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PHARMACEUTICAL CHEMISTRY 

UNIT-II 

ANAEMIA 

 Anaemia is a state in which RBC as well as amount of haemoglobin is less in blood.  

 Blood performs several important functions like charging of oxygen to different parts of 

the body and carriage of carbon dioxide to the lungs from the tissues.  

 Anaemia is also defined as “decrease in oxygen carrying capacity of the blood”. It also 

carries nutrition, defense materials, hormones, enzymes and various salts. It has several 

mechanisms to keep acidity, fluidity, pressure etc. constant, hence deficiency of blood leads to a 

deficiency of functions of all organs of the body.  

CAUSES  

  There are several causes of anaemia. The main causes are: 

i) Deficiency of raw materials required to produce blood in the bone marrow. 

ii) Excessive loss of blood from the body and 

iii) Excessive destruction of blood in the body itself, a process known as haemolysis. 

Symptoms of anaemia   

 Initially, iron deficiency anemia can be so mild that it goes unnoticed. But as the body 

becomes more deficient in iron and anemia worsens, the signs and symptoms intensify. 

Iron deficiency anemia signs and symptoms may include: 

 Extreme fatigue 

 Weakness 

 Pale skin 

 Chest pain, fast heartbeat or shortness of breath 

 Headache, dizziness or lightheadedness 

 Cold hands and feet 

 Inflammation or soreness of your tongue 

 Brittle nails 

 Unusual cravings for non-nutritive substances, such as ice, dirt or starch 
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 Poor appetite, especially in infants and children with iron deficiency anemia 

Types of anaemia  

1.  Deficiency or nutritional anaemia 

 This anaemia is due to deficiency of iron, folic acid, vitamin B12, and proteins. Among 

these deficiency of iron and protein are the most common one. 

 Deficiency of iron leads to deficiency of haemoglobin and because of 

heamoglobin deficiency cells are smaller and contain less amount of 

haemoglobin. Iron is available in the diet from green leafy vegetables, onions, 

apples, dates etc. Jaggery is a rich source of iron. Deficiency anaemia can be 

prevented by good nutrition.  

 Folic acid deficiency causes macrocytic anaemia when size of RBC is larger than 

normal but haemoglobin contents are that of normal RBC. Folic acid is available 

in green leafy vegetables and fresh fruits. This deficiency is very common in 

pregnant women which lead to anaemia. 

 Vitamin B12 deficiency results into poor erythropoiesis i.e. production of RBC. 

Main sources of vitamin B12 or Milk and non-vegetarian food.  

 Protein deficiency also causes macrocytic type of anaemia. It can be treated by 

taking a diet rich in protein. Animal proteins, dals, soyabean, groundnuts, milk 

and milk products are rich sources of proteins. 

 Vitamin C deficiency also causes nutritional anaemia. Vitamin C helps to convert 

ferric iron (Fe3+) into ferrous (Fe2+), in which from iron is absorbed and thus it 

helps in normal heamoglobin formation. All the citrus fruits are rich sources of 

vitamin C. 

This type of nutritional anaemia can be treated by giving proper nutritional diet and also 

by proper medicines either in tablet form or by injection. Sometimes in case of severe anaemia 

blood transfusion is also required. 

2. Anaemia due to loss of blood 

 This type of anaemia is due to heavy blood loss due to accidents or it can be chronic e.g. 

menstruation.  Any internal haemorrhage also causes anaemia which can be detected by vomiting 

of blood due to an ulcer in the stomach or duodenum cancer of stomach or cirrohosis of liver. 

Sometimes worms called hookworms also cause anaemia by sucking small quantities of blood 

from duodenum.  

 Treatment should be done by treating the causes or factors responsible for this type of 

anaemia. Patient should be kept under medical suppression and proper diet and complete 

treatment should be given.  
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3. Anaemia due to excessive destruction of blood or Haemolysis 

 Heamolysis is a process by which the red blood cells are destroyed in the circulation and 

this causes anaemia. This condition is not common. In certain diseases e.g. malaria, there is 

excessive de3struction of red blood cells which causes anaemia.  

Detection of anameia 

Anaemia can be diagnosed by estimating haemoglobin concentration and the red cell count.  

 Complete blood count (CBC): A complete blood count (CBC) test gives important 

information about the types and numbers of cells in blood, especially the red blood cells and 

their percentage (hematocrit) or protein content (hemoglobin), white blood cells, and 

platelets. The results of a CBC may diagnose conditions like anemia, infection, and other 

disorders. The platelet count and plasma clotting tests (prothombin time, partial 

thromboplastin time, and thrombin time) may be used to evaluate bleeding and clotting 

disorders. 

 Normal adult hematocrit values vary among medical practices but are generally between 

40% and 52% for men and 35% and 47% for women. Normal adult hemoglobin values are 

generally 14 to 18 grams per deciliter for men and 12 to 16 grams per deciliter for women. 

