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Effect of Compound Phyllanthus urinaria I (CPU II ) on Proliferation,
Apoptosis and Autophagy of Hepatocellular Carcinoma Huh7 Cells

DU Xin-yun, LI Chang-qing”, CHEN Bing, LI Xiao-hui
(Institute of Tropical Medicine, School of Chinese Materia Medica, Guangzhou University of
Chinese Medicine, Guangzhou 510405, China)

[ Abstract | Objective: To observe the effect and investigate the mechanism of compound Phyllanthus
urinaria I (CPU I ) on proliferation, apoptosis and autophagy of human hepatoma cell line Huh7. Method :
Huh7 cells were cultured in vitro and divided into blank control group, high-dose CPU Il group (40 g-L™"), low-
dose CPU 1 group (20 g-L™"), and 5-FU group (0.04 g-L~'). Methye thiazolye telrazlium ( MTT) assay was
used to detect the inhibitory effect of CPU II on proliferation of human hepatoma Huh7 cells. The apoptosis rate
was observed by Annexin V-FITC/PI flow cytometry; the changes of autophagosomes in each group were observed
by monodansylcadaverin ( MDC) staining; Real-time fluorescence quantitative polymerase chain reaction ( Real-
time PCR) was used to detect the mRNA expression of phosphatidylinositol 3-kinase ( PI3K) , Serine-threonine
protein kinase 2 ( Akt2), B-cell lympoma-2 (Bcl-2) and Microtubule-associated protein 1 light chian 3 (LC3 I )
and Western blot was used to detect the protein expression of Akt2 and LC3 [[. Result; CPU I (40, 20 g-L ")
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significantly inhibited the hepatoma cell line Huh7 and induced apoptosis, with an apoptosis rate of 51. 72% and
19.74% respectively, significantly higher than that of control group (P <0.01). After MDC staining, it was
observed that a large number of fluorescent particles were distributed in the cytoplasm and nucleus of liver cancer
cells under the effect of CPU II. As compared with blank control group, the mRNA expression levels of PI3K,
Akt2, and Bel-2 were decreased significantly while the mRNA expression of LC3 Il was increased significantly in
CPU II high-and low-dose groups (P <0.01); the protein expression of Akt was significantly decreased while
protein expression of LC3 Il was significantly increased in CPU II high-dose and low-dose groups (P <0.05, P <
0.01). Conclusion: CPU Il had obvious inhibitory effect on the proliferation of hepatoma cell line Huh7, and the

mechanism may be related to inhibiting the activation of PI3K/Akt signaling pathway to induce apoptosis and

autophagy.
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XERF 96 A 3B I6 97 F B H 2k . B IR mE L
3-Uh G/ P B (PIBK/Akt) J2& )12 AR 7E T 41 Mg
P B S, ECAE Y bR 2 e 2 B A 44 e O
T AR R 20 B O T BORN B B8 K A 2 i e 4 A
MR R rh B R R AERY . EETR K
B, PI3K/ Akt 2 21 i [ 1 S 750 54 £ 5o g Ly
A 900 S 200 B P T A B T A S BT
J¢ & ] 38 o 7 ] PI3K/Akt/mTOR {5 5 i #% 5 5
T B NI Ishikawa 41 9 & A8 A Wi, DA 1T & 44 B0
FHAVER

2 i F A R R A T 2 — R A i
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YA HWERE FE TS A B R LR AE B IR A R
A A IR UL, 5 A0 R BE A0 O Tk [ A
e AR RIFT F W A0 L R T R
RERBAEBRVNERZ, A8 5Y RN,
5-F K W BE (5-FU) Bk & 3% Z 0 /E H T 1 9 40 Mg
SMMC-7721 ®[ F ¥ 5t 98 1= KL I B ik B2 41 Jig 983 -2
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FEBE A L IR 04 PR AL 32 22 o 2
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1 #F#
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A BRI TO2 40 A b i AT BT A S m R iR R
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R R A 2o B 2R N R R B SR, R R
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Il HITT ] DMEM 15 5% W e i Bl i 75 W& B2 o G 4F 1
i, DMEM = 0l 85 5 5, 35 55 % & (Gibeo 24 )L 4t 5
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PR &), it 5 FA1617003 ) ; & Mk % ( MTT, Amresco
O F) AT 38085959 ) 5 BLPHAR I e (MDC) 5] &
(Sloarbio 22 &l , #t 5 G0170) ; Annexin V-FITC/flt 1k
PIIE (PT) 41 i ] T2 4G 0 il 550 & (DL 1A= 9 8 W), 3t
5 BB150101 ) ; SYBR GREEN ¢PCR Super Mix,
RNA 2 Bk ) & (Invitrogen 2% &), 4t 5 73 5l
C11733046,10296-028 ) ; LC3 II , PI3K, Akt2, Bel-2,
i -3 - B i 2 B (GAPDH) 51 ¥ i A= T/ %) T
Fe( L) By AR A Rl G (R 1) A LC3 1L &
SEREBUIA (CST 24 H] %5 3868S) s bt N £ i b E
LA 2 (Ak2) 4 {& ( Omnimabs 2% @], it 5
OM285019) ; HRP #5ic i) GAPDH — 4t (BTN BF =7}
F AT LS AB-P-ROOT) 5 20 i 1 gk G €0 A6z I 3 5]
&5 (Solarbio 24 &, It 5 GO170)

