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Abstract: Objective To prepare diosgenin-rebaudioside A self-assembled nanomicelles (Dio-Reb A-SNM), and evaluate its oral
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pharmacokinetics and hypoglycemic effects in vivo. Methods ~ Single factor experiment was employed to investigate the prescriptions
of Dio-Reb A-SNM. The amounts ratio of rebaudioside A to diosgenin, diosgenin concentration and ultrasonic time were selected as
main influencing factor, the overall desirability of envelopment efficiency and drug loading was employed as optimization index, and
Box-Behnken response surface design method (BBD-RSM) was employed to optimize prescriptions of Dio-Reb A-SNM. Transmission
electron microscope (TEM) was employed to observe the microscopic appearance of Dio-Reb A-SNM, and X-ray powder diffraction
(XRPD) was employed to analyze the crystal form of diosgenin in Dio-Reb A-SNM powder. The saturated solubility and release
behavior of Dio-Reb A-SNM were determined in different pH media. SD rats were administered intragastrically with diosgenin and
Dio-Reb A-SNM, respectively. Blood drug concentration was determined, and the relative oral bioavailability of Dio-Reb A-SNM was
calculated. The model of type 2 diabetes mellitus (T2DM) in rats was established, and the effects of diosgenin and Dio-Reb A-SNM
on hypoglycemic effects, serum aspartate aminotransferase (AST), alanine aminotransferase (ALT), urea nitrogen and creatinine level
were compared. The histopathological state of liver and kidney was observed by HE staining method. Results The optimal
formulations of Dio-Reb A-SNM: amounts ratio of rebaudioside A to diosgenin was 12.32:1, diosgenin concentration was 1.97 mg/mL
and ultrasonic time was 20.20 min. Envelopment efficiency, drug loading, particle size and { potential were (93.59 + 0.63)%, (5.65 +
0.07)%, (25.66 = 1.76) nm and (—24.59 + 1.18) mV, respectively. The appearance of Dio-Reb A-SNM were spherical. The crystal form
of diosgenin changed into an amorphous form in Dio-Reb A-SNM powder. Dio-Reb A-SNM greatly improved the saturated solubility
of diosgenin in different pH media. Drug release behavior of Dio-Reb A-SNM in vitro had obvious sustained-release characteristics,
the cumulative release rate was increased to 90.94% in 18 h, and the drug release process conformed to Weibull model.
Pharmacokinetics showed that fmax of Dio-Reb A-SNM was shortened to (2.06 + 0.29) h, #12 was increased to (8.39 £ 1.94) h, Cinax and
oral relative bioavailability were increased to 3.59-fold and 6.82-fold, respectively. Compared with diosgenin group (30 mg/kg), Dio-
Reb A-SNM (30 mg/kg) could significantly reduce the blood glucose of T2DM rats at the fourth week (P < 0.01), and effectively
reduced the AST, ALT, urea nitrogen and creatinine level in serum (P < 0.01). The pathological damage of liver and kidney was further
alleviated by Dio-Reb A-SNM. Conclusion Dio-Reb A-SNM significantly promoted the oral absorption of diosgenin and improved
hypoglycemic efficacy in vivo.
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Fig. 1 HPLC spectrum of Dio-Reb A-SNM sample (A),
diosgenin reference substance (B) and negative sample
solution (C)
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Table 1 Effects of amounts ratio of rebaudioside A to
diosgenin amounts ratio on encapsulation rate, drug
loading and particle size of Dio-Reb A-SNM (X £ s, n =3)

el A 5E

[IRm—— BERY%  WEGE/%  KifE/nm
501 53.65+1.55 8.59+0.08 39.41+3.33
10:1 73.74+1.90 6.63+0.06 29.90+3.54
15:1 89.68+1.32 5.49+0.07 23.92+1.28
2001 90.77£1.31 4.31£0.05 20.82+1.44
2501 92.76+0.59 3.54£0.06 16.35+0.86
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Table 2 Effects of diosgenin concentration on

encapsulation rate, drug loading and particle size of Dio-
Reb A-SNM (X +s,n=3)

FH BT U/ (mgmL ") AFF/% HRAE/%  RfE/nm
1.0 65.76+1.61 4.14+0.04 18.92+1.71
1.5 75.43+1.41 448+0.09 23.14+1.87
2.0 90.64+0.53 5.66%0.05 23.56+0.80
2.5 85.47+0.63 5.180.06 26.70+1.34
3.0 81.3610.64 4.831+0.05 31.11+2.24
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Table 3 Effects of ultrasonic power on encapsulation rate,
drug loading and particle size of Dio-Reb A-SNM (X + s,

n=3)
ERIIR/W BN BARY% H4%E/nm
90 82.50+0.91 5.12+£0.04 38.87%1.77
180 86.92+1.86 537+0.08 32.19%1.81
270 91774121 5.68%£0.07 24.00%=1.95
360 89.824+0.85 5.61+£0.02 23.69+1.48
450 83.84+1.24 5501007 22.44+1.90
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20 91.80+1.17 5.63£0.06 24.14%1.12
30 81.65+£0.60 5.05+0.11 2236%1.60
40 77.60£0.66 4.78+0.10 21.01+%2.33
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x5 HREESRENER (n=3)

