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إرشادات للطلبة

· الرغبة والحماس للتعليم
· كن مشاركاً في جميع الأنشطة  
· احترم أفكار المدرس والزملاء 
· أنقد أفكار المدرس والزملاء بأدب إن كانت هناك حاجة. 
· احرص على استثمار الوقت 
· تقبل الدور الذي يسند إليك في المجموعة 
· حفز أفراد مجموعتك في المشاركة في النشاطات 
· احرص على بناء علاقات طيبة مع المدرس والزملاء أثناء المحاضرة 
· احرص على ما تعلمته في المحاضرة وطبقه في الميدان .
· ركز ذهنك بالتعليم واحرص على التطبيق المباشر
· تغلق الموبايل قبل الشروع بالمحاضرة
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أهداف المحاضرة الاولى:

· يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· To know of the purpose and philosophy of diagnostic microbiology.
· To describe the general safety of laboratory.
· To determine the biohazards and practices in microbiology. 
[bookmark: _Toc5274940][bookmark: _Toc5275102] 


الأساليب والأنشطة والوسائل التعليمية

	[bookmark: _Toc5274941][bookmark: _Toc5275103]م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (1/1/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام



خطة إجراءات تنفيذ المحاضرة الاولى
[bookmark: _Toc5274942][bookmark: _Toc5275104]
	الوحدة
	المحاضرة
	الإجراءات
	الزمن بالدقيقة

	الأولى
	الترحيب بالطلبة والتعارف معهم  
	90
دقيقة

	
	التعريف بالبرنامج وأهدافه وأهميته
	

	
	
القاء المحاضرة مستخدما جهاز العرض والسبورة
طرح بعض الأسئلة خلال القاء الماضرة 
نشاط  1/1/1) )
	






المادة  العلمية:

Purpose and philosophy of Diagnostic microbiology: 
Microorganisms can be found in every ecosystem and in close association with every type of multicellular organism. They populate the healthy human body by the billions as benign passengers  (normal flora) and even as participants in bodily functions. Figure (1): 
Some possible outcomes 
following exposure to microorganisms
.
 

For example, bacteria play a role in the degradation of intestinal contents. They relatively few species of microorganisms that are harmful to humans, either by production of toxic compounds or by direct infection, as pathogenic agents.
Diagnostic microbiology is a medical specialty that requires extensive training to achieve board certification. Diagnostic microbiologists study the causes, treatment and control of infectious diseases. These diseases may be caused by things like viruses, bacteria, protozoa, mycobacteria and fungi. 
Most infectious disease is initiated by colonization (the establishment of proliferating microorganisms on the skin or mucous membranes) as shown in Figure (1). The major exceptions are diseases caused by introduction of organisms directly into the bloodstream or internal organs. 
 
 
 
 


Microbial colonization may result in: 
1) Elimination of the microorganism without affecting the host.  
2) Infection in which the organisms multiply and cause the host to react by making an immune or other type of response.  
3) A transient or prolonged carrier state. Infectious disease occurs when the organism causes tissue damage and loss function of body systems.  
So that that the purpose and the philosophy of diagnostic bacteriology is depending on identifying the causative microorganism by different laboratory methods which is usually essential for effective antimicrobial and supportive therapy. Through that initial treatment may be empiric, based on the microbiologic epidemiology of the infection and the patient’s symptoms. However, definitive microbiologic diagnosis of an infectious disease usually involves one or more of the following five basic laboratory techniques, which guide the physician along a narrowing path of possible causative pathogens: 
1. Morphologic identification of the agent in stains of specimens or sections of tissues (light and electron microscopy). 
2. Cultivation and identification of the organisms. 
3. Detection of microbial antigens by immunologic assay (latex agglutination, enzyme immunoassay [EIA]. 
4. Detection of microbial DNA or RNA.  
5. Detection of an inflammatory or host immune response to the pathogenic agents. 
Physicians who deal with infectious processes must know when and how to take specimens, what laboratory examinations to request, and how to interpret the results. 
Diagnostic microbiology encompasses the characterization of thousands of agents that cause or are associated with infectious diseases. The techniques used to characterize pathogenic agents vary greatly depending on the clinical symptoms and the type of agent being considered, be it virus, bacterium, fungus, or and parasite.  
Because no single test will permit isolation or characterization of all potential pathogens, clinical information is much more important for diagnostic microbiology than it is for clinical chemistry or hematology. The clinician must make a tentative (cautious) diagnosis rather than wait until laboratory results are available. When tests are requested, the physician should inform the laboratory staff of the sure diagnosis (type of infection or infectious agent suspected). 
After obtaining the proper specimens and informing the laboratory of the careful clinical diagnosis, the clinician should begin treatment with drugs aimed at the organism thought to be responsible for the patient’s illness.  
As the laboratory staff begins to obtain results, they inform health care providers, who can then reevaluate the diagnosis and clinical course of the patient and perhaps make changes in the therapeutic program. This “feedback” information from the laboratory consists of earliest reports of the results of individual steps in the isolation and identification of the causative agent.  
[bookmark: _Toc5274946][bookmark: _Toc5275108] 