#1 PCREUFEINRF=HUKE
Table 1 PCR primer sequence and product length

519 Sl (5'3") K EE/bp

LC3-T1 3 CGACTTATTCGAGAGCAGCA 233
Tz ACCTCTGAGATTGGTGTGGA

PI3K % AAAGGCGGCTTGAAAGGT 163
F i GACGATCTCCAATTCCCAAA

Ak2 E 3% TGCGGAAGGAAGTCATCATTG 181
F i CGGGACAGGTGGAAGAACAG

Bel-2 3% TCATGTGTGTGGAGAGCGTC 117
T AGCCTCCGTTATCCTGGATC

GAPDH 3% GGGAAACTGTGGCGTGAT 299

N GAGTGGGTGTCGCTGTTGA

1.3 {Y#% Mini-PROTEAN Tetra 7 3 B B 3Kk {Y &%
% R0 (L E Bio-Rad A7) 5 SW-CJ-2D Y T
TEG (IR A i 2 BR A W) 5 Galaxy 1708 7 — 4
et 35 7748 (B R SEASFE 20 7] ) 5 CK40-F200 7Y 5] 5
AU (L A BT AL A A BRA | ) 5 E1x808 7Y fif
FRAYL (2% [ Bio-Tek 2% 7)) ; ABI7500 %I %% 5% PCR {X
(3£ ABL A7) ;Simon A [ 4t 2 B 75 (Western
blot) /3 #7148 ( & & Protein Simple /3 7 ) ; FACSCalibur
T8 3 40 A (36 BD 24 R ) s XDY-2 7 {51 26 e
WA (N B B 2SR A IR A ) .
2 FHik
2.1 4ijEkEF AJFE Huh? 41088 5 L& 1%
- R R, 10% 54 7% 1 DMEM B 2520 h & T
37 CHFMIRIE 5% CO, MR FRF R %, MR 2 d #
LW, FR AL B 90% B, 4% 1:2 & 4%, 15 3 1U)R
- 50 -

T B0 K A i AT S

2.2 Huh7 20812 B ik B2 (1C,) e LR
Huh7 41 LE B 5 x 107 4~/mL, $%2F0 F 96 LA,
100 pL/fL, 55 3% 24 h, 4350 A 125,62.5,31.25,
15.6,7.8,3.9 g- L' F & )7 11 5,100 pL/AL,
THE 6 N AL, HiFF 48 h, 3% Lig, R MTT [t
A I, 78 BEAR A B B 490 nm f) ok 1K 0 5E WO
JE AL THE A0 N R S ) A S A R = (AL -
Ay )/ Ay X 100% , 5 H] Logit ¥ Il 5 Huh7 4
M 1Cs"

2.3 Huh7 40 M3 FE A0 240 AL AR S B 35 TR 2. 2
i, 53R 24 b, B RESHA T TFERE T 15
AR T Wk (40,20 g - LTY) 4l R 5-FU
(0.04 g- L") 4, 5411 6 DAL, 5535 24,48 h, g
7 B3, A MTT £ 4 b, 76 B A 46 490 nm
WK A, B RS J7 15 X 200 b 184 5 1) 52 1)
2.4 Huh7 0 TR ANRE IR A S R 2
[ 2.3 3, 25 20 1% 3 AN AL, N2y 48 h, 5 b, 0
M2k 2% vhowie (PBS) I R 40 ML 2 Wk, WA g i,
Annexin V binding buffer 200 pL B E4ifd, T 4010
E W F i A Annexin V-FITC F1 PI 4% 10 p,L,}Eﬁj\‘]ﬁ';
S JE E R R ) M 15 min, fil A Annexin V binding
buffer 300 L, - 3t = 40 M A I H 3 124, 45
g, 72 g IR, WL 1 40 i ( Annexin V FITC ™/
PL") ; ZE F 48R, 1% 40l ( Annexin VFITC ™ /P17 ) ; 45
R, A T i 3 5% 3R B8 4 (Annexin V. FITC ™/
PLY) s A R, FIPAT- 41 (Annexin V FITC "/
PI*)fM]O

