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Preparation and in vitro targeted antitumor effect of Coicis Semen oil-tripterine
microemulsion co-modified with transferrin and folic acid
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Abstract: Objective A transferrin and folic acid co-modified Coicis Semen oil-tripterine microemulsion (Tf/FA-CT-MEs) was
developed to improve the tumor targeting and thereby enhance the in vitro antitumor efficacy. Methods FA-PEG 400 was synthesized
by classic condensation and together with transferrin as targeting ligands. The structures were characterized by FT-IR and H-NMR.
T{/FA-CT-MEs were prepared by aqueous titration method using Coicis Semen oil as oil phase, followed by anchoring Tf on the surface

of prepared particles mentioned-above in aqueous environment. The physiochemical properties and morphology were detected by
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dynamic light scattering (DLS) and transmission electron microscopy (TEM), respectively. The A549 and MCF-7 cellular uptake of
various microemulsions was detected through employing fluorescein isothiocyanate (FITC) as a fluorescence probe. The in vitro
antitumor efficacy of the microemulsions against A549 and MCF-7 cells were determined by MTT assay and cell apoptosis kit. Results
FA-PEG 400 was synthesized and characterized as a target ligand. The Tf/FA-CT-MEs with spherical shape had a small droplet size
(52.52 £ 0.11) nm, narrow polydispersion index (PDI, 0.124 + 0.019), and negative Zeta potential (—21.50 + 1.70) mV, respectively,
with good in vitro stability. In in vitro antitumor efficacy, the half proliferation inhibitory concentration (ICs) of Tf/FA-CT-MEs was
0.77 pmol/L on MCF-7 cell model and 0.85 pmol/L on A549 cell model. The cellular uptake results suggested that the fluorescence
intensity of MCF-7 and A549 cells was 2 782.33 + 131.77 and 2 762.91 + 23.18 for 4 h, respectively. Besides, (70.60 + 6.92)% of
MCEF-7 cells were induced to apoptosis by Tf/FA-CT-MEs. Conclusion Tf/FA-CT-MEs could improve in vitro targeting and
cytotoxicity toward MCF-7 cells. This study suggests that the modification with dul-targeted ligands could be a promising strategy for
developing tumor-specific nanomedicines.

Key words: dual targeting modification; Coicis Semen oil; microemulsion; tripterine; transferrin; folic acid; water titration; antitumor;

MCEF-7 cells; A549 cells; classic condensation; fluorescein isothiocyanate; proliferation; cell apoptosis; targeting
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it g g A LTS BRI, ARSI SR T R 1 S
DL ST oA A Bh i 4 7y, B A
PUMYBIH > B ARLLER, (EIGIE G H BRI, SEHl
L RO T LA T R R s

Ji9RE 3= A ) L ARSI R AR S R 4Kk
R E 7 R 4E B g T i LR B, EA Sk
B, #EkE 1 (transferrin, T M (folic acid,
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faZE1IE (FBS), MM IUZEF AV TIEMEEIRA
Al; RPMI 1640 75k, JREE ORI, Gibco 2
Al DU AN (MTT), Mgl EmRE &
AL /AT; Annexin V-PE 4 I T #6017 £
% [ Millipore A 7
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B A E R R R Ay BB AE s S 0
AT
2 FAEEHER
2.1 MEZ-B2Z —F% 400 (FA-PEG 400) Fi&RK5S
FAE

FREL FA 1.655 g (3.75 mmol) & T M,
I 15 mL DMSO, #ii#t 2 h J5, A 1.525 ¢ DCC
(7.40 mmol) #1932 mg NHS (8.10 mmol), #Y=
IR 24 ho NN 1.500 g PEG 400 (3.75 mmol),
Eﬁ‘c%/mﬁﬁc SN 56 B S5 4 SR S 7K AZARFA B

S5IRA, TN RIE Sk . SRR BIK N

m*ﬁ BT, BTENR (My 10000 1k
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o ° A
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FA-PEG 400 & /g4 W& 1, 58 FT-IR,
'H-NMR £ T- Bt FA-PEG 400 142 25 Wy HEAT FR4E .
FT-IR £5 00 2-A Fiow, 1€ 3 496.7 cm ™' Ab{7AE¥E
W RgEIREhIE, $25 PEG 400 HIH BAFAE; 1E
1736.6 cm "t HFH I S0k (0 R A 0, 3223 B AP G
J& T BRI R I, 3R 2 AL A Brl it
Bed L IR E D, RANE N 8 B 28 30 22 3R 5)

% (1640.5cm ), FRFTHISILEY SR 5.

