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l HPLC B S M BREA R ROl S E. GR FUREARNBERYERERES (L) TR
BEAR IR R B (20.50.100.200 pg/ml) 853814 0. 433 4,0. 469 7,0. 452 1,0.430 2 h™*y R [F pH {H 7. 8.6. 8,
S.4 RS 0.254 1,0.602 1.1.200 6 ™ ERREBE+ ¥ . S8 . B H. LB 43 % 0.151 2.0.178 4,
0.168 7.0. 066 9 h™" $hie MR B AR 3T £ WM 7E pH N 5.4~ 7. 8, FEH WA oH G WD 258 2.8
ERMHMET BB S ENEBOEERS. EERENRER S MRAREGRENRE R %8R
WL H AT H.
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Intestinal absorption kinetics of ferulic acid in rats irn vivo
SONG Hong-tac'y GUC Tao’, ZHANG Yue-xin?, KANG Lu-ping',
XIE Tong?s CHEN Da-wei*, HE Zhong-gui®
(1. Department of Pharmacy . Fuzhou General Hospital of Nanjing Military Region, Fuzhou 350025, China,
2. Department of Pharmacy, General Hospital of Shenyang Military Region, Shenyang 110016, China;
3. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To investigate the absorption kinetics of ferulic acid at different intestine seg-
ments in 1ats. Methods The intestine in rats was cannulated for in situ recirculation, UV and HPLC were
used to determine the concentrations of phenol red and ferulic acid, respectively. Results The absorption
rate constants (4,) at the concentration of 20, 50, 100, and 200 pg/ml. from intestine were 0. 433 4,
0.469 7, 0.452 1, and 0.430 2 h™', respectively. &, at pH value of 7.8, 6.8, and 5. 4 from intestine were
0. 254 1, 0. 602 1. and 1. 200 6 h™', respectively; &, at duodenum, jejunum. ileum, and colon were
0.151 2, 0.178 4. 0. 068 7, and 0. 066 9 h ', respectively. Conclusion Concentration has no effect on the
absorption kinetics. And within pH value 5. 4—7. 8, the absorption of the drug is increased when pH value
of the drug solution is lowered. Ferulic acid is better absorbed at duodenum, jejunum, and ileum than at
colon. The absorption of ferulic acid is a first-order process with the passive diffusion mechanism. ‘

Key words: ferulic acid; absorption kinetics; intestine
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SRR /LS 0773-9910); FIMBSE R (iR 4
B4R . BETERAETIABRTREILE. #HE
030401); B} £T (Fabric Afemane, SE); X E L2
WL R M B R ¥ 4 %)) s Kreb-ringer' s
BEFR (NHFK KR, B4, 8 1000 mL A& NaCl
7. 80 g KCl 0. 35 g NaHCO, 1. 37 g .NaH,PO, 0. 32
g-MgCl, 0. 02 g B &¥E 1. 40 g); Elﬁjfgﬁ,tgfﬂésﬁ
i 230 AN K B Hh 4

1.2 (X3 B4R L, BT 510 MER 486 B
IR (RE Waters 24 7]);UV—2501 R4
sh-vT WLy ROEBE (HA S pHS 3C REH
(MBI );BT01—100 ERE EELH
ERERRA D B FHEKEH CKRTRERF
XBERLED. _

1.3 Eh4y . 1M Wistar KB &R (250+20) g,
WIHZR KR RSYFF P L ARIES ALER
¥ 033 8,

2 Kk

2.1 BOS5WHARMEERENENEREE 5
HAHKRERENEEHREVMERABOENR
BRERKKE AESHMHBEABL #T8HEE
HILEMABESK EW. BRLELABRKE 0.5
mL, %58 10 mL X%, 50 0. 2 mol/L NaOH ¥
W 5 mL, Ll 0.2 mol/L NaOH BB H T H. 1
700~200 nm FITEAEH, OHEHELE 1L HR
R, BRI 558 nm b, R R R 15 5
K G ¥ ¥ 70 W WL, 7 P SRR A9 % i 320 nm &b,
BORBES K RESARK. &ER UV &
558 nm A WE R4 A&, R HPLC T 320
nm FER AN B IEFROP IR & .

2.2 BRI PB AN E

2221 BMOBRHEMEHHE. HEERAK KHE
B ] Y R B 7k R 4T BN A 10.15.20, 30,40, 50 pg/
ml MBLIAZHEE S 0.5 mL, 1§ 10 mL % %
B, 0. 2 mol /L. NaOH ## 5 mL. B 0. 2 mol/L
NaOH B ¥A2 B, 7E 558 nm &M ERIEHE (4),
LA XMBIBBWE (pg/ml) HITLRERFA,H
PR BT . A=0.017 6 C+0.014 3, r=
0.999 9 (n=3),

2.2.2 BEMWE MoK BRI B R A R i

&/ nm

LS 2-Ma -HEEFKRE
1-ferulic acid  2-phenol red
3-rat’ s intestine circulating K's solution
1 SR BIREEE K RERMEHER
Fig.1 UV spectrum of ferulic acid, phenol red, and

rat’s intestine circulating K's solutlon

CEERE B, A BB 0.5 mL, A 0.2 mol/L

NaOH ## 5 mL. L4 0.2 mol/L NaOH i %=
H.7 558 nm #bIE A4 A RASRMEH& T ER
BRMORERE.

