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Abstract: Objective To isolate and prepare extracellular vesicle-like nanoparticles from Tiepishihu (Dendrobium officinale) flowers
(DF-EVLPs), and evaluate their specific targeting ability for colon cancer cells, as well as investigate their in vitro targeting and anti-
tumor effects against colon cancer cells, in order to provide experimental evidence for the development of targeted delivery systems
based on medicinal and edible plants. Methods DF-EVLPs were isolated from D. officinale flowers and their morphology and particle
size were characterized. The uptake of DF-EVLPs by CT26 colon cancer cells was observed using pKH26 fluorescence labeling. The
effects of DF-EVLPs on the proliferation, migration and apoptosis of CT26 cells and their mechanism were evaluated using CCK-8
assay, scratch wound healing experiment, flow cytometry and Western blotting. Results The obtained DF-EVLPs showed a uniform
cup-shaped morphology with an average particle size of (156.9 £+ 7.2) nm. The cell uptake experiment demonstrated that DF-EVLPs

could be efficiently internalized by CT26 colon cancer cells, and the uptake efficiency of DF-EVLPs for colon cancer cells was
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significantly higher than that of normal colonic epithelial cells, indicating their good specific targeting ability. The in vitro functional

experiments showed that DF-EVLPs inhibited the proliferation of CT26 cells in a concentration-dependent manner, significantly

reduced cell migration ability, and induced cell apoptosis. Conclusion This study successfully prepared extracellular vesicle-like

nanoparticles from D. officinale flowers. As a new type of food-derived nanotherapeutic agent, DF-EVLPs can specifically target colon

cancer cells and exert in vitro anti-tumor activity. This study reveals a new biological activity function of D. officinale flowers and

provides experimental evidence for dietary intervention for colorectal cancer based on the “medicinal and edible” concept.

Key words: Dendrobium officinale flower; extracellular vesicle-like nanoparticles; colon cancer; anti-tumor effect; targeted delivery
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T PEANE AL R, Rk UE B BRI Toll #5244
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NCM460 4if, HRIETHIT K220, R
B 10%[a4- 175 (fetal bovine serum, FBS). H &
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Frkk, MG FRAE AT 37 Cy 5% COss

2 FAEEHR

2.1 DF-EVLPs B9l RIB{LFRAE
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B 7 070, SR ol 5 00 ¥ 20 B Bk B A A
DF-EVLPs. FRHL 500 g 2k 7 A it A, =38 (25 C)
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L 60 min [ 25400 RE T DA 2% o K b 3 VA
EEEOHL 100000X g, 4 CE 0 90 min, FZE E
TEUEEDTIE; VUEESET 1XPBS #, 100000X g,
4 “CHEL> 90 min. FHFEIFIPINEH 1 mL 1 XPBS #
=JE193] EVLPs, $EHUAREWE 1 fr.
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Fig. 1 Flowchart for DF-EVLPs extraction
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Fig.2 NTA results (a) and particle size distribution (b) for
DF-EVLPs

2.1.3 DF-EVLPs MIROMIES  RAEN 5 25
4% (transmission electron microscope, TEM) M %% DF-
EVLPs S, # 10 uL DF-EVLPs H PBS #i%
% 10mL, 8T 0.45 pm FEFLIEME, FHHL 100 pL 3T
FATEHRR F, I 2.5%% —BERT 1933 R [ 2 2 h, K

T, A% 4, FH/E TEM PSRRI . 458
Wik 3 Fiza~, DF-EVLPS KIRiA2Z1A 160 nm, 5
“2.1.27 TR NTA 25 R EA—F. EVLPs 2 H %%
FEFEM B BRI, eVl 2 B I S e,
WERECRE, B RREVESE M, RRAE S AL
EVLPs JE&—3, E AT ST Sh bR S A it e
HHEEELT B HH EVLPs.

3 TEIMEZFE (X25000,2a; X40000,b) T DF-EVLPs
#9 TEM
Fig.3 TEM images of DF-EVLPs at different
magnifications (x 25 000, a; x 40 000, b)
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Fig. 4 SDS-PAGE gel electrophoresis diagram of DF-
EVLPs
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FEBUR AR I ¢ B,
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ERE
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Fig. 5 Results of extraction stability of DF-EVLPs
3 #HRIREH B DE-EVLPs k273 Hlh (141.70+
4.20). (128.10%2.49). (140.30+2.84) nm (n=3),
5“2.1.2701 F NTA £ H kAR #23E , ¥7E EVLPs
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(—25.136+2.387). (—27.393+3.386). (—24.503 =+
3.901) mV (n=3), F£M DF-EVLPs EHiEH &
R I AR R, ORE E) LR  A2 DAGE R R PR P
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FEME, IR SRS D RER FTRIVE AR N R FR AL T AT
SE R R
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KEJE T BB S E 4 C 24 2 000 r/min
B0 15min (BO¥% 10ecm), /NOEERF = FE
M3E, MAEE PBS i N2 G0H RO,

