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2 IR HARIMREIUR K BRAR N BN AT NATIT AL . Fask IR B BaEa ik, DEHR, RS mIENEE
fabr, KA IERZRIE 0L MAB-mPEG-LPS 477, 5% MAB-mPEG-LPS S R igm 4 T, RS Bs N g
MAB- mPEG-LPS RHEZ, %% MAB-mPEG-LPS 7t 60 d W IIFE M, RAENEN MAB-mPEG-LPS RSN AT AidtAT
B 5T, e SD KRR ko> AliE ST 1.50 mg/kg i MAB.MAB flig)fi A (MAB-LPS).MAB-mPEG-LPS, [t MAB.MAB-LPS,
MAB-mPEG-LPS #jEh%47 8. &R IEXX R ILE MAB-mPEG-LPS [t A4 KGO8 (HSPC) 128 mg,
mPEG fJ &N 10 mg, HSPC-BH[EEE (CH) Ji&ELt 8 : 1, MAB-mPEG-LPS ff %A% 83.21%, MAB-mPEG-LPS 4N
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R

KR ETEIR B: RO ZTERFEMUIE A, EACi5e: MAMREG 43h% BEE, RREME: BT &R KR
FESZS: R283.6 XEkFRERE: A XEHS: 0253 -2670(2017)08 - 1553 - 08

DOI: 10.7501/j.issn.0253-2670.2017.08.012

Study on preparation and in vivo pharmacokinetics in rats of morellic acid B
mPEG liposome

WU Peng-yun, LI Guo-zhuan, YAO Liang, JIA Bu-yun, LI Rui, CHEN Wei-dong, PENG Dai-yin
School of Pharmacy, Anhui University of Chinese Medicine, Hefei 230012, China

Abstract: Objective To optimize the preparation process of morellic acid B (MAB) mPEG liposomes (MAB-mPEG-LPS), and to
study the in vitro release behavior and pharmacokinetics of MAB-mPEG-LPS in rats. Methods The analytical method of MAB was
established; Encapsulation efficiency and particle size were used as the indexes to optimize the mPEG liposomes by orthogonal test,
and the highest encapsulation efficiency of MAB-mPEG-LPS was obtained; Transmission electron microscope was used to observe the
surface morphology of MAB-mPEG-LPS, and the stability of MAB-mPEG-LPS was measured in 60 d. Dialysis method was also
adopted to study the MAB-mPEG-LPS release in vitro; Male SD rats were injected with MAB (1.50 mg/kg), MAB-LPS (1.50 mg/kg),
MAB-mPEG-LPS (1.50 mg/kg) via tail vein, and differences in pharmacokinetics parameters of MAB, MAB-LPS, and MAB-
mPEG-LPS were compared. Results The optimized formula of MAB-mPEG-LPS: HSPC was 128 mg, mPEG was 10 mg,
HSPC-CHOL was 8 : 1. Encapsulation efficiency of MAB-mPEG-LPS was 83.21%. MAB-mPEG-LPS had uniform particle size and
smooth surface; In vitro release results showed that the MAB-mPEG-LPS had slow release and long-term effect. It was stable in 60 d;
In vivo study showed that #,,3 of MAB in MAB-mPEG-LPS was 66.925 min, which was 4.43 fold to MAB. MAB-mPEG-LPS was
3.29 fold to MA-LPS; AUC,_,, of MAB in MAB-mPEG-LPS was 241.372 mg-min/L, which was 3.64 fold to MAB. MAB-mPEG-LPS
was 1.99 fold to MAB-LPS. Conclusion MAB-mPEG-LPS could prolong the circulation time and increase AUC,_,, of MAB in rats.
Key words: morellic acid B; mPEG liposome; orthogonal test; in vitro release; pharmacokinetics; encapsulation efficiency; stability;
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ks HEA: 2017-01-02

EEWH: HE “EAHLAAH” RHEEKE T (20002X09103-399); H S HAARIEIE S I H (81473387); [H KRR 2itRiE
WIE (EPEZIEHER[2016]154 5): ZEARBIOCHRITIE (1301042099)

1EHRINT: Rn, &, AlEdR, EEFFET AT AN, Tel: 15655190006  E-mail: anzhongwupy@163.com

