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Preparation of long-circulating dinydromyricetinliposomes and its
pharmacokinetics in rats
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Abstract: Objective To prepare dihydromyricetin (DMY) long-circulating liposomes and evaluate in vitro release dynamics and in
vivo pharmacokinetics in rats. Methods Film-ultrasonic method was used to prepare DMY liposomes by single factor experiment and
orthogonal test to optimize the formulation and preparation of DMY liposomes. The particle size and zeta potential of liposomes were
determined by laser particle size analyzer. The morphological examination of liposomes was performed by using transmission electron
microscopy. The liposome release in vitro was studied using dialysis method. DMY concentration in rat plasma was determined by the
established LC-MS/MS method. Results The optimal prescription was 75 : 20 : 5 for soybean phospholipid-cholesterol-mPEG
2000-DSPE, and 1 : 12 for DMY-lipid (wt/wt) with the ultrasonic time of 20 min and loading temperature of 60 “C in pH 5.0 PBS
buffer. Under the optimized conditions, DMY liposomes was sphere with mean particle size of (117.9 + 5.5) nm and mean zeta
potential of (—2.6 + 1.7) mV, the encapsulation efficiency and drug-loading content was (54.7 + 3.3) % and (4.3 + 0.2) %, respectively.
The in vitro accumulative release rate of 48 h was 86% in pH 1.2 and pH 6.8 dissolve medium. Compared with free DMY, the t;,,, and
AUC,_,, of DMY liposome were increased by 2.7-fold and 1.8-fold, respectively. Conclusion Compared with free DMY, DMY
liposomes released gently and slowly in vitro, eliminated slowly in vivo, and had higher bioavailability of oral administration.

Key words: dihydromyricetin; film-ultrasonic method; long-circulating liposome; cumulative release rate; pharmacokinetics;
LC-MS/MS
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—E M (dihydromyricetin, DMY) X FRig
AR, &M _SEMERNEY, TT2AHET
W A R A R . TR R AR AA
Pl R BB b AR ORS 1 g s A 2 1)
TR M eI 2 T 25 AR R, R B I E
e 45 A o B K 22 B S AL,
A RSB PR B R A R A, R
TGRS o

Jig B R 2k R g —M, 2R
REZERZY, AMUTUREAREE R, &
AT LB s K I I B i35 1 2 H 29000 1 AR A= 40R )
FE Y5 5 A kN B FF 5 55 B0 )
SRR, W RERR N AR, BRI
THNHMME. KIEFR AR —F RS A R
WA BRRE GBI A Ak, RERTE—2
FKMER YR SLARZE R, AT LAY 5y
T 4N SRR R AEAER, S 5t A i B
FR IR A B2 R Gl b, S0 T FAE A Y ER
B R e v, BR s, RS A 2
1% - 5% <. 1% 2000 (DSPE-mPEG2000) 1&7fifI /g
JRAA I B R K 2 TE R AR 32 1. P2
PRI R, ARk 2 SCERIRIE T DMY I
1750, i DMY f [ A Bk fig o A3 gL e,
A" a9k R R, (HiR e
BRI E T DMY Bl Rl p & 5 RAE, Skl
ZIBN T . ARSI R I A% T DMY
KAERGUKAR A, AT 500 DMY KAGHRYK
BRAGERNEMER, T HR %
TE, FHHRE T HMRINEIR AN 25 E i, A
LI K DMY KGR YK TR LS00 5%
1 (UE5EMH

RE-2000A Bk ki dy, iR AW
J”; DF-101S fE#GIEEINEEL AR RS, L
XA R TTE A A 5 IY92-11 i 75 41 i Fy
WEHL, TURHZ DR BB E R AR LR
ZS90 YIKBOLKLEE 73 A, Je[E MALVEN A7
Tecnai G20 i& 5 LT 2%, SEE FEI AR WA
BRI, 35 LC-30AD — i /EZE . 8040 =&
WAT R e A I % . CTO-20AC #1647 . SIL-30AC [
RS . DGU-20A5 TELE H A5 S FWE 25 B
FALVE. Las-Solution T.{E%5, Shimadzu 2]

