HLE EWE, BRI , 310031)

HI KRR PREELfoF £H LK E0 HPLC 2 F ik, A K R0 IRP BB H (ME) BH & B &
ABEZF T REGHNFE LR KA A 2mol LB MM EHMHTT 80 CKRBEKM 1.5 h KFRET
MO BRI, RREAEMT BIEM, 2 HPLCH A KA Dimonsil ODS C & %4, 24 7 BF-0. 2% 5B (55 45)H Fw A4, ik
% 1.O0mLe min |, MK K 350 m 2% 30C RAZZMFTEMNEZKAD R 200me ke 'PFRRY 5k P RELZE
B EE R, L 3P8TH M L HhF Ak Rk KBFEFEAF FHF TR (LOQ)D A H 0 045 54
0 145mg L L AEDAE 00455~ 8 0947 0.145~25.7mg L 'MERFEBEE, roAH 0.9957 % 0. 997 4 7 £ 1K
¥ OB R EREE IR R E RN E 8% ~10% A B B AH AMHEE RSDH DT <1 KRA=2 IR CME B
AKBZEZFERFEFGKIAN 17242 0237k 4,(K,) A4 0 44042 3. 21 b 1,2 H1H O 77442 4 82 h; 1,02 FH 6 64
Fo 8 65k 4, A H 073042 2.91 kO, A A 2 4342 9. 00mg L™, AUCHHH 21 4042 143mge he L' AR
RAZWTFAEHRTE BUEARELIF, EATNEZEXPREEZRT EEZKRE
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Devebpm ent of RP-HPLC Assay for D etenm ination of Total Luteolin and Apigenin in Plasna and Its Ap-
plication to Pham acokinetics A fter Single O ral Dose of Chrysanthenum m orjfoluum Extract in Rats

PAN Lan-yng LIL#+png JANG Huidi (Deparment of Phamaceutical Analysis and D rug M eiabolisn, College of Pham a—
ceutical S ciences Zhejiang Unwersity, Hangzhou 310031, China )

ABSTRACT: OBJECTIVE To establsh a RP-H PLC method br the detem mation of otal luteolin and apigenin n rat plasma after
acid hydrolysis and © apply the method for phamacokinetics study after a single dose of Chrysanthanum morgoluum extract (C(ME) in
rats . METHODS The samp ks were hydrolzed with 2 Omol L™ hydwochbric acid(¢= 2 mol L™') at 80 C water bath for 1. 5
h, them xed solutionwere extracted with ethylacetate The organic layer separated was b bwn to diy and d ssolved reconstituted n the
mobile phase TheHPLC separaton was perfomed on a C;y; cohmn and the UV detectorw avelength was set at 350 mm. The plasna

sam ples w ere analyzed after an oral adn mistratbn of (M E to mt (200mg* kg™ ') by he devebped method the phamacokietic pa-
ram eters w ere valiated by 3P87 sofivare. RESULTS  Good linearities of lteolin and apigenin were obtained over the mnge of
0.045 5~ 8 09 mg L', and0.145~ 25 7mg* L' inplasma respectively. The recoveries of liteolin and apigennw ere fran 8%
to 107% . The prect bns of intra-day and nter-day were all less than 11% . The m ain pham acokinetics param eters w ere as follovs &,
of luteoln and apigenin was 1. 72 and 0.237 h™ ' 4,5, O 440 and 3.21 b #,,,0. 774 and 4. 82 fypy) 9-88 and 8 65 b respec-
tively; 4, was 0.730 and2 91 h P, 2.43 and 9.00mg L ' AUC 21.04 and 143 mg® h L' CONCLUSION The meihod
developed ® sensitive accumte and repwoducbl and can be applied to the deteminatibn of luteolin and apigenin i plasna.

KEY WORDS Chrysan hanun morfoliun extract HPLG luteoliy ap enity pham acokinetics
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(ME C(ME
[5]
, (ME
CME
1
1.1 g
Agilent1100 , DAD ,

, Agilent 1100 chemstation( A gilent )
L2 #H

(ME( ); (
, : 111520-200201), (Sema
. 111k1520 > 99% ); ,
; SD 5
, 200~ 270 g (
R : 22-2001001
)
2
2.1 EHEMN
: Diamonsil ODS Cys (4.6 mm X
250 mm, 5 bm); 0.2%  =5545
:1.0mL‘m'n_1; : 350 mx : 30

2007 .3 2 5

C; : 50 BI;
22 AR MEEMXE
( y12h 0.3
ml, ME (200 mg* kg ') 0.3
(M CN a 0.17 0.5Q
.Q 1.5 2Q 3.Q 4.0 6.0 80 10 12 24
48 72 h 0.3 mL,
, 3000 r* min | 10
m i , -20C
2.3 My EAEALERNE
0. I1mL ,
3mole L 'HC10.2mL, 80 C
1.5h ., G HCD, 0.1ml,
s 3mL ) 3mmn 3500 re
min ' 10 mn 2 ml,
, 15 000

