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VMCH/Physio/CC/2021/01 

CIRCULAR 

To First MBBS students of 2020-21 batch 

12.2.2021 

 

 There will be a certificate course on Circadian rhythm – in 

depth for first MBBS students from 9am to 4pm on Friday, 19-2-

2021. All the students are expected to attend the course without fail. 

 

 Date:  Friday, 19th February 2021 

 Time:  9am to 4pm 

 Venue:  Lecture Hall 1, Velammal Medical College 

 

 

 Dr.S.Anu 

 Professor and Head 

 Department of Physiology  



Departments of Physiology 
Velammal Medical College Hospital and RI 

Madurai 

invite you for 

Certificate course in 

CIRCADIAN RHYTHM IN 

DEPTH 
 

PATRON 

Shri.M.V.Muthuramalingam, Chairman, Velammal 
Educational Trust 

ADVISORS 

Dr.T.Thirunavukkarasu                                Dr.P.K.Mohanty 
             Dean                                                      Vice Principal 

Organising Secretary 
Dr.S.Anu, Professor and Head, 

Department of Physiology 

19 February 2021   •  9:00 am onwards 

For First MBBS Students of 2020-21 batch 

 

Venue 

Lecture Hall 1, Velammal Medical College 

 

  



Course Objective 

At the conclusion of this activity, the learner (first MBBS student) will be better able to: 

• Identifying the physiology of biological clock 
• Circadian rhythm examples and practical applications 
• Applied aspects of biological clocks 

AGENDA 

9.00 am  Introduction to Circadian rhythm 

   By Dr.S.Anu, Professor and Head, Physiology 

10 am  Physiological basis of chronobiology 

   By Dr.M.Shanthi, Professor 

11.00 am  Break 

11.15 am  Synchronization of Circadian rhythms 

   By Dr.K.Rekha, Associate Professor 

1 pm   Lunch break 

2 pm   Molecular mechanisms and underlying circuits 

   By Dr.M.Saravanan, Associate Professor 

3 pm   Applied aspects 

   By Dr.S.P.Kausikan, Post graduate 

3.45 pm  Vote of thanks 

   By Dr.John Rajpathy, Professor 

4 pm   Conclusion 



Circadian Rhythms 

Many of our biological and behavioral functions experience variations throughout the day, including: sleep, body 

temperature, alertness levels and mental and physical performances. Many of these functions vary systematically in a 

cycle of about 24 hours and are called "circadian rhythms" (from the Latin words "circa" which means "about" and "dies" 

which means "a day"). These circadian variations are governed by a biological clock located in the brain. Crewmembers 

who work abnormal schedules often experience “shift-lag syndrome,” which is characterized by such symptoms as 

feelings of fatigue, sleepiness, insomnia, disorientation, digestive trouble, irritability, reduced mental agility and reduced 

performance efficiency. Similar symptoms labeled “jet-lag syndrome” are often experienced by crew members after 

transmeridian flights. 

The mechanism underlying circadian rhythms is called the “biological clock” or the “circadian clock.” Research 

has shown that the biological clock is located in the suprachiasmatic nucleus[1] of the hypothalamus (a gland). The 

biological clock is probably the result of human evolutionary adaptation to the solar day. 

Laboratory studies have shown that, in the absence of any time cues (i.e., no sunlight or social time cues), the 

biological clock for most humans operates on a cycle of about 25 hours. Under ordinary circumstances, however, the 

file:///D:/Academic/VMCH/penb/ICMR/refractive/SKYbrary%20-%20Circadian%20Rhythms%20(OGHFA%20BN).htm%23cite_note-0


biological clock is reset by about one hour each day such that the biological clock is synchronized with the 24-hour solar 

day. The cues that serve to reset the biological clock are called “zeitgebers,” a German word that means “time givers.” 

Evidence supports morning sunlight as the most important zeitgeber. Other cues in the social environment that serve as 

zeitgebers have not been identified with any amount of certainty. However, cues that may serve as zeitgebers include 

work/sleep schedule, eating schedule, social activities and, in the absence of other cues, subtle environmental factors such 

as building vibration and traffic noise. 

