Tests for pharmaceutical biotechnology
1. After massive blood loss during surgery, the patient developed acute fibrinolysis. Name the drug from the group of drugs that increase blood clotting, which is shown in this case:
A. Aminocaproic acid
B. Vicasol
S. Thrombin
D. Fibrinogen.
Ascorbic acid
2. The technological stage of homogenization is carried out at pharmaceutical enterprises during the production of zinc ointment. What equipment is used for this stage? A. Two- and long-lasting mazeterki, RPAB. Mixers with anchor stirrersC. Electric boilers of various brands D. Boilers with steam heaters. Drum pancakes
3. M-cholinoblockers are very widely used in modern practical medicine. In which case M-cholinoblockers are contraindicated? A. Intestinal atonyB. Renal countC. Bronchial asthmaD. Hepatic colicE. Gastric ulcer
4. Advise a novice nurse who is just beginning her professional career on which route of administration is NOT typical of benzylpecillin sodium: A. Oral. IntravenousC. Intramuscular D. In the spinal canal. In the external auditory canal
5. One of the technological stages in the production of enzyme preparations is drying. Specify the most rational method of drying: A. LyophilicB. In the fluidized bedC. UltrasonicD. Sorption E. Thermoradiation
6. Tannins have astringent action and are used to treat colitis, enterocolitis, diarrhea. What plant material can a pharmacist recommend in this case? Fructus Myrtilli
B. Fructus Sambusci nigri
C. Fructus Ribes nigri
D. Fructus Rhamni catharticae
E. Fructus Frangulae
7. Cash inventory at the pharmacy cash desk is carried out monthly. Over-limit cash balances are related to the increase of the following indicator: A. Financial resultB. Authorized capitalS. Accounts payable D. Cashier's salaryE. Reserve capital
8. During the month, the pharmacy repeatedly received goods from different suppliers. Which of the cumulative documents is used to register the goods received by the pharmacy? Commodity reportB. Register of invoice requirementsS. Recipe logbookD. Registration of retail turnoverE. Income and expense invoice
9. At the end of the month in the pharmacy is calculated the amount of sold margin. Indicate the indicator that is NOT used for this calculation: A. The amount of cash at the pharmacy cash desk B. The amount of receipt of goods at retail and wholesale pricesC. Balance of goods at the beginning of the month at retail prices D. Balance of goods at the beginning of the month at wholesale prices. The amount of sales of goods
10. By mistake, the patient took a salt containing barium. Which of the following salts does not have a toxic effect on the human body? Barium sulfateB. Barium carbonateC. Barium nitrateD. Barium acetate. Barium chloride
11. The analyzed mineralizate contains precipitation of barium sulfate and lead sulfate. These salts can be separated by: A. Ammonium acetate solution. Sulfuric acidC. Acetic acidD. Sodium acetate solution. Ammonium nitrate solution
12. Pharmacist prepares powders with hard-to-grind substance. Indicate which substance is ground with a volatile liquid? A. CamphorB. Magnesium oxideC. Zinc sulfateD. Copper sulfateE. Glucose
13. A 48-year-old woman entered the cardiology department with a diagnosis of coronary heart disease, angina. Seizures appear 1-2 times a day. Which drug is best to recommend for treatment? Isosorbide dinitrateB. EuphyllineC. But-spaD. Papaverine. Dipyridamole
14. For the treatment of long-term non-healing skin burns, the patient went to the pharmacy. Phytopreparation from which plant raw materials can be recommended in this case? Marigold flowersB. Hawthorn fruitsC. Nettle grassD. Lily of the valley grassE. Rhizome with valerian roots
15. Pharmacist-analyst determines the presence of bismuth according to the AND. Which of the following reagents does he use? Potassium iodide solution. Phenolphthalein solutionC. Sodium diethyldithiocarbamate solution D. Starch solution. Dimethylglyoxime solution
16. The specialist of the control and analytical laboratory determines the weight loss in the drug substance during drying. He must consider the constant mass achieved if the difference between the following two weighings after drying does not exceed: A. 0.0005 GB. 0.005 gC. 0.05 gD. 0.01 gE. 0.0008 g
17. Chemist VTK pharmaceutical company determines the quality of purified water. Which reagent should be used to detect impurities of nitrates and nitrites? A. Diphenylamine solutionB. Barium chloride solutionC. Sulfasalicylic acid solutionD. Ammonium oxalate solution. Argentum nitrate solution
18. Sugar syrup is filtered hot to: A. Accelerate the filtration process. Prevention of microbial contaminationC. Preventing the crystallization of sugar D. Removal of excess moisture. Increasing the viscosity of the syrup
19. A pharmaceutical company manufactures new galenic drugs. Indicate when they receive a circulatory system type "Soxhlet"? A. AdonisidB. DigoxinS. KorglikonD. Lantoside. Celanide
20. The pharmacy received a prescription for powders containing ascorbic acid and sodium bicarbonate. Specify the process that takes place between the ingredients: A. DehumidificationB. OxidationC. AdsorptionD. Sediment formationE. Bundling
21. Undirected chemical and toxicological examination of corpse organs is carried out. From which group of poisons does the analysis begin? Volatile poisonsB. Metal poisonsC. Medicinal poisonsD. Pesticides. Mineral acids, alkalis and inorganic salts
