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Anti-tumor activity of yeast vesicle biomimetic nanomedicine
with the ability of active tumor penetration

LIU Jun-jie’, XU Li-hua’, ZHANG Kai-xiang, ZHAO Xiu, WANG Yi-yang,
SHI Jin-jin", ZHANG Zhen-zhong’

(School of Pharmaceutical Sciences, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The dense extracellular matrix (ECM) of the tumor severely limits the deep penetration of nano-
medicine and weakens its anti-tumor effect. Based on this, the yeast vesicle biomimetic nanomedicine with active
deep penetration ability of tumor tissue was designed and developed for enhanced tumor therapy. Results of charac-
terization showed that the yeast cell vesicles (YCV) displayed a spherical morphology with diameter of around 100
nm and was well dispersed. Then the chemotherapeutic drug doxorubicin (DOX) was selected as a model drug, and
DOX was loaded into YCV to obtain YCV/DOX through electrostatic interaction, the encapsulation efficiencies of
DOX were calculated as 82.5%. The drug release profile of YCV/DOX implied that DOX release showed a manner
of pH-dependent, it may be that pH has affected the electrostatic effect of YCV and DOX. Compared with lipo-
somes (Lipo), in vitro cell experiments showed that YCV from natural sources had stronger permeability in three-
dimensional multicellular spheres. It is speculated that the mechanism may be good deformation capacity of YCV.
A 4T1 xenograft tumor model was established to evaluate the therapeutic efficacy of YCV/DOX. The results
suggested that YCV/DOX has stronger tumor tissue penetration ability and could effectively inhibit the tumor
growth. All animal experiments were performed in line with national regulations and approved by the Animal

Experiments Ethical Committee of Zhengzhou University. This study brings new ideas for the development of
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biomimetic nanomedicine to overcome the ECM of solid tumors.

Key words: extracellular matrix; cell-derived microparticle; nanomedicine; pH sensitive; anti-tumor activity

YUK Z5WikIk R T RIR TR . SR, b
968 28 23 0] Jo iy R S50 PR 4 B A0 R 5 PR 1) T AR Gk
2k R R A 2 (R IE N, i B 2 B
X 725t & . Bil, Yr2 et solisd R
2 g ShFE R (extracellular matrix, ECM) J5# F ol A i 1A
YR RIS 55 T BORIZHEALTT 254 [ 553
i an, ELAT R R 4T 4E4H R (cancer-associated fibro-
blasts, CAFs) DhagH £ /2 FZ LA (doxorubicin, DOX)
20 %% PR3 1V FE CAFs 4T ECM B7 B, SE3L T DOX )
mEABIED . A, Kim S55H] ) DNA 4 58 50K, #/)
BLAZ ) & 99K BT (gold nanoparticles, AuNPs) 1 4% £
RALA AL = A AT GUOKRURL |, 38 1 1 953533 il B8 2K
M (enhanced permeability and retention effect, EPR) %I
15 988 2H 23 5 R e R R A A B 5 R I HY AuNPs,
P HBFERIEA MR A L, FIRRIEEE T — 1T
2%, AELBE RRCOR 1 fi I8 ECM e e 2 17 Sk o 3ok i e 4 e
& 1A UIE, 17T R A28 ) 738 A R0 28 T 52 IR T % e g Al B 458
Wi 97 P RO o DRI, B D) R T RORT B R S R T
AR B T 32 & PR 21388 R G

