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# E B HE&FRAEE R E SRR (FAR“Cur/mPEG-PBLA JZ R ) , iRt L 3 B A WAT R 69 4R S b, 3k R T =
BE-J8 R A RIRF BE 4 BL 3 B2 4 (mPEG-PBLA ) 4 #AR , 3R A B 47 %) & Cur/mPEG-PBLA & R 5 LA HL 9N LA ARG 245 M) Ho b
25 RIS Zeta AT L R R T, P ATIRIMER pHAA M AT AL M 4GS e AR R
Fais fn 528, AANT IR 20 0 | 5 T 2 A0 3T %, oA Cur 3R S0 ik A A IR, SRR ok T T IR 8 A5 WA % e I AR A 3R 4
Cur/mPEG-PBLA & R A B A M 5% 09 RSN TR s Ao B EAF R . 455 T4 Cur/mPEG-PBLA it R 23835 €305, 2 AR B0 A ¥
4, 34424 140 nm, % 5 FHEIEH <0.3,Zeta w4z A (—8.1520.05)mV; L F R H 255 5 H A (73.26+£3.16)% . (4.87 =
0.42)%, Cur*} J& 578 10 h i 69 R B E 418 80% ; Cur/mPEG-PBLA & R /£ 8 h it 49 R AR R AL A 28.94% , 12 48 h i 69 AR
HAL & ok ik 48.25%, Cur/mPEG-PBLA JK R 69 pH A8t AL T M 3K T Cur 3R Sl ik, B A8 8 0 A% A48 8 1 s AL 2 M
B, ARSI RE IR, Cur 3 B &5 & A= Cur/mPEG-PBLA & sk %+ 2 7% 4 I, 04 I8 M PE B A% 39 A R BIAR A9 AR I TR I F= 2K
EAE ; HAE A 48 h B, Cur/mPEG-PBLA Ak R # L3 45 ) ¥ 2 4 T R 2 R B 69 Cur xR SR8 i&% (P<0.05) . 518 Cur/mPEG-
PBLA & & T4 & Cur 89 pH AL E M AAS R M | 28 2% JLBGE JE | B B LA B 3% 6 AR P4 iB AR M AT % 75 1

KR ERF ARIRR BRI IR TR BE RSN

Preparation and characterization of curcumin nanomicelles and evaluation of in vifro hepatoprotective
activity against alcohol liver disease

LI Luhui', GENG Guangping’, XU Lei', ZHANG Zhikun®*, PU Xiaohui’(1. School of Medicine and Pharmacy,
Henan Technical Institute, Henan Kaifeng 475004, China; 2. Dept. of Medicine and Trade, Health Technician
College of Medicine and Health, Henan Kaifeng 475004, China; 3. School of Pharmacy, Henan University,
Henan Kaifeng 475004, China;4. Dept. of Pharmacy, Gongyi People’s Hospital, Zhengzhou 451200, China)

ABSTRACT OBJECTIVE To prepare and characterize curcumin nanomicelles (hereinafter referred to as Cur/mPEG-PBLA
micelles), and to evaluate the in vitro hepatoprotective activity against alcohol liver disease (ALD). METHODS Cur/mPEG-PBLA
micelles were prepared with the dialysis method using methoxy-poly (ethylene glycol) -poly (3-benzyl-L-aspartate) (mPEG-PLGA )
as the carrier. The appearance and microscopic morphology of Cur/mPEG-PBLA micelles were observed, and particle size,
polydispersity index, Zeta potential, encapsulation efficiency and drug loading content were all detected. The in vitro release, pH
stability, thermal stability, dilution stability, storage stability, plasma stability tests, and hemolysis experiments were all
performed. The cell model of ALD was established with anhydrous ethanol intervention using human liver cancer cells and normal
liver cells as objects, Cur reference solution as reference, to evaluate in vitro preventive and ameliorative effects of Cur/mPEG-
PBLA micelles on ALD. RESULTS The prepared Cur/mPEG-PBLA micelles exhibited a pale-yellow milky light, with a spherical
shape and uniform distribution. The average particle size was about 140 nm, and the polydispersity index was less than 0.3. Zeta
potential was ( —8.15+0.05) mV; the encapsulation efficiency was (73.26 £3.16)%, and the drug loading content was (4.87
0.42)%. The cumulative release of Cur reference substance was close to 80% at 10 h; the cumulative release of Cur/mPEG-PBLA
micelles at 8 h was 28.94% and only 48.25% at 48 h. pH stability and thermal stability of Cur/mPEG-PBLA micelles were better
than those of Cur reference solution; Cur/mPEG-PBLA
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TR I T AR 24 B2 BT AT BRI H (No. W BE (2022246 5) plasma stability, and would not cause hemolysis. Cur reference

