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BELRfE KT RN R E TREZT AR, WETHMRIERBE, FRLBHE AHFE EBfZetaw s, @it MTT %
H A bt B (BB 3h 45 0 i) BRARAL(E G SRR R ) (MM B4R (3 T sE B A RAT 25, 5~320 pg/mL) ek WV BEE A 4R
k2R (VA W se B E 4T, 5~320 pg/mL) AN A549 28 i 2 AE A R B A 19] (24 .48 .72 h) G #g em i A 5 5 . B B R ALY A &
G aF A TR LR RA (1 mgkg) Frk FHEZHRIRK HAE40(0.5.1 mgkg) , A406 X, BERXEivHEEHH LK,
ELS R AN BB IN LB ERBFHL2RENBERE, SR FTHRELZHRARRZARKR, HHFH(282+0.05)%,
8,31 % % (83.67 £ 1.78) % , #:.4%2 % (138.6 £ 45.8) nm, Zeta 4% 4 — (12.75 £ 0.34) mV (n=6) ; MR A AL w0 A B R LY B X
A, FeViE 3 18 20 e I 7 B2 3 0 R JBOR 28 AB49 2 0 A B R P R AR, 5 R E Av bt 8] 2 EAR L, B W B A R R A amie £ 5
FEARAZ F A AT PR2E F 9 R (P<0.01)., 5% &% B4l &, 3 A 25 AR R A0 5 23 M) (P<<0.05),, - LW sr g E 4
KRB TR AR ETREETEGRAEE AR (P<0.05), 4k R HEFEFrE Lok R, ot A549 ta it LA 45
IFRG IR W SR B AE R
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Preparation of Norcantharidin Nano-micelle and Study on Its Antitumor Effect

WANG Lin"*, LU Danyu', FANG Chen®(1.School of Pharmacy, Suzhou Vocational Health College,~Jiangsu Su-
zhou 215009, China;2.School of Pharmacy, Medical College of Soochow Univertsity ,\Jianigsu Suzhou 215213,
China; 3.School of Chinese Medicine, HongKong Baptist University,s HongKofigs~China)

ABSTRACT OBJECTIVE: To prepare the norcantharidin, ANCTD)\ fiano-micelle and study its antitumor effect. METHODS:
NCTD nano-micelle was self-formed in water using Triblock copolymers distearyl phosphatidylethanolamine-polyethylene glycol-ma-
leimide; its shape was observed, the drug-leadingsate, entrapment efficiency, particle size, Zeta potential were investigated. MTT
was used to investigate the cell.survival rate\of human lung cancer A549 cells in negative control group (Phosphate buffer solu-
tion) , carrier group (blafk nano-micelle) , positive control group (NCTD APIs, 5-320 pg/mL) and NCTD nano-micelle group
(NCTD, 5-320, pg/mL )\afte acting different time (24, 48, 72 h). Tumor nude mice were randomly divided into blank control
group, NCTD (injection group (1 mg/kg), NCTD low-dose, high-dose groups (0.5, 1 mg/kg), 6 in each group. All mice were in-
travenously injected relevant medicines in tail, once a day, for 8 weeks. Tumor size was measured every week, and tumor quality
was detected after the second day of finishing administration. RESULTS: NCTD nano-micelle was round, drug-loading rate was
(2.82+0.05)% , entrapment efficiency was (83.67 + 1.78) % , particle size was (138.6 £ 45.8) nm, Zeta potential was — (12.75
0.34) mV (n=6). Cell survival rate of A549 cells in carrier group had no obvious changes, and was obviously decreased in posi-
tive control group and NCTD nano-micelle group, which was positively correlated with concentration and time. And the decrease
degree of cell survival rate in NCTD nano-micelle group was stronger than positive control group (P<<0.01). Compared with blank
control group, the tumor quality of mice in 3 administration groups was reduced (P<<0.05), the reduction degree in NCTD na-
no-micelle high-dose group was stronger than NCTD nano-micelle injection group (P<<0.05). CONCLUSIONS: NCTD nano-mi-
celle is successfully prepared, which has good in vitro and in vitro anti-tumor effect on A549 cells.

