ERBPRAR—PERIA L * BBSHE

HARERRY AHA BT G
BREHAREELE P-gp 9 £ 4

O% % %%: # & 554 N
TEPEREREFATREF dtE 100700
WEA A BER KB * o 100700)

W E:84. AR EH R RTRBY REMNELKX KR E B R GK I B R
15 P-gp # *%k, FERKARXRBSIBHA, LR K 4 (evodiamine, Evo ) #» & K& % A 8 (rutae—
carpine, Rut) 4 4] & K H R B PR A RS, A HPLC st L #4743, 1+ H Evo #= Rut B0 Ak &
MR AR E AT, R . FEMNFH 42 KRB HY F Evo #» Rut £E B Z0RMI A LN,
o BB BAMGEvo o Rut EEMFel i P eI Bi B FH(Ka) WA H EF  HE a4 4B
Evo &M & Ka BIK, 2T HM T 14, AL AT HEE R LLEHPH Ka N ETH R
¥ oM 4E, ALBMNFH dmg/mL B ,Evo # Rut £E BB HTMKEA AR EF, A P-gp
Fp4) ) 42 43 4h K (verapamil, Ver, 100 p. M), & Evo #» Rut HRKEFRAEY A, 0 . R EERRY
P Evo #o Rut X BB K ,Evo EEMBH A T HHHE Ruu AT mb A1 hikiz, Ak bd A

M 41E, Evo F» Rut #9415 R & P-gp B,
KRR XERA/ XRIKHR

259 8 B W 3h J1%¢  (gastrointestinal absorp-
tion kinesics) & 25 ¥ 1L} 3 /1 % (pharmacokinetic,
PK)YRI R HWERARES, ORAYHE BHiE T
REWAMEVAHAENTERENEERR, TH
Y E BERKILE MR, MTHESY
MRE EFERKAAHERSHAGEAEERY, B
RAEPRWM T EAEBELR S, KAXEF
EREAATR T EY, RAEYERG TR THY

HA% B X 2008-03-06
% B X4: 2008-03-25

Bk EEH P-BEG

B EEE R, LR &EHTE, KB H0HERKS
HNEBPREREGHNMAYERENRBREE, B
RERNMIRGYBRUNERTE, BIABENE
M Wilson 1 Wiseman F 1954 F 8@ HERH TFHR
HEBEANEERERENRE B0 52K
#t, Bk B R B R PR A g T R A A
REBEAZBFNHYRER (Evodia rutaecarpa
(Juss.)Benth.) . A K (Evodia rutaecarpa(Juss.)Benth.
var. officinalis(Dode )Huang ) B 5 & R % % (Evodia ru-
taecarpa(Juss.)Benth. var. bodinieri (Dode )Huang) # T

* BRARMFERETRHRTRI(90709017): A TR TAREMELG M 52 04/ AMBBIES FHAEMERTR, A KA KB RE
BRMFAE® LA A (30371722): KE LT BRI SR B AW R X BRAE RN, f FARRH; BEMH L+ —5)
3 B (2006BAI08B04~4) : ¥ 3§ 5 o5 4 M fe Bl it A K- X A TR, fi A kBedr,

* ok BARA R KRR MR HELEEF, LEHRF AT PHER, Tel:010-64056154, E—mail : zhuxx59@yahoo.com.cn,
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BREBBRELY, REEHFET(HERETESZ), H/)N
OB ECE L R R BYPH LTS R TRT
BRBA Lo, A, RS T, Bk,
Wt FM, LEMEFIER, RREPILERIRE,
ERALEYEAE EFERERL ERMEFSLERY ., H
A 15| R 28 A= ¥ 98 R 2K B W, (evodiamine ) F1 R R 56 KL
(rutaecarpine)%%%ﬁ*i%%ﬁﬁﬁ‘zﬁz—wo F:
LRESFABI BRI EYEBRARTHRERE
By REBEW (Evo) MR KT KM (Rut) £ E F
KRS, RHWNES P-BERB (P-glycoprotein,
P-gp) X R, LA B Evo A Rut 76 B 18 4 B R
BLa,