الوحدة  الثانية - المحاضرة الثانية - الزمن: 90 دقيقة
أهداف المحاضرة الثانية:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:

1- Explain the general safety considerations.
2- To know the biohazards and practices of microbiology.
3- To classify the biological agents on the basis of hazard.
4- Enumerate the special precautions for specific areas of clinical microbiology.
موضوعات المحاضرة الثانية:

· Biological safety cabinet
· Protective clothing
· Decontamination
· Personal practice
· Classification of biological agents on the basis of hazards
· Special precautions for specific areas of clinical microbiology 

الأساليب والأنشطة والوسائل التعليمية

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	
	· نشاط التعارف  ( ( 1-2-2   
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام



خطة إجراءات تنفيذ المحاضرة الثانية


	الوحدة
	المحاضرة
	الإجراءات
	الزمن بالدقيقة

	الأولى
	الثانية
	القاء المحاضرة مستخدما جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة خلال القاء المحاضرة
نشاط   (1-2-2) تمرين متعدد الخيارات
نشاط (2-2-2) تمرين التطابق 
	90  دقيقة


المادة  العلمية:
Laboratory safety 
Microbiologists doing diagnostic work will of course have to handle potentially pathogenic microorganisms and must observe stringent regulations to avoid risks to themselves and others. Microbiology laboratory safety practices were included admonitions such as the necessity to: 
1. wear gloves,  
2. wash hands after working with infectious materials,  
3. disinfect all instruments immediately after use,  
4. use water to moisten specimen labels rather than the tongue,  
5. disinfect all contaminated waste before discarding, and  
6. report to appropriate personnel all accidents or exposures to infectious agents. 
Safety programs also have been expanded to include not only the proper handling of biologic hazards encountered in processing patient specimens and handling infectious microorganisms, but also fire safety; electrical safety; the safe handling, storage, and disposal of chemicals and radioactive substances; and techniques for safely lifting or moving heavy objects. 
Laboratory safety begins with suitable room designs and equipment (negativepressure lab rooms, safety hoods) and goes on to include compliance with the basic rules of work in a microbiological laboratory such as:  
1. Protective clothing. 
2. No eating, drinking, or smoking. 
3. Mechanical pipetting aids. 
4. Hand and working surface disinfection (immediately in case of contamination, otherwise following each procedure),
5. Proper disposal of contaminated materials.  
6. Staff health checks. 
7. Proper staff training.   
Sterilization and disinfection
Sterilization is a process that kills all forms of microbial life, including bacterial
spores. Disinfection is a process that destroys pathogenic organisms, but not
necessarily all microorganisms or spores. Sterilization and disinfection may be
accomplished by physical or chemical methods. The physical methods of
sterilization include:
• Burning
• Moist heat
• Dry heat
• Filtration
• Ionizing (gamma) radiation
So that there are physical methods of disinfection such as:
• Boiling at 100°C for 15 minutes, which kills vegetative bacteria.
• Pasteurizing at 63°C for 30 minutes or 72°C for 15 seconds, which kills food
pathogens without damaging the nutritional value or flavor.
• Using nonionizing radiation such as ultraviolet (UV) light
Chemical safety of diagnostic microbiologically laboratory should have a chemical
hygiene plan that includes guidelines on proper labeling of chemical containers,
manufacturers material safety data sheets (MSDSs), and the written chemical safety
training and retraining programs.
Fire safety is an important component of the laboratory safety program. Each
laboratory is required to post fire evacuation plans that are essentially strategies for
finding the nearest exit in case of fire.
Electrical safety
Electrical cables should be checked regularly for fraying and replaced when
necessary. All plugs should be the three-prong, grounded type. All sockets should
be checked for electrical grounding and leakage at least annually. No extension
cables should be used in the laboratory.
Handling of compressed gases
Compressed gas cylinders (CO2, anaerobic gas mixture) contain pressurized gases
and must be properly handled and secured.
Biosafety
Individuals are exposed in various ways to laboratory acquired infections in
microbiology laboratories, through that risks from a microbiology laboratory may
extend to adjacent laboratories and to the families of those who work in the
microbiology laboratory.
In the diagnostic microbiology laboratory, shigellosis, salmonellosis, tuberculosis,
brucellosis, and hepatitis are frequently acquired laboratory infections.
Disposal of hazardous waste:
All materials contaminated with potentially infectious agents must be
decontaminated before disposal. These include unused (fresh) portions of patient
specimens, patient cultures, stock cultures of microorganisms, and disposable
sharp instruments, such as scalpels and syringes with needles.
Infectious waste may be decontaminated by use of an autoclave, burner, or any one
of several alternative waste-treatment methods (figures 2 and 3). Infectious waste
from microbiology laboratories is usually autoclaved on site or sent for burning.
      