Many laboratory studies have demonstrated circadian variations in biological functions such as body temperature, 

cell division and hormone secretion. Also, both laboratory studies and field studies have demonstrated variations related 

to circadian rhythms in behavioral functions such as alertness, reaction time, short-term memory, long-term memory, 

search tasks, vigilance and sleep. The circadian variation throughout a normal solar day is not the same for all biological 

and behavioral functions. There are, however, general trends in certain bodily functions/parameters likely related to 

circadian relations. The body temperatures of individuals adapted to local time and to a normal work/sleep cycle (i.e., 

sleep at night) vary systematically with circadian rhythms. Body temperature is lowest during the early morning hours 

from about 2 am to 6 am and starts to rise from this low point at about the normal waking hour. Thereafter, body 

temperature tends to rise until late afternoon or early evening, at which point it starts a decline that continues until it 

http://www.skybrary.aero/index.php/Memory
http://www.skybrary.aero/index.php/Memory
http://www.skybrary.aero/index.php/Vigilance


reaches its low point in the early morning hours. The circadian variation in body temperature is virtually the same for 

active and non-active individuals. It has been suggested that body temperature is an indicator of the body’s readiness to 

perform work. 

Circadian variations in work efficiency are not the same for all tasks. Also, under a normal work/sleep schedule 

and complete adaptation to the local solar day, performance efficiency does not remain the same throughout the day. For 

many tasks, performance efficiency tends to increase from the normal wake-up time in the morning to a peak in the early 

or late afternoon. Performance efficiency on some tasks shows a temporary decline following lunch time, even if a meal 

is not eaten. It is important to point out that work efficiency in these studies was tested periodically (and briefly) 

throughout the day (about 8 am through 9 pm), so fatigue was not a factor affecting performance. Performance efficiency 

tends to decline to a low point in the early morning hours ( 2-6 am). The important implication of this research is that 

circadian rhythms influence performance efficiency even when the circadian variations are in synchrony with the solar 

day and the normal work/sleep schedule. 



The effects of circadian rhythms on safety are difficult to assess because they are virtually always confounded with 

other contributory factors. However, the following findings suggest that the effects of circadian rhythms are, in part, 

responsible for: 

• The number of motor vehicle accidents on roadways peaks between 2 am and 6 am and again around 3 pm. These 

are the times of maximum sleepiness due to circadian rhythms 

• Risk of injury is 30 percent higher during night shifts than during day shifts, and the difference increases over 

successive night shifts until the difference reaches a high of 39 percent increased risk of injury on the fourth night. 

Research also has demonstrated that a host of problems occur when circadian rhythms are not in synchrony with the 

work/sleep schedule imposed by a person’s job. Such asynchrony can result from a change in work schedule, 

transmeridian flight, or a combination of the two. Such asynchrony is important for two reasons. First, the job may require 

an individual to perform work at a phase during the circadian cycle when performance efficiency is low. Second, 

disrupting the normal work/sleep schedule decreases the amount and quality of sleep, which leads to fatigue. 

 

http://www.skybrary.aero/index.php/Fatigue




Department of Physiology 

Velammal Medical College Hospital and Research Institute 

Madurai 

 

VMCH/Physio/CC/2021/02 

CIRCULAR 

To First MBBS students of 2020-21 batch 

1.3.2021 

 

 There will be a certificate course on Environmental 

Physiology for first MBBS students from 9am to 4pm on Monday, 

8-3-2021. All the students are expected to attend the course without 

fail. 

 

 Date:  Monday, 8th March 2021 

 Time:  9am to 4pm 

 Venue:  Lecture Hall 1, Velammal Medical College 

 

 

 Dr.S.Anu 

 Professor and Head 

 Department of Physiology  



Departments of Physiology 
Velammal Medical College Hospital and RI 

Madurai 

invite you for 

Certificate course in 

ENVIRONMENTAL 

PHYSIOLOGY 
 

PATRON 

Shri.M.V.Muthuramalingam, Chairman, Velammal 
Educational Trust 

ADVISORS 

Dr.T.Thirunavukkarasu                                Dr.P.K.Mohanty 
             Dean                                                      Vice Principal 

Organising Secretary 
Dr.S.Anu, Professor and Head, 

Department of Physiology 

8 March 2021   •  9:00 am onwards 

For First MBBS Students of 2020-21 batch 

 

Venue 

Lecture Hall 1, Velammal Medical College 

 

  



Course Objective 

At the conclusion of this activity, the learner (first MBBS student) will be better able to: 

• understand the environmental influence on human physiology 
• apply the physiology to situations with detail and precision 