22. There was poisoning by metal poisons. During the reaction with dithizone, the chloroform layer turned pink. Which metal poisons need to be tested? Lead and zincB. Thallium and antimonyC. Copper and bismuthD. Manganese and chromiumE. Silver and arsenic
23. The method of gas-liquid chromatography is used to identify substances. Identification of substances in the method of gas-liquid chromatography is carried out by: A. Retention parametersB. Peak areasC. The nature of the zero line D. Peak height. The width of the peak is half its height
24. The pharmacy sells VAT goods. Indicate which group of pharmacy products is subject to VAT benefits? A. Medicines. Baby foodC. OpticsD. Perfumery and cosmetics. Mineral Water
25. Marketing specialists of a pharmaceutical company introducing a new antidiabetic drug conducted a survey of 230 endocrinologists. What method of marketing research was used? PollB. ObservationsS. ExperimentD. Panel
26. Ointment shop of the enterprise masters the production of new ointments. Specify the technological operation that ensures uniform distribution of the drug on the basis of: A. HomogenizationB. Preparation of the basisC. StandardizationD. PackingE. Packaging
27. Aerosol shop enterprise uses propellants of different groups in its work. Select propellants that belong to the group of volatile organic solvents: A. Methylene chloride, ethylene chlorideB. Freons (CFCs) C. Propane, butane, isobutane D. Vinyl and methyl chlorideE. Carbon dioxide
28. Which drug belonging to the group of laxatives can not be prescribed for poisoning by drugs that depress the CNS? Magnesium sulfateB. Sodium sulfateC. Vaseline oilD. Bisacodyl. Gutta-percha
29. A patient with bronchial asthma is prescribed an M-cholinoblocker in the form of an aerosol, which is poorly absorbed from the bronchial mucosa. Specify this drug: Ipratropium bromide. Atropine sulfateC. HomatropinD. ScopolamineE. Physostigmine
30. The pharmacy received a prescription for a mixture containing codeine phosphate and sodium bicarbonate. Specify the process that occurs between the ingredients: A. Deposition of alkaloids. Eutectic mixtureC. Immiscibility of ingredientsD. Hydrolysis of cardiac glycosides. Adsorption of drugs
Cultivation of animal cells and tissues
WRITE OUT THE QUESTION NUMBER AND THE CORRECT ANSWER1. The concept of homeostasis was first formulated1. K. Bernard2. W. Roo (Rox) 3. G. Keller4. R. Harrison
2. Proved the unlimited cultivation of animal cells under the necessary conditions in vitro1. B. Loeb 2. A. Carrel3. R. Harrison
3. Tumor cells in culture1. divided 50 times2. are divided 100 times3. immortals4. do not share
4. When transforming normal cells1. flatten2. are rounded
5. In the transformation of normal cells into tumor nuclear-cytoplasmic ratio1. does not change2. increases 3. decreases
6. Cells of primary culture1. homogeneous2. heterogeneous3. do not contain specialized cells4. actively proliferate
7. Range of variation of parameters of cultivation of animal cells (pH, osmotic pressure, temperature) 1. wide2. narrow
8. Air over the nutrient medium in the cultivation of animal cells 1. close to atmospheric air2. contains 20% of carbon dioxide3. contains 5 or 10% CO24. oxygenated
9. The concentration of growth factors in serum is approximately equal to1. 1032. 1063. 1094. 1012
10. The advantage of fetal serum is1. the content of a large number of unidentified biomolecules2. ease of receipt3. variability of composition 4. Lack of specific growth factors5. cytotoxicity
11. Constant supply of fresh nutrient medium with simultaneous removal of equal - the volume of the medium with cells is characteristic of culture1. intermittent2. constant3. flowing4. perfusion
12. Cultivation of organs on agar clot was first proposed1. Leb2. Spratt3. Trowell4. Chen
13. Spontaneous fusion is inherent in membranes1. surrounding cells2. intracellular
14. Chimerism in plants is manifested phenotypically in mutations1. mitochondria2. kernels3. plastid
15. For the induction of cell fusion is not used1. lysolecithin2. glycerol monooleate3. glycine4. lectins5. Sendai virus
16. For the second stage of cell fusion is characterized by1. release of glycoproteins2. convergence of cells3. membrane fusion4. formation of lipid micelles
17. For the fourth stage of cell fusion is characteristic1. release of glycoproteins2. convergence of cells3. membrane fusion4. formation of lipid micelles
18. Responsible for the binding of antigenic determinants1. H-chain2. L-chain3. Both chains
19. Carbohydrate molecule contains1. H-chain2. L-chain3. Both chains
20. The sensitivity of the indication of bioorganic compounds by ICA is g / l1. 10-32. 10-63. 10-124. 10-18
21. The diameter of the frog's zygote in microns
1,600
2. 1200
3. 1800
4. 2400
WRITE DOWN THE TASK NUMBER AND WORDS
22. The shape of the cell is determined by __________ _____________. 23. The rudiments of adult insect organs used in the study of in vitro differentiation processes -___________. 24. Non-flow culture, the volume of which increases at a constant rate with periodic removal of small portions of cells, is called _________________. 25. The basis of nutrient media is ___________ ____________. 26. The limited number of divisions of normal cells in the example of fibroblasts was first shown _____________ and _____________. 27. The flexibility of the antibody molecule is provided by a hinge region in the ________ chain of the antibody.28. The product of the fusion of immune and tumor cells is called ________. 29. The nucleus surrounded by a thin layer of cytoplasm and CPM is called _______________. ESTABLISH MATCH
	30. Cell culture
	Signs