Figure (2): Autoclave bags. Figure (3): Cartons for broken glass. 




















الوحدة  الثالثة - المحاضرة الثالثة - الزمن: 90 دقيقة

أهداف المحاضرة الثالثة:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:

· How can you select, collect and transport of specimen for microbiological examination.
· Describe the anaerobic collection procedures.
· Identify the anaerobic specimen transport.
موضوعات المحاضرة:
· Selection, collection and transport of specimens for microbiological examination.
· Anaerobic collection procedures.
· Anaerobic specimen transport procedures. 

الأساليب والأنشطة  

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	3
	
· محاضرة  (3/3/3)
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام



خطة إجراءات تنفيذ المحاضرة

	الوحدة
	المحاضرة
	الآجراءات 
	الزمن

	
الثالثة



	

الثالثة
	
القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح بعض الأسئلة الشفوية لبعض الطلبة خلال القاء المحاضرة
نشاط ( 1-3-3)
نشاط (2-3-3)
	90
دقيقة



المادة العلمية:

 
















الوحدة الرابعة – المحاضرة الرابعة- الزمن 90 دقيقة
أهداف المحاضرة:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:

1- Enumerate Antibiotic susceptibility tests types.
2- Describe the Disc diffusion method.
3- Identify the MIC method. 
4- Identify the VITC method.
موضوعات المحاضرة:
· Antibiotic susceptibility tests.
· Disc diffusion method.
· MIC method.
· VITC method.
الأساليب والأنشطة

	الوسائل التدريبية
	الأساليب والأنشطة التدريبية
	م

	· جهاز حاسوب
· جهاز عرض
· سبورة 
· اوراق واقلام

	· محاضرة
· مناقشة
· سؤال وجواب
	4



خطة إجراءات تنفيذ المحاضرة
	الوحدة
	المحاضرة
	الآجراءات 
	الزمن

	
الرابعة


	
الرابعة
	
القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح بعض الأسئلة الشفوية لبعض الطلبة خلال القاء المحاضرة
نشاط (1-4-4)
نشاط (1-4-4)
	90
دقيقة



المادة العلمية:








الوحدة الخامسة – المحاضرة الخامسة – الزمن 90 دقيقة

اهداف المحاضرة: 

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:

1- Describe the methods for identification of etiological agents of infectious disease.
2- Differentiate between Staphylococci and Streptococci 
3- Describe the gram reaction and shape of staphylococci
4- Define the biochemical reaction of Neisseria 
موضوعات المحاضرة الخامسة:

1. Methods for identification of etiological agents of infectious disease 
2. Direct examination and culture of staphylococci and streptococci
3. Laboratory diagnosis of staphylococci, streptococci and Neisseria

الأساليب والأنشطة :

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (5- 5 – 1) نشاط فردي 
خيارات متعددة 
	5




خطة اجراءات تنفيذ المحاضرة الخامسة

	الزمن
	الاجراءات
	المحاضرة
	الوحدة 

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط(5- 5- 1) تمرين متعدد الخيارات
نشاط(5-5- 2  ) تمرين التطابق
	الخامسة
	الخامسة




المادة العلمية:






الوحدة الخامسة- المحاضرة السادسة -  الزمن 90 دقيقة

أهداف المحاضرة السادسة:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
1. Enumerate the general characteristics of Enterobacteriaceae family
2. Differentiate between lactose fermenter enteric bacteria and non-fermenter               enteric bacteria
3. Diagnosis of Gram-negative bacteria of the family Enterobacteriaceae, Pseudomonas and other gram negative bacilli
  
موضوعات المحاضرة السادسة:
1. Enterobacteriaceae family
2. Pseudomonas
3. Other gram negative enteric bacteria
الأساليب والأنشطة:

	الوسائل التعليمة
	الأساليب والأنشطة التعليمية
	محاضرة

	جهاز حاسوب
جهاز عرض
سبورة 
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب 
نشاط (5- 6 – 2) نشاط فردي

	6



خطة اجراءات تنفيذ المحاضرة 6

	الزمن
	الاجراءات
	المحاضرة
	الوحدة 

	90 
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط  (5 -6- 1) تمرين متعدد الخيارات 
نشاط (5- 6- 2) تمرين التطابق 
 