#z1 FREPHIRE DF-EVLPs [IRHEAEME (X+s,n=3)
Table 1 Blood compatibility of DF-EVLPs with different
particle concentrations (X £ s, n=23)

R LRIk, R 800 uL £14 MU ORISR ML Y %
Mo, BT SomL BOEF, A 40mLPBS, Ffp  MEX-100 - 100.00:1.23
RIS, 18 2% MR PBS - 0162012
I PBS # DE-EVLPs RS ARIKIE, Jam O e o
0.5 mL #T 2mLEP &, 250N 0.5 mL 2%%T 4,48 108 0:23;0:01
MR, TR, K EP B AE 37 “C. 100 r/min £ 4.48 X107 0.7840.45
) 30 min, #RJ5 LA 2 000 t/min BS540 15 min. YEESE 448X 10 0.24+0.19

RS _ETEW, AT 540 nm 3K R 4 {8 . PBS
VERBAPEGTIEZE, i H73E X-100 1 AP X2,
Fl PBS. M X-100 FIAS[E Bikik F DE-EVLPs
ARBE R SR A L as 1 (B 6 AR 1D SR,
AN [E BRI E DF-EVLPs 2 [8] (R 245N T 2%,
%45 R DF-EVLPs B R4 A M BAH 25

iR iR
VUVUVUYV

Ml PBS  448X10" 448X10° 4.48X10° 448X 107 448X 10°
X-100 DF-EVLPs/(ifi-mL"")

6 DF-EVLPs MigGtHE LR
Fig. 6 Blood compatibility results of DF-EVLPs

2.3 DF-EVLPs X7~ 5] BfJE8 4 B A 20 B 25 14 46 0

B B4 K 1) A549.CT26.HepG2 Al SGC7091
i, LAREFL 5.0 X 10* MM FERFNT 96 FLAR
W, 37 C. 5% CO WEMPIFER . Mok
R s B3GR B A A R BRI B 1Y) DF-
EVLPs RPMI1640 5773 100 uL, 37 CHF & 24 h,
RAEACEL AR IAE ST B, RN R 7R A in4n i fe
NEH O EREFRE LI, mERIIMAESH
10% CCK-8 A TE 3577 5E 100 pL, 37 CHkELHT
H 4h, BEFROCEIN 450 nm 4t A {8, MRS
K, G558 (£2) kI, DE-EVLPs X} CT26 4Hffify
BRI ER I HATAE — 2 IR A S .

%2 DF-EVLPs X EMEMMINMMEYE (X£s,n=3)
Table 2 Cytotoxicity of DF-EVLPs against different tumor cells (X + s, n=3)

RURLAR EE L ANMAFIE R %
A5 P
(Biki-mL™) A549 CT26 HepG2 SGC7091
X - 101.29+1.96 101.26+2.42 99.74+2.32 101.78+3.14
DF-EVLPs 4.48 X107 104.44+1.02 92.80+2.05™ 87.04+3.81 92.65+3.21"
4.48 X108 99.79+1.51 64.57+2.91"" 68.64+6.81"# 87.83+3.08
4.48X10° 104.44+1.02* 27.1144.13"™# 65.68+1.31"# 85.72+1.04™"

SxEA R *P<<0.05 **P<0.01 **P<0.001; 5 DF-EVLPs 4.48X 107 iki/mL 4HHL#H:: #P<<0.05 #P<<0.01 ##P<<0.001.
"P<0.05 "P<0.01 "P<0.001 vs control group; *P < 0.05 *#P <0.01 *#P<0.001 vs DF-EVLPs 4.48 x 107 particles/mL group.

MPAATE R = (4 s — A we)/(A e — A 211

2.4 DF-EVLPs {5Mussip e iE M R EN IR

2.4.1 YUOEEENSEES  EVLPs (K36 3 B
MY RFEAEI £ ThRE, R, R4S EVLPs 1)
BEUER £ X E%E . T DF-EVLPs /Ml A BEE,
R, 3% A 5 i 1 Gkl pKH26 Aicd DF-EVLPs, K
F BB 5 e BB % CT26 dlfif%) pKH26/DF-
EVLPs [#HUE ML . & 5%, B 1 mLDF-EVLPs Ff i
I pKH26 GGk, iz 4N 5 pmol/L, 37
CHEEHEE 30min, 37 CLKLLMEHE 4h, HHER
BRI 2> 70 3 000 #BIEEH, 4 C. 5000Xg

