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Preparation of Chelerythrine Nanoparticles and Evaluation of Anti-melanoma Activity in vitro

YANG Jin', HAN Wei', ZHANG Yongping', CHEN Xiaolan', LT Zhe>’, LIU Jie', WU Jinglan' (1. College of
Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China; 2. College of Basic
Medicine, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China; 3. Innovation
Research and Development Center of Veterinary Traditional Chinese Medicine Preparations, Guizhou University
of Traditional Chinese Medicine, Guiyang 550025, China)

ABSTRACT OBIJECTIVE: To prepare chelerythrine nanoparticles (CHE-NPs) , optimize their formulation, and evaluate its drug
release behavior in vitro and its inhibitory effect on melanoma. METHODS: Using methoxy polyethylene glycol-poly (lactic-co-
glycolic acid) (mPEG-PLGA) as carrier, CHE-NPs were prepared by the nano-precipitation method. HPLC method and dialysis
bag method were used to determine entrapment efficiency and drug loading. The formulation of CHE-NPs was optimized by
Box-Behnken response surface design using overall desirability (OD) of them as dependent variables, CHE dosage, mPEG-PLGA
concentration and poloxamer 188 (F68) concentration as independent variables. The particle size and Zeta potential of CHE-NPs
prepared by the optimal formulation were detected; the characteristics of drug release in vitro were investigated; the effects of CHE
and CHE-NPs on survival rate of mice B16 melanoma cells were compared, and median inhibition concentrations (ICs) of them
were calculated. RESULTS: The optimal formulation included CHE of 2 mg, mPEG-PLGA of 13 mg/mL, F68 of 1.8% . Average
entrapment efficiency rate of CHE-NPs prepared by the optimal formulation was (80.18 + 1.11)% , average drug loading was
(11.36 £ 0.28)% , average OD value was 0.96 = 0.04 [the relative deviation from predicted value (0.90) of OD was 6.67% ];
particle size was (113.1 £ 1.40) nm, and Zeta potential was ( —21.6 + 0.29) mV; polydispersity index was 0.07 + 0.01 (n=3);
accumulative release rates of CHE control and CHE-NPs were 90.87% and 68.68% within 8 h, and drug release behavior in vitro
of the latter was in accordance with Weibull kinetic model. Inhibitory effect of CHE-NPs on B16 melanoma cells was significantly

: stronger than that of CHE; the 24 h ICs; of CHE-NPs and CHE
ASEGIH A 25 TREABI T DA H (No.2014FU- o0 69 35 and 107.36 ug/mL, respectively. CONCLUSIONS: The

125Q09) s BRI T2 AT 5 S BATHRZ S0 H (No 2584
F-E AA(2018)57665-13) 5 H 9 5 /B WA 240 & 0 T s S 06
2 (RMBERI ) TFHUREUL A VR W F (No 04 KY 5(2019)047)

TR . BRSO 2 R R 2 o S pomm, ©f CHE on melanoma,

prepared CHE-NPs show good sustained-effect and high
capacity of drug loading, and strengthen the inhibitory effect

E-mail: 1510428733@qq.com KEYWORDS Chelerythrine; Melanoma; Anti-tumor effect;
HBENEY P2, W S0 Wt BFSE T 1A - 2 I R 2h Methoxy polyethylene glycolpolylactic acid-hydroxyacetic acid
VI ) 5%, E-mail : 1259803072@qg.com copolymer; Nanoparticles; Box-Behnken response surface design
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[ i SZL1 % (chelerythrine , CHE ) & U1 24551
¥F Macleaya cordata(Willd.)R. Br.. [1JE 3¢ Chelidonium
majus Linn 5525 FAE Y0 AL DIRIE MERLoy . KAEiiss
ot R , CHE HA 10 e 4 B A R /R T, 46 A
ZEi79 HCT-116 A HepG2 /)N U (0, 225 B16 41 i
U0, {H CHE MY/ PE2E N 22 U0 25 245 ) AS ok LA AE
JifRg ERAL T B 1, NI BOZ 5 1 T & FH A2 3
BRI, AR AALS G A2 ) 223 Bhe SRR
W MERSPE CHE 28T 5 201 28R b DA 25 g ook, DU
e LA R R i I e v

