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# E. B8 HUIERE B (SIN-HCD %Kk Z05 L PEG Btk (SHPT) ML e lichsith, If5 HAth & ik
TR AE R SR NERIS A AL 7 g8 [SHPT AR¥ER A =1 3 MUK ML SHPT-A. SHPT-B.
SHPT-C, SHPT-A.SHPT-B 43 %] B [{15F PEG &4fif% /& (SHT-A. SHT-B), /it £ IHER 44 (DOC ) I GG Ak It 4£ 3% 44 (SHDT) 1.
PEG &4l iuflk (SHPL) Ffeifk (SHLS), XfHKiAR. TEAS. MRS 2 S AL MR AT RAE,  Horh ik DUE 2 TR )
Bk E, R HPLC 454 3O MIEEINE . KM Franz B IEO 8K 003 14 2 BB i Ik, 26 BN [ g pk 2 1Y
(SHPT. SHDT. SHLS Fll SIN-HCI 7K##) A SHPT Ab7J7 vh Al IGIEIL e NEIE L WEfi- 28 2 — B¢ (DSPE-PEG) 2000, Kk
WX YR BB . 85K SIN-HCL AL AN g A i URE IR 2 3638, SPIRRAE 93~118 nm, JoiREEI
%, HAEEIE 11%~40%. TR/ A SHPT-B>SHDT~SHPT-A>SHT-B>SHT-A~SHPL>SHLS>SHPT-C, #;
WIRARK R BEEE [J, pg/em>h)] K/NBUFA SHT-B (19.10+5.74) >SHPT-B (17.06+0.34) >SHDT (15.16+0.55) >
SHT-A (10.96+0.99) >SHPT-A (9.42+1.09) >SHLS (3.90+£0.67) >SHPT-C (3.51£0.37) >SIN-HCI /K (2.26+
0.94), SHT-B. SHPT-B. SHDT. SHLS. SHPT-C A SIN-HCI /K% 36 h [) RFEILF (Q.) 754 (89.79+6.67) Y%-
(84.01+6.77) %. (73.98+£10.55) %. (20.29+3.21) %. (15.45+3.04) % (10.33+2.91) %. 5 SHLS HI SIN-HCI /K%
WA (Te) (3.5~3.8h) ML, SHPT-A. SHPT-B K Hf W) F PEG & itk i A5 SHDT IR Ty (0.3~0.6 ).
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In vitro skin permeation of sinomenine hydrochloride PEGylated transfersomes
edge activated by volatile oils

WANG Juan, ZHENG Hang-sheng, WEI Yan, MI Wan-wan
College of Pharmacy, Zhejiang University of Traditional Chinese Medicine, Hangzhou 310053, China

Abstract: Objective To clarify the percutaneous absorption characteristics of sinomenine hydrochloride (SIN-HCI) PEGylated
transfersomes (SHPT) edge activated by volatile oils and to compare with others carriers. Methods Various formulations of
transfersomes [The representative formulations of SHPT contained different quantity of volatile oils including SHPT-A, SHPT-B, and
SHPT-C; non-PEGylated transfersomes (SHT-A and SHT-B) corresponded to SHPT-A and SHPT-B; SHDT was edge activated by
sodium deoxycholate], PEGylated liposomes (SHPL), and liposomes (SHLS) were prepared by ethanol injection method.
Characterization of vesicles was based on results from particle size, morphology, elasticity, and entrapment efficiency (EE) studies.
Elasticity was measured by constant pressure extrusion method and EE was measured by HPLC combined with centrifugation
ultrafiltration. The skin permeation test was carried out with a Franz diffusion cell fitted with excised rat skin. The effects of vesicle
types (SHPT, SHDT, SHLS, and SIN-HCI aqueous solution), DSPE-PEG 2000, and volatile oil in the SHPT on percutaneous
permeation of SIN-HCI were investigated. Results The SIN-HCI transfersomes and liposomes were mainly unilamellar vesicles with

