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1) CULTIVATION OF ANIMAL VIRUSES 

Viruses cannot be cultivated in nutrient media, but they can be cultivated in their appropriate living hosts. In the 

laboratory, three methods are commonly used for culturing animal viruses. These methods involve using 

embryonated eggs, cell cultures or living animals.  

1. In embryonated chicken eggs. Virologists made a significant advance in 1930s by discovering that the most 

economical and convenient method for cultivating a wide3 variety of animal viruses is the chick-embryo 

techniques. There are many advantages in using embryonated eggs: 

a) Avalibility iln unlimited quantities. 

b) Relatively easy handling. 

c) Presence of a naturally sterile environment within the confines of the egg’s components. 

d) Inability of the embryo to produce antibodies against the viruses used as inocula. 

e) Availability of eggs with a relatively uniform genetic constitution from flocks that have been inbred for 

several generation. 

 

In this method, a hole is drilled in the shell of fertile chicken eggs incubated for 5-12 days, and a viral 

suspension or suspected virus-containing tissue in injected into the fluid of the egg. The opening may 

be sealed with paraffin wax and the egg  

incubated at 360c for the time required for  

growth of the virus. Usually, growth of the  

virus is signalled by the death of the embryo, 

 by embryo cell damage or the formation of  

lesions or pocks on the egg membranes. 

particular region used for cultivation depends on the virus to be cultured Several portions of the 

embryonated egg are used for viral cultivation, including the allantoic and amniotic cavities, the yolk 

sac, the chorioallantoic membrane and the embryo itself (Fig. 6.9). The, as certain biruses are capable 

of proliferating only in some parts of the embryo. For example, mumps viruses replicate particularly 

well in the allantoic cavity. The chick-embryo technique is one of the most widely used methods for 

growing large amounts of virus. It is still used in the production of vaccines against smallpox, yellow 

fever, influenza and other viral diseases. However, the use of embryos did not completely solve the 

problem of studying cellular effects caused by viruses. Another demerit is that bacteria easily 

contaminate the embryos and the effects of viruses often cannot be determined accurately. 

2. In cell cultures.  In the 1950s, an important advancement was made as methods were developed for the 

propagation of viruses in cell cultures. However, a major problem with cell cultures in that the cell lines 

must be kept free of microbial contamination. Therefore, maintenance of cell culture lines requires trained 

technicians with considerable working experience. 

To prepare a cell culture, animal tissues are treated with proteolytic enzymes, particularly trypsin,that 

separate the individual cells. These cells are then suspended in a chemically defined medium consisting of 

an isotonic solution of salts, glucose, vitamins, co-enzymes and amino acids buffered to a pH between 7.2 

and 7.4 and often supplemented with antibiotics to inhibit bacterial growth. Serum is usually added to the 

cell clture medium to provide a source of growth factors required by the cells. Commonly such a medium 

results in the doubling of cell lines in 24-48 hr. Cells in such suspensions tend to adhere to the glass or 

plastic container, multiply and spread to form sheets one cell thick, celled monolayers. 

These monolayers can be subcultured. Subculturing is the process by which cells from an existing culture 
are transferred to new containers with fresh nutrient media. Therefore, a large number of separate 
subcultures can be made from a single tissue sample. 
 

as influenza viruses, pos viruses and herpes 

viruses are grown in embryonated chicken 

eggs. 
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Cell cultures are of three basic types: primary cell cultures, diploid cell strains and continuous cell lines. 
Primary cell cultures are the first monolayer derived from normal tissue or a human. Cell cultures obtained 
from embryonic tissue are generally capable of a greater number of divisions than those derived from adult 
tissue. 
 
Diploid cell strains are derived from primary cell cultures obtained from a particular type of tissue, such as 
lung or kidney, which is of embryonic origin. They possess the normal diploid karyotype and all the cells are 
genetically identical to one another. They possess the normal diploid karyotype and all the cells are 
genetically identical to one another. They can be subcultured for several generations. 
 

Certain diploid cell strains, developed from human embryos can be maintained for about 100 generations 

and are widely used for culturing viruses that require a human host. Such diploid cell strains are the host of 

choice for the production of human vaccine virus. 

The third type of cell culture in extensive use is the continuous cell line. They are transformed ( cancerous ) 
cells that can be maintained through an indefinite number of generations. These are sometimes called 
immortal cell lines. The karyotype of these cells is heteroploid and are therefore, genetically diverse. The 
cells are morphologically different from the cells of origin, have simpler nutritional requirement, divide 
rapidly and repeatedly, Do not attach strongly to the culture vessel And also have a tendency to grow in 
multilayers on culture vessel surfaces. The most  famous of such cultures is the HeLa cell line, which has 
been maintained and grown in culture since 1951 and has been used by several reserarchers throughout 
the world. However, in view of the malignant characteristics of HeLa cells, they are not used in virus 
production for human vaccines. Nevertheless, continuous cell lines have been very useful in cultivating 
those viruses, which are otherwise impossible to grow.  In living animals. Some of the viruses cannot be 
cultivated by the above two methods and can be cultured only living animals. For example, heplatitis C virus 
replicates only in chimpanzees. Many viruses that cause human gastroenteritis, such as Norwalk virus, also 
cannot be grown in cell culture. 
 
Animal inoculation is very useful for studying the processes by which viruses cause disease, a field of study 
known as viral pathogenesis. The studies of poliomyelitis, the paralytic sisease caused by poliovirus, in 
monkeys  led to the development of successful vaccine. 
Similarly, development of vaccines against hepatitis B virus was possible only after the experimental studies 

with chimpanzees. The development of viral vaccines, antiviral drugs and diagnostic tests for veterinary use 

have also benefited from research on viral diseases in laboratory animals. 
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2) Sterilization & Disinfection in Laboratory: 

 
 Microorganisms are widely distributed in nature. They are found on every object, food, 

water and in air. Microorganisms cause contamination, infection, and decay, hence it becomes 

necessary to eliminate them from surgical instruments, food articles, therapeutic preparation, 

from the culture media, glassware and other material used in microbiology laboratory. 

Definition :- 1. Sterilization is the process of freeing an article, surface or media    

 from all living microorganisms either in vegetative form or in spore state. 

