs .
CD34.CD45.CD44 . CD73
o CCK-8
(0.1.1.5.10.50 wmol/L)  hDPSCs
5 pmol/L hDPSCs
(P<
0.001) ; ALP
10 (BV/TV) ALP 5 mol/L
hDPSCs L% 20,01 (P <0.001);
5 wmol/L
ALP 5 pmol/L o
Real-time PCR 5 pmol/L RUNX2
OCN  mRNA o
5 pmol/L
hDPSCs
o 5 wmol/L hDPSCs  Bio-
0ss o 4.8
o 5 pmol/L
T hDPSCs
N N o Bio-ess
- hDPSCs . N hDPSCs
5 pmol/L hDPSCs



* 1554 - Acta Universitatis Medicinalis Anhui 2021 Oct; 56( 10)

Bone regeneration in mandibular fractures after the application of
autologous mesenchymal stem cells a randomized clinical trial

J . Dent Traumatol 2017 33(1): 38 —44.
7  Bartold P M Gronthos S Ivanovski S et al. Tissue engineered
periodontal products J . J Periodontal Res 2016 51(1): 1 -

1 Chen FM Gao L N Tian B M et al. Treatment of periodontal 15.
intrabony defects using autologous periodontal ligament stem cells: 8 .
a randomized clinical trial J . Stem Cell Res Ther 2016 7: 33. J . 2020 55(10) : 1545 -9.
2 . 9 LeeW WooER LeeD G. Effect of apigenin isolated from Aster
J . yomena against Candida albicans: apigenin-riggered apoptotic
2019 54(10): 1551 -6. pathway regulated by mitochondrial calcium signaling J . J Eth—
3 Salehi B Venditti A Sharifi-Rad M et al. The therapeutic po— nopharmacol 2019 231: 19 -28.
tential of apigenin J . Int J Mol Sci 2019 20(6) : 1305. 10 Lee H Woo ER Lee D G. Apigenin induces cell shrinkage in
4 . Candida albicans by membrane perturbation J . FEMS Yeast
MC3T3¥1 N I Res 2018 doi: 10. 1093 /femsyr/foy003.
2016 34(2): 109 -12. 11 Wang D Yang Y Zou X et al. Antioxidant apigenin relieves
5  Collart-Dutilleul P'Y Secret E Panayotov I et al. Adhesion and age-related muscle atrophy by inhibiting oxidative stress and hyper—
proliferation of human mesenchymal stem cells from dental pulp on active mitophagy and apoptosis in skeletal muscle of mice J . J
porous silicon scaffolds J . ACS Appl Mater Interfaces 2014 6 Gerontol A Biol Sci Med Sci 2020 75( 11) : 2081 -8.
(3): 1719 -28.

6  Castillo-Cardiel G LopezEchaury A C Saucedo-Ortiz J A et al.

The effect of apigenin on the proliferation and osteogenic differentiation

of human dental pulp mesenchymal stromal cells
Wang Qingin Xu Yan Hu Shaoguang et al
( Dept of Periodontology Stomatological College of Anhui Medical University
Key Lab of Oral Disease Research of Anhui Province Hefei 230032)

Abstract Objective To explore the effect of apigenin on the proliferation and osteogenic differentiation of human
dental pulp mesenchymal stromal cells ( hDPSCs) . Methods CCK-8 method was used to detect the effect of differ—
ent concentrations of apigenin on the proliferation of hDPSCs; Alkaline phosphatase activity detection alkaline
phosphatase staining ( ALP) and alizarin red staining were used to observe the effect of apigenin on the mineraliza—
tion ability of hDPSCs; Real-time PCR was used to detect the expression of genes related to osteogenic differentiation
of hDPSCs under the influence of apigenin. A rabbit skull defect model (4 round defects with a diameter of 8 mm)
was constructed and divided into four groups: blank group bone meal group normal cultured hDPSCs composite
bone meal group and 5 wmol/L apigenin cultured hDPSCs composite bone meal group. The specimens were taken
4 and 8 weeks after the operation and the bone volume fraction was measured by Micro-CT. Results CCK-8
showed that 5 pmol/L apigenin had the best effect on the proliferation of hDPSCs; In the 5 pwmol/L apigenin group
the results of alizarin red staining showed a significant increase in the number of calcium nodules and a significant
increase in alkaline phosphatase activity ( P <0. 001) ; PCR results showed that the expression of RUNX2 and OCN
was up-regulated in the 5 wmol/L apigenin group. Micro-CT showed that the hDPSCs compound bone meal group
cultured with 5 pmol/L apigenin had more new bone formation than the normal cultured hDPSCs compound bone
meal group at 4 and 8 weeks the effect of the blank group and bone meal to form bone was not obvious. Conclusion

Apigenin can promote the proliferation and osteogenic differentiation of hDPSCs providing new ideas for the clin—
ical treatment of periodontal bone defects.
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