—. TWRHH

1 RBME

Waters 2487-2996 ¥ A & 4t , Empower2 ¥ £ 4t
MR G (X E Waters A7) ) ; HSS-1B HF X B HER
WY, E B (RERLEE ) ;Sorvall super T21 & &
B.LHL (2E Du Pont 22 8] ) ; KQ-100 #4475 I 1§ ¥t
WRBILTEAEMNBRARAA),

R Z W B (evodiamine ,Evo) X B &, #t 5
110802-200504, 4 98 %L &, M A FE A M EY
il & B %E BT ; 52 % 88 X B (rutaecarpine , Rut) X B8 & |
#5 110801-200505, 45 fF 98 %Ll L , WHPEHA R
A Py il ke € B ; 4 I WA K (verapamil hydrochloride,
Ver) #itE 114K0797, 2L FE 99.0 %, Sigma 2 7 ; Z. B
(HPLC %, % [H Fisher A 7)), F B (HPLC & , X ##l
FERAERAARLA ), ZR (P8, Bk (B
&), HElR o,

Tyrode % :NaCl 8.0g -L-',KCl 0.2g -L-,CaCl,
0.2g -L-',NaHCO, 1g L', NaH;PO, 0.05g -L ', MgCl,
0.1g-L™", glucose 1.0g-L',pH 7.2~7.4,

FREFEKR , =) , b EPER¥ERP
HHRHMERHARRAEE; HREERRY P
A& FE B M ERH, F Tyrode WAL HI B L K A
WE AMPREERSENO1S %, BEBYHEE

038 %; REBEXRBAMPER 0.15 %, RERY+TF
7 0.48 %,

4. B4

Wistar & B, Bt , K B 250g+20g , It 5% 4% 8@ F] 4
LTRHYHPORE, FHIES SCXK (3)11-00-
0006,

. XRBFH*

1. &4

8,38 4F . XTerra® MS C18(4.6x250 mm,5 pm); it
A ZHE-0.1% 5 B /K (49:51) ; #i i : ImL - min~' ; &
H:32 C; WK :Evo 225 nm,Rut 345 nm,

2. AR SR R B

K BRI R X 9B (evodiamine ,Evo ) Xf B 5 1.04
mg T 100 L ZEMF  FHEER A5 BEAP
MERREBKER 104 pg-mL 8, BHEL
BEH,

BERRREE KM (rutaecarpine, Rut) T B &
Img F 100mL A EMES PEER S5 BEATHE
ERRHREEN 10 pg-ml” B, FHEEEEA,

3. FRFAEK

(AR B KGHE, BH Evo Xt B RRIKE
W, 4%k 0.052.0.13.0.26.0.52.1.3.2.6,.5.2,
10.4 pg-mL",  0.22 um MR, B R 10 pl
HEE, BH Rut Xt 88 & R R BE P ¥, 40 3110 0.005
0.05.0.25.0.5.1.25.2.5.5.10 pg-mL™", Al 0.22 pm
URRE TR BUSEUEWK 10 pL HERE, iC RGN EMEE
BLUBEBRA) X HEREE (p,ug-mL) TR
BA 8 bR A 2 | 3 5 B # R

()% BH 5%, HWEZEH Tyrode ¥ .Evo #1 Rut
RAX R HEEFEERY Tyrode BHHW AT H,
B HE7E Evo M Rut il HEATHEE .