AGENDA 

9.00 am  Introduction to Environmental Physiology 

   By Dr.S.Anu, Professor and Head, Physiology 

10 am  Temperature homeostasis 

   By Dr.K.Rekha, Associate Professor  

11.00 am  Break 

11.15 am  Hydration, Dehydration, Humitidy 

   By Dr.M.Saravanan, Associate Professor 

1 pm   Lunch break 

2 pm   Altitude physiology and acclimatisation 

   By Dr.M.Shanthi, Professor  

3 pm   Medical problems and handling them 

   By Dr.S.P.Kausikan, Post graduate 

3.45 pm  Vote of thanks 

   By Dr.John Rajpathy, Professor 

4 pm   Conclusion 





Vclammal Medical College Ilospital and Research Institute

Ref. No: VMCHR1/BIOCHEWCC-7 Date: 05.04.2021

CIRCULAR

To

All Doctors

Certificate Course on POCT (Point of Care Testing)

Department of Biochemistry is organizing a certificate course on POCT (Point of

Care Testing) on 29.04.2021 (Thursday) between at 9.00 AM to 3.00 PM.

All Faculties are invited.

Copy submitted to:

The Hon. Chairman

Copy to:

The Dean

Medical Superintendent

Chief Administration Officer

HOD, Biochemistry

VICE PRINCIPAL

Dr. PK. MOHANTY

Vice Principal
Velammal Medical College Hospital

and Research Institute
Madurai-625 009

All Clinical and Non-Clinical HODs



Velammal Medical College Hospital &

Research Institute
Anuppanadi, Madurai - 625009

Department of Biochemistry

Certificate course on

POCT (Point of care testing)

Venue: Biochemistry Demonstration Room

Date: 29.04.2021

For First year M.B.B.S., students 



PATRON

Chairman: Shri.M.V.Muthuramalingam

Advisors:

Dean: Dr.R.M. Raja Muthaiah

MS: Dr. Somasundarm

DR.A.Hariharan
Course coordinator

Biochemistry

DR.P.K.Mohanty
Vice Principal

Prof. HOD Biochemistry

For further detail contact:

DR.A.Hariharan

Mobile No. 97898784256

Objective: Should be able to perform capillary blood glucose,
urine pregnancy testing and troponin I and should be able to
interpret to report.

Teaching Method: Lecture and demonstration



Agenda

Time Topic Speaker

09.00  –

09.15 

AM

Welcome address DR.P.K.Mohanty

09.15 -

09.45 

AM

Pre test DR.A.Hariharan

09.45 –

11.00 

AM

POCT – Basics
DR.A.Hariharan

11.00 

AM –

1.00 PM

Demonstration: 

POCT
DR.A.Hariharan

& Resource 

persons

1.00-

2.00 PM
LUNCH

2.00-

2.30 PM
Post test `DR.A.Hariharan

2.30-

3.00 PM

Feedback and 

Valediction
DR.P.K.Mohanty



POINT OF 
CARE 
TESTING 
(POCT)

-DR.A.Hariharan M.D, 
(Biochemistry)



When a test is performed at a time at which test results 

enables a decision to be made and an action taken. That 

leads to an improved health outcome.

Definition







































 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 



Velammnl Medical College Ilospital and Research Institute

Ret No: VMCUR1/BIOCHEM/CC-8 Date: 03.05.2021

CIRCULAR

To

All Doctors

Certificate Course on Serum Protein Electrophoresis

Department of Biochemistry is organizing a certificate course on Serum protein

electrophoresis on 27.05.2021 (Thursday) between at 9.00 AM to 3.00 PM.

All Faculties are invited.

Copy submitted to:

The Hon. Chairman

Copy to:

Dean

Medical Superintendent

Chief Administration Officer

HOD, Biochemistry

VICE PRINCIPAL

Dr. PK. MOHANTY
Vice Principal

Velammai Medical Cc:.'ege Hospital
and Reseorch Institute

Madurai-625 009

All Clinical and Non-clinical HODs



For First year M.B.B.S., Students 

 

 

 

 

 
 

 

 

VELAMMAL MEDICAL COLLEGE HOSPITAL 
AND RESEARCH INSTITUTE 
ANUPPANADI, MADURAI - 625009 

DEPARTMENT OF BIOCHEMISTRY 

CERTIFICATE COURSE ON 

SERUM PROTEIN ELECTROPHORESIS 

Objectives: Should be able to perform serum protein electrophoresis and 

interpret the result 

Teaching Methods: Lecture and demonstration 

 

Date: 27.05.2021 

Venue: Biochemistry Demonstration Room 

Time: 9.00 AM – 3.00 PM 

PATRON 

Chairman: 

Shri.M.V.Muthuramalingam 

Advisors: 

Dean: Dr.T.Thirunavukarasu 

MS: Dr. S.R.Damodaran 

Dr.P.K.Mohanty 
Course Coordinator 

Vice Principle 
Prof. Hod Biochemistry 



 

 

Time Topic Speaker 

9.00 – 9.15 AM Welcome Address Dr.K.Suganthy 

9.15 – 9.45 AM Pre Test DR.P.K.Mohanty 

9.45 – 11.00 AM Electrophoresis - Basics DR.P.K.Mohanty 

11.00 AM – 1.00 

PM 

Demonstration: Serum 

Protein Electrophoresis 
DR.P.K.Mohanty 

1.00 – 2.00 PM Lunch 

2.00 – 2.30 PM Post Test DR.P.K.Mohanty 

2.30 – 3.00 PM 
Feed Back And 

Valediction 
Dr.K.Suganthy 

 



Dr.P.K.Mohanty M.D., (Biochemistry)

Serum protein electrophoresis



▪ Definition

▪ Principle of electrophoresis

▪ Requirements of agarose gel electrophoresis

▪ Procedure 

▪ Electrophoretic pattern in various diseases

Contents



▪ Movement of charged particles through an electrolyte when subjected to an electrical 
field.

What is electrophoresis? 



▪ Invented by Tiselius

History



◼ a separation technique
◼ Simple, rapid and highly sensitive
◼ used in clinical laboratories to separate charged molecules from each other in presence 

of electric field

◼ Proteins in body fluids: serum, urine,CSF

◼ Proteins in erythrocytes: haemoglobin

◼ Nucleic acids: DNA,RNA

◼ Lipoproteinanalysis

◼ Isoenzyme separation

Clinical applications ofelectrophoresis



▪ Comprehensive term that refers to the migration of charged particle of  any size in liquid
medium under the influence of an electric field.

▪ Depending on kind of charge the molecule carry, they move towards  either

▪ Tocathode

▪ ToAnode

▪ An ampholyte become positively charged in acidic condition and migrate  to cathode, in alkaline 
condition they become negatively charge and  migrate to anode.

Principle



Types of separation

Charge 
Separation

Size 
Separation

Analyze

Identify

Purify
Mixture of Charged 

Molecules

Positive Molecules

Negative Molecules

• Native        : Charge/ Mass

• Denaturing : Mass



▪ Net charge

▪ Mass

▪ Shape

▪ pH of medium

▪ Strength of electrical field

▪ Viscosity of medium

▪ Temperature

Factors affecting Electrophoresis



▪ The Electrophoretic mobility is directly proportional to net charge and inversely 
proportional to molecular size/mass and viscosity of the electrophoresis medium 

▪ The pH of solution affects the mobility of the ion by determining the amount and 
nature of charge 

Factors affecting Electrophoresis



Electrophoresis of Biomolecules

▪ Proteins, nucleic acids, nucleotides and amino acids bear charged polar groups 
making them suitable groups for electrophoresis 

▪ Carbohydrates carrying no charged groups are first bound to charged groups like 
Borate or Sulfite ions and then electrophoresis is carried out

▪ Lipids are not electrophoresed because electrophoretic current requires polar 
solvents in which most lipids are insoluble 



▪ The rate of migration depends on size, shape, net charge &  the applied current                      

v = EqF
▪ v= velocity 

▪ E= electric field (v/cm)

▪ q=net charge

▪ F= Frictional coefficient

▪ Charge – Higher the charge, greater the mobility

▪ Shape – rounded contour elicit less frictional and electrostatic retardation compared to 
sharp contour. Therefore globular proteins moves faster than fibrous proteins.

Factors affecting Electrophoresis





Strength of electricalfield

▪ It determined by the force exerted on the particle, and the charge the particle  
carrying.

F=QV

when force is exerted on the particle it start moving, however the moment is  restricted 
by the experience of the frictional force because of the viscosity.



▪ As the molecule exist as amphoteric ,they will carry the  charges based on the solvent pH.

