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Study on Preparation and in vitro Anticancer Activity of Cell Penetrating Peptide PFV-modified Paclitaxel/
artesunate Co-loaded Targeting Micelles

WANG Wei', LI Xuetao', KONG Liang', JIANG Shuang’, LUO Yifu’, WANG Xiaobo"*(1. School of Pharmacy,
Liaoning University of TCM, Liaoning Dalian 116600, China; 2. No.967 Hospital of the Joint Logistic Support
Force of PLA, Liaoning Dalian 116011, China)

ABSTRACT OBIJECTIVE: To prepare cell penetrating peptide PFV-modified paclitaxel (PTX)/artesunate (ART) co-loaded
targeting micelles, and to investigate in vitro anti-tumor activity. METHODS: According to optimal technology, PFV-modified PTX/
ART co-loaded targeting micelles were prepared by membrane hydration method, and were characterized. Using blank micelle as
blank control, sulforhodamine B (SRB) method was used to evaluate the toxicity of PTX micelles, ART micelles, PTX/ART
micelles and PFV-modified PTX/ART co-loaded targeting micelles to human gastric cancer BGC-823 cells. The coumarin was used
as fluorescent probe replacing PTX to prepare corresponding micelles. Then, the uptake of BGC-823 cells to corresponding micelles
and targeting effect were observed and determined by flow cytometry and fluorescence microscope. The effects of PTX micelles,
ART micelles, PTX/ART micelles and PFV-modified PTX/ART co-loaded targeting micelles on the invasion of BGC-823 cells were
investigated by Transwell chamber method. RESULTS: Average particle size of PFV-modified PTX/ART co-loaded targeting
micelles was (51.30 +3.95) nm; PDI was 0.19 + 0.01, and Zeta potential was (0.21 £ 0.02) mV. The encapsulation efficiency of
PTX and ART were higher than 90% . The shape of micelles were spherical. The blank micelles had no obvious toxicity to
BGC-823 cells. The ICs value of PTX micelles, PTX/ART micelles and PFV-modified PTX/ART co-loaded targeting micelles to
BGC-823 cells were (3.09+0.22), (1.93+0.24), (1.11£0.15) pmol/L, respectively. The distribution amount of different micelles
in BGC-823 cell nucleus in the descending order were PFV-modified coumarin/ART micelles>coumarin/ART micelles>coumarin
micelles>blank control. The order of inhibitory effect was PFV-modified PTX/ART co-loaded targeting micelles™>PTX/ART
micelles™ART  micelles>PTX  micelles>blank control.
CONCLUSIONS: Prepared PFV-modified PTX/ART
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Tab 1 The encapsulation efficiency, particle size,
PDI and Zeta potential of different micelles
(xxs,n=3)

FIHE % Zeta HLf
il ———— }if}, PDI '
ikl PTX wr ny

PEVSH PTX/ART LA 01324127 90.03£181 51.30£395 0192001 021£0.02

PTX/ART i 9214176 9138+1.51 4943+321 0.19+001 0.19£0.02
ARTIRH 0 92164138 47214226 018001 0.17£001
PTX Ik 94024121 0 4821£2.10 0.18£001 0.18£0.01
HARE 0 0 47284362 018002 0.17£001
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Fig 1 TEM images of PFV-modified PTX/ART co-
loaded targeting micelles
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WEZE G 2020 4E45 31 45 21