CYHERLEYR, EHnEMKREEN, 2 5 EH
B . (R 3 AR BYREE M Evo A1 Rut #RE & W,
WEE—KASFMES HRES, HTER EKEE;
BRE—HHEMS EERES X, HEARHEEE,

4. KM MAKEE

(1) st 84k, LRAT 12h R, Bltkk, L
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HRBFER—PERS L« RESHE

RI|IESE TR, 3 m LA . 20 %5 4ir 3 18 e BRR
B (0.5 mL-100g™), B Esh Bk S5 , /0¥ KRB
BRIBZABEME, 5B =H BB 10 cm, %5 7
cm, A 37 C Tyrode i, Wik, HPIRANEYR
HoONCEEBBRRANERRMAEY, ¥HE W
SHTHHEBRET, NBBHE B, A Tyrode &
PRERS WS, XA EREE, BHEA
HEA 2 mL % 8 Tyrode # , B B A EH Tyrode B #Y
FEpES TR IBRPHER 7 CER,FmBEH
WA 95 % 02/5 % CO2, V4 5 min J5 , ¥ F KK
F ) Tyrode B, MAEARWMFHETARAT
A Ver (100 pmol-L™') MAFKREH RERERY
Tyrode ¥ ¥ 8ml (2mg-mL™" 4mg-mL™",12mg-mL™), 53
MEBHHRF 15.30.45.60,

rode ¥ P9 R A R R SR U b oAb R A X IR A
T, ZARFTERINERERT, SRLE L,

GYREELTRER, LREETL A BEEE
MOABTENRERSER, RILE L,

2. b BERER

(DHZE R F Evo A Rur dy 45 M & %
BEAm 453Z 11 Evo Al Rut &0F (0] &8 REURUWE , IR
R R A A, SRLE 2, B’ 3 HERTTE
H 25 4 4 R SR B S ) A 38 0 TS, LA 2 B R R
MEBEXTE R RER T, HHXRBH KT 09(RL*E
2,% 3),%H Evo fl Rut HF S FHBH .

LI 2R A4 2 69 2 Xt (H BR DL SE Bl & &9/ B T
BLOREBRBBERER Ka(/em>*h) , BFE2,% 3, 4

90.120,150,180 min M A, ..o
ﬂqm# 200 }LL, [ﬁ]ﬂ:j‘*l\,%*ﬂ 2 4 6 8 10 12 2 4 6 8 10 12
RIS £ Tyrode #. t/min A Vi

2) HaaE, BES
15000 r-min~', B.> 30 min, 20" J45nm
B EHE 10 pL R W Evo A
B R SRR > 1+ ¢ s ® & : 1 ¢ 3 w b
BWE. t/min 5 t/min

=. XRBER

1. FPHEELER 225nm 345nm

(1) #AWE, Evo bl J
HETEBIY sxum=
110634X —842.06, =0.9988 (n = > 4 6 8 10 12 > 4 6 8 10 12
8), 15 Bl By br ME Bl 28 7 0.052- ¢/min C t/min

10.4 pg-mL”' MFEEANZLHERX
ABEM. RuirEHLZETER
Y REHE K ¥ =135674X-409,
R2=0.9994 (n=8) , 18 B & tx 4
i £k 7F 0.005-10 pg-mL™' £
HWEANLEXRRY,
QQ)¥BHRER, R
B HPLC &4 T, AILLE
Hi 7€ Evo Mt Rut & #g 4k Ty-

B 1 Evo(1)H Rut(2)iy HPLC &ailkH
A. & & Tyrode # ;B. Evo.Rut %443 &;C. #1 2 E XK Tyrode Xk

21 BEAMEESAENEE(n=5)

Evo Rut
RE HAMNEE BAHNEAL RE BAMERE BENEA
(pg-mL™) RSD% RSD% (pg-mL™) RSD% RSD%
0.26 1.20% 1.90% 0.25 0.86% 0.99%
1.3 0.74% 1.00% 1.25 0.69% 1.87%
5.2 1.07% 0.52% 5 1.40% 1.08%
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REBR,ZH EH Ka BEAHERENHMELRK,
# 7R Evo M Rut 76755 % . [ [ &9 % W ] BB 7 7€ T 3h
HaE L &5 Evo B9 Ka R B oK F B
B, EH R Ka KBV &0 Evo ES P R
E 55 ;Rut £S5 09 Ka B4 25 7 B 3 hn w5
n RREESEB BT HEIE,