	السادسة
	الخامسة




المادة العلمية:
تابعة ضمن الممحاضرة الخامسة 

































الوحدة السادسة – المحاضرة السابعة – الزمن 90 دقيقة

أهداف المحاضرة السابعة:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:

1. Describe the general considerations of blood stream infections
2. How can you collect specimen and detect of bacteremia 

موضوعات المحاضرة السابعة:
 
1. Diagnosis of blood stream infections
2. General considerations of bacteremia
3- Detection of bacteremia 

الأساليب والأنشطة المحاضرة السابعة:

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (6- 7 – 1) نشاط فردي 
خيارات متعددة 
	7



خطة اجراءات تنفيذ المحاضرة السابعة: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة 

	90 
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (1-7-6) تمرين متعدد الخيارات 
نشاط (6- 7- 2) تمرين التطابق 
 
	السابعة
	السادسة



	
المادة العلمية:
[image: ][image: ]

الوحدة السادسة - المحاضرة الثامنة- الزمن – 90 دقيقة

أهداف المحاصرة:

يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:

1.  Write short assay about the culture techniques of bacteremia
2. What are the special problems and unusual microorganisms of bacteremia
3. Enumerate the scientific name of unusual microorganisms of bacteremia 

موضوعات المحاضرة الثامنة:
1. Culture techniques of bacteremia
2. Handling positive blood culture
3. Special problems and unusual microorganisms of bacteremia 

الأساليب والأنشطة المحاضرة الثامنة:

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (7- 8 – 1) نشاط فردي 
خيارات متعددة 
	8



خطة اجراءات تنفيذ المحاضرة الثامنة: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة 

	90 
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (1-8-6) تمرين متعدد الخيارات 
نشاط (6- 8- 2) تمرين التطابق 
 
	الثامنة
	السادسة


المادة العلمية:
[image: ]


















الوحدة السابعة - المحاضرة التاسعة- الزمن – 90 دقيقة

أهداف المحاضرة:

يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:

1.  Write short assay about the general considerations of meningitis
2. What are the bacterial diseases of central nervous system
3. Identify the scientific name of bacterial which causes meningitis
4. Name the scientific name of bacterial which causes encephalitis and brain abscess


موضوعات المحاضرة التاسعة:
1. Anatomy and routes of central nervous system infections
2. Diseases of central nervous system 

الأساليب والأنشطة المحاضرة التاسعة:

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط ( 8 - 9– 1) نشاط فردي 
خيارات متعددة 
	9



خطة اجراءات تنفيذ المحاضرة التاسعة: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة 

	90 
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (1-9-7) تمرين متعدد الخيارات 
نشاط  (7- 9- 2) تمرين التطابق 
 
	التاسعة
	السابعة


المادة العلمية:
[image: ]
[image: ]
[image: ]

الوحدة السابعة - المحاضرة العاشرة- الزمن 90 دقيقة


أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
1. How can you do the laboratory diagnosis of meningitis 
2. Write short assay about the collection and transport specimen of meningitis
3. What are the most important CSF findings of direct examination in meningitis  
    Disease 
4.  Write the visual detection of etiological agents of meningitis
5. Discus the direct detection and culture of etiological agents in meningitis 

موضوعات المحاضرة:
1. Meningitis and other infections of the central nervous system.
2. Laboratory diagnosis of meningitis.
3. Visual detection of etiological agent of meningitis.
4. Direct detection culture of etiological agents of meningitis.
الأساليب والأنشطة للمحاضرة العاشرة: 

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (7 -10–1) نشاط فردي 
خيارات متعددة 
	

10




خطة اجراءات تنفيذ المحاضرة العاشرة: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة 

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (7  -10-10 ) تمرين متعدد الخيارات 
نشاط  ( 7- 10- 2) تمرين التطابق 
 
	العاشرة
	السابعة


المادة العلمية:
[image: ]
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الوحدة الثامنة- المحاضرة الحادي عشرة- الزمن 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
1. Describe the general consideration and anatomy of respiratory tract.
 2. Enumerate the types of bacterial flora of respiratory tract. 
3. Discus the pathogenic mechanisms used by agents.

موضوعات المحاضرة:
1. The general consideration and anatomy of respiratory tract.
2. The flora of respiratory tract.
3. The pathogenic mechanisms used by agents. 

الأساليب والأنشطة للمحاضرة الحادية عشر-  : 

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (8 -11–1) نشاط فردي 
خيارات متعددة 
	
11



خطة اجراءات تنفيذ المحاضرة الحادية عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (8 -11- 1) تمرين متعدد الخيارات 
نشاط  (8- 11- 2) تمرين التطابق 
 
	الحادية عشرة
	الثامنة
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الوحدة الثامنة - المحاضرة الثاني عشرة- الزمن 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
1. Enumerate the etiological agents of upper respiratory tract.
2. How can you collect and transport of upper respiratory tract specimens.
3. Discus the direct visual examination, culture and nonculture of respiratory tract.

