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Abstract: Objective To construct galactose-modified pH-sensitive artesunate nanovesicles (Gal-Art-NVs) and investigate their in
vivo tissue distribution and anti-tumor efficacy. Methods Gal-Art-NVs were prepared by the ethanol injection method. The
formulation process was optimized based on the encapsulation efficiency, drug loading, and particle size through single-factor
experiments combined with the Box-Behnken response surface method, and then freeze-dried. The microscopic morphology of Gal-
Art-NVs was observed by transmission electron microscopy, and their drug release behavior in phosphate buffer solutions at pH 5.0,
5.5, 6.5, and 7.4 was investigated by in vitro dialysis. A rat model of liver cancer was established, and tail intravenous administration

was used to determine the drug concentration in various tissues at different time points for artesunate injection and Gal-Art-NVs, and
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the relative uptake rate (RUE) and peak concentration ratio (Ce) were calculated to evaluate the in vivo targeting of the drug delivery
system. Meanwhile, the tumor inhibition rate was calculated to evaluate the in vivo anti-tumor effect of Gal-Art-NVs. Results The
optimal formulation of Gal-Art-NVs was as follows: Artesunate concentration of 0.98 mg-mL"!, the ratio of sorbitan monooleate 80 to
cholesterol succinate was 1.93 : 1.00, the ratio of the carrier to artesunate was 20.77 : 1.00, and the amount of galactose stearate was
8% of the total carrier mass. After optimization, the average encapsulation efficiency of Gal-Art-NVs was (85.68 + 1.07)%, the drug
loading was (3.91 + 0.14)%, the particle size was (183.76 + 7.60) nm, and the { potential was (—26.79 £ 1.04) mV, presenting an
elliptical vesicular shape. The nanovesicles significantly increased the drug release rate and cumulative release rate of artesunate in
phosphate buffer solutions at pH 5.0 and 5.5, demonstrating obvious pH sensitivity. Compared with artesunate injection, the RUE and
Ce of Gal-Art-NVs in tumor tissues increased by 3.02 times and 1.95 times, respectively. Compared with the model group, Gal-Art-
NVs significantly inhibited tumor growth in nude mice bearing tumors, with an inhibition rate of 64.21% in the Gal-Art-NVs group

(30 mg-kg!). Conclusion Gal-Art-NVs have pH sensitivity and can increase the accumulation of artesunate in tumor sites, thereby

effectively enhancing its anti-tumor efficacy.

Key words: artesunate; nanovesicles; pH-sensitive; tissue distribution; antitumor
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Fig.1 HPLC chromatograms of Gal-Art-NVs sample (A),
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Table 1 Investigation of Art concentration ( X +s, n=3)

ACREERE ey mzimioe Rudhm
(mg mL 1)
0.6 83.28+1.37 3.77+0.05 256.55+4.00
0.8 84444130 3.81+0.07 229.76+7.48
1.0 82.42+198 3.77+0.06 183.39+5.79
1.2 7845+1.24 357+0.09 171.89+7.31
1.4 74.13+1.48 3.34+0.07 171.81+7.65
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&L
1.0:10 7297+152 3.394+0.08 242.70+3.95
15:10 78.26+0.68 3.74+0.08 219.36+7.71
20:10 84.28+1.25 3.98+0.07 188.97+6.72
25:10 77.61+0.87 3.62+0.08 201.51+12.98
30:10 73.38+0.82 3.34+0.05 215.64+9.50
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Table 3 Investigation of vesicles material to Art ratio

(Xzxs, n=3)

EMGAT e mzsEme fdm
A
10:1 64.26+1.23 6.17+0.04 255.66+6.15
15:1 78.15+1.64 474+0.08 230.16+6.71
20:1 84.36+0.98 4,00+0.08 187.75+11.18
25:1 82.88+1.09 3.16+0.06 176.86+6.44
30:1 86.31+0.73 2.81+0.04 172.65+8.00
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Table 4 Investigation of Gal amounts in total vesicles

material percentage ( X s, n=3)

Gl *iifg e BZE%  Rfhm
4 85.58+0.60 401+0.09 188.31+5.23
6 82.811+0.95 3.95+0.06 182.28+452
8 83.641+043 3.95+0.15 186.35+5.91
10 77.79+1.06 3.80+0.06 210914581
12 71.95+0.64 3.63+0.08 227111826
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RSM #A4T 3 2= 3 K1, it 17 Rsess, witJs
RREERNIES.

