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W E: BH iFr CDI33 FAABHINELERMIA (anti CD133 antibody-modified shikonin-loaded microemulsion, Anti
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RN IREUAT N, S BRI A V-PE/7-EIE L HE = D (Annexin V-PE/7-AAD) R &L RAHAFIMBWAT AT N, 158
BIEFEFHAREE MDA-MB-231 T4, @il %45 25400 5 WS4 i sk LR CDI33 4%, 2 74 & MDA-MB-231
SRR, WA K, S EK (SKN). SKN-MEs. Anti CD133Ab-SKN-MEs, 4 mg/kg MK iv 5 1k, WEZMREREA.
PREAAER ] R A CDI33 4l b %, 3R Anti CD133Ab-SKN-MEs FIRIEFR &N 1.0%, HilkZE N 0.025%,

B IASREE, RN (31.4%2.1) nm, LA (-18.7%£2.5) mV, fHHEN (93.6+2.8) %; Anti CD133Ab-SKN-MEs
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Treatment of triple-negative breast cancer with anti CD133 antibody-modified
shikonin-loaded microemulsion
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Abstract: Objective To evaluate the feasibility and advantages of therapy of triple-negative breast cancer with Anti CD133
antibody-modified shikonin-loaded microemulsion (Anti CD133Ab-SKN-MEs). Methods Anti CD133Ab-SKN-MEs were
prepared by a classic EDC/NHS conjugation technique. The drug loading efficiency and density of modified antibody were
optimized using average particle size, Zeta potential and entrapment efficiency as indicators. The cell proliferation of MDA-MB-231
cells was investigated by MTT method. The cellular uptake of various formulations was qualitatively and quantitatively investigated
using FITC as a probe. MDA-MB-231 cellular apoptosis induced by various treatments was evaluated by the Annexin V-PE/7-amino
actinomycin D (Annexin V-PE/7-AAD) assay kit. MDA-MB-231 breast cancer stem cells (MDA-MB-231 CSC) was enriched by a
suspension culture technique, and the cell morphology and proportion of CD133-positive cells were studied after treatment with
various SKN formulations. The model of MDA-MB-231 tumor-bearing nude mice was established, and then injected five times
every other day with saline, shikonin (SKN), SKN-MEs, and Anti CD133Ab-SKN-MEs at a dose of 4 mg/kg, to observe the tumor
volume, survival time, tumor inhibition and CD133" cells ratio during/after the treatment. Results The optimal mass ratio of SKN
to total carrier was 1.0% in the preparation of Anti CD133Ab-SKN-MEs, and the optimal density of modified antibody was 0.025%.
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The particle was spherical with a particle size of (31.4 + 2.1) nm, a potential of (—18.7 = 2.5) mV and an encapsulation efficiency of
(93.6 £ 2.8) %. The ICso of Anti CD133 Ab-SKN-MEs against MDA-MB-231 cells was (1.53 + 0.43) ng/mL, the cell uptake of Anti
CD133Ab-SKN-MEs was significantly higher than that of SKN-MEs and SKN, and 8 h incubation induced (67.9 + 4.2)% cell
apoptosis. Anti CD133Ab-SKN-MEs can significantly inhibit the globularity of MDA-MB-231 CSC, with a decrease in the number
of CD133-positive cells. The in vivo tumor inhibition rate of Anti CD133Ab-SKN-MEs-treated mice was 78.5%, and 12.5% of

tumor-bearing nude mice still survived at day 69. Moreover, the ratio of CD133-positive tumor cells within the tumor tissues was

significantly reduced. Conclusion Anti CD133Ab-SKN-MEs has obvious advantages in treatment of triple-negative breast cancer,

which might be related to the inhibition of tumor cells differentiation.
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25, WA ERIRTT 23] DA, K25
TBIT T R I TR G F AR V)RR ALy ),
B G DA R R 2880350 32 BIAR K 1) PR A

LEETE (shikonin, SKN) & ML BRI EEAFEY)
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DAK R AR BB A SCHRRIE, V2 MR
FUMR R . MR BR ) T4 iR mad R ik
CD133M121, 33 — Py 7E 11 2454 52 1) i i 0 1
B2 RB R M Z P CDI33 Hifk (Anti
CD133Ab), RS ey P20 o) A0 1% 31 H b
X3, SEHAH R BT

AT 5T LA = B LR SE MDA-MB-231 41l
FHRLIR e RS R R SRS, it —Fh L s 24
ARG, ¥ SKN 1ENMER M2 A T AL fe v
PN, JREd S E575% Anti CD133Ab