*BIEEE SR, 5B, B8R, FERFRT AR e, Tel: (0551)68129007  E-mail: pengdaiyin@163.com



* 1554 - ¢EH

Chinese Traditional and Herbal Drugs 25 48 % 3 8 #f 201744 A

T B B o v MR IS A [ P AT 9
FyE, HEMAEZETTHEER" (gambogic
acid) FIHTEEIRPY (gambogenic acid, GNA) ff
WS, MXHMLEYIRBE SRR B (morellic acid B,
MAB) #5tiib. Wk MAB AP .
PUIRE T R 58 0 OO0, M L A T e T A e
%, MAB 13 92 fift U4 i 52 PR R8s sl e
25 ji f,

ARG AT R4y B 4l MAB, A
JER BT ES. N MAB A 5B AL
TEPE R AR R (25 BEAZ,  WCEA MR PE R, G
AKIEMEZET QR RS 1gP=4.15), 515
CKEBAEM 105 9 16.40 min), AEYFIFHEART K
BRAE AUC)- N 66.358 mg'min/L), A5k 34 %%
WITIRFES& R, Kk, X MAB #4725 724
H RN EE, AFEEARTRAKRRL. 9K
JRERAR . R, MBS LR AERDP. Bk
AR BT, BIRE0% 03E CE 2N S A
KA R EERI S, (HJERE e LR
A ERMAE £, MK LB AP E
(methoxypolyethylene glycols, mPEG) 27K L
W R1 R TR B — i ol AR, 0 — i o PR R
gy, BAA RIS #35E FDA AT,
mPEG 7 F X AWM LT RIS,  Be/b i
B/ AL, Rk, WEAYIM kR
T e PEP0, mPEG A2 5 R A KA 3E 1% P A i
FHRIEA, BB AR AL AR R A A B o i LAAS 1
UL MAB AAREIZ54), fil#% MAB mPEG {bfR 5 f4
(MAB-mPEG-LPS), XJHiF47RAE, HOFFIHLAE KR
KN IIZGBI 24178, A MAB (IR T S 4 K38 4
P9 PR B FH H A3 1 B il
1 {EEFp

LC-15C mRGAR A, & SPD-15C %50
M2, HAHE, AB135-S B+ 02— 7o
K, {#[E Mettler Toledo 24 &]; R-1001N g% 7&Kk
A0 FMEKIE TR ABRA R KQ-300B i ki
veds, R AEEA AR XW-80A ik
RGBT TS AR A DF-101B
B AR B, PO TR AR T E L
Fl; LC-4016 BURIEES OHL, ZBrh R R
A PRAT]; Cascada 4l /KX, EE PALL AF];
Zetasizer3000HS PGk AL, Malvern /A #] .

MAB it [ (b5 20160308, 5 2047 99%),

TR ZR SR R RIS A 52 fit; MAB ik}
2§ (4lk'5 20160205, FE7E 95%), T80 H
GNA I (HES 20160201, JRESE 99%), %
BOoP R 25 KB R IR R it s AL K OP
g (HSPC, Fifm/n#94%), ElKHEZNARA
Al JHEEEE (CH, BEDE97%), EZAERY:
WA RAF; BEAREEAR (PC), Mg, Z2#l
FREAWARAT; mPEG, Mgk, WA RNE
WEEAFIE R A #RERR G-50 (g,
JenE R AR AE] s HEE, fral, bBigaEnT
RAEFIA IR AT oK EE. VORI, Jrirat,
R RAFIA R A F s KR B BER RS
LSO RAE, AFEYERES SCXK ()
2011-001 .,

2 FESH#R

2.1 MAB HE RS £

2.1.1 gL B LC-15C mERubiM i &
4i: LC-15C @RI SPD-15C KAME M %%
3%y COSMOSIL Cis £ (250 mmX 4.6 mm, 5
um); B NHEE-K (85 1 15); #EiR 30 C; i
FEE 20 pL; AFAE 1.0 mL/min; R 360
nm; FISHE DL MAB ikt 5K 5 000.
2.1.2 MR TR E & BRI MAB X
b 5.00 mg, E 100 mL £+, InsHral B iE
I E 2, PESIRI1E 50.00 pg/mL K] MAB St 8§ it 4%
W, FUKFE 4 CLH