KE B AREAEAR (SPC), #it5 579010-1140043-
06/903, fE[E Lipoid Aw]; MHMEEE (CHO), #it5

B41239, hilg VW ARFER AR AR AR, AR
W e Bk 2. B % -8 2, 8% 2000 (DSPE-mPEG2000),
fit'5 B50845, bilg L HFFERARIFARAF
DMY, #lt'5 Y25A6K1, JfiEsr%i=98%, i
HRHABRA R RN, #it5 D15122101,
Ji 54 98%, A KRG R AR AR AT B
FJLAT4E K44, #ib'5 SCRC30036361, SCR J'iiA
Al SRR MIlli-Q A=K, aHrais
i, BEZERFEAFERAF; Aikaic g, #
f#, Fischer A ]

T SD KRR, & 200~250 g, ik
B P T ] RO SERR S B S L, YRR S
SCXK (5F) 2015-0018.
2 FEEHR
2.1 fgRRiAS DMY B9 HPLC ME S %
211 Gl AiEFA Diamonsil Cyg kit (250
mmX4.6 mm, 5 um); GBI EE-KER (5
0.1%H R, 35:65); AFE 1.0 mL/min; Al
WA 290 nm; iR 40 °C; #EFEE 10 pl. BEE
LK 1.

DYM

1 DMY Xt8&a (A) M (B) B HPLC
Fig.1 HPLC of DMY reference substance (A) and sample (B)

212 XTHESIRBEAIE FEFREC DMY X
200mg, BT 10mL =ifid, HEWmBERZIE, 15
200 pg/mL FXTHR L fif 2. U &S B IR 2R
R FSCAN [F) 0 B A P R T R Y VAR o

213 MHRAEHI % B 0.5 mL DMY JE B AR
B, H2mL FELE48FL, 12000 r/min 2.0 10
min &, FRER 200 pg/mL fR AL S VAV AE 45 T -
U0 % VI B e LSRR A (R ol A P i
T

214 ZMERFRFBEH  FEEWIL DMY X HE it &
Wi, FFEERRERL 1. 2. 5. 10, 25, 50, 100 pg/mL
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(1) DMY X B SRR, 4% 60 25 A AR UCE R 5 Ve
AR DAETHIRY (YD) XTHERERREIRE (X) 3HT4
PEEH, ZEPESEHE 1~100 pg/mL, DMY AriE 2k
R J5FE N Y=16 747 X—6 375.5, r=1.000 0.
215 FEEELAL RS DMY Xt &
F I EERRE R 50 pg/mL X I8 Sy, IE SR 6
R, s e e AR, tHER R, L RSD
N 0.22%, KUK E B RUT .

216 HEMIAK FERN DMY Hhal i
W, PR, R 50 ng/mL AR S A TR 6
B, R RN AR, THEERAH DMY
&, JH RSD N 0.42%, FIZGiEELMERIT.
217 FREMEES R R A 2 )
H R 7R AR 50 pg/mL B SV, 20 5IF 0. 1. 24
4, 8. 12, 24 h %A% KA E TR, F5FaE
%, 3 RSD 4 2.51%, & B St I VRS i 1 R 4T o
2.1.8  fIRERENEERRLE  FEE I DMY Al i i
VR R AR AR AR 6 1 A BN IE =
DMY X RE b, 28 FF A 7L J 0 R ol S 1) A 3K
TR, F A 2 A s FL AR, THEIORE R,
3 DMY ~FEJInFE RN 96.8%, RSD A 1.45%.
22 BIHEMBHERINE

1 mLDMY figifhk, FFHREMALS, 12 000
r/min 250> 10 min, B &% S & 4F0 € DMY Ji
BIRE (Co). BE ImLERAE TENEN, £
20 mL Ali/KHRiENT 12 h, 2R &R e E A
FDMY JFiEIRE (Cp, 5 DMY HEE R 5%
Uig.

