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Abstract: Objective To prepare lentinan-buddleoside self-assembled nanoparticles (Len-Bud-SANSs), and evaluate investigate its
physicochemical properties, oral pharmacokinetic behavior and acute toxicity. Methods Len-Bud-SANs were prepared by self-
assembled method. Envelopment efficiency, drug loading and particle size were employed as indicators, single factor experiments
combined with Box-Behnken design-response surface method (BBD-RSM) were used to obtainoptimal prescriptions of Len-Bud-

SANs. The appearance of Len-Bud-SANs was observed by transmission electron microscope (TEM) was, crystal form of Len-Bud-
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SANs powder was analyzed by X-ray powder diffraction (XRPD). Molecular simulation docking and Fourier transform infrared
spectroscopy (FTIR) were used to study the binding mechanism between lentinan and buddleoside. The solubility and drug release
behavior of Len-Bud-SANs were determined in phosphate buffer solution (PBS) at pH 2.0 and pH 6.8. SD rats in each group were
administered intragastrically with buddleoside suspension and Len-Bud-SANs powder, then buddleoside concentration in plasma was
analyzed by HPLC method, and main pharmacokinetic parameters were calculated. Safety evaluation of Len-Bud-SANs powder was
performed by indicators of body weight, food intake, thymus index and spleen index. Pathological conditions of the important organs
were observed by hematoxylin-eosin (HE) staining. Results Optimal formulation of Len-Bud-SANs: mass fraction of lentinan was
0.39%, preparation temperature was 65.00 ‘C, and preparation time was 1.50 h. Envelopment efficiency, drug loading, particle size and
{ potential were (88.57 £ 0.83)%, (8.02 £ 0.11)%, (57.54 £ 4.90) nm and (—32.10 £+ 1.36) mV, respectively. Microscopic appearance of
Len-Bud-SANs was spherical, and buddleoside existed as an amorphous form in Len-Bud-SANs powder. Solubility of Len-Bud-SANs
in phosphate buffer solution of pH 2.0 and pH 6.8 was increased to 59.89 times and 42.95 times, and cumulative release rate were
increased to 90.80% and 91.73%, respectively. Drug release behavior of Len-Bud-SANs conformed to Weibull model. Oral
pharmacokinetic results showed that 12 of Len-Bud-SANs was increased to (4.45 4 0.80) h, Cimax and AUCo-+ were increased to 3.00-
fold and 5.60-fold. Compared with the blank group, there was no significant change in body weight, food intake, thymus index, spleen
index and pathology of important organs in the Len-Bud-SANs group. Conclusion Len-Bud-SANs significantly promoted oral
absorption of buddleoside effectively, and no obvious toxicity was observed, which laid the foundation for subsequent research and
development.

Key words: buddleoside; self-assembled; nanoparticles; Box-Behnken response surface design method; solubility; drug release

behavior; pharmacokinetic; bioavailability; acute toxicity
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GLBAE P, HEAETEAE pH 2.0, 6.8 BEFZEhZZ 1P
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LDso) IEFIES ibritE, 259 HJIR LDso #£ 300
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ERA VAR, et ezt A h 2l
AACHERRERAE TR SRnG, P LLrh 24 gy B 2H S
FOIRHT AT SR ELE 25 RGP AR
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S10-3 BRI i b as,  bifga] SRAER A PR A 7] 5
Agilent 1260 B = 80 (4%, 2 H e R A
Al SK5210HP R AR IgweA, FilgRH A AcH
FR/A7]; MSE125P-CE B HL 7R, MERe#-FeR 2
128 (_EiE) ABRA T Nono ZS-90 BURLFE I E AL,
o5 ] /R AR A PR A 7] s FADT-1202RC B4 RE
A, B E BRI ES A R A F] JEM-2100 B
R RS, AR TFHRSH: Scientz-10N
RIAURTEENL, 7000 Z AR R A TR A 75
Heraeus Picol7  midi 0001, 35 [ ZE Bk /R BHE
AF); DW-86L626 BUBIKIR VKA, 5 Rig/RAEDE
YA FRA T ; MI-150-11 BUE IR EGEAE, Jbaik}
HAK AL A PR A T ;. UGC-12MF BUER WA, bt
RREEA AR A ; CX43 RO B, HA
Olympus 2 7] ; RM2016 B4 ) F AL, 8 [F LEICA
NI
1.2 #H

SEAETE AR, 'S 111528-202010, &4 %1
98.5%, HHEEMA MK EN AT ST EEZ,
b5 20221203, i EL 95.0%, AR IEEEAY)
HARBMRAF,; ~HIEETHM (DMSO), #t5 D5879,
[ Merck 7wl Fas 205, iS5 20230518, i
T 95%, BRI R EAVIBHA R AR fiffli FHIE
MG (AL 11863182, Jli &40 #1 99.2%) . 171k
B (k5 P816702), i i MRAAL R I A PR
NT] BEER A, LS 20201015, [ 254 LA
WAERAR; B, it 216188, JbatiTii@)
Ytk TAF]; AR (HE) Y, #it's B1002,
K EAT AR ARA R 4%HEEFE R, it
522192875, W LAY AR T AR
BN, 5 H2103385, _EifgRihy T AL B A A R
NG
1.3 )

SD K (SPF 40, f&Jii&E (200+20) g, ¥
] 8 S SEe G, AR RTIE S SCXK ()
2024-0001 o 5256 ot A2 1A 40 M 6 e - Be sh P A6 3 22
T MO e, e BRI S . 2023-SQLL-EC-
20230915-1007-0000076, #1754 3R JEM].

2 HES%ER
2.1 Len-Bud-SANs Hy#I%&

K H B 3505844 Len-Bud-SANs. HUkb 77 &
1 2 AT — IR 50 mL 4tk /K, 1EAK
FH, PR IHUE S % H . 78 800 r/min f iR T
TN 20 mg SRR KL ZY, FERFSEAEFE— e iy A .
A E ==, i 0.45 pm GUFLIEIE R 22 R AR
MZAEH, Inaifb/K e 4 50mL, BI43 Len-Bud-
SANs JREWR . BRAIMSEACE RZG5N, RS
FEME .

