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Abstract

AIM: To investigate the characteristics of SN-
38-loaded polymeric micelles and compare
their inhibitory effect on human gastric
adenocarcinoma BGC-823 cells with that of free
SN-38.

METHODS: SN-38/PCL-PEG nanoparticles

(SN-38-NP) were synthesized by solvent diffu-
sion method. The morphology of nanoparticles

www. wjgnet.com

were detected by atomic force microscopy and
transmission electron microscopy. The drug
loading content, encapsulation efficiency, and
in vitro release of SN-38-NP were evaluated
by ultraviolet spectrophotometry and high-
performance liquid chromatography (HPLC).
The effects of SN-38-NP on the proliferation
of BGC-823 cells were examined by methyl
thiazolyl tetrazolium (MTT) assay. The level of
reactive oxygen species (ROS) was detected by
dichlorofluorescein (DCF) assay.

RESULTS: The average diameter of drug-loaded
nanoparticles was less than 100 nm. The drug-
loaded nanoparticles had higher drug loading
content (about 11%) and encapsulation efficiency
(about 80%) than free SN-38. SN-38 could be ef-
fectively incorporated into nanoparticles with
core-shell structure to act as a water-soluble con-
trolled release drug delivery system. The results
of MTT assay showed that the half maximal
inhibitory concentration (ICs,) of SN-38-NP was
obviously lower than that of free SN-38 at 24
and 72 h after treatment (P < 0.05) though there
was no significant difference at 48 h. Although
both free SN-38 and SN-38 nanoparticles could
increase ROS production, the SN-38-NP induced
more ROS at low concentrations (P < 0.05).

CONCLUSION: SN-38-NP could be effectively
incorporated into core-shell nanoparticles to act
as a water-soluble controlled release drug deliv-
ery system. SN-38-NP is superior to free SN-38
in restraining the growth of tumor cells even at
low concentrations.

Key Words: SN-38; Nanoparticle; Gastric cancer;
BGC-823; Oxidative stress
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BALEHEF LT
AR LY. L
) 55 AR 3% A A 3R
LMtz —, R
THE-R LB
(PCL-PEG)#E 4
HAR G 5 F A A
+) %-SN-384 K 4%
R, BA RIFHK
B AEBAER,
BT AE
w48 R KR AR

KGR IAR B miBGC-8234)
HOR.

Tk AR o #k ) & SN-38/PCL-PEG 4
KR, RT ) R fe i gt F AL
RIS &, RN & 20k A8 &% % (HPLC)
M 2 SN-383K I i+ H xR A Mk B =,
O FE R A AR &, RAMTTH.
MBI AT AR & m Ik BGC-82389 A
¥ i 2R, FOb B A M aa e A TE T A
(ROS)7K-F.

LERR: R A RALN 69 B/ 7, -F ¥ k4200 T 100
nm. KL F11%EA, @3 %580%44; SN-38
P RBR TR BB TRY LELR RIFH
BB, MTT4 R 27, 84K #SN-38
2,25 9 R AR AR T2 hdm ) I 5 2R A B4k T
SN-38#%2%, Rl A+t H1C,, &L FLSN-38#, 25 4 K
B AE24 hF=T72 ho91C,, P BAK T SN-384% 24
(P<0.05), %448 hitia] £ 691Cso48 & ; @it A
EHHEF(ROSEM 45 R L #2225 ok
¥ T RFEFROS A, £ BAKAE A R AT,
SN-38H A AWK TILRG FF AL S
# 28 J AROS 7= 4.

ZEiP: SN-38%K 25 4y KA IR 7T 4% 4w 6L 9 15 B 5
S A B MR, PP AR R RARAE IR T 7R
EEi TE SOEGE N ) I W & L A
TAARE KB T SN-384%25.

KE1F: SN-38; K, B, BGC-823; ALK K

JNEK, tBE, ZHE, IR SN-3SEAIKAIRIT A BE4D
fEBGC-8238VIFINEA. WREIBHIRE 2009; 17(28):
2871-2876
http://www.wjgnet.com/1009-3079/17/2871.asp
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M if(camptothecin, CPT)j&—Fi B A R} AL
WYy b oy 2545 210 40 MR EE VR AR e, DR
W FL AN L DN AFIR N A A A B 5 16 400761
VER M SRAZ I AR 1) 2 F . KR I Ak
B UL T HOP W A FR BRI, an i,
S UL S 2SI IO g A AT R
(K197 20 (H R Al BE S R BEm A Xk
GV 0 71 S i A A R A R A R PR e
— Y. BRI R(T- 25, 10-F 3 Em A
%, hydroxycamptothecin, HCPT) 3G AR =
PISN-38, & =R b 2% 45 Fa csodk i il 15 i AT
AW, HAPUEEHE . PUEE TS, TE2 R