AR =1—Cy/Cy
Cy i DMY JREIRFE, Coh DMY i Bk

B2 =WyWp
Wo 9T A o T 2500 R e Wi S A 1 50
2.3 DMY KIEIFKAERIRAIFH &

SPC. CHO. DSPE-mPEG2000 ¥ T 4 4}i, DMY
BT HEE. IR F -SRI (401D 10 mL R
A1 100 mL BB, TEsE 28 RAX IR e
(40 °C, 80 r/min) 45 min. #RJ5IMA—E&E PBS
Zertil (pH 7.00 ¥R, KRG ER DKL 20
min, A —EmRE, i 0.22 um B 3 WE, RIS
DMY KAIEAYKAR M. e, IR B &
3% MR T4 24 h, 306 T- I itk . 75 ik
FBUAE TS, 0 e B & T 2T T RN =%
SR IEACRIE AL -

24 BEZREZZRERAHIEHEER

241 JKALIERE 7 DMY S5igR &L A1 8.
SPC 5 CHO #fi&:tt v 55 : 40. DSPE-mPEG
2000 5 a5 i & 5% KAKA BN PBS 22k
(pH 7.0). #BFIE]N 30 min 26444, %2 7K1k
I 304 40, 50. 60. 70 °CX g5 fA i & Hszm,
SRR T R E 255008 8.4%. 14.5%.
24.2%. 31.3%. 19.9%. 45iRFW, BEHKILIEE
(P38 60, 4 2 a3 K 5 ek, 60 C R B i Ko
AT AR AR TR A T A AR R 2 B, R TR A e
M “REn” AN W7 A, RS
JEEERN . R INPE, DMY 5 T iE i ik
JES 1T e A

242 A pH EARMMA R RLERE EAYSER
JREL N1 8.SPC 5 CHO #)5i & EL 4 55 & 40,
DSPE-mPEG2000 (5 /I 24 )i 1= 5% KAIRE R
60 ‘C. ABAWIAIA 30 min &4 T, & T KN
Jii PBS 223K pH {8 4.0. 5.0. 5.8. 7.0. 8.0 X}
RE B & o sgmm, 5 RAR pH BRI B A
B 27.2%. 38.8%. 34.3%. 31.5%. 23.8%.
SERRE, BEEE pH 3G Z a8 K5 vk,
pH {H 5.0 B F I K. W RER NBEE pH (B &
DMY Mk 25 5y v B 1) LA RS IR S A7 LE T IR I
e, A5iESE. (H DMY ZERS M e i o
5229, HOEBUK A R pH 5.0 PBS 22
2.43 HMiFENE 7 DMY S5ERmEL AN 18,
SPC 5 CHO ¥ i & k>~ 55 © 40, DSPE-
mMPEG2000 4 G254 i (1) & 5% 7KALIREE 60 C.
pH 5.0 PBS L2l a6, 8¢ 1A I [A] 5. 10,
25, 30. 50 min X I8 B AA il 2% (52, 25 AN AR
7 I A AL B R 43 o 20.1% . 23.3%. 42.6%.
39.4%. 19.8%. Z5F KM, Bl A I Al BE N
BRI KGR/, #8725 min I E R K. AT
AT R A 7 B T e 2 5 RSB R AR AR, BRI
LR, 15 DMY R, R 8] S,
RE R AR AR B R HA S 38 5 Fa e

2.4.4 mPEG2000-DSPE (jfl& 1 DMY 5%
e A1 8.SPC 5 CHO #fFi & LL 55 & 40,
JKALIEE 60 ‘C pH 5.0 PBS 25 i el A B Ay
25 min 214 F, %% 1 DSPE-mPEG2000 & (/4
eI HIE 1%, 3%. 5%. 10%. 20%) Xiff&/m
R & sem, 45 B[R DSPE-mPEG2000 A & 11
45 5243 511 9 33.9%. 34.1%. 41.2%. 40.7%. 39.3%.
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45K ], DSPE-mPEG2000 KM &Exffudf RHIH
W ANK, i 5%MEEY I ER, S FREAA
A5, BT DSPE-mPEG2000 % 5t, HukBUH HE N
HE M5 i & 5%

