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WE: FHHNEE (annonaceous acetogenins, ACGS) At M 7 7 A5 Bl 2 7 A RO R -1 b B ELA) B9 45 2 O 2088
for, XF Z R AN i B A RAFABUMRE M. (RIE M 2, BRERR, RS T HIGKNH . A5 RGBS
i} (Poloshamer-188, P188) 1E N ZiW#kik, F iBEFIVTIEER & ACGs 9KE &7 (ACGs nanosuspensions,
ACGs-NSps); & MEURMERAZ, B BESRELE, MSURHEREA BRI, 4 ACCs
NSps B R EME. AR R P RREE . WILTE. G TEESHATHIR; F MTT 35 89K IR B 7%
i 4 2B AR B, 4T L far 8 /0 BRASE B S s HL AR B R AR . 45 KW, ACGs-NSps 23R, “Fiykifz
169.4+1.25 nm, £ /> Hfa% (polydispersity index, PDI) {E A 0.130+0.020, zeta FiL iz —19.8 mV, 24N 48.18%,
FIRE 15 KRAEAR W EZE D, W LLH 0.5% # & Al 2% P188 NI & RIFIHEAT IR T, 144 h ISR R
ik 80.82%. HUKIREFNTESAEA TR B, AHim, BERE AR REF kT S 4524 . Ik sham i 1 sz as
5 ACGs i AB L, ACGs-NSps i £ P Mg 4t B i) A K HDHIE R (1Cso ) HRFR T ACGs ¥ (4T1: 0.892+
0.124 pg-mL 1 2.495+0.108 pug-mL*, P<0.05; HeLa 0.747+0.051 pg-mL*#12.204+0.064 pg-mL~*, P<0.01;
HepG2: 2.265+0.081 pg-mL~*#14.159+ 0.071 pg-mL™%, P<0.01; MCF-7: 0.473+0.024 pg-mL~*#1 1.196 + 0.022
ng-mL~t, P<0.05). 7R A HIF 5t £ B, ACGs-NSps £ K M IRZ5 245 (3mg-kg ™) 8% (67.23%) LT Al 7B i i i it
R % (53.11%), 50 REIKIEST 0.5 mg-mL ™t ACGs-NSps [l % (70.34%) 4. GIKIREFIMH &, A%
BT ACGs MIAMRYERILA 25 1M . P188 & FDA HEifE ik S 4ikl, UL P188 A E I ACGs 9Kk, H
RN ATAE I PR b R (B R 25

KEEIR: FHH NG, WISV P18, KRR UMM, St

FE S ES: R43 HKFRIRED: A Y E RS 0513-4870 (2018) 12-2113-09
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Abstract: Annonaceous acetogenins (ACGs) are effective part extracted and separated from Annona
squamosa seeds, they have good antitumor activity against a variety of tumor cells. However, the solubility
of ACGsis poor with serious toxic and side effects, which greatly limits their application in clinical practice. In
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this study poloxamer 188 (P188) was selected as a drug carrier or a stabilizer to prepare ACGs nanosuspensions
(ACGs-NSps) using anti-solvent precipitation. The nanosuspensions were examined via dynamic light scattering
(DLS) method to examine size of the nanosuspensions.  Transmission electron microscopy was used to observe
their morphology. HPLC assay was used to measure their drug loading content and the in vitro drug release.
The stability of ACGs-NSps at room temperature, in various physiological media and plasma, and the hemolytic

test and lyophilization were all investigated. MTT assay was performed to study the cytotoxocity of

ACGs-NSps against four tumor cell lines. 4T1 bearing tumor model was used to assess their in vivo antitumor
therapeutic efficacy. The obtained ACGs-NSps were spherical, the average particle size was 169.4 +£1.25 nm,
the polydispersity index (PDI) value was 0.130+0.020, the zeta potential was —19.8 mV and the drug loading
content was 48.18%. ACGs-NSps were stable at room temperature for at least 15 days. They could be
Iyophilized in the presence of 0.5% glucose and 2.0% P188. ACGs-NSps showed sustained in vitro drug release,
and the cumul ative drug release reached 80.82% within 144 hours. ACGs-NSps maintained their particle sizein

various physiological media, and plasma with no hemolysis and then met demands of both oral and intravenous

administration. In contrast to free ACGs, ACGs-NSps displayed significantly higher cytotoxicity against 4T1

