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LABORATORY CLASS. Topic: «Animal-derived raw material.»

THE THEORETICAL PART. 

MEDICINAL RAW MATERIAL OF ANIMAL ORIGIN
SNAKE VENOM – SERPENS VENENUM
	
	Snake venom is a liquid produced by venom glands of some snake species: common European viper (Vipera berus L.), blunt-nosed viper (Vipera lebetina L.) from the Viperidae family; Caspian cobra (Naja oxiana Еichw.) from the Elapidae family. 
Distribution. The common European viper is widely distributed in the central part of Europe, in Siberia – from the Ural to the Pacific ocean; on Sakhalin.


The blunt-nosed viper is found in the Caucasus, Turkmenistan, Uzbekistan, Tajikistan, in Southern Kyrgyzstan. Among the Crotalidae family the mamushi (Ancistrodon blomhoffii Boulenger) and the Siberian pit viper (Ancistrodon halys Pall.) are the most wide-spread species; the first one is found in the South of the Far East, the second one – in Azerbaijan, at the Northern shores of the Caspian and the Aral seas, in the steppe of Kazakhstan and Kyrgyzstan, in the South of Siberia to the Pacific ocean. The Caspian cobra is found in Southern Turkmenistan, Uzbekistan.

The main feature of venomous snakes is the presence of two fangs; they are very long, saber-shaped and have some grooves on the inner surface (or channels inside), which are attached to the venomous gland. There are also two venomous glands, which are situated behind and somewhat lower than the eyes. When the jaws are closed, the fangs lie parallel to the upper jaw. By means of the movable maxillary bone hinged to the prefrontal bone and connected with the transverse bone, which is pushed forward by muscles set in action by the opening of the mouth, the fang is erected, and the venom is discharged through the distal orifice. When the snake bites, the jaws close, and the muscles that surround the gland contract causing venom to be ejected via the fangs. The fangs often brake, but there are 5-10 pairs of immature teeth behind them, which replace the broken ones.

To get the venom the snakes are caught and kept in special serpentaria. For venom obtaining the snake is given to bite a lip of cup, which is covered with a membrane, or press on the gland, or the gland is irritated by a slight electric discharge causing the muscle contraction. 
Description. The venom obtained is a transparent liquid, colorless or yellowish, heavier than water (the specific gravity of the cobra venom is 1.046, the blunt-nosed viper and the common European viper – 1.030-1.032). On mixing with water it gives opalescence. The cobra’s venom has a neutral pH, while the viper’s and the mamushi’s venom has an acidic pH. The venom quickly loses its toxicity in water, ether, chloroform, under the action of the UV-light, potassium permanganate. It keeps its properties when freezing (-5-10°С) or drying by lyophilization. On drying the venom yellow crystals are formed, which allows keeping the venom’s toxicity for years.

The venoms are divided into two groups according to the type of the toxic activity:

1. Hemotoxins (vipers, rattlesnakes). These venoms act on the blood, destroy erythrocytes, as well as the integrity of vessels. The blood clots are formed, and then the blood loses the ability to coagulate, which ends up in major bleeding and edema. 
2. Neurotoxins (cobra). These venoms mainly act on the CNS, causing weakness and death of the respiration center paralysis. They also possess the hemolytic activity, which is less expressed compared to the venoms of vipers. 
Constituents. The chemical composition of snake venom is very complex and yet not well studied. The major components of the venom are proteins, which provide the main toxicity. The proteins are polypeptides consisting of various numbers of amino acids (from 15 up to 100-108) with several disulfide bonds. The main feature of their activity is the action on biological membranes (membrane-active polypeptides). The body cells and subcellular structures are destroyed under their action. The proteins are similar by their physical and chemical properties, but drastically differ by the pharmacological activity. The protein component of the viper venom (viperotoxin) mainly causes hemodynamic disorders; the protein component crototoxin is extracted from the venom of rattlesnakes. The cobra venom contains cobrotoxin, which causes the neurotoxic action. Along with the membrane-active polypeptides snake venoms contain a great variety of highly active enzymes, which also cause a toxic effect on the cells and intercellular substances (hyaluronate – the main component of the connective tissue): hyaluronidase, phospholipase А2, phosphoesterase, DNAase, ATPase, nucleotide pyrophosphatase, etc.; the cobra venom also contains acetylcholinesterase, alkaline phosphatase; the viper and rattlesnake venom contains proteases, mineral elements, pigments, etc.

Application. Snake venoms are used in the treatment of epilepsy, radiculitis, lumbosacral radiculitis, rheumatism, bronchial asthma, as well as in arthritis, neuritis, polyarthritis, myositis. The drugs are produced in ampoules for subcutaneous and intramuscular administration, as well as ointments for external use.
Contraindications. The venom is contraindicated in patients with liver and renal disorders, lung tuberculosis, brain and coronary blood circulation insufficiency, and high sensitivity to the venom. 
HIVE PRODUCTS
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	Hive products, obtained from honey bees (Apis mellifera L., семейство Апиды – Apidae), include honey, bee wax, royal jelly, propolis, pollen, pollen load and bee venom.