Gokid 2 R G AE MR A LU R B BT B E
FH BN, FEA % RG], B Gl M AN K 2R mT
UCE 2T R TR CHERET . M Rk H AR 2
% (methoxy polyethylene glycol, mPEG)#xEt5| AR,
FiR-F2 35k 2 BRI T W [poly (lactic-co-glycolic acid) , PLGA]
Sy F4E b il B mPEG-PLGA RA W, i B AW H A 5
FKFIE K B R, [R]H mPEG A] LR 9 KR AS 2
DRAR P B 22 GE 2 ), {9 AR AE AR R IR AT 5K
F 2 3 A1 PLGA A7 A R feff iy 28 24 4 A i R i
FEfif Y, AW BE R EYE mPEG-PLGA REWIE R
o ARB R, il £ CHE 99K (CHE-NPs) F- L L HAb 7,
Z X il CHE-NPs (R4  Zeta AT S S H L SARSME
25470, PP CHE-NPs Xt B16 S €0 24 93 41 i i (A 5 M1 il
YRR, DA AS) gt — ol el B o 2 00 ) 3% 2 B ot P A K 285
25

1
1.1 EE{UEE

AW 5T BT F 32 AR AL 5 1260 Y = 250 A €3
(HPLC)fX (3£ [ Agilent 2> w]) , SK8200H Ui 75 I i 1k
ML MRS S A BR A F] ) L 3310-DMP 3ot F
J£ 43 M4 (56 [ Beckman A 7] ) , RCT basic A ) 1w 3
A% ([ Tka 23 W] ) , H2050R B 5 2 i ol K25 B v 14 8
MLOWI R W S B0 Z=AER TT RA FRA F]) ,N-1300 ZY el
FERANL (112 AR FRA F] ), JEM-1400FLASh 74 37
e B ( H AN JEOL 23 w]) , AUW 12D B4 B 143 A
K- ( H 7 Shimadzu 23 @] ) , T09-18 B i kR i 3111 %I
CO. 557546 .Sorvall ST SR BUAIGIR &5 O AL FE 2R K /R B}
e Crp D) A BR 2N A1, CKX53 705 B 5% 6 i 8 ( 3 A
Olympus 2\ F] ) %,

12 FEHRS5RF

CHE X B8 i (41k5- AF9030102, 46 B =98% ) W [ Ji,
#B LA W B A BR A \l s CHE JR R 25 (it 5
34316-15-9, 4fiF >98% )W H PG LR AEY) TGRS
] ;mPEG-PLGA %4 % [mPEG 43 ¥ 2 000 Da, PLGA
1 15 000 Da, LR (LA)/Z R (GA) HL ] 50 2 50]
WA A S AR TR B A5 1 AR 80 (Hit 5
301C054) \MD34 & M4 (1 /8 77+ 1 3 500 Da) \RPMI
1640 K5 774 (L5 20210531) B R £k 2% vl i (PBS, pH
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72,4645 20201217) MTT 58 (41t 55 309E059) , — H J&
WA (DMSO, #t5 1121E0325) ¥ [ b 50 & 36 5 BH
£ BRI VO 188 (F68, 45 T24J10280481) 4
v R A R A R E e A i (A S
20200328) . 5 -5 R 2= AP (HE5 20200703 ) ¥4 H FEM
FA AR (AL A BRA F] 3 % £ Zhe VU 2,12 (EDTA)
19 0.25 % [ 2R 11l (445 2277237) W [ FE 2R G /R BHE
(D) A BR 2 B 5 A 3 o 4 B 4l sl 52 56 % 0 AR
& K K
1.3 ZAfm