245 SPCY CHORItLf 7EDMY SRR
1 : 8. DSPE-mPEG2000 5 fg24 5 (1 & 1) 5%, 7K
1L 60 °C . pH 5.0 PBS 2K« i 75 i [A] 25 min
%MEF, %% SPC 5 CHO )i & LL 40 : 55,

55 : 40, 65 :30. 75 : 20. 85 : 10 X}/l )i 1Al £ 1
S, 455N E SPC 5 CHO Wi & L B R
I3 H 17.5%. 40.3%. 43.2%. 50.6%. 21.4%. %
REW, & CHO &1k d 2 Je il K5
/N, SPC-CHO Jy 75 : 20 Wt k. CHO H]
ARG IR oA X 53— S HE A1) 1) 5 %85 88 1 s e g o A
JIE,  LEAH [R5 & B IR 5T s CHO AR FH &

JERINIPERRG . R IR, FraZEmZiy el
s ABBEEBE IR R B0, S 7
PIARTREFEE M K, Zimsing®, A%
TR

24.6 Ziflgtk & SPC 5 CHO =Lt 75 :
20. DSPE-mPEG2000 % 52545 I & 5% /KALiE
J 60 ‘C. pH 5.0 PBS £l SIS [A] 25 min 2%
HF, Z% 7T DMY S5ERmENK 11,104, 1
8. 1:12, 1:16. 1: 20 xRtk s, &
FAF DMY SRR & L R 55108 9.9%.
22.1%. 49.7%. 54.7%. 40.9%. 28.4%. 45 HFKH,
BiE DMY FH & 3G It e K50k, 265
PE7E 1 12 PR K. IXTTRE &N DMY 5%
Z I, HAE PBS il b A RE S M, BB
B,

25 BERAHIERIERZRIEMLIL

MR IR s R RS IGgs 1, LB RN FEFR,
R R AR H & 3 ANEEREK, RIZEE
(A). SPC 5 CHO [WLtfi (B) FI/KALIRE (C),
AT 3 HEK 3K FIERZ S (R L, by 4k
il T2,

IEAZ RIS B 3 b 28 1H 3 DR 250 B S B 1)
KANKFA A>B>C (£ 1. HZESHREZNR
Lt RE MR EERm (R 2, P<0.01). &%
H oM B E4 N SPC-CHO-DSPE-mPEG
2000 (WIFiELHL) 75:20 05, DMY-§2% (&
tb) 1:12, KALIEEE 60 'C, /KALA pH 5.0 PBS
Gerti, RS TA] 25 min.

Tl L3 EXREGHTE4ER
Table 1 Design and results of Lo(3%) orthogonal test

st A B C D(RE) B#HE/%
1 1:10(1) 70:25(1) 55(1) (1) 34.9
2 1:12(2) 75:20(2) 60(2) (2) 375
3 1:14(3) 80:15(3) 65(3) (3) 314
4  1:10(1) 70:25(1) 60(2) (3) 52.6
5 1:12(2) 75:20(2) 65(3) (1) 53.6
6 1:14(3) 80:15() 55(1) (2) 45.0
7 1:10(1) 70:25(1) 65(3) (2) 323
8 1:12(2) 75:20(2) 55(1) (3) 36.2
9 1:14(3) 80:15(3) 60(2) (1) 29.7

Ky 103.8 119.8 116.1 1182
K; 151.2 127.3 119.8 1148

Ks 98.2 106.1 117.3  120.2
R 53.0 21.2 3.7 54
®2 AEHSH
Table 2 Analysis of variance

HE  WZEFIM Bl F Lt wEE
A 565.235 6 2 113.7547 P<0.01
B 77.042 2 2 15.504 9
C 2.3756 2 04781
D (%) 4.968 9 2

F0_05(2, 2) =19.00 F0_01(2, 2) =99.00

26 TZHIESRERARIE

Y IRARAL AL J7 R 46 T 25046 1 3 ik A ke
d, FEXTHAN ., R R T L,
261 SN CRHABEEHR G (k-E 5 B B
(TEM) W% DMY flaiifa, HIEA NERIREEEBRR
wF (2.
262 fifeh zeta Mz FBOGRAZ TGN 2
JIE AR BT SR AR AT Zeta FRAL, 45 SRR N
(117.94+55) nm. ZrHis% (PDD 4 0.19£0.02.
Zeta AN (=2.6+1.7) mV (n=3) (K 3).

