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INTRODUCTIONPRIVATE 


"Life is not just the opposite of death 



Nor is health just the absence of disease"

Faced with the mounting adverse reactions to synthesised chemical medications, efforts are currently being made to look for the products of natural origin. Foremost among these are medicinal plants and essences.


These aromatic substances of natural origin are used medicinally in Ayurveda and have diverse biodynamic actions. Ayurvedic formulations are known to play pivotal roles in the management of several diseases.


The world is looking towards India for new drugs to manage various challenging diseases such as AIDS, Alzheimers, arthritis, diabetes, liver disorders etc. In this regard herbal formulations used in Ayurveda the oldest system of medicine, owns maximum responsibility.


Ayurvedic treatment is geared to restore the rhythms by correcting any imbalance. It need not necessarily have a pharmacodynamic action. The holistic approach is an outstanding feature in Ayurveda. The ingredients in a formulation are such that they go to the root of the problem. No single principle has the activity of the whole formulation. Some components potentiate a desired therapeutic action, while others reinforce the same and yet others interact to neutralise and counteract any possible side effects that might arise.

INTRODUCTION TO THE HERBAL SYSTEM OF MEDICINE

Herbalism is the use of plants and minerals and medicines for various diseases. Its traditions are as old as making itself. Some feel that  herbal medicine is just one of the variety of alternate therapies. It is far from that since it is used by 80% of the world's population for their health care needs.


India is blessed by nature with a variety of herbal and medicinal plants and shrubs. 80% of medicinal plants available in the world are grown in India. They grow in abundance in the climatic regions from the frozen Himalayas in the North to the tropical forests in the South, this rich bounty is being used from time immemorial in curing diseases and promoting a great repository of this knowledge, called Unani and Ayurvedic herbal systems of Medicine. Today, these systems are followed and accepted all over the world.


Despite the dramatic advances of conventional medicine or biomedicine (as it is also known), it is clear that the herbal medicine has much to offer. Today, herbal remedies are coming back into prominence because the efficacy of conventional medicines such as antibiotics and cortisones, which once had near universal effectiveness against serious infections, later showed some serious fatal side-effects.


Herbal medicine often complements conventional treatments, providing safe, well-tolerated remedies for chronic illness. It experiences a dramatic renaissance in western countries partly because no effective conventional treatment exists for chronic illness such as asthma, arthritis, irritable bowel syndrome and some of the sexual dysfunctions. In addition concern over the side effects of conventional medicine is encouraging people to look for more gentle and effective forms of treatment.


Plants take up substance from the earth and convert them into the vitamins, minerals, carbohydrates, proteins and fats that our bodies use for nourishment and health. By using the whole plant, we are taking all the vital ingredients it carries. The herbal system of medicine, therefore believes in the harmonious view that" The whole plant is worth more than the sum of the plant parts". When the whole plant is used rather than extracted constituents, the different parts interact producing a greater therapeutic effect than the equivalent dosage of isolated active constituents that are generally preferred in conventional medicine where often a drug is over refined and may lose some of the other components that complement or prevent side effects.


Unlike much conventional medical practice, which focus on eradicating the "Bug" causing abnormal conditions herbal medicine has a more balanced approach, by diagnosing the weakness that give rise to ill health, and medicines to improve the patient's whole health.


`Ambrex' is a new herboamber drug which is a cocktail of four indigenous herbs Ashwagandha, Shalamishri, Roomimastagi and Madankamappu with Pon amber.


The composition of the formulation in a 250 mg capsule Ambrex (Joy n Joy) is as follows :


Ashwagandha (Withania somnifera)

=
100 mg


Shalamishri (Orchis mascula)


=
25 mg


Madanakamappu (Cycas circirnalis)

=
62.5 mg


Roomimastagi (Shorea robusta)

              =           25 mg


Amber, a resin from pinus succinifera
             =
37.5 mg.


These are processed and formulated according to the principles of Ayurveda which are aimed at enhancing efficacy and avoiding toxicity. 

AMBER

Amber is the ancient resin of trees. The resin has gone through a number of changes over millions of years. The result of this metamorphosis is an exceptional gem with extraordinary properties. It is exploited and used by both craftsmen and scientists (Farrington, 1923).


The deposition of amber in this earth is probably only from the carboniferous period onwards that is the land based plant species evolved capable of producing resin which subsequently turned into amber. From that period onwards various tree species have produced different deposits of amber (Grimaldi, 1996).

In the world, there are two current major deposits of amber they are

1.
Dominican Republic Amber


2.
Baltic Amber

Baltic Amber

It is from two separate tree types, which produces the original resin. The Baltic source tree has been named pinatas succinifer. In appearance it would have probably resembled a pine (or) spruce tree. And the forests in which it grew were subtropical in nature. Here are some examples of the ancient trees, which can produce the resin Amber (Kirkby, 1979).

1.
Acerecea (Maples)


5.
Fiancee (Beeches, Oaks)

2.
Lauracea (Laurels)

6.
Cacadacea (Ferns & Palms)

3.
Salicacea (Willows)

7.
Coniferae (Cypresses, Cedras, pine, Thujas)

4.
Santalacea (sandalwoods)
8.
Juniperinea (Junipers)


Most Baltic amber possess succinic acid. There is a problem when attributing Baltic fossil resins are from the species of pine tree. Because the analysis of resin from the pine tree sources shows that there is no succinic acid in their resin (Kosmowska et al., 1995).


But two recent pine tree resins have been found which do possess succinic acid in their resin.


1.
Keteleeria


2.
Pseudolari


The presence of succinic acid in Pseudolarix pinecones in a fossil resin discovered on the Axel Heiburg Island, Canada, proves that this pseudolarix tree was capable of producing the resin, which could transform over millions of years into amber. So this tree is therefore the beginning to look more likely as the true source of the Baltic amber.

Dominican Republic Amber

This type of major amber deposit from the resin tree Hymenaea proterna had its origin in Africa. Close relatives of this tree species still exist within the subcontinent of Africa and on some of the West Indian islands.


Many of the major amber deposits that exist in this world have had their tree source identified. Some examples are given below (Mierzwinsk, 1992).


Country



Species Family

Alaska 



Agathis undetermined plant family


Baltic



Pinites succinifear

Burma 



Nummulites biaritzensis

Canada (cedar lake)

Agathis undetermined plant family


Dominican Republic

Hymenaea protera

Germany (Bitter Field)

Cupressospermum. Saxonicum

Types of Amber

One method of classifying amber is by colour and degree of transparency. Colours of amber include yellow, Orange, red, white, brown, green, blue and black (Dark Shades of other Colour).


The degree of transparency varies in amber from clear to cloudy. Clear amber is transparent and usually ranges from pale yellow to dark reddish yellow. Cloudy amber can be semi-transparent to opaque, a variety of - colour and separated into forms such as fatty, bone (or) Osseous (or) foamy (or) frothy.


1.
Fatty amber has tiny bubbles, suspended dust particles and is usually a translucent, yellowish colour.


2.
Green amber has tiny bubble inclusion and suspended particles but it does not have the yellowish appearance of fat. The green colour probably result from decaying organic matter in the environment.


3.
Bone (or) Osseous amber is whitish yellow (or) brown in colour, opaque and look similar to bone. Black decayed organic debris is commonly found in this type of amber.


4.
Foamy (or) Frothy amber is very soft and therefore incapable of taking polish. It is opaque and usually contains pyrite - in filling cracks.


