Introduction

The concept of health and disease: The concept of health has changed dramatically over the years since the ancient times.  During the Greek era, the concept of hygiene appeared (in relation to Hygia; the God of health as the Greek people believed during that time). It simply meant personal health that could be achieved through personal cleanliness, good nutrition, good sleep, recreation, and practicing athletic games. They invented the Olympic games that persisted over the years till our present time. A further development had occurred during the Roman era. In addition to the previous tools used to achieve health, the Roman people discovered the effect of the environment on personal health. They visualized the first environmental measures for clean water supply and sanitary waste disposal.  With further community developments, the concepts of preventive medicine, social medicine, public health and community medicine had emerged gradually.        

W.H.O definition of health:
“A state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity”

The American Medical Association defined Public Health as:
“The art and science of maintaining, protecting and improving the health of the people through organized community effort.”

Therefore, public health is the science and art of:
1. Preventing disease

2. Prolonging life

3. Promoting health and efficiency

Through organized community effort for:

1. Prevention and control of communicable diseases.

2. Environmental sanitation.
3. Health education

4. Nutrition and food sanitation

5. Maternal and child health

6. School health

7. Occupational health

8. Medical statistics

9. Health administration

	Therapeutic medicine


	Preventive medicine
	Public health
	Community medicine

	Diagnosis and treatment of disease on individual basis according the patient condition.
	Goes a step further:
The prevention of the occurrence of disease in the individual through specific preventive measures.
	Goes a step further:
The ultimate goal is to insure optimal health to every member in the community and to the whole nation through implementing public health programs.
	Goes a step more further: the unit of service is the family with the aim of

identifying the underlying factors behind community health problems specially for the high risk groups in the population.


Factors in disease causation:
Biological agent                                  physical                            
  immunity & resistance                                                                             

Nutritional agent                                social & cultural              
  personal habits                                                                            

Chemical agents                                  economic                            
  age, sex, race

Physical agent                                     biological

Mechanical agent                                
Factors in disease causation: The occurrence of health or disease depends on the outcome of the interaction among the various factors that concern three main player; namely the agent (causative agent of a disease), environment, and the host (the human).   

· Agent factors: disease agents may be classified into:

· Biological: e.g. bacteria, viruses, rickettsia

· Nutritional: e.g. incase of decrease of nutrients

· Chemical: e.g. toxins, dyes, CO

· Physical: e.g. radiation,  heat

· Mechanical e.g. moving parts of machinery

· Host factors: These may be classified into:

· Immunity and resistance

· Personal habits as smoking, drinking

· Age sex, race

· Environmental  factors: These may be classified into:

· Physical as weather, geography, geology 

· Socio-economic as income, occupation, education

· Cultural: e.g. traditions, beliefs, behaviors

· Biological  factors: micro and macro organisms

Therefore, prevention of disease can be achieved by:
· Control of the agent factors

· Control of the environment

· Control of the host

The basic levels of prevention may be translated into:

· Health promotion
· adequate nutrition

· suitable recreation

· environmental sanitation

· health education 
· Specific protection
· immunization

· provision of needed nutritive elements

· protection against occupational hazards

· protection against hazards of  pollution

· Early detection and prompt treatment
· to prevent the spread of disease

· to cure or arrest the disease process

· to prevent complications

· to shorten period of disability

· Disability limitation:
· Prevention of delayed consequences

· Treatment and prevention of complications

· Rehabilitation

· physical

· mental

· social 
· vocational

Epidemiology
Introduction:

The word epidemiology has a Greek origin and means the science or doctrine of epidemics, common to or affecting at the same time many in the community. Epidemiology in its broader scope is that part of the medical sciences that deals with the mass phenomena of disease as well as health with the aim of advancing the understanding of community health problems and the objective of seeking strategic methods in their control. Thus epidemiology is that specialized field of medicine and conditions that determine the frequencies and distributions of an infectious process, a disease or a physiologic state in a community. It could thus be defined as the study of the distribution and determinants of a community health problem or disease prevalence in man.

The study of the distribution (descriptive epidemiology) aims at defining the course and magnitude of the problem in terms of persons, time and place. The personal characteristics of interest in the study of the distribution include, race, age, sex, occupation, marital and socio-economic status, habits and culture.

The distribution according to time refers to seasonality of diseases and their periodicity as well as variations in disease frequencies in relation to specific environmental condition, such as temperature, relative humidity, rains, floods and sandstorms. 

The distribution in place refers to geographic distribution in the world and within the country. Further consideration may include differences between agricultural and industrial localities or urban and rural communities.

The study of the determinants of disease prevalence (analytical epidemiology)  involves analysis and interpretation of the distribution in terms of possible causal factors. In other words it tries to explain why does particular community health problem affect man in such a particular pattern of distribution. On the basis of such findings a hypothesis is made and a plan for control or prevention is then directed against selected factors in the web of multiple causation instead of a single cause with results to be evaluated at the end of the field operation.

Epidemic:
An epidemic is defined as "the occurrence in a community or a region of an illness of similar nature, clearly in excess of normal expectancy".  So an epidemic may be an unusual increase in the prevalence of a disease which has been present in the community or the locality or may be the result of the importation of an exotic disease from another country. The use of the term epidemic was restricted in the past to communicable diseases, but in recent years it has been used as well to describe unusual high prevalence of other diseases, degenerative, traumatic or neoplastic.

Communicable Disease: 

It is an illness due to an infectious agent or its toxic products, arising through the transmission of the agent or its products directly or indirectly from the reservoir to the susceptible host.

Infection:

Is the entry and development or multiplication of an infectious agent in the body of man or animal. It does not always result in disease or apparent illness. Infection must be distinguished from contamination. The latter simply means the presence of living infectious agents on the exterior surface of the body or on the clothes or articles of a person or on any inanimate object in the environment.

The chain of infection:

In order for a communicable infectious disease to occure, there are six requisites for its perpetuation namely:

I.   Presence of a microbiologic agent.

II.  Presence of a reservoir and source.

III.  An outlet (portal of exit) from the reservoir.

IV.  A suitable mode of transmission.

V.  A portal of entry.

VI.  Presence of a susceptible host.

I. Microbiologic agents
The mystery of infectious diseases was solved  late in the 19th Century by the discovery of the micro-organisms of some diseases by Pasteur and Koch. 

The microorganisms responsible for the causation of infectious diseases are classified into bacteria, viruses, rickettsiae, fungi, protozoa, and Parasites. 

Bacteria:
Bacteria are a varied group of unicellular micro-organisms which vary in size from a fraction of a micron to about 12 microns. some of the bacteria may form spores (sporiolate) e.g. chlostridium tetani,  chlostridium botulinum and anthrax bacilli. The Spores are highly resistant and may remain viable in the soil for a long time.

Bacteria responsible for human diseases are classified morphologically into:

· Cocci e.g. pneumococci, meningococci, staphylococci, streptococci.

- Bacilli. The most important bacilli are those of the bowel. Examples are salmonella typhi and para typhi, shigella, brucella, corynebacterium diphtheria and tubercle bacilli. Some bacilli can grow anaerobic as tetanus and gas gangrene bacilli.

 - Spirochaetes. The spirochaetes that are pathogenic to man include 

   Treponemas e.g. T. pallidum (Syphilis). Borrelias e.g. B. recurrentis ( louse borne relapsing fever) and B. duttoni (Tick borne relapsing fever),  Leptospiras e.g. L. icterohaemorrhagica (Weil's disease).

            - Vibrios e.g. Vibrio cholara and Vibrio El- Tor.

Viruses:
These are minute micro-organisms which multiply within suitable living cells and can not be seen by the ordinary microscope. They vary in size from 20- 300 millimicrons. Viruses are the causative agents of a large number of diseases including measles, mumps, chicken pox, influenza, common cold, poliomyelitis, small pox, yellow fever, dengue fever, and herpes zoster.   

Rickettsiae:
Rickettsiae can only grow in living cells Like viruses but they can be seen  under the ordinary microscope. Rickettsiae are usually transmitted to man by biting insects. Yet rickettsia burnetti is transmitted to man by air or milk. The main diseases caused by rickettsiae include:

	Disease
	Causative agent
	Vector

	Rocky Mountain spotted fever
	R. rickettsii
	Tick.

	Epidemic typhus
	R. prowazeki
	Louse

	Murine typhus
	R. mooseri
	Flea

	Q fever
	R. burneti
	Milk or air

	Scrub typhus of western Pacific
	R. tsutsugamushi
	Mite

	Trench fever
	R. quintana
	Louse


Protozoa: these are unicellular animals. Four human diseases of public health importance are caused by protozoa :

·   Malaria 



(Plasmodium malariae).

·   Amoebic dysentry.

(Entamoeba histolytica).

·   Sleeping sickness


(Trypanosomas).

·   Kala azar



(Leishmania).

 Fungi : They may cause the following human diseases :

·   Ring worm of the scalp.

(Microsporum audouini).

·   Ring worm of the body.

(Microsporum canis).

·   Favus.



(Microsporum schoenleini).

·   Ring worm of the grein.

(Epidermephyten insuinale).

 Parasites : These are animals which live on or within other organisms. Examples of human diseases caused by parasites include Bilharziasis by bilharzia worms, Elephantiasis by filaria worms, Hook worm infections as Ancylostomiasis by anchlostoma worms and Hydatid disease by taenia echinococcus.

II.  Reservoirs and sources of infection
The reservoir of infection may be man, animals, soil or inanimate organic matter in which the infectious agent, lives, and depends on primarily for survival and multiplies in a way that enables it to be transmitted to a susceptible host. Man himself is the most frequent reservoir of most of the infectious agents  that are pathogenic to man.

Source of infection is person, object or substance from which an infectious agent passes immediately to the host. If transfer is direct from the reservoir to the host, in this case the reservoir is the source of infection e.g. in measles.

The source may be: 

- A vehicle e.g. contaminated water in typhoid fever.

- A vector e.g. infective mosquito in malaria.

- Contaminated articles e.g. A toy or other utensils in case of

   diphtheria.

Reservoirs of infection are classified into:
1. Cases :  These are the main reservoir of infection  whether typical or subclinical (inapparent, missed). The microorganisms leave the cases with the secretions or excretions connected with the organ or tissue in which they are present. Inapparent cases are those cases in which infection is so mild that it is not recognised clinically. However, evidence of infection could be demonstrated by laboratory mothods. In fact, infection causing subclinical cases is the rule rather than the exception in many diseases and amount to 90% or more of all the infections e.g. in poliomyelitis.