E2 DMY BERE TEM
Fig. 2 TEM photograph of DMY liposomes
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A
10 100 1000
HifEnm
B
-20 0 20

Zeta HLfZ/mV

3 DMY ER#FHIKIZS T (A) 0 Zeta L (B)
Fig. 3 Size distribution (A) and Zeta potential (B) of DMY
liposomes

263 AHFHHAE %2.17007ENE DMY
HEBUAR I B 2R 5255700 (54.7£3.3) %A
(4.34+0.2) % (n=3).
2.6.4 JapiiATaENE 70k 3 4tk DMY JEBUAE
WGk T, R 4 CHRHET, 7
AT 0. 7. 15, 30 d HUIR A BANR TR, &
AER, 51K, DMY [ERATE 4 CLRA7 30d,
JE AR LS VR K BB TR 7 2008 5%A0 2%,
guitF xR (P<0.05), UiHIAT 5 vT LASE &l i
ErR et (R 3.
=3 DMY JERAFHIFREM (n=3)
Table 3 Stability of DMY liposomes (n = 3)
i PR AR IR R IIDTRC
3% /% DMY/(ugmL™) A#%/% DMY/(ug:mL?)

0 53.6+3.2 65.2+£3.7  49.3+3.9 56.8+4.5
7 52.6%33 60.6+3.8  48.8+3.9 56.3+4.5
15 50.7£2.6 58.5+3.0 485%39 55.9+45
30 48.2+2.0 555+2.3  480+3.9" 553+45

SsRaRw e "P<0.05

“P < 0.05 vs liposome solution
27 ONEREER

SR FH A8 325 B 320 5 g o A 1) A R TBURS .

B4 1.0 mL pH 5.0 PBS 2%l & 7 % T i
i (DMY FiEKERN 1 mg/mL) FiENTES (EE
AR 2> T 5 8 000~14 000), FHE T 20 mL Bl
IR R # 0.5% % 1113418 80 1) 0.1 mol/L HC,
pH 1.2 A% 0.5%% 1L 4L 80 1) PBS ZZiik, pH

6.8) 1, 7E£37 ‘C. 100 r/min %M FEH, 0T
AN BF 0] 553 35 0 S5 AR AR BRUBTE AT A o R HPLC
FIERB BT DMY &, 8 BRBRE
(Q)o Z LA N 1 mg/mL DMY ) — FH 3L IV AR
W, FAEE R AR R 24 I e RO

Qi=(Cy+Cy+-+-+C)VICyV,
Vo F1 Co 23 BB AT 48 T N FRO I A B 2 L R ) P R
JREREE, V B RARAL, C AN ] A3 6 DMY
JR R

i DMY 5 DMY g ARTEA R B i
IR 25 i 28 LI 4, DMY Jlg AR IIRE 24580 122 7 R
FMANFK R (r) WE 4. Z5REW, 7 pH 1.2 BiK
A EH, WEES DMY 1h 1) Q 2 67%, 8 h BEsse4x;
DMY fgFif& 1 h 1 Q A 26%, 8 h [ Q 2 60%, 24
h ) Q N 86% (& 4-A). 7E pH 6.8 B i,
I DMY 1 h 1 Q A 60%, 12 h Bjisc4; DMY
fEFAR 1h B Q A 18%, 12 h Y Q A 66%, 48 h
Q 4 86% (/& 4-B).,