AR L B 0 %) S e AR A 0 7 A 7L R SR D
IOUEHI 131 SKN 454 24t (Anti CD133 antibody-
modified shikonin-loaded microemulsion , Anti
CD133Ab-SKN-MEs) {E4A& Py #Mu e L & B I8
Y O e TN K v D N 8 5 X W I X
s R AR RRE DL K T2 B T Rt 9
1 BESHHR
1.1 {488

RT5 2 sUInFRE keSS, TR SRR A
FRAF]; MS250 DU 8475532 — R, S AR
B FERI 2B HBR AT ; Waters 2965 5 ZBAH
i (HPLC) 1%, EEIRFHHERHLAR AR D
2 L.S13-320 FifAx, EE v & FERFF A PR AF
BARE T 1X83 OB E BAes, HA UMK E bk
Xtk; JEM-2100 243 5 g%, H A JEOL A3 H
FRAA]; Spectra Max® ABS Plus FbRr1X, Z£E MD
BHEAR A Co MmN gifie 7y i, 3&E BD #}
KARAHE; Milli-Q flex5 #aiK RS, FEZEH
AR AR A A
1.2 K5

SKN I H ¥ s BT Al AR A R A ], iR
IH0>98%, L5 AXN64262-202; Kolliphor® HS15
W H%E Sigma-Aldrich A#; WiHER. R
400 (PEG400) ¥ H g =55 R 2 RHE A PR A 75
AN RN 2R 4 B s
(DSPE-PEGsi-NH,) T~ _F g S 4e ik R 25 RBHE A R
AT 13- HEIE R IL)-3- 230 W bR &
(EDC-HCD). FREIEHIBEW i (NHS). 5Ffii &R
W E (FITC) W EBTH T 45l 5 B A Al
DMEM. fii 2 1135 (FBS) « JR Mg R 2% v 5 (PBS)
R —H AL (DMSO). MTT (EMELE) 4
R F/FERT I [ 35 [E Thermo-Fisher 22 7] ; Anti CD133
Pif. APC-Anti CD133 FifAH3EE Abcam 2w #i
fit; Annexin V-PE/7-AAD 21 B 98 12357 &0 B &
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HEEVRHAR A .
1.3 RN

MEPERR SR, MR (20+£2) g, 1 RiETET
LI A FEISEHE, SR SYE Y ANIE S SCXK
(71200720005, FFE T IEIGAEEN SPF 24,
TRl FRIAE] EH 2R 7K M, SRIGRT 24 h A AZEK.
2 FEEHR
2.1 WEHEHFRMKL
211 BREEETZMmA FREL 900 mg Kolliphor®
HS15 (LA R #FK HS15)+ 300 mg PEG400 5 10~40
mg SKN, i/ E e a5, A 800 mg ¥
JHMERFN 58 mg DSPE-PEGsi-NH, 4k 245+ 30 min, 5
mL ZET/KZEHEMA, BIff SKN-MEs. 2.2 mg

EDC-HCI #1 1.4 mg NHS Jil A\ SKN-MEs & =
TEPEFE 4 h, BN 15 pg CD133 Fidk, =iEpidEd
U3, Bk 2 B A RE AR 4 RN 13 000 GE T
R Bh/KIENT 12 h, BI1F Anti CD133Ab-SKN-MEs.
fEBEN LU (DLS) oGk EE{X A HPLC
WERAE . Zeta WA FIAE RIER. S50 WK 1,
SKN Jii gt (b EmE) £ 0.5%~1.5%,
2 MFLARAR AR LA B, (HY i E L b
T+31 2.0%)5 , SKN-MEs #ll Anti CD133Ab-SKN-MEs
ORGSR SR ES ol NP N iD= 4 s IS D)
Anti CD133Ab-SKN-MEs Zeta Hi{i.3J Lt SKN-MEs
i, $RIRPUARAE I T DLBH 2 B AL 1) 2R Th AT
SR T HERF AL I S AR E It ANFIFORH R 35

F1 TRIAHEETHRAZE, Zeta BUMBHEER (X £s5,n=3)

Table 1 Characterizations of particle size, Zeta potential, and encapsulation efficiency of various microemulsions with

different feeding of SKN (X *s,n=3)

Zeta HLA7/mV

BE /%

Anti CD133Ab-SKN-MEs SKN-MEs Anti CD133Ab-SKN-MEs

RifE/mm
SKN/%
SKN-MEs Anti CD133Ab-SKN-MEs SKN-MEs
0.5 26.5+1.3 323+1.9 -13.3+1.8
1.0 284+1.8 314+2.1 -10.6+1.5
1.5 38.7+2.4 43.1+3.8" -12.3+1.5
2.0 572142 64.7+4.9" -14.1£2.0

