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Construction of a Novel Itraconazole Liposome Modified by Ginsenoside Rk1 and Preliminary Studies on
Its Antitumor Activity

ZHONG Xin'?, CUI Yaqi?, WANG Xiaoyou?, LI Chong?"(1.Department of Pharmacy, The First People’s Hospital of
Neijiang, Neijiang 641000, China; 2.College of Pharmaceutical Sciences, Southwest University, Chongqing 400715, China)

ABSTRACT: OBJECTIVE To prepare a novel itraconazole liposome modified by ginsenoside Rk1(R-ITZ-Lip) for tumor
therapy and investigate its antitumor efficacy in vitro and in vivo. METHODS R-ITZ-Lip was prepared by reverse evaporation
method, and its particle size, Zeta potential, encapsulation efficiency were investigated. The in vitro and in vivo tumor targeting
of R-ITZ-Lip was evaluated by fluorescence microscopy, flow cytometry and in vivo and in vitro imaging experiments. MTT
cytotoxicity tests and tumor growth inhibitory rate were used to evaluate the antitumor efficacy in vitro and in vivo. RESULTS
R-ITZ-Lip showed a rounded morphology with average particle size of (124.67+£2.05)nm and encapsulation efficiency of
(97.49+1.93)%. The cellular uptake experiments showed that R-ITZ-Lip could be better taken up by mouse triple-negative breast
cancer 4T1 cells, and the in vivo and in vitro fluorescence imaging results showed that the distribution of R-ITZ-Lip in tumor
sites was significantly enhanced in 4T1 xenograft mouse model. In the MTT cytotoxicity tests, R-ITZ-Lip showed
concentration-dependent cytotoxicity to 4T1 cells with ICso of 1.37 pg-mL~!, which was much lower than that of 3.12 pg-mL"!
of the itraconazole cholesterol liposomes(C-ITZ-Lip). In the 4T1 xenograft model, R-ITZ-Lip more effectively inhibited the tumor
growth, angiogenesis and malignant proliferation of tumor cells. The tumor inhibition rate of R-ITZ-lip group was 83.54%, which
was significantly better than that of C-ITZ-lip group(73.87%) and ITZ injection group(57.86%). CONCLUSION R-ITZ-Lip is
constructed for tumor therapy, which exhibits the characteristics of improved pharmacologic properties, precise tumor targeting and
enhanced therapeutic effect.

KEYWORDS: ginsenoside Rk1; itraconazole; liposome; active targeting; tumor
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Fig. 2 Characterization of nanoparticles(n=3)

A-size distribution images; B—encapsulation efficiency determination result; C—transmission electron microscopy images. Compared with C-ITZ-Lip,

Hp<0.01.
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Fig. 3 Cellular uptake of different formulations by 4T1 cells

A—fluorescence microscope image(scale bar: 60 um); B—flow cytometry data; C—fluorescence intensity histogram of flow cytometry results. Compared with

C-ITZ-Lip/C6, "P<0.01.
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mice after injection of IR783-labeled liposomes

3.5  AIMZGROTEMN

FKHIMTT L E7E 5B 2 HiRIXT 4T1 /NRFLIR
A A R A RIVE R, JF LA DOX A Ry BHPE X #]
25%), DOX 1) 1Csp A 0.12 pg-mL~', R-ITZ-Lip 24
WL EALT CITZ-Lip, H 58S 1TZ 2530k 4%
i, UEHDE Rk ik AR B 2R 1TZ 2530045 3]
FHTE, XRS5 Rkl 5 ITZ 724 T PhlR 255 L
Je R-ITZ-Lip Jg B T Rkl Bfb 575 242 7
AR GRIE 6 F15k 1,

Chin J Mod Appl Pharm, 2022 November, Vol.39 No.21 -2869 -



100 ~ - ITZ

A== . ITZ+Rkl
£ 80 : /:/ ~ CITZ-Lip
¥ 60 k -~ R-ITZ-Lip
% 40 1—///
= 204 A
g "'//

S o
001 0.1 1 10 100
ITZY ¥ /ug-mL-
B 6 R HIFAT AT 40 A o 4 Sh 25 35 A F 4

Fig. 6 In vitro efficacy evaluation of different formulations
on 4T1 cells

F 1 FEHBF A AT 4 HH 1Cso
Tab. 1 1Cso values of different formulations in 4T1 cells
il 50 ICso/pg-mL~"!
ITZ 1.08
ITZ+Rkl1 0.99
C-ITZ-Lip 3.12
R-ITZ-Lip 1.37
Rk1 >100
Rk1-Lip 69.33
DOX 0.12
A
16004 -e- Control
14009 - Rk1-Lip
L 12004 o 1TZ I
§ 10004 o coTZLip
R 8001, porzii I
& 600 A P "
£E . —F
£ 400 - TI N
200 - —T
0 ————r——
8 10 12 14 16 18 20 22 24 26
td
c
209 % |
I 1
2151 o T
2)
i [ |
R 1.0 1
b
E
= o5 [ ‘
oL | |l |
N .
00'60 \’\)Q &, (\)’,\)\’Q &'\)\,Q
C <
& & @
B 7 FEGH A AT RN BB A 25 80K 5 (n=6)

A-fRAER N BIRIREIR, C-IBdIA ikt D—/BUA B i

NGV

AAEAEM . 5 R-ITZ-Lip 411,

3.6 FLARIE SRS AREAR RN B P 25305
ITZ 45254035 58 7 535 0 B s 0 il 4
ITZ-Inj HHINEFN 57.86%, C-ITZ-Lip LHANREF
h 73.87%, R-ITZ-Lip 41495%N 83.54%, JEHLH
ITZ FHT ey i RAaFF s, Hr, R-ITZ-Lip
At , TREH T A RO AR AR B AL I . A
98 3 Bl B0 1) M DA R TR v 1 AR R R A 2R AR
M, SEUTRONMR, DB R, R-ITZ-Lip
ARCHANE] TN RFLREIG T, BT R BT

ZER LI 7,
4 g

ARG ZGY) 1TZ e, "l
PIBE Wt s8R, BRI iAs , JF it 1
— B AZS AT Rk BARAHTAEL ITZ PR,
&iT ITZ Ffgrk, HARE . @i a0

s, I BREIR TR TR
NS B H Rl BAT 5 R[S B AR LA BEAZ A5

REAS A 0K P 8 [ e R AR A b p A s [
mf, SAHEEEA L, AZSRH Rkl R BAEZH
O R, LB P oA i AR SR =

@ e

Control

Rk1-Lip

ITZ-Inj

C-ITZ-Lip

R-ITZ-Lip

25 -
I - = =
20
-e- Control
-=- Rkl-Lip
= ITZ-Inj
159 ~ cItzLip
-~ RITZ-Lip
T T L] T T L] T T L]
8 10 12 14 16 18 20 22 24 26
t/d

bHpP<0.01, 2P<0.001,

Fig. 7 In vivo efficacy experiment of different formulations in 4T1 xenograft model mice(n=6)
A—tumor growth curve; B—tumor image; C—tumor weight; D—changes of mouse body weight. Compared with the R-ITZ-Lip group, "P<0.01, ¥P<0.001.
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