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Effects of Ursolic Acid on Proliferation and Apoptosis of Human Pancreatic Cancer Cell PANC - 1
JIN Junhua',ZHAO Chengwei’,FU Jia’,ZHENG Guiru'
(1. Department of PharmacyJinhua People's Hospital, Jinhua , Zhejiang ,China  321000; 2. Institute of Biomedicine < Zhuji >,School of Pharmaceuti-
cal Science, Wenzhou Medical University ,Zhuji , Zhejiang , China  311800)
Abstract: Objective To investigate the effects of ursolic acid on the proliferation and apoptosis of human pancreatic cancer cell
PANC - 1. Methods PANC - 1 cells were cultured with 1.25,2.5,5,10,25 and 50 pmol / L ursolic acid for 24,48 and 72 h,
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and the cell viability was measured by the methyl thiazolyl tetrazolium (MTT) method. PANC - 1 cells were divided into the
control group one (equal volume of dimethyl sulfoxide) and the ursolic acid low — ,medium — and high - dose groups (5,10 and
20 pmol / L ursolic acid),the cell morphology was observed by microscope,the expression levels of phosphatidylinositol 3 — kinase
(PI3K), phosphorylated — protein kinase B (p — Akt), phosphorylated — mammalian target of rapamycin (p — mTOR), Cleaved
Caspase — 3, B — cell lymphoma — 2 (Bcl — 2), Bel — 2 - associated X (Bax) proteins were detected by the Western blot,and
the cell proliferation was observed by the colony formation assay. PANC — 1 cells were divided into the control group two (equal
volume of dimethyl sulfoxide) and the ursolic acid group (10 wmol / L ursolic acid) ,the cell migration was observed by the
wound healing assay after 48 and 72 h of culture. The interaction of ursolic acid with PI3K and Aki2 proteins was simulated by
the molecular docking. Results As the concentration of ursolic acid increased,the viability of PANC - 1 cells gradually weakened,
with the half — inhibitory concentrations (ICSU) of 7.89,6.26 and 5.06 pmol / L at 24,48 and 72 h,respectively. Compared with
those in the control group one,the cell morphology in the ursolic acid low - ,medium - and high — dose groups was abnormal,
with the increase of concentration,the number of deformed cells increased, and the cell boundaries became blurred;the number of
cells also significantly decreased (P < 0.05). Compared with those in the control group one, the expression levels of Cleaved
Caspase — 3 and Bax proteins in each dose group of ursolic acid significantly increased;the expression level of Bel — 2 protein in
the ursolic acid medium - and high — dose groups significantly decreased;the expression levels of p — mTOR protein in the
ursolic acid low — ,medium - and high — dose groups,p — Akt protein in the ursolic acid medium - and high — dose groups,
and PI3K protein in the ursolic acid high — dose group significantly decreased (P < 0.05). Compared with that in the control
group two,the migration distance in the ursolic acid group shortened after 48 and 72 h of culture. The ursane triterpenoid structure
of ursolic acid can enter into a hydrophobic pocket of PI3K and Akt2 competitively binding with adenosine triphosphate (ATP)
and occupy the ATP binding site, thereby interfering with the binding of PI3K and Akt2 to ATP and inhibiting their activation.

Conclusion Ursolic acid can inhibit the proliferation of PANC - 1 cells and promote their apoptosis by inhibiting the activation

of the PI3K / Akt / mTOR signaling pathway.

Key words:ursolic acid;human pancreatic cancer cell PANC - 1;PI3K / Akt / mTOR signaling pathway ;apoptosis

JE H g (PC ) Ay 0 o AR v 1 e 8 9, o 1%
JER, UG 22, S AR LE AR AR T 6% -2 Ak, 3R E
PC VA K 5 R NFE T e 4 S 1 K a3 A T AR 3K
IS HE , JEIs R R A T VO ML (GEM) 5 GEM HL253h
J7 A AR 25 3 BRE 0 R AR AR (0S) A e it e A
FEW (PFS) #4945 31— 1 K3 (A 3R 5 1) (] A5 B, FLAF:
BESR I 24 T AN RSN o IR R (UA) NARAESR R , &
IR =S R AW R TR ATz A R R
B, UA 2SI 4 i g8 1057 | [ walol, 3okl oy
YR R RS bR - [ s A A iR i
B O R S A T AR 2R 25 IR T (AT AR ik
7 ) 25 W A TR 245 A BE v 4 e 02 R e )
RE3VSE Ty T A DU AE T, X PC R VR FH I A ]
B o W Tk JULTE 3 98 (PI3K) / 48 [ B (Akt) / WL
YA Z A M (mTOR) S 41 N = E A A5 S
I, O 5 e A e ) 3 A A Ae R T AR 24
P R A A S DR 14 a2 3 B 1 T T L e
S AN ) A B, e HER TS AR B AEER T UA
XN AEME PANC — 136V T8 HEE i TS50
Wi, Jf-HF 95 PI3K / Akt / mTOR {5 538 M1 PC kA= R e
TPER, I & PCIRYT T 2G4 (LI B B R E W T
1 #R57FE
1.1 NBIAAS5HE