roundish shape and average size of 93—118 nm, without gathering property. The entrapment efficiency was of 11%—40%. The
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elasticity order of vesicles was SHPT-B > SHDT ~ SHPT-A > SHT-B > SHT-A ~ SHPL > SHLS > SHPT-C. The steady-state drug
percutaneous permeation rate [J (ug-cm >-h™")] order of different vesicles was SHT-B (19.10 + 5.74) > SHPT-B (17.06 + 0.34) > SHDT
(15.16 + 0.55) > SHT-A (10.96 + 0.99) > SHPT-A (9.42 + 1.09) > SHLS (3.90 + 0.67) > SHPT-C (3.51 + 0.37) > SIN-HCI aqueous
solution (2.26 + 0.94). The cumulative permeated percentages [Q. 36 n] of SHT-B and SHPT-B were (89.79 £ 6.67)%, and (84.01 +
6.77)%, respectively. The O, 36 nyof SHDT, SHLS, SHPT-C and SIN-HCI aqueous solution were (73.98 £ 10.55)%, (20.29 £ 3.21)%,
(15.45 £ 3.04)%, and (10.33 + 2.91)%, respectively. The lag time of SHPT-A, SHPT-B, SHT-A, SHT-B, and SHDT (0.3—0.6 h) were
significantly reduced, compared to SHLS and SIN-HCI aqueous solution (3.5—3.8 h). Conclusion SHPT edge activated by

appropriate volatile oils has good elasticity and percutaneous absorption characteristics, which is better than that of liposomes and

transfersomes edge activated by sodium deoxycholate to different degrees.
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D (sinomenine, SIN) J& M CRMEY T
B Sinomenium acutum (Thunb.) Rehd. et Wils. 5%
BT Sinomenium scutum (Thunb.) Rehd. et Wils.
var. cinereum Rehd. et Wils. P HEH 1B W08 RAK
i 2 N R (sinomenine hydrochloride ,
SIN-HCD. SIN-HCI BA7HIR . ekl S,
B Il HLORRH S HER], PR T 097 X
B BREE T (theumatoid arthritis, RA) A0y
ot HET SIN-HCL F TR 97 R e
TR RA R TR v 7 5 7 S ) 55
SR, TR E A AR, P, &0
W J SIS IR AR A 2 B DB, R AR A 2, T
IR 5 22 . E A b Mg
DL KBRS AN R A Ak, %A G
Xt BORRGE, St Hik, DR R AR
T A S RE R GE TR IR)33 Bz 25 2 3R e R JL AR
s 2577 5.

fRifAR (transfersomes, TFs) 1 K—FHEik K
MRS, el HIHRR &5 2R LA ERSRAE R 1
TEHERIWE AL s AL ], AAMEX 1 2 B R AT
(AT, AT LLZE3E b [ N i FLIE ™ A g
Ceve AL IE R K IR 2B B0, AL R a] 28 Je JR i)
JKPERIE Chydrophilic pathways) %53 2 JiP', &
AT I A AT A I S A4 1) g B 001 TR IR R
o, AN AT 5K B RK PR, A e ik 2 pA 2ty
23 R DRk, P2 T LR AR
HAARIL SIS . PEG B A] A8 A4 B AT LT
(IR MAPE SRk P, B FAN SR 23044 2 328 Bz IRk
PEIIE, AN, IS RS FEARIROIR A B2 3R GE )R
SAEEI,  SEACTLMLVEABFAIN 1], IFEEX RA SE
TR I E A7 S T 5 A R AL RT 7 A iR 3208 v
B ” (enhanced permeability and retention, EPR) %X
WU, T SRR 3 2 . AR T TR

MIASIEA) PEG &1kt LLSE IR 25 ) 28 B %
B RA ST WY ML R ) it o ASTRUE 4 HT 3
W SRR GG Frigii AT A IS
XL AR TR FNZ B BB R P RE I, R AT 0 -
FregmE (10 1) RGP 8 SGEAE G AR Ty
TIZMER Nk R I BB B Pl o AR SEE K SIN-
HCL fil %kl Uirgi-friE (1 D RG]
A SGIEA PEG &ML 44, X AP Ui T R
fiE, JE I B R R B3 S P S A i A T A A
A TR I AL R IE -2 & . (DSPE-PEG)
2000 X} SIN-HC1 £ JiBiE 52 m, F-5 AR R Al
(DOC) & fes . NIRRT SIN-HCI 7K
FOT EE, WU SRR A SIN-HC 7 1% 38 A4 i
FIIAL 7 BT R LA o