% B BIHEE L BRI - 250 R A A solution and Cur/mPEG-PBLA micelles had varying degrees of

micelles showed good dilution stability, storage stability and
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of Cur reference solution at the same mass concentration (P<<0.05). CONCLUSIONS Cur/mPEG-PBLA micelles can improve pH

stability and thermal stability of Cur, delayits degradation rate, and have better in vitro hepatoprotective activity against ALD.

KEYWORDS curcumin; nanomicelles; alcohol liver disease; prevention; improvement; in vitro activity

Tk P BT (alcoholic liver disease, ALD) YRR hyili
KPR 0, 2 PR 30 R T i 35 45243 , T IR
Woh UL, ALD SR A ANBEAS B JUAYT iz it i
FREWIPERT 98 TEF 4tk R . AP R,
ALD LI, J2: S50 80%~90% 34 Ak Y 3= 2 i
A e S B3R A R AR 2R Y 76 [, ALD J&
IR F IR R B 5 — R AEBE , R 3R 5.15%,
HAZE EFHEHEY, Bt BRmdih Lo, ALD GRYT
FBAEE AR, 5 AW 5508 R B R H R il 5]
IR RETZR IS R B2 e H R 2207 i A e AELAaE B 1 2
AR b ZEE2 Y, I, ket k24 AR
ALDIRYT ) BA BB Im IR X

WEE 2B, RS 5 B0y E AL B R [ R SR 0
ALD ) E R R HLHIT ™, P e 530 B 0y B S AR R il
RESE B it ALD A 2 T Bt . 228 & (curcumin, Cur) j&
MBI 28 Curcuma longa L. FRZE P HEHUAYA R,
a5, HA VBT A AR TR SE g 2 Fh 25 2R H, e
HEE A L BENE PUME ST, HAT, Cur XF ALD A2k
HEVEA A=) 2 AT Bl Tz A
FEPEAR R P22 AR |2 o A A o A (] g
TE ALD JRTT 25T A A5 i o7 FH ™ B2 B

RE W RA B 25 YK R 25 A A
B HE K 5 Ak Fof (1) ok 22 O B L v 2 T AN e A
PERRE s A RO R Cur B R MEAR AR 2%
IR G A T, RO RE-RREER R
fig Hx B 3 2 9 [methoxy-poly (ethylene glycol) -poly
(B-benzyl-L-aspartate) ,mPEG-PBLA]H. A Jo % R 1 |
Gy B A A AR A VL S D, B B iz T4
T2 W AR TN 0] B A 25 ) B FH A R 5 sk Sl T
$E 151 Cur PR IE Ao PEFNIG R AR, A 5T 401 ]
#4102 Cur () mPEG-PBLA 44 % i o ( DL F & F) “Cur/
mPEG-PBLA EHE” ), PFHr L i B2 RR o PR RN 22 BE AL
S, I AR A S 5 S AN K IS RO ALD () 351 Bl
FGELER , AR Cur TR ATF & FT ALD I IRTGYT
RS %

1 ##
1.1 EEUEE

AW 5% T 3 BAY 2540 45 Nano-ZS90 ZetaSizer %Y
ORI (B2 [E Malvern 23 7)) (H-7650 U 1% 5 i, 7
fi 8% ( H 7K Hitachi 2 7 ) . LC-20AT Y =5 %50 AH {6 1%
(HPLC){Y ( H A< Shimadzu 2y 7] ) \UV-2600 7 5 77T I,
GGG EETTDR e (i ) A AT PR w ] 4111 BRI IR
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¥ 3546 (25 [ Thermo Fisher Scientific 23 &) ) .ZNCL-BS
RURE T3P (R S A R A 7D 45
12 FEHRSKH