PURIFIED HONEY – MEL DEPURATUM
Honey is a sweet aromatic substance obtained from the nectar and other juices of different parts of plants, processed in honey sacs of bees and placed into a wax cell of a honeycomb for further maturation. During honey formation the nectar gradually loses moisture and concentrates, passes through cleavage (inversion) of complex sugars into more simple ones and levulose and glucose under the action of enzymes and acids, dextrin-like compounds and organic acids from sugars are formed.
Purified honey is obtained by melting from honeycombs and further purification from adulterants using white clay or tannin.
Distribution. Honey is produced in many countries, but the main producers are India, California, Chile, Africa, Australia and New Zealand.

Description. Fresh honey is a viscous transparent semiliquid aromatic mass; its specific gravity is 1.420-1.440 g/cm3; it crystallizes at 14°С, at 27-32°С the process stops, at 40°С it starts melting, at 50°С it becomes liquid. The color depends on pigments present in the nectar (carotene, xanthophyll, chlorophyll, etc.): it can be transparent, white, light- or lemon-yellow, yellow, dark-brown with different shades; the odor depends on the volatile organic components of the nectar. Depending on the chemical composition the taste can be sweet, slightly acidic, sweet-bitterish; by consistence – liquid, viscous, very viscous, dense.

Constituents. Honey contains: 70-80% of invert sugars, including up to 40% of fructose, 39% of levulose, 25-37% of glucose, 0,4% of sucrose, 0,45% of dextrose, over 6% of maltose, other oligosaccharides; 13-20% of water, 0.4-0.18% of nitrogen-containing compounds (amino acids, proteins); vitamins (groups В, E, K, С and carotenes); enzymes (invertase, amylase (diastase), catalase, oxydase, etc.); amines (choline, acetylcholine, etc.); mineral compounds; organic acids (malic, lactic, oxalic, citric, tartaric); flavonoids, coumarins, terpenoids that are typical for the flowers bees collect the honey from: lime tree honey contains farnesol, peppermint honey – menthol. The honey falsified with non-inverted or artificially inverted sugar contains a high percentage of sucrose.

Application. Honey shows the immune-modulating, sedative, analgesic, laxative, anti-inflammatory, expectorant, antibacterial, anti-protist, antibacterial activity, it is a preserving agent. It is used in the therapy of GIT, renal, liver, CNS and cardio-vascular disorders, in diabetes, anemia, bronchial asthma, catarrhal, skin and eye diseases, and it is also a high-calorie product.
Side effects. In people who are allergic to hive products honey may cause adverse effects. Poisonous honey bees collect from flowers that contain toxic compounds (honeysuckle azalea, aconite, delphinium, Labrador tea) – this honey includes the harmless for bees and toxic for people alkaloid – andromedotoxin. Consuming such honey causes vertigo, dizziness, vomiting, cold sweating, headache, and in the dose of 120-200 g – delirium, cramps, adynamy, itch, obstructed breathing, bradycardia, inconsciousness, cyanosis.
Contraindication. Honey is not used in diet for children under 1 year due to the risk of botulism (brought with plant pollen).

BEE VENOM – APITOXINUM
Venom in bees is produced in two glands, which are placed in the abdomen along with the venom reservoir and the sting. The stinger consists of three parts: a stylus and two barbed slides (or lancets), one on either side of the stylus. The bee does not push the stinger in, but it is drawn in by the barbed slides. The slides move alternately up and down the stylus so when the barb of one slide has caught and retracts, it pulls the stylus and the other barbed slide into the wound. When the other barb has caught, it also retracts up the stylus pulling the sting further in. This process is repeated until the sting is fully in and even continues after the sting and its mechanism is detached from the bee’s abdomen.

When a honey bee stings a person, it cannot pull the barbed stinger back out. It leaves behind not only the stinger, but also part of its abdomen and digestive tract, plus muscles and nerves. This massive abdominal rupture kills the honey bee.

The bee venom is obtained either by extracting the reservoir with the venom form the abdomen or by acting with electricity on bees placing filter paper or thin membrane for stinging. Bee venom can also be obtained by acting with ether vapor on bees, which makes a bee release a drop of venom (about 0.085 mg). 
Description. Bee venom is a transparent colorless thick jelly-like liquid with a slightly acidic pH with a faint honey odor and a bitter pungent taste; the specific density is 1.1313, it is stable to the action of temperature, acids, alkali, and enzymes. The venom is dried quickly turning into a mass resembling glue – Arabic gum, which easily dissolves in water and acids. Dry venom keeps its toxic properties for years when stored in a dry place. It loses its activity quickly and totally in water solution despite possessing antibiotic properties.