Table S Experiments combinations and corresponding

*o6 WEFERFENN

Table 6 Variance analysis of mathematical model

results (n = 3) K EME PR B FM P
ECTaE] Xi Xo/(mg-mL™") X3/min Y1/% Y2/% OD HRAY 9 061 0.07 2891  0.0001
1 10:1(-1)2.0(0) 30 (+1) 77.65 6.92 0.473 Xi 1 014 0.14 61.78  0.000 1
2 15:1(0) 1.5(-D 30 82.41 5.17 0.348 X 1 2.64X103 2.64X103  1.13  0.3230
3 10:1 1.5 20 (0) 80.57 7.08 0.589 X 1 3.02X103 3.02X103 129 02931
4 10:1 2.0 10 (-1) 77.42 6.85 0.455 XX 1 631X10°5 631X10°5 003 0.8741
5 15:1 2.5(+1) 30 81.93 5.11 0.324 XX 1 850X10* 850X10* 036 0.5655
6 20:1(+1) 2.0 30 85.91 4.01 0.277 XX 1 3.46X1073 3.46X103 148 02633
7 15:1 2.0 20 91.54 5.51 0.686 Xi2 1 0.07 0.07 28.35  0.001 1
8 15:1 2.0 20 93.26 5.66 0.763 X2 1 010 0.10 43.65  0.0003
9 15:1 2.0 20 90.87 5.49 0.662 X3 1 024 0.24 103.55 <<0.000 1
10 15:1 1.5 10 83.42 5.15 0.377 Tz 7 0.02 234X 1073
11 1501 2.0 20 93.44 5.62 0.763 JAAH 3 8.10X1073 2.70X103 131  0.3879
12 20:1 1.5 20 85.73 4.01 0.271 Bz 4 826X1073 2.06X1073
13 20:1 25 20 86.12 4.05 0.289 BEE 16 062
14 10:1 25 20 80.35 7.14 0.592
15 15:1 20 20 9188 558 0708  2.5.3 WANA AT TZHE A Design Expert
16 15:1 2.5 10 79.82 4.94 0.235 Bt (A V12.0.3.0) el H A2 5 5 DR A B 1) i) Jo
17 20:1 2.0 10 83.81 3.94 0.200 M, 221K 2, OD B F I LR 2540

225 17511 25
Xo/(mgmL™) | 75 125:1 X

15

17.5: 1 25 -~ 205

125:1 X 15 1.75 Xo/(mgmL™)

E2 AEEZES OD &N E

Fig.2 Response surface plots of different factors and OD value

#. 1 OD a4k B broi KAl , 15 Dio-Reb A-
SNM [ fEab 77 T2 N5eEEH A 5E 2T
&N 123201, EREEHETRERE N 1.97
mg/mL, F#BRE T E4 20.20 min, OD {4 0.776.

2.5.4 Dio-Reb A-SNM 477 TZ5GUE il 3 #t
Dio-Reb A-SNM, € f3f 255, xR
“2.5.17 WU R 775 OD 18 . 455 3K 7, 3 #it Dio-
Reb A-SNM (#1358 G 3 5 F1k 24 &3 0l v (93.59 £
0.63) %F1 (5.65+0.07) %. LT OD 18 (0.776)
%7, 3 it OD {EAHXT i 22 53 51l 9—0.64%- 0.52%

Fx7 RFWIEER (X+s,n=3)
Table 7 Prescription verification results (X = s, n = 3)

ki AL/ % BRI % oD {H
1 93.53+0.59 5.65+0.05 0.771
2 93.74+0.76 5.67%0.04 0.780
3 93.48+0.79 5.60%0.10 0.761

F1-1.93%, UL OD £ 2= A AL i T 58 778857 o

73753 Dio-Reb A-SNM P35k 4% H(25.66 £ 1.76)
nm, PDI 24 0.060£0.009, ¢ HLA N (—24.59£1.18)
mV, RiAtsrAn f ¢ HAL LE 3.

2.6 Dio-Reb A-SNM BYIB{L M RAAR

2.6.1 iE G F B 8 (transmission electron
microscope, TEM) M% TEM &2k BT
8 12 000, JNEEHLEA 200 kV. # Dio-Reb A-
SNM IREGAEM M |, 5 B IREN (&5 80N
1.5%) Yett, BT 45 CHZTTERFATET, HT
TEM W5, 580K 4. AT, Dio-RebA-SNM &
PRAHEERIE, MR IR S EOE R SO 15 45 R
—3.