B0 30 min BEITLBAIEH, DIBREIFE 9k, Yiisk
pKH26/DF-EVLPs, 4 ‘C#a A7, B AL K3
CT26 20, AREFL 3 X 10* 40 FE BT 24 FLIR
W, 37 C. 5% CO AT FRIIR . NOkRZE
B dk B, IRMERTRIBAAE (24, 120 6. 3. 0h)
B\ pKH26/DF-EVLPs, & 455 PBS ¥k 2 1K
AR 22 5% B L35 A0V B 2590048, N\ DAPI %
BHEBEAGROGHE S 10 min, PBS ¥Eik 2 7k, 518 %
JRMBME I . SR WK 7 s, 46506
fR3E pKH26/DF-EVLPs, %% ;5 & Bkt ) 4 g $ L
Mz eErkz . WGERE Eordr, CT26 40Xt
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Merge

7 CT26 HAEZRTREL DF-EVLPs
Fig. 7 Uptake of DF-EVLPs in CT26 cells

pKH26/DF-EVLPs 40 I [A] FH DG

2.4.2  AAMEEEATI SR CCK-8 VA AN [F ATk
R DF-EVLPs X CT26 4fiJfa f1 NCM460 il a4
O A K4 CT26 41 A1 NCM460 4, 5351 LA
FEAL 1X10* AN BE R T 96 LAR N, 37 C.
5% CO, B FEP R . VO BR L3R5 1S,
B DF-EVLPs RPMI1640 35753 100 uL, K& 24
VAL AR IR, A S A s A,
37 CHFE 24 ho/NOFFEEREFREE, BALUIMAEH 10%
CCK-8 A2 4R 775 100 pL, 37 CHRLENE 4
h, BEAROCRIN 450 nm &b 4 {H, %88 “2.37 TR A
AT ESR . 28 (R 3) KU, BE%E DF-
EVLPs RGBS EIE N, 5T CT26 40 #3512 7 1%
i, DF-EVLPs X§ CT26 4 i il 2 A W AR ¢
P X+ NCM460 41, DF-EVLPs ¥ F38 0
FAR R AR, HAMEPEIITE 80% LA I, X
W] DF-EVLPs Ref e w40 45 10w CT26 4Hffl

#3 FEFHRLIRE DF-EVLPs 3 CT26 fAEF1 NCM460
MR RRE ST (X+s,n=3)
Table 3 Effects of different concentrations of DF-EVLPs
on viability of NCM460 and CT26 cells (X £ s, n=23)

3 Tt Y HAFIE 1%
154 CT26 NCM460
Hof IR - 100.00+1.70 99.99+5.15
DF-EVLPs 10  100.86+0.85 14.46+3.76
20 99.86+0.24 15.18+7.31
40  101.1440.96 17.0340.82
60  100.94+0.32 22.19+2.34
80  101.90+0.94 36.49+1.42
100 99.46+1.08 44.7940.90
1000 101.41+155  102.01+4.38

A, AR IR 4H, Ui DF-EVLPs B AT
RENS R, HRA RIGHAE L att.
2.4.3 EEAMGts R Live&Dead 4144
1EVPY DF-EVLPs fR4Mish & 14 . Calcein-AM
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P AT 3 S 0 24 L PR T g % R 2 5 5 R
N 2 Bl 4 v 1 R 400 B 5 - L Caleein-AM %
TSN, TEM N ERREIVE T A R S )
R B aR O, MLANE (propidium iodide,
PD) BEMS UL AEAIf, S vk, W
IO B A KA CT26 4Hf, DLREAL 1 X 10* 41
BEEERT 96 FLBLN, 37 ‘C. 5% CO, B 4 1
FRI W . O BR R FRAE RIS, I DF-EVLPs
RPMI 1640 (4253 FEA 4.48 X 10° fiki/mL) 577

100 yum [

Calcein PI

100 puL, 37 CHEHE 24 h, RAOEALTHIE N
PR /OB L REFREE By, PBS PRk 2 Ik, A
Calcein-AM A PI 4k}, 37 CEEEHEHE 30 min,
PBS ik 2 I BT BE ZOL B T mE.
gE (B 8 AR 4) RIIXIRA (BRI RE LR
) DI AateN, M4 DF-EVLPs 42511 CT26
AT WK ELL AT, Gt/ T X |
Y. XKWL DF-EVLPs {EfHJa, Ak kR aeih
JEZHM, {ER] DF-EVLPs 5 R UFFIP14E e 30k

Xof

| DF-EVLPs

- Merge - o F

8 % DF-EVLPs &2/ CT26 HA0E/FLMAH & E1&
Fig. 8 Live/dead images of CT26 cells treated with DF-EVLPs

