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# ZE:. BH IR R-RST S B R R &5 #4 (steviosin-cryptotanshinone self-micelle solid dispersion, Ste/Cry-
SMSD), H%H L RAPIFIF EE RS ILBE(E R . F33% KA Ste/Cry-SMSD H H 34 i ) A s B Rk 24 B ¢4 b, (8
Box-Behnken #it-Mi M H i (Box-Behnken design-response surface method, BBD-RSM) 4k Ste/Cry-SMSD 475 T2, X 4t
LM ARATH (X-ray powder diffraction, XRPD) ¥E 7 #TFaFH S BATE Ste/Cry-SMSD ¥y AR H i i B, {8 BLIH- AR 4621 b A1 (Fourier
transform infrared spectroscopy, FT-IR) B 725 & WL, 15 H 7 54 %8% (transmission electron microscope, TEM) % Ste/Cry-
SMSD HH B R MMM, FBHTIEF LR Ste/Cry-SMSD (L E . T RGN . LIRS Z S %, £
Ste/Cry-SMSD AT I HRAE VIR FE o ST R BB IR AR, LRSI SR 2582, AN Ste/Cry-SMSD [ LA 25 2500 1
JIRWET . £55R  Ste/Cry-SMSD AL Tr: FH AR TSR AR 2.70 mg/mL, 4N 52.0 C, HiHER A 60.00 min.
Ste/Cry-SMSD H AR R EERHK (94.7740.57) %, HEAEN (8.1110.06) %, FRfEHN (8.694+0.56) nm, { HIAL
N (=16.19£0.92) mV. RBPISEAEHE R TR RS S E R, HFUTERERAEET Ste/Cry-SMSD #KH', Ste/Cry-
SMSD FERAN B « Wi H BE 24T A& Weibull #28L. 245315245 R 27K, Ste/Cry-SMSD JEUEIR BE (Comax) 4 (1129.34+206.13)
ng/mL, P (1) K ZE (4.1520.82) h, SEEPHSERERIZAE LEARXT 1 IR AR BE SR = 2 6.11 % . Ste/Cry-SMSD
L EWGUE RS S IR MR 2530, AT 88 0 & IRKET B . 4518 Ste/Cry-SMSD ALJ5faj 88, E2EHN 7 EHH 24
FIFHRE, JFH 58 7 FLFE B -
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B

FESHES: R283.6 NHRFRERE: A NEHS: 0253 - 2670(2025)13 - 4621 - 13

DOI: 10.7501/j.issn.0253-2670.2025.13.007

Preparation, characteration and in vivo evaluation of steviosin-cryptotanshinone
self-micellizing solid dispersions based on “combined drug-excipient” strategy
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Abstract: Objective To prepare steviosin-cryptotanshinone self-micelle solid dispersion (Ste/Cry-SMSD), and investigate oral
bioavailability and hypoglycemic effects. Methods Encapsulation efficiency and drug loading of self-assembled micelles acted as
evaluation indexes, the formulation of Ste/Cry-SMSD was optimized by Box-Behnken design-response surface method. Crystal form
of cryptotanshinone in Ste/Cry-SMSD powder was analyzed by X-ray powder diffraction (XRPD), combining mechanism was studied
by Fourier transform infrared spectroscopy (FT-IR), morphology of self-assembled micelles was observed by transmission electron
microscopy (TEM) and drug release behaviors in simulated gastrointestinal fluid were also investigated by dialysis bag method. The

relative oral bioavailability of Ste/Cry-SMSD was investigated in comparison with cryptotanshinone. Diabetic model was established,
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and the glucose-decreasing effects and oral glucose tolerance of Ste/Cry-SMSD were compared with those of cryptanshinone. Results

Optimal formulation of Ste/Cry-SMSD: the steviosin concentration is 2.70 mg/mL, preparation temperature is 52.0 ‘C, and stirring

time is 60.00 min. Encapsulation efficiency, drug loading, particle size and { potential of self-assembled micelles were (94.77 £ 0.57)%,
(8.11 + 0.06)%, (8.69 + 0.56) nm and (—16.19 £ 0.92) mV, respectively. Cryptotanshinone and steviosin might be hydrogen-bonded

and existed in the amorphous form in Ste/Cry-SMS powders. Drug release behaviors of Ste/Cry-SMSD in simulated gastrointestinal
fluid were conformed to Weibull model. Pharmacokinetic results showed that Ciax of Ste/Cry-SMSD was increased to (1 129.34 +
206.13) ng/mL, 12 was prolonged to (4.15 + 0.82) h. The relative bioavailability of Ste/Cry-SMSD was increased to 6.11-fold compared
to cryptotanshinone. Ste/Cry-SMSD significantly enhanced glucose-decreasing effects, blood glucose regulation ability and oral

glucose tolerance of cryptotanshinone. Conclusion Ste/Cry-SMSD prescription was simple, which significantly increased the relative

oral bioavailability and enhanced the glucose-decreasing effects of cryptotanshinone.

Key words: cryptotanshinone; steviosin; self-assembled micelles; combined drug-excipient; Box-Behnken design-response surface

method; drug release behavior; pharmacokinetic; bioavailability; hypoglycemic effects
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1.3 49

THES SD KR, MEMEF R, s N (220+
200 g, MGEFFEA NP RO, SITEATIES
SCXK (#) 2020-0001. Zh47)5256 1G4 Tl 5
AR 2B A RS0 V) SAVE FH e, A4
& 3R JEN, B BEEAtAES )y DWLL-202403006.
2 FHESH#R
2.1 Ste/Cry-SMSD I