2,62 FMiBfaetHEE I Dio-RebA-SNM, 5
Bifd M E R TSR (mo). 2 pH2.0. 6.8
PBS Fikt 20 fi5, BT 37 ‘C/KiBH, 800 r/min # /7
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| /\
10 100

1000

1
FifE/nm
| /\
-150 =50 50 150
¢ HA/mV

[El 3 Dio-Reb A-SNM HHI{2 537 (A) F1 AL (B)
Fig. 3 Particle size distribution (A) and { potential (B) of
Dio-Reb A-SNM

% 4 Dio-Reb A-SNM B TEM [%]
Fig. 4 TEM diagram of Dio-Reb A-SNM

BiedE 24 h, fFH 0.22 pm LR ERE, e kifz
NEFRBEHILRREE (n). 4R E/R, Dio-Reb
A-SNM FiRE | 1) P50k A% 9 (25.36+2.98) nm, £
pH 2.0, 6.8 PBS #feJa - RiAL 7 7 o (24.91+
2.57). (24.62+3.14) nm, RifEWSAH R, (HIBTL
BEMARE (P>0.05). S5HFiRERTAHLL, Dio-RebA-
SNM 7£ pH 2.0. 6.8 PBS & HI 2 eRIAH 05
55N 98.39%A11 96.54%, H41KT 95%. Ui # Dio-
Reb A-SNM B fs e M R 4T,  [FIF. 15 B Dio-Reb
A-SNM HA pH {ERE 1.
FIRH D& E=mi/mo

2.6.3 X ST KATHE (X-ray powder diffraction,
XRPD) 7r#fr  BUEFI B GRS SEMd T AL

VIR G CEHR o 53R MUd 1 A HIF Dio-
Reb A-SNM) #1 Dio-Reb A-SNM # K& &, 73 Hil%
F XRPD XA E (20) JEH 3°~45°3 471K,
R FE N 4°/min, G5 WK 5. EFEFILE 6.5°,
13.7°, 16.4°, 17.3°, 17.7°%: 40 HBUEFERT I, 3§
Bl A 7F 9.6°. 12.6°. 18.3°, 29.0°%5 4k H FIAFAE
RIS, FEYBIR A4 XRPD i, ZieH T
5 Setfim iy A % EREAE S B3 AT L, 3 1 B
B AR E TR O A SRE AR, 7F
Dio-Reb A-SNM F5 A (1) Bt vpr, S ] W0 0 3811350 45 3
il A AL, (HRRE ORI TR, MEHE
T TCRHIE R B3 O, R L HE W 25 95 2 oA
Dio-Reb A-SNM H 1] A R TCE TERS -
2.6.4 Dio-Reb A-SNM ¥y K E ¥ 5 it & H8A5 S A iR
FEMISE K5 Dio-Reb A-SNM, %8 “2.17 T R J7i2:
B %5 T, 79 Dio-Reb A-SNM ¥} K . Dio-Reb A-SNM
J% Dio-Reb A-SNM ¥y K E i J& , 15 ] WS 3 B 2.1
TIE/RH% (K 6), 1t Dio-Reb A-SNM # K & %
JE AT — PR AR 3 LR R o

18 “2.37 IR 77720145 Dio-Reb A-SNM #3 AK
BTG THEEE N (9243+1.03) %, HZHEN

e TR

=
g

.

(l) 10 2IO 3IO 4IO 5I0
20/(°)
5 BiEMmAEY XRPD R
Fig. 5 XRPD results of each sample

El 6 Dio-Reb A-SNM (2) REMKEIFE (b) SPRAKR
ZENTERAR (e, d)
Fig. 6 Appearance of Dio-Reb A-SNM (a) and reconstitution
of its powder (b), and Tyndall effects of their (c, d)
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(5.52+£0.07) %, “F¥RifEN (26.094+2.55) nm,
CHLAIA (—23.944+0.96) mV, %MEHr5 Dio-Reb
A-SNM % TRIAH L E B ZE 5 .

BUS EE Wi 2 HuJEBZ5M Dio-Reb A-SNM
WA, 2HET pH2.0. 45, 6.8. 7.4PBS K #iH

KA, A 10 min (I3 270 WL 5% 37 kHz),
T 25 ClHEIRG S HIRRE 2d, fFH 0.22 pm FifL
PERELPE I SAFEN,, ISR E EH R o E
WP, 455 0L 8. Dio-Reb A-SNM ¢ kM4 =
EHEH IO SN P A (P<0.01).

*=8 IAFMAMENELR (X+s,n=3)
Table 8 Determination results of saturated solubility (X £ s, n=23)

TFE A E /(ug-mL™)

FE b —
pH 2.0 PBS pH 4.5 PBS pH 6.8 PBS pH 7.4 PBS LK
R R 3.7940.07 3.4440.06 5.1240.09 5.9140.12 0.2440.01
Dio-Reb A-SNM ¥} 7R 112.06+2.03" 109.57+1.61" 115.98+1.87" 117.434+1.50* 96.711+1.48*
S AT R P<0.01.
P <0.01 vs diosgenin bulk drug.
2.7 Dio-Reb A-SNM {F5MEZIT AR 1001
271 ENTISEEE SR BCE TR o IR %0 | —
s v o AT CE R
WIRE SR, I 1.0 LpH 2.0 PBS (% 0.2% SDS) - - PEEAY
(Vi SBATANBARRD, HEF 2 H T ERE N 10 g 60 1 “+ Dio-RebA-SNM
ug/mL (Co), 1ERNENTING . BUEHTEE G AT f 40
43F i 8 000~14000), I pH 2.0 PBS(% 0.2% B - 4}_,,_,.,.,.47—%7—*—*—**
SDS) SmL (¥, EHHMARD, (EABEHT AR il ol
EEERN (37.0402) C, #3375 r/min 1564 0 —_—
0 4 8 12 16

RS 180, MEEN AN EH R o E
W (CO, THEIBENTIRIIR 2.