Cur JF 24 (575 1217062011, 40 )3 95% ) Jz %l BE
(135 B20614, 215 98% ) ¥ A LR A= PR AT PR
/5] s mPEG-PBLA KBRS AR SL 5602 A il 2140
B T P T R RG22 2 B sk L A L A4S (R
434t 3 500 Da) W4 [ LU 552 5 A7 PR B] s MTT ik
] (41L5- 705B056 ) 1) 4 3 [ Amresco /A 7 ; RPMI 1640
Rr AR (b5 20220928 ) 14 A Jb &S ERHE A R A A
sk o ikl , — 1 IR (DMSO) 25 H AR 24 4
Hrat, K Rtk
1.3 #Hpa

NI AN HepG-2 . A IE & FF4i i 7702 (HE5-43-5
5 CL-0103 ,CL-0111) ¥y [ ik I 38 A B A B
TSI
2 FEEHER
2.1 WREBRRHIHE

R 5 AT 30 70052 56, AR AIF 9% R FH 3% A 3 i 45 Cur/
mPEG-PBLA AT, HAREEAE AN K 25 AR Cur J5UEH2Y
2 mg .mPEG-PBLA 40 mg, ) DMSO 1 mL ¥ f# ; fERE /1
Pk T (301 800 r/min) , 4 b dR ¥ 2R 2 ik i 22 57K
2.5 mL WAHIE L, AR e i 30 min J5 , %8 B HT 4%
o, FHAKAE B AT/ AT 24 h(ZE FE ik 2 %)
Bifi J5 BOGE ATV, LA 12 000 r/min 250 20 min, B,
HJ % Cur/mPEG-PBLA I ¥ W o [RIERE, BRAS I Cur Ji
B2 HAERAERIAT , )73 mPEG-PBLA AR
2.2 WRERHIFRAE
2.2.1  GORERIMILLER

HU7K .mPEG-PBLA % H& X . Cur/mPEG-PBLA fi
HOARGE 7, 400 BTV, LSRR IR . 45
J 7R, mPEG-PBLA JiE o 52 & % (4 7Lt , Cur/mPEG-
PBLA IR T 153 I H 2R B a2l
2.2.2  YUKEHRAR 20 HEFEEOR Zeta FLAI &

I mPEG-PBLA Ji& 9 %5 ¥ Fl Cur/mPEG-PBLA Jii
VWS £, (5 FH SO B ASGI E R A% | 243 iR 4L
(poly-dispersity index, PDI) l Zeta HL A7 , B34 i -4 70l
FE 30y O, 455 (K 1A) 7R, mPEG-PBLA Ji
28742 249 100 nm, Cur/mPEG-PBLA JiZ o (19 241 kL
&%) 140 nm; mPEG-PBLA Ji£ % fll Cur/mPEG-PBLA i
HA PDI /N T 0.3, #2/R H FH 43Ai #45) . Cur/mPEG-
PBLA Ji % i Zeta B v & ( —8.15 4 0.05) mV, mPEG-
PBLA [ Zeta B {7 (—9.72£0.12)mV,,
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10 —a— mPEG-PBLAFEA
—a— CurmPEG-PBLAE
8
IS
£
= 4
2
04 ; T : :
1 10 100 1000 10000 i
FifE/mm
A Rif% B. BAHIEA (F5L 200 nm)
80
= Cur X} i R
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2.2.3  YUKIER BT S M

I Cur/mPEG-PBLA JIiE AV G =, FHK#G B, RS
WM N 256 ) -, 45588 2 min 5 FHUEARI 2 Z A0 IR
L 3 T B OB LR ISR O 3 . 25 R
(" 1B) %L 75 , Cur/mPEG-PBLA i ot 5 [RI BRI H. 23 A 44
A1, R4 25100 nm(F“2.2.27 TR SEMPR AR /N, Al g 5
ARE G TS KA B, SE K Z 4 A ),