'H-NMR (300 MHz, DMSO-d,) il 2-B fit
7,6 8.6 (1H, s) @ T-mH R 7 BBk iz o H-a Jii 1
I, 58.1 (1H,d,J=7.7 Hz) VAJ& T M B N 2%
£ E H-b Fi 114, 07.6 (2H, d, J= 8.3 Hz) V1)@ N
R F BY I AR IR 5 Th Hc BT 7%, § 6.6 (2H, d, J =
8.3 Hz) HJENMIRF B R L5+ H-d T8
S0, T 3.4 NIAJE N PEG 400 H# [f]-CH,-CH,-O-
HE BRI TE 50

I Bk 2 FhERAETT X, VIE#IE FA-PEG 400
Ik 24584
2.2 WELEHIE SRED
22,1 BUAMH-EABAEMA (CT-MEs) [
#%  FREL 150 mg RH 40. 50 mg PEG 400 & T PG4k

1 FA-PEG 400 K& RLER 2k
Fig. 1 Synthetic route of FA-PEG 400
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Fig.2 FT-IR (A) of PEG 400, FA, and FA-PEG 400 and 'H-NMR (B) of FA-PEG 400
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A, MEIHEFE 2 h, NN 200 mg AT, 5 mg
AR, BB 2 RS, RAKELE
K% 5mL.

222 Tf BHil) CT-MEs (Tf-CT-MEs) 4 5
iR %1 CT-MEs 200 pL 23T 3 mL K40, i
A 0.74 mg EDC. 0.47 mg NHS. 2 mg Tf TPtk
W, B E 120, KIBIENT 6h 5, AKERE 5SmL,
I BCA A& TEAE &,

2.2.3 FA [&1fil) CT-MEs (FA-CT-MEs) #4¢ %%
HX 15 mg FA-PEG 400. 50 mg PEG 400 & T Ptk
o, W% 2 h, DN 150 mg RH 40, 200 mg &
BT, Smg mARAER, WMIPid2hiRE), 4l
KERZE 5mL.

2.2.4 T A1 FA XUEEM ) CT-MEs(T{/FA-CT-MEs)
Hl4% BRI FA-CT-MEs 200 uL H8T 3
mL 7KAH, JIA 0.74 mg EDC. 0.47 mg NHS. 2 mg Tf
FHMIEF, BE 12h, 4iKERFE SmL, RIfE.
225 @M FITC FLMH&S HHEARLREHR
B FCERER FITC, PAFIFER) 7325, 38 mT LA 2% B f

H FITC HIE I (FITC-CMEs) Al Tf &1
HIA I (TEFITC-CMEs). fui# FITC i FA
AR TSI (FA-FITC-CMEs) [ Tf/FA 1&
M AL (THFA-FITC-CMEs), #EGARAE
2.2.6 FUFLIIRAE RS IR SCEOG B kLRI
X, 7E %5 Tl %€ CT-MEs. Tf-CT-MEs. FA-CT-MEs
J& Tf/FA-CT-MEs [ F35kife . Z4r#da% (PDD
Fl Zeta HIAL, Z5H I 1. FIRCES4E Formvar (1%
AL 22 Sy R IR S ) SCREIE AR o B T
WA b, TERSE BSRIN 1 WAL, AOAMT RS S
min, PRI 1 1% B8R, %R T X T 10 min,
BT A BB TSI AMIES, 4R SR
& S AL 2RERTE, SNIBON AR, 4r i
5] (B 30, SERCAAR 13 T 25 5 X oKk 16 SR R
NEREE, HIALEIEET BCA W7 &NE
Fri %) Tf-CT-MEs (Tf/CT-MEs, Tf 5 CT-MEs
FrE N 11 8) I Tf R %FEN 36.39 mg/g. 1R
AL B B A L), SRR AR IR R R T A
EM 35.71 mg/g.