/NELB16 F (A ZIR A (525 ZQO0186) W H ik
TR ED R A BR A A
2 FHiEEHER
2.1 CHE-NPs X% H NPs &

K FH A K UTTE 54 £ CHE-NPs!"™ ., K5 % FREUL 5
1 i) mPEG-PLGA R & %) Il CHE J5URF 25 2 50T P R 1
mL 1, 75 (T2 500 W, 4% 53 kHz, F[A]) ZbBE 5 min,
YE A HLAE . T i 5Tt 43 550Ch 0.4 % 1) F68 I ik , L 5
mL, /KA. 78 1 000 r/min 254 F , A 1 mL/min {38
FERAT MUAR 224 30 i 27K AR, = i+ 10 min, 153
TR o FLE TR AR, (o FH i i 78 R AR A HLE )
RJ % CHE-NPs. # I iR Jr ¥ il & A % CHE ) =5 1
NPs., CHE-NPs [45#)/R 2 E UL 1,

MWW
mPEG-PLGA

-+ _—
CHE
CHE-NPs
1 CHE-NPs K& REE
Fig 1 Structure diagram of CHE-NPs

2.2 CHEHWIEENE

2.2.1 gLt DL Ultimate XB-Ci(250 mmx4.6 mm,
5 um) A L2 (A)-0.1% BEBR V% W (B) i 0
FE AT AR P (0 min, 209% A ; 20 min, 60% A ; 25 min,
95% A 335 min,20% A) ; JiL# A 0.8 mL/min; Kzl % 1
270 nm, A9 4 35 °C; HEREE R 10 pl.

222 XTRESH AWML RS % FKE CHE X BE S 5
mg, BT 25 mL =, A H B A 10 min, f H 7%
fiff, PRI B BERR RE L2 2, AT L R B R B S 200
pg/mL AT RE S

2.2.3 P BCH] K% R U CHE-NPs 0.1 mL,
BT 2 mL I, I EE 1.9 mL, #7530 min 3L, 16
35 CHM T LRI T, 5% i HF i 2 mL &%, H
0.22 pum GFLUEREUE LT , U, VE M i VA
2.24 JrikfEFEEE B SCER(16 — 1Tk T i
Zat, SN A (L) (AR B X CHE-NPs
CHE (W40 J6 T4 (B 2) 5 LA CHE Jit 29 B (x, pg/mL)
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SRR AR bR TR () AR BR RS TR BT, A5 [ E
Ptk y=14.868x—0.813 3(R*=0.999 8) , CHE £l Jii
W A 2 RV Ll 0.125~200 pg/mL s K %25 2 1056 1Y
RSD 7 0.22% (n=6) ; *F- 3 [ % 2k 100.99% (RSD=
2.32% ,n=6) ; Fa EPE (12 h) iR K A RSD Ky 1.46% (n=
6); FEE PRI RSD K 1.21% (n=6) .,

300

200

mAU

100 -

t, min
AZSFINPs

300 =
CHE
200 4

mAU

100 +

T T T T T T
0 2 4 6 8 10 12
t,min

B. CHE %t I8 i i

40 4

mA

oo

(=] (=]
?
=
m

t, min

C. CHE-NPs
E2 CHE-NPs® CHE EE£4#T# HPLC
Fig 2 HPLC chromatograms for quantitative analysis
of CHE in CHE-NPs

2.3 BHIESFHEMNE

2.3.1 BYASMTACEL  BUENTALS, BYRGE HACEE A
KB 10~20 min, B A EHCE B AK T, % H .
2.3.2  BEHTV-HS R AR E RS 25 W CHE-NPs 2
mL, BT ENAEN, LK. B3 O ET4s & T4
JEH, LAZK 50 mL AT 5, 5348 600 r/min, 5351
TF&EM 0.5.1.0.1.5,2.0,2.5,3.0,3.5 h i 4 25 W B A1k
0.5 mL, [F] Bf b 2 SRR ™ HE ks SN R B 25 1
mL, J110.22 pm Sl fLUE B ), BUEL M A% “2.2.17 Wi
R AR E 0 S TR, AR A T R Ah
T H CHE f Joi e J3E [i) sk 22 i e 8 -~ st 1] by 28 (Pl
3) . HIK 3 RI%0, Fifi 25 3 BT I A) 19 4E K, CHE B J5 - i
JE L Se T R I B AP T v PR IR A S 2, 1369 CHE-NPs
CLIZR TR 24 5 4B T B R 1.5 hBs, SN CHE 9 i &
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WP IR B RO . R, AR FSE e $F 1.5 by i B -y
I [H] o