A .
100 4 s ® " a8 o o o
- 1 ¥ P
80 P2l e
2 N
g 604 . : N
o ? T ?
»—\_T[é A ) .
B 40 1 171
-l |
)i |
20 =i % DMY
L4 - DMY KAEI g i A
0 T T T T T T T T T T T T T T T T T 1
B
100 P L O ]
. PO o
80+ »
S X °
il .
g 60 - °
& L ]
X o
= a0 % oo
bR i P
04/ ¥* . BB DMY
- DMY KIEFE T4
-
0 T T T T

0 1 2 346 8122448607296120 168
t/h

4 DMY FERRMK7E 0.1 mol/L HCI (pH 1.2)-0.5%%2 1115
fis 80 (A) K PBS ZHi% (pH 6.8)-0.5%%2 L1155 80 (B) =
RYARSMERERZE (n=3)

Fig. 4 In vitro release profiles of DMY liposomes in 0.1
mol/L HCI (pH 1.2)-0.5% Tween 80 (A) and PBS buffer (pH
6.8)-0.5% Tween 80 (B) (n = 3)
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&4 DMY BERIFHBRANHFEFREREXRY
Table 4 Drug release kinetics equation and correlation
coefficients of DMY liposomes
WA B R yikid r

pH 1.2 EH 3715 Q=0.465 t+42.992 0.7950
— R 1% In(1—Q)=-0.032 7 t+4.157 80.982 0

Higuchi ~ Q=0.067 8 ty,+0.29 0.907 4

pH 6.8 5N /1% Q=0.503 7 t+38.674 0.8190
— 5115 In(1—Q)=-0.048 2 t+4.488 50.966 0

Q=7.259 3 t+23.938 0.9237

Higuchi

2.8 HHAPZHAR

281 fai% 1k  Shim-pack Xp-ODSIII i (75
mm X 2.0 mm, 1.6 um) #Z Shim-pack Column Holder
94 (5.0 mmX2.0mm, 4.6 um); FEiR 40 C;

PALZJIE-ZK (5 0.1%H ) i shAHEAT 16 5 et -
0~0.50 min, 10%Z.fi%; 0.51~2.2 min, 10%~70%
ZJfE; 2.21~4.00 min, 70%Z.Ji&;: 4.01~4.10 min,
70%~10%Z.J5; 4.11~6.00 min, 10%ZfE. &
W 0.3 mL/min; HEAEARRN S L.

2.8.2 JRREZAF  ESIE T, INAGLIEE 400 C,
DL EIN#EAE 250 C, FHA (N AFUfE 3.0
L/min, TS (N fAF R 15.0 Limin, 75t
FHE-4.5 V. XA AE T2 B I (MRMD
R, T E ST E R 58 miz 319.00—~
193.00 (DMY), m/z 269.00—~m/z 116.95 (5 IT3E
=, 1S),

283 MK B E MK AR
(100 ng/mL) f DMY TAE# S 50 uL ¥&EIJE, N
A 400 pL BERR CBEIRIER A A0 5 min, 12 000
r/min Z.0» 10 min BX_E3E 300 uL %1, F£H 100 uL
WMBhMEH, 12 000 r/min .0 10 min, B_EER
75 ul, BRI .

284 FEERIEFHEE {E LR LC-MSIMS %
T, DMY 5WtsF3E (S) FILR R 25N
2.29. 2.98 min, I H () AYEPEY) BT A
AP FREGIE (B 5). DMY £ 10~1 000 ng/mL £k
PR R RLE, [RIHREA Y=0.003 62 X—0.004 45,
r=0.999, H 'Y i DMY 5 IS WL, X v DMY
JFiEWRIE (ng/mL); & & FIRN 10 ng/mL; K. s
7& (20, 100. 800 ng/mL) DMY Jfif% (QC) K
FIHERRE 2008 109.9%. 113.4%. 102.3%, RSD
SN 6.51%. 2.25%. 4.20%; HLANFEEE (RSD)
IR 4.20%. 2.25%. 6.51%; DMY {&. mfiE