. Design Expert V10.0 #f4, %3 5+ 17 A
LR HATING, BIE TRy Y=84.54—0.94
Xi—1.07 Xo+1.32 X3—0.42 X1.X:—0.78 X,.X;—0.18
XoXs—4.80 X12—3.56 X2—4.70 X32, RiE RH R*=
0.9778, KIERH R.i?=0.9493, HHIIKT 0.9,
RTINS R (5 B . T EDTILER 6, H
R P<<0.000 1, K BIEET BB HoAT AR 2
PR KIN P=0.807 4, KPFTIMHEELEE
PER L (P>0.05), XTHNE: Remih. k%

&5 BBD-RSM EHEKF, LHHFRRITEER
Table 5 Factor levels, design and results of BBD-RSM

5 Xd(mgmL?) X2 X3 Y% | 5% Xu/(mg mL™) X2 X3 Y%
1 0.8(-1) 2.0 1 1.0(0) 15 : 1(-1) 7417 10 1.0 25:10 15:1 7430
2 1.0(0) 2.5:1.0(1) 25:1(1) 76.83 11 1.0 20:1.0 20:1 8353
3 1.2(1) 20:10 15:1 7352 12 0.8 15:1.0 20:1 7797
4 1.2 20:10 25:1 74.36 13 1.0 15:1.0 25:1 7862
5 1.0 2.0:10 20 : 1(0) 84.19 14 1.0 20:1.0 20:1 8587
6 0.8 2.0 : 10. 25:1 78.14 15 1.0 20:1.0 20:1 8341
7 0.8 2.5: 10. 20:1 75.94 16 1.2 25:10 20:1 7356
8 1.2 1.5 :1.0(-1) 20:1 77.26 17 1.0 15:1.0 15:1 7538
9 1.0 20:10 20:1 85.71

#6 EARBFENRESR
Table 6 Results of variance analysis of regression model

KIE  FM BABE B4 FHA P1H KR SFM AWME ¥ FME P 1A

Y 304.76 9 33.86 3426  <<0.0001 | Xi2 96.90 1 9690 9803 <0.0001

X1 7.07 1 707 715 0.0318 | X2? 53.43 1 5343 54.05 0.000 2

X2 9.25 1 925 9.35 0.0184 | Xs? 92.91 1 9291 9398 <0.0001

X3 13.99 1 1399 14.16 0.0071 | %% 6.92 7 0.99

X1X2 0.70 1 070 071 0.428 7 | AT 1.36 3 045 033 0.807 4

X1X3 2.45 1 245 248 0.1595 | #lifmz 5.56 4 139

X2X3 0.13 1 013 0.3 0.7316 | % 311.68 16
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Fig.2 Effect of various factors on encapsulation efficiency
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El3 Gal-Art-NVs B9fif2 (A) K CE{I (B)
Fig. 3 Particle size distribution (A) and { potential (B) of
Gal-Art-NVs

2.6 TEM Y%
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5], I L% IAN gL, B 45 CEZ TR
AT T, RHAmRER, 80.0kV I %,
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&4 Gal-Art-NVs # TEM [&]
Fig. 4 TEM images of Gal-Art-NVs

2.7 Gal-Art-NVs AT # %1%
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B HERE=1 D BE%EM, DR 2mL 5%
PEMI R CRED, =50 CHi% 3d, SLEIF—40 C
PN (L 0.3 MPa) ilE 2d, B3 Gal-
Art-NVs T4, FHLRI%ERAF . Gal-Art-NVs ¥
T S K E G50 m LB 5. Gal-Art-

5 Gal-Art-NVs ZF# (A) RESKERRE (B) 50
Fig. 5 Appearance of Gal-Art-NVs lyophilized powder (A)

and redissolution with injection water (B)
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NVs 5 M EHEBEEN (84.061+1.02) %, fi
£ (190.22+6.41) nm, PDI{H 0.111£0.010, {HL
fii (—25.10+0.84) mV.
2.8 Gal-Art-NVs {x5MNEAITRMR