2. Carriers:  A carrier is a person who harbours a specific infectious agent without showing symptoms of clinical disease. Carriers are dangerous reservoirs of infection because :

- The carrier and his contacts are unaware of the fact that he can infect them and consequently they do not take any precautions.

-  A carrier does not display any clinical manifestations.

-It is not always easy to discover carriers because laboratory examinations, which may not always be easy or practical, are usually required.

- It is not always possible to deal with carriers effectively e.g. if the typhoid carrier is the housewife who could not be prevented from preparation, and handling of food.

Classification of carriers:

Carriers are classified in several ways:

Chronologically, according to duration of carriage or according to the place of carriage. 
Chronologically carriers are classified into:

Contact carriers: These are persons who are in direct contact with infective cases e.g. doctors, nurses, parents of an ill person, or servants. The main characteristic of this type is that the period of carriage ends as soon as the patient is cured.

Incubating carriers: They are persons who discharge the micro-organisms during the incubation period e.g.  in the case of measles, mumps, infective hepatitis and poliomyelitis.

Convalescent carriers: They are defined as persons who discharge the microorganisms during the convalescence period. They are the commonest type of carriers. Sometimes the carriers may remain so after the convalescence period i.e. post convalescent carriers as in typhoid fever (they amount to about 5% by the end of the third month). This is why release samples are required after clinical cure before releasing patients suffering from diseases in which a carrier state is known to develop. As a rule the patient is not discharged until it is proved by the laboratory means that the samples are free from the infectious agent on three consecutive bacteriological examinations.

According to the duration of carriage, carriers are classified into :

Temporary carriers : they are persons who carry the microorganism for a period less than three months (except in typhoid, where the period is for less than one year). 

Chronic carriers: In this type of carriers the person harbours the microorganism for years. Carriers may discharge the microorganisms continuously without intermission or the microorganism may not be shown  in the carrier's excreta for a period of time to appear again latter and hence named intermittent carriers. This is why suspected persons should be examined three times consecutively before excluding the carrier state.

According to the place of carriage, carriers are classified into:

Stool carriers. e.g. Typhoid and paratyphoid bacilli. virus hepatitis and amoebic cysts .

Upper respiratory tract carriers e.g. Meningococci, diphtheria bacilli, streptococci and staphylococci. 

Urinary carriers; e.g. typhoid and partyphoid bacilli and Brucella melitensis.

Skin carriers; e.g. staphylococci. This also include nasal carriers because the lining of the nose is nothing but a fold of skin.

3. Animals:

Although animals have their special infectious diseases. Some of these diseases can be transmited to man under natural conditions (such an  infection is called a ZOONOSIS). Transmission of infection from animal to man could be by contact as in some of the skin diseases of fungal origin or through eating the flesh or products of infected animals as in salmonella and brucella infection or by a vector as in plague and yellow fever.

The most important zoonosis are : Rabies, bovine tubereulosis, undulent fever, salmonellosis, Q fever, bubonic plague, tape worm infection and anthrax.

4. Other reservoirs of infection:

In addition to the three main reservoirs discussed above, the soil is considered the reservoir in coccidioidomycosis, histoplasomosis and probably in blastomycosis. These organisms can propagate in the soil. In the case of tetanus and botulism, animals are considered the reservoir and the spores, the infective stage, are to be found in the soil.

Arthropods are considered reservoirs if the agent passes from one generation to the other transovarian as in the case of ticks in tick berne relapsing fever.

III. Portal of exit
The microorganisms have to leave the reservoir of infection through the portal of exit. In general the microorganisms come out with the secretions or excretions conneced with the place in which the organism is present i.e. by a natural outlet. The organisms may leave the reservoir by (unnatural) outlets as by insect bites or other rare methods as during blood letting. 

The following are the different portals of exits:
1. The alimentary canal:

The microorganisms leave the bowel with the foecal material in diseases that affect primarily the digestive tract e.g. typhoid, paratyphoid and bacillary dysentry, the eggs of ascaris, ancylostoma, B. mansoni. Sometimes, the microorganisms may leave the gastro intestinal tract with the vomitus in diseases where vomiting is a main manifestation as in the case of cholera and food poisoning. Infection may be in the intestinal wall itself or in any of the organs connected with the bowel e.g. the gall bladder in enterica.

2. The respiratory tract:

The respiratory tract is the portal of exit in measles,  influenza, whooping cough, common cold, diphtheria. (laryngeal and nasal types) mumps, pulmonary tuberculosis, streptococcal throat infections (sore throat, tonsillitis and scarlet fever), small pox, chicken pox pneumonias and pneumonic plague.

The microorganisms leave the respiratory tract of cases or the carriers during coughing, sneezing, talking or even during ordinary respiration. Microorganisms leave the respiratory tract in what is known as infective droplets. The very small droplets are more dangerous than the large ones, because they are more likely to remain suspended in the air and reach the susceptible host.

Most droplets from the respiratory tract are expelled in a downward direction (during speaking at 20-25o and during coughing at 45o) therefore contaminating clothes, short people and children.

It should be noticed that the mouth is more important than the nose as an exit for microorganisms except if the lesion is in the nose. Even in case of sneezing, the mouth contributes more than the nose. Microorganisms present in nasal secretions spread more by indirect contact through handkerchiefs, bed cloth and fingers.

3. The urinary tract:
The microorganisms may leave the body of the reservoir with the urine. This occurs in some diseases in which infection is general and the organism is present in the blood as in typhoid and undulent fever and also occur when infection is local in the genito-urinary tract as in case of gonorrhea and other venereal diseases and in urinary typhoid carriers, or when the eggs of a parasite are extruded during urination as in schistosoma haematobium. 

4. Discharges from skin and/or mucous membrane lesions:
Skin lesions may be one of the manifestations of a general disease e.g. chicken pox (and small pox in the past) or they may be the main disease manifestation as in impetigo and other bacterial infections of the skin. Also, discharges from the conjunctival sac are of specific importance in case of  acute and chronic conjunctivities. 

5. By insect bites:

The microorganisms are found in the peripheral circulation of man and or animals in some diseases. At the same time, some specific insects may suck these agents with the infected blood meal. The agents then develop and/or multiply in the tissues of the specific vector which becomes infective latter (after a certain period referred to as the extrinsic incubation period).

The following are of public health importance among the blood sucking insects which play a role as vectors in the transmission of human diseases: 

- Mosquitoes: The anophelines transmit malaria, aedes transmit yellow fever, dengue fever and viral haemorrhagic fevers and the culicines transmit filariasis, west Nile fever and virus encephalitis. 

- Lice: transmit epidemic typhus, epidemic louse borne relapsing fever and trench fever.

- Fleas: Transmit plague and murine typhus.

- Ticks: Transmit tick borne relapsing fever, rocky mountain spotted fever and tick fever.

- Sand Flies: Transmit kala azar and sand fly fever.

- Tse Tse Flies; Transmit trypanosomiasis.

6.  In utero transmission:
Some of the micro-organisms can reach the foetus in uterus e.g. the viruses of german measles, small pox, the spirochoetes of syphilis.

IV. Modes of transmission
The mode of transmission of an infectious disease is the mechanism by which an infectious agent is transported from the reservoir or the source to the susceptible host. A particular infectious agent may be transmitted to a susceptible host through different modes of transmission. Such variations have their implications on the epidemiology, prevention and control of the disease in question.

Classification of the modes of transmission:

1. Contact: includes direct, indirect contact, droplet and transplacental.

2. Common vehicle: includes ingestion, inoculation and deposition.

3. Insect borne.

4. Airborne

1.Contact Transmission
Direct Contact:

In  the case of direct contact transmission there is actual continuity between the infected person and the susceptible host as in sexual intercourse, kissing, or other contagious personal associations.  Examples of diseases transmitted by direct contact are the group of venereal diseases, scabies, diphtheria, rabies and infectious mononucleosis. 
Indirect Contact:
In this case transmission occurs through touching contaminated objects such as toys, handkerchiefs, fomites, soiled clothing or bedding. The infectious agent is then transmitted to the  hand and/or mouth of the suscebtiple host, or passes through abraded skin or mucous membranes. In addition, Surgical instruments and dressings if contaminated play a role in the transmission of infection to surgical wounds.
The use of cmmon towels is also important and it was shown that the incidence of certain diseases was reduced by using individual towels for each person, e.g. Trachoma and fungus infections of the skin.

Droplet transmission:
Defined as the transmission of the spray emanating from an infected person during talking, sneezing or coughing directly to the mouth, nose or the conjunctiva of the susceptible. Such droplets usually travel not more than three feets from the reservoir. Transmission by droplet is categorised under contact transmission since it involves reasonably close association between two or more persons.

Examples of droplet transmission include most of the diseases of the respiratory tract and those systemic diseases in which the organism is present in the upper respiratory tract as measles. Droplets have their importance also in surgical sepsis and in puerperal fevers and the use of masks in these cases is of great value if used properly. It should be noticed that droplet transmission prevails more in winter when people tend to aggregate in crowded places.

Transplacental:
In some diseases of the mother e.g. syphilis, the causative agent may reach the foetus tranplacentally from the blood of the mother.

2. Common vehicle transmission:
A vehicle of infection may be water, food, milk, biological products (e.g. serum and plasma) or any other  substance serving as an intermediate means by which an infectious agent is transmitted from a reservoir and introduced into a susceptible host through ingestion, inoculation, or by deposition on skin or mucous membranes.

Ingestion: As in the case of  food and drinks. Many diseases are transmitted by this method e.g. dysentries, typhoid, food poisoning and cholera.

Inoculation: As in using plasma, serum or blood transfusion, or using  vaccines hence the importance of sterile techniques in inoculations to prevent sepsis and diseases as viral hepatitis and syphilis.

Deposition: Pathogenic microorganisms or the infective stage of a parasite (bilharzia) if deposited on the skin or on the mucous membrane of the ear, nasal sinuses or the conjunctiva e.g. during swimming may lead to the development of otitis media, sinusitis or conjunctivitis .

3. Vectors:
Vectors are insects that play an important role in the transmission of human and animal diseases. Vector transmission may be mechanical or biological.

Mechanical transmission: The insect only acts as a passive carrier of the etiologic agent of the disease picking the microorganisms from the excreta or discharges of man or animal and depositing them on food or tissues. The best example is the role played by house  flies in the transmission of enteric diseases,  ophthalmias and wound infection.

Biologieal transmission: This may be differentited into :

Propagative : in which simple multiplication of the agent occurs in the vector. Examples include  plague bacilli in fleas, rickettsia prowazeki in lice and the yellow fever virus in aedes mosquitoes.

