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Abstract. Objective
( FA) on oxygen — glucose deprivation( OGD) induced injury of rat adre—

To investigate the protective effect of ferulic acid

nal pheochromocytoma ( PC12) cells by regulating hypoxia inducible fac—
tor — 1o ( HIF — 1) . Methods (1) PCI2 cells were divided into three
groups: normal group model group and experimental group. The normal

group did not do any treatment. The model group used the mixed gas
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method (94% N, +5% CO, +1% O,) to establish the OGD model. The experimental group was given different con—
centrations (2.5 5.0 10 20 40 80 wmol * L™') of FA at the same time as OGD injury cells were collected after
OGD for 12 h. The cell viability was detected by MTS method and the low medium and high concentration groups( 5
10 20 wmol * L") of FA were screened out. (2) Construction of HIF — 1o over expression plasmid using lipofection
technology the experiment was divided into 4 groups: normal group model group FA concentration — M group
HIF - 1 over expression + FA concentration — M group. The cell viability of HIF — 1o over expressing plasmid was
detected by MTS assay and the expression of HIF — 1o and BNIP3( belonging to Bel —2 protein superfamil) protein was
detected by immunoblotting. Results (1) The cell viability of normal group model group and six concentrations experi—
mental groups were ( 100.00 + 4.67) % (63.30 £ 8.35)% (67.38 +6.63)% (74.77 +7.61) %
(81.50 £7.33) % (85.40 £5.62) % (66.12 +3.62) % and (52.38 +3.82) %; comparing between model
group and control group or experimental groups and model group the difference was significant ( all P <0.01). (2)
The survival rates of control group model group FA concentration — M group HIF - 1 over expression + FA concen—
tration — M group were ( 100.00 £5.91) % (68.03 +4.18)% (77.13 £6.12)% and (56.58 +5.71) %;
comparing between control group and model group or FA concentration — M group and model group the difference was
significant ( P <0.05) ; comparing between HIF — 1o over expression + FA concentration — M group and FA concentra—
tion — M group the difference was significant ( all P <0.05) . The relative expression levels of HIF — 1o in these four
groups were 1.00 +0.12 1.57 +0.12 1.24 +0.19 and 1.62 +0.11. The relative expression levels of BNIP3
protein were 1.00 £0.22 4.39 £0.69 1.59 £0.31 and 2.33 +0. 31. Comparing between control group and model
group or FA concentration — M group and model group the levels of HIF — 1o and BNIP3 were lower the difference
was significant ( P < 0.05) . Comparing between HIF — 1o over expression + FA concentration — M group and FA
concentration — M group HIF — la protein level was increased the difference was significant ( P < 0.05) .
Conclusion Over expression of HIF — 1a can cause cell damage and FA can protect PC12 cells from injury induced
by OGD. The mechanism of action is through inhibition of HIF —1a/BNIP3 pathway.

Key words: hypoxia inducible factor — 1«; ferulic acid; oxygen — glucose deprivation; cell injury

( FA) N \ IgG. PCR
"o FA o
N } 0 ( HIF) Olympus
; Thermo ;
PCR( RT - PCR) Roche
- BNIP3 Bel -2 °
“BH3 - only” . FA 2
( OGD) PC12 2.1
HIF - 1o/BNIP3 o 8 . 6
PC12 24 h DMEM
1 DMEM ; (2.5
PC12 5.0 10 20 40 80 wmol * L™')  FA o
( ) o (94% N, +5% CO, +
© 98% : 1% 0,) 0OGDI12 h 6
20160929 Solarbio o MTS o
Promega : - la 2.2 MTS .~ 3 FA *

(HIF - la) . HRP .

2585



2586

35 20 2019 10 ( 298 )
o MTS 20 ulL 2 h 20 wmol * L™') FA o 1o
490 nm
( OD) o 1 (FA) ( OGD) PC12
2.3 (% £5)
2.3.1 Table 1 Effects of different concentrations of ferulic acid( FA) on
HIF - 1o the viability of PC12 cells injured by oxygen — glucose deprivation
4 . FA (0CDix =)
HIF - 1« +FA R Concentration Cell viability
Group » n
2.3.2 HIF -1a  BNIP3 (ol - 1.77) (%)
5 Control 0 6 100. 00 +4. 67
2.3 1 Model 0 6 63.30+8.35%*
SPS — PAGE Experimental — A 2.5 6 67.38 £6. 63
Experimental — B 5.0 6 74.77 7. 61%
Experimental — C 10.0 6 81.50 7. 33"
PVDF o o
Experimental — D 20.0 6 85.40 £5. 62*
. Imag] WB .
Experimental — E 40.0 6 66. 12 £3. 62
B — Actin )
Experimental — F 80.0 6 52.38 £3. 82"
° s Model: Oxygen — glucose deprivation; Experimental group: FA; Compared
2.3.3 RT -PCR BNIP3 mRNA . o . w4
with control group P <0.01; Compared with model ™ P <0. 01
N . 2.3.1, o
Trizol RNA. 2 FA  HIF-1q 0GD  PCI2
GeneCopoeia o c¢DNA
RT - PCR BNIP3 mRNA
° HIF -1«
2.4 DAPI ( P<0.01). FA
6
( P<0.01).
> ) HIF - 1o +FA-M  FA
o3 ° (P<0.05 P<0.01) .
. -1
100 ng = mL HIF - 1o HIF - o FA
DAPI HIF - 1« °
6 200 .
3 2 HIF -1a  FA  OGD
SPSS17.0 —la (HIF - 1) (% +5)
xEs ° ; Table 2 Effect of FA on the viability of OGD — injured cells and
SNK -¢ ° the expression of hypoxia inducible factor — 1a( HIF — 1) protein
after transfection of HIF — Lo( x )
Cell viability HIF — 1« /total protein
Group n .
(%) (ngemg™)
1 NN FA Control 6 100. 00 5. 91 1.00 £0. 12
6 5 ~20 Model 6 68.03 £4.18** 1.57 0. 12%*
pmol « L~ FA - M 6  77.13x6.12" 1.24 £0. 19%
( P<0.01); 40~80 HIF -1q +FA-M 6 56.58 +5. 714 1.62+£0.11%
MmOI <L Compared with control group ** P < 0.01; Compared with model group
( P<0.01), 3 (510 #P <0.05; Compared with FA =M group *P <0.05 P <0.01



Chin J Clin Pharmacol

Vol. 35 No. 20 October 2019( Serial No. 298)

3 FA 0GD BNIP3 ( Bel -2 3 FA BNIP3
) mRNA  BNIP3 (x%5) HIF — 1o BNIP3
Table 3  Effect of FA on BNIP3( belonging to Bel -2 protein su—

perfamil) mRNA and BNIP3 protein levels in OGD — injured cells ( P<0.01) . HIF - 1o BNIP3
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Figure 1  Morphological changes of cells in each group under fluorescence microscope ( x200)
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