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[HZE] ¥ 3-BEIAM-30-FE 15 5 H KR (18-GA-Suc) i A H BEK R (GA) -FFZH 1T (TSN) -FHH AR B(Sal B) g B f4 ( GTS-
lip) , 45 H B KR (GA) 32 S i BT 111 52 77 I I A4 ( Suc-GTS-lip) ;3833 UPLC A% Suc-GTS-lip 5 GTS-lip B9251%3h 112
AL, X Suc-GTS-lip BEATIH A AR IE 15 ; %8¢ Suc-GTS-lip Xt T E IR 20 ( HSC ) BEFE4M Hl A 52 i, IR 9% Hok = ir 41
HeALI - FHLH], 251080 2o 45 3 B, Sal B A9 AUC FH (636. 06+27. 73) pg-h-mL™ [ (550. 39+12.34) pg-h-mL™",
TSN B AUC FH (1. 08+0. 72) pg-h-mL ™' B&EZ (0. 65+0. 04) wg-h-mL™" ,GA ) AUC H (43.64+3.10) pg-h-mL '3 ZE (96.21+
3.75) wg-h-mL™" s ZHAUM A G5 R W | Suc-GTS-lip ZHAFAEH Sal B 9 AUC Fi €, 23 BIJ2 GTS-lip ZHE9 10. 21 4. 44 4%, Suc-GTS-
lip 241 Sal B TSN (GA Xof FFJIE A48 111 2 2243 51K 40. 66% 3. 06% .22. 08% ; 14 N AR FE T , 10 5 R I I A A ek AR 38 0
HEF G MTT LSS A /R |, Sue-GTS-lip i M 1Hi HSC 193454 ; RT-PCR 45 /R, £ 25 24520 MMP-1 W 3RE 3 MR ; & 4524
21 TIMP-1 5 TIMP-2 235 W 35 ; &5 2 2540 IR J5E ( collagen-1) 55 7R 5 ( collagen-1) ) mRNA 263k B RAAR, Somo 4t i3k
W], Suc-GTS-lip ELA RNER 0 1 , H AEREI0 ] HSC B4AE AN S M T, )y Suc-GTS-lip #01m A YT R 4EAER 4L T STk as
[RBIM]  3-BEFIER-30-TEAR B H SR IRER ; 2T RE NI ; FFERAIAE ; 4T )

Liver targeting of compound liposomes mediated by
glycyrrhetinic acid derivative receptor and its effect on hepatic stellate cells
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[ Abstract] The 3-succinate-30-stearyl glycyrrhetinic acid (18-GA-Suc) was inserted into glycyrrhetinic acid ( GA) -tanshinone 1II ,
('TSN) -salvianolic acid B (Sal B) liposome (GTS-lip) to prepare liver targeting compound liposome ( Suc-GTS-lip) mediated by GA
receptors. Next, pharmacokinetics and tissue distribution of Suc-GTS-lip and GTS-lip were compared by UPLC, and in vivo imaging
tracking of Suc-GTS-lip was conducted. The authors investigated the effect of Suc-GTS-lip on the proliferation inhibition of hepatic stel-
late cells (HSC) and explored their molecular mechanism of improving liver fibrosis. Pharmacokinetic results showed that the AUC,,

decreased from (636.06+27.73) pg-h-mL™" to (550.39+12.34) pg-h-mL™", and the AUC,q decreased from (1.08+0.72) ug-h
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-mL™" to (0.65+0.04) pg-h-mL™", but the AUC,, increased from (43.64+3.10) pg-h-mL™" to (96.21+3.75) pg-h-mL™". The
results of tissue distribution showed that the AUCg, ; and C, . of Sal B in the liver of the Suc-GTS-lip group were 10. 21 and 4. 44 times
those of the GTS-lip group, respectively. The liver targeting efficiency of Sal B, TSN, and GA in the Suc-GTS-lip group was 40. 66% ,
3.06%, and 22.08%, respectively. In vivo imaging studies showed that the modified liposomes tended to accumulate in the liver.
MTT results showed that Suc-GTS-lip could significantly inhibit the proliferation of HSC, and RT-PCR results showed that the expres-
sion of MMP-1 was significantly increased in all groups, but that of TIMP-1 and TIMP-2 was significantly decreased. The mRNA ex-
pressions of collagen-I and collagen-1ll were significantly decreased in all groups. The experimental results showed that Suc-GTS-lip
had liver targeting, and it could inhibit the proliferation of HSC and induce their apoptosis, which provided the experimental basis for
the targeted treatment of liver fibrosis by Suc-GTS-lip.