موضوعات المحاضرة:
1. Etiological agents of upper respiratory tract
2. Collection and transport of specimen
3. Direct visual examination for upper respiratory tract
4. Culture and nonculture of upper respiratory tract

الأساليب والأنشطة للمحاضرة الثانية عشر-  : 

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (9-12–1) نشاط فردي 
خيارات متعددة 
	
12



خطة اجراءات تنفيذ المحاضرة الثانية عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (1-12-8) تمرين متعدد الخيارات 
نشاط  (8- 12- 2) تمرين التطابق 
 
	الثانية عشر
	الثامنة






المادة  العلمية:
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الوحدة التاسعة - المحاضرة الثالثة عشر- الزمن 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
1. Enumerate the general considerations and anatomy of urinary tract infections.
2. Identify the resident microorganisms of the urinary tract specimens.
3. Enumerate the etiological agents of urinary tract infections.
4. Describe the pathogenesis of UTI
5. Enumerate the types of UT infections 
موضوعات المحاضرة:
1. Etiological agents of UTI tract
2. Collection and transport of specimen
3. Direct visual examination for UT infections 
4. Write about the pathogenesis of UTI
5. Type of UTI
الأساليب والأنشطة للمحاضرة الثالثة عشر-  : 

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (10-13–1) نشاط فردي 
خيارات متعددة 
	
13



خطة اجراءات تنفيذ المحاضرة الثالثة عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (10-13-1) تمرين متعدد الخيارات 
نشاط    (10- 13- 2) تمرين التطابق 
 
	الثالثة عشر
		التاسعة






المادة  العلمية:
[image: ]
[image: D:\New folder\Book Diagnostic Bacteria  (4)\14.JPG]
الوحدة التاسعة – المحاضرة الرابعة عشر – 90 دقيقة
أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Differ between urethral and vaginal discharge 
· Identify specimen collection and transport of urine. 
· Write short note about laboratory diagnosis of urine
موضوعات المحاضرة:
· Infection of the urinary tract.
· Lab diagnosis of urinary tract infections.
· Specimen transport & collection of urinary tract infections. 
· Gonococcal and non-gonococcal Urethritis.
الأساليب ةالأنشطة:

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (9- 13 –1) نشاط فردي 
خيارات متعددة 
	
13



خطة اجراءات تنفيذ المحاضرة الثالثة عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (1-13-9) تمرين متعدد الخيارات 
نشاط    (9- 13- 2) تمرين التطابق 
 
	الثالثة عشر
		التاسعة






المادة  العلمية:



The commonest causative agents of UTIs are gram-negative rods (as listed in figure 20). These are: Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumonia, Proteus spp., Enterobacter aerogens . 
Other important causative agents: Enterococci and Staphylococcus saprophyticus. 

Laboratory diagnosis: 

 Specimens: Clean midstream urine, Catheterized urine, Suprapubic aspiration. 
 Direct microscopic examinations: WBCs, RBCs, Epithelial cells at general urine analysis. 

The presence of more than five WBCs and abundant epithelial cells per HPF (high-power field) supports infections of urinary tract. 
 Gram stain: The presence of one bacterium in un-centrifuged gram stained urine confirms urinary tract infections. 
 Culture: Blood agar medium, MacConkey agar medium (see figure 21). 
1. Urethral and vaginal discharge 

Urethritis: It manifests with urethral discharge, pain during urination and frequency of urination. These types are: 

a. Gonococcal urethritis 
Causative agent: Neisseria gonorrhea 
Incubation period is 2-7 days. 
It accounts for 1/3 of urethritis cases. 
Clinical findings: Yellowish purulent discharge and dysuria. 

b. Non-gonococcal urethritis 
Causative agents: Chlamydia trachomatis (50%); Ureaplasma urealyticum (30%); and Mycoplasma hominis. 
Incubation period about 2-3 weeks.

