
Medical Botany
1: Basic Pharmacology

Terminology
& Introduction to Medical Botany

Veterinary Medicine



Subject
Introduction to the lecture, number of plants, structure and plant derived compounds

Synthesis-metabolism in plants, storage of herbal substance, similarities between plant and mammalian metabolism/synthesis, 
role of active compounds in plants, protection mechanisms in plants, communication in plants, effects of herbal compounds in 
organism, classification-nomenclature of plants

Active compound groups- Active compounds
Active compound groups- Active compounds (Continuation of the previous lecture) 

Prepration of drogs, herbal medicinal products, some applications, dosage, stability/shelf life, distribution/labelling, herbal 
medicinal product production, herbal medicinal products in veterinary medicine, main effects of herbal drogs/ therapeutic 
efficacy, safety of herbal medicinal products, pro/co's of herbal medicinal products, quality assurance/properties documents of 
herbal medicinal products
Some important plants, plant derived compounds and their usage in veterinary medicine

Herbal medicines used in human medicine with known doses that have a potential in veterinary medicine

Lectures to be thought in veterinary medical botany



Common terms in pharmacology would be used throughout the lecture when defining
the effects of the herbal medicinal plants or the active compounds.

The following slides related to common terminology would be presented through the
web site below: 









































































• The use of medicinal plants is found in almost all cultures. In 
some, many types of plants are used. Some are efficacious and 
others are not.

• The science of botany originated in the study of medicinal 
plants. Chemistry, botany, and medicine were all considered 
one field until the 1700's.



Basic Terminology

• Alternative medicine refers to treatments or therapies that are 
outside accepted conventional medicine

• Complementary medicine refers to the use of alternative therapies 
with or in addition to conventional treatment



Definition

• According to the World Health Organization (WHO) 
Guidelines, herbal medicines are considered to be: 

Plant-derived materials or products with 
therapeutic or other human health benefits which 
contain either raw or processed ingredients from one or 
more plants. 

• In some traditions materials of inorganic or animal 
origin may also be present. 



Definition

• The European Directive defines a herbal medicine 
thus: 

A substance or combination of substances of 
herbal origin presented for treating or preventing 
disease or with a view to making a medical diagnosis 
or to restoring, correcting or modifying physiological 
functions. 



• • Medical botanism can be defined as Materia Medika (Medical 
Curriculum), which deals with medicinal plants and herbal substances.

• O Medical Curriculum; Refers to the sources, physical and chemical 
properties of drugs, including plants / herbal substances.

• • Your interest is essential;

• O Medical plants,

• O Parts used,

• O Active substances / substance groups,

• O Influences on living organisms (human, animal) or tissue / organ systems.



• • Instead of Medical Botany, today, with little or no difference in terms of 
meaning and scope, today;

• O Medical Plants,

• O Herbal Medicine,

• O Herbal Medicine,

• O terms such as herbal remedies are used more often.

• • The terms herb medicine and herbal medicine have been described in the 
historical process in almost every country's own culture (as remedies / 
remedies) and as folk medicine.



• • The terms Medical Plants and / or Plant Therapy are used more often today with scientific developments in this field (especially 
with the development of up-to-date chemical and pharmaceutical methods, increased number of well-characterized medicinal 
plants).

• O These terms are current; To protect against disease or to support treatment;

• From medical plants and / or

• from the parts carrying the active substances or

• refers to the use of standardized drug forms (such as capsules, tablets, tinctures) prepared from products obtained by an 
operation.

• • Medical botany is closely related to botany (Plant Science).

• O Environmental science is also closely related to the branches of science such as traditional medicine, pharmacognosy, 
pharmacology.

• O The plant;

• Synthesis and chemistry of primary and secondary materials,

• Complementary and / or alternative medicine,

• Topics such as traditional / cultured medical plants are the main areas of interest / research.



• • Plant biology will not be included in this course. But;

• O Similar or separate aspects of plant and animal cells,

• O Parts of the plant cell,

• O Some important physiological / biochemical events will be briefly 
reviewed.

• O Vegetable raw and active ingredients,

• O For herbal medicinal products,

• O The preparation and use of medicinal products will be extensively 
addressed.



• • Plants and herbal ingredients are used for thousands of years for medical purposes as well as 
for nutrition.

• • In humans / societies there is the same relationship between consuming vegetable substances 
and beneficial effects.

• Especially with some diseases (such as cancer, cardiovascular diseases, heart attack) with 
consumption of plants and / or fruits (such as broccoli, spinach, red cabbage, garlic, onion, sugar 
beet) containing antioxidant substances (phenolics such as flavonoids, tannins) The frequency / 
risk of encounter can be significantly reduced.

