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Abstract: To explore the mechanism of the absorption enhancement of Angelica dahurica extract (Ade), the
absorption mechanism of baicalin in the Scutcllaria water extraction as well as the effect of Angelica dahurica
extract on absorption of baicalin were investigated. In order to determine the main absorption site, everted
intestinal sac model was used to study the effect of Angelica dahurica extract on the absorption of baicalin at
duodenum, jejunum, ileum and colon. In situ single pass intestinal perfusion model was performed to study the
absorption of various concentrations of baicalin and the effect of Angelica dahurica extract on the absorption of
baicalin at the main absorption site. To authenticate the consequence of perfusion by getting the blood from the
hepatic portal vein and determine the concentration of the baicalin in the blood. The result showed that baicalin
could be absorbed at all of the four intestinal segments with increasing absorption amount per unit as follows:
ileum > colon > jejunum > duodenum. The absorption of baicalin in the duodenum significantly increased with
Angelica dahurica extract, thus, duodenum was chosen to be the studying site. Apparent permeability values (P,,)
and absorption rate constant (K,) of baicalin in the duodenum increased gradually with higher concentrations.

When the concentration of baicalin rises to a certain degree, the absorption increase had a saturable process, the
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absorption of baicalin may be an active transportation.

Baicalin may be not a substrate of P-gp as verapamil

which had not significantly affected the P,,, and K, of baicalin. The absorption of baicalin in the duodenum

significantly increased (P < 0.01) in the two models with Angelica dahurica extract and the concentration of

baicalin in the blood from the hepatic portal vein showed that the Angelica dahurica extract can increase the

absorption of baicalin.

Key words: Angelica dahurica; baicalin; everted rat gut sacs; in situ single pass perfusion model; absorption

mechanism

200 2 Wi A T 24 H A X T 2 £ 1 1R 24 00 F) AT
A EAL I FEATE o I R I ABLACHT TR W,
Hh 2y 22 0k G A AT o R AR I, AL AS SR L
9 FR 2 (K ANTR] 20 A T HUAA R AN [R] B 07 25 P [
S PUAE, 3w] RER DL AN TA] J 70 #H L3 i 254)
4 o

AR O 2, o e
PRI B AR 1K, AN SR, 5 R A
JEAEP . AR R I A L 2 S vl e s R
R i P o L R 25 M e, TR 2,
B AL O AR SRR Ko, AR AT AR R
W F T 820 v k= i B AR AR RE W 3 3R 1)
700 GRS S Wiy o W NN LS I I
ot FIE RS AL HE S AWM. ik, AT S b
JH K B A 80 f 98 R A A B i o 9 A TR A0F 9 1 0]
X B IR R RO B R AT AT (e AR
HY, N2y i T s 10 BT 9 5 5 A T G AT i
I CLER R e R K 4R EH 29, YD 05T R 8
A IR AR RERL] o

MREH*

088 Agilent 1200 & 50 AH (%4 (36
Agilent); HH-CP % CO, ¥ 774 (g fR sk A5 R
ANFBEIT A ); HL-2 TR (B i s
J7); SIGMA3-18K ! i ¥4 1 2500 HL (35 [H Sigma).

ARERF WS (P 2 A
KE BT, #165: 110715-200815); a4k (35
Sigma); HA/KEEH (A, #AH 4.5 mgmL); A
R (AH, MEGETEN30%);, O (B
ali, fE Merck); /K RXZE/K, HAIRFIIE K o 4t

4 SD A, HEPE, /4 180~200 g, YLFGH:
e 2= B s 06 A g b A ik, A IE S SCXK (#k
2005-0001 .

BRBIECH] SR AR 2 B
2 BUET RS KR 50 mL, Krebs ¥k ¥ 771 c I B 100

mL; A - IR B2 KR 50 mL.
EHRIY) 45 mg, LA Krebs 3§ A %5 7 FCL il % 100 mL.
PR R A HE R 25 WG SRS AL B K
9 10 mL, Ll Krebs-Ringer’ (K-R) ¥ A % 7L 1l 1%,
100 mL; B2%-FIEF A AL OE 5 K $2 ¥ 10 mL.
FIESRIY 9 mg, LL K-R ¥k A FIBC AT 100 mL.
AR % RN TSI TN
Ve, % m %, TMANSH Kerbs W E, WEm%E
W, BN,
AR K-R FERBOE R, & “RXRAAEMK
B e TR, R, BT
ARMIRAESI KRR (8 BmToK),
10% K &5 (3.4 mLkg ) MR WL
YIIT, or @ f52 82 B, MUK ) Kerbs WVEIF N 7%
Y, LR, —um A2 LR, A s b e e
HCRE 7 R A R T R A, 5 — i SRl T HORE 1,
YRS 23 NBOEE 1 1) i N E N 25 1 Kerbs 3 2 mL, 1E
NZIRR G IEABEE N CO, B F# 4 37 °C)
1 ho SEE R, WA, HPLC vENl e 2y
Yy I s AR K . IR0 32 5% IR AR I
W ANTE] i B A5 DR 2% 0T 5 i R LA D RE M
RIRBRAYIRERNE HPLC (i &kff @
14 Kromasil Cig #£ (4.6 mm x 250 mm, 5 um); ¥
I LIE-02%WRK (28 & 72); Kl K:: 280 nm;
FEil: 25 °C; Wid: 1.0 mL-min 'y #EFER: 20 L. %
ST L R, SRR W E TR 2% TR B
KR TO T o R S8 W B 2 ) R o i £ T
100 pL, AN Krebs # 900 pL, FCHl 1.216. 2.432.
4.864. 9.728. 19.456 } 24.32 ng'mL ™" R A WK
VI, R EIRE (C) XM (4) AT Lk ]
9, ArdEfZ TR Y=53.755X+12.577, R = 0.998;
LRPEVE R 1.216~2432 pgmL'e F. . K3 MK
JE B K 95.78%~105.7%, RSD & 2.34%~
5.43%, H WK RSD 4 0.23%~0.76%, H Ak
JEoh 0.19%~0.45%, HIFFA TR,



- 234 -

j22 %4 Acta Pharmaceutica Sinica 2011, 46 (2): 232-237

BEHE Krebs RPMEAARBERPITE
EMEER I Krebs INA — 2 5t 2 54 I IC il
BB K U BRI R 29, 3l T CO,
Rig#46 37°C) ", F 0. 1. 2 fil 4 h BUFF, HPLC U
€, THEBERIRAT B %

K BR7E K B (5] B7 G R A BT ) AR B ER ML 3238 1 ¥
KA A (H HUK), 10%K 4 508 (3.4 mL-kg ™)
PSS, AL, WL YIFL 4 om, %55
B s ) 48, gidl. H 37 CHRIARBEERKK
WAL, PR AR KR . B 37 Crufit
W 100 mL, 6L 1.0 mL-min ' (R HEESR 10 min,
PRI 0.2 mL-min~', PP 30 min Ji, W4E
30~45, 45~60. 60~75. 75~90. 90~105. 105~
120 min B 8] Bt RRES T FREE, 7E 120 min 17
JKECIL . S8 25 S, B R B, MR KRR,
F HPLC 0 & HE BRI i 250k 5 o SR Bk sz
Jidor AL AR B TIR A ) P-gp S5 A
FOO] B Y i 3 W) 5

ERRPAYIRENNE HPLC (il &F4%
“CHRBE T TR BRI g 7 TR A A, e
JHER L EIE. i KR, MR R AT
BRI o RS 2 R B 25 1 0] JRUSL 459 100 L,
I K-R ¥ 900 pL, #FH AR BB e 1.014,
2.028. 4.056. 8.112. 12.168. 16.224 F120.28 pg'mL""
ARHNEEW, 18 000 r-min' B0 10 min, K52 B
W20 pL bR . AR FIREE (C) AREARAR, VTR
(A) APAER, 13hadE 2T RN Y= 51.36X - 2.429,
R=0.999, ZMEyul: 1.014~20.28 pgmL™'s & H.
ik 3 MIREEMT IR N 97.65%~101.2%, HW
K% % RSD 24 0.58%~1.23%, H /K% % RSD 4
0.23%~0.59%, ¥IFFHEK.

magta EM#E A 1 mol'mL ™' HCI ™Y K-R ¥ pH
B0 5.5+ 6.8 Fl 7.4, I —7% & S He IR AT
RGO AR (pH 5.5) ROl 29, 4>
SE T 37 CKIBH, T 0.1.2 14 h 43 HIEUEE, HPLC
Mg, vHE B B RAT H 7%