22 EHEEENE

221 tEFA AIEHCN Symmetry-Cis £ (250
mmX 4.6 mm, 5 pm); PN 325 nm; #EilE N 30 C
TBAE N B BE-0.5% MR IR (35 1 65); R
A 1.0 min/mL; #EFHARN 10 pL. FIRESARCEL
PLZAEE THAMET 6 000,

222 XTHEGIETROH] S RSB RREER AL TR
20.00mg, BT 100mL &, A DMSO5mL,
FETIFR 200 W #1R 37 kHz 561 N, 25
IR, IMANHEERRE 2, HI43 200.00 pg/mL 5
THRER, ., BT KPR

2.2.3 Len-Bud-SANs Htis s MImCH] K52
H{ Len-Bud-SANs &2 1 mL & T 10 mL &/,
TN HEE-DMSO JRAVR (50 1) 5mL, fEI%
200 W. #1i% 37 kHz 264 F#EAE 5 min, JHER
i, IMHERRER, B BERI 1 mL &
T 25 mL S, KA HEE-0.5% B R /K I (35 -
65) IRABFIMEEES, BI1F Len-Bud-SANs fiLix
AR o

224 AMRRFEE KW EE-0.5%E R KR
(35 © 65) IRAEAVHATRRRE, F U 2 FE 53
4910.00. 5.00. 1.00. 0.5. 0.10. 0.05 pg/mL f] %
HUREHE AT, IR 22,17 TR i S I E A
[FFR IR (O TR (Y), DAGEHERN R SR
FEATERAYERNE, 1546 EA R Y=23.6140 X+
1.1275, r=0.9999, SR KY, ZeELMIERA
0.05~10.00 pg/mL.

225 LEMEER B ERES, %R 92237 0
NS ARSI R SR TR T R
7~ Len-Bud-SANs i v, %8 “2.2.1” TR
SRR, SR 1. Z5REH, B2
WATIFAC T A, TR

2.2.6 FEEEEL  HUREIKEN 10.00.1.00.0.05
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1 Len-Bud-SANs i misi (A). RIEEWERM (B)
M= B#EMBR (C) B HPLC
Fig.1 HPLC chromatograms of Len-Bud-SANs sample
solution (A), buddleoside reference substance (B) and blank

sample solution (C)

pg/mL FEAEH O IR I, 150 “2.2.17 TUR (i
FAFHFENE 6 Ik, FALTIETHFY RSD KK H
0.33%-+ 0.64%- 0.45%; 5 EIREELNIK 6 d,
BERIMR 1, SFALTFWETHAR Y RSD AR IKCN 0.20%-
0.26%-. 0.78%, ZEREXHHN. HIRFE LRI
227 FawEtE%E Bl Len-Bud-SANs fHtif 5%
Wi, 5T 05 0420 4. 8. 12, 24 h, % “22.17
Tt S AR RN T, SAE T ETIAR Y] RSD A
0.86%, 45 F. % 8] Len-Bud-SANSs il A wiAa & P
EY/5

228 FEEM#E H Len-Bud-SANs JREW, 1%
MR “2.2.37 TR 7045 6 M A A, AR
TEEF R IR RSD N 1.46%, 45 R Wi% ik E
HHERIT,

229 fIFEEEEES B9 4 Len-Bud-SANs i
B 0.5mL, 43 HE T 94N 10mL &, 7k
LK 3 4, AR R BN 202.80 pg/mL 5%
TEFERERM 1.5 1.00 0.5mL, %8 “2.237 W)
A AL I, SRR E SR E S S
HHE R, ERER, m. B KR EIKRE
(K7 B I EE (B W R A 98.80%, RSD K 1.88%, 4
W% 2B HE R P 8

23 BHER, FHE. NER BANNE

2.3.1  JBUEMHEIHE  CKHEIENEIRA 10 mL i 2K
FE24 1.00 pg/mL B S AET SR, 1 h JEHL
H CPAT 3 40, ME S ik E . FIFLL 1.00
ug/mL ST RS RIRE NS IR, THEEIE
PRI TR TSN 99.61%, 3 B BT R AR IE
EX R TR ER .

232 WMEFE FEEIRE Len-Bud-SANs R &
I mL, & T3S [EEE AR 2T E (My) 2500]
o, FREOHLREIRZE 4 CJE 5500 r/min B0 (B0

4% 8.6cm) 15min, Len-Bud-SANs ##% B B JE
BLEN, IMAFE-DMSO JE&EER (5:1) 10
mL, #HEBIR Len-Bud-SANs, ke & )a e
WH R ERE, TEAEEE (M a, RIS
2 (M), HEAHZ, K%EWE Len-Bud-SANs
BEW 1 mL, HIEGT, BERE (W), 1HHEE
g,

AR =M uu/M s

WG =M wn/W

ffi 4tk K, K Len-Bud-SANs R E R FE 40
%, BTREMNENEMERE. 29885
(polydispersity index, PDI) & C Hf7.
2.4 Len-Bud-SANs #|& TR
241 FEHEZPERESBNER EEETHEN
20 mg, HIIEE N 60 C, HI4&A 1.5 h K%
PEF, BEEF 2 HE R 50 Len-Bud-SANs 4
BR, HARARAAIE, 4R IE 1. BT
ZHEIR B BTN, Len-Bud-SANs 9,35 F 56 14 0
ik, XJE T &2 BUBARR, R
AR EEE K Len-Bud-SANs, i3 G, i 24184
TN 46 2 B8 T 0 BOR TR AL 2 45 A0, i3
FIF-HR G R 081, 24 b A 7 4 2 BT 1 2
(3G I T T %, 32 75 ZEE A R Len-Bud-SANs
BB RATER T ishl A 2R, DIREXT S 2
R I R 506 3 24 R (152 . Len-Bud-SANs Fif% b
7 T 20 TR B N R AR /N, n LA g £
PR R BT AE R BAGRFR AWM. H
THE LR EDECN 0.4%0, Len-Bud-SANs 41,
FRKT 80%, HAZMXTEN, HEL 0.4% K0
X6} 7 4 2 W 5 B0 8 0.3%~0.5%BE T AL .
242 HlFRENELE EFEHHEN 20 mg,
FLE PR E BN 0.4%, HIZIHE Y 1.5 h (%%
N, ZEHEERES Len-Bud-SANs A HR, #
iR IR, SRR 2. BEE SR

®1 BHEZEREDENEW (X+s,1=3)

Table 1 Effects of mass fraction of lentinan (X = s, n=3)

A1 % W

A 50% 3 5%/% HAE/% HifE/mm
0.2 67.90+1.41 11274021 90.2744.31
0.3 78374153  9.03£0.12 72.83+3.46
0.4 87.13+£1.46  7.83+0.06 53.63%£1.90
0.5 8747+£1.10  6.9740.12 53.37£3.49
0.6 88.40+1.61  573%+0.06 52.76+2.31
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*2 FIZFBEEREW (X£s,n=3)

Table 2 Effects of preparation temperature (X £ s,n=3)

RS/ C BEE% BAE% FrA%/mm
40 67.07+131  6.05+0.05 97.63+=3.02
50 75434124 6.7920.06 70.17%£3.74
60 88.0720.90 7.91£0.10 56.73%£2.06
70 853040.87 7.65+£0.05 56.77%1.35
80 79134137 7274006 70.53%5.16