(ICso, 0.892+0.124 pug-mL™" vs 2.495+0.108 ug-mL ™", P<0.05), Hela (ICs, 0.747+0.051 ug-mL™" vs 2.204+
0.064 pg'mL ™, P<0.01), HepG2 (ICs, 2.265+0.081 pg-mL " vs 4.159+0.071 pg-mL*, P<0.01), and MCF-7
(ICsp, 0.473+0.024 ug-mL ™" vs 1.196+0.022 pg-mL ™, P<0.05). The in vivo study demonstrated that the daily
oral administration of ACGs-NSps (3 mg-kg ") resulted in higher tumor inhibition rate compared to ACGs/oil

solution (67.23% vs 53.11%), comparable to the intravenous injection of 0.5 mg-kg* ACGs-NSps every other
day (70.34%). Nanosuspensions effectively solved the problem of ACGs insolubility and difficulty in drug

delivery. Using P188, a pharmaceutic adjuvant approved by FDA for iv injection, the resultant ACGs-NSps
appear promising as an anti-tumor drug that can be used in clinic.

K ey words: annonaceous acetogenins; poloxamer 188; nanosuspension; antitumor activity; acute toxicity
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35~ 37 MR T KA MR W R R 1 o, BAN L RIS
0~3 MIYS IR FR AN p-py BE R 6 7 B A i Je
o B 19 B 6 B — b A W 22 Bl 40 0 35 2% B H
ZU MR ER B A (bullatacin) 235 P 5
o T A BRI A2 — o ) EDso &, X A549 Fil
MCF-7 (A4 KAl {F & 2 2t R 1x10%~1x10°
408 Sk N F I 95 40 L HL-60 A 285455 4 FH 2 — 2k s
PG R I 300 1517, ACGs i BEI 7 22 i 6 4
RINZ EM 251 (multidrug resistance, MDR)®, %k
ifi, ACGs I MAMEZE (/NF 1 ug-mL™Y) FIEEMIR
I7 B BRI T 245935 36 A0 4R Py B o w7t 0 20 4,
ACGs MY KIFE A REAL, =& — R BA KL
P B R AR 1853 BV A, 45 i) 7700 ) ) 6 1 7 ok — 1k
WIE. H RTRIE 5 ACGs (i il 714 SL771Y. g 2
R0 oy BRI A%, L A A IF 9 R R AT 18 ACGs )
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LR gt R4S L PCL-mPEG A1
TPGS 28 N 1 Zihfikl, #IE T ACGs 40Kk &5t 1 il
#, WoR AL ACGs & iR R [RI I, BEAE H iRk
Y, WRERFIKES, RERS 7 ARSI
FAUS 9 fEx st Rk = 25 RS, BT 4% 1) ACGs
HAGYURRLAE I PR L2 I3 A B S R AT R .
b, AHEFCRA FDA ftbEnl T # bk gy, HAEE
PN RE I I 7R LR AR SR AT 25 AR B SR N BAE,
U % ACGS KR, 5882 15 B A BT AR E VAN
RET 0 5 P A LR 252, LU DN ACGsE Ml i
A IS FH B 5 B2