#* 4 2 DF-EVLPs 2I2#) CT26 A Live&Dead [El154H
RABELGIT (X+s,n=3)
Table 4 Live/dead images of CT26 cells treated with DF-
EVLPs (X ts,n=3)

2H ) WURLIR B CRURE-mL™Y) AR 58 G5 /%
X HE - 9.57+8.41
DF-EVLPs 4,48 10° 86.90+4.80

244 YIMBRPRSCEG A0 RIIR SIS T PG 4
MufER e J, S22 g Bl A ) 3E #6782 XIJR [X 45
B oL, BRI, SR FH R S s e e 240 e ) 422 2%
AIERAE L. DO AR CT26 i/, DAFESL 1X
105 N2 FE R T 6 FLAIR N, 37 C. 5% CO, i
BT SR IER] 90%~100%H,
N B F R FRHE 3G, ) 200 L T RS R Ae AR Sk
T EH TSR, ZHH “—” ZRIRKZIR,
PBS &k 2 ¥k LARR 2% it v 40 B A 4m B s F o i\ DF-
EVLPs RPMI1640 (25 253K % 4.48 X 10° Fiifi/mL)

BRIk L TR, M RITESSZi)E 0 124 24 h 5 H
B R, SRR AL A KT RS 1
8 Image J BRI ERPRIOAR, W& 3 K, &
TR 2

IERHE =(0 h KYRTERE —24 h RIIR TR0 h KR
B

SR NE 9 fFK 5 P, XA EIT R
TR, KRN0y R, & 4% R
P LT B 4L G4, 120 24 h RIJRITFS
KON (22.984+9.74) %F1 (61.70+5.51) %. #H
b2 F, 4 DF-EVLPs AP CT26 4 i T 3T
R IR EZ R, KeeMHARIE, 12h 4T
RN (18.94+3.72) %, 24 h JaiTE R R4EHr
£ (43.76+4.92) %, HXRAGHMILEZFTE,
PR TR D . DA EZ5 3R, DF-EVLPs AJ DL
N CT26 40 IR ZBIT R A
245 CPHCCRESZE A BRI R SE I H SR A

s
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DF-EVLPs
i2 h. 24h
E 9 DF-EVLPs #lil CT26 LT HMN (AEE 10X, #7R 51 pm)
Fig. 9 Inhibition of CT26 cell migration by DF-EVLPs (magnification 10 X, scale bar 51 pm)
# 5 DF-EVLPs #Ilfl] CT26 4HAITBHIE NG (Xts5,n=3)
Table 5 Quantitative statistics of DF-EVLPs-mediated inhibition of CT26 cell migration (X = s, n = 3)
o kLR TR AR jum? TEHEI%
2H 51 o g
(Biki-mL) 0h 12h 24 h 12h 24 h
X A - 20.29+1.26 15.63+1.98 7.77+£1.12 22.98+9.74 61.70+5.51
DF-EVLPs 4.48<10° 21.514+0.72 17.43£0.80 12.09+1.06™ 18.94+3.72 43.76+4.92"

LFEr B MR LLE: "P<0.05 P<0.01.

*P<0.05 P <0.01 vs control group in the same period.
TN FERE 1+ AR ZEVEFIT 05 IR R U 2
AN AR R AMETE 6 1 AL |, HEARBTA R
AHRRER, MONSEVEERE. Bk, ATt
SRR 5 [ S2 56 BEA DF-EVLPs % CT26 4 i 58 fie
JIIEEI . OB A CT26 4, FRBEH LS
FH 58 A1 77 0 T B R PR AN B, LA 500 AN/FLANE
Bd T 6 FLIUN , DF-EVLPs FH# 75 3L 5 5 1 X 10°
WikE/mL A 6 FLRF. 37 C. 5% CO. M E 4 T
PR FE 14 d B EREAMECR T 50, Fias
B 3 d EAT S T ISR Am IR S - SERE 5E RS, PBS
Yok 2 I BHALIIA 4% % 5K H I = IR [ E 30 min,
PBS ¥E% 2 ¥, BN 0.1%%5 i 45 4t 10 min, PBS
VEURA R 20 ST E R B ek, BT e SR
IR, I Image J MGt oS E . 4R W
Kl 10 f12k 6 B, X IEAL 5T B RE i, 1
B FLIE R (90+6) N oabe, sebEfasRN, bk
BUHET . TM2E 2 R T R S S B, P
BEREZ (33150 A, HAA bk BE s b4t i 52 A
B Ak, Ul AT 3 A A7 PR B T3 . iR S
HFKU, 4 DF-EVLPs 4bH Ji5, CT26 4 53 B 7
FSCI BSCIR i 0 5 S 3 A

DF-EVLPs
10 DF-EVLPs Xt CT26 4RA5E BRI
Fig. 10 Effects of DF-EVLPs on CT26 cell colony

formation

®o6 MREMANEEIMN (Xts,n=3)

Table 6 Quantitative analysis of cell colony formation

(Xxs,n=3)
2H 5] SRR FE I (BTkL-mL ) A 70 B
Sl H - 90+6
DF-EVLPs 4.48 % 10° 33+5™

Hx AR 7 P<<0.001,

ok

P <0.001 vs control group.

