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Effect of Ursolic Compound A from Root of Actinidia chinensis on Proliferation of Cervical Cancer HeLa
Cells CHENG Qi-lai"?, YU Ya-fei', LI Ying-chen', HUANG Zhi-qin>, LIU Ta-si'* (1. Hunan University of
Chinese Medicine, Changsha 410208, China; 2. School of Pharmacy, Gannan Medical University, Ganzhou
341000, China)

[ Abstract | Objective: To investigate the effect of 28, 38, 23-trihydroxy-urs-12-en-28-olic acid (ursolic
compound A) from the root of Actinidia chinensis on the proliferation of cervical cancer Hela cells. Method: Hela
cells (2 x 10°cells/well ) treated by ursolic compound A of different concentrations (0.5, 1.0, 2.0, 4.0
pmol L") were cultured in 96-well plates for 24, 48 h after the cervical cancer Hela cell lines in vitro culture
system was established by Essential Medium-Eagle (E-MEM) medium; the viability of HeLa cells was detected by
cell counting kit-8 ( CCK-8 ). The activity of lactic dehydrogenase ( LDH ) was measured by methyl
thiazolyltetrazolium (MTT) assay. Immune colorimetry was used to test the proliferation of HeLa cells. Result;
Compared with the control group, for HelLa cells treated by ursolic compound A of different concentrations, the
release rate of LDH was increased in a dosage and time dependent manner (P <0.05, P <0.01). Results of BrdU
and CCK-8 showed that, the inhibitory effect of ursolic compound A to HeLa cell was stronger than control drugs,
and its inhibitory effect was in a dosage and time dependent manner. The activity of cervical cancer cells would be
decreased accordingly, and at the same time, the compound had significant inhibition effect on the proliferation of
cervical cancer cells (P <0.05, P <0.01). Conclusion: Ursolic compound A has an inhibitory effect on the
proliferation of HeLa cells.
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Actinidia chinensis (/R , 47 5 fift A5 T 1L, 45 XU 55
A, F 2 TIR 7 HF A8 5 MR bk s XU 8 #4458
A HERUAR A SRy — IR A R 2 1
VY e DX R AT 8 R R D s A O R A M
WS LE FHRE EmE Jem B4, )z B H
R BARIA T i, B g, TR B 25 I e SR . R
ToE B Aol 5 5% DR TR I e A AR O T, A T
YLVE DU P AL . AR 2008 ~ 2014 4F
X VL VG 55 g DX b B 2 B R U A 25 Rt — 2Dk
S 7R w5 AR Rk Th 2 B IR AR R e Y
TERBRAAR JE AR Y, e R B S U AR L A
F AL 28R 2T AL

S T AR B E) N B 2 B H i N A R
BURRICHR 73 0F 5¢ 2 B4 b T AL 2 o S O B
JE R OK R TR SR A RO AL E T B A
RCER AL A5 ) B B I 96 1 R &5 e B AR 52 5 e I oe A
FHAE 0 e BUAR v 2 I o3 2 45 30 A4 470 e e T 1
O35 2 5 U R 2K B IS R D DLAERIFSE 3R
B, R B R AR B T A T AR e o) S T B =
S CHER A RO B S A A R A i A
AT, B 22 N B 4 e 15 31 — 28 =l 2R b 5
Yy, o i — > 5 95 be =il AL 5 % A ( compound
A), X4 2B, 33,23-—= 72 HE-12-4%-28-1 J5 R (28,
38, 3-trihydroxy-urs-12-en-28-olic acid) , J& T & 75 bt
R =2 T BLARAT 58 3% B — 28 = 0 =l 2 R
B BRI R R A G W B A — E B BT R T
PN SR R R £ G R R (BB SRR ) MY B
57/ ¢ (1 R 1B i N i NI/ B E e S 3 ) B
compound A X B S5 ¥ 240 i 14 5 A 0 I AE A F—
AR TR ZEAR T 96 A T Y 2 580 BT it A9 oR
5% P P 2 R R Y TR A R AR AL ROR A
1 #a
L1 25 Raskon R AU 500 32 B0 A 2 AL (0 3%
8 07 ¥ 0 T AUAR FE A7 43 1, ) Ak 2 T B 3 4
AN i A B A A5 W) JEAT S 5E e 24 B 1 5 be B
compound A, H] Agilent1 10 HPLC,DAD il 3 , 1
FRH — k) Al i, 25 R & 5 > 97% ; S i
K- H L E R (DMSO ) 20 1 fif ; E-MEM 85 37 5
(Sigma 2% ®, it 5 S130405 ), DMSO ( it =
S140107 ) , 4 i 1+ il 7] (CCK-8) 5] & (4t &
S131102) , PO ms £k ( MTT, it 2 S140101) , L2 Ji &
5 (LDH) B £ (HE 5 $140200) | 55y Sigma 2477,
S-T %A R W BE A% FF (BrdU, Sigma 2% A, it 5