2.3 MRV P EER A P E

2.3.1 fE&FME.4EH S Kromacil Cft (200
mm X 4. 6 mm, 10 pm), KRB X BEAENEFRL
BB N EB-0.5% BERRISH (401 60),.22
B pH ER 4. BN ER:ERWERH 1.0
mL/mimy WK K 320 m; R E X 0.01
AUFS: it 8 H 20 pl.,

2.3.2 XMEEMEXSHERERLAEBTY B
%R BT AW (L 000 pg/ml) 2 mL, B 100
mlL BEP HK KBBBEAR. B9, 4785
BRI 3 b, BP0 25 A 1 0 R K 5 B O 0 B T S BR X
MAER, HARL 20 pg/mL B K REHEIHH
4B 5T, BDS I S0  x L R R T B
FERGER.HSM 20 pe/mL B9 K KEEEH
BE.25,#7%5ER%E 3 b 5L 0-45 pm
FURE IR ot | % B o o 1 Sy AR R A B R L
ISMER,EIRAEERGTHETHNE ABRLE
2. MIERMMREEWLAY 6 min, LA FEENE
BRERE SRR RABE -2, 2O BER
BETH. _

2.3.3  FIZUBR IR U8 3R WOAR ME B 2R A0 B 4 0 AR
PSR MRS B 49 20 mg, B 100 mL BRI+, AER
£ 20 pg/mL K RWHMARREHE 59, 85
200 pg/mL &AW, HERRFIAMUEEBIE,
HEMam K KBRER SR 2.0.5.0.10. 0,
20.0,50.0.200. 0 pg/mL W RFIEW,. L 2.3.1 W
TEIEARGIER 20 oL, BE, LLEER )M PTH
BREARKECOHSTEERA, SEEFBI Y=
67 157 X—168 573, r=0. 999 8 (n==3),
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MMMt MR (O M HPLC @
Fig- 2 HPLC chromatograms of blank intestine
elrculation solution (A), Ferulic acld
reference substance solution (B} and

ferulic acid sample solution (C)

2.3.4  FHPRER P BTRRE AO W E 75 R [ A a) o5 X
KBRS B SR 20 pl, 4% 2.3.1 5
#IERAFNE.
2.3.5 PIRABERBARPRENEYE. HHRAE
K RBE Bt B PN et N R g
BRMENE 100 pg/ml WERXBETHEHRES
HOEMRERAGTARER. 45 F 0.1.2.4.
6.8 h MR, 2.3. 4 AT HREWN E T RBARRE
AR EL,
2.4 KREFHE LR
2.4.1 BEEEBFES . BLEATEAE 18k
HARBRERES, M 10 mg/mL RE L BHER
0.4mL/100 g ip KBS, EMEH KR EMEE TF
AG L RFE 37 C R I EE PR YR
(2 3em) . MBEEFENNA EBRYEEY,
AR 37 C AHBKMRBR. . BHES
PR K. BPTHBRE R (HRE 37 O
200 mL, 4 5 mL/min 4§5F 10 min 5.8 Wi
# 2.5 mL/min, 4p 5 B ¥ /5 0-25,0.5.1.0,1. 5.
2.0.2.5.3. 0 h FOHE 2 mL, 2 0.45 pm $F, 2 pa e
d. RS RMEERS TR, 25 A HPLC
EMUV ENENRROBRANEREE. RED
€17 B BT B O 1 R AR AR B 8 — B[] Bt
HYHEREAERERNECHTE HBIER R
PRBAGE X, InX SBREHEAEBE -
S HEAMFARRHRUEREH L)k 3h
REBHEAES TR AHEMNLRE 3h 2
/L SR

TEEENEHERRAUT .+ _#HHE %
T 1em AR FFAET 10 em ik ;S HE B #1715 cm
BET 10em 1k FBEAEH LT 20 om FiE4E