5, Len-Bud-SANs ff R A 25 &G
N, ATRESE B TE S IR R T RS M, I
5&1ELZ 5B HIEE N Len-Bud-SANsY; (HiE A
3| 80 CHIAERAFLAEL T, WHEEmERS
HEG 2 R FPIRG B B2, R T ZRERE
TS, Somn T A 1 2 B, bl R
FEL 258 N M. Len-Bud-SANs Rif2 R | 55 16 i
Fhis BN E I GEH, AT ] % R L
KA RPN K. T &R E N 60 C
Iif, Len-Bud-SANs Gl A E LG B AN 5, HAL
AR AIXF BN, HELL 60 C oAy O ok 1) 45 45
50~70 CHEATHRAL.
2.4.3 il &BTEPER EZEETHERN 20 mg,
FIEZHERE BN 0.4%, H&IRE N 60 CHI%
T, F8H| &I E % Len-Bud-SANs flfi#, #
R ARAZREN, 25 R INAR 3. B &I R )
2K, Len-Bud-SANs Gl KR 24 E 2 ARG
TRERa, ATREREFILTE S &4 20 E HE R
Len-Bud-SANSs i B — 7 [ il £ i ()01, {H il £ B
[ Ksgm 7 &4 2. 56 & Len-Bud-SANs
FoEtEle, SEEEFEMKLE T . Len-Bud-
SANs FiAE [ il £ I [R) 2 A 52 50 A8 /N JE 3K
s, ABRIRI/NT 80 nm, AT LA I A %, 35t
RN Zy TR A SRR o BT & iFHER 1.5 h i
Len-Bud-SANs 3 3 25 EANN B m,  HARAT
FEX AR BN, LA 1.5 h Ay il 4 it a) 1.0~
2.0 h 3T

=3 HIEEEIMNENE (Xts,n=3)

Table 3 Effects of preparation time (X £ s, n=3)

AN AR WREAE/% Fifz/nm
0.5 63.30£1.11  5.64+0.08 77.23+1.76
1.0 70.93£1.01  6.26+0.06 55.77+2.57
L5 86.67+1.36  7.86+0.07  58.03+2.23
2.0 79.93+1.80 7.26+0.04 5623+5.07
2.5 75.94+0.57 6734007 61.14+2.17

2.5 BBD-RSM ikt ITE

2.5.1 BBD-RSM %% it K BBD-RSM ik
Len-Bud-SANs &b 5 T. 2. 1575 %t 2 b i = 405
1l 2% L AN ] % B ) 3 A R B X X A XG,
FA A EKTWE 4. %P Len-Bud-SANs fd
B, WGBS INEARALE Y, L Ys, A
A4 b 75| Len-Bud-SANSs, K fildsh 2 | #5258 1
PARHATIH— b2, R EVEH—E C(overall
desirability, OD) {E4 Len-Bud-SANs &4 £ 15
Fro. OD HHHEHEAORHANX dnx= M —
Minin)(Mimax— Minin) VF AL E 22 F030 25 &, b M A
SEMME . Miax A Minin 5 KA A/ ME . @FH A
A dimin= Mumax— M)/ (Minax — Mmin) T 5HALZ ;. BOD
EHIFFE AN OD=(dids*+d)"*, k NFaArE. SE5
HAE AR X1 Xon X3o OD 53 L3 4,

& 4 BBD-RSM X3t 5458
Table 4 Design and results of BBD-RSM test

i Xi/% XJ/C  Xssh  Yi/% Yo/% Yi/% ODAH
0.4(0) 70 (+1) 2.0(+1) 7441 6.68 64.51 0.508
0.4 60(0) 1.5(0) 88.01 7.71 56.48 0.873
0.4 60 15 86.52 7.85 60.64 0.828

=)
1
2
3
4 04 60 1.5 85.74 7.90 6193 0.811
5
6
7
8
9

0.5(+1) 50(-1) 1.5 73.26 5.89 84.35 0.000
0.5 60 1.0 (-1) 72.38 5.81 56.16 0.000
0.4 70 1.0 75.77 6.85 7495 0.414
03 (-1) 50 1.5 58.66 6.67 78.28 0.000
0.3 60 1.0 63.49 7.36 7495 0.320
10 0.5 60 2.0 76.12 6.04 61.21 0.342
11 04 60 1.5 88.24 7.82 55.56 0.902
1205 70 1.5 76.63 6.01 67.78 0.292
13 04 60 1.5 8542 7.73 57.46 0.836
14 04 50 2.0 72.08 6.48 84.24 0.076
15 03 70 1.5 74.47 8.55 72.63 0.600
16 04 50 1.0 68.29 6.19 9091 0.189
17 0.3 60 2.0 74.33 8.47 83.75 0.220

2,52 MRAYMILE . AN S s T2 i
Design Expert % (RRAH V10.0.3) X% 4 s
HARBTIE, 43 OD 2 ¥k 3 Wi 7 fE N OD=
0.850—0.063 X1+0.190 X,+0.029 X5—0.077 X,.X>+
0.110 X1.X3+0.049 XoX3 —0.350 X;2—0.281 X2 —
0.279 X32, VENEF AL T2 . OD {177 2253 # W,
5, A P<<0.000 1, BT BCEEER B
HW RS S, MR R2=0.988 0, fREH)E R
Rai?=0.9725, F W] 97.25%525 45 10 Szl 5 1
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Table 5 Variance analysis of OD value

TiH POim - AmE 75 FE PHE

Rt 1.73 9 0.19 63.88 <C0.000 1
Xi 0.03 1 0.03 10.68  0.0137
X 0.30 1 030 101.17 <0.000 1
X 6.75X103 1  6.75X103 225 0.1774
XXz 0.02 1 002 7.88  0.0263
XX 0.05 1 005 1625 0.0050
Xo X3 9.62X103 1 9.62X103 320 0.1166
X2 0.52 1 052 172.19 <0.000 1
X2 0.32 1 032 107.23 <0.000 1
Xt 0.33 1 033 109.21 <0.000 1
Hk 2 0.02 7 3.00X107