2.1.3 MR ARFLE N MAB X g & A
R R — e AR TR 25w, IO BT B, e
il MAB 250 8 437324 0.05. 0.125. 0.5+ 2.0
5.05 15.0. 20.0 pg/mL [ RFNER, 1% “2.1.17 I
R SR AR b, DUEIA (V) X MAB [ &
WEE (O #ATLMERIE, HEIFEHTR-E Y=33 225
C—61.952, r=0.999 8, &5 EKH] MAB 7£ 0.05~
20 pg/mL PR R R LT,

2.1.4  HPNAHE RS B o SR 50 8
0.10+ 4.00. 16.00 ug/mL FIXFHE A 3 13, it
SH PATH RS 25 B RSD 705108 1.32% 2.42%-
2.98%F1 1.18%- 3.27%- 2.64%.

22 BHERIBHEHINE

221 RIS Sk 2.5 mL FESFEENIEES
bR, 7RI —g/NTHNREMWEEEEIEDR, &
F o F¥ 0 H 2818 K 78 0 I K 4 () SephadexG-50
(REHSM) 2N 2.5 mLiES 28, FZRIEAKT
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MOE (2~3 AR J5 250 (1 000 r/min) 2 min,
BRI oKy, AR EERARTRLE IR, TS G 4R
B EERERNE, A HEE B 1.00 cm ZIRE
(IR, RS LA e, B 4 CUKAEF
RAEEH
222 Pzt RAHAEE 0T MAB-
mPEG-LPS 32 K= MM E, WH 200 L
MAB-mPEG-LPS, Zz1235 5 2ok Chj S pi it
B G-50 R T, 3 500 r/min B0 5
min, WCEEIEM. FEII 700 uL (788K, 55
VEFFUREEIEIR . JESEIRIE 22 WG, % “2.17 TUF
SAEERAE, MEIEMT MAB &, 250350 ih 2%
(B Do g5 rT Ao ae a8 se Il 25 259 F1 MAB-
mPEG-LPS 1564708, X 1 B B8 0o mT LA
F MAB-mPEG-LPS 3} [ &

40

304

T (X 10%)

0 4 8 12 16 20 24
1 MAB-mPEG-LPS KIf#E 55 BhZk
Fig.1 Elution curve of MAB-mPEG-LPS

223 AHELRFHLEMIE I MAB-mPEG-
LPS ¥ 200 uL, 1% “2.2.27 Wifnikigle, WHES
H1~8 FAMIEMARAE L], WHL 100 pL JEHR
JEN 900 pL HEEAE AL, LA HPLC v 1155 18 5 4 P 4
WEZYM T E (M) 7RIS MAB-mPEG-
LPS ¥ 200 uL, JI 4200 pL Z8518/K 8], WEL
100 L JEEJIIAN 900 pL FEEm L, HERED AT,
HEAERT S MAB BIE (M), RIEAXITE
MAB-mPEG-LPS (1) fldf R A2 .

A E=M/M,

A=W pu X AW s X B AW )
W s b T7 P BN MAB 259000 AR, W e b Ty o %
ANHIgFE# B (CH. HSPC. mPEG) &
2.3 MAB BER{F (MAB-LPS) X MAB-mPEG-
LPS B &7

I TSRS, K% PRI HSPC 107 mg. mPEG 18

mg A1 MAB 6 mg V& T 2 mL ZEEA 1 mL P55
RA AR ANERT, KB IR A . 78
1 000 r/min FI461E FHERE 2 h, fREFIEZER 70 TR
A, F 1 mL S 2RR AR S A AR ST EE B
24 mL KA1, 1 000 r/min A4 R4S EE 3 h
ZHENIEFE K564, RIS MAB-LPS.