IS A SR ARG, I TE /K T e i) 5 =
WIEN 025 mg/mL IS SEH ORER, %H5
#H . KB 20 mL [ FH S0 OB R R S anm
L OIMAN—EBME AR (GRERD, T—eiE
KW RRE D1 — B A (FE3E 600 r/min), RI43
HIE EWROAER. THEEN 50 TR
JETRZE B 2Tk O, WERLL AR A, BI1E
Ste/Cry-SMSD . [FJi il & A2 B PF 2 Bl i1 FH A
(steviosin self-micelle solid dispersion, Ste-SMSD).
22 RRASEEENESENESL
221 EIEZA BN EE-0.2% R KA TR
(65 : 35); AR &N 1.0 mL/min; (3% K4 Agilent
Zorbax SB-Cis 1 (250 mmX4.6 mm, 5pm); &l
B 270 nm; HEFEARUN 10 uL; 89 30 Co
HRIR AR ARG S B W v AR T 6 5000
222 [RFFSEO ISR I RS AR R
S0 IR I 0 R G ) RSB P 2 TR R
4 100.00 pg/mL St F& i VAR
2.2.3  Ste/Cry-SMSD Bl i il %% KRR
HY Ste/Cry-SMSD ¥ & 10 mg, BT 100 mL &
o, N EA R MR AR . FEE I 1 mL B
JE A 10 mL &R, 0 EE-0.2% H FRZK I i
(65 : 35) %k 2 27X W15 Ste/Cry-SMSD A i iAW o
224 BMEXRRFEE WHGEE “2.227 TiF X
AV SR P P TR RRE T A ST AR B 9 3l .00
4.00. 2.00. 0.50. 0.10. 0.05 ug/mL K] &5 &2
i o} BRI, IR “2.2.17 TR (0 S A R
ESTEIRE QO MU (v, #HT&M%ERIH,
13EEFH 2 B bR e Ze B =1 7 RN Y=24.117 9 X+

1.158 6, r=0.999 9, KB SIZEE 0.05~
8.00 pg/mL fF1E RUF LMK R .
225 LREMES IR, & 2237 I
NSRS B PERE S, 53 EL Ste/Cry-SMSD i
TR A VAR AN B Sl R VAT, iR “2.2.17
Tt SRR RN, 25 R 1, 25 ARER R
FHH S A Z HAR T, LRI .
(SR ]

0 2 4 6 § 10 12
t/min
1 [FAMHSRIBR (A Ste/Cry-SMSD #iXRAR (B)
R SE R MIAR (C) # HPLC
Fig.1 HPLC chromatograms of negative sample solution
(A), Ste/Cry-SMSD sample solution (B) and

cryptotanshinone reference substance solution (C)

2.2.6 FEEEEEL 4L 8.00, 2.00. 0.05 pg/mL
B Pt ZENTR Sis,  rnlEgiliat 6 Ik, 1HEAS
Pt ST AR K RSD 205108 0.43%. 0.60%-
0.78%; BRI/ RIIK 1 K, ZELLMIR 6 d,
THEAR RS E T AT RSD 23518 0.68%
0.44%. 0.28%; ZRFEHN. HIAIKE %R RIF.
227 FawEtE#%% B Ste/Cry-SMSD SR fia i,
TR )T 04 24 44 8. 12, 24 h FERENE &P}
SR, THEASHERFRF RSD 4 0.69%, %
B AR VAVRAE 24 h RS E T R I .
228 HEMHEH HUFE-— Ste/Cry-SMSD #i K,
el “2.2.3” WURJ7ikM4 Ste/Cry-SMSD il i
W 6 1y, BEFENERSTSE G E, THEAHAE
3% RSD N 1.07%, R IVEEL R
229 IFEEREFELE RSB FREC Ste/Cry-SMSD
MR Smg, 394, HHET 94 100mL =,
S AES K 3 AMKFAL, % Ste/Cry-SMSD H
KR0S 8 50%. 100%. 150%0 N Fa ) 2
SR, FEIR “2.2.37 TR 5 ik A AR A TR
WE RS & &, THEARBPEZS I 0T 3 it Bl
SR A 99.43%, RSD N 1.40%, FHi% 515 AT HER
ME Ste/Cry-SMSD ¥ K H B FH S0 & 2
2.3 Ste/Cry-SMSD SR MFL A= HINE

Pt S EAER T7K, 1T Ste/Cry-SMSD 43 #
TG, BT EHHABETE RIS, iR
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WL 0.22 pm THALIEE R, ATBR L AT B R 1)
P2, R SR E Ste/Cry-SMSD TR
R AL 4R 245 B B Ste/Cry-SMSD ¥y K 2 B8 T
KA, 3t 0.22 pm TALIERERR LRSI, e £t
BRI SIRE (n o), SRS E
(m wzw) FHLL, THE Ste/Cry-SMSD A FSF S0 11
B, HRIE Ste/Cry-SMSD W EJRE (m wra),
TH5. Ste/Cry-SMSD H S FHS R (1) 32 &

AER=m waa/m wsa

WY E=m wus/m wnn
2.4 BREZEEE Ste/Cry-SMSD &5 TE
241 FIHEFRRBIREER [EERSTSE N E
WREN 0.25 mg/mL, &N 50 C, HidkEmf A
4 60 min FAE T, ST R T EIREEXT Ste/Cry-
SMSD JERUR AR, SR NE 1. FEHFR
JR B (389 1, Ste/Cry-SMSD H a1 2 ()40 3t
RIZWIGIN, T RE IS PR 56 2 03 R 5 20 T 1
B, SRR RN, MRS ERR G T
ZIEEAAL RIS, HRI TR R SRS T
Z AR Ste/Cry-SMSD, #i AL 1N, b
35 E R EIRFEERN, Ste/Cry-SMSD 1 [} 2 B 1) %
R R TS, TR RN R =L
— BRI J AR L e gt — 2B, 4k
RS R EWRE, PRGNSR HEL R, ATz
T #2455 . Ste/Cry-SMSD hi 2B i 46 2 i B9k
BT BT, AHRAR/NT 10 nm. 7] W49
KR EWEN Ste/Cry-SMSD Hrf P12 (1) A0 %
IR RO, 5 Sk PR 46 = TRk E 2.0~
3.0 mg/mL #ATHEAL
242 Hl&EEFEL  [EERSSE0REKREN
0.25 mg/mL, E&REWREN 2.5 mg/mL, it
i E] A 60 min 2514 R X} Ste/Cry-SMSD T i # )
oM, SERNFR 2. B R B RS, Ste/Cry-

F1 HEEREREXS Ste/Cry-SMSD B RAS N
(Xts,n=3)
Table 1 Effect of steviosin mass concentration on micellar
formation of Ste/Cry-SMSD (Xt S, n=3)

%2 HIFIBEX Ste/Cry-SMSD FRALRAIEM (X5,
n=3)
Table 2 Effect of preparation temperature on micellar
formation of Ste/Cry-SMSD (XS, n=3)

il il B2/ C A3 2/% AR/ % Hi4%/nm
30 4356+126 3322011 8.99+0.72
40 75884140 62242024 8.72+0.85
50 96.13+1.02  8.01+0.17 7.84+0.68
60 92744095 7.61£026 7.01+1.34
70 88.45+1.11 726+0.19 6.48+0.79

