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FHE: FIEAMN (honokiol, HK) B 2R 24imE, EXEETIK, faoetkz, MR 7 HIGRN A A0 784
il & PRI BN LR o LR 1) 8. SR RIEFIDTIETE, (AR ZIEnE i (PVP). 4IiE A E (BSA) AE
AFEN, B85 HK GUKIBEA; SIS REU I E R RN, B MRS, £=IR A FEANF R
B ML HK GK IR S M, A ANE TN E FEREEUE O MTT VAR HK KR BRI 4T 1 20 My 40 i 1) A2 K
O, 7E ATL fisRi /s AR 2 s HOUR o BB R . SRR, HI 1 HK G BRIV EERE, HEN
48.62%, FaEtEr, SFHRARY (83.40+1.042) nm, £ ARECH 0.223+0.011, zeta HIA7N (—42.2+1.2) mV; &
AN R T2, HK 9K IR BRI 4T L4 g 254 9 5 3 T4 (1Ciso, 8.36 pg-mL ™1 37.58 pg-mL ™, P<0.05)
FEAR P, HK QK IRERF hRd A4 ) B RGP RO R, by m sl HK 4K IR B 77 (40 1 60 mg-kg P,
2 K 1K) XA RS RN 55.67% 1 67.28%, B E T EALEIESIR (47.9%). WEAE HK JFRZ
(60 mg-kg ) HER R 2, MRHIIRIR 1A 54.13%. %5 E, ARFRUHI% K HK GeKREFRA /N, 2.
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Abstract: Honokiol (HK) have extensive pharmacological activities, but its poor solubility and instability
restricted its clinical application and efficacy exertion. HK nanosuspensions (HK-NSps) were designed in this
study in order to solve the problems. HK-NSps were prepared by antisolvent precipitation method, using
polyvinylpyrrolidone (PVP) and bovine serum albumin (BSA) as a combined stabilizer. The particle size was
measured using dynamic light scattering method, the morphology was observed by transmission electron
microscopy. The size change and drug content of HK-NSps in various physiological media during the storage at
ambient temperature was examined to evaluate their storage stability. Dialysis method was used to study their
drugreleaseinvitro. MTT assay was used to assess their in vitro cytotoxicity against 4T1 breast cancer cell line.
Anti-tumor effect in vivo was also investigated in 4T1 tumor-bearing mice. HK-NSps were prepared with
high drug loading content of 48.62%, nearly spherical shape and good storage stability. The average particle

Wk H 37 2017-08-07;  1&[FI H #A: 2017-09-25.

E&UH: BXARRFEE-T RREEESEIITE (U1401223).
LRS-

*J# A Tel | Fax: 86-10-57833264, E-mail: xtaowang@163.com
DOI: 10.16438/j.0513-4870.2017-0766



- 134 - 2% %3] Acta Pharmaceutica Sinica 2018, 53 (1): 133140

size was (83.40 + 1.042) nm, the polydispersity index (PDI) value was 0.223 + 0.011, the zeta potential was
(-42.2+1.2) mV. HK-NSps showed sustained in vitro drug release and enhanced cytotoxicity in contrast to free
HK against 4T1 cells (ICs, 8.36 pg-mL " vs 37.58 pg-mL !, P<0.05). The in vivo study on 4T1 tumor-bearing
mice demonstrated that HK-NSps showed good dose-dependent tumor inhibition rate (TIR). In contrast to
4 mg-kg™ of PTX injection (TIR, 47.9%), medium and high dose of HK-NSps displayed improved therapeutic
efficacy (TIR, 55.67% for 40 mg-kg ', 67.28% for 60 mg-kg ', P <0.05). In contrast, the high dose of
HK crude drug (60 mg-kg ") had TIR of only 54.13% even administrated every day. In conclusion, HK-NSps
were prepared with small size, high drug-loading capacity, and good stability. The improved in vitro and in vivo
antitumor efficacy demonstrated that HK can be a promising antitumor drug in combination with nanosuspensions

technology.
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LA THARS, DG, e EY
ML 9K (NSps) 1EA—RogfI Ry, #E2
P epoin N /b g 3% T R R AR D R E TR R A BT
BB, TR E 10~1000 nm [0 ik 22 #%
DELR G AN YT VE R S K IR BT, Sk
2R, B LN IR, ik B
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P SCmR e TR, B L@ SR B (polyvi-
nylpyrrolidone, PVP) ] & #fi 1% [fi H,O J OH 7~
AR, BEARRLFRTH A e, Bk RAeE. B
& PVPHIN, R LEV e MR BE 2 B, I HL
K PER HK 5 & AR Ar 454, RN 2R & e
& — MR R K S ORE, T DA S FR g R ] %
HK giKig &5, M4 E A& A (bovine serum
albumin, BSA) 1 y—Fhfa s 7175 i 7 1E HK 3 AL,
LG ARG HA — @MY, &b 26K