KA 0.02 3 522X103 389 0.1114
AxHRZE 5.37X103 4 1.34X1073

¥ il 1.75 16

0.90 3

RS
SRS
RSN
sy —

65 045 1.75
X/C 55 -

035 X% Xh 125

MHERTRL, AL 2.75%KARAEEL R RUBUE P=
0.111 4>0.05, LREEMZESR, WHIZECEBRG
THLREST 3. OD H T Z o rai R (R 5) BIiR, %
SRR X, XX B BEEER (P<0.05), 1M
X0 XX X2 X2 L X2 A RO 35 P 22 5 (P<<0.01),
XiXos XX X0 X T HAEHE WK 2, BEEE MR
FESHIE N OD H¥Y 2 /e KR wNESs, wii
OD {HAF/EFRE I KME . LL OD {Hi KIEAE ML
HA%x, 73301 Len-Bud-SANs kb7 T2 FuE
ZHEEECN 039%, Hil&iRE N 64.75 C (&
1E25 65.00 C), il #BTE 1.51 h(fE1EA 1.50 h),
OD 154 0.917,

253 LEWUE ~FATHI4 3 #t Len-Bud-SANs, 5

ZEUIKAHEL, Len-Bud-SANs JREEAHEMT
IEJRASE, EB] Len-Bud-SANs VR 2 W & Hh 7 (1 i
RSB RO, ANUILIE 3. AbJTERESE SR 6,

0.91 ;
0.49 .-
0.07
; 045 17 = s
035 Xi/% Xsh 125 55 X/C

2 BTE X, Xov Xz 5MR{E OD B=4E

Fig.2 Three-dimensional plot of independent factors Xi, X2, X5 and response values OD

3 Len-Bud-SANs ;E2& (A) FZEIEK (B) BTIAR
MRT
Fig.3 Tyndall effects of Len-Bud-SANs suspension (A)
and distilled water (B)
®6 AFWIELER

Table 6 Results of prescription verification

ik A% #wEE/%  Rff/mm  ODH
51 89.92 8.12 61.81 0.907
%24t 88.55 7.89 55.92 0.912
EkEi 87.23 8.06 54.91 0.917

1S Len-Bud-SANs P33 | 4k & NoRifs sy
TN (88.57+1.35) %, (8.024+0.12) %F1 (57.55+

3.73) nm, R AARIILE 4-A. %8 “2.5.17 T
NS OD BN 0.912, PLT OD {E
(0.917) NZH 5L OD 1H 12 N-0.55%.

A
1 10 100 1 000
FiAE/nm
B
—150 —-100 =50 0 50 100
¢ B A7/mv

4 Len-Bud-SANs FJRIZ2 537 (A) A CEfL (B)
Fig. 4 Particle size distribution (A) and { potential (B) of
Len-Bud-SANs
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H T35 OD fHfmZE 4B /N T 1%, EBIEAL
OD #¥HAAFR &M FE L. HNAF Len-
Bud-SANs ] PDI A 0.089+0.007, { HALA
(—=32.10+1.36) mV, WK 4-B.
26 EHHBETEME (transmission electron
microscope, TEM) %2

HY Len-Bud-SANs /R E# 0.1 mL £ 5 mL 751#
KA, PRFGIRET, NN 3 R R BN 2.5% % 1%
e, #E 20 JFREMM L, I 15% B RN
Pefty, BT, B TEM A% Len-Bud-SANs M.
R LK 5, Len-Bud-SANs & [FERIE .

5 Len-Bud-SANs fJ TEM
Fig.5 TEM image of Len-Bud-SANs

2.7 Len-Bud-SANs #} k#H&ETE

HY Len-Bud-SANSs VB 7 R B PEMIEH G
MEEL 1 em), T-45 CEBARIRKRE h % 3 d,
N=30 CHTHLF, SCRIHESS, BE T 24,
BI1S Len-Bud-SANs ¥R, SZRIZFE, Bk .
Len-Bud-SANs JRE&=R . ¥R M HEH 5480 L
6, Len-Bud-SANs ¥ K 2 5 AR W B UT0E - 3 ik
Len-Bud-SANs #; K & ¥ J5 Il 15 °F 35 (0. 3 £
(87.79£0.94) %, #FHZEAN (7.951£0.09) %, Fife
4 (58.0945.14) nm, ¢ H1f7 4 (=30.234+0.92) mV.,

6 Len-Bud-SANs B2 (A). #K (B) FEIEKE
BfE (C) i
Fig. 6 Appearance of Len-Bud-SANs suspension (A),
powder (B) and redissolved by distilled water (C)

2.8 ZEHENFIME
2.8.1 - FHEEEE 8 AutoDock 1.5.6 FKAFXT
4 2 FE R FACH T o T AL, 7R3 FE
FiEZHERNINEJR T, 8L ADT K Torsion tree 3%
B R AT (WA f FOn] e s . £ Discovery
Studio 2022 H PN HEAR S, 43 SIlK A 4 2 WA
SACT o B B OB AN S AR, 2 X3 & 1
SEN 6.0 nmX 6.0 nmX 6.0 nm, 1§25 FELRE
SEHL, R IR BE B N 37.5 pm, {# A pymol
BAFAT TR A b R e = 4E ], DLEE S REIER
PN FERR, W45 G RE/NT—-5.00 keal/mol (1 kcal=
420k)) RoRGEATEHE RIS, xR (7
VR, HEEZHEMSFRE Z ML EGEN-5.77
kcal/mol, FEAER J1NE .

Ea

HULH

.
""""
.

7 BWHSEMSAE S TXHEID mEE
Fig. 7 Molecular docking 3D schematic diagram of

lentinan and buddleoside

2.8.2 fd H AR #2748 56 1% (Fourier transform
infrared spectroscopy, FTIR) ;i 7 HIEGR 6
JRRL24 | A s 2 B YIRS YA Len-Bud-SANs #;
RIGE, R 5 BTEEE 1 1 100 BEATHTEE,
JREMIBGE B, 28 2 e A& A
A AR 16 0 3 HEE%0N 4.0, JGBEIN 100.0.
SER LK 8. TEA % 2 ML AN, 3288 cm™! &b
WU 2 R BRI 4R35k, 1 625 em™! ALK
W W SR AR PRI KA D (IR ST U, 1 033 em ! AR IR AU
SN EREE R4S T, Rk, TR
N—Fh B-D-MLIG 20 . 7EZIEH R 2G40 ki
HH, 3552 3481 em ! Ab MRS UG R B I A A ik
BRI, 1 684 cm™' AbWR WG A HRIE RSN IE . 11
VBRGNS T, RIGE BRI IR E)
e R AE B A5 4k, {HYE Len-Bud-SANs £L 7MYl
H SR ACH R A AR R BN S A Ok, BREE AR
R LI R R B, [RlUG, HENEAET M L, R
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FACH R

fiSES
WEIRE)
-\/\’
Len-Bud-SANs
4000 2 800 1 600 400
v/em™!