WS, REERRECA R A =R CH 13
mg. HSPC 107 mg. mPEG 18 mg A1 MAB 6 mg ¥
F 2 mL ZFEF 1 mL PYEPRIRETR A AL A L
FH, KA INPFARMAR . 7E 1000 r/min 2544 F
PEHE 2 h, (RFFEER 70 CAAE, 1 mL 548
VI AR 58 4 F AR 233 N B 24 mL ZKAHH, 1000
r/min 25 2F 4R SR 3 h EE VB AIER T4,
7% MAB-mPEG-LPS.
2.4 MAB-mPEG-LPS B4 51k

R MAB-mPEG-LPS IS5 & 48 hs At
KPR, 20 RS (PDD. AN KRR e 1,
W RN RS, R LRI R HSPC 5
CH KL (i, A\ HSPC fIH & (B). mPEG
FIFRE (C) Rz AXHE (D) SRkT IERS iR,
ANHREWE 3T, %I L(3Y) IR E T
SIS, DA E KRR L 45 . IERL
WIS ERACPRIG R WL 1, WZEM Z g
RUWFE 2. 3,

DASP B RLAR R 2 R abr o B 34T 25 6 45
Mr, 132 2 o KA KNSR 3 F o Z i a5 SR EoR,
MULEEFNE RS, R AERITELAAR
EMER (P<0.01). T LCPERAAE R SR r,
FRREGI 2 PRARENESR, G IERE
5&, WA TN AByCso

W€ MAB-mPEG-LPS M iEh 44t 05 T

#1 FRRWRIT54R

Table 1 Results of orthogonal experiment

s A B/mg C/mg D (FH) fH3/% FHRiiT/nm
1o8i1()1200) S5(1) (1) T3S 119.7
2 81128 102) () 8284 1081
30811 1363)153) () 7528 1134
4100112000 10Q) (3) 5945 1162
S 10012 128Q2)153) (1) 64.98 102.8
6 10:1Q)1363) 5(1) @ 5903 1198
7 12:103)1200)153) Q) 7289 1147
8§ 12:1(3)128Q2) 5(1) (B) 7635 1103
9 12:13)1363)102) (1) 7688 107.6
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Table 2 Range analysis of orthogonal experiment results

fatr ESES K, K, K R
(T A 231.64 18346 22612 48.18
B 20586 224.17 211.19 1831
C 20890 219.17 213.15 1027
D 21538 21476 211.08 430
SFERLAR A 3412 3388 3326 8.6
B 350.6 3212 340.8 29.4
C 3498 3319 3309 18.9
D 330.1 3426 3399 12.5
#=3 AENH
Table 3 Results of variance analysis
PR ZEHRUR mZEV M BmE F{E SE%
(T A 463.518 2 128.684 P<<0.01
B 59.127 2 16.415
C 17.753 2 4.929
D(i#%)  3.602 2
FigkiE A 13.129 2 0.455
B 149.396 2 5.180
C 75.402 2 2.614
D(i#%) 28842 2

Foos(2,2)=19.00  Fooi(2, 2)=99.00

2.8 HSPC 128 mg, mPEG [ &4 10 mg, HSPC-
CH Jliglk 8 1 1, VUZMKE 1 mL, AHERCEE 2
mL, AU SKMAEFE A 108, iR A 3 h,
il &R 70 Co

AR AL T AT HI %% 3 it MAB-mPEG-LPS,
S HIE 3 4t MAB-mPEG-LPS [, 458N
83.21%-. 83.45%. 82.98%, “FIEH 83.21%,
PRI A (151.70£0.95) nm, 28R ER, ik
JE T 2B, e CPEZH) 2015 SERO
THRFAREEZR P ER KT 80%).
25 FHRNERESMNE

B — 2 B MAB-mPEG-LPS, 7E=HA&MT,
KA KF e, F Zetasizer3000HS B i X
M3E MAB-mPEG-LPS V35 Ki1t [ Zeta A7, Z55
LB 20 ARSI I8 F R 35 SN S IR 3R 49 31 1)
& L4k 77 #1458 i) MAB-mPEG-LPS T ¥J ki 12 Ay
(151.70£0.95) nm, Z4#LZE% (PDD 4 0.185+
0.030, T4 Zeta BB A (—41.90+0.31) mV (n=
3). HERWEW, i1 MAB-mPEG-LPS ki

oA A BN, FRE M.