B Art JEORIZG A1 Gal-Art-NVs % T8 (Art & &
B8 20 mg), 43 B TENTEE (B A 7+ i =
8 000~12000), #SHIA pH 5.0 BERRERZZMHK 5 mL,
Wi Je R4 LS5 B T W . B pH 5.0 iR £he%
MR 1000 mL AE A, 75 37 C 633N 100 r-min™!
A R HEATSEE, 40T 0.5. 1.00 1.5, 2.0, 4.0.
6.0. 9.0, 12.0h BUFE 5 mL, F4b5mL & HEA R
A4 0.45 pm FRFLIENESE, WE & & R
€ Art il Gal-Art-NVs % T8 7 pH 5.5+ 6.5, 7.4 T

R TR P R 2 . 45 R BIR, Art 7F pH 5.0
5.5 B BRI IS AR A ZE D), DR R 2 R
FRBEHCR R A pH 6.5 7.4 BEER SR M
TR =T pH5.04 5.5 260F7), #R 2438 R 1 2
OB R M B (B 6-A). Gal-Art-NVs H ki
AT Art IBEZHAT N, 1E pHS.0. 5.5 %K, HE
2R A B R R S (B 6-B), XE:E
5 Gal-Art-NVs &7 5| A pH BUg kL CH A
K SMEHERMEIA S h AT €, 2538 Gal-Art-
NVs SRR, IIFIT Art 758 9L PR 5T
rh PR 24 9 R A 2550 B4, Gal-Art-NVs 78— 32
FRRE EFEAR T Art £F pH 6.5, 7.4 BRE Eh o2l R
IR E AR, AR TR R

' _=PH5.0 i
A 100 = Hs5 B 100
--pH6.5
< 80 pH74 o 80 —=pH50
B 5 -+pH55
g 60 *;.;t 60- +pH65
o o -opH 7.4
& 40 &40
20/ _ . P 20,
n n T T T T T T T T T T T T
0 2 4 6 8 10 12 0o 1 2 3 4 5 6 7 8 9 10 11 12

B 6 Art (A) #1 Gal-Art-NVs (B) {KMNERBIZ (X £5, n=6)
Fig. 6 In vitro release curve of Art (A) and Gal-Art-NVs (B) (X +s, n=6)

29 Gal-Art-NVs SRERBEMHER

29.1 Gal-Art-NVs ZRFEHNE I Gal-Art-NVs
TREZ “2.2.27 BUFIE Art SEE (Mo). ¥
Gal-Art-NVs VB2 1% “2.8” TN J5 i Uk T8
NG K1, 4 0.45 pm LRI E, M2k
B Art, W€ SR8 Art & & (M), THHE Gal-
Art-NVs B %01,

BIRE =Mo— M)/Mo

292 FaEMEEE B Gal-Art-NVs & T8 (FH
T, B TREN 75%. RE N 35 CHE
IRIEIRAE, 08T 04 1. 2. 3. 6 AN BURES 5

EBIRE. BEE. KE& B, SRNET.
Gal-Art-NVs TS ImZEug n, s
A FREEs, A5 6 NMHBREINT 2.0%, G
RAGKT 80%; Hinfahifs 2K A, 86 1A
SFEPRIARAT/NT 200 nm; ¢ HAA — s, (]
W RS, 60 Gal-Art-NVs T fefa |
1. ATRER T Gal-Art-NVs 475+ CH G E
BRI PIE DO, 325 T FIME: Gal-Art-NVs KT
AYFMEREMZ, SR TR 2 AT, F)
TRHIEFER 2 A LG K Gal-Art-NVs JREH
B RCRTR, b 7 KA BEVLEE MR, B

#7 Gal-Art-NVs A F#REMEE (X x5, n=3)
Table 7 Stability study of lyophilized powder of Gal-Art-NVs ( X s, n=3)

i e/ A BIRI% WE % RiAt/nm ¢ Hhr/mv
0 1.09+0.05 84.11+1.04 194.80+5.43 —25.15+1.28
1 1.17+0.07 83.79+0.92 192.46+7.73 —24.86+0.97
2 1.30+0.12 83.82+0.85 189.58+6.58 —2457+1.11
3 1.67+0.09 82.46+1.12 196.73+5.81 —25.00+1.38
6 1.89+0.18 82.25+1.24 195.27+8.08 —24.83+0.76
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fif Gal-Art-NVs R Ty Fa e 115 BRI &