-17.2+2.1" 85.8+2.1 90.9+3.0
-18.74+2.5™ 87.4+22 93.6+2.8
-19.14+2.8" 69.4+1.9 55.6+1.8"
-21.24+1.9" 51.2+1.5 37.7+£1.4"

5 R SKN JF = HE i) SKN-MEs Fb#: "P<<0.05 ™P<<0.01

"P<0.05 "P<0.01 vs SKN-MEs with the corresponding SKN quality ratio

SMRLFL) SKN k3, 4 SKN i Em T
1L.0%KS, 2 MiFLI 2 i R B E K, H Ant
CDI133Ab-SKN-MEs # ik T SKN-MEs.

2.1.2 PUIAREE T 204 FREL 900 mg HS15. 300
mg PEG400 5 20 mg SKN, /14t #E 1~2h J5, N
A 800 mg MV R A1 58 mg DSPE-PEGs-NH, 4 243
# 30 min, 5 mL E£E F/KEREMA, EIfF SKN-
MEs. ¥ 2.2 mg EDC-HCI 1 1.4 mg NHS I\ SKN-
MEs & =M 4 h, BN 6~60 pg CD133
udk, RPN prigak R AR A T
JREA 13 000 FEHTRGBIKZENT 12 h, EIf3 Anti
CD133Ab-SKN-MEs. fif DLS F1 HPLC #ll 5 Ri4% |
Zeta AT FIELES RIGHR . OIS % FE ST AL BEAL
PERTIIEE, W3R 2 Fis, EPTE RN PiR T T
M, AR Anti CD133Ab-SKN-MEs K42 F1 HL 47 HY
SRR S A VAN TR N =i RN D WS =T S S
ZENE, ®Z&¥ Anti CD133Ab-SKN-MEs ¥ 4%
T EMaE N SKN I =N 1.0%, HrikEins
5 0.025%.

#Fz2 TEMEZEETHREMBALINE (X £s,n=3)
Table 2
microemulsions with different densities of antibody (X *s,
n=3)

Particle size and Zeta potential of various

CD133 $i/k/% $if2/mm Zeta Hifii/mV
0.010 292+1.6 -19.9+1.8
0.025 314421 -18.74+2.5
0.050 34.5+1.7 -19.442.1
0.100 27.1%+1.4 217423
22 HYMEENERE

SKN 1% 2% 4 2 HE STk 77 1:UY): Agilent SB-Cig
ik (250 mmX4.6 mm, 5 pum); EIEAEE N
30 C; WshAH N OE-K (851 15); AR EN
0.8 mL/min; il KN 516 nm; HEAEREA 20 pl.
PC ) A [] o 229k B R, 13F HPLC Al FF 42
Hil bRt 42, DAAE 9 & AAE e & T R .
2.3 WEHIERTIE
2.3.1 ZFEAMA (blank MEs)  FREX 800 mg Vi
% . 900 mg HS15. 300 mg PEG400. 58 mg DSPE-
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PEGsi-NH,, 45 CEIR K TR 214 HE 2 56 422
i, 5 min P S mL 253 FREIEMAK R T, B
TV RS 000 ¥ B T LG R W R A blank MEs

2.3.2 SKN f#FL (SKN-MEs)  #H{ 900 mg HS15.
300 mg PEG400 5 20 mg SKN, # 14 4E 1~2 h /&,
T 800 mg iV B2 AT 58 mg DSPE-PEGs-NH, 4k 4E
P+t 30 min, 5SmL £EF/KEHMA, BIfF SKN-
MEs. IR TN R EHBRAE AR, HS1S
TERFAF], PEG400 {ENBIFLIGTT, DSPE-PEGs\-
NH, 1E N IhEEAABIR AL o R 735, T 0.04%
FITC f4# SKN, E[I75 FITC-MEs.

2.3.3 Anti CD133Ab-SKN-MEs  #% iR 772 et
#1173 SKN-MEs. 2.2 mg EDC-HCI i1 1.4 mg NHS I
A SKN-MEs = HEBHE 4 h, FMA 15 pg
CDI133 Hifk, =iisd w3, prisk & A A Al
XForF A 13 000 FEHTAE AN /KIEHT 12 h, EPFS
Anti CD133Ab-SKN-MEs. ZRMIFI777, H 0.04%
FITC f# SKN, HI74 Anti CD133Ab-FITC-MEs.
234 IR LRFEH S MA AR
20 mL J&, 8 000 X g B> 5 min 225 A3 ) SKN,
T3 L3 20 L #H1T HPLC 2545 & .