• O Hard mustard (Brussels sprouts, black pepper, cabbage, turnip, etc.) is a protective effect 
against various cancers, especially lung cancer.

• O Onion (Allium cepa) and Garlic (Allium sativum) reduce the risk of stomach cancer.

• O Tomato (Lycopersicon esculentum) reduces the risk of prostate cancer.

• O Plants containing phytosterol (such as β-sitosterol, campesterol, stigmasterol) are protective 
against cancer, especially breast, colon, prostate cancer.



• Definitions

• Herbal substances used in medicinal botanical treatment; Herbal medicine, herbal drug, herbal drug preparation, herbal medicinal
product.

• Herbal medicine / lar

• • Herbal medicines / supplements by the World Health Organization (WHO); Plants;

• O Parts such as flower, shell (fruit-root-body shell), root, fruit, seed, leaf (herbal drugs) or

• O Extracts prepared from these parts (such as water-extract, alcohol-extract) or

• O The substances (such as balsam, oleoresin, resin, fixed oil, volatile oil) obtained from plants by various processes (such as 
scouring, distillation) are defined.

• • Medicinal preparations (such as capsules, powders, tablets) prepared with plant extracts, raw or purified extracts are included in 
the herbal medicine;

• • The substances (atropine, digoxin, ephedrine, galantamine, caffeine, morphine, strychnine, taxol, veratrine, vinblastine, etc.) 
obtained from plants and purified by various processes are out of this definition.



• Herbal drug / lar

• • Plant-derived raw materials.

• • Herbal drugs; Used for the treatment of a medical plant;

• O Unprocessed parts (such as flower, bark, root, fruit, seed, leaf, 
lump)

• O Includes unspecified secretions (such as balsam, latex, oleoresin, 
sap, resin, fixed oil).

• • Plant parts; Fresh, mostly dried, whole, cut or shredded.



• Herbal preparation / lar

• • Includes crumbled or powdered herbal medicinal products (such as sap, extract, fixed oil, tincture, powder, 
essential oil) obtained from herbal droplets by various processes (distillation, infusion, maceration, 
extraction, purification, squeezing, dusting, condensation).

• Herbal medicinal products / s

• • Active ingredients;

• O a mixture of one or more herbal drugs or herbal drug preparations,

• O Prepared in suitable pharmaceutical form for a specific use,

• O medicinal products used at an appropriate dosage.

• •



• Herbal medicines are also included in this scope.

• • medicinal products covered by herbal medicine;

• O Content and effects (laboratory and clinic) are scientifically 
demonstrated,

• O Dose-effect relationship has been established,

• O Interactions with traditional medicines have been identified,

• O Standardized

• Use was offered.



• Traditional herbal medicinal products / s

• • Before the application date of the medicinal plants in its composition 
(registration application);

• O for at least 15 years in Turkey or in EU countries,

• O Bibliographically proven that it has been used in other countries for 30 years,

• O For composition and intended use, the physician should be supervised for 
diagnosis or used without prescription or treatment,

• O Where there are special places of use suitable for traditional medicinal 
products,

• O Medicinal products used either orally or by inhalation, exclusively in 
accordance with the specific dosage.

• O Clinical trials are not required for these products; Because they have been used 
for many years to ensure the safety and reliability of these plants.



• Phytopharmaceuticals (Phytopharmaceuticals)

• • are herbal medicines and / or standardized extracts registered in 
official drug books, medicinal products prepared in a suitable 
pharmaceutical form for a certain use area and used at a certain 
dosage.

• • The medicinal plants or herbal drugs prepared for these products 
have been examined clinically sufficiently.

• • They are called "Herbal Medicinal Products" in the EU registers.



• Phytotherapeutics

• • are herbal medicines and / or standardized extracts registered in 
official drug books, oral medicinal products prepared in a suitable 
pharmaceutical form for a small use and at a certain dosage.

• • There is not a sufficient number of clinical studies found with 
medicinal plants and / or drugs prepared by these products.

• • For this reason, the use of phytotherapeutics is based on traditional 
medicine.



• Supplementary food (Supplementary Foods Regulation (OJ dated 2.5.2013, 
OJ No 28635), Definitions - Article 4 / h)

• • To supplement normal feeding;
• O Food items such as vitamins, minerals, proteins, carbohydrates, fibers, 

fatty acids, amino acids or
• O Other than these, concentrates or extracts of substances such as plants, 

herbal and animal substances, bioactive substances, which have nutritive 
or physiological effects, alone or in mixtures,

• O Products that are prepared for daily intake and prepared in capsules, 
tablets, lozenges, disposable powder packets, liquid ampoules, dropper 
bottles and other similar liquid or powder forms.