1 {XE5HH

LC-2130 =AY LC-2030 254 Ml
P REREAAEFA A ; Nano-ZS90 Fift
HTAL, FEE Malvern A ] 85-2 HUR EIR#L 11
s, BT RENERA AR RN 2 ik %)
J5, 0.1 0.05 um, H:[¥ Whatman 24 #]; pHS-3C pH
ih, RS RREAAER A B AR s BXS1 e g
B, HARBEMERTAE; HOMOEX-25 ik MiHr
s R ARERA AL R A R A R s BS124S ML
KV, FEEGEZRIIAT; 5804R A URE L, 18
Eppendorf /A ]; Microcon 25/0o e, i AH
X4 i 10 000, 3 [ Millipore A 7]

EERTE HE, (SIN-HCD, ki it B30k 98%,
fit'5 Bsy090415, Py kAR IRAR; 1
[l B (CH, 54, b5 B01221). & # II g (Egg
PC, EPC, PL-100M, VIS4, ElEmMEARGW o 75
$>80%, #it5 EK10081). DSPE-PEG 2000 (74}
9%, fit'5 B20204), g LR 2RI IR A A
Y E (VE), b5 082K1382, Sigma A#]; it
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FUHEREN (DOC), #t5 F20091228, [ 24411k
WAERAT; HEE RES$=98.3%, #its
140825)  Fri5 i (i1 73 40 =97.5%, #it*5 141006),
H TR ER AR AR HEE, ik,
% [E Honeywell A #]; HPLC HKAMZEAK; Hp
IR A o4l

TEES SD KR (2004200 g, MEYE, HEHIL
R 25 K 2E NSRS bR, B ARIES SCXK
(U 2012-0002. FTA )5 B L = 2y
KRR 48 AT
2 AEEER
2.1 SIN-HCI & B AFAAE BRIARYHI &

AR ALY I 1A B0 SIN-HC %
RMIASIEAR) PEG B Mifki#ik (SHPT) kbJr
T AT THARIEST,  HxREaRae g5 5o Ik T B
ST B D BRI A 2 2 ML AL 77 (SHPT-
A. SHPT-B) ", A5z kBl SHPT-A. SHPT-B &
FAN ARG T (SHPT-C) BT R IKiBE
FEMEHEE, eAh, @A SHPT &by 38 T AH M.
) PEG &Hifkifiik (SHT-A. SHT-B). i jlg
Jiifk (SHLS). PEG fbfigiif& (SHPL) #1 DOC X1
ZmA LISk (SHDT), LME FEu . bik
BRI 1, A T EZW R 4> Bk SRS
b TTEREAS (VEL EPC. CH. DSPE-PEG 2000,
FERMD, WT 2mL EKLEH, AN Bt
J7 ) SIN-HCL ¥ T 23 mL BER 2250 (PBS)
[pH 7.0, FIXFEFIRIER 0.1, HIXTE FIREN 1
Jst ) PBS 229 A 0.067 mol/L MR — U481
W5ik-0.067 mol/L WA BRI (41.3 : 58.7) 1)
TR ], 137KAH, SRIGTERL P bE 54 NS AR
R (2 mL R3S RED S 28 EA 2 25 C

F1 FRELFHHESBARFAERE

Table1 Various formulations of transfersomes and liposomes

VE/ EPC/ CH/ DSPE-PEG #% & i/ DOC/ SIN-HCV/
mg mg mg 2000/mg mg mg mg

SHPT-A 5 300 50 18 20 — 100
SHPT-B 5 300 50 17 28 — 100
SHT-A 5 300 50 — 20 — 100
SHT-B 5 300 50 — 28 — 100
SHDT 5 300 50 — — 60 100
SHPL 5 300 50 18 — — 100
SHLS 5 300 50 — — — 100
SHPT-C 5 300 50 18 38 — 100

A, FEASEEE, 4RELiEE 5 min, =T
FE 2 h, BT mE RS AT, KRS O 0.1
um 55 0.05 pm B FR IR 428 T A L CHe b 7 43 )
3 0.45. 0.8 MPa), K175 SIN-HCI 1% i /A FI I it 4
FEdhe AbJ7 v Bt R R A B -Fr e (12 D
BA

2.2 SIN-HCI £k FARg BRI b I R B RAE
221 BRUESMEE 73l SHPT-A 5 SHLS,
FRREIE A4, WD S T N BT, 211
FESBUTH E4E 25, ] 2% FR AU B e 3
min, HCHAT, FHIEACRIUL 2 42, K M I
s FE TR, JART, EEN TR
Bi (TEM) FUEIFHEHIR T, 457K 1. 4558
F W, SIN-HCI {414 SHPT-A (|4 1-A) Ffig ik
SHLS (K 1-B) ¥V AR B () 2300 32,
REMZ