W b3 =[CoVi— Cl(Vi+ V2))/CoVi

[y 82 S 24 0Tt pH 6.8 PBS (& 0.2%
SDS) A JF R I 06, gEIRBIR, EHEF T
£ pH 2.0+ 6.8 PBS HiZ HT 48 (W Bt #6435l 2.79%
H12.43%, 1t B 37 B G0 S 5 2 T AR LD,
X SEEG 2 R AN K o
272 FHERKER BCEHURE R YR
HYrER, IR BET O 20 mg, 7 E
TIEMTEE T CEEE A 71 B2 8 000~14 000),
JEX pH 2.0 PBS (& 0.2%SDS) 5mL, #iuGdl .
WA pH2.0PBS (% 02%SDS) 1.0L, ¥
N 75 r/min, JFRE A, EEEEE 37 CH,
FERF i[RI RON TS H AR T adE AT 5258 . 4301 T 0.5 1.0
1.5 2.0 h BUFE S mL, SZRI#MIN 5 mL pH 2.0 PBS.
2.0 h I [A] SOBURE JE K A B SE 4509 1.0 L pH 6.8 PBS,
SHF 24 4. 6. 8. 10, 12 18h 73 HIHLEE 5mL,
SZEIAMIN 5 mL pH 6.8 PBS. Dio-Reb A-SNM 1 ]
pH 2.0, 6.8 PBS TE AR/ T, [FNEFHERBELAIT N,
SRE RN E AT, I 0.22 pum FFLIEREEAT
JEIE o et SR R h e, AR 7. E

t/h
E7 FNMEREEINEREIZ (X+s,n=6)

Fig. 7 In vitro release curves of each sample (X = s, n=6)
P S TG SR W)ELR G ) Dio-Reb A-SNM 7E
18 h BEAVREHCR 73718 32.76% 49.17%- 90.94%,
i SEA I A A{EEE R H T, AIRES K
i A BGVEPER A R, (ARSI EL Dio-
Reb A-SNM % . Dio-Reb A-SNM %% 24 i #2410 & Peid
BRI SIS R 25 3], BEZGB & 45 SR WK 9,
Dio-Reb A-SNM B2 1 25 Weibull B SRR &
JE o
2.8 Dio-Reb A-SNM #} RF2E 14 %E 52

BUA 1T Dio-Reb A-SNM, il & 2 #i B H 7t i
% 9 Dio-Reb A-SNM HIFR &R
Table 9 Fitting release model of Dio-Reb A-SNM
A WEIHE r
—FFER In(1—MdMe)=-0.124 4 t—0.414 7 09115

Higuchi #% M/M.=0.207 3 £24+0.152 7 0.902 6
Weibull # %! Inln[1/(1—M/M»)]=0.704 5 Int—1.016 2 0.980 9

¢t AREEIS ] M, A M5y BIA ¢ Aol 1Y) BRARREIRUE s M/MA ¢ I
) SRARBE IO 42
t was time; M, and M., were cumulative release degrees at time ¢ and

oo, respectively; M,/M., was cumulative release percentage at 7.
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WIEE KB (mo). HX Dio-Reb A-SNM ¥ AN 7518
KR E, [ 0.22 um FUFLIEREIE T R 28T H
ME T E TG, WE S8R P E o iR AR e
& (m), 115 Dio-Reb A-SNM UT4% . ¥ Dio-Reb
A-SNM ¥R % H B THRE 35 CAHMNRE 65%I1)
TR ERA T, 25T 0. 1. 2. 3. 6 NHEUE,
M58 45 B 10. Dio-Reb A-SNM ¥y KA 17 6 N H
B3RP 55 0 NMHMLY LR EEER (P>
0.05), W] Dio-Reb A-SNM ¥ K it /7 Fa i 1 B 1
TTFE 2 = (mo—mi)/mo
#< 10 Dio-Reb A-SNM MFRIEEMLER (X+s,n=3)
Table 10 Stability results of Dio-Reb A-SNM powder
(Xts,n=3)

YA TR WEEL BAE%  Kfam  (BA/mV

0 2.33%£0.09 92.51+1.10 5.501+0.09 26.02+3.51 —24.06+1.11
2.3840.13 92.30£0.89 5.5240.14 26.92+2.39 —23.61+0.87
2.64%0.10 92.37£1.04 5.53£0.10 27.79£3.40 —23.56+0.90
2.5940.15 91.79£0.95 5.46+0.13 29.44+2.76 —22.89+1.23
2.5340.07 91.86+1.12 5.454+0.08 28.50+2.28 —23.03+0.85