SMSD HRa P2 ) A 3 2R A 2 24 & 25 ARG
TREESE, wRER NPT S R R T K
Ste/Cry-SMSD 75— [l £ PR B 1, il B LA
I ASFIF- Ste/Cry-SMSD [ I il & 5 BE it i)
A BE T B Z 0 P Ue), [N vy iR 9 T R S
Ste/Cry-SMSD i &tifa e Y, & Sl
M2y B T A A2 BE R 45 1 Ste/Cry-
SMSD #i4244)/N T 10 nm. 7] WL 45 I5EE X Ste/Cry-
SMSD S FHZ R (3 R BRI ROR, &
830 P 2 TR EE 40~60 CHEATINAL

243 PEFERTEFELE [ E RS SRR E R
0.25 mg/mL, FHAZAEIKRE N 2.5 mg/mL, ##%
TREH 50 Co&AT T LI (B % Ste/Cry-SMSD
TR R IFE, 25 R WA 3. & e A ()1
I, Ste/Cry-SMSD 35t Z F g, 24 35 £ 5E s T
Py, mlae Nt 2S5 R PR Ste/
Cry-SMSD 5 % — 5 (I [a], {H R a) g K5
TR, SEEERE TR, FRW
A HEXT Ste/Cry-SMSD g #eF € 1t = A= AN Fl g,
HET RO AL RN B BRI AR T 35
min i}, Ste/Cry-SMSD #i215/NTF 10 nm, K45
P B S 4% 5 7E 35 min DA_E o AT DLEEHERT R0 Ste/
Cry-SMSD 325l 1) 0,35 2R P38 2 A R
W, GRS 8] 35~85 min 4k& R4k .

K3 EEEFHERT Ste/Cry-SMSD FEERARRAIZN (X s,

n=3)
Table 3 Effect of stirring time on micellar formation of
Ste/Cry-SMSD (Xt s,n=3)

MEFE/(mgml ) BEF%  BAE/%  RiiE/mm BEFEI [E/min - BE%R/%  HAGE/%  RifE/mm
L5 72.8941.26 8.72+£0.24 7.86+0.95 10 36.98+1.04 3.06+0.13  10.19+1.04
2.0 84.57£1.40 8.54+0.16 7.79+1.11 35 72.81£0.95 6.02+0.17  7.26%0.72
2.5 95.6911.02 7.94+0.19 8.06+0.84 60 94.96+1.07 8.04+025  7.14%£0.96
3.0 98.0310.95 6.96+0.21 9.43+0.93 85 90.59+0.82  7.48%+0.19  7.31%0.85
35 99.74%1.11 6.21£0.13 9.69+1.13 110 86.07£1.27 7.1540.18  7.23+0.70
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2.5 BBD-RSM fft{t Ste/Cry-SMSD /5T Z
FRAE LR R 42 25 L, K H BBD-RSM f2 4k Ste/
Cry-SMSD 477 T. 2.
251 REWIHHE ERSISITERER 0.25
mg/mL IRTHE T, KINEA 2 EIR L 5 5
FHREI [E] % Ste/Cry-SMSD H e P+ B 1) T 1 i
WaIHBMBARELMEKR, B HENALTE
Xi~ Xos Xa, HRAE “247 DUNEZER, X1 Xoo
X KPR BN 4. BT Ste/Cry-SMSD i R
ki — /N 10 nm, MORFRERIEHARILTE
b, EBAERAE R 2 AN abs o BIE N R AR =
Y1 Rl Yio 9T 1# Ste/Cry-SMSD J& & I i o [al i B
AR EaE MR, APFCRALZEETE
%} Ste/Cry-SMSD 4t T2k Tk, T as®x
MR FSEE, NERKKIIREN 0.5, WLE
POy =/ KA E % X 0.5+ 82 &/ R H 2

e 4625
2X0.5,
252 BUEMRES KT EST 17 NMRBRAE
MIREE R IR 4, LEAVE0 T Z s Ik 5.

K FH Design Expert V13.0.1.1 WA AE 455V
IIECEERER, SRV IR Z TRIA RN Y=
0.980—0.051 X;+0.033 X>+9.875X 1073 X3+8.000 X
1073 X1.X2 4 0.039 X1.X3+ 1.500 X 1073 XoX3 — 0.065
X12—0.091 X>2—0.081 X3?, A% P<<0.000 1,
RN ZR GV BUP R R 2 B S
AR FUT P=0.1615, LREMZES (P>0.05),
FWIRET R ZO0 BOE R S5 R IR N . 25
GV R2 A Rag? 73 71179 0.990 8 1 0.979 0, KW
AL A TR AR AT H T Ste/Cry-SMSD Ak
Ji TEMA . IRIER 5 T ESWTER, VIR EL
SRR XL Xoy XXas X2 X2 F X2 BRI
PEZER (P<0.01),

&4 BBD-RSM iRIEFEFKF. HEZIHRER (n=3)
Table 4 Factor levels, test design and results of BBD-RSM test (n = 3)

RIS X/(mgmL) Xo/'C Xa/min Yi/% Yo/% L5600 |55 Xi/(mgmL™!) Xo/'C Xs/min YW/% Yo/% 4EE VS
1 2.5(0) 40 (-1) 85(+1) 77.38 6.44  0.796 10 25 60 85 8432 6.79  0.852
2 20(-1) 50(0) 85 7641 7.57  0.860 11 25 60 35  80.16 6.63 0.821
3 25 50 60 (0) 96.82 7.98  0.990 12 25 40 35 7525 622 0.771
4 2.0 60 (+1) 60 80.17 7.94  0.902 13 2.0 40 60 7494 736 0.839
5 3.0(+1) 50 85 86.89 6.10  0.824 14 3.0 40 60 77.83 541 0.734
6 2.5 50 60 95.90 7.91  0.981 15 25 50 60 9622 8.02 0.990
7 3.0 60 60 87.13 6.17  0.829 16 2.0 50 35 8276 8.14  0.927
8 25 50 60 95.59 7.89  0.979 17 25 50 60 9528 7.74  0.967
9 3.0 50 35(-1) 77.65 542 0.734
=5 FEESHFESH
Table 5 Analysis of variance of comprehensive score
WiH CPHM AHE B F1ii P1{a T H A HBE ¥ 7 F1H P1H
B 0.13 9 0.01 84.03 <0.000 1 | Xx;? 0.02 1 0.02 105.91 <<0.000 1
X1 0.02 1 0.02 124.90 <0.000 1 | X322 0.04 1 0.04 209.52  <<0.000 1
X 871x1073 1 8.71X103 5255  0.0002 | X32 0.03 1 0.03 164.90 <<0.000 1
X5 7.80X1074 1 780X 10 471 00667 | %% 1.16X1073 7 1.66X 107
XX, 2.56Xx107* 1 2.56 X107 1.54 02540 | &WAH 7.99x107* 3 2.66X10% 295  0.1615
XX 6.16X1073 1 6.16X103  37.17  0.0005 | Sz 3.61X107* 4 9.03X107
X2X3 9.00X107 1 9.00X10°  0.05  08224| &% 0.13 16
253 WML LT T 2ME ST E  WELZEWSANERE, XEHN 07~10, 17

