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EXERCISE NO. 1






DATE :                                                                                 

INTRODUCTION TO EXPERIMENTAL PHARMACOLOGY AND PHARMACY. SOURCES OF DRUGS

OBJECTIVES

At the end of the practical class the student shall be able to:

1. List the various sources of some common drugs and identify them.

2. Define the various terms relating to the science of pharmacology such as pharmacy, toxicology, therapeutics, clinical pharmacology, ethnopharmacology etc.,

3. Be familiar with the layout of the dept. of pharmacology, the various laboratories, animal room, staff and faculty.

You will be taken round the department to all the laboratories and the departmental animal room.

Note down the names of the specimens displayed, the drug obtained from it, the use of the drug and the type of source (plant/mineral/animal etc.,)

EXERCISE NO. 2A






DATE :

DEMONSTRATION OF COMMON DOSAGE FORMS





ORAL FORMULATIONS

OBJECTIVES

At the end of the practical class the student shall be able to:

1. List the common dosage forms pertaining to the oral route of administration.

2. Instruct patients on the correct method of using these common dosage forms

Write down the dosage form and the generic name of the drug displayed at the various stations. Note the instructions to be given to patients on the proper usage of each dosage form. (Chew, powder, divide, place under tongue etc.,)

Write one important advantage of the dosage form.

Station No.1.  Tablets – sugar coated, dispersible, sustained release, enteric coated,

                       sublingual tablets

Station No. 2. Capsules – soft /hard gelatine capsules, pearls, spansules

Station No. 3. Liquid oral formulations (mixtures)– syrups, mixtures, solutions, reconstituted oral 

                      solutions, elixirs, gels, emulsions,suspensions.

EXERCISE NO. 2B






DATE :

DEMONSTRATION OF COMMON DOSAGE FORMS





PARENTERAL FORMULATIONS

OBJECTIVES

At the end of the practical class the student shall be able to:

1.  List the common dosage forms pertaining to the parenteral routes of administration.

2.  Instruct patients on the correct method of inserting/using these dosage forms.

3.  Explain to patients the precautions to be taken during use of these dosage forms. 

Write down the dosage form and the name of the drug displayed at the various stations. Note the instructions to be given to patients on the proper usage of each dosage form.

Station No. 1. Use of a vaginal tablet, rectal dosage forms (enema, suppository, tablet)

Station No. 2.  Parenteral dosage forms -  I.V.fluids, injections in ampoules/vials

Station No. 3. Eye, ear / Nasal drops

EXERCISE NO. 2C






DATE :

DEMONSTRATION OF COMMON DOSAGE FORMS

FORMULATIONS FOR TOPICAL USE AND THE PROPER USAGE OF               DRUG DISPENSING DEVICES

OBJECTIVES

At the end of the practical class the student shall be able to:

1.  List the common dosage forms pertaining to the various topical/systemic routes of administration.

2.  Instruct patients on the correct method of using the common dosage forms

3. Understand the pharmacology behind the selection of these formulations for particular  therapeutic indications. 

4.  Identify and list the parts of drug dispensing devices and give instructions to patients on the correct use of the same.

Write down the dosage form and the name of the drug displayed at the various stations. Note the instructions to be given to patients on the proper usage of each dosage form/dispensing device.

Station No. 1.  Aerosols – inhaler, spacer, nebulizer, spinhaler

Station No. 2.  Transdermal drug delivery systems (TDS), implants

Station No. 3.  Dosage forms for topical use – powders, ointments, creams, paste, emulsion, 

                        liniment, paints

EXERCISE NO. 3






DATE :

ANIMAL ETHICS AND GOOD LABORATORY PRACTICE

OBJECTIVES

At the end of the session the student shall be able to:

1. Realize the importance of using animals for pre-clinical test​ing.

2. Justify the need for adhering to proper standards of maintenance and care in the use of animals for research and teach​ing.

3. Understand the principles of good laboratory practice and its importance in the conduct of experiments.

The class is divided into two batches. One batch will be taken to the central animal house for a visit. This will be followed by a debate on the topic "The use of animals in research and teaching is justified", which in turn will be followed by a role play on good laboratory practice (GLP). 

Visit to animal house – 30 minutes

Preparation time for debate – 30 minutes

Debate – 1 hour

Role play 15-20 minutes

Concluding remarks by faculty – 10-15 minutes

Batch A will defend the use of animals in research and teaching. Batch B will speak against the use of animals in research and teaching. Use the given printed material for preparation in addition to your own views. Select three speakers from each team who will speak for five minutes each. Preparation time 30 minutes. Each batch will visit the animal house and discuss the following points at the animal house:

1. Maintenance of stock

2. Separate housing of species

3. Separation of pregnant, just delivered, pups, sick animals.

4. Maintaining room temperature

5. Feeding practice (pellets, greens etc.,)

6. Need to use inbred strains in experiments

7. Disposal of dead animals

Five or six students will perform a role play to highlight the importance of a code of conduct in the laboratory. The role play will focus on the rules which are usually broken by students, for e.g. not wearing aprons, teasing animals, lifting mice by tails and walking up and down, dropping animals, rinsing syringes onto the floor, discarding excess drug from dropper onto the table, cooking up data, copying from senior's record etc.

Good Laboratory Practices (GLP) 

Components

Organisation and Personnel:

Management response

Sufficient information and 

 Stimuli provided

Delegation of responsibilities

Training programme

Safety programme

Quality Assurance Programme:

Personnel training and qualifications

Interaction with study -  

 actions taken when failure or

 deviations occur.

Conflict with study - independence

Facilities:

Modifications necessary

Environmental conditions and control

Safety aspects

Waste and disposal

Archives

Apparatus, Material, and Reagents:

Maintenance programme

Calibration

Failure

Labeling requirements

Identification and storage

Test Systems:

Physical/Chemical

System qualified and/or validated

Automatic recording systems

Biological

Characterisation

Storage

History and origins

Contamination

Test and Reference Items:

Receipt and handling

Blind coded items

Data handling

Standard Operating Procedures:

Drafting and reviewing

Management

Recalling and updating

Authorised and unauthorised copies

Transfer of SOPs between

 sites/studies

Performance of the Study:

Study preparation

Study plan

Amendments

Raw data

Controls and acceptance criteria

Reporting of Study Results:

Statistics involved

Quality control criteria

Reporting GLP compliance

Deviations from study plan

Storage and Retention of Records and Materials:

Archiving: General considerations

Test and reference items

Electronic versus hard copy

Access

EXERCISE NO. 4






      DATE :

ROUTES OF ADMINISTRATION OF DRUGS

OBJECTIVES

At the end of the practical group work the student shall be able to:

1. Measure the required volume of a drug in a syringe using aseptic techniques.

2. Administer drugs through the subcutaneous, intramuscular and intravenous routes.

3. Appreciate how the route of administration influences the onset of action of a drug.

1. There will be 3 stations numbered 1-3 with different tasks (1-3) at each station. Each batch will be divided into 3 groups and will be required to spend 25 minutes at each station. At each station complete the allotted task in the prescribed time (25 minutes). 

2. After completing tasks 1-3 in rotation, all students will do task No. 4. (time allotted is 45 minutes)

3. At the end of the session discuss the advantages and limitations of each route with the instructor.

Station No. 1. 

Task:  Measure the following volumes of the solution from the given ampoule/vial.

           (i) 0.1ml  (ii) 1.2ml  (iii) 4.5ml  (iv) 8.0ml

COMPONENTS OF TASK

           - Choosing the appropriate syringe for the volume

           - Choosing the appropriate gauge needle for the desired route

           - Expelling air bubbles

           - Aseptic technique while opening the packet/handling the syringe

           - Withdrawing from a vial/breaking an ampoule

           - Short bevel for iv route, long bevel for im

Station No. 2.  

Task: (a) Inject 0.04 ml into the given animal subcutaneously. 

          (b) Inject 1 ml into the provided model (intramuscularly).  

COMPONENTS OF TASK

           - Cleaning the site

           - Choosing the site

           - Withdrawing to see if in vein

           - Pressure on puncture site

- Aseptic technique

Station No. 3

Task:  Inject 0.1ml of the given drug intravenously into the model provided.

COMPONENTS OF TASK

           - Parts of the I.V. infusion apparatus

           - Aseptic techniques when opening infusion set

           - Positioning of the patient, selection of vein

- Skin preparation

- Inserting needle into vein

· Strapping the needle in place

           - Adjusting flow rate

           - Monitoring the patient

           - Checking drug name, date of expiry, patient ID,

           - I.V.fluids to be checked for impurities

Station No. 4 

Task:  Inject ketamine hydrochloride in the dose of 0.02ml/mouse into two mice by the subcutaneous route. Inject the same volume by the intraperitoneal route to another two mice. Record the time of injection and the time of onset of drug action (loss of co-ordi​nation/ loss of righting reflex). Note the time at which the animals recover. Copy down the data obtained by the other groups to make a master table. Calculate the average time taken for onset of drug action and duration of effect. Tabulate your observa​tions.  

All groups to note - Volumes (in ml) of teaspoon, tablespoon, ounce which will be kept on display.

POINTS TO NOTE  AT EACH STATION

Station 1 - Ampoules with files, needles of different size (gauge), syringes, vials.