Constictuents. The bee venom contains polypeptides (melittin (up to 50%), apamin, minimin); enzymes (phospholipase А2, hyaluronidase); lipoids; acids (formic, hydrochloric, orthophosphoric); amino acids (alanine, valine, leucine, isoleucine, treonine, lysine, phenylalanine, arginine, aspartic acid, tryptophan, proline, tyrosine, cysteine, methionine, histidine); volatile compounds that evaporate on drying. Melittin contains 26 amino acid residues; apamin – 18 amino acid residues (its anti-inflammatory activity 100 times exceeds that of hydrocortisone), minimin contains 22 amino acid residues.

Application. In small doses the bee venom shows anti-inflammatory, spasmolytic, anticoagulant properties, and also lowers the blood cholesterol levels. Medicines containing bee venom and apitherapy are prescribed for the treatment of rheumatism, polyarthritis, myositis, radiculitis, neuralgia, bronchial asthma, migraine, trophic ulcers, hypertension, thyreotoxicosis, etc. 
Side effects. Allergic reactions to hive products (about 1% of the population are allergic to a bee sting).
POLLEN LOAD – APIS POLLEN
The pollen load consists of the pollen of male flowers. During the contact with a flower the pollen grains adhere to a bee’s hairy body, which it clears with special brushes on its legs, condenses it, sticks it with salivary secretion and nectar, places into the “baskets” of the third pairs of posterior legs, which start resembling “trousers”. The freshly collected pollen is water-absorbing, highly sensitive to the sunlight, and in 48 hours after collection it starts losing its properties. For fast pollen preservation bees fly to their hive straightaway and place it into the wax cups. Every bee usually visits and pollinates the flowers of one plant species and, thus, collects the monofloral pollen. The polyfloral pollen is formed due to the limited amount of pollen or samples of a certain plant species. 
Description. The pollen load is a loose granular mass consisting of hard lumps of 8-200 µm in size. It does not grow soft by kneading with fingers, on pressing with a hard object it flattens and partly breaks into small pieces. The color of the lumps is homogenous (monofloral pollen load) or has several colored layers (polyfloral), which depends on the plant species (e.g., the bellflower pollen is violet; esparcet, apple, raspberry – white or gray; clover, cornflower – brown; pear, peach, horse chestnut – red; dog rose, hazel, gooseberry, buckwheat – golden-yellow; dandelion – orange). The odor is due to the specific flower scent. The taste is spicy, sweetish-bitter, slightly acidic.

Constituents. The composition of the pollen load depends on the time and place of collection, weather, plant species, condition and terms of storage, etc. It contains phytosterols, essential fatty acids, including linoleic and α-linolenic, flavonoids and other polyphenols, enzymes (catalase, amylase, invertase), nucleic and organic acids, nucleoproteins, growth hormones, protein compounds – up to 30% (albumins, globulins), mineral compounds, some amount of vitamins of group В and С.

Application. The pollen load is a concentrated product that is used in medicine, cosmetology, and diet. It normalizes the GIT, nervous, immune and endocrine system functioning, improves the lipid metabolism, liver, renal, urinary bladder functions. It is prescribed in catarrhal diseases, gout, benign prostate hyperplasia, goiter, diabetes, all kinds of benign and some malignant tumors, cardiovascular disorders, for prophylaxis of strokes, infarctions, upper airways diseases, sterility, impotence, female and male climax, and dementia. The pollen is a component of toothpastes, is used in medicinal cosmetics as a skin biogenic stimulator. 
Side effects. Allergic reactions to hive products.

BEE BREAD – PERGA
The bee bread is the pollen collected from flowers, placed and packed in honeycombs, covered with honey on the top. Under the action of enzymes the lactic fermentation occurs, and the lactic acid formed preserves the mixture of pollen with honey and transforms it into the bee bread. 
Description. The bee bread is like small irregular lumps from a dark-yellow to brown color, with a specific honey-pollen scent, and a sour-sweet, slightly bitter taste. 
Constituents. The bee bread contains up to 35% of sugars, about 30% of proteins, amino acids, vitamins (С, В1, В2, В6, Р, А, Е and D), enzymes (amylase, invertase, pepsin, lipase) and hormones, 1-5 mg% of organic acids (lactic), lipids and lipoids, 4-7 mg% of mineral compounds.
Application. The bee bread normalizes the GIT, liver, thyroid gland functioning, improves the blood circulation, has antitoxic properties, can suppress tumor development, improve growth, favors the body weight gain, is a natural antibiotic and anabolic agent.

Side effects. Allergic reactions to hive products.

ROYAL JELLY – APILACUM
The royal jelly is a special secretion, which is secreted from the glands in the hypopharynx of nurse bees and is used in feeding larvae at all development stages and the queen bee during all its life. 
Description. The royal jelly is a yellow-white jelly-like substance with a specific smell and an acidic taste. At room temperature it becomes yellow and dries. Pollen grains, wax, parts of larvae exodermis can be found as adulterants in the royal jelly. 
Constituents. The royal jelly contains about 65% of water, 15-18% of proteins (represented mainly by albumins and globulins similar in properties to the blood serum proteins), 12-19% of carbohydrates (glucose, fructose, sucrose), 3-5.7% of fats (including sterins, glycerine, phospholipids, fatty acids – palmitic, stearic, decenic, etc.); nucleic acids (including ATP, RNA and DNA); organic acids (about 4.8%); vitamins (B1, B2, B3, B5, B6, B7, B12, B15, E, A, D, C); macro- and microelements; hormones (testosterone, estradiol, progesterone); pteridine derivatives – biopterine and neopterine; enzymes (amylase, glucooxidase, ascorbate oxidase, catalase, invertase, protease, phosphatase, etc.); acetylcholine and other BAS.

