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Correlativity Between Solubility O/W Partition Coefficients of Berbenine Hydrochloride and Intestinal
Absorption in Rats in Situ
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(Chinese Herbal Medicine Collage, Guangdong Pharmaceutical Univercity, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To determine the equilibrium solubility and the partition coefficient of Berbenine Hydrochloride
(BH) and to evaluate its intestinal absorption characteristic. METHODS The solubility and partition coefficient of BH were
measured by shaking flask-UV spectrophotometry. The absorptions of three concentrations(50, 100, 150 ug'rmL™") of BH in
different intestinal segments were studied by phenol red assay and gravimetry. The concentrations of BH and phenol red were
determined by HPLC. RESULTS The solubility of BH was increased with the pH increase of the buffer solution, and oil-water
partition coefficient was decreased with increasing the pH of the buffer solution. Phenol red assay was better to reduce
experimental error than gravimetry. There was positive correlation between the Permeability coefficient(P.g) of each intestine
and concentrations of BH, and it has obvious difference(P<0.05) between the high concentration and low concentration. BH was
well absorbed in jejunum at high and middle concentration, however, well absorption was observed in duodenum at low
concentration. CONCLUSION In the experimental range, results of partition cofficients was in good accordance with
predictive ones. BH was well absorbed at upper intestine than lower intestine over the concentration range. Extension of BH
absorption time at upper intestine, could improve bioavailability.
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Tab 1 Solubility and O/W partition coefficient of BH in
buffers(n=5, X*§s)

pH 7K 43 e R 2L VAR /mg-mL ™!
12 0.2872+0.0750 0.240=0.0027
25 0.201240.0210 0.546+0.0047
5.0 0.0811£0.0081 4.220+0.048
alik 0.0351£0.0045 4.309+0.062
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72 0.0301£0.0013 4.608+0.037
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Fig 1 Equilibrium solubility and O/W partition coefficient
of BH in phosphate buffer

A—-Equilibrium solubility of BH in phosphate buffer; B-O/W partition
coefficient of BH in phosphate buffer
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Fig2 HPLC chromatograms

A-blank circumfusion solution; B—berbenine chloride; C—phenol red,

peak 1: interference peak, peak 2: detecting peak; D—sample, peak 1: BH,
peak 2: PR
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Tab 2 Results of recovery experiment

. )JD)\&E%{ S ﬂ?}{ B[z e/ ¥y (i ROSD/
pg-mL pgmL % %o
51.69 103.40

49.99 52.65 105.32 102.70  2.95
49.68 99.38
95.54 95.34
BH 100.21 96.23 96.03 97.60  3.42
101.65 101.44
148.49 98.97
150.04 140.29 93.50 96.97  3.11
147.68 98.43
10.42 102.06
10.21 10.45 102.35 10323 1.73
10.75 105.29
20.21 100.65
et 20.08 20.51 102.14 100.60  1.56
19.88 99.00
41.05 102.55
40.03 41.00 102.42 102,72 0.40
4131 103.20
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Tab 3 Interference of PR to BH in different buffers(n=3,
X+£s)

pH e DA T RS o 0 e U T AR T 43 B /%

4.08 1.14+0.04

6.05 1.14+0.07

7.43 1.01£0.12

8.08 0.76+0.04

8.50 5.17£0.01

9.01 1.71£0.13

9.52 2.15+0.21

10.03 2.12+0.04

10.51 0.84+0.06

11.00 1.10+0.08

11.48 0.84+0.00
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Tab 4 Comparison of K, and P by phenol red assay and gravimetry(n=5, X £5)

Yk ARG
W Bt
K, x 10"*/min”" Pesrx 10%/cm-min”" Km><10’2/min’l Pesrx 10%/cm-min”"
+ =55 1.6620.99 2.16+1.33 0.2240.13 0.26+0.16
= 5.56+3.24" 8.72+4.02 5.00+0.96" 7.51+1.84"
[E)7] 2.45+1.29 3.62+1.00 2.11+0.54 3.05+0.86
E17] 2.94+1.17 5.64+2.56 3.26+1.90 6.30+2.04

T G, PP<0.05
Note: Compared with colon, "P<0.05

£5 BH3IMNEREESREBEHRKSHNO=5 X£s)

Tab 5 Absorption parameters of BH in different intestinal segements studied with different concentrations(n=5, X*§)

W Z M R=ti=.7] = =7 gilh
A (50 pgrmL ™) Kyx10™%/min"" 1.84+0.58" 0.80+0.37" 0.9420.20" 0.2120.42
Pe* 10~ /cm:min™ 2.30+0.75" 0.84+0.40" 1.08+0.24" 0.87+0.80
HHIKE 100 pg'mL ™) K,x107*/min"" 0.01+0.04 2.89+0.26"% 0.68+0.10 0.69+0.20
Peg<107°/cmmin”~ 0.01+0.05 3.02+0.30"? 0.78+0.11 1.14+0.34
R E (150 pg-mL™) K,x10"*/min”" 0.22+0.13” 5.00+0.96"% 2.11£0.54% 3.26+1.90”
Perx 10~ /cm'min™! 0.26+0.16” 7.51+1.847 3.05+0.86% 6.30+£2.04%

T HEmE, PP<0.05; SARKELE, PP<0.05

Note: Compared with colon, Dp<0.05; compared with low concentration, Ip<0.05
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