Xiv Xov Xs 5EEETE RN K, 45 R WK 2.
2 [ 5 F— R &I, Ste/Cry-SMSD 4 & 1o Bkt &
A 2 BRI RSG5 n 5 T %, Ste/Cry-
SMSD ZR& W A E R KM, RURH BBD-RSM
EXT Ste/Cry-SMSD Ab77 T2 AT AL AT AT

Ste/Cry-SMSD i % 4k 77 T 25 9 fiff 4 3 ot &K &
270 mg/mL (ZEEIE, BIEEE/NT 1%), fil#%
B 52.00 °C, $iiFERTE] 60.00 min (ZRHEIE, &
EMREANT 1%), WZEETES 0.998.

2,54 Ste/Cry-SMSD 477 TE5E  #18 “2.5.3”
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X/C 450 2.25 Xi/(mgmL™)

Xi/min 475

1.00 ;

LAty

275 725 550
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2 AEEZRMZETFSHNEAE

Fig. 2 Response surfaces of different factors on comprehensive score

TR A E AL T7 T 24T 4 3 4k Ste/Cry-SMSD,
43 HIE Ste/Cry-SMSD [ 41 26 7 R o 11 A
MEZia, 4R K 6. LITZEETESr 0.998 AZ
%, THEASSEPREEE VR AR 22 -1.10%, R
LB AR S SRR 7] “2.237 TR
771244 Ste/Cry-SMSD i i 5, M5 Ste/Cry-
SMSD HEaFH 2T & 808 (8.38+0.17) %.
Fz6 LHWIELER (X+s,n=3)
Table 6 Results of prescription validation (X + s, n=3)

L ([EES R WA/ % ZEEVFAY
1 94.16 8.06 0.981
2 94.87 8.17 0.992
3 95.29 8.09 0.989
PEJE 94774057 8.11+£0.06  0.98740.006

2.6 Ste/Cry-SMSD 21k 14 RS

2.6.1 X BrREHRATHE (XRPD) 4 BRES+=
i, &% 2. PHEIEEY) (LLBIE Ste/Cry-SMSD)
A1 Ste/Cry-SMSD ¥y Ki&&#&#) 10 mg, BT X BAK
TS EEATIA, W% B 10mA,
53 ANV 2351 9 4°/min F11 203°~45°, #UkE N
Cu. Z5RIE 3, BFHSEREIZTE 4.0 5.6°
10.4°, 17.6°F1 23.9°%%4b HH BURFAE &7 2 0, 7E4) 2R
TRA ) XRPD 3 A 475 A W 52 21 B P Y 2 B A i 7Y

Ste/Cry-SMSD

WEIR S

LiESESE e

KT 20 R 2

o 12 24 3% a4
20/(°)
3 Ste/Cry-SMSD. YIEREY). MHBRERGFZT
SH[ERIZ5H XRPD 45
Fig.3 XRPD results of Ste/Cry-SMSD, physical mixture,
steviosin bulk drug and cryptotanshinone bulk drug

g, RPRPISES R LYERE S, A
REXT B PE 22 Wi i IR A 72 AR 5218 - Ste/Cry-SMSD [
XRPD H A WL PSRRI i B0, 3R B R P2
Al B8 B f BUIR S B A N o E TEARES, R 2% B
Ste/Cry-SMSD & —MUA [F T W R S Y 5 -

2.6.2 8 B0 AR 27 4 3% (Fourier transform
infrared spectroscopy, FT-IR) Z3#r 7 AlEEE TS
i J5ikl 25 . B R IERIZG. IR A (LBl
Ste/Cry-SMSD) F1 Ste/Cry-SMSD #y A& &, A
WRAE OREL 121000 B ETEYES], KR )E
WK, MWEAR2&AE: 254 2 Ik, PRSI 16 1R, DLl
N 100.0, S3HERAN 4.0, R 4, EfH5RIE
BIZGH) FT-IR 1, 3 344.76 cm™! AH AR F-OH
fH4EdRBNIE, {HFE Ste/Cry-SMSD ] FT-IR F1#35h&
3360.6cm™!, R R L-OH Al RE SRt
S RAE TIEH. TERSISEERZ51 FT-IR 1,
1 647.52 cm ' AH L E C=0 BIgikahi,
1 618.99 cm™! R i YR B, FEVEIRGY)H
FEARR KA RAA, 73758 1647.56. 1618.94
cm™!, {H7E Ste/Cry-SMSD ] FT-IR 1, /35N =
1650.37. 1621.84cm™'s Kk, HHEMEEFFSES5H)
K C=0 FMZEM I e 5l 5 #4504 F-OH kAT
ZEEH, WML T Ste/Cry-SMSD.

Ste/Cry-SMSD

YIRS
4000 2800 1600 400

v/em™!

4 Ste/Cry-SMSD. ¥IERE&Y). FHRRRBLGMES
SHERIZ5H FT-IR 45
Fig. 4 FT-IR results of Ste/Cry-SMSD, physical mixture,

steviosin bulk drug and cryptotanshinone bulk drug
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2.6.3 EfRENE B E RS S ER 5 5
BT pH2.0. 4.0, 5.5, 6.8, 7.4 B £h2% /P (PBS)
RealidbKe, #7515 min J5[E 2 T 25 CEGZSET,
120 r/min ¥3% FE% 3 d, BCEIEWGEL 0.22 pm 1
FLUEIE S, D BaFH S0 IR . [FEI e P B
REY) (BEFHZSEEAE 46 % e dl[E) Ste/Cry-SMSD)
FI Ste/Cry-SMSD AL, SR WK 7. BSISH