#z1 WIBFEHKIEZ. PDI K Zeta BAL (n=3)

Table 1 Average particle size, PDI, and Zeta potential of different types of microemulsions (rn = 3)

2H 57 PRI /mm PDI Zeta HLA/mV
CT-MEs 40.14+0.04 0.155+0.004 ~14.70%+0.40
Tf-CT-MEs 49.09+0.49" 0.239£0.015™ -12.2040.90
FA-CT-MEs 50.82+0.31" 0.13940.002 -15.10£0.90
Tf/FA-CT-MEs 52.5240.117 0.124+0.019 —-21.50%£1.70"

5 CT-MEs Atk “P<0.01
"P<0.01 vs CT-MEs group

El3 CT-MEs (A). FA-CT-MEs (B). Tf-CT-MEs (C) X Tf/FA-CT-MEs (D) HJiE5THE EE
Fig.3 TEM Morphology of CT-MEs (A), FA-CT-MEs (B), Tf-CT-MEs (C), and Tf/FA-CT-MEs (D)

2.3 (RSMEE MR

53 ) BT 1) £ () Tf-CT-MEs. FA-CT-MEs &
Tf/FA-CT-MEs % 1 mL (& 1 mg/mL T AL R,
BT 49 mL 1) pH 7.4 PG SR+, LA 60 r/min
MR 37 CHEIEIRD, T 0. 050 1.0, 2.0, 4.0.

8.0, 12.0. 24.0. 48.0 h HUff 0.5 mL, [FIF#h7E[H
SEARFIA B FEMZR 0.22 um PRALIEREIE 5, N
3 fE R F IR A AL, B0 e Y RIS E T A
FRALEME, 1M RRAYIMIR G % 2R,
7£ 48 h 4, Tf-CT-MEs. FA-CT-MEs. Tf/FA-CT-MEs



° 1752 ¢ L& X

Chinese Traditional and Herbal Drugs

E4a8F FoH 2017FESA

£ pH 7.4 HIBERR $h 22 il vh 25 Witk e 3 BN 218
MIREAREBAR (£ 2). £ 0~8h, HEEIAEEH
5 TR TR AR R IR IR R AR, 7£ 8 h i)
Tf-CT-MEs. FA-CT-MEs. Tf/FA-CT-MEs [{24¥itt
TR RN 12.22%. 12.73%- 13.18%; {E 8~48h,
FFLA TR A B R MR R L%, E 48 h B
Tf-CT-MEs. FA-CT-MEs. Tf/FA-CT-MEs {24t
TS AN 20.32%. 22.36%- 23.86%. T4 FE
SR EC AR B ) TE-CT-MEs. FA-CT-MEs Al Tf/FA-
CT-MEs BA A5 ik s fa e ER SRR e
2.4 {RIMABMEE MR EEP
2.4.1 RARCH)  EE T AR R FRHL S mg
AL ZE, FH DMSO WREZRE 10 mL 59K
9 1 nmol/L Vi &5 7 A RELL R AW

CT-MEs. Tf-CT-MEs. FA-CT-MEs. Tf/FA-CT-
MEs [l & J5ikin “2.2” TR Ark
%2 7£pH 748 Tf-CT-MEs. FA-CT-MEs &% Tf/FA-CT-
MEs P ELBLZNMREER n=3)
Table 2 Tripterine leakage of Tf-CT-MEs, FA-CT-MEs, and
T{/FA-CT-MEs at pH 7.4 (n =3)

