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Waters AcQuity' " # i 2R (X ( — o6 %,
DAD #5 #% ) ; 1H i % PHD 2000 Infuse/withdraw
pump ( Z€ [E Harvard Apparatus 2\ ] ) ;43047 K, 320
1 pH 1 ( Metller-Toledo 23 #{Y #5F FR 2y 7] ) ; TGL-
16G Anke B0 (B2 5= B#AUERT) s HH-60
B E R FOKAE (M ERAERT) s B
L)AL (TR IKA) ; SHZ-82 i HIR R Z 4+ (&
IEEESL U AL B8 ) )  Millipore 4fi 7K #1L ( Millipore,
Bedford, MA, 3E[H),

1.2 izy

M (445 110722200616 ) 15 Bz 1 (5
110721200613 ) W F H [ 24 it A=y i ot A6 5 T 5 38
18 K (L5 08110237, 405 >98% ) g 1 115}
) TREEORAT BR 2 | ARESE AR (A5 080501 ) 1ty
F b4 22 [ T 25 304 A1 2 A vh 25 1k R A BR 2 w5
SAUAR (45 060711513, 4l > 98% ) W [ i v Al
JEBALT R, MG R . = Z e (Merck) 2 (3,
Al K R Aok, HoAl 50 42 43 Hr 4l Hank's
SRR A (AT PR HBSS #8380 , Bio il 77 i1 FRE
NaHCO,0.37 g, HEPES 5.96 g, D-Glucose 4.5 g,
CaCl, - 2H,0 0. 185 g,MgS0,0. 1 g,KCI 0.4 ¢g,NaCl
8 ¢, KH, PO, 0.06 g,Na, HPO, 0.05 g, Il /K BEZE
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1 000 mL, 5 mol + L™ NaOH #45 pH 7.4,
1.3 W

TEE SD KB ( 150 ~170 d) , {4 250 ~300 g,
F R 2 B 1V SE 5 B i o0 SR VR AT RS
SCXK (7)2007-0005,
2 TEEER
2.1 st

BEH C 3%+ (2. 1 mm x50 mm,1.7 pm) ;i
S OG- TR — & MK 3 W (B R-— & M
0.045%: 0.06% ), K BEVENE, 0 ~ 0.8 min Z JiF
15% ~22% ,0.8 ~1.0 min ZJi§ 22% ~22% ,1.0 ~
1.5 min & 22% ~35% ,1.5 ~2.0 min 2§
35% ~70% ,2.0 ~2.3 min ZJiF 70% ~90% ; ¥+ 35
C ek 0.4 mL « min ™ s PFRER S pLs K I A A5
25910 284 nm, NFRY) K 245 nm, EA3EE LA 1,
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L RHEEH 2. 8 BH 53, Wil B 4. SEOUI AR s R T A

TR LR+ AR = G AR

BT 2 H(A) BT (B) BB (C) SBTE B (D)
ARSI (E) I i g UPLC

2.2 ik
AT B DU B R R ORI B Bk 25 VOE

WLE TR — =R, B HBSS % 4 0 B B AR
0.625,1.25,5,10,20,60,120 wmol - L~y & 5 b5
WER IR, B R A P 400 W, iInA 100 pL A5
WU, TR B B0 5 B WA, DAV BE (ol -
LY ok asbn, 254 5 N b AR LA D A A, i
ATERME R, A3 7772, Al Y = 0.041 3X +
0.0035 (r=0.999 9) ,#& & ¥ =0.050 1X +0.007
(r=0.99 9),HEEZH ¥ =0.048 9X +0.002 2
(r=0.999 8), KK 2497E 0.625 ~ 120 pmol -
L 2P AT, BUHBSS WG TR TED 2 h, 1528
FIAHEIR I, LA=S Y I e v R 20 ol -
L'y HBSS 53, & T 37 °C 1HE/KEH 12 h,
437 0,1,2,3,4,8,12 h BURESAT, LU0 Aip fm 04
T ARAE AL, I A5 Ak Bz A KT BT S R T I T AR A
RSD 435114 0.39% ,0. 41% ,0.37% , 301 3 Fp25¥1E
JARERR T 12 h AR E . DA 3 42591 (100
pmol - L_l)\"l"(SO ol - L_l)\1E§(20 ol - L_l)
3 Pk B RY MW AR I TE 98% ~102% (n=6), HIN,
H ARG %5 R4, RSD B/NT 1.5% (n =5)
2.3 B AR IR R TR AR R T i
2.3.1 HWmECH B BT A O TR 6
PREURH K2 7 %8 IS 11,61 mg, 15 K % 4G 12,21
mg HTRE B HO IR 12 21 mg, 4351 % 2 mL S,
I BB T e 2, $5 50, A5 25 R 22 10
mmol L™ FYfith 5 VL , 5 2 R B4t 45 36 o, FH 37
C 1% HBSS IR E 2, B o3 HT B il Jlio B2 53
5124 20,50,100 pmol - L") 3 ik