8 FUEHRKMA. BHZHE. MEEAY. Len-Bud-
SANs i FT-IR £55%
Fig. 8 FT-IR results of buddleoside bulk drug, lentinan,
physical mixture, Len-Bud-SANs

MR S EF 2 P2 MR T ERSA1ER, S5
TN F 2 SR A LA UIE
29 @EMR

K X FH M K ATH (X-ray powder diffraction,
XRPD) M9 Len-Bud-SANs [F)fm Al . I Z& A4
Cu-Ko 8, FAHGEE A 4°/min, AE (260) N 3°~
45°, WMELH FRIZ) . FiE2 . MEREY (F
16 5% %5 2 b = LA Len-Bud-SANs #K, X
fAI VR4 ) A Len-Bud-SANs ¥y K B T X HHEH K
FTHC N AT, AR 9. FIEH FERZA 5
LTI, Hidr 12,00, 15.4°, 19.8°Z54b 54 BRI A7 Sk
FEOT 5, Ui A SR AE T M B ) R Y 25 . 3R
GFE A RAT ATRSE B SEE T AE 12.0°, 15.4°,19.8°
Qb FRVRFAIE A B0, At 5 Ak o Y DR o 7 7 22 RS 55
i 78 i 15 B S R % o Len-Bud-SAN's ¥ K ff] XRPD
A ISR AC T RRAE i B AT S e, T B SR AE T i Bk
SAlRERAE T Ak

Len-Bud-SANs

M
FELH
.y "L* St SEtERRSS
oo e
200)

9 ERERENHA. BESHE. YEREY. Len-Bud-
SANs i XRPD 455
Fig. 9 XRPD results of buddleoside bulk drug, lentinan,
physical mixture and Len-Bud-SANs

2.10 RHRERBERE LR

2.10.1 AAREE U EFACTERZ . YRR
Y (R H 5 EF w2 A EIFE Len-Bud-SANs
WA, UFRIHIEA) Al Len-Bud-SANs ¥, BT
5 mL pH 2.0 BIREL 2K (PBS) Hr, 1ET)E 200
W, Hii# 37 kHz (2644 A 15min JFE T 37 C
KRG IHEFE 2 d, HIREBE T Sl & 0L+
P 10000 r/min &0 (B5.003:4% 8.6 cm) 10 min, HX
IEBGAREI E AR R . RIVEIE &SRE R TE pH
6.8 PBS MV MASE, SR NER 7. FICH ERATE
pH 6.8 PBS "V ##)E T pH 2.0 PBS H I AR
& o PIER AW SR AE IR 1A A 5 A A S 2 M
(P<<0.01), [R5 745 2 W5 B 5 (I A A ORPL.
Len-Bud-SANs 7 pH 2.0 I pH 6.8 PBS H [ ¥ fift F5
SRR A 59.80 {5 A0 42.95 1%, $REMER AT
YIFRAE Y -

RT FHEENEER (Xxs,n=3)
Table 7 Results of solubility determination (X £ s,n=3)

R /(ugmL™)

FE
pH 2.0 PBS pH 6.8 PBS
FACTH k2 0.2740.01 0.4440.02
PIEIR AW 3.16+0.17" 3.584+0.22*

Len-Bud-SANs # K 16.17+£0.39" 18.90+0.35™

SEAEH IR LR 7 P<0.01,
**P < 0.01 vs buddleoside bulk drug.

2.10.2 RAMBEZENLE  RFENTSR, B

My, BAZAE /N T WA AR My, RN B KT 254
My, CMEZEWIALEL . SFA6H My N 592.5, &

ZHEN My £F 3.9X104~8.0X 105, Huk#F#HE M,y
A3 500 HIENTES . BT ERIZGA Len-Bud-
SANs ¥y KidE & (ZEHEEFSEN 10mg), 7HT 10

mLpH2.0PBS (% 1.0%SDS), H&#H EiFEH s

(B My N 35000, K% H 900 mL [ pH 2.0 PBS (5
1.0% SDS) 1ENBEZ i, #4709 75 v/min, £7/¢
JRAERZE (374 1) CHPRAE & [R5 ) ot
HEAT RIS . BUFEA N 04 050 0.75. 1. 1.5. 2. 4.
6. 12, 18, 24h HUFE 5mL, %M 5 mLpH 2.0 PBS
(& 1.0% SDS) HEFPREZ A USRI . FEME
10 000 t/min Z.0> (E02f4% 8.6cm) 10 min, JI5E
S SR, FEFIEHAMN Len-Bud-SANs % £47F

pH6.8PBS (5 1.0%SDS) B2 K51, 45 3 I

10 ZACH R IR/ 20%, EES55E
FKVESE  FE R AR LR KA 3 K19, Len-
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Bud-SANs % T-¥#£ pH 2.0 Al pH 6.8 PBS (5 1.0%
SDS) H RFREI 4 Al = 2 90.80%F1 91.73%,
TS AL RIS . Len-Bud-SANs %
PR B (3R ) R, M2 R T & Weibull
PR, Ui Len-Bud-SANSs &AM 24 ik F AL & Puis
MRS B, & T AL AR Bl 7] SR AIE

100
80 1

S o0l ~— SHEHHRL (pH2.0)

% SRR (pH 6.8)

o -= Len-Bud-SANs (pH 2.0)

= 401 ~— Len-Bud-SANs (pH 6.8)

20 % ] ;

0 . . . . . : . .

0 6 12 18 24

t/h
10 SEHERIZEH Len-Bud-SANs 7E pH 2.0, 6.8
PBS RHIREZAMIZ (X+s,n=6)
Fig. 10 Release curves of buddleoside bulk drug and Len-
Bud-SANs in pH 2.0, 6.8 PBS (X £ 5, n=6)

2.11 Len-Bud-SANs ¥} KiaE £

2.11.1 Len-Bud-SANs ¥y AR E AT 1b i T Fa e v
I ACH R R 2581 Len-Bud-SANs ¥y A& &, K
PSUEER (pH 6.5, & a-TEREEAT 1.0% SDS) L]
W, fESRAGE EIR N 10 pg/mL, x4
e (My), BT 37 C/KEBH, 20 min 5 HUH M &
S SR (MDD, THEFLTREE. FENESR
1 F1 Len-Bud-SANs 7R B (pH 2.0, & B &
H BN 1.0% SDS, 5 & A A 2 h) A7 (pH
6.8, ZIEEAMA 1.0% SDS, WENEA 12h)
SRR, 45 BWE 9. FAFAERIN L
PREAZE LR IAFIFEE R N, 1M Len-Bud-SANs
e T RACEESMERNE R R, K
FEASLALL B VRORIABE A7 9 O B 2 A A 25 MRS
(P<<0.01), 1] Len-Bud-SANs F| T2 m 50 1 1
BAH AR P AR M SR TR