T 10em b/ &BENEBERFBLET 10cem
i, BRhEEEOT B FBREIHE T HIE.
2.4.2 BYREWREMNBREEREEE BER
B S AR MRS A TR (1 000 pg/mL) 4,10,20.,40
mL, B 200 mL. BT . 54 38 mABORE
AW (1000 pg/mL) 4 mL, K REREZZ
BELEAIR 20. 0,50, 0.100. 0,200. 0 ug/ml. At
W 43 B 1T 8 i BB [0 90 S0 00, S B 2 4 B vk A
U84 A
2.4.3 BBEFE pH EXBRIWEHNEE. 559
FA# HCl f1# NaOH # ¥ 100 pg/ml. #tif W1
pHEHX 7.8.6.8.5. 4, HITRBREMRELR, EH
pH {8 % #4 4y 15 Wit o4 S .
2.44 KFEBEEXEBRWIETMEE.F 100
pg/ml AR ET HEE. SH. AENER 4
T B, 5 22 K U/ B 45 B AN R A L
3 &%
3.1 BEFRETPHDNE I EERE
3.1 FEFEFEREEE.ACHME 2.0 pg/
mL) . (20 pg/mLy. B (200 pg/ml) 3 ~FHEHE
ERBRERE. PSRN EERR. 2. 3. 3T
MM TR REBGYERERE KRBk
K 94.8%~99. 7% B MEMMES K, EEWNE 5
d, RKEHAKEENDT L3, BRBEEAT
2.1%. EAZEFEERTHUNRME.
3.1.2 MARELBEIRRSTHRES O EHE
HFEFHEEHERSREN B ERTETRE
FHEREHEAEL (RSD=1.54%),
3.2 BB ERBHER
3.2.1 ZHYmEBWREMNBRENR. HET BHFET
BHHEERRMMHTREE LY PSR AEBL 4
SR ESEEREE L NAARORREEY
hHTHESW EREZV. AFASGYREBEE T
kA EEERER., TAREREMNEYELNE
Wk b, BHEMW,

%1 FERRREMARREREEM (rLs, n=5)

Table 1 Effect of various concentrations on ferulic acid

absorption in rat intestines (x+s, n=35)

B8R p/ (g s ml ™D koh! r L& Y4
20 0.433 4:£0,019 9 0.961 2 76.62%6.45
50 0.469 74:0.015 1 0.980 4 82.88+3. 03
100 0.452 10,0564 0,962 6 81.64=+7. 38
200 (.43024+0.0402 0.9867 75.92+1.61

3.2.2 HGUETFVE pH {8525 o VR Wi ) B e - A B4 R
EpH A4 H 5. 4.6.8 8 7.8 BIEHM I 4,50
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B ESTRERRE 2, XWAR pH HRHTH 4
HTTEIN GREH LEZREFE (P<0.01),
REE pH MK, FIRME LM2Z /.

#£2 FiE pH M RBGEHEEKEE cts, n=5
Table 2 Effect of cycling solution’ s pH value on ferulic

acid absorption in rat intestines (x=+s, n=5)

pH ko/hd r LT R

7-8 0.254 140,023 6 0. 578 5 54.22+1. 37
6.8 0.6021+0.0125 0. 970 6 76.15+1. 80
5.4 1. 200 6+ 0. 656 1 0.993 8 94.151+0. 35

3.2.3 HHHEEHRITEE A b HoE . Kk R M
W 3h e ARG ALRMREESELERRLE 3,
MEBE ALBITHEM BRBREBRESH
REHLH £ BF /D EFFITERL (P<0.05),
ToEE. . EHRE L XBEEER . LB YW
ae ¢ N )7 NG k-3 N g Y E e
®3 FARCEXAPARBENBREESE
# k(xts, n=5)
Table 3 Absorbability and k. of ferulic acid at intestinal

various segments in rats (x+s, n=5)

ENE): e ka/h! r W s / 9%
+—4gHB 01512400241  0.9719  37.76+5. 906
= HB 0.178140.0150 0.560 7  44.486. 64
o B 0. 168 7£0. 0197 0.984 3  38. 174464
B 0.056 940,004 0 0.987 2  20.03+1.52

4 it

AN AE RS R o, LR W25 4 0 kK
o SR ARE L R R E R E A YR
BRENTRITERKGR. MATENBDTH
T8 B 3 K 5 B R, AT H B o1 R 1R R B
YA BWBRIEN. HYEHEAEDOREER
BHEREV.FARERREERIRPRE, XR
] RLT A RS 25 PR R BE YRR Rk s TR %
BIEHA TR B A M AR,

EARRERERGT Mo L AL R EHE
#FoHUABEABABHRAME (nX) X EREEE
(&) fEYEE . T ERNELRBBKAT 0.9,
AT LAH) 45 % 5 T 80 BR 7 i 0 MR O T — B 3h 5
2 ERols R shY . il s pH EXT O Y
HREEEN, LA SNSRI
HHB AL REREUHMEBBF R oH &k,
PR tBEZH/N, XER U FHEN pH 4
o % DTSR R B A B B RO M A e T R SR B R
e AYESF BB LAEREHES £ H
Sh B BEESE.E. - 8B . SH0mE
TR EPIERE A B B BRI

THRAHEE BIEAG R, TR A FR
BHWE B, ANANT EEERERIE. SR
T 5 B 48 A% 76 45 % L, b B 0T W A B AT TR R R Uk
HER . ATHERERB L R . b T MBS
B BT M, MR E R
AT, BT BE R M M 25 W B b b I A e
6], M- R EE 25 W0 i) 3R, AT R B B £ 5
FAE, BRI,
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