2.2.4  HUKECRH Cur Y& 20 &

(1) HPLC ¥ : t& 3% 4 °& Waters Symmetry Cis (250
mmX4.6 mm, 5 um) , ¥it 2 A1 K 2 -0.1% B R 145 W
(55:45,V/V) , Kz 1K Shy 425 nm , #1530 °C, sy
1.0 mL/min, #FFERE R 10 wL. DL Cur Bt &V B RS Ak A
(X) KR TR AR AR (V) | 2R F /N e i 515
[m] )97 T A Y=208 727X—78 088(R*=0.999 9) , Cur ¥
)5 e v 2R PR Rl 0.5~20 pg/mL ;RS 35 8 K sE
PR R M ISR A 7 A2 SR A5 R AT G 2020 4R
(rp E 2580 (UFR ) ARG K

(2) L HR-1] WA FEHCRE 1 - SR RS- AT WL Ao B
11T 425 nm PRI E O (A)E . LA Cur BTk B
St AR AR (X)) A E RN FR (4) 2R e/ R EELA
15[ H 7 FE S 4=0.151X+0.002 8(R*=0.999 8) , Cur ¥
o B e B RO RV LR 0.5~20 wg/mL; K55 1 Fa e
PR R ISR A 7 A2 B 5 A5 R AT G 2020 4F R
(rp E 2580 (U6 ) AR DGR
2.2.5 YRR AL 2 2

I Cur/mPEG-PBLA S 1 mL, 3t 34y, i H
FBEZE 10 mLJ5 , #85),#42.2.4(1) "I R 4 3% 24 wE ke
M, e SR AL, LAAMRETTH Cur & &, IF4 ~ 0t
YN K R Y £ 354K (encapsulation efficiency , EE) FlZ
Zj+a (drug loading content, DLC) : EE (% ) = 2} K JIig o
FT 2R 25 9 %) Jo A0 4R 1 24 1 X 100% 3 DLC (% ) = 4l K
Ji o r T 2k 24 40 %) o /AN K TR T X 100% 0 45
7, Fr il Cur/mPEG-PBLA Ji¢ % () EE Ky (73.26 +
3.16)%,DLC 4 (4.87 +0.42) %,
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2.2.6  GUKBRIRSMERITFFE

e, il Cur T HE A B Cur X R fhiE 5 7R
T DMSO H, F K H B 2 — 2 W, RIS Cur X B8 i
W SRJE B Cur XJ B & %5 W FN Cur/mPEG-PBLA Ji
FRWAS 2 mL (B R AR, LA Cur i) , 45 317,
O3 AN BATAS R IS TS B R [ 0.5% i 80
B pHT7.4 B 1R 5 2% i (PBS ) 125 mL AR, T 37 °C
PL100 t/min#R3% . 205 TREAY 0.10,20 .30 min AT 1,
2.3.4.6.8.10.12.24 .48 h B HUEE 2 mL, Ff & i b 76 25
R B R A B . BORRI WA “2.2.4(1) "I (83
SAFHERE AT , 10 S T BT LASMR T Cur &, 1%
IR AR ] ) BB CR I IR 4L« 3R

i=n—1
Xl 3% :(C"XV+ znzl CiXVO) ,
R (% ) T X 100% (A,

C, 5 n A (R A  B JBT E VR B, VR R T A 4
B, GNP i B[R] AR 4 S ER VR B, 0 R R IR 1Y
AL, WoRENTAS T Cur 5 &) o 258 (K1C) R, b
] A RE R, 2 B W 0 B 3 5 TR g Frp
Cur XJ J8 FH 7€ 10 h B 9 SREURE R 23T 80% , 42t PRk B¢
J; 1 Cur/mPEG-PBLA JHRAE 8 h B Y BARRE ORI
28.94% , 7¥ 48 h B} () REBURE IR A 1K 48.25%, XK H,
5 Cur % HR S AH G , Cur/mPEG-PBLA 3 e Rtz il 24
VIR CGH B, A R T K 2 e AR P A RS ]
2.2.7  YOKBRb AR E TSR

