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Preparation of dexamethasone liposome and its effects on breast cancer in vitro
and in vivo
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Abstract: Objective To prepare long-circulating dexamethasone liposomes and investigate its inhibitory effect on the growth of
breast cancer 4T1 cells and its anti-tumor effect on tumor-bearing mice. Methods The film dispersion-ultrasonic method was used to
conduct single-factor experiments with particle size and polydispersity index (PDI) as indicators to investigate the effect of mass ratio
of SPC to DSPE-mPEG2000, mass ratio of SPC to dexamethasone and ultrasound time on particle size to screen for the best
prescription and the best process conditions. The effects of dexamethasone injection and dexamethasone liposomes on 4T1 cells were
compared by MTT assay. 4T1 BAL B/c tumor-bearing mice model was established and the anti-tumor effect of dexamethasone
liposome on 4T1 tumor-bearing mice in vivo was studied. Results When the mass ratio of SPC to DSPE-mPEG2000 was 5:1, the
mass ratio of SPC to dexamethasone was 50:3, and the ultrasonic time was 20 min, dexamethasone liposome had the smallest particle
size and the narrowest particle size distribution, stable at room temperature for 15 d and stable in physiological medium. MTT data
showed that both dexamethasone injection and dexamethasone liposome had a weak inhibitory effect on the growth of 4T1 cells, but
the inhibition rate of dexamethasone liposome was 78.9% at 5 mg/kg dosage in vivo, significantly higher than that of dexamethasone
injection (33.4%, P < 0.05) and Paclitaxel injection at 8 mg/kg (55%, P < 0.05). Conclusion Dexamethasone liposome can exist
stably in physiological medium and can be administered orally and intravenously. Dexamethasone liposome have a strong inhibitory
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effect on the tumor growth of 4T1 tumor-bearing mice, but the inhibitory effect on 4T1 cells is not strong in vitro. It is speculated that
dexamethasone liposome inhibit the growth of tumors by regulating the microenvironment of tumors rather than killing them directly.
Key words: dexamethasone liposome; preparation; breast cancer 4T1 cell; tumor suppression
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MZj], #t'5 170906) .

ATL 40 H 1 52 S 56 41 i 98 U5 3L = iR 457
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13 TERAANE AR . LLRIAR K/ 2 70 8 2 (PDD
BN, RARRFERKRKKXS SPC 5 DSPE-
MPEG2000 fJLLf]. SPC SHbIEKIAFILLGI. #EF
I IA)EAT T 7128

2.1.1 SPC 5 DSPE-mPEG2000 i &b fIHfie  1#
FEHAB & EANEE, % SPC 5 DSPE-mPEG2000 1)/
HHBEN 311, 421,51, 6:1 5lHI% 4
ANHFEOKRFANE AR, e kA PDIfE, Wk 1.
SPC 5 DSPE-mPEG2000 )i stk 5 & 1 B, il %
133 I ZERFA G AR AR B/, A 82.3 nm. Al
I, %% SPC 5 DSPE-mPEG2000 ()i &t N5 1.

#1 SPC 5 DSPE-mPEG2000 &tk xtAg & #1 1250 PDI
UM ( x s, n=3)
Table 1 Effect of mass ratio of SPC to DSPE-mPEG2000 on
particle size and PDI of liposome ( X #s, n = 3)

SPC/DSPE-mPEG2000 Bz /nm PDI
3:1 111.00+2.40  0.41+0.09
4:1 90.57+0.42  0.4240.00
5:1 82.30+0.72  0.41+0.02
6:1 91.85+0.47  0.4340.01

2.1.2 SPC SHiZE XM iR AIE  CREFIAB
AN, #4 SPC 5 M ZE K AL 1) ot B b 150 7E D9 50+ 5.
50 : 4,50 : 3,50 : 2.5 7 Al 4 A HLZEKKL R
A, MsERALA PDIAE, 453 0% 2. SPC iz
KAA G B EE Ay 50 & 3 Ny, i A 15 3] 1 3 ZE KA i
BiAkIAR BN, B ER AR . Bl SPC 5
M FEKAR (T & LA 50 : 3.