FHOCHI 028 B, A= 0 A% P T 200 I a3 4 i 1 1]
705 4 i A B B R B E IR AR RE ), AT H
AN AN 2 o TR 1B o & s 1€ VA X (3 E A P 1
RIR AT B OB B 25 it ik A . SR, A4 4
Y Tl A 5 4 i 8 2 BRIV 12, 3 B2 R AR
T FE I, 240 SR Y ) B v vl o i B s b, 4K RSE
FIR) &0 i 0 v {5 25 5 L ) fieh R B L, 5 Rk e R AR
FRbs. HEERZ, MMIERRYE TIERMRN E i
Ffie Sy, v 3G R0 B sE R R, 2 R
RV 1) v AR Dol B 24 e a2k i Ak FH T YA
I, WVREE BT /R 2% 1 BRORE A0 R AE 460, I AL Bh )
21 6 S0 1) 3 5 DR AR o R A 4 2 4 VR LAIR
DR, R0 T R RS 7% H AW 22 4 1k v 1) AR ) 3
WHAEEEZE L. 2R, BRIEEEREE Ny —Fh
ai AR RE, AR KR A, A 5 AT KRR 72, oA
B BAT WO o RGN SE S LAR % D s B
)R, BRI B A B 1) A RB IE R Y,
Kutralam-Muniasamy 253 41 8] 38 1 1% B 41 g SR YR 52
WOALEAE Wi ik 2 40 Hh VA2 B FHANE

BT U, AW FHE T — R G IR 23 R
TR Be 7 (1 T BEFRVE AN A 91K 25 (YCV/DOX).
il & 2, LLEAA JE DA R FE B 1K) W303a 19 B 41 i 2290

(yeast cell vesicles, YCV) 1E N ZWEAR, & #8ibIT
#/DOX. YCV/DOX Hliijd EPR RO & 4 3| g &4,
BETTAEAE L R TRAR B 8 J), SEIL DOX H i 83 8 38 v
R IE o VIR 240 T B3 U, T A Tl A TR A A R T
DOX, # 1 R IEAE R o« &0 £ 8RN TT 254
FRO3G R 8 5 R T IR AL T — A K .

MRS 5%

HEmERT HBREZRWE T RE G R
DiR iodide (KIEFE A AF R A F); BELHERY
(F[H OXOID 2 7l); & A MR BEf (b B EAY)
FOR A W), ZARR R85 IR BEAR B (DPPC, LI FUAAEY)
iR ]); DIIC (3) (Dil) (L = RAEWH AR A #H);
%' £+ # B (thodamine B, RB, _I g8 M4 ¥ Bl $57 5 bR
UNEIDE

{428 Optima XPN-100 #4838 20 HL (3 F DL 7E
2 IR R A PR A F]); NS-300 2 g K JURL R 1 43
BT (nanoparticle tracking analysis, NTA). 3l & ¢ # &
(dynamic light scattering, DLS) (F [ B /R SCHH AN R &%
AR UV-2550 BUEA-R] W3 e e T (H A B e
22 #]); Nano-ZS90 B4 92K BE 3 A A (3 [ By /R S0
#]); H1 Synergy 4% £ 5% Y6 FEbR A (S EMABIES A TR
A ]); Tecnai G2 F20 #Y3% 4 HLF WL 8% (transmission
electron microscope, TEM, 3£ [& FEI /A #]); TCS SPS8
STED 24 3 % 3t % £ B 8% (confocal laser scanning
microscope, CLSM, i [E /R 42 7] A #]); Accuri C6 B i
41 fAX (35 E BD A A]); FX-PRO AL/ E) 3% 1 5
X (3 [E Bruker 2 ).

W303aBE B EMIES R -80 *CUKAHINH W303a
B H R, T AR & T R IR AR T YPD
(yeast extract peptone dextrose medium) [l {435 F= #i L,
BN 30 °CHE IR 55 FR A h B 97 2~3 R, W & B AT L
N2 mm B, 4R IR . BREUR AR A HM T YPD W
PR FRIE T, T30 °CHEE £ IR E 180 rmin JR#5 3 K,
RIVR] A o YA P A 40 FE (1) W303a % BEE