SE AU BRI TR0 T 1 < A 2 PR OS2 AL 14 4
mg, MZ G M ERZ S mL, BIEH K 10 mmol -
L A 45 T O 2 R IS AL R i 459 0. 1 mL, i
ANCHEERZ 10 mL,J 7, BI 2 100 wmol - L'
B o

RSB A ) 4 FRIBUBR 5224584 100 g, il
A 1200 mL ZE A B LA $E 2 ¥k, B 1 b, U8
i, A TR, VR4 2 200 mL, A L EEULVE, B A
N T0% #5824 b, fhE, U8 4E 2 100 mL, HIF5
I mL 5 1 g B RS (TRl 1 9. 27%
FERCH 1. 81% Bt B2 1 12. 13% ) o 25 W IR 5
SREUpE R, 1 37 °C 1) HBSS WM BEE 25, Be il 9
Dy HEORE, (s S IR ik vh 5 R D s
VR 3 55 A I B — 18 3 OB B AR ]
2.3.2 #HP ik REAEE 18 h, JLA O 4t
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50% L F3H 75 WO B (2.3 mL - kg ™), FTHF K
B, AT 6 = g G5 4 A s B
P A 25 FL, BB B K 2 10 em, AR B ERK
Rz 50 0 LU, B 37 CHE IR A4
PEEL K LL S mL - min ™' AR BORE B 9290 vh kT
S S 25 HBSS M, LA 0. 15 mL -+ min ™' A%
FEPEVE , VE A L 37 °C A B K K i AR 5 v R
JETEE P 50 min 5, &R 30 min 3 Bt v
TV, IS B PR E T R T o, SE IR A R R I
S B

2.3.3 BRI ORGSR WOBOEE LK 400 L, B
100 wL AR, 1E2),14 000 r + min ™' Z5.0> 15 min
J& B ESEWE A UPLC 2307, R B kD 38

HUARBIERB Py = (1 -¢,/c,)/(46z) , K
e, Hil e, AUSRHE L BZ AN LYK, Gz ( Graetz) fH
A D TR ER, R D g K A R AT
EIE,

2.3.4 REHEFLSE: 3 FE R o M5 B
HRRH I3 AN (5] 1 B B A 28808 15 R B (P ) 25
W1 ~3 0 R ECH R BCH BT K H SR AE s 1
[ P Y80, 2 SPSS 13.0 et 814t i, B —4k
SYAIR I BER) P A6 P LA JE W R 22
L b R 3 AR P BT H IR G S 3 1k
2575 10 () i B IR B 1, S Uy v sl o LA 7 B —
JRITH P A0 A —E R, b+ 248 =
C)7EERTE S =

1 AN[FIHREEA BL T BRI e B A K AR B Py (2 £5,n=4)

215 e/ wmol - 17! 77 =W E)i7] 2

bz 1 20 0.179 +0.06 0.159 +0.02 0.143 +0.03 0.184 +0.09
50 0.172 +0.04 0.165 +0.03 0.140 +0.02 0.185 +0.07
100 0.181 +0.06 0.153 +0.04 0.151 +0.03 0.191 +0.07

f3iy] 20 0.252 +0.09" 0.223 +0.09" 0.190 0. 10" 0.210 =0.07
50 0.241 +0.03" 0.213 +0.07 0.189 +0.04" 0.208 +0.09
100 0.247 +0.05" 0.218 +0.06" 0.196 +0.09" 0.217 £0.03