LREE = Mi/Mo

2.11.2 Len-Bud-SANs My Rfitifrfaett  HGHH &
Len-Bud-SANs ¥Rk, #EE TR 35 C. X

%8 Len-Bud-SANs (R HiIER!
Table 8 Fitting release model of Len-Bud-SANs

" A TS
fEAY =
pH 2.0 pH 6.8
R M/M»=0.0310t+0.305 0, R2=0.689 8 M/M»=0.030 5 t+0.344 5, R2=0.6329
— Y In(1 —MJ/M)=-0.091 2 t—0.344 2, R*=0.9228 In(1 —MJ/M)=-0.096 7 t—0.432 3, R>=0.8828

Higuchi #8  M/M.»=0.182 5 t'2+0.128 4, R*=0.883 3

M/M»=0.183 3 £240.162 7, R>=0.8449

Weibull #%) Inln[1/(1—M/Mx)]=0.661 8 Int—1.114 4, R*=0.969 9 Inln[1/(1—M/Mx)]=0.782 6 Int—2.000 7, R>*=0.996 4

CISTE], M, ¢ TR BRI, Mo 9oolh) SRARBETME, MM ¢ IR T8) B ARBR IR E 20 36

t is time, M, is accumulative drug-release at time ¢, M., is accumulative drug-release at time oo, M,/M., is accumulative release rate at time .

#z9 BEHUBEURPREEREBER (X+s,n=3)
Table 9 Retention rate of buddleoside in simulated

digestive fluids (X £ s, n=3)

#* 10 Len-Bud-SANs M ARRBEMHIRIELER (X+s,n=3)
Table 10 Experimental results of stability of Len-Bud-
SANs powder (X £ s, n=3)

- TR H/% vH  BEFS BHEHES% RfEmm CCHEA/mV
B2l Len-Bud-SANs 0 88.16%x1.11 8.04+0.11 5824+5.01 —33.04+1.12

[EPRE 94.17+1.19 95.22+0.76 3 87.33%£0.95 7.95+0.13 57.85+4.49 —32.84+0.87
[EPN=FI/T 78.44+2.37 86.90+1.95* 6 86.77+£0.90 7.92+0.10 56.69+6.07 —33.01+1.03
R 50.83+1.74 71.43+1.39" 9 86.60+1.14 7.94+0.14 57.91+4.49 —32.73+1.15

HZEWH K "P<0.01.

P <0.01 vs buddleoside.
B 60% M TEIIEMAAH, T 0. 3+ 6+ 9. 121 HHL
FE, gtk BE, %0 “2.37 IR ikile mit
R,ORAE. NAEM A, RILE 10 ERE
7, Len-Bud-SANs 7E M 2614 FICE 12 S H B,
P EE R KT 85%, FifEi/NTF 60 nm, ¢ HAL

12 86.23+0.83 7.88+0.07 58.78+5.24 —31.99+0.93

HANHE KT 30 mV, A UL Len-Bud-SANSs K 7E %
HEM T REERLT.

2.12 AEhEMR

2.12.1 SEERAEE HUERE SD KR 18 A, Tl
HER, BENL AZAEE R 2G4, YR A YA
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Len-Bud-SANs 2l (¥ 0.5% CMC-Na 7K ¥ e i)
ig M), #% 50 mg/kg (LLEIEH S &P ighdh. o
SF 0.25. 0.50. 1.00. 1.50. 2.00. 3.00. 4.00+ 6.00+
8.00. 10.00. 12.00 h HUf% 0.25 mL, & TiRHHT
ZIEOE, 3500 t/min B0 (B.0F4% 8.6 cm)
3min, BEE M3 T-20 CIREE FAGHRSE, ME
AT =R
2122 IMFERIACTE RS EPR U L FHBE R R
SR FH PR I R R TG A1) A0 ER 22 500 ng/mL, EA
AR . FEBFEL 100 pL Fisk i BRI oy b v ViR
100 pL IMFE B0, IR, I 2 mL HEE
Ja %%, JlE Smin, 8000r/min 2.0 10 min, EJ75
TAPIE TR ERHIRE M B E3E WA R ST,
I HEE 100 pL i i€ 2 3% 8 000 r/min 550> 10 min,
HY Il s “2.2.17 TN 0k 25 A gD o
2.12.3 IO I S bR o 2R R RV RS 5 B
@R SD KR, RH BRI E e 2 iR,
O JIEEXIL 2 mL, X 28 R A 2R AT 1h 0L, XK B gk
TR BRSSP L. B TR R0, 3500
r/min B0 (B0F4% 8.6 cm) 3 min, BIBEHIM
o K HH I EEACH BT BN 2 000~ 1000, 5004
200~ 100~ 25ng/mL FRHI AL R, 700
U100 uL BT EHE O, FHESKT, 05
BN 100 uL KBRS HILIR, Wi, 190 EKE
42000, 1000, 500, 200, 100, 25ng/mL %I
HHHEARE . T8 “2.12.27 TR 5k ERE, 4
TN FR VT (B i FRIEm ), $2 MR “2.2.17 TR
R SR AN S S AR T Al FRE R e T AR, DASEAE
R EIRFE NREAR AR (XD, SRACTH FIRE L F eI
AL AR (YD, 13Z61ERIATRE: Y=1.0126
X+6.0177, r=0.9972, 45HREH, FLHLE 25~
2 000 ng/mL Ji S FE X [AFAE LR R -
2124 LEMEEHR A MKILR “2.12.27 O
IR, 18305 (SRR, 5 EI e
IR (25ng/mL) FIZEEE 12h MEEEIETR, 1%
MR “22.17 TRk FE, 5L 11, i
FHIERR RN 5200 5 B I T4, LEtERim .
2.12.5 FEEFEFELE BUREIREL A1 25, 500,
2000 ng/mL JFEFE i, &R PAT 3 4. 1%
“2.12.27 TR J5 AR RS S, DA SRAGE R
IR ER RSD 7338 7.11%- 3.48%- 4.58%, 455
KRN EE MR LT

WU B 500 ng/mL JRFEFES:, T ASE R

t/min
1 Z=AMmE (A). mMENRRER B) MIMRER
(C) #J HPLC
Fig. 11 HPLC chromatograms of blank plasma (A),

plasma reference substance (B) and plasma sample (C)

(4% R “2.12.27 TR 7 iR A B SORE S i, 43 1
17 3 40, M H ISR FER) RSD N 6.48%, 45
R (AR % R AP BUREIREA 500 ng/mL
JREEFE, 0B 2 ASSEIE N GUR A A A8 4T
W, 23 5PPAT 3 4, MR SRAGE &R 1) RSD
N 7.29%, 2ERFRHZSIHEIM: R I

2.12.6 FaEMEEE B Len-Bud-SANs ig 2 h i
FESEW, T 0. 2. 4. 8. 12, 24h, %18 “22.1”
T il S A ERE I il R S e 5 SR TG U T
FULL RSD 1E°H 5.55%, REAMIAE M e Rt
BUFR BN 1 000 ng/mL FiztEs, T-20 CIE
BETFA, T 00 3. 6. 9. 18, 30d BUkE, W75
A B IR FE) RSD N 6.82%. JREWKEE N 1 000
ng/mL JFHERE TR SRR 6 Uk, M1 SAET i R
FE () RSD 9 5.19%.