%% 2 SPC 5ihZENXMFRELLXIBEFRMAKIZF PDI HISIT

( x=*s, n=3)
Table 2 Effect of mass ratio of SPC to DEX on particle size
and PDI of liposome ( x %s, n = 3)

SPC/HhFE KA hifEnm PDI
50:5 143.80+8.80 0.34+0.02
50 : 4 108.90+4.10 0.42+0.03
50 :3 84.03+1.77 0.29+0.04
50 : 2.5 112.7040.92 0.42+0.03
2.1.3 BEANEPSE R HAFAAZ, 53

ABAEESTE, 438 5. 104 15, 20 min 53] 4 4~
HhFE KA BRI AR, e kise Al PDIE, 45 R 3.
I A 7 I (R R, IR AR RS b 2 P,
7 15 min fEEAE 20 min i, RIEMZEAK, (Hi#

75 20 min 15 3 i AB R RIS 0 A1 o0 42 . 5 FE 2R T
R TR, AR K@, Kk
PR 20 min SReiil] £8 Ho ZEK A AR B A4

%3 ABFEFTERTAS BRMACKIZF PDI B9S2 ¢ X s, n=3)

Table 3 Effect of ultrasound time on particle size and PDI
of liposome ( X s, n = 3)

8 IR (] /min Fifznm PDI
5 121.80+25 0.53+0.04
10 118.90+0.40 0.44+0.02
15 87.82+2.30 0.34+0.04
20 84.03+1.77 0.29+0.04

2.1.4 BAEMTTAIRAET &M A RSk
BN KR AR A I ZERAA R AR, &0t s R 5%
S f M E B AR AN T R A T2 A FRIR
& Lt SPC/DSPE-mPEG2000 (5 : 1). SPC/HhZEK#4
(50 : 3) FREAFNEH, FLIET 20 mL &7 -
HEE (9: D BAHMH, 45 CleftZ8k 10 min,
Br A WIAFIE BGERE, ISR Ehe vhiil, TRiE
P%%, 250 W B 20 min, R4S ZE KA g FAAk
2.2 HBEERMAAE RIRRIRAE

221 kifZ. PDI HAKEREEMNEE LK
FEALT7 R 205 ) £ M ZE KA T I A, R
FANCHEHENS k2N (84.03£1.77) nm,
PDIfE 4 0.2940.04, ULFE 1. il 2% 1918 A4 2= iRk
H15d, FETGH RN, RASEERERE, I
2.

2.2.2 HZERMMBFIAL B Ffa et )
T2 1) Hh FE RN R AR ARRALL 104 s
PBS . ANLHEW. AL, m3gEs), 5k
MEkife, 525 0 h RIGE kAR, S5 37 CKitiF
H, HTE 2. 4. 6. 8 h WA TLVEMMTTIEZEWR
AL AL, FEEUREI B RLAE, LI 3.

10 100 1000
d/nm
B 1 HERNBERIFRIE D

Fig. 1 Particle size distribution of dexamethasone liposome
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Fig. 2 Particle size curves of dexamethasone liposome at
room temperature over time
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Fig. 3 Particle size curves of dexamethasone liposome in
physiological medium with incubation time

B Eon, HZERI AT PBS. A LEH
W MMk 37 CHEHE 8hJa, KR BAL, &
B b FE KA i S0 RIS & AR AN K 25 24
223 AHIRMNE BULERMRERAEE, B
TAEEE L, 13 000 r/min R ESCr 30 min, HUZ:
JEMIE R, HPLC Wi s A& . HEuhZE
KA ARG i, s ali R R R 20 1, TRES
13 000 r/min F &0 20 min, H 3SR HPLC
e th FEORAA R AR R 2P 8 & &, MR AE R
(EE), £ ERHZERM R A2 89.6%+
1.2% (n=3).

EE= (W;—W,) /W,

Wi AR R 2 B i Wy B B2
2.3 MERMNMEF EFE
231 %M Agela Venusil MP Cyg f8iliAE:

(250 mmX 4.6 mm, 5 pm); JENFHN LM - K (5L
49); HFREN 1.0 mL/min; kiR 25 C; Kk
£ 240 nm; @FFEE 20 pL.
2.3.2 FRUEMIZRIVEE ST AR PREUHLZE KA SRR 24
5 mg, FEEFARIE ) 50 mL &5, 155 100 pg/mL
HZEKAABER, H W EE BTS2 80, 60, 40. 20.
10 5. 1. 0.1 pg/mL M ZEKIA TAEHR, 4% bk
PSSR, ORI, DA ZERAAMETIARNT
JREWR BTSN S, 1SR Y=0698 9 X—
0.277 9(r’=0.999 8, F B ZEKHFATE 0.1~80 pg/mL
L TR MR R R AT
2.33 hEEXRMIRFAFHIZERFAME B 1 mL
b ZE KA B TG ARV R, FH i Al BEAG R 20 £
13 000 r/min &> 20 min, HL & HPLC &
WEE, BRETAEDE (A), THEHZE KM 4
TERSEBRIREE (C).