• Number of plants

• • There are about 1,000,000 plant species in the world with 500,000 defined.

• • Turkey is one of the richest countries in the world in terms of plant diversity and 
number.

• O There are about 12,000 plant species in Turkey; Of which about 3900 are grown only in 
our country (endemic plant).

• The end number is close to 4,000.

• O A plant is called an endemic plant (indigenous plant) if its borders show a narrow, 
narrow area (a country with a few square meters, but usually a regional or narrower 
area).

• O Approximately 12,000 plant species are growing on the entire European continent.



• • Plants and herbal materials are used as food, spices, paint, odor, medicine; It also contains most toxic / 
harmful substance (s).

• It is believed that between 20,000 and 70,000 in the world and about 500 in Turkey are used for food, spices 
and medical purposes.

• O In Turkish Pharmacopoeia (TK-1974) 35-40 medicinal plants and herbal products are defined.

• O The World Health Organization (WHO) has stated that 70% of the world's population uses herbal medicinal 
products.

• • There are also a large number of raw drugs (drugs) or active substances that are used as medicines in 
many plants throughout the plants.

• • Plant-derived drug substances are found in or derived from, or derived from, plants, such as root, tuber, 
leaf, flower, seed, fruit, shell,

• • Active ingredients in plants are used after being obtained in pure form by distillation, brewing, wetting, 
extraction, squeezing, consumption from plant parts.

• • Some drugs are prepared in the form of galenic preparations such as tea, envase, powder, extract, masse, 
infusion, calf, tincture, medical oil etc.



• Plant cell and structure

• • There are important differences between animal and plant cells as 
well as their similarities.

• • In all animal and plant cells, there are intracellular organelles such 
as the cytoplasmic membrane, nucleus, mitochondria, ribosome, 
peroxisome, endoplasmic reticulum,

• • Cell walls, plastids and vacuoles are the most important structures 
that separate plants from animal cells.

• •



• One of the most important differences that separates plant cells from animal cells is the transport of cell 
walls outside the cytoplasmic membrane.

• O The cell wall is rich in cellulose, hemicellulose, glycoprotein, lignin, pectin.

• Lignin (made of phenylpropanoid polymers) gives strength and strength to the cell wall.

• Plastids are the second most important difference of plant cells.

• O Plant cells have three types of plastids (chloroplast, chromoplast, amyloplast).

• O Chloroplasts are the sites where photosynthesis and many secondary substances (amino acids, phytol, 
monoterpenes, diterpenes, tetraterpenes, "carotenoids", ubiquinones, fatty acids) are prepared.

• O Chromoplasts are places where color materials are shaped in the plant.

• O Amyloplasts (leukoplasts) are responsible for the formation of starch in storage tissues like roots.

• O Chloroplasts and mitochondria have both genetic codes and synthesis systems (both functional and 
secondary products).

• Carotenoids protect the membrane proteins from oxidation / damage during chloroplasts during 
photosynthesis.



• • Vacuols are found only in plant cells; They are enveloped with a 
membrane (tonoplast) and occupy a considerable volume in the cell.

• O Vakuoller is filled with cell liquid (especially water).

• O Water soluble substances such as anthocyanidins, alkaloids, amines, 
phenols, flavonoids, glycosides, glucosinolates, saponins, cyanogens, 
tannins, some primary products are stored.

• • Plant cells communicate with each other through channels 
(plasmodesmata).

• It acts as a pathway for the transport of substances such as RNA, typing 
factors, viruses, etc. between cells.



• Herbal materials (primary and secondary products)

• • The substances (metabolites, products) prepared in the plants are divided into two as primary 
and secondary substances.

• • Plants; (Primary products) such as carbohydrates, amino acids, proteins, fats using basic 
substances such as light, water, nitrogen, phosphorus, sulfur; They are important for nutrition.

• • Substances such as alkaloids, phenols, flavonoids, glycosides, saponins, sterols, tannins, 
terpenoids, essential oils prepared by these movements are also known as secondary substances 
(secondary products, metabolites).

• O Many of these substances help people and animals maintain and normalize the body's normal 
functioning.

• Many of the secondary substances (such as ascorbic acid, carotenoids, sulphurous substances, 
tocopherols), especially phenolic substances (flavonoids, tannins, etc.)

• Prevents oxidation and cancer,

• Protects tissues and organs, slows down their wasting, prolongs their life.