¢, ug/mL

| I | 1
t,h
3 CHE-NPs i -1 i (8] # £&
Fig 3 Concentration-equilibrium time curve of CHE-
NPs

2.3.3 WEARSEA MM E T2 K% I CHE-
NPs 2 mL, & B4, ISR . B3 O iE 4
BEFHEIEH, LK 50 mL AEHTA I, $438 4 600 t/min,
TFBE T 1.5 h 545 2 R B/ 0.5 mL, FH s B &2 1
mL, FiH 0.22 pum fFLUE B uE I, IS g % “2.2.17 33
TGS UERENE 0 g T A A B R
AN CHE AR B o 422 DL A ST R fn 28
it A ER (%) = () R — AN R 2 &) 125
MEX100% , 825 (% ) = (259 i — SN 259
i)/(Z5 ) SRS ) <100 % .
2.4 Box-Behnken a5 & it £ CHE-NPs §94b 77
AL B LA AL SRR 2R A LA S KA
5] \F68 Wk i (i 4 Pr AR o BRI R R B 12
SRR R RR 2SR 5 PR 2R T R R R S, B A
Xf CHE-NPs f 53R 325 5 (520 . 76 PR 28 S5 1)
FEA b, AR 2 0 5 X6 J 23 A 3 24 i R K TR
% ——CHE# 251 (4) .mPEG-PLGA Jfi ik i (B) .F68
WEE(C) o AR &, DIAERR (Y) FERz & (Y.) 1 B PEH
— (OD){H >~ M 748 & , 2K Ff] Box-Behnken Wi 7 16 % 1, LA
Design Expert 12 3 {4{ift CHE-NPs &b J5 . 1T Y. Y219
B A0 R e, 8026 A 06 1 e[ e = (¥ — Vi) /(Yo —
Yo JVATT 5 OD i : OD=(d, xd.)" ™, CHE-NPs &b Ji
.4k Box-Behnken i J37 17 5 314 IR 2 55 7K SF W3 1, 5K

K HESEE R R 2,
%1 CHE-NPs 4 7 11 4£ Box-Behnken Na 5z & % i &9
RZE5xKTE

Tab 1 Factors and levels of Box-Behnken response
surface design for formulation optimization of
CHE-NPs

KE A(CHESZi&), mg B(mPEG-PLGA =¥ ) ,mg/mL C(FO8 TR ), %
-1 10 10 1.0

0 15 15 1.5

1 20 20 20
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&2 CHE-NPs 4t 75 f£ 1¢ Box-Behnken Mg 57 H i% 11 #Y
SRS ER
Tab 2 Experimental design and results of Box-Behn-
ken response surface design for formulation
optimization of CHE-NPs

e 4,mg B,mg/mL C,% 1, % 1% ODfg
1 15 10 20 75.02 9.19 0.72
2 10 20 15 72.63 341 0
3 15 15 15 7218 622 0.46
4 15 10 10 73.09 9.28 0.68
5 15 15 15 76.90 6.73 0.57
6 10 15 20 72.89 44 0.28
7 10 10 15 73.61 6.89 053
8 10 15 10 7413 430 027
9 15 20 20 7412 475 0.34

10 15 15 15 7.1 743 0.64

1l 20 15 20 80.95 9.99 0.88

12 15 15 15 79.50 714 0.65

13 15 15 15 79.04 750 0.67

14 20 15 10 79.13 9.36 0.81

15 20 10 15 .15 11.83 0.79

16 20 20 15 75.74 6.59 0.54

17 15 20 10 5138 374 0

K H Design Expert 12 #0455 £ 41 — iR 2515
Bl 45, 45 3 — ik £ 50 B H J7 2  OD=0.597 0+
0.242 0x4—0.230 5xB+0.057 0xC+0.071 5x4C+0.075 5x
BC—0.001 3x4°—0.128 8xB°—0.034 2xC*(R*=0.942 3),
Ji 2o A A R LA 3. H 2 3 AT, BB R 405 PR A
I (P=0.0015), A% 4.B . B*XF OD {H ¥ HA7 i & 5 i
(P<<0.05).