2.4.6 VAR IAIIII T Annexin V-FITC/
PI X Gk 72 it 2 B ARG I 240 B 93 T 4 FH v o
Annexin V & — M KRS 5 EA, 5
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AR 22 & FR (phosphatidylserine, PS) /& & 55 Al
77, AR AT T, R P Tl A T 22 =R A
FRIER 5 % YRR IC BT Annexin V 256 1
TORIART, AR SR 240, PT Jukhdt N4 b ™
155, KN Annexin V-FITC/PI {5 5 % F. 1
R TR R T R SO AN A ) LA AT
UG AE K CT26 41, DL 2 X105 N4Hf %
FERRT 6 FLIIN, 37 C. 5% CO, I B Ad %%
&, DF-EVLPs FIGFREE BB A FIREMA 6
FLB R, KRG ZANMIE NS IRAL, 37 CHEHE 24h.
GLUEEN G, FEEEFREERETHELE T,
PBS ik 2 Wk, {f/HA S EDTA HIBEHEAL, TN
JREEFREL LA, BT AN, SR A i B
FEELOET, 4 °C. 1000 r/min B0 5min (O3
£ 10em), F% EiF, A PBS HEZHM, 4 C.
1 000 r/min &0 5 min, HUE MM E ST 100 pL
I X 454 22 vh i (binding buffer) ", JIA 5 pL
Annexin V-FITC, ZEif#EHFE 15 min, JIA 5 puL

PI 4k, BEEHFE S min JEILEIIIN 400 uL 1X 45
G, RS ER BN

ARG i s B BME, AR B S5O0 T
FSC/SSC i s B el e E AR M A, HEBR A 17
B 53 K H Flowlo 844, #3% Annexin V/PI (-
AT A1 Annexin V*/PI (BEEATETZ/2R%0) Ll
TR R,

SiRE 11 AL 7 Prox, WEZH Annexin
VAP 4HfE e (7.6+0.8) %, Annexin V/PI™ (5t
(1.61+0.3) %, MIFHTHN (9.13+091) %. 47
2H 5 55 ORI FEE I I T2 % R 2 T ey [4.48 X107
Wk /mL (11.27+£0.92) %, 4.48 X 108 ki /mL
(11.57£0.90) %, 4.48X10° Fiki/mL (31.27+
7.83) %1, S PFIEAH M, XA,
4.48 X 10° Fki/mL AbHLAH TR THE L) 3.4 1%,
B AT bl DF-EVLPs #5138 i -
F+, #&7~ DF-EVLPs 1] fgifi i 0 Caspase 18 15
e R

X A DF-EVLPs 4.48 X 107 fiifii-mL! DF-EVLPs 4.48 X 108 fifi-mL"! DF-EVLPs 4.48 X 10° i -mL™!
105 4 Q10.1% Q2.1.6% | 1os | Q10.1% Q21.7% | 15 | Q10.1% Q22.1% | 1o | Q10.0% Q23.2%
104 4 104 4 104 3 104 3
=
10% 4 10 4 10% 4 10% 3
102 { AR 102 4 : I 102 5
Q3 91.6% Q46.7% Q3'88. 0410.1% Q38 0410.1% Q3 72.9% Q4 32.8%
102 100 104 10° 102 10° 104 10° 102 108 104 10° 102 10° 104 10°
Annexin-V
B 1 FEAEpEARENMEETER
Fig. 11 Flow cytometry results of apoptosis
£7 RRMERBTEE (X+s,n=3) ARSI PR 5 I T AH ¢ B F AT IE - Bax/ Bel-2 /&

Table 7 Quantitative analysis of apoptosis by flow
cytometry (X + s, n=3)

A5 MR SE/CBRE ML) A0 T2/ %
IR - 9.13+0.91
DF-EVLPs 4.48 X107 11.27+0.92"

4.48 X108 11.57+0.90"
4.48X10° 31.27+7.83"

At *P<0.05 “P<0.0l1.
“P<0.05 "P<0.01vs control group.