2.9 ORAHNFEMR

29.1 HUANRKRMGE WEHBHITERZ. W)
HIRAY) CEfRRE ST A FlF Dio-
Reb A-SNM ¥37K) £l Dio-Reb A-SNM ¥ K i &,
ST 0.5% CMC-Na K, BIFSANEE L T
ig IR B .. B SD KR 18 R, BENL M R EH et
. VIR S Y4 Dio-Reb A-SNM 4H, 4 A 5
R ETL 30 mg/kg R (LEHRE G ige
BT 0.5, 1. 24 34 4. 64 8. 12, 18 h HEHE )5 ik
IR 0.25 mL, BEHRMEOERS, 3500
r/min B0 (EO0O¥4E 8.6cm) 3 min, HUMZ AR,
2.9.2  [MIEFESREIAEES  ZBERCH] 500 ng/mL S
Z Ta %R SR FE5EL 100 pL FHZR s %
HE VAR 100 L If 284 5 B B0, i
1 mL, #%E7RHE 3 min, R 8 500 r/min &0
(B02F4% 8.6 cm) 10 min, 2K FAZEZR R UTVE TR,
BAHUZEASWRT, I 100 uL FFEE AR 5 g
293 LMXRRFEE  HUERE SD K, %30 mg/kg
VST R B b 2 ARV, SERLO AN 5 mL, B TR
B0, PR¥%)E 3 500 t/min B0 (034 8.6
cm) 3 min, 375 H MK . K 2 H MR ECH] 1800.0+
900.0. 450.0. 300.0. 45.0. 22.5ng/mL ZF{ B0
MR . #M] “2.9.27 TR T EE8ME, 15314
FPHS Ua 1) 2R 52 T 521 70 050 RE V- F4 B8

AN W N~

“2.2.17 U A5 I 2 E e E o PSR a
UETAIAR, DAPEVERIAR LN ALRR (Y), EHEH
TCIR B AR FR (XD, FEATERVERNT, 15hRiE
HIZE A9 5 FE: Y=0.004 7X—0.2548, r=0.9984,
SRR USIZE Ua NHFRIIEL T, EFE
HICLE 22.5~1 800.0 ng/mL {77 RIF LR R R .
294 LREMEFEE HUEAMAEFE 100 ul, 2R
“2.9.27 TURJTEALEE, 1975 H RIS 59 BT
R T I X I S TRV (22.5 ng/mL ) AL 2R v
W CEFBHICAZ 18h) 4 BIHEREINR, 2550
Kl 8. i RW, FEHLW OIS 1, Aiig %
Je& P X8 v

A \
I
)
HI"‘I\
| FHBH
B ‘ ||
i ||
[ Hi
| —— o IR U B S
| FHBH
C |
BB
0 3 6 9 12 15

t/min
8 ZTHMRK (A). MEHHZ (B) MMRITEBRIFR
(©) ¥ HPLC &
Fig. 8 HPLC chromatograms of blank plasma (A), plasma

sample (B) and plasma reference solution (C)

295 KEEEHELE BUREIKEE 7378 22.5.450.0.
1 800.0 ng/mL % #5i '& H T ML IR s iR (P21
A JREWRE A 500 ng/mL), ESME 6 7, I5E 2
FREH ORI S Ta VTR, R 2 04 T AR L AR )
RSD 1854 8.86%- 6.13%. 4.47%, 45 HF KW %
TR RE B R AT

29.6 FEMFES  HUREIKEEA 450 ng/mL JiifE
Feah, 4288 “2.9.27 TR EALBRAT MR SV
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(HFFEW 1A, T 0. 2. 4. 8. 12, 24 h HEFE
W, M ZEH R oSS0 Ua VAR, P2 0
FUELAB Y RSD N 4.10%, 45 538 BH I 3% FE Sl VA T
£ 24 h WEETE R LT

2.9.7 FRHURISCR LN S BUEER R T
JREWREE 7 58 22,51 450.0+ 1800.0 ng/mL (1)) 4%
e (PEZSE Ua JIEWR BN 500 ng/mL), #% 18
“2.9.27 TR I iEALBRAS A A VA, I
oA 1 WAL, 04E 415 B 100 pL 25 A
M3, MA 1mL FEEfS, %M1 “2.9.2” TR J5ikkt
HOONINEFR SIS UL, 35k, B
BN EF BT RS U % RS SRE &, ff
IR R T EIRIE N 22.5. 450.0. 1 800.0 ng/mL,
FFZM s IR E N 500 ng/mL, HEAENE 25 2
H IR S 1 VAR, 01E 42, RA A4 T
PR . AR AR, FFSE A SRR
95.13%, & W mERE S P EH T
TCHEEURIR 235104 103.21% 96.18%- 96.99%.
TEARGINZ ALK AT T, B 35 2 o |k
FE3 1M 22.5. 450.04 1 800.0 ng/mL X f& 5 VAW
(PHSHA Ta BRI E N 500 ng/mL), HERE A, W
EEH R OSSN WA, 101E 43, R
AR Ao A T EIETEN . ZEREIR, FHSER 11, 3
JRANN 95.09%, K. . Ik E = T
BN 5N 96.10% 103.70%- 97.48%. K1t
EITEVRI RS R, B AR

29.8 ERMRAKHRNE BRRERREN 225
ng/mL EFH B OIS, FPOHRE, BME
Wbl (SIND. ZEREREREIR (SN2 100 945
ng/mL, IR (S/N 2524 3) 4 1.5 ng/mL.