Other descriptive names of amber exist reflecting not only by colour and degree of transparency but also chemical composition, the degree of weathering, places of discovery. "Soily" amber is described as brown (or) green, and full of gas bubbles and debris is due to the decaying of organic matter.


Another mode of classifying amber, a physical classification, is based on the procurement, of amber from land or sea. Sea stone and scoop stone refers to amber found in or near the sea. Scoop stone is the amber gathered from seaweed. Some amber procured on land is termed pit amber. Pit amber is mined from rock strata called "blue earth" and this is the source of most Baltic amber.


Another physical classification system is the natural form in which amber is found. There are both external and internal tree trunk amber forms. External amber forms are the result of resin extruded by the trunk. This creates various shapes and sizes that can preserve trunk. Internal amber forms are the result of resin infilling fissures and extended wounds within the tree trunk. The lumps can originate during the healing of wounds, such as broken branches, and the flat plates could be filling cracks of resin pockets between annual growth rings.


Finally amber can be classified based on chemical composition, usually as one of two fossil resins succinite or retinite. Baltic amber or succinite was once thought to be the only "true" amber and is most suitable for jewellery. Other fossils include gedanite, krantzite, beckertie, stantienite, glessite, schraufite and delatynite. Krantzite and gedanite both have lower hardness and other differing properties from Baltic amber or succinite (Poinar, 1992).

Purpose of the Resin

Although there are contrasting views as to why resin is produced, it is a plant's protection mechanism. The resin may be produced to protect the tree from disease and injury caused by insects and fungi. Resin may be exuded to heal a wound such as a broken branch, and resins possess odours or tastes that both attract and repel insects (Langenheim, 1969, p.1167). In mature trees, resin may simply exude from vertical fissures in the bark due to tension produced by rapid growth (Langenheim, 1969, p.1166). Resin may also be produced as a plant's method of disposing of excess acetate.


The reasons for the exudation of the resin from various species of trees are not fully understood. Research suggests one of five reasons.


1.
Defense mechanism against fungal or insect attack


2.
A bi-product of some form of growth process


3.
A form of desiccation control via the resin covering of leaves and bark


4.
An aid to reproduction and attraction of insect pollinators


5.
A reaction to storm or weather damage.


Of these 5 processes the world's major amber deposits are most likely to be a product of insect or fungal assault. Amber therefore could be reaction to attack from external forces. For example, an insect bores a hole into a branch or twig and a stream of resin is exuded to prevent further intrusion and to repair and reinforce the damage done. Seasonal growth may also induce a flux of resin into the plant at certain times of the year. The result of various research centered mostly on the presence of stellate hairs. Stellate hairs are product of the oak trees and are produced predominantly during the spring and early summer. Each of these resins formed by the tree had a unique chemical constituency and was not uniform in nature


The resin was formed in resin canals or ducts within the wood itself. It is not part of the tree's sap, which is a watery substance containing complex sugars, specialist cells which form the resin are distributed throughout the body of the tree itself.


Amber is not a mineral, because it has an organic origin and amorphous structure (no orderly internal arrangement of atoms) (Azar, D).

Composition

Composition can vary greatly depending on the botanical sources, though all have terpenes or compounds that are linked as the resin matures. It is thought that Baltic amber, or succinate, contains 3 - 8% succinic acid (succus is latin for juice): succinic acid is believed to form from microorganism - induced fermentation of the cellulose contained in the resin. One composition of amber variety is: oxygenated hydrocarbon (carbon 67-87%, hydrogen 8.5-11%, oxygen 15% sulfur 0.46%) Although this composition is believed to be the hardened tree resin from the genus Pinus (Langenheim, 1969).

Colour: Varying shades of yellow, orange, red, white, brown, green, blue, "black" (deep shades of other colors). Rainbow colors within the amber are caused by the light interference of air bubbles or strain created during an insect's death struggle. Some believe the color is related to the type of tree source. Recent pine trees produce golden yellows, white, ivory-colors, and occasionally a blue resin.


Amber color preferences vary from country to country. The transparent reds and greens are thought to be the most desirable colors in some countries, followed by the transparent yellows. Natural amber, regardless of color, may darken to a mellow brown after long exposure to air pressed amber may turn white as it ages.

Transparency : Increases gradually from perfectly clear to wholly opaque, with turbidity due to the presence of numerous air bubbles and inclusion.

Hardness : Burmese amber, or amber from Myanmar, is the hardest at 3 on the hardness scale; Baltic amber is usually in the range of 2-2.5; Dominican amber is the softest at geologically younger amber tends to be softer than amber that has been buried for a long time.

Tenacity & Fracture : Amber is remarkably tougher than most gemstones of a similar hardness. Baltic amber tends to be tougher than retinite amber, Dominican amber tends to be more brittle and break more easily than other ambers.

Specific Gravity : 1.05 - 1.2 (is buoyant, staying afloat in water saturated with salt or sea water). The clearest or transparent ambers are denser, where as amber varieties containing numerous air bubbles and are less dense.

Fluorescence : The common fluorescent colors of amber are blue or yellow, and less frequently a green, orange, or white. In general, resins with higher sulfur content fluoresce more than those containing less sulfur (Poinar).


Amber is breakable, does not react with cold acids, but react quickly with spirit under warm atmosphere. It enters the reaction with soluble in boiling water, catches fire in air, and matches while warming with air.


The inclusion within the amber, in addition to air bubbles and succinic acid, create turbidity to the appearance of Amber. There are black inclusions, which are carbonized botanical parts, such as wood, cones, and bark (Amber, 2000). There are thousands of insects and crustaceans found within amber. The most common insect found is the fly, which accounts for almost 54% of the insect trapped in amber. Not only insects but animals also are generally found. In rare cases in amber fossils were found. The presence of reptiles, feathers, hair and even actual bones. Trapped water has also been found within amber and it eventually creates circular shapes inside the sample.


Amber has preserved ancient life to such infinite details that it even captures fragments of DNA of the organisms entrapped in it. Even a wide variety of creatures have been found in Dominican amber, for example, that scientists are able to reconstruct the ancient ecosystem with amazing intricacy. Every thing in this reconstruction derives from direct evidence provided by the amber fossils or is inferred on the basis of plant-feeding forms of insects, such as wasp. Cultures stretching from Central America to far east, from the mediterranean to Scandinavia have used it both as a powerful medicine and as a medium for exquisite jewellery and works of fine art (Gorman, 1982).


The oldset ants, moths, stingless bees, caterpillars, termites, mushrooms and pollen grains, some of them dating back ten millions of years, have been found in amber. And unlike ordinary fossils, which are relatively crude rock molds of prehistoric life forms, these specimens are often perfectly preserved with the most delicate features intact.


Plants and animals sealed in amber are potential source of prehistoric DNA. Scientists have extracted genetic materials from among other things, a 17 million years old magnolia leaf, a 30 million years old termite and 120 million years old weevil.


Egyptians may have used Amber in the mummification process, possibly because it is a powerful desiccant or drying agent. It was also valued as medicine. According to "pliny" the elder romance peasant used it to cure diseases of the neck and head.

The healing power of amber

Throughout history, though people have believed that amber has actual healing characteristics, contemporary medicine distance itself from these traditional notions; only some antirheumatic ointments are still supplemented with amber. When heated, amber will emit a gentle gesin scent. These sensation made people feel better and believe in the healing power of amber. It was also used to massage sore muscles, and in powdered form, it was mixed with honey, oil and alcohol into ointments, good for almost every illness. Every European pharmacy store in the 9th century offered mystical amber mixtures. Now of course, sophisticated pharmaceutical products replace them. But many people still  

believe that an amber bracelet will ease rheumatic pain and amber coral bead supposedly help in cases of thyroid illnesses (Grimaldi, 1988).