(1) pH Fa5E P« 4% “2.17 W T )7 ¥ 1 4¢ Cur/mPEG-
PBLA JI A , $%42.2.67 T R 5 ¥k 1 48 Cur X I8 5 i
W o WU bR 2 s v, 43 ) H pHLLG 1Y R R 75 W RN
pH6.8 . pH8.0 1) PBS #i B¢ 1 {55 & . 700l THfEL 0.1,
2.4.8 hi4%2.2.4(2) T T J7 VR0 8 A U 1) A (I LA
AR Cur S, DL O hiF 259 & 4 100% , 11
255k B R (255 B R = 45 RSP Cur B &/0 h
IH I Cur 75 5 X 100% ) 5 [ A, DARSH ] A A AR A L 24
Y5k B8 IR il 250 & A A th 4k o BT
PR3 R, 453 (F 2A) iR  TEARTR pH 244, Cur
Ko HE V28 RN Cur/mPEG-PBLA JKE I Y Cur 5 1
ARBAG Bt S [R] ZE < 1 2 2R AR ) R 4R 8 hF, Cur
X B 5 AE pH1.5 ., 6.8.8.0 25118~ 43 I B iR 1 42.11% .
60.13% . 67.55% , Cur/mPEG-PBLA i 52 W 43 5| b it T
15.04% .27.59% .32.78%.,

100 4 —= Cur B
- Cur/mPEG-PBLA [k
\
© 80 \ N\ o 804 N
= R v
% 60 . \ \\Q\.
g;li( N =2 g0 4
& 40 . 5
5 mPEG-PBLA 56t (pHE S X404 \\
1 2 3 4
IRF{E]/h IR E]/h
A. pHESENE B.#EE

B2 MAREROUFREMIRER (xts,n=3)
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(2) Fa @ M - #2“2.17 T R 5 5 il % Cur/mPEG-
PBLA JIiE SR, $5“2.2.67 T F J7 125 145 Cur X IR i
o Bk 2 FhisW, BT 85 °CoKIBH , B Tl E 0.
1.1.5.2.3 4 h442.2.4(2) "I J7 3600 28 45 ) A
EH AR Cur 8, P 2.2.7(1) "3 Fridkit
R ER R ISR A S AR e . BEEACEAT
BB 3 S5 R (E 2B) Wom , 76 4 hi), Cur X i S R i
T 73.44%, i Cur/mPEG-PBLA JIE B[4 T 38.61%,
2.2.8  YOKECHR Y PR E PEFAY

(1) Fs B Fa 5 P . B mPEG-PBLA i %I W . Cur/
mPEG-PBLA I AW & 1 mL, K4 i B 0.5.10,
25,50 1001 , R FHBOG R SN s Hopi A2 o BERE L F
FAERE 3R, A5 (K 3A) s , & BE G , 2 Fh I o Y-
BRI + 15 nm N2l , R HIR 20 kB e
P EA RAFrtaE .

200+ - 200 —a— mPEG-PBLA FEAUA (%3
—a— mPEGPBLABTHIL TPECPRL:
1804 A I
160 150 v CurimPEG-PBLA,
140 '
=
E 120 ‘:}j 4},*7/,‘; eE— g *JV s e
@100 T G| HF———
& 80 &
60
40 %0
20
0 0
0 20 40 60 80 100 0 2 4 6 8
TR g i) /d
AFERERERE B.fiffRasEtE
180 -
PEG-PBLA U
160 o CmetG AT R
g 140 PR
£ = . —
En]
Higo]

80
60

0 5 10 15 20 2
I Ta]/h
C. i HefgsE Pk

3 MARBIRHMIBREMLIWER (x+s5,n=3)

(2) fifs 77 %4 %€ Pk - B mPEG-PBLA Ji& o %5 ¥ . Cur/
mPEG-PBLA I R Wi 4% 15 mL, 23 % T2 iR 14 °CF
FBAE, I THE 0.1.2.4.6.8 d I HURE , R FIOGRE EE R
W5E HoRiAR . BREG-PATIRAE 3 ), 455 (K 3B) iR,
2 PR B RLAR A IR GEAE AR T AR AS K, WL
1E8 d NI AF R EPE R 4F