Application. The royal jelly has the bacteriostatic, bactericidal, general tonic and antispasmodic activity, increases the body resistance, stress tolerance, stimulates metabolism, lowers the blood cholesterol level, stimulates the CNS; it is also a high-quality dietary product. As a prophylactic and treating agent it is used in medicine and cosmetology in the production of crèmes. 
Side effects. Allergic reactions to hive products.

BEE WAX – CERA
Wax is secreted in cells on the ventral surface of the last 4 segments of the abdomen of the worker bees. Wax passes out through pores in the chitinous plates and is employed by the young worker bees to form the comb. 

The honeycomb, after separation from honey, is melted in water, then cooled and remelted, and finally strained and allowed to harden in molds. 

White wax is bleached, purified wax from the yellow wax. The bleaching process occurs by allowing the melted wax to flow slowly over revolving wetted cylinders, upon which it hardens in thin, ribbon like layers. These layers are removed and exposed to sunlight and air until they are bleached; the process is usually repeated. The bleached wax is finally melted and cast into cakes of various shapes. White wax is sometimes referred to as bleached beeswax. 

Description. Beeswax is a solid varying in color from yellowish brown to yellowish-white. It has an agreeable, honey-like odor and a faint, characteristic taste. When cold, beeswax is somewhat brittle and exhibits a dull, granular, non-crystalline fracture. It is insoluble in water and sparingly soluble in cold alcohol, but dissolves in chloroform and in warm fixed and volatile oils.

Constituents. The wax consists principally of alkyl esters of fatty and wax acids (about 72%), chiefly myricyl palmitate C15H31COOC30H61; myricyl stearate; free cerotic acid C26C53COOH (about 14%); hydrocarbons (12%); and other minor constituents, including moisture, aromatic substance cerolein, cholesterol esters, pollen, and propolis (bee glue). The latter two materials are responsible for most of the color of the wax. 

Application. The PhEur and BP include separate monographs for yellow and white wax. Yellow wax is a stiffening agent and is an ingredient in yellow ointment. It is also used as a base for cerates and plasters. Commercially, it is contained in a number of polishes. White wax is employed pharmaceutically in ointments and in cold creams.
PROPOLIS, BEE GLUE – PROPOLIS
Propolis (bee glue) is a resinous substance collected and processed by worker bees from resins and balsams excreted by buds, young branches and leaves of poplar, alder, birch, aspen, willow and other trees and some herbaceous plants. Bees process the collected herbal excretions in the hive with the secretion of maxillary glands by adding pollen and wax to the mass obtained. Bees use propolis for covering the hive walls, honeycomb strengthening, etc. 
Description. Propolis is a dark brown-green resinous substance with a grayish shade, viscous, tough, with a specific resinous scent, and bitter-pungent taste. On storage propolis gains a dark color, becomes hard and fragile. Its specific gravity is 1.112-1.136, depending on the temperature it changes the consistence: at room temperature it is dense, at 20-30°С – viscous, at 36-40°C – soft, formable, at 80-104°С it melts, and on burning it has the frankincense aroma; it is almost insoluble in water, soluble in hot methanol, petroleum ether, ethanol, aqueous ammonia, acetic acid. 
Constituents. The composition of propolis changes depending on the plants it was collected from and the bee enzymes it was processed by. Over 160 compounds were detected, the main of which are phenolic compounds (58%), bee wax (24%), terpenes (0.5%), lipids and waxes (8%), mineral elements (Mn, Cu, Zn), organic acids, vitamins (С, В1, В2, В3, В5, Е), secretion of the salivary glands. Propolis also contains terpenoidal compounds that help to identify the source of its collection. For instance, resinous compounds of poplar buds (Populus nigra, P. italica, P. tremula) are the source of phenolic resins – esters of caffeic and ferlic acids, eugenol, vanillin, pinocembrin, etc.; polyphenolic benzophenones, derivatives of cinnamic and coumaric acids, the diterpenoid labdane are typical for Araucaria species (Araucariaceae), Baccharis species (Asteraceae) and Clusia species (Guttifeae).

Application. Propolis has the antibacterial, antiviral, antifungal, wound healing, anti-inflammatory, astringent, antipruritic, anti-radiation, deodorant, analgesic, hepatoprotective, desensitizing, antitoxic, diuretic, cholagogue, antioxidant, immune stimulating and hypotensive activity. Propolis remedies relieve vessel the spasms, strengthen capillaries, stimulate metabolism, protective functions of the body, skin regeneration, blood formation, cholesterol excretion, improve digestion, lower the blood clotting ability and its ability to thrombi formation. It is used both intact and as the raw material for liquid and soft medicinal forms (tablets, tinctures, water-ethanol emulsions, extracts, alcohol, oil and water extracts, propolis honey and oil, ointments, pastes, cremes, suppositories, etc.). Propolis is often included in cosmetics. 
Side effects. Allergic reactions to hive products.