KEYWORDS Distearyl phosphatidylethanolamine-polyethylene glycol-maleimide; Norcantharidin; Nano-micelle; Antitumor effect
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Acquity i =5 RO A 235/ (UPLC) , 245 PDA De-
tector Jt HL AR A AR I 5 (3 [E] Waters 28 A ) 5 0
IS R 22 0 % A3 (5 [E] Beckman Coulter A FR 23 7] ) ;
5417R % R & X .0 ML (TE [ Eppendorf 28wl ) 5 5] 2 ik
W4 (75 Leica 23 7)) ; IVIS Lumina XR 1&g ¥4 i
AR FZ 4t (3£ Caliper A= fiyBl2# 23 7)) s HT7700 37 5 HL
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HE5 020141206, 4 . >98% ) ; B BEZE Z X% IR 5L (rp
B i 24 i A S 5T B, L5 < 100414-201501 , 4 JF .
100% ) ; DSPE-PEG2000-MAL ( 3% [# Avanti 2 ] , #t 5 :
228234) ; K = BIH#ENE (3¢ [# Avanti Polar Lipids 23 Al , it
45 186969) 5 IH [ i ( 3 [ Sigma 23w , #t45 : C8667-
25G, 4% : 94% ) ; 2 R M G50 (32 [E Pharmacia 2\ ]
O e, B AR2ER T, kAR - 100~300 um) 5 i 4R
M35 \DMEM #5585 8 11 (32 [F Gibeo A F] ) ;s MTT
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1.3 Sz

N9 4 MR A549 F1 A549 % 25 41 il bk A549-
luc ¥ H _EE R AW ARARA A . BALA/CH# 5
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WSO S RO, gk 2015-024,
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2.1 EHBERMARRETE

e i EUMEY 25 B 502 28 Fl DSPE-PEG2000-MAL,
FH— W) SRR P AR e, LA 1/10 s R S in
A BRI FEIZE K R #5% 30 min, BIA BT H,
H O, 761000 mL B2 K P iEdT 24 h, B4 he 1R
Ko B JE AR 1 RS Y ANK B RS U 4 000 r/min (55
D2 13.5 cm, A B0 30 min, BV, BIAS-25 BB
BERPORIEH . Hop B0 00 H ISR T B R UTREAE 2
DB AR P RE D . [ HIAFAS N 2 H B2
ENIDES S Ep N
22 ERWMEBEZENSENE
2.2.1 OiEsMt {434 . BEH Shield RP-18 (50 mmx
2.1 mm, 1.7 pm) ; i 8h 40 : 0.02 mol/L W2 — & 1 15 ik
(JHBEER VA 15 pH % 3.0) - (75 : 35) 5 A I i 4 2 213
nm; i : 0.6 mL/min; #E¥R . 35 °C; MR 5 pl.

2.2.2 JNIESEEL ORSRRRICE B BEE 20 S
TN ARk 5% MR (PBSS ) V45 At il Jl— 22 W J3E () %) B i
VR, TORT HE 7 V00 RT B X BRI W (PBS) EFE 0BT . 5
B2 22 B A T G50 40 28 i 1 25 BE 2 2 40 K S o i
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TR RN 25 190 K e SR W, TN e YRR 7R AR E Y
12 000 r/min .0 5 min, B F ISR AT, 0 SR B .
TIHE T A R A B AR E R A B )y
FE LR R Rt RS

2.3 WRERIREEN

23.1 WAESMUER BB RYORRRE R
T A, F 2.2, 17T A A R AR b 2 R R R
(A £, AR 2015 4% g T 2 ) (PO ) A R A DG B
EC R AR, B (%) =GR
FH 0 2 2% U0 /40 DK e AR ) Jo 8 < 100 % 5 B R (9% ) =
0 K o 2 Y BE TR R T 2 B R R 2
100% .

2.3.2 RifE Zeta LN HIEZ  HL100 uL AU EHBEE R
YK A, T PBS B B 22 2 mL, TR AT, R FH O G
o AR 2 A A3 AT HORL AR I Zeta LA o SR T4 B2 B i
TR A T Y i S i ™ IR HTE A .