A4 28 = Coxn X TG BURI U $ 2j

HA BIEWMBE A IERE 5 XM DLS #ot
FEEEACIRRAR . 250 BdE% (PDD Ml Zeta HLAL
GRbR. B 1 WET R A LA, T E S
TRAEE (TEM) LR F, HRT 5 H
1% B HIR S, BRI T /5 H TEM RIAEK &
MRS

ZERNER 3 P, BTl ) SKN-MEs Fif84Y
A (28.4+1.8) nm, PDI & 0.1014+0.001, Zeta H
SN (-10.6£1.5) mV. HJREBM T CD133 difk
J&, Anti CD133Ab-SKN-MEs fERif2A1 PDI _E#¢
SKN-MEs ¥ /NMERIN, HEREMEZER, Hi
Zeta FELAL KR T F#ZE (-18.7£2.5)mV, #75 CD133
PRSI g s gL R ) R, A B TR E
B FLEKFH S5 . Anti CD133Ab-SKN-MEs Al
SKN-MEs %} SKN H 5 ZITE 90% 47, H#E
BEMESR, SRR R T TSR
$ SKN.

WK 1R, 2 PR A 75 30 nm
Fet, SR EF 3 i DLS 4R —%. B2 &2
PIFLTE A %55, HEIT A SKN-MEs ZMLIH

®3 WMIABHFFIEFN (X £5,n=3)

Table 3 Characterizations of various microemulsions (X *s, n = 3)

2053 Fif%/nm PDI B2 /mV 2 /%
ML 262412 0.093£0.001 -12.340.8 —
SKN-MEs 28.4+1.8 0.1010.001 -10.6+1.5 87.44+22
Anti CD133Ab-SKN-MEs 31.4+2.1 0.11940.002 -18.7+2.5™ 93.6+2.8

Ha stk P<0.01
**P<0.01 vs blank MEs

B SKN-MEs

[l Anti CD133Ab-SKN-MEs

10 100

4% /nm

B 1 SKN-MEs #1 Anti CD133Ab-SKN-MEs HJ DLS {2
Lokl

Fig. 1 Size distribution of SKN-MEs and Anti CD133Ab-
SKN-MEs studied by DLS

[ 2 SKN-MEs (A) #1 Anti CD133Ab-SKN-MEs (B) A9
TEM [

Fig. 2 Morphology of SKN-MEs (A) and Anti CD133Ab-
SKN-MEs (B) observed by TEM

B, RIAXYEH, Kif2Z°N 30 nm; Anti CD133Ab-

SKN-MEs JEZAIT -7, {23 H6H B G, el
&t F CD133 Hifks %
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¥ 2.5 mL B e 4% (1) Anti CD133Ab-SKN-MEs
W (%5 mg SKN) BEFENET, HETHE
100 mL pH 5.0~7.4 [f] PBS /MR (FyA H AR Qg
THEOL AN 0.5% A L 56 1L AL E-80 B, f:4
pH % 5 ANPATSEIR A . AN B BEN 37 C, Jiekk
B 90 r/mim, JAMEIFE 1~48 h B[] SN H A
JRHECRE, JREANE FRRL. [H pH E. FRREZER S
I AT BTEUCRE SN 9 % 5 2SR, JRie 3~
5 min, 8 000 gX10 min &.», &M 20 uL 4T
HPLC jEf&, TR,

ZYMIRR IR = C e X 5 X 200/ U 25 W) &5 &

ZiRwE 3 Frn, fEANFE pH HAMT, Anti
CDI133Ab-SKN-MEs 48 h R2FUEEK SKN & 14b
T 30% A4, HRZERTRENE, FORXMHILR
% B W R ThRE. pH FEEXT SKN BRI
U 54 NP v: 98 23T /R R ok LK B2 N A s s
RITERARRAERN . JeAh, MBS 14t B
0~8 h BEUE Z b, SR B se%, 12 h 2
AREEF G 1.