() 2R E R AMERF 4L Evo # Rut
BHOLE, UH REFERRY dmg/mL F R K%K B,
i & Evo A Rut 507 i (8] R K & | He 8 7E 1 18 K [R) 3B
{i Evo #1 Rut RIKHER , GRESH B 45+
Evo 8 {v B [B) ¢ W & 4 50 & 0.535£0.064 pg-h-',
0.553£0.051 pg-h'.0.419£0.217 ug-h™,Rut B{ B}
(6] 08 Y & 53 51 0.068+£0.007 pg-h'.0.070+£0.013 pg-
h™'.0.050+0.034 pg-h', Evo 1 Rut 7 %5 i 89 B i 8¢

3.0 =

0!
—_
-2 2

0 0.5 1 1.5 2 25 3 35

R

*

0 0.5 1 1.5 2 25 3 3.5
t’/h

M2 RENWEM RIS
(® % 2mg/mL, M % 4mg/mL, A 3 12mg/mL)

Zh FBE BRI EREER, HSRLE4,
3)BEMA(Ver) st X K ERIKHY F Evo Fo
Rut #Z2 ¢ ¥, AHREERBRYBER P WA P-
gp J& 91 4% HI 8 K (verapamil , Ver, 100uM) , # 2 Evo
 Rut R AL, S5 RER ,ERRBEF Ver Xt E-
vo . Rut WKW REBHBEW, EHiHH¥ER, BEK4,

[, ®

1. B sh0 4 S A o R 40

Brst BB R LU R AR B R5E BRI (E B
P R R ST BTS2 Y B R B R RS Y
HE, ZRERIHFTRENARESE, RKSRSA
A B R MOK - BRI , 45 B0 B8 T R AT LA SR
AR B R AR A A REER, REGYE

05| =B
w 0.4 L
3' 0 i ’ &
g 3 -
a, "3,'/ '—'._ﬁ___,.l
E 0.2 e e '"‘./_"__.,
= 0.1 A,,,-»Q"'” o e
- & )
0 - -
0 0.5 1 1.5 2 2.5 3 3.5
05( @ t/h
%_B 0.4
v 0.3 (,_,/"'.
?3 e a .
0.2 I
= 0.1 e
0 & "'::»— 2 aanll L L s
0 0.5 1 1.5 2 2.5 3 35
t/h
05 %
o 0-4
3 0.3
B .
o]
8027 s
; 01} “—“’”'_'v____,_v_
ess o I
P T e A

0 0.5 1 1.5 2 25 3 35
t/h
H3 REXAAMSHBEEs
(&34 2mg/mL, % 4mg/mL, A # 12mg/mL)
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HRBPREAR—PERMAIL % BESTHE

N R AE R R MBS A Y REUE
EER FEHYRLS, AT/ HBEURE TR
B LR R 45 1, FTZE AR MEE UK R A R BT
B B g X 25 P e R oL , o n] B T i 1l A HE
F AR 188 B8 B9 BT 3T, Nathalie® 5 5 41 88 2845 558 o 0
%€ Rh123 SN HER R RIKEH X P-gp W
me i R B R P-gp IR YD, o7 R BR & FH 25 i 3%
MEMZGYORE, BRESEEBOERNRZAL, I
BER mB AR, KRR
BB EESESEETk, A, ELXRABHEAR
Wi/NREA 95% 0,/ 5% CO,, UIRFEBHEELRY
E B EE, W, AR RAYR
R RFR, RERKME

% NCUADR-RES it 5, #SFBEFHERT,
HER BRI, H 220 2546 5% E R
T IR 3T Evo Hl Rut 7E R &K N 2518 3 1 2 0F
KREH Evo M1 Rut ARAMITHHFEG —BHA,;
ERSHEWR, ARNH L, I 255 E K Rut RICH
e Evo RW 2 AR E KR, A LKA
AP BE R B3 Evo M1 Rut BB BOBARIE, LR
E B3 Evo 1 Rut 7€ B 18 H (4 W e 159 B 45 25 B (] S 4
BRI, FEFHRRK, EEET Ko 27 EH Evo
ENBEBEREE EFFHEIEH R EmxsH . B5
PR ESER ESBHT TR NSNS, X
BBEM TEBEARIBM, BLEEBRAENEE