2.12.7  FREUEICER L J o KON B A R T SR 42
BB BN 250 500, 2 000 ng/mL 2461 L3 %}
WA (AT FR ), J% M8 “2.12.2” TR 7
TRALER, I R PR S SRS RY (). HX
ZAIMH 100 ul, #5088 “2.12.27 TR LA, o
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NFEIREE AN 25, 500, 2000 ng/mL 5216 H % 1
TR Tt frig FRIE IR ), Y0 5 ik g PR PG A 5 5 Y 0
MR (b)), AR =a/b, FRER, K. F.
o O R A B 5 A AR g R s g 2 B[] AL 2R
N 96.91%- 102.25%- 97.04%F1 101.57% (n=3),
RSD {H#4/NT 8.0%, 453K I FEE AR =

HUR B EE N 25, 500, 2000 ng/mL 2246 H %}
FER VAR CRTIBE g ), BRI IEmAR (o,

RN, =blc. SEREIR, K. . BHEKES

A6 IR iz Y I I B T A% N 43 il 9 103.11% <
97.48%. 101.99%F1 97.21% (n=3), RSD {H)/)
T 7.0%, S5 FFR TR N

43 L 2 000+ 4 000 ng/mL Jii 2 ML 3 AE b, A
M AR 10 £, AEEHERENE. SRE
7N, CPYIUERGEE 2 I 97.61%A1 103.19% (n=3),
RSD 73514 3.16%K11 5.44%, &5 B3 WIRE S F e ]
SEMEE.
2.12.8 tMIRS &R BUREIKEN 25 ng/mL
SAC T ML R A IS W D W B, S 2 =R N 5.0
ng/mL (fFEELEZIA 100, EMERHN 2.5 ng/mL (fF
L2908 3D,
2,129 #jFhaiiR FAETERY . MEIEEY)
F1 Len-Bud-SANs #-i5 i 2k WLIE 12, A DAS 2.0 3K
PR D R IAT 400, ARNE 1. S5
BIZAELEL, YIERIREYIN tmax M 012 T RZ AL
(P>0.05), 1M Cmax~ AUCo-, Fl AUCo- 3 i 35 1 $2

= (P<0.05. 0.01), UiPHE 4 ZHEE— e fE A L2
T EEE RN, HA, Cna A1 AUCo~ 43
AIFEE A 1.42 551 1.79 £%; Len-Bud-SANS [¥) fmax
BEMIEFE (2.141043) h, 1 BEMEKE
(4.45+0.80) h, Cuaxs AUCo- il AUCo-o Bt 2 3%
PEFE R (P<<0.01), HH Cumax Al AUCo-, 235l

% 3.00 fi5 411 5.60 fi%, Ui B Len-Bud-SANs A R fig it
TEE RN SPHEIRSYIMLL, Len-Bud-
SANS [f] tmaxs t12+ Cimaxs AUCo— Al AUC-o34) 65 .
FEZER (P<0.05. 0.01), iEY Len-Bud-SANs {2
WA E R TR A -

2.0 7
l — SRR

1.6 L —— PFIRAEY
T_E] \[ —— Len-Bud-SANs
i:g_b 1.2 1
=
Z 08 -
%
g

0.4

E 12 REHEEHA. IREAY. Len-Bud-SANs HY%5-
ATHAZk (X+s,n=06)
Fig. 12 Profiles of plasma concentration-time of
buddleoside bulk drug, physical mixture and Len-Bud-
SANs (X xs,n=6)

R11 FHEERZ. IEE44. Len-Bud-SANs BT EH4FFSH (X+s,n=6)
Table 11 Main pharmacokinetic parameters of buddleoside bulk drug, physical mixture and Len-Bud-SANs (X + s, n = 6)

ZH LA SAH EEE YWHEIREY Len-Bud-SANs
Fmax h 0.99£0.35 0.91£0.27 2.14£0.43"
t h 2.82£0.58 3.01£0.54 4.45+0.80"
Crax ng-mL™! 504.81+105.77 715.74+166.16" 1512.47+431.71""*
AUCo-+ ng-h-mL™! 1386.941+456.13 2 485.67+620.37" 7 768.56+1 210.54"*#
AUCo-o ng-h-mL™! 1425.56+473.14 2 602.38+679.97* 7 974.90+1 300.85"*#
HEEHFEEZLE: P<0.05 “P<0.01; SYERAYILE: *P<0.05 #P<0.01.

*P<0.05

2.13 Len-Bud-SANs &M HFMHITM

2.13.1 SEIHFE HC18 K SD K RBENLA K 3 4,
B2 20 (0.5% CMC-Na ¥R FAet R R4
(228 mg/kg, ZALT LDso [f) 1/10) #1 Len-Bud-SANs
HO(LAZIETFTT, 228 me/kg), FFRZZH 1k, &
4 14d. MELHNMETRS, 0% TR &
SV . SRR fE SR SR R, 20 3

**P <0.01 vs buddleoside bulk drug; P <0.05 *P<0.01 vs physical mixture.

G RN, DR PR

N RRABE =m wm/m

JEREFEE =m ws/m wim
2.13.2 ﬁifﬁ”ii&i&gﬁi AR AIRIE 12, 5%
FAALL, SAETFRZ5 200 Len-Bud-SANs 41 SD
KRB EZ MR TR EZER, KRIE3IIE
W, KB B MFMEIRE R WA E AR, i)
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B 5216 A1 Len-Bud-SANs 22414 B 1F-.
2.13.3  HafRFEECR AT R HO AN