            2. Disinfection is the process that eliminate all pathogenic organisms   

 on inanimate objects with the exception of spores.  

The method of sterilization employed depends on three factors--- 

1) The purpose for which it is carried out 2) The material which has to be sterilized and  3) The 

nature of microorganisms that are to removed or destroyed. 

Sterilization is used in microbiology for preventing contamination from extraneous organisms. 

Various methods of sterilization are classified as follows--- 

 

1) PHYSICAL METHODS 

 

1) Sunlight : Sun light plays an important role in spontancous slerilization that occurs in natural 

condition as it possesses bactericidal activity. The sun emits Ultraviolet radiations a) UVA 

(wave length 320 nm to 290 nm), b) UVB(wave length 290 nm to 320 nm) and c) UVC 

(wavelength 200 nm to 290 nm) but because of alsorption in the atmosphere’s ozone layer 

only 99% of the UVA radiations reaches the earth’s surface and produce bactericidal effect. It 

is one of the natural methods of sterilization of water in river, lakes and tanks, as bacteria 

suspended in water are destroyed by exposure to sunlight. 

2)  Drying: Moisture is essential for the growth of bacteria. Drying in air has harmful effect on 

many bacteria as 4/5 of the bacterial cell consists of water. Susceptibility to drying varies 

according to a) Type of bacteria and b) Conditions under which they exposed to drying e.g. on 

cloth, furniture, etc. This method is not reliable for sterilization as spores are not affected by 

drying. 

3) Heat:It is the most reliable method of sterilization. Material that may be damaged by strong heat 

can be sterilized at low temperature for longer period. The effectiveness of this method is 

influenced by the following factors:  

a) Nature of heat ----- dry heat or moist heat. 

b) Temperature and time of exposure. 

c) The number of microorganisms present. 

d) The type of material from which the organisms have to be removed. 

e) Characteristics of the organisms e.g. spore bearing strain, etc. 

Heat can be applied in two ways A) Dry heat B) Moist heat. 

The mechanism by which the organisms are destroyed by dry heat is different from that of moist 

heat. In dry heat killing effect is due to protein denaturation, oxidative damage and toxic 

effect of elevated levels of electrolytes. While in moist heat it is due to coagulation and 

denaturation of proteins. Time required for sterilization is inversely proportional to the 
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temperature of exposure. This time is known as, “ Thermal death time” as it is the minimum 

time required for killing microorganisms. 

A. Sterilization by dry heat: 

a. Red heat: In the laboratory inoculating wires, platinum loops and tips of forceps are 

sterilized by holding them in the Bunsen burner flame until they turn red hot. They 

must be cooled before use. Loop carrying infective material should be dipped in 

disinfectant before flaming so as to prevent spattering. 

b. Flaming: Flaming means passing an article through the Bunsen burner flame without 

allowing it to become red hot. Glass slides, mouths of culture bottles or tubes, 

scalpels and needles are sterilized by flaming. Some times needles and scalpels are 

immersed in spirit and the spirit is burnt off, but this is not a satisfactory method of 

sterilization. 

c. Hot air oven: This is very reliable and hence the main method of sterilization by dry 

heat. It is used for sterilizing (1) Dry glassware such as test tubes, Petri dishes, flasks, 

pipettes etc. (2) Equipments like forceps, scissors, throat swab etc. and (3) Powders 

fats, oils & grease can also be sterilized in hot air over, as these are impermeable to 

moisture. They are penetrated by heat very slowly, so they must be sterilized in small 

aliquots or shallow layer. 

Table No. 1 : Temperature and holding period for sterilization by hot air oven. 

Material Temperature Time 

Instruments like scissor, forceps etc. 150°C 2 hrs. 

Oils, powder, fat, grease 150°C 1 hr. 

Glassware, flask, pipettes 160°C 1 hr. 

Swab sticks 150°C 2 hrs. 

 

While sterilizing the material in hot air oven the following majors should be taken. 

i) The test tube, flasks and throat swab should be wrapped in paper. They should be 

perfectly dry before keeping in over. 

ii) Pipettes are enclosed in metal container before being placed in over.  

iii) Oven should not be overloaded.  

iv) Material should be arranged in such way that there should be free circulation of air in 

the material. 

v) Do not open the door when temperature reaches to 1500C as the glassware may crack 

due to sudden cooling. 

vi) Allow oven to cool slowly for about 2hrs and then open the door. 

 

 

Sterilization control  

1) Bottles containing paper strips impregnated  with 106 spores of CL. tetani  ( non 

toxic) are placed along with the material. After sterilization the strips are 

inoculated in thyoglycolate broth or R.C.M. Media to check the sterility. 

2) The commercially available Browne’s tube (Green spot) changes to green colour 

indicating proper sterilization. 
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d)   Incineration :- This is an excellent method for destroying materials such as soiled 

dressing, animal carcasses, beddings and pathological material except polystyrene 

materials which causes air pollution by emitting poisonous smokes. The material is 

burnt either in incinerator or in a pit three feet dip and then the pit is closed. 

B.    Sterilization by moist heat :- Saturated steam is more efficient sterilizing agent 

than dry heat. It is a suitable method used for sterilization of culture media and 

aqueous solutions as the steam atmosphere prevents loss of water by evaporation 

during heating. 

Principal :- When steam comes in contact with the cooler surface of an article, it 
condenses into a small amount of water liberating its large amount of latent heat on 
that surface ( e. g. 1600 ml of steam at 1000C condenses 
Into 1 ml water liberating 518 calories of heat) This contraction in bolume causes 
immediate suction of more steam to the same site and the proceses thus continues on 
the spores. It increases the water content of spores and ultimately hydrolysis and 
breakdown of bacterial protein results. 
 
Moist heat can be applied  in three ways:- 
i) At temperatures blow 1000C. 
ii) At temperature of 1000C. 
iii) At temperature above 1000C. 
 
i) At temperature below 1000C: 
             At 560C :- This ban be done in water bath. Sometimes serum, body fluids and 
antiserum containing coagulable  proteins are sterilized by heating for 1 hour at 560C 
on eight successive days. 
             At 600C: Vaccines prepared from non sporing bacterial  cultures are sterilized by 
heating at 600C for one hour in vaccine bath. 
              At 850C :- This is also known as sterilization by coagulation. 
 