Cyclo propagative : in this case the infective organisms undergo changes and multiply within the vector. The best example is the transmission of malaria parasites by anopheline mosquitoes.

Cyclodevelopmental: in this case the agent only develops within the vector and no multiplication takes place. The best example is the role of culicine mosquitoes in the transmission of filariasis.

4. Air borne
Droplet Nuclei: 

Droplet transmission occurs through the inhalation of the small residues that result from evaporation of droplets and remain suspended in the air of enclosed spaces. Examples of diseases transmitted in this way include pulmonary tuberculosis and surgical sepsis.

Dust: 

Large droplets carrying the microorganisms usually settle down on the floor around cases or carriers or on their body surface, clothes bedding, or other articles. The mucous particles or droplets dry off and the dried residues containing microorganisms, especially those particles less than 10 microns, could be whisked from these articles into the air during activities such as making beds or cleaning the floor, or even by the simple movements of human beings and then could be inhaled by the susceptible individuals or may settle down on open wounds. The best examples for this method is in the transmission of staphylococci, tubercle bacilli, and rickettsia burnetti.

V. Portals of entry (Inlets)

Infectious agents enter the body of the susceptible through various inlets which can be classified into:

 Natural inlets: Include the mouth, nose, rectum, conjunctival sac, and urethra.

Un-natural inlets: Include inoculation through blood sucking insects or through injections.

It is worth noticing that the portal of inlet may determine the type of pathology that may result. For instance, in case of tuberculosis and anthrax if the inlet is through the respiratory system the pulmonary types of these diseases are the result. On the other hand, if the organism enters via the intestinal tract the intestinal types are the result and if the organisms happen to enter through the skin the result would be the dermal types of these diseases. 

VI. Susceptible hosT
A susceptible host is a person or an animal presumably not possessing immunity against a particular pathogenic agent and for that reason is liable to contract the disease if exposed to its causative agent.

To conclude, exposure to infective microorganisms may or may not  result in infection. if infection results in detectable pathologic effect, a deviation from the normal state of health occurs and the individual is then described as suffering from an infectious disease. Infected persons include patients, subclinical infections and carries. 
The outcome of infection depends on the following factors :

· Pathogenicity and virulence of the micro organism.

· Antigenic power of the micro-organism.

· Duration of infectious state (period of communicability).

· Ease of communicability of the disease.

Pathogenicity and virulence of the microorganism:
 Pathogenicity means the capacity of the microorganism to produce specific pathologic effects once lodged in the host's body. Pathogenicity can be measured by the ratio of clinical to subclinical cases. The higher the pathogenicity, the higher the proportion of clinical cases and the lower the proportion of subclinical cases. 

On the other hand, the term virulence is used to point out differences in pathogenicity within a group of microorganisms e.g. diphtheria bacilli are pathogenic to man but  some strains (diphtheria gravis) are more virulent than others. Virulanvnce is measured by the case fatality rate. The more the virulence the higher will be the case fatality rate.
Antigenic power of the microorganism:
This means the ability of the microorganism to initiate the develop  antibodies and the associated immunity against the same type of infection.  In practice, the antlgenic power could be measured by:

· The second attacks  frequency : i.e. how frequent one gets two or more attacks of a certain disease. Second attacks in diseases like measles, mumps and chicken pox are not recorded, indicating a high antigenic power of their causative agents. On the other hand, common cold and other upper respiratory infections and also in diseases like syphilis and gonorrhea reinfection can occur repeatedly in the same person, indicating a poor antigenic power of their causative agents.

· Age specific attack rate:  if the attack rate is plotted against age, it is found that in diseases caused by microorganisms of a high antigenic power e.g. measles, there is a drop in the attack rate after the young  age groups. This is not the picture with diseases caused by micro-organisms of a weak antigenic power e.g. shigellosis.
Period of communicability (Duration of infectious state):
It is the duration of the infectious state and is defined as the time or times during which the causative agent may be transferred directly or indirectly from an infected person or animal to man.

The duration of the infectious state may be short as the case in mumps or protracted as in typhoid fever where about 3% of the cases become carries for the remainder of their lives.

Ease of communicability of the disease:
The ease of communicability of a particular disease is measured by the secondary attack rate. It means the attack rate of a specific disease among the remaining susceptibles within a stated period of time (usually the incubation period) after its introduction by an initial case (index case). For example, in a class room of 30 students one get measles and after two weeks 15 children fell with the disease. The medical records show that 4 students had measles before.

                                          No. of secondary cases

The secondary attack rate = --------------------------- x 100

                                             No. of susceptible

        15

= -------------- x 100 = 60%

    30 – (4+ 1)

 RESISTANCE and Immunity 
Definitions:
Resistance: It is the total natural body mechanisms which constitute barriers to the progress of invasion of infectious agents. It is not dependent on of the presence of antibodies or specifically developed tissue response. Therefore it is not related to previous infection or artificial immunization.

Immunity: it is a type of specific resistance usually associated with the possession of antibodies having a specific action on the microorganisms concerned with a particular infectious disease or with the presence of interferons.

Antigens: An antigen is a substance which when injected into an animal stimulates the reticulo-endothelial system to form specific antibodies.

Toxins: These are toxic substances produced by some micro-organisms. Toxins have an antigenic effect and can be neutralized by their specific antibodies which are called antitoxins.

Toxoids: These are modified toxins which have lost their toxicity though their antigenicity is retained or even enhanced.

Antibodies: These are modified serum globulins chiefly of the gamma fraction which appear in the blood following natural infection or the parentral administration of an antigen. Antibodies could be prepared in animals such as horses and biologically standardized in international units.

1. Natural resistance
Natural resistance depends on the characteristics of the individual such as natural defence mechanisms, species, race, Sex, and personal habits. 

First line of natural defense mechanisms: the skin and mucous membranes work mechemically and chemically as barriers to infection.  Micro-organisms usually need an abrasion in the skin to enter the body. However, some organisms as spirochetes may enter through intact skin.

The sebaceous and sweat glands possess a bactericidal power through the unsaturated fatty acids in their secretions. The mucous membranes are provided with mucous glands which secrete sticky mucous that covers and protects their surface.

In the respiratory passages the mucous secretions in the small air passages catch the particles falling on its surface. These particles are then driven upwards by the motion of Cilia to the larynx, the pharynx where they are swallowed.

In addition, the alimentary tract is provided with mucous glands which produce mucin that lubricates the surface and probably helps to prevent entrance of bacteria. The gastric secretion is acidic and may act as further barrier. 

In the large gut bactericidals are not present, therefore, putrifaction occurs. The normal flora of the intestine are in a sense protective. Most of them are non pathogenic and by competition they may prevent growth of other microbes.

The second level of protection is on the tissues level. Histiocytes are wandering cells and travel through the tissues. If the organism can get over this defensive mechanism in the tissues, it gains access to the circulation and is carried by the blood and lymph from one site to  another but the third line of defense gets into action.

In blood, the phagocytes including the polymorphs and monocytes and also non specific substances in the plasma begin its defensive mechanism. 

Race: Differences in the distribution of specific diseases among different races are not due to absolute racial resistance but could be attributed to differences in exposure risk. In the U. A. R., it has been stated that scarlet fever is more common among Europeans living in Egypt than among Egyptians. This may be due to the fair complexion of the skin of Europeans allowing the detection of the diagnostic rash.

Sex: some infectious diseases affect males more than females e.g. pulmonary tuberculosis. However, this may not be a true difference and may only be due to difference in exposure risk.

Personal habits:  Natural resistance is probably related to the general health and particularly to the nutritional status. Some metabolic diseases e.g. diabetes tend to increase the susceptibility of the individual to certain infectious diseases as tuberculosis. Some feeding habits and personal hygiene practices may increase the risk of exposure to infectious diseases e.g. bathing in canals or eating uncooked shell fish or pork.

2. Immunity
It is the type of resistance that is associated with the possession of specific antibodies for a particular disease. It is further classified into two main subtypes:

I. Active immunity: This is the type of immunity in which the antibodies are formed through natural exposure i.e. post infection or may be artificially induced by vaccination.

Natural actively acquired immunity (post infection immunity): The degree of post infection immunity varies and it may be: Solid (lasting long) as in the case of small pox, chicken pox, measles, German measles, mumps and yellow fever; moderate (lasting for few years) as in the case of typhoid fever or transient (lasting a short period of time) as in common cold. 

Artificial actively acquired immunity: This is produced by the administration of the living, attenuated or dead infective agent or some of its products, for the purpose of increasing or enhancing the resistance to infection. The best method to produce immunity is to inoculate the person with living germs whose virulence has been reduced to below the dangerous level by suitable means.

In general, active immunity lasts longer than passive immunity because in passive immunization, the administered antibodies are foreign proteins and soon the body gets rid of them.
II. Passive immunity: This is the type of immunity gained by the administration of ready made antibodies. These antibodies may be gained by a natural root i.e. through the placenta from the mother, or artificially acquired through injection of immunoglobulins in the form of adult or convalescent sera, gamma globulin or hyperimmune sera.  

Natural passively acquired immunity: Every infant comes to the world temporarily equipped with a spectrum of antibodies similar to that present in the blood of his mother. These are contained in the gamma globulins the baby receives through the placenta, and with the colostrum. This transmitted immunity fades in few month (6 months) but it probably provides an important support to the infant which helps him in enduring the first phase of microbial colonization. In all probabilities the infant would have acquired some immunity of his own before completely losing that provided by the mother.

Artificial passively acquired immunity: This is induced by injecting immunoglobulins which are either homologous i.g. of the same species or hetrologous i.e. of another species as for example sera prepared in horses.

Artificial passive immunization is used in the prevention of certain disease e.g. diphtheria, tetanus, gas gangrene, rabies and measles. In certain viral diseases the administration of immune sera after exposure and before the appearance of the clinical manifestations is effictive in aboring the attack e.g. in measles. However, in general once the disease is manifest, the administration of even large quantities of immune sera is not very effective.

 The degree of immunity depends mainly on the following factors:

· The nature of the agent: In general, viral and reckettsial infections result in an immunity which is stronger than that of infection caused by bacteria, protozoa or worms.

· The antigenic stability of the organism: The immunity developed due to infection with stable viruses e.g. measles, small pox and mumps is a solid one. On the other hand, if the microorganisms mutate every now and then (e.g. influenza viruses) the resulting immunity would be of a short duration.

An ideal immunizing agent should fulfill the following requirements: Minimal side effects, few injections, availability, reasonable cost, and antigenic stability.
Kinds of vaccine:
Live vaccine: only variola (small pox) vaccine, made of live vaccinia virus, not variola virus; non pathogenic, but antigenic simulating cross immunity for variola. It was the basic measures for prevention then eradication, of the disease, and is no more used at present.