China Pharmacy 2020 Vol. 31 No. 21 + 2595 -



an VoY X 2 P O ¥ PRy T ;
‘<‘.1'~.'~:).- ":‘."4‘, '.1.‘ D % e
. .‘*.“::o/‘. "!"L.'t'v'lﬁ'(.\ : = 0w ’ -\.'.:"' 2 VAL
AR RHT i il Wi "N
¢ LICD LN ". 4 Q‘" " 2 .7\ Ca it )
N )\ BT A T C T Qg A - )
$ L "_"" ' e '-',0.&0' L% S e St b
‘J .l. : g l'..... o’ lI .l . { e . .
:‘.'" RS ERR R RS ) .*4“.“‘. S A
. e . t RS 8 7 : > ] - y "
S LN F W e RN v b
W a4 LR > 4 BB o YA
IR ATR I B L, A e
bow 8 4T "‘;i. . eto . A ]
BT LT MY T T i dp oy
L % e :'il.';u a w ¢ a8 e
R R 2 LS R T SNk
s\'.l"' 3 ',"}. s 1'q0(nn N 1 $2a oy ¢ v {Oojlm, {
P T L% s A R A T G S e e
R\ SIS Bl g : X VM R RN 2
A IR B. PTX ik
SN e s G i Y AR
o r: ; A4
_... @ P v
'l\; i Oy - o Y
S AN Y
o % -;f- A
wt -
.;“!.‘ ) : % ;
Vo (RS i
PN s
2 By 3

" SN eSS AN

) 35 2 A AN Yt Aadads

S NN ST ST LA e S
s . ‘ A

E. ;ﬁvnflié;’ﬁﬁ P"lFX/ART' F AR i e
B5 R BGC-823 MR EH MK BHE
Fig 5 Micrographs of the effect of micelles on the in-
vasion of BGC-823 cells

FBIT 25 0 % it B LA S K A i S TR T B S 4
e BT, AU AT 245 PTX R ART 2 [r] 4338
FHEA N, (X PR 259k B Pp IR 85407 H Y. PRV &
— R KA H FR PRI, 28 PRV G M B i I A4 25326 24
RERe W R IE N An Mo Xt 25 P i ER Y . A TRSIZH iy A
3 WAL A B T DSPE-PEGu-PFV , ELAT 5 A 5
i PFV AR TR AME . ASWF5E i 45 19 PEV 1241 PTX/
ART g ] i i 2[R BROE , B4R 7E 51 nm A4, A R
W BRIAR S A FUE S, 2990 B R K F 90% , 77 &
2015 Wz H [ 24 3L (PUFR ) R

1A B 40 B 25 PE IR B B, PTX A 27k B8 % B 9 10
umol/L /24 T PRIUELE A7 I 4 ML B 42 T, iR Re LR Uk
AW 58 5 RIS TR A 98 1 40 A7 TG i 7E ART (1)
Transwell /N 28 i 56 7, 24 ART 89 #€ >4 100 wmol/L
BsF, A BE S ] 200 0 1) 12 22 A A% TR MG AR BT 5 7 i SR 1
Ak J7 5 ART B R EE 4 100 pmol/L. ASHFSE 45 3 5
R, 25 PR BGC-823 4 i 6 B 2 40 i 1, X
R R e A B v, AT AR R is ik 25 M AR . PRV
{6 i PTX/ART 2 25 81 1] e ok v PTX ¥k 5 47 0.63~10

-+ 2596 - China Pharmacy 2020 Vol. 31 No. 21

wmol/L B, 15 A R i LA HAT B S A At f Bk

PTX Fll ART # A HA DG Ve, BT LA 40 i £
ORI g o i) M UG P, AR IR BB ELAA DT P Y
TR RERERE Y. &G RN RICIRE EEM 5T N
ARG 2R R AR EUE P A B L, A
i Gy AR A A SR i U A A RN S
T X PRV BT A 5 2 /ART L3880 ) I8 oK A 7 5 1
FEPEH LR, KA R DGR AE PFV A IR A 41 48
Jiw v ik 23R, SR B PRV B4 5 AT 3G i 2824 e o e i gd
M A R A AT, B T 2 0 IR R 1 R T
R AT 25 W) BB . A, A 5 1) 2 1R 28
KB, A ART )18 A 25 52 B ) 4 Bt 42 2% i 40 ol 1
FH X F W] ART B9 i A AT H 6] BGC-823 4 Jifd 1) 4= 2% Fil
.