PERY AL BE 5 vk S SR PE R 4 4, TR 2h
WAL K IE BT IR ENE, B B T IR S Bk 45 4 R4
i G REBIIR . ARSCRIH PVP I BSA 1R B A F2 8
FH % HK KR ESR (HK-NSps), ¥ HK A3 7E4)
KRE P A% 25 SR A AN R E BB A, R A A T 8
SR P T U RCR .

mRERE*®

{UEEFMAL  Zetasizer Nano ZS 90 Bk X/ H
A (FEE Malvem Instruments 2 #]); Ultimate 3000
Series 1= AR LG4 (32 E Dionex R A A);
Maisch Symmetry C18 thiff¥ (250 mm x 4.6 mm, 5
um); Tecan M1000 % TjjfeiE 2L KB bR (i L);
JEM-1400 ZE4 L w s (H AR 7R,
HK (bifg LR A R A ], 4 98.0%, 'S
35354-74-6); T L J@mtug kil (K30, it 0712109,
sriral). BN EH LA 4EE (hydroxypropyl methyl
cellulose, HPMC). Tween-80 (It 5 1082106). 54 F
KALEBETFK. HEH. —FHLTH (DMSO) (H 254
FAL 2R 7704 FR A ]); BSA (b & s R A IR
A+, #it5 20110310); & 2 MEE (polyvinyl alcohol,
PVA, $%5: P4019, %[ AlfaAesar A #); WHIK Vb
(Poloxamer 188, P-188, $7'%5: P-7000, £ [# Sigma 2
")), EEEESR (paclitaxel, PTX, dbmtihfizy)
[ 247~ H10980069, k5 151108); L (fuikal,
HiPure Chem A #]).

VIR MBEIEFE {5 Balblc N, MM, (AE
18~20 g (bt 4k i@ F) 4 S I8 Zh W+ R BR 2 W], SPF
%%, HFAES: 11400700215055, ¥ Al ES 5 : SCXK
(i) 2016-0011). A4T1 FLAE2n bk (AbatbhfiEEs
B 3 il 2 24 70 AT 4 B R0y ); RPMIL 1640 1% 57 3 |
JaZE I . F 5 R MR R (EE Gibco 4 H]);
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96 fLCH i 7=k (351E Corning A ]).

HK-NSps #il & & & 4 ik

ROEAIMEER kI HPMC. PVA,
PVP. P-188. Tween-80. BSA . P-188/BSA #l PVP/BSA
(& &N 0.25%, miv) 1ENESEFIVEAET 20 mL 2%
2K, HK 100 mg ¥ @1 4 mL AR, 7R85 %04 F
(25°C+ 250 W), ¥ LA N 27K AH = il % 99 K VR
B, 45 CIRlE e 28 R B £ IR, 25 54N R R e 7
X HK-NSps #4281 520 o

D RMELE KSR BSA 50 mg. PVP
50 mg 1E A faE AL R AR T 20 mL BT /K, HK
100 mg ¥ T 4 mL REE, 23 %7E 100 W, 250 W Al
500 W A The, H A IRE 25 C R A NAHENRIK
FH PP ) 45 A0 K IR B, 45 C kR e R 7% K R 2 I A,
2 AN [F] Ty 25 HK-NSps K A% 1 5400 o

PVP L BSA LU %% K53 FREL BSA Fil PVP
YERREEFIERVEMT 20 mL 2B 7K EHERE
EL3# 2 my/Migsaspvp = /1), HK 100 mg % fi# T 4 mL
I, AT (25°C. 250 W) A HUAEAZ
KA, S 5IE PVPIBSA LB 1:3, 1:1/13:1
UK IR B, 45 CIRIE HEFE 75 R bR LN, %
SR [A] EL A5 % 11 TR % HK-NSps Kz 4% [ 540 o