2.5 Huh7 M1 A WA SR MDC ki, He
4% Huh7 40 A% 5 x 10* 4~/mL, 7T 6 1L
Marfr,2 mL/HL, 5557 24 h, W5 B, E A A4,
MR ERE 7 5w AR (40,20 g-L7") 410
5-FU(0.04 g-L7") 41, B4 3 MR AL, nzhss s
48 h, W FF b 4% B MDC 2356 5 pE A7 R B4k,
THALWCEE AT, 1 x wash buffer 35 YE 40 M 1 7%, 5
T R AN, PR O 1 x 10° AN/ mL, BN
B 90 wL, il A MDC stain 10 pL, 7840 1R 51 5 35 53
FarPREE Y 45 min, T U0 U N WA (K
JEUESE K 355 nm, BH B IEOE B K 512 nm) If
EiEpiiI

2.6 SZEFYYOELE B PCR K PI3K, Aki2, Bel-2,
LC3T mRNA F£ik ARG FR ol K425 2.5
TG, [v) B 50 B TE R AN I (L02) 2, B2k 3% 48 h,
WG 3E b, Uk AE 4 L, DL trizol vk 4R HC A RNA i FH
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RNase-free ] DNase | 2% HE R4 o 4% f8 300 5% 5 5 g
A&V, BRI RNA 1wl fE b 38 55 S 4
M & % cDNA B LLIE R REA , #5220 WL /4 2 44 3R
47 PCR & o W .50 C 2 min, 95 C
2 min,95 C 15 5,60 °C 32 5,40 MG, G FEA
3A4ES,EE 3R, LI GAPDH F N2, /0 #rd HE
Mgk, i3 R A AAC,, DL 27 78 mRNA A Xf
£k,

2.7 Western blot 5] LC3 11 , Akt2 F& 1 Fik 4
X o 2251 2.6 T, i 25 15 3% 48 h, WK F
L ICAE M, DL RIPA 2Rk IRESHEA,
BCA 1 I ) & s AT R e i, 4R IR 4%
HEBEN BRI 25 g JEAT R TN M It e BE I
(SDS-PAGE) Hi Jk , I % J] i % 5 #% 7% &= PVDF
b AEEWR T 10% BERE W3 B A1 1 b, 4 50 A —
P LC3 T g BEHTAAR (121 000) , fedit N 2 ik Aki2
HUAR(1:800) ,4 CHEF L ; IA HRP #3109 — 4L
(1:2500) , = iRIFE 1 h; WK BERL S , R ECL %
JCIR YT A2 ROt WY B . THRER G
TR IO B2 43, L g H A 3 IR

2.8 Grilsab B OB T AR B S A SPSS 22.0 4t
T A AT b, B S B DL v s ROR L, 2
MREARIBCR HI LN 3R J7 22 9387, P <0.05 S 22 7

HAGI R
3 #R

3.1 MRERE 7 2% Huh? 400 1C,, f5%mg ot
FEk4& 5 154 Huh7 40fafY 1C,, h 33.5 g+ L 7', 5
25 A L B 25 ) B VR B T v, ik R R A
1055 JiF4g8 Huh7 20 0 30 i 6 8 0 4, 52 4% A
BEMER, L2,

3.2 MRERE 5 IS X Huh7 40 i 3 58 ) 5 i
Hos e, R ERE D7 115 (40,20 g-L71) 4 4E
HT Huh7 Z0ff0 24 h J5 40 M F 45 08 1, 52 T mT UL 48
JiL s I e i EALE IR (P <0.01) ;M2 548 h,

F4 MTHREH NS Huh? BB THHEIE (v £5,0=3)
Table 4 Effect of CPU II on apoptosis of Huh7 cell (x +s,n=3)

Vol. 25 ,No.2
Jan. ,2019
F2 MTZREH I S3 Huh? 405 & KD H) B9 % 0
Table 2 Effect of CPUII on inhibition of Huh7 cell
45 Bt E /g L™ A(xxs,n=6)  MHil%E/ %
HRERET TS 250 0.32 0. 03 71.81
125 0.3 +0.03 72.95
62.5 0.33 £0.02 70. 60
31.3 0.42 £0.07 62. 64
15.6 0.63 £0.13 43.91
7.8 0.98 £0. 08 12.08
3.9 1.09 £0. 09 2.95
2 H - 1.12 £0.05 0. 00

SRR T 5 (20 g- L) 4Lk, nh FEEE 7
15 (40 g- L") £ W2 30 Huh7 40 g 38 58 (P <
0.01), 2HEMESMELR,ILFES3,

®3 MTZHEHR TSI Huh? HEEEMFEM (2 £5,n=6)

Table 3  Effect of CPU 1I on proliferation of Huh7 cell (x + s,
n=6)

JFL“»E»‘ I

ikl PRI 24 h 48 h

/gL
25 - 0.91 +0.09 1.23 +0. 19
MrERE 5 20 0.81 0. 06" 0.69 +0. 12"

40 0.30 £0.03"%  0.17 £0.03"?