2.5 EHRIEZENFELE

K H & 1 U S % ENE (Western blotting ) A5
T AR H FRIAIK,  BASSHIE DF-EVLPs XJ 4%
[ AR T e . ST R R SR 45 R
7~ DF-EVLPs 7] 2. #1755 CT26 M, Hit,

325 1) B RLAAAH 5C IR T DR R T8 ) SR B A5 IR 1
Bax 5HUET-EE Bel-2 1 ELFIRESE Hh e 2ok {4k i
HE M. TR A Bax — B LRI XA E T4
MR, UERIREIE TS S0, Bax HEFEAT
LRRIRSRIN, TELRRLAR 2 A4 RS 2o AR L 1L
SEUB ARG, BOEEER I, BB TR T
Caspase-3 /&M T-HATEH, A FRKIMETZ
aN P R P A R I Caspase-3 HIRIE, HUIEIE A
cleaved Caspase-3 & T-#Etr &, Bl cleaved
Caspase-3 HIRSII 2 3 T2HF 78 A 58 FH 37 B o BN
HUE KN CT26 4RI LLAESL 2 X 10° F EERM T 6
LR, 37 C. 5% CO 7Rt . MBS 45 245 28
N\ DF-EVLPs (4.48 X 10° $iki/mL), *fHE 4N
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IERRIEEIE, 4K 24 ho YEESHM, PBS Bl
JEAEIETR, T80 CLRAFA . HERIT, ¥
YHAEVK BRI, I RIPA ZRIZR, 12 000
r/min &0 (4% 10em) 15 min BB, BCA v
R AW~ mEMERMA BRSPS
A 5 min. FLH 12%77 B 5%k 46 I #E47 SDS-
PAGE, 4L L 30 ug MEEE, 1H/E 80 V HIKE
FEA N B E VIR 120 V.,

KH 0.22 um PVDF i (HEEAL) BT
(200mA, 60min). /5 PR B PR = iR )
20 min, AREAILVHN—HT (4 CEBRD M=Ht
(i 2h) ¥ H, TBST Pk ECL 5, HEk K
B, Image J AT KEEME . 45K WK 12
5 8 Fizr, DF-EVLPs 5 CT26 4ijfifi¥ & 24 h )5,
P8 T8 1 Bax KI& L, PLIHT A A Bel-2 Fif,
Bax/Bel-2 {H \%. % Ft 51, cleaved Caspase-3 315 i,
Caspase-3 &1& T ], Western blotting 25 57t x04H
PRSI T2 5 25 - —5, v DF-EVLPs 4L
BLEERHE T 2 F7KFAIEH -

X DF-EVLPs w47

[T
2.1X10*
2.6X10*

Caspase-3 3.7X10%
cleaved Caspase-3 1.7X10*

B-action

12 DF-EVLPs 3R T-EBFRIAFN
Fig. 12 Effect of DF-EVLPs on expression of apoptotic
proteins
&8 DF-EVLPs XATERARAEED (X+s,n=3)
Table 8 Quantitative analysis of apoptosis protein
expression by DF-EVLPs (X £ s, n=3)

] MM R (.
zhi|
Bax Bcl2 Caspase-3 cleaved Caspase-3
i 0.78+0.08 1.25+0.29 0.75+0.37 0.40+0.10
DF-EVLPs 0.89+0.11" 1.024+0.19"™ 0.60+0.24"  0.58+0.17"

x4 "P<0.05 “P<0.01.
“P<0.05 "P<0.01 vs control group.

3 g
45 H e ARk B R R e, IR 2
Joi A K R B L A TR A R . AT R T

% (FER AT AR BEEHFRE. &5
B PR IE N A PR G, BT A, G
O R BRI o YRTORER PRI 2 B TR
BN T BRI FE T TR ASHIE TS R R A st
5yt DF-EVLPs, {FEWIH@E T B & ¥ e 24
N H 2 S, N BRI T AR
RIRIIKIRIT o