2.3.3 IRANBECEE B2 BB R R 2 A0 3 AR
[F) Jo 4k 1) 2 F BRE3E ZR AR S o, 43 T FH 28 IR K E 45 22 5
mL, B FBENAS &S KRR 2 E T84 10 mL
B 1%+ Zhe BB R 4N (SDS) i) PBS (pHoA 7o) B 18 .0
B RV T ) B 4G 10 L PBS(pH 4351 8
6.5.7.0.7.4) (B (87 0.5) €7 F LA 100 r/min H
BR300 005 1244 . 6.8.12.,24 36,48 .60, 72
h BUBE SR UK 10 mL B0 4B 3, R #R 72 10 mL
ST BERECN T . TR “2.2.17 R {38 A5 F HERE
ELEHRER SR, TE REBUE (Q), DLBCRERT H]
(1) J AR L Q MDA AR Tl b vfE il £k

2.4 RSN BRI E 1 SEIE

2.4.1 ZHMEEESE RFHE 10% 645 10 1 DMEM K 3%
J, F 37 °C 5% COIEFAH H L IR A549 Al , ¢ 4 i A
K35 90 % Bl BRI L 0.25 % 8 BRI AL , AR F I 56
T EAT 96 FLM |

2.4.2  AMMIAAFRIE B ABA9 AR AL AR, fR AR
KR R, A T 1k, % 109% iR 2R 1 1
DMEM 15 57 W & 41 i %% 3 A 5% 10" mL ™", DAL 100
uL B2 R F 96 FLARH, 7E 37 °C 5% CO.KGF-A 557 24
hJG T Ea N2 o X584 0 4 40, 40 5 (1) B A 24
SUMPBS, ASINZ59 5 (2) ZRARL « Jn2s A8 K e sR T
(3) BH M B ZH i Joi R 22 43 531 24 5.10,20,.40, 80,
160,320 pg/mL [ 2 H BEZE 22 IR 250 W (R 2 Se s
fRAE SRR R, T PBS # B 2 il VR )
(4)2< H BEEE R K A 4] - fin 2 B2 E R Rk 4y
51%95.10,20.40 80,160,320 pg/mL [ 2= I BEZE 240K
I SRE TR (40 K B ok P PBS s 18 22 o o Jo R vk ) , 4>
Jr iR B 3 AL, N2 AkEERE 5% 24 .48 .72 h,
FLHEIA 5 mg/mL f MTT 20 uL, 5555 4 h, BUH L 3% |
T, A R AR 150 pL, 38 % 15 min 345 %, 18
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570 nm I AL 2 ODME , I TE NI AR . A AF
R( %)= JnZ§41 OD E/BAYEXT BEZH OD{Ex100% . 433l
K55 W) 240 L 2 A 25 10 245 40 I3 Yk BEAE AT DR 43 A R . o)
T3 25530 , X5 24504 ST ) 4 i A 0 S 1 25 0
2.5 EAFBNEE LI
2.5.1  farfE AR RUBSRUEENT  fF AB49-luc MRS I, FH
10% JiG 21 i3 ¥ DMEM }5 78 T 37 °C .5% CO. 3557
PR, PR AR K 2 80 9% VS THI AR, FH 0.25 % fi%
B AL, WO AR T 2048 9, 1 000 r/min 25000 5
min, 5% F35 , H PBS #hE 3 Uk, FIAS 7% 1L i DMEM £
I W T 2 A M R 2 %% B DRy 5 10° mL ' R A i
BN AR TR BT , 5 5 0.2 mL. BRUGE ST
HICRE A M3 5T, DAORUE I i L3 50 s B2 Rh e iU
A5 e 1 5, By Ik A2 . e di i ORUETE 2
h NEEFP 25 T B VE S E TR R E S Wi T, 7d
J& AR B O R AR B
2.5.2 PRI K far e AR BB ALY S xR
A (A= PER K ) |25 FBE S 27 54 (1 mg/kg) Fl25 FR B
FER WM ARAR B2 (051 mg/kg) , FF4H 6 Ko 4
25 SR ARG 2 AT Y vk PR S 2 R (R RO T
LB R K 5250 1 mgkg) BEE K. 2R
RS 2 RITHAEER R iv AN 259 1 Ik, 15228 i . M
YRENIER 1 R, B RS AR B IR B RS MOIR S, It
e K72 (a) G AR (b) 32N 3K V= ab®/2 1 55 e 1 3
PUARL(V, em®) , Z il s AR 2R . 25 24545 )5 1 25,2
(% ) = (X B 41988 o3 5t — 25 254 J 0 et RE B4 98 ot
1x100% . R FH SPSS 19.0 #MXT 2 245 b1 TR R
T ESH. P<O05RRETA G #E X
3 H#R
31 ERREZNSENEFEZFERER