1. Needles of 26 gauge used for intradermal, subcutaneous route.

   23 gauge for intramuscular

   21-20 for injecting iv: for giving or withdrawing blood 19,18

   15,16 for blood donation purposes

2. Bevels - short (iv) long (im)

3. Before giving an injection wash hands

4. Open packet carefully without touching nozzle

5. Breaking an ampoule - file and break, discard in bin

6. Use one needle for removing from vial another for injecting, 

    do not leave needle in the vial (infection)

7. Fixing the needle to syringe, checking, removing air bubbles, 

    taking exact quantity

Station 2 - Anaesthetised rats, test tube with water, oranges (model for im route), needles,  syringes

1. Inject into nape of neck (in animal), pinch up skin, needle 45 degrees for sc. When injecting bevel should face up. After injec​tion rub the area. Intradermal injection is more superficial (a bleb will be formed). Sites in humans - to be specified

2. Drugs given sc - insulin, adrenaline, 

                        im - procaine penicillin, B complex injections, tetanus toxoid

                        intradermal - Manteux, penicillin (for sensitivity testing), BCG vaccine

3. Volumes which can be given by subcutaneous route - 1ml, intramuscular route - 5ml (in gluteal region) volume should be less if patient is very thin and emaciated, child, elderly. With larger volumes absorption is not proper. Do not inject in gluteal region in a child until child starts walking. Inject into lateral part of thigh.

4. Heparin should not be given im (hematoma).

5. Injury to nerves- paresis of muscles can occur. Never give injection (im) to child with suspected poliomyelitis.

6. Volume to be injected in experimental animals - Volume of drug injected should be large enough to be accurately measured and small enough to avoid undue rapid change in the blood volume of small animals.

Max. vol. to be given          im               iv

Mouse                              0.25ml        0.4ml

rat                                     0.50ml        2.0ml

rabbit                                1.00ml        10ml

dog                                   2.00ml

Station 3 - Model of hand with vein (made of latex glove stuffed with cotton and a tube filled with red ink placed under the latex on top of the cotton), infusion sets, butterfly needles, I.V. fluid bottles. 

1. Drugs should not be added to blood and blood products. e.g - hypertonic mannitol – irreversible crenation of RBC,   Dextrans - rouleaux formation

2.   Continous infusion - aminophylline, dopamine, cisplatin

      Intermittent infusion - amoxycillin, ampicillin

      Addition via drip tubing - gentamicin

      Bolus - thiopentone sodium (avoid extravasation)

3.   Do not use plastic tubing for glyceryl trinitrate, paraldehyde

4.   Protect from light - nitroprusside

5.   Layering effect of potassium chloride due to density. Shake thoroughly after adding.

6.   Mixing should be done before connecting to the giving set (to mix thoroughly).

Station 4 - 4 mice for each group to be numbered from 1-4, three cages, ketamine

 hydrochloride, 1ml syringe with 26 gauge needle.

1. Note mouse number and time of injection, route.

2. Intensity of drug action (+ loss of co-ordination, ++ loss of righting reflex, - no change) 

3. Observations to be tabulated as follows:

M.No.   Time of inj.   Route   Time of onset of drug action   Time of recovery         Intensity

1. Copy observations of other groups.

2. Home work: Calculate average of the values obtained. 

3.    Write conclusions.                                     

EXERCISE NO. 5                                                                                             DATE :




SOURCES OF DRUG INFORMATION

OBJECTIVES

At the end of the practical class the student shall be able to:

1. List unbiased sources of drug information

2. Select the appropriate source of drug information depending on the information required.

3. Appreciate the merits and limitations of the various sources.

At each station you will find some books which are important sources of drug information. Look for the answers to the questions in these books and write them down in your note-books. Each book is the best source for the particular type of information mentioned in the group tasks.  

Station No.1. – British Pharmacopoeia, Indian Pharmacopoeia  

Task: 1. What is the composition of Lugol’s iodine solution?

              How is it prepared?

              What is the source of this information ? (write the name of the book)

Task 2. What is the purity of Tab. Paracetamol I.P.?

             What is the source of this information ? (write the name of the book)

Station No. 2. – British National Formulary

Task: 1.  Can ciprofloxacin be given during pregnancy?

               Can the sodium salt of frusemide inj. be added to a 5% glucose drip?

Station No. 3 – Martindale’s extrapharmacopoeia

Task: 1.  What is the incidence of cough after starting treatment with Enalapril as 

               compared to Captopril? (Cite 1-2 references)

Station No.4 – MIMS and CIMS

Task:1. What is the cheapest brand (give name of drug and the company name) of

             atenolol (50mg) ? How much does a single tablet cost?

             What is the total cost of therapy for a course of Tab. Co-trimoxazole for 7 days?

             Calculate for the most expensive and least expensive brands of co-trimoxazole.

             (Write the brand name of the drug & the company name) 

Station No.5 – Goodman & Gilman’s Pharmacological Basis of therapeutics

Task : 1. What is the plasma half life of haloperidol in adults? Is it changed in the elderly?

           2.Do you need to modify dosage in patients with renal failure who are on gentamicin? 

           3. What is the oral bioavailability of (a) ampicillin  (b) amoxycillin?

EXERCISE NO. 6






DATE:

PRESCRIPTION WRITING

OBJECTIVES

At the end of this session a student should be able to:

1. Identify the parts of a prescription and realize the importance of each.

2. Write a prescription in the correct format.

3. Understand the medico-legal importance of a prescription

1. A faculty member introduces the parts of a prescription and discusses the importance of each.

2. Group tasks will be distributed. About twenty minutes will be allo​cated for the group tasks. At the end a plenary session will be held for one and a half hours where different groups will present their findings.

GROUP TASKS

Group No.1 

List the accepted latin abbreviations used in prescriptions.

What is the volume (in ml) of one teaspoonful, one tablespoonful, one ounce?

Group No.2

 Write a prescription for a simulated case given by the teacher (refer text-book if necessary).

 What should be the main considerations in choosing a particular drug for a patient/disorder?

Group No.3 

Critisize the given prescription under the following:

      (a) Format

      (b) Use of stationery supplied by a drug store 

Group No.4 

Criticize the given prescription under the following

      (a) Type of prescription errors

      (b) What information (advice) should accompany the prescription?

Group No.5

Prepare a prescription format which may be more acceptable to Indian conditions. What               modifications would you make on the existing format and why? 

Group No. 6

What dispensing errors may happen when prescribing by brand names and why?

What are the advantages of "generic" prescribing?

References:

1. British National Formulary, British Medical association and Royal Pharmaceutical society of Great Britain

2.Text books of pharmacology- Katzung, Lawrence, Goodman Gilman

3. Guide to good prescribing - A practical manual. World Health Organization Action Programme on essential drugs, Geneva. Page 13-31.

EXCERCISE NO. 7






DATE :

 CALCULATION OF DRUG DOSAGE AND PERCENTAGE SOLUTIONS

OBJECTIVES

At the end of the session the student shall be able to:

1. Calculate the quantity of drug present in a given solution.

2. Appreciate the importance of calculating the total quantity of drug and its conversion from percentage and molar solutions for individualization of therapy.

Introduction - 20 mins covering rules of conversion, Percentage solutions, molar solutions, milli equivalents etc., and the importance of calculating the total quantity of drug in percentage solutions.  Eight problems will be given. They will be done as individual  tasks. All students will be expected to work out the problems on an individual basis. Work books will be corrected by the instructor.

INDIVIDUAL TASKS

 1. How much noradrenaline (in mg) is there in 4 ml of a 1:1000 solution?

2. How many mg of lignocaine are there in a 10 ml ampoule of lignocaine 1%?

3. How many mmol of sodium bicarbonate are there in 100 ml of an 8.4% solution?

4. How many mg adrenaline are there in a 10 ml ampoule of  adrenaline in a 1:200,000 solution?

5. How many ml of a 1:10,000 solution would you need to obtain 1 mg of adrenaline?

6. How many tablets of (a) 125 mg chloroquine sulphate (b) 100 mg chloroquine phosphate should be prescribed for a total dose of 300 mg chloroquine base? How many ml of the syrup chloroquine sulphate should be prescribed?

250mg chloroquine phosphate = 155 mg chloroquine base

200mg chloroquine sulphate = 150 mg chloroquine base

Syrup chloroquine sulphate 68 mg/5ml (= chloroquine base 50mg/5ml)

7.If 1 ml of 1:200 solution is diluted to 5 ml, what is the strength of resultant solution ?

8. A Patient is brought to the casualty with the complaint of chest pain of sudden onset. On examination he appears agitated, has cold & clammy skin and is sweating. His BP is 75mm Hg (Systolic)  Body weight  : 70Kg    Bilateral basal crepitations are present. ECG was suggestive of extensive anterior wall  myocardial infarction . Chest radiograph showed  pulmonary congestion.

(a). How would you start a dopamine drip for this patient? Dopamine vials are available at a

 concentration of 200mg /5ml

(b).  What will be the required drop rate?

(c).  How many hours will this infusion last? 

EXERCISE NO. 8






DATE :

ADVERSE DRUG REACTION MONITORING

OBJECTIVES

At the end of the practical group work the student shall be able to:

1. Define ADR Monitoring and list the sources of ADR reports.

2. Appreciate the importance of ADR monitoring.

3. Identify which adverse effects should be reported and why.

4. Report an ADR to a monitoring centre.

1. A faculty member will give an introduction for 15 minutes on history (Thalidomide, sulphanilamide, SMON) and current problems (how ADRs may lead to withdrawal of drug from the market, dosage change or restricted prescription etc.,)

2. Group tasks will be distributed. About one hour will be allo​cated for the group tasks. At the end of one hour a plenary session will be held for one hour where different groups will present their findings.

GROUP TASKS

Group No.1 

1.List the sources of ADR reports and the types of ADRs likely to be revealed from them.

2. What are the number of patients to be exposed to a given drug to be able to detect various ADRs with varying incidences, and various background incidences of disease.

Group No.2

1. Prepare an ADR monitoring form and indicate the need for each component.

Group No.3 & 4

(The teacher will give situations of a drug producing an ADR. Each group will be given 3-4 situations. Answer the following questions)

          a) Will you report this ADR? If yes why? if no why?

          b) Will you decallenge?  If yes why? if no why?

          c) Will you rechallenge?  If yes why? if no why?

Group No. 5 & 6 

Fill up the ADR monitoring forms based on the information available in the hospital record of a patient. You are provided with (a) A patients' hospital record (given below) (b) ADR monitoring forms from the JIPMER centre (Appendix - 2 ).