T X . »
1 SIN-HCI {%i%{K SHPT-A (A) FABSMR{A SHLS (B) H4
TEM

Fig. 1 TEM photographs of SHPT-A TFs (A) and SHLS
liposomes (B) of SIN-HC1

222 VEIDE  ASEES SR FE E Hs 4 o)
SIN-HCI A% 3 AR IR AR I s e A sz e, -
PPN . B “2.17 TR REHE AL AR T
TR, BT BB, 76 045 MPa
FURE FH R 0.1 pm SRR B A2 Uz B, 10
3% 5 min WIFFHARRR, R HPRIAR AT A0 E 2o 5
Ja AR R B PR kLA, 4% CLN AT TR
0 Celasticity index, BD), LLnBEIfdE KN,

EI=FX (r/r,)*
ry ARAL AR ER FUAST tH G ki (Brkife): r, AR
RORRERAC L o 2 B R FLA% s FAREE 5 min A& AR o4
TR B AR

FEAFEMCPATIGE 3 IR, W25 R WK 20 52
Y 5K SPSS 17.0 AT AL EE, 24133
PR LR FH LR 2507 2200 A, PRAL TR S0 8 L R
H e ia%, Gt eai WL 2.
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F2 RBIFIBERIAFEENESER (X ts,n=3)
Table 2

liposomes (X £s, n = 3)

Elasticity measurement of transfersomes and

il ry/nm (r/ry)’ F/mL EI
SHPT-A 186.52+3.82 3.4840.14 8.00£0.50 27.80+0.96""4*
SHPT-B 204.62+2.43 4.1840.10 9.800.20 41.05+1.817
SHT-A 192.83+4.07 3.7240.16 2.93+0.95 10.8843.33
SHT-B  220.79+4.16 4.8820.18 3.03£0.25 14.81+1.60"
SHPL  194.71+0.34 3.8040.03 2.73+0.32 10.36+1.21°"
SHLS  203.87+6.13 416025 2.03+0.06 8.45+0.35"
SHDT 169.06+1.92 2.8640.06 9.97+0.06 28.5940.65"

SHPT-C 214.60+4.17 4.6140.18 1.53+0.37 6.05+1.05"
5 SHPT-B Lt “P<<0.01; 55 SHLS Ee#%: ““P<<0.01; 5 SHT-A
[h#: *4P<0.01; 5 SHT-B Lb#: *P<0.01
P < 0.01 vs SHPT-B; ““P < 0.01 vs SHLS; 4P < 0.01 vs SHT-A;
#p <0.01 vs SHT-B

F Rl r, 52 58m0 B1 /MK 2 A EZH R g 1R
B, {EF Jj1i, SIN-HCI A& ARHR A KNI
4 SHDT >SHPT-B > SHPT-A > SHT-B~SHT-A >
SHPL>SHLS>SHPT-C. 7E r, J5Ifil, SIN-HCI f£i%
YRR AR/ % SHT-B>SHPT-C >SHPT-B~
SHLS>SHPL>SHT-A>SHPT-A>SHDT. %%
&2 NEMIE, SIN-HCI A& AR A R
PEK/NIFF & SHPT-B>SHDT~SHPT-A>SHT-B >
SHT-A~=SHPL>SHLS>SHPT-C.
223 PHRIfRY Zeta HUAZINE  HL “2.17 WiF
(1) SIN-HCI {4415 JIg WA R 5 (SHPL FR4M), H
4l KRR AT 2 15 50, DURLAR A BT S0 5 2L P38 ki 4%
L HHEs (PDD Mt Zeta WA, S5 3. 45
R, SIN-HCI A% 36 440 JIig o 44 (1) ~F- 35 Wi A2 7
93~118 nm, HAMi7; 5 SHDT #Htk, SHLS
RN R I S35 A ) A S AR AT O IR KA RS /)N

1] Zeta HLA Z0 X061 {H o
224 HEERNME  ASZK-RH HPLC 4546 208
PETE I E A0, 5 RS

(1) SIN 32 558 I 4 15 7 724 B0k
A Xtimate Cig #1:(250 mm X 4.6 mm, 5 pm);
WA R - /K- % (55145 00.225); R
WM 1 mL/min; AEELA 30 °Cs AR h 265
nm; PUE R IR E RS 10 uLo UG R (4, mV-s)
MR, SIN JUERE (C, pg/mL) MREALKR,
HEATGAE B, 135 HT5 7 4=10 929 C—2 254.5,
r=0.999 9, F£H] SIN 7£ 10.16~81.28 pg/mL Jii &
WP B e TR AR 52 R A (R 1 G 2R o M 7 1 IR RS %5