الوحدة العاشرة – المحاضرة الخامسة عشر – 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Write short note about the anatomy of genital tract.
· Describe the resident microbial flora of genital tract.
· Enumerate the of sexually transmitted diseases.
· Write the etiological agents of genital tract infections.
الموضوعات:
· The anatomy of genital tract.
· The resident microbial flora of genital tract.
· The sexually transmitted diseases.
· The etiological agents of genital tract infections.
· The lower genital infections.
الأساليب ةالأنشطة:

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (15-10–1) نشاط فردي 
خيارات متعددة 
	
15



خطة اجراءات تنفيذ المحاضرة الثالثة عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (1-15-10) تمرين متعدد الخيارات 
نشاط    (10- 15- 2) تمرين التطابق 
 
	الرابعة عشر
		10






المادة  العلمية:
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الوحدة الحادية عشر – المحاضرة السادسة عشر – 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Write short note about the anatomy of GIT.
· Describe the resident flora of GIT specimen.
· Identify the pathogenesis of GIT.
الموضوعات:
· The anatomy of GIT.
· The resident flora of GIT specimen.
· Identify the gastroenteritis. 
· خطة اجراءات تنفيذ المحاضرة السادسة عشر:

	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (16-11 –1) نشاط فردي 
خيارات متعددة 
	
16



خطة اجراءات تنفيذ المحاضرة السادسة عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (1-16-11) تمرين متعدد الخيارات 
نشاط    (11- 16- 2) تمرين التطابق 
 
	السادسة عشر
		11










المادة العلمية
Diagnosis of bacterial gastrointestinal tract infections (Part 1) 
Bacterial gastrointestinal tract infection has many causes, can range from mild to severe, and typically manifests with symptoms of nausea, vomiting, diarrhea, and abdominal discomfort. In reality, most such attacks have caused by enterotoxins, drugs, or systemic illnesses. 
The lower bowel has an especially large normal bacterial microbiota. The most prevalent organisms are anaerobes (Bacteroides, gram-positive rods, and gram-positive cocci), gram-negative enteric organisms, and Enterococcus faecalis. Any effort to improve pathogenic bacteria from feces involves separation of pathogens from the normal microbiota, usually through using of differential selective media and enrichment cultures. 
Important causes of acute gastroenteritis include viruses, toxins (of staphylococci, clostridia, vibrios, toxigenic E. coli), invasive enteric gram-negative rods, slow lactose fermenters, shigellae, salmonellae, and campylobacters (figure 22). 
Diagnosis Gastrointestinal Tract Specimens 
Specimens (on general) 
Feces and rectal swabs are the most readily available specimens. The presence of blood, mucus, or helminths must note on gross inspection of the specimen. 
Leukocytes seen in suspensions of stool examined microscopically which are useful means of differentiating invasive from noninvasive infectious diarrheas. However, it is important to note that leukocytes may be present in non-infectious, inflammatory conditions of the gastrointestinal tract. 
Culture Media: 
Specimens have suspended in broth and cultured on ordinary as well as differential media (MacConkey agar, EMB agar) to permit separation of non-lactose fermenting gram-negative rods from other enteric bacteria. If salmonella infection has suspected, the specimen has also placed in an enrichment medium (selenite broth) for 18 hours before has plated on differential media (Hektoen enteric or Shigella- Salmonella agar). Vibrios grow best on thiosulfate citrate bile salts sucrose agar. Thermophilic campylobacters are isolated on Skirrow’s selective medium incubated at 40–42°C in 10% CO2.




الوحدة الحادية عشر – المحاضرة السابعة عشر – 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Write short note about the etiologic agents of GIT.
· Describe the lab diagnosis of GIT specimen.
الموضوعات:
· The etiologic agents of GIT.
· The collection & transport of GIT specimen.
· Lab diagnosis of GIT infections.
· خطة اجراءات تنفيذ المحاضرة السابعة عشر:
	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (17-11 –1) نشاط فردي 
خيارات متعددة 
	
17



خطة اجراءات تنفيذ المحاضرة السابعة عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (1-17-11) تمرين متعدد الخيارات 
نشاط    (11- 17- 2) تمرين التطابق 
 
	السابعة عشر
		11










المادة العلمية:
Diagnosis of bacterial gastrointestinal tract infections (Part 2)
SALMONELLA (Salmonellosis)
Members of the genus Salmonella can cause a variety of diseases, including
gastroenteritis and enteric (typhoid) fever. Although Salmonella classification has
undergone numerous modifications, currently, all strains affecting humans have
grouped in a single species, Salmonella enteritidis, which has approximately 2,500
different serotypes, or serovars, including the clinically significant serotypes
Typhimurium and Typhi.
A serotype or serovar is a isolated variation within a species of bacteria or virus or
among immune cells of different individuals. These microorganisms, viruses,
or cells have classified together based on their cell surface antigens, allowing the
epidemiologic classification of organisms to the sub-species level.
Serotyping often play an essential role in determining species and subspecies.
Salmonella genus of bacteria, for example has determined to have over 2600
serotypes, including Salmonella enterica serovar Typhimurium, S.enterica serovar Typhi, and S. enterica serovar Dublin.
Most strains of Salmonella are Lactose negative and produce acid and gas during
fermentation of glucose. They also produce H2S from sulfur-containing amino acids.
Transmission
Salmonella are widely distributed in nature. Serovar Typhi is an absolutely
human pathogen, whereas other strains are associated with animals and foods (for
example, eggs and poultry). Fecal–oral transmission occurs and Salmonella serovar
Typhi may involve chronic carriers. Young children and older adults are
particularly susceptible to Salmonella infections. Individuals in crowded areas may
also be involved in Salmonella epidemics.
Salmonella infection can cause both intestinal and extraintestinal diseases.
1. Gastroenteritis: This localized disease (salmonellosis) has caused primarily
by serovars Enteriditis and Typhimurium. Salmonellosis is characterized by
nausea, vomiting, and diarrhea (usually non-bloody), which develop generally
within 48 hours of ingesting contaminated food or water. Fever and
abdominal cramping are common. More than 95 % of cases of Salmonella
infection are foodborne and salmonellosis accounts for approximately 30 %
of deaths resulting from foodborne illnesses in the United State.