	1. From embryonic tissue2. Made of adult fabric

	A. Characterized by better survival B. With a low level of cell specialization. It has replicating cells - precursorsG. Contains many non-dividing cells. Has a short life expectancy. It is characterized by active growth



Answer: 1_______, 2_________.
TEST TASKS
1 biotechnology - the direction of scientific and technological progress in medicine and pharmacy for the production of drugs using
1) microorganisms
2) macroorganisms of animal origin
3) enzymes
4) macroorganisms of plant origin
5) polyenzyme complexes
Answer: 1, 2, 3, 4
2 goals of creating transgenic animals
1) increase productivity
2) immunity to disease
3) xenotransplantation of human organs
4) production of medicinal substances and medical food products
Answer: 2, 3, 4
3. pheromone function is
1) antimicrobial activity
2) antiviral activity
3) change in the behavior of the organism with a specific receptor
4) thermoregulatory activity
5) antitumor activity
Answer: 3
4. transversion is a type of intragenic mutation that consists of
1) in the replacement of purine with pyrimidine
2) in the replacement of purine with another purine
3) in the replacement of pyrimidine with another pyrimidine
4) in replacement of pyrimidine with purine
Answer: 1, 4
5. how marker genes are used
1) genes for amino acid synthesis
2) genes for ligase synthesis
3) restriction enzyme genes
4) antibiotic resistance genes
5) genes for the synthesis of enzymes that break down non-specific substrate
Answer: 1.4
6. hybridomas are formed by fusion
1) lymphocytes and Sendai virus
2) T-killer and myeloma cells
3) B-lymphocyte and myeloma cells
4) Antigen and B-lymphocyte
5) Antigen and T lymphocyte
Answer: 3
7. process air passed through the fermentation apparatus is sterilized by the method
1) thermal
2) ultraviolet radiation
3) filtration
Answer: 3
8. target product - biomass. According to technological parameters, the process of biosynthesis is expedient
1) periodic
2) continuous
3) semi-periodic
4) volume-topping
Answer: 1
9. the advantage of the steroid bioconversion method over chemical transformation is
1) high oxidation reaction rate
2) oxidation only from the side chain
3) oxidation by the system of condensed rings
4) oxidation both by the ring system and from the side chain
Answer: 1, 4
10. advantages of immobilization of cells with increased membrane permeability
1) long-term preservation of viability
2) more binding to the carrier
3) increasing the diffusion rate of the substrate
4) increasing the rate of release of the target product
5) the possibility of using flow processes
Answer: 1,3,5
11. type of nutrition of plant tissue culture
1) auxotrophic
2) chemoheterotrophic
3) photoautotrophic
4) hemolitotrophic
Answer: 3
12. from cell culture Smoking tobacco is isolated
1) shikonin
2) ubiquinone
3) aimalicin
4) routine
5) nicotine
Answer: 5
13. extraction of carotene from dried biomass is carried out
1) sunflower oil
2) Vaseline oil
3) volatile organic solvent
4) alkali solution
5) acid solution
Answer: 1
14. propionic acid bacteria for the biosynthesis of vitamin B12 are improved by the method
1) fusion of protoplasts
2) genetic engineering
3) hybridoma technology
4) induced mutagenesis
Answer: 1
15. the leading mechanism of resistance to aminoglycosides
1) protection of ribosomes
2) reducing the permeability of the external structures of the cell
3) modification of the target action
4) enzymatic activation
5) the formation of a metabolic shunt
Answer: 2, 3, 4
16. isolation of tetracyclines from liquid culture is carried out by methods
1) ion exchange chromatography
2) adsorption
3) extraction with organic solvents
4) ultrafiltration
5) deposition
Answer: 2, 3
17. probiotic preparations containing Escherichia coli strain M-17
1) normoflora
2) dry colibacterin
3) gastropharmaceuticals
4) bifikol
5) linex
Answer: 2, 4
18. symbiosis is called
1) close mutualist ties
2) close amensalitic ties
3) close commensalitic ties
Answer: 1
19. human insulin preparations are obtained by methods
1) replacement of the amino acid alanine in the 30th position by threonine
2) recombinant DNA technology
3) affinity chromatography of porcine insulin
4) by replacing amino acids in cattle insulin
5) extraction from the human pancreas
Answer: 1, 2, 4, 5
20. RNA probes
1) Form immunity against viruses
2) Detect the products of gene expression
3) Detect the presence of genes
4) Form immunity against foreign DNA
Answer: 3
SITUATIONAL TASKS
1) Describe the process shown in the figure, according to the scheme
1. process name
2. bioobject its characteristics
3. method of bioobject improvement, advantages, disadvantages
4. the reasons for using this method of improvement for this bioobject
5. damaging agents involved in each stage of improvement of the biological object
6. the mechanism of action of these damaging agents, the type of characteristics of the mutations caused
7. mechanism of protection of the producer from suicide caused by own toxic metabolites.
ANSWER: the diagram shows the process of improving the biological object by the technology of mutagenesis and selection.
As a bioobjectgolden carnation (Penicillium chrysogenum) is used. Penicillium chrysogenum is a strain of micromycetes isolated from garden soil. They have typical for penicillins cultural-morphological and tinctorial species properties, energy is obtained by aerobic respiration. Morphologically represent a racemose, conidiophore with sterigmas has the form of a brush, at the ends of the sterigma of a chain of conidia. On Chapek's agar colonies up to 30-34 mm in diameter, folded, velvety, white edge, conidial zone green, lemon reverse. The optimum growth temperature (28-30) oC.
Method of mutagenesis and selection- based on experimental mutagenesis and selection of the most productive strains by the action of X-rays and ultraviolet rays and some chemical compounds. But here are the features. The genome of haploid bacteria, any mutations are detected in the first generation. Although the probability of natural mutation in microorganisms is the same as in all other organisms (1 mutation per 1 million individuals for each gene), but the very high intensity of reproduction makes it possible to find a useful mutation in the gene of interest to the researcher. As a result of artificial mutagenesis and selection, the productivity of penicillin fungus strains was increased more than 1000 times.
Advantages of the method:
- mutant traits are detected quite quickly only at the level of individual cells;
- it is possible to obtain new types of mutations, including biochemical ones;
- saves time and labor costs of obtaining a new desired feature.
All penicillins have the same structure of the main group, which is represented by a thiazolidone ring connected to the β-lactam ring and has an amino group - 6 - aminopenicillinic acid (6-APC).
For the industrial production of antibiotics use a culture of Penicillium chrysogenum and a medium containing corn extract, hydrol, lactose, mineral salts. Penicillium chrysogenum has strong proteolytic enzymes. Sucrose or a mixture of lactose and glucose in a ratio of 1: 1 is used as a carbohydrate. An important role in biosynthesis is played by sulfur contained in the structure of the antibiotic. The source of sulfur is sodium sulfate and sodium thiosulfate.
Chemical and physical mutagens are used in cell culture to accelerate the selection process. Treatment of Penicillium chrysogenum culture with nitrogen mustard at a concentration of 2.5 * 10-3 M led to an increase in the level of chromosome aberrations in the first passage to 32%, caused a shift in the population towards an increase in triploids. As a result, it was possible to obtain a strain with higher biosynthetic activity compared to the original tissue.
Spontaneous and induced mutagenesis in cell culture allows to obtain producers resistant to β - lactamases or with reduced ability to induce the synthesis of β - lactamases. Acquire liposomal forms.
Ultraviolet radiation- the action of ionizing radiation is based on the ionization of the components of the cytoplasm and nuclear matrix. Ionization produces highly active chemicals (such as free radicals) that act differently on cellular structures. DNA is intensely absorbed by hard ultraviolet light with a wavelength of 4 254 nm. The main product is the formation of nucleotide dimers: two nucleotides located next to each other in the same DNA strand, "close" to themselves, forming pairs "thymine-thymine" and "thymine-cytosine". When DNA replicates in contrast to such a pair in the chain being completed, can be any two nucleotides, ie. the principle of complementarity is not met. Ultraviolet light is a relatively mild mutagen, so it is widely used in breeding.
Nitrosoguanidine- increases the frequency of somatic mutations, the selection of high-performance and technological strain of the producer.
Cytoplasmic proteases, nuclear endonucleases, and a set of strong oxidants lead to cell death. In a normal cell there is a mechanism of protection against radicals and oxidants. These are enzymes of the antioxidant system - catalase, peroxidase.