C DMY

o 1 2 3 i s
t/min

5 ZAME (A). EEMEKM DMY MARFREE (B)
UK ig %745f5 30 min M3 MARFHRE (C) B MRM &
& E

Fig. 5 Chromatograms of DMY and apigenin (IS) detected
by MRM in blank plasma (A), DMY + IS + blank plasma (B),
and plasma sample collected at 30 min after oral
administration + IS (C)

WRE QC i I ARXS US43 7R 63%F1 61%,

RSD 4354 10.43%. 5.43%; &5 %008 40 il 9 64%
H164% (n=6), RSD 737N 4.96%. 2.61%; WHs
(1)~ 353 [l Se 2 RN L 5T 0S40 il R 67%F1 59%, RSD
3N 4.93%. 6.44% (n=6).

285 [ DMY ] LC-MS/MS 52 J5 ik 1%
“2.8.37 LiJ7iE, UMK . HEE K DMY AR RE
% 50 uL YR A1), fF L3R LC-MS/MS %44 it i
LioRl/l8

2.8.6 Wil H42y 12 HifbE SD KREENL D
i DMY (10 mg/mL V2T 0.5%% F BL 4 4E R AN
B 4254 (100 mg/kg) 5 DMY fRFifkeh 254
(DMY S & E 10 mg/mL, 100 mg/kg), F4H 6
W ig 452505, DMY 42541 (5. 10, 15, 30,

45, 60. 120. 240. 480. 720. 1440 min) A DMY
KOG NG R4 Za 24540 (1. 3. 5. 10. 15. 45, 90.
180. 240. 720. 1 440. 2880 min) -/ Nif[H] 4%
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E 2R TR O DR ST G . 4t
THEEIT AR 24825 (R 5. HiifE DMY
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5ty AR T 2.2 581 2.7 5, HREMER
(P<<0.05).
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Fig. 6 Mean plasma concentration-time curves of DMY
liposomes and DMY after a single oral administration (100
mg/kg) (n = 6)

&5 = DMY 5 DMY KIEREREAERREANTEE
BEFLH (X£s,n=6)
Table 5 Main pharmacokinetic parameters of DMY
liposomes and DMY in rats after a single oral administration
(100 mg/kg) (X £ s,n=6)

ZH L1 DMY JIEFi A DMY
AUCy-; nghmL™? 113558+291.13" 512.32+118.06
AUCy-, nghmL™' 1562.80+368.11" 840.46+659.41
MRT, h 21.64+2.61" 7.06+2.94
MRT,—, h 43.82+23.12" 19.76 +23.02
tys h 38.16+16.46 14.07+15.03
tmax h 0.25+0.25 0.65+0.01
Crax ng-mL™* 138.50+57.82  138.361+77.82

5 DMY Lt "P<0.05 “P<0.01
‘P<0.05 “P<0.01vs DMY group
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XA 25, HRE TR, TRBER ¥ 2
A EE . — R 25 WLE S BE- K I AH )
SECRE (P) SRERZXMPERT, RA logP KT 4.5
IRV TE 2P0 EL logP /NT—0.3 7K 2544 Re
Wl &k BA B E A RNERER, DMY 7EIE
SERE-7K (pH 5.0) H1f) logP 14 0.45%%,  J& T4
BB 2P0, ARSI SR R A VA % DMY
KA NG A, R B DR 35 S0 AN IR A S b 1
W75 5% T Z, ERAENS T DMY BB A1
RifEN (117.945.5) nm, HBE N (54.7+£3.3) %,
AN 5T K B DMY g AR 7E pH 1.2 A1 pH 6.8
BB T 38 LA — 2430 77 S R0 & FE () e (3R
4, BistaE. P& RNZshEm iRy, DMY
J R AAAE K SRAZ PR R MIRT g BT t, 2357 125 DMY 1]
2.2 5N 2.7 1%, A REEZESR, LB R B A S5
(1) DMY 1ER RN TH RS, BEEE I R E K,
B RN S AUCy- 2 if % DMY 1) 1.8
B, AREMEZER, USRI 5T,
R/ BRI A, B LA Ed DMY 5, FTE
FERKEAE K R AR N I B iy () S bR i, $e s
R EE
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