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Studies on thc Bioavailability of Berberine Preparations

Jae-Heon Yang' and Young-Il Kim
College of Pharmacy, Jeon Ju Woosuk University. Jeon Ju 565-800. Korea
(Received January 17, 1992)

In order to measure the bioavailability of Coptidis Rhizoma preparations, berberine was extracted
by the mixture (1:1 v/v) of methanol and water from Coptidis Rhizoma and formulated into pills
with some excipients. Disintegration time, dissolution rate, intestinal absorption rate, antibacterial
effect, and serum concentration were measured. All pills were disintegrated about 60 minutes in
gastric and intestinal juices and disintegration time did not change upon storage at 40C for 30
days. The pills manufactured using the extract which was extracted with the solvent containing
dilute sulfuric acid showed faster dissolution and absorption from the small intestine than the other
samples. It also showed not only the largest area under the serum concentration time curve and
relative bioavailability, but also more potent antibacterial effect against gram-positive and gram-nega-
tive bacterias than the other samples. The correlation of the dissolution rate with absorption rate
constant or t... showed a significant linear relationship.

Keywords —berberine, pills, dissolution, antibacterial effect, bioavailability
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Table 1—Disintegration Time (minj of Pills of Coptidis Rhizoma in Simulated Gastric Fluid (pH 1.2) a1 40C.

Pills Storage Days ‘
i 3 10 20 30
A 575+ 3.8 582+ 38 59.0+43 588+ 50 602+ 38 603+ 4.9
B 568+ 3.6 592+ 5.0 60.9+ 5.6 597+ 43 605+ 45 618+ 39
C 58.0+56 593+ 48 59.7+ 49 605151 602+5.7 619453
D 5§75+ 43 580+ 63 586+ 5.7 604+ 47 609+ 5.2 620+ 39

Each value represents the meant SE. of six determinations

Table I—Disintagration Time {min) of Pills of Coptidis Rhizoma in Simulated Intestinal fluid fpH 6.8) at 40C.

Pills Storage Days
1 3 10 20 , 30
A . 562+ 38* £81+4.7 592+62 59.3+ 4.7 608145 616+ 56
B 576+ 55 594+ 5.0 588+ 59 60.1+ 43 603+ 42 614154
C 56.7+ 4.0 576+ 39 584+58 595+ 34 59.51 5.6 60.1+ 58
D 565155 572+53 575+ 64 590+ 58 595+ 4.3 598+ 4.7

Each value represents the meant SE. of six determinations
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Figure 1-—Dissolution profiles of pills of Coptidis Rhi-
20ma in simulated gastric fluid (pH 1.2).
Key: ®, Pill-A; [, Pill B; a, Pl C; O, Pil D
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Figure 2—Dissolution profiles of pills of Coptidis Rhi-
2oma in simulated intestinal fluid (pH 6.8).

Key: m, Pill A; 0, Pill B; &, Pill C; 01, Pill D
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Table Hl—Time Required for 60% Dissolution (Tecw
min) of Berberine from Coptidis Rhizoma Pils

Pills Simulated Simulated
gastric fluid intestinal fluid

A 39.5% 455 I85+ 434

B 225+ 284 2201205

Cc 320+312 27.0+322

D 200+ 2.86 225+235

Fach value represents the meant SE. of five determi-
nations.
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Table IV—/mtestinal Absorbed Amount {mg/mi) of Coptidis Rhizoma in Duodenurm of Rat.

SAM/Time 30 60 120 - 150 180 (min)
A 1.26x0.17 293+0.13 6.20+ 0.21 896+ 1.32 1061+ 1.72 1156+ 128
B 1.3+ 0.09 496+ 0.16 788+ 1.11 1027+ 1.16 13.00+ /1.82 1505+ 1.72
C 110+ 0.05 3611032 7.04%0.50 915+ 0.53 1095+ 1.23 12.35+ 1.80
D 206+ 0.05 5451 0.12 9.041 0.51 1151+ 0.75 1393+ 0.71 16.08+ 1.65
Each value represents the meant SE. of five assays.
Table V—/ntestinal Absorbed Amount (mg/mij of Coptidis Rhizerna in Jejunum of Rat.
SAM/Time 30 60 120 150 180 (min)
A 0.99+ (.12* 3.39+0.11 708+ 0.23 899+ 0.18 10.75+ 027 12474037
B 137+ 0.14 455+ 025 868+ 0.51 1145+ 0.19 13.38+ 0.68 15.02+ 0.83
C 173+ 0.21 3.70+ 0.56 7.10+ 027 940+ 0.67 1208+ 041 1350+ 6.93
D 2311 0.16 548+ 0.31 1044+ 0.61 14.09+ 0.83 15.19+ 0.37 16.67+ 0.28