Hil &R EME S KPS FREL BSA 50 mg. PVP
50 mg 1E A faE AL R T 20 mL 5T /K, HK
100 mg ¥ T 4 mL PR, 4374 5°C. 25°CHI 45°C
FEAIEE, AT 250 W BT HLAIE N 2 KA
il 2% PRV B, 45 C U e s 28 R bk T, 5%
AN [R]85 9L TR R HK-NSps KL A% 540 o

HK-NSps B FMES

BHRARM UL HK FEi, EH &0 HK-
NSps H 28 7 /KFi# % 0.4 g-L %, B 5 pL 7 300
H 8 M _E, 5 min 5% E 2 R0, THEET, 10
min 5 H 0.5% EE R VA 5 uL 4t 90 s, HARMET
3h, TIEFHEETUE. M, hnidEfE ) 80kV.

HAENNE SECmME T HK S o
TEAAT, AL ARERRZR: RS FREL HK 5 mg T 25 mL
R Eh, CISER . SRR, B, 193] 200
ng-mL~t BER, DS Z B D R, 135 RAIK
J& 43 %4 200,150,100 75.50.20.10.5 A1 1 ug-mL™*
FRUEE R, %L 20 b 4T HPLC 43, DA ii i i
U (Y) 4 HK BRI BORE (X, pg-mL™) #4704
RNV, 143 HK brAEfiZ 772 Y=0.794 3 X -
0.5558, R*°=0.9998, £kt A 1~200 ug-mL ™,

HUH % ) HK-NSps 10 mL T, &R EHT

W E Ry Woo FHHIE 78 70 VA AR BEOR A K RE, AT HK
FEAL, HPLC W5 ¥ T8 HK BT 5 8 Wy %18
W rAARHEEZE (DL):

DL = (W4/W5) x 100%

HK-NSps Z= il i EREEFE  FHEWE HK-
NSps ¥ 3 mL, fE=H T (25 C) JiE, HsHhi
RBERS B AR 1R, 42 BI7E 0. 2. 4. 6. 10, 15 A1 30
REUFE, FH Zetasizer nano ZS % 82 . 15 i 47 ik It [
HIA Ak . A RE S5 L HK-NSps 4 mL, FH 78 70 v
FEREIR KR, 8 HK B, HPLC WIE 15 KA HK
SR,

AFEAN R AR E S R HK-
NSps 1 mL, 45402 2xPBS (IR #h 4%
MR, pH 7.4).1.8% NaCl ¥ ¥ F1 10% 7 %1 fi s, T
AERFI N T B N T 37 C s, AE
[ A EURE I 5 R AR AR AL

NT B2 i R E 280 o) 7 AT S
#l. NTHEW: B 1mol-L  #EhM 164 mL, Inzis
7K 800 mL, HEMAME 10 g, A, WKMREE 1 L;
ANT i w44 6.8 g fn/k 500 mL, f 0.1
mol-L™" NaOH i pH 6.8, HEUEE A 10 g, IH/KHE
file, PIMUIR G, MKFREZ 1L.

A5 FH I BRSO\ B & 4 mL J3CE T 350
&, 10000 r-min * &0 10 min J5, iE 0.45 pm AL
JEME, 5 HK-NSps #% 4/1 AR LIRA, M O h FF4s1H]
e 00 5 AT

AR R S W B HK-NSps ¥ i 1 mL T-i& #r
£ (MWCO 8000~14000) ', Jit B 7F 50 mL H. ZE4
T, BL 40 mL &7 0.2% Tween-80 (1] PBS AR il
/I3, 100 r-min i i PE AR 37 CHEIRRE. 43
# 15, 30min f1 1. 2. 4. 6. 8. 10. 12. 24. 36.
48, 60, 72. 84 hHL 1 mL R4, HPLC & il
NI &R, THERIPRIRE . IR )G AL
BPAh ARSI BT BRSO L mL, & 24 h 24
BN . HE HK LB HK JRER Ok
HK Z3¥% R BB B gk p il A i 43), BAIRIRE
[R5 57 SR AR AN TR R TR B JE Il 2% 1, R —
FE AT S5 3 4.