MWpiE R R/ WAL R AR (4T AN IE#
FLHR 20 B (Hs578Bst) T 10% i 4 L iE 1 1% X4t
(100 umL"'F5 2 Z M 100 pg-mL " 455 %) i1 RPMI1640
IR B IR, B IR AE IR FE N 37 °C, CO, & &8 N 5%
AT1 YRR RALAR, BFIR 146 4. Hs578Bst 4l i & 3~4
KAt 1R, BRR 14% 3,
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S TN METE BALB/c /MR (15~18 g) I [ 3]
P B SEIR B O, VFRTHIES: SCXK (5%) 2019-0008, 4
5:110322211102478867. FIr A3 a4 S U6 3514 HR A 1 K
) S IOAC TR 51 2 RN K 24 S O3 4 FH 2% 54
S48 S B AT

YCV W BN R FRAE B85 9% 3 R I B B T
200 mL, T 5 000 xg B> 5 min, 3525 _EIH W, K BE4H
L YTE FH 25 8 /K B 1R, N 10 mL P2 BR 40 i 22 i
(% 10 mmol-L™" p-37 3 Z B 0.1 mol-L" Tris-HCI,
pH 9.4), RGBT 37 CHHIRIEIK LW & 2 h, T
5000 xg B5.0r 5 min, ZFRIEFEEAEML.  EIEWT 13 000 xg
20 10 min, BRI . 1 0.22 pm [ 3ERE, 5T
100 000 xg 50> 2 h, PTUE 185 R #5 22 /P (phosphate
buffered saline, PBS) ¥ti% 1%, FiH 1 mL PBS 54, it
0.22 um [ JEE 5 RIAS 2 9 BE YCV. 43 048 A TEM.,
NTA FIDLS X} YCV HIJESR KLz R AL HEAT RAE -

YCV/DOX BIHIEERME FREL2 mg 1) DOX i
T 0.875 mL PBS H, i 75 78 0 i it e, S5 =T 8x10"
NYCV#H# 0.125 mLiE A, % T 1500 r-min 22
%5 24 h, 12 000 xg &0 5 min. %297 2 K DOX, B
Al I % YCV/DOX NPs. 8 &b ] W23 )66 B 1 %
YCV.DOX 1 YCV/DOX i# 17 & i K4, IE YCV/
DOX ¥ . Zh il 4

AMBEHENMNE KHHERI2.1 0.5 mg )
DOX ¥ - 875 uL PBS 1, i i it o, 527+ 8x10"
ANYCVIEWR 125 pL 4, =36 1 500 r-min” R IEFEH
24 h, 12 000 xg 550> 5 min. PBS ¥E¥FR 22075 i DOX,
18 7€ 6 B bR ORI _E 35 W1 490 nm 4b 1R G FE (4)
18, #1823 (1) i 5 DOX [ # % (encapsulation
efficiency, EE).

EE = (DOX,,,~ DOX,, ) / DOX X 100% (1)

H 1 DOX,,, v DOX ] 2 # K i &, DOX
9 b3 W i BS DOX I T &

B RAT AR 0% 54 100 pg DOX 1)
YCV/DOX ¥+ 1 mL PBS Y& (pH 7.4.6.5 F15.5) /1,
T 37 CTEEMRK LW E . EAFRE S (0.5.1.2.4.
8.12.24.36.48 1 72 h) FUH £ 5, T 12 000xg &5 O
5 min, &R I K 490 nm . & 5% K 595 nm Wl 5E F
TERRIGRE .