PATIENT'S HOSPITAL RECORD

Name of the patient:   Shiv Kumar

Age                          :  30 years

Sex                          :  Male

Height                     : 6 feet,   Weight :    60 Kg.

Hospital registration No: 25098

Date                         : 1.9.98

Diagnosis                 : Essential hypertension

General physical examination: Patient healthy, well oriented in time & space, no jaundice, JVP normal

Vitals:                        Pulse - 70/min

         Respiratory rate - 16/min

         temp. afebrile

         BP 150/100 mm Hg (rt. arm supine)

Systemic examination: Resp.system – normal          CVS - normal

Past history _ No history of allergy  No family history of diabetes or hypertension

Lab. investigation : Hb - 16 gm%  TLC - 6000/cu mm    Serum cholesterol- 200 mg %

Treatment : given on 1.9.98

Tab. Prazosin (minipress)   1mg    B.D.

Tab. Hydrochlorothiazide    25 mg O.D.

After one week treatment patient felt dizzy and fell down in the bathroom and sustained superficial scalp injury. The dose of Prazosin was reduced to 0.5 mg after checking the BP standing.  (standing BP 100/70 mm Hg).

                                                                                   (Sgd) JOHN SMITH

                                                                                   Associate Professor

References:

1. Yellow form, Forms from other centres, ADR form from JIPMER (Appendix-2)

2. Lawrence DR, Bennet PN, Brown MJ, editors. Clinical Pharmacology. 8th edition, Churchill Livingstone 1997. (for answers to group task no.1)

3. Stephens MDB. Editor. The detection of new adverse drug reactions, New York.  Stockton 

       Press, 1985.

EXERCISE NO. 9






DATE :

MEDICAL ETHICS AND INFORMED CONSENT                                             FOR RESEARCH ON HUMANS

OBJECTIVES

At the end of the session a student shall be able to:

1. List the principles of medical ethics and understand their importance in relation to the practice of medicine

2. Appreciate the history and ethics behind seeking informed  consent.

3. Understand the components of an informed consent form and realize its medico-legal implications.

4. To recognize the specific groups (children, mentally ill patients etc.,) where informed consent has to be sought from the guardian.

5. Realize the extent to which unethical practices may result in curbing the professional freedom enjoyed by doctors.

A brief introduction covering the universal principles of ethics and its application to medicine will be  given.  The ethics of research in humans, history behind the Helsinki Declaration and the need to safeguard scientific and personal interests prior to commencement of any research in humans is explained. You will be divided into small groups and assigned a group task (20 minutes). All groups do a single task.  At the plenary other groups will be asked to list the positive and negative points of the presentation.

Role play : The teacher will ask one of the students to get informed consent from another student in the form of a role play.

Video film: A video film "Sweetening the medicine" will be shown and you are expected to voice your comments as to what you think of unethical drug promotional practices and the behaviour of doctors who fall a prey to such inducements from pharmaceutical companies.

You are given two individual tasks to be done as home work and written in the practical record book.

GROUP TASK

Design  an informed consent form for a volunteer to take part  in the  study  of a drug (brief protocol given below).  Explain  the necessity of including each component. 

   ANALGESIC EFFICACY AND PHARMACOKINETICS OF BUPRENORPHINE

A double blind placebo-controlled clinical trial to document  the analgesic efficacy and pharmacokinetics of Buprenorphine is to be conducted on patients with post-operative pain. Each patient will receive  either the placebo or the drug in a random  manner.  The drug  is  to be given sublingually after the  operation.  5ml  of blood will be withdrawn every 15 mins for the first hour and then hourly  for the next 6 hours by means of an in-dwelling  cannula. Urine  will be collected every two hours. Pain will  be  assessed using a visual analog scale in the same time schedule.

The following components should be present in an informed consent form:

      a) Name & Designation of investigator

      b) Institute where the study will be carried out

      c) Name & address of the patient

      d) Age sex & hospital number

      e) Title of the study

      f) Procedure in layman's language

      g) Option to opt out of the study

      h) Care will not suffer if he opts out.

      i) Adverse effects (known and unknown)

      j) Signatures

Sample of an informed consent form – please see Appendix 4

IndivIdual tasks
Discuss the following scenarios and indicate which ethical principle has been violated.

1.  A  new NSAID has been introduced to  the  market. Its ADR profile  has not been investigated adequately. The drug  company marketing the NSAID gives you 1000 tablets as sample and asks you to  try out the drug on 50 patients. You are also  informed  that you can present your findings at an international conference  to be  held  after  2 months in U.S.A.  Expenses for  you  and  your spouse  will be paid for by the company.  You agree, and  start  using the drug on patients who attend the PHC where you work but not on patients who come to your private clinic.

2. The hospital has a cadaver-organ-donor programme. All doctors are encouraged to get prior permission from the relatives of the dead person prior to removing any organ. However, most people refuse on religious grounds. The doctors are under pressure from the administration and hence remove the corneas without the knowledge of the relatives since removal does not effect the presentation of the cadaver. Comment.

EXERCISE NO. 10                                                                                                   DATE:

DATA PRESENTATION AND ANALYSIS
OBJECTIVES : 

At the end of the practical class the student shall be able to :

1.  present data in a tabular form. 
2.  carry out basic statistical analysis of data. 

3.  interpret the results and draw conclusions.

I. Data Presentation: 

An introductory class will be taken on data presentation (30 min) and students will be divided into 4 groups. Each group will be given simulated results (data) of an experiment and asked to devise a table to display the data (30 min). Plenary will be held where each group will present their table.

Task A : Read the following situations and present the data in a tabular form :

(The same set of problems are to be used for Task A of Data analysis - see below)

1. In an experiment, 2 groups of 6 rats were injected with amphetamine and saline  respectively and food intake was measured for 2 hrs.  The initial weight of rat food was 10 g for each rat. At the end of 2 hrs, the remaining food was weighed and the following data were obtained:

Group I  - Saline               - 8.21, 5.3, 6.40, 7.584, 6.120, 7.2 g

Group II - Amphetamine   - 9.5, 9.473, 9.24, 8.9, 9.90, 10 g

2. The effects of atropine (1.0 %  solution) on the pupil size was studied in 8 rabbits. The pupil size was measured before and after administration of saline in one eye and atropine in the other. The data obtained were as follows.

Right eye 

Saline(1drop)before 5, 6, 3, 4, 7, 5, 6, 5 mm

                     after    6, 5, 4, 4, 6, 6, 6, 6 mm

Left eye

Atropine(1 drop)before 6, 4,7,3,5, 6, 5, 6 mm

                          after 7, 8, 9, 6, 8, 9, 6, 8 mm 

3. The cardiostimulant activity of a plant extract (2 µg) was compared with that of epinephrine     (2 µg)  Twelve isolated frog heart preparations were used and heart rate was observed after administration:

Preparation no.  1- 6:

Basal heart rate-  58, 62, 54, 45, 75, 80 bpm

Epinephrine      -  90, 85, 62, 60, 85, 91 bpm

Preparation no.   7-12:

Basal heart rate-  75, 70, 61, 52, 73, 75 bpm

Plant extract      -  91, 89, 83, 59, 81, 87 bpm 

4. The analgesic effect of morphine (3 mg/kg; sc) and aspirin (10 mg/kg; sc) were compared using 0.6% acetic acid writhing. The data are as follows.

Saline     (n=6)   :  22, 25, 29, 30, 21, 32 writhings (in 15 min)

Aspirin    (n=7)   :  15, 18, 18, 20, 22, 17, 16 writhings (in 15 min)

Morphine(n=6)   :  5, 8,11, 2, 10, 4 writhings (in 15 min)

Checklist for table

Contents:

1. Table No. and Title                                           

2. Column headings                                          

3. Serial No. for rows                                       

4. Units                                                             

5. Species & No.  ( 'n' of subjects/animals)                                

6. Drugs name & doses, route  

7. Asterisks to indicate significance

8. Foot notes                        

     a. The values  (Mean ± SD)

     b. P values /df (degrees of freedom) 

c. Expansion of abbreviations if any            

9. Important derived data.

Characteristics:

1. Lines

2. Alignment (horizontal & vertical)

3. Uniformity

4. Precision

5. Simplicity

6. Clarity

II. Data analysis :

An introductory class will be taken on statistical analysis of data (2 hr) and students will be taught how to choose a statistical test and do calculations. A sample problem will be derived in the class. All students have to carry out the tasks A & B (choose a test and analyze the data) individually for all problems. They will work out the solutions in the record notebook and submit the same for correction.

Task A: Choose an appropriate statistical test to analyze the data presented in problems         1- 4.  Use the worked out example as a guide to arrive at a logical conclusion for choosing the test. Analyze the data and draw conclusions.

Task B: Choose the most appropriate statistical test you would use for problems 5-9.

5. A new drug was tested to see whether its concentration in the body alters with time. 10 mg of the drug was given iv and plasma concentration was measured at 4, 8, 12, 24, 48 & 72 hrs.

6. The wound healing effect of a traditional drug was tested in rats. Two groups of rats (6 each) were administered either saline or test drug and the effect was measured in scores(0-5; 0 -No healing; 5- Complete healing)

7. The antihypertensive effect of a drug was measured in 10 rats. Baseline mean BP was measured on day 0. The drug was given on day 1,2,3….10. BP was recorded  on days 1,2,3….10.

8. Does blood pressure vary with bodyweight? To find out this, mean BP and weight of 100 rats were measured.

9. The effect of atropine on physostigmine induced salivary secretion was studied in 6 dogs. Salivation was scored (0 - no salivation; 1- mild; 2- moderate; 3-high; 4-frothing) after physostigmine administration. Then atropine was given. After 15 min another dose of physostigmine was given and salivation scored.

Worked Example

Aim 



To see whether amphetamine alters food intake.