Killed vaccines: The organisms  may be killed by heat, chemicals as phenol, ether, or formalin or by other means. Examples of killed vaccines are the vaccines against typhoid and paratyphoid (T.A.B.), cholera, plague, typhus, (cox type), whooping cough,  and poliomyelitis (salk vaccine).

Attenuated vaccines: By attenuation is meant loss of pathogenicity of the microorganism without affecting its power of multiplication or its antigenicity. Attenuation may be induced by one of the following methods:

i. Repeated subcultures or passage.

ii. Cultivation under specified unfavorable conditions e.g. high temperature for anthrax.

 On general, a living attenuated vaccine, if available, is prefered.Examples of the attenuated vaccines are the vaccines against tuberculosis (B.C.G), typhus (strain E), yellow fever (17 D. strain),. Poliomyelitis (Sabin vaccine), Rabies,  measles, and mumps vaccines.

Variant forms of living organisms: Here a different organism is used for vaccination again a specific agent e.g. small pox vaccine (cow pox virus) and B. C. G (bovine tubercle bacilli). 

Poly saccharide vaccines: prepared from puriefied antigenic polusaccharide capsules of organism. They are avialble as meningocoocal, pneumoccoal and, hemophilus influenza vaccines.

Surface antigen vaccine: Tow forms were prepared for HBV:

-Plasma derived hepatitis B vaccine, made of Hbs Ag prepared from healthy Hbs Ag carriers.

-Yeast recombinant hepatitis B vaccine: Hbs Ag needed to prepare the vaccine is produced by recombinant DNA in yeast cell. It is the vaccine used at present. 

Toxins  of the agent: Here the toxins are used after being detoxified while their antegenicity is retained e.g. diphtheria and tetanus.

 Detection and measurement of specific antibodies:
Several methods are used for the detection and measurement of specific antibodies.

(1) Agglutination test: This is used when the antigen is in suspension as in Widal testing in enteric fever.

(2) Precipitation test: This is used when the antigen is in the colloidal state. It is used in some viral diseases e.g. small pox and in Q fever.

(3) Compliment fixation test: This is used when the union between the antigen and the antibody needs the presence of a compliment e.g. Wasserman test in Syphilis, It is also widely used in viral and rickettsial diseases. 

(4) Neutralization or protection test: This is used when the antigen is a toxin and also in some viral diseases. Titration is usually done in animal or in tissue cultures.

(5) Haemagglutination inhibition test: This is used in the case of viruses which have the power of haemagglutination. e.g. influenza, mumps, viral encephalitis and small pox.

(6) Flourescent antibody technique: This is the most recently developed method, and proved to be most specific and rewarding.

CHEMOPRPHYLAXIS
Chemoprophylaxis is the use of chemical compounds, antibiotics and other preparations as a prophylactic measure. In this connection such compounds are administered after exposure and before the onset of the diseases. There are several examples in which chemoprophylaxis is used:

1. Sulpha drugs and penicillin; in scarlet fever, streptococcal infections; epidemic cerebro spinal meningitis and plague.

2. Penicillin in venereal diseases and streptococcal infections.

3. Quinine, chloroquine and palludrine in malaria.

4. Streptomycin and isonicotinic acid hydrazide in tuberculosis.

The main disadvantage of the wide use of chemoprophylaxis is the possibility of development of drug resistant strains.

Routine of immunization
The compulsory vaccinations and suppllements in Egypt are:-

	Age
	Vaccine
	Dose
	Route of adminstration

	At birth
	OPV
	2 drops
	Oral

	
	BCG
	0.1 ml (0.05 mg)
	Intradermal

	2nd month
	OPV
	2 drops
	Oral

	
	Penta vaccine (Diphtheria-Tetanus-Pertusis - Hepatitis B- Haemophilus influenza)
	0.5 ml
	Intramuscular

	4th month
	OPV
	2 drops
	Oral

	
	Penta vaccine (Diphtheria-Tetanus-Pertusis - Hepatitis B- Haemophilus influenza)
	0.5 ml
	Intramuscular

	6th month
	OPV
	2 drops
	Oral

	
	Penta vaccine (Diphtheria-Tetanus-Pertusis - Hepatitis B- Haemophilus influenza)
	0.5 ml
	Intramuscular

	9th month
	OPV
	2 drops
	Oral

	12th month
	OPV
	2 drops
	Oral

	
	MMR
	0.5 ml
	Subcutaneous

	
	Vit A
	One capusule (100,000 IU)
	Oral

	18th month
	OPV
	2 drops
	Oral

	
	DPT
	0.5 ml
	Intramuscular

	
	MMR
	0.5 ml
	Subcutaneous

	
	Vit A
	Two capusule (200,000 IU)
	Oral


The importance of repeated doses in immunization:
1. the first dose sensitizes the reticulo-endothelial system and stimulates the production of very little antibodies.

2. The second dose stimulate the formation of sufficient amounts of antibodies.

3. The third dose gives a higher level of antibodies and a stage of potential immunity is thus reached. 

General principles applied to the prevention and control of communicable diseases

Control:
 Defined as the reduction of specific disease prevalence to a lower level of occurrence, while disease transmission may continue frequently enough to prevent permanent disappearance of the disease. In other words. It means that morbidity trend is on the decline.
Eradication:
The word eradication is used to signify total extermination of a biologic species in a specified geographical area. This can be achieved by the same methods of control via a planned program that gradually limits the process of transmission to a point of continued absence of disease within the specified area. At the same time, measures should be taken to prevent the re-establishment of the disease from hidden reservoirs or the importation from cases from abroad. An adequate surveillance system should be established for this purpose.

The methods of eradicating a certain disease include extermination of the disease agent, the reservoir, or the intermediate host responsible for transmission.

General measures in disease prevention and control:

Although each disease may present its own problems, there are general measures that can be used to prevent and control communicable diseases. These measures may be classified into three distinct levels:

1-Primary prevention: at this level, measures are taken before the occurrence of disease. Such measures include:

1-Health promotion
· adequate nutrition

· suitable recreation

· environmental sanitation

· health education 

 2-Specific protection
· immunization

· provision of needed nutritive elements

· protection against occupational hazards

· protection against hazards of  pollution

2-Secondary prevention: at this level, measures are taken after the occurrence of disease and  include:

1- control of patients: early detection and prompt treatment to prevent the spread of disease. arrest the disease process, prevent complications. and shorten period of disability.

2- control of contacts

3- control of environment

4- notification

3- Tertiary prevention: at this level, measures are taken after the occurrence of disease complications  and include:

1-Disabilty limitation:
· Prevention of delayed consecuences

· Treatment and prevention of complications

2-Rehabilitation
· physical

· mental

· social 

· occupational

Notification of infections diseases
Whether a disease is notifiable or not is a matter determined by law and is based as a rule on current medical knowledge and practice about this disease. The public health law makes notifications of infectious diseases compulsory. Diseases are classified to 3 sections:-

Section 1: Isolation compulsory in hospital or in special isolation places as health authorities arrange. Case reporting requiered by international health regulations. Diseases included in this section are:

A- Diseases under international health regulation: Cholera, plague,and yellow fever.

B- Diseases under sureveillance by WHO: Polimyelitits, malaria, influenza, louse borne typhus and relapsing fever. 

Section II. Isolation could be done at home if he conditions are considered suitable. Diseases in this section include “cerebrospinal meningitis, typhoid, paratyphoid (all its type). Diphtheria, undulant fever, glanders, psittacosis, infective hepatitis, acute encephalitis, tuberculosis, scarlet, rabies and leprosy.

Sections III   Isolation is not compulsory of the diseases included in this section:” Microbial food poisoning, measles, German ,measles; whooping cough. Epidemic parotitis, malaria, pneumonia (both labor and bronchopneumonia), tetanus, chicken pox, influenza, puerperal fever, dysentery (both amoebic and bacillary) dengue fever erysipelas and filariasis.

Benefits of disease reporting:
1. to obtain incidence data: Although the number of reported cases far less than that actually occurring, yet valuable information, regarding, relative fluctuations can be obtained from incidence data.

 2- to initiate and then assess the benefits of control measures applied.

WATER SANITATION
Characteristics of safe (sanitary) Water:
Safe water should be clear, tasteless, colorless, odorless and free from harmful materials.

Polluted Water:
Refers to water which contains any foreign substance that constitute health hazard to the consumer.  Such a hazard may be organic, inorganic, radiologic or biologic.

Contaminated Water:
Refers to water that is polluted with microorganisms which may transfer infection. Polluted and contaminated water require purification before being used by human. 

Sources of Water:
I. Rain Water: In some countries rain water is used for drinking and other purposes when there is no other water sources. The Water is collected during the rainy seasons and stored to be used throughout the year. Although rain water is distilled water, it usually collects dust, bacteria and other impurities from the atmosphere and from any surface on which it falls. This is why the first portions of rain water should not be used.

Because rain water contains no dissolved salts, it may dissolve metals. This is why it should be kept in concrete tanks and distributed through special type of pipes coated from inside with good asphalt paint.

     II.  Surface Water:  This includes water from fresh water lakes and rivers, canals and streams, and distilled seawater.

Fresh Water lakes: this water is rather clean due to the continuous sedimentation of any suspended particles. On the other hand, lake water may be easily polluted and contaminated if not properly protected due to its very slow current that hinders the process of aeration. 

 Rivers, canals and streams: these water bodies are formed from rain water which falls over the mountains and then runs in different valleys. During the running of rivers through villages, towns and cultivated lands, they become polluted and contaminated. The impurities include  some salts dissolved from the surface of mountains and soil on which they run, silt and mud, sewage, refuse, and industrial wastes which contain organic and inorganic matter that are often poisonous.

However, rivers and streams are capable of self-purification by natural means. These include Physical means, chemical means and biological means.

Physical means: include sedimentation, dilution, and the effect of Ultra-violet rays of the sun on germs.

Chemical means: Mainly due to oxygenation done by oxygen produced from aquatic plants. In addition, the movement induced by water currents help in better oxygenation.

Biological Means: Pathogenic bacteria getting access to river water tend to diminish gradually and finally disappear. Saprophytic bacteria often overgrow the pathogenic ones and deprive them from their food. Other living organisms in the water fauna engulf the bacteria.