MRE5RE

1L EEFNHAHRl  Zetasizer Nano ZS 90 Z ki & X/
74X (FE[E Malvern Instruments 22 &); Ultimate 3000
e RO i A (3¢ [E Dionex 2 #]); Venusil C18
Plus t& it (250 mmx 4.6 mm, 5 um); Tecan Infinite
M1000 PRO 4K £ Thaefibril (3t TECAN 2
A]); ISM-IT500 i HL 7 R fs (H AR 72Rs
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#£); KM-200DE A (E 1L 36 68 A AR TR 2
#]); PLPHR 2-4 LD Plus ik % T4l (f2[E CHRIST
HIRAF]); IN-3000 3% B R AL (7 MR R
AR A, RYJ12B 25438 ey #A (B sii
ik /AW]); MCO-18AC — AR FEM (HA
Sanyo A F]); sk NEE (s 20180112) . 77k
WlE K19 H 2 Pt 55 i 58 SCHERIE 9T 51 SR 58 42
ft; sy (P-188, k'S P-7000). VA& VU PAO7
(It 5 P2443-250G) (3£ [H Sigma /A #l); SR#EAR (SPC,
k'S5 A4140170, J7IHI T H 2R A R A #l); AL
EAEE (HSA, fitS 70024-90-7, bt Hp A
BHEERAR); #EFE (S 170228, dbxiib T));
BEES T (PTX, b5 170903, JbimhFIZi) ).

YR MBEIES  Bablic /R, MEME, (AE
17~18 g; B/, HEMES -, AH 19~21 g, b
AR B RAFEARA R A 524, SPF K, SH%IES:
11401300078017, ¥FA[iF4w'5: SCXK (&) 2014-004;
4T1 RILIE ARk, HeLa =3U@ k. HepG2
JFFJe 40 PR - MCF-7 N FLIR I 4t Bk (Ab s WA= 2%
BEZi b 0); RPMI 1640 55555 . =ik DMEM 5% 9%
B IRAMTE. HEEERXPT (3£ Gibco A F]); 96
FLER R IR (32 E Corning A ).

E 7 NBENACE B A0 HI & & F ik

BARFIRIRIE KRR 2 EAk P188. P407.
SPC 1 HSA (0.1% & & M#&, miv) & 5 mg, 537l
W 5mL gi/k; 5FkE ACGs5mg, A 200 pL 1)
AHLER (FEE. K CREBAER) iR, = RAE
(250 W) At NI E VLA R SEE A 5 mL KA
o, TG PG R, BRI 7 A Y R 4K TR B
(ACGs-NSps), 37 C ik e 28 kb A HLE R,
BOKAHARIAE 5 mL, WE KA, AL 2 7 Hlds
¥ (polydispersity index, PDI) f{f, #iik H & id i
E2RENS

iR HTE RS PR ACGs % 5 mg, % ACGs
Al P188 W E B LL (Z5#klk) N 1:1.5:1A11: 5%
EAR S FR ARk, 42 138 5 741 % ACGs-NSps Fll 5E,
i 16 Al R 25 L

IR R FREL ACGs 10 mg, Ak
KZEE 05 mL #f#, =i N2 H17E 100, 150, 200
1250 W BB, #EAREES] 10 mL KAHEF (7
2 mg-mL~" P188), f#% Fik7J7 ikl % ACGs-NSps il
E, O A IE B )

il &I IR R AREL ACGs 10 mg, 0.5 mL
ToK CRER AR, 250 W R DI, 2 ATERE R

4, 25, 37 Al 45 °C FH#ER 10 mL AKMHH (% 2
mg-mL ' P188), 1% I ik 75 il % ACGs-NSps -l i,
i 1t B 3 1 ) AR

KH BRI L2, AT 3 kil % ACGs-NSps,
N AT 47 R 2 T HL A

ACGs-NSps fifEfIfeAs  H W4k ACGs
NSps #i B 45 100 pg-mL ™, HX 5 pl 4 300 H 4 B
F, 5 min GEWREZRBE, BRET, H 2% (W)
g, B 3 h, i JEM-1400 HL T 2 B WL
FYIBRL RS o

ACGSHIHPLC & EME S CiO& r &%
BABEE HPLC il s, BT &b ATERIRA
H s 7 K19 (squamocin) & &5 %, R K19 {E
NI TR, EHbRHERIZE . K% R ACGs 10 mg
ARG 3 10 mL KRBT, BAER
ZEHIE, 53 1 mg-mL R, FH €0 R AR R
B, BRIFREKRE S BN 5. 10, 25, 50, 75 1 100
ug-mL AR, S HURE S 20 ub T HPLC 34T
SEHT, WA IR R (Y) X ACGs rifkia ik
FE(X) AT ZeVERDAS bR 2 07 72 .