TEYIRIE BEVLPs A& K AR M SUZ B85 (1 90 K 5
b, HEAFER T BB RNA SEThRErE e, fEtl
4 [ 3 TR R SRR FHUS200, AR AR 24
HWIL RS, T FL3)Y) EVLPs, PEVLPs BHAf
IR gt S A VAR e fe e PSR 3
A RAE R B2 B V2 O, R E R LI SE
HEA B2 0 b gae a2, filln, Frigk
5 EVLPs JHILiE % (reactive oxygen species,
ROS) -S4 i & HABR A 15 5 B AR T A
ZKJR EVLPs AR R AH 5% 4 i 2 4 A2 St
JigRs e 71122231, Ak, Zhou SR B IH-22 BT 4y g
f¥) PPS-ELNs 7£ 10 pg/mL JFi B3 T4 HCT116
HT-29 4 B A B2 G, 1% 5 451
R4 FHC JGHH 40 B #% ; ML) I, PPS-ELNs
T A A 5 AR 1 W E B 5 4 B
MO T . A 7T o DF-EVLPs [FIREE L H X CT26
) 2 R 5 AT NCMA460 1 H 240 i AR 22 1,
B HAE FHHLE A% Bax/Bel-2 15538 i i A 2 ki
A ST BN, 5 PPS-ELNs [HZ8kifk H
Wi e 25 A [FEL B () 2R MR Th e, SRR iR T BE
IR s LR ER S —. 5
WEIF, AW 7T RS B AR R A feH e S i o
WLl R) B Bax/Bel-2. Caspase-3 F cleaved
Caspase-3 FIA/EH, (AT IT 1 X M AN JZ THIIE
B, AR e iR B T e 2 e A M AR
ST A 338 3 1 0 T S

SRy, HYRIE EVLPs 78 /730 i %5 24
Widik R4, TG 22 kIR EVLPs B8 %% 15
SRR ST 0. A 2 B R, ARSI
WEIT T8k A fHERYE ) DF-EVLPs, iE B H AL
(RS Wbtk y/Eup by [F S e W INE RO EZ i =]
e B SRR T SR AL IR AL . Ditl, AR S0 Ak
Ny B R IE T DF-EVLPs. JiTf3 DF-EVLPs A
— 4Kk, KifE (156.94+7.2) nm. A, X DF-
EVLPs {E4 EVLPs HIbsEMEAT T WIS 08T, 45
RERILEHRKEMN > THRELE 1.50X10° IR
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I H. KL, HEN DF-EVLPs HI47045 e i e ml
e R EM A HMEAREN S, M2, ERE
NG I B R OOTERE R IR ST AT, R H, 4
HU[¥) DF-EVLPs HA R i B4t X R AR 8 P A I 2
E S

T KIS EVLPs (142 5 I FE A 2t Fa B L kA=
R e ZHEFEZ A T, XA H A L
FLAINBIR R . MY E 2. £
Wy AHHOBSRE Y  AN R Gy, IR S RS0 6 R
O FEH AT RE S H AR RIS E, AR 5 2R3
RESZIG VAR KT o DRI, 7R AN AAHIF 7T 3
BE YA R (matrix control) S T-HERGAEZE
B TR R HEL

AHFLE DF-EVLPs [ HGE R, @it 25
ZIEBL (4000Xg. 10 000X g) FhiSs 2= 4 o i
F s AARAS B OKRORE AR 0T, B f5 R A 100 000 X g i
HEOE SR, X e RE b TR
R IFEDTIE « SR1T, AT 58 R B BT 1) 3
XTI CRISS AN AM A I 2 R ) 5 A T~ AT 4
B, DAVPAGAEZEV o I FR B ) Rk, AEEsE
SRR BAA MR A 2 R ST R
4> 5 DF-EVLPs JL24ifb el EPERT281, thab, BT
TR IR AT G 5 = AN R S VAR B (i
FLENWANBAIR) CD63+ CD81. CD9 %), PELNS 1]
Y FERHULA S (TEM). kife (NTA) MEH
JFR/RNA ZH %53

AR FLE I TEM M %2 3 $UH AR E A NTA
ol B A A WA RLAZ T B R0k (156.94+7.2)
nm, P SDS-PAGE Won=F&EMEH %W, N2
YEFEUESE T TR BUBURL ) SRR . (H EIRSR
EFBREEEEX 0 BHIEMER S LM EA
REMBUERE G KRR TR % A 5
O CHTRERE B YO RERRFE ) X DF-EVLPs #EAT i3
—Balifk, VAT PR HLIX o> B S AE R S R
B 1 B TN IR, RSP AT IR I S F 2 R A N
Dheescie i A &, LS HERiHL PP DF-EVLPs
PRSI . A, ARSREGERM, AT HARL
PN, DF-EVLPs Al AR CT26 41t
Jee L A AR R B A () [T AN %) IR 45 i b Rz 4
(NCM460) i pedbif. &%t HxE CT26 458K
BPE, SRARIRSEE . ~PAR v A A i AR 47
H—IBIE, BT A SIS R R R th DF-EVLPs X
CT26 HISEFEINEIRE /7. B2, MR H 7 EHAE

FMLE], KB DF-EVLPs 1] LS 4% Bax/Bcel-2
T BRI CT26 5.