 A test to determine the size and shape of red blood cells.  

Some of red blood cells might also perform a blood smear, which is a way of looking at 

your blood cells under the microscope. In a normal blood smear, red blood cells will appear as 

regular, round cells with a pale center. Variations in the size or shape of these cells may suggest 

a blood disorder. 

Treatment of anaemeia 

 Some of the important drugs which are effective in treating different types of anaemias 

are as follows: 

 Iron deficiency anemia. Treatment for this form of anemia usually involves taking iron 

supplements and changing diet. The approximate daily dietary requirement of iron is 8-

18mg for children, 15 -20 mg for women. 10-15mg for me. Some of iron containing drugs 

used orally are: 

i) Hydrated ferrous sulphate  

ii) Dried ferrous sulphate 

iii) Ferrous gluconate 

iv) Iron sorbitol 

v) Iron dextran 

http://labtestsonline.org/understanding/analytes/cbc/glance.html
https://www.hematology.org/education/patients/anemia
http://labtestsonline.org/understanding/analytes/platelet/glance.html
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vi) Ferrocholine citriate 

If the cause of iron deficiency is loss of blood — other than from menstruation — the source 

of the bleeding must be located and the bleeding stopped. This might involve surgery. 

 Vitamin deficiency anemias. Treatment for folic acid and vitamin C deficiency involves 

dietary supplements and increasing these nutrients in diet. 

 Anemia of chronic disease. There's no specific treatment for this type of anemia. On 

treating the underlying disease. If symptoms become severe, a blood transfusion or 

injections of a synthetic hormone normally produced by your kidneys (erythropoietin) might 

help stimulate red blood cell production and ease fatigue. 

 Aplastic anemia. Treatment for this anemia can include blood transfusions to boost levels 

of red blood cells. You might need a bone marrow transplant if your bone marrow can't 

make healthy blood cells. 

 Anemias associated with bone marrow disease. Treatment of these various diseases can 

include medication, chemotherapy or bone marrow transplantation. 

 Hemolytic anemias. Managing hemolytic anemias includes avoiding suspect medications, 

treating infections and taking drugs that suppress your immune system, which could be 

attacking your red blood cells. 

 Sickle cell anemia. Treatment might include oxygen, pain relievers, and oral and 

intravenous fluids to reduce pain and prevent complications. Doctors might also recommend 

blood transfusions, folic acid supplements and antibiotics. 

A cancer drug called hydroxyurea (Droxia, Hydrea, Siklos) also is used to treat sickle cell 

anemia. 

 Thalassemia. Most forms of thalassemia are mild and require no treatment. More severe 

forms of thalassemia generally require blood transfusions, folic acid supplements, and 

medication, removal of the spleen, or a blood and bone marrow stem cell transplant. 

Diabetes  

Diabetes is a number of diseases that involve problems with the hormone insulin. Blood 

sugar level is maintained constant at a value of glucose/100 ml. Though several hormones are 

involved in the maintenance of diabetes the most important ones are insulin and glucagon. 

 

Causes  

 

Diabetes is caused as a result of loss of the balanced effect of hormones named insulin 

and glucagon, usually due to less insulin production, sugar starts accumulating in the blood and 

blood sugar level increases and sugar passes in urine along with other minerals. High blood sugar 
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level is known as hyperglycaemia and presence of sugar in the urine is known as glycosuria. 

Insulin is secreting by the beta cells of islets of langerhans of pancreases. Insulin is necessary for 

the burning of sugar in the tissue with the help of oxygen. 

 

Types of diabetes 

 

 Diabetes is of two types  

 

(i) Diabetes insipidus 

(ii) Diabetes mellitus.  

 

Diabetes insipidus: 

 This diabetes arises due to lesser secretion of vasopressin (an antidiurtic hormone) by 

posterior pituitary gland. Symptoms of this type of diabetes are that patient passes larger quantity 

of urine, mainly water and there is excessive thirst.  

 

Diabetes mellitus: 

 This type of diabetes arises by the defecidency of insulin and the blood sugar rises more 

than normal. This disturbs metabolism of protein and other factors in body. Diabetes mellitus are 

of two types: 

(a) Juvenile      (b)  Adult type 

The main symptoms of these type of diabetes increased thirst, increased urinary output and 

ketoaemia and ketouria i.e. presence of ketone bodies in the blood and urine. 

 

Diagnosis  

 

 Blood glucose analysis is of great value in detection of diabetes. Due to hormonal control 

blood sugar level is maintained constant at a value of 70-120 mg of glucose per 100 ml.  

 Diabetes is detected by testing a urine sample for the presence of sugar in the urine. By 

diet control the presence of sugar in the urine may come down to normal range. But this may not 

be so in the blood where the sugar level may be beyond the normal range. Thus the severity of 

the diabetic condition, that is when the blood sugar level is 160-180 mg/dl, can be known only 

by blood sugar tests. 