%3 CHE-NPs & 77 {4 Box-Behnken i 57 [ i& it
FESMER

Tab 3 Analysis of variance of Box-Behnken response

surface design for formulation optimization of

CHE-NPs

FERR ETHH FIE EyiLl FIi Pfii
i 1.04 9 0.1157 1270 0.0015
4 04685 | 04685 5141 0.0002
B 04250 | 04250 46.64 0.0002
C 00260 | 00260 285 0.1351
4B 0.0204 | 0.0204 224 01778
AC 0.0012 | 0.0012 0.1344 07247
BC 00228 | 00228 230 01577
£ 65790%10°° | 65790%10™ 00007 09793
B 0.069 8 | 0.0698 766 00278
¢ 0.0049 | 0.0049 05420 04855
Bk 0.063 8 7 0.009 1

JAn 0.0343 3 0.0114 155 03327
iR 00295 4 00074

B 111 16
Rilk—H MM A5 B.B5 C.45 CZEHAEHXT OD
E 2, A 5% R H Design Expert 12 B2l 45 I %
F14) ) 07 T 1N A 2R T, T DL R 4. Il 4 AT %, OD(H.
Bt A, CTHE T TE R . AR 4 Box-Behnken i 1 i 5 3
ghIL SRR TR Z O FE A5 31 CHE-NPs 19 e £t 4b 7

FEZEE 2021 FE0ERE

T : CHE 2.0 mg. mPEG-PLGA Jfi f# % J¥ 12.79 mg/mL .
F68 ¥ i 1.8% , ) i FR it , Ak mPEG-PLGA Jit it ¥k
J£4 13 mg/mL.

1.0 1.2 1.4 1.6 1.8 2.0
A,mg
A. A-BAETLR A
OD{H

1.0 12 14 16 18 20
A,mg

C. A-CE Lk

C, %

' 10 12 14 16 18 20
B,mg/mL
E. B-C4 2[4

F. B-CWi )b [
B4 CHE-NPs &7 46 o & B = 32 B 1€ A #§90m 5z &
EfnEa%E

Fig 4 Response surface maps and contour plots of the

interaction of various factors in formulation
optimization of CHE-NPs

¥ie iR AiAb )7 R B CHE .mPEG-PLGA 5%, 7%
BT 1 mL A B AR5 min, AN, Be TR
IH0M 1.8% 1) F68 1 5 mL, M /KA. 7E 1 200 r/min
ZAFF L A1 mL/min f) 3 RE R A HILAE 2248 3 i 1) K AR
o, E IR 10 min, 75 2R 3 G 2LOG AR , (5 e
IR KA R LA P, A4S CHE-NPs., ~F17 1l 4% 3
By, #e “2.3.37 IR J 45 7 ¥ 40 3 40 (8018 +
1.11) % ,FEH 2k 255 (11.36 £ 0.28) % , 3 OD {EH K
0.96 + 0.04[ 5 OD FHIMIA{E (0.90) Fl)AH X i 22 1 6.67 %],
15t B Box-Behnken I )37 [ 14 31 AT A5 AR TR T KL 47
2.5 CHE-NPs [JR1E
2.5.1 WARE Zeta AL W HUHE B A0 A O A 1Y
CHE-NPs 0.2 mL, 7K 1.8 mL B¢, i Hid5 51 408k, s
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TRER R I, B RRERGE &, R ROk
FE BTN, £E 25 °C R 5E CHE-NPs FR4 Fl Zeta BN,
A E 3R, 455 B /R, CHE-NPs (k42 K (113.1 +
1.40)nm, Zeta L {ii Jy (—21.6 + 0.29)mV , 24> HtE+5 %5k
50.07+0.01(n=3), CHE-NPs k12504 1K W& 5.