B MERREE . AR E M S R AR UFAT S
g‘*[m]o

(2) fdFMEdrE: B “2.1”7 iR SIN-HCI
B AR EIG AR RE S (SHPL KR4, #24), BU/baE
HHAT 2 BB EE, Bl AN 2945 5 RS
WA 200 pL, EHTEIEEOEN, HTARELL
XA 13 000X g, RS 4 C), WEEAEEAL
KAH, R A 10 mL s, LR E S, $85;
TIK RN 200 pL AR AR B FUARE a BT 10 mL
s, M ERREEREL, R, REHmSAHE
ERBZIE . WG “2.2.4 (17 TR 7R E It
AN R S 29 & . 4% R SIN-
HCI A& b A FN g A IR 3 26

(L EFEE = (W— W)/ W
Ws AR LB ORGP SIN-HCL R (ug), Wea HAMKA
o SIN-HCI [ i & (pg)

GER K 3. gEHRW], SIN-HCI fLh A Rg
R RAE 11%~40%; 5 SHDT AL, SHLS
RN R G0 A [P A S A 1) B 2R LA

x3 FEBEAFEREHREINER (Xts,n=3)
Table 3 Quality assessment of transfersomes and liposomes
(X *s,n=3)

75 Kiff/am PDI Zeta HA/mV  ER/%
SHPT-A  99.24+2.31 0.06740.004 -15.90+0.52 16.75+2.55
SHPT-B 103.20+1.56 0.090+0.029 -8.35+0.40 20.12+2.16
SHT-A  104.10+3.04 0.09340.024 -11.13£0.29 24.52+0.23
SHT-B  109.07+2.54 0.14240.025 -12.20+0.62 11.53+2.31
SHDT  93.68+0.51 0.0760.017 -32.40+£0.35 39.14+1.97
SHLS ~ 99.37+0.93 0.078+0.014 -14.33+£0.21 13.07+3.88
SHPT-C 116.004+1.85 0.1254+0.018 -8.60£1.03 20.37+1.75

23 BIRKRRESERFMEEE

2301 EARERAHEIS L SD KR, SUHER Ak
HEJE [ 5 AR L, BB A 75 SR 25 RO B g
CEN RSy SR Ul AN 541954 S NIV N 52
NRWTALR, B IR B A R e e, AR
IKERYETA PP L 2 Rk o) Ja B AR i,
BHT=70 CUKAEHRm, %W

232 EEREPGEIES KA Franz 3% 52
SIN-HCI &84 K& Jig i 1) B AR BB i . S
B SERE BDAE 30 MR, BTIS @K/ (AR
FERRTER N 0.785 em®, [l 5E T4t RBzcih 2.
(], AR S T e faiits, RN MO [0.9%/E 7
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K-l 400 AW, H O T
RO 5 Rk A =58 e, ot /KA Ui
FEFEHIE (32.040.5) °C, th YL SIBEFE A 400
t/min, “Fff 30 min J&5, FEHCGHTEGR, 2H
SHPT-A. SHPT-B 55 SHPT-C, L#f 180 pL (%524
HAH 450 pg), Al FREEECY 0h, 0.5, 1. 2.
4, 6. 8. 10, 12, 24. 36 h A S HUEE 200 L,
I BRI AR FR B O . 4% “2.2.47 TR
SIN & F I & R 1% 25 A1 3 SR S, A SIN 1)
TR, ARNKRUEHIZE, BOASAHM. SIN (¥))5 ik 5E
Szl SHT-A. SHT-B. SHDT. SHLS #1 SIN-HCI
K [HUE 5 SIN-HCI % T- PBS 22013 (pH7.0,
FEGTBS PR EE A 0.1), RIS 290k 2.5 mg/mL
1) SIN-HCI /K¥#3 1 Z Ll
233 ZWEREL R (Q) WIHE K O,-t
e AR IR] S O, 35 R S