 One of the important blood sugar tests for detecting the diabetic condition is the sugar 

tolerance test of glucose tolerance test known as GTT. 

 This test is usually carried out in the morning. Blood samples are taken for the 

determination of fasting blood sugar. After withdrawing the blood sample the patient is orally 

given 50g or 1.75 g of glucose/kg body weight and samples are taken subsequently at half, one 

and two hours intervals and the blood sugar level is determined. 
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 In the normal case the blood sugar level rises to about 150 after an hour, then starts 

falling and at the end of two hours the normal level is restored. In diabetic condition the sugar 

level rises higher at 200-300 mg and stays high for a longer time i.e. 3-6 hours. 

 

Control of diabetes  

 Diabetes can be controlled by stabilizing the body metabolism, it can be controlled by the 

following ways. 

 Adjustment of diet to relive stress on the pancreas. 

 Insulin should be given to bring the raised blood sugar to near normal level. 

 Intake of oral antidiabetic drugs to stimulate the pancreas to produce more insulin. 

 Regular exercise. 

 

Control of diabetes should be continued for years. The diet control is of immense 

importance in controlling diabetes and should be maintained lifelong. Diabetic patients should 

avoid: 

 Concentrated sweets. 

 Substances like potatoes, sweet etc., which contains a large proportion of 

carbohydrates e.g. rice, wheat, bajara etc., contain 70-80% of carbohydrates. 

Pulses contain 56-60% of carbohydrates. 

 Fruits and vegetables should be eaten according to their sugar content. 

 A lot of vegetables with low carbohydrate content should be taken. 

 Meat fish etc. do not contain sugar. 

The drugs which lower the blood sugar and can treat the symptoms of diabetes mellitus 

are known as hypoglycaemic drugs. These drugs could be categorized as  

i) Insulin and insulin preparation, which are employed only parenterally and  

ii) Oral hypoglycaemic drug which can be administered orally. 

Diagnostic test for sugar in serum 

FLUIDS TYPICALLY USED FOR CLINICAL CHEMISTRY TESTS 

Blood (whole blood, serum or plasma) 

Urine 

Cerebrospinal fluid (CSF) 

Amniotic fluid 

Saliva 

Synovial fluid (fluid that is found in joint cavities) 
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Pleural fluid (from the sac surrounding the lungs) 

Pericardial fluid (from the sac surrounding the heart) 

Peritoneal fluid (also called ascitic fluid; from the abdomen) 

BLOOD 

Blood is the most commonly used specimen for testing in the clinical laboratory. Blood consists 

of twomain parts – a fluid portion (called plasma, which contains the dissolved ions and 

molecules) and a cellularportion (the red blood cells, white blood cells and platelets). Most 

clinical chemistry analytes are found in theplasma. Part of the preparation of blood for testing 

these analytes involves removing the cells. This is done bycentrifugation of the sample to pack 

the blood cells in the bottom of the collection tube and allow removal ofthe liquid portion for 

testing. 

 

 

 

 

 Preparation of Serum and Plasma 

 

If a blood sample is collected in a tube containing an additive that prevents the blood 

from clotting (calledan anticoagulant), the fluid portion of the blood is called plasma. If the 

blood is collected in a tube with noanticoagulant, the blood will form a clot. A clot is a 

gelatinous semisolid composed of cross-linked proteinthat is formed in a multistep process 

referred to as the clotting cascade. Upon centrifugation, the clotdescends to the bottom of the 

tube along with the cells. The resultant liquid above the cells and clot is calledserum. Serum 

contains all the components of plasma except the clotting proteins, which are consumed inthe 

cascade of reactions that form the blood clot.Some clinical chemistry tests are best performed 
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using plasma, others are best performed using serum,and still others can be performed using 

either plasma or serum.Tubes used to collect blood have color-coded caps that signal what, if 

any, additives are present in the tube.Additives may be anticoagulants to allow preparation of 

plasma or may be substances included to protectanalytes from chemical or metabolic breakdown. 

Note: Certain types of anticoagulants may be incompatible with some kinds of tests. For 

example, EDTAis an anticoagulant that inhibits the clotting of blood by sequestering calcium 

ions that are necessarycomponents of clotting reactions. However, samples of plasma collected 

using EDTA tubes are generallyunsuitable for measurement of calcium and for any test method 

that involves a reaction step dependingon availability of calciumSome clinical chemistry tests are 

best performed using plasma, others are best performed using serum,  and still others can be 

performed using either plasma or serum. 

Tubes used to collect blood have color-coded caps that signal what, if any, additives are 

present in the tube. Additives may be anticoagulants to allow preparation of plasma or may be 

substances included to protect analytes from chemical or metabolic breakdown.  

Note: Certain types of anticoagulants may be incompatible with some kinds of tests. 