III.  Underground Water:  There are two layers of underground water, a shallow layer and a deeper one. When rain water and surface water percolate through the porous layers of the earth, water is held back by the first impermeable layer of the earth, thus forming the first subsoil layer of water (the shallow underground water). Some of this water percolates through cracks or deficits in that impermeable layer to reach the deeper layers of soil and thus from the deeper underground water layer. The deeper the water percolates in the soil the cleaner it gets, because it is strained through the earth, but at the same time, it dissolves salts in the earth and becomes more salty and hard.
The underground water may get out through natural springs or dug wells.

Springs:  These are natural yields of water that may appear at points where an impervious stratum reaches the surface or where there is fault or crack in a water-bearing stratum. Springs may be intermittent where the yield is mostly from the subsoil stratum (shallow layer) or constant springs where the yield of water is from the deeper strata

Wells:  are artificially made to get out the underground water. They are either dug or bored by tubes and may be shallow or deep wells.

Shallow wells: are dug for depth of few meters in the superficial porous layer of the earth. e.g. Abyssinian tube wells which are shallow wells bored by tubes driven into the earth to depth of 8 – 9 meters. The tube has a hand pump on its top to suck up water. The Lower end of the tube is conical and perforated to jet in the water. 

Water from shallow wells (and intermittent springs) is not safe since they draw their water from the subsoil layer (shallow layer), which usually can get contaminated and polluted.

Deep wells: are dug or drilled to bring water up from the deeper layer of underground water which is considered bacteriologically safer for drinking purposes.  Sanitary Deep Wells are usually made by drilling using an iron pipe of 4 inches or more in diameter. Drilling  usually reaches the depth of 30 – 50 or even 100 meters in the ground. The lower end of the pipe is conical and perforated. Its pores are covered by wire gauze to prevent obstruction. An iron or concrete casing is used to surround the upper 2 – 3 meters of the pipe to insure protection. A mechanical pump is fixed on the top to suck up water. 
Water taken from deep wells (when sufficiently protected) is usually clean, free from pathogenic bacteria but salty. 


The Choice of the site of the deep well
In choosing the site of a new deep well, the following points have to be considered: The site of the well should be upstream to all sources of pollution. A Study of the bacteriological and chemical characters of the underground water in the locality should be conducted to decide its safety for human use. In addition, there must be a prohibited area of at least 30 meters around the well where no human or animal use is allowed to prevent underground pollution.

Disinfection of wells: The source of contamination should be blocked then bleaching powder or calcium hypochlorite freshly prepared is added to the water of the well to provide a chlorine residual of 0.4 P.P.M. Chlorine gas is more conveniently added for disinfection of tube wells in the same required dose.

IV. Distilled Sea water:
 Seawater may be used for production of drinking water by distillation and condensation in areas that lack any other source of sanitary water as in Saudi Arabia and Kuwait. This is a very expensive method of water supply and is usually resorted to on-board of ships as an auxiliary supply.

Water Hardness:
Natural water contains varying amounts of lime and other mineral salts. The relative hardness or softness of water depends on the amount of these constituents. The hardness of water is mainly due to the presence of the salts of calcium and magnesium. Hardness of water is classified into: 

· Temporary hardness: This type of hardness is due to the presence of the carbonates of lime and magnesium, where the carbonates are held in solution by the excess of carbonic acid present forming the soluble bicarbonates. When such water is boiled, the carbon dioxide is expelled and the carbonate of lime is mostly precipitated.

· Permanent hardness: due to presence of sulphates, nitrates, chlorides and other salts of calcium ,  magnesium or iron. This kind of water is objectionable to taste as it is very salty and bitter.

Degree of hardness:
This term means that a given volume of water decomposes a certain number of cubic centimeters of a standard soap solution. Thus 15 degrees of hardness means that 15 cubic centimeters of the soap solution have been used to produce a permanent lather in 50 cubic centimeters of the water. Each cubic centimeter of the soap solution used corresponds to one degree of hardness.

Water is classified according to degree of hardness into:
· Soft water (under 6 degrees of hardness) as rain water. It has a flat taste.

· Slightly hard water (10 – 20 degrees of hardness) as the Nile water (15 degrees).

· Hard water (20 – 30 degrees of hardness) as deep wells and main springs.

· Very hard water (more than 30 degrees of hardness) as Sea water (72 degrees or more).

Sanitary potable water should have 10 -  20 degrees of hardness. This gives water its nice taste; it protects against corrosion of metal containers and contributes to the mineral supply of body, especially iodine and fluorine.

Disadvantages of Hard Water: The disadvantages may be domestic, sanitary or industrial. Regarding the domestic disadvantages, larger quantities of soap are needed to produce lather for washing and cleaning. In addition, hard water will cause an unpleasant taste with cooked food, tea and other drinks. Regarding the sanitary disadvantages, Excessive salts may produce diarrhea, and often harm the skin and hair. In regard to the industrial disadvantages, deposition of a compact coating on the inner side of steam boilers may cause explosion of the boiler if a crack in this deposit occurs allowing the water to come in contact with the almost red-hot iron of the boiler, leading to sudden formation of steam under pressure.

 Removal of temporary hardness:

· Boiling: will cause evaporation of CO2  and conversion of  the soluble bicarbonates into insoluble carbonates which are precipitated.

· Addition of lime: will transfer the bicarbonates into insoluble carbonates which are precipitated.

Removal of permanent hardness:
· The permutite or zeolite method: sodium permutite (sodium aluminium silicate) is used. When hard water is passed through a layer of the permutite, the calcium and magnesium are entirely removed from water, replacing the sodium of the permutite. The permutite can be rejuvenated in an hour by treating it with 10% table salt.

· Soda-lime method:  NaCO2   is used to remove the permanent hardness at a dose of 11 p.p.m. for every degree of permanent hardness. 

Water Purification
As discussed above, surface water is usually polluted and contaminated and is often unsafe and should not be used without purification. The process of purification aims at eliminating harmful, unpalatable or objectionable materials and removing the harmful bacteria. To supply large communities with potable sanitary water, large scale water purification plants are needed.

Large scale Water Purification of Surface Water: The process of water purification in large-scale purification plants includes four main steps namely: water intake, sedimentation, filtration and disinfection.

Water intake:  The location of the intake pipe should be upstream to the city and to any source of pollution by a long distance, taking in consideration the future expansion of the city. It should be protected from pollution by a prohibited distance of 500 meters upstream and 150 meters downstream. The pipe used should be extended to the center of the river and should be midway between the surface of the water and the bottom of the river to avoid floating objects. The diameter of the pipe may range from 0.6 – 1 meter. The terminal end of the pipe should be covered with a screen and should have a one-way valve to prevent the water from getting out of the purification plant.

Sedimentation: The process of sedimentation depends on the action of gravity to precipitate the suspended matter. For this purpose, water is stored for some time in big tanks. The duration of storage may be long (about 4 weeks) or short (4-8 hours) depending on the technique used and the demand on purified water. Sedimentation is helped by addition of a coagulant like aluminum sulphate (alum). The bicarbonates present in the water react with the aluminum sulphate forming aluminum hydroxide, which forms a flocculent that deposits to the bottom of the tank taking in its meshes the suspended matter of the water. The concentration of alum in the sedimentation tank ranges from 14 -70 or more P.P.M according to the amount of impurities in the water. The exit opening in the sedimentation tank should be high enough to allow the clear supernatant water to pass out of the tank. The water leaving the sedimentation tank should contain a trace of alum, which helps in the efficient and quick formation of the surface film in filters (the next step).

A more recent technique of sedimentation uses a continuous flow sedimentation tank known as Dorr Clarifier. In this tank, there is a central pillar that has several iron plates projecting from its lower part into the water. The pillar rotates slowly by an electrical motor causing a centrifugal movement in the water, which helps in precipitating the suspended matter.

Filtration: This process aims at removing the remaining suspended matter and organisms that could not be removed by sedimentation. There are several types of filters that can be used but the most suitable type for large-scale water purification is the rapid sand filter. This filter consists of a circular or rectangular concrete tank with diameter of 5 – 6 meters. The lowest part of the filter contains a branching system of metallic pipes with metal strainers at their proximal end and meets at their distal end forming the exit pipe which directs the filtered water outside of the filter On top of this part, there is a layer of graded gravel 60 – 90 cm in depth, graduating in size with the smaller on top. Again, on top of this layer there is a layer of sand 60 – 90 cm in depth. The level of the water on top of the sand (known as the water head) is about 100 cm in depth and is allowed into the filter from an inlet opening in the higher part of the side wall of the filter. An inlet valve controls the water level.
The surface film or biological layer is the active part of the filter, located at the top layer of sand and is about half an inch in thickness. It consists of suspended material, traces of the coagulant used as well as algae, protozoa and bacteria that are deposited gradually forming a network over and through the top layer of the sand in the filter. The time needed for the surface film to develop ranges between 15 – 30 minutes in presence of traces of the coagulant. By time, The surface film becomes denser and the rate of filtration slows down. Also the bacteria in this layer multiply with time. This is why at intervals the top sand must be washed, displaced or removed. Water filtered in rapid sand filters contains 5% of its original bacterial content. These are removed by the following step of purification of water (disinfection).                                                           

Disinfection: This is the last step in large-scale water purification. As indicated above, the water coming out of the rapid sand filter still contain bacteria and are not safe for human use unless it is disinfected. This is usually done by chlorine gas that is added to the water from big cylinders of liquid chlorine. A sufficient dose of 1 - 1.2 P.P.M. provides 0.1 - 0.2 P.P.M. of’ residual chlorine after a contact time of 30 minutes.

Sanitary Standards of good drinking water:
Physical:
Drinking water should be clear, odourless, tasteless and colourless.

Chemical: 

1) It should not be acid or strongly alkaline.  It should be neutral or moderately alkaline at pH 8.00

2) It should not contain an undue amount of solids. The maximum amount of solids should not exeed 500 parts per million.

3) Hardness should not exeed 20 degrees of which not more than 4 degrees are permanent hardness.

4) Chemical indicators of organic matter contamination should conform to the following standards:

a) It should be free from nitrogenous organic matter.

b) Compound organic matter should not  more than 0.1 PPM.

c) Albuminoid ammonia, another first product of organic decomposition should be less than .01 p.p.m.

d) The Oxygen absorbed in 3 hours at 27o C (to oxidize the organic matter in the water) should be less than 3 – 4 p.p.m.

e) Nitrites: should never be present since they are intermediate products of organic oxidation and their presence indicates recent and still going on pollution.

f) Nitrates are final products of organic oxidation. Their presence in water indicates past pollution. They should not exeed 1.0 p.p.m. in surface water and 5.0 p.p.m. in deep well water.

Nitrates may be present in deep well in higher concentration due to very ancient organic matter in the soil as in case of nitrate soil in Chilli.

g) Metals:
	Metal
	MPF

(Maxium premisable figures)
	Metal
	MPF (Maxium premisable figures)

	Arsenic
	0.05  
	PPM
	Lead
	     0.1    
	PPM

	Iron
	o.3    
	PPM
	Manganese
	     o.3    
	PPM

	Cupper
	3.0    
	PPM
	Zinic
	15
	PPM

	Flouoride
	o.1-1.5  
	PPM
	
	
	


Bacteriological:
Permissible plate count at 37o  C = 100 organism per  ml.

Bacteria that indicates fecal contamination of water;

1- Echerichia Coli: normaly no coliform organism in 100 ml water.

2- Streptococcus faecalis: poorly survive in water and its presence indicates recent contamination with fecal matter.

3- Colstridium welchi: survives for long time and if present indicates remote contamination with fecal matter

Refuse Disposal
Refuse is the solid waste matter including garbage, rubbish, street sweepings, ashes, and the like. Beside producing bad smelling gases due to fermentation of organic matter, refuse may lead to several public health problems such as providing suitable medium for breeding of flies, roaches and rats, polluting the soil and subsoil water, facilitating the spread of infections of eyes, respiratory passages and contaminating food and drink. Refuse disposal consists of two major steps, namely collection of the refuse at the peripheral level (households, marketplaces, streets) and the final disposal of refuse.

Collection of the refuse at the peripheral level: The daily refuse from households and marketplaces should be collected in special plastic garbage bags and kept under cover in special refuse receptacles until collected by the municipal motorcars. All apartments and shops should have big garbage cans with fitting covers. Modern refuse cars are of huge size with automatically moving cover and are loaded mechanically and pressed hydraulically so as to minimize the volume of refuse in order that every car can hold refuse of wide areas in the city.

In some places private scavengers are paid by house dwellers to collect their refuse. The carts that they use should be made of iron with fitting covers to avoid littering of streets. Collection of refuse should be done in the early morning and disposed of under sanitary regulations outside the city

Streets should be watered and swept in the early morning every day and the municipal cars should immediately remove the collected refuse. Waste-paper baskets should be provided on suitable positions in the streets where passing people can dispose of any waste papers. Municipal cars should collect refuse accumulated in these baskets daily.

Final refuse disposal: The collected refuse from cities is taken by the previously described cars to be disposed of outside the city by one of the following methods:

· Burning is a sanitary means for final disposal of refuse but is expensive since all materials in the refuse are destroyed without making use of any of its contents. However, open burning contributes to air pollution. Incinerators are small closed furnaces for burning refuse from institutions as hospitals, schools, and industries. The emanated smoke and odors may vitiate the atmosphere around them. Destructors are big closed furnaces that work at very high temperature (2000 °F) by driving in drafts of hot air. They are made in units called cells, one cell for combustion of refuse of 10,000 inhabitants.  Modern destructors do not create nuisance.

· Sanitary filling: known also as controlled dumping or tipping. The collected refuse is used in filling of low lands. The refuse is deposited in layers not exceeding 6 feet in depth and each layer is covered with at least 9 inches of soil until the pit is filled and leveled with the surrounding grounds. The surface of the pit is then covered with at least 18 inches of soil and usually cultivated with garden plants for several years until its grounds are strong enough to hold buildings (usually after ten years).
· Reclamation: In this method, useful articles in the refuse are separated and re-utilized in manufacture, e.g. paper and rags for paper industry, broken glass for making new glassware, copper and other metals for re-melting and re-manufacturing. Burning or tipping disposes of the remaining items. Separation may be done manually or mechanically. 
· Pulverization: In this method, the refuse is broken down by mechanical crushers into very fine particles which are unattractive to rats and flies and used as manure.

Sewage disposal (liquid waste)
 Sewage is the liquid made of human excreta, wastewater from the houses, streets and factory liquid wastes.

Health hazards of sewage:
-Disseminates infection through flies and mosquitoes or through the contamination of under ground water.

-Breeding place for flies, mosquitoes, and cockroaches.

-Emanation of offensive smell.

-Some diseases transmitted by sewage are:

Bacterial: Enterica, Bacillary dysentery.

Viral: Polio and infective hepatitis.

Parasitic: Amebic dysentery

Leptospira: Wiel’s disease.

Common methods of sewage disposal:
1-Dry methods:
      Used in areas where there is no piped water supply as far rural areas.

1- deep pit latrine: 

Pit of 6-8 meters in depth and 30 cm in width. Its upper surface is cemented.

Advantages:

-Protect the surface ground from pollution

-No breeding of flies.

-No bad odor 

-Cheep and easily constructed

Disadvantages:

-Contamination of superficial underground water so, it can be used only in Upper Egypt (where under ground water is deep) but not in lower Egypt.

-Cannot be used in sandy soil.

-Has no manure value.

2- Double vault latrine (manure latrine):

2 pits used alternatively (one used and the other covered).

Advantages:

-As before and in addition it has manure value (after 3 months, which is sufficient to kill larvae and ova of all parasitic diseases).

-No pollution of the superficial under ground water.

Disadvantages:

- Expensive.

- Fallah by ignorance may use both at the same time.

3-Chemical latrine:

      It is in the form of metallic container containing antiseptic as 3% NaOH or 5% Phenol. It is emptied every 3 months. It is used in Airplanes, trains and fever hospitals. 

Disadvantages: Expensive.
4-Trench latrines:  

     Pits and when filled they are covered with sand. Used for temporary purposes as camps.

Advantages: easy, cheep and best method for temporary purposes.
Disadvantages: Contamination of superficial underground water.

2-Disposal by dilution:
      The sewage is thrown into large volumes of water where dilution and natural physical, chemical and biological forces play their role in its purification. This may be:- 
1-Disposal at sea:

        Used in seashore towns. The following precautions would be noticed when sewage is passed at sea:

a-Study the direction of the water currents and prevailing wind in order not to bring the sewage back to the city.

b-The site of the out fall pipe (which withdraw the sewage away from the town) should be away and outside the city and should extended as far and as deep as possible into the sea (not less than 500m). it should be made of concrete or cast iron. It should be covered with a screen and a valve that would direct the sewage out of the pipe and doesn’t allow fish or other matters to enter into the pipe. 

c-The area around the out fall opining should be prohibited from fishing and swimming.

d-The sewage should be preliminary treated before final disposal, by screening and sedimentation.   
2-In rivers and canals:

Provided that such river water is not used for drinking. This method can’t be utilized in Egypt because the Nile is the main source of drinking water.

3-Biological methods:
        Depends on the biological action of the bacteria present in the sewage to purify it. It is helped by mechanical methods.

1- Sedimentation filtration method: it consists of the following steps:

a- Screening:

     The sewage is passed through screens to remove big floating objects, this are collected and buried or burned daily.

b- Grit chambers:

    Are small tanks with slopping bottom. The sewage is passed through these small chambers where the velocity of the current is reduced thus heavy objects like sand, gravel and heavy metallic pieces settle down. They are collected from the sloping bottom, disposed as screenings.

c- Sedimentation or settling:

      The sewage is passed into big tanks where it stays for about 8 hours, anaerobic bacterial action separates the sewage into three layers:

1-  Scum: made of light matter like fats, soaps…..etc. It floats on the surface forming an impermeable top layer which favors anaerobic action of bacteria in the under lying layers 

2-Sludge: made of heavy organic matter mostly feaces, it settles in the bottom.

3- Crude effluent: (80% of the sewage) it is the fluid intermediate part between the scum and the sludge.

        The scum and sludge are collected and disposed together, crude effluent is taken to the next step which is filtration.

d- Filtration:

      The effluent is passed through percolating filters (an area of land filled with big gravel). During passage in the air spaces between the gravel, an aerobic bacteria oxidize the organic matter and destroy the pathogenic bacteria. The liquid coming out is called the end effluent. It is used to irrigate the plants in the sewage farm    

e- Sludge and scum disposal: 

       The sludge and the scum are dealt with by one of the following ways: 

1-Lagooning:

 The scum and the sludge are rum over specially divided land (lagoons) where it is allowed to dry. The thickness of the layer depends on the season, the aim being to allow drying before complition of the fly life cycle. The dried sludge is collected and stored as heaps and covered with a layer of mud for at least 45days before using as manure to be sure of the death of all the helminthic ova by the heat of fermentation. 

2- Pressing into cakes: by special machines to be used as manure. This method is costy.

3-Sludge digestion: sludge is stored in large closed digestion tanks for a long time where lime is added to help alkaline fermentation. Gases like methane 70% and carbon dioxide are liberated, collected and used as fuel in industry. The sludge after digestion is removed and disposed of by lagooning. 

Characteristics of the sewage farm:

1-South to the city to prevent wind to carry flies and smell towards the city.

2-land should be sandy, porous, and elevated to accept fluids, it should be surrounded by drains to collect fluids.

3-no fruity crops are cultivated, cultivate non-edible plants like woods producing trees, cotton or flours. Milking animals are not allowed. 

4-workers should be vaccinated against enterica and cholera also put under periodic medical supervision.    

4-Activated sludge method (bio-flocculation):
          Depends on areation and oxidation by the biological action of the aerobic bacteria.
1- Screening, grit chamber as before.

2- Conditioning (activation): crude effluent is passed into conditioning tanks where air is blown into it by means of compressed air and mechanical pedals for 2-4 hours. It helps growth of aerobic bacteria and oxidation of organic matter + destruction of pathogenic organisms in a short time + fime particles will collect into bigger ones (flocculation). This is followed by passage into settling tanks where it separates into two layers, effluent and sludge only

3- 20% of actived sludge will be mixed with the crude effluent in another process to increase No. of aerobic bacteria. 80% (the rest) is disposed of as effluent and sludge by lagooning and irrigation as before.

Advantage:

-Activated sludge is clean, pure and gives manure of high value.

-Production of clean inoffensive effluent that doesn’t need filtration so less land is needed because no need for percolating filters.

Disadvantage:

 -Expensive because it needs contineus skilled mechanical keeping.

 -Sludge is watery and needs longer time to dry in lagoons.

Air pollution
The gross environment may be divided into air, land, and water. Of these, the air is the most continuous, maintaining connection between land and water. So, local atmosphere contamination may lead to worldwide pollution of air. So air pollution is an international problem.

Air pollution:


The presence of contaminant or pollutant substances in the air that don’t disperses properly and that interferes with human health or welfare or produces other harmful environmental effects.

Sources of air pollution: five major sources.

1. Transport                                         60%.

2. Industry                                           18%.

3. Electric power generator               13%.

4. Space heating                                   6%

5. Refuse disposal                               3%.

Factors affecting exposure to air pollution
1- Environmental factors: 

Temperature, humidity, acidity, winds, and concentration. 

2- host factors:

age, susceptibility, occupation and smoking

Comparison between occupational and community air pollution;

	occupational  air pollution
	community air pollution

	· Limited to certain area

· Possible to be controlled 

· Persons exposed are usually men and of good health.

· Intermittent  
	· Not limited.

· Difficult to be controlled 

· Population include neoborne, children, adults, and elderly.

· Continuous.


Types of air pollutions:
1. Air pollution from industrial, domestic, transportation, o other activities which are acceptable under normal weather conditions but due to climatic conditions, concentration of pollutant increase to dangerous level leading to morbidity and mortality mainly among elderly and those with preexisting cardiac or respiratory diseases.

2. Gradual release of a toxic substance that reaches man directly or indirectly, its accumulation leads to health effects.

3. Sudden, unexpected release of unusual quantities of toxic chemicals during short period of time resulting from fired, expulsions, chemical reactions resulting in acute effects.

Effects of air pollution:

1. Acute upper respiratory diseases: e.g. common cold

2. Chronic bronchitis.

3. Chronic obstructive pulmonary disease.

4. Pulmonary emphysema.

5. bronchial asthma. 

6. Lung cancer.

7. Effect of air pollution on plants, animals and others

Prevention of air pollution:

1. Proper city planning: taking in consideration wind topography and climatic conditions.

2. Clean technologies: no-waste, low-waste, and recycling.

3. Use less polluting fuels: natural gases, electricity.

4. Efficient combustion equipment 

5. Use engeneering control measures and air cleaning devices e.g. filters.

6. Control of emission from power stations.

7. Reduce pollution from means of transport: e.g. encourage use of public transport.

8. Emergency planning.

Population dynamic and air pollution:

· The greatest threats o air quality are the combustion of fossil and other fuels. 

· Half the world’s population depend on such traditional energy sources as, wood, charcoal and animal waste rather than commercial forms as electricity or natural gas.

· Smoky household fires exposed between 400 millions and 700 millions people to significant health risks.

· Air pollution is thoughts to be responsible for half the cases of cough in urban children and may facilitate the spread of acute respiratory infection, a major childhood killer in poor countries.

· In urban areas where industry, traffic and populations are concentrated, emissions from fossils fuels (oil coal, gas) are major causes of air pollutions.

· As a result of fossil fuels combustion, more than one billion urban residentents worldwide breath air that doesn’t meet WHO air quality guidelines.

· Gases released from motor vehicles and from the burning coal and oils react in the atmosphere “acid rains” and also add to the build up of gases in the atmosphere that create the “green house” effect.

Ozone:

· Colorless, toxic gas occurs naturally in the atmosphere (0.01 p.p.m. of air).

· It becomes toxic at concentration of 0.1 p.p.m. or more.

· In the upper layer of the atmosphere, ozone provides a protective layer protecting human beings and other organisms on the air from ha harmful effects of ultraviolet radiations.

INSECT CONTROL

(Disinfestation)
        The epidemiology of arthropod-bone diseases may be repre-sented by three links of a chain, the reservoir at one end, the susceptible person at the other end, and both being connected by the middle link, the arthropod vector.
      The whole purpose of control of the arthropod-bone diseases is to break the links of the chain, which can be done by:
1 — Control of the reservoir whether, animal or man.
2 — Protection of the susceptible from insect bites by:
a) Wearing protective clothes. 
b) Application of insect repellant like 2 — ethylhexanediol commonly called «612» to uncovered skin and
impregnation of clothes with such materials.
c) Avoiding places in which there is danger of being bitten by infected insects.      
d) Dusting with D.P.T. 10% or Lindane 1%.
e) Taking specific chemprophylactic drugs as anti-malarial drugs in protective doses.
3— Control of the arthropod vector by;        
a) Naturalistic methods like drainage of ponds in mosquito control, damming and flushing of streams to change the ecological environment      

b) Mechanical methods by :
-Hand picking of lice and ticks which is a primitive valueless way.
-Use of swatters for killing flies and mosquitoes which is also of limited value.
-Use of different insect traps.
· Use of sticky paper with sweet bates to collect flies.
All these methods are of little value in public Health.
c) Chemical Insecticides:
     Chemical insecticides are insect poisons used for killing adult insects or any of its developmental stages as eggs i.e. ovicides, larvae i.e. larvaecides etc. These are the most practical and useful methods used in our present days.
An ideal insecticide should be:

-Of efficient toxicity to. insects.       
-Cheap and easily obtainable.
-Stable and of residual effect.
-Insects don’t develop resistance against it.
Chemical insecticides are classified into:
1-Stomach poisons: They must be ingested by the insect to  produce poisoning. This is why they are effective only with insects having chewing mouth parts and since all medically important insects have  piercing needle like mouth parts, this kind of poisons are of little public health value except for roaches and for the larval stages of mosquitos.
-Paris green, when sprayed on the surface of mosquito breeding water, it is effective in killing the larvae which feed on the small particles on the water surface.

Sodium fluoride as 2% solution is mixed with sweet baits to kill roaches.

2 -Respiratory poisons:
These are gaseous chemical fumigants like:

-Hydrocyanic acid used for disinfection and disinfestation of ships; It is an effective insecticide but has the disadvantage of being poisonous to man. It is odourless.

-Sulphur dioxide gas produced by burning sulphur.
It is effective against insects and rodents but has the disadvantage of tarnishing metals, rotting fabrics and bleaching pigment. It is used for ships, sulphur being burnt in special furnaces in sea-ports «Suez» and its fumes conducted by pipes to closed landing ships. Ships are required by law to be fumigated once every six months to kill rodents and insects.
-Chloropicrin has the advantage of being besides its insecticidal effectiveness, very irritating to man (and this controls the amount used).            
3 -Contact Poisons:
These are the most useful in public health.
-Pyrethrium: obtained from the dried flower chrysan-themun clnerariae foliu.m, The most active ingredient is pyrethrum I which is effective, against household  insects- producing rapid paralyzing action.

Drawback-:- Relatively unstable.   
Uses : Combined with other insecticides to produce rapid Knockdown.

- Chlorinated hydrocarbons
a) -D.D.T. which is dichlor-diphyenyl-trichlorethane. It is a white crystalline material effective against lice. fleas. mosquitoes and flies ft gains access to the body of insect by being absorbed through its skin to the nervous ends from which it passes to its nervous system where it produces incoordination followed by paralysis.
Drawbacks : Insect develop resistance against it with time.
Uses: 
-Solution — 5% in kerosine used in marshes and ponds to kill mosquito larvae. 
-Emulsion —5% water and emulsifier agent. Can be used as spray to kill adult insects.   Usually pyrithrium is added to bring a rapid knockdown.
-Suspension of 10% concentration in acquaous medium has longer residual effect when applied as spray to walls of dwellings at rate of 100 — 200 mgm. per square foot, It has effective residual action against mosquitoes, flies & fleas.
-Dry dust as 10% concentration in talcum powder for dusting of hair, body, clothes and bedding. As 10% concentration in fine earth to breeding places of mosquitoes. e.g : marches and ponds.
-Aerosols, in atomizer chilling bombs for household use and for airplanes before and immediately after landing.
Atomizer spray of few seconds is effective in killing all "imects that might be present in the plane
b)Gammaxane is benzene hexachloride, which is effective as nervous poison to insects.
Drawbacks : Toxic to man.
Uses : in malaria control as substitute to D.D.T. for
D.D.T. resistant insects.
c) Lindane is a purified gamma isomer that can be used in smaller concentration than D.D.T. 25 mgm. per square foot surface area.
Uses : Mainly in dairy barns applied to dung to prevent fly breeding.
d) Dieldrin : one of the most useful insecticides. It is effective against adult mosquitoes as residual spray on walls. It is effecttive against larval stages of mosquitoes and flies. It has long residual effect.
       Because of its high toxicity it should not be used
in diary barns or on animals and must not be allowed to contaminate food.

-Organophosphorus compounds:
Are used specially against agricultural insects.   They are highly toxic to man and not used in houses. One exception is malathion which can be applied as residual insecticide in houses against mosquitos in malaria control. Parathion and Diptrex are used for control of flies in barns in impregnated ropes hung from the ceiling. They are also  effective larvicidea though very toxic to humans and animals.
-Application of contact insecticides: 
-As larvaecides in breeding places.
-Incorporated with powder for hair, clothes and beddings.
-Space sprays and residual spray for control of adult insects.
       Space sprays consist of insecticidal (solutions which are dispersed by spraying devices — spray gums — hand pumps or bomb atomizers by which the solutions are dils persed as finely atomized droplets.
- Emulsions or wettable suspensions are applied to buildings, on the walls and roofs according to type of building, surface to be sprayed, availability and cost of materials.                      
FLY CONTROL
The house-fly, Musca domestica, has a world wide existance, though it is well controlled in advanced countries. It breeds on collections of refufse, dung and excreta, slum areas and dirty villages are therefore favourite places for its multiplication.
    Fly breeding is also favoured by warm, damp climates and this is why it is rare to see flies in cold countries. In Egypt, the seasoms of miximum fly breeding is early summer, May and June and late summer, September and October. In July and August, the dry very hot climate is less favourable.
    Files are greatly attracted by putrefying organic matter as excreta, pus, blood and mucous from which it carries micro-biological agents of disease to other subjects.   