BAEBNE FHEWE ACGsNSps 5 mL %
TFREE, BN ACGs-NSps fIE iR (Wh); A H
5mL #E IR ACGs, HREE A E 25 mL, Fifg
FIRTMYEE Py, B 200 pL #E4T HPLC &, 1H& 5 mL
ACGs-NSps H 2P i & (W) BT FE 5 3°FAT 3 4,
E Pt E %2 (drug loading, DL):

DL =W,/ W, x 100%

ACGs-NSps ERMERMMEREMN &K
ACGs-NSps fE% i FlE, 5 0. 1. 3. 5. 7 M
15 R, BURESD 1 mL 0 E RAR S LA, RIS
B PR AT LR P BRI . AR P
1731

SR ACGsNSps ikiRfaEM M 1
mol-L™* HCI A1 1.0% B & (4 A i)\ T B ¥, 1.0% fi%
FEF1 pH 6.8 MIBERE — AW WECHI A T, 5
ACGs-NSps (1 mg-mL™Y) #%E 4:1 (KBRS,
37 °CWHE, f£0. 2. 4. 6 f18h, MEHIRF L.

¥ ACGs-NSps (1 mg-mL™) 5 8% NaCl. 10%
Glu 1 2xpH 7.4 BEFR Eh G2 viill (PBS) 1% BRAR AR
bo1: LIRG, WEdEtslE b,

Foh M RIZE M SR WE MR (M55
HEEMAEF) 755 ACGs-NSps M HAEH IS %
#, ¥ ACGsNSps (1 mgmL ™ S/ (1: 4,
vIV) TG, e FRRRIF b
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BMMEME AR R ACGs BAE#
(s I, Ao P R ) /AN BT 0 M AT 9 i S
52 L), P188 N AN ACGs-NSps /& 75 Ae 1 & ki
P2 . ¥/ R 5000 r-min t &0 10 min,
VUVERILL 4] 0.9% NaCl £ R Okl E Bis T
e, R 4% (viv) FILT4nie2ii. BORE L
Y RVE 0.5 mL 43 5 0.5 mL LB Tk (BHEXS
f#). 0.5 mL ] 0.9% NaCl (B 1Ext) F1 0.5 mL A~
[ Ji B FE 1F) ACGs-NSps (0.25. 0.5, 1.5. 2 125
mg-mL~Y, PAAEFER KN BN R) RE, 37 CHE
4 h, 5000 rrmin &0 5 min, 7E 540 nm &b E E
RO (A 1EH. 7 0.5 mL AN[E] 5T &k
ACGs-NSps (0.25. 0.5. 1.5, 21 25mg-mL?, LL4:
HER AN EFR), IINAEREK 05 mL, FFE%
PR E AR, VENRE ST IR . MRS DL R AR HER
ImE 4tk (hemolytic rate, HR):

HR= (A o= A i)/ (A mrerr—A g ) x100%

AYERINER RAENT R BUEE % ACCs
NSps 1A 4MBE K. # ACGs-NSps (4 mL, 1 mg-mL %)
BT B A 2T 5 8 000~ 14 000 3% Hr 48 P 5F
A 2L PBS (pH 7.4, 0.1 mol-L™Y th, 7 37 CHI
100 r-min 25 pF R e . FEAE BT RN B A, AGE T
45 PR ST HURE 50 ul, N 450 pl FE B HRRE SR A
TR ACGs-NSps, FHH I 252454, 13000 r-min ™ 5
£ 10 min, KA HPLC 43 #7 & & o 1% P 5 i 52l i &
FENTEN TR S E, Bl E5ENRAEA W
2yt b, DUV ACGSs [ B RIR IR . Bl
A 24 h B 1 IR BT FEGCPAT 3T I E .