C= (A+0.2779) / (0.698 9X50)
2.4 HZERMABERIAXT 4T1 4RARAYIEFE N SCI8

VR FE BN HONN AT 0R8aFt T 96 LR,
#1150 pL (8 000 M4Hff/FL), 37 C. 5% CO,
K98 24 h, FFEEEEFRIEE. AL 100, 50,
25. 10, 5. 2.5. 0.5 pg/mL 45245 150 pL, P47 £
6 4, IASEREFRIENNIE, k8555 48 h )T,
FUI 5 mg/mL MTT ¥ 20 uL, E57#4H0% 8 4ho /)
OFESALEERE, BFLIN DMSO ¥ 200 pL,
KRG TR B T AL R 4% E7E % 10 min, f8dn ik
AR5, BRI DOEAL 570 nm AR
(A ME, THEAMEIPHIER . BT, HhIEK
FATESIR . MO ZERAR G AR AEAN R BE T %) 4T1 48
i Fm | 2 3% 4, di ] GraphPad Prism 5 #44it+
A5 1Cso fH -

AT =1— 2004l A ¥/ 75 (4 A B9t

ATCAE H, AR ST ATL 40 f 4
PER ARG, #2550 72.84%, [Cso fH
9 5.068 pg/mL. HiFEKAATEFHRAE 0.5~10 pg/mL
XFATL AfRJCHRIfER, 7£ 50 pg/mL B4 24
XN 11.96%; HbZEKHA MG 5T 4% 4T1 48 4l £k
RS EAH S, 78 100 png/mL IS5 4T 0] 2
WA 41.71%, W e il 25/ T 50%, Joik
THE 1Cso fH, AH AT LAHED H Hh ZERFAVE SR . HhZE
KRR RARLLI 1Cso 18 KT 100 pg/mL. M SZE6%L
AT CAAF Y, MO ZEORAA RLZ JLF% 4T i 6%
PatE R, i £ R 28 KA i A 5 4 4T 1 4H e
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PEER ORR, A ER BEREZR, HA
w5 4E F AT E A 55 « AT 98 45 SR A SRR RIS
K i A AR B JE KA PR B IR BT 471 pg/mL I A
X FLARE MDA-MB-231 il B A — e /e A,

FEAR VP S B 9 5 00 AL LA 2 R 278 X
A MTT S St 22 Wi SER A 7E R )

JE+ ANTRIGE 7 I RN 22056 3R /N B g H1975 4R
TANEIE

x4 TEARIXT 4TL MBASHIHEIZ ( X £s, n=6)
Table 4 The inhibition rate of different groups on 4T1 cell ( X s, n = 6)

i 2/%
SR (ngmL ™) — —
K EEERA O FERFAVE ST HhFE KA G R A 2H

0.5 16.60+0.35 ~1.79+2.05 7.76+1.32

5 61.80+1.48 ~0.23+5.74 15.89+2.94

10 64.34+2.06 0.43+2.41 22.50+3.95

25 69.13+0.97 8.25+4.70 29.98+4.20

50 70.07+0.73 11.96+0.53 40.33+1.87

100 72.84+0.16 38.78+2.31 41.71+2.13

2.5 MIZENKRMIERMAEXT 4T1 B/ EAEE KR V=0.5ab?

HHSEIE

251 4T1 AWM HIGFR BB
AT1 4HRE A 7 10%f6 4 M5 11 RPMI B5 7725 8277,
F BAL Blc /MR AR F4ER 0.2 mL (1 X 10° N4
f1/ R0, TE SPF RIAES TSR, FHE IR L
KAB L

2.5.2 RIS EAAEE  E N R AL
4100 mm®, KA /ANRBENLY K 4 4, FEHE 8
Ho SHEAL T 0.2 mL AEFEER K, SR SHRA
Y TEREE TSI 8 molkg. HbZEKIAVEES LSS
TFHUFEKFA LS 5 mg/kg, HIZEKFA R AR 25
T 5 molkg HZEKMARIRR, YIERIkes 2y, RS
25 VIR, L2457 k. WSSt A/ Nk . HE
i FEHORES . WEBIE L. BIRGARTFRE /N R A
i, WEMRATE, THEMRARE (v, il
AR 2R

a AR KA, b R B

TG 1 IR Z5)GE 24 h, SHEDLF A FE /N R,
FIE R, B, . B IRRRE R, THE
B, FFERL MRS AR B EErEE RN
SPSS 22.0 A543 3

TR = L — VA T A PSR TR o/ Bt o F L - 4438g o7
253 SZIRZEIR HEHh KA FLARIE TR R
PIVEFIR, 45255508 A D SCiRT S . HHER 5 2
AICLE Y, AT S VR 2 A0 3 ZE KA i SR A 2 /s
AR RN S KA R AEAREER
(P<<0.01), Ty Hb ZEKAAVE SR AL 5 % FEZH LU 2
EXR. UK/ R BHR AR, KA
SHRAHAY Ny 33.4%, i M 2E K A R R K 4 A
78.9%, T EAEESIRA (RN 55%), R
AF i FE KA ) & e A )5, eosifE AR 3 TR
KI5