Succinic Acid

A preparation based on succinic acid (amber is known to mineralogists as succinic from the Latin succinium which means amber); a substance responsible for the human energy metabolism was produced for survival of people. The succinic acid which is produced in the cells of man, animals and plants ensure the production of energy. The sick and wounded, who were given amber preparation along with regular medical treatment, recouped faster. As a result they required less medical care.


If any human being does not receive proper nutrition, he has a weakened body and he is susceptible to disease. Ordinary food does not contain much succinic acid. Depending on the weakness and food conditions the amber preparation is supplemented to regain energy because it is capable of restoring the energy balance at the cellular levels. Particularly in Tomsk-the amber preparations are included in the drivers first aid kits not only it gives them energy when on a long voyages, but it also is capable of rapidly helping one to overcome drunkenness and do away with hang over syndrome. This is due to the ability of succinic acid to speed up the burning up by the body of alcohol and its toxic products.


Russian scientists have discovered the effect of succinic acid as an excellent substitute for the substance, which produced energy in the human body. The regular intake of amber preparation increases blood circulation; more nutrients and fresh oxygen are supplied to the whole system, resulting in more vigor, vitality and better health. For centuries and centuries amber was used for its excellent rejuvenating properties. Due to this, in olden days, the amber based medicine has been used for preventing premature aging and believed that this works effectively in increasing the longevity. The medicine is used by the sick to recover health and to increase their resistance to diseases. The medicine plays a big role in increasing stamina and endurance of athletes and gives tremendous boost to the their performance by increasing the energy in the human body. This is due to the presence of succinic acid in amber (Burnham, 1980).


Amber creates heat, increases energy and activates sexual desire. Gives glow to the body and energy and was used in olden times to cure eczema. It was shown to be good for heart and brain. Fits, nerve disorders, fever result in weakness and Amber removes them. It was shown to be good for old people. It is good for paralysis, headache, mental disorders, ear ache and muscular pain.

ASHWAGANDHA

Withania Sominifera, called as winter Cherry in English, Habdul kaknaje in Arab and Amukkuran Kizhangu in Tamil. It is also known as Indian Ginseng. The shrub is commonly found in western india. The leaves, stems, seeds and roots of this plant are used as medicine. It contains a bitter alkaloid "Somniferin". It also contains reducing sugar, phytosterol, and ipuranol, mixture of saturated and unsaturated acids. Ashwagandha roots have been used since time immemorial as a reliable restorative and health giver. The various active principles in aswagnadha show, neuroprotective, anxiolytic - antidepressent (putative antistress) and adaptogenic activity (Singh et al., 2001; Russo, 2001; Davis et al., 2001).


Aswagandha has antiinflammatory, antitumor, antistress, antioxidant, immunomodulatory, hemopoietic  and rejuvenating properties. The mechanism of action for these are not fully understood. Toxicity studies reveal Aswagandha to be a safe compound (Mishra et al., 2000).


Aswagandha (Withania Somnifera, Indian Gunseng) has a sweet root and is a cheap and easy to find herb. It has atleast 26 bioactive alkaloids and steroidal lactones called withanolides. The most active withanolide is withafirin A. Studies reveal that aswagandha is nontoxic and exhibits the following properties.


1.
Adaptogen


2.
Anti-inflammatory


3.
Aphrodisiac


4.
Nervine


5.
Respiratory


6.
Sedative


7.
Antidiabetic


8.
Cardioprotector


9.
Anticoagulant


10.
Enhances memory


11.
Rejuvenative


12.
Antitumor


13.
Antistress


14.
Immunomodulatory


15.
Hemopoietic

and also exerts a positive influence on the endocrine, cardiopulmonary and central nervous systems (Thiagarajan, 1974).

MADHANAKAMAPPU

Powdered root is considered to be an invigourating and nutritive tonic for healthy men and for children emaciated by famine or disease. Ayurveda believes that the root can improve sperm count of men who have low sperm count. Its products are also used as health tonic to overcome all kinds  of weakness (Thiagarajan, 1974).


It is a flower, both male and female exist. It is a narcotic, stimulant and aphrodisiac. It has been reported that β.N-methylamine (LBMAA) L.alanine present in cycas circinalis is being implicated in the pathogenesis of human neurological disorders, lathyrism and amylotropic lateral sclerosis. But later studies revealed that the toxicity of LBMAA was observed only at very high concentration of the toxin.


Even in places where cycad flour is a dietary staple and eaten regularly it seems unlikely that these low levels could cause the delayed and widespread neurofibrillary degeneration of nerve cells observed in amyotrophic lateral sclerosis and parkinsonism.


Cycas Circinalis - The cone of a male variety. It is also called as Rinbadam in Malayalam and Madhanakameswara in Sanskrit. Madhanakamappu is generally found in Malabar coast and dry hills in India. The scales of dried Madhanakamappu contain much aluminious and mucilaginous matter soluble in water. Male bracts are used as stimulant (Duncan et al., 1990, Spencer).

ROOMIMASTAGI

Roomimatagi Shorea Robusta (Resin of tree pistaci lentiscus), also called as Qanquahar, Raal-moaabban in Persia, Poonaikan Gungilium in Tamil. It is generally found in forests of western Ghats, Godhavari, Sindh and foothills of Himalayas.. It is used as stimulant, diuretic and as an astringent. In olden days these resins were administered for seminal weakness, impotence, for constipation and sluggish liver (Thiagarajan, 1974). Pistacia lentiscus mastiac gum shows an effective bactericidal as well as antifungal activity. This Roomimastagi also posses mild antisecretory and a localized adaptive cytoprotectant action. This property will be responsible for its anti-ulcer activity (Marone et al., 2001; Al-Said et al., 1986).

SHALAMISHRI

Shalamishri - Orchis Mascula - Also called as Salep Orchid in English, Saalab - Misri in Arab and Persia. It is a dried root of Orchis Mascula. It contains glucoside - a bitter substance, Starch 27%, Mucilage 48%, Sugar, Albumin, trace of volatile oil and ash consisting mainly of phosphates and chlorides of potassium and lime. It was used as a great restorative and invigorator, as a tonic. It was also used in the treatment of neurological disorders (Thiagarajan, 1974).


SCOPE OF THE INVESTIGATION

Eventhough the individual herbs, and Amber in this formulation, are traditionally being used in many medicines and reported to have bonafide medicinal activity, this formulation is new to the world of herbal medicines and we the investigators take pride to be one of the pioneers to study the effect of Ambrex in normal as well as in various disease conditions.


In this context an attempt has been made to explore the various properties of the Amber based formulation `Ambrex'. To commence with, studies were carried out to assess the toxicity if any of the formulation in vital organs, on the microbial and heavy metal contaminants of the preparation, changes in circulating hormone levels and also on the possible protective effects of the drug. Histological examinations were also carried out to ascertain the lesion or adverse changes if any produced by Ambrex on normal liver, kidney, heart etc. 


The following studies were made to assess the nontoxic nature of the formulation (AMBREX) in experimental animal model.

ACUTE TOXICITY STUDIES

General Biochemical parameters.


Marker enzymes in serum and liver tissue.


Histological studies.


To compare the effect of Amberless and Ambrex formulations in normal animals, the following studies were carried out.

COMPARATIVE STUDIES

General Biochemical parameters


Marker enzymes


Histological studies


Lipid peroxides, antioxidants and antioxidant enzymes assay


Lipid profile


Mitochodrial enzymes, TCA cycle enzymes, ETP enzymes


Acetyl choline and Acetyl choline esterase


Hematological studies


Iron binding capacity


Hormone assay


Anti inflammatory and Analgesic activity.


MATERIALS AND METHODS
Experimental Design

Rats weighing around 120-150 gms were used for the study. They were housed in polypropylene cages under normal environmental conditions. The animals were fed a standard pelleted diet obtained from M/s Hindustan Lever Ltd., Bangalore. Water was provided ad libitum. The dosage for comparative study was arrived at from the dosage used (prescribed) for healthy men by Care and Cure Ltd.

Acute toxicity study

The animals were grouped as 


Group I
-
Control


Group II
-
Ambrex 1 (1 gm/kg body weight orally for 10 days)


Group III
-
Ambrex 2 (2 gm/kg body weight orally for 10 days)

Comparative Study

The animals were grouped as 


Group I
-
Control


Group II
-
Amberless (100 mg/kg body weight orally for 30 days)


Group III
-
Ambrex (100 mg/kg body weight orally for 30 days)


At the end of the experimental period, the rats were fasted overnight and were sacrificed by cervical decapitation. Serum/ plasma was collected. The heart, liver, kidney were dissected out, washed in ice cold saline and used for the analysis of various biochemical parameters and for histological studies.

Estimation of Hemoglobin

Hemoglobin was measured by the method of Van Kampen (1961).  Drabkins cyanide solution was used as a colouring agent.

Enumeration of Red Blood Corpuscles

The total erythrocyte count was determined accurately by diluting a measured quantity of blood with an isotonic solution by the method of Huxtable (1990).

Enumeration of White Blood Corpuscles

WBC dilution fluid or Jurk's fluid was used as the diluent which can destroy RBCs. The procedure of Raghuramulu et al. (1983) was followed.
Enumeration of Differential Count

The procedure of Gagon (1966) was followed.

Erythrocyte Sedimentation Rate (ESR)

Determination of erythrocyte sedimentation rate (ESR) was determined by the method of Bottiger (1967).

Determination of Haematocrit (PCV)

Packed cell volume is determined by centrifugation using Wintrobe tubes by the procedure of Samuel (1980).

Estimation of Glucose

Glucose was estimated by the method of Sasaki et al. (1972).

Estimation of Blood Urea

Blood urea was determined by the method as described by Varley (1988).

Determination of Serum Uric Acid

Serum uric acid was estimated according to the method of Caraway (1963).

Determination of Total Protein

The protein content was estimated by the method of Lowry et al. (1951).

Estimation of Serum Creatinine

Serum creatinine was estimated by the method of Slot (1965).

Determination of Serum Iron

Serum iron content was estimated by the method of Ramsay (1969).

Assay of Aspartate amino transferase (AST) (glutamate oxaloacetate transaminase, E.C. 2.6.1.1).


The method of Mohur was adopted for the assay of serum aspartate transaminase (1975).

Assay of Alanine Amino Transferase (ALT) (Glutamate Pyruvate transaminase-E.C.2.6.1.2)

The reagents and method used were same as those used for the assay of aspartate transaminase, except for the substrate solution, and the incubation time being reduced to 30 minutes.

Assay of Lactate Dehydrogenase (L-lactate : NAD-Oxide-reductase E.C. 1.1.1.27)

The enzyme activity was assayed according to the method of King (1965).

Assay of Creatinine Kinase (ATP-Creatine phosphotransferase E.C. 2.7.3.2)

Creatine kinase activity was determined by the method of Norman Hall and Marlene Deluca (1967).

Assay of Acid Phosphatase (Ortho-phosphoric monoester hydrolase E.C. 3.1.3.2)

Acid phosphatase was assayed by the method as described by Varley (1988).

Assay of Alkaline Phosphatase (Ortho-phosphoric monoester phosphohydrolase, E.C. 3.1.3.1)

Alkaline phosphatase was assayed by the method described by Varley (1988).

Estimation of Phosphorus

Phosphorus was estimated according to the method of Fiske and Subbarow (1925).

Determination of Lipid Peroxidation

Lipid peroxide content was estimated by the method of Okhawa et al. (1970).

Assay of Superoxide Dismutase (SOD) [Superoxide oxidoreductase, E.C. 1.15.1.1)

Superoxide dismutase was assayed by the method of Misra and Fridovich (1972).

Assay of Catalase (Hydrogen peroxide : Hydrogen peroxide oxido reductase E.C. 1.11.1.6)

Catalase was assayed by the method of Sinha (1972).

Assay of Glutathione peroxidase (Glutathione hydrogen peroxide oxido reductase, E.C. 1.11.1.9)

Glutathione peroxidase activity was determined by the method of Rotruck et al. (1973).

Assay of Glutathione-S-transferase (Reduced NADH, E.C. 2.5.1.18)

Glutathione-S-transferase activity was determined by the method of Habig et al. (1981).

Estimation of Vitamin A

Vitamin A was estimated by the method of Bag Field (1980).

Estimation of Vitamin C

Vitamin C was estimated by the method of Omaye et al. (1979).

Estimation of Vitamin E

Vitamin E was estimated by the method of Desai (1984).

Extraction of Lipids

The lipids were extracted from tissue and serum by the method of Folch et al. (1957).

Estimation of Cholesterol

Cholesterol was estimated in serum and tissue by the method of Parekh and Jung (1970).

Estimation of Phospholipid

Inorganic phosphorus was estimated by the method of Fiske and Subbarow (1925) after Barlett's perchloric acid digestion.

Estimation of Free Fatty Acid

Free fatty acids were measured by the method of Horn and Menahen with the colour reagent of Itaya (1977).

Estimation of Triglycerides

Triglycerides were estimated by the method of Rice (1970).

Lipoprotein Fractionation

Lipoproteins were fractionated by dual precipitation technique as described by Wilson & Spiger (1973).

HDL Fractionation

Total HDL was separated by the method of Burnstein et al. (1970).

Liver Mitochondrial Enzyme Assay: Isolation of Mitochondria

Isolated by the method of Johnson and Lardy (1967). 

Assay of Isocitrate Dehydrogenase (threo-DS-isocitrate NADP Oxido reductase decarboxlating, E.C. 1.1.1.42)

The activity of isocitrate dehydrogenase was assayed by the method of Bell and Baron (1960).

Malate Dehydrogenase (L. Malate : NAD : Oxidoreductase, E.C. 1.1.1.37)

The activity of malate dehydrogenase was assayed by the method of Mehler et al. (1948).

NADH Dehydrogenase : (NADH (acceptor) oxido reductase, E.C. 1.6.99.3)

The enzyme activity was assayed according to the method of Minakami et al. (1962).

Cytochrome-C-oxidase-(cytochrome-C; Oxygen oxido reductase, E.C. 1.9.3.1)

The activity of cytochrome-C-oxidase was assayed by the method of Pearl et al. (1963).

NADH Oxidation

Estimation by the method of Lehninger (1965).

Estimation of Cytochromes

Mitochondrial cytochromes were estimated according to the method of William (1964).

Oxidative Phosphorylation

The oxidation of sodium succinate was followed by an oxygen electrode according to the method of Katyare et al. (1971).

Estimation of ATP

Mitochondrial ATP concentration was measured by the method of Williams and Corkey (1969).

Determination of Thyroxine (T4)

Elisa of T4 was done according to the procedure of Magner (1990).

Determination of Triiodo Thyroxine (T3)

Elisa of T3 was done with reference to the procedure of Gruhn (1987).

Determination of Leptin

Plasma leptin was estimated by the method of Mc Gregor (1996).

Determination of Cortisol

Plasma cortisol was estimated by the method of Smith and Kapsner (1992).

Estimation of Thyroid Stimulating Hormone (TSH)

Plasma thyroid stimulating hormone was estimated by two site immunoradiometric assay (IRMA) described by Rafferty and Gainer-Das (1999).

Estimation of Insulin

Plasma insulin was estimated by the method of Bank (1988).

Estimation of Follicle Stimulating Hormone

Plasma FSH was estimated by the method of Dotti (1975).

Estimation of Acetyl choline

Acetyl choline was estimated by the method of Hestrin (1949).

Assay of Acetyl Choline Esterase

Acetyl choline esterase was estimated by the method of Ellman et al. (1961).

Determination of Plasma Iron Binding Capacity

Ramsay's dipyridyl method was adopted for the determination of plasma iron binding capacity. The amount of iron taken by plasma which forms red coloured iron protein complex is a measure of iron binding capacity.


RESULTS AND DISCUSSION

Table 1. shows the levels of serum protein and nonprotein nitrogenons compounds in experimental animal models. There is a significant increase in the levels of Urea in group III animals when compared to group II animals. This indicates, ambrex above the dosage of 1g/kg bodyweight of animal is slightly toxic to the vital organ like kidney under experimental conditions. There is no significant changes in other parameters.


Table 2 and 3. show the levels of seurm and liver marker enzymes in experimental animal models respectively and there is no significant changes in these parameters under the experimental conditions.


The general biochemical parameters give an indication of the effect of the drug on the major pathways in the metabolism of carbohydrate, protein and fat, and Ambrex has no detrimental effect on these metabolisms under the experimental conditions.


Table 4. Shows the levels of blood glucose, protein, nonprotein nitrogenous compounds and Iron in experimental animal models. There is no significant changes in these parameters when compared to normal control animals.

Significance of serum nonprotein nitrogenous compounds (urea, uric acid and creatinine)

In humans, uric acid is the major product of the catabolism of purine nucleosides adenosine and guanosine. Purines from catabolism of dietary nucleic acid are converted to uric acid directly. However the bulk of purines ultimately excreted as uric acid in urine originate from degradation of nucleic acids.


Renal handling of uric acid is complex and involves four sequential steps (1) glomerular filteration (2) reabsorption of about 98% to 100% in the proximal convoluted tubule (3) secretion into the lumen of the distal portion of the proximal tubule and (4) further reabsorption in the distal tubule. Impaired kidney function will affect the normal excretion of uric acid resulting in elevated levels of uric acid in blood.


Urea is a metabolic product derived sequentially from the catabolism of either exogenous (dietary) or endogenous (tissue) protein.
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Urea is the major nitrogen containing metabolic product of protein catabolism. During protein catabolism, amino acid nitrogen is converted into urea in the liver by the action of the urea cycle enzymes. More than 90% of urea is excreted through the kidneys, with the remainder excreted through the gastrointestinal tract and skin. The principal clinical utility of the determination of plasma urea level lies in its measurement in conjunction with the measurement of the level of serum creatinine.


Creatinine is synthesised in the kidneys, liver and pancreas from transamination of arginine, and glycine forms guanidino acetic acid and then methylation of guanidino acetic acid occurs with S-adenosyl methionine as the methyl donor. In the muscle and brain phosphocreatine a high energy phosphate compound provides energy for muscle contraction.


Normally creatinine (anhydride of creatine) is produced endogenously and released into body fluids at a constant rate and its plasma levels are maintained within normal limits. Our study shows no toxic effect of Ambrex on kidney function in rats at the therapeutic dosage of 10 mg/100 gm body weight for 30 days.


Iron is distributed in the body in a number of different compartments including hemoglobin, tissue iron, myoglobin and a labile pool. Iron deficiency and iron overload are the major disorders of iron metabolism. Altered iron metabolism is related to many diseases including anemia, cardiovascular disease, chronic hepatitis, end stage renal disease, HIV infection and infection, etc.


Table 5 and 6. shows the activities of serum and tissue (liver) marker enzymes in experimental animal models. There is no significant change in all these marker enzymes when compared to normal animals under experimental conditions.


The functioning of vital organs like liver and kidney heart, brain etc., may be analysed by assaying the circulating levels of their biochemical markers. For example creatine kinase (CK) is released within few hours of muscle damage and heart produces a specific type of CK called CK-MB and the presence of increased levels of creatine kinase MB is indicative of heart muscle damage. In the same manner impaired kidney function may be determined by estimation of circulating levels of urea, uric acid, creatinine and electrolytes.


Enzymes are known as markers of cellular damage and their measurement is an important function of clinical laboratories. The enzymes are distributed among the tissues in a specific manner. Their assay in serum is useful for diagnostic and prognostic purpose. The degree of damage or malfunctioning of organ has a profound influence on the resulting elevation of enzyme activity in blood.


In our present study we have chosen the enzymes aminotransferases, acid and alkaline phosphatases, creatine kinase, lactate dehydrogenase and acetyl choline esterase to find the effect of Ambrex on vital organs in normal rats.


Amino transferases are group of enzymes that catalyse the interconversion of amino acids to 2 oxo-acids by transfer of amino groups. Aspartate and alanine amino transferases are aminotransferases of clinical interest (E.C. 2.6.1.1 and 2.6.1.2). Transaminases are widely distributed in animal tissues. Though both Aspartate transaminase (AST) and Alanine transaminase (ALT) are found in many tissues, AST is predominant in heart and ALT in liver. Therefore assay of serum AST gives an indication of damage to heart and ALT gives an indication of damage to liver.


Table 5 and 6 presents the activities of serum AST and ALT in animals treated with Ambrex and the formulation without Amber. All the groups maintain normal levels of enzyme activity. The levels remain almost normal even in liver and kidney tissues.

Creatine kinase (E.C.2.7.3.2)

Is a dimeric enzyme that catalyses the reversible phosphorylation of creatine by ATP as follows :
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Creatine kinase activity is greatest in muscle, brain and heart tissue and is not found in liver and kidney. Since it is not present in red blood cells, its level is not affected by hemolysis. It appears to be a sensitive measure for myocardial damage and muscular dystrophy. Table 5 presents the values of serum creatine kinase levels in experimental groups of rats. There is no significant change in CK activities in Ambrex fed animals, confirming its nontoxic effect on heart and muscle tissues.

Lactate Dehydrogenase (E.C. 1.1.1.27)

LDH is a hydrogen transfer enzyme that catalyses the oxidation of L. lactate to pyruvate with the oxidation of NAD+ as hydrogen acceptor.
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As the reaction is reversible, the reaction equilibrium strongly favours the reduction of pyruvate to lactate the reverse reaction.


Changes in serum LDH activity are seen after myocardial infarction in myocarditis and cardiac failure with hepatic congestion. Elevations are noted in hemolysis and in tubular necrosis or in pyelonephritis. Moderate increase are found in cases of muscular dystrophy and pulmonary embolism. Our study with Ambrex treated normal animals showed no change in serum LDH levels again confirming the nontoxic nature of Ambrex under the experimental conditions.

Alkaline Phosphatase (ALP) (E.C. 3.1.3.1)

ALP is present in practically all tissues of the body, especially at or in the cell membranes and it occurs at particularly high levels in intestinal epithelium, kidney tubules, bone, liver and placenta. Normally the serum contains ALP originating from liver and bone. Serum ALP measurements are of particular interest in the hepato biliary and bone diseases. Any insult to hepatic or bone tissues will result in increase in ALP activity in serum. This marker for liver function also remains normal in all the experimental groups of rats, indicating the nontoxic nature of the formulation.