iR A% R0 i b R R R RN, TS 2 A
Py 25 I AT A B [F AR Y LG A8 S 24545
R B AR IR 2R S M HDN AR b 57
Tl 1 (Topo I )WiI4h M4 2L, [RIIN75 40 A
W 25 5 2 AR T GRS, B
SN-3847-1EE- N BRI A 45 f T il oy 17K, H
VI A A FH R SN-3 8 A2 28 il B Ak T 34 Ji 5 1K
R IR TR E ST, (R R AT E . TP
WEVERRAR . RN A AR R A e b ™
FHRMT L. N T $2 R SN-38 B ot 2R A fir 2E
PR P I KSR A -, 22 OO0
St HCF AR AT SOE . ARk, PSR iR B R Y
(amphiphilic block polymer)fHiKk 24417 L2 1k
AR A TR LA R 25 B ™ A5 AT 5
BEZMMELZ —, THRIEHDERE. SR

R DL e AR RGP N 2 3 T
ISR At S AR B K T R ER T -
ORGSR, BAK IR B AL R sk it T BUR i
2R, T R B8 % (R S ZK AR B AL 1K B Pk Ab e v]
AP P AZ 6 TR JHF U 5 6 40 L (1 7 e, R A2,
AITEAR A ZERE, SEC IR AR A 3 S A
Fror At Rk, ARSI F 25 I FD Aftk i nT
T NI 2R S BR-2R £ —RE(PCL-PEG)E N
AR 4> T W4 BH 4 SN-38 4 K Ak, - Hk
fie, FAE LA B ARSI RO S AT T 82,

1 RT3

1.1 #4# SN-38, N BR(fE i Cal, T8 J5
IR ZER), B AIER O ZBE(mPEG, X
1B 4000 Da), MTTIRF, 2, 7 & A%
HLECRDCFDAYYI H & EHSigmaA &y A
B GC-823 41 M kI 1 v [E A} 2% Bt b ifg 4 i
T, RPMI 1640557556 G2 L5 (FBS) I
H 3 EInvitrogens w5 AR B F 8k F
AT al. WoRAR N E (& FBrookheavensy
), ZLAME (3 I Brookheaven A /), Jii 7]
BAEL(HASeiko 2 ), %5 HL 7 b fl e (36 [
BrookheavenA 1), %) 215 (H ANikon A 7).
1.2 7k

1.2.1 AR H 69 A m% A B SN-38 44 K f 3k 6 4]
% FIIFIR B A1 4 PCL-PEG ik B L),
JLAPCLAAHNS 43 F i 520000 Da, PEG A AHX}
5> FJIUE4000 Da. KI5 £ SN-38
fhER: K — 2 B IISN-385PCL-PEGYA T- A i,
W 43 B0 R N IEAE B 1K b, BB B 25
Forh TS I T T B3 BISN-38 4K Bk, ¥ 14k
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0
2.0 (um)

B 1 FrHIREVRERIERS. A B B: R T BREE

R 1 SN-3BYKFERAVEZIERR (mean + SD)

AR FiRhm) DHEME BHAS(%) BIIR%)
FEREK 78.3+0.9 0.14+0.04 NA NA
SN-38{HEK 90.1+2.5 0.15+0.06 11.5+2.2 80+6.5

RAYER I ) 46 SR FH AR 9] 94 77 25 0H A IS N-38.
1.2.2 SN-384% K 3k 69 75 AL VA R AL 42 o -
F -7 8 A8 FZ S L S B W 5E SN-38
GURTIERITEAS, I H 3h A6 HURHSGN E 42K
THERPRLAE.

1.2.3 SN-38A R MR KRB B AR L H F e
M W — o =2 TR 1) 2 OB {E40°C
NEAS TR, TR YIS R ST
SE SR, =8OR (L (HP L C)ll e 1k
T SN-3811 2 . SN-38¥R B AH Ay B e — &l
(pH3.1, 25 mmol/L)F Zi§#%50 : S04AF Ebiid
). AE AN K AM265 nm ARl E WG E, W4
Pt il 2SR R S N-38 7 &, b AR 4
LR A RS H#E 2 R (loading capacity) fl{ &
* (encapsulation efficiency): & = FHAGIK
TER TR BT 2 10 259 F (MIS N-38)/BER 0 5 i it
(MSN-38+MPEG-PBLG) X 100%; fidf % = # 24
YR AUER T B 1 25 (MSN-38)/ 4 A ) ik 2
HH(MSN-38£¢ 24 4it) X 100%.

