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Preparation of oleanolic acid mitochodrial targeting liposome and its
anti-pancreatic cancer effect
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Abstract: Objective To prepare oleanolic acid (OA) mitochondria-targeted liposomes (a-TOS-
TPP-OA) for drug targeting and improve anti-pancreatic cancer activity. Methods A mitochondrial
targeting carrier (¢-TOS-TPP) was synthesized from tocopherol succinate (¢-TOS) modified by
triphenylphosphine (TPP) by two-step reaction. The a-TOS-TPP-OA was prepared by extrusion
through the membrane. Free drugs and a-TOS-TPP-OA were separated by ultrafiltration, and
the entrapment efficiency and drug loading were measured. The particle size, surface charge and
morphology of a-TOS-TPP-OA were characterized by dynamic light scattering and transmission
electron microscope. The targeting property of a-TOS-TPP-OA was determined by co-localization
of mitochondria. The effects of OA, a-TOS-TPP, a-TOS-TPP + OA and a-TOS-TPP-OA on the
proliferation and apoptosis of pancreatic cancer cells (BxPC-3) were investigated by MTT and flow
cytometry. Results The average particle size, PDI and surface charge of a-TOS-TPP-OA were
(137.01£0.82) nm, (0.23£0.01) and + (43.09+1.22) mV, respectively. The entrapment efficiency
and drug loading of @-TOS-TPP were (76.21+7.74)% and (39.06 +5.51)%, while the entrapment
efficiency and drug loading of OA were (70.96+9.13)% and (3.90+0.75)%. The anti-pancreatic
cancer effect of a-TOS-TPP-OA group was much stronger than that of other groups. Conclusion
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a-TOS-TPP-OA has good stability and mitochondrial targeting, which can enhance the anti-pancreatic

cancer activity of OA.
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Fig 3 Particle size distribution ( A ), Zeta potential (B ), and

transmission electrons ( C ~ E ) of a-TOS-TPP-OA microscope picture
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FRNIAEE, K Hoki 45 & PDI A8 fk, W& 4 fr
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B4 i S A S N RS A i, EL B 5 9% 7 T) ) 4iE
K, GO B R, KUK E B AR Y
FER i IeE 20 X g B AR A R R . Al A SR
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Fig 5 Confocal laser confocal microscopy images and colocalization
scatter plots of a-TOS-C6 and a-TOS-TPP-C6 after incubation for 1 and
3h

F 6 a-TOS-C6 Ml a-TOS-TPP-C6 ¥ 1. 3 h /5 1 PCCIH (x=s,
n=3)
Fig6 PCC of @-TOS-C6 and a-TOS-TPP-C6 after 1 and 3 h incubation
(x£s, n=23)
T H5F%&MT a-TOS-C6 AL, 'P < 0.05, "P<0.01,
Note: Comparison with a-TOS-C6 under the same conditions,
P <0.05, "P<0.0l.

2.7 EMETEE W E

B 2 bk BxPC-3 BG4, fE37°C.
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TPP + OA i 2542H F1 a-TOS-TPP-OA ZH Y4524
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(VL OA M 5}y #E), OA4H . a-TOS 4H il a-TOS-
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Z5RNE N fn, il TPP X a-TOS HYEHE,
a-TOS-TPP X} BxPC-3 Iyl {E 144 a-TOS W] k4
il a-TOS-TPP + OA 4324540 %} BxPC-3 f4 41 il
15 Fil % T a-TOS-TPP 1 OA Bl 4425, ifif ¢-TOS-
TPP-OA Xf BxPC-3 [ & 1 = T a-TOS-TPP + OA
(RIS, FE1Cs, WRAR T HARLAZILL.

%1 OA. a-TOS-TPP. a-TOS-TPP + OA 5 Z541F1 a-TOS-
TPP-OA 7£ 48 h 1 IC;,

Tab1 IC,,of OA, a-TOS-TPP, a-TOS-TPP + OA free drugs and
a-TOS-TPP-OA at 48 h

BLJLEES ICs,/ (pmoleL ™ ")
OA 57.04+1.41
a-TOS 53.41+4.09
a-TOS-TPP 27.514+1.08
a-TOS-TPP + OA 16.84+2.42
a-TOS-TPP-OA 8.65+5.73
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fLbrh, MR R EE, FL A B AAH R ICs,
] a-TOS-TPP-OA, H:H' OA. a-TOS. a-TOS-TPP
1 a-TOS-TPP + OA ) Jill A & 5 a-TOS-TPP-OA
TR AR A, I 24 h)E, AL
4ifiEL, PBS PEAPIIR)E, MLA S pL Annexin V-FITC
110 uL PLARic . B S A A AT T8 0 o
W 7 Fi7R, a-TOS-TPP-OA &b B i 4 it b T L1
TG I 08 T o B 9 43l 45.34% 1 37.55%, T
a-TOS-TPP + OA 43 %5 T 46.74% F1 5.73% H) 21
2 A S A A TR B, IR R AR AR S BT
A LE M, a-TOS-TPP-OA [, a-TOS-TPP + OA fig
B2 BxPC-3 4RI T, Al BRI A ) 1
FHLETE 2 258k NSRRI S
3 itig

OA H A WA BT MR 6 1, "I 2 i
JEAMM AT TS, 15 OA MRV M AR5 5 1 R
T M R, A B A IE YK
S RGURIME N OA WIS, Il 1 IR 3k
N, PREAEFIHE . LR, AT e IRAKA R
JE5Y R Bk, BHETE A NG AR N gk g R
PR R R U R MY B AR
P T AERIRI IS, (AR IR e 2 . &2
/N, M URSEEBE A (EPR) 3K
N7 Bk S 1] SN

a-TOSRE SRR IRl T 1L s 55 B G W 11 45
A, T 2R NS i M S AN IR S TR e 2
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B 7 o 40 A A 5 BT OA. @-TOS. a-TOS-TPP. a-TOS-TPP +
OA F1 @-TOS-TPP-OA 5 BxPC-3 AL TR H]

Fig 7 Apoptosis of BxPC-3 cells induced by OA, a-TOS, a-TOS-
TPP, a-TOS-TPP + OA and a-TOS-TPP-OA by flow cytometry
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FRII5 U LA 22 G0 TN AR 58 31 e 4 2 v f o 2
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WA IEHLT, X AT DA 2B oA i A e A4
0 PN I A S e e ] ) R AR SR A, il g Lok A
O gL, RS T X — . i MTT 3256 Al
LA AT R B, a-TOS-TPP-OA %} BxPC-3
YR M AR FH B 235, X 1] BES a-TOS-TPP-
OA BN T 25 e AR R X

zg Bk, ARWFSEE i TPP Xt @-TOS )15
Wi, AT —Fh B SRR A P 3R A, i &
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