2) Establish the correct sequence of stages and operations of the technological process presented in the diagram, fill in the missing operations and stages of "Cultivation of the biological object". Suggest options and equipment for cultivating a biological object in a periodic mode.
1. preparation and sterilization of equipment
2. preparation and sterilization of gas flow
3. supply of gas flow to the reactor
4. preparation and sterilization of the substrate
5. introduction of nutrient medium into the bioreactor
6. biomass growth of the bioobject
7. biosynthesis of the target product
8. bioobject preparation
9. cultivation of a biological object
10. analysis of the target product
11. concentration and drying of the target product
12. packing, packaging and labeling of medicinal substance
13. selection of the target product
14. biological waste treatment
Answer: 8, 1, 4, 2, 9, 13, operations: 5, introduction of culture into the bioreactor, 3, 6, 7, 11,10, 12, 14.
Periodic cultivation of the biological object involves periodic introduction into the fermenter of increasing amounts of nutrients. The composition of the culture medium, the concentration of microorganisms (biomass), the amount of protein product or metabolite depend on the phase of growth, cellular metabolism, the availability of nutrients.
Periodic cultivation with the addition of substrate - periodic application of increasing amounts of nutrients. Periodic application of the substrate leads to a prolongation of the exponential and stationary phases, to an increase in biomass and the amount of metabolites.
Periodic fermenters from groups (FZG) - gas and liquid phases are used to obtain antibiotics, vitamins. The design of this fermenter ensures the sterility of fermentation for a long time. It is a cylindrical vertical device with a spherical bottom, which has aerating, mixing and heat transfer devices. Air for aeration enters the fermenter through the bubbler. The holes in the bubbler are directed downwards, the bubbler must correspond to the diameter of the stirrer. The efficiency of the fermenter is determined by the intensity of mixing. Stirring devices are used to maintain the temperature throughout the apparatus, the timely supply of food to cells and the excretion of metabolic products. For turbid fluids with a high degree of viscosity, open turbine mixers with six blades are effective.
3) Identify the drug substance to describe the technological process:
"… Producer obtained by recombinant DNA technology. The cloning DNA was obtained on the basis of mRNA isolated from cells of the anterior pituitary gland. Point mutations were introduced into DNA by the site-specific mutagenesis method in order to eliminate the binding of recombinant protein to the prolactin receptor. The gene in the vector based on synthetic DNA is introduced into Escherichia coli cells. The recombinant producer is placed in a fermenter on a liquid nutrient medium. After completion of the cultivation process, the target product is isolated and purified by a combination of ion exchange chromatography, precipitation and gel filtration methods.
Reply:somatotropic hormone or human growth hormone - a drug for replacement therapy in the absence of somatotropic hormone.
4) Identify the drug substance to describe the technological process:
… Producer at the beginning of the production cycle is restored from the state of anabiosis by passages on liquid and solid nutrient media. For the accumulation of biomass use nutrient media based on casein with the addition of 2% edible gelatin. The process of culturing microorganisms is carried out in bioreactors at a temperature of 37 ° C under conditions of mixing and aeration. The duration of the biomass accumulation process is 6-8 hours. The resulting culture contains 35-40 billion live bacteria per 1 ml. To the culture suspension is added 10% sucrose, poured into ampoules and subjected to freeze-drying to a residual moisture content of 2-4%. The main indicators of quality are the number of living cells per dose and antagonistic activity to test strains of Flexner and Sonne dysentery.
Answer: Lactobacterin dry is a drug for normalizing the microflora.
5) Cross out in a notebook and fill in the table:
	Medicinal
not a substance
	producer
	Method of perfection
bioobject
	Cultivation conditions
tearing
	Metabolite inside
cellular/
extracellular
	Name of the method of separation and purification