Principle :- At 850C the proteins get coagulated and we get solid medium. The 
instrument used in this method is inspissator, and the process is known as 
inspissations. This is used the preparation and sterilization of Lowenstein-Jensen 
medium and Loeffler’s serum slope, by heating at 850 C for half an hour for three 
successive days. At this temperature vegetative forms of all bacteria, yeast and moulds 
are destroyed. 

Pasteurization of milk – Milk is sterilized by heating it at 630 C for 30 min or at 720C for 
15-20 sec and then cool quickly. This procedure is known as pasteurization. All non 
sporing microorganisms e.g. Mycobacteria, Brucella, Salmonella etc are destroyed by 
this method. 

ii) At a temperature of 1000C :- It can be done by following methods:- 

Boiling :- Boiling at 1000C for 5 to 10 minutes kills all the vegetative forms of the 
bacteria except spore bearing bacteria. Boiling is done in boiling water bath made up 
of enamel or tinned copper. Hard water should not be used for boiling as it contains 
calcium salt which forms a film on instruments. Sterilization by boiling is promoted by 
addition of 20% Sodium vicarbonate to the water. Articles are removed from water by 
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long handled forceps which have been stored in 3% Lysol. Do not open the lid of boiler 
during the period of boiling. 

Steaming at 100°C :  Media which get decomposed at higher temperature are 
sterilized by this method. Instrument used for this method is Koch’s or Arnold’s steam 
sterilizer. 

Principle: In Koch’s steam sterilizer formation of steam and its exit occur 
simultaneously and hence the temperature is maintained at 100°C. Sterilization can be 
done by two methods. 

1) Single exposure at100°C for 90 minutes: It ensures complete sterilization except 
for the spores of some thermophilic bacteria. Time required for tubes and bottles 
of the media to be heated up from room temperature to 100°C and to sterilize the 
medium is 90 minutes. The time should be increase for sterilization of media which 
are in large volume. 

2) By intermittent exposure at 100°C : Intermittent exposure to 100°C for 20-45 
minutes on each of three successive days is called “tyndallisation.” 
Principle: First exposure kills all the vegetative bacteria. Any spore present in the 
favourable medium will germinate till next day and are killed on the subsequent 
days. 
iii)At temperature above 100°C : This is done in an autoclave. Autoclaving is the 
best method for sterilization of media, rubbers, linen, syringes, surgical 
instruments etc. It is also useful for decontamination of contaminated material. It 
ensures complete sterilization by killing highly resistant spores.  
Principle : Water boils at 100°C in open vessel, when its vapour pressure equals to 
that of surrounding atmosphere, This occurs at normal atmospheric pressure. But 
when water is heated within a closed vessel, the pressure inside the vessel 
increases and temperature at which water boils also increases above 100°C. 
Sterilization by steam under pressure is carried out at temperatures between 
108°C to 147°C. 
Several types of autoclaves are available. Even domestic pressure cooker can also 
be some time used as autoclave. Autoclaves are either horizontal or vertical. They 
are made up of gun metal having pressure gauze and air discharge tap. The lid of 
autoclave is tightened by screw clamps to make it air tight. 
 

Working of autoclave: 
 

1)  Fill the autoclave with water up to the ring. 

2)  Keep the material to be sterilized in tray on the ring. 

3)  Place the lid on autoclave and screw down to make airtight & switch on autoclave. 

4)  Keep the discharge tap open to remove the air vapour mixture. This is necessary because air 

vapour mixture lowers the temperature and as the air is denser than vapour it forms a 

cooler layer in the lower part of autoclave and hence proper heating and sterilization of 

article can not takes place. 

5)  Close the discharge tap when pure steam comes out. Allow steam pressure rise to desired 

level. 
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6)  Open the safety valve and allow the excess steam to escape; this will maintain the desired 

pressure. From exactly this point count the holding period. 

7)  Turn off the autoclave and allow it to cool until the pressure inside the autoclave is equal to 

the atmospheric pressure which is indicated by pressure gauze. 

8) Open the discharge tap slowly and allow air to enter inside the autoclave and then open 

the lid. 

 

 

Table No. 2: Pressure, temperature and holding period for sterilization by autoclave. 
 

Pressure Temperature Time (Holding period) 

30 Ibs 134°C 3 minutes 

20 Ibs 126°C 10 minutes 

15 Ibs 121°C 12 to 15 minutes 

10 Ibs 115°C 45 minutes 

  

Note : Do not open the tap when pressure inside the autoclave is high as the liquid media will tend to 

boil and spill from container. 

 

Indicators: 

 

i) Spore indicator --- Bacillus stearothermophillus strips are commercially available or can be 

prepared in local laboratory by soaking small filter paper strips in 1 million spores per ml solution 

of Bacillus stearothermophillus and then dried at room temperature. These strips are autoclaver 

along with material and then inoculated in RCM and incubate at 37°C . RCM is examined for 

growth after 7 days. 

ii) Browne’s sterilizer control tube ---- It is commercially available tube containing red solution 

which turns green when heated at 115°C for 24 minutes thus indicating proper working. 

iii) Chemical indicators, autoclave tapes & thermocouples, they are available commercially and 

denote proper sterilization by change in colour. 

4) Sterilization by radiation: Two types of radiations are used for sterilization are (A) Non ionizing 

(Infrared & ultraviolet) radiation. (B) Ionizing radiation. 

A) Non ionizing--- Infrared and Ultraviolet rays are non ionizing, low energy type rays. These have 

active bactericidal effect. 

 Infrared Radiation: The electromagnetic radiations of wavelength longer than that of visible light i.e. 

above 780 nm and shorter than microwave i.e. below 30000 µm are called as infrared rays. They do 

not cause sensation of light but have many thermal effects. These rays are called as heat rays because 

they are absorbed as heat to a large extent and hence can be used as deliberate heating source and 

also as a form of hot air sterilization. They are used for sterilization of pre packed items such as 

syringes & catheters. 
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 Ultraviolet Radiation: The electromagnetic radiations of wavelength shorter than that of visible light 

from about 4nm on the border of x ray region to about 380 nm just beyond the violet visible spectrum 

are called as ultraviolet radiations (wavelength of visible light ranges between 400 nm to 700 nm ). The 

effectiveness of the ultraviolet light as sterilizing agent increases with decrease in wave length. 