▪ Mobility is directly proportional to the magnitude of the  charge, which is functional of the 
pH of solvent.

▪ The pH is maintained by the use of buffers of different pH.

Effect of pH on Mobility



Types of electrophoresis



Gel Electrophoresis

• “Gel" is  the matrix used to contain, and then separate the target molecules 

• The gel is a cross linked polymer whose composition and porosity is chosen based on 
the specific weight and composition of material to be analyzed 

• A gel block made of Polyacrylamide, Agarose or substituted starch gel is used in this 
method as the solid support 

• Agarose gel - separation of different types of protein mixtures  

• Polyacrylamide is best suitable for separation of nucleic acids.



• Two reservoir for thebuffer

• Power supply and Electrodes

• Supporting medium

Instrumentation



▪ Electrophoresis apparatus

▪ Supporting medium - Agarose

▪ Buffer

▪ Power pack to supply constant current and voltage

▪ Tracking dye

▪ Fixing solution

▪ Staining solution

▪ Destaining solution

Requisites for Agarose gel Electrophoresis



Electrophoresis apparatus



Electrophoresis apparatus



▪ Supporting medium is an matrix in which the protein  separation takes place.

▪ Separation is based on to the charge to mass ratio of protein  depending on the pore size of the 
medium, possibly the  molecular size.

▪ Starch gel

▪ Cellulose acetate

▪ Agarose

▪ Polyacrylamide gel

Supporting medium



Chemical nature

Availability  

Electrical conductivity  

Adsorptivity

Sieving effect  

Porosity

Electro-endosmosis (EEO)

Preservation

Toxicity

Preparation

inert

easy

high

low

controlled

high  

low

feasible

low

easy

Properties of supporting medium



Agarose



Agarose

Agarose is a linear polysaccharide extracted from seaweed.

D-galactose 3,6-anhydro L-galactose

Agarose was first used in biology when 
Robert Koch* used it as a culture 
medium for Tuberculosis bacteria in 
1882

*Lina Hesse, technician and illustrator 
for a colleague of Koch was the first to 
suggest agar for use in culturing bacteria



▪ Used in conc as 1% and 3%.

▪ The gelling property are attributed to both inter-and intramolecular  hydrogen bonding

▪ Pore size is controlled by the % of agaroseused.

▪ Large pore size are formed with lower conc and vice versa.

Agarose

1% agarose 2% agarose



Acts as molecular sieve



An agarose gel is prepared by 
combining agarose powder 
and a buffer solution.

Agarose

Buffer

Flask for boiling



Agarose Buffer Solution

Combine the agarose powder and buffer solution.  Use a flask that is 
several times larger than the volume of buffer.



Agarose is insoluble at room temperature (left).
The agarose solution is boiled until clear (right).

Gently swirl the solution periodically when heating to allow all the grains of agarose to dissolve.  
***Be careful when boiling - the agarose solution may become superheated  and may boil violently if 
it has been heated too long in a microwave oven.

Melting the Agarose



The buffer in electrophoresis has two purpose:

▪ Carry applied electrical current

▪ They set the pH as which electrophoresis is carried out.

Thus they determine;

▪ Type of charge on solute.

▪ Extent of ionization of solute

▪ Electrode towards which the solute will migrate.

The buffer ionic strength will determine the thickness of the ionic  cloud.

Buffer



Commonly used buffers are,

▪ Phosphate buffer

▪ Tris-Borate-EDTA buffer (TBE)

▪ Tris-Acetate EDTA buffer (TAE)

▪ Tris -EDTA buffer (TE)

▪ Lithium Borate - buffer (LB)

▪ Tris -Citrate-EDTA buffer (TCE)

Commonly used buffers



TAE (Tris -acetate-EDTA) and TBE (Tris-borate-EDTA) – pH buffer of 8.6

oTris a pH buffer.

oAcetic acid provide ions to support conductivity and maintain pH.

oEDTA, prevent brake down of molecules.

“all dissolved in water”.

▪ The important feature of any buffer is that it contains an electrolyte so that it can 
conduct electricity.

TBE Buffer







▪ Drives the moment of ionic species in the medium and allow  the adjustment and control of the 
current or voltage.

▪ Constant delivery is required.