YCV HRIRE T A RAGIARZ B 1 mL % 8x10"
ANYCV BER T 1.5 mL B G E 1, IIA 1 mg-mL™" Dil
W10 uL, T 37 °CHLHF F 15 min. SR J5 5 NENTES
(M,, 8 000~12 000) H LA PBS AR A5 i #T 24 h, LA
B 253 25 1) Dil, #1175 DilA& 1 YCV o

WCEE KT B I 4T 1 40 A, B2 /0T 6 FLAR P, 41 i3k

supernatant

310 AN/FL o IRV BE JE , FH 1640 35 7% 5245 10 pL
Dil bR YCV R E | mL 5, IiANF] 6 fLI T, 43 51
LI H 0.5.1.2F4 h, WH KRG, HPBSPE 2K, Ik
Pt P AT B 4 L, S8 P e X 4 S DU 5 7 A () B (1]
J5 AT P 5658 5

ATV M T 6 LR, J7 ik [a] b o 455 240 ffa s e
J&, A MAN 1 mL 4 15 pg-mL™" 574 B8 .20 pg-mL™" i
K& R AN 7.5 mmol-L™ F 35 B IR IR (methyl-f-cyclo-
dextrin, MBCD) KB B85 7256, fEH 1 h G 7 & LR
ZiREFREE, INIONE YCV/DIl [ 8 6 55 95 58 4 h 5 i dE
4 A, Jat x4 ORI AS [0 1 7R VE AT 4T 1 48
MG 5RE .

AR AT AMER W6 LR &M —
HUmi 3% b, WOER AL T XA Y 4T 1 2 i, 329 T 6 FLAR
WA L, MBI 10 AL T REE IR, IS
YCV/DOX I #i if 1640 £5 72 2k, W H (2.4.6.12
24 h), HH DOX RSN 10 pgmL s 725 255
FrE, FHPBS VRS 2K, NN 4% £ B 1 mL, =i
il 5 10 min, 7 PBS ¥4 2 4%, M 10 pg-mL"' DAPI
Y 1 mL, T 37 °CHL1f 10 min, PBS #5145 2 1K, K 76 3t
FCF 83 A &, & A5 E T CLSM W41 i 3 1)
AR S vl

YCV RSMABEIEMEE S LLATL 20 R 4
MO, DA HsS78Bst 4t il >y 1F 5 41 B A% A, 3 ik 4 g
HHOR & (cell counting kit-8, CCK8) #:ill YCV X} 7
o 20 P SR B A Y o 93 T WA Ak T 55 5 A 1) 79 o
g, BT 96 FLAR , 4H L Eh 5x10° /4L A
Bk 85, 20 NN 100 L & 1x10%, 1x10°, 1x10°,
110713105, 1x10° A1 1x 104> YCV [y 37 e 5% 75 5
HXEBESANESL. HI824 h, WAL BN 10 uL 1)
CCKS8, 4% 220 & 3 h, K H B br Ok I £E 450 nm %K
U Ao T2 BT (2) THEAH MR AFIE % (survival rate,
SR).

SR=(4,~ 4,)/(4,~A4,) x 100% ()

Hor, A AR SLIG AL BEAE, 4 AR ALY
JEAH, A, 1RF 2= FALROG EAE

YCV/DOX A & M 48 Wi 4R Ak 155 0B 1
AT1 40, e T 96 FLAR 1, AL ECH 5x10° 4N/l 2
MBS IR RS, 43 BN 100 puL AN [5] 3 25 /) DOX Al
YCV/DOX {37 i 15 7% ., DOX i & 9K £ %8 0.5+ 1,
2.4.6.8 10 120 pg-mL", BB E S MR L. K24
A48 h, (A1 BEFL 0N 10 pL () CCK8. 4k 4E0EH 3 h,
K FH AR SOk M A 18

3D EEKIZERENE R

Dil ¥ ic (1 i5 i 44 (liposomes/Dil, Lipo/Dil) ] i
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#%  FREL 14 mg DPPC 12 mg fIH [ §% ¥ T 5 mL 51
f N 1 mg-mL" Dil 545 ¥ W 200 pL, J& 2] 5 T ie
BRI BEZET . N4 mLPBS/Kik, A5 E
T 7 R A R RS H R SR AR VR O B Y, B
N Lipo/Dil..