250 BT, ,
10 min 50 B, HPLC

Immn

-1
" min

24 HEH¥FEH
2.4.1 +
HPLC 1 1

0253 751312}[51755

02557510125151750 07 46 B 101211618
+/ min 1/ min 1/ min

1 AR % HPLCH #
A- ; B- + ; G- ; a— s b
Fig1 HPLC chiomatograns of blank phsma of mts
A — blank ratplasna B— blnk plasna spkedw ith standard luteolh and ap gen in

C— unknown sample a— luteolin b— & igenin

2.4.2 0.1 mL

, 0.0455 0.364 1.46
291, 4.85 6.47 8 09mg* L,

0.145 1.16 4.63 9.26 154 20.6 25.7
mg* L ,

5, “23 ,

(4) (P ; ,

1

0.045 5~ 809 mg* L,
0. 145~ 25.7mg* L' .
:A=82.950+ 0.6233 r=0.9957(n=5) A=
70.37P+ 2. 108 r= 0.997 4(n= 5)
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(1LOQ) 0.0455  0.145
mg* L
2.4.3

0.045 5 0.140 2.91 mg* L' 9.26
mg* L', 8.09 25. 7mg* L' ,

5 . €237 ,
A,
(4) :
, 1

1 AREFRFHXRHEAERE n=5
Tab1 Absolute recovery of liteolin and apigenin m rat p hs-

man=5
Added F ound R ecovery RSD
Cam pound
/mg L1 /mg L1 Mo o
Luteolin Q0455 Q0453 100 86
291 2 8 97 23
8 09 7 8 97 27
Ap igenin Q 140 Q 125 89 8 4
9 26 8 87 96 L6
257 24 5 95 30
, 3
8%%
2.4.4

? B

0.045 5, 0.14Q 2.91 mg* L
8.09 25.7mg* L'
5 s [13 2. 4. 27’

1

9.26

B

2 ABERAFREW T EERE n=5

Tab 2 Assay recovery of luiteoln and apigenm in plasma. n=5

Added Found R ecovery RSD
Canpound
/mg L-1  /mg L-! Mo Mo
Luteolin Q0455 Q0422 93 10
291 310 107 23
8 0 8 37 103 27
Ap igenin Q 140 Q 147 105 10
926 9 89 107 L6
237 26 6 104 30
, 3
9% ~ 100
2.4.5

? B

0.045 5, 0.14Q 2.91 mg* L'
8.09 25. 7mg* L'
5 , “2.4.27 ,
* 376°

9.264

B
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RSD 5d
RSD, 3
3 ARERPAXEWHTERTE n=5
Tab 3 Precison for detem nation of lteoln and ap genin. n=

5

P htra day Inter day
Can pound
/mg L-1 RSD RSD
Luteolin Q 0455 11 65
291 23 L9
8 09 L3 14
Ap igenin Q 140 84 11
926 L6 21
257 25 4 4
, RSD 11%,
2.4.6
) (8.40 6.7Q 536 428
Hge 171 3 . “2.4.2
) 248 2h L 37 15 30d
234
5 ,  “2.4.2 , 3
) 2
4 824h 1 3 7 15 30d L 234

)

, 4 5
4 REEZFFXZMRZEMN n=3
Tab 4 Stability of luteolin and apigenin n rat phsman=3

Nan inated Shorttem stabiliy — Long tem stability
Canpound concentrat im Mo deviatim Mo deviatin
Mge L1 2h 4h 8h24h1d 3d 7d15d30d
Luteolin 8 40 103 104 94 94 107 106 100 112 98
536 105 113 99 102 97 102 104 110 105
Apigenn 6 70 100 93 100 100 95 95 96 96 938
428 97 14 91 96 87 96 97 103 98

5 B BARABAR T E . n=3
Tab 5 Frezing thawng stability of luteoln and ap genin n rat

plasma. n= 3

N an mated conc entration Freezing-thaw ng stability

Conpound Mge L1 Mo deviation
frequency 1 2 3 4
Luteolin 8 40 101 101 104 102
536 98 104 97 98
Apigennn 6 70 104 94 94 94
428 101 106 99 100
45 (30 d)
4 2
94%

2007, 3 42 5



2.5 ARKAE s ¥
(200mg* kg ') CME

- 2 3pP87
6
5
4 A
o3
@ 2
E 1
£ o} v )
0 5 10 15 20 25 30
1/h
!}
4
i: ;
2
1
Uy r
0 10 20 30 40 50 60 70 80
t/h

2 AEUD M CME(200me k') EABRE R fiE ¥ %
ERTP A
A- ; B-
Fig2 Mean concentraton-tine curve of luteolin and apigenn
in after a single oral dose of (ME (200mg* kg™ ').n=5
A~ Tuteolin B— apigenin

6 ARHE R OME (200mg kg ') EWI s 58 . n=
3 eks
Tab 6 Phamacokinetic parameters of luteolin and ap genin a$
ter the oralad im n straton of C(ME (200m g kg™ ') to mts n=
3 eks