For example, EDTA  is an anticoagulant that inhibits the clotting of blood by sequestering 

calcium ions that are necessary components of clotting reactions. However, samples of 

plasma collected using EDTA tubes are generally unsuitable for measurement of calcium 

and for any test method that involves a reaction step depending  on availability of calcium.  

TYPES OF BLOOD COLLECTION TUBES COMMONLY USED FOR CHEMISTRY 

TESTS* 

TUBE ADDITIVE STOPPER 

COLOR 

SAMPLE COMMENT 

None Red Serum Clotting requires at least 30 

minutes at room 

temperature 

Silica clot activator Red/black Serum Silica speeds the clotting 

process compared to no 

activator 

Thrombin Gray/yellow Serum Speeds clotting process 

significantly to produce 

serum in several minutes — 

used mostly for urgent 

(STAT) testing 

Lithium Heparin Green Plasma Preferred plasma sample 

for most chemistry tests — 
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not suitable when testing 

for lithium 

Sodium Heparin Green Plasma Used when testing for 

lithium—not suitable when 

testing for sodium 

EDTA 

(ethylenediaminetetraacetic 

acid as sodium or  

potassium salt) 

Lavender Plasma 
Occasionally used for some 

chemistry tests and 

typically used for 

Hematology 

Potassium EDTA in  

special plastic tube 

Tan or brown Plasma For blood lead testing; 

tubes are certified to have 

very low levels of 

contamination by lead 

Sodium fluoride 

/potassium oxalate 

Gray Plasma For glucose testing — 

sodium fluoride inhibits 

metabolism of glucose by 

white blood cells 

None Red Serum Clotting requires at least 30 

minutes at room 

temperature 

 

Some collection tubes also contain an inert silica gel that positions itself between the cells 

and the serum or plasma during the centrifugation step . It seals the cells in the bottom of the 

tube and prevents substances that leak from the cells from contaminating the serum or plasma. 

These are called serum separator tubes (designated SST) or plasma separator tubes (designated 

PST). 

URINE 

Urine is another fluid commonly used for testing in clinical chemistry laboratories. It is 

especially suitable for tests that evaluate kidney functions, tests that look at waste products that 

are excreted by the kidneys, and for metabolites that are cleared quickly from the bloodstream 

and accumulate in the urine, such as drugs of abuse. Sometimes both serum and urine 

concentrations of a substance are useful to know in order to evaluate how well the analyte is 

being excreted – either to ensure that expected excretion is taking place or to determine if 

unexpected leakage is occurring.  

Urine samples can be concentrated or dilute depending on the hydration status and 

kidney function of the patient. These differences in urine can affect the amount of a substance 
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found in a sample at different times.  Since creatinine is excreted at fairly constant rates over 

time, urine analytes are sometimes normalized to the amount of creatinine in the sample in order 

to correct for the differences in the hydration state of the patient and concentrated versus dilute 

samples. 

Urine is relatively easy to collect from most people, although special techniques may be 

needed for infants and small children. Different types of urine samples, representing collection at 

different times of day and for different durations of time, are used for laboratory analyses. 

TYPE OF URINE 

SAMPLE 

HOW IT IS USED 

First morning sample Provides a concentrated sample of urine that contains the 

overnight accumulation of metabolites . Useful for detection of 

proteins or unusual analytes . 

Random Convenient sample that can be collected at any time . Most 

often used for routine screening tests . 

Timed Typically 2 to 6 hours of urine output is collected to give a 

representative sample; duration of collection depends on the 

analytes . 

24-hour Entire urine output for a 24-hour period is collected . Like a 

timed urine, but used for metabolites whose excretion rates 

may vary with time of day and full 24-hour collection is 

needed to be representative . 

Often, when urine samples will not be tested immediately upon collection, the urine 

must be treated with a preservative. A preservative is a substance that prevents the breakdown 

of analytes of interest. Most preservatives are added to reduce bacterial metabolism or to 

prevent chemical decomposition of the analyte(s) of interest. This is typically done by adjusting 

the pH to an acidic or basic range. Some of the common urine preservatives include potassium 

phosphate, benzoic acid, sodium bicarbonate, acetic acid, hydrochloric acid and boric acid.  

OTHER FLUIDS 

Fluids other than blood and urine, like amniotic fluid, synovial fluid, peritoneal fluid, 

pleural fluid and pericardial fluid, are used in limited clinical settings and are tested for only a 

few special analytes.  



PHARMACEUTICAL CHEMISTRY Page 11 
 

Amniotic fluid is typically used for tests of fetal health. Spinal fluid is used primarily for 

assessment of patients with symptoms of diseases such as meningitis or multiple sclerosis or 

patients who may have suffered a cerebrovascular accident. Chemical testing of fluids such as 

peritoneal fluid, pericardial fluid or pleural fluid is typically done to assess the origin of the 

fluid – to determine whether it has leaked from blood vessels because of pressure differences 

(called a transudate, which is relatively low in protein) or because of inflammation or injury 

(called an exudate, which is relatively high in protein). Saliva is rarely used in clinical 

laboratory testing, but is recognized as a specimen whose composition reflects the blood 

plasma levels of many low molecular weight substances such as drugs or alcohol.  

Saliva can be collected without the privacy concerns of observed urine collection for 

drugs of abuse  testing — in order to witness the specimen collection and prevent sample 

adulteration or substitution by the patient. Saliva also has an advantage for hormones like 

cortisol for pediatric patients, when blood collection is too painful or stressful.   

REFERENCE INTERVALS 

Test results are generally expressed in numbers with units – reflecting the amount of 

analyte in a given volume of fluid (concentration). The results of a patient’s test are compared 

to a reference interval, a range that has been documented to reflect the results expected for 

healthy people. There are several ways to define a reference interval. Some reference intervals 

are based on consensus values that reflect medical decision levels; these values are agreed 

upon by healthcare professionals as good indicators for medical decisionmaking. Some 

reference intervals, especially for tests where there is no medical consensus value, are based on 

statistical analysis of results of the test for healthy populations. 

CONSENSUS REFERENCE INTERVALS  

When test results can be correlated with medical decision levels (MDLs), reference 

intervals are determined by consensus of healthcare professionals. The values are based on the 

results of clinical research and clinical experience. For example, the American Diabetes 

Association (ADA) has used results from many clinical research trials to develop consensus 

values for blood glucose and hemoglobin A1c. The American Heart Association (AHA) and the 

Expert Panel from the National Cholesterol Education Program (NCEP) have evaluated the role 

of lipids as risk factors for heart disease and, based on many research studies of heart disease, 

have identified desirable ranges for cholesterol, triglycerides, HDL and LDL. 

EXAMPLES OF CONSENSUS REFERENCE INTERVALS/MEDICAL 

DECISION LEVELS FOR CLINICAL CHEMISTRY TESTS 

ANALYTE  REFERENCEINTERVAL  CONSENSUS GROUP 
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Glucose  

 (fasting) <100 mg/dL (<5 .5 mmol/L) 

nondiabetic  

100-125 mg/dL (5 .5-6 .9 mmol/L) 

prediabetes ≥126 mg/dL (>7 .0 

mmol/L) diabetes 

American Diabetes 

Association (ADA) 

Cholesterol 
Desirable – <200 mg/dl (<5 .2 

mmol/L)   

Moderate Risk – 200-239 mg/dL   

(5 .2-6 .2 mmol/L)  

High Risk – >240 mg/dL (>6 .2 

mmol/L)  

American Heart Association 

(AHA)   

and National Cholesterol 

Education Panel  

(NCEP) 

Triglycerides  <150 mg/dL (<1 .7 mmol/L)  
American Heart Association 

(AHA)   

and National Cholesterol 

Education Program (NCEP) 

Prostate 

 specific  

 antigen (PSA) 

<4 ng/mL (<4 µg/L) American Cancer Society 

(ACS) 

Hemoglobin  A1c 
4-6% nondiabetic (20 - 42 mmol/mol)  

< 7% target for diabetics (53 

mmol/mol) 

American Diabetes 

Association (ADA) 

(DCCT/NGSP)* and 

International  

Federation of Clinical 

Chemistry (IFCC)* 

 

American Diabetic Association bases its reference intervals on the results of the Diabetes 

Control and Complications Trial (DCCT) and the values standardized to the National 

Glycohemoglobin Standardization Program (NGSP) . The International Federation of Clinical 

Chemistry (IFCC) recommends using reference intervals in mmol of hemoglobin A1c per mole 

of hemoglobin based on its standardization program 

 

2.2 Blood 
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Blood is a connective tissue whose matrix is a liquid known as plasma in which the 

formed elements such as blood corpuscles (RBC), white blood Corpuscles (WBC) and platelets 

remain suspended.  

It is a red, thick and opaque fluid which is alkaline in reaction.   

Its specific gravity is 1.055-1.065, pH 7.3-7.4 and average amount is five liters which 

varies with body weight (above7.7%of body weight) 

Blood is a complex fluid which is scarlet red when taken from an artery and darkish when 

taken from a vein. It has a tendency to solidify when it stands, known as clotting. When clotting 

is prevented by anticoagulants such as heparin, oxalate etc.  

Composition of blood 

It is seen to consist of two parts  

   (I)Plasma 

   (II) Solid cellular portions 

I.  PLASMA 

 Liquid part is known as plasma which is 55% of the volume of blood, and consists of 

91% to 92% of water and 8%-9% solids. Solid portions consist of the following substances.  

1. Organic substance (7.1%-8.1%) 

There are mainly three types of organic substance  

a) Proteins (7%) – there are four types of proteins namely albumin, globulin, fibrinogen, 

prothrombin. These plasma proteins exert an osmotic pressure of 25- 30 mm and help 

in regulation blood volume and blood`s viscosity. Fibrinogen helps in blood clotting. 

b) (i) Internal secretion or hormones – these are the chemical messengers from 

endocrine glands. 

(ii) Antibodies – they are important in immunity reactions and contribute to blood`s 

viscosity. 

(iii) Enzymes e.g. amylase, carbonic anhydrases etc.  

c) (i) Non protein nitrogenous substances –urea, creatinine, ammonia, amino acids etc. 

mainly these are the products of tissue activity which are transported from tissue to 

kidney or skin part excretion. 

(ii) Neutral fats – e.g. cholesterol, phospholipids, pentose etc. these are food stuffs 

absorbed from intestine to tissue for utilization and stage. 

2. Respiratory gases: e.g. Oxygen and Carbon dioxide. 

3. Inorganic substances: e.g. sodium chloride, calcium, potassium, bicarbonate, iodine, iron 

etc. 
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II. Solid cellular portion (which is approximately 45% of the total volume of blood) in which 

free cells known as formed elements or suspended in the plasma. The cells are known as 

corpuscles or blood     cells. There are three types of corpuscles: 

1. Red blood cells or Erythrocytes  

RBC produced in the bone marrow of bones vertebrae, ribs and heads of femur and 

humerus etc. these are biconcave disk having a diameter of 7.2 microns these cells do not have 

nucleus, their life is 120 days. It contains red pigment haemoglobin. RBC helps in the transport 

of oxygen and carbon-di-oxide. 

Red cells are the most abundant cell in the blood, accounting for about 40 to 45 percent 

of its volume.  Red blood cells start as immature cells in the bone marrow and after 

approximately seven days of maturation are released into the bloodstream.  

Unlike many other cells, red blood cells have no nucleus and can easily change shape, 

helping them fit through the various blood vessels in our body. 

Red cells contain a special protein called hemoglobin, which helps carry oxygen from the 

lungs to the rest of the body and then returns carbon dioxide from the body to the lungs so it can 

be exhaled. 

Blood appears red because of the large number of red blood cells, which get their color 

from the hemoglobin. 

2.  White blood cells or leukocytes 

 White blood cells protect the body from infection. They are much fewer in number than 

red blood cells, accounting for about 1 percent of our blood. 

The most common type of white blood cell is the neutrophil, which is the "immediate response" 

cell and accounts for 55 to 70 percent of the total white blood cell count. 

 There are five types of leucocytes:  

i) Neutrophil polymorph 

ii) Eosinophil 

iii) Basophil 

iv) Lymphocyte  

v) Monocyte 

T lymphocytes help regulate the function of other immune cells and directly attack 

various infected cells and tumors. B lymphocytes make antibodies, which are proteins that 

specifically target bacteria, viruses, and other foreign materials. 
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3.  Platelets or Thrombocytes  

Unlike red and white blood cells, platelets are not actually cells but rather small 

fragments of cells. Platelets help the blood clotting process (or coagulation) by gathering at the 

site of an injury, sticking to the lining of the injured blood vessel, and forming a platform on 

which blood coagulation can occur. This results in the formation of a fibrin clot, which covers 

the wound and prevents blood from leaking out. Fibrin also forms the initial scaffolding upon 

which new tissue forms, thus promoting healing. A higher than normal number of platelets can 

cause unnecessary clotting, which can lead to strokes and heart attack 

 

 Structure and function of Haemoglobin 

 Haemoglobin is abbreviated Hb or Hgb, is the iron-containing oxygen-transport metallo 

protein in the red blood cells (erythrocytes) of almost all vertebrates. 

It is the red pigment of the blood and comprises a chromoprotein. It consists of a non 

specific simple protein globins and prosthetic group heme which is an iron contain pigment. 

Its empirical formula of haemoglobin is (C738 H1166 FCN203 O208 S2)
4 and its molecular 

weight is 64,500.  

https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Metalloprotein
https://en.wikipedia.org/wiki/Metalloprotein
https://en.wikipedia.org/wiki/Red_blood_cell
https://en.wikipedia.org/wiki/Vertebrate
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Each hemoglobin molecule is made up of four heme groups surrounding a globin group, 

forming a tetrahedral structure.  

Heme, which accounts for only 4 percent of the weight of the molecule, is composed of a 

ringlike organic compound known as a porphyrin to which an iron atom is attached. 

 It is the iron atom that binds oxygen as the blood travels between the lungs and the 

tissues. There are four iron atoms in each molecule of hemoglobin, which accordingly can bind 

four atoms of oxygen. Globin consists of two linked pairs of polypeptide chains. 

Functions  

It imparts colour to the blood. 

Hemoglobin in blood carries oxygen from the lungs or gills to the rest of the body (i.e. 

the tissues). There it releases the oxygen to permit aerobic respiration to provide energy to power 

the functions of the organism in the process called metabolism. A healthy individual has 12 to 20 

grams of hemoglobin in every 100 ml of blood. 