(3) IfiL 3% %4 5 P : Bl mPEG-PBLA Ji& % ¥ Wi . Cur/
mPEG-PBLA I R i 4% 2 mL, B T8 10% K FUL3E 1Y
PBS 2 mL H', 7£ 37 °CF L4 100 t/min JREEWEF 24 h, 5351
F0.1.2.4.8.12.24 h B HURE , SR FHBOGREEE G0 % I
Kife . BERERCPATERAE 3R, 455 (B 3C) IR, 2 ik
WAPRAR AT R M SRR e M RAT .

2.3 HUKESHR A ML

B Cur/mPEG-PBLA Ji& AU S 5, FH K R 1 25

50,100,200 wmol/L (LA Curit) . BULIBFE 45 400 wL

+ 1206 - China Pharmacy 2024 Vol. 35 No. 10

% 1.5 mL EP &, [al i HUK 400 wL Ky BHAE X BRI L AE
FRERTK 400 L Ay BT RES U 5 BE S , #5 EP 45 R3]
T 2% 2140 MBS 400 WL, T 37 °ClHEIE S R4 I &
2 hJ&, L1500 r/min 5.0 10 min, WELHMLE (A IFHARE,
B W “2.2.4(2) IR kilE A 5 RAT,
Ry T 3B HROAS B e 2 S R ), B L3 4 vk
1) Cur/mPEG-PBLA & U W 4 400 pL % 1.5 mL EP 4§
H, DIKAR 2% LT B, A TP AT 5550, 4% FaTt
BRI IR IMER (%) = (4 —Aw—A)/(Ap—Au) X 100%
(R, ACHTEIM S A E, Av N BAPE X HRIE W A (H, A
Sk BH A X B Y AL, AR P AT S 36 b A ) R Cur/
mPEG-PBLA KR AMH) o FPULLEESE A (18 4A) 18
7 , Cut/mPEG-PBLA Ji 75 W FI BH 1 X0 BRI W HR A
RV I G 5 T BH X ORI SR R AL, B T A I
PR . W Il A I 25 21 (1 4B) SR, 4 4~ ¥R BE Cur/
mPEG-PBLA JIi& 9 B A9 LR IR T 5% , Fe IR K
WEHRFR KA 2 a5 | RS AR

0.25
& 020
5 0.15
- £ = ol < =
- E 0.10
" 0.05
0
25 50 100 200
FEE B 25 50 100 200 !
X e Xif HE R Cur/mPEG-PBLA JiE
W K Cur/mPEG-PBLAECHUAE (umol/L) PRI/ (umol/L)

AHMI BUAIMR (X +s5,n=3)
B4 SAREROBMEIER

24 WRERHEINARERR
2.4.1 Cur/mPEG-PBLA AN ALD 4 1B 1 H

¥ HepG-2 . 7702 4 il 53 > X R A BERYZH O[] T
T YR B Cur X BB 5 A W2 AN [R) 5 ik P Cur/mPEG-
PBLA 4, A B 5 L. 45 259 28 40 L in A KH Rz
2 (T W 430000 1.2.4.8.10 pg/mL, DA Cur ;4%
FII SO0 45 SR B8, R[], X BA 2 A RO 20 4 g A
SERARRE SR, Zh 95 3% 24 48 h, BEJS , BR X IR 4b
HARAS A AN X i A28 B2 A 400 mmol/L Y JE 7K 2, 1%
TR 12 h(FER TS5 AH SR, ook S Bk B Fn T
OB (5] 359 A 4l A 90 S B0, T R DAY EE ALD A5
R YA AN, LA MTT 50 HAA s %, SL i A
3o K Origin A X AR TEE T 0T, B8 LU x +
s Fon, AL IE) F A R e R 5 o A 56 K ME o =0.05
(D