 Ultraviolet rays from suitably shielded lamps are used for sterilization of operation theatres, 

laboratories, inoculating hoods, safety cabinets and other areas where destruction of bacteria is 

necessary. These lamps should be fitted in operation theatres or in cubicles near exit door so that 

person can go out quickly. High intensity UV rays are applied to the operation area to reduce post 

operative sepsis by avoiding exposure to skin and eyes. 

B) Ionizing radiations: Ionizing radiations I adequate doses are lethal to DNA and all cells including 

bacteria. They have high penetrating power. Ionizing radiations include high speed electrons, X - rays 

and Gamma rays. This method of sterilization is also known as “cold sterilization” as there is no 

appreciable increase in temperature. It is used commercially to sterilize large amounts of pre packed 

disposable items which are unable to withstand heat e.g. plastic syringes, catheters, swabs, oils, 

grease, fabrics, metal foils etc. 

 

II) MECHANICAL METHODS 

 Sterilization is done mechanically by filtration. Fluids including bacterial cultures are rendered free 

from bacteria by passing them through special filters. This method is used for sterilizing liquids that can be 

degraded by heat e.g. serum, antibiotic solutions etc. This is also used in preparations of soluble products 

of bacterial growth e.g. toxins. Pore size of these special filters is so small the bacteria can not pass 

through, and thus the bacteria free filtrates can be prepared. These filters do not arrest viruses. 

Types of filters: Various types of filters are used in bacteriological work they are: 

    i)  Earthenware candles – Chamber land filters. 

   ii)  Asbestos paper disc – Seitz filter. 

  iii)  Sintered glass filters. 

  iv)  Cellulose filters – Membrane filters. 

i)  Chamber land filters: These are used to remove organisms from fluid cultures to obtain bacterial toxins. 

These filters are made of unglazed porcelain. 

ii)  Seitz filter:  These are single use asbestos discs inserted in a metal holder and whole assembly wrapped 

in brown paper is sterilized by autoclaving at 1210C for 15 minutes. 

Various sizes of discs are available of which 14cm diameter is used for filteration of large amount of serum. 

The discs are available in three grades a)  Clarifying K.  b)  Normal  c) Special EK grades disks do not allow 

ordinary test bacteria to  pass through.   

iii)  Sintered glass filters:  These are made of finally ground glass fused sufficiently to make the small 

particles adhere. These filters are attached to filtering apparatus and sterilized as Seitz filter. After use they 

are washed and reused. 
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iv)  Cellulose membrane filters: These are available in two varieties---- 

1)  Cellulose membrane filter which consist of cellulose nitrate, are known as Gradocol membrane filters.  

2)  Cellulose membrane filters which consist of cellulose acetate are known as Millipore membrane filters.  

Cellulose membrane filters have several advantages over the Seitz filters. They are less adsorptive and rate 

of filtration is much greater. We can grow the bacteria retained on the surface of membrane filter by 

placing the filter in contact with the media. 

 

 

III CHEMICAL METHODS: 

 Various chemical agents are used for disinfection. Different terms are used for different substances, 

depending upon their actions. The generally applied terms are as follows: 

 Disinfection---: It is destruction or removal of all pathogenic organisms which are capable of causing 

infection. 

 Antisepsis---:  These are potent but toxic preparations which are able to destroy pathogenic  

microorganisms. They are not able to destroy some resistant spores. 

 Antiseptic---:  These are chemical disinfectants which can be safely applied to skin or mucous 

membrane surfaces and are used to prevent infections by inhibiting the growth of bacteria. 

 Bactericidal / Germicidal---:  These are agents which are able to kill bacteria. 

 Bacteriostatic:  These agents prevent only multiplication of bacteria which may remain alive. One and 

the same chemical may be  used as bacteriostatic at a lower concentration and bactericidal at a higher 

concentration ( for Disinfectant / Antisepcts  & their effective concentration refer Table no.3) 

Fumigation:  Sterilization of Operation Theater must be done by fumigation. 

 Routinely once in a month  

 After operation of infected cases. 

 After any construction in operation theatre. 

Pre fumigation ---- Prior to fumigation cleaning of Operation Theater is done. 

1. Clean the floor and walls of O.T. with water and soap to remove the dirt and organic matter if 

any. As presence of organic matter reduces the efficiency of chemical disinfectant. 

2. Wipe the operating tables and equipments with chemical disinfectant e.g. bleaching solution. 

3. Seal the windows and other openings of the O. T. before fumigation. 

Fumigation --- Fumigation is done by three ways  

 1)  By formaldehyde fumes – Boil 40% formaldehyde or add 280 ml of formalin to 150 gm of 

Potassium permanganate already kept in metal vessel. It is sufficient for room size of 1000 cubic feet. 

The temperature and humidity should be 640C and 60% respectively Keep the door  sealed for next 24 

hours. 
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 2) By Automist --- Take 250 ml formalin and 3000 ml of tap water in bottle. Place it in Automist 

machine and set the time for 2hrs. Mist will circulate inside the closed room. Keep the room sealed for 

next 2hrs for action of vapour (mist), which is sufficient for room size of 8000 cubic feet. 

 3) By fogging --- It is done by using machine named fogger. The disinfectant used in this is 

commercial product (“ECO-SHICLD”) eco friendly environmental disinfectant which consist of H2O2 11% 

w/v tuberculocidal and shows rapid and safe effect on critical area Polyclinics, Dental clinics, OPDs, 

Blood banks and Diagnostic laboratories. 

Procedure:  

1. Take 800 ml of demineralised water and 200 ml of ECO-SHIELD  solution, 

2. Mix well and fill the mixture in fogger machine. 

3. Set the timer for 60 minutes and seal the room. This is sufficient for room of 1000 cubic ft.

 After fumigation, collect the swabs from wall, floor, table, trollely 7shadow less lamp for 

sterilization checking and sent to Microbiology laboratory. In case of new O.T. or after construction 

three swabs should be taken    

 Ist      ---   48 hrs after fumigation. 