Analysis type 

 
Comparison of means

Parameter to be analysed 
Food intake

No. & Name of the groups / data sets to be analysed - 2;   saline & amphetamine

Distribution of data  (Normal or Non-normal)               Normal

Design (Paired or Unpaired)                                          Unpaired

STATISTICAL TEST  TO  BE USED     ? (to be chosen from the table provided in Appendix 5)

EXERCISE NO. 11                                                                                                   DATE
STUDY OF ABSORPTION AND BIOAVAILABILITY OF DRUGS IN MAN

Objectives

At the end of the practical class the student shall be able to:

1. Quantitatively estimate the levels of iodide in the saliva.

2. Understand the importance of timing sample collection in relation to drug intake when estimating drug levels.

3. Understand the importance of bioavailability and pharmacokinetics in clinical practice. 

Drugs and solutions:

           a) Potassium iodide 0.3 g capsules

           b) 0.1% solution of KI serially diluted to 0.03%, 0.01% and 0.003%    

           c) Sulphuric acid 3% solution

           d) Hydrogen peroxide

           e) Starch solution 0.5% in distilled water.

Apparatus: Droppers, glass rods and porcelain tile.

Procedure 

One student will swallow a capsule (0.3g) of Potassium iodide and will examine the saliva every ten minutes for one and a half hours.

Preparation of standard: 

To 2 drops each of the above standard KI solutions add 2 drops of sulphuric acid, one drop of hydrogen peroxide  and one drop of starch solution. The development of a blue colour denotes a positive test the intensity of which indicates  the concentration of KI. Prepare fresh standards for each subsequent test.

Testing the samples of saliva: The procedure is the same as that for the standard except that the standard solution is replaced by 2 drops of saliva. The approximate values are obtained by direct matching with the standards.

B. Pharmacokinetics and Bioavailability

Drugs and solutions: 

a) Serum samples taken at 0, 15, 45, 75, 105 and 135 minutes after ingestion of KI.

           
b) Standards of concentration 50, 100, 200, 400, and 800 ng/ml 

          
c) Sulphuric acid 3% solution

           
d) Hydrogen peroxide

           
e) Starch solution 0.5% in distilled water.

Apparatus: Test tubes, Droppers.

Procedure 

Six serum samples collected at 0 min and 15, 45, 75, 105 and 135 min after the administration of potassium iodide are provided. The concentration of KI in each sample is estimated using the method described for testing the salivary sample.

Plotting and Calculation:

Draw a 'Concentration Vs Time' plot using a semilog paper and calculate the Area Under the Curve (AUC), Concentration at 0 min (Co), apparent Volume of distribution (aVd), Clearance (Cl), and elimination t-half (t(). Compare the AUC of standard preparation with that of test preparation and find out the relative bioavailability of the test preparation.   

AUC is calculated using the trapezoidal rule. 

Formula:   AUC =  [(c1+c2)X({t2-t1}/2)]+[(c2+c3)X({t3-t2}/2)]…………+[(cn+cn+1)X({tn+1-tn}/2)] 

where c = concentration in (g and t = corresponding time in min. AUC is expressed as (g/ml/min

Co  is found out by extending the terminal elimination curve to meet the Y axis. The concentration at the intersection is taken as Co. It is expressed as (g/ml

aVd is calculated by dividing the total dose (D) by Co and is expressed as ml.

Cl is calculated using the formula dose(D)/AUC. It is expressed as ml/min

t( can be calculated by finding out the time corresponding to (Co/2). 

Relative Bioavailability = (AUCt /AUCs)X100 %  where t = test preparation 

and s = standard preparation.

EXERCISE NO. 12






DATE :

STUDY OF THE ACTION OF DRUGS ON THE RABBIT'S EYE

OBJECTIVES

At the end of the practical class the student shall be able to:

1.  Instill  drugs carefully into the rabbit's eye by  the  pouch method without injuring the cornea.

2. Study the effects of drugs on the rabbit's eye.

3. Record, analyze and interpret the observations obtained during the experiment .

Animals:   Rabbits

Apparatus: Droppers, measuring scale, torch, cotton wool, calculator (optional)

Drugs & solutions:

            1. Saline              

            2. Eserine salicylate     0.5%

            3. Atropine sulphate     1.0%

            4. Lignocaine                1.0%

Procedure 

Place  the  rabbit (No.1) on the table. Measure the  diameter  of both  the pupils with the help of a scale. Observe the  condition of the conjunctiva (congested or not) and elicit the corneal  and light reflexes. Record your findings. In the left eye  put  one drop of saline and in the right eye one drop of eserine. Use  the pouch  method for instilling the drops. After adding  the  drops, the medial canthus should be pressed for 30 seconds. Record the following parameters at one minute, 5minutes and ten minutes after instilling the drug and saline. Parameters to be measured:

1. Diameter of the pupil

2. Light reflex

3. Corneal reflex              

Record your observations in a tabular form. Repeat the same procedure for atropine,  and lignocaine on separate rabbits (Nos 2, & 3 ) . 

Repeat the experiment in your free time using ExPharm v2 for Windows - A Computer Assisted Learning (CAL) software programme with simulated experiments.

Presentation of data and analyses:

Pool  the  data  from  other  groups (for atropine at 10 minutes only) and  formulate  appropriate table(s) to display the data. Analyze the pooled data using  appropriate statistical test(s) and draw conclusions. Make sure that table(s) is/are complete in all respects. A sample of the tables for recording pooled data and for doing the Student's t test is given in Appendix - 3.

Questions

1. Name three miotics, mydriatics and ocular local anaesthetics used clinically and list their important uses and contraindications?

2. The stomach wash fluid taken from a case of poisoning produced pin-point pupils when instilled into the eye of a  rabbit. The intraocular  tension  was found to be decreased.   What  is  your probable diagnosis? Justify your answer.

3. List the ophthalmological routes of administration? Draw a diagram to illustrate the sites.

EXERCISE NO. 13






DATE :

STUDY OF EFFECT OF DRUGS ON CILIARY MOVEMENT OF FROG'S OESOPHAGUS

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Demonstrate the action of drugs on ciliary movement of frog oesophagus. 

2. Record and interpret the observations obtained.

3. List uses of cholinergic and anticholinergic drugs and explain the basis for their use in each condition.

Animals:   Frog                

Drugs and solutions:

           Acetylcholine   100µg/ml 

           Physostigmine 100µg/ml 

           Atropine           1µg/ml                

           Frog Ringer 

Apparatus: A pair of scissors, forceps, poppy seeds, cotton, droppers, frog board, stop-watch

PROCEDURE 

Pith a frog. Slit open the oesophagus from the buccal cavity to the stomach. Wipe the blood gently using a cotton swab  dipped in  Frog  Ringer solution, proceeding from cephalic  to  caudal end. Moisten the surface with Ringer solution. Place two pins  at a  distance of 2-3 cm. Place one seed on the groove near the  pin at  cephalic end. Start the stopwatch and observe the time  taken for the  seed to reach the pin at the caudal end.  Take  2  such readings  and calculate the average. Repeat the experiment using acetylcholine, physostigmine and atropine. Take control  readings with Frog Ringer between the drugs.

Presentation of data and analyses:

Pool  the  data  from  other  groups  and  formulate  appropriate table(s) to display the data. Analyze the data using  appropriate statistical  test(s) to find out whether the given drugs  produce significant  effects in comparison with Ringer. Draw  conclusions and  record them. Make sure that table(s) is/are complete in  all respects.

EXERCISE NO. 14






DATE : 

STUDY OF EFFECT OF DRUGS ON  FROG'S RECTUS  MUSCLE PREPARATION

OBJECTIVES

At the end of the practical class the student shall be able to:

1.  Record the dose-response curve of acetyl choline on isolated frog's rectus muscle and 

     demonstrate the effect of eserine and d-tubocurarine on it.

2.  Interpret the observations and explain the basis for the same.

3.  Understand the rationale for the use of skeletal muscle relaxants in surgery and the

     pharmacological basis for reversal with neostigmine.  

Animal: Frog

Apparatus: Isolated organ bath, student’s physiograph / recording drum with smoked  paper, writing lever, aerator,  syringes and needles, isotonic transducer (for physiograph).

Drugs and Solutions:

              Acetylcholine     100(g/ml

              Eserine              1mg/ml

              Tubocurarine     100(g/ml

              Frog Ringer

Preparation : 

Isolated frog rectus muscle is mounted in an organ bath filled with aerated frog's Ringer solution.  The muscle is allowed to relax for 45 mins under 1 gm tension and washed intermittently. 

Procedure 

1. Graded response with Acetylcholine (Ach): Start the experi​ment by giving a test dose of 10 (g  of Ach.  Increase the dose if required  and check the reproducibility of the response by repeating the same dose 2-3 times.  Increase the dose by doubling each time till maximal response is reached. Start the stopwatch, record baseline for 30 secs and then add the drug to the bath.  After 90 secs. stop the drum, drain the bath and wait for 4 mins. Choose  a  working dose of Ach which produces 40-60%  of  maximal response and obtain 1 response with this dose.

2. Add Eserine 100 (g to the bath and note  its effect for 90 secs.  Stop the drum and wait for 10 mins.  Add the working  dose  of Ach and note the response. Wash  the  tissue  3 times and wait for 5 mins.  

3. Repeat step 2 with d-tubocurarine (50(g)  and note its effect on the Ach response.

4. Measure all the heights of contractions  and plot  a dose response as well as a log dose response curve.  Also mark  the effects of eserine and tubocurarine on Ach response  in the graph paper.

EXERCISE NO. 15






DATE :

EFFECT OF CARDIAC STIMULANTS & DEPRESSANTS ON 

PERFUSED FROG'S HEART

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Record the contractions of isolated frog's heart on a kymo​graph and demonstrate the effect of drugs on it.