JERFZGEAS R A P R FE ST 4 pg/mL. 4
HIRAYH Ste/Cry-SMSD ¥4 T Faf S EREA
[E A I3 RV R, S B B35 1 22 = (P<<0.01),
A A 4 = I A Tl A 9501, Ste/Cry-SMSD X B
FISERERSER TS TYHIRAY, WikS
Ste/Cry-SMSD 278 7 FafH Sl i 10, A% T Bt
S KL I 4 I E SR R 3 K

7 Ste/Cry-SMSD, ¥R &SRS HENAEARR pH ENRPBBEENESER (X+s,n=3)
Table 7 Solubility determination results of Ste/Cry-SMSD, physical mixture and cryptotanshinone bulk drug in different pH

media (X +s,n=23)

VERE/(ug-mL™)

A
pH 2.0 PBS pH 4.0 PBS pH 5.5 PBS pH 6.8 PBS pH 7.4 PBS aift K
[SER L] 3.58+0.07 2.75+0.05 3.71£0.08 2.93+0.09 3.81+0.05 3.74+0.07
YR & 33.644+0.87" 36.161+0.95* 35.77+0.72* 31.0440.43" 35.75+0.80* 35.58+0.69"

Ste/Cry-SMSD 315.68+ 11.14™* 304.14415.22"% 411.924+13.82™* 370.98+10.76"** 532.16+18.17"**# 389.77410.84™***

HREIISELLE: "P<0.01; SYEHREWLEE: #P<0.01.

**P <0.01 vs cryptotanshinone; #P < 0.01 vs physical mixture.
2.7 Ste/Cry-SMSD BH 4R RAKRIE
271 HAZERARBESRINE KL TEM W BUE
& Ste/Cry-SMSD #ioK, srk Talifbk, EyRa
HARRRIRER, MUK 5, PSRz
YUE T K, 1 Ste/Cry-SMSD 7] F R —i% B IR
=R

5 [RfHSEF (A) #0 Ste/Cry-SMSD #5K (B) £k 4>
BiER
Fig. 5 Dispersibility of cryptotanshinone (A) and Ste/Cry-
SMSD powders (B) in water

WS & 412 e AR B R4 W, s
FRANTR R BEIRE N 1.5%) Yo, BTG5 T TEM
NARER 5 A EE I RS AR A 543 R N 0.19
nm, JEEEEN 200KV, BOKREECH 18 000, 4
UK 6, Ste/Cry-SMSD TE/KAH ] H 41 25 7 s bl
BRIEAPKI A, XAl REZ T Ste/Cry-SMSD 4k 7k
T A R I SRR TS,

2.7.2  Ste/Cry-SMSD [ 4125 i oRiAZ AN ¢ AL SE

El 6 Ste/Cry-SMSD 5380 T /KR EEIREY) TEM [
Fig. 6 TEM diagram of micelles after Ste/Cry-SMSD

dispersed in water

HU Ste/Cry-SMSD H A AR A, B TR
P B Kifz . 253 B SR 3 (polydispersity index,
PDD A1 ¢ Hf7, 455 LA 7. Ste/Cry-SMSD R
RIFRAZ A (8.6940.56) nm, 5 TEM W&L3
fR 4k BIEA—F. Ste/Cry-SMSD ¥ PDI ¥ 0.009 +
0.002, K KR —ME R . Ste/Cry-SMSD [ C
RN (—16.19£0.92) mV, FHEHBEHKEHEE
TH] 5 — 2 F (1 7 FELAT o
2.8 (RINEDITARBEANSIAR
ISR R 2 MENREY) (B SER
T35 Z LA Ste/Cry-SMSD) Ail Ste/Cry-SMSD ¥}
KiEE (RS ER 20me), B TENE
W (GBI 4> TR 8 000), JIN pH 2.0 FAR AL
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A
1 10 100
FifE/nm
B
=150 =50 50 150
¢ HAZ/mV

7 Ste/Cry-SMSD fEKFHIRIZE 53 (A) FA AL (B)
Fig.7 Particle size distribution (A) and { potential (B) of
Ste/Cry-SMSD dispersed in water

B (BB EAMANS 0.8%% LA 80), L.
K 37 CHIBILE W 1000 mL /F AR, N
75 r/min. F 0.5, 0.75. 1.0, 1.5. 2.0, 3.0, 4.0.
6.0 12.0h 43 HIEEE SmL, J& 5z BN A R A
pH 2.0 FIAHL B (5 B B RGNS 0.8% 5 11 A4 1
80D, £ 0.22 pm THALIENLYE I 5 M E B S0 &
. FEEREMSIERZ . MEREY (B
S5 ZK LI [F] Ste/Cry-SMSD) Al Ste/Cry-
SMSD ¥y K7E pH 7.4 BAGIR (FEE ARG &
0.8%Z 1L A4 80) HREZIT N, 45RIE 8. [
FHSHRJERZGTERALE . PR SRR, &
BRSPS EIA AR, BRGS0, YRR
HUE—E R LIRS T RIS IR E . iR
R, (ARSI IZIE T Ste/Cry-SMSD.

100 1 st s I 25
— WIERAY
80 1= Ste/Cry-SMSD

>

60 1

RBURIEY%

40 1

20 1

0

t/min

100 o ppt ks 24

- PEREY)
80 {-= Ste/Cry-SMSD

o]

60 1

40 1

RPVBEIE /%

20 1

0 ' ! ' 8 ' 12
t/min
E 8 RASHERZ. ¥EREE1). Ste/Cry-SMSD 71
MBR (A) FRIZE (B) FEMEL (X+s,n=06)
Fig. 8 Release curves of cryptotanshinone bulk drug,
physical mixture, Ste/Cry-SMSD in simulated gastric fluid
(A) and simulated intestinal fluid (B) (X £ s, 7 =6)

Ste/Cry-SMSD TEARALL 5 « Witk R T3URE 35045 31 B 2
B, 5N 84.69%F1 70.16%.

Ste/Cry-SMSD B 2 B8 (40L& 45 R W3k 8, )
P& r K/NAT A, Ste/Cry-SMSD fERLAULE « fi ke
2R & Weibull A7

#& 8 Ste/Cry-SMSD 7E1EH B RARIG R R 1R
Table 8 Drug release models of Ste/Cry-SMSD in simulated gastric fluid and simulated intestinal fluid

BN B A r
BHEW —%  In(1—MJ/M)=-0.15021—0.289 5 0.873 5
Higuchi M/M»=0279 5 {2—0.019 8 0.908 9

Weibull Inln[1/(1—Mi/M=)]=0.874 6 Int—1.211 6 0.987 4

BN R WA ¥
B —2% In(1—MJ/M)=-0.101 7 t—0.343 3 0.625 5
Higuchi M/M=0.250 812—0.028 4 0.883 1

Weibull Inln[1/(1—M/M=)]=0.824 3 Int—1.304 6 0.957 3

tARITTE], M A M 5353009 ¢ ool IR R AR, MM ¢ I 1) RBVRE L 70 3¢

t was time; M, and M., were cumulative release degrees at time ¢ and o, respectively; M,/M, was cumulative release percentage at .