MEPEZESMAENEIL HPLC 4k
R4 “ R 25 L 5 ” TR Ak 4 F, %
SEALTTVEIO G B M, RIS i 2R o 024 i 2% R ifi
FEdh, HHEOME BN, WK 1. 4R, skt
FJRASTIRE S I 5 o 29 A0 Il 2% s FE 26 4%
B KBNS A IM2E 200 uL, 2> B0 FE AT G
RS, AL BT R B2 0 0l 0,608 1.216. 2.432,
4.864. 9.728 1 12.16 pgrmL ™", % “ I 3¢ FE AL BE 7
TR AL HR S HERE, DABE AR (C) ABEAAR, U
AL (4) APARR, FbRHETTFER: Y = 64.211X +
9.660 8, R =0.999, £k [l: 0.608~12.16 pg-mL .
e AR 3 ANIREE AR BN % R 71.19%~85.77%,
RSD 4 5.55%~9.22%. H WK% % RSD 4 0.35%~
3.68%, HIAIKG % RSD N 3.67%~3.78%, M55 & 5
Ko EEFFAMME A 10 ng'mL ™.

3R HE AN ALIE RS 2 i R AR i 200 pL,
I 1%H 82 100 puL 4 5E 2 min, FIIA FFEE 200 pL A1
ZJE 600 pL, 23513 E 2 min, 4 000 rmin~' &L 10
min. B EVEH, 37 CHFHZART, IAHEE-1%H
B2 (1:1) 100 pL &%, 18 000 r'min ' B.0> 10 min, ik
1T HPLC 437,

AR DM R BN E BT H )44
AT RE, T BRILARFARA I 50, 42 317 R
TR SCE R A (K,) YR BRI (Payp)

2iPROR R (K TS

Ka :(1 _ Cout Qout jQ

HEZHAEARRE pH EA K-R ZNEEIHERRK C.0. )V
A B C
|
| L “__,4fl"'—‘——__ - . _A_\‘ g A U‘L\”‘\ PO - __[\
0 10 0 10 0 10
Time/ min

Figure 1 HPLC chromatograms of baicalin. A: Blank rat plasma; B: Blank rat plasma spiked with 6.04 pg'mL™" baicalin; C: A

plasma sample at 120 min after perfusion
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Figure 2 Influence of pH on the stability of baicalin in K-R
solution (n =3, x=£s)
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Figure 3 Stability of baicalin in blank serosal fluid and blank
intestinal perfusate solution of rats (n =3, X +s)
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Figure 4 Effect of extractive Angelica dahurica extract (Ead)
on the absorption of baicalin in different intestinal segments
(n=5, x*s). ~P<0.01 vs baicalin
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Table 1 Effect of Angelica dahurica extract (Ead) on the
absorption of baicalin in duodenum. n=5, x+s. ~P<0.01 vs
baicalin
Group K, x107/s7! P;.pp><107"’/cm~sf1
Baicalin 2.62+0.21 8.64 +0.74
Baicalin-Ead 5.69=1.20" 1932+ 4.107
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Table 2
baicalin in duodenum. n=5, x+s. ~P<0.01 vs 150 pgmL",
225 pg-mL™" and 300 pg-mL™

Absorption parameters of five concentrations of

Cl/ugmL™ K x107s7"! Pappx10™%/cm-s ™!
150 4.95+1.02 17.34 +3.37
225 5.06 +1.32 17.38 +3.54
300 5.86+1.26 20.26 + 4.69
375 2.49+0.29" 6.42 £2.58"
450 26240217 8.64+0.74"
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Table 3 Effect of P-gp on the absorption of baicalin. n =5,

x*s
Group K,x107/s7! Pappx10™%/cm-s™!
Baicalin 2.62+0.21 8.64 +0.74
Baicalin + verapamil 2.04 £0.37 7.99 £0.55
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Table 4 The concentrations of baicalin in rat portal vein after
perfusion. n=35, x+s. P<0.05 "P<0.01vs Baicalin (450
pgrmL™"); 2P < 0.05 vs Baicalin (375 pg'mL ") and Baicalin (450
pgrmL ™), 2P < 0.01 vs Baicalin (450 pg-mL™"), Baicalin (375
pg'mL ") and Baicalin (300 pg'mL™")

Plasma concentration/

Group ClugmL”' dose (x107)
Baicalin 450 pg'mL™’ 1.828 £ 0.29 4.06 +0.64
375pgmL! 1.801 +0.54 4.80 £ 1.44°
300 pgrmL™" 1.755+0.27 5.85+0.90%
225 pgrmL™ 1.655 +0.32 7.40 + 0.42%%
150 pg-mL™' 1.135+0.12 7.57 +£0.80%*
Baicalin (450 pg-mL™") 1.657 £ 0.58 3.68+1.29
+ verapamil
Baicalin (450 pg'mL™") 2.618+0.62" 5.82+1.38"
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