25 bR AT B i 45 T PFV & 4fi PTX/ART
L S e i o, HE L i i A i BB R S A Y
JIe B ) 1 R 2 B 25 4 ) H BB T, I EL AT g
AR ZE RS . (H i TR AR SN e 1L, T AN fiE
RFRNEE IR, FEH TR, BB — 2 R IT
PFV & i PTX/ART 25 #0 n) g 5 A9 0 3 o i oge 1
5%

S 3Tk

[1] BB A3 8 %09 MSCT AR A% 3% R Z W6 & & A [D].48
M AR R A, 2013,

[2] FEFESC, XIAEBR. S 245 3R 7 B I Itk LU 4% i B o e
0] B 23675 7 5 72 & ,2020,26(7) : 225-231.

[31 W, H%, X ¥ Ao 1 50 B e AR AR 7 F
FE[0). 5 A B4 5 1% A& ,2016,19(4) : 510-517.

[4] CAID,GAO W,HE B,et al. Hydrophobic penetrating
peptide PFVYLI-modified stealth liposomes for doxorubi-
cin delivery in breast cancer therapy[J]. Biomaterials,
2014,35(7) :2283-2294.

[5] XURL.F & 3k ds 3 & R 45 E B AT 98 18 A 69 #F 52 [D]. 1
B T OR,2019

[6] Tz, SRAHIG. 2R 7 HE R 3 & SRR o /E S sis i
ANAAET )y sCHFSE )], B # 25,2008, 39(10) : 1528-1532.

[7] Z524, ZREEEE, AR BRER B e £ F L 5 1
PRI FH B9 R R (). K 4% = BF 7 55 - %, 2016, 28
(6):986-989.

[8] TSI ¥MBRaRAIKRGHR[DLILH LT
HhE R, 2019.

[9] HH, 2204, W%, 4 BET Soluplus AR R %5 N R
JKEHRAE Caco-2 A F R4 RIS+ B 25 F 4 &,
2018,53(23):2029-2033.

[10]  HhSEk, 20, XA 2% 22 B AR il 4 5 AR St i
JEVEVEDESEI]. B FR 25 A R 42 &, 2019, 46(8) : 606
613.

[11]  BAPEEE B T, 5 BB AR/PF127/TPGS- £ LA
TRA AR A il 48 S FLAR SR 2GR o (0] F B 25

FPEZG 20204555 314555 214



NSARTR IS /N I S 4 3 9 e 8 5 AR 8 N LR 5 A ) 52
i) S AL I

BEFU OB WA OALPRELIETLRARTIKEFEAAEAFR, KE 130117; 2.
KEPEARFASHFALR, K5 130117)

hE SRS R285 XEFRER A XEHRE  1001-0408(2020)21-2597-06
DOI  10.6039/j.issn.1001-0408.2020.21.07

H E B HRASRRIUY T R a0 B o AR B T 5k d Feh, SRR R AR AR . ik o R E
e s A G R B2 (7] 2% & A,5 ng/mL) Fo R Bl R JEASARSR IR 41(32,125 500 pg/mL, VA% T4 K3t
A 4m A NAR L 2h M35 AS h B, 4 R R A PY v AR 4 &, R A 4m e 0GB PEH DU 5 SRR CCK-8 ik Abim] 4m 0 33 78 0L 5 5K R B3
S JE PR M 5E 4l ML AR ik & e i F A(TL-4) (IL-6 Bt 9% 3R 58 B -F o ( TNF-a) 69 7K ; 5K J Western blotting 44 48 it 7 4 %
A KB 6 844 B,(LC3B) (B H ATG6 ) /R 49 (Beclin-1) 4 ik AR -F vA R 3R 82 7103 @ 88 (AMPK) % &% % B(AKT) . & &
3% 8 (mTOR) 69 BRBR AL K-F . 4R 52 O3 RALER, 32,125,500 pg/mL ABARSE T 34 48 4% 38 An )y RO € da FLBR 4 B
wE AR89 0 (P<<0.05 % P<<0.01) ;125,500 pg/mL ASARIRIR M ) T 2 H42 3 M fo 7% 5, 2542 % 20 JF 1L-4 \IL-6 A= TNF-afy
KT, BEREE AP LC3B I w LC3B Il 444, B % Eif 4 it b Beclin-1 & & & iA KT, B 4% 3 AMPK & & 09 BB (LR T, B 3
K% AKT #2 mTOR % & 84 B5BR ALK T, £ 53 A %t 5 & L (P<0.05 3 P<0.01), %k : ASARIEIY) fit i 33 35 7 AMPK., 4 %)
AKT #4795 mTOR i i/ SRR a0 K & B v 05 IRk & gm0 s e 3P 20 0B 5 islb vA B AR S R 33 VR )
KR AT M i 8 A T 5 G R AR R