0,=(C,+ Zi C;X0.2)/0.785

i=1

0.785 i 2P HUMAN (em?), 5 AEMbAR (mL), 0.2
HERAAR (mL), C, K5 n ANIURE SO 2540 T vk
(pg/mL), C; k3 n ANYURE £ IR T) 0 0 5 ok
(pug/mL)

PLEEURE R O, AP ARKR, I TH] £ A RRARKR,
2 HIARAETTI Ot ek, S5RIE 2. AFLLTT
36 h 11 O, (036) WF 4.
234 AYEBIELER (QD KT L Ot LI
gxihl AR TR A Qe 4% HR

0.=0/W
O M H i NFE 25 BRUE B, W o ERRARUR

ZiE

DL IORE 511 Qe AR, BFI0] ¢ AR AR FR
IR T ) Qe-t Mk, SR 3. AT
36 h 1) Q. (Qe3e) WLF 4.

ik 2. 3 ATLUEH, SIN-HCI &A1) Q-
A Ot IhZEAE 0.5~24 h NI S0 R A2 vk
KFZ, {£24~36 h BN, &4bT7H Q, M1 O HA
L EPPRRES
235 RSLLBIERE (D KINH (T HiE
HOX Ot METIARBIER (HZM) T4
PRI, B ELRmRER Y J [pg/(em™h) ], HZk
EREAARRAT pi X N PRI T R A ThagChD, 45 S ML 4.
S H R K SPSS 17.0 AT AR EE, £ 411
PN LEACR FH LR 28 07 2200 A, PRAL RIS £ Ll s
KH ¢ 805, Gt RINAE 40 SRR, K&
1 Qo Oezo M J IR/NIF—3, )24 SHT-B>
SHDT>SHLS >SIN-HCI 7K# > Tiag (11K /NITUF ]

450 .
= ==SHT-B

—4—SHPT-B

=—=SHDT
350 =O=SHT-A
—@—SHPT-A
—&—SHLS
==SIN-HCI /KW
=/w=SHPT-C

150

0 8 16 24 3

2 FRLFE Q. itk (n=4)

Fig.2 Curve of Q,-f from different formulations (n = 4)

x4 FRLFHGYHBEARRKESESH (XL£s,n=4)
Table 4 Penetration parameters of drug from different formulations (X £s, n = 4)
iy} Os/(ngrem %) Oese/% Jl(ugrem > Tig/h
SHPT-A 190.67+17.10" 42,16+ 378" 9.424+1.09 0.58+0.60"
SHPT-B 378.06 £30.46 84.01% 6.77 17.06+0.34 0.43+0.17
SHT-A 208.50+21.50" 46.33+ 6.69" 10.96+£0.99" 0.57+£0.14"
SHT-B 405.46+30.13 89.79+ 6.67 19.10+5.74 0.34+0.50
SHDT 317.86+45.32" 73.98+10.55" 15.16+£0.55" 0.52+£0.02"
SHLS 91.28+17.52" 2029+ 3217 3.90+£0.67" 3.63£0.96"
SIN-HCI /K% 46.50+13.08" 1033+ 2917 2.26+0.94" 3.73+£0.88"
SHPT-C 71.73+12.02" 1545+ 3.04” 3.51+£0.37" 2.28+0.66"

5 SHPT-B te#g: “P<<0.01
P <0.01 vs SHPT-B
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100
—=SHT-B
| =—4=SHPT-B
—&—=SHDT
80 =O=SHT-A
=@—SHPT-A
| =&—SHLS
60— SIN-HCI AK#
—/v=SHPT-C

0%

40-|

20

0 g8 16 24 0»
th
3 FELFHAYERELTE n=4)

Fig. 3 In vitro cumulative permeated drug rate from

different formulations (n = 4)

H2Z MR, Hr, SHT-B 1) JIEBK, T Ik
H Qw36 2174 SHDTSHLS F1 SIN-HCI /K # 1) 1.2+
42, 84 1%, ERHAGL ¥R Y (P<0.01).
SIN-HCI 7KK Q36 Qese A J XL 4 SHLS )
Fo, Tae A, W EIRBE R R ZE: SXT
PEG &1 J5 SIN-HCI ALIHAK 1] Ocse 1 J AIAI,
SHT-B #J}y SHPT-B ] 1.1 %, SHT-A #]}j SHPT-A
(¥ 1.2 £%, PEG &1 5 SIN-HCI A& %K) Ty 4
1, 3R PEG B Jo A s A I B RIS B R 1 2
BN A8 SHPT A5, 3 Osen Qess £ J IR /NI
P55 SHPT-B>SHPT-A>SHPT-C, T, (K /NI
P52 AR . ¥ R O BEIIE 1 9.3%
(SHPT-B) WHL#AAN J KB K, T i, 1L
Oess 7794 SHPT-A F1 SHPT-C f#) 2.0, 5.6 {5, 7%
s HEAGH R (P<0.0D).
3 iTie

