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Effects of Plumbagin on Proliferation, Apoptosis, Invasion and Expression of HIF-1a in Hepatocellular
HepG2 Cells Under Hypoxia Condition
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ABSTRACT: OBJECTIVE To investigate the effects of plumbagin on proliferation, apoptosis, invasion and expression of
hypoxia induced factor 1a(HIF-1a) as well as its target genes in HepG2 cells under hypoxia condition. METHODS Cobalt
chloride(CoCl2) was used to induce a chemical hypoxia condition for HepG2 cells. Under this hypoxia condition, HepG2 cells
were treated with plumbagin at 2, 4, 8 pmol-L~! for 24 h respectively. The proliferation of HepG2 cells were measured by MTT
and plate clone formation assay. The apoptotic of HepG2 cells were detected by flow cytometry to detect labeled Annexin V/PI.
Transwell experiment was conducted to analyze the invasion ability of HepG2 cells after plumbagin treatment. qRT-PCR were
used to detect the transcription level of its coding gene, HIF-1A. Western blotting analysis was further used to detect the protein
expression level of HIF-1a and its downstream target genes such as c-Myc, VEGFA, MMP9 and TWISTI in cells. RESULTS
The concentration of CoClz were optimized to 150 pmol-L~! without interference with cell proliferation and the expression level
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of HIF-1a was significantly increased(P<0.01), indicating successfully establishment of the hypoxia model by CoCl: treatment.
Compared to the normoxia control group, MTT and plate clone formation assay results showed that proliferation of HepG2 cells
was significantly inhibited by treatment with different concentration of plumbagin(P<0.05 or P<0.01). In addition, Transwell
experiment result showed that the invasion ability of HepG2 cells was also decreased by plumbagin(P<0.05 or P<0.01). Flow
cytometry results indicated that plumbagin could significantly induce the apoptosis of HepG2 cells(P<0.05 or P<0.01). The
results of Western blotting and qRT-PCR showed that plumbagin could significantly down-regulate the expression levels of
HIF-1a protein and HIF-1A mRNA(P<0.05 or P<0.01). Western blotting analysis results further showed that the protein expression
levels of HIF-1a and its downstream genes c-Myc, VEGFA, MMP9 and TWISTI were significantly down-regulated(P<0.05 or
P<0.01). CONCLUSION The optimal modeling concentration of CoClz is measured as 150 pmol-L~'. Under hypoxia
conditions, plumbagin can also significantly inhibit the proliferation and invasion of HepG2 cells. The apoptosis-inducing ability
of plumbagin is also strong under hypoxia condition, which may be related to the significantly down-regulated expression of
HIF-1a and its target genes.
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Fig. 1 Effects of CoCl: treatment on HepG2 cell proliferation and expression of HIF-1a
A-MTT results(n=5); B—Western blotting analysis of HIF-la expression; C—Gray value statistical analysis of HIF-la (X *s, n=3); compared with

0 pmol-L™! CoCl,, VP<0.05, 2P<0.01.
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Fig.2 Effects of plumbagin on proliferation of HepG2 cells under hypoxia condition( X * s , n=6)

A-MTT results; B—colony formation results; C—statistical analysis of clonal formation ability of HepG2 cells; compared with hypoxia model group,

NP<0.05, PP<0.01.
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Fig. 3 Effect of plumbagin on apoptosis of HepG2 cells under hypoxia condition(n=3)
A-normoxia control group; B-hypoxia model group; C—2 pmol-L™! plumbagin group; D—4 pmol-L~!' plumbagin group; E-8 umol-L~!' plumbagin group;
F-statistical analysis chart of apoptosis rate; compared with hypoxia model group, VP<0.05, 2P<0.01.

R @ﬂ;‘}?"'w N @ _,‘Q';fi ""Xl
‘%: a ‘_a‘w . Q a‘ 3
5y ’ﬁ‘ > iaﬁ; 1 7 T ¢
i R A 5»7.. td o
-’?tr e
w ﬁiﬁﬁﬁéﬁ

e :,g* “ '?‘ :
ﬁ\i &:'*\w"» -:-.a.% ) Rt )
2 umol-L'HAESHIRA 4 umol L HZE#@E?E 8 umol L'HiE
4 EILSEASE LS T HepG2 &2 B (X ts, n= 3)
S A, DP<0.05, 2P<0.01,
Fig. 4 Effect of plumbagin on the invasionability of HepG2 cells under hypoxia condition(x £ s, n=3)
Compared with hypoxia model group, VP<0.05, »P<0.01.
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Fig .5 Effect of plumbagin on expression of HIF-1A mRNA transcription and HIF-1a expression in HepG2 cells under hypoxia

condition (n=3)

A-HIF-1o. Western blotting analysis; B—gray value statistical of HIF-1o; C-HIF-1A mRNA qRT-PCR detection result; compared with hypoxia model

group, VP<0.05, 2P<0.01.
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Fig. 6 Effect of plumbagin on expression of HIF-1a target

genes under hypoxia condition(n=3)
Compared with nomoxia control group, "P<0.01; compared with hypoxia
model group, ?P<0.05, ¥P<0.01.