25

20

15

ik, %

10

0.1 1 10 100 1000 10000 100 000

Rt ,nm
B 5 CHE-NPs#IHI125 75 E
Fig 5 Distribution of particle size of CHE-NPs

252 JEAWMES W HUHE i Ab Jr i £ 7 CHE-NPs 1
mL, K H B 10 £, 1 2% B S R T = F e e 1~2
min, TBEH T B HEE U TEAME . R8N, T
73 CHE-NPs ‘£ ERIE , K HEEW L, K/ANE] AR
. 5 ILE G,

6 CHE-NPs HiE 51 B F R i E

Fig 6 Transmission electron micrograph of CHE-NPs
2.6 HIMIEMER

W Fi B AL Ak Jr il #% () CHE-NPs B T 4 “C UK h%
L 230 YL 0.7 14 d IRHIBURE 4% 2,57 U 5 ¥R
Ktz Zeta L7 S 20 HUMEFE B0, 45 /R , CHE-NPs
FRPRAR | Zeta HIA N2 227 BOME AR BO9 o W] 8 22 4k, R
BIRA IR T, 15 CHE-NPs e M R, 45

F1A4E 80, R[] )20 mL H, F(37.0 £ 0.5) CEKMHTLL
100 r/min fEIEAR , 209 THEE 1.2.4.6.8.12.24.48 h
B ECRE 1 mL, [A]E AN 2 SR AR AR BRE K . FESE T
60 CARVEHHET, FRE M EE 1 mL &%, H 0.22 um fif
FLUE B8 L, BUSE I W F4 “2.2.17 T T {6 33 4% 1R DR RE
FE L IE SR TATER A A BT 5 B H 3R & CHE (Y 5T i
WRBE . SCITATHRAE 3R LA T AT A BRRCR

t—1
FRBRE=( ViertV E )M s (X, Vs B It

SERF e IR n— 1, o, F2rn 5 n A B[] 5 Bir il 45 4 CHE
R, VRN R AR, ¢ 3R n— 1N fi) o5,
JIFINAS Y CHE W, MaZBom B A I BT ) o R
FH Origin 2021 3, DL BBVRER (Q) RS 1] () %
CHE-NPs RSN T i F TR 8 ) 2B — 2 5y
J12F R Higuchi 8] 7 2% B8] Weibull 515 77 2# R85 78
LA . S5 ER, CHE X BE S A TR AEE & 8 hif (1) B2
PR 1K 90.87% , #2278 LI A BRI 58 4, 1] CHE-NPs
FEWEE 8 hisf () REURE %N 68.68% , 48 h i} 1) R BB
R K 88.72% , A B REARAE , ARSI 2547 M AF &
Weibull 8 J]2# 57 . CHE X 1 i A1 CHE-NPs B4 S M
Jift M1 £ UL &1 7, CHE-NPs f RSN 2 8y g 24y B LG 45
RIS,

1004 e - 1
80 = f
¥
604 / /
Q\\‘ ¥
Q'J
40
20 —— CHE X1t
—— CHE-NPs
0 T T T T 1
0 10 20 30 40 50

t,h
El7 CHE X} 5% CHE-NPs Bk SMER 2 (n=3)
Fig 7 Release curves in vitro of CHE control and
CHE-NPs(n=3)

*5 CHE-NPsHIEINEANNZEFREUEER

Tab 5 Equation fitting results of drug release in vitro

of CHE-NPs
R4, [ PR I3
#&4 CHE-NPs FESMEEMERIGER (n=3) B 0=47.69+1.09¢ 05289
Tab 4 Results of stability tests in vitro of CHE-NPs N 0=8401(1-¢™) 05t
N Higuchi /1% 0=10.16/"430.5 07576
(n=3) WeiballZf11%% Infla(1/0)]=0.89Int—1.98 09867
B 04 74 14d AT ST
TR, m 11310140 112271083 113534093 28 ﬁ:il R . - A
Zealifi,mV ~21.60+029 ~2079+067 ~15474041 28.1 ZHNPs MANERTE  RAMTT ISR
P2tz 0.07+001 0104003 0.09+0.00 B X504 K B 0 B16 SR (8 298 4 i, LA 5 000 /4L