$131002) .
1.2 4iffgkk HeLa 4 Motk , #5 5g S 2= B BHOF ey
S,
1.3 {¥#% BBI15 & CO, K5 548 ({5 [E Heraeus 2%
F)) ,354 RIfEHRAL (£ E Thermo 24 H]) o
2 HEE
2.1 ZHMRFE ¥ Hela ZHMU3EFP T4 2 mmol-L~
L5 & WM ,10% Jif 2F 13,100 U-mL ™" () 75 # A
FEEE % 100 mg- L' E-MEM ¥ 32 5, 78 37 °C,
5% CO, ,95 % A BE (1) 15 i 25 P 35 7248 vh i A7 —
M dE SR . REOR KA A M AR L2 ~ 3 d B T IR
Ji 8 S 3 R O AR K Y HeLa 41 i .
2.2 YHMATE IR 4 g i CCK-8 A& I 4
Bro AR M BE (0.5,1.0,2.0,4.0 wmol - L") (i
compound A filh 33 1% ‘B 25095 40 B (4 £L 52 000 4
M) 7F 96 fLAR I K557 24,48 h, H] — H Wi DMSO &
SRR, AW E <0.1%, & fLIn A 10 pL
CCK-8 {5 ,37 CER¥EFE 4 h, B bR AL TE I K
450 nm LI 5E B LB WG EE A, HeLa 4 M # 75 4
FAA o/ Ay X 100% Fo5 o REFRE 7 42 0 5
Sk(n=5),
2.3 LDH & ZLWRM S B0 M+ i LDH 2470 &
U HEAT DU 2 o HOGT B0A4E K 0T Y HeLa 48 A, JBE it
THAE R P20 M, FE A0 BT 2, L E-MEM 8% 3% A
el Kl 2 x 10°/mL () P40 W, A FL
100 pLyZFP T 96 fLEG IR b (2F0 4 x9 =36 fL) ,
H 37 °C,5% CO, 5324 il 7%, 1 41 Jf G BE J #E 47
WS . BEALA BTN 1% )16 4 L3 (FBS) A1 4 Fp
AR e B compound A (0.5,1.0,2.0,4.0 wmol -
L) FFLeligi 24 h i 48 h A WER 4 8
FL, I3 A M A T 249 A % BE LR B R 3R
ML o 557 45 o R L0 L R e & ik 3k 7] R4 £k
F(1:45) 50 pL, 7EZ T 55 5% 30 min, J2 i o %
Jn 50 L @ 45 1k WK 45 o, 7E B K 490 nm 4b R
MTT il & LDH, Triton X-100 $% 3% ¥ A 76 A PH 1
XFHR G 45 SR H] LDH BEOR Ko o B Fh ik 22 5 4200
ESW(n=5),
2.4 BrdU Kl 4 s 58 i B A 9% be e vk I 7F
DNA 4 it F2 4B A BrdU % H 46 10 20 f 33 58 1
Bt AR N & U B HEA TR 52 000 cells/well 5
A [A] ¥ B #) compound A (0.5,1.0,2.0,4.0 pmol -
L7"')96 fLHr 3% 3% 24,48 h, il BrdU (44 B 100 wmol -
L") 4kZE/E 2 h, W& Il anti-BrdU-POD T 4E %t , 4
U T 4 [ B SR 2 hy T 490 nm Zh N E SR A
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Yo HUWOGE A 55 DNA by AR BrdU % H
ARG, AR AN M B R O o B v B2 T A E S IR
(n=5),