2. Interpret the observations and explain the basis for the same.

3. List the cardiac stimulants & depressants and understand the rationale for their use in therapy.  

Animal:    Frog

Drugs and solutions:

           1.Adrenaline HCl         10 (g/ml

           2.Noradrenaline          10 (g/ml

           3.Isoprenaline             10 (g/ml

           4.Calcium chloride      10 mg/ml 

           5.Propranolol HCl         1 mg/ml

           6.Acetyl choline          10 (g/ml

           7.Potassium chloride  10 mg/ml

           8.Atropine sulphate   100 (g/ml

             Frog Ringer

Apparatus: Frog heart perfusion apparatus, Student’s physiograph / Starling's heart lever, smoked drum, syringes, needles, isometric transducer (for physiograph).

Preparation: 

Frog  is  pithed, dissected, the heart is  removed  and  perfused through  the sinus venosus.  Insert a curved needle in the  apex of  the heart and attach it to the transducer / Starling's heart lever.  Record the contractions. 

Procedure 

1.  Note  the normal heart rate, by counting  each  upstroke (systole)  and downstroke (diastole) of the moving drum  together as one beat for 1 minute, force of contraction (by measuring  the amplitude  or height of the contraction from the baseline with  a scale), tone (by observing shift in the baseline) and the cardiac rhythm (by observing any irregularity in the contractions).

2. Inject 0.2 ml of drugs 1-4 in succession (cardiac stimu​lants) in the tube through which the heart is being perfused and record the responses.  A control reading (without addition of any drug) should be taken before and after each drug response.  All the parameters mentioned above should be recorded during the control and drug responses respectively.  The heart rate, drug name and the dose should be noted on the tracing for all responses.  The next drug response should be recorded only after the heart rate has returned to the approx​imate original value. In case the heart stops because of systolic or diastolic arrest produced by a cardiac depressant the drum should be stopped and re-started only when the heart is contracting.  In case adequate response is not observed use a higher dose.

3. Inject 0.2ml of propranolol (depressant) and note its response.   Stop  the drum for 5 minutes.  After 5  minutes  inject adrenaline  (same dose as injected previously) and  note  whether its effect is adequately blocked.  In case sufficient blockade is not obtained repeat the procedure with 0.4ml propranolol and also see that the 5 minutes duration is adhered to.

4.  Inject  calcium chloride  immediately  after  adrenaline effect  has  been blocked, and note whether its effect  has  been blocked  or  not.  In case the typical increase in time  and  /or systolic arrest is not observed use higher dose.

5. Inject 0.2 ml of drugs 6&7  in succession (cardiac depressants) i.e. acetylcholine and potassium chloride after taking control readings in between drug responses.  Note also the condi​tion of the heart during systole arrest (contracted) and diastolic (dilated).

6. Inject 0.2 ml of atropine and note its response.  Normal​ly no response is seen because it is an in vitro preparation and moreover atropine has no intrinsic activity of its own.  Stop the drum and wait for 5 minutes, inject acetylcholine (same dose as given earlier) and note whether effect is completely blocked.  In case sufficient blockade is not obtained, repeat the same proce​dure with 0.4ml of atropine and see that the 5 minutes duration is adhered to.

7. Finally inject potassium chloride after the effect of acetylcholine  has been blocked by atropine and note whether  the effect is blocked.  There should be no blockade of KCl effect.

8. Tabulate your observations.

9. Pool the data from all the other groups and apply a suitable statistical test. Write down the conclusions and inferences.

EXERCISE NO. 16






DATE : 

EFFECT OF DRUGS ON DOG'S BLOOD PRESSURE AND RESPIRATION - COMPUTER ASSISTED LEARNING (CAL) METHOD

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Explain the effect of drugs acting on the autonomic nervous system on blood pressure, heart rate and respiratory rate.

2. Identify an unknown drug using these three parameters and its interaction with other known drugs 

Note: This experiment is demonstrated using ExPharm - a computer simulation software programme designed and produced by Dr. R. Raveendran, Associate Professor, Deptt. of Pharmacology, JIPMER.

The teacher will describe the procedure of setting up the experiment and show the students the apparatus and identify the various parts of it. Then the batch is divided into 5 groups and each group is taken to a computer which has been pre-loaded with ExPharm. An instructor will then outline how to operate the software and you are allowed to work on your own. Write down the procedure and drugs used and tabulate findings giving reasons for the changes in heart rate, respiration, or increase or decrease in BP. Draw the graph obtained and find out the nature of the unknown drug given in the program. 

EXERCISE NO. 17






DATE :

EVALUATION OF ANALGESICS BY CHEMICAL METHOD

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Calculate and measure the exact quantity of drug to be injected to the animal.

2. Administer the drugs by the subcutaneous and  intraperitoneal routes to mice.

3. Identify and record chemically induced abdominal constrictions in mice.

4. Tabulate observations and draw suitable inferences from the experiment.

Chemical Method: Acetic acid induced abdominal constrictions

Animals:   2 Mice (if female, non-pregnant)

Apparatus: Syringe (with 100 divisions) 26g needle

Drug & Solutions: 

           Morphine sulphate       1mg/ml

           Acetic acid                   0.6%

           Saline

Procedure

Weigh  2 mice (in gm) and number them. Pretreat one mouse with  morphine 5mg/Kg sc and the other with saline (0.1ml) sc. Note time of injection.  30 minutes after injection of drug/saline, inject 0.3ml of 0.6% acetic acid ip  to  each  mouse with 26g needle. Place the mouse on the top of a stool for better observation.  Observe the  no.  of abdominal constrictions (stretching  syndrome) occurring in the next 15  minutes. Record each  observation  and then total. One abdominal constriction is  taken  as  the complete  movement from side to side (both sides). Observe  only one  mouse  at  a time and note the position of the tail in the mouse treated with morphine. Number of abdominal constrictions to be  noted for  15 minutes from the time of administration of acetic acid. Tabulate  your  observations. Pool the data  from  other groups, tabulate  the  data, calculate mean and SD and use appropriate statistical tests (unpaired Student’s t test) and  draw inferences based on the statistical analysis.

EXERCISE No. 18






DATE :

EFFECT OF SALINE PURGATIVE ON FROG INTESTINE AND 

THE USE OF ORAL REHYDRATION SOLUTION

Objectives

At the end of the practical class the student shall be able to:

1. Dissect and demonstrate the effect of saline purgatives on frog intestine.

2. Record observations and make suitable inferences based on them.

3. List the components of ORS and explain the function of each component.

4. Instruct patients to prepare and use ORS in the home.

5. Understand the rationale behind the use of ORS and appreciate the danger of using a ORS formula which does not conform to these standards.

LESSON PLAN

The batch is divided into 4-5 small groups and the animal experiment is conducted as described below. After the experiment (one hour) each group is asked to prepare Oral Rehydration Solution (ORS). Then all groups are collapsed together and a role play is done to bring out the communication aspect of instructing a patient/mother to prepare and use ORS at home. A focussed group discussion will follow on problems of using solutions with high glucose content.

Animals:   Frog

Apparatus: Frog's board, dissecting instruments, pithing needle, needle with thread, tuberculin syringe with needle.

Drugs and solutions:

           Hypertonic Magnesium Sulphate       27.0% w/v

           Hypotonic Magnesium Sulphate        0.5% w/v

           Isotonic Magnesium Sulphate            5.5% w/v
Procedure

Pith a frog. Expose the abdominal cavity. Trace the small intestine and make three compartments of 2 cm length each by tying different coloured threads (red, blue green, white) around the intestine using a curved needle without disturbing the mesentery. Secure the threads tightly so that no fluid can seep through from one compartment to the other. In the first compart​ment, inject 0.2ml of hypotonic magnesium sulphate, 0.2ml of hypertonic magnesium sulphate in the second compartment, and 0.2ml of isotonic magnesium sulphate in the third compartment. Wait for 20 minutes and record the observation. 

Group task on ORS: 

Prepare a solution of ORS (1 litre and 200ml) using ingredients which are commonly available in a home.

Role play

Enact a role play to bring out the salient features regarding the preparation and use of ORS in diarrhoea. (One student is the doctor and one is the mother of the child with diarrhoea).

EXERCISE NO. 19






DATE :

PREPARATION OF SOLUTION FOR TEST DOSE OF PENICILLIN

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Dispense a 5 ml solution of sodium penicillin G for intradermal sensitivity testing.

2. Take adequate aseptic precautions during the preparation of the solution.

3. List the sign and symptoms of  the anaphylactic reaction to penicillin and the measures to be taken to treat such a reaction 

A brief introduction on the signs & symptoms of anaphylactic shock to penicillin and its treatment will be given. (15 minutes) The batch will be divided into small groups of 5 – 6 students. Each group has to prepare the solution. Dispense a 5 ml solution of sodium penicillin G for intradermal sensitivity testing. (1 hour). Small group discussions on aseptic precautions (10-15 minutes) will be conducted after the task is completed.

[Please bring 1 ml, 5ml and 20ml sterile disposable syringes (one no. each)]

Task: Prepare and dispense a 5 ml solution of sodium penicillin G for intradermal testing.

          from the given stock solution of  5/10 lacs/ vial.

Composition:

Sodium penicillin G                          100 Units

Sterile water for injection to make    1 ml

Procedure: 

Penicillin G sodium                    10,00,000 units

Sterile water for injection                     100 ml

Mix under aseptic conditions.  Send such 5 ml.

Inject 0.02 ml intradermally on the forearm and observe the reaction for 30 minutes.

To a vial containing 10,00,000 units/vial of Sodium Penicillin G add 5 ml of sterile water for injection and reconstitute to obtain 2,00,000 units/ml.  Take 0.1ml of this solution in a syringe and transfer it to an autoclaved 30 ml vial.  Dilute to obtain 20ml by adding 19.9 ml of sterile water for injection with the help of a sterile 20ml syringe.  This solution now contains 1000 units/ml.  Transfer 0.5 ml of this solution to another small sterile vial and dilute to 5 ml by adding 4.5 ml of sterile water for injection.

