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Some plant extracts showed the ability to retard the diffusion of glucose across the dialysis tube. The present
study was designed to investigate the effect of aqueous and ethanolic extracts of Teucrium polium (T. polium) on
glucose movement across the dialysis tube. The T. polium powder was dissolved in ethanol and distilled water.
Then glucose was added to make a final concentration of 0.2 – 0.8 g/l glucose with aqueous or ethanolic extract
of Teucrium Polium. Fifteen milliliter of each concentration (0.2 – 0.8 g/l) of glucose was dialyzed against 50 ml
of distilled water at 20 ◦C in a dialysis tubing cellulose membrane (molecular weight cut off = 10000 Da) every 4
h for 24 hours under rotationally shaking. The released glucose was determined by glucose oxidase kit. Aqueous
extract of T. polium did not show any significant effect on the glucose movement. But, ethanolic extract of T.
polium was found to exhibit a significant stimulation on glucose movement from dialysis tube to the external
medium. Our findings suggest the possible importance of other factors besides viscosity in determining the antidiabetic behavior of T. polium.
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P

revious researches have indicated that in

technique is a simple model to evaluate the

experimental animal models, the aqueous

potential of soluble dietary fibers to additionally

extract of T. polium exhibited antidiabetic and

retard the diffusion and movement of glucose in the

hypolipidemic effects (1, 2). Most of these effects

intestinal tract (7). It seems that the movement in

have been related to the chemical components of T.

this system is not by true diffusion but is assisted by

polium (3, 4). In recent years, investigators have

the convective activity of intestinal contractions (8).

studied the influence of different plant extracts on

There are some experimental evidences suggesting

the diffusion of glucose across the semi-permeable

that the retardation of the nutrient flow into the

membrane or dialysis tube (5, 6). Dialysis tubing

external medium is an indication of the modulating
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effect of that fiber on glucose absorption in the

operation was 1/8 of the starting plant powder. The

intestine (7, 8). Many investigators identified by

extraction steps were repeated several times to

gas chromatographic and spectroscopic techniques,

obtain enough material to be used in all

beta

experiments. The powder was kept in a refrigerator

sitosterol,

stigmasterol,

campesterol,

brassicasterol and clerosterol in the T. polium (9).

(– 20 ºC) until use.

Previous studies also established that T. polium has

Plant powder samples were dissolved in

traditionally been used as herbal anti-diabetic

water, precipitated twice with 2 volumes of 70%

medicines (10).

ethanol and dialyzed against distilled water in a

Pancreas regeneration is also favorized by T.

dialysis tubing cellulose membrane (molecular

polium (11). Some data have revealed that

weight cut off = 10000 Da).

traditional medicine can be hepatotoxic (12). The T.

Effect of Aqueous extracts of T. polium on in

polium extract modulates the serum, liver and

vitro glucose movement

muscle triglyceride content and improves the

In vitro glucose movement investigation was

insulin resistance in the experimental animal (13).

carried out according to the method described by

The purpose of this study is to investigate the mode

Edward et al. (8) with some modification. Briefly,

of action of aqueous and ethanolic extracts of T.

this system consisted of a dialysis tubing 15 cm

polium on glucose diffusion across the dialysis

long piece of 1 cm large (MW 10000), that has

tube.

been soaked in distilled water. Then one end of the
tubing was tied off to form a bag. To open the
other end of the bag, we rubbed the end between

Materials and Methods
Glucose kit was from Pars Azmoon Co.,

fingers until the edges separate. Then 0.20 – 0.80 g

Tehran, Iran. Dialysis tubing cellulose membrane

glucose (Sigma,USA) and plant extract was placed

(molecular weight cut off = 10000 Da.) was from

into a one - sided sealed dialysis tube, after which

Medical

the other end was sealed and the tube was placed in

Industries,

Tehran,

Iran.

All

other

chemicals were analytical grade.

a glass beaker containing 50 ml distilled water,

Plant material

leaving sufficient space for the expansion of bags

The flowering aerial parts of T. polium were

content. Then the beaker was placed in a shaker

collected from a local store. The plant was

(Kottermann model 3165, Germany) at 20 ºC. The

authenticated by the center for agricultural research

diffusion of the glucose into the external medium

and natural resources of Mazandaran, Faculty of

was monitored at set time intervals 0, 4, 8, 12, 16,

Agriculture of University of Mazandaran. The plant

20 and 24 hrs with respect to a negative control

material was rinsed from dust by tap water and

(water).

dried under shade at room temperature for four

Glucose concentration assay
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days. The dried plant material was grounded into

All tests were carried out in triplicate and

fine powder using an electric grinder and was used

glucose content was measured spectrophotometri-

as such in the subsequent experiments.

-cally (Jenway, Model 6505, UK) using the glucose

Preparation of T. polium extract

oxidase kit (Pars AzmmonCo, Tehran, IRAN).