 IInd    ---   24 hrs after first swab. 

 IIIrd   ---   12 hrs after second swab. 

Plasma Sterrilization 

 Plasma sterilization  is a low temperature, non toxic, relatively simple but fairly expensive 

microbial sterilization technique. It is used for sterilizing a wide range of temperature sensitive 

medical products from pharmaceutical preparations to surgical instruments. 

 “Plasma” is a term named after American physicist, Irving Langmuir, and is referred to as 

fourth state of matter as it is distinguishable from solid, and gas. 

 Definition: Plasma is an ionized gas made up of molecules, atoms, free radicals, ions and 

electrons with an electric charge created by electrical discharge. 

 Principle: Sterilizing plasmas are generated in plasma sterilizers using hydrogen peroxide or 

a variety of gases like argon, nitrogen, helium etc. When this plasma or ionized gas comes in contact 

with microorganisms on the surface of the items to be sterilized, will effectively destroy the 

microorganisms and spores by destroying the cell or spore membrane. 

 Varieties of plasma sterilizers are available but most of them convert liquid hydrogen 

peroxide solution in to gas by applying vacuum power. Residual H2O2 steam gets degraded into 

oxygen and water with high voltage energy. Hydrogen peroxide being nontoxic, toxic wastes in not 

produces.  

Table 3: Disinfectant/ Antiseptics & their effective concentration 

S.N. Name Concentration Utilization 

1 Alcohol 
Ethyl alcohol 
Methyl alcohol, 

60-70% aqueous 
70-80% aqueous 
(pad soaked in methyl  
Alcohol  is kept in 
incubators) 

Skin/hand wash. 
Cabinets & incubators 
which are affected by 
Fungal spores. 
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2 Aldehydes 
Formaldehyde 
 
 
Glutaraldehyde  
( Glutasol 2% w/v) 

10% aqueous 
 
 
 
Add activator to 5 
liters  
of water & use within 
14 days. 
 
 

Killing bacterial spores in culture 
&sterilizing metal instruments. 
Effective against tubercle bacilli, 
Fungi & virus. 
Sterilization of instruments which 
are destroyed by heat e.g. 
endoscope. 

3 Phenol  
Lysol 
Cresol 

0.5 %  aqueous 
3% aqueous 
0.1% aqueous 

i)  Powerful antiseptic. 
ii) Sterilizing surgical  instruments 
iii) For preserving sera & vaccines. 

4 Saniquad 20% w/v  
 
 
 
Benzotate 40% v/v 

i) 1% aqueous 
ii) 2% aqueous 
 
 
Half volume of 
saniquad 

Hand wash. 
Cheatle forceps, cleaning endoscops 
& cath. Lab, instruments before 
disinfection. 
Same as above. 

5 Hydrogen peroxide  Undiluted  Dressing of infected wound. 
Cleaning of tubes & catheters to 
remove blood clots. 

6 Halogen 
1. Providone iodine (PI)   
Scrub 7.5% w/v  
2. Providone Iodine 
solution 5% w/v 
3. Cholorine & its 
compounds ( 
cholorination) 
4. Sodium hypochlorite  
( Aquaclore  5% )  

 
Undiluted  
 
Undiluted  
 
Undiluted  
 
1% aqueous 
2% aqueous 
 
 

 
Scrub for surgical hand wash, 
Painting of skin. 
Dressing. 
 
For disinfecting water supply, 
Swimming pools, dairy industries. 
Swabbing of floor. 
Disinfecting laboratory working 
Surfaces, table tops, glass wares, 
needles, syringes, gloves, tissues & 
disinfecting spills. 
 

7 Chloroform  0.25% As preservative in serum which is 
removed by heating at 560C 
 

8 Metallic salt  
Mercuric chloride  

0.1% aqueous Use as a disinfectant. 

9 Dyes 
i) Crystal Violet  
brilliant green  
Malachit green 
 
 
 
 
ii) Acridine dyes  
   proflavine 
   Acryflavine 
   Euflavine  
   Chloroxynol 
 

 As antiseptic for skin & wound  
Active against gram positive & 
Gram negative bacteria hence used 
selective agent in culture 
Media.e.g. malachite green & 
Brilliant green used in L.J.media as 
no activity against tubercle bacilli.  
 
Used as a popular wound 
antiseptics. 
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3) DNA gel electrophoresis: 

After the electrophoresis is complete, the molecules in the gel can be stained to make them visible. DNA 

may be visualized using ethidium bromide which, when intercalated into 

DNA, fluoresce under ultraviolet light, while protein may be visualised using silver stain or Coomassie 

Brilliant Blue dye. Other methods may also be used to visualize the separation of the mixture's components 

on the gel. If the molecules to be separated contain radioactivity, for example in DNA sequencing gel, 

an autoradiogram can be recorded of the gel. Photographs can be taken of gels, often using Gel Doc. 

The most common dye used to make DNA or RNA bands visible for agarose gel electrophoresis is ethidium 

bromide, usually abbreviated as EtBr. It fluoresces under UV light when intercalated into the major groove 

of DNA (or RNA). By running DNA through an EtBr-treated gel and visualizing it with UV light, any band 

containing more than ~20 ng DNA becomes distinctly visible. EtBr is a knownmutagen, and safer 

alternatives are available, such as GelRed, which binds to the minor groove. 

SYBR Green I is another dsDNA stain, produced by Invitrogen. It is more expensive, but 25 times more 

sensitive, and possibly safer than EtBr, though there is no data addressing its mutagenicity or toxicity in 

humans.  

SYBR Safe is a variant of SYBR Green that has been shown to have low enough levels of mutagenicity and 

toxicity to be deemed nonhazardous waste under U.S. Federal regulations. It has similar sensitivity levels to 

EtBr, but, like SYBR Green, is significantly more expensive. In countries where safe disposal of hazardous 

waste is mandatory, the costs of EtBr disposal can easily outstrip the initial price difference, however. 

Since EtBr stained DNA is not visible in natural light, scientists mix DNA with negatively charged loading 

buffers before adding the mixture to the gel. Loading buffers are useful because they are visible in natural 

light (as opposed to UV light for EtBr stained DNA), and they co-sediment with DNA (meaning they move 

at the same speed as DNA of a certain length). Xylene cyanol andBromophenol blue are common dyes 

found in loading buffers; they run about the same speed as DNA fragments that are 5000 bp and 300 bp in 

length respectively, but the precise position varies with percentage of the gel. Other less frequently used 

progress markers are Cresol Red and Orange G which run at about 125 bp and 50 bp, respectively. 

Visualization can also be achieved by transferring DNA to a nitrocellulose membrane followed by exposure 

to a hybridization probe. This process is termed Southern blotting. 

Analysis: 

After electrophoresis the gel is illuminated with an ultraviolet lamp (usually by placing it on a light box, 

while using protective gear to limit exposure to ultraviolet radiation). The illuminator apparatus mostly also 

contains imaging apparatus that takes an image of the gel, after illumination with UV radiation. 

The ethidium bromide fluoresces reddish-orange in the presence of DNA, since it has intercalated with the 

DNA. The DNA band can also be cut out of the gel, and can then be dissolved to retrieve the purified DNA. 

The gel can then be photographed usually with a digital or polaroid camera. Although the stained nucleic 

acid fluoresces reddish-orange, images are usually shown in black and white. 

Even short exposure of nucleic acids to UV light causes significant damage to the sample. UV damage to the 

sample will reduce the efficiency of subsequent manipulation of the sample, such as ligation and cloning. If 

the DNA is to be used after separation on the agarose gel, it is best to avoid exposure to UV light by using a 

blue light excitation source such as the XcitaBlue UV to blue light conversion screen from Bio-Rad or Dark 

Reader from Clare Chemicals. A blue excitable stain is required, such as one of the SYBR Green or 

GelGreen stains. Blue light is also better for visualization since it is safer than UV (eye-protection is not 

such a critical requirement) and passes through transparent plastic and glass. This means that the staining 

will be brighter even if the excitation light goes through glass or plastic gel platforms. 

Gel electrophoresis research often takes advantage of software-based image analysis tools, such as ImageJ. 

After separation, an additional separation method may then be used, such as isoelectric focusing or SDS-

PAGE. The gel will then be physically cut, and the protein complexes extracted from each portion 
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separately. Each extract may then be analysed, such as by peptide mass fingerprinting or de novo 

sequencing after in-gel digestion. This can provide a great deal of information about the identities of the 

proteins in a complex. 

Applications: 

 Estimation of the size of DNA molecules following restriction enzyme digestion, e.g. in restriction 

mapping of cloned DNA. 

 Analysis of PCR products, e.g. in molecular genetic diagnosis or genetic fingerprinting 

 Separation of restricted genomic DNA prior to Southern transfer, or of RNA prior to Northern transfer. 

Gel electrophoresis is used in forensics, molecular biology, genetics, microbiology and biochemistry. The 

results can be analyzed quantitatively by visualizing the gel with UV light and a gel imaging device. The 

image is recorded with a computer operated camera, and the intensity of the band or spot of interest is 

measured and compared against standard or markers loaded on the same gel. The measurement and analysis 

are mostly done with specialized software. 

Depending on the type of analysis being performed, other techniques are often implemented in conjunction 

with the results of gel electrophoresis, providing a wide range of field-specific applications. 

An agarose gel of a PCR product compared to a DNA ladder. 

In the case of nucleic acids, the direction of migration, from negative to positive electrodes, is due to the 

naturally occurring negative charge carried by theirsugar-phosphate backbone.  

Double-stranded DNA fragments naturally behave as long rods, so their migration through the gel is relative 

to their size or, for cyclic fragments, their radius of gyration. Circular DNA such as plasmids, however, may 

show multiple bands, the speed of migration may depend on whether it is relaxed or supercoiled. Single-

stranded DNA or RNA tend to fold up into molecules with complex shapes and migrate through the gel in a 

complicated manner based on their tertiary structure. Therefore, agents that disrupt the hydrogen bonds, such 

as sodium hydroxide or formamide, are used to denature the nucleic acids and cause them to behave as long 

rods again.  

Gel electrophoresis of large DNA or RNA is usually done by agarose gel electrophoresis. See the "Chain 

termination method" page for an example of apolyacrylamide DNA sequencing gel. Characterization 

through ligand interaction of nucleic acids or fragments may be performed by mobility shift affinity 

electrophoresis. 

Electrophoresis of RNA samples can be used to check for genomic DNA contamination and also for RNA 

degradation. RNA from eukaryotic organisms shows distinct bands of 28s and 18s rRNA, the 28s band being 

approximately twice as intense as the 18s band. Degraded RNA has less sharpely defined bands, has a 

smeared appearance, and intensity ratio is less than 2:1. 
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4) Immunoelectrophoresis: 
 

PRINCIPLE: 

 

 Immunoelectrophoresis is a powerful technique to characterize antibodies. The technique is based on 

the principles of electrophoresis of antigens and immunodiffusion of the electrophoresed antigens with a 

polyspecific antiserum to form precipitin bands. 

 

 

Electrophoresis: 

 

During electrophoresis, molecules placed in an electric field acquire a charge and move towards 

appropriate electrode. Mobility of the molecule is dependent on a number of factors: 

 

• It is proportional to field strength and net charge of molecule. 

• Inversely proportional to frictional coefficient of the molecule which is dependent on size/shape of 

the molecule and viscosity of the medium. 

• Heat generated by high ionic strength buffers. 

• Endosmosis: The agarose matrix adsorbs hydroxyl ions increase in positive ions, which migrate 

towards the negative electrode with a solvent shell. This net solvent flow is referred to as 

endosmosis. Sample molecules migrating against these ions meet resistance and are hindered in their 

movement, whereas sample molecules migrating along with the ions move faster. 

   

 Thus, when antigens are subjected to electrophoresis in an agarose gel, they get separated according 

to their acquired charge, size and shape, by migrating to different positions. 

 

 

  

Description: 

 

In this,  two antisera, one raised against a lgG and the other raised against whole serum are supplied. 

Antiserum A has antibodies against whole serum and hence contains a mixture of antibodies against serum 

proteins. It will thus form more than one precipitin line indicating the heterogeneity of the antisera. 

Antiserum B, has antibody against lgG. Since it contains a sinlge antibody, only one precipitin line will be 

formed, indicating the specificity of the antibody against the antigen. Following immunoelectrophoresis, 

students will be able to establish the homogeneity/heterogeneity of the antisera. 

 

 

Materials Provided: 

 

The list below provides information about the materials supplied in the kit. The products should be 

stored as suggested. Use the kit within 6 months of arrival. 

 

Materials Quantity Storage 

temperature Agarose 

 
106126/106127 

(5 expts.) 

106128 

(10 expts.) 

5 X Electrophoresis 1.0g 2.0g 4
0

C 

Buffer 200ml 2 X 200ml 4
0

C 

Antigen 0.1ml 0.2ml 4
0

C 

Test Antiserum-A* 1.5ml 2 X 1.5ml 4
0

C 

Test Antiserum-B* 1.5ml 2 X 1.5ml 4
0

C 
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MATERIALS REQUIRED : 
Glassware    : Conical Flask, Measuring cylinder. 

Reagent    : Distilled water. 

Other Requirements  : Micropipette, Tips, Moist chamber 

     (box with wet cotton) 

 

PROCEDURE: 

Preparation of buffer : 

Dilute 40ml of 5X Electrophoresis Buffer to 1X concentration with distilled water, i.e. 40ml of 

Electrophorisis Buffe + 160ml of distilled water, mix well to obtain 200 ml of diluted 1X Electrophoresis 

Buffer. 

 

Preparation of gel plate 

 

1. Prepeare 10ml of 1.5% agarose (0.15 g/10ml) in 1X Electrophoresis Buffer by heating slowly till 

agarose dissolves completely. Take care not to scorch/froth the solution. 

2. Mark the end of a glass plate that will be towards negative electrode during electrohoresis. 

3. Place the glass plate on a horizontal surface. Pipette and spread 10ml of agarose solution onto the 

plate. Take care that the plate is not disturbed and allow the gel to solidify. 

4. Place the glass plate on the template holder provided in ETS-2 and fix the template. Punch a 3mm 

well with the gel puncher as shown in the figure 1, Towards the negative end. 

5. Cut two troughs with the gel cutter provided (in ETS-2), but do not remove the gel from the trough. 

 

Electrophoresis: 

 

6. Add 12-15 mul of antigen to the well. 

7. Place the glass plate in the electrophoresis tank such that the Antigen well is at the cathode/negative 

electrode. Pour 1X Electrophoresis Buffer such that it covers the gel. 

8. Set the voltage to 50-100V and electrohorese until the blue dye travels 3-4cms from the well. Do not 

electrophorese beyond 3 hours, as it is likely to generate heat. 

 

Immunodiffusion: 

 

9. Remove gel from both the troughs and keep the plate at room temperature for 15min. Add 250 mul of 

Antiserum-A in one of the troughs and Antiserum-B in the other. 

10. Place the plate in a moist chamber and allow diffusion to occur at room temperature, overnight. 
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5) Subcellular fractionation and assay of marker enzyme: 

INTRODUCTION: 

                      Eukaryotic cells contain several types of intracellular membrane-bound structures known as 

organelles which perform a variety of specific functions. For example, mitochondria synthesize ATP, 

chloroplasts convert light energy to chemical energy, while the endoplasmic reticulum is involved in protein 

synthesis. The types and number of organelles in cells range from organelle (in mature mammalian red blood 

cells) to many and diverse organelles (for example, in cells activein the synthesis of proteins for secretion). 

                Biochemical analysis of the structure and function of organelles requires a relatively puresample. 

There are several methods for isolating subcellular organelles (Alberts et al., 1989; Darnellet al., 1990; 

Novikoff and Holtzman, 1976) 

 

Cells/Tissue Homogenization: 

                             An ubiquitous first step in the isolation of subcellular organelles is to homogenize the 

cells.This process involves breaking open the cell membrane (and the cell wall if present). Commonly used 

methods of homogenization include (1) dounce homogenization, where the cells are crushedbetween two 

revolving solid surfaces; (2) filtration, where cells are forced through smaller pores ina filter; (3) grinding, 

where cells are ground by swirling with glass beads; (4) sonication, where cells are bombarded with 

ultrasonic vibrations; and (5) solubilization, in which cell membranes aredissolved in detergents such as 

Triton X-100. Enzyme digestion is also used to remove cell-wall constituents.  

 

                     Usually during the homogenization process isotonic sucrose is added to the 

homogenizationbuffer to prevent osmotic rupture of organelle membranes since it is usually important to 

purify intact organelles. Following homogenization, the homogenate is normally spun at low speed to 

remove any intact cells along with other large cellular debris. When this is done, the next step is subcellular 

fractionation. 

 

Differential Centrifugation:  Differential centrifugation is one of the widely-used techniques to separate 

cellularorganelles. A slight modification of this technique known as rate zonal centrifugation is also used 

frequently in which organelles, after a single spin, band in a tube according to their sedimentation rate. 

               Size, density, and shape influence the movement of a subcellular particle in a centrifugalfield. This 

movement (sedimentation) results from the interaction between a particle's weight and the resistance it 

encounters in moving through a suspension medium and the relative centrifugal force exerted on the particle. 

Under a given centrifugal force, particles that are relatively large or dense will sediment more rapidly than 

particles that are smaller and lighter.  

 

With respect to the major components found in cells, the order of sedimentation is typically (from most to 

least dense): nuclei, mitochondria, lysosomes, plasma membrane, endoplasmic reticulum, and contractile 

vacuoles. Depending on the specific cell type, however, this order can vary. Additionally, differences in the 

rate of sedimentation are sometimes not large enough to provide separation of one organelle from another. 

 

Density: Equilibrium Centrifugation: 

   

                       A second widely-used procedure for separating organelles is known as density-

equilibriumcentrifugation .In this procedure, subcellular particles are layered on a density 

gradient and subjected to a very high centrifugal force. Usually, the density gradient is formed by layering 

increasing concentrations of sucrose solutions in a centrifuge tube. However, other solutions can be used, 

such as Percoll (a colloid) and cesium chloride. These latter two solutions, when spun, will spontaneously set 

up a density gradient, thus alleviating the need to (as with sucrose) manually layer sucrose solutions of 

varied density (concentration). 
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                           During centrifugation, organelles initially layered on the density gradient will sediment 

until they arrive at the region of the gradient where the density of the suspension is equal to their own .At 

this point, an equilibrium condition is reached between the downward centrifugalforce and the particle's 

tendency to float due to buoyancy, and sedimentation halts. Hence, this procedure is also known as isopycnic 

equilibrium centrifugation. 

 

Marker Enzymes: 

                        Isolation of any organelle requires a reliable test for the presence of the organelle. 

Typically,this is done by following the activity of an enzyme that is known to be localized exclusively in the 

target organelle. Such enzymes are known as marker enzymes.  

                             For example, the enzyme acid phosphatase (that cleaves terminal phosphate group from 

substrates and has a pH optimum in the acidic range) is localized in lysosomes, while the enzyme succinate 

dehydrogenase is localized in mitochondria. By monitoring where each enzyme activity is found during a 

cell fractionation protocol, one can monitor the fractionation of lysosomes and mitochondria, respectively. 

 

                         Marker enzymes also provide information on the biochemical purity of the fractionated 

organelles. The presence of unwanted marker enzyme activity in the preparation indicates the level of 

contamination by other organelles, while the degree of enrichment for the desired organelle is determined by 

the specific activity of the target marker enzyme. Although marker enzymes reveal much concerning the 

purity of the organelle preparation, electron microscopy is generally used as a final step to assess the 

preparation's purity and the morphology of the isolated organelle. 

 

PRINCIPLE: 

                         A broken cell suspention or a homogenate is prepared with isotonic sucrose solution as 

amedium structural element of cell is seperated by defferential centrifugation. After homogenisation the 

suspention is seperated into number of fraction by centrifuging at various values and the intra- cellular 

occuring to their masks. 

REQUIREMENTS: 1) 0.25M Sucrose solution 

                                  2) diehylether, 

                                  3) liver tissue. 

                                 4) ice bath & 

                                 5) homogenizer. 

PROCEDURE: 

          1) Take a fresh piece of liver and wash it so that it is free from blood. Blot it and place it in a beaker. 

Weigh 2gm of liver tissue cut it into small pieces and homogenised in 5ml of 0.25M sucrose solution. 

          2) fractionation: 

                        All fractionation procedure is carried out at 4c. 

         3) Isolation of fraction: 

                       Centrifuge the liver tissue homogenate according to the skill given below. 

Skill a): Centrifuge at 5000rpm for 5mins. The pellet obtain condensed nuclei and cell debris. 
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Skill b): Centrifuge the supernatant at 8000rpm for 10mins. The pallet is obtained contain mitochondrial 

fraction at 1200rpm for 10min which gives lysosomal fraction contaminated with mitochondria. 

Skill c): Centrifuge the supernatant at 15000rpm which gives microsomal fraction. Final suspention are the 

soluble component  of cell which are non sedimenting. Carefully sustain each pallet in 10ml of sucrose and 

store in ice untill it require. 
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6) ASSAY OF MARKER ENZYME: 

Principle: 

   Some enzymes are located almost exclusively with in are part of the cell and  this fact is used to check 

purify for perticular preparation of cell organised. Such enzymes are called as MARKER enzymes.  

Some of this can be utilised for this purpose shown in table below: 

Sr.no. Fraction enzyme 

1) Mitochondria Succinate & glutamate dehydrogenase 

2) Lysosome Acid phosphatase 

3) Microsome Glucose 6-phosphatase 

4) Final superntant Lactate dehydrogenase 

5) Cytosol Phosphorylase 

 

                  Error can arise and fraction are cross contaminated and also damage by careless handling. This 

perticularly applied for acid phosphatase of lysozomes fraction were particles are damage by diverse 

physical and chemical condition. In certain condition some enzymes  may be selectively absorb all particles 

can be assigned roundly to be a perticularly organells. False low level may be obtain for total enzymatic 

activity unless the organ is first tendered to the substance even ruptured so that the enzyme release in the 

medium. Estimate the activity of four enzyme in the fraction obtain. 

ASSAY OF SUCCINATE DEHYDROGENASE (SDH) in given fraction: 

PRINCIPLE:   Succinate dehydrogenase is an enzyme of TCA cycle, it catalyzed the conversion of succinate 

to fumerate. Inthis reaction 2H atom are removed from succinate by the co-enzyme FAD which is ultimately 

reduced to 1,3,5,triphenyl tetrazonium which is easily measured by colorimeter. 

REAGENT: 

1) sodium succinate = 0.2M 

2) phosphatebuffer = 0.1M (pH=7.4) 

      (dissolve 14.2gm of dissolve hydrogen phosphate in d.w. & dilute it 100ml.dissolved  seperately 3.5gm 

of potassium dihydrogen phosphate in d.w. Make up the volumeto 50ml& mix it) 

3) Triphenyl tetrazolium chloride (10% & 100microgm/ml) 

4) sodium dithionate 

5) acetone 

PROTOCOL: 

Sr.no reagent Blank(ml) Std(ml) Control(ml) Test(ml) 

1) Po4 buffer - - 0.5 0.5 

2) Sodium succinate - - - 0.5 

3) Tissue homogenate - - 0.5 0.5 

4) Distilled water 3 0.5 1 0.5 

5) TTZ (10%) - - 1 1 

6) TTZ(100µg/ml) - 2.5 - - 

Add few crystal of sodium dithionate in std. & blank tube only and keep at 37˚C for 30min. 
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7) acetone 7 7 7 7 

 

Shake the tube vigorously centrifuge it and take the supernatant and read absorbance at 440nm. 

CALCULATION: 

Activity of succinate dehydrogenase = T-C/S-B 

                                                  T-C/S-B    x std x 1/incubation time x1/tissue homogenised 

 

xxxx 
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