Label

Penicillin G 100 units/ml solution for sensitivity testing 

Discard the solution after 24 hours.

EXERCISE NO. 20






DATE :

STUDY OF ACTION OF HALOPERIDOL ON MICE

Objectives 

At the end of the practical class the student shall be able to:

1. Observe and record catalepsy induced by haloperidol in mice.

2. Understand the limitations of preclinical testing of drugs used in the treatment of psychiatric illnesses.

Animals:   Mice

Apparatus: Kymograph with the drum removed

Drugs and solutions: 

           Haloperidol                       = 1.0 mg/ml

           Normal saline        

Procedure

LOCOMOTOR ACTIVITY: Remove the drum from the kymograph. Set the speed to 10rpm. Now place the kymograph horizontally and place it at the edge of the table so that the rod is positioned outside the table. Place a large rat cage lined with husk under the rod (approximately 1 metre below the rod) and switch on the kymograph. Take 2 mice and place them on the moving rod. Observe for 1.5 minutes. Note the number of times they fall off the rod during the session. If the mouse falls off the rotating rod, place them once more on the moving rod. 
Inject Haloperidol 4mg/Kg ip into one mouse and equal volume of saline into the other mouse. Now repeat the experiment after 10, 40 and 80 minutes. Note the number of times the mice fell during a session.

PTOSIS: Grade the ptosis produced in each animal at the beginning of the experiment (before injecting the drug) and at  40 minutes.

Grade 0 - Eyes fully open         Grade 1 - Eyes partially closed      Grade 2 - Eyes fully closed

CATATONIA: Note how animals exhibit normal exploratory behaviour. Grade catatonia (capacity of the animal to maintain a fixed position) at the end of 10, 20, 40 and 80 minutes after injecting the drug.

Grade 0 - It moves normally.

Grade 1 - It moves when touched or pushed.

Grade 2 - When placed on table with front paws set on a block and fails to correct its posture in 10 secs

Grade 3 - Place the mice on the wires of the lid of a rat cage and hold the lid vertically upright so that the mice are positioned head down. If the mice are rigidly positioned (head down) for 30 secs it is  Grade 3 catatonia.

Make a separate table for each of the parameters and record your observations.

Tabulate your findings after pooling data from all groups for catatonia at 80 minutes. Find the proportion of animals staying on the rotating rod at the end of the experiment.  Name a suitable statistical test for the experiment on catatonia. Draw conclusions and write inferences. A group discussion on drugs causing extrapyramidal effects, its mechanism and management will follow.

EXERCISE NO. 21






DATE :

              CRITICAL APPRAISAL OF DRUG ADVERTISEMENTS

OBJECTIVES

At the end of the practical group work the student shall be able to:

1. Critically analyze a drug advertisement.

2. Identify unethical marketing practices. 

3. Realize the extent to which drug advertisements can influence prescribing behaviour.

 A brief introduction (15-20 mins.) on drug promotion will be given highlighting its advantages and disadvantages, ethical and unethical aspects. The ethical criteria for medicinal drug promotion and its key messages will be discussed. The batch will be divided into groups of 5-6 students each and each group will be given one or two advertisements and asked to carry out a group task (30minutes) followed by a plenary (one and a half hours).

Task:

Carefully go through the given drug advertisements. Measure the size of the brand name and generic names. Critically analyze the given advertisements and give your opinion on the following:

a) Validity of scientific claims

b) Content of scientific information

c) Relevance of references cited

d) Appropriateness of illustrations

Points to discuss

1) Is drug advertising necessary?

2) To what extent do drug advertisements influence prescribing habits?

3) What information is necessary in order to prescribe rationally?

4) What should be done if an advertisement is misleading?

EXERCISE NO. 22







DATE :

EFFECTIVE DOCTOR - PATIENT COMMUNICATION

OBJECTIVES

At the end of the session a student shall be able to:

1. Realize the importance of effective communication in achieving optimal drug use.

2. Identify that effective communication is directly related to patient compliance. 

3. Comprehend the dynamics of effective communication during a consultation.

4. Appreciate the influence of cultural and socioeconomic factors on compliance to 

    therapeutic recommendations.

A short introduction on communication and its importance is given for 20 minutes. The class will be divided into groups of 4-5 students. Prepare role-plays to highlight the salient features of possible adverse  drug  reactions,  proper  usage  (when  to  start/stop), precautions, contraindications, return for refill/assessment  of  the  given  drug.  Focus  on methods of establishing  rapport,  active listening, usage of  lay-terms  in explaining, body language etc., When one group has finished its role-play the other groups have to comment on the play. All 4 or 5 groups will perform their respective role-plays. The teacher will comment only after all the role-plays have finished. If time permits one of the groups will be asked to re-enact the play with suggested modifications. 

During role-play observe the following:

Non verbal communication

Verbal communication -       Patient's complaints

                                             Prescriber's 

-questioning about complaints: length, severity    

 



-diagnosis

-explanation about diagnosis/disease

 



-explanations to patient's questions

                                                    -explanation about treatment, particularly drugs.

 Observe explanations on the following in detail : 

 - name of drug

 - therapeutic effects

 - side effects

 - how to take it

 - when to stop

 - other information

 - patient's questions about treatment

 - how to prevent the disease/exacerbation

 - other information.

EXERCISE NO. 23







DATE : 

ESSENTIAL DRUGS LIST

OBJECTIVES

At the end of the session a student shall be able to:

1. Define the concept of essential drugs and appreciate its importance.

2. Understand the relevance of an essential drugs list at various levels of health care.

3. List the guidelines for selection of essential drugs.

4. List data required for generation of essential drugs list

5. Prepare an essential drugs list for various levels of health care

6. Understand the concept of "p" drug and "p" list

A teacher will explain the importance of rational prescribing and the essential drugs concept (30 minutes). The batch will be divided into 4-5 groups.  Each group will be given a group task to be completed in 45 minutes. A plenary is held after the completion of group tasks (60-75 minutes). Each group will be asked to present their completed task and other groups asked to comment on it. Use the data given in appendix- 7 to guide you in your group task.

Group tasks   

Group 1

You are a general practitioner in a small village. You are frequently called at night to attend to patients in their homes. Prepare a list of drugs that you will carry with you to treat these emergencies. 

Group 2

Prepare an essential drugs list of cardiovascular drugs for a primary health centre.

Group 3

Prepare an essential drugs list of drugs used in endocrine disorders for a tertiary care centre.

Group 4

Prepare an essential drugs list of antibiotics for a tertiary care centre.

Group 5

Prepare an essential drugs list of antibiotics for a primary care centre.

Questions:

1. What are essential drugs?

2 What is the rationale behind having a separate list of essential drugs in each health care facility? 

3. What are the general Guidelines for Establishing a List of Essential Drugs

EXERCISE NO. 24






DATE :

THERAPEUTIC DRUG MONITORING

OBJECTIVES

At the end of the session the student shall be able to:

1. Define therapeutic drug monitoring (TDM) and appreciate its importance in clinical practice.

2. Appreciate the factors that decide which drugs are suited for TDM.

3. Suggest the timing of sampling for TDM depending on the drug and clinical situation.

4. Suggest modification of dosage/treatment by interpreting  TDM levels with respect to

    (a) phenytoin  (b) theophylline  (c) phenobarbitone

5. Recognize the importance of completely filling up TDM forms before sending a sample to the

    laboratory.

Introduction to TDM by faculty.  

Visit to TDM laboratory.

Group tasks and plenary session. ( Bring your text-books for the class).

See Appendix - 1 for sample copy of TDM form.

Group tasks

Group 1

1. Define TDM. List the drugs for which TDM should be done and justify your list. 

2. What are the various factors which may interfere with drug levels.

3. A 40 year old man was receiving propranolol for hypertension. A blood sample was sent to the laboratory for measurement of serum propranolol levels. Comment on this.

Group 2

1. What clinical data should be made available to the lab doing TDM? Justify your list.

2. At what time should the sample be taken for the following drugs: Digoxin, phenytoin, theophylline, gentamicin. Give reasons.

3. A sample of blood along with a form has been sent for TDM. Comment on this

Group 3

1. List the uses of TDM

2. A 20 year old man was reported to have taken an overdose of phenobarbitone. He was brought to the hospital in a comatose condition. A blood sample was sent for estimation of phenobarbi​tone.

Drug levels:  Phenobarbitone 100 µg/ml (normal levels of phenobarbitone 15-35 µg/ml)

Toxic levels of phenobarbitone > 65 µg/ml (stage III coma)

What would you advise the physician in charge?

EXERCISE NO. 25






DATE :

FIXED DOSE DRUG COMBINATIONS

OBJECTIVES

At the end of the practical session the student will be able to:

1.   List the criteria for acceptability of fixed dose drug combinations.

2. Enumerate the advantages and disadvantages of fixed dose drug formulations.

3. Critically analyze the contents of some commonly used formulations on the basis of the 

       acceptable criteria for fixed - ratio drugs and argue the absence of scientific rationale in their  

       use.

A faculty member will introduce this subject for 10  mins. Each batch  is divided into smaller groups of 5-6 students each and group tasks will be  given. At the end of 45 minutes a plenary will be held for one and a half hours.

Group 1.

List the fixed dose drug combinations approved by WHO and give the rationale behind the use of each one.

Group 2.

 What are the advantages and disadvantages of fixed dose drug formulations?