®£5 TEERIx 4TL /N RAEEKHEM ( X +s, n=8)

Table 5 Effects of different groups on tumor growth in 4T1 tumor-bearing mice ( X s, n = 8)

2H ) FIE/(mgkg ™) I8 7 &=y 11988 /% JHHE %L IR

it — 2.80+0.88 — 0.0511+0.0030  0.040 6+0.005 3
BRSBTS 8 1.26+0.06" 55.0+2.1 0.0526+0.0040  0.0316+0.008 0
Hi FEARAA S 5 1.86+0.15 33.4+£55 0.0531+0.0050  0.0225+0.004 0™
Hh ZE KA R 5T A 5 0.5940.117¢ 78.9+4.0"%  0.0596+0.0020  0.0224+0.0030™

HxfiA R TP<0.01

"P<0.05; SEKENESHRALILE:: "P<<0.05; SHBIERFATE SR LE: $P<0.05

"P<0.01 "P<0.05vs normal saline group; “P < 0.05 vs PTX injection group; P < 0.05 vs DEX injection group
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MO BRI AR A IR RS, 3 Marghdd
PR AR A AR T TR AL, L R I R A2 /)
B AR AR AR AL B 18 s /N BRI B AR AL T £ 1R
F AN R RIS T, EEW R, 3 4
LIRSS X R T0 B35 2, (A ZEK
P S R SE RN R S A 2L PO B i K00 5 0 AL A
P 2R, #RTE 5 molkg 257N, HiZE
AKaxt LA — e . LI 4.

2500 | —=— X |
e SALEEE ST 8 merkg !
722000 | —a— HBFERFAVESR 5 mgkg™
e . B -
= e HFERKA R 4 5 mgkg !
= 1500 | '
e
=
1000 |
500 |
0 T T T T T T 1
1 3 5 7 9 11 13
t/d
30
25 .
B = ——
o 20 ——
i) 4
i 15 —a— i} I
&
10 1 —s— SRS 8 mgkg !
—h— iy FEKFAVE SR 5 mgkg
® 1 —v— HBFERFAT R 1 5 mgkg ™
0

T T T T T T 1
1 3 5 7 9 11 13
t/d

B4 DEREMEGRRANFRENE %

Fig. 4 Change curve of tumor volume and weight in mice
3 Wig

PRANSZIG M ZE R FATESHRAE 50 pg/mL H &
WPZIN X AT 1 2L R ) R A 11.96% , {EL 7 IR
BRI SESG R, BL 5 mo/lkg PR A KR SR Bt X
137 334%IMHIIR A, BoRHbFEKRA IR R A T4
MOEEVE I R IE TR IE ] . AN, R ZEKAL
) 5% B A S, X ATL A R BRI IR % v A
78.9%, &% F T 8 mglkg X EAS B SR R 2
(P<<0.05), Bi7Lize iy AH 7] 771 &2 ) M ZE KA VSR
(P<0.05) . 1X Lo K 4fa ik I T~ JE 40 M 22 /E FH ) b 2
KA R B4 BT Rs 250 BA T Rl FRD ik P L FH i

o ARG AT R T R 25 001 2R AE
SR HIRBIMTRE R EA T (D Hil 2% B KIEH R
AR/, 1 84.03 nm, W] HiTF EPRIMI i
ML G RENMIE L, S 1 s IERARLE R BT Aor
MR R (20 KAEMARBAR K B s 1 s K
PR B A AT, S SE R U A F I A A%

LRI 3t SR AR 1) BL IR ML 6] AT A D B
70, EHMARHER. AU FOAIERARTEH T
20 SR I G131, i SAUA T, s o
LT H22 BRI, MR e 4 R St 2K R
0 3l 240 L8 A 1 R A A U e SRR
Pk 4 AT 1) o A B AL RS, E T S5 2 o SR
T 90% Ay, TEEAFELAEAHL MAE . KA
I R R =S Bkl SR R L S e o P R
JRANMLAI A, TR o T IR 2 A SR A e A2 1)
PAET. DL, UM Z5MIER 1 B3 I 4
I T LA R A S R Al P 98 P A A AL A
it SR S8 3oL S A e (P O el i 5
PSRN (0 RN T &) & b S B}
FE R — AR B B2

Zi LRk, AW % IR BRI A, R
o, EIBCE UL TR PR E, FFTT T
M FE KA R A B 4 245 L e A R SRS AR L i
PUMRRACR 25 R o IR PR A B T i 2 B v 9
KRNI o AW UL RO ZEAR KA G B A0 7L AR
TSR IR T T IR T 2%, FERURE I T T H
A RAFHI SRS
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