Study on the Effects of Ginseng Root Extract on Autophagy, Proliferation and Cytokine Secretion of Mice
Splenic Lymphocytes and Its Mechanism

LI Fangyu', QI Bin', BIAN Shuai’, ZHAO Yue', LU Shuyan’, WANG Jiawen’, ZHAO Dagqing’ (1. School of
Pharmacy, Changchun University of TCM, Changchun 130117, China; 2. Institute of Ginseng Science,
Changchun University of TCM, Changchun 130117, China)

ABSTRACT OBIJECTIVE: To study the effects of ginseng root extract on autophagy, proliferation and cytokine of splenic
lymphocyte of mice, and to study its mechanism. METHODS: The splenic lymphocyte of mice were divided into blank control
group, positive control group (concanavalin A, 5 pg/mL), different concentration of ginseng root extract groups (32, 125, 500
pug/mL, by lyophilized powder). After 48 h of culture with the corresponding medicine, acridine orange staining method was used
to detect autophagy of splenic lymphocyte; CCK-8 assay was used to detect the cell proliferation; ELISA assay was used to
determine the levels of IL-4, IL-6 and TNF-a in cell culture; Western blotting method was used to detect the expression of LC3B
and Beclin-1, as well as the phosphorylation of AMPK, AKT and mTOR. RESULTS: Compared with blank control group, 32,
125, 500 pg/mL ginseng root extract could increase the number of acidic autophagosomes in splenic lymphocytes of mice (P<<0.05
or P<<0.01); 125, 500 pg/mL Ginseng root extract could significantly enhance the survival rate of splenic lymphocytes, the levels
of IL-4, IL-6 and TNF-a and the transformation of LC3B I to LC3B I, significantly increased the protein expression of Beclin-1,

5,2019,30(20) : 2789-2795. [13] FEZRGIMZE A 25 P e AR Ao 25 g vg3R[S]. 2015 4F
[12] FEi, EHLL, XN, 3 5 st -me ke p Ak 22 K fi AT o E B 2R R, 2015 371-374.

16 1 25 A2 T R S S5 AR AR (R Ak 7 [0]. 3 7 o B & [14] ZHAO J, XU Y, WANG C, et al. Soluplus/TPGS mixed

%,2017,44(4) . 825—-827. micelles for dioscin delivery in cancer therapy[J]. Drug

A FEAITTUE - [H 5 & S BFR I H (No.2017YFC1702100) 5 75 Dev Ind Pharm,2017,43(7) :1197-1204.

A SR 7 = T R R H (NoJJKH20190478K]) [15] LI XT,ZHOU ZY,JIANG Y, et al. PEGylated VRB plus
% WIS . WFSETT T FP 25 4R . E-mail: L18843926718 quinacrine cationic liposomes for treating non-small cell
@163.com lung cancer[J]. J Drug Target,2015,23(3):232-243.
# ATV PO, LA 0, B e BRSO 1]« g fh o (i H 11:2020-05-12  f&1a1 H 1 2020-09-21)
i HIHiAR . E-mail: zhaodaqing1963@163.com (4l Ak )

HEIZEG 2020 4555 314555 21 ) China Pharmacy 2020 Vol. 31 No.21 -« 2597 -