2.9 Ste/Cry-SMSD #RBKEMERIREHE R

Y Ste/Cry-SMSD #1 K% 5¢g, K#RRE, V4l
TS EERRORER Y, BREEAKT S
mm, BT 105 CHAEHTIESh, & HGEEET
TSR H R =R, WBERTE. ST HEZET
T 1h, FVEERE, BE 2 KKESERER/NTS

mg, 15 Ste/Cry-SMSD ¥ K& /K &

B Ste/Cry-SMSD ¥y A% 3 124 FH SR
B TERERAE GRS EE 258 40 CHI
70%) H, AHIF 0. 1. 24 3. 6 NHEE, Mk
Ste/Cry-SMSD JE R R I 2. SKE Fiff,
¢ HALAERITE K FR BRIV RS . S5 R ILR 9, nik



FED 2025678 $56% B138  Chinese Traditional and Herbal Drugs 2025 July Vol. 56 No. 13 . 4629 -

=9

FREMERER (X+s,n=3)

Table 9 Results of stability investigation (X + s, n=3)

' H FKE % AL 2R /% Hi4E/mm ¢ B /mV R /(ng-mL™")
0 1.14£0.04 94.97+1.07 8.441+0.92 -16.57+1.02 390.16+10.14
1 1.18+0.09 95.12+1.18 8.84+0.63 -16.43+0.92 390.79£38.16
2 1.134+0.08 94.93+0.92 8.29+0.77 -16.09+1.20 391.56+9.84
3 1.2440.08 95.20+0.87 8.61£0.78 -16.27+0.84 389.40+10.95
6 1.33£0.11 93.88+1.03 8.75+0.84 -15.94+1.17 387.99+8.73

ZA N #EE 6 R, Ste/Cry-SMSD A8 A5k
T 90%; FKENINT 1.5%, ATfE 5S4 RA SR
Gy R0 [ A AT U R R RLARAT /N T 10
nm; § HLAIANEAR B AR R AR ARk, R Ste/
Cry-SMSD # A Fa e 1 R 4

2.10 Ste/Cry-SMSD ORRZAzNFHZR

2.10.1 ig WRAECH]  HUEEFZSEE R R 2 P BER
EW) (B SH AT 56 2 Ll Ste/Cry-SMSD) Al
Ste/Cry-SMSD ¥y Ki&E &, KH 0.5% CMC-Na ¥
Be il ig W, FRRSISEREREAN 250
mg/mL. B 12 H256r 12 h 19 SD KR GHaaf g
HHFH A R ER KD, BEAL S AR, S 5k} 24 240 70
Ste/Cry-SMSD 21, 7r5l#% 75 mg/kg ig J5iTEr, +
0.25. 0.50. 1.00. 1.25. 1.50. 2.00. 30. 4.00. 8.00.
12.00 h K5 SD KR8 F 2Bk TR, 7RI HRAE 5
Flk AR IMZ) 025 mL (20s 58K, B THFER
B A E LT, 3000 r/min 20 3 min (B 0F4R
6.4 cm), BRI EZER, %5 RET
—20 ‘CUKF.

2.10.2  PIFRVE TR EC ) S AR b B E R
W UURE XTI G &, b0 BRI A BB R FE Y 600
ug/L, 1EAWNARER . BULKFESET 37 C/Ki
HRARYER, RS 100 uL Z5 50 ul ARV TR 350
B, N 2mL 5% 35, WiE 30s, 6000 r/min
B0 10 min (B4R 6.4 cm). B EEEHME
THEOET, BETRARMCTBEIEZERT. b
A 100 pL ZJEV#ERE, FHR 6 000 r/min 250 10
min, .

2103 ZMEOCRELE  HUERE SD KM, ip LEE
4 (50 mg/kg), WREF GO EEUM, BT HFERIRE
B CVE R, REOR BRI i F AR SE . K ifiL S 3 000
r/min .0 3 min (B.0F42 6.4 cm), BIFS25 (ML
o BL“2227 T FRaFHSEIN R SIER, KA H
i R 1l BT EVR FE N 1.600.00+ 800.00+ 400.00-
200.00+ 100.00- 33.33 pg/L HIBEFFZ i RE S A,

I3 AR EREL 100 pL, B FAEMRACP @A EER
T N 100 puL 75 L5 235 B E 5 min, 5 4E4%
BR “2.1027 TR 5 iEAbEE, RIS 1600.00. 800.00-.
400.00~ 200.00. 100.00 33.33 pg/L &S0 M
SR AT . HEIE “2.2.17 TR (i 44 AE Fa
ZEAEEE DURRIE AR, DARSFT 20 g Bk B i
AFR (XD, BRSPS DURRIE T AR 2t Ak
br (YD, SRS FRAERZ 7 HE N Y=0.0617 X+
0.005, ¥=0.997 2, KIS FFHZERLE 33.33~1 600.00
ng/L 2 RIFILMIER R

2,104 LEMEEE  HUSAMKEE “2.10.27 1
TR, 192 A MR, 5 RS R
WREEN 33.33 pg/L M2 BRI AN RSP 2 B [ k)
2y ig 12 h HIMLRAE SVEL 70 i “2.2.17 IR
R A IERE I, 5% HPLC B, 53 LK 9.

A |

1

[

Il

A

, |l
B i I

Il |

|

M ERE

| N / L

I | v ks
c | ‘|

I

I‘ \ l

I, SUE
0 ‘ 4 8 1I2

t/min

9 ZHEMR (A). MRHFR B) MEASH+=FM
# (C) #I HPLC
Fig. 9 HPLC chromatograms of blank plasma (A), plasma
sample (B) and cryptotanshinone + blank plasma (C)
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Bl S BRI E i DURR L g 7 B R 4F, HAZN
BEHEMRATI, TRk

2.10.5 HW. HIEFGE LS 1 600.00.400.00.
33.33 pg/L BaFH S EH I 2 5 IR S s, 1450 “2.2.17
DU g 4T 1 d WEREINLS 6 I, IHEMSHN
K525 FE RSD 73518 2.69%- 3.26%- 3.98%; IEL:
Wed, FRMR 1K, THEAHIEFRE%E RSD 4-
BN 7.15% 5.73% 6.34%.