2.10 ALESHAR

2.10.1 H22 B Ry g 08 HOmErE SD KB,
ip AKEEBSVEW Bul-g 1), BREEBUMEML, 51
BROK BRI R I AR, /RN, WE
AWML 2em VI, B FENNE, R,
BRI By, TR S H22 MR
K 50uL. RAESEEGIEEANRNE, Mordgs
HREEGRIRE, HEHEZRM (8X10*U-mL™) XfF
RO K B AT . KRS Ed AR, R
J5 2 dip 0.5 mL HFHEZRM (8X10*U'mL™"), LAT
By, 1 EEBRE AR T 180 mm? ffff K
FREAT S5 SRS 56

2.10.2 SEEGAYAH ¥ 72 RATE K REENL N Art
ESHRALAT Gal-Art-NVs 41, 42507456 12 h, ]
B H HIXK. #% 30 mg-kg ' FIEOILE iv 4525, 7
T4 2505 0.17. 0.50. 1.00+ 2.00. 4.00. 6.00hip
IR S T VRURRIE o B SR FH I ST A 0K B, 30
BHCG B R BB B AR LN, AR
TRAE -

2.10.3  HLFERIBIREIS B0 FF B il
B BRI 2 EY, 0.9% S AR b1 Ja R T i
ISR 0.9%F AN, FSIRMLAIK . K%
WL A1 200 L BT 208 H, A 1mL 0
Jo B, JRHE 5min, 8000 r-min! 55> 10 min. HY
IEWT 35 CHE FEESWT, I 100 uL 2
A VAR, LA 8000 r'min ! B0y 10 min, EIfE.
2.104 ZMECRFEL  HUERKR ip KE&EEE
PRI, it B SR FH B SR A PR R, A O

A B

; Art Aﬁ

10 12 14 2 4 6

8 10 12 140

Art

8

JF BB Bl E R O AR AR ED, %
BT SRR “2.10.37 TUN AT, 52050
N Art XFHE S, BEHIAZ 0.1. 0.5 2.0, 5.0, 10.0 1
20.0 pg-mL " B0 ISV, 12 “2.2.17 UM 3l 2%
PRI 5 AN BB FE (X0 TR (Y, A0
s B Bl B FORT R 2 2RO R IR VT R )
N Y1=397.68 X1+23.16 (r=0.9956). Y,=401.89
X>—18.95 (r=0.996 8). Y3=428.84 X;—32.42 (r=
0.9942). Y4=432.21X4—66.11 (r=0.9970). Ys=
416.95 Xs—58.47 (r=0.998 2). Ys=421.05 Xs—
99.53 (r=0.997 5) Fl ¥7=409.37 X7—93.68 (r=
0.996 4), Z&MEJEM 0.1~20.0 pg'mL "',

2105 LEMEEL Rl IS HLR R T AR
fis ASEIIRE SR Art T RR SV il H “2.10.37 b
HEHERE, % “22.17 DR IS AR, kA
W 7, ML TR AR TRRT Art (g
AT, TREER.

2.10.6 FREMEEE HU Art FIEREN 2.0 pg'mL™!
oty HFo BB B B IR R AU IR
BT-20 CoKFHiEfE, 20T 0. 1. 2. 3. 5. 7d
HURE, 4% “2.1037 J7iEAbER, 2 “2.2.17 J7ikdl
E o SERIIR, SHLRE S Art R EIREZ K RSD
WA 3.26% 4.11%. 2.59%. 4.05%- 3.79%-
5.12%- 5.49% (n=6), K LR FIIEFEME—20C
AT 7d WRREMERIF. S EL Art iR
N 2.0 pgrmL 7 O BE RS B B RCRIRRI A
SURSEFES, 2 “2.10.37 Tk EE, KR isFE i
WETEEAMHT, 0. 3. 6. 12, 15, 24 h §%
“22.17 JNIENE . SR ER, SR Art EK