     The most important diseases transmitted through the house-fly are : 
1 — Eye infections, from eye to eye. In Egypt mucopurulant conjunctivitis has two peaks, one May and the other in September which coincide with the fly breeding seasons.
2 — Wound and skin infections, from pustular discharges to open wounds.
3 — Gastro-intestinal infections, as typhoid, paratyphoid, gas-tro-enteritis, dysentries, poliomyelitis, etc., by   carrying the cansative organisms from excreta of cases or carriers to human food and drink.
The house-fly is not a biting insect. It is a mechanical carrier of micro-organisms by :
1 — Carrying such organisms on its soiled hair and feet.
2 — Regurgitating the ingested food to liquify it during its ingestion ; and by defoecation while eating.
Methods of fly control.
I-Personal and food protection.
1- Screening of windows and doors of kitchens, dining-rooms and other rooms. The wide mesh fishing nets are suffi-

 cient since theygive the view of a wall on the complexed eye of the fly.
2 - Protection of face and eyes of young children and infants
with a vail when out of doors.
3 — Proper keeping of food and drink under cover.
4 —Personal hygiene and cleanliness.          
II. Prevention of Breeding Places :
1-Sanitary collection and disposal of refuse.
2- Sanitary disposal of human excreta by provision of sanitary W Cs. in house's and public places.
3 — Proper collection and disposal of anima1 dung from cattle-sheds, barns, stables and streets.
4 — Barns and stables should be made fly-proof by proper screening and cleaning.
5 — Prohibiting the existence of open unused, land  in cities since they are often used for throwing refuse and rubbish. Municipal regulations should oblige owners of such open spaces by surrounding them with walls of 2 meters height.
III. Fly destruction:
I- Use of mechanical mean is as swatters, smashers and fly collection in flytraps. These are not of much benefit.
2- Use of chemical fly poisons, mostly modem insecticides :
a) Space sprays in closed spaces (rooms) using D.D.T., pyrethium, lindane etc., by means of hand spray guns or atomizers.
b) Residual application of D.D.T., lindane or malathion on walls of buildings.
c) Use of hanging ropes impregnated with parathion or malathion in barns.
d) Use of such chemical insecticides in refuse and dung
heaps to kill larvae of flies e.g.; Lindane, dieldrin., etc…

RODENT CONTROL
   The rodents of public health importance in Egypt are : 
1- Rattus r. rattus-— the roof rat. 
A small rat, black in colour, with pointed nose and big A transparent ears. Its tail is longer than its body. It lives above the ground level in roofs, houses and food stores. It feeds on household food and stored food.
2- Rattus r. norvegicufe— the sewer rat. 
      A big, fierce brown rat with blunt nose and small ears.Its tail is shorter than its body. It lives in sewers, in eracks and holes under buildings.
3 — Mus musculus —the house rat.
It is a small rat of variable colour and has almost no role in plague.
4 — Arvicanthis nilotcus. The field rat. 
Alarge rat, dark in colour with long tail. Lives in grain and corn fields, in deep cracks in the soil, on banks of the Nile near ship embarkation and in Nile boats carrying crops. It may invade marginal houses. It played an important role in plague endemicity in upper Egypt in older days.
5- Acomys cahieriscus — Cairo spiny rat. .
A small rat. Its body is covered with spiny hair, thus having least flea density. It lives in cracks and holes of buildings. It has no role in plague.
Role of Rats in Communicable Diseases :
Rats act as reservoir of some diseases that can be transmitted to man these are :
     Plague — Endemic typhus — Salmonella food poisoning —Well's disease. —Rabies —Rat-bite fever — Amoebic dysentery-- Hymenolepis nana and   Hymenolepis diminuta and others.

Rat Prevention and Control :
a) Rat prevention is based on providing sanitary and environmental cond^onsmbuildings and inhabited quarters and in the whole country that would deprive rats from shelter and food. This can be accomplished by :
1-Shelter :
     All buildings should be built from strong rat proof materials with smooth. Malls, with no cracks or holes. Drainpipes should not be left open or basement windows. Buildings should be raised at least 18 inches from ground level.
• Prevention of landing of rats from ships carrying food materials at ports by use of .tarred ropes and lights at night. Ships should be routinely fumigated with SO; every 6 months to kill rats on it is boards. All sea and Nile ports should obey "regulations of rat prevention. The bank of the Nile at embarking sites should be made rat proof with cement leaving no cracks or holes.
2-Starving :
-Food should be well protected in houses and in food stores.
Grains should be kept in rat proof stores.
b) Rat control can be approached by the use of :-
1- (Traps) Snap and cage traps are usually used in rat suppression campaign using suitable baits. Sufficient precautions should be taken if children, chicken or animal pets are present. Collected rats are killed. This is an old method.
2-Rat Poisons Used for rat eradication. This might be :
Chemical poisons : These are applied to baits known to be liked by rats like cheese, tomatoes, bread etc.   The most commonly used rat poisons are :
- Barium carbonate powder. It has the disadvantage of its (slow effect and being poisonous to poultry
-Red squill as powder or extract is a favourite because its emetic action protects aminals that can vomit. Rats cannot vomit and the eaten poison produces rapid killing.
-Zinc phosphate and zinc oxide is used in military camps with effective results.
-Sodium fluoroacetate (1080) is a powerful poison to rats, animals and man and its use is prohibited.
-Anti-coagluants as warfarine is used by military campaigns for rat eradication. It is applied to baits and when ingested by rate produces haemorrhages and ultimate death.

Disinfection 

D Aisinfectant is a substance which destroys pathogenic organisms. An antiseptic is a substance that inhibits the growth of pathogenic organisms. When disinfestion is so complete that all forms of life are destroyed , the process is known as sterilization . Disinfectants are classified into: physical disinfectants and chemical disinfectants

Physical disinfectants: 

2- Ultraviolet rays:  (UVR) have bactericidal properties. Anthrax spores are killed after thirty hours exposure to UVR.

2- Heat which might be: 

1- Dry heat: 

- Burning of soild articles is a sure method but it is applied only to unvaluable articles like paper napkins and rags. 

- Flame is often used in disinfection of instruments after application of alcohol. It is also used for disinfection of platinum loops in bacteriology.

- Hot air used for sterilization of glass-ware laboratory equipment in special hot air ovens.

- Ironing with hot iron is a method of disinfection of cloths.

2- Moist heat: this might be by:

- Boiling: which was used for disinfection of glass syringes, needles, gloves etc… for five to ten minutes. Surgical instruments are usuually boiled for at least 30 minutes. Spores are killed by boiling for 90 minutes. It is also used in houshold disinfection of handkerchiefs, bed linens, napkins etc… by boiling for half an hour.

- Steam under pressure: This is the method of choice for clothes, beddings, operating room dressings; but it is destructive to leathert; boots, shoes or books etc…where other methods are used.


The materials to be disinfected are exposed to saturated steam under two atmospheric pressures and a temperature of 125 C for 20 minutes. This is done either in: 

I) Autoclaves that are used for sterilization of cotton, dressings, napkins and glovesof small operation rooms in rural health units and in private clinics. They can sterilize contents of 2 or 3 drums at a time.

II) Disinfecting chambers in central hospital disinfection stations. It is a horizontal metalic large cylinder, surrounded by a jacket containing hot steam. It has two doors, one on each side. Dirty materials are introduced from one door (infected side) and the disinfected materials are taken out from the other door (clean side). First, vaccum is introdused inside then steam under two atmospheric pressure s at a temperature of 125 Cis admitted and allowed for 20-30 minutes. Hot air is then passed through the chamberin order to dry the clothes.

The disinfecting chamber should be built that there will be no communication between the infected and disinfected sides; the inlet door being in one room and the exit door in another clean room. It is fitted to be the central wall separating the two rooms.

III) Current steam: 

This steam is at normal atmospheric pressure. It is used in remote rural areas and camps. Its effect is unreleable. The clothes, linens etc.. are put in a special basket held over water in a contaner. Fire is placed immediately beneath the container. Sodium chloride is added to the water to raise its boiling temperature above 100 C. Disinfection of the basket contents takes about one hour. Examples of this kind are: 

- Thresh disinfector: It is a portable type much used in military camps.

- Lelcan’s sac: It is another steam disinfector, where the clothes to be disinfected are put in a canavas sac and steam is led from a tube carrying the steam from a small boiler to the top of the sac. Steam penetrates between the clothes from above downwards leaving no pockets.

Chemical disinfectants: are devided into: 

a) Gaseous chemical disinfectants (Fumigation): mainly used for disinfection of rooms, furniture, curtains etc.. The most commonly used are: 

Formaldehyde gas: It is a potent disinfectant. It is applied in the following ways: 

· Adding formaline solution to potassium permenganate, this liberate formaldehyde gas. For a room of 200 cubic feet, 300 grams of fine crystals of potassium permenganate are placed in an galvanized iron pail, 500 cc of formalin (formalin = 40% solution of formaldehyde) are poured on the permenganate. In the few seconds which elapse before formaldehyde is evolved the operator have time to leave the room. This is the method more in use nowadays.

· Heating parafin tablets in special special container with perforated sides which a candle is let (alformant lamp), this liberates formaldehyde gas. 30 tablets are used for every 1000 cubic feet.

Heating formaline in a metal receptacles (flugg’s apparatus) where the liberated gas is discharged into the room along a tube passes through the key hole ½- 1 litre formaline is used per 1000 cubic feet. Drawbacks: It has no penetration power so that all materials to be disinfected have to be well exposed. It has no action on insects.

Sulpher dioxide has the advantage of killing insects and rodents as well as disinfection. 2-3 pounds of sulpher dioxide should be burnet for every 1000 cubic feet. Drawbacks: It tarnishes metals and bleaches pigments.

Hydrocyanic acid (HCN): is so dangerous that its use is confined to ships where it kills insects and rodents as well as disinfection. The ship has to be completely evacuated from all persons before its application.

N.B: In using gaseous chemical disinfectants, all openings should be closed and crevices around the doors and windows and key-holes pasted over with paper beforestart of disinfection. all materials to be disinfected have to be well exposed. The room should be kept closed for at least 7 hours then opened and areated. 

b) Liquid chemical disinfectant: 

Mercuric perchloride: It is used in solution of 1 in 100 to kill all vegetative bacteria in 10 minutes. Drawbacks: corrodes metals, coagulates protien in albuminoid matter forming albuminate of mercury thus abolishing its germicidal activity. This why it is ineffective in disinfection of sputum or feces. It is poisonous to man and affected by organic matter and are therefore useful in disinfection of W.Cs., bed –pans , spittins, floors etc . 

Coal tar drevatives: 
The most important  coal-tar derivatives are: 

 phenol : carbolic acid , not much in use nowadays. 1/200 solution can be used for disinfection of stools, urine sputum , etc 

 cresols : form fine emulsions in water like : 

Izal 1/500 and cillin 1/200 : used for disinfection of latrines excreta , sputum , floore and walls sinc they are cheap- 30 minutes contact time with excreta should be allowed be fore being thrown into W.Cs .

Saponified cresol emulsions: 

Formalin : consists of 40 % formaldehyde in water .

It has the same uses as coal-tar disinfectants .A% sulation is used as spray to walls of isolation rooms in terminal disinfenction.

Quick lime: It is used for disinfection of water wells . the freshly prebared emulstioncalled milk of lime is 1part lime to 4 parts water and is used in villages and camps for disinfection of stools and excreta as well as walls of buildings, stable and latrines. It is cheap, convenient and effective.

Chlorine gas is used for disinfection water in water purification plants usually as 0.6- 1 p.m. Superchlorination by 1.2-1.5 p.p.m.is resorted to during epidemics of water born diseases. 

Freshly prepared bleaching powder and sodium hypochlorite are used for the same purposes in water purification. [image: image1.png]
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