Fifty grams of the powdered aerial part of

Statistical analysis

the plant was placed in one litter of distilled water

All values have been presented as mean ±

or ethanol. The mixture was shacked for 1 h, then

SD. Statistical analysis was done using SPSS

boiled for 1 h. The extract was filtered through a

version 18. The significance of differences between

mesh and a whatman paper No. 2. The yield of this

the mean values was determined by analysis of
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variance (ANOVA), and a p-value of less than

diffusion in an in vitro model. In this regard,

0.001 was considered statistically significant.

dialysis tubing technique is a simple model to
evaluate

Results

the

potential

of

plant

extracts

to

additionally retard the diffusion of glucose in the

In this study, a solution of glucose was

intestinal tract. Movement in this system is assisted

placed inside a bag of dialysis tube and transferred

by the convective activity of intestinal contractions

into a baker containing distilled water. Our results

(5, 8).

revealed that, aqueous extract of T. polium did not

The present work shows that the effect of

show any significant effect on glucose movement

aqueous extracts of T. polium was very close to the

after 0, 4, 8, 12, 16, 20 and 24 hrs. But, under the

control. It did not show any significant effect on

influence of ethanolic extracts of T. polium, glucose

glucose movement (Fig. 1). It was evident from

diffusion was significantly increased. Figure 1

figure 1 that aqueous extract was not a potent

shows

inhibitor of glucose diffusion.

that the retardation effect on glucose

movement of the ethanolic extract of T. polium (

Ethanolic extracts of T. polium increased the

0.8 g/l at 20h ) was lower compared to aqueous

movement of glucose. The highest retardation effect

extract of T. polium.

of T. polium appeared at time point of 20 h and the
concentation of 0.8 g/l of glucose. Our results

[ Downloaded from ijmcmed.org on 2022-01-22 ]

Discussion

indicated that at the beginning of dialysis, diffusion

This study was undertaken to investigate the

of glucose was slow. Our results show that T.

contribution of T. polium extracts with respect to its

polium did not show any entrapment ability in

glucose retardation activity across the dialysis tube

decreasing glucose movement into the external

by taking pure water as negative . This study

solution. Thus, the anti-diabetic action of T. polium

highlighted the mode of action of aqueous and

is not likely to be related to glucose diffusion. Anti-

ethanolic extracts of T. polium regarding glucose

diabetic activity of aqueous and ethanolic extracts

Figure 1. Effect of different extracts of T. polium ( 0.8 g/l at 20h ) on the movement of glucose out of the dialysis tube, glucose level in
external solution. Values were expressed as Mean ± SD of three determinations. (Column 1; control. Column 2; alcoholic extract . Column
3; aqueous extract , P<0.001.
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of T. polium may depend on other mechanisms. The

4. Rizk A, Hammouda F, Rimpler H, et al. Iridoid and

stimulation of glucose transport observed in the

flavonoids of Teucrium polium herb. Planta Med 1986;2:87-8.

present study is explained by an increase in

5. Gallagher Am, Flatt PR, Duffy G, et al. The effect of

diffusion from the dialysis tube. The results in this

traditional

study were in agreement with previous works

Nutrition Research 2003;23:413-4.

showing that plant extracts had different role on

6. Shaukat S, Waqar A, Waqar MA. Investigating the Influence

glucose diffusion (5, 6). Further studies need to be

of Folk Anti-diabetic Plants on Glucose Diffusion. J Chem Soc

conducted in order to confirm the in vivo action of

Pakistan 2009;31:480-4.

T. polium with respect to the movement of glucose.

7. Adiotomre J, Eastwood MA, Edwards CA, et al. Dietary fiber:

While the small sample size of the study

antidiabetic plants on in vitro glucose diffusion.

in vitro methods that anticipate nutrition and metabolic activity

limit the generalizability of the results, future

in humans. Am J Clin Nutr 1990;52:128-34.

research with an expanded sample size, can yield

8. Edwards CA, Johnson IT, Read NW. Do viscous

important new insights into preventive dietary

polysaccharides slow absorption by inhibiting diffusion or

strategies. Despite the limitations of this in vitro

convection? Eur J Clin Nutr 1988;42:307-12.

study, there seemed to be various mechanisms

9. Capasso F, Cerri R, Morrica P, et al. Chemical composition

possibly involved by aqueous and ethanolic extracts

and anti-inflammatory activity of an alcoholic extract of

of T. polium due to their anti-diabetic properties.

Teucrium polium L. Boll Soc Ital Biol Sper 1983;59:1639-43.

Further studies are also needed to check the role of

10. Kasabri V, Afifi FU, Hamdan I. In vitro and in vivo acute

viscosity of aqueous and ethanolic extracts of T.

anti -hyperglycemic effects of five selected indigenous plants

polium on glucose movement.

from Jordan used in traditional medicine. J Ethnopharmacol
2011;133:888-96.
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