RUE B RSS20 ESE T DF-EVLPs 1]
CT26 25l 4t i, FFiid 4% Bax/Bel-2 i@ 2%
FRAMMFE T, BRI T R GF 0 AP
Mo {HAHFF KA pKH26 #5ic DF-EVLPs #4741
MR SR, AR ek AR T E 3 000
FEIE I ekl R ZNEERIBITR B O
RiF, {2 pKH26 BeRlEFRICIT AR ] BETE AT
SRR YRR, HAERAR IO LR SRl
ANIAARIECAIX 43, AT BEXH 2 it B E % SR A ok
B P A RS 29) EAR 3G AIE T SN pKH26 G
BT CIEAMIMAO  BRI0 5 &M A (1 11 25 5 1o 5
Eoalifh, DARAAILEA S (S E R A bR id
W35 AL BAH B R S VR K S D o ARSI ST R PR
HAETARIFE LIRIIE, JE2: TAEKRH pH BUK
R CERER (4n pHrodo) 45 & 3L R A B Z-
stack AN ALIGUESLES, PARE A Huffiih DF-
EVLPs 40 it REIEA AL, EA 5 D8
Sk I T A X 35 S B R 20 e B v R MR, M
THT SR T bR iC AN 1) N AL RFAE o

AHFFLET CCK-8 ¥ RIIRSZLG . g A
J Western blotting S5 AR4MEEG, MAHHIIGTE « ITF2
W kb EEARBEZANHE MBI T DF-
EVLPs [IPi4s e is k. 1X 2077502 B R oMk
DR B E T B, (HHAR GRS T A
JRBRME, FET L. &%, CCK-8 yEM%/3E
S e E VR A I 1) “ AR M YE 1 AR b A 2R R
S R R e R ek ) ) S e, T S 4
TR IRAS I B B2 & . DF-EVLPs H [ 56 Bl 2 (A
YRR A By B Ai AL MR AR YD) AT RE T4
LA 1 B G R B R O AR, AT 3 B e
T PR R IR T v BRI

AR T CCK-8 S5iE/AEAu et 2 FhA[H
JR BT EAE IR UF AN EE M, R — e AR R
T I VEA R B A T RS, 5 S T N A A
M S AR 2R R R ARSI (U JC-1 Gu i)
Caspase-3/7 i Mo I 55 5 B2 M 25 30 71
X DF-EVLPs ({2 T-1F 3T 2 EiE. 5 IL[H
I, ARSI ME DABIAR P S AR ) A BRI, A
HUTEAR IR A AR SRS RE, DL
iR A 155 m 22 b 40 2L 23 A0 L J5R R0 PR EL A
. 1H DF-EVLPs %5 %] )5 /2 5 Rt ORRF 45 14 5o Bk
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HABENE W TEM RO, HAERA RS BAEY

Ak, DR BE NS I8 I T 7 7 o A A T

TUMREER, Yt — P RiE. AN, AWHTR

Xt DE-EVLPs H {2 0 sl N1 i it A7 3

BN, LRSS SHMEEHMAGE. T,

Ja BERIE TR E— PR DF-EVLPs H [#5 1 i 41

S g o 2L 1) e i g AT DA S AE BP0 K AR TS DF-

EVLPs HIHUIEHCR K IHAERPLE], DN DE-

EVLPs {948 5] 45 i (0 R R 9K 1 771 318 it o 4

T FR) S B8 C o
gi bRk, AW TR E LA, A 500

g HT IR N AT AR i 575 1) | mL DF-EVLPs 7

Wi, BRI E N 8.22 X 1010 Biki/mL. 1% HHES,

e LT HRAELY) 1,64 X 108 A DF-EVLPs. #AME P

S TR K 100 0k /mL ¥R EE BiZ) 6 g BETEI

MR [ 50 2 A RS Al A0 R E B B AT

LRI H B EA<3 g (BLTaIh), %16

B 1548, 6 g SRS T 12 g T4E, 2%

KT ZeRE. £THAEERFMMBHEAELE, JF

RENS L CT26 45 Mz A0 e B, TR e IR

gt o b R 20 NCM460 JC I 2 A 2t . R4 D

Sk BAES, DF-EVLPs A& #f] CT26 41

O pe b N S 2 YN QN v A i A B S BuR bawe i

ARIGAUE A T 40 T A . HLAIBE 7R, DF-

EVLPs i@ id ##% Bax/Bel-2 55 iles, F{EMT

H A Baxs NEPUAT-EE Bel-2, M il 2k 4

P TR, KA sk . XL,

RE&EW, DF-EVLPs {FA—FET “ZifrF¥E” h

IR BRRGIKIEIE R G, BA RAFRAE L.

A PEAVASN U ROR 5 B8 TR SRR

EVLPs (45 EL i 677 SRR ik 7SI ke -
RBAR  FIAAVEH 2 F AT EA B R

SE R
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