ACGs-NSps HZFEA HUACGsNSps 2 mL H
PURT, B4 ACGs-NSps ‘P43 % 3 41, F41°FAT
34y (B4 5mL), LA 0.5% % %] H . 1.5% % 4 4 . 0.5%
HIEBE +2% P188 fE Ak TR 477, —20 CHii%k 6 h,
AHETHE, INNEBTK 5 mL 2%, WEIRE, M
WLz R Fo oA

ACGs-NSps ¥ FfifEg 40 B g9 (4 S B FEE A E R i 5=
f#i ] 4T1. HeLa. MCF-7 fll HepG2 4iifid it MTT
e ACGs-NSps [F4n 5P . B AL 5 1 4i i
150 L 80T 96 LK (Bl 1.0x10* AN4HAE) T3
FEARIR B . IIAASFIKEE ) ACGs-NSps B 5
ACGs () DMSO ¥, % & 48 h J5, Bl MTT &
(5mg-mL ") 20 uL I AZHH S 4 he BB R,
LN 200 uL DMSO LA iR 4 i, 7EREIR 1%
10 min J&, B EEARCE 570 nm PR R B R A
8, 54 mE 2 (cell inhibitory rate, CIR):

CIR=(1-A suum/A = eumen)  100%

ACGs-NSps 3t 4T 1 {798 /R B R M BB 2535
5T KK $ 80%~90% [/ R 4T 41l 2% T
Bk (=Tt 1.0<107 4if) o, FFELE AN T
B RVES 0.2 mL BRI AR . 2R F) 100
mm?® 5, BN RBENL R 5 41 (B4 10 R): 05
mg-kg ' ACGs-NSps ## bk v 4 41 ; 3 mgkg™
ACGs-NSps # H 41; 3mg-kg ' ACGs Il (25
TRE M) WEE 4L, EikiEs 6 mg-kg™ PTX /£ NEH
PEXTRRZH ;5K 5 0.9% A= B 35 K VR A I 4 xof 40
FrlGES HE M RA Y LIk, EBHBTRAEY, L
25 14 Ko BEPIOR I AR BRI AR AR . 45 24 05 A5
AL FR/INER, R SR AN R R, SRR P R
#]% (tumor inhibition rate, TIR) FIHFIEXL (liver
index, LI; spleen index, Sl):

TIR=(1-W/W,)x100%

LI =W, /Wy

SI=Wy/\Wiy

b, W, 4 BA P R A ST 28 PR s, W ORI SE
IS I~ X bR EEE, WO IO & W B & &
Wiy A7 BRI AR

GtFE oM i SPSSH I LA R T Z bt
K S0 24 2 8] G ik 40 4T, TP <0.05 #A N A
Gt o

FER

1 ACGs-NSps Bl & & &1 ik

11 HAEMENTFE R LTV, EEMEE
H, Y P188 4 ACGS #i Mk i R4 AH X /N, P H4 L
#£°4 163.2 nm, PDI 1# ¥ 0.080, zeta HL {7 —26.4 mV .
[Al 1, ACGs-NSps )il %35 Fi P188 1E A&k

12 ZELEHE BE 1A T, 3 MAE
ACGs-NSps kiR # AN K, 1H ACGs il P188 124 %
Fefi sy 10 1 BPRiAREUDS, R A LT o R, A
FZ45% k11 1 19 ACGs-NSps.

Tablel Particlesize, polydispersity index (PDI) value and zeta
potential of annonaceous acetogenins  nanosuspensions
(ACGs-NSps) with different stabilizer. SPC: Soya lecithin;
HAS: Human serum abumin. n=3, X+s

Stbilizer abi'ﬁ;:?raﬂo Sizefnm PDI /Zr:t\f‘
P188 1:1 16321153 0080-0011 264
Pag7 1:1 1925+1756 01510034 -156
spc 1:1 210741360 0291+0031 -203
HSA 1:1 3675+ 2653 0383+0005 189
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Figure 1 Particle size and PDI of ACGs-NSps with different drug-stabilizer ratios (A).