F% 3D B ER  FREL 0.30 g K% w35 g b T 3%
L, NN PBS 30 mL, V&) e, ¥, BT A
JEZR VAR T 121 °CK 18 30 min. B G 2 #1041
96 FLAL Hr, FEALANN 100 pLo 5 g 5, S
FSx10° AN AE I 4T 1 41 A2 100 uL. 2R 545 96 5L
B [ 5 T i 048 R B, 20 min N K % 8 22 18 58 n &
1 000 r'min”', 4k Z:4E 4% 30 min, T 20 min P4 K 5 5 2%
TBF%Z0, 5 E 10 min. ¥ 96 FLIFE RS E AN ks 746
BRFRT R, TESE 4 R )RR FL A M08 5% 77 55 100 uL,
CABRAL R0 (108 757 35 77 45 RS B AT 3148 28 B 35 a1
3D MR EK

TE2 Rg K 1K 96 FLAR 1 43 I I Lipo/Dil F1 YCV/
Dil, ff Dil 25t BN 10 pgrmL”'e #9512 h, 1 1 mL
H5 3k oK 3D 4l B R M 96 FLAR H % F8 2 4L R A Ry IR L
o, FPBS Wk 2 1K, B T CLSM N W Z /%K 10 um
AP TR BR 4T B

T NRBRRRES K ATI I )ie EE T 1
FRIE, A ECN 2x10" N /mL. W HL 200 pL 7 R
ST HEVE BALB/c/NRIA AT IR T o J8 I iipn -~ R
R AR, IR A S ) HHECAR AR (V, mm?).
B 7~10 KJa, FEIrR AL 100 mm’ B a] H - 252%
A

V=Lx W2 (3)
Hor, LB KA, woNBRE A .
ERBESHHR BL1x10"4/mL YCV PBS &

200 pL, HI 1 mg-mL™" DiR ¥ 10 uL, T 37 °C 3t
BE 1 h, BEFENTLE (M, 12 000~14 000) H1, LA PBS
JRETBAY L% AT 24 h B AT )45 DiR #5128 YCV &
(YCV/DiR).

FRELDPPC 7 mg- JH [ B 1 mg f1 DiR 1 mg T A5 {4
AT, NS mL &5, B AL S aiEE. BT
e 78 AL E T 40 cCERBWG E A 8T, Tl — 2
. NN PBS ¥ 2 mL 247 /K 4k 1 h, SR 5 K v W B
T 7 R A R R R 7 49 21V IR AR T R
K ILE T@EH4S (M, 12 000~ 14 000) ', LLEE T K
RRE LAY 03 M 24 h, B AT 15 DR Axid 5915 5 A4
(Lipo/DiR).

43 )% 457 988 7N B i k93 4 Lipo/DiR 1Y CV/DiR
%200 uLo FFH3 A, H/ANIER AR &R G0 0 T
0.5.1.2.4.6.8.12.24.36 F148 h W %2 /]N FLAK P 1% 6

GyAf e 48 hJE iR A /N R EE R E (O R
It R b JeE ), R LG AT
FAMERISERNER EHERBIEIX YCV
A Lipo BEAT 7R EE . 43 ) L UKTE ST 200 pL ¥ Lipo/RB Al
YCV/RB, H 7 RB Jii S E N 20 pgmL "' 452524 h
J5 KBS i AL 2N KR U0 R BLY) o FITC b id B
CD31 #0 f4 bric I8 ML, DAPT b ic 8 41 % . i
Y AT A G b (U BEAT e 4
EAmAEEMEAR /D BUMEARE 100 mm’?
feAa i, BEAL ST 6 20, BEAL S K, 43 id it 2 i ik 4
ANEEHIF: © AFEEhK; @ Lipo; @ YCV; @ DOX;
® Lipo/DOX;® YCV/DOX, K DOXFIEN2 mg-kg's
TBIT AN 2 ), BROR 4G 2. BRI 2 2T bR - R
BRI IS AU, S AN SRR 2 2t
1T 95 KK~ 41 44 1 (hematoxylin-eosin staining, H&E
Gty T AR A R A ity e 7 Bl A 32 1 Gk 1 AR iy
Fr A ¥£ ¢ {4 (terminal deoxynucleotidyl transferase-
mediated dUTP-biotin nick end labeling, TUNEL 4+4).
FRENLEMER HERTEHERE, B4
NS AN EEALNSEE (O VR VE), 22 F
FR I [ 52 J ) RS S D), EAT H&E Heth, DA %245
Y5 B AN SR AR AL
IBOH K GraphPad Prism 8.0.2 ¥/ #H1T
Ak FRAN 3 AT, BT A B DLOP S H + AR (x £ 5) R
R, P<0.05 R 2R .