2.7 FIMEHTI

KB I T8, K% 5 B CHE X BE
VW F AL 7 45 B CHE-NPs 4% 5 mL , 23 71 & T 1
ARG BT A, P LR BT A PR K (5 0.3%
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e 196 fLAk P, 7737 C 5% CO. ¥ F- M IFH 24 h
EANIEE . SEIRIERCE 9 LR, 43R =S A e
JJE25%) xR CF 21 G250 ) A [s) i e
(10.25.50,100,250,500,1 000 pg/mL™", LA mPEG-PLGA
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T1) 25 I NPs, 290 B 25 (I R SE el . ARdH ik 64>
AL, T 24 hm, BALITA MTT 5] 10 pL(1x
PBS fit il , 5 mg/mL) , F 37 CH5 A Pl L HEF 4 he
FE AL WA, BAL A DMSO 150 pL, 5 F AR AE
490 nm I K Ab P 5E A FL RO E (4) , FF 4% AT A 2K
TR AT IAE NG R M IEAATE R (% ) = (A s — A 1)/
(A — A 5010)x100% , 455 575, 25 1 NPs X B16 2
6 IR AN A AE 5 SR TG IH S ), T P L LA A A
WIAHZSE ., 4558,

100 —

50 —

AT, %

10 25 50
25 FANPs R, pg/mL

El8 Z=HENPsX BI6 BEREAMTFERNFI
(n=6)

Fig 8 Effects of blank NPs on survival rate of B16
melanoma cells(n=6)

100 250 500 1000

2.8.2 CHE-NPs (Y4 IFEE  #°2.8.17 51 T Jy ¥4 K I

AN TR 5T R BE CHE Jsfb 24 (1,20 ,40.60,80,100,120

pg/mL, e B AR B 91 S0 5 45 SR 1 ) FAS [ o AR VR

CHE-NPs(1,20.,40,60,80,100,120 pg/mL, X CHE i},

W B AR P S I 4 R ) T 24 .48 .72 h X B16 A 4

IR AN A TS R s IR R R B . R

SPSS 17.0 A X B A T 51150 T F R R LAY +

s TR LB SR FR AR T 20T, 453 IR, )i

TV W5 20 pg/mL J5 , CHE-NPs (1 41 it 75 1 15 13 3%

KF CHE J5ik} 25 (P<<0.05 8%, P<<0.01) , HLA ¥k B it [a]

M fa #h , CHE-NPs Fil CHE J50RF 24 114 24 h 2 B0 il vk

FE 43528 69.35,107.36 pg/mL., 4559136,

%6 CHE [F#}25%1 CHE-NPs F %1 A~ [E Kt (@) % B16 2

BEREARTFERNZM(xts,n=6,%)

Tab 6 Effects of CHE, CHE-NPs and different inter-
vention time on survival rate of B16 melanoma
cells(xts,n=6,%)

TRk, FHi24h TH48h FHinn
pg/ml  CHEFMZ  CHENPs  CHEFKZ  CHENPs  CHEBKZ]  CHENPs
| 104.62£3.81 96933427 9631539 8185187 76.78+491 78.13£5.71

20 97704242 9495353 88924195 76294406 58.64+4.09 50.78£4.90
40 88294440 78171446 6586£133 62314295 35.11+356 298842717
60 79724439 457844347 5525£2.96 4349244 29.06£2.18 13.96+153"
80 56264257 33.00£3.01°"  42.80£2.05 29404232 26.61£2.20 1128352
100 52094275 2447184 34764252 18364254 3159+137 9.19£125
120 50494202 1771£238° 31934314 13474333 2232+139 914160

T« 15 [ e (] T 6 ) B4 CHE J5URE24 e 42, * P<<0.05, * " P<
0.01

Note: vs. CHE with the same concentration and intervention time,
*P<<0.05,"*P<<0.01
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