401
* ‘;
30+
S *
g
Jg\ “ - pH 7.4
%- pH7.
—*-pH5.0
0
1I L) T T T T 1
0 8 16 24 32 40 48
t/h

3 Anti CD133Ab-SKN-MEs £ 4[5 pH &4 B RIHE
?HE (xts,n=5)

Fig. 3 SKN release profile of Anti CD133Ab-SKN-MEs
under different pH values within 48 h (X s, n=5)

2.5 PRIMABRESEMITEN

251 ZMIEIE MDA-MB-231 (Hh ERFE 4 i
) MREEFERCONE 10%6 4 5K DMEM. T
37 CF, 4ME 5% CO, Al 90% i 9 & 4 th TE 1
e, BRRE 24~48 h it | IR¥EFREE, WA T WS
Y1 o 2 FE R I 80% M, AN EDTA ¥ JREEH 1L 30
s, DR Eagle }577% (DEME) 5E4R;orFE& Il
W, 1710 CEEEL) £, &H.

252 FUFLPUAR AN ARG EE IE 1 MDA-MB-231
AR LL 5X 103 N/mL 00T 96 FLARH, FRE
BRI A 60%AM M I, FEBRBEFRM, MO 0.1 mL

FARTE SKN JR &M SKN. SKN-MEs fl Anti
CD133Ab-SKN-MEs i# ¥, L0 & 48 h G 20 pL
0.5 mg/mL MTT &, ®HHE 4 h 5, FERFR
£, M 150 uL DMSO, BEFRX L7E % 3 min J5,
Tl 570 nm ARG CAD B . FEEMHIHREE (1Cs0)
BT SPSS 14.0 A HAH .

MG R =A wn/A
253 WAEINE FHRMET WA MDA-MB-
231 gAML R LL 1 X 10° Ay/mL 38T 24 FLER,
B IRZ 80% A M B IS , B R EE 7R I 0.4 mL
% 1.0 pg/mL SKN ] SKN. SKN-MEs Fl Anti
CD133Ab-SKN-MEs k. L& 1~8h 5, PBS
FOTIEYE, HAAEEMAERHEAE, XA PBS
FeoME e, B0 PBS 43EG HX 100 pL 410
WAEEARFAN) Annexin V-PE TR EEOCIE T
30 min, SZEPREAT IR, AR THEL 30 000
AN
254 HRIEBGFIT  MDA-MB-231 Zi il
WEL 1X10°A/mL #5701 24 FLIRF, EREEFE
8O% IS B Jo, FEBRIEFRI, MO 04 mL % 5
umol/L FITC ¥ Z K FITC. FITC-MEs A1 Anti
CD133Ab-FITC-MEs ¥#i#i. i E 4 h J5, PBS 7
IIEVE, TG B BB SR I P (G R
HHHTIR . A A S I 2 R AL S, FIR
H PBS #riEde, B0 EHA S FBS Kk
TR A M B, I A B SRS I B N 5% e
B, %010 000 A4

LERIE 4 Fin, ¥ SKN JRERERT 2
ng/mL B, FHIFIHNT MDA-MB-231 41 i)
BRI EIE s AR 2 R B2, MELALE S
AN IEAF TS KRR T2 SKN 4, $Rnlies
T FL A A P IO 2 5 tbAk, Anti CD133Ab-
SKN-MEs [ICso (1.5340.43) pg/mL ] X4 g i 4
B HI A FHAE 2 N i R B B B T SKIN-
MEs, 7] G855 P AME 1 Jo 4 B B3k — 25 34 i 5%

5 1) 7R ZELAE AN [ B 1) A5 R 240 B T 3 5 SR L
Kl 4, £ 1~8 h, SKN 4N T TR RFFIE
20%~30%H)/NEFE A ; SKN-MEs 7E 2 h f5 T
FRRU R T4, H2~8h [ TR HH
TR IR EM S, #2782 h AHER SKN-MEs
B0, 2434 CD133 HiikEifi)5, Anti
CD133Ab-SKN-MEs fJ#F T2 5HAth 2 AL, A
AAE B 8] 5 70 B i s, FE B[R] 8] 55 )
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F4  HE MDA-MB-231 ZHIEFEHIHIER (X £5,n=6)
Table 4 Cytotoxicity of formulations against MDA-MB-231 cells (X *s, n = 6)
LA Y%
2H 5
0.05 ugmL™" 0.5 ug'mL"! 1 pg'mL™! 2 ug'mL™! 5 pgmL™! 10 pg'mL™!
SKN 99.194+424 96.81+526 82.18%t4.11 66.191+6.73 33.92+4.35 25.19+3.12
SKN-MEs 101.27£4.02 99.81+5.19 76.15+4.42 5221%529" 16.18+4.27"  14.11£3.21™
Anti CD133Ab-SKN-MEs  104.35+7.24 97.63+4.12 62.924+529" 37.02+£2.21"* 11.90£3.20"* 10.81%£1.21"
5 SKN H#L: "P<<0.05 ""P<<0.01; % SKN-MEs [L#k: *P<<0.05 #P<0.01