P aram eters Luteoln Apigenin
Ka/ h-! L 72%0 57 Q 2370 079
bya)! h Q 774 %0 31 482120
e Ih 6 64EL 4 86512 1
i pyka) I h Q 440+0 18 321413
hna! b a 730+0 38 29140 86
P, g 11 2 43412 90043 0
AUC Mge he [-1 21 442 4 143153
CLIF /Le kg~ 1o b L8+ 8 L6010 71
VA (c) /L kg=! 47 6121 16 6%7 5
lag tine 0 11310 035 -
2 , (200 mg*
-1
ke ')CME  8h ,
2
6 )
(l;,,d,‘) 0. 730 2.91 h L 2K e)
4.33  9.91k tipa) 0.774 482k
1 12(8) 6. 64 8.65h
3
3.1 , _7B

2007 .3 2 5

D- —1BD-
, CME
3.2 ,
CME ,
, (ME (200 mg* kg ')
, AIC s
( AlC 6.05
0. 516, 1 1-C '
(tw = 0.07 h),

? (tmdx)
0.730 2.91 h - 0. 440
3.21 h CME

L12(a) 0.774 4.82 h
11/2(8) 6. 64 8.65 h
ME ,
CME
3.3 ME .
7 [5] ,
R 3
(ME ,
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T RS ATE R (. , 430060, 2. , 430072)
: N -=F A eRAE (N-wmehylchitosan TMC ) 3£ EREE IS £ RAK N S AF R, F K TMC(](JLK‘ﬂlJiffiL
YR &R B RRAE R BT IEN EBRA, AREENAZES AN 40% F2 606 69 TMC,BP TM C404= TMC6Q i@ it

NMR 2 £ S5 AR VAR & 48 PAOTH AR H & 4B, A ZBERABA S 4 v A HA B (2 )% M, AR
Haf@ B Ry B M ARG, 5 A B A A A TMC40A= TMC60 & Fo R AR A F 2R 42 SR RPHPLC W % i3 ﬂl’é’a%
BRIRE, 3T H 2 s A, st 480 B IR AT &, F X TMC4A0, TMC60 89 42 % 2 R 2 'H-NMR # = & m® 1F5] 4
TMC4Q ™MCO0Z 4 WA E 5 A A 38 8% A 67.2% E BHHF LK .. Q.. K, AUCE T 254 A WEM 14 )é,
TMCO0E =a R HA BAZSLHHEAZEMREZRF (P<0.05), TMC4055a WA ¥ RREER (P<005), BAH
A EAARAH KSR FHEER (P> 0.05) ™ C60 LA 2 35 6942 382 B H I BRI, TMC40% = & 4848
HAKAER R, Bk R L 2 A A B AR E M ER
TN =P AR 2R, RK HHF
: R969 DA : 1001 - 2494( 2007) 05— 0378—- 04

Phamm acok netic Study on T estosterone Gel Enhanced by N—Trinethyl Chitosan in R abbits

HE W enl, ZHANG M ianz, HE P 'ng—p]'ng2 (1 Depariment of Pharmacy, Renm n H opital W uhan University, Wuhan 430060 Ch ¢
na 2.D @artnent of Pham ag;, Wuhan Unwersity, Wuhan 430072 China )

ABSTRACT OBJECTIVE To study the pham acok netics of testosterone gel enhanced by N-—trin ethyl chitosan (TMC) i rabb its
and to estinate the penetraton enhancem ent effect of TMC. M ETHODS Two kinds of TMC w ith different degree of quatem ization,
i e TMC40 and TMC60Q, w ere syntheszed by a wo-stepmethod using chibsan and m ethy}bdide. The degree of quatemizaton ofTM C
was detem ined by '"H-NMR. Four kinds of gels w ere prepared using tesoterone asmodel drug Azone( 2% ) were used as penetratbn
enhancer n the positive contiol group. No enhancerw as used n the b hnk contol TMC40( 5% ) and TMC60( % ) w as used as pene-
tration enhancer respectively n the other wo groups P hsna concentrations of testosterone w ere detem ned using RP-H PL.C m ethod.
Pham acok netic paran eters w ere calcu bted to est ate the mfluence of TMC on penetration enhancen ent RESULTS The degree of
quatem zatbn of TM C40 and TMC60 were 38 8% and 67. 2%, respectively Themain pham acok netic param eters w ere compared by
t test The pham acok netic param eters of ™ C60 show ed sign ificant differences can pared w ih both A zone and the blank contwol(P <
0. 05), aswell asTM C40 can pared w ith the b hnk control (P < 0. 05).H owever no sign ificant difference was Hund betv een TM C40
and A zone group except the paraneterK , (P > 0. 05) . CONCLUSION TMC60 has sign ificant pene tratbn enhancem ent on the trans-
dem aldelwery of testosterone gel The penetraton enhancean ent of TMC40 & stionger than that of the blank contol sign ifican tly how—
ever the difference & not significant com pared w ih A zone(2% ).

KEY WORDS N-trin ethyl chitosan testosterone; gels pham acok netics
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