U FE 5 i) MAB-mPEG-LPS 1 %, WainfE R
AN S AR, PRI 2 55 3 K W
SRIE T LLAMT I+, fEiE 5 i+ A8 (TEMD
W% MAB- mPEG-LPS FI7MIERS (K 3). HE
3 A LAAEH, #1471 MAB-mPEG-LPS St fBUH 5
¥, R I,

_—e— e N
1 10 100 1 000 10 000
i /mm

b
+ t + + }
—100 0 100
Zeta HA/mV

2 MAB-mPEG-LPS K275 [E (a) K Zeta FRALE (b)
Fig. 2 Particle size distribution (a) and Zeta potential (b)
of MAB-mPEG-LPS

3 MAB-mPEG-LPS fiE5T {5 R
Fig.3 TEM photographs of MAB-mPEG-LPS

2.6 MAB-mPEG-LPS BfaEMER

RE AR T R EAR R IR TR G, L
AT IR RNtz . AR, UE
ZUk Koy 2, IR R BRI SR A R e A R A
FZ—o FTUAARSZIGNEAR R T e hhl %
() MAB-mPEG-LPS HJ42 € 47 1 % %2 . 44 MAB-
mPEG-LPS 73 Bl E T 4 Cl 25 CHM4ET (B4
SEAT 6 43D, FEZL0. 100 20, 60 d I 71 ST
A, BN E MAB-mPEG-LPS HIfE R, F
Kife. BIRE, YIBE MAB-mPEG-LPS [fa5E
P, WRIEA KT FE B TRARBRSE, SRILE 4.

BIRB =W cor— W )/ W
W o TR B — BT TR DN A3 (1030 25 M0 R S B, W s O 1) 25 B
MAREE 2P E, WAl &R A&
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#*4 MAB-mPEG-LPS IR ERE TREMER (n=6)
Table 4 Physical stability of MAB-mPEG-LPS at different
temperatures (n = 6)

BEEFC WA CPHRZEAm  GERY%  BREY%
4 0 123.60%+1.12 80.24+1.34 0

10 12560132 79.48+0.54 0.95+0.54

20 124005102 77.54+048 3.36+0.48

60 125304041 76.5240.68 4.6410.68

25 0 124.70+0.63 83.2240.54 0
10 121.50£1.37 74.35+0.24 10.66+0.24
20 123.60+0.25 66.324+0.56 20.31%0.56

60  128.50%0.24 63.35+0.32 23.88%0.32

WA 4 CibZETE 25 'CF, MAB-mPEG-
LPS HIAMER A B35 1Ak, SRR B Ak
RE, TUUE. BREDERR. WFERE. &
HE, BRETLUAEH, MAB-mPEG-LPS 7£ 4 C
HEEH 60 d N HIFIRIAZRIEAR R ERAA, iR
TR, BRI, 25 CHEEH - FHkifE
WRA RERL, OHENBRENTREHRT
4 CFHIFEM . HTS H MAB-mPEG- LPS 7£ 4 C
A AR, FRE YRR .

2.7 ORISR

K FE TS Bl % 1) MAB-mPEG-LPS 4T
RAMOREZi T RERT 7, HF5 MAB-LPS. MAB 4T
Xt %% MAB-mPEG-LPS R BAT . 43 HIEL
1 mL MAB-mPEG-LPS Ffl#{%: MAB & MAB-
LPS. MAB V%% RIS AT AL BR P AT e,
AL, NS 100 mL BTN AR L g
W (pH 7.4) +0.6%% 1LIZLEE 80 Ikttt FHil{E
37 'C, 200 r/min {RIEHFE, FATEAE 6 7. FEX
SE I TE) A E, BORE 1 mL, (RN 0AH R AR R
AR, 3 0.22 pm PYERR, #EFE 20 uL, HPLC
8, TR RIS
271 RMEXRRFEE M MAB XIS g & BT
B — e R 29, TN AT I, T
il MAB 250 8 5437724 0.05. 0.125. 0.5+ 2.0
5.0, 15.0. 20.0 pg/mL VAW, % “2.1.17 T
SAFRERE ST, ST AL (Y) AT MAB Ji &K (XD
HATEAMERE, BRIEHTREN Y=24 201.41 X+
2 658.30, r=0.999 3, MAB #£ 0.05~20.00 pg/mL
UEETAI AN 5 o Rk B 2R MG R R AT

272 HWAHERSSEERS S B R

W4 0.10. 4.00. 16 pg/mL (KI5 IR SER S 3 1)
TFHEHWMHEREZEE RSD N 3.37%. 2.46%-
1.87%A1 4.21%+ 3.32%-+ 1.59%.