[ Key words] 3-succinate-30-stearyl glycyrrhetinic acid ester; compound liposome; hepatic stellate cell; liver targeting
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KB IFARIE A VF 2 H R R Rz Ak 25
B H HIRIR ( glyeyrrhetinic acid, GA) 4rF W A 3-%%
FEE-30- R HEAT AT A A 7T BB 3G 98 X 52 14 1Y 2% A
T R E AR R I RCR Y B, BT
R B 3-B5 3 AR-30- g 55 H R K R ( 3-succi-
nic-30-stearyl glycyrrhetinic acid, 18-GA-Suc) BoiA , i
— bl & T LA S 05 IR A 3-3RH1R-30-68
PR e IR P A8 1 1) T B R 2 1L -
12 B % J5 IR i & ( salvianolic acid B compound lipo-
somes with 3-succinic-30-stearyl glycyrrhetinic acid,
Suc-GTS-lip) , 175 5<% A 5T 4 1 JHF U 808 o P e 43¢
GEHX LT A v FIBL . T 27 4 Ak 22 T
Jisg JE AR 45 40 B AP L 5 (extracellular matrix , ECM)
(R HG A 5 0 Ml O 21 A, A TS SO IE P 21 4 45
4 20 2 5 DR ) RT3 P B 72 5 T ECML 19 4
Tk TR A0 45 T 2 IR 40 B ( hepatic stellate cell,
HSC) B BE T A 40 M | 17Dk LS 2T 2 20 o 55 A A
JILET SR A0 AR 2R AL B A i Hoh s AR
JAE LR A0 2 7= A ECM fe EEOR IR R L,
PENT AR AN AR B RLOR 25 %€ Suc-GTS-lip X i £F
AL R L
1 FH
L1

Waters UPLC;: —JTif |4 B R 48 TEL i AL
FI SR RE 4%  PDA Kl % (38 B IR AR A BR A7) 5
BS110S #4773 22— F- 73 M K- (A 5 38 2 AT
ARG RAR]) ;Gl16 BIE S pLopL (AL st FvE
PRI O BRI R s TTL-DC B Z DRE R
(AL RIZRRR R RATER A B ) 5 S10 Y e 20 AL
(TP Z AR AT R 7] s FXPRO 24
TN R R 58 (6 BLRT BT 2 A FRA R
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SCIENTZ-1ID T 75 40 AR B (7 W87 2 A=kt
HARFBRAF]) ;40C BUGEEE FH B DAL 20 B H
FEESLHLT) s Model 680 B FRAY (32 [E Bio-Rad 24
H]); BBI6UV/BB5060UV %! CO, &5 3% 4 (1% [®
Heraeus /A 7)) ; Eclipse TE2000-5 UH - B 55 ( HA
JEFELT]D) s PCR A (CHUMIE H R A R D) |
1.2 5

FHE A HH R RSP R B &
J7 B8 B R ( glycyrrhetinic acid-tanshinone I ,-salvia-
nolic acid B compound liposomes, GTS-lip) ., Suc-GTS-
lip %1 i HBR R (GA, #t 5 110723-200411, 4[
¥ 98%) , F+ Z W 1, (tanshinone 1II,, TSN, it 5
110766-200417, 4l ¥ 98%) , F} W} 2 B ( salvianolic
acid B, Sal B, #lt5 10113-081107, £l ¥ 98% ) , A%
Z (1S, 45 130303-200614) T £ 5 25 5 kG 2
WFoE B ; HBE . O (i 2, 28 B3l /R B A
H]) IS Al oK SR (E 25 E L E R A
RS FD) s HAsiasR o A 4l 6 4 175 (361 Gibeo
3L HEE 30084) s DMEM AR R 5556 PBS 2% thil
(BT A A, 5 53 51 2014655 ,20140516) ;
JIREE A ( 9E 1 Sciencell 23 A, L5 K771-100) ;
B2 11 (22 [ Sciencell 23 H]) ; # 4l RNA 2 BUR
MG (IR Bt A YR ey A R AL 525
CWO0581) ; MTT 5] & (bt K B3 P B AR A BR
73] ) s HiFi-MMLVeDNA 55— 55 G iR & (V195
B 20 MR B A BR 23 7], 1855 CW0744)
PCR Mixture ( VT3 5 A 20 A= P BH B2 B 4 A7 BRA
"], 525 CW0956) ; DNasel ( 7T.75 B¢ gt 40 Ak MRk 4%
Bt A R 7] 5245 CW2090) .
1.3 Y54