299 R R SHIEHIEE G, WIEREAY

A1 Dio-Reb A-SNM [ Z4-if 42, 25 R ILIE 9.

K F DAS 2.0 S ACFR I 259 FE K, EEZ
HFSHIE 11, SEHDH oML, MERED
[FIAUERT F] Ctmax) FIEZEH (1) B BEEARL
(P<<0.05), TIKWEIREE (Crmax)~ L2 FE-IF ]
LR NTHA (AUC)-0) I 24 3% 5 -of ] il 28 i A7
(AUCo-) EAWEZMERI (P<0.01), VLA
BIE T A ]I R T 2B EAT N, R
FHEAF 0 IR, Conax FVAE T ZE AR FH EE3E 20
2 1.78 {511 2.14 f5. Dio-Reb A-SNM ] fiax~ 12+
Cimax~ AUCo-+ N AUCo-oE B 18 E B (P<
0.01), HA thx 2ATE (2.0610.29) h, 1 EKE
(8.3941.94) h, Ciax FAHXT A= HF] FH BE 38 I 4 3.59
f5F0 6.82 f5 . SYHIRAYIMHLL, Dio-Reb A-SNM
(1) tmax FH 110 B B EVERA (P<0.05), T H Craxs
AUCo-: 2 AUCo-H AW R E RGN (P<0.01),
UiHH Dio-Reb A-SNM X Hi 2 H e & 82447 N
W 5K, (R RSO FH B B o

1.8 q
—— EHET R

~ - YIRS
= 1.2 4
650 —4— Dio-RebA-SNM
=
®
®
0.6
=

. :;_5

t/h
B9 BFMERIA-BTHIZ (Xts,n=6)
Fig. 9 Profiles of plasma concentration-time of each

sample (X £ s, n=6)

x1 BMERNEBANFSHE (X£s5,n=6)

Table 11 Main pharmacokinetic parameters of each sample (X = s, n =6)

ZH HAr E SN e Y] VIR AW Dio-Reb A-SNM
tinax h 4.0940.83 3224057 2.0610.20%#
tin h 4.9340.98 6.05+=1.60° 8.39+1.94"#
Cnax ng'mL™! 397.85+113.68 707.56+194.23** 1429.60+381.74"#
AUCo ng-h'mL™! 2036.014+321.79 4362.50+561.77"* 13 896.43 £1026.96™#
AUCo-o ng-hmL! 2071.76 +£350.66 4496.11+596.82** 14 129.98 +1189.73™*#

HEHEF TR "P<0.05 “P<0.01; SYEIESWILLE: *P<0.05 #P<0.01.
"P<0.05 *P<0.01 vs diosgenin bulk drug; *P < 0.05 #P <0.01 vs physical mixture.

2.10 Dio-Reb A-SNM &I ¥E(ER
2.10.1 2 ZUKE PRI (type 2 diabetes mellitus, T2DM)

RIS B SD K BRZR TIRE 25 °C. AHXTHE
JE 65%F1 12 h YelE/12 h BEEHIAEE D, {H /=G
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TRRMASR 4 ), % 60 mg/kg )& ip FENRVEH =G
W, R 1IR, ESEY3d. 3d)E, TREER
FKERL I, 3000 5 AfAREAEL o &% 3R OK BRI IUREELAE 17.2~
22.6 mmol/L, FRIAMIIESL | T2DM AT,

2.10.2  SEEG U7 SR K EMBEE Y B 6 RIEH
KEAEARIRA (HEA K. ¥ 36 X T2DM
KB 6 20, BIREAIA (SRR E /KD, FH
P2 CHXUIE, 200 mg/kg) 10, Z i o
(30 mg/kg) 1, SEf@EEF A 41 (370 mg/kg, &S
% Dio-Reb A-SNM &7 EH P SEEEE A &
). Dio-RebA-SNM {X7]5& (20 mg/kg) ZH A1 Dio-
Reb A-SNM =il & (30 mg/kg) 4. &K 8:00 Jih

Ry, R VIR, HEERZG 4 F, RREDE R 1
Wo GERNFE 12, SXTIRAM L, AL ]
RUMHHE I B = (P<0.01), TERAEEA
B B UM SERH T A i PE R E T
I [E] PR T A2 A0 BTG, 10 B 35 2 O R SR f et
H A B EAMEmEASER. SERRET (30
mg/kg) LA LE, Dio-Reb A-SNM {57 & (20 mg/kg)
AHAE AN I A SRR A 35006 2 35 1 22 7 (P>0.05);
Dio-Reb A-SNM =7 & (30 mg/kg) HAELE 3 A
BEWRK (P<0.05), 755 4 FIA WS ZERAK
(P<0.01), iEW] Dio-Reb A-SNM H. A 1585 2 i 2
H TR MBS 24580 A