ACGs-NSps (B).
distribution and image of ACGs-NSps (D)

1.3 BEIERFGE HE 1B I, KAERIIE AN
AR AY, 2 S Th 2R I T I 5, 1) 2% PRI A% R A W7 AR
No ThE N 200 W Al 250 W IR kA2, AME TG
SRR FT, EHE 250 W 1 ACGs-NSps i % Zh % .
14 HIFBEE HE 1C W0, BEEH SR E
FrE, BTk R AR bl 2 K. RN 4 CHI
25 CHpRifein. M & %S, &8 25 CIEA
ACGs-NSps [t 53 il 2 il %

Zi b, UL P188 y#E(iAH| % ACGs-NSps Wil
g 2 101, ¥ ACGs [ LEEHWAE 25 CAl
250 W ARG VR BIOKAH, 6O e i 2 R B A AL
Ao TR T i 4% 1) ACGs-NSps sS4 8 Fr Fkir
B 1D fios, “F¥IREZ) 160 nm o4, Rifd
AT 5T
2 ACGsNSps HIZRAE
21 ACGs HItR/ERMKAVENL @ byt 26 77 72
#4338 ACGs frift it 2k 5 2 Y=0.097 5X—0.038 5,
R?=0.9999, 5t H A 5~100 pg-mLt. 254k
FETARTF S LM SR, R WEH A B R A I
P8 R AT, FF6e 2k,

22 ACGsNSps HIEESMEAE HE N ACGs
NSps £ [FE#EE (B 2), Scillsk2s & A 48.18%, 5
HISE R .

2.3 ACGsNSps MEFREM ACGs-NSps &=
TELSE 15 K, BENE 6 sokife, KPR R

PDI

PDI

Size / nm

The impact of different preparation temperature on particle size of Quercetin-NSps (C).
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Figure 2 Transmission electron microscope images of ACGs-

NSps

SR (B 3A), IR WUTIEVE LR, 1
ACGs-NSps 1] 7£ It I 1] P o s 77 i -
2.4 ACGs-NSps7E4 I/ R AR 253 E M AN
M & ACGs-NSps 541 /K. PBS 5 5% Hj
EIWELE 37 CWEE 4 hg, RACESAH N (Kl 3B); ¥
H 8hif, RN AR E] 30 nm, Bl L P188 AfaE
7 % ) ACGs-NSps B A # 4T [ A B A A e 1 o
HANTHBEATHEMTE 8 h 5t guntt, [FE AR
DA PRI HR AT DL ) RORE A47) H B

M3 & A & Fh s B 8 G AR, 7T /e W AE 44
KL P 2 TH] 5 508 L R TP R o 3K AR 4K AT 5 BORE
P38 K FE 2T R RORL SR AR, 7 ok 1 28 1L 45 V8 1E
(¥)5¢ A= B it ik, ¥ 1 mg-mL ™ ACGs-NSps 5 /)M il
M#T 37 CiL A, ErER RS PDI {H. 45
I E 8 h 1y, ACGs-NSps it A 1, 54 WK
R B
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Figure3 The characterization of ACGs-NSps. The placement stability of ACGs-NSps (A).
Hemolysis rate of ACGs-NSps in different concentrations (C).

in different media (B).

PBSat 37°C within144 h (D). n=3, X+s

YL ZR GELE TR ITK A 45 245 I A ROZ A W IR
ACGs H 5 B A sa i mAFH, (EH] & gy kiR &
FE R, 4Z5MFRE] 2.5 mg-mL R R KT
10%; 1 mg-mL ™ J EARIKFERT, e A (K 3C).

2z b, #1451 ACGs-NSps 7E/E:HEh/Kk. PBS.
5% ] % AL ORI A W R AR AR, TR Rk
JEAT 1 mg-mL I 58 A R L, AT 3 AL 75 P v
U EEAREIR, AT LAER KL 2 .

25 ZHESNERL  ACGs-NSps IR SMNE UOKAA A
PN B 0~ 12 h B O AR AT 12~ 144 h Bl s
18, SLEFBRMT 80.82% (K 3D), HBMFEAR&
— RN ST (F 2). ACGs-NSps fEHT 4 h K Z)k
J 27%, X A BE A2 DA D R B L 94 2K TR B ) 3R T B A3
i T 9K IR B R E ) ACGs PIg B 45 3 .