X %% : MIKRO 200R / 220R % & 2 B .0 L (4l
Hettich 28 w] ) 5 CKX41 B8] # & {58 ( H A& Olympus 24

F]);INCO108 — 246 1 — S Ak At 41 i 4% 744 (18 ] Mem-
mert 23 7)) ; Synergy # 217K Z 4t ( 52 [E Millipore 28 A ) 5
1600 %1 5E e il 18 7 46 ( B REERHEE A FRA ) 5
1C1000 ZI 20 i 3T E0{ ( g B4k A M RHE A BR A A
Synergy H1 % Z T fig i 7 { ( 35 [E BioTek A H] ) ; DK -
S22 Y H PAPE IR K VA B (R 22 IR A BR A FD ) 5
IMMULITE®2000 XPi & G 58 73 A R4 (P4 ]+ <
> AR A s KQ3200E 48 75 3% 15 e i (R 1L &7 98
RS A BRA ) s AL104 Y HL T34 I F (it Met-
tler Toledo 23 7)) ; GL — 802A 1 & 2 /NG EL2S 42 (] T
FEAR DL R il 1 A BR A FDD o

K25 . UA(CAS: 77 =52 - 1, &4 > 99%) , — I %
AR (DMSO, CAS:67 — 68 — 5, &t > 99.9%) , ¥4I
VU AS 30 BAE H 25 () B2 5 A7 FRA ] s GEM (32 [E Med-
ChemExpress 23 7 , it 5 & HY-17026) ; DMEM 1% 7 %t
([ Sigma AT LS HD6429) 1% HHE - HEE -
& W G 4 T (92 E Gibeo 28 A, #5233l
10378016, 10099141C) ; PI3K,, 2 1k & 11 3 B B (p -
Akt) , Akt, BEFRRALIHFLa W BRI EE = (p - mTOR) ,
mTOR, B — Actin i Tk Bt 2 12 5 1 1 3 (Cleaved Cas-
pase — 3) , BUKELAHMIR — 2(Bel - 2), Bel - 2 52K X &
M (Bax) — Pt ( Z£ H Cell Signalling Technology NEEIE 4
S0 Wk #4249 , #4060 , #5536 , #9272, #2972, #3700,
#9661, #4223, #2772) ; R S AL W BEbR1C 0 LU E TR
THCETAY TR < B> BMARAR LS A

47



T, £ 4 Iﬂ 3% 2024 4E 1 320 H 45 33 445 2 0
Pharmacy Articles China Pharmaceuticals Vol. 33, No. 2, January 20,2024
D110058). (PDB ID:3APD''"®)) fil Akt 2(PDB ID:3E8D!"") Fi B &

AR . AR A0k PANC — LR ERFEBE B 13550 X0 (2018 D) AL B AR 11, AR i 4 & 7,
M) i FH UA S5 EAT RN 2, A B 1o 45 20, X 45 21
1.2 A& B LA PyMOL &K {445 3 5% Ligand interaction £ 4: A .

AN I - AN 5% T 5 10% IR 4 138 A 1% 75 5
2 - HERT 2 W DMEM 3 35 35 (DL T i fR s 3 28 )
oL B 37 CRM AR 5% CO, M2 FRE 9%, 4
T RE AR 2 ~ 3 d J5 SR F TR 2 T Ak o

20 60 3% 4 < SR FH DO U R (MTT) 7% o A it
96 FLAR I (ZHAEREE 3 x 1034 / L) A B AR IR
JERYUAC(L. 25,2.5,5.0,10. 0,25. 0,50. 0 wmol /L) FIGEM
(0.16,0.31,0.63,1.25,2.5,5.0,10. 0,20. 0 wmol /L) ;
Xof TR 20 i i A 45 AR AR DMSO . 5 6 > AL . 85 55 24,
48,72 hJ5 A 5 mg/ mL MTT AW 20 wL, 46225555 4 h,
W 2= [, 4% 2H i A DMSO 150 pL, #%3% 2 min & /i
TR E A FE 570 nm ARG N W S 2 (B (OD) o 41