5-FU 0.04 0.69 £0.06"*  0.68 x0.07"%

WS AR P<0.01; 50 TFERE 7 19 (20 ¢- L") 4
D P <0.01; 50 FRRE 115 (40 g- L™ ) gl &) P <0.01
(F4,6F),

3.3 W RERE HISX Huh7 E T m 525
F4H,5-FU 41 g, iE R Bk & 7115 (40,20 g+ L7") 41
fEHIF Huh7 40 48 h J& 4 i 808 TR 35 B T+ &
(P<0.01); Hrp 50t FER&E IS (20 g- L") 4l b
BN TFERE S (40 g- L) AWM TR B E T
(P<0.01), 2B HESCHR, WKL,

%

2 531 TR /g L FIE TR e 30 R % MR
HTrHRENF LS 20 15.92 £0.98" 3.82+0.86" 19.74 =1.50"
40 47.98 +0.99" 3.74 +0.80" 51.72 £1.79"2
5-FU 0. 04 3.68 0. 62" 4.05 +0.40" 7.73 +1.020%

T2 AR TR R TR R TR 0,

3.4 MRERE I LS X Huh7 4 3 W Y 52
o TG R MDC 5 58 i P, ik A 4 i s T 5

SRR B W AR S A A, TS I 1 A ) AR
oo S P g, T ERE T 5w R0 &R

.51 -
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Ja , RSO ORL 23 A1 T F 8 4 N A 5% 55 R ], B9
MRERE DT IS A A A AR R W T

A B
C D

A ZEEE;B,C M TFERE T 115(20,40 ¢- L") 2H;D.5-FU 41
Bl1 mtTEREH IS huh7 A EEEHZME(MDC, x100)
Fig.1 Effect of CPU Il on autophagosome of Huh7 cell (MDC, x 100)

3.5 mFRERE I 5% Huh7 4 ff PI3K, Aki2,
Bel-2,LC3 I mRNAE AW 5 1F % T 41

102 [%%, Huh7 400 [ WA X6 3L P LC3 T mRNA i
FERE(P <0.01) , Ui B F W 7E 1F 5 JH 40 M b ff
FHYER, AR i IR R R R R, ISR 5,
Hes ek, FERE 15 (20,40 g- L7 ) 4
PI3K, Aki2, Bel-2 mRNA ik B 2 R, LC3 T
mRNA EE B EW M (P <0.01) , $EH N 2R T
11 5 77 3 3o 8 4 PI3K/ Akt {5 538 %, B LC3 11 /1Y
FARFNINH] Bel-2 mRNA 33k, DT A2 34 40 i [ Wt
My AR S AT, LR 6,

£S5 L02 A5 Huh7 44 LC3 1 mRNA FRix
n=3)

Table 5 Effect of CPU II on expression of LC3 I mRNA in L02
cells and Huh7 cells(x +s,n=3)

R (% x5,

215 LC3 T
102 1+0.06
Huh7 41 ity 0.44 £0.00"

.15 102 A4l L") P <0.01,

£6 MTEEH IS Huh7 44 LC3 I ,PI3K,Akt2,Bcl-2 mRNA RiEHEIN (x+s5,n=3)
Table 6 Effect of CPU I on LC3 11 ,PI3K,Akt2,Bcl-2 mRNA expression in Huh7 cells(x +s,n=3)

2H 4 vk /g 1! LC3 1 PI3K Akt2 Bel-2
ZEH - 1.00 £0.05 1.00 +0.05 1.00 £0.08 1.00 +0. 07
HrHRE N 1S 20 1.27 £0. 11 0.77 +0. 08" 0.58 0. 04" 0.50 0. 03"
40 1.77 £0.11"% 0.45 +0.03"% 0.44 +0.03" 0.44 +0.04"
5-FU 0. 04 3.22 0. 13" 1.78 £0. 04" 1.57 £0. 12"% 1.70 +0.25"%