2.5 N[ESEE IC, MEH Y L DURFEIRH A
IR (UA) Ry FHMEXS B 259 76 ik 2.2,2.3,2.4 5
6 B [ B O 2k 4 0] HeLa 400 M, 618 1 x 10°/
mL B, #% B FL 100 pL 80 F 3 e 96 L35 5%
Meo 24 h S ANz, S: 8 s H A MBI K 5 Fhs
[F] 3¢ BE 25 ¥ 4H (etoposide 20, UA 2, compound A
) A EAY N 0.5,1,2,4,8,16 wmol - L™', 4
MRV 8 DM AL. 43RG FR 24,48,72 h, fin MTT
50 pg/fL, 4k £ K5 3% 4 h J5 i DMSO 200 pL/fL, [
AL EHLAS I (5275 10 min, JI] 537 K 570 nm 4k
THEE 3 Tl 245 Wy X5 240 i 1 A= 4 ] 32 K 1, (] SPSS
17.0 A5 .

2.6 Siiltar BELL x x5 R FER . SR B AT
UET T 3 A Sz AR TR AR Y R S e, KA SR
SPSS 17. 0 GE it 3 44 k47 5 IF 2 J7 22 73 M, B s 3
7 Dunnett Z [LE 7 Hr. P <0.05 h 2 %A 51T
X

3 R

3.1 #jfaREdE LDH B CCK-8 W 7 4 Jfd i 1
3.1.1 LDH Bk 2.0,4.0 |.un01-L_I ] compound
A fEH HeLa 4 Jfd 24,48 h J5 , LDH B 3% i, J0 H:
AL FE 48 h J5 , AN T AL, 7E 2.0,4.0 pmol -
L '"LDH B E 28 (P <0.05,P <0.01),
compound A Xt HeLa 7l g 09 25 Pk 2 BE T ¥ 1 A0 i
] g O . LR 1,

%1 Ursouc compound A %} HeLa 40§ LDH B M i %W (7 + 5,

n=5)

Table 1 Effects on LDH release of ursouc compound A in HeLa

cell (x +s5,n=5)

o iy LDH B %/ %
415 y
/pmol - L, 24 h 48 h
pogiist - 2.48 £0. 67 5.60 +1.05
compound A 0.5 0.98 £0.45 1.25 £0.83
1.0 3.27 £0.51 6.11 1. 00
2.0 6.45 £0. 46% 8.23 +0.98"
4.0 12.43 +1.13% 12.52 £1.02%

W ST A P <0.05,Y P<0.01(£2~3 ).

3.1.2 CCK-8 it #F compound A 1EH

e E 3G 0 K AR B ) S 4K S A0 AR Y 35 PR R D Y

Fi#&E T %, compound A T i — ¥ )& 4.0 pﬂmol-L_l
. 86 -

AbBE 24,48 h LLJE B S500E A0 MO T M R 39. 15% [EAIK
F18.12% , W#E 2.,

% 2 Ursolic compound A %t HeLa £ Bl i 14 #9 8 Mg ( CCK-8 ,x + s,
n=5)
Table 2  Effects on activity of ursolic compound A in HeLa cell

(CCK-8,x+s,n=5)

ok 41 7 1/ %
gl ,
/pmol- L~ 24 h 48 h

X R - 100. 00 % 1. 05 100. 00 +2. 24

compound A 0.5 98.38 +1.20 98.45 £2.36
1.0 90. 65 +0.59" 84.53 +4.05%
2.0 71.07 +1.81% 44.72 £0. 85
4.0 39.15 + 1. 64% 18.12 1. 66%

3.2 BrdU Wl 40034 56 4 FPiRJE (0.5 ~4.0
pmol-L~") compound A 4b¥ HeLa 4iJfi 48 h J5 , 4f
Ja 38 58 43 5K 99. 05% K [ 5] 24.80% , compound
A fFEF 24 b J5 %) HelLa 4084 58 i1 5% 60 22 A 1572
g, WK 3,

#& 3 Ursolic compound A 3} HeLa AL E AR (x +5,n=5)

Table 3  Effects on cell proliferation of ursolic compound A in

HeLa cell (x +s,n=5)

e JiE 20 A 1 5 RS
21 51
/pmol - L~ 24 h 48 h

X 8 - 100. 00 +0. 38 100. 00 + 1. 04

compound A 0.5 100.00 £ 1. 12 99.05 £0. 96
1.0 98.85 +1.03 85.76 £2.01"
2.0 50.31 £1.15% 48.42 +1.13%
4.0 45.89 +0. 88% 24.80 +1.23%