Contraindications. Propolis medicines are used with caution in people with the known liver and bile ducts disorders, in pancreatitis and nephrolithiasis.

LEECHES – HIRUDINES (SANGUISUGAE)
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	European medicinal leech – Hirudo medicinalis L. (and other species) belongs to the annelids. It is common in the swamps of southern Europe, southern Russia and the Caucasus. It is cultivated. Some 12000 kg of leeches are used annually in Europe and are exported from France, Italy, Portugal and Central Europe. The animal, classed as a threatened species, is officially protected in some countries, including Britain.


Description. The medicinal leech Hirudo medicinalis, is about 6-10 cm long. The sucker at the anterior end has three radiating jaws provided with teeth. Placed in contact with the skin, the animal produces a triradiate cut and can draw about 4-8 ml of the blood. Leeches are kept in a jar with fresh water at room temperature. The water is changed every day. Treatment with leeches is called hirudotherapy, or medicinal leech therapy. On biting the leech injects the salivary gland secretion, which contains polypeptides: hirudin, a thrombine inhibitor, bdellins – trypsine and plasmine inhibitors; enzymes (hyaluronidase, collagenase) prostaglandins; histamine-like compounds. The most important and essential one is hirudin, a protein with the molecular mass of 7100, which includes 65 amino acid residues, in particular, glutamine, asparagine, lysine, cysteine, glycine, serine and some others. 
Application. The secretion that leeches excrete to the blood flow has the spasmolytic activity, strengthens the vessel walls, favors physiological parameters of the heart functioning, blood diffluence and microcirculation improvement. Hirudotherapy has a complex healing effect on the cardiovascular system, provides good results in the treatment of arterial hypertension, varicose veins, thrombophlebitis, hemorrhoids. Hirudotherapy is also used in some gynecological, urological (prostatitis, pyelonephritis), stomatological (gingivitis, parodontosis) disorders, in the complex treatment of bronchial asthma and diabetes. 
Contraindications. Hirudotherapy is contraindicated in septic states, haemophilia, pregnancy, abcessed thrombophlebitis, hepatitis. 
FRESHWATER SPONGE – SPONGILLA
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	Freshwater sponges of the Spongilla genus of the Spongillidae family are found in lakes and slow streams. The two most widespread species are Ephydatia fluviatilis Lieberkuhn and Spongilla lacustris Carter. Freshwater sponges are immobile colonies as nodes of various forms, 2-3 mm thick, long-term colonies reach up to several kilograms in weight. Its color is gray to green and depends on the algae that


live on the surface of the sponge. Its body is pierced with spicules – thin silicate needles connected between each other by an organic substance – spongin.  Sponges consist of phosphates, carbonates and organic compounds. 
Description. The raw material is very light, porous and fragile pieces of various forms and sizes, which are easily destroyed on pressing. The color of the raw material is gray-green or gray-yellow, the odor is absent. The dust from sponges causes inflammation of the mucous membranes of eyes and nose. 
Constituents. The skeleton of freshwater sponges consists of a grid of silicon dioxide needles connected with each other by the organic substance – spongin. In addition, phosphates, carbonates and organic compounds are also detected. 
Application. The action of freshwater sponges is based on the mechanic irritation of the skin due to the presence of silicon needles. A freshwater sponge is an agent used for infiltration and bruise dispersion, in rheumatism and neuralgia. It also has antiseborrheic properties. The mechanism of action is in the ability of the needles to penetrate the upper epidermis layer causing vessel dilation and local redness and peeling. It is also used in the treatment of acne. 
Side effect. Allergic reactions and skin hyperaemia are possible in the place of application. On long-term application of freshwater sponges the skin loses elasticity, gets cyanotic hue, and the risk of skin diseases increases.

Contraindications. Hypersensitivity to freshwater sponge powder; hypertrichosis; skin damage (scratches, cuts, etc.); inflammation of the skin.

VELVET ANTLERS – CORNIBUS ARBOREIS
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	Velvet antlers are young nonossified deer antlers, collected in spring in a precalcified growth stage. Out of all the deer subspecies there are only tree producing velvet antlers: maral (Cervus elaphus sibiricus Sev.), elk (Сervus elaphus xanthopygus Milne-Edwards), spotted deer (Сervus nippon hortulorum Swinhoe). The velvet antlers are most often collected from the spotted deer.