It act as buffer of the blood pH and maintain it to the tolerable limits. 

Rh factor 

The Rh blood group system is a human blood group system. It is the second most 

important blood group system, after the ABO blood group system.  

https://www.britannica.com/science/molecule
https://www.britannica.com/science/heme
https://www.britannica.com/science/globin
https://www.britannica.com/science/organic-compound
https://www.britannica.com/science/porphyrin
https://www.britannica.com/science/lung
https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Lung
https://en.wikipedia.org/wiki/Gill
https://en.wikipedia.org/wiki/Aerobic_respiration
https://en.wikipedia.org/wiki/Metabolism
https://en.wikipedia.org/wiki/ABO_blood_group_system
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The Rh blood group system consists of 49 defined blood group antigens, among which 

the five antigens D, C, c, E, and e are the most important. There is no d antigen. Rh(D) status of 

an individual is normally described with a positive or negative suffix after the ABO type (e.g., 

someone who is A Positive has the A antigen and the Rh(D) antigen, whereas someone who is A 

Negative lacks the Rh(D) antigen).  

The terms Rh factor, Rh positive, and Rh negative refer to the Rh(D) antigen only. 

Antibodies to Rh antigens can be involved in hemolytic transfusion reactions and antibodies to 

the Rh(D) and Rh antigens confer significant risk of hemolytic disease of the fetus and newborn. 

 

Blood coagulation  

 Blood is a fluid when it is inside the blood vessels of the living body but when blood is 

taken out and kept in a test tube at room temperature without addition of anticoagulants it 

become jellifed within 5-6 minutes. This transformation of blood from liquid to jelly like mass is 

known as coagulation or clotting of blood. Coagulation of blood is major chemical defense 

against blood loss. 

Mechanism of blood coagulation 

 Coagulation of blood is the result of a chain reactions and mechanism of blood 

coagulation can be divided into three stages: 

 The I stage in this process is the production of a lipoprotein called thromboplastin at the 

site of injury. 

The II stage is the conversion of prothrombin to thrombin. 

The III stage is the conversion of fibrinogen to fibrin. A series of coagulating factors has 

been found to be essential for clotting process some important coagulation factors are as follows: 

Factor Number Common Name 

I Fibrinogen  

II Prothrombin  

III Thromboplastin 

https://en.wikipedia.org/wiki/Antigens
https://en.wikipedia.org/wiki/ABO
https://en.wikipedia.org/wiki/Blood_transfusion#Adverse_effects
https://en.wikipedia.org/wiki/Hemolytic_disease_of_the_fetus_and_newborn
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IV Calcium ions 

V Herediatry labile factors like activator gloubin, 

proaccelerin. 

VI  Active from of factor V know as Accelerin 

VII Proconvertin – Serum Prothrombin Conversion 

Accelaerator (SPCA) 

VIII Antihemophilic factor (AHF) 

IX Plasma Thromboplastin Component (PTC) 

X Stuart power factor 

 

XI 

Plasma thromboplastin antecedent (PTA) 

 

XII Hageman Factor  

XIII Fibrin Stabilizing factor, fibrinose. 

 

In the I stage the production of thromboplastin may originate from undamaged tissues by two 

processes known as  

(i) Extrinsic mechanism – when tissues extract with the help of factors V, VII, X 

produces thromboplastin outside the blood vessels and 

(ii) Intrinsic mechanism – when there is production of thromboplastin inside the 

blood vessels with the the help of surface contact factors (X, XII) factors V, 

VI,IX,X and platelets factor. 

In the II stage the thromboplastin  acts another plasma protein known as prothrombin in the 

presence of calcium ions (factor IV) and converts into active thrombin. 
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In the third stage thrombin, in turn, acts on another plasma protein called fibrinogen and converts 

it into fibrin, which is insoluble and when blood cells get attached to the fibrin strands a, blood 

clot is formed. The mechanism of blood clotting can be represented as follows: 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As it is important for blood to coagulate at the site of injury, it is equally important that blood 

does not coagulate in a healthy vessel. Blood coagulation is prevented in healthy vessels by 

substances secreted from the vessel wall; most important among these substances is prostacyclin. 

If a vessel is injured, the damaged part does not produce prostacyclin and platelets coagulate. 
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Blood pressure 

Blood pressure (BP) is the pressure of circulating blood against the walls of blood vessels. Most 

of this pressure results from the heart pumping blood through the circulatory system. When used 

without qualification, the term "blood pressure" refers to the pressure in the large arteries. Blood 

pressure is usually expressed in terms of the systolic pressure (maximum pressure during one 

heartbeat) over diastolic pressure (minimum pressure between two heartbeats) in the cardiac 

cycle. It is measured in millimeters of mercury (mmHg) above the surrounding atmospheric 

pressure. 