T 5 JE#% SPF g LR A /N BRL (1R BT & 20 ~22



EFTEE  HRERIRAT A 52 A T (9 52 07 g VA SR [ P50 B X J S bR 40 L ) 2 i

2) 150 W TAt st i tm L i sh MR A FRA A
EHAES SCXK ( 51) 2016-0002, 51 1 46 B4t e 5
BUCM-4-2016011003-1003 ; A HSC 40 i #k phy AL &
P E B ERHE A, LR At T h E 2R AR )
e FRZ 5y 2t
2 ik
2.1 Suc-GTS-Lip (4

I FH 512 56 % 40 8 P A o AR 3-35 3R -30-
B B B H R YRR TSR A4 (18-GA-Suc ) FIAL 75 i a4
14575 75 1 45 Suc-GTS-Lip ™" | Bk %5 Bk HUSE &
18-GA-Suc 5 4b 7y 5 K 2 UP WA [ B GA | TSN
P L T IOK SR K IR ISR 2% LARR 25 6K &
B JE s — 3% B (5 A S 4Kk &, &
KA BB RE AR IR B AR K 55T, L 380 W
RSB g — B S I T AL ARG B Sal B
) H & R -ERBR 2% M (pH 3. 32) , #2215 30 C/KIf
WE4E 30 min BJF5 .
2.2 /NSRS UPLC 43 M7 7 2 i ST
2.2.1 (4% ACQUITY BEH C o34k (2.1
mmx50 mm, 1.7 pm) ; F SN M (A)-0. 5% H R
JK(B) ,BAEEBEE (0~ 1. 5 min,20% ~25% A;1.5~3
min,25% ~ 64% A;3 ~5.1 min, 64% A;5.1~5.8
min,64% ~90% A;5.8~6.0 min,90% A) , i 1.0
mL-min™" ; JEFEE 1 wL; FESYEIRE 4 °C K K
284 nm (Sal B) 265 nm (TSN) .254 nm(GA) .
2.2.2  IMKSHLBRERBHIE RS I R
K150 wL (BAHL S, B 500 pL, o0 B 150
pL, Jili 250 wl) & 1.5 mL EP & A 0.2 mg-
mL ' 1S 10 L, @G ER-/K 1 3 IRA W (3K
50 wL, VB 70 L, BB B S0 L), SRR TR 1
mL,{%ﬁﬁéﬂE% 3 min, 15 000 remin ' B> 10 min,ﬂ?j—
BRI E S — EP &b, B A TR 4k S
AR LERER 1 mL [R5 2 IRAERUS &9 LI
W ,37 CAKW 5T T A WA 45, 3% 1 100
pL FEEE % RBEIR Y 1 min J5F 15 000 r-min™'
E0 10 min, U ETEW 1 L #56E UPLC 4347,
2.2.3 Bty BUNRS A % 2. 2.2 T
TAEFR Fi 2.2.1 WK UPLC SR, 25 (1 1L 1Y
PR PEY) A T4 45 B3 R AR I 5 | i 1 4R A5
s B A RS L E vk, WA 1,
2.2.4 ftrdEMZenydl g 3 s 2% M Sal B
TSN .GA ZRFNFRIAEF A IS XF FIA W 10 pL, T

AL 25 FLILRRE B 25 LR IR A0 B 5 C. 8Pk S 45 25 )5 1 2%
Bl L PHENRR B2, AR 3. HEOK 4. PEBEIT
B /RIS UPLC F/

Fig. 1 UPLC chromatograms of each mouse plasma sample

RS, INAZS (I 150 L ( 3 A& It 2525 1
AP AT T (IF B 500 WL, O B8 150 plL, fili 250
pL) ) 3% 2. 2. 2 T 15 2 50 B5 1 2K AE & (kR 5
PRUELHZURE 5 ), DATR 00 B 0 6 T8 FR S PN s 06 T AR
(I HCAE (y ) SFRE SRR BE (x) PEATLR PR 1), £5 45 v i
LR L N E Ry, 2RI &
JEYE RIS H NS5 H RS % fae
PRI RAF, W& 1~3,
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Table 1  Standard curves of salvianolic acid B in tissues and
plasma
el LGS 2RV L/ mg - mL ™! r
L y=12.507x-0. 014 1 0.002 5~0.200 0 0.994 8
iR y=12.544x+0. 013 4 0.002 5~0.200 0 0.999 4
i y=13.718x-0.014 4 0.002 5~0.200 0 0.999 9
fili y=26.472x-0.078 3 0.001 0~0.200 0 0.999 1
(=3 ¥=9.450 5x+0.013 9 0.002 5~0.200 0 0.999 1
M3 y=18.412x-0.363 6 0.0100~0.6000  0.9959

F 2 BNEAR SR PP 2 L, b ofE 2

Table 2 Standard curves of tanshinone II , in tissues and plas-

ma

P! Frife 2k LA/ mg-mlL™! r

AL y=66. 625x+0. 083 0 0.000 25~0.050 0  0.999 2
lils y=70. 438x+0. 021 6 0.000 50~0.0500  0.997 0
gt y=75.229x+0. 014 5 0.000 25~0.050 0  0.997 2
fiiti y=71.148x+0. 016 0 0.000 25~0.0250  0.999 0
(=3 y=61.981x+0. 017 0 0.00025~0.050 0 0.999 8
M3%  y=82.369x+0.071 1 0.00025~0.100 0  0.999 4

F 3 K NEAR SR A b H R (R A e b £

Table 3  Standard curves of glycyrrhetinic in tissues and plasma

Pl RIS LA B/ mg-ml! r

i y=34. 833x+0.290 3 0.000 75~0.150 0 0.998 9
Ji¥ y=40.514x-0. 258 7 0.003 00~0.7500  0.997 6
i y=35.883x+0.200 0 0.001 50~0.3000  0.991 3
it y=49.291x+0. 110 7 0.000 75~0.150 0 0.997 9
1 y=37.524x—0. 046 1 0.001 50~0.3000  0.999 7
M3 y=28.877x+0.1159 0.000 75~0.3000  0.999 7

2.3 P& SRECRE

B 100 HARFHEE 20~22 o BEPE R /N BUBEAL S
g2 B 50 H 435 3 AR A4 2H ( GTS-lip)
MRS B AR L (Suc-GTS-lip) o 2 ZH/NELA B R
JikEE AR iiA 0. 25 mL/ H, A 25500 BT A /N R
e E Sl Sal B 48.25 mg-kg ™', TSN 4. 88 mg-
ke',GA 26.12 mg-ke' . 4 Zy)5, 43T 0.083,
0.17.0.33.0.5.0.75.1.1.5.2 4.6 h IR BRI,
BHTRAFENELEF,15 000 r-min™' Z.0 10
min , 7355 113K T =20 C VRA7& F 5 Bl s b 58 S7 B
SRAE AL i AR RS P A B AR K e 2R 1
B PEB LS I AR T 2 K43 FRE I il % e
BB 20 CHAFEH,
2.4 /NI TR UGG B

B E DIR AL (1, 1-dioctadecyl-3, 3,
3, 3-tetramethylindotricarbocyanine iodide, DiR ) 4%
g2 MR A, 200 TR & O ik & A
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DiR Y RH5iC 3T B9 Suc-GTS-lip ( DiR-Suc-GTS-lip) ,
Bk R B /N B, 10% 5 40 3H BRI S, R bk i 5
DiR-Suc-GTS-lip 0.2 mL ( #f & /N5 & & DiR 10
ng kg™, BT A 255 10,30.60 120,240,360
min SR FH/INSNH I O BCARASL, 76 A [ 8 S it B R g
JEHT )R SE B B AT SO AR . 5 R A
i ) ASCERC O L B AT B AR 28 S 15O
GHLV AT

2.5 Suc-GTS-lip X522 bR 40 A %) 35 58 40 1l 575 5
ATEH

2.5.1 4iffukE3e A HSC Z0MH & 10% a4 i s
REFRIL, T 37 C 5% CO, WBEFRA T IEREA K
TEOG B AR A 0T 0% 20 L T S50, Al 4R, o8
SRS IR B BE N 1% 10° A/ mL 1 BA 20 i
VR, B TR N A0 i B A v 2 A O B R A
80% AT H, R FHF 325 4524

2.5.2 MTT 2480 HORHECAE K0T 0% 40 i, DAVR B3
4 1.0x10° 4~/mL [ ERZ MR 200 pL $27 T 96
FUAR 20 B 3% 77 2 A 3 R AR 80% A2 A B A 4l
22 B8 K 25 1) ¥ 5t 43 Suc-GTS-lipl | Suc-GTS-
lip2 , Suc-GTS-lip3 , Suc-GTS-lip4 , Suc-GTS-lip5 |, %5 H
R K 25 UG BRAL, W3 4, 1 31k 6 S TPATR
fL,F 37 CHI5% CO, 553548 4k 8L & K5 9%, 4
BITE 24 .48 h HUH 96 FLAR, bR 45 L (0 15 37 5
J& BRI 100 WL B 5 32 388 10 L S A (%
MTT B453) , S 4R 58 96 FLIRJG LA 37 C 5%
CO, 551 FUREEREFE 4 hy 4 h JE LN B3R 4L,
BALINA 110 pL % B, B8 K L KH IR 10
JERE VIS AN MG FE A 2%, A0 MR BE B0 ] = (A, -
A)/Ax100% , A; 327 SEI2H 1) 40 L O BE L A, 3R
JR T A ZH A0 M OGRS

2.5.3 Annexin V-FITC/PI JlJ 78 HSC #HT-%  HL
SRR K AN, AR EE A 1. 0x10° A4/ mL [ B
MR 2 mL R T 6 FLACT, 401 5% 2 Al b
IR 80% LA, Sy L 452, W3R 5, A T 3 4
FATEAL, BT 37 CHI 5% CO, RiFeMrh 3% 18
24 h J5 W45 252520 HSC B4, B35 24 h 1Y
Y, SRR FRI, R EDTA 9 0. 25% R BTN
A A M, B 1 mL 48[, 1 000 1« min™' B§.0 10
min, 5 [, A 1 mL B ) PBS, #2452k {4 41
MIE7F,1 000 r-min~' &0 10 min, 3% LiE, HRE L



EFHWE H AWK

R AT 2 A T S 5 MR

T A SR 1] R A 5 0T JT R R 240 L ) 52

F4 SRS R NR ALY B

Table 4  Experimental grouping versus drug-loaded liposomal

drug dose wmol - L™
Frg SHE v 3-BRHIMR-30-
A e n, TR e s

Suc-GTS-lipl 600 80 300 300
Suc-GTS-lip2 300 40 150 150
Suc-GTS-lip3 150 20 75 75
Suc-GTS-lip4 75 10 37.5 37.5
Suc-GTS-lip5 37.5 5 18.75 18.75
25 F IR Bk - - - -
25 X I - - -

1 : Suc-GTS-lip. HWHRRMR-FHSH T -FHE R B & 77 g ot A (%

5~11,K2~8 10 7)),

B2 W, K 40 EE BT 200 pL binding buffer, A
10 WL Annexin V-FITC F1 10 wL PI, 24218 45) , kG
FR SN 15 min, 78 1 h P 3t 2 200 6 S A ) 240

£S5 TRAH SRR LA R

Table 5  Experimental grouping versus drug-loaded liposomal

drug dose pmol - L'
e L i AL
% B I, R AR T
Suc-GTS-lip &7 300 40 150 150
Suc-GTS-lip H7l 150 20 75 75
Suc-GTS-lip I i 75 10 37.5 3.5

PR - - - -

2.6 real-time PCR 3Z56

FHEE 21 RNA 4 B 70 65 42 B0 A i A A vp 5
RNA,HU8 L RNA HI 1% B AR HHBE I HEA T L vk, 4%
HE HiFi-MMLV ¢DNA 55 — 4% & 550 & ™ i 1 B

&2 RE#hkid s GTS-Lip F1 Suc-GTS-lip J&

P A7 5 A5 2 1Y cDNA 4 RS2 B VE# PCR
Mixture 7= Ut BB HE 7934, H BIOER PCR 1%, %
FH R S A e A T 5508 A R 6 2 14017, B F S 14
FFHMERILE 6,

#o6 SIWTFIIEER

Table 6  Primer sequence information

L/ EA N SIHIFE(5-3")
MMP-1 F:CCTCTGGCTTTCTGGAAGGG
R:CCACATCAGGCACTCCACAT
TIMP-1 F:CTCGTCATCAGGGCCAAGTT
R:GTAGGTCTTGGTGAAGCCCC
TIMP-2 F: TGCACATCACCCTCTGTGAC
R:TGGACCAGTCGAAACCCTTG
collagen- | F:AGAGGTCGCCCTGGAGC

R:GGAGAGCCATCAGCACCTTT
F:GAGCTGGCTACTTCTCGCTC
R:CCTTGACCATTAGGAGGGCG
F:TGACGTGGACATCCGCAAAG
R:CTGGAAGGTGGACAGCGAGG

collagen- Il

beta-actin

2.7 HEAIEE AT

%Fﬁ WinNonlin 5. 2 253) Iy 2= 5% AE B &
BRAR R AT A B, 22 3] 1 24 ¥R B -k [ il 28 031 53 24
zjﬁé%@z real-time PCR S5 40 % 1 JK & {H JIr 15 45
P ¥ 2R SPSS 17. 0 Gi i1 511 Ab B, 19 ¢ A< (1]
El/‘] HSK;IQEX t *ﬁgﬁ,géﬂlﬂﬂﬁﬂﬁtbﬁ%ﬂl One—way
ANOVA
3 4
3.1 Suc-GTS-lip Ifil 2 ¥ i -Fisf [i] ph 2%

DI Pof 18] 5 R AR A, 43 31 L) Sal B TSN \GA
3 AL I B R PN AR A 2 o 24 B o 2k L
K2,

N R 25 ok B2 - [ 2R (s, =5)

Fig.2 Drug concentration-time curve in mouse plasma after tail vein injection of GTS-Lip and Suc-GTS-LIP (x+s,n=35)

3.2 ZRANEBH
A58 25 /I B [ B 10 01 24 96 FE AR 6 A
WinNonlin 5. 2 24 U0 1) 5 Pk T4 AL 25 502 5

., 5 GTS-lip #i L, Suc-GTS-lip ZH 1M1 3¢ H' Sal B 5
TSN ) AUC A BT F I, Suc-GTS-lip 4 I3 H GA #Y
AUC % GTS-lip 404 K lgssfm, W3 7,
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# 7 GTS-lip 55 Suc-GTS-lip 1ML SIS (xs5,n=5)
Table 7 Pharmacokinetic parameters of drugs in GTS-lip and Suc-GTS-lip (x+s,n=5)

N s s AUC,, AUC, ., MRT,, MRT,_,,
/h /ug-h-mL™’ /mg-h-mL™ /h /h
FHH R B GTS-lip 2.73x0.11 636. 06+27. 73 816. 14+56. 81 1.970. 09 3. 6620. 60
Suc-GTS-lip 3.39+1. 36 550.39+12. 34" 806. 53+53. 25 1. 85+0. 08% 5.010.91?
PIZE L, GTS-lip 0. 06+0. 02 1. 08+0. 72 1.12+0. 72 0. 05+0. 01 0. 06+0. 01
Suc-GTS-lip 0.05+0. 01 0. 65+0. 04" 0. 65+0. 04" 0.1320. 03" 0. 13x0. 03"
HERRR GTS-lip 0.21+0.01 43.64+3. 10 44.06+3.29 0.50+0. 10 0.5320. 12
Suc-GTS-lip 1. 00=0. 507 96.21%3. 75" 98.50+3. 70" 0.520.07 0. 58+0. 09

T S E s Bk LA Y P<0. 01, P<0. 05,

3.3 /WNRAL

R AN [ BsF (8] 000 2 o0 B Bl rf Sal
B TSN GA [k B, 4 il A W] Ik 25 19 25 ) 55 0% 43
i, 5 GTS-lip LA It , Suc-GTS-lip 4 () Sal B
TERFIE A 23 A6 B8 GTS-lip A i 3 84 n, 42 7R
Suc-GTS-lip ¥ Sal B {2 T I8 B (A 1Y N K AH
30 Ao P A o) A 552 0 240 L 48 B Sue-GTS-lip
ZH R TSN ZEAFRER 1 h SR B T GTS-lip
ZHAE 6 h AT BEAS I 2], Suc-GTS-lip H' (1) TSN I fig
I FET L2 1 2k 4 0 e b N 38000 R b AR g, O R
3~5,

A. GTS-lip; B. Suc-GTS-lip( & 4 5 [l) .

E 3 EEKES GTS-lip F Suc-GTS-lip 5 FHEHER B 16/
AR LU0 A (ks ,n=5)

Fig.3 Map of salvianolic acid B tissue distribution in mouse
tissue after tail vein injection of GTS-lip and Suc-GTS-lip (xs,
n=5)

5200

&l 4  RFEKES GTS-lip F1 Suc-GTS-lip J5 P+ 1T, 1E/)
FURIN AL 040 (x£5,n=5)
Fig. 4 Tanshinone Il , tissue distribution in mouse tissue after

tail vein injection of GTS-lip and Suc-GTS-lip(x+s,n=5)

3.4 Suc-GTS-lip 5 GTS-lip 7E /N LA P 4 T 41
R

DI HUR (Re) , f KR FE 22 L (Ce) Al
B ) 850% (Te ) VR AR R PEPEAN $8 45, X Suc-GTS-lip
ZHFN GTS-lip ZHrf 3 B0 254 i JHF A 1) M6 A 7 VP AY
Re = AUCSU(:-GTS-H])/ AUCG’I‘S-Iip , Ce = C,, sl;c-(;'rs-lip/
C GTS-lip » Te=AUCp,/AUC o