Deers shed their antlers in late winter or spring, and the new ones start to grow. Each antler grows from an attachment point on the skull called a pedicle. While an antler is growing, it is covered with highly vascular skin called velvet, which supplies oxygen and nutrients to the growing bone. Growth occurs at the tip, and is initially cartilage, which is later replaced by the bone tissue. Once the antler has achieved its full size, the velvet is lost and the antler's bone dies. This dead bone structure is the mature antler. 
Description. The greatest medicinal importance the antlers have when they are still immature. It is determined by the number of shoots, mass and size. The number of shoots should not exceed 3 on every velvet antler. The velvet antlers should not bear any calcification mark; they should be porous in the place of a cut. All the inner porous tissue of velvet antlers is filled with blood, thus, freshly collected velvet antlers start decomposing fastly, and they should be preserved as soon as possible.

Constituents. Deer velvet antlers contain calcium phosphate, spermin, lecithin. The chemical analysis of preserved maral, elk and spotted deer velvet antlers has shown their similarity. They contain 52-57% of organic substances and 30-35% of mineral ones. The mineral composition of velvet antlers is diverse. Their ash contains calcium, magnesium, iron, silicon, phosphorus, sodium, potassium, in smaller amount nickel, copper, titanium, manganese, lead, and barium. Various amino acids are extracted from velvet antlers, 38% of which are represented by glycine, proline and glutamic acid. Velvet antlers also contain a large amount of lipids, among which phosphatides, cholesterol and cholesterol esters are found.

Application. Velvet antlers are applied as a tonic in fatigue, neurosis, neurasthenia, after acute infectious diseases, in the heart muscle weakness, hypotonia. 

SHARKS
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	Sharks (classified within the clade Selachomorphа) are a group of predatory fish, which includes about 250 species. The sharks inhabit mainly tropical and subtropical seas and oceans. Different tissues of sharks are used in the production of medicinal fish oil.


One of the components of shark fat is represented by alkyl glycerides. They are glycerolipids with alkyl bond. Alkyl glycerides were first extracted by the Swedish doctor Astrid Brohult who used bone marrow in the treatment of children with leukaemia. On analyzing the bone marrow she managed to prove that its immune modulating activity is due exactly to the presence of alkyl glycerides. These compounds are found in the breast milk (about 0.1%), providing the baby’s protection until its own immune system becomes mature enough. Some amount of alkyl glycerides is found in animal products (cow milk, meat, liver, spleen). The highest amount of alkyl glycerides are found in shark liver – about 30%. 
Experimental results show the general tonic, immune-modulating properties of alkyl glycerides; they lower the blood cholesterol level, improve eyesight, the functional state of the locomotor system. Nowadays alkyl glycerides are vastly studied as an agent for the tumor treatment. 
The fat of shark liver contains vitamins А, Е, D, squalene, squalamine. Squalene is an intermediate product in the cholesterol metabolism. Squalene consuming improves cholesterol excretion through the GIT, which lowers the general cholesterol level and low-density lipoproteids in the blood. Squalene also has the expressed anti-inflammatory and antioxidant activity. 
At the end of 1990s a group of American scientists obtained a new class of antibiotics, the first of which was called squalamine, which forms the tissues (stomach, liver, gall bladder) of the spiny dogfish (Squalus acanthias L.). This class of antibiotics is active towards a wide range of microorganisms (bacteria, fungi). Liver of different shark species is the industrial source of squalene, its content reaches 40% from the weight of the fat. 
COD LIVER OIL – OLEUM JECORIS

Cod liver oil is the oil extracted from the fresh liver of the cod Gadus callarias Linn., and other species of Gadus, Fam. Gadidae. 

The cod inhabits the North Atlantic Ocean in great numbers, finding its food on the ocean floor. It is a large fish, about 1.0 to 1.5 m long with an average weight of 14 kg, sometimes 25 kg or more. 

The fishing fleets consist of motor-trawlers and they use both lines and nets to catch the fish. The fishing grounds are often about 6 miles from the shore and on the return journey the fishermen remove the livers from the fish an separate the gall bladder. At the factory on shore, the livers are washed, cut into slices and heated in large vats to a temperature of 82˚C by admitting steam. The liver of the cod weighs about 4 kg and contains from 30-65 % of the oil, as well as lipases. A temperature of at least 70˚C is required to destroy the lipases and the heating operation takes about 30 min, the oil beginning to separate at about 55˚C. The oil thus obtained is the non-freezing, medicinal oil of commerce.

Description. Cod liver oil has a pale yellow color, and a slightly fishy, but not rancid odor. Its specific gravity varies from 0.922 to 0.929; it is readily soluble in ether and chloroform, but sparingly in alcohol. It remains clear when cooled to 0˚C and maintained at that temperature for three hours. The oil has a high iodine value of 155-173. 

Constituents. Cod liver oil consists chiefly of glycerids of unsaturated acids, about 85 %, the main of which is decosohexaenoic; a small amount of glycerides of saturated acids, including palmitic and stearic acids and from 0.5-1.0 % of unsaponifiable matter, including cholesterol, butyl alcohol, squalene (hydrocarbon) and vitamins A and D. 1 g of cod liver oil contains about 1000 to 35000 international units of vitamin A and 60 to 150 international units of vitamin D.