HK-NSps RN A E R

HK-NSps %t/ RFLIRE (4T1) dHiE kR %
HK-NSps LAAN & fig 4= L35 (1) 85 5% 540 B AN 3]k g
#%H, [FEE HK LA DM SO ¥ ¢ i LA R RE I RE 72 55 76
BINASEIIREE . 1E 37°C. 5% CO, 4 i % 75 46 vh &
10% i 4= 11375 « 100 u-mL ™" 7545 55 2 1) 1640 15 77
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RrFR ATL 408G, 400 AR K 3805 B FH 8% 75 G 1
BRI, DAREFL 1x10* N AT 96 FLIR
W, dREREEIE ATL Y. 24 h 53 853, &L
200 pL & HK FiE Rk FE 7 0 (W ZH) . 0.5, 2.5,
5. 10. 15. 20. 25 £ 50 pg-mL " f) HK-NSps 1 HK
W, BANWRE 6 NEAL, B TG FRA 4kt
F.24h FE&FLINANLL PBSTCHIII 59 L T MTT
W20 uL, RS E 4 h e &bk IR, W ERFLNT
JF I DMSO 200 pL, 78457 % 10 min, FH BR300
FLAE 570 nm PR AT E R UE (A tHEA K
FEXT 4T1 4 4iH)Z (Cl), HHE4E GraphPad Prism
AR BN HIREE (1Cs0)-

HK-NSps &N 25 R0 S0 U A7 1) B 1
AT1 YIS T3, BrI% 30000 5 W 4 ot i 2, H
PBS W% 4T1 41 B0k E E /=T 1x107 ANE 41
Jitl . B Balb/c /NER, T IR B3 B2 T e dh 4T1 4 i &
W 0.2 mL, BEhh— B [E) f5 0 0% R AR —
F B8 R 29 200 mm?® [ /8 B, 60 A 3R 4T S5

W% ) 60 K Balblc /R BENLZ> v 6 4H: HK-
NSps =77l &4 (60 mg-kg ). H7&E4] (40 mg-kg?)
R R4 (20 mg-kg™) $ERER 42 (ip), B
PG E S (4 mg-kg ?, ip), HK B2 7R &
WHEH 4 (60 mg-kg?h, ig) Al EEE KK HELL (NS,
ip) %0, HK R 25 IR B B 4L R A G 1k, K
RSHBGHREZ LIk, SHESLY) 6 K.

FESRE XN BAR AR RS AT W82 I IR 4
2 A0 /N B B BRI AT BRI, 2
A . AR T 2 (iR AR AR B TR 2
V=05 ab® b a MR KAR, b MR N REAE) .
e RGY 2405, BENIAEIE, 5EBRIE KT
ek, mEHMRE (W), HEKBRIER (IR).

IR= (1 — W s / W sssen) 100%

GItFEAIE SRR TA SR L X+ sFOR,
FIF SPSS 15.0 B A 34T e it 40, ds R H Al
RS T, WAL R A LSD ke, #5 P <0.05
WK ZE R B T .

R
1 RENBHE

% HPMC. PVA. PVP. P-188. Tween-80.
BSA. P-188/BSA #ll PVP/IBSA — %51 K [A] £ 5E 7
il HK-NSps, iid Ml Hokife & PDI (K&l 1) #iE
T BSA il PVP B G N fa e 7 /N kA% & PDI
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Size /nm
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i !
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Figure 1 The influence of different stabilizer systems on the
particle size and polydispersity index of honokiol nanosuspen-
sions (HK-NSps). n=3, x+s. PDI: Polydispersity index;
HPMC: Hydroxypropyl methl cellulose; PVA: Polyvinyl alcohoal;
PVP: Polyvinylpyrrolidone; P-188: Poloxamer 188; BSA: Bovine
serum albumin

8, TIE N HK-NSps [ 52 71 .
2 BENER

AN TR R 75 Ty 2 3t 4 K TR B 7 FRURL A% 5 I 15 O
Bl 2. 7E— 58 i [ P 5 75 9 5 1 36 K, HK-NSps
HIRLAR IR/ o 240 SR FE IR F 250 W Je, T3 o
(500 W), FifdoA WA KA, H2HiE 250 W it
R I

Particle size / nm

T T - L T
100 150 250 500
Ultrasonic intensity / W

Figure 2 The impact of ultrasonic intensity on HK-NSps. n=
3, X=£s

3 PVP 5 BSA Etfil

PVP 5 BSA Ltfx HK-NSps 4 — & 1)
o, 5 RLE 1. 24 PVPIBSA 5T 10 11, Rifz.
PDI J¢ zeta FEAZ S5 AL Ak, &+ PVPIBSA
1: 1 Tl % HK-NSps.
4 HIERREREE

A ) £ 3 AR Hh R R 9K R BRI R AR
oM, UL 3. BEIEEE TR, KIR BSRIRLAR IS O,
5°C I YRR BT FRLAZ AT A Bl fe /R, R 5°C
VE R .