الوحدة الثانية عشر – المحاضرة الثامنة عشر – 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Write short note about the anatomy of upper respiratory tract.
· Describe the resident microbial flora of upper respiratory tract.
الموضوعات:
· The etiologic agents of RUT infections.
· The collection & transport of URT specimen.
· Lab diagnosis of URT infections.
· خطة اجراءات تنفيذ المحاضرة السابعة عشر:
	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (18-12 –1) نشاط فردي 
خيارات متعددة 
	
18



خطة اجراءات تنفيذ المحاضرة السابعة عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط  (18-12 –1)  تمرين متعدد الخيارات 
نشاط  (18-12 –2)    تمرين التطابق 
 
	الثامنة عشر
		12







المادة العلمية:
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الوحدة الثالثة عشر – المحاضرة التاسعة عشر – 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Write short note about the general considerations of skin and wound infections.
· Describe the resident microbial flora of skin.
· Write short note about the lab. diagnosis of skin and wound infections.
الموضوعات:
· The etiologic agents of skin and wound infections.
· The collection & transport of wound infection specimen.
· Lab diagnosis of lab. Skin and wound infections.
· خطة اجراءات تنفيذ المحاضرة السابعة عشر:
	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (19-13 –1) نشاط فردي 
خيارات متعددة 
	
19



خطة اجراءات تنفيذ المحاضرة السابعة عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط  (19-13 –1)   تمرين متعدد الخيارات 
نشاط  (19-13 –2)    تمرين التطابق 
 
	الثامنة عشر
		13







المادة العلمية:
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الوحدة الرابعة عشر – المحاضرةالعشرون – 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Write short note about the specimens from sterile body sites.
· Write short note about the lab. diagnosis of body fluids and bone infections.
الموضوعات:
· The collection and transport specimens from sterile body sites.
· Lab diagnosis of lab. Diagnosis of body fluids and bone marrow specimens.
· خطة اجراءات تنفيذ المحاضرة السابعة عشر:
	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (20-14 –1) نشاط فردي 
خيارات متعددة 
	
20



خطة اجراءات تنفيذ المحاضرة السابعة عشر: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (20-14 –1)  تمرين متعدد الخيارات 
نشاط (20-14 –2)  تمرين التطابق 
 
	العشرون
		14







المادة العلمية:


 


الوحدة الخامسة عشر – المحاضرة الحادي والعشرون – 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Write short note about parasitic specimen collection & transport.
· Write short note about the lab. diagnosis of parasitic infections.
الموضوعات:
· The collection and transport specimens of parasitic specimens.
· Lab diagnosis of lab. Diagnosis of parasitic infections.
· خطة اجراءات تنفيذ المحاضرة الحادي والعشرون:
	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (21-15 –1) نشاط فردي 
خيارات متعددة 
	
21



خطة اجراءات تنفيذ المحاضرة الحادي والعشرون: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط  (21-15 –1)  تمرين متعدد الخيارات 
نشاط (21-15 –2)  تمرين التطابق 
 
	الحادي والعشرون
		15







المادة العلمية:





General Laboratory methods for diagnosis of parasitic, viral and mold infections 
Diagnosis of Parasitic Diseases 
Many kinds of lab tests are available to diagnose parasitic infections. These tests based on patient's signs and symptoms, any other medical conditions may have, also his travel history. 
Parasitic organisms are group of pathogens includes members such as the protozoans Trypanosoma (Chagas disease and African sleeping sickness), Leishmania (leishmaniasis), Plasmodium (malaria), and the helminths such as Schistosoma (schistosomiasis), Wuchereria (filariasis), and Echinococcus (echinococcosis), among others. 
Many of these infections have always been described as being tropical or subtropical. However, the increase in international travel as well as the arrival of new immigrants has made some of these tropical diseases realities in developed countries as well. In addition, a new trend arose; individuals, who never traveled to endemic areas were being infected by “tropical” blood-borne protozoans. 
Quick diagnosis has always been a priority to determine the appropriate treatment and prevent fatalities. In addition, now more than ever, advances in diagnostics can help prevent transmission and provide active surveillance. 
To have the most significant diagnostic impact, new techniques and assays should be simple and yield rapid results. Such characteristics could be achieved by reducing the number of steps to be performed in a procedure and making result interpretation obvious enough to avoid significant operator-dependent biases. 
Currently, diagnostic and reference laboratories use several techniques, including microscopy, molecular assays, and serological assays. Each method has its advantages as well as disadvantages. Furthermore, many research laboratories are focusing on the development of new diagnostic methods as well as the improvement of old ones. There has especially been a focus on the development of molecular diagnostic techniques. Real-time polymerase chain reaction (PCR) procedures for the detection of various parasites are continuously being optimized. Recently, loop-mediated isothermal amplification (LAMP) has attracted much attention and seems to be the molecular tool of the future.







The development of multiplex real-time PCR protocols has also been emphasized. These assays have the ability to detect mixed infections simultaneously. 
Serology-based techniques have been complementing microscopy for many years; and rapid diagnostic tests have become some of the most popular serology-based assays. 
Common laboratory tests used for diagnosis parasitic infections are: 
1. A fecal (stool) exam, also called an ova and parasite test (O&P): This test is used to find parasites that cause diarrhea or watery stools, cramping, flatulence (gas) and other abdominal illness. This test looks for ova (eggs) or the parasite. Specimens not collected in a preservative fluid should be refrigerated, but not frozen, until delivered to the lab. In addition, it may request that the lab use special stains or that special tests be performed to look for parasites not routinely screened for. (Figure 42 ) 
2. Endoscopy/Colonoscopy: Endoscopy is used when stool exams do not reveal the parasitic causes of illness. This test is a procedure in which a tube is inserted into the mouth (endoscopy) or rectum (colonoscopy). This test looks for the parasite or other abnormalities that may be causing patient's signs and symptoms. 
3. Culture Methods: 

Unlike Bacteriology, culture methods are rarely used as a diagnostic tool in parasitology. Culture methods are available for some of the protozoan parasites (Entamoeba histolytica, Balantidium coli), and Helminths e.g. Harada-Mori culture for recovering larvae of nematodes such as Hookworms, Strongyloides stercoralis. 
4. Blood tests 

Some, but not all, parasitic infections can be detected by testing your blood. Blood tests look for a specific parasite infection; there is no blood test that will look for all parasitic infections. There are two general kinds of blood tests that used for diagnosis of parasitic infections: 
o Serology: This test is used to look for antibodies or for parasite antigens produced when the body is infected with a parasite and the immune system is trying to fight off the invader. This test is done by examination of blood sample at specific lab. 
o Blood smear: This test is used to look for parasites that are found in the blood. By looking at a blood smear under a microscope, parasitic 






6. X-ray, Magnetic Resonance Imaging (MRI) scan, Computerized Axial Tomography scan (CAT): These tests are used to look for some parasitic diseases that may cause lesions in the organs. 

[image: ] 

Figure: Microscopic appearance of some parasitic ova (eggs). 














الوحدة السادسة عشر – المحاضرة الثاني والعشرون – 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Write short note about collection & transport of clinical fungal specimens.
· Write short note about the lab. diagnosis of fungal infections.
الموضوعات:
· The collection and transport of fungal specimens.
· Lab diagnosis of lab. Diagnosis of fungal infections.
· خطة اجراءات تنفيذ المحاضرة الثانية والعشرون:
	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (22-16 –1) نشاط فردي 
خيارات متعددة 
	
22



خطة اجراءات تنفيذ المحاضرة الحادي والعشرون: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط  (22-16 –1) تمرين متعدد الخيارات 
نشاط (22-16 –2)  تمرين التطابق 
 
	الحادي والعشرون
		16







المادة العلمية:





Laboratory methods in basic mycology 
Mycological agents are saprophytic and parasitic eukaryotic organisms. Historically, the fungi were regarded as relatively insignificant causes of infection. However, the frequency of fungal infections, especially of Invasive Fungal Infections (IFIs), has increased dramatically in recent years due to their prolonged antibiotic therapy like Candida spp and Aspergillus. These pathogenic causes remain an important cause of morbidity and mortality. 
Early and accurate detection (laboratory diagnosis) is important for timely implementation of antifungal therapy and decreasing the unnecessary use of toxic antifungal agents and emergence of antifungal resistance. 
Standard approaches to the laboratory diagnosis of mold Infections include: