188 Joumnal of China Phamaceutical University 2002, 33(3); 188 ~ 191

Absorption of Ginsenosides of Ginseng Preparations in Rat

Small Intestine

ZHAO Hao—Ru , LI Zhen—Quan

Department of Pharmaceutics of TCM, China Pharmaceutical University, Nan jing 210038 China

Abstract AIM Since bioavailability of ginsenosides is small by oral administration the absorption of ginsenosides in the

small intestine was studied. METHODS The absorption action was investigated in an in situ perfusion model of rat small intes-

tine. A ginseng(root of Panax ginseng C. A. Meyer) decoction and a ginsenosides liquor was used as perfusion solution. RE-

SULT AND CONCLUSION A mean value for ginsenosides absorbed in 3 hours per rat was 21.79 mg and 18. 41 mg respec-

tively. Absorption of ginsenosides in the ginsenosdes liquor basically followed first— order reaction of kinetics. The absomption of

ginsenosides in the decoction was delayed in the second hour. The results confirm that the snall intestine has normal ability to ab-

sorb ginsenosides. It is suggested that the prepartions containing ginsenosides should be protected from acid hydrolysis in stomach

and absorbed as completely as possible in small intestine.
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1 Introduction

The root of Panar ginseng C. A. Meyer (Arali-
aceae) is a well—known tonic herbal drug commonly
used in China and Korea, commercially available over
the world. The biological activity of ginseng is mostly
attributed to ginsenosides, a group of triterpenoid
saponins. In last two decades biopharmaceutical re-
search was carried out into the drug. Odani et al report-
ed the absorption, distribution, excretion and
metabolism of ginsenosides, in which ginsenoside Rg,
and Rb,, two major ginsenosides, were studied. It was
estimated that only 1. 9% ~20. 0 % of a dose of gin-
senoside Rg, administering orally was absorbed from
the upper parts of the rat digestive tract!!). The result
was mainly based on two methods, including determina-
tion of the unabsorbed residue in the digestive tract and
comparison of the excretion between the oral and
veined administration of the ginsenoside. Moreover the

absorption of ginsenoside Rb, was very poor, being

0.11% of a dose administered orally, which was deter-
mined by comparison of the urinary excretion between
the oral and veined administration of the ginseno-
sidet?],

Considering that a main current route of ginseng
administration is oral, its bioavailability appears very
important to a ginseng preparation. The present study
aims at evaluating the absorption of general ginseno-
sides in the small intestine directly, precluding the in-

fluence from degradation and metabolism.
2 Experimental

2.1 Drugs and reagents

Ginsenosides was extracted and isolated from the
dry root of Fenax ginseng C. A. Meyer purchased from
a crude drug company in Nanjing. Ginsenoside Rg,,
supplied by the National Control Office of Pharmaceuti-
cal and Biological Products, Beijing, was used as the
chemical reference for assay of ginsenosides in the cir-

culating solution.
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2.1.1

(252. 3 mg) was dissolved in Kreb-Ringer’s nutrition-

Preparation of ginsenosides liquor ~ Ginsenosides

al solution to form a perfusion solution, in which phe-
nol red was added (about 50 ug/ml) for determination
of solution volume. Ginsenosides concentration of the
liquor was 1. 20 mg/ml.
2.1. 2 Preparation of ginseng decoction — Air-dried and
powdered ginseng roots (12 g) were boiled with 150
ml of distilled water and then simmered for 40 min.
After filtration the residue was simmered with 80 ml of
distilled water for 30 min and filtered. The extracting
solution was combined and added with the gradients of
Kreb-Ringer’s nutrient solution and red phenol as de-
scribed above. The decoction for perfusion contained
1. 20 mg/ml of ginsenosides.
2.2  Amimals

SD rats (Animal Center, China Pharmaceutical U-
nivetsity ) , weighing approximately 200 g, were used
in the experiment. The animals were deprived of food
but given free access to water for one night prior to
surgery.
2.3 Inlestinal perfusion

The absorption test in the rat small intestine was
performed as described by Prescott et alf** ), Animals
were anesthetized fully with pentobarbital sodium (40
mg/kg, i. p. ) and after a surgical procedure a circula-
tion was connected between the topside of duodenum
and the downside of ileum cannulated with plastic tubes
(id=5 mm) through a peristaltic pump and a storing
container in a bath at 37 C. The intestinal segment
was rinsed with saline at 37 C , moistened and covered
with gauze. 50 ml of the perfusing solution was added
in the store container and flowed at a rate of 5 ml/min
through the rat small intestine. After 15 min, 3.5 ml
of the perfusion solution was removed for assay of gin-
senosides (0. 5 ml of the sample for assay of phenol red
to determine the volume of the circulating solution).
At the same time, 3. 5 ml of a phenol red Kreb-
Ringer's solution (23. 3 ug/ml) was added in the circu-
lating solution. Samples were taken at 30, 60, 120,
and 180 min for assay with the same method.