"P<0.05 "P<0.01vsSKN;*P<0.05 *P<0.01 vs SKN-MEs

100
—e—SKN

—a— SKN-MEs

—e—Anti CD133Ab-SKN-MEs

kKA

80

FATH /%

20

t/h

5 SKN-MEs Lb#¢: *P<0.01; 5 SKN H#: #P<0.01
P <0.01 vs SKN-MEs; #P < 0.01 vs SKN

4 FEIRHE S & HIFIXT MDA-MB-231 i SRT%
(X xs,n=4)
Fig. 4 Apoptosis induction by formulations at different

time intervals (X Xs,n=4)

FITC FITC-MEs

& s

AW AHE ETF [8 h MAET-E RN (679+
42) %],

JNEAIE Anti CD133Ab-SKN-MEs 75 21 Jifa 38 55 4111
il S T2 S AL A S A MR ICE 58, ARSLIRXT %
1) 7R ZEL R 20 PR B A 1 s A E ) 4. W S
fi7n, Anti CD133Ab-FITC-MEs 403 )5 ) MDA-
MB-231 4= & =T FITC-MEs 41; 1 2
AMFLAE R OG0 B B 2 5 TR R FITC 4 it
4, H CDI33 fiithMi EHMMiE, HH Ant
CD133Ab-FITC-MEs 42 J5 ) MDA-MB-231 4 /i,
DE 'G5 B B B PR AR, JE I R RIS UFSEIR RN T
CD133 Hif e it ezl e st 4 st U e . & 5
JEE 7R B R R R e s L, i iU o e &=
Anti CD133Ab-FITC-MEs {k ZA R I H 5 528 1) 2 s 53k
FE, SRR R —8.

Anti CD133Ab-FITC-MEs+
Anti CD133Ab

Anti CD133Ab-FITC-MEs

T RIMFLH RO E / (BEBIRE 50 jm)

Fig. 5 Cellular uptake of various microemulsions (bar is 50 pm)

*5 WFLHIMDA-MB-231 BRIV EEITHN (X *s,
n=3)
Table S
treating MDA-MB-231 cells with various formulations
(X xs,n=3)

Intracellular intensity of cellular uptake after

5 L P35 58
FITC 17.47£1.13
FITC-MEs 66.53+4.27"

Anti CD133Ab-FITC-MEs 74.11+5.25™
5 FITC tL#: “P<<0.01

P <0.01 vs FITC

2.6 EFLINEI A TN
2.6.1 AL SR A0 R PR 2 M TS B 1 X 10°

S MDA-MB-231 4liffl, 333764 FBS (10%). &
## (100 U/mL) FIEEE % (100 ug/mL) ) DMEM
Bragdkep, 1837 C. N 5% COy 2614 TR 9%, K
4 R SR BRI & & I T4 (CSO)
IR - B 2 X 10° 4> MDA-MB-23/CSC 51 T
RMGEERE R, Ki3R 54 FBS 1) DMEM/
F-12, 380 B27. 3R A KK+ (EGF, 20 ng/mL).
ol AT 44l B A= K K7 (bFGF, 20 ng/mL). i
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BE (5 pgmb). FMEAEA (04%). HER
(100 U/mL) F4EEH R (100 pg/mL). #E R IE 8~
12d J& , #175 MDA-MB-23/CSC ¥k . 73 NxTHE (58
4 REFR3E) . SKN. SKN-MEs #1 Anti CDI133Ab-
SKN-MEs 4 21, JiEiKE N 1 pg/mL, 250N

X iR SKN

10d, WEL S ERME MR, i ERekmi.

ZERE 6 fik 6 Fron, XIRAURERIARTE 4
Hrhf K, N 76.52 um?, SKN. SKN-MEs I Anti
CD133Ab-SKN-MEs 4 [ H AR KB ks, Horp
Anti CD133Ab-SKN-MEs 244t Ji5 (198 BR J L-F- 4t LA

SKN-MEs Anti CD133Ab-SKN-ME

El6 AFEHZEEST MDA-MB-231/CSC fEFMIFZASZEM (ELBHIRA 200 pm)
Fig. 6 Influence of various formulations on morphology of MDA-MB-231/CSC sphere (bar is 200 pm)

* 6 ARIAZHEAIXT MDA-MB-231/CSC BIKE RN
(X *xs,n=3)

Table 6 Influence of various formulations on area of MDA-
MB-231/CSC sphere (X x5, n=3)