2.7.3  RAMEERINESE R MAB-mPEG-LPS [#f4
HMRETRHIZE LI 4, BHZE R 0T A, MAB M RE
JBOR#E, 8 h 5 BAVEETRERIAR] (99.58 £3.30) %.
1E 48 h I, 25 RAURTIRE Ty (85.2613.24) %,
I MAB-LPS #1 MAB-mPEG-LPS #BR5CEH 2 Fh
RES, BIFE 0~8 h RSB AT 8 h LAJG 2R
#1, MAB-LPS 7£ 48 h Ji BFURE N (85.26+
3.24) %, MAB-mPEG-LPS 7E 48 h i 2R A
(72.47+3.15) %. MAB-LPS #l MAB-mPEG-LPS
1t 48 h LLJ5 23k — DR, (R 2R UR 12 - MAB-
LPS fl MAB-mPEG-LPS XJtt & ¥, MAB-mPEG-
LPS 2R i W 4

100
751

504

R %

25+ --MAB
—-MAB-LPS
—A&—~MAB-mPEG-LPS

0 L] T L] L] T L] T : I L] L] 1 L] 1

0 2 4 6 8 8 16 24 32 40 48
t/h

4 MAB.MAB-LPS 1 MAB-mPEG-LPS {£5MNEZ5h%%

Fig. 4 In vitro release profiles of MAB from MAB solution,

MAB-LPS, and MAB-mPEG-LPS

2.8 RA}ZEHAR

2.8.1 SEKGsreH MEME SD KR 18 H, & 12 h
JEBEALA R 3 2 (A 25551 1.50 mg/kg), BRI
Bl E RS AR, DLEkTr X4 2. MAB
H: B iv LR EHIF MAB ¥ #; MAB-LPS 4:

J& iv MAB-LPS %%; MAB- mPEG-LPS 41: & iv
MAB-mPEG-LPS V. MRIEFMLIRLER, 70T
Y5205 3+ 5. 104 204 40. 60 120. 240 min R
AE % Bk MBI 0.3 mL, 03 A &AL 1) BP %
M, 3500 r/min B0 15 min J5EUE R4 B0,

ARG, RAFEH.

282 WHREBEIE  FHRE GNA XI5
35.00 mg, & 100 mL =R, J053H 2l H R A o
ER, $E2), EIE 350.00 pg/mL 1] GNA X I8 i ik
KW, TUKFE 4 CAEIR.
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2.83 IMKFEMALEE  FEEBCKR MK (100
ul) PR MAB 25125004 GNA ¥ 10 uL
(FiRIRE N 35 ng/mL) FLFE T 1.5 mL EP W,
WIE30s, M 1 mL BSR B8, ZJ5iRHE 5 min,

B0 10 min (3 500 r/min), H{_EiEE T 4 mL 20
B, FERWIRACT (40 C) T, FREYIH 200
uL MR E RS, W€ S min, F 12 000 r/min
A 0 10 min BB, 3% “2.1.17 TR (g
HERE, 73 HCSE MAB [ GNA W& A

284 LEMFEE KA “2.1.17 TR AREs 4
ERRIMIE AR MAB, X722 AT I60E, ik
LREMERE, THEEDR TP, MAB HEE A
N 7.4 min, GNA U 8] 10.3 min, WA 5.

GNA
MAB

t/min

A-ZFAIMHK B-MAB+GNA R C-MAB+GNA I
A-blank plasma B-MAB -+ GNA C-MAB + GNA plasma sample
E 5 MAB M3RHEFMHRE
Fig.5 Selectivity test of MAB in plasma

285 ZMRFRFELE N MAB XJHR G fif &
(GNA 2~ 350 pg/mL) HORsE W — 2 AR 254
T INZS AANE 251 SD K RIS, Bl s MAB
AR EIRE 4> 58 0.05. 0.125+ 0.5+ 2.0+ 5.0+ 15.0+
20.0 pg/mL (1) — FFUAS[F] 5T 5 FE 1 A of i 2% A
A, SRH “2.1.17 TUF @540 MAB il GNA 1)
WA, LA MAB 5 GNA IR A LAY 4, 6 AH
N BRI BE HEAT AL (1/X) £R kA, 53[5
FEN Y=0.4523 X+0.064 5, r=0.999 6, 45K
MAB 7£ 0.05~20 pg/mL Jifi 5 5 5 06 T AR Le A 28
PERRRLTS

2.8.6 HWNAIHIEFS®ERHFSE  Fh i Ek T
7314 0.10+ 4.00 16.00 pg/mL [RIFE SIS 3 4
TFEHANMHBEFEZE RSD N 3.89%. 3.12%-
2.13%A11 5.35% 4.22%-+ 6.10%.