2.4 Assay

2.4.1

culated using concentration of phenol red, because this

The volume of the circulating solution was cal-

reagent is not absorbed by the small intestine. The con-
centration of phenol red in the circulating perfusion so-
lutionwas determined by UV- VIS spectropho-
tometryl*.

2. 4.2 Determination of total ginsenosides in the cir-
culating perfusion solution was performed at 560 nm
with UV-VIS spectrophotometry. Samples were extract-
ed with ethyl ether (3 ml, 4 times), and then with wa-
ter- saturated n-butanol (5 ml, 5 times). The n-bu-
tanol solution was evaporated on a water bath to dry-
ness. The residue was dissolved in 2 ml of methanol.
100 pl of the solution was placed in a test-tube and
then was evaporated to dryness for the assay of the to-
tal ginsenosides according the literature method].
Each sample was performed for three times. The linear-
ity of the determination of ginsenoside Rg, was verified
by regression analysis. The correlation coefficient was
0. 99. Known amounts of ginsenoside Rg, were submit-
ted to the sample preparation process and assayed. The
average recovery was 100. 06%; (s+3.04%, n=3).
2.4.3 The absorbed ginsenosides were calculated by
the following equations;

We=C,_ V.o, —CV, (1
where W, is the weight of ginsenosides absorbed in the
small intestine ; C is the concentration of ginsenosides
in the circulating solution at the time of assay; V' is the
volume of the circulating perfusion solution at the same

time; and n indicates the order of assay. Vs is given

by
_ChhVy
Vi=or 2
and
Vnz(Vn—l_B- 5)C'.+3.5¢C, (3)

',
where C' is the concentration of phenol red in the circu-
lating perfusion solution at the time of assay, and C, is
the concentration of the phenol red solution added in

the circulating perfusion solution.
3 Results and discussion

The absorption of ginsenosides in the small intes-
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tine of rats varies in the absorption rate and the ginseno-
sides concentration, according to the type of prepara-
tions of ginseng for the test. As shown in Table 1,

while the small intestine was perfused with the ginseno-
sides liquor, the absorption rate of two third of the sam-
ples linearly declined as concentration of absorption de-
creased in the circulation solution, although in the start-
ing (0~ 30 min) the absorption was not very consis-
tent with the this relationship. The cotrelation coeffi-
cients were 0. 9999, 0. 9391 and 0. 9894 for data of

the three samples in Table 1, respectively. This basical-
ly belonged to the first order reaction of absorption ki-
netics. The absorption of ginsenosides in the ginseng de-
coction was more complex (Table 2). In the second

hour, the absorption decreased to a great extent, but

the tendency was changed in the third hour. Since
there were many polysaccharides in the ginseng decoc-
tion and it was reported that viscous polysaccharides
probably reduced absorption by resisting the convective
effects of intestinal contractionst®, the influence of the
ginseng polysaccharides on the absorption of ginseno-
sides should be considered.

Tab 1. Absorption of ginsenosides liquor in rat small intestine

1* 22 3
Time Mean
™ Ab Ce Ab ce Ab ce
(mg) (mg/ml) (mg) (mg/ml) (mg) (mg/ml)
0~1 16.32 1.095 15.19 1.092 13.88 1.089 15.13
1~2 5.35 0.901 2.35 0.959 4.05 0.914 3.92
2~3 2.42 0.844 3.08 0.902 2.73 0.852 2.74
Total 24. 09 20.62 20. 66 21.79

aRat numbers;°Ginsenosides absorbed;¢ Mean concentration during the

period

Tab 2. Absorption of ginsenosides of ginseng decoction in rat small intes-

tine

12 2a 3
Time Mean
Ab ce Ab ce Ab ce
(h LW
(mg) (mg/mi) (mg) (mg/ml) (mg) (mg/ml}
0~1 10.87 1.087 11.24 1.081 11.15 1.083 11.09
1~2 1.35 0.929 0.75 0.912 1.70 0.912 1.27
2~3 6.69 0.857 6.81 0.855 4.64 0.868 6.05
Total 18. 91 18. 80 17. 49 18.41

2Rat numbers;®Ginsenosides absorbed ;¢ Mean concentration during the

period

In the stomach, some of ginsenosides could be de-
composed, due to hydrolysis under acidic conditionst’.
Several kinds of intestinal bacteria, which exist in
large intestine, could hydrolyze ginsenosides'™). Since
there is lysozyme, few bacteria exist in small intestine.
Therefore the main place in which ginsenosides can be
decomposed is stomach and large intestine. The results
confirm that the small intestine has normal ability to ab-
sorb ginsenosides. We suggest that the preparations con-
taining ginsenosides should be protected from acid hy-
drolysis in stomach and absorbed as completely as possi-
ble in small intestine.
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