A JREERTHIFA/(X 107 um?)
PO 76.52+6.24
SKN 43254536

SKN-MEs 19.34£2. 12"
Anti CD133Ab-SKN-MEs 5.2242.01"#H&&

SRR P<0.01; 55 SKN 41LE%L: #P<<0.01; 55 SKN-MEs
HEH: «4P<0.01

**P < 0.01 vs control group; #P < 0.01 vs SKN group; 4P < 0.01 vs
SKN-MEs group

S, S BT UE B B FL R % B 2 BEAIK MDA-
MB-23/CSC JEER R BRI fE 71, 7] fig 5 BRI H R
TYni TR A <.
2.6.2 TANIREA BT AR ER AT i
R 5 513 MDA-MB-23/CSC J& Bk, Bl
BRI R AN B B o 40 AR IR (S 45 9735
SKN. SKN-MEs 1 Anti CD133Ab-SKN-MEs 4 4,
JREIREEN 1 ug/mL, 252504 48 h. ##%1& APC-
CD133 FuAA il & 5 A IURE 8 G £ 30 min, 7R
SR FH VL 2 S 00 48 L 362 T A B ) 3B 7K
SERE 7 Fow, SRR CD133 RN
8.23%, {H SKN. SKN-MEs Al Anti CD133Ab-SKN-
MEs #411) CD133"4 g ZAK 9k /), H ' Anti
CDI133Ab-SKN-MEs 4 4b 2 J5 /] CD133" 4~
1.12%, 7s H T vh B AL Re g W 2 PR (I MDA-
MB-23/CSC [T EMRIE, 4R E LIRS
PF—.

SKN
4.64%

RAA ) 0.14%

SKN-MEs

% H

2.18%

APC-CD133
B7 RAEEREHFILE 48 h T MDA-MB-231/CSC #)
CD133 A%
Fig.7 Flow cytometric analysis of CD133" cell population in
MDA-MB-231/CSC treated with different formulations for
48 h

2.7 R TE IR

BEALGE B AR B 48 X, ABRJS 0 sc 0.1 mL
1 X107 4N/mL ) MDA-MB-231 B4 83, [ hi2s
KEE, 7~10d f5 CEEREAR 70~90 mm?*) 1§
b AR FABEAL 2 N AEEE ER K. SKN. SKN-MEs Al
Anti CD133Ab-SKN-MEs 4 41, 7> HI7ES 16~24 K
HHATRRR iv 4524, FIEWN 4 mgkg. 1HITHRIM
RALPIRAS, KM AT, 5 32 RALFE G R B i
JEFRE . R 4 22 P i B A AU 4 B
H APC-CD133 Hifk il &l il 41 2 CD133 [
PEAH 215,

98 28 =1 — PRI 48 B/ IR T8 B

Pl sRa 4 e = Pl R R/ Bh A T

SR 8 Fion, R 5 KAML,
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BRI B BB N &ad 5 ke ZifE, W
SN 5 SKN-MEs 4 (1) s AR B i/ F SKN
H, I T AL NSNS, nT R A
L aGoE (EPR) RN A St sh#t i g ¢; 12
I CD133 HiAR B LA e AR AR g — 0 1o, B
KT SKN-MEs 4., &5 R 5450 80N — 2,
IR F 45 5 W 7. SKN-MEs 477 2L #0198 2%y
60.1%, 1 Anti CD133Ab-SKN-MEs 41 Jllj i |
78.5%. WAL, ASLIGIEGH T RFEVATT 4R R
AW, 9 Fras, SKN-MEs ZHA8 R i KA A7
AN 66 d, AHEL SKN 41117 45 d, 5 W B8
1M Anti CD133Ab-SKN-MEs £H [t 25 B 76 WL 52 1 24

600 g gk

=—a—SKN

—4—SKN-MEs

4004 = Anti CD133Ab-SKN-MEs

500

3004

Jieb R A4 /mm3

2004

1004

0 T T T T T T T T T 1
14 16 18 20 22 24 26 28 30 32

boror A

days post-xenograft implantation

AR KALLE: "P<0.01; 5 SKN 4lHE: “P<0.05 *P<

0.01; 5 SKN-MEs 414 4P<<0.01

"P <0.01 vs saline group; *P < 0.05 *P <0.01 vs SKN group; &P <

0.01 vs SKN-MEs group
8 MDA-MB-231 i/ NRETRIAHARTTHE/Z G
BB FIRT (X £s,n=12)
Fig. 8 Changes of tumor volume of MDA-MB-231 tumor-
bearing mice after treatments at dose of 4 mg/kg (X *s,
n=12)
& 7 MDA-MB-231 THE/NRETERLERTT RRYINE
ZHF CD133 PAMERTN (X £s,n=4)
Table 7 Tumor inhibition rate and proportion of CD133*
cells of mice after treatments (X *s, n = 4)