¢
1 YCVH YCV/DOX HIRIE

KH TEM W5 YCV [TES (KB 1A), YCV N R4z
21100 nm FIERTE 40K Ki; NTA 45 5 BoR, YCV KR4
H XA /E 100 nm (Bl 1B), 5 TEM 45 5 — 5. tesh, f1#
F DLS #31 YCV WK &R 42 K AL, HoK & RLE R
144.5 £ 2.3 nm, & TEM K12 0w K. YCV ITHAL A
-8.59 + 1.33 mV, A F 57 1E FLA7 1) DOX [ = R 61 2K

F T 5 1F FLI¥ DOX A 3 o # L/ F fiuf 30 7E 6 fL
FRIYCV ¥ —F 0 E 24 h s, W RTH %1 YCV
5 YCV/DOX Wil Bt 224 (K 1C), AT LAE 2 YCV
H & 3L A, 1% DOX G ) YCV/DOX A —H)
CLEVER . KA WA B EE X YCV . DOX il
YCV/DOXHHT A KATH, 45 R WK 1D fivr. YCV H
B TR HE MR UG, A AE 200~ 300 nm 22 [6] 4 A S W AL
DOX fE 490 nm 4 A FEAE Yl . YCV/DOX H &
DOX [RFAEM Wi, 15 B DOX il 2 71 3 A/E YCV i,
2 YCV/DOXWZAMEEH 5N

YCV *F DOX HH 4 658 77 WLl 2. H B 2A 7] %1,
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Figure 1
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Characterization of yeast cell vesicles (YCV) and yeast cell vesicles/doxorubicin (YCV/DOX). A: Transmission electron

microscopy (TEM) image; B: Nanoparticle tracking analysis (NTA) result of YCV; C: Photographs of YCV, YCV/DOX and DOX; D: UV-

vis spectrum of YCV, YCV/DOX and DOX

X[ & YCV KI5 &, YCV 5t DOX [ # i DOX #%
BRI K. 24 DOX BEBHE N 0.5 mg I, 1x10"
A YCV X DOX (L5 %4 82.5%. B % DOX HIH R
EIE R, BRALAYREERA —EmMite, B
HREE TR, 6% EEHDOX FIHRHE 0.5 mg.
YCV Xt DOX [ 5 20 48 2 H b b g /E 34 T H )
TR

LA I e S T 1) A RORE T R R v R 4
Kb . 2> I pH 5.5.6.5 F117.4 () PBS VA K
AU P S 0 PN Y I A ek 8 2L 2R R ) pHL 3A B5E,
2% %2 YCV/DOX 7£ A~ [7] pH ] PBS ¥ ¥ *F DOX ) B¢
A g5 RAanE 2B fin . 76 pH 7.4 358 K, 72 h /5 DOX
BB R AT 5%; 7€ pH 6.5 3885 T, 24 h J5 DOX
BB BRI TR E, 208 21.6%, 1 B 75 IR A 58
ZAMF N &3 0 B DOX, 18 A T R 4l g ; 75 pH 5.5
HE T, DOX 1) B AUVRE IR 2 2 18, 24 h ]34 52.9%,
4 hia T 18, RABEINE LN 63.5%, Ut B R 1 1 1
AR E A F T YCV/DOX H DOX () R AR
3 ZHAESCIG
3.1 YCVHRREIT ARMGIR @il gi
ASCR: S0 A [) % 5 W) 8] R 4T 1 40 g % DIl dRic i YCV
P A L S AEAS [R] #4177 /F FH R 4T 1 48 B X Dill brid
M YCV L, 45 RN 3AB s . 4T1 40 g b (1)
D ' T FEE i S T U] D38 i g e, B B TR AR