MR 28/%

Tf-CT-MEs FA-CT-MEs T{/FA-CT-MEs
4.05+£1.13 473£1.16 5.58%1.32
456+121 523£1.05 6.60%=1.10
20 645+124 6.60+142 7.62+150 7.95£1.22
40 8.02+1.30 8.14*1.81 9.19+141 8.64*1.61
8.0 11.81£2.04 122242.26 12.73+1.24 13.18%*2.15
12.0 14.03£1.31 1426%£1.62 16.28+£1.63 16.96+1.40
24.0 17.92%2.16 18.85+1.45 19.23+2.32 20.38+2.37
48.0 20.14%£2.43 20.36%2.51 2236+1.81 23.86+2.77

t/h

CT-MEs
0.5 4.12%+1.01
1.0 4.32+1.13

242 MTT L5 WEBAEKARKYIR, S
10% FBS ] RPMI 1640 377 55 1 4 41 i Sk 5 2
1X10* Ay /mL, AT 96 fLH A, FEFLIIA 200 uL
MR, BT 37 C.5% CO, 75/ HE 24 h,
fEILNGEEE, XTHRZH45 T RPMI 1640 A58 45774,
B RN THE AL R . CT-MEs. Tf-CT-MEs.
FA-CT-MEs. Tf/FA-CT-MEs, &4HA 54kt
MR LLTE AR ZIRETH N 84 44 24 1. 0.5, 0.25,
0.125. 0.062 5 umol/L, FAMKE R 6 ML, 25
H5AMgILREE 20 h J5, FFLIIA 20 )L MTT (5
mg/mL, B 0.5% MTT), 4k&:8%3% 4 h J54& 1843z,
Wz bR, BANEAFLIIA 150 uL DMSO ¥,
RERMCHEIRYE 10 min 5, RPN 490 nm
SR IEE (4D B FHFIFH A T 255 4
PRLPRT S A F AR 20 o AR 18 T 400 ) 26 T A A P B 1
PN HIIRE (ICso) .« 1Cso MITHE R Graphpad
Prism 6.0 #f4 (ZE[H GraphPad Software A &), 72
/(1

G TN 2 =1 — 4 /A e

SRR 3.4 P, #4525 2400 MCF-7 #i1 A549
FRO20 M2 P 2 SRR P AR E D), FLRt A 7 A R4 K
R R, S A2 AN PR s R g, 40
PR R TR, SAaAIEARMA.

CT-MEs. Tf-CT-MEs. FA-CT-MEs. Tf/FA-CT-
MEs S FLEARSMT MCF-7 4RB3E5E ) 1Cso 5
W4 1.05. 0.85. 0.93. 0.77 pmol/L. Bt &4k /37
B, TE-CT-MEs [#] ICs {E t CT-MEs [ ICs, {& %
i 19.05%, B T EMRITFLIE R T 670 H 4 )
P B BRAR T 44257 % . FA-CT-MEs 1] ICs fH L
CT-MEs ] ICso fHF#1K 11.43%, $27~ FA &1k

*3 BEABHRLERFIFIX MCF-7 BRI AIMARSSE (xts,n=6)

Table 3 In vitro cytotoxicity of various tripterine formulations against MCF-7 cells (x + 5,1 = 6)

C/(umol-L™) AR
HABRLER CT-MEs Tf-CT-MEs FA-CT-MEs Tf/FA-CT-MEs
0.06 102.08+4.52 101.02+3.28 97.85+1.44 100.62+2.83 94.28+2.12
0.12 97.21+3.82 91.28+4.15 92.99+2.54 90.73+2.64 92.27+3.89
0.25 86.27+6.74 80.47+1.40 77.91+1.27 79.34+1.10 78.37+1.53
0.50 72.19+2.11 64.89+2.25 58.48+1.48 66.34+1.73 59.43+2.09
1.00 54.7442.98 49.15+5.80 4578 +4.71 47.04+1.81 43.26+1.78
2.00 34.12+4.72 35.33+4.01 29.28+3.16 36.99+0.32 30.2540.56
4.00 16.07£0.66 14.87+0.34 18.87+1.31 16.78+£0.77 19.52+0.97
8.00 14.24+0.85 14.10£0.49 14.65+1.56 14.58+£1.23 15.87+1.34
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F4 BENABROEHFIN A549 HEERYAEINAPEEM (x+s,n=6)