ASEE DL SIN-HCL AR 254, R H] SR N
4% T ANF AT () SIN-HC AL SR ARG FidA, Bt
A AL B R FIIG TR A 3%, RIARIE B, 43
3.1 SIN-HCI f£iE R FnBE BRI A5 14

N3 AR TR AT WP, B s IR S TGS
RAFANALTE o« 1G5 A6 I BRI >4 956X
TN, BRARBERE (R« WIPEBON. 7, 7 A ] 4
(1 SRR IR 72 e Aa ek, MTH v g Ty
TIRREAPETY, f “2.2.27 TR RS R T S0,
Wt SHPT Ifi 75, Hafirk K A SHPT-B>SHPT-A>
SHPT-C, &3 1 477 %¥s, 3 4~ SHPT AbJ5

PR A R 2 S A FE AR Ay W e e AR —
i, WA T SHPT F#E A b 3% 5 i
(P<0.01), 49 ke HI AL B 1) 9.3% (SHPT-
B) RIS R i O, IR o s
Ah, A5 R A LI UESE R MO g ST X1 2 ()30 2
TEAER . W& 75 PEG 2411 %, SHPL>SHLS.
SHPT-B>SHT-B. SHPT-A>SHT-A, 45K 53
MR (P<0.01), W] PEG 1&1in] LA & 42 = g
TR B I il S im Ao AL S AR TR 3 o AN [ T 2
&M=, SHPT-B>SHDT>SHT-B>SHLS, 7] LLE
R AT PR IIN T AASE T 04 e i v 4 2 3, 3X
A BE S5 R I ST AT U, T & ik
GInIIfE B RS PEG &4 G JLapthit— 0 2%
Hn, Ay e A I ) 5 B AEUTE R Bk 2
TGRSR, IXTREEY PEG 4 nT LAKE N
IR R

i EL PJAATA, v, AR, EL BN
WT FRlr, 24K, “2.2.27 TR SIN-HCI £
PRR TR st 25 S R, — 5T, Bt F i,
£ PEG f& i i) % s A& FUIE i & f,  SHPT-B >
SHT-B. SHPT-A>SHT-A. SHPL>SHLS, PEG [f]
IONALAL BARFIG AR F R, 1 ry 98,
AL F o ETSG N E 20k, X ] BEs2 T PEG
AIAESBEM O TR A E, S8 HL ik, 3L
W5 I [ e FLAR /L € SHPT (1) 3 ANkJr,
SHPT-B>SHPT-A>SHPT-C, 1] LA H ¥4 & i
P FAANFIRERE RS20, 244 R il FH 8k ol I e )
9.3% (SHPT-B), f&IfARN F &K, X EL RN v1
HRIRI B8k, L SHPT-B 55 SHT-B. SHPL ) F
KN, ] LAHEMIZERS N F_F4% A h 5 PEG IO AT
PRI . 7, Bt o S, E PEG &
T R AT AR AT it , SHT-B > SHPT-B
SHT-A>SHPT-A. SHLS>SHPL, ®] W, PEG 1&1fi
Je WAL B ARRUR UK vy 980N, A8 7 X EX 38017
TR B PR, X R DR PEG 184 5 (1 BE3E 2 )R
OyREE, KM AR, AR, L
HRW B ERE . EAFEAT, SHT-B>
SHPT-B~SHLS>SHDT, 5 & il ff In A\ A Hg 44 1)
r WK, A5 R I SR AR BB AR T 7, W K
T DOC i IAE AR, IX AT r, 0 EX IF)
FE TR, [N il g ER R 1)
fRIE R A SRR B RE ). X AT e S 1A E
NG K S i (HLB) . —f, %
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LA HLB R, SRR MR,
T A BRI B H HLB 80T /0TI
SFUIRRHN, RN B A B AT, T LA
o TR MRS, AT I 7 (1 i, (%8

