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Summary

Ligmed-A is prepared from sugarcane and is commercially available in as
an antidiarrheal drug. This compound, which is composed of about 90%
lignin, an insoluble polyphenolic constituent of plants and a component of
dietary fiber, has been manufactured in Cuba since the 1990s. It shows a
similar eficacy to other drugs used to treat diarrhea and is effective 2 or 4
days after administration. We investigated the antioxidant activity of an
aqueous solution of Ligmed-A by studying its protective effect on the
hemolysis induced by an initiator of radicals such as 2, 2’-Azobis(2-
amidinopropane) dihydrochloride (AAPH ). The antioxidant capacity was
expressed as the IC50 (concentration inducing 50% of inhibition of
hemolysis induced by AAPH). Ligmed-A was very active as antioxidant
with a 1C50 of 106,63 ug/ml. This property of Ligmed-A increase its

benefits on animal health.
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Introduction

Lignin is a natural phenolic polymer. It is one of the most abundant natural polymers,
composing up to one-third of the material found in plant cell walls. Lignin serves to
affect water transport, protect trees against chemical and biological attack, and provide
structural integrity. Lignins are derived from abundant and renewable resources such
as trees, plants, and agricultural crops. They are present in a large variety of foods, and
are particularly abundant in cereal brands. These compounds are non-toxic and
extremely versatile in performance, qualities that have made them increasingly
important in many industrial applications and lignin uses have expanded into hundreds
of applications (1-3).

Ligmed-A is prepared from sugarcane and is commercially available in as an
antidiarrheal drug. This compound, which is composed of about 90% lignin, an
insoluble polyphenolic constituent of plants and a component of dietary fiber, has been
manufactured in Cuba since the 1990s. It shows a similar eficacy to other drugs used to
treat diarrhea and is effective 2 or 4 days after administration (4). This product has
been demonstrated to not affect intestinal enzyme activity and intestinal morphometry

(5).

Interest in the physiological role of bioactive compounds present in plants has
increased dramatically over the last decade. Of particular interest in relation to human
health are lignins and lignans that are widely distributed within the plant kingdom (6).

Lignins have been demonstrated as antioxidants, acting as free radical scavengers.
Interest in the physiological role of bioactive compounds present in plants has
increased dramatically over the last decade and it is of particular interest in relation to
human health. In addition to traditional application strategies, antioxidant is a potential
application of lignin. Lignin is a free radical scavenger, and stabilizes the reactions
induced by oxygen and its radical species (7,8).
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Material and methods

Chemicals: The following reagents were obtained from Sigma Chemical Co. (St Louis,
MO): sodium chloride, sodium phosphate dibasic, chlorpromazine, 2, 2’-Azobis(2-
amidinopropane) dihydrochloride (AAPH).

Antioxidant effect: Blood samples were obtained from healthy donors by venipuncture
(Blood Bank, Hospital Clinic, Barcelona, Spain). Citrated blood was centrifuged at
1000 g for 10 min and washed three times with phosphate-buffered saline (PBS).
Supernatant and buffy coat were carefully removed by aspiration after each wash.
Washed erythrocytes were finally suspended in buffered saline.

We determined the hemolysis of erythrocytes mediated by AAPH (a peroxyl radical
initiator) using a modification of a method described elsewhere (9). 25 ul aliquots of
erythrocyte suspension were incubated in the presence of 100 mM AAPH to induce
hemolysis at 37°C for 2.5 hours. Different concentrations of Ligmed-A ranging from
20 to 250 pg/ml were added to assay antihemolytic effect. The 1Csy (inhibitory
concentration 50) of the hemolysis induced by AAPH was determined. Hemolysis was
monitored by spectrophotometry at 540 nm.

Results and Discussion

In this study, we tested the efficacy of an aqueous solution of Ligmed-A as an inhibitor
of AAPH-induced erythrocyte hemolysis. AAPH, a water-soluble free radical
generator, was used to stimulate the in vivo conditions of oxidative stress and peroxyl
radicals were generated by thermal decomposition of an azo compound in oxygen. The
advantages of this method are that the AAPH decomposes thermally to generate
radicals without biotransformation or enzymes and the rate of radical generation is
easily controlled by adjusting the concentration of initiator.