Table 4 In vitro cytotoxicity of various tripterine formulations against A549 cells (x +s,n = 6)

B fETEZ %
C/(umol-L™")
HARAR CT-MEs Tf-CT-MEs FA-CT-MEs Tf/FA-CT-MEs
0.06 99.46+1.40 100.72+1.81 98.78+0.63 98.24+3.74 97.66+1.76
0.12 92.17+1.25 90.47+2.64 89.12+1.23 91.43+2.11 86.28+2.25
0.25 87.28+5.80 79.14+3.22 80.53+6.72 78.12+2.98 76.24+2.11
0.50 79.12+4.01 66.34+1.52 61.28+4.47 66.31+4.72 60.1243.12
1.00 59.73+1.34 53.04+1.67 42.1441.08 48.3540.66 42.86+3.24
2.00 43.5640.49 35.99+1.72 31.67+1.06 29.1240.85 28.13+1.52
4.00 263142.15 16.7440.83 17.3541.11 18.1440.41 14.2540.89
8.00 11.56+1.56 12.584+1.21 10.1240.95 10.23+1.15 8.1340.83
FLXF MCF-7 40 f #E ) /E 3 2 . TE/FA-CT-MBs  YHALfEILiRE, FH 10% FBS (1) RPMI 1640 577

[ ICso At CT-MEs f ICso fHF#1E 26.67%, F W
T A1 FA XU AS 7L 7T LA 585 MCF-7 41 )
WEEINRIER . deAh, R AL RN MCF-7
H ICsof (1.52 pmol/L) /& TS FLd, R
A A I I PR SR A B

XA Tf 2R RIAN AS49 41 R,
CT-MEs. Tf-CT-MEs. FA-CT-MEs. Tf/FA-CT-MEs
TEAR SN A AL G FE ) 1Cs0 {53728 0.99.0.86.1.01
0.85 pmol/L. Tf & TH/FA &1 73 5% CT-MEs ] ICs
B A 13.13%- 14.14% . XUEAEAH A0 5% MCE-7
SR SRS, HEMI AT RS S AS49 4R A FA 2Kk
FAVEgR AT G0, R aE R HTE AL, TF A1 FA W
HAZMK) CT-MEs 7] LB 14 98 % 401 MCF-7 %%
THFA SRS RIE A 2R IR ST e it 1 o
2.5 (HBRIBENHRTY
2.5.1 RZECH]  UFE FITC K (free FITC): Fx
B 0.975 mg FITC, F4i/KERE 10 mL 4 250
umol/L i & FITC ¥, BELIRAT

FITC-CMEs. Tf-FITC-CMEs. FA-FITC-CMEs.
Tf/FA-FITC-CMEs il & 7730 “2.2” BT ik
252 YIMERECSRES: BRI AN, RS

FITC-CMEs FA-FITC-CMEs

100 pm|

T B R AN B, AR RS B R A R
N IX10*ANmL, AT, SERT 24 FLYNARIE IR
B, BN 400 uL. 37 C. 5% CO, B3 46 i
H 24 ho BEANEIEFRE, ¥ free FITC. FITC-
CMEs. Tf-FITC-CMEs. FA-FITC-CMEs. Tf/FA-
FITC-CMEs 7 hl AT AR FHEMRES 5 pmol/L
(LA FITC 3BT, AZ5T4uig, &FL 400 uL. 4
H] Tf ZAKL 2540 (TE-FITC-CMEs+Tf). 4] FA
ZARGE P (FA-FITC-CMEs+FA) B¢ [A] i 1] —
H ARG 254 (TI/FA-FITC-CMEs+TH/FA) W H
SEWHT 2 h B, RS LFLAEREFRIUS 4 BN
TEEH REIREN 1 mg/mL). 755 FA il (i
HIREA 441 pgmL) K ZHWRAHR, WEER
J5 43 M Tf-FITC-CMEs. FA-FITC-CMEs. Tf/FA-
FITC-CMEs. A# 4 WG N CO, Br 7= 4k 4%
I 4 h, PUEEELREFRE, &FLIN 500 pL PBS Mk
3 Y%, FHN 100 pL A7 EDTA ) BEEFEALZ) 2 min,
STENFE LR . IO 500 L & 10% FBS ) PBS ¥#
W2 1E7H 4k, 1000 r/min B0 3 min, FFFR_ER)E
O 1 mL PBS #4247 57 Ja dh 47 i U4 f Aok il
SR 4.