Group 3

Give the pharmacological rationale/or lack of it for the following drugs marketed as fixed dose drug combinations

       Ampicillin-Cloxacillin              Amoxycillin-Clavulanic acid            Imipenem-cilastatin

Group 4

Give the pharmacological rationale/or lack of it for the use of the following drugs in a fixed dose formulation:

    Paracetamol-Ibuprofen         Paracetamol – Dextropropoxyphene - Diazepam            Baralgan

Group 5

Give the pharmacological rationale/or lack of it for the following drugs:

   Hydrochlorthiazide - Spironolactone                                  Combizyme (Neo- Pharma)

   Atenolol-Nifedipine

EXERCISE  NO. 26






DATE :

RANDOMIZED CONTROLLED CLINICAL TRIALS

OBJECTIVES

At the end of the session a student shall be able to:

1. Understand the rationale of a double-blind randomized controlled clinical trial (RCT) and the need to be able to assess the quality of a trial in order to evaluate newer drugs and therapies.

2. Recognize the elements of a RCT and realize the importance of each.

3. Critically analyze a RCT with respect to each of its elements.

An introductory class will be taken on RCT for the whole class (two and a half hours). Then the class will be divided into 2 batches and each batch into a further 5 groups. Each group (5-6 students) will be given a group task. Preparation time - one to two weeks. Students are expected to do a literature search and get the help of faculty. Plan a clinical trial based on the guidelines given below.  At the next class (after one – two weeks), the plenary will take place (two and a half hours).

Task: Write a protocol for a clinical trial using the guidelines given below.

Title: 

Introduction : (brief, justification and problem definition)

Hypothesis : 

Aims and Objectives : 

Materials & Methods: 

     (a) Type of Study : 

     (b) Setting       : 

     (c) Subjects      : 

     (d) No. of Groups : 

     (e) Sample size calculation  : 

     (f) Study design  : 

     (g) Treatment     : 

     (h) Primary outcome measure : 

     (i) Secondary outcome measures : 

     (j) Stopping rule : 

     (k) Analysis      : 

     (l) Ethics        : 

Group tasks

Please Note : DRUG NAMES,  SITUATIONS and DATA described here are HYPOTHETICAL.

Use the guidelines given above for designing a trial for the situation described below.

Group 1

Design a randomized controlled trial to establish the efficacy of a new antihypertensive named HYPOPRIL which belongs to ACE inhibitor group of drugs. 

Results of open trial:

n=50

maximum daily dose = 5 mg o.d.


Mean (SD) reduction in diastolic BP = 30(21.4) mmHg

Group 2

In an open trial, propranolol was found to be effective in preventing migraine. Design a randomized controlled trial to confirm the finding.

Results of open trial:



n=32



Propranolol prevented migraine in 17 subjects. 

Group 3 

You are approached by a drug company to carry out a randomized controlled trial on a new antipyretic agent named METACETAMOL. How will you design a study?

Results of previous trial in patients :

n= 10

Maximum oral dose (200 mg) 

Mean (SD) duration (h) for which patients  maintained  normal temperature =5(3.87)

Group 4 

A herbal drug used by a ayurvedic physicians for chronic insomnia is reported to be effective by the patients. The drug is derived from a plant called SUGANITHRA and is in use for more than a century. Design a randomized controlled clinical trial to find out its efficacy.

Results of open trial :


N=20


Maximum oral dose (1g)


Mean(SD) increase in sleeping hours = 5(3.27)

Group 5 

A few case reports suggested that prazosin is effective in preventing carditis due to scorpion sting in children under seven. You are asked to conduct a randomized controlled trial to explore the usage of prazosin in the above condition. How will you proceed?

Note : With conventional treatment(steroids) only 20% children do not develop carditis.

See Appendix - 5 for checklist, nomogram, and table to choose statistical test 

EXERCISE NO. 27






DATE :

GENERAL PRINCIPLES IN THE MANAGEMENT OF SOME COMMON POISONINGS

OBJECTIVES

At the end of the session the student will be able to:

1. List the general supportive measures to be extended to a patient with poisoning

2. Understand the principles of treatment of a patient with poisoning.

3. List the steps in the management of a patient with (a) organophosphorus poisoning (b) Illicit liquor poisoning (c) Snake-bite, (d) scorpion sting (e) Yellow Oleander poisoning

The most commonly encountered emergency poisonings in Pondicherry are the following:

Plant: Yellow Oleander Animal: Snake bite, Scorpion sting  Drug: Organophosphorous compounds,  illicit liquor (methyl alcohol). An introduction on the general supportive measures to be given to a patient with poisoning is given by a faculty member (15 min).

Students are divided into 5 small groups and each group is allocated a group task (45min). A plenary is conducted after completion of group tasks. During plenary (1-1½ hour) a small group discussion will ensue following the presentation of each group.

GRoup tasks

  (a) List the common signs and symptoms of poisoning/bite/sting.

  (b) Formulate a plan of management for 

(i) first-aid

(ii) definitive treatment of a patient with the same.

  (c) Briefly discuss methods to identify poison/snake

  (d) Do you need to take any precautions during therapy?

Group 1. Yellow Oleander

Group 2. Snake bite 

Group 3. Scorpion sting

Group 4. Methyl alcohol 

Group 5. Organophosphorus compound 

References: 

Ellenhorn MJ, Schonwald S, Ordorg G, Wasserberger J, editors. Ellenhorn's Medical Toxicology: Diagnosis and treatment of human poisoning. 2nd ed. Baltimore. Williams & Wilkins, 1997.

Subrahmanyam BV. Poisons and their medicolegal aspects. In Subrahmanyam BV, editor. Modi's Medical Jurispudence & Toxicology, 22nd edition. New Delhi, Butterworths 1999:1-35.

Smilkstein MJ. Techniques used to prevent gastrointestinal absorption of toxic compounds. In: Goldfrank RL, Flomenbaum EN, Lewin AN, editors. Goldfrank's Toxicologic emergencies. 6th Edition, Stamford, Appleton & Lange, 1998:35-51.

EXERCISE NO. 28                                                                   

        DATE:

USE OF DRUGS IN RENAL IMPAIRMENT AND LIVER DISEASE 
OBJECTIVES:

At the end of the session the student will be able to:

1. List the physiological and pathological changes that warrant a modification of dose in renal and hepatic disease.

2. Understand the changes in the pharmacokinetics of some commonly used drugs in these patients.

3. Choose the drug and drug dosage based on the pathological changes in

      these conditions.

.

A brief introduction will be taken on the importance of dosage adjustment in patients with renal and liver diseases. Group tasks will be distributed. After informing the teacher, you can go the library and find answers for the problems for which you can not find in standard text books. All students are advised to bring their text books of Pharmacology.

Group tasks

Group No. 1.     

(a) List the physiological changes that take place during renal failure which are likely to affect the absorption, distribution and excretion of drugs? Explain with examples.

(b) List 15 drugs, which are excreted more than 80% in unchanged form through the kidney.

Group No. 2     

(a)  List the drugs of choice in renal failure under the following groups and give

reasons for selection (i) anti ulcer agents ii) oral antidiabetic agents iii)

tetracycline

       (b) The creatinine clearance of a patient with renal failure is 25 ml/min. How 

      would you adjust the normal dosage of gentamicin for this patient. (dose of 

      gentamicin 80 mg three times a day). 

Group No. 3.     

a) List the physiological changes that take place during hepatic failure

             which are likely to affect the absorption, distribution and excretion of drugs?  

             Explain with examples. 

      b)    Which tests will you order to guide drug dosage in liver disease?

Group No. 4.

a) Give 10 examples each for drugs that are having i) more than 80% hepatic extraction ratio and ii) less than 50% hepatic extraction ratio. 

b) List the drugs of choice in hepatic failure under the following

      groups/conditions and give reasons for selection. (I) congestive cardiac  

      failure (ii) bronchial asthma (iii) skeletal muscle relaxants.

EXERCISE NO. 29                                           

                             DATE:

USE OF DRUGS IN PREGNANCY, CHILDREN AND THE ELDERLY

OBJECTIVES:

At the end of the session the student will be able to:

1. List the physiological and pathological changes that warrant a modification of dose in pregnancy, children and the elderly.

2. Choose drugs based on efficacy, suitability, tolerability and cost in these people.

3. Understand the changes in the pharmacokinetics of some common drugs in these 

    category of people.

A brief introduction will be taken on the importance of dosage adjustment in special categories of the population. Group tasks will be distributed. After informing the teacher, you can go the library and find answers for the problems for which you can not find in standard text books. All students are advised to bring their text books of Pharmacology.

Group tasks

Group No. 1.    

a) List the physiological changes that take place during pregnancy that is likely to affect the absorption, distribution and excretion of drugs?  Explain with examples. 

       b)   List the possible adverse effects of drug therapy during (i) first (ii) second  

      and  (iii) third trimester of pregnancy. Explain with examples.

Group No. 2.     

a) List the basic principles of drug therapy in a pregnant woman. 

b) List the 5 categories of drugs, with examples, based on their risk in pregnancy.

     c)   List the drugs of choice in pregnancy under the following groups/conditions

           and give reasons for selection. (I) diabetes mellitus  (ii)  hypertension  (iii)

           pelvic inflammatory disease 

Group No. 3.    

    a)  What are the physiological differences in a child, which are likely to affect the

         pharmacokinetics of drugs? Explain with examples

    b)  Drug formulation of choice for a child aged 2 years for the following conditions

        (i) viral fever (ii) febrile convulsions  (iii) acute otitis media

Group No. 4. 

   a)  List the physiological changes that take place in elderly subjects that

        are likely to affect the absorption, distribution and excretion of drugs?  

        Explain with examples. 

   b) List the drugs of choice in elderly under the following groups:

       (i) antihypertensive agents (ii)   hypnotic   (iii)  antibiotics for gram negative

       infections

EXERCISE NO. 30






DATE :

GENERAL PRINCIPLES OF ANTIMICROBIAL USE 

OBJECTIVES

At the end of the session the student will be able to:

1. Select appropriate antimicrobials for a given clinical situation.

2. Limit indiscriminate use of broad-spectrum newer agents.

3. Appreciate the common prescribing errors when using antimicrobials.

4. Critically assess drug advertisements on antimicrobials.

An introduction will be given (10-15 minutes) on the problems associated with indiscriminate use of broad-spectrum newer agents while a safer, cheaper, effective alternative is available. The batch will be divided into five small groups of 5-6 students in each group. Group tasks will be distributed. After 30 minutes a plenary will be held (90-100 minutes).