C Art D Art
' |
| | I
!‘ a ‘:\ a
b1 b
_____________ c c
2 4 6 8 10 12 140 2 4 6 8 10 12 14
t/mi i
in Art t/min
G ﬁ
a f a
b fl b
c A c
10 12 140 2 4 6 8 10 12 14
t/min

t/min

e AR

a-tissue sample; b-Art reference substance; c-blank sample.

t/min t/min
E | Art F
,‘ |
J“ a
b
c
0 2 4 6 8 10 12 140 2 4 6
t/min
a-dHAURE s b-Art R
&7

Fig. 7

i (A). BF (B). B2 (O, B (D). B (E). fi% (F) FAEAL (G) # HPLC &iLE
HPLC chromatograms of heart (A), liver (B), spleen (C), lung (D), kidney (E), brain (F) and tumor tissue (G)
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FE () RSD MK IKN 6.04% 3.85%- 6.07%- 4.26%-
5.28%- 4.99%. 3.80% (n=6), FHIHLFEHIER
TEE IR P ICE 24 h WIEAFEGE

2.10.7 FEEFEMUERFEES  olHL Art FTEWK
FE40.15 2,01 20.0 pg-mL~ {0 FFL B filL B
Jii A0 e eg 2 2R S A i, 0 A% “2.10.37 Tk Ak
JElA 1 d PEESEIE 6 X, T H WS LR RSD
{8, ARNBEATFREIZR T3 Art JURIRIE, K155
BIRE S PR IR ML RE. #8552 6d,
THE H RS % B2 (1) RSD {1 RE. 255 %, HN.
HIE RS2 B IF (RSD<8%), HUEHiE#H = (RE
LA NHE <8%).

2.10.8 JnffElElfEELE B, L L il E .
i 0 g 4 2R ) 2L 2R o, $ €2.10.37 TR Ab
HE, O\ Art RS, 4 G ROT EIR L 0.1
2.0, 20.0 ngmL™!, FIREY 3 4, BFENE. 5
BUREWRZ N 0.1, 2.0. 20.0 pg-mL~" Art X 8 5
W, TRl =25 T AT o K4 AR o R e T A

A 207 L
181 H;
u
| i
A
141 nF
> 121 = [
\\% 1o } = JhR
&

0.17 0.50 1.00 th 2.00 4.00 6.00

Art/(ug g7
S

5 Art X RS VERE AR L, tRERIR . 4
T, & BT R 98.46%~104.25%,
RSD /NF 6%, DHIbiZiEuemfi i i, wHF414:
B Art IS B E

2,109 ANHLRSMER  Art FEHEA Gal-Art-
NV 75 % 2H 2R AN [R] I 18] 206 Art P00 5 45 55
LK 8-A I 8-B, 4RGN, 5 Art A
tb, R iv4 T Gal-Art-NVs 0.17 h J5, & [a] 25 AT
R Art BT BB T (P<<0.05. 0.0D); &
iv 25T Gal-Art-NVs 0.50 h 5, i [a] 25 e 4121
o Art RIS R E S (P<0.01). RAFHX
IR (RUB) AR (Ce) VT Gal-Art-
NVs iR 48 a1, RUE Al Ce fR K 38 7~ B i) 4
GR01, SEHLRLK 8, Gal-Art-NVs 78 FF &5 7 & s
HZM) RUE Al Ce KT 1.0, UEF] Gal-Art-NVs
RE A S5 38 0 R 7 e s L S 2 B A i, A B
TN Art HUMIR 2520, FEBRARXT A ZH 248 B
B

20 T N
Ly
181 #r )il
161 #.# =Jjit
## = Jifi
141 J _ n "':%
12 g
| R

0.17 0.50 1.00 th 2.00 4.00 6.00

Fig. 8 Distribution of Art injection (A) and Gal-Art-NVs (B) in tumor-bearing rats ( X £s, n=6)

5 Act SR A ST 2R BE LU P<<0.01; 5 Art VESTRUH AR 29K EE LB #P<<0.05 #*P<<0.01.

B8 Art;E&5 (A) F Gal-Art-NVs (B) ZETHEARIEHHEL S (X s, n=6)

®8 HEMEH (XEs, n=6)
Table 8 Targeting parameter ( X s, n=6)

**P <0.01 vs drug concentration in tumor tissue of Art injection; *P<0.05 P <0.01 vs drug concentration in liver of Art injection.