1.2.4 SN-3844 KRR MG RSP FF A B0 H—0E
R SN-38 Tl BRI B HT 48 1 (Cut-o FEAH X
5y FJRUE 12000 Da), SR JERENT S8 RN
0.01 mol/L PBS, pH7.4, BNBHMSLI T37C T
HEAT. 09 F 1. 20 5. 9. 24, 36. 48. 75.
90, 100 hivf[a] U AR, JF B 6 45 2
PBS. i3I AS [H] I ] 53 (1 4 FHHP L CYE
SESN-38VK L, JFHiZ RS SRR IURFE. (518
W5 T kIR F

1.2.5 SN-3844 Kk AF A 64 2m R 74 55 36 4]
MUAE 2100 mL/LJG - L3 FIRPMI 164055 7%
R 7R, FE96FLAR T AR FLAEFI 411 10°/100 L,
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o RAN
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y = 10.5Ln(x)+20.234
R® = 0.9937

RIFRENR(100%)

0 20 40 60 80 100 120
FENRI 1] ()

B 2 BEYCRAIREHAIMENEIL

37°C, 50 mL/L CO,, 413524 hjg W F i5 T,
TN AN R BE SN-38 ¥ 1 F2 564541100 pL, 4%
LR RN AN A L, B AL IMAMT TH (5
g/L)20 pL, 4 hj52: B3, IA150 uL DMSO9
%10 minfi EL (A, ZEFE 490 nmi K AL WY
{E(FEFR1L, Bio-Rad680, 3 [H). 11 5SN-38/
BN FEIC, fH.

1.2.6 SN-3844 R 2k 2 2m fie M & M E(ROS) K
F e Hm: R DOCHE2, 7- R/ AR %
LW LT (DCFD A I A1 A Py 3% PR 48 1 7 .
PEE SN-38HR 2 24, SN-38THBRLH By AH N (1) %] 1
2. RPN E 0 PR B G C-823 41 i T-6FL 55 77
B, A5 20 AR K 7 0% I 4 IR SE e IR,
A SN-38# 2 55 SN-38 4 K A BR (5] o 345 X6} 1o
SN-38#24, 15 ug/L)T-FUAH NN R], 5556 45
30 minfilA4 umol/L DCFDA, #4k%:37°CHF e
30 min, PBSYE2K, I FH 2t AR I 2 (I
K492 nm, KEFE530 nm), FE RN AN B
BEMLIEFE6 AL A%, 72618 il id Image-Pro Plus
version 6.0F 4 AT 4H Il 9 2GR EE, St AE
EHROS=7KF B EAH K.

St ra g o HriESPSS1LLS
G 58 . 1E A 2 A 0 08 RN FH 6 56
J7 ZE o M b 22 . B Hmean = SD&R K.
P<0.05 H G523 XL

2 B8

2.1 SN-38U R RAER K 2hH 2, LA F
M A] WA B R A A B T, KT
Jei, HoP R4/ 1100 nm. S8R REOR] L,
MATEEREZI LS © 1, $Em B0 & 4, Py
RN % A0, WE R NTE80% A A7 (K1, 4 1).
2.2 SN-384h K 3K 9 PR Sk 55 3 SN-384)1K
TR AT R RSP S-SR 1, (E BTN 6
h, KZH535%IFISN-38FE 5L, T £E Rl 5 1193 dN,
SIBH T 62% 4 47 ISN-38([&12). FH itk ny LA

Wi £ E

AR EN, R
T = BRS04 1
AR Y MW Ik
M E % % (RES)
ST % ER G IR
MK A pk R AR AR
HAEHE E K
Bh I, B R
A P Rk AR,
B ik B G
R KAE
Rl B 25 M4k & o
F A A SRR A
HAMARET L
HARZ TR AL
PAA AR AT,
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EREE SRS
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Equivalent Sn-38 concentration (ug/L)
C 1001, oxpqumm D
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B 3 SN-38EHZAYKRERN A BEBIEBGC-823FAPEEIER. A: SN-38¢124; B: SN-3840KHEK; C: 2SI AKHER; D:
SN—38#2% ) SN=38 P KIHERT BGC - 82341 R RIR L N VEFH72 h(P<0.05 vs SN=38—np, nn = 3).