Each value represents the meant SE. of five assays.
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Figure 3—Comparison of Berberine level in serum
(ug/mi) of mice after oral administration. Each bar rep-
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Tole VI—Pharmacokinetic Parameters of Berberine Preparations dfter Oral Administration in Mice.

Parameters/SAM A B C D

Crar 0.783+ 0.101* 15594 0.103 12471 0.043 1.8941 0.021
touar 16845+ 10.80 115.11+ 349 12938+ 3.60 11249+ 4.70
K 0.01065+ 0.0009 0.01493+ 0.00023 - 00137+ 0.0005 0.0152+ 0.0006
tie 402+ 0.55 257+ 0.14 2811+ 0.26 2.36£0.11
AUC 33651 15.65 3950+ 7.71 353.7+ 1941 436.71+ 16.98
RB 100.0 11737+ 229 106.60+ 5.76 129.76+ 5.05

*Each value represents the meant Se. of three assays.
Cuar; the maximum blood concentration (ug/m/).

tmes; the maximum. blood concentration (min).

K,; absorption rate constant (hr™Y).

tiz; biological half life (hr).

RB; relative bioavailability to A.

AUC; area under the blood level curve from constant 30 to 120 min (ug/mi).

| i 1 I 1
70 80 90 100
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Figure 4-—Relationship between dissolution rate and
Teua of pills of Coptidis Rhizoma administered orally
in mice.
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Figure S—Relationship between dissolution rate and K,
of pills of Coptidis Rhizoma administered orally in mice.
y=0.00044996x +0.05306149 (r=0.996)
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Table VI—Antibacterial Effect of Coptidis Rhizoma with Cylinder Method.
Strain Control Sample A Sample B Sample C Sample D
Staphylococcus aureus 93+ 0.34 95+ 0.29 111+ 0.15* 10.9+ 0.24* 112+ 0.46*
Staphylococcus epidermis 92+ 0.29 9.8+ 0.27 103+ 0.33* 10.0+ 0.20* 102+ 0.24*
Bacillus subtilis 92+ 0.33 0.8+ 0.44** 10.7%+ 0.13** 10.7+ 0.27** 10.9+ 0.33**
Escherichia coli 9.0+ 040 89+ 023 104+ 027 1041 0.29* 110+ 0.29*
Psudomonas aeruginosa 92+ 0.55 84+0.10 105+ 0.21** 10.2+ 0.23* 11.6+ 0.43**
Each value represents the meant SE. (mm) of three assays. *; (p<0.05), **; (p<001). Control; ampicillin 0.01
mg/ml
Table VIII—Anubacterial Fffect of Coptidis Rhizoma with Cylinder Method.
Strain Control Sample A Sample B Sample C Sample D
Staphylococcus aureus 51.0+6.71 64.3+ 6.96* 765+ 5.77** 72.6* 4.55%* 772+ 7.12%
Staphylococcus epidermis 51.0% 7.62 626+ 7.30* 75.54: 4.62** 714+ 6.33* 740+ 581**
Bacillus subtilis 5331+ 7.55 608+ 4.28 70.3% 5.49* 684+ 7.16* 725+ 3.77*
Escherichia coli 428+ 343 56.7+ 6.32* 59.8+ 6.50* 58.6+ 6.28* 66.1+ 7.78**
Psudomonas aeruginosa 480+ 552 496+ 559 549+ 4.14 53.1+ 495 59.2+ 3.46*

Each value represents the meant SE. (mm) of three assays. *; (p<0.05) Significantly different from control group.
**: (p<0.01) Significantly different from control group. Control; ampicillin 0.01 mg/m/
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