The antioxidant effect of Ligmed-A on the hemolysis induced by AAPH is shown in
figure 1, which represents the percentage of hemolysis inhibition at several
concentrations. The inhibitory effect is concentration dependant for all the lignins
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studied, being the greatest inhibitory effect at the highest concentration studied. The
I1Cs0 was 106.63 pug/ml.
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Figure 1. Inhibition of AAPH induced hemolysis by different concentrations of
Ligmed-A. Mean values + SEM of at least 4 independent experiments

Due to the molecular complexity of lignin, it has been difficult to assign these
biological activities to specific structural components, compared to the activities of
chemically defined tannins and flavonoids (10,11).
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As a major component in dietary fiber, lignin can inhibit the activity of enzymes
related to the generation of superoxide anion radicals and obstruct the growth and
viability of cancer cells (12). In a recent paper it has been demonstrated that, in
general, the lignins prepared at elevated temperature, longer reaction time, increased
catalyst, and diluted ethanol showed high antioxidant activity (13).

Further studies are necessary to be conducted to understand the relationship between
chemical structure of the lignins present in Ligmed-A and its antioxidant activities.

References

1. Bajpai P. Biological bleaching of chemical pulps. Crit Rev Biotechnol 2004; 24:1-
58.

2. Boudet AM, Kajita S, Grima-Pettenati J, Goffner D. Lignins and lignocellulosics: a
better control of synthesis for new improved uses. Trends Plant Sci 2003; 8:576-
581.

3. Reddy N, Yang Y. Biofibers from agricultural byproducts for industrial
applications. Trends Biotechnol 2005;23:22-27.

4. Cruz R, Dopico D, Figueredo J et al. Uso de la Lignina de bagazo con fines
medicinales Rev Med Exp 1997;14:67-71.

5. Mitjans M, Garcia L, Marrero E, Vinardell MP. Study of Ligmed-A, an
antidiarrheal drug based on lignin on rat small intestine enzyme activity and
morphometry. J Vet Pharmacol Therap 2001; 24: 349-351.

6. Mitjans M, Vinardell MP. Biological activity and health benefits of lignans and
lignins. Trends in Comp. Biochem Physiol Trends 2005;11:55-62.

7. Dizhbite T, Telysheva G, Jurkjane V, Viesturs U. Characterization of the radical
scavenging activity of lignins-natural antioxidants. Bioresource Technol 2004; 95:
309-317.

8. Sakagami H, Kohno S, Takeda M, et al. O,- scavenging activity of lignins, tannins
and PSK. Anticancer Res 1992;12:1995-2000.

9. Miki M, Tamai H, Mino, M., Yamamoto Y, Niki E. Free-radical chain oxidation of
rat red blood cells by molecular oxygen and its inhibition by alpha-tocopherol.
Arch Biochem Biophys 1987; 258:373-380.

518



Pharmacologyonline 3: 514-519 (2006) Garcia et al.

10.

11.

12.

13.

Okuda T, Yoshida T, Hatano T. Chemistry and biological activities of tannins in
medicinal plants. In: Werner, H, Fainsworth, NR (Eds.), Econ. Med. Plant. Res.,
vol. 5. Academic Press, New York, 1991:129-165.

Sakagami H, Hashimoto K, Suzuki F, et al. Molecular requirements of lignin—
carbohydrate complexes for expression of unique biological activities.
Phytochemistry 2995;66 :2108-2120.

Lu FJ, Chu LH, Gau R J. Free radical-scavenging properties of lignin. Nutr Cancer
1998;30:31-38.

Pan X, Kadla JF, Ehara K, Gilkes N, Saddler JN. Organosolv Ethanol Lignin from
Hybrid Poplar as a Radical Scavenger: Relationship between Lignin Structure,
Extraction Conditions, and Antioxidant Activity. J Agric Food Chem
2006;54:5806-5813

519