2.10.6 FRUEMEFELE  HWEEPFSIRE R ig 1 h )1
KFEREH, BTER, 25T 0. 20 4. 8. 12,
24 h Mg B3 FHS IR DURRIE AR, TS
U T AR LEAE AR AR 1) RSD 433118 6.91%, 2R BH MR A%
VAR E M R AT

2.10.7 fOFEEUERFEER  BUS E MK 9 4, B
BN 1600.00. 400.00. 33.33 pug/L MLAEHE LI
A% 3 4y, H%08 “2.10.27 TR 7 ik AL B 5 W 2 BT
SRR DR AR, THERRPE SR T R
Xt iR . SREIR, BFFSERRE IR R
%5 96.19%, RSD N 5.17%, 45528 1% 52 56 A 1
FE e

2.10.8 FCMIPRAE R RS SR RN
100.00 pg/L ML HE Syl BB MR e illial, 15

WL 295 3 0 1 A1 10 0 1 43 SAE A U BR AN 5 S bR o
W G R IR, BaFT 2 ER i ar il B A 2 & PR 73701
5.0, 2.0 pg/L.

2,109 2@ ae st L MR I A 2 H 2k
FE 5 4l et 2 0 J5opL 25 . ) ER -G Y F Ste/
Cry-SMSD 1 Zj-Inf i 2k, 253 WK 10, KM 3P97
BRI R A B S, BRI
KH SPSS 19.0 i, 453 W& 10,

1.4 1
el C VR
—— PIFLREY
-#- Ste/Cry-SMSD
= 1.0 1
=
a0
E
i
é 0.6
=
0.2 1

0 ‘ 4 I 8 1I2
t/h
10 FEFASERERZ. 9IRS Ste/Cry-SMSD %-
BfphZk (Xts,n=6)
Fig. 10 Concentration-time curves of cryptotanshinone bulk
drug, physical mixture and Ste/Cry-SMSD (X + s, 7 =6)

x10 FEASIERZ. IR AYF Ste/Cry-SMSD TEHTNFSH (X+s,n=6)
Table 10 Main pharmacokinetic parameters of cryptotanshinone bulk drug, physical mixture and Ste/Cry-SMSD (X + s,

n=6)

25 HAr Kt S J5 ok 24 IRAEY Ste/Cry-SMSD
finax h 0.720.21 0.68+0.19 0.830.47
tin h 2.2440.46 2.184+0.44 4.1540.82"##
Chax ngmL! 366.19+64.82 523.62+80.05" 1 129.34+206.13*#
MRT h 3.754+0.67 3.9940.71 6.28+1.48"#
AUCo ng-hmL™! 816.944180.43 1024.69+236.78" 4993.08+692.16™*#
AUCos ng-hmL™! 841.071+188.15 1068.37+278.83" 5307.77£731.19"#

S5EITSEFRZE: P<0.05 “P<0.01; SYHIESYILE: #P<0.01.
"P<0.05 "P<0.01 vs cryptotanshinone bulk drug; #P < 0.01 vs physical mixture.

K& Sl 1) 4 il Ste/Cry-SMSD J& s fmax 2EJ5 2
(0.83£0.47) h, (HERZEMZER (P>0.05); tin H
(2.244+0.46) h tEFIEKSE (4.1540.82) h (P<
0.01), Ciax 1 AUCo~, 73 713G I0 % 3.08 50 6.11
%, 3R Ste/Cry-SMSD i KIS T B FH S 1
AT R, R T RPN R, R T
VR E . VB E P Conax F1 AUCo- 5554,
HABEMNEZR (P<0.05), RUHHEAE &
eI E AT, HAEY R IR SR T T Ste/
Cry-SMSD (P<0.01).

2.11 Ste/Cry-SMSD P& IM#E/E R

2011 BERIRRAL ST B 4 R AEE SD KR
TR FERTREE 7350 25 CH 50%0H) 5256 = 3088 T
TFE 1 . % 100 mg/kg & ip JREIKEN 2.0
g/mL S IRVE B R IEW, TS SER 3d S5, B KE
i, SR P ARSI s 2 W AR, 38 B 2 B I A
KT 11.2 mmol/L FI K FRAE b bR p 40181,
2112 SEIRTR HU 64 FUBERIE IR K BLUBEL >
RERLZE . B2 HUIZE (200 mg/kg) FaSt
S JERIZ5 (150 mg/kg) FHEEIFERIZGA ([F
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Ste/Cry-SMSD il A El %= HE, B 1 600
mg/kg) PIHERAWA (BSFSERE 2 2 H &R
Ste/Cry-SMSD =71l &4, 7371l 79 150+ 1 600 mg/kg)
Ste/Cry-SMSD &7l &4 (50 mg/kg, VABEFF S
1), Ste/Cry-SMSD 17| &4 (100 mg/kg, LAREF}
it Al Ste/Cry-SMSD =7 &4 (150 mg/kg,

CABRFFSERTT ). 58 HIEH K BRAE e 4,
HRZH B ZH K BRI ig RMARRR I AR B3R K R 4
251 IR, BG4, BT 1 OOR RILPEE .
2.11.3  [RIMAEEASCIRAE R SR K 1. 508
SRR L, AT A IR B B 2 3 1 22 = (P<<0.01),

FEABE R B G T T o B VR TT I ) ) A K B
P2 W0 J5 R} 25 45 R0 B 44 2% 50k} 24 21K BRI I B
BOP PG, RARRFH ST 4 230 2A M i
., SHWFRE 212, % Ste/Cry-SMSD
S 257 B I HEOK  UREAE FBRE E, RILH —E 1
FIEARME . SRS Z54H (150 mg/kg) #H
Et, Ste/Cry-SMSD i7fll 41 (150 mg/kg) MUAHETE
81 EAEEETK (P<0.05), 5 2. 3. 4)F
B R EME T (P<<0.01), £ Ste/Cry-SMSD
58 1 B FH S BE MBE 2528, W REY Ste/Cry-SMSD
PRI T B H iR AR WSCR 5.