Acid Phosphatase (ACP) (E.C. 3.1.3.2)

These include all phosphatases with optimal activity below pH 7.0. However the ACP of greatest clinical importance is one that is derived from the prostate that has pH optimum in the range of 5 to 6. ACP is present in lysosomes which are organelles in all cells with the possible exception of erythrocytes. The greatest concentration of ACP activity occur in liver, spleen milk, RBCs, platelets, bone marrow and prostate gland. The normal levels of serum ACP observed in the study in Ambrex treated control animals indicates that there is no cellular membrane and lysosomal damage in the target organs where ACP is present in high concentrations.


Table 7 - 13. shows the levels of lipid peroxides, enzymic, non enzymic antioxidants, Vit-A, C and E in tissues of experimental animal models. The well coordinated action of the components of the antioxidant defense system is essential for the protection of macromolecules from free radical attack. The important components that neutralise reactive oxygen species include scavenger enzymes like SOD, catalase and antioxidants and these were measured.

LIPID PEROXIDATION AND FREE RADICALS

Oxygen a necessary component of living organisms may at times produce reactive oxygen species known as oxygen free radicals which are detrimental to living tissue. A free radical is any chemical species capable of independent existence which contains an unpaired electron in orbital. The presence of an unpaired electron makes free radicals highly reactive with the capacity to damage in a non specific manner, almost any cellular component.


Polyunsaturated fatty acids are particularly susceptible to free radical induced damage resulting in lipid peroxidation which may alter the characteristics of cell membrane and increase the atherogenicity of liproproteins. This disrupts the transport of substances to the inner and outer regions of cells, damage cell proteins by altering their functions and DNA causing mutations. Lipid peroxidation reaction with subsequent disruption of both liposomal and cellular membranes may be induced by enzymatically generated free radicals.


When membranes undergo peroxidative damage the products of lipid peroxidation may be released into the extracellular space, which influence the vascular permeability and leukocyte chemotaxis. Membrane fluidity is due to the presence of polyunsaturated fatty acid chain in many membrane lipids. Free radicals generated during lipid peroxidation process will reduce membrane fluidity, increase membrane permeability and impair the function of membrane bound enzymes, receptors and proteins.


Normally the production of free radicals is low and is dealt with by free radical scavengers - superoxide dismutase, catalase, glutathione reductase, GSH etc. However in various pathophysiological conditions like inflammation, radiation injury, carcinogenesis, ageing, atherosclerosis and injuries due to oxygen toxicity, they are found in increased quantities.


In animal models, a substantial body of evidence supports the role of free radical in ischemia reperfusion injury. Free radical species have been directly detected in myocardial tissue and reperfusate using electron spin resonance and the extent of free radical production has been shown to correlate with the incidence of reperfusion arrhythmias and stunning.


"Antioxidants are any substrates present at low concentrations compared to those of an oxidisable substrate, significantly delays or inhibits oxidation of that substrate" Antioxidants may act by decreasing localised O2 concentration by scavenging free radicals, by binding to metal ions, by decomposing peroxides or by breaking the chain reactions. Vitamins A, C & E exhibit antioxidant properties. Any herbal formulation which can increase circulating levels of antioxidant vitamins may help in preventing oxidative damage to the cells.


Several products of plant origin possess antioxidant activity. Our observation on antioxidant levels (Table 13) ie vitamin A, C and E in this  study also reveals positive effect of Ambrex on the antioxidant status.


Drug with multiple mechanism of protective action including antioxidant properties may be one way to minimise tissue injury in human disease (Barry, 1991).


Table 14 - 17. shows the levels of serum and tissue lipid and lipoprotein in expermental animal models. There is no significant change in these levels when compared to normal animals under experimental conditions.


Pathological or toxic damage to a tissue embraces a wide spectrum of effects. Thus a mild reversible attack in liver may increase only the permeability of the cell membrane and allows cytoplasmic enzymes to leak into the blood. A severe attack causing cell necrosis disrupts the mitochondrial membrane also and both cytoplasmic and mitochondrial enzymes are detected in blood. Therefore assay of marker enzymes in blood, not only give a picture of the organ affected but also the damage caused in the subcellular organelles of the concerned tissue.


Table 18 - 20. shows the levels of mitochondrial TCA cycle enzymes, oxidative phosphorylation, ATP content and cytochromes in tissues of experimental animals. Significant increase in these parameters were observed in Ambrex treated animals (Group III) compared to control and Amberless groups

Mitochondrial enzymes and Respiratory Chain

Mitochondria are important subcellular organelles for cellular oxidative process and are also the main source of reduced oxygen species in the cell. They are regarded as power house of the cell because they carryout a important biochemical process called oxidative phosphorylation. Mitochondrial electron transport has long been recognised as a major intracellular source of oxygen radicals and hydrogen peroxide and they also represent an intracellular target for free radical attack (Bolli et al., 1990).


Reduction in the activities of TCA cycle enzymes prove a defect in aerobic oxidation of pyruvate which might result in low production of ATP (Adenosine triphosphate) molecules. If oxygen delivery is interrupted and the balance between ATP production and consumption is disturbed, ATP concentration will decline and ADP (Adenosine diphosphate), AMP (Adenosine monophosphate), adenosine and Pi levels increase shifting from aerobic respiration to anaerobic glycolysis (Zarco et al., 1996).


The increase in NADH oxidation and alteration in membrane permeability are the result of the peroxidation of membrane lipid (Rickwood et al., 1987).


Cytochrome `c' oxidase and NADH dehydrogenase are present in the inner mitochondrial membrane and are involved in electron transport chain and ATP production. They have an absolute requirement of cardiolipin for their activity (Nicolay et al., 1981). Accelerated degradation of membrane phospholipids by phospholipases have been proposed to be the cause for irreversible ischemic injury (Farber, et al., 1981). NADH dehydrogenase is an autooxidisable electron carrier responsible for a portion of free radical production in mitochondria.


During respiratory process transport of electrons occur via cytochromes (electron carriers) to molecular oxygen. Variation in the cytochrome content may affect the transport of electrons via electron transport chain and thereby alter the energy production. Cytochrome aa3 is the terminal cytochrome in electron transport chain and a decrease in its concentration will lead to a decrease in the uptake of oxygen, resulting in low respiratory rate. A decrease in mitochondrial cytochrome content in ischemic myocardium could result in concomitant loss of oxidative phosphorylation (Bush et al., 1980).


The decreased rate of oxidation of succinate by cardiac mitochondria, is due to reduced activity of succinate dehydrogenase. ADP/ATP ratio signifies the efficiency of respiratory coupling in cardiac mitochondria (Cecconi et al., 1988).


The main source of ATP in heart muscle is oxidative phosphorylation of ADP while substrate level phosphorylation of ADP in the glycolytic and Krebs cycle pathway provide minor amount of energy to the tissue. A decrease in respiratory rate (instate 3 and state 4) and respiratory control index have been reported in ischemic myocardium (Capozza et al., 1992).


There is a close association between ATP depletion and the metabolic changes on the onset of irreversible injury. During ischemic  disease, a decrease ATP content results in swelling, loss of ionic gradients and alterations in mitochondrial membrane structure and function (Gioranni et al., 1990).