2.8.7 HIEALFE i “2.8.37 WJTEEACFERIM M RE S
HHEFE AT MEFE S 259 MAB &, ¥ MAB
J7 B2, MAB-LPS. MAB-mPEG-LPS iv J5 If1.3%
MAB SR AT T bb e, A2t ihsk, 45

R 6. iEH DAS 2.0 Z5ah2= 4, o Lik 3 4
MR E R BAT U B F AR SIS, SR NE
5. 4R %", MAB-mPEG-LPS 41f) AUC && Kk
T+ MAB-LPS fil MAB Jiiklzi4H, MAB-LPS 4111
AUC %3 KT MAB JFE R4, 5T B I [A] B B RE K
SR I 24 3R P58 B S 1

--MAB
—-MAB-LPS
—4&—MAB-mPEG-LPS

—

T T T '=!_I_I
0 20 40 6060 120 180 240
t/min

259 5 /(ngmL ™)

6 SD KR HREFIKLAZS MAB. MAB-LPS. MAB-
mPEG-LPS [FAERT (8] 2 F M 25 R E-FHE#Z (n = 6)
Fig. 6 Average plasma concentration-time curves after a
single iv administration of MAB, MAB-LPS, and MAB-
mPEG-LPS (n=6)
3 itig
3.1 RINERA T BRI THIE

MAB BN T K, FrUAASEIRIER: pH 6.8
(PIRAEIR 2h 22 R R pH 7.4 TR Eh 2% PP E R
J5t, ARG IIAANRI SE A (26 s FR iR H MAB
AR LUB BB A A 1F . ARSEER %2 7 5 1L AL R
80 A+ ke SERREREN (SDS) IR, H—P
NG T LATE 80 & (0.6%. 1.0%)
1 SDS & (0.6%. 1.0%), Z5HEREKILELNE 80
(0.6%) HEEBORAIR LT, BT AR SMEE TR A ot
AR R 2 (pH 7.4) +0.6% % 1L ALK 80.
3.2 FERE

I SR ) 45 SRR B R ARR S 0 0, 3 AT
Fo s MG BRI, BRI, R A T A AR
BREFNMEESN . —. RLKKH Zetasizer
3000HS AUFOLHL AN E KA, RN T PDI,
PDI AR BiARL T A X SITE R B 2 . O 1
TRIG BUARAEAR AT ) —2tE, PDI LT 02
Ho WFREENE. VBEARE VEANA RS E ML S
B RIRSE R/ 3 K7 Hep e fa e
TERIFFE NG ARG B RHBE i PR S K 1) e, — i
E ISR AR PR E M2 FR IR o



)

Chinese Traditional and Herbal Drugs 25 48 % 3 8 #f 201744 A

* 1559 -

%5 R ivMAB A& MAB-LPS j&i&#1 MAB-mPEG-LPS AR EHIMBEHAHNZERLSH (n=6)
Table 5 Pharmacokinetic parameters of MAB in plasma after administration with MAB solution, MAB-LPS, and MAB-

mPEG-LPS (1 = 6)

HENF AL pL MAB 4 MAB-LPS 41 MAB-mPEG-LPS #41
Croax mgL™! 3.275 6.287" 9.578"
fi2a min 1.231 2.123 3.879
ting min 16.402 20.324 66.925"
MRT,_, min 11313 15.239 30.146™
MRT,_, min 13.254 30.213 42358
AUC,., mg'min-L™! 48.468 90.213" 175.217"
AUC,, mg'min-L! 66.358 121.322" 241.372"

5 MAB ZHHE: "P<<0.05; 5 MAB-LPS ZHH%: *P<<0.05
P <0.05 vs MAB group; “P<<0.05 vs MAB-LPS group
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