Suc-GTS-lip 20 iFEH Sal B Y AUC 5 €, 4%
S GTS-lip ZHAY 10. 21 4. 44 1%, WL 8.,

FR A RCRSE HE R, Sal B 7EJFIE A B
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K5 REHIKEST GTS-lip 5 Suc-GTS-lip J& H B K BR1E /)
FUANAZU A (x4, n=5)
Fig.5 Glycyrrhetinic acid distribution in mouse tissue after tail

vein injection of GTS-lip and Suc-GTS-lip(x+s, n=5)

# 8 Suc-GTS-lip Ml GTS-lip 78 HF A H AT BUR S i ok
WHEZ I (%25, n=5)
Table 8 Ratio of relative uptake of Suc-GTS-lip and GTS-lip to

maximum peak concentration in liver(x+s, n=5)

S FHEY R B FHEE, H KR
AUCqccrsnp  26.0324.66"  0.840.10" 24.54+2.27
AUC s, 2.55+0. 63 1.44£0.25 26.63x1. 15
Re 10. 21 0.58 0.92
Coaxsucctstp  22.40£3.157  1.97+0. 19? 18. 16+0. 95
C ooy T8 5.05+0.76 2.29+0.75 19. 400. 36
Ce 4.44 0. 86 0.93

. S BRI P<0. 01, P<0. 05,

SOy, A oA pE BB 1.35.1.95 4. 70 %, 1M
TSN F1 GA 3 H B 25 A4 NG HE ) 1k, WLE2 9

# 9  Suc-GTS-lip UM ZSHE MR (n=5)
Table 9  Organ targeting efficiency of Suc-GTS-LIP (n=5) %

Eivll JiF I i Jis ]
Tegyp  40.66 0 30. 10 20.73 8.54
Teqsy 3.06 27.81  43.67 0 25.46
Tegy 22.08 0 47.02 16.78 14.13

3.5 /DEUIGTRRE

/N EIKZS 25 10 min S5, AT DL 50 3 56 1f
WA A T4 B 7E 30 min PN 304 ) 16 50 25 B A
¥ 60 min 55t A OE Y BTSRRI, 4
BRI om BB B 55, MRS 2H 215 iR R W
Suc-GTS-lip BA — & AL m WK 6.7,

A. 10 min;B. 30 min;C. 60 min;D. 120 min;E. 240 min;F. 360 min( [&]
7R .

K16 DiR-Suc-GTS-lip Ik 4 245 58 RO fii

Fig. 6 Fluorescence distribution in vivo after tail vein injection

of DiR-Suc-GTS-lip

7 DiR-Suc-GTS-lip #4245 2OtA L o Aii
Fig.7  Fluorescent tissue distribution after tail vein injection of

DiR-Suc-GTS-lip

3.6 Suc-GTS-lip X} HSC A5 #0145
Suc-GTS-lip 2524 24 48 h J& , %} HSC 4 s ity 3%

FEAMHIAE 5 25 FUIR BRI XS HSC HE A ToI 4

HIVE L, T Suc-GTS-lip ZH%F HSC #3041 1 FH Fiti

2 BE ARG I T, o 24 h I 2B —E 1Y

AR, W 10,

3.7 Suc-GTS-lip %S HSC JHT-1EH

3.7.1 Suc-GTS-lip 55 HSC # T-IE A& 2= Wil

Suc-GTS-lip 2524 24 h J& , %t HSC AYIE ST,
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#2110 Suc-GTS-lip ¥ HSC AYHAFEMNHIMEH (x+s,n=6)
Table 10  Proliferation inhibition of HSC by Suc-GTS-lip(x+s,
n=6)

pon 21 b 10 ) 2R/ %
24 h 48 h
Suc-GTS-lipl 77.08+1.95 81.78+1.26
Suc-GTS-lip2 77.32+1. 67 83.041. 09
Suc-GTS-lip3 44.13+4.22 83.22+1.13
Suc-GTS-lip4 18.97+4. 67 40. 65+3.39
Suc-GTS-lip5 12.74+5.22 7.21£3.51
2 AR Bk 2.90+4. 43 4.52+5. 86
EEpLyi - -

Suc-GTS-lip A2 BEA A FR E 155 HSC 17, 2
B e B3 K, PR T SN A | 3R Bk AR Ak A
e R el R E TN T ey NN S I