Power supply



Power supply



Separation

Detection

37

Quantification

General operation



▪ Buffer in buffer tank after pH check

▪ 5-7 μL samplewith tracking dye

▪ Placed in electrode chamber

▪ Whatmann paper wick is applied

▪ Current application

▪ Gel is fixed and dried

▪ Stainedand destained

▪ Scanned under densitometry

38

Steps performed:



▪ Fixation of Protein -by using acetic acid or methanol  (this will prevent diffusion of 

protein out of the gel when  submerged in stain solution)

▪ Amount of dye taken by sample is affected by many factors,

Type of  
protein

Degree of  
denaturation

39

Staining



Plasma Proteins

▪ Amido black

▪ Coomassie Brilliant Blue

▪ Bromophenol Blue

Hemoglobin

▪ Amido black

▪ Coomassie Brilliant Blue

▪ Ponceau Red

Lipoproteins

▪ Sudan Black

▪ Oil red O

DNA ( Fluorescent dyes)

▪ Ethidium Bromide

▪ Sybr Green, SybrGold

Different stains ofElectrophoresis



▪ Tracking the sample with bromophenol blue

▪ Fixing with methanol & acetic acid

▪ Staining with amido black

▪ Destaining with 5 % acetic acid

Steps in running a sample







▪ Once separated, protein may be detected by staining  followed by the quantification using the 
densitometer.

Detection and Quantification



pH Changes charge of analyte, effective mobility; structure of analyte-
denaturing or dissociating a protein.

Ionic strength Changes in voltage; increased ionic strength reduces migration velocity
and increase heating.

Ions present Change migration speed; cause tailing of bands.

Current Too high current cause overheating.

Temperature Overheating cause denature protein; lower temp reduce diffusion but 
also  migration; there is no effect on resolution.

Time Separation of bands increases linearly with time, but dilution of bands  
increase with square root of time.

Medium Major factors are endosmosis and pore size effect, which effect migration  
velocities.

Common effect of variables on separation





▪ The support medium is a filter paper 

▪ 10µl serum is applied in the form of thin line on hydrated Whatman no1 filter 
paper 

▪ Chamber are filled with buffer (pH 8.6) and constant current of 1-2 mA 

▪ Time duration to run the test is 10-16 hrs

▪ Paper is then stained with Bromophenol blue to visualize individual bands

▪ Drawback- long time interval and blurring of margins

Paper Electrophoresis



Cellulose Acetate Membrane Electrophoresis

• Preferred solid support media 

• Less time consuming 

• Excellent separation 

• No blurring of margins 

• Membranes can be stored for a longer time 

• Widely used for separation of Proteins, lipoproteins and hemoglobin variants



▪ Most popular type 

▪ Polyacrylamide is a polymer formed when acrylamide is heated with a variety of 
catalysts with or without cross linking agents 

▪ It is thermostable, transparent, strong and relatively chemically inert

▪ Gels are uncharged and are prepared in a variety of pore sizes 

▪ Proteins are separated on the basis of charge to mass ratio and molecular size, a 
phenomenon called Molecular sieving.

▪ PAGE is the backbone of blotting techniques 

Poly Acrylamide Gel Electrophoresis (PAGE)



PAGE can be classified according the separation conditions into: 

▪ Native-PAGE: – Separation is based upon charge, size, and shape of macromolecules.  
Useful for separation and/or purification of mixture of proteins – This was the original 
mode of electrophoresis. 

▪ Denatured-PAGE or SDS-PAGE – Separation is based upon the molecular weight of 
proteins.  The most common method for determining MW of proteins – Very useful for 
checking purity of protein samples.

Types of PAGE



PAGE-Procedure

▪ The gel of different pore sizes is cast in to a column inside a vertical tube, often with 
large pore gel at the top and small pore gel at the bottom.

▪ Microgram quantity of the sample is placed over the top of the gel column and 
covered by a buffer solution having such a p H so as to change sample components 
in to anions 

▪ The foot of the gel column is made to dip in the same buffer in the bottom reservoir.