22 HRFERBDWAERE Evo BEMR(x +5,n=3)

MBA ALY HERA, &

R R  RRRE ——
UL, SRR B0 (mg/zml) ;(: (E;lg 9()) 0 973i0 003 ;(3“1( :jg 4; 0 947I:o 008 lz(:sa ;2X+1(()) o; 0.94 114’:0 030
RABRRNSH 4 3743E1.18  0958+0.049 3538+1.88 0.96740.035 44.92+1237 0.952+0.022
2. HPLC # ¥ Evo #v 12 33.0342.94 0.945£0.045 31914373 0.969+0.014 40.78+7.62 0.948+0.062
Rut #JE #r
N %3 FIRENRIWARRKE Rut BUHR(x+s,0=3)
ALREERER YT - — —
RFEMR S Evo M Rut, B ks
3z [E) B # 52 Evo 1 Rut £ (mg/ml)  Ka(x107?) R’ Ka(x103) R? Ka(x107) R?
HPLC Kl i . RIEX 2 7.93+143 0985+0.079 7.4320.81 097040016 2724027 0.963+0.015
‘ 4 5.55+0.66 0.987+0.007 5.53+0.52 0.988+0.005 6.47+3.91  0.935+0.095
igﬁ%ﬁﬂ% ij # ivgi 12 7.96+1.80 0.973+0.020 6.74%0.72 0.979+0.018 8.40+1.00  0.935+0.054
© %} Evo #1 Rut # 47
B, #E Evo £ 225nm B #it £ 38 , Rut 7 0.7
345nm 4b W AR IR, # HPLC A MB K AW, 7 e
TRIFHEEESHBERGMRAUBE KT ,Evo A iw Lﬁ‘J}}fi)
R m 2 7
Rut B2 RLHE, EARGBELNBENGA & s ’
BYMHEMESO TR, ZAGBE , ERELF, 0.2
. 3. Evo # Rut # BB £ 4 0.1
0 : - [y
REEPEvOM Rt BEFTENEHER>Z—. F 3 U Bk 3% W ks

AP , Evo A1 Rut o LA 3R.0 REWCEE . &F3K
mE FLREE ME B BEs SUBEERN,

4 HIRFEHBEM Evo F0 Rut 77 [F 5% B Rk
®4 P-gp &M Ver 3t Evo.Rut B M (x +5,n=3)

Evo T LA ARV H FE R MM T, HAHK

AR, R H 2T MR R EIE
Ao LiaoZEWRT Evo X XA TRA IR BHK
NCI/ADR-RES B HUB 3R, iEH Evo ] AF X

EREH REABAVer RET R ZEE A+ Ver
FH 053540064 0.48410.020 0.068+0.007  0.07410.014
B 0.553+0.051 0.58240.062 0.076+0.007  0.102+0.013
M 041940217  0.418+0.110  0.050+0.034  0.072+0.009

{World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica) 67



2008 Et+%H FETH  %Voll0 No2

FEARE X B E A B FB AR W ,Evo 1 Rut monolayers in the presence of cytochrome P-450 3A -related com-
E%iﬁ%&ﬂﬂ WEEEBER . mA P—gp EYE , pounds.] Pharmacol Exp Ther,1999;289(1):149~55.
_ N 6 Barthe L, Woodley J,Houin G.Gastrointestinal absorption of drugs:
W AR )
Ev:jﬂ Rut EKJ &q%tﬂﬁ EH ,‘ﬁﬁ % Evo A1 Rut 9B & methods and studies. Fundam Clin Pharmacol , 1999, 13(2) : 154~168.
AR P-gp W ZHXBITEMT . BT P-gp 52 7 (iic £, Baw 0, Sirmagul Bet al.Intestinal absorption of digoxin
%m EZJ_'T'? % ﬂJ 9% ?’\ ’ ﬁ ﬂ] }1 7‘7 s % %ﬁ K {_E_].ﬁ]‘ LA *E ﬁ and interaction with nimodipine in rats.Pol ]J Pharmacol,2004 ;56

HABERBLOGITHXER, M THESAWY 137-141.