3.6 MFEE I 2% Huh7 400 LC3 1T A1 Aki2
FEERENEN SxpadkE, T FHREFDS
(20,40 g-L™") 41 Ak2 KL P, M FERE Dy
I5(40 ¢ L") LC3NHE P REBEM(P <
0.01), WK 2,%7,

LC3II 14 kDa
Akt2 56 kDa
36 kDa

A ZS A B.5-FU415C,D. MR ERE I 115 (20,40 g- L") 41
B2 &4ALCI,Ak2 EHRARKAK
Fig.2 Electrophoresis of protein expression of LC3 I and Akt2 in

different groups

4 i
JHF 965 2 16 PR 5 DL 1) 2 M g, A (R &2 )
.52 .

e
o~

=

®7 MTEHEH IS Huh7 41 LC3 1, Ak2 E A A RIXM
B (x+s,n=3)

Table 7 Effect of CPU 1I on relative protein expression of LC31I ,
AKt2 in Huh7 cells(x +s,n=3)

AW RREEAL Gy oaros
2 0 0.97 £0.02 0.56 0. 02
WRHRE T TS 20 1.06 £0.02%  0.22 +0.01"
40 1.22+0.02"  0.26 +0.01"
5-FU 0. 04 0.99 £0.08> 0.41 £0.03"%

H S Y P <0.01; 51 FERE T 15 (40 g L7 4l
&> P <0.01,

AR, DA BV IR 2R, PR
SRR R 2 WS WE . T AEE S R W, P
B2 25 %6F P98 (4 367 Mol a2 ' BRI O
S| S A S < R (= £ RS o o
“CEE RS R L AT AR BF ST T Y
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RERE T 5 LA N ER 35S W24, k5
i3 2 I 5 B0 = b LU AR 55k B 24 5 4 LUK T3 4
RN S R B AN L 2R B R T I AR
il RN B 2 T, AT 328 B0 AT AR

ARG K B0, 40 e R O S
DIMI G . 0% B0, W R 28 T 20 M ol 4L LR
AR PR Tk 2 A R IR AT B — M P Rl oy AR R
I B MR T & AR A R L R [T 40 i R S
50 U T, A0 M W R L R WA e N
(Atg) R B P ESE T, R I 2 %K
T2 H LC3 T/ T (Atg-8) 2 [ Wk & 2R B b &
PEEE 1. PI3K/Akt & L mTOR Sy §1L A5 1) 40 i 2 %2
IR R AW ORI Rl SN o o B o211 U 7 AR5 s
A B 3T 45 R PRI e I o 1 9 A1 D I
SR W R A Sl kY BRI, — 7
T, PI3K F 46 16 P RCH R B L™ A4 1945 — {5l PI3P
W, 5 Ak {55 8 45 A b, T B Ak &
W LUET VS AN MR W R AR Y R
LC3- 1 % Atg-7 BI% , SR J5 38 3 Ag-3 FIBE NS ¥k 2 i
i (PE) I Ak i LC3-10 2 BF 5 & B, 40 1 1 kK
SERTLLGE S LC3 T/ 1 M8 Rk, Ho T 3
LC3 4345 TN A3 b, T80 LC3 434 T A Wik
AR, TMEAWIE R SRS, AR EEA
LC3 £ 1E 11 W3 i I b SR 4, T 1 W A S ok 446 it
HI2E N2 RSB RS (Ag8) &AL H W2
B b TN 5 MDC R 45 4, AT B4 T 1 e 4
Horb, BT i MDC Y 0 3k T 56 A0 i
B 93— 07, PI3K/ Akt f5 5 i P il F PIBK
9 AT 5 Ak {5 5 26 (1 PH 25 4 3025 £ 10
5 ARl PIP3 R i34 £ ffi {2 #F T % i 2 11 Bel-2
(B BR AL I Akt {5 5 8 11 800 L AT 5 0 9 1Y
K

ARG o MTT He £ 3k 4 I 8 s it R 3R 2 7
1051 5 AT 58 3 00 40 BT Huh?7 46 0 3% 78, H3d
o F A OE F A0 102 5 98 Huh7 4 i LC3 1
mRNA 215, [ W 7E 1E % 09 BT 40 P ke (R 30 1
H Ry 2> % T AR B9 & 42, PCR, Western blot 6
M2 WoR MR B 7 1 S/E R, P Huh7 40
Mo Akt2 ,PI3K mRNA I Akt2 25 9 &5 F i, LC3
Il mRNA FiZE ([ %3k b4, 8 43 MDC % a3 £ 5
MR ERE 7 15 (20,40 g- L") 4 F JF & Huh?
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