®12 FHEXWAKREFERTEMMEEE (X+s,n=6)

Table 12 Blood glucose values at different time of experimental rats in each group (X s, n=6)

13 FH/ B 4E /(mmol-L ")
(mgkg™) 04 14 2 A 3 4 4 J&
if R - 6.02+0.67 6.17+0.83 6.58+1.01 6.90+0.76 6.58+1.39
iRt - 24.85+1.75"  2580+0.97" 25631194  27.124+1.72" 30.02+3.02*
FH M2 200 25.03+1.62 24.134+2.20 2037+£3.77%  17.45+1.38% 12.974+1.03#
EHEH T 30 26.08+1.96 23.08+2.38 22.42+1.82"  19.58+2.33# 17.30+1.36%
SR A 370 2547+1.57 24.47+1.52 21.95+1.36%  20.70+1.85% 17.4741.33%
Dio-Reb A- SNM 20 25.27+0.83 25.02+1.14 23.40+1.21 18.32+1.75% 16.75+1.04%
30 23.62+1.47 24.73+1.13 2135+£1.75"  17.40+1.84%2  11.62+1.66"44

SxiEA e *P<0.01; SEMAHE.: *P<0.05 #P<0.01; SEFEHFTHELE: 2P<0.05

AAP<0.01; % 13 [,

**P <0.01 vs normal group; P < 0.05 P <0.01 vs model group; 2P < 0.05 2*P <0.01 vs diosgenin group; Same as table 13.

2.10.3  AEAFRFRIDIE  BUMZK 1.0mL, T 3500
r/min £5.0> 3 min, BUMTE 7370 E AST. ALT. K
RRMUEREF, Z5RNE 13, SHERAIME, A
41 AST. SLT. JRERMUEREF, M EE M5
(P<0.01), FRBH KRN FZH"H, 5
REARIAHMIEL, BAZ541M AST. SLT. JREEML
TR T 357 . 25 A Al 5 3 PR B AIR (P<<0.05. 0.01), 38
KR B2 mEnEiE. SEH2Hudmtt
(30 mg/kg), Dio-Reb A-SNM K71 & (20 mg/kg)

I AST JREBMNIREF G R EEZES, i ALT
BEME R (P<0.05); Dio-Reb A-SNM =7 &4
(30 mg/kg) M) AST. ALT. JRREFIIERET 45 1
BEM TR (P<0.01), iEBH Dio-Reb A-SNM j—
R T KR B E .

2,104 . BREHELEE BUFAHZLEER DR
e, BKERET 4% 2 RARE, Aias, U
(JEREZ) 5um), HE Jeth, 53R 10, SRR
R RF R IEw, B R R R A e R &

F13 BEXWKREDENERVUEER (X+s,n=6)

Table 13 Various biochemical indicators results of experimental rats in each group (X £ s, n=6)

20 51 i/ (mgkg ™) AST/U-L™) ALT/(U-L™") JREZ/(mmol- L")  WIERH/(umol- L)
POty - 71.98+8.74 116.70+26.02 4.95+0.82 31.57+4.00
e - 172.23+14.55™ 217.05+20.53" 8.90+0.63" 58.88+6.86"
FH 44 24 200 82.17+£9.48" 135.10+£ 11.26* 5.32+0.81# 35.18+3.38"
EHEH I 30 139.47 +9.89* 176.82+11.16* 6.40+0.50" 40.45+6.29%
SEHLEE A 370 146.13+12.24" 180.68 £25.05" 6.33+£0.51% 39.67+8.28"
Dio-Reb A-SNM 20 144.82+16.38" 160.53 +11.79#4 6.83+1.23% 40.05+8.80"
30 80.0214.95%44 1213341227484 5.25+0.5]1#44 34.77 452848
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Dio-RebA-SNM 20 mgkg™!
El 10 HEXRIFHLRFEF (X200)
Fig. 10 Liver tissue pathology in each group of rats (x 200)
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NJH BRIV . SEHEH T (30 mgkg) 4H
FHEEL, Dio-Reb A-SNM 7l & (30 mg/kg) 4
175150 5 B I

B L) B Al %

X AL

Hot

Dio-RebA-SNM 20

Dio-RebA-SNM 30 mg-kg ™!

HYAGE I, BB /N ERIE IR B 5, KR
RYELINIZE, BANE R EAR M TR . E
AR O ST A 4. Dio-Reb A-SNM {EA1 7
P 2H A S B A B R R YR . b Dio-
Reb A-SNM &= 78 (30 mg/kg) 415 4410 H 2248
WREE S PH M 252 i, B e s R T E 92
(30 mg/kg) .