Group tasks: Comment on the case studies/problems given below. 

Group 1. 

(a) A two-and-a-half-years old child is brought by her mother. She is flushed, coughing, has been unwell and lacking appetite for three days.  Examination reveals a temperature of 37.8(C and mild pharyngitis. However, the eardrums are normal and the chest is clear. Mother notes that, 'the child always does well on Amoxil doctor”.

(i) What would you do in this case? (discuss various options)

(b) Latha, aged 18-months was brought to your office because of ear-ache which had developed the previous night. Latha had a cold for about 5 days. Examination showed a red bulging tympanic membrane.

(i) Are antimicrobials indicated and, if so, why?

Group 2.

(a) Mrs. Nirmala, aged 24 presented with an acute four hour history of frequency, dysuria

 and haematuria. She had not had similar symptoms before, there was no history of drug allergies and she was not pregnant. A urine dip-stick test was positive for protein, blood and nitrates. Urine microscopy showed profuse pus cells and large numbers of bacilli.

(i) Which of these drugs would you consider the most cost-effective treatment for this presumed urinary tract infection? Amoxycillin, amoxycillin with clavulanic acid, cephalexin, nitrofurantoin, norfloxacin, trimethoprim, trimethoprim with sulphamethoxazole

(Discuss each drug under clinical efficacy, adverse effects (safety) and cost)

(ii) What should be the duration of treatment for uncomplicated urinary tract infection?

(b) Sumathi aged 10 years was diagnosed as having acute appendicitis. An inflamed 

appendix was removed with some difficulty. Post-operatively, amoxycillin was ordered for 5 days. Despite this therapy Sumathi became febrile and complained of local pain. When the dressings were removed on the 4th post-operative day a frank wound infection was revealed. Swab culture produced a mixed growth of Bacteroides fragilis and Escherichia coli.

(i) Can you explain why antimicrobial therapy was not successful?

Group 3.

(a) Shekar, aged 18-months was admitted to a taluk hospital with clinical evidence of

meningitis.

      Lumbar puncture revealed turbid CSF. Benzyl penicillin, 600 mg, was administered

intrathecally. Thirty seconds later the child twitched, convulsed and died.

(i) What is the provisional cause of this child’s death?

(b) Mary aged 75 years was admitted to the general ward because of a stroke. A urinary 

catheter was inserted to ease the nursing problem due to urinary incontinence. Two weeks later she was asymptomatic, afebrile but noted to have cloudy urine. A pathology test showed Escherichia coli>100,000 cfu/ml, reported sensitive to amoxycillin, trimethoprim, cephalexin, norfloxacin, and gentamicin. She was treated with amoxycillin for 5 days but a repeat urine culture showed that E.coli persisted although now it was resistant to amoxycillin, trimethoprim and cephalexin. Therapy was changed to norfloxacin. Four weeks later the urine still showed bacteruria, this time with Pseudomonas aeruginosa resistant to norfloxacin and all other oral antibiotics.

(i) How should this case have been managed?  

Group 4.

(a) A six year old child, was brought to your surgery on account of a graze, sustained three days previously. The lesion (which mother said had increased in size) was partly covered with thick, crusting scab and exuded serous fluid. The surrounding skin was inflamed.

After taking a swab for microbiological examination you would prescribe:

1. phenoxymethylpenicillin

2. amoxycillin

3. erythromycin

4. flucloxacillin

5. doxycycline

(b) Mr. Natesan, aged 72 years, was admitted to your local hospital because of fever, cough, productive sputum and pain in the chest. He has a past history of many episodes of chronic bronchitis and still smokes 20 cigarettes a day, despite advice to cease.

Clinical examination suggested right upper lobe consolidation confirmed by chest X-ray. Blood examination showed a leucocyte count of 22,000/mm3  with 85% polymorphs.

You diagnose pneumonia and order procaine penicillin 1.0g, intramuscularly, 12-hourly.

Improvement is slow. A sputum sample is obtained on the third day after admission. On the fourth hospital day, the patient is somewhat better. The leucocyte count is now 15,000 with 90% polymorphs. A repeat chest X-ray shows no change. The preliminary sputum report is now available:

Gram stain: occasional polymorph, scanty mixed Grampositive cocci and Gram-negative bacilli.

Culture: Heavy growth, predominantly Escherichia coli

(i) Which of the following seems most appropriate?

1. Continue the present regimen

2. change procaine penicillin to benzyl penicillin and increase dose to 600mg 4-hourly

3. discontinue penicillin and administer flucloxacillin together with gentamicin

4. discontinue penicillin and administer cefotaxime.

 (ii) what other measures would you institute?

Group 5.

Problem 1

The following table (based on market-research data) shows how the treatment of tonsilitis has changed over the years.

Tonsillitis

Market share (%) of each antimicrobial drug

Antimicrobial                       1980-81                   1983-84                      1995-96

Penicillin                                  72%                         60%                            31%

Erythromycin                           17%                         15%                            11%

Tetracycline                              9%                           3%                              2% 

Amp/amoxycillin                       2%                         20%                             40%

Co-trimoxazole                          -                              2%                             11%

Cephalexin                                -                                 -                                5% 

(a) Which of the following influences on prescribing do you believe could have accounted for these changing habits:

1. microbial susceptibility data

2. scientific articles in peer-reviewed journals

3. undergraduate & postgraduate teaching

4. promotional pressure from pharmaceutical industry

Problem 2.

Critically assess this advertisement given below for a new antimicrobial recently introduced in India.

HEROFLOXACIN

The antimicrobial for the 21st Century.

Tomorrow's drug made available today for your patient's benefit

New, bactericidal, broadspectrum, fluoroquinolone success rates of 98%, 99% and 93% for respiratory, urinary tract and skin & soft tissue infections respectively (1-3).

More than 96% of patients free from side effects (3).

Blood level more than 90% higher than with amoxycillin(3).

Despite many years of use in Europe and USA, the incidence of resistance appears not to have increased, 90% of all strains still susceptible (4).

HEROFLOXACIN  is ZEROBACILLINR
For prescribing information see Pg. 254.

References:

1. Little C.Ottage & LO. U.P. GAR,  Int.  J.  of Chemotherapy. 1982; 1;38-50.

2. SANC HO. E & PANZA W. Evening in Practice 1984; 2;270-4.

3. Data on file

4. Data on file

Plasmid & Plasmid Pvt. Ltd., A division of World Wide Phage international, Stockholm Sweden.

EXERCISE NO. 11                                                                                                   DATE
STUDY OF ABSORPTION AND BIOAVAILABILITY OF DRUGS IN MAN

Objectives

At the end of the practical class the student shall be able to:

1. Quantitatively estimate the levels of iodide in the saliva.

2. Understand the importance of timing sample collection in relation to drug intake when estimating drug levels.

3. Understand the importance of bioavailability and pharmacokinetics in clinical practice. 

Drugs and solutions:

           a) Potassium iodide 0.3 g capsules

           b) 0.1% solution of KI serially diluted to 0.03%, 0.01% and 0.003%    

           c) Sulphuric acid 3% solution

           d) Hydrogen peroxide

           e) Starch solution 0.5% in distilled water.

Apparatus: Droppers, glass rods and porcelain tile.

Procedure 

One student will swallow a capsule (0.3g) of Potassium iodide and will examine the saliva every ten minutes for one and a half hours.

Preparation of standard: 

To 2 drops each of the above standard KI solutions add 2 drops of sulphuric acid, one drop of hydrogen peroxide and one drop of starch solution. The development of a blue colour denotes a positive test the intensity of which indicates the concentration of KI. Prepare fresh standards for each subsequent test.

Testing the samples of saliva: The procedure is the same as that for the standard except that the standard solution is replaced by 2 drops of saliva. The approximate values are obtained by direct matching with the standards.

B. Pharmacokinetics and Bioavailability

Drugs and solutions: 

a) Serum samples taken at 0, 15, 45, 75, 105 and 135 minutes after ingestion of KI.

           
b) Standards of concentration 50, 100, 200, 400, and 800 ng/ml 

          
c) Sulphuric acid 3% solution

           
d) Hydrogen peroxide

           
e) Starch solution 0.5% in distilled water.

Apparatus: Test tubes, Droppers.

Procedure 

Six serum samples collected at 0 min and 15, 45, 75, 105 and 135 min after the administration of potassium iodide are provided. The concentration of KI in each sample is estimated using the method described for testing the salivary sample.

Plotting and Calculation:

Draw a 'Concentration Vs Time' plot using a semilog paper and calculate the Area Under the Curve (AUC), Concentration at 0 min (Co), apparent Volume of distribution (aVd), Clearance (Cl), and elimination t-half (t(). Compare the AUC of standard preparation with that of test preparation and find out the relative bioavailability of the test preparation.   

AUC is calculated using the trapezoidal rule. 

Formula:   AUC =  [(c1+c2)X({t2-t1}/2)]+[(c2+c3)X({t3-t2}/2)]…………+[(cn+cn+1)X({tn+1-tn}/2)] 

where c = concentration in (g and t = corresponding time in min. AUC is expressed as (g/ml/min

Co  is found out by extending the terminal elimination curve to meet the Y axis. The concentration at the intersection is taken as Co. It is expressed as (g/ml

aVd is calculated by dividing the total dose (D) by Co and is expressed as ml.

Cl is calculated using the formula dose(D)/AUC. It is expressed as ml/min

t( can be calculated by finding out the time corresponding to (Co/2). 

Relative Bioavailability = (AUCt /AUCs)X100 %  where t = test preparation 

and s = standard preparation.

EXERCISE NO. 12






DATE :
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