26 ACGsNSps HFFTEBE Aok 05%7%

Table 2 The fit curves of drug release from ACGs-NSps in
phosphate buffered saline

Type Equation R
Zera-order Q=0.49122t+ 22792 92 0.900 38
First-order Q=72.14501 (1 — e 20701% 0.9812
Higuchi Q=65418tY2+99449 0.9501

Size / nm

Cumulative release rate / %

35 —=— Gastric juice
—&— Intestinal juice
—d—Glu
—v— NaCl
—+—PBS
—+#— Plasma

Time/h
100 5
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|

i

40 4
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) 012
Time / h

| i LR i B W S P T St ML it |
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The particle size change of ACGs-NSps
Cumulative ACGs release from ACGs-NSpsin

2 WE . 1.5% % 4 5 A1 0.5% ] %1 5#/2% P188 {F N %+
P FIER, R mE 3. HEE T ACGs-NSps
IR J5 A /N BT, R e R R
Ko 4] 0.5% % %) #E /2% P188 Ik &1 ik T 137771
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Table 3 The particle size of ACGs-NSps reconstituted after

lyophilization using different lyoprotectants. n=3, X=+s
Lyoprotectant ~ Ratio/% Size/nm PDI ZetalmV
ACGs - Precipitation
Glucose 0.5 222.7 0.283 + 0.127 -10.11
Glucose 15 249.7 0.234 + 0.089 -12.8
Glucose/P188 0.5 189.5 0.200 + 0.091 —16.6

3 ACGs-NSps AASNAZF AR

3.1 ACGsNSps*tEMEA S HE 47
A1, ACGs-NSps TE 4 K Z HUK T, X 4T1. Hela.
MCF-7 F1 HepG2 4 Jfa #k ) A= A 4 il 4 T 457 4 25 5 T
ACGs lifE25%) (P<0.05. P<0.01 5 P<0.001).
ICso i (F 4) Tr, ACGs-NSps %t 4 Fh 4 g #k i 14
SRR ) B EAL T ACGs W7 2254 (P < 0.05 B
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Figure 4 The growth inhibition rate of ACGs-NSps and ACGs solution against 4T1 cells (A), HeLa cells (B), HepG2 cells (C) and

MCF-7 cells(D). n=6, X=*s.
Table 4 1Cso values of ACGs-NSps and ACGs solution against
4T1, HelLa, HepG2 and MCF-7 cell lines. n=3, X+s. P<
0.05, "P<0.01 vs ACGs solution

1Cs value
Cell line
ACGs solution/ug-mL™* ACGs-NSps/pug-mL™*
4T1 2.495 + 0.108 0.892 + 0.124"
HelLa 2.204 + 0.064 0.747 + 0.051"
HepG2 4.159 + 0.071 2.265 + 0,081
MCF-7 1.196 + 0.022 0.473 + 0.024"

P <0.01), J5 D52 4K R 4t i (0 AE 4 S P A AR
T Bt I 6 N 358 T 40 B e 3 24 4 KR I B B, TR
i Ui B ACGs-NSps # 5 T ACGs HIHL IR EE . M
BURPERRFE R, MCF-7 %1% 25 1) ACGs #l ACGs-NSps
BN BIUR, HepG2 fe ANHURR .