2 AR TE 2 < B B0 4 300 A% A L o S 40 A % A
2 X 105 / mL FTR B, BU 1 mL T 12 FLA Y, 5256
XTHE 141 (2R B DMSO) , UA MK . L 77 s 41 (5,
10,20 wmol / L) , £5 ZH 4 MO AH N 35 97 24 h J5 , HLF bk
B WS AN Y A 2= AR Ak, I e

20 PR 5 < R AR T T LS 50 WU L, 427 T 6 £L.
b CHH %% B2 R 1 x 1034~ /L) o 5256 43 4[] 240 O
AU, A& AT A AL B B 3R AL RS AR
R NS HAR KT 0. 5 mm A AN AEVE L

2 LT AL < R FH A4 S0 IR S o S 6 o) R 2 2 (55
AT DMSO) F UA 2 (10 wmol / L)  HUAR A , 350 T 6 1L
Ferb (A8 R 5 x 1054 1 FL) , AR K 2 80% 4
IR 5 974, 1120 oL B8 VROAE Sk A i 10488 7 A R
TMARG I £ AL AN T HHL AR BE , 735 5595 48 h 172 h
Jei , A N S AN A A RS L o

T H R IK K . K F Western blot 15 o 3£ 5 43 4 [7]
ORI AT, A5 2 41 T AE N AL 3 48 h, FH AR 1
TH AR IF B0, 0 A 20 M 2R A 92 P, DK L 4 ik A
4°C.12 000 r/ min #.0> 20 min, $_[- %5 7 o JH BCA v5
TR MRS R, AR 2 X loading 28 #hil , 1R A IF
A 10 min 8L B PE  BER FL UK SR RIS, P41 2 b, i
A PI3K, p — Akt, Akt, p — mTOR, mTOR, Cleaved Cas-
pase — 3,Bel = 2,Bax, 3 - actinPLA(1:1 000,V / V) 4°C
TR LLER R BT (1:5 000, V/ V) S IRRRE 1 h, ¥k
JBE 3 U, B B I AR AT AR A ] Tmage J 51753 Hr
5, VA B — actin K PHNEE NS H A HINE
F AR e ik i

I3 F X R AR FUECE S #5 H B AR 1 PIBK

48

1.3 SitFEiE

K H GraphPad Prism 10. 0 G245 45341 o 11 5%
BILAX + s 308 AT K5 P < 0. 05 H2ERA G4 X,
2 R
2.1 4ZHREEME

GEM 1 UA X 20 B 76 P i 52 i WL I 1 (P GEM 7%
WY, SR UEAT 48 h ] 72 h 32 56) ol UL, Bl UA 259
W I TH R, A M R R R 5, ELA AR AR A
24 h B, UA B IC5, A 7.89 pmol / L, x5 ETlizy
¥ GEM (ICs, = 2.20 wmol / L) A [ % & 2% 1 i 96 41
L 355 1 0 A A50SR L UA 7 48 h F1 72 h B 1Cs, 23 51
6. 26 wmol / LF15. 06 wmol / L.

AMLAF I/ %
150 -

100 ~

50 =

0

-1.0 -0.5 0 0.5 1.0 1.5
A
INILAT 5 1 %o
150
-e-24h
-#- 48 h
100 - &~ 72 h
50
0 T T 1 1gC
0 0.5 1.0 1.5 2.0
B

A. THE B, &R
1 ZHREEM
A. Gemcitabine B. Ursolic acid

Fig.1 Cell viability

2.2 YRS

XTHECT A 20 MR AR I WG RE | ORI R TP B (3]
JE , 4 A IR S B UF o UA 45751 2 21 200 B Bt 5 9k B 1)
Hahn, Bk R IRA IR AR Y A M e B 2 38, 4
JH 00 AR AN T, B 4 A e L D A R R T
AR A R AR 2 B AR KRR A TR LR 2,
2.3 HRaigIE

BRI 2H F B, UA #5571 o 2H 40 i 45 i 14 Wb =5 0k



2024 4F 1 120 H 45 33 %45 2 0] 4B, .
Vol. 33, No. 2, January 20,2024 China Pharmaceuticals Pharmacy Arficles

UA G UA sl 4l

X iR 14 UA @55 4l
E 2 RS

Fig.2 Cell morphology

i /A
2500
2 000
1500
1000
500
0

Xt AR 12 UA G 2 UA Hf i UA 5 77 ik 41 N

A B)T B, ¥
E: G AR I44R,P < 0.05,"P < 0.01.B5 B6R.,
3 {HBAIETEAED
A. Photos  B. Data statistics
Note: Compared with those in the control group one, P < 0.05,”P < 0.01 (for Fig.3 and Fig.5 — 6).
Fig.3 Cell proliferation
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Fig. 5 Expression levels of apoptosis — related proteins in cells
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