• • Once the plant materials are prepared, they are usually transported and stored in the plant's storage areas.

• • It is believed that the plants have prepared> 100,000 secondary materials.

• O Approximately 30,000 of them have been separated from the environment, have been identified / defined 
and their characteristics are determined.

• O As numbers, the active substances in the plants have terpenoids in the first and alkaloids in the second.

• ▪ On the basis of carbohydrates, most of the secondary substances are prepared by 3-4-main route; The 
main of which are given below and in Figure 2a.

• • Amino acids (prepared from acetyl-CoA and shikimic acid)

• • Acetate (acetyl-CoA, formed by oxidative decarboxylation of the puuvic acid)

• • Mevalonic acid (isoprene, consisting of three molecules of acetyl-CoA)

• • Cinnamic acid (composed of amino acids such as L-phenylalanine, L-tyrosine)

• • Shikimic acid (a fusion product of D-erythrose 4-phosphate from the glucone dissociation intermediate 
product phosphoenolpruvate and the pentose phosphate pathway)



• The main groups of secondary substances formed according to main roads / starting
materials are as follows.

• O Acetyl-CoA: Amino acids, such as lipids

• O Mevalonic acid pathway: Phytosterols, saponins, terpenoids

• O Cinnamic acid pathway: Various phenolic materials (flavonoids, condensed tannins, 
lignans, koumarins, etc.)

• O Shikimic acid pathway: Soluble tannins, cinnamic acid derivatives, lignans, alkaloids

• O Amino acids (especially phenylalanine, lysine, ornithine, tyrosine, tryptophan): 
Alkaloids.

• L-phenylalanine from amino acids, aromatic amino acids such as L-tyrosine, L-
tryptophan,

• L-lysine, L-methionine, L-ornithine-like glycolysis and Krebs cycle intermediates are
prepared.



• • Alkaloids are prepared from amino acids in many ways; Some amino acids and prepared alkaloid groups / examples are as follows.

• O Triptofan

• Indole alkaloids (such as physostigmine, reserpine, tryptamine, yohimbine)

• Quinoline alkaloids (such as quinine, quinidine)

• Ergot alkaloids (such as ergotamine)

• O Tyrosine

• Isoquinoline alkaloids (such as anhalamine, colchicine, currants, salsolinol)

• Phenylethylamine derivatives (such as hordenine, mescaline)

• O Ornithine

• Pyrrolidine and tropane alkaloids (such as atropine, hiocin)

• O Lysine

• Piperidine (such as lobelin, pelletierin)

• Quinolizidin (such as lupine, sophorin)

• Indolizidine alkaloids (such as slaframine)

• O Histidine

• Imidazole alkaloids (such as histamine, pilocarpine)



Types of Alternative
and Complementary Medicine

• Veterinary acupuncture and acutherapy

• Examination and stimulation of body points by use 
of acupuncture needles, injections, and other 
techniques for the diagnosis and treatment of 
conditions

• Veterinary chiropractic

• Examination, diagnosis, and treatment of animals 
through manipulation and adjustments

• Veterinary physical therapy

• Use of noninvasive techniques for rehabilitation

• Veterinary homeopathy

• Treatment by administration of substances that are 
capable of producing clinical signs in healthy 
animals



Types of Alternative
and Complementary Medicine

• Veterinary botanical medicine
• Uses plants and plant derivatives as therapeutic agents

• Nutraceutical medicine
• Uses micronutrients, macronutrients, and other nutritional supplements as 

therapeutic agents

• Holistic veterinary medicine
• Comprehensive approach to health care using both alternative and 

conventional diagnostic techniques and therapeutic approaches



Western vs.
Chinese Herbal Medicine

• Western herbal medicine
• Holds that individuals have an inner force that works to maintain physical, emotional, and 

mental health

• Teaches that many diseases occur because an individual’s inner force or natural immune 
system is out of balance

• Chinese traditional herbal medicine
• Based on a holistic philosophy of life that emphasizes the relationship among the mental, 

emotional, and physical components of each individual; also stresses the importance of 
harmony among individuals, their social groups, and the greater population

• Attempts to restore health through correction of imbalances within a patient’s body or 
between the patient and natural order



Herbal Supplements

• Herbal supplements are one of the fastest growing segments of the dietary 
supplement market in Turkey
• One reason may be the desire for a more holistic approach to health care
• Another reason may be that people believe conventional treatments have real or perceived 

limitations
• Another reason may be that people believe natural products do not have side effects
• Herbs have been used for a long time
• Advertising methods have influenced people’s buying behavior