T A SR IR Hh TR VR B H A P <0, 05,

2 IR RS BT AR RS B AT AE K AR B P (2 £5,n=4)

21 51 )%/ wmol - L~ Q=) 7] = E)7] 4k
lvats 20 0.175 +0.02 0.159 +0.04 0.167 +0.05 0.156 +0.07
50 0.180 +0.06 0.160 +0.07 0.171 £0.03 0.163 +0. 10
100 0.188 +0.06 0.168 +0.03 0.156 +0.11 0.167 £0.05
ity 20 0.254 +0.06" 0.233 +0.03" 0.218 +0.09" 0.181 =0.08
50 0.259 +0.04" 0.237 0. 06" 0.209 +0.06" 0.185 +0.09
100 0.268 +0.05" 0.245 +0.02" 0.211 +0.08" 0.186 +0.12

T A SR R RS B gD P <0. 05,
3 IR RS K S AR EY) e B T E R AN [RGB P (x 25,n =4)

205 #e g/ pmol « L Q=) 7 =W E}7] 2
RS 1 20 0.184 +0.07 0.160 +0.03 0.157 +0.06 0.179 +0. 10
50 0.192 +0.03 0.168 +0. 10 0.149 +0.05 0.184 +0.08
100 0.190 +0.02 0.165 +0.09 0.154 +0.03 0.188 +0.05
FEH 20 0.283 +0.01" 0.236 +0.07" 0.207 £0.07" 0.207 =0.05
50 0.285 +0.09" 0.230 0. 05" 0.213 +0.04" 0.200 0. 11
100 0.271 +0.02" 0.235 +0.04" 0.208 +0.06" 0.191 +0.03

T TR R AR PRI R BT B LAY P <0. 05,

2.4 2595 i R T L
2.4.1 JpiEREA S RBESE 18 h R, 1T
TPHEIE, 35N /M, SEZITRN 4 C A BRI K A DR
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2.4.2 ZWSIHEREE 1R REECH A i 1 .
PRI A Z5 ), B B2 g 20 wamol - L' (g ol e
it HBSS Fi, 5 T 37 °C Hi/KIA TR 12 h, oeo} T
ST 0,1,2,3,4,6,8,12 h BUEE, 42 2. 1. 1 350 F (A% ] B
SEHERT UPLC A3 , M T A 06 1 LA e AT | L et
TCARH ™t o G5 SR B R R OB K 5 020}

TR 12 h AR B - Az, 25 1o 010
RS RSD 433114 5. 48% 3. 65% ,4. 34% . T T T

2.5 FWIMK S IE R B e
2.5.1 FMRECH] FHeChEZ5H)2005 AF R EB Y
LT pH 429k 2.0,2.5,5.0,5.8,6.8,7. 4,
8.0,9.0 AYBSEREE 2% M iAW, Bl 0.1 mol - L™'3k
PRV, 23 pH 1.2,
2.5.2  FWIMKATEL REGIE B R
3 S A T KRR ) 1E S B, 4545 143 1Y AE S B
VWA % L 0.4 mLZIECE T 50 mL HZE4HE
TSR, P4 50 I ACQE 2 B A 7K (pH 1.2 Eh iR
%W pH 2.0,2.5,5.0,5.8,6.8,7.4,8.0,9.0 Bk
M 5 mL, ARG 4, T 37 CHRiE
24 h, B, LA 4 000 ¢ - min T ESCy 10 min, BUR 27K
T IBCIERE 3 F 45 I 40 1 I = e 3 0 FH FP 12 B 100
£, LS WL SRR $e ARk DA T FR I 545 25 90 1)
WEE  HE MR BCREL P = (pv —puv,)/puv, , 2
Hp R 25 AE IE S BRI LR e (mg - L7 L
YK AR AN I EEARF (0. 4 mL) ;p, AP 53T
ST AE KR FR A A 25 I HERE (mg - L7 v, H
JKABARFL(S mL) o Al Rz A R B2 R B 7R IE
F - K R 3 L R B8 0. 36 (logP = —0.44)
0.40(logP = —0.39),0. 48 (logP = —0.31) , 7E Al
pH I R MK e R B IE] 2
3 e

i o 7 B85 A HE R BRAS [R] iz B W I i
B, & A TEREA I BOS A — B BRI B Py
{EE /N T 1, AT R 45 B4 R i 24 e 22
SCHRARAE ™, A Bz 250 175 i AL o 1) 2R 2%
£ P-HEER A S SMEE IR, X T BB 45 i
BWEEMREZ — . FEE— B W R sE g6, R
IF) iz B 245 40 1 W WA TG b 2 25 5, ELASTRIVR BE (1) Py
AL TC 0 2728 Ak, 2R 7R S50 Tk BE S I, il
P R ORI R e R U T 1 W AT R A AE 1 B
POV, B ICRE S OGRS HaE O
— BT AR LA A R o TRl B TR R, 42 R