3.2 ACGSNSpsXf 4T 1 o5& /)N BR A9 4R PO 47 B B 55 1%

"P<0.05, "P<0.01, ""P<0.001 vs ACGs solution

I AT 1 988 S ACGs-NSps (114 P 470 fif g 24 2 i AT
PPAt o E AL/ BRI AR AR B T (R AR i 2% (& BA)
AT, BT B ZEL ) g AR AR R I G, S 2
KT &S24 (P<0.001); 3mg-kg * & Nt E %
ZI0 A TR ACGs-NSps iR 7R R AR Ak, i 25 bb s 1%
iE; 0.5 mg-kg ™t & TR IEH 4261 ACGs-NSps
JHIR R A K AR, 5 8 mg-kg t PTX TSR
AL IR U

H12¢ 5 AT 40, PHIEZS PTX VESW (8 mg-kg 2, iv)
198 % Ny 55.08%, ACGs AW (3 mg-kg ™) %
N 53.11%; 1fi ACGs-NSps #£H (3 mg-kg™) Flifik
WS (0.5 mg-kg™) FE 35N 67.23% Al 70.34%,
BT B2y, $7n ACGs &L PTX BuiE i
PESESRINZGY) . AHIFFE T, #EH 425 ACGs-NSps 1)
R =T ACGs IR (4371 67.23% 1 53.11%),

Table5 Thein vivo antitumor inhibition rate of ACGs-NSps, paclitaxel (PTX) injections and ACGs oil solution in 4T1 tumor-bearing

mice and the index of liver and spleen.

n=8, x+s.  P<0.001 vsnormal saline group; “P<0.05 vs ACGs oil solution

Formulation Tumor weight/g Inhibition rate/% Liver index Spleen index
Nomal saline 3.540 + 0.204 - 0.045 + 0.004 0.031 + 0.003
PTX injections (8 mg-kg™, iv) 1.593 +0.198™" 55.08 0.046 + 0.005 0.029 + 0.004
ACGs il solution (3 mg-kg 2, ig) 1.664 +0.215"" 53.11 0.054 + 0.008 0.022 + 0.005
ACGs-NSps (0.5 mg-kg 2, iv) 1.062 + 0.236""* 70.34 0.049 + 0.004 0.032 + 0.003
ACGs-NSps (3 mg-kg 2, ig) 1.160 + 0.301"""* 67.23 0.05 + 0.004 0.032 + 0.004
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Figure 5 The change of tumor volume of 4T1 tumor-bearing mice after administration of ACGs-NSps, PTX injections, normal saline

and ACGs ail solution (A). n=10, X=s.
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900 % 2] Jih 35 R A /) B HE B0 B R A SE L G, T
Fomh &N RR IR AT . g RER, il
AR LG, ACGS-NSps#E B [ i A5 1Y 20098 85 9 7 T
YEH . ACGs-NSps #ikiE i, 7ER R4 25 0.5
mg-kg ™ MIMKFIE TS, LL#EBE%AZS (3 mgkgh) AfF
AN R (490N 70.34% A1 67.23%), B T Bk
HHEA A EYR AL, 32 ZE JE K AT REAE
T ACGs-NSps #flikiF 4 i 7 ACGs HIZH L1,
0T EPR 0N AE iR 414U B v 1 2 AR,

it

AT Tk S kb, Rk B P188 il A%
ACGs-NSps, H: F¥Jkifs 169.4 nm, PDI {& A 0.130,
zeta FLA7-19.8 mV, )5 ik 48.18%, EifJLE 15
R, FLARANEZEAM, L 0.5%% % FEF1 2% P188
R ORI AT R, 0K 4y BOS kAR AR B
ACGs-NSps BER] &k, tHr] FiREs 25, o fig
YT ACGs Mk FIHME LA 2 1) /o KR B 7 idE i Y
EAREF R T ACGS X 3 Ff iR 4 it 1 4 S b bt ek
FaEH

TE ATL fapde SRUBEZY b, IeiRg AR AR Ak, il 42 2 i i)
WRHIRE AT OL (B 5A) 5 LU E Oy R Rt TR
Ji g A0 1) g AT AN ], IX R R 8 R LUJRE AR
HUE o« IXSE R AN BRHR AR 2 AN, AS R
B TFEYE RS B A AR, X2 oK —
SR 7, T S 6 45 B ) e R AR B L A o R

""P<0.001; #P<0.01. The body weight change of 4T1 tumor-bearing mice after admini-
stration of ACGs-NSps, PTX injections, normal saline and ACGs oil solution (B)

n=8, X=+s
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