Tf-FITC-CMEs

Tf/FA-FITC-CMEs

100 pm|

100 pm

4 RHREEBMRURXLE MCF-7 4853 4 h B9REMER

Fig. 4 Fluorescent staining of cellular uptake in each group after incubation with MCF-7 cells for 4 h
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HH & 4 B] %1, MCF-7 4iffd5 Tf/FA-FITC-CMEs
HLWEE 4 h 556 B R T FR RS ) f A
H, FERAEBIE AR TT DL =icFLdE X MCF-7 i
WIEETT. X HE B4R (3R 5) KW, THFA-
FITC-CMEs. Tf-FITC-CMEs. FA-FITC-CMEs P/ }¢
FITC-CMEs Z2H [f1ffd N % S5 FE 73 il /2 2 782.33 &
131.77. 622.80+18.57. 1182.45+113.12. 475.94+
12.67, Tf. FA PLK TH/FA 1&i% 5l & FITC-CMEs
MR ELAE F1M 5.8 134 2.5 15, RUIH Tf 1Bif
A1/5% FA B 1 L BESE 5 MCF-7 41 M X 25 ) 1 4%
HUPE F o T AR DG RS S P S B0 6 B, TH/FA-
FITC-CMEs (136 U 5 FH 2 1 TS24 R FA 324k
KU AT

16 AS549 Ao RIZH A, X253 1
Bk 5 Fion, THFA-FITC-CMEs. TfFITC-
CMEs. FA-FITC-CMEs L/ FITC-CMEs 4 [ HE
9Ot Ay A& 2 76291 +23.18. 2 795.16 +
130.43. 1 980.64+47.53. 1 950.18+46.52, Tf }%
TH/FA &1l FITC-CMEs 4 i3 ER 8 /18RI = 20
40%. AT BE 5L A A& AS49 ZHi L FA 2R FRIKEH
PER IR A, FA B B TFLT T A549 4H 6 B
SHERFAER- . BRI, Tf A FA XUEEM
) CT-MEs 73 3L AT LA B 52 358 5 S0 P A A 97 32 A4 X0
FIEMAH A 2 MCF-7 40 fxt 259 3BV E A o
2.6 ABATER
2.6.1 AZGHCH] % “2.47 TR FIEE I R E A
=5 RAARSUNE &LE MCF-7 ZAAEFN A549 ZRAR 4 h BY
BHE
Table 5 Cellular
microemulsions after incubation with MCF-7 cells and A549

uptake of different types of

cells for 4 h observed by flow cytometric analysis
e
MCEF-7 A549

475.94%12.67" 1950.18+ 46.52
622.80+18.57" 2795.16+130.43"
1182.454+113.12" 1 980.64+ 47.53
2782.33£131.77 276291+ 23.18%
Tf-FITC-CMEs+Tf 498.58+30.60" 1982.25+ 84.76
FA-FITC-CMEs+FA 489.26+£23.05" 1967.72+ 31.61
Tf/FA-FITC-CMEs+Tf/FA 475.97+12.34" 2030.53% 70.39

5 TfFA-FITC-CMEs ZH b (MCF-7): "'P<<0.01; 5 FITC-CMEs
HLLH (A549): ¥P<0.01

P < 0.01 vs Tf/FA-FITC-CMEs group (MCF-7); "P < 0.01 vs
FITC-CMEs group (A549)