45 98 22/ % CD133%/%
A FREERK 52404
SKN 313423 40402
SKN-MEs 60.1£22% 31402

Anti CD133Ab-SKN-MEs ~ 78.5+£3.2#&& [ 940, "#&&

HAEMEKARE: “P<0.01; 5 SKN HHE: P<0.05 #P<
0.01; 5 SKN-MEs 1% &4P<<0.01

**P <0.01 vs saline group; "P < 0.05 *P <0.01 vs SKN group; ¥4P <
0.01 vs SKN-MEs group

100

J Tk
|

40 4 == AEFEERK
—4— SKN-MEs
—— SKN

=3— Anti CD133Ab-SKN-MEs

TREE Y%

20+

0 10 20 30 40 50 60 70
t/d
B9 AREIRHEIRTTERIZNE LTIt
Fig. 9 Survival curves of tumor-bearing mice after

different treatments

69 d i, AAFERN 12.5%, HRRGITEE S )G 1)
LT AE— D S KA S ) A A7 (). R 7
AT, SKN A] DL 2 R CAL IR H 2% CD133 [H
PEAI A KSE, TiE SKN-MEs Bq#izh g, iX
Flogwist— 53Tt ; A CD133 Pkt 7 8z
MiJe, SKIN BRI L A ges 40 B 1 B /K SP A gtk — 2
PeTte EREERIGIE T SKN Zeid fiepl 75 AL #y 2 fi
FRaMEM S, AR BRI RE ) B G aE, SAEAE
B A) V2 A, IX RN TT BE S R T R A R
AR EY, BRI TT 2590 5 InUsa % .
3 it

RPN — A B R A AR
B FLIRE A, TR BBV TT 7 R R EAREEA
GURALITS), BARIX ST FRRE e K E 2R
fEmfIE), AR5 E K. R AmiEREIK. it
25 ) F A A AR 0L B3R e AR SR SR T
FBAL R MEAKEHE . T N IB IR RCR AN = DL S+
AT PEAE F AR AR 2 BN H A 5. ARWFFAERT
W1 SKIN' PRI L Ridess 200 B M iR FH I F 9
fili b, SIANBEMGPUREA A, ¥ SKN KE#
F MR AN X 38, AR S B o R 5%, SEI
)6 97 = B 1 L e ) 14 R0k EE - RIS AE 4 T Qu
SEUTHRE A 0 i 2 o AL B BT %, BLSKIN
MEEPEGUIR AR T A 25, T 4 S LAk
Do LB SKN-MEs R4, il 4 &b fie
% = Eh B A B T4 Anti CD133Ab 18 1fi 3] SKN-
MEs R THI, e 250k v 1 v i /e = 4 i X 302k ik
SKN, $&mfi/Hsiyy .

AW S R AR . R — .l
RE. BB R Anti CD133Ab-SKN-MEs 4524 %
4, NUPAN SKN FEHEIBIEIRIE T ORIERE 1
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FUORBE . tEAh, IS 2 e B A ) A 2

PR T A SEIG 7 IRHIE T AL 4R 25 R G BT B i

BARIET = HIEA I % . it — D gL

HITBAENLE], ASHEFTHI% 7 AR Ek, JreEm

MDA-MB-231/CSC ' CD133 BHMAAEZR, &RAT

YEH 14 25 2 5T A W (6 7 JHOR0 400 - b

Fro B, B MDA-MB-231 84 BB ) 1

A PUIIET SE 56, ESE Anti CD133Ab-SKN-MEs 7E41)

iR A L ZE AR B AR AE I ] 7 THT L SKN-MEs

LAR SKN B IILS, I Hif T A 4R SR 4

i) CDI33 0l & B2 A, b PEsk Bid

FIRFA AR . ASHIE SRR B ) BB MR I AL 45 24

RGHE T SKN H S iAo mis, NG

ST =BIvE I S T — R ARSI R A

S A AL ) A i A 3 AR R 245 R 35 JRE R

W 7RI R R R, RS AR,

IR AE BN REMBE SR, X Anti CD133Ab-

SKN-MEs £ 4H fifl 7K~ F1 2 27K P (R 48 1) B LA Je

FEIAHLR AT IR, il 5] 0 1 AL 4 £
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