SPIRULINA 

For Slimming

In today’s world, to remain slim is the way of life and obesity is considered as disease. In fact, obesity is the most common nutritional disorder in affluent society. Obesity is associated with several factors such as age, socio-economic, heredity, endocrine factor, energy intake, and energy expenditure and drugs.

There is not slimming food or slimming tablets that cures an overweight problem. Weight reduction can be achieved only by reducing energy intake or increasing output or by a combination of the two. The body’s first reaction to a diet regime is to draw on the energy that is immediately available to any emergency. This is not fat, the body has no means to make immediate use of its fat. The body’s immediately available form of energy is a substance called glycogen. Glycogen is a form of glucose (a carbohydrate) stored in solution with water in the muscles and in the body’s most metabolically active vital organ, the liver.

Spirulina is the only plant food that contains glycogen. Glycogen is not ordinarily available through our diet. Our muscles store glycogen and use it as a principal source of both immediate and long-term energy. The unique thing about Spirulina is that it shortcuts the metabolic process of synthesizing glycogen from our food and supplies  directly  preformed glycogen, thus sparing the body’s own glycogen reserves.

It is interesting to know that the essential fatty acid (EFA) content of body fat is inversely proportional to body weight i.e. the higher the level of EFA in the body, the lower the body weight and vice versa. Studies at the University of Wales in Cardiff indicate that gamma linolenic acid (GLA, an essential fatty acid) has an stimulating effect on brown fat tissues (brown fat tissue acts as a mini furnace, burning off excess calories rather than storing them as fat). There is no better source of GLA that Spirulina except mother’s milk.

Studies carried out on human volunteers has shown that Spirulina plays a very impressive role in weight control, in lowering blood cholesterol levels and in improving lipid 

profile of an individuals. Following are the results of the study on feeding Spirulina over a period of 3 months1.
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* Group A – 2g Spirulina daily, B – 4 g Spirulina daily, C - Control

Spirulina contains Phenylalanine, an amino acid that is a natural appetite suppressant. Taking 6-8 tablets on an empty stomach a ½ to 1 hour before meals, is the most effective and beneficial method for weight loss. This makes one less hungry without any feeling of fatigue or tiredness. What not Spirulina provides 2 capsules of 500 mg each are sufficient to provide nutritive value equivalent to 1 kg of green vegetables. Regular exercise with daily consumption of Spirulina is the best method for keeping slim and feeling healthy.

Effective use of Spirulina for obese individuals has been done in Germany in 1986. All volunteers observed reduction in body weight and also there were significant drop in serum cholesterol levels and increased in haemoglobin level. Researchers have concluded that faster weight reduction could have been possible due to eating Spirulina 2.
1. Effect of Supplementation of Spirulina on Hypercholesterolemic Patients., Amudha Ramamoorthy and S. Premakumary, J. Food Sci. Technol., 1996, Vol.33, No. 2, 124-128.

2. Clinical and Biochemical Evaluation of the Algae Spirulina with regards to its Application in the Treatment of Obesity., Becker E. W., Inst. Chem. Pfanzenphysiologic. Nutr. Rep. Int. 1986 Vol. 33, No. 4, 565-574
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SPIRULINA 

          For Prevention of Anemia

Anemia may be defined as a state in which the level of hemoglobin in the blood is below that which is expected, taking into account both age and sex. The vast majority anemia is due to the failure of hemoglobin synthesis as a result of iron deficiency. Iron deficiency is by far the commonest cause of anemia in most parts of the world and is more in India.

Iron is essential for the synthesis of the haemfraction of hemoglobin. The amount of iron actually available to the body, the bio-availability, is critical in evaluating the effectiveness of iron sources. Iron in food is absorbed from the upper small intestine, mainly in the ferrous form. Much of the iron in food in un-absorbable because it is irreversibly bound to other substances such as phytates & phosphates. Also, iron takes the ferric form in which it cannot be absorbed.

Rich sources of iron are cereals, millets, pulses, green leafy vegetables but absorption of iron from these sources is very low. Further, iron supplements, which are available in the market, have about 15-20% absorption in our intestine.

Although diet rich in iron may be able to meet our daily iron requirement and prevent iron deficiency, but is may not be effective in correcting iron deficiency anemia. Medicinal iron in the form of iron salts and other haematinics have to be provided to correct anemia but unfortunately such sources are not well absorbed by our body.

Iron in Spirulina is present as complex with phycocyanin (bio-chelated forms) and thus making it highly bio-available. Spirulina is richest source of iron, 20 times higher than common iron rich foods. Spirulina fed rats absorbed iron more than or equal to rats fed iron from an iron supplement and concluded that Spirulina is a fairly concentrated source of available iron 1.

In Japan, scientists have studied effect of Spirulina on eight young women who had been limiting their meals to stay thin. These women were showing hypo chromic anemia- lower than normal blood hemoglobin content. They took four grams of Spirulina after each meal. After 30 days blood hemoglobin content increased 21% from 10.9 to 13.2, a satisfactory level, no longer considered anemia 2.

1. Availability of iron to rats from Spirulina, a blue green algae., P. Johnson and E. Shubert., Nutrition Research., 1986, Vol. 6, 85-94.

2. Clinical experiences of administration of Spirulina to patients with hypo-chromic anemia., T. Takeuchi, et.al., Tokyo Medical and Dental Univ. Japan., 1978. 
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SPIRULINA 
Vitamin A Deficiency and Cancer Prophylaxis

Vitamin A deficiency is one of the most serious nutritional deficiency diseases in the world today. It is widespread in Southeast Asia, the Middle East Africa and Central and South America, Particularly in children and is associated with general malnutrition.

Vitamin A has a number of important functions in the body. It plays an essential role in the function of retina. It is necessary for growth and differentiation of epithelial tissue and is required for the growth of bone, reproduction and embryonic development. Vitamin A appears to enhance the function of immune system, to reduce the consequences of some infectious diseases and to protect against the development of certain malignancies 1.

Vitamin A and Cancer

There has been considerable interest in the apparent ability of retinol and related compounds to interfere with carcinogenesis as Vitamin A has the ability to control call differentiation and proliferation of epithelia. Deficiency of vitamin A appears to enhance susceptibility to carcinogenesis even in man: the basal cells of various epithelia under go marked hyperplasia and reduced cellular differentiation. The administration of retinol or other retinoids to animals reverses these changes in the epithelium of respiratory tract, mammary gland, urinary bladder and skin 1.

(-Carotene: Potent source of Vitamin A

Although numerous epidemiological studies have demonstrated an inverse relationship between the intake of dietary vitamin A and cancer morbidity and mortality (especially lung cancer), the correlation with the intake of retinol itself has been inconsistent 1.

As a result, attention is now being focused on biological effects of (-Carotene which is also called as a pro-vitamin A. (-Carotene is a remarkably potent source of Vitamin A. Structurally, it is made up of two molecules of vitamin A. Our body stores (-Carotene molecules in fatty tissues and breaking down in to vitamin A as and when needed. Intake of (-Carotene is absolutely safe even in megadoses unlike vitamin A, which when consumed in excess results in toxic syndrome.

(-Carotene acts as a unique antioxidant, such that it can interfere with the mutagenic effects of certain carcinogens or of ionizing radiation, it can also promote the cytotoxic actions of activated polymorphonuclear 

leukocytes. It is a natural protector of body fat and lipid 

membranes, which regulate cell metabolism and therefore stops them from free radical oxidizing. (-Carotene is a free radical trap, which can quench the destructive action of single oxygen atoms 1,2.

(-Carotene in Spirulina
Spirulina is the richest food in (-Carotene, with more than 20 times higher concentration than carrots in weight-to-weight equivalent basis. 10 g of Spirulina provide a remarkable 18000 (g of (-Carotene and is 583 % of the Indian RDA of (-Carotene activity. Consumption of just 2 capsules (500 mg) of Spirulina exceeds Indian RDA for a people with moderate work activities.

Bio-availability of (-Carotene of Spirulina was studied in preschool children and found comparable to other plant sources of (-Carotene like leafy vegetables & carrots. Study showed that Spirulina is a good source of Vitamin A as there was a significant increase in serum retinol level 3. In another study at Madras, 5000 preschool children with ‘Bitot’s Spot’, vitamin A deficiency, consumed 1 g Spirulina a day for 150 days. It was observed that symptoms of vitamin A deficiency  “Bitot’s Spot”, decreased from 80% to 10% 4.

Comparison of (-Carotene of Spirulina and some common Vegetables and fruits

	Food stuff
	(-Carotene

(g per 100 g of edible portion

	Spirulina
Agathi

Ambat Chuka

Coriander leaves

Curry leaves

Drum stick leaves

Fenugreek leaves

Spinach

Carrot

Sweet potato

Pumpkin

Mango ripe

Papaya ripe

Tomato ripe
	180000

  15440

    2800

   4800

   7110

 19690

   9100

   2740

  6460

  1810

  1160

  1990

   880

   590


Spirulina and cancer research

In first study carried out in India on chemoprevention of oral cancer with Spirulina showed very encouraging results. Spirulina did not increase serum concentrations of retinal or (-Carotene, nor was it associated with toxicity 5.

Response of lesions after 12 months of supplementation *

	Response
	Placebo
	Spirulina 

	
	Homog-enous (n=27)
	Nonhom-

ogenous (n=16)
	Homog-enous (n=27
	Nonhom-

ogenous (n=16)

	Complete

Partial

Nil

Malignant transformation
	3 (12%)

0

23 (88%)

0
	0

0

14 (83%)

2 (12.5%)

 
	16 (57%)

4 (14%)

8 (29%)

0
	4 (25%)

1 (6%)

10 (63%)

1 (6%)


*: Responses were tested for significant differences in outcome after 12 months of supplementation homogeneous lesion: p < 0.0001, nonhomogenous lesion: p=0.051,   n is number of patients.

Spirulina with remarkably high concentration of (-Carotene and many other high quality nutrients like high biological value protein, vitamins in natural forms, minerals in organic forms and essential fatty acids, especially gamma lenolenic acid, plays very important role in preventing Vitamin A deficiency and cancer prophylaxis. 

1. Pharmacological Basis of Therapeutics, Ed. Goodman & Gilman, 8th Edition, Vol. II, 1991, MaxWell MacMillan Inter. Edition, pp. 1553

2. Beta-Carotene Nature’s Own Protection against Radiation.  J. Nutr. Microbiology, Ed. Anna Ray, Vol. 1 No. 14, 1985

3. Bioavailability of Spirulina carotenes in preschool children, V. Annapurna, et. al.  1991, J. Clin. Biochem Nutrition, Vol. 10, 145 – 151.

4. Large scale nutritional supplementation with Spirulina alga. C. V. Sheshadri, 1993. All India Coordinated Project on Spirulina, Shri Amm Murugappa Chettiar Research Center (MCRC) Madras India.

5. Evaluation of chemoprevention of oral cancer with Spirulina. Babu, M. et al. 1995, Nutrition and Cancer, Vol. 24, No. 2, 197 – 20
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Spirulina is 100 % natural food supplement and is safe for any age group and is non-habit forming