AUC/(ug- L1 h)

Cmax/(p.g m Lfl)

R —— RUE —— Ce
Art 535 Gal-Art-NVs Art FEH Gal-Art-NVs
L 4.314+0.99 2.2440.43 0.52 5.06+1.01 1.954-0.40 0.39
JiF 20.46+3.71 29.06 +5.01 1.42 16.11+3.32 18.16 +3.11 1.13
Ji 14.19+3.24 8.261+1.16 0.58 8.9441.87 3.924+0.74 0.44
fii 3.32+0.55 3.02+0.72 0.91 3.62+0.60 3.17+£0.47 0.88
(5} 4.49+0.68 3.15+0.49 0.70 4.07+0.57 3.54+0.52 0.87
i 3.77+0.43 3.59+0.53 0.95 3.85+0.77 3.660.63 0.95
Jifr e 6.3941.19 19.27 +3.69 3.02 3.6440.59 7.0941.46 1.95
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RUE=AUC (Gal-Art-NVs) /AUC (Art 7=
Ce=Cmax (Gal-Art-NVs) /Cmax (Art JESHED
AUC FZITHIZE TR, Cmax SRS
2.11 {RRIAPE LG
2111 SERTR K 30 H AR KR BEAL o B
BH (0.9%F AW iR (B2,
20 mg-kg™) 01 Art (30 mg-kg™')+ Gal-Art-NVs ik«
A (15, 30mg-kg™) 4. &3 K& 1k, 3t

S Art 30 mg kgt
Gal-Art-NVs 15 mg kg

Gal-Art-NVs 30 mg g

50, RIR&GZ53d )5 ip KEFRBEEW, JEM AL 9 FIEARAEBEINN
BRI AR, BRI, SR 4R TR K 5 Fig. 9 Tumor appearance of tumor-bearing rats
PRI, TR 8007 gy
R = 1 — A 2R TR R BRI AL PSR L
2112 SRR BUSLE O BRERAL o | < cuatnsismkg®
WL 10, FURREE R WK 9. BRI R AR K 2 ~+-Gal-Art-NVs 30 mg g *
e, BAMRIARIE (3 429.754546.30) mm?. = 2
Art ZURILH — € IFIRAE RIS, (B TV % = 1600 o
HH BRI T 262409, 15 Art LA, Gal-Art- o
NV 177 5 2 Jirv g 4 A 0 s I £ 450 TG 35 1tk 22 i

5 (P>0.05); Gal-Art-NVs =77 & 2 AR il B e 2
i RE AR AR 18 LA A R 2 M R B (P<<0.01), 7] I Gal-
Art-NVs W3S T Art PR 25580, SR
bl BRI M 2 far 8 K BRI A B 3 P R B (P<
0.01), X 5IABEME AR IIA R RBA K 1
Art J2H Gal-Art-NVs i =77 S 20445 24K L &

#=9

*k it

t/d
HERMAE: "P<0.01; 5 At 41HE: #P<0.01.
**P < 0.01 vs model group; #P < 0.01 vs Art group.
10 EHERRMEFREL (X s, n=6)
Fig. 10 Tumor volume change of tumor-bearing rats
( X5, n =6)

ERHINEERZER (X £5, n=6)

Table 9 Results of tumor inhibition rate in vivo ( X £s, n=6)

il 7 E/(mg kg ™) I8 i /g 98 1% PR T /g
A — 0.9540.26 — 35.84+2.28
AN 20 0.2740.15™#* 71.58 25.69+2.67"
Art 30 0.61+0.17" 35.79 36.02+1.74
Gal-Art-NVs 15 0.65+0.20" 31.58 34.75+2.11

30 0.34+0.12"# 64.21 33.90+2.34

SRS "P<0.05 TP<001: 5 Art 45 *#P<0.01.
*P<0.05 *P<0.01 vs model group; P < 0.01 vs Art group.