TR AR K
3.2 SIN-HCI 53K 5 HEERIKEIREKEE
5

321 AFEEMARBERE T RS AR
1 R RSB R, LA SHPT-B BAT R A4FIF %
JRIBIERFE . 25636 1 AT i AR 2 R
G, N SHPT-B RUFIBERERES LA T
FEEK: 5, £t L, 5 SHDT MLk, W
(1) F AT, 1 SHPT-B B 5 K1 ry, HATESRIT
WILRET), 8 SHPT-B HiBiEFEEAL T SHDT; 5
SHLS #HEE, SHPT-B AT 5 5K/ F, B W
HH ok AT, {HSE SHLS & SLRIEpr s, iy
SHPT-B j& HILARTEE TS, A RT3 5
R, # SHPT-B M@ R LT SHLS. 3
=, {ESGEAR ., 5 SHDT #HLk, SHPT-B &
DA R A TN GG, WIR RSy R s -Fris
MORAY) et i s S R IOK A J), A AR
EEEY) T, 0 R oK I E LR, B
i JER o Bt (R BEL g, 4045z a8t A 20 485 5 24500 2 38 2 Ik
Tk 25 IE 222 SHLS 1 J At i 44
WK, T IMHNZER, H Qg6 X214 SHPT-B
() 1/4, "WLAEH SHLS KIS EREH B2 T
SIN-HCI &3 k. 3X AT et 08 oA 3= 20 i e
P2 I 5 RS IR e B WL et 2 28 1 5381

3.2.2 DSPE-PEG 2000 Xf& i Ai5iE R L) 2 m
HH “2.3.57 TN B A4 R JRiBa% 45 R ) S0 PEG BT
JE AL IR S B B R AR RN E R . XAl RS
LR 2 Jrififok: —J70, tHi& 2 F SHPT-B 5
SHPT-A (15l 2 #dfs vl %1, &5 SHPT-B. SHPT-A
FHLL, SHT-B F1 SHT-A [¥) F B/, 1 r B8R, #E
M AT RE B Tk SHPT-B 8¢ SHPT-A FH5i A fig
71, Zya it b B SN ) B A LE SEIR 2 i &2
FeAltr, W B SHPT-B Y, SHPT-A Rylf(1)35i%
Fetke —Jrm, NEF¥ELY; PEG .8, PEG #f
fiy 22 1) o7 BEL P42 55 T A% 38 A ek I Pk 3 0 1 g
71, MW T PEG B ML 14 PR BB FE I o

323 5 A H & AE B AR 9B OB R 1 52 T
SHPT [k IKiBiE S ih 45 R BoR, Aik i s
RMAGEAE] PEG Bt R A R4 K

BIBFE . 4403 2 vh SHPT o I o2 B vl %0,
F AL ELSE N F 2008k ¥, 5 SHPT-A F1 SHPT-C
FItt, SHPT-B [¥) F X} EI 8 infstikik 2 &0k, H
HBKM ry PRAEIL A 8B IERE )y, XAl
SHPT-B G5l &K Vil iE 57 0% fe bk, 30 R
UF(PRBIE R o 0 245 A o IR 1Y) 6.7%
(SHPT-A) LA Os6n Oeson AT IR, Tiag
WA K, DA S IAN R ZE B BRI . TEHE K
W E IR RN 12.7% (SHPT-C) WAL iH A
Os6n Qezon J WI/NT SHLS, T R, Bi%E
FEfkfsZe o A6 3R 2 ISR s A 3 11 it
PR A, HEMIX AR 53 F o/ B r i KRBT
FS oA Tk K T A B A 7 R IR AR T A O
324 CEPRN W& THBIERER R AR
HIFSC % (1) SIN-HCI A% 2 A4 F R A1 0 45 28 LA
EAEEIAE 0K 0, Al Q. IXFTRES H: “df 1%k
R A, RER L d AR s A BIE AR (Y “ i
27 2T 5 G o 5 BB T BRIt N R R
2 4100,
3.3 BLTENFIRIERE

L b 2= 2RI gadm AR b, #E 50mh—
AVERUE, RIS TE R PR e %
WS R AR AR A SR A . ARSESR A E H
W3R R IR-Fr IR & ) AR RIS 7
Y N ZEA IS PEG Btk sk, 493 7
HA BRIk 7 2@ ek R) SIN-HCI PEG &
Wit IR . TGS R T B KT Jm i 4L 20 24 (1 1%
BRI TE B B35 A AR A A s AR A3 s A 1 Y
MR — @ M %= .
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