4 it

BRI 2 2 B PN 3k A A IR
XTI AR A B | IR g | AL R T A e
S HA EES, R e e 40 A A% 1Y) E R
Rz, Ry T IE N AR AEIAEE , R 20 nT
1o AR T RO R iR — AR GGE L P LA
PRUFAR AT AL L s K SF 35502, iy T HIF-1

-1794 - Chin J Mod Appl Pharm, 2022 July, Vol.39 No.14

PTG S HIF-10 768 S0 Tz R-E AR R
Gk, WmJks }HPLIB WA 1 S i MY
HIF-1, MZESEAEFAT, MR Y1t h
SRAWAE, BAHEERMRE. BBk, X5
HIF-lo A #H VRN, el 7, #ar R oM
RIS iR 40 HIF-1a B4 s DL N0k
EE GOE A, LDELTL /b v wra A% 0 LI 922 LU NN E |
B A A B A BB AR . R LA 4
i 55 S5 A PN 4R I R S T L) B R s S A T R
B () AT 1, AR PR T 0l A S AR
MR H T H L ML CoCL Mt £ M5 Sk
AT BEHADRR R B, ATHE R RS N 4 RR 4
HIF-lo., HIF-20 25 FfaENE, ﬁfﬁ&ﬁ%ﬁﬁ%@, IR i
Dy AR Tz AA AT IS) B HGE A AN R
B4 B 98 LN CoCly BB ANl 3Z PEASIRIUY, PR it
T BEXF CoCly B A& A HEA 70 BE A o AN SEEE DA
A0 kR HepG2 ABFFE X4, SEHRS5 A R
CoCl, VEFHHM E <150 umol- L' i}, HepG2 MG
PR Z B B2 [FRANHEp) HIF-1a I #RA
IR 2 R T B IR, SRR AR S AT R
SISO B X T 20 I EL A T A A,
PR, WA SR A 2y
M A A T oA U A, SR
e 2 Fh SR AT R W R R RIS, AEw
AT, AR AT I IE 45 5 BOR A PHER
AL T S A . MR R 2R S
FEFIIM A A B 1920 BRARSAE TS, AT SE R
7 AL FHBR AT S 35 30 o R A M o . (R 2B LA L
VR T, R AAE MR IR RE AR R A 4T
JHEE TG . HIF-1o XFHH@ENRZZSHERBEA L
R S, WFgEAE Y HIF-1a 7R siRNA T FEiAZ
Ja, HEMRZEZESHEREEE ) B E TR, fEAE
FHERA RS , HepG2 ZHfL PN HIF-1a 8 1R IA7KF-

Hh LA 2
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WET M, PR B ST B0 s v vl aE
5F HIF-1a 5,

HIF-1a AEGRESAETT By 8 5% R 45 ]
+, AR AR A PR R L, S 5 R
W AR, R385 M AR LA K b e R) B A A
ZA RO BRI, IR A0 N B
HIF-1a-c-Mye {57 54l T Rl i DNA &5 S
ek, ERUANMEN DNA $i5 . SR AT E MR
Ji g SRR B T — 2D AR I RAEAS ARG & B
2N HIF-10. Survivin LA N VEGF 13k &
WESTRESAY, FH5REMES. WEs
TR BE L RO RS KO ARG, TWIST J2&
iR e B aok A v ) OGBS IR -, A IFRER
i HIF-1o 7] L E3EE5 AT TWIST 2T )5 oh
BRI AR ARSI TT A, DA i LA SR 3RaA 7
BUEASRMT, HIF-1a A] U0 360 4R il 9
SRR B, IR LA RN g (= 2815 (Rt
UE— 52D T HIF-1a R SRR A K2R 1L .
oEas R, HepG2 AN AN c-Myc, VEGFA ,
TWIST, MMP9 % T4 YA AN FREE K55
T, PR AAEPHER AT R A I EIE R, 5
HIF-lo SOH AR A P EA —E R,

ZE LRTIR , AR CoCla Ak 22 Sk i 2l
S T RS HepG2 ANME BB, FHIESE T H
AETHERAE B S5 1F T % HepG2 a4 sE . 42
FT PR BEPOMIE . BEE— L5 R
I HIF-1o0 S HT 00 B R ) 2R IR AR 28 4L,
F AL HER A I R B g R 2 2%
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