Table 21. shows the levels of acetyl choline and acetyl choline esterase in serum of experimental animal models. It is seen almost normal levels are maintained in the treated and untreated control animals. This may prove that this formulation has no neurotoxic effects on the CNS under the experimental conditions. A measure of acetyl choline and acetyl choline esterase an enzyme which degrades this neurotransmitter is of considerable importance in studying the effect of this formulation on the central nervous system (CNS). A decrease in acetyl choline levels have been noted in Alzheimers. Acetyl choline also plays a vital role in blood vessel relaxation, and antibodies against acetyl choline have been reported myasthenia gravis a neuromuscular disorder. 


Table 22. shows the hematological studies carried out in experimental animal models. There is no significant change observed.


Tarasov has reported the alteration in hematological parameters during acute period of myocardial infarction (Tarasov, 1970). This could be due to the impairment in the circulation of blood to the myocardium, resulting in hypoxia, a condition that stimulates erythrocytosis. Kostis et al., have also suggested an increase in RBC as a biochemical indicator of coronary artery disease (Kostis, 1984). Among WBC types, the strongest epidemiological association has been with neutrophil count. Peripheral leucocytosis and relative neutrophilia is frequently associated with myocardial infarction (Kyne et al., 2000). Bruner et al. (1986) reported an increase in the WBC count and have discussed it as a systemic response to tissue injury.


Table 23. shows the plasma iron binding capacity in experimental animal models. Lipid peroxidation has been reported to cause mobilisation of iron from iron storage protein, ferritin. (Gutteridge et al., 1961). Iron is involved in 3 aspects of oxidative stress. It facilitates the decomposition of lipid peroxides and also the formation of OH- radical from H2O2 and O2. Iron is also reported to generate O2 and H2O2 by accelerating the nonenzymatic oxidation of several molecules including adrenaline and glutathione (Gutteridge et al., 1961).


During Ischemia, free iron released from heme dependent proteins (hemoglobin and myoglobin) and a decreased iron binding capacity increases prostaglandin metabolism and invivo lipid peroxidation (Halliwel, 1986). There is increased mobilisation of iron from ferritin in the heart by the enzyme xanthine oxidase and over production of free radicals results in myocardial damage (Biemond, et al., 1986).


Our studies with Ambrex on circulating levels of iron and iron binding capacity in normal animals showed a positive increase which indicates that Ambrex may be used for treating iron deficiency anemias. Clinical studies relating to the effect of Ambrex in anemic patients may prove useful.


Table 24. shows the levels of hormones in experimental animal models.


A hormone is a biochemical molecule produced by specialised glands in one part of the body carried to a distant target organ where a regulatory response is elicited. Hormones in microquantities bring about macro changes. Therefore minute changes in hormone levels will result in drastic consequences. They play an important role in growth and development of an organism, and maintain homeostasis.


Thyroid hormone stimulate oxygen consumption and metabolic rate of tissue. They inhibit calcium resorption and lower plasma calcium and phosphate.


Cortisol produced in adrenal cortex has profound effect on metabolism of carbohydrate, protein and fats. It plays an important role in inflammation, resistance to infection, hyper sensitivity and in maintaining salt and water balance. Estrogens produced in ovaries help in the development of secondary sex characteristics and the hormone progesterone in the preparation of the uterus for ovum implantation, maintenance of pregnancy, inhibition of myometrial contraction.


Testosterone a steroid hormone synthesised in the testis helps in the development of secondary sex characteristics, maturation and normal function of sex organs (Islet cells). Insulin synthesised by the β cells of pancreas regulate carbohydrate metabolism, lipogenesis, amino acid uptake and even in the synthesis of certain proteins at the gene level. Glucagon's action are antagonistic to insulin action and both the hormones together maintain glucose homeostasis.


Endocrine disorders may result in excess or deficiency of hormones normally produced by the endocrine glands. For proper functioning of all the organs, it is very important that hormone concentrations are maintained at specific normal levels. So it is necessary to find out the effect of any new formulation on important hormone levels.


Leptins are protein hormones (165 aminoacids) synthesised in adipose tissue. Their site of action is on the hypothalamus and other tissues. They control body weight and regulates energy expenditure. They possibly have a role in the onset of puberty.


Under the experimental conditions, Amberless formulation treated animals do not show significant changes from the normal rats. But in Ambrex treated animals, there is a tendency for decrease in leptin levels which suggests, Ambrex may play a role in control of body weight.


Except for cortisol levels which show a positive increase in Ambrex treated animals and a significant decrease in leptin, the other hormones estimated remain within normal levels. The antiinflammatory action of (vide p.40) may be due to its effect on cortisol levels.


Histological examinations of the vital organs confirmed the ability of

Ambrex and Amberless formulation to maintain the normal architecture. No pathological changes have been observed in all the organs studied under the experimental conditions.


ANTIINFLAMMATORY AND ANALGESIC ACTIVITY
Aim

To find the antiinflammatory and analgesic activity of the herbal formulation Ambrex which contains Ashwagandha, Madanakamappu, Shalamishri, Roomi mastagi and Amber and a formulation  without amber (WA) which contains these components except Amber. By studying the effect of the latter, we can know the influence and the extent of role played by Pon Amber on these activities.

Introduction

Inflammation is elicited by numerous stimuli (infectious agents, environmental factors, ischaemia, antigen-antibody reaction, physiological and pathological factors and free radicals.

Materials and Methods

The animals were divided into 8 groups :-


Group 1

:
Carrageenan induced (0.05 ml; 1% w/v) (CI)


Group II

:
Reference drug evidomethacin (20 mg/kg b.wt)


Group III
:
Ambrex at the dose of 250 mg/kg body weight one hour prior to CI


Group IV
:
Ambrex at the dose of 500 mg/kg body weight 1 hour prior to CI


Group V

:
Ambrex at the dose of 1000 mg/kg body weight 1 hour prior to CI


Group VI
:
WA at the dose of 250 mg/kg body weight 1 hr prior to CI


Group VII
:
WA at the dose of 500 mg/kg body weight 1 hr prior to CI


Group VIII
:
WA at the dose of 1000 mg/kg body weight 1 hr prior to CI

Carrageenan-induced edema in mice

Carrageenan solution in normal saline was injected (0.05 ml; 1% w/v) into subplantar region of left hind paw of mice, 1 hr after the oral feeding of the drug. After 4 hrs the mice were sacrificied and both the hind paws were cut identically at the ankle joint and weighed (Semal et al., 1971).

Effect of Ambrex/WA on the carrageenan - induced oedema in mice
	PRIVATE Groups
	Mean right hind paw +
	Mean left hind paw +
	Mean difference +
	Mean % of inhibition

	I
	249 ± 9.37
	452.5 ± 9.37
	200.0 ± 5.77
	-

	II
	349.38 ± 4.57
	149.33 ± 4.57
	200.0 ± 8.16
	-

	III
	251.33 ± 9.12
	449.2 ± 4.81
	198.33 ± 6.79
	-

	IV
	151.5 ± 2.21
	252.16 ± 4.91
	100.6 ± 4.95
	50.42 ± 3.22

	V
	253.16 ± 3.67
	255.6 ± 4.71
	4.83 ± 3.02
	97.59 ± 1.51

	VI
	143.4 ± 7.78
	450.83 ± 24.82
	308 ± 27.27
	-

	VII
	149.66 ± 8.29
	349.66 ± 9.8
	200 ± 5.22
	-

	VIII
	151.66 ± 9.03
	251.66 ± 7.22
	100 ± 12.13
	50.79 ± 6.2


+ Paw weight in mg, values are expressed as mean ± SD for 6 animals in each group.
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Results and Discussion

Injection of carrageenan into the left hind paw induced an increasing edema that could be quantified after second hour. The group treated with indomethacin showed perfect inhibition of edema within 2 hrs after the carrageenan induction. In the group treated with Ambrex (III,IV,V), at the dose of 500 mg/kg body weight there was 50% inhibition and at the dose of 1000 mg/kg body weight there was 97% inhibition. In the groups treated with WA (VI, VIII, VIII) group VIII showed 50% inhibition of edema.