® 11 HATWHYETRENERHMmEE (X+s,n=8)

Table 11 Blood glucose values of experimental animals in each group at different time points (X £ s, n=28)

e 7/ A4 /(mmol- L")
2HTs > e Sefse St St
(mgkg™) %0 14 22 ) %3 4 44
paylis} - 46+0.8 46409 49+0.6 45408 43405
R - 18.9+2.6* 20.1+2.4" 21.6+1.8* 2234+2.1* 23.54+23*
ZHSUIR 200 19.442.1 17.01.9# 13.841.8% 10.941.3# 8.240.9#
e rt i 5k 24 150 20.2+2.8 19.54+23 18.1+1.9% 163+ 1.1# 14.440.7#
2 = R kL 24 1 600 20.7+2.4 19.8+2.2 18.5+2.0% 17.0+1.8% 14.5+1.1%
MR G 15041 600 21.1£2.5 192423 17.24 1.0 15.341.5% 13.441.1%
Ste/Cry-SMSD 50 213419 20.0%1.7 19241.8 18.441.1% 16.310.9%
100 20.6+2.7 18242.0 16.241.6" 14.54+1.3% 13.04 1.2
150 209423 17.4+2.0% 14.8 1.6 11.74 1.5 10.541.0%48

SRR "P<0.01; SEMALLR: P<0.05 #P<0.01; SEFISEERZHLE: 2P<0.05 2P<0.01; £ 12 .
**P <0.01 vs normal group; *P < 0.05 #P <0.01 vs model group; *P < 0.05 2P <0.01 vs cryptotanshinone bulk drug; same as table 12.

2.11.4  URBETNSEHIFT  #208 “2.11.27 TR 58
MBEE I E 5, &R R 4% 2 g/kg FIE ig 46T
HAFERL T 04 304 60, 120 min i BKE L,
K FH USG5 25 IR RS, 25 R AR 120 RALA
KEFE 30. 60, 120 min MLFEE AT 28 mmol/L,
e AR 2H K BRI R 1 ey e 220, AR AL A AR
b, H4525407E 300 60, 120 min IMBE{E Y KIE T
B (P<<0.01), RUFMAERTTRE ISR, S5k
P& ER 2540 (150 mg/kg) MEL, Ste/Cry-SMSD
EAEA (150 mg/kg) 7E 30, 60 120 min [# LK
IR 52 FFE (P<<0.01), W] Ste/Cry-SMSD
BB T BRSPS ) o T RE

PR LT S 4K BRI RS B 28 1A Carea
under the cure, AUC), ZEH WK 12, #AZH AUC
R EE T RRA (P<0.01), KHIEBD).
HRMA AUC (ML, M. BRPHS Rk 2
M, A RFEEAH. MERADHARM Ste/Cry-
SMSD & FIE 41 AUC {EIH R E LT HA4H

(P<0.01), RIHZLA LA H Y EACIMAE HE
FFZE4 (150 mg/kg) AL, Ste/Cry-SMSD &7 &
4 (150 mg/kg) AUC {ER R TFE (P<0.01), &
i Ste/Cry-SMSD 358 | & PF2 i O HE i & 7
IEH
3 g

RS TR 1 [ 4 53 B AR 5 A 38 A 43 B0 B
KIET /BT KA G e e, BIRH
A Y T 7 3 HOAR Hh 24 40 4 2 3 N W o P AR T
R R K PR ], BRI ) ye > B i pH R TH AL
Bl o} 2 RS e MR PRI T A% e [ A 23 LR 3
TR M G Z3TE SR K M B ) s R BB T K
FHHRO200, 75 5 52 51 5 I pH E - T GBS PR
FH, BRI B SR A ] 4 43 5 s B A 55 [ 4 4 B B
WEFE ) 2 21, Ste/Cry-SMSD 3 K &}
S R H B8 T Ste/Cry-SMSD T Uik A%
Zi&, XJEHT Ste/Cry-SMSD 4Bt 2 /K H i, 21
BRSPS v T KA, BRI 1545 24 E i A1
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Fz 12 KR OMRFENEXLWERFIARMEE AUC (X+s,n=8)
Table 12 Results of oral glucose tolerance test and blood glucose AUC in rats (X + s, n =8)
1) Fiilb=vs M {E/(mmol- L") AUC/
(mg'kg™) 0 min 30 min 60 min 120 min (mmol'min-L™1)
X H - 44405 11.8+0.38 8.7+1.1 5.2+0.7 981.16+63.81
it - 79+1.4"  355+3.9" 324+3.6" 282+3.1* 3517.84+256.14*
L HXAR 200 6.8+1.3 17.7+2.2% 12.8+1.8% 5.7+0.8% 1402.77+129.58%#
(SR et 150 6.5+0.6 254423 18.1£2.2% 10.7+1.5% 1 987.79 4 149.22#
AR 1 600 6.81+0.4 26.3+2.8% 19.4+£2.4% 12.0+1.3% 2 118.90+166.71%
YR A 150+1600  7.0%£1.3 23.7+2.3% 17.5+1.8% 9.8+1.5% 1 899.46 +146.05%
Ste/Cry-SMSD 50 74+1.1 29.8+2.7% 22242 3% 14.4+1.6% 2 422.631+207.85%
100 73+1.5 27.3+2.6% 20.8+1.9% 10.3+1.2% 2187.08+189.17#
150 6.9+1.7 20.5+2.6MA8 14,54 g#eA 6.70.9%44 1529 154133.4648
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F2 K AR 254 6 B DU RO S0 A7 7T
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T A 72 W B i A 1 T Re R AR AR R
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MG NSRE 2 BRI T 4E ek N L2594 B, T 3
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FE & A B B AT S 18 B R i, HAE
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1 1 BRSPS ARG AR B, A 3 i Fe 1l
PEZ e | HeA.

R B IR B FE 2R B, FE S P2 I S R) 24 A
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Ste/Cry-SMSD #t — P4 &1 1 B PH2 il 1) [ i b 24
R MR T IOBE I R G R B R e ). FIRE
FEH T Ste/Cry-SMSD #oR R 5 1 Bl 2 B4 A
WeWse, AT ASE B rt Z i 24 24045 LA A o 4% S 4l
R A G W EA P2 R0, v 5 R S E R
RAIEREMBEZG R 45 1, A 5T LLR SRR IE 1 28
RN, WSS % % Ste/Cry-SMSD, HA
Rl D A EEERS,
fERE ML, HIREWRORAR3E 1B P2 i A4 A
W, JFRGuR T BRI 2520, BTNV Ste/Cry-
SMSD s tEge it 7B 78
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