A fraction from the unsaponifiable matter of cod –liver oil consisting chiefly of a mixture of unsaturated α-glyceryl ethers appears to be the bacteriostatic substance of cod liver oil; 1.0 μg of this fraction per μl inhibits the growth of Mycobacterium tuberculosis.

Application. Cod liver oil is employed as a nutritive and is particularly valuable in rickets and tuberculosis.

SHILAJEET (MUMIJO, MUMJO, SALADJD)
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	Natural shilajeet is a thick, sticky tar-like substance with a color ranging from white to dark brown with visible inclusions of round or elongated “grains” of excrements containing herbal residues. 


Natural shilajeet represents greatly changed excrement agglomerations of some pika species (Оchotona genus, Ochotonidae family), or flying squirrels (Pteromys volatis L., Sciuridae family).

Description. Natural non-purified shilajeet (raw shilajeet) is a heterogenous tar-like substance of dark-brown or brown-black color with a granular, shiny or matted surface, which contains various inclusions of herbal, mineral and animal origin (seeds, sand, herbal parts, fur, parts of wood). Technical processing of raw shilajeet using water extraction, centrifugation, filtration or evaporation helps removing ballast substances, which gives purified shilajeet suitable for medicinal and cosmetic application. Purified shilajeet is a thick homogenous mass of dark-brown or black color with a shiny smooth surface; it has a bitter taste and a specific spicy odor, dissolves in water and is poorly soluble in alcohol, ether and other organic solvents. 
Constituents. Shilajeet contains amino acids, mono- and polyunsaturated fatty acids (oleic, petroselinic, linoleic, linolenic, etc.), phospholipids, organic acids (hippuric, benzoic, adipic, succinic, citric, oxalic, usnic), essential oil; resins, steroids, alkaloids, enzymes, chlorophyll, tannins, coumarins, flavonoids, terpenoids, carotenoids, vitamins В1, B2, B3, B6, В12, С, Е, as well as 60 macro- and microelements. 
Application. Shilajeet has adaptational, wound healing, antibacterial, anti-inflammatory properties.

SHELLAC – SCHELLACUM
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	Shellac is a natural resin, which is a part of secretion found in insects – lac bugs. Lac bug – Laccifer (Lachardia) lacca Kerr (Coccidae family) is a small pest insect. Some of the tree species are cultivated for breeding lac bugs. Shellac is industrially obtained mainly in Burma and India. 


The following species are mainly used for breeding lac bugs: Acacia species, Butea frondosa (Fabaceae), Aleurites laccifera (Euphorbiaсеае), Ficus species (Moraceae), some representatives of Dipterocarpaceae and Sapindaceae. The non-processed product is known under the name of sticklac. Purified sticklac gives several industrial types of shellac. The most widely spread types is whitened shellac – almost white amorphous granular resin; the second one is dewaxed shellac – a light-yellow amorphous granular resin. Shellac is readily soluble in ethanol, insoluble in water, acetone, ether. The melting temperature is 78-80°С, the specific gravity is 1.035-1.140.

Constituents. Shellac contains about 6% of wax, 70-85% of resin, a mixture of aliphatic and aromatic acids, as well as their lactones and lactides. Hydroxylated fatty acids (alevritic acid) are identified in the resin, as well as sesquiterpene acids; insoluble yellow pigment erythrolaccin, tetrahydroxy-4-methyl anthraquinone, etc.

Application. Purified shellac is used as a coating and a separating agent in food industry (food additive Е904), in pharmacy – for tablet and dragee coating.

WOOL FAT (LANOLIN) – LANOLINUM
Lanolin is the purified, waxy substance from the wool of the sheep Ovis aries L., Fam. Bovidae. 

Raw wool contains considerable quantities of “wool grease” or crude lanolin, the potassium salts of fatty acids and earthy matter. Raw lanolin is separated by “cracking” with sulfuric acids from the washings of the scouring process and purified to fit it for medicinal use. Purification may be done by centrifuging with water and by bleaching.
Description. Purified Lanolin is a yellowish white, ointment-like mass with a characteristic odor. It melts at about 34˚ to 40 ˚C and is soluble in acetone, benzene, and other fat solvents. The iodine value is 18-32. It contains between 25 and 30% of water and therefore is commonly called hydrous lanolin. It may be distinguished from true fats by the following test for cholesterol: dissolve 0.5 g in 5 ml of chloroform, add 1 ml of acetic anhydride and 2 drops of sulfuric acid; a deep green color is produced. Anhydrous lanolin is lanolin that contains not more than 0.25% of water. After lanolin has been purified and bleached, it is dehydrated. Anhydrous lanolin is usually referred to as wool fat.
Constituents. The chief constituents are alcohols (44-45%), cholesterol and isocholesterol, agnosterol, lanosterol and the esters of alcohols combined with lanoceric, lanopalmitic, carnaubic, myristic, a little oleic, and other fatty acids. 