>
@&
£

Cumulative release ratio of DOX/ %

—s—pH 74
—e—pH 6.5
—a—pHS5.5

=
S
1

Encapsulation efficiency / %
~

£
by

5_
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Figure 2 A: Encapsulation efficiencyof YCV/DOX with differ-
ent devoted DOX amount. B: Release profile of DOX from YCV/
DOX at different pH values. n=3,x £ s

NS AT AT YCV IR HCHL I, A F A [R] 2 B
PRI R0 4T 1 40 B T AR 3, ¥ 3B AT %N, A TE
MBCD /£ F 4T1 %t Dil bid B9 YCV K3 B & H T ik
b T A P 77 35 T B T A0 B SR I A . A5 IR R
B, 4T 168 YCV 146 B A2 By 18] 48 3 L 1), g L 3 ik
NEEANFHINF-

3.2 YCV/DOX 7fERHE 4 AR AR HITAMR
ik CLSM il YCV/DOX £ 4T1 41 i N 1) % %
i, R WE 4 Froc. WEER RN 2 h3G 0% 6 h, 7] A
T B Y1 B 5 RN AT A rR O A (0 e Y B T 5, (H 4T
o £ TG B R O . E G N R N AR 12 h ), 48
J 5 H ) A R S B SRR ES , 41 T ot R A o A
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Figure 3 A: Cellular uptake of YCV/Dil by 4T1 cells at different times. B: Cellular uptake behavior of YCV/Dil by 4T1 cells before treated

with different inhibitors. MBCD: Methyl-f-cyclodextrin

EM T, 4T1 4 EE P 2. 5 F 24 h, DOX
JUT-5e At N AN A%, 40 A i SRR B, BiEH YCV/
DOX H [) DOX f£ 4T1 2 i b m] B T80 N 40 Ml %, 5
RAMIE T

33 YCVHIRINEYIREMER YCVIEAH G
KM, AW e EXEE . DL Hs578Bst 41 ffF
N IE S AH AR L (AT 1 20 P fie R 20 R ASE 2R, 5 552 AN [
W E YCV & 4T1 40 il A1 Hs578Bst 2 77 3 2 1 521
YCV 541 fafEH 24 h 5, £ YCV [ SE 56 3R B 3 [
4T1 4 f A Hs578Bst 4H M I 77 7% 22 5 i (BT 5A), i B
Y CV St iy 200 B AN I 40 A 4 6 B S P 4 e A, A
MR

34 YCV/DOXHIAMSZSMHER & AFKEDOX
) YCV/DOX 17 B DOX XF 4T 1 4H fd () 18 i 400 ] 1
S RUE SBL.C iR, BfidE DOX K FI38 nf iy &
B[] FA) SE K, T 25 DOX 41 A1 YCV/DOX 4H 115 4T1 41 g

2h

DOX

DAPI

6 h

TENE HRIBW A% . VE ] 24 hJ5, YCV/DOX 41 i 41 1
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Figure 4 Confocal laser scanning microscopy (CLSM) images of 4T1 cells treated with YCV/DOX for different times
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Figure 5 A: Cytotoxicity of YCV to Hs578Bst and 4T1 cells for 24 h. In vitro antitumor effect of (B) YCV/DOX and (C) DOX for
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Figure 9 H&E staining of main organs from mice with different treatments
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