	Shikonin
	Lithospermum erythrorhizon plant cell culture.
	selection
	Two-stage process. 1-Increasing biomass
2 - accumulation of metabolites
	Intracellular
	Extraction by chemical methods.

	Threonine
	Esherichia coli pcs. TDG-6
	Induce-
mutagenesis
	Two-stage process. The growth of biomass on a nutrient medium containing azo, carbon, hydrolyzate protein-containing substrate and penicillin. Threonine synthesis
	Extracellular
	Ion exchange chromatography.

	Factor of epidermal growth
	Yeast strain Saccharomyces cerevisiae - BKM CR-349D
	Induced mutagenesis and stepwise selection
	Two-stage process. Biomass growth in media rich in carbohydrates. Aeration.
	extracellular
	Affinity chromatography.

	Ergosterol
	Fungi of the genus Saccharo-
mycetum
	Induced mutagenesis and selection
	Saponification with an aqueous solution of alkali among the organic solvent, autolysis of the mycelium. Two-stage process.
	Intracellular
	Extraction with organic solvents, recrystallization

	Bifidum
bacteria
	Bifido-
bacteria
	selection
	Nutrient medium with casein and 2% gelatin. 37 ° C
	Cell biomass
	Lyophilic drying of biomass with a protective environment


6) Redraw in a notebook and fill in the table:
	medicine. preparation
	INN
	producer
	Har-ka lek.subst.
	testimony
	Activity and method of determination
	Form of release and storage

	Terry Tin
	Terry Tin
	from the culture fluid of Aspergillus terricola
	Lyophil-isolated enzyme
	Purulent wounds, ulcers, burns
	Enzymatic activity, the ability to lyse proteins
	In vials, hold. Liof. Powder 100PE

	Enterol
	enterol
	Yeast Saccharo-myces boulardii
	Lyophil-isolated yeast
	Restoration of microflora
	Determination of living cells
	The tablets are stored at a temperature of 15-25 ° C

	Gentami-qin
	Gentami-qin
	Micromo-
nospora
	Yellow powder
	Treatment
purulent-septic conditions
	Antibacterial
territorial.
By way-
to delay the growth of microbial tests on solids. sweat. environments
	Injectable solutions
in ampoules, ointment, eye drops. In a dark place.

	Actrapid NM
	Human insulin
	Escherichia coli
	Poly-peptide, comp. of the 51st amino
acids
	Sugar treatment
Type 1 diabetes
	Stimulator of carbohydrate metabolism. By the ability to break down glucose.
	Solution for injection

	Transfer factor
	Transfer factor
	Leukocyte mass
	Poly-peptide, comp. of 44 amino acids
	Immuno-stimulant
	Stimulator of the immune response. By the ability to stimulate the growth of the test microbe.
	Capsules for internal use