TB&E (P>0.05), ] Art 1 Gal-Art-NVs J& 3214 5
AN R EE B AR o A, Gal-Art-NVs i
o 70 R L 5 BT IR M 4L 1) 9 Ak AR R e g R R 3
TREMEER (P>0.05), $RRPIALETIREZL
J5 T B AR 2 A FH 5
2.12 FiHEDR

SR DL X £ S KR, [ SPSS 34.0 B A3 T4L
oAb FR oA, WL IR P AL PO AR A ¢ 4656, P<

0.05 B 1) i 2H 8] 775 56t 35 1 22 5
3 g

A B RIS 1 R A SR KSR P . (HLBD
1E 4~7 B 5 T IRk #i2Y, S-80. 60, 40 1)
HLB {E{EXANX ], HEHTF S-80 HIAEAHK &
BK, BUTIRE Gal-Art-NVs fldf L0307, Hok
S-80 i My Gal-Art-NVs %44 . #7350k % Gal-
Art-NVs i} S-80 5 TR T4 i, ¥t LA7E 43 /KA,
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SEEE REL, SRS BOEAE S H] % Gal-
Art-NVs, SURHF 4R QBN Gal-
Art-NVs22, 7 ] 8 ks | 25 R Ahi R — RN
A BBD-RSM &R, HILLIE Gal-Art-NVs
AL T B AT 80%. AHFF AR Gal-Art-
NVs QRG-S (hEZHL) 2020 4RO Ok il 71
AL RIESR, HZE BBD-RSM A4kt A# 0 d %
VERFEFRTEIE Gal-Art-NVsBIRAR AL 7, HiGTH
TENIE A FICE 6 N H IEBEEJIRT 80%.

RE R B2 45 R 7R, Gal-Art-NVs 250748
T At BRAAT N, MOK$RE T Art £E pH 5.0. 5.5 B
iR A BRI, WEESE Gal-Art-NVs HloKF#
KT Art KIJE, 2 5 R9K ], RT3 00 Art
P25 R R TICE ; Gal-Art-NVs 477 &4 pH
ERRE, ESSRRIEAN TR Gal-Art-NVs 2544 5 # 5
IR, FIT Art FESSERIEIR BT P ORI 2, Wi fif
BERBRRERW B . Gal-Art-NVs £ 558 1%
AR EE MR, 1E Gal-Art-NVs %44 (1) BH#F
R FIF BRI Art 5 1E R A LU0 R2G, T FRRA
RS 1 243K

— N ZHIRE R KT 30% 0 KA B i
PERA, FHAIGEZE R I Art VESFIEN 30 mg-kg™!
IR R KT 30%, 456 SCHRHRIE!e), R4
PREGE, HO%FE 30 mg-kg ! FIEBHTIAN R . 4
FAIREOWIE T Art IR, FHERTIRNRR
TR AHEIER (AR 45 mgkg ), 4
FEIR Art Jig B A 98 A0 32.70%. BRIk
N 2 T pH E UK Art Q9K HI5], 45257
4 30mg kg ! IR N IR ZN 54.05%, 98 A7)
KT 60%, 15 BB K ) ISR 5 pH BUBREE
K BIFIASRER BEE = Art PUITIR 24550 J& 25 05
TR NI, 2 FUREAE/pH USRS RGN K R
RGO KT AN GRS, SR pE
E4/pH BUBRUE SRR 2 E T B . BT ik, A&
TR T Gal-Art-NVs, 7EZ5Z5555 8 30 mg-kg ™!
ZAF NG Art IR 35.79% 4 A2 64.21%,
B S i T A SCHRIE(SO), W HE S Gal-Art-NVs &b J5
CH Bl pH BURPERS Gal 155 B FF#E ] 25 8 &
k07181, H Gal-Art-NVs 41498 A S5 &8 oR I
B NI, £ Gal-Art-NVs SEVE/EFEUE,
IRERE

g LTk, AWF7C K BBD-RSM ik ffiik 1
Gal-Art-NVs et b7 T8, TZEEMRIF. Gal-

Art-NVs SBZEBINT Art FEERTEN BT b AR 243 R
FUREIE, FEBLIEAN BT PR SRR WL B3, B
A K pH (W RAFE . Gal-Art-NVs % TR it 47
feoE s, RS AERE T Art EHLA M E
R, TEHAMA LI RIREE T R, FlITHmbt
PR 20 BRARAS R R NSE o A LN PFAN Gal-
Art-NVs B2 PSR T ks
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