MRE LA i s B, B HK-NSps il % i
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Tablel Particlesizeand distribution of HK-NSps

PVP/BSA Size /nm PDI Zeta/mV
1:3 118.0+25 0.21 + 0.009 -27.6+0.21
1:1 1105+ 3.8 0.12+0.015 -44.3 + 1.00
3:1 1359+ 34 0.21 + 0.005 -24.7+0.35

140
120 7
= 100 - v
: o]
2 |
£ 404 |
20 -
I
0 T i T T T
5 25 37 45

Temperature / 'C

Figure 3 The impact of different preparation temperature on
paticlesize of HK-NSps. n=3, X+s

FEAL T FE#FRE BSA 10 mg. PVP 10 mg 1E N4 &
FIFLEVEMET 4 mL ZEFKH, MERKAE; KRR
Y 20 mg HK #f#T 0.8 mL AlH, @& %4 T (5C.
250 W) KA HUMEN KA A . 45 C I Jie i 7%
K& LR, R Zetasizer nano ZS Ml & ¥i4%. PDI
HA zeta HAL, KA & 4 Frox, FEFNH LN
KRB FIKFE k4% )y (83.40 + 1.042) nm, PDI &
4 0.223+0.011, zeta AN (—42.2+1.2) mV, Bt
HK-NSps Fif25/N Rifg AT 3550
5 ESBRRIUESHAE

2B SR I8 HK-NSps 23R, Ak
NIE], SPERIEN 50 nm A4, wiFE 5. HK-NSps
WAEN 48.62%, X HILIG(E S0%MEAH ZHE, Tk
Fe SEIG LR R S B A P R IR 22
6 HK-NSps ZERHMESEAEBENRPREZNR
E M

YRR B FEZE FCE 0. 2. 4. 8h Al 2, 4,

Intensity / %
o o
PR A
.‘—-—____

4 ] \

T T T
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Figure4 Particle size and distribution of HK-NSps

Figure5 Transmission el ectron microscope images of HK-NSps

10. 15. 30 K, k{2437~ 83.4. 83.47. 83.42. 84.24,
85.14. 85.41. 86.09. 86.13 1 86.21 nm, HifEFEALE
85 nm i Ay, FFoR WLBHEIE N, =i HCE 15 KN, HK
HHEAfEO0. 1. 3. 5. 11. 15 K4l 18.11. 17.87.
17.91. 18.02. 17.92 F1 18.01 mg, & &EAMGFE 18
mg A4, WMATHEERE 25 °C T, HK-NSps B i E,
{H 4 mL HK-NSps #1259 f ARk 2 E @ {H 20 mg,
A A S T I R R R P SR R R 2

HK-NSps 7£ PBS £ 11 . NaCl ¥ il %) B i
W NLE R B %I E AL, 12 h NEEN R
H R AR R AU (K 6), B HK-NSps A H]
PBS 22 NaCl 7 i 11 41 BV i U i S5 i3V W
TS5 25, FREn] ORG24 .

1004

95  _—
5 1 —1 3
—1 T
{)U -
= v e I, e I
=
= 854
@A
804 —a— NaCl

—e— PBS
754 —a— Glu o
—v— Gastric juice

—+— Intestinal juice

70

o 2 4 6 8 10 1

lme/h
Figure 6 The stability of HK-NSps in different dispersed
medium. n=3, X+s. PBS: Phosphate buffer solution; Glu:
Glucose

7 RINERL

HK B BARSMNBEUR R, 76 6 h B BBl K
2 90%, HBEUT N RIE I R EhY G HK R E
For AR PR BNR B, R ARH 2218, 36 h i)
FRARTBAN L 20%, 2 J5 )L-F AR 1 HK-NSps
B IE Y R OE 2, FERT 12 h AR 1
B, ERURULT] 70%, 84 h I 524l 455 W
7o & M2V R A A HK-NSps 7 [l
S5 P SR A L R VR B VR R AR R R, TR
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Time /d
Figure 7 Cumulative HK release from HK-NSps in PBS at
37°C within84h. n=3, X*s