3.7.2 Annexin V-FITC/PI ¥:ill 5 HSC %
Tt X200 A SRS I 200 8 1 5 SR ] L s P ) R 2 A
THT-F N 4.20% 1. 04% , 525 (AR BB AR EL, 5
o A% 3 IR Sue-GTS-lip YA RIFLE# S| T
W HSC HT-MER, 43318 75.23% +2.56% |
27.60%+0.95% .20. 77% +3.97% , W] LA F H K
R TR B, S A R T E
R, W 11 E 9,

K9  Annexin V-FITC/PI#ll5E HSC HT-HGEHER I (4s,n=3)

A X IBAL; B. Suc-GTS-lip #7158 41 ; C. Suc-GTS-lip ¥ 41 ;
D. Suc-GTS-lip {&FI = (9 [)

'8  Suc-GTS-lip 4524 24 h J& HSC HIIEZS (%200)

Fig. 8 Morphologies of HSCs after 24 h of Suc-GTS-lip injec-
tion( x200)

F 11 HSC AR T A BRI (24s,n=3)
Table 11 Flow cytometer analysis of apoptosis rates in HSC(x+
s,n=3) %
! TR
Suc-GTS-lip {7l 75.23+2.56
Suc-GTS-lip H5fll 27.60+0. 95
Suc-GTS-lip fIF & 20.77+3.97
23 %) B 4.20£1.04

Fig. 9 Flow cytometry analysis of Annexin V-FITC/PI for determining apoptosis rates of HSC (xxs,n=3)
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3.8 Suc-GTS-lip XF HSC JHT-iI5r FHLHIBISE

SE I B UK A1 RT-PCR 52 56 45 5 % %% Suc-

GTS-lip Xt HSC #h3& i 1 MMP-1, TIMP-1, TIMP-2

collagen-I#71 collagen-Il mRNA IR BIFE ] | BRI FEL VK

HXF AL * P<0.05, ** P<0.01, ™ P<0. 001,

gL g R HSC AM & MMP-1, TIMP-1, TIMP-2 |
collagen-1Fl1 collagen-II 1) mRNA 2% i Wi o] UL, o] FH
TIKEE R, Suc-GTS-lip & . 7 A5 520 23 5]
T HSC 24 h J5 ,RT-PCR K455 L 10,

K10 Suc-GTS-lip % HSC H MMP-1,TIMP-1,TIMP-2 collagen- I 1 collagen- Il F& 3K (520 (x+s ,n=3)
Fig. 10  Effects of Suc-GTS-lip on MMP-1 TIMP-1 TIMP-2  collagen- I and collagen-1Ill expressions in HSC (%+s,n=3)

4 g

251X 3) )12 R Suc-GTS-lip ZH 13 Sal B 5
TSN ) AUC %8 GTS-lip 4078 Fif T [, #2758 il GEE A
ALY Sal B 5 TSN & B 890 i 1fi 2% H
FRFRAY AUC #5 GTS-lip 414 Kigss i , H s R n]
B2 H H R AT AE M) (18-GA-Suc ) TE ML & P 77 4E 43
fife A H SRR A RN, SO TEARE Y R
HERBRATAEYHER T R H kiR T/ e
MBI G AR TS 2 TSN 5 Sal B ML, &7 i
JEAA Y Sal B A RGURAIT Ff i) £ 5 R - SOk A —
0 {HJE 18-GA-Suc F3H 4T (%) FHF I S 1) 4 | B 6%
B4R & Sal B 7EJFEH ) AUC; Suc-GTS-lip H1iY
RRVESPE 25 I AR BE AR B R A 1) JHF IO 08 1 | 00
SRR 25 A 3T i AR i S g J2 , B Dtk A
i Bt BV A3, 5 S0 7 25 R AR, R AR S 0 ik

FRIRT RO EL DR, DIR AN ) 9k P AR 341
360 min PITIRECRAFECR WS E5R B , At AT
FIRER I SR B BRI 25 TSN 5 GA AL
PERT, SEgerh & DiR YYkt b T AR PR R , i
il DiR O HRZH I o P 2R L B4R 80 A1 Dy i i 771
TEIEFN Y Suc-GTS-lip I & DiR AH[R] 199255
A BA R e, (Gl S E & B DR
VBN R AE /N BUAAR A 53 A1 175 0 A il U w2 D't 2 e
s R AT A5 4598, Sue-GTS-lip B A5 2l A8 25 ¥ 43
AR IR BT, T AR B 7R Suc-GTS-lip 78 FFlE
AR o3 e g T A A% A% AR HE — 2 Y e B
Pk
[ &% 30K ]
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