The root of Ashwagandha has been used as a drug for various rheumatic diseases in Indian Medicinal Systems (Kasim, 1932). Withania somnifera effectively inhibits inflammatory process. It can also bring about a specific reduction in α-2 macroglobulin synthesis unlike the conventionally used NSAIDS and has significant activity (al Hindawi et al., 1992). Anti inflammatory activity was attributed to the high content of biologically active steroids in the plant of which withaferin A (a steroidal lactone) is known to be the major component (Umadevi et al., 1995). The antiinflammatory property of root powder has been shown by Begum et al. in a rat model of arthritis.


Ambrex at the dose of 500 mg and 1000 mg/ kg b.wt showed 50% and 97% inhibition of oedema respectively where as WA at 500 mg/kg b.wt exhibited no significant inhibition but at the dose of 1000 mg/kg b.wt showed only 50% inhibition which shows that Amber plays an important role as an antiinflammatory agent.


ANALGESIA
Antinocieptive Assay

Two types of test were employed in this study :


i)
Writhing test


ii)
Hot tail-flick test

Writhing Test 

The abdominal constriction test described by Collier et al. (1968) was used. The test drug was given 30 minutes prior to the intraperitoneal injection of 0.15 ml/10 g of 0.6% acetic acid to cause a typical stretching response. Writhings were counted for a period of 10 minutes.

Animals

Group I

:
Control acetic acid induced


Group II

:
Ambrex (250 mg/kg b.wt) prior to acetic acid induction


Group III
:
Ambrex (500 mg/kg b.wt) prior to acetic acid induction


Group IV
:
Ambrex 100 mg/kg b.wt prior to acetic acid induction


Group V

:
WA 250 mg/kg b.wt prior to acetic acid induction


Group VI
:
WA 500 mg/kg b.wt prior to acetic acid induction


Group VII
:
WA 1000 mg/kg b.wt prior to acetic acid induction

Hot-tail flick test

Male mice weighing 20-25 g were fasted for 24 hours with water given ad libitum. Antinociceptive effect of the test substances were determined by the hot tail flick method described by Sewell and Spencer (1976). One to 2cm of the tail of mice was immersed in warm water kept constant at 50(C. The reaction time was the time taken by the mice to deflect their tails. The first reading is discarded and the reaction time was the time taken as a mean of the next two readings. The latent peirod of the tail flick response was taken as the index of antinociception and was determined at 15, 30, 45 and 60 min after the administration of drugs. The maximum reaction time was fixed at 15 seconds. The maximum possible analgesia (MPA) was calculated as :
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Animals

Group I

:
Control (saline)


Group II

:
Ambrex (250 mg/kg b.wt)


Group III
:
Ambrex (500 mg/kg b.wt)


Group IV
:
Ambrex (1000 mg/kg b.wt)


Group V

:
WA (250 mg/kg b.wt)


Group VI
:
WA (500 mg/kg b.wt)


Group VII
:
WA (1000 mg/kg b.wt)

Effect of Ambrex and WA on the abdominal wriths induced by acetic acid
Values are expressed as mean ± SD for 6 animals in each group

	PRIVATE Groups
	Mean number of writhings
	Mean % of inhibition

	I
	16.16 ± 0.68
	-

	II
	10.16 ± 1.34
	33.15 ± 1.34

	III
	10.16 ± 1.06
	36.38 ± 6.89

	IV
	9.0  ± 1.29
	44.21 ± 8.36

	V
	11.0  ± 2.16
	31.82 ± 13.57

	VI
	12.16 ± 1.34
	25.62 ± 9.38

	VII
	14.16 ± 1.34
	12.26 ± 8.07
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Effect of Ambrex and WA on the analgesic activity by Hot-tail flick method
	PRIVATE Groups
	MPA

	
	15
	30
	45
	60

	I
	-
	-
	-
	-

	II
	0.125 ± 0.001
	0.51 ± 0.04
	0.412 ± 0.2
	-

	III
	0.374 ± 0.004
	1.01 ± 0.13
	0.255 ± 0.034
	0.074 ± 0.009

	IV
	0.497 ± 0.01
	1.27 ± 0.17
	0.175 ± 0.003
	0.086 ± 0.006

	V
	0.064 ± 0.01
	0.05 ± 0.006
	0.008 ± 0.003
	-

	VI
	0.421 ± 0.05
	0.02 ± 0.006
	0.001 ± 0.002
	-

	VII
	0.375 ± 0.01
	0.015 ± 0.005
	0.003 ± 0.005
	-


Values are expressed as mean ± SD for 6 animals in each group.

Results and Discussion

Intraperitoneal injection of acetic acid produced 16 writhings in control group for a period of 10 minutes. In the group treated with Ambrex at the dose of 1000 mg/kg b.wt there was 9 writhings. The percentage of inhibition showed to be 43.75 in this group of animals (Group IV). In the group treated without Amber there was no significant reduction in the (V‑VIII) wriths when compared to the control (I).


In the Tail-flick method group (IV) treated with ambrex showed MPA at 30 minutes thereby declining. There was no analgesic action in the groups treated with WA (V-VII).


These results show that Ambrex i.e., the group with amber at the dose of 1000 mg/kg body weight (IV, Table 2 and 3) showed possible analgesic action when compared to other groups. Thus it can be said that Amber has a role to play in the analgesic activity of the drug.


It should be taken into consideration that the mechanism involved in the genesis of carrageenan induced edema can cause release of prostaglandins and kinins among other substances (Garcia Leme et al., 1973). Also, the intraperitoneal administration of acetic acid induces the release of prostaglandins and sympathetic system mediators (Duarte et al., 1988). 


The antiinflammatory action of ambrex may be due to the selective inhibition of COX-2 involved in prostaglandin production at the site of inflammation, but not at other sites such as the GIT and kidney. Also, the inhibition of prostaglandins except E2 may be responsible for the antiinflammatory and antiulcer activity of ambrex in experimental rats.

CONCLUSION

Thus it can be said that Ambrex at the dose of 1000 mg/kg b.wt showed antiinflammatory and marginal analgesic activity.


SUMMARY AND CONCLUSION

Preliminary studies with the Amber based herbal formulation, under the experimental conditions have revealed the following conclusions.


*
Ambrex is found to be nontoxic to the vital organs under the experimental conditions in rats.


*
Ambrex is a good antioxidant.


*
Ambrex reduces the formation of harmful lipid peroxides.


*
Ambrex treated animals even in hot summer were more active and energetic than control animals.


*
Ambrex exhibits hemopoietic effects.



*
Ambrex possess antiinflammatory properties which may be due to its effect on cortisol.

*
Ambrex exhibits no hepato, renal and nervous toxicities with the therapeutic dosage under experimental conditions in rats. It appears to be a safe compound.


Preliminary studies with Ambrex show that it exhibits a variety of beneficial effects with little or no associated toxicity.

The authors feel that these results are very encouraging and indicate that this formulation should be studied more extensively to reveal its potential therapeutic effects. Clinical trials for a variety of disease conditions may also be conducted in future.
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