ICsolpg/L) 24 h 48 h 72h
SN-3818% 245.08=11.34 49.09+7.62 30.27 +4.41
SN-38{4Fk 198.83+6.88 54.07=10.04 12.88+4.57

RIMSN-38HL AN KRG, v LLE K
INRETBORI A, RIS b T P S i B 43 1 L 2R
PIMREE, B —imgi /K, —imsie/K, {473 SN-38E
FAR LN A AN SRR, B S T2 B
R R IX AR A IR A A A R T
BRSS9 P SR A B A A 1 A
2R, I B T R TN Sk LR R — E A
RO BEFR AL T ORIE, MIMTIA 2 T KAE R 4L
iR R

2.3 SN-3844 K ph Ik 3t 4m B3 34 & P 49 vy ) T
A B 40 AR B G C-823 41 Jfl, SN-384K ik 5
SN-38#RL 2 #R FL A7 A Wb (R A A T, HA AT 4
J5£ DL IS T AR A (B3 A-B); 28 11 24 sk I )
I A K IEA T FE(BI3C); BRI E FSN-38
WK TLERAET2 WA e R W AR T
SN-38#24(KI3D); [AII 115 1Cs, K ILSN-38%% 2
YKIRERAE24 hF1T72 hiFTCs, W AT SN-3844
24, P 48 hIMIC M 24 (3R2).

2.4 SN-3844 K 3k 2t 2m i RO S K F 49 % vk
SN-385[EEROSHY £ J&: SN-381FE F I - A% 4k
2, M40 A RO S I3 22 IR 7 40 i U T 1

KA. HTFSN-387] LU #5377 4E KEROS,
FE R R EE 29T P T AT RE v 2 S, PR3k
A8 i STk [6] S TS50 25 3, 15 pg/LixA
AR o g A A PR R BE AR A RO SN 1) T 13
WHE. 2 R WIR: BBk AL IR 2 A 4 i
ROS/K V351 W 5 Tt v (55 6 AL LB 2%, P<0.05) T
S IS R AR5 M SRR IR (4 A-B); 1T 40 K A4 L XS
1 A RO SIKF- I A 5 M (K14C); 24 hivf, 2%
ZiTRER AL 40 JE W ROS /KT 5 R 25 41 T I 0k 2% 5+
{HBE A B TR (R4 T, FRATT R I3 24 T Bk T 48

72 hif5 T AR IROS =) 8 3 i T #1245 (P<0.05,
Kl4D), ik it B SN-38%%, 25 40 K R BL 1711
SRR L.

3 e

AL R QW IR S R £ R ) kB
JLIRY(P CL-PEG)1E Ky 2 W80 il 4 MoK 1)
SN-38ZK 2Tk, O IRS & sl 3L [
FDASHERE IR K], FL AT T 2540 it v 1)
L B B RN K R R A
M2 ER A5, B OWERE B K, af U
U £ 25 40 B 2% 5 Wl 3 N PR SR 4 AR
N SRR B AR K R 22 R INRLAR (R 4K R T
AR IR £ BB I TER RE RS Jal D> IR
W R G5 (RES) X TR ER 145 B i {f S Bk 7
A PN BE AT B S K PR B 1D, 38 L o i P
AR, SE Sk B MR R R AR 25, [l 2y
YWt e o 1M RS R B 2 KR AT R
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4 SN-3BYLRRER W BERAIROSIKTEAISZNG. A: SN-38#RZ4(15 pg/L, DCFHLE); B: SN-384 KM IR (15 pg/L, DCF44(h);
C: PKFERT AR OSACEIIEEN (= 6); D: ROSKEGEEER, DRSNS EEA SR, SRUFSIRIHtEFR.

('P<0.05 vs SN=38—np, n = 3).

2T AN BE LR B 0k, 3 R 76 LU B H o
B2 A R R TS 5 DR B OV AR AL T
AT I PR AL S UG B PR 2
ARSI T HeAh.

A SR R BOL R Y (PCL-PEG)E Ny 3
RIEAT P BRI IRAT T ANEE 1B 80%, Pl
& SN-384 K BRI 22 ik 3] T 11% 444,
£ B 2k 2180% A A

0 0 355 7 SZ 08 AR O S7K -6l 45 41 i 3
REAR 2 9K AR I i, AT SN-38 1A R AP
IR REAVE R, BT LU 285 4 1 4 o
JE BRAR, [R) IR 36 805 52 K I 1) R R 0 AT 2580 % 493 i
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