▪ Cathode and anode are kept above and below the column to impose an electric field 
through the column

▪ Rate of migration depends on the charge to mass ratio





SDS-PAGE



Reference ranges:

Total protein  6.0 – 8.0 g/dL

Albumin           3.5 – 5.0 g/dL

α1-globulins     0.1 – 0.4 g/dL

α2-globulins   0.4 – 1.3 g/dL

β-globulins       0.6 – 1.3 g/dL

γ-globulins    0.6 – 1.5 g/dL

Normal pattern

Serum proteins electrophoresis in 
diagnostics of diseases









• Decreased albumin

• Increased  globulins

Albumin 1 2  

“- bridging”

Hepatic cirrhosis







Albumin 1 2  

•Albumin decreased

• Sharp peak in  region

Monoclonal gammopathy
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We from the department of orthopedics are planning ,o .oh8'tlla" a Certificate

From

Dr. V. Raviraman
Department of Orthopaedics
Velammal Medical College Hospital and RI

Madurai 
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Courses - "PERIARTHRITIS SHOULDER - MANAGEMENT" on L7 /12/2020 involving

Ortho posting M.B.B.S Students & CRRIs. We kindly request you to give permission to

conduct the same. Kindly do the needful.

ThankingYou

:

Date:02,12.2020

Place: Madurai

Yours si

Dr. V.

Head of thebepartment
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VETAMMAL MEDICAT COLLEGE HOSPITAI & RESEARCH !NSTITUTE
DEPARTM ENT OF ORTHOPAEDICS

CERTIFICATE COURSE

TOPIC: PERIARTHRITIS SHOULDER - MANAGEMENT
DATE : L7h2l2o2o, TIME :08.30 AM To 04.30 pM VENUE : oRTHo opD DEMo HAIL

PARTICIPANTS tlST

s.No FACULTY NAME Signature
1 Dr.V.Raviraman W4.
2 Dr.S.Shanmuganathan ,/V
3 Dr.V.Ramar

flB/
4 Dr.Ganesan G Ram

5 Dr.M.Subbiah 6
6 Dr.N.J.Reguvaran

.4,
7 Dr.M.Mithran

*
8 Dr.S.Muthukumar gr
9 Dr.K.N.Subramanian fr,/
10 Dr.R.Harisudhan lKtl Dr.S.Lokesh I(umar F-\ ,/V
L2 Dr.J.Arun Prasath
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t Dr. Gokul Kumar ffi,
2 Dr. Jesmick ponniah
3 Dr. Swathikaa hn\*

FINAL YEAR MBBS STUDENTS
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AJAY S

AJAY SHANKAR

AMINA MARWA SABREEN
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We from the department of orthopedics are planning ,o1:;;r.t a Certificate

From

Dr.V.Raviraman ' ,^,nVl ,/ - nDepartmentofOrthopaedics '\ /'ril /^i,
Velammal Medical College Hospital and RI /n 14" /^ +t P\TO: /V.
The Dean /^oqrJ\$.$'L'

Courses - "PHYSIOTHERAPY - ROLE IN ORTHO" on 04f 0L/202L involving Ortho posting

M.B.B.S Students & CRRIs. We kindly request you to give permission to conduct the same.

Kindly do the needful.

Thanking You

Date:2t.12.2020
I

Place: Madurai
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Head of



VELAMMAL MEDICAL COLLEGE HOSPITAT & RESEARCH INSTITUTE

DEPARTM ENT OF ORTHOPAEDICS

CERTIFICATE COURSE

TOPIC: PHYSIOTHERAPY - ROLE lN ORTHO

DATE : O4l0Ll2O2L, TIME : 08.30 AM TO 04.30 PM VENUE : ORTHO OPD DEMO HALL

PARTICIPANTS LIST
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Dr. V. Raviraman

Dr. S. Shanmuganathan

Dr. Ganesan G Ram

Dr. K. N. Subramanian

Dr. M. Subbiah

Dr. R. Hari sudhan

Dr. Muthu kumar . S

Dr. S. Lokesh Kumar

Dr. M.J. Krishna kumar

Dr. S. Dheepan Kumar

Dr. V Janarthanan

Dr. Gokul Kumar
Dr. Jesmick ponniah
Dr. Swathikaa

PRE FINAL YEAR STUDENTS
KAMALAKANNAN S

KARIGHA S

KARTHIK JEEVA RAM S

KARTHIKEYAN S

KAVITHA K R
KAVYA E

Dr. E. Yijaya raja
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DR. R. CHITHRA DEVI

 

Patient requiring resuscitation

secondary to LOC

assessment & control of airway & ventilation of lungs

to prevent hypoxic damage to brain

 

Basic airway management
Head tilt & Chin lift 

 

  



 
 

Jaw Thrust 

 

Dr. Arthur Guedel – 1883-1956

 

Oropharyngeal airway
 Variable sizes

 Pts incisors to angle of mandible

 Comatose patient

 

 



 

Insertion of oropharyngeal airway

 

Cleared Airway

 

Nasopharyngeal airway
 Pt who are not deeply unconscious, clenched teeth, 

trismus, maxillofacial injuries.