¥ ¥
¢
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d N 200
&0 Pa, a8l '
7\ R, L VAN

3 A N
FEHRH I

> 2 St (3

Dio-RebA-SNM 30 mg-kg™!

mgkg™!

B 11 ZEKRBAERRFES (X200
Fig. 11 Kidney tissue pathology of rats in each group (x 200)

211 GtESH

SKH SPSS 24.0 At AT G b, B
TR AX s, HEHEE MR ¢ 5, P<
0.05 W HEAAEREZER, P<0.01 B A EAF1EH
BEER,
3 it

Dio-Reb A-SNM #3 7K 73BT 7K TS AT T s /I
Wik R, BAHEMTIERIS, KRz, (f
P FALE T 5 R T T Dio-Reb A-SNM — 3, A fig
=T Dio-Reb A-SNM 4h7K [ SEMEIH T A H 413

PEFFTEL121, XRPD 45 R R B Z 2 H oo T RE L
TR AT TIRSAELET Dio-Reb A-SNM, it
U AR PRARORL B SEE AR KSR i T E R
VAR P SR T DS, HE A S5 I 2% T E R
TCHEEYKRL, E pH 2.0~7.4 PBS HEFHEH
TR N4 78.86~103.45 pg/mL, AHT 72 %
f{] Dio-Reb A-SNM 7£ pH 2.0~7.4 PBS 2 #i 2
TR INA 109.57~117.43 png/mL, EAREHR
e e 2 B HAR A o /NG BV ) T 5 LU AL S R AT
MRS R EHUR T oI, B A R
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SRIEYDACIR SRS T A, T HEMm T A A5 H
B ISR 25 BESE 4, Ak, Dio-Reb A-SNM H E
WA -

A& B S S SRR, AR T
ARG H R 00, EHUE A TTRARX 2R
=1 414.63, K, GEEa A AR5 7l E 8 000~
14000 (IEHTEE, SR, FEFHEH IO 0 HhiE
IFENTES, T Dio-Reb A-SNM M4 4 B 7E B KT R A
3, M EFEF T 0.2% SDS VAR i A
9 (89.47+1.83) pg/mL, NikIRiE &AM, MEEHE
T ER G RBEZIN RN 0.2% SDS. B
Z4E R B R, Dio-Reb A-SNM i K Hh g2 7 Z 55 2
H MR 25T R, (82 R A R AR 1
AT NE BT POERR A, BT NE BT 42
R, AN A HE N F57 2 7 T BRI 498 5 26 0 55
BEIE R MIEIR AW S U TCAR N AR R
EARE|— e R S, TR SEsE T A BRI
TEPEFIAE U3, S0 T 2 I R S
B, M T WU . Dio-Reb A-SNM [ fmax 1% 52
FE S, AR Dio-Reb A-SNM 1 IR 255 bk,
i T EHB A o NMRPEIAES [H]; Dio-Reb A-
SNM K2 A2 30 nm, AP 55t 5 g b R R g
WZ N MG, £4d Dio-Reb A-SNM [ fimax
PERT, AT =R OO AR R,

Dio-Reb A-SNM [ 12 1 2.3 1, I g 5 Dio-
Reb A-SNM ZA8FE 2517 N4 K - Dio-Reb A-SNM 1§
K¥gm 7 EHU2 o O RAERHE, wThEe
Dio-Reb A-SNM i & #ii 2 1 o RiAR IR N FE, Al R
BRI N bR A2 AR AR, T
A BT G 1 R RN FERY; Dio-Reb A-SNM 5028 1
R e, 1Em TR, FITImiEBIENR
521; Dio-Reb A-SNM Ab 77 o 3l A A B n]
BN HUE A o ARUSE R, BRTE 2 R AR AR R
FZIFEEH T Dio-Reb A-SNM &35 a0 7 22
G H R 2223,

oA S R £ 1) 3B B U B R E ARk,
FAXF AR ORI & 3.77 1% B IG S5O &
P FR B O AL, M AR HE = 4.53
%5 Liu S8 2% 1022 951 2 1 o o e T A o i
FAXT AR B = 2 5.69 1%, $1KT Dio-Reb A-
SNM MR E (6.82 f5%), ViH] Dio-Reb A-
SNM ¥ Bt 5 RN E . #3024 878, Dio-RebA-
SNM fm [ EieHohrmilizizg, FELEHT

Dio-Reb A-SNM #&5  E i e B o AP E,
FHEaR2G 20, SEMmT A B — @
F, I T A “ 250G — " MR TT B0 2425],
{HESE T A SEF BT 0T RA R b
2950 W BT LL SR T R A

25 b, AW TR R SR SRR R S 1 A 1EN
WAKHI4 T Dio-Reb A-SNM, EA KR FHK. &
77 T2 M) Fi2%4s . Dio-Reb A-SNM #3 oK 2 12 it
TERRE T ORM, FiGaR TR mEZA RS, N
BB I R B 5E T Seah Sl . J54E% Dio-Reb
A-SNM /Nl R ARG R T T CRvtk R K i 23
&) BATHELE, NAM VT Dio-Reb A-SNM 2
PRAL T £ A R
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