& B s , 3 fieb Jg 4 , IR AT % 5 R B . 8 Nathalie B, Stephanie S,Daniel A.Effect of efavirenz on intestinal p-
glycoprotein and hepatic p450 function in rats.] Pharm Pharmaceut
$ & UK Sci, 2005 ;8 (2):226~234.
9 MXX EF ARFF ARAMNAHEANMNENRERER
1 Hidalgo 1J.Assessing the absorption of new pharmaceuticals.Curr Top REYHREEN SESABRAEE AN R FETRY N

2 Wilson TH, Wiseman G.The use of sacs of everted small intestine for 10 IKEE . ZR8. REERAREERBNABLTLLR.$H
the study of the transference of substances from the mucosal to the 2578 2 5% #) , 2003 ; 19(10) : 1084-1087.

serosal surface.] Physiol , 1954 ;123(1):116~125. 1
th A RE I ZG 2, 2005 M —¥B . 118~119.

4 EHE BT RAARMHAYELERSAEEAEHORRALL.
B 75,2004;35(8):7~10.

5 Yumoto R,Murakami T,Nakamoto Y,et al.Transport of rhodamine

Liao CH,Pan SL,Teng CM,et al.Antitumor mechanism of evodi-
amine, a constituent of Chinese herb Evodiae fructus, in human mul-
tiple—drug resistant breast cancer NCI/ADR-RES cells in vitro and
in vivo .Carcinogenésis,ZOOS;26(5):968-—-975.

12 XEE KEAW BERF REEBARERKBERAEANE
123,a P-glycoprotein substrate ,across rat intestine and Caco-2 cell LG R E G2 Je & L 2006;41(1):48~50.

Absorption of Extractive Evodiae Fructus in Rat Everted Gut Scas and Its Relationship with P—glycoprotein
Dong Yu, Zhang Yingfeng Yang Qing, Li Yujie, Bao Tiandong, Weng Xiaogang, Pan Guofeng, Zhu Xiaoxin
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

We studied the intestinal absorption of the Extractive evodiae fructus in different parts of intestines and in differ-
ent concentrations, using in vitro everted gut scas, in an attempt to understand its relationship with P—glycoprotein.
Evodiamine(Evo) and rutaecarpine(Rut), representative compositions of the Extractive ecodiae fructus in rat everted gut
scas, were detected by HPLC, and absorption parameters calculated, to describe the features of absorption. We found
that the absorption of Evo and Rut was linear in different parts of intestine, and in different dosages, which is consis-
tent with zero order rate process. The Ka of Evo and Rut are invariable along with the raised dosages in both the je-
junum and the ileum, indicating it is an active transport. In the colon, Evo is an active transport, as the Ko in the low
dosage is lower in concentration, compared with the middle and high dosages that have a balanced effect. Rut is a pos-
itive absorber in the colon. Ka increased when the dosage was raised. For example, when the dosage was set at 4mg/
ml, the absorption of Evo and Rut saw not differences in different parts of intestines. Verapamil (100uM), an inhibitor
of the P—glycoprotein, does not affect the absorption of Evo and Rut. Apparently, the absorption of Evo and Rut con-
forms to the zero order rate process. The mechanism of Evo absorption is an active transport in intestines. Rut is an ac-
tive transport in both the jejunum and ileum, and is a positive transport in the colon. P-gp does not affect the intesti-
nal absorption of Evo and Rut.

Keywords: everted gut sacs; evodiamine; rutaecarpine; HPLC; Ka; P-glycoprotein

(FiEm#k: 2 &, TEFTF 0EP)

68 [(World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica)