 Contraindicated in base of skull #

 



 

Nasopharyngeal airway
 Correct size of nasopharyngeal airway

 6-7mm – adults

 Bleeding 30%

 

Insertion of nasopharyngeal 
airway

 

 

 



 

Advance airway devices
 Combitube

 LMA

 Laryngeal tube

There are no data supporting the routine use of any specific 
approach to airway management during Cardiac arrest. The 
best technique is dependant on the precise circumstances 
of the cardiac  arrest and the competance of the rescuer.

 

 

Laryngeal mask airway
 Easier to insert, when compared to TT: 

 Successful ventilation 72-98%

 More efficient than BMV

 Gastric inflation reduced

DISADVANTAGE

 Inadequate ventilation for low 

Lung /chest wall compliance

 May dislodge during compression

 



 

Insertion of LMA

 

 

 



 

 

 



 

 

 

 



 

 

Two person technique for BMV

 

Laryngeal mask airway

 

 



 

The combitube
 Double lumen tube

 Successful ventilation 79%-98%

 Safe and effective 

 

Insertion of combitube

 

Tracheal tube
 Optimal method

 Only trained person 

Advantages

➢Definitive airway,  protects from aspiration

➢To suck airway secretion

➢Adequate TV ,uninterrupted chest compressions.

 

 



 

 Disadvantages 

❑Misplaced tube

❑Experienced personnel

❑High failure rate

❑Life threatening conditions (a/c epiglottitis , 
pharyngeal pathology, head injury, cervical spine 
injury)

 

Confirmation of tracheal 
intubation

 Primary techniques:

❖b/l chest expansion

❖5 point auscultation

❖Condensation in tube

 Secondary technique:

❖ETCO2 monitoring

 

 



 

 

 

Suction
 Yankauer s suction

 



 

 

 

 



 

 

AED
 Voice guided machine

 Useful for non-healthcare rescuers

 

 AED- “the single greatest advance in the treatment of 
VF cardiac arrest since the development of CPCR”

 Reliable, cheap, easily operable & portable.

 AED has a microprocessors that analyze the rhythms.

 



 
 

How to use AED??
1) Safety

2) Victim unresponsive- AED/Ambulance

3) Scan chest /carotid pulse(5-10sec)-no pulse->CPCR

4) Once AED arrives,

➢Switch on & wait ->attach pads

➢Follow spoken directions

➢Nobody should touch the victim

 

5. If a shock is indicated:
 Ensure nobody touches  the  victim
 Push shock button

6. If no shock indicated:
 Immediately resume CPCR(30:2)

7. Continue to follow AED prompts until:

 Qualified help arrives
 Victim starts to breathe
 You become exhausted

 

Pre defibrillation strategies 
 Safe use of O2:

- Take off O2 mask / nasal cannula( 1m away)

- If pt is connected to ventilator – detach it

- Minimize the risk of sparks during defibrillation(self 
adhesive pads are better)

 



 

Technique of electrode contact 
with chest wall

 Transthoracic impedance ( 70-80 ohms)

 Shaving the chest

 Electrode position

 Pacemaker,  automatic implantable cardioverter
defibrillator

 Transdermal drug patches 

 

Acceptable pad positions

 

Manual defibrillator
 Advantage – synchronised cardioversion

 Operator interprets the rhythm

 



 

Use of manual defibrillator
 Confirm the rhythm ,shockable (VF/pulseless VT)

 Select energy monophasic(360j) ,biphasic(200j)

 Charge it ( yellow button on pads)

 Apply jelly  and apply pads

 Clear all 

 

 Remove O2 delivering system

 Press two buttons simultaneously

 Ensure shock has been delivered

 Resume CPR  &  analyze rhythm after 2 mins.

 

Artificial pacemakers
 Non invasive

→Transcutaneous pacing

 Invasive

→temporary transvenous pacing

→permanent implanted pacing

 



 

Transcutaneous pacing

 

Pocket mask 

 

Ventilation
 Self inflating bag
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