R GeilE A R RN, 25 BEE 2R A PR B I ) e
6.2 min 2247, AP BRI T 2 A 4 AN R Y xS L)
FETCT P 2T BEE R TR () R 5T W B () 11
1) 5 2 R y=61.534x+169.99(*=0.999 9,n=6) , £k 'k
30l 25.41~813.12 pg/mL; AL [8] i % 2k (99.58 +
1.95) % (n=6) ; 10 h N f2 & P 1l 3% b 7% 72 19 RSD Wy
1.11% (n=06) ; X BEE AN i MR B A 2% B 1A
Hr g T AR A RSD 43 91k 2.07% . 1.31% .0.83% (n=6) ,
iR LA 1,
3.2 HMKEFRREEN

FHBEEE R YORMR R RIBRIR h Sk 55 SRt
15, 28255 (2.82 £ 0.05) % , Al dsh R} (83.67 £ 1.78) %,
Fi4% Hy (138.6 + 45.8) nm, Zeta L7l — (12.75 + 0.34)
mV(n=6) , FEHHEEE LK 2,
3.3 EINEME

EHRER B B ARBERN,E2hN 0TIk

- 2682 - China Pharmacy 2017 Vol. 28 No. 19

0000 I T T T T T T

o 1 2 3 4 5 6 7 8
t, min f,min

A BITERS B B R AR TR

0.030 0.030
0.020
0.020 o
2 NCID 2 0,010
0.010
0.000
0.000% T : : ]
0 2 1

0.030 0.030
0.020 0.020
2
2 0.010 NCTD
0.010
0.000
T T T T
2 4 6 8

-0.010+
0

~0.010% T T T T
6 8 0 2 4 6 8

t,min ¢, min
C.E M PR R I D25 ORI A

1 BExRiEtkE
Fig1 UPLC chromatograms

B2 XRBEZRMARRAESEFEE(x12000)
Fig 2 . Transmission’ electron microscopy figure of
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Fig 4 Determination results of the survival rates of
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Fig 5 Growth curves of transplanted tumor of tumor
nude mice in each group
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Tab 1 Determination results of body mass, tumor

quality, tumor inhibition rate of tumor nude

mice in each group(x *+s,n=06)

il BRI, BREg IR, %
7S R4 1834038 30214 1.15+0.14
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FRAHEZARIR A 192404 2%6%15 041£021F 6435

e 525 P IR R, ©P<<0.05; 5 2 FBEES 22 1 S 41 b A,
“P<0.05

Note: vs. blank control group, * P<<0.05% vs. NCTD injection

group,"P<<0.05
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Optimization of Extraction Technology of Yigu Granule by Orthogonal Test
PENG Hongying, JIANG Tao, YANG Binbin, CHEN Xuehua, CHEN Xiaojian, LIU Minshan (Institute of Guang-
zhou Baiyunshan Jingxiutang Pharmaceutical Co., Ltd., Guangzhou 510130, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of Yigu granule. METHODS: L,(3") orthogonal test was used,
using comprehensive scores of transfer rate of icariin, gentiopicroside, loganic acid and yield rate as evaluation indexes,salcohol
volume fraction, the amount of solvent, extraction times and extraction time as investigation factors, extraction technology of Yigu
granule was optimized, and the verification test was conducted. RESULTS: The optimized extraction technology ‘was 10-fold 60%
ethanol reflux extraction for twice, 1 h once. Results of verification test showed, average transfer rates of icariin, gentiopicroside
and loganic acid were 81.28% (RSD=1.54%, n=3), 48.71% (RSD=2.37% , n=3)and*59.82% (RSD=2.52% , n=3); aver-
age yield rate was 31.48% (RSD=1.97% , n=3). CONCLUSIONS: The, optimized extraction technology for Yigu granule is sta-

ble and feasible with good reproducibility, which can provide basis' for the follow-up study of production process.

KEYWORDS Yigu granule; Orthogonal test; Extraction technology; Icariin; Gentiopicroside; Loganic acid
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