3.3 ORIRSEER 1C, Ay XF b o &G & A 0 i
T LW UHEIA FF A compound A Z5 K2R RUAHAL Y UA
T (G756 WA 2T E 7/ R 211 s S N T 7 o2 T (O
# 4,

BT UL E 3 Aol K P 59K 5 b, compound A
S —E MR T ), R R T AR R P E
0095 40 ML AR FH L 1G5, 45 11 X R (B 2 3. 82 pmol - L7
(LDH ] %€ ), 1.43 pwmol - L™' (CCK-8 | %€ ), 1. 57
pmol - L ™" (BrdU il 5& ) .

4 itig

VR G IR 22 o SR g D0 B e B
S LT B R A SR HEAA R T A R 2
VIR R it A ZIAR B R e, SRS, 08 A,
RITER /D258, — B R BB B RHIF T4 & i
FEE A . PGB A — S, TR AR, Xt



21 5 24 W
2015 £ 12 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 24
Dec. ,2015

R4 AEMZEFET ursolic compound A #03t B8 25 5 ey 4 Al 1E
48 h HeRE & 1%
Table 4 Cytotoxicity of ursolic compound A and contrast drugs at

different cell level measurement method

IC5y/pmol - L ™!

24
LDH CCK-8 BrdU
Vi ERIERS 13.24 10.32 5.10
PN 9.45 5.72 4. 60
compound A 3.82 1.43 1.57

B JZE VR TR 3, T A RRCHE s N A T BT ]

B — B, Rl T H A AR R
I /0 A5 R R i R B A i F SR R 2 — o BT
& A b B 20 R A B, 45 A b BE s X v R
AT TSR R & 2k Sk Ak A
44545 LA RUBF BT IR 0 o TR P9 S A St B E
52, A. eriantha AR A HLEE LY A — & 1Y B b A
FU oV 22 40 S 56t IE T, S [ S R R 1 A
BEAR , an e ZEAR 9 1E T B AR AL, 1L BUAR A B AR £ 1
37 XoF 2 ol I 80 40 i 34 A A IR B A4 Ak

SR AR A oA 40 L ) 5 T B i 24 280 E S A
ML B PEAF ST, A8 24 A R A — I IF S it
FEARHIERE Iy & UF AR E M T R 2 25 W)
e, ABETE MTT il 5 45 5 £ W] compound A £ i}
(1] - 71) A 6 M 410 T HeLa 20 g 34 %1 , 24,48 ,72 h i
IC,, 43K 1.48,1.45,1.42 pmol-L~",

AR YA ST e 5 355 P O 28 S 0 F Y 4 R AR,
FAA TR A BE (0.5 ~4.0 pmol - L") B A= kA Bk 4B 4
MR B P B 5 0 e A = i Ak & A bR A
B HUE HeLa 40 )5 , 2 LDH RS o, of B 52 5% &
FUIF (8] 4 M 5 /E CCK-8 F BrdU U & i 72
compound A HARFEIA T LA K &5 25014 UA Bi'E i
o 240 M 3 MR G A, O L AR ML TE R BE S LB
W J3E K A FH IR T 0 358 o 10 A X Rz %) e AR, X ey 51 9
24 2 G VR e 5 o R e HE T compound
A BHA— 2 Bl HeLa 40 i 386 58 7 I, R i% 2898
SiE (4 B 36 BT 5 480 1) A 7 24 B0HC 485 4 AH AU 4 1) 2 B
PR T HEH A A B BIS A

WRFCIAH S B AT R b w1 B 5T i 259 2
—, HAN RN A KR i) 2 i DR T vz I H B 32
PRIZR o o AR R S 3 45 R L8, AR JH T Tl — ey
jii HeLa 40 Jifi , compound A ) IC,, BH & Ik T K LA
R (BT O T o o NS el = O w2 S S )

MR AE AT, A R ik — B IR ABESE . A REIE W AE
FHIFEVE A E T, compound A Xt 1EH AT 5 # | j
20 LAY B ) S B L AR FE A AR, U AT 4R R
compound A AN R 7 i /N, A fig B A % 1E 00 N
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