BT HepG-2 41 ffd 1) 52 56 25 5 (K] 5A \5B) 7 , il
AR 24 b, R BEZE 20 M 7 Y2 TS 3R 100.24% , 58
2 20 B 1) - AT 2k 64.92% 5 SRERIA AR, &2
2H 20 B A FE 15 3R (1 wg/mL Cur/mPEG-PBLA i 3 4H &
A1) B4 TR AT — o A VR AR R B (EUR [) o i
W B2 1 Cur XIS 4H 5 Cur/mPEG-PBLA JE 4 L
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9 RIS it 5 L (P>0.05), FiAbFE 48 hif, &%
25 20 A0 ) A7 R AR R TR L AT i T, L Cur/
mPEG-PBLA i 5 2H 200 i ¥ A7 176 30 3 4 2 o5 T[] i f vk
B Cur X HE S A TR AL (P<<0.05) o &% 7702 40 Jifd 1) 52 56
WG H T ARG SEF (E 5C 5D ) , RI T b3 48 hikf, Cur/
mPEG-PBLA Ji¢ 5 2H 21 i ¥ A7 176 2 db 3 v 1 [ i v
JE Cur X & i i W 20 (P<<0.05)

120 1 ey curtiL

L . - Y CurdfRiim a |
100 CunmPEG-PBLAhm q 1401 P CurPEG PBLA ikl a !
< 120 -
% 809 100
s 80
& 60 B E ¥
= I & 60
= 404 £ =2
= £ 40
201 ( 2 20
MR 1 2 4 8 10 MR 1 2 4 8 10
A Cur ikt (ng/ml) M A Cur I (ng/mL)
A. HepG-2 4 Hi4b B 24 h B. HepG-2 4l A Wi 4b B 48 h
W\ 1401 77 curtimfiinien a
1004 =] CurmPEG-PBLA B 4L 190 Y CurmPEG-PBLAEHA  a
= % a
< 80 = & 100 2
%1 = ¥ g0 A
“‘E‘E 604 [ Jiud
e = & 60
2 409 2
= & F 40
204 [ 2
MR 1 2 4 8 10 MR 1 2 4 8 10
4 Cur Fi itk /(pg/mL) a4 Cur fi R/ (pg/mL)

C. TT02 2 F5iAbFH 24 h D. 7702 /{1 b7 48 h
a: 5 [F) BT i JBE CurXof Bl i W20 LU, P<<0.05,
BE5 CurXt8 A& Cur/mPEG-PBLA B3R X 2
A ALD BIFBF1ER (x £5,n=5)

2.4.2  Cur/mPEG-PBLA X} ALD F ik 354 H

4 HepG-2, 7702 4 il 53 X FRZH RS AY L] R[] it
B Cur X JE G A R TA) i & ¢ B Cur/mPEG-
PBLA 4], B4 E 5 MR FL. BRxd BRLA, HA 04
41 A 249k B A 400 mmol/L (19 JC /K LB T 12 h )
¥ ALD BT B, 45 2454 4 4 M fin ACRE I 245 7 (i
WM 1.2.4.8.10 pg/mL, LA Curit) , X HEZH 1
BT 2 40 A SR R 32 0, 3 0 15 9% 24 .48 he L
AL ANL, LA MTT il HAF iR, SCI0 8 5T 31K,

1%t HepG-2 40 g () S 56 45 5 (18] 6A . 6B) S i, &b
P 24 hEF, X B2 A0 6 A1 A0 R 100.95% , 1RSI 21
2 0 S SA 77 16 0N 72.95% 5 SRR AE A, & 24
I B A5 % (1,2 pg/mL Cur/mPEG-PBLA Ji o 41 B
A A BT A — S AR RS R B (R [R) o
e Cur X IR W 4H 5 Cur/mPEG-PBLA i R4 L
B R HG i E X (P>0.05), AbFE 48 hivf, 4424
Y 20 A0 M 1 77 15 SR AR T A A A T T, L Cur/
mPEG-PBLA i 5 2H 21 i A A7 176 3 dnb 3 3 1 [ o v
B Cur X HR AR AL (P<<0.05) o &% 7702 40 ffd (1) 52 56
WA T AL 45 5 (8 6C.6D) , BIAL B 48 h i, Cur/
mPEG-PBLA i 5 41 41 it 1 47136 2R 357 18 8 3 (] ol v
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