FITC-CMEs
Tf-FITC-CMEs
FA-FITC-CMEs
T{/FA-FITC-CMEs

FRLLFIEW, % “2.27 WUF )75 i £ CT-MEs.
Tf-CT-MEs. FA-CT-MEs. Tf/FA-CT-MEs, i#% Tf
TR RS FA JEWRIA] “2.5.27 T iERCH
2.6.2 ZHHUPATISREG K “2.5.27 TR FITC #ik
IRTEAREAER, HEHHAD AT R IR R
% 2 pmol/L (LATH AR RIRE ), HoAhdi Fid#
1, FJa N 500 uL 7 10% FBS ] PBS &£ 1L
WAL, 1000 r/min B0 3 min, FFF_EIERJE A
100 pL PBS #424T4], HUL4HEE 50 uL, 5 50
uL Annexin V-PE J#%], #HHEE 15 min &R
A0 AR 3T

gE R 6 iR, 45 CT-MEs. Tf-CT-MEs.
FA-CT-MEs. Tf/FA-CT-MEs &I It E 4h )5,
AT R S T T AR R A A, TR
LIRS T35 SR i MR T A BRARE R . &
FLAHZ [ LB AT &, T, FA LK TI/FA &40 2 5l #
CT-MEs 40 A TR /1325 28.02%. 13.79%-
29.30%, FENEREAAR BT AT LAME MCF-7 48 i
T, BT Tf f/o% FA ZARNH| LI, *
Tf/FA-CT-MEs %5 MCF-7 40 T-/Ef 2 h Tf
AR FA SZARXEA T SRRY, R
B T LR R M TR A R R SR E A
3 g

AR F UG WY A5G K T FA-PEG 400, K
FH 87 AT 428 1) T2 e My ) £t OSUCEEAB A ¥ TH/FA-
CT-MEs. il I XHZ AL AT B PE R R I, Bl
& THFA B, SFLRE /Mg, (2454bF 50
nm FJKF, [RIEF, 8 iE G i s I EE T AL Ak

*6 AEHILHEIFEF MCF-7 HRRVAT R
Table 6 Apoptosis rate of MCF-7 cells after treatment with

different types of microemulsions

2 TT2/%
pagi 19.7340.63
HABRAER 40.37+7.47
CT-MEs 54.60+0.85
Tf-CT-MEs 69.90+3.11"
FA-CT-MEs 62.13+2.51"
T/FA-CT-MEs 70.60+6.92"
Tf-CT-MEs+Tf 51.83+0.88
FA-CT-MEs+FA 49.85+3.96

T{/FA-CT-MEs+Tf/FA 51.45+4.80

5 CT-MEs A4 "P<0.05
P <0.05 vs CT-MEs group
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WIS, R ILRLEC AR A 1 3 Sl AL s AN K
AL IRES T AT E SRR N . O
TEAAEE . dilfaeSma.

TEAR AN B R i 27, TH/FA-CT-MEs XL
SR 3B AE MCF-7 I AL o 8, T fE
A549 ARt 5 T-CT-MEs Z 5| A K. MTT 5£
o g | LRI MCF-7. A549 4HHur3
VEAMHIER, 455 %] CT-MEs & Tf fll FA X{#E1&
T e S 3 6 3 S AR XU Rk 4 i &R
MCE-7 [ 34 G A0 FF o 40 55 BSR40 B O
53 A 3t — 25 B QRS 1 (1) CT-MEs B & 38 5if
MCF-7 20Xt 254 (4550 A 38 i 5 MCF-7 4
TR,

AR R PR VG M5k, (R A S FHIEECR,
DT B v AR P 1) 20 AT 38 B R I L R4 1 DG BB A
T o AR CHEE SERGEAS A Sl m 8L
5538 AT B B B 5 7V RE S A A R T A T
LR RSN IUITIRT v 1, SR TTAAR P 1) A 7 e e o
NI, WA RO E XU SR W AE AR A 7K1 b
96 I 1) PR RN 3 SOk B S, B AR LA A MCF-7
R AR R AT IR AT ST . IEAh, T AT FA XU
M AR TR S T HARG ORI R, W)
T2 W I I T I AL B 2 SRR L i 24 R
GuiEHE— PR TT

SE K
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