HYPERTENSION 

A condition in which the force of the blood against the artery walls is too high. 

Usually hypertension is defined as blood pressure above 140/90, and is considered severe if the 

pressure is above 180/120. 

High blood pressure often has no symptoms. Over time, if untreated, it can cause health 

conditions, such as heart disease and stroke. 

Eating a healthier diet with less salt, exercising regularly and taking medication can help lower 

blood pressure. 

HYPOTENSION 

Hypotension is low blood pressure. Your blood pushes against your arteries with each heartbeat. 

And the pushing of the blood against the artery walls is called blood pressure. Having a lower 

blood pressure is good in most cases (less than 120/80). But low blood pressure can sometimes 

make you feel tired or dizzy. 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Pressure
https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Blood_vessel
https://en.wikipedia.org/wiki/Circulatory_system
https://en.wikipedia.org/wiki/Artery
https://en.wikipedia.org/wiki/Systole
https://en.wikipedia.org/wiki/Diastole
https://en.wikipedia.org/wiki/Cardiac_cycle
https://en.wikipedia.org/wiki/Cardiac_cycle
https://en.wikipedia.org/wiki/Mercury_(element)
https://en.wikipedia.org/wiki/Millimeter_of_mercury
https://en.wikipedia.org/wiki/Atmospheric_pressure
https://en.wikipedia.org/wiki/Atmospheric_pressure
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USES OF MEDICINAL PLANTS 

MEDICINAL USES OF PLANTS 

PLANT  BOTANICAL  USES 

TULASI 

 

Ocimum sanctum Treat cold, cough & dysentery. Tulsi 

is likely to prove 

prophylactic against the negative 

effects of 

environmental toxins, including 

cancer. The 

essential oil is used in cosmetics due 

to its 

antibacterial activity 

NEEM

 

AZARDICA INDICA 
Neem products are believed 

by Siddha and Ayurvedic practitione

be anthelmintic, antifungal, antidiabe

tic, antibacterial, contraceptive, 

and sedative. It is considered a major 

component in Siddha medicine and 

Ayurvedic and Unani medicine and 

is particularly prescribed for skin 

diseases.  

Neem oil is also used for 

healthy hair, to improve liver 

function, detoxify the blood, and 

balance blood sugar levels. Neem 

leaves have also been used to treat 

skin diseases like eczema, psoriasis, 

etc. 

 

https://en.wikipedia.org/wiki/Siddha
https://en.wikipedia.org/wiki/Ayurveda
https://en.wikipedia.org/wiki/Anthelmintic
https://en.wikipedia.org/wiki/Fungicide
https://en.wikipedia.org/wiki/Antidiabetic
https://en.wikipedia.org/wiki/Antidiabetic
https://en.wikipedia.org/wiki/Antibacterial
https://en.wikipedia.org/wiki/Contraceptive
https://en.wikipedia.org/wiki/Sedative
https://en.wikipedia.org/wiki/Siddha_medicine
https://en.wikipedia.org/wiki/Unani_medicine
https://en.wikipedia.org/wiki/Skin_diseases
https://en.wikipedia.org/wiki/Skin_diseases
https://en.wikipedia.org/wiki/Eczema
https://en.wikipedia.org/wiki/Psoriasis
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KIZHANELLI

 

Phyllanthus niruri Phyllanthus niruri has been used 

in traditional medicine for various 

illnesses, like jaundice, chronic 

dysentery, dyspepsia, cough, 

indigestion, diabetes, urinary tract 

diseases, skin diseases, ulcer, sores 

and swelling 

MANGO

 

Mangifera indica Regulates Diabetes 

Lowers blood pressure 

Fights restlessness 

Cures respiratory problems 

 

SEMPARUTHI

 

Hibiscus rosa-sinensis Hibiscus has been studied for its use 

in preventing renal stone formation, 

as well as its respiratory and sedative 

effects. To date there is no clinical 

evidence to prove any of these 

beneficial medical effects. 

Additionally, hibiscus anthocyanins 

have shown antioxidant activity in 

protecting against hepatotoxicity in 

rats. Application and action in 

humans has yet to be investigated. 

ADADODAI Justicia Adathoda The Leaves, flowers, fruits 

and roots of adathoda are used in the 

preparation of the drugs in siddha 

medicine to cure various diseases 

such as coughs, colds, asthma, skin 

infections, fever, bleeding piles and 

inflammation. 

 

https://en.wikipedia.org/wiki/Traditional_medicine
https://www.thesiddha.com/siddha-medicine/
https://www.thesiddha.com/siddha-medicine/
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THOODUVALAI

 

Solanum procumbens Thoothuvalai is a favourite among 

traditional medicine practitioners in 

many parts of India for its anti-

inflammatory, anti-microbial and 

anti-oxidant properties. While 

Solanum Trilobatum (or just 

solanum) is its botanical name it's 

also known as the Purple Fruited Pea 

Egg plant.  
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