K41 SD K KUK
RRFE BRI FE B s LK 13, S AdMtt, 5

FEF R 2540 11 Len-Bud-SAN s 4H SD K U iR E 5L

FRAEFR B B M 2R (P>0.05), UHHZEETH A
Len-Bud-SANs AN X HUA G 1% R G004 BRI

F12 KESD KRAFREMBRELER (X+s5,n=6)
Table 12 Body weight and food intake results of SD rats in each group (X £ s, n=6)
3 &/ A /g
(mgkg™") 1d 2d 3d 4d 5d 6d 7d
TH - 199.25+6.32 214.224+5.17 223.67+4.68 220.98+6.98 231.13+3.84 230.64+5.26 235.41+4.45
E It 228 204.14+4.40 219.2745.16 220.10+£7.02 222.13+5.29 226.46+6.24 233.15+5.84 233.08+6.11
Len-Bud-SANs 228 204.57+£3.39 219.264+4.28 221.04+5.57 222.13+6.18 226.84+5.95 233.63+6.18 233.19+7.11
13 il )5 /g
(mg-kg™) 8d 9d 10d 11d 12d 13d 14d
FH - 236.02+6.37 245.194+526 243.82+7.11 242.99+5.88 245.66+6.49 256.72+5.93 252.17+8.05
Eiasi 228 239.75+8.05 243.61+7.13 249.82+5.59 248.98+5.62 250.36+4.95 252.94+7.89 258.54+8.87
Len-Bud-SANs 228 239.81+5.98 243.651+4.64 249.82+6.47 248.65+8.16 250.47+8.15 252.334+9.02 258.90+8.84
1) I/ /g
(mg'kg™) 1d 2d 3d 4d 5d 6d 7d
T H - 24.17+2.16 20.62+3.02 23.25+1.85 24.16+1.98 22.82+2.56 25514238 2292+3.14
AL 228 19.28+2.11 222042.65 24.16+239 2494+3.12 2426+2.84 23394+2.69 25.18%+2.99
Len-Bud-SANs 228 24214295 22.16+3.62 23.94+3.18 25.12+4.05 26.64+3.26 26.81+3.71 27.09+3.58
1) bil=vl SR/
(mg'kg™) 8d 9d 10d 11d 12d 13d 14d
A - 26.34+2.58 2450+3.11 24.16%+2.98 25.09+2.63 25.66+2.99 29264324 29.99+3.38
AL 228 27.16+3.26 2536+3.15 27.04+4.02 26.65+3.15 30.17+£3.02 29.944+3.51 32.58+4.17
Len-Bud-SANs 228 28.92+3.19 23.68+399 27.87+4.06 25.85%2.89 30.01+4.19 3233+428 33.18%+4.30

*13 £ SD KR REFRERBHILLE (X+s,n=6)
Table 13 Comparison of immune organ index of SD rats in

each group (Xt s,n=26)

2053 FlE/(mgke") MIIRIEEC  BAERE%
H - 3.71£024 6.43+1.03
AL 228 3.584+0.30 6.57+0.87
Len-Bud-SANs 228 3.76+041 6.3610.92

2.13.4  JIE4S HE 44t 230 Bt SD K ERURE . JiF
FIE BRI B REALONE, FEEET HE Jetm B iy,
L ZEAETF A Len-Bud-SANS [RIAE )22 4200, &5
R 13, SRR IR, RUWEERHGIL
%, PSR Len-Bud-SANs & 520 ML {4 51 %
EAsThRE, et R,
3 g

I TR T R, ST REE 2R
M B AR RS E W, SEeEmEMEEEs
1o GEA O T IHENTE Bk 5 250 72 N i
ZHE My BOK, TR 0 FREET RIERE K
(s [ g bey, RS AM SR RBEHK, N

FACH R 1 22 W 2 (R 45 G A T A RIS, 78
SRS FREE S TIEEZ ST
ZRARE A E, Fify, RIS RPIKR RS
¥, HP Len-Bud-SANs. T 4% Bi/KE M K I
FT RN ZRAEH (5= K D0,

T L S A Len-Bud-SANs ¥ K XRPD
BIERT A, SEAETHAE Len-Bud-SANs #) o gL 7 45
rm VIS O, HED S TE T i A S e 8 N T8 E TR
o BT I0E Y 41 75 B0 IR b ks Bz /N T
BAZG, R AT S R v 24 (R H R R
FE, JETTSE A AW, Ak 22 R R G N 5
TEH IR RERE , V] RES 75 4% 2 08 B 2R AT A k1Y,
ZACTTE Len-Bud-SANSs H5 oA H i fife B e K T4 3
REY), RS MMM, KRR T, &k 2 Y
BIERSEREA K.

Len-Bud-SANs fA&4MRE 245 #2602 Padi B 24 [
BN R B, PRSI T Len-Bud-SANs %
KRIZZIVRETIH 1N, AT T ERIEORE 25
B ST SR G2 MU BEER A1
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Fig. 13 HE staining of important organ sections from SD rats in each group
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G 35 C, MXHEE 60%), &I Len-Bud-SANs
AR E M R

S A, YR EY) Crmax f1 AUC,-, FI
AUC)- A B EMR I (P<<0.05), iEM &1 20
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—3#23], Len-Bud-SANs ) fiax S35 PELE G AT RE S
Len-Bud-SANs Z2BAEH A ¢, H Len-Bud-SANSs fi
BRI, 2G0T B AE R g2,
BBt KAEBKRAE . Len-Bud-SANs 1 112 &
AR, RS TS 5 2518 pH 1H.
AL B PR, T Len-Bud-SANs L% T A
el i BRI ER, BRI T AT AL
2, A fE M 2GR &0, IS8 ne K,
FI TG RF M 24590 B, 39 044 P IR AT A6 0 ) FH B < Len-
Bud-SANS [ Conax AIAF T 7RIS A P01 F BE 53 5
W 52 2 MR R 2 3.00 1541 5.60 1%, ATt & 1T Len-
Bud-SANs R AK$Em | ST in AR S, f#
T SO ARS); Len-Bud-SANs R 31 FH A T
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BRSO, Ak 2 R A AR i E i B 2T,

FIF MR AR, AR ST AR
(CELERE T =/

i+ Len-Bud-SANs & I T F AL Coax
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Len-Bud-SANs 25524t 1 L E 125 % k] .

VA S PR 3 S 18 1 A i e SE i AR Ik 2
B -2 20 % 2000 MBS NER RS & T FEH R,
BORE R T SACE DR ISE YR (5.10
5, (HEAMRNIEE T, HFRRAR & . T
% T SACH R Rk, AR A P R P R R
2 2.89 i, (BRI FI R L, S BRI FIZ B HUK.
475 5 % T ZE TR E AW, DIRBIE
VIR SR A 2.1 £, (HBEAG 5 AR, Xt il
A ERE S, HBEIEE SRR, mIREsY
i) 225495 L T 5 A R P A s

AR RS R AN R A B I 7 2 2 A
AR, #1145 7 Len-Bud-SANs, IR U427 FH
PR 5.60 i, EmRAEE S, Hifill&IELHEM
FANER, HmHET s CER. %5, AR%E
B 7 Len-Bud-SANs &b T2 Z5&HLH]. #ALPE
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