B2 Al B R RHT OB B AN IR pHL Y
TE -G i P UL K 23 T 2R

Py PP 25 103 B MR AU B — il BT IR AT T G
b AR 2 s N o S SR s AR R
By AT REAF AR B AL RH AR T A 2k T IR A

2RI K o3 TE FR TR AR E RN 23 o A
A OGS 25 90 1)l WM R BE A S 2 2 . Lipin-
ki 5L HH 240 25 LA B A W SR 2 3 R A
SR BIARE 7> B < 500, il 7K 73 B R L <
5, MR H <5, A2 AR H <10, 35157 2
a2 2R LA RO, WAk 5 P st AR wT RE 11 AR AR A
P ZE s A G 25 . Al R R B BT B Y
P FRPIRT 500, SHEIUART R T 5, S s2 1Ay
KT 10, 407K 73 BE 288085 G R, A E AT TR fEL
AN L R G Y SRR R ROR, AR T it A2 W)
5, T HEI EA TR N AR A T B X 022 1 5 R R
B S R A — B J3 4, SRR A R K W] pH
XoF 5 J8 73 R e TG Sk 355 B2, 55 1 TR AL TP A% O AE
Y38 A TC AR S PRS2 R A AT

FEA TR A Y D RG2) , SmiE K
fife g s 1 B REACI Y DT, T REHE— AP AL I
HIREERE R BT AR 25 & 7= ARSIk B 5 2y
Yrte N P AR B0, K 251 5 i R 7, R
A A4y , 35 R SR A i 98 O S 0 TG A
PV R — B PTREH TIX 3 R BB AL 1
XUBE R Y , B B 1 4 A XSUWE by 25 A LT, il
RGBT T 2 (4 DU A i B B, 3 P ol
XU #B A BE 9 i 3H P B SRS BE-HR Bz K % I
(LPH) 1 B % Bl i 25 52 42 /K i, 5 176 3l T 1
FE A BEFE AR T , T R ALl

ey Z LI T sl e B e SR 25, S 2R IR &
HA KAl 3 22 18] AT REAE LR AR B, i — R
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Intestinal absorption properties of flavones and extract
of Fructus Aurantii Immaturus in rats
XIN Ran'?, CHEN Yan'?* | JIA Xiaobin', TAN Xiaobin', WANG Jinyan'~
. Key horatory of New Dru, elivery System o, inese Meteria Medica, Ke horatory o, ulli-aelwery System o
1. Key Lab v of New Drug Delivery Sy "Chi Meteria Medi Key Lab v of Multi-delivery Sy.
Chinese Materia Medica of State Administration of Traditional Chinese Medicine, Jiangsu Provincial Academy
of Chinese Medicine, Nanjing 210028, China;
2. Department of Pharmaceutics, Jiangsu University, Zhenjiang 212013, China)
[ Abstract] Objective: To investigate the intestinal absorption of naringin, hesperidin, neohesperidin and the extract of Fructus

Aurantii Immaturus in rats. Method: The rat intestinal perfusion and enzymes incubation models were used, together with the determina-
tion of the n-octanol/water partition coefficient of the components(P). Result: In perfusion model, the P, of all components were low,
and the P of naringin, hesperidin and neohesperidin were 0. 140-0. 252, 0. 156-0. 268 and 0. 154-0. 285, respectively. In four different re-
gions of intestine of rat and with different concentration, the P of the components both had no significant difference, whereas the P, of the
extract were higher than the P of the single component. The metabolite of components was not detected in intestine. The P of naringin, hes-
peridin and neohesperidin were 0.36, 0.40 and 0.48, respectively, and the pH of buffer solution had no influence to its distribution coeffi-
cient. Conclusion: Poor permeation contributed to the poor intestinal absorption of naringin, hesperidin and neohesperidin. The absorption of
components in extract were increased, and the results suggest that the extract may enhance the intestinal absorption of the components.
[ Key words] Fructus Aurantii Immaturus; flavonoids; extract; absorption; rat intestinal perfusion; intestinal enzymes; appar-
ent oil/water partition coefficient
doi: 10.4268/cjemm20101418
[=EHE KTT]
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