Application. Lanolin is largely used as an emollient and for promoting the absorption of drugs by the skin. Anhydrous lanolin is a water-absorbable ointment base. Lanolin is an ingredient in many skin creams and cosmetics. However, it may act as an allergenic agent in hypersensitive persons. A mixture of aliphatic alcohols, and sterols obtained by hydrolysis of lanolin is called lanolin alcohols. This product contains not less than 30% cholesterol and is used as an emulsifying agent in ointment formulations. 

AMBERGRIS – AMBRA
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	Ambergris produced in the digestive system of sperm whales (Physeter, Physeteridae family). Pieces of ambergris are collected at the shores of Indian, Pacific, less often Atlantic ocean. They are light, gray, less commonly black-brown in color, of different size and shape, with a faint pleasant odor.


Ambergris is insoluble in water, poorly soluble in alcohol, readily soluble in ether, fatty and essential oil.

Constituents. The main components of ambergris are non-volatile polyterpene compounds, which give it the property of odor fixation, – ambrein (25-45%), epicoprostanol (30-40%), etc. The odor of ambergris is due to volatile compounds (less than 0.3%) – ambroxide, cyclic ketones, aldehydes, highly polymeric alcohols. In addition, ambergris contains benzoic acid, alkaloids, calcium phosphate.

Application. Ambergris is used in perfumery as a scent fixator since it holds aromatic components on the skin slowing their evaporation from the aromatic mixture.

SPERMACETI – CETACEUM

Spermaceti is a solid wax obtained from the head and blubber of the whale (Physeter macrocephalus Linne (Fam. Physteridae)), is recognized as a quality emollient and a desirable ingredient in cold creams and other cosmetics. 

This whale is found in Pacific, Indian and Atlantic Oceans, and now largely protected by international agreement. However, the sperm whale is an endangered species, and spermaceti is no longer available. Efforts to find a substitute have led to the use of synthetic spermaceti or of jojoba oil. 

Constituents. Spermaceti consists of a mixture of hexadecyl esters of fatty acids. Hexadecyl dodecanoate (cetyl laurate), hexadecyl tetradecanoate (cetyl myristate), hexadecyl hexadecanoate (cetyl palmitate), and hexadecyl octadecanoate (cetyl stearate) constitute at least 85% of the total esters. Synthetic spermaceti or cetyl esters wax is a mixture consisting primarily of esters of saturated fatty alcohols (C14 to C18) and saturated fatty acids (C14 to C18). 

Application. Spermaceti is used in pharmaceuticals to harden ointments and cosmetic creams. 
PRESERVED MEDICAL BILE – CHOLE MEDICATA CОNSERVATA
	[image: image9.jpg]



	Preserved medical bile is natural bile of butcher livestock. The freshly collected bile or a mixture of fresh bile with the bile obtained from bile bladders after three-days storage in the fridge is filtered, and then stabilizers, antiseptics and flavoring agents are added to every liter of bile. Preserved medical bile is used in medicine topically as an anesthetic and anti-inflammatory agent in chronic arthrosis, arthritis, bursitis, and radiculitis. It is also a component of complex medicines for the treatment of liver and gall bladder disorders.


BLOOD – SANGUIS
Blood, received after killing livestock animals (large cattle, pigs and small cattle), is the raw material in production of food, medicinal, fodder and technical products. It is a viscous non-transparent liquid of bright-red color, and it is a kind of the connective tissue. Blood consists of plasma and formed elements: erythrocytes, leucosytes and thrombocytes (Table 23.1).

Table 23.1

Blood composition
	Animal species
	Blood composition,%

	
	Plasma
	Formed elements
	Content in plasma,%

	
	
	
	Serum
	Fibrinogen

	
	
	
	albumins
	globulins
	

	Large cattle
	67.4
	32.2
	3.6
	2.9
	0.6

	Pigs
	56.5
	43.5
	4.4
	3.0
	0.7

	Small cattle
	72.0
	28.0
	3.8
	3.0
	0.5


Blood, after efflux from the vascular system, retains its properties of a liquid, and then coagulates forming a jelly-like substance. In different animals coagulation occurs at a different time: in large cattle in 6.5-10 min, in small cattle in 4-8 min, in pigs in 3.5-5 min, in horses in 11.5-15 min. The blood coagulation is related to the transformation of the soluble plasma protein fibrinogen into the insoluble protein fibrin, which polymerizes as long thin fibers. Fibrin fibers form a reticulate structure where the blood cells are kept. The following medicinal products are produced from the blood: hydrolysin (a protein medicine for parenteral nutrition, which is obtained by acid hydrolysis of blood proteins of large cattle with addition of glucose), infant hematogen (a medicine containing defibrinated blood of cattle, which is used as an adjuvant in anemia of different genesis, especially post-hemorrhagic and iron-deficient ones), hemostimulin (hematogen – 0.125 g, iron lactate – 0.250 g, copper sulphate– 0.005 g, glucose – 0.100 g with adding dry food albumin; is used as a hemopoiesis stimulator); intact serum, fibrin films are a flexible material in burns, wounds and ulcers; peptone is also produced, which is a nutrient medium for the microbiological analysis.