o 2 I AE P AR I I 24 0K B, e i K IR 45 2
ROARTT 5 R AR 521 o
8 HK-NSps %t 4T 1 ZRARAYINHI =R
FEFTE 32 IR R, HK-NSps EL AR B 6 7 735t
ATL FL e 20 M B SR A R, 25 R LK 8.
FIH GraphPad Prism5 3 {11 545 25 24 h J5 HK-NSps
I B HK XF 4T 1 48 i) 1 Cso 1 23 51 4 8.36 Al 37.58
ug-mL ™Y SPSS HdfE B A4 43 M S s W - 1 Cap 8.2 18] L
HREEZER (P<0.01) XU, K HK 6] & gk
VR BT IS e % Y 2 1 0 F AR A R v E o 9Kk Y
A G 3 RO REAE SCHR T 2 G R IE, IR R AT
R A2 i T8 4 X 28K 24 0 KR L U 5 24 40 B R v
%EX[Zl]O

90 + s *h
B HK solution .
027 HK-Nsps
70

Yo

f oy

Inhibition rate /
+
{=]
L

15 20

Concentration / pg-mL"’

Figure 8 Proliferation inhibition of HK-NSps against 4T1 cells
after 24 h of incubation. n=3, X+s. ~P<0.01vsHK solution

9 HK-NSps %t 4T 1 farf& /s R B3 B 2 1E B

/N BRI R AR AR AR B LI 9. iR A KT
JE e BB AR Yo A B ER K 4H . KRB HK-NSps 21
(20mg-kg ). PTX FEHWLL (4 mg-kg ). I
B4l (60 mg-kg ™). H7E HK-NSps 41 (40 mg-kg™)
=& HK-NSps 41 (60 mg-kg ). #4254 54
HERKAARLL, MR EAIHE ZER (P <0.001),

e ) HK-NSps 4] fif 87 #1198 # de iy (P < 0.001) .
SER IR, FifE HK-NSps 211 filof (R F 5 4 7 26
KA EAZ A S (K5 & HK-NSps ZHAH L, A
BEMEZER (P<0.001), #7nmiE HK-NSps HI1E
FAZBCR B B TR A B SR A R R R . e
GEORE, RHUREIF R R (R 2 ER, &
#E HK-NSps IR % (67.28%) i, FHikh
Hri & HK-NSps 41 (55.67%). J k] 24 7 e 41
(54.13%) Al PTX VEST AL (47.90%), /a2 fk5l&E
HK-NSps 41 (21.48%). XYL¥4f i B, HK-NSps %
AL B R B JF R AT .

65004 —e— HK-NSps (20 mg-kg')
6000 —e— HK-NSps (40 mg-kg")
5500 —a— HK-NSps (60 mg-kg")
5000
4500
4000
3500
3000
2500
2000
15004
1000
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—r— NS
—+— Crude drug (60 mg-kg"')

—+— PTX injection (4 mg-kg')

Tumor volume / mm*

Time / d
Figure 9 The change of tumor volume of 4T1 tumor-bearing
mice after ip administration of HK-NSps, paclitaxel (PTX) injec-
tion, normal saline (NS) and ig administration of crud drug. n=
10, X+s. P<0.001 vs normal saline group; P <0.001 vs
60 mg-kg * of HK-NSps

Table2 Thein vivo antitumor inhibition rate of HK-NSps (ip),
PTX injection (ip), and crude drug (ig) in 4T1 tumor-bearing
mice. n=10, X+s. 'P<0.05 “P<0.01 vs norma saline
group; *P<0.05 vs PTX injections; YP<0.05 vs HK crude drug

Formulation Tumor weight/g Inhibition rate/%
Normal saline 2.2849+0.1524 -
PTX 4mg-kg™* 11904 +0.2736"" 47.90
HK crudedrug 60 mg-kg™®  1.0480+0.1983" 54.13
HK-NSps 20 mg-kg* 17940+ 0.163 7% 21.48
40 mg-kg* 1.0218+0.2115" 55.67
60 mg-kg* 0.7476 + 0,147 2""* 67.28

FEh, mE HK 2P0k R B IR 24,
Jier 9 A2 B B B ) 1 0L 5 TRl & HK-NSps 7 s i3
SR AR, SEUG 25 R A I AR R AR B . X ]
A6 JURE 24 50 i 1) 45 2 I 2 45 25 75 B 0K K.

5 SEI6 AR P 21 4T L iR /0 B AR A AR Ak G
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Figure 10 The body weight change of 4T1 tumor-bearing mice
after ip administration of HK-NSps, PTX injection, normal saline
and ig administration of crude drug. n=10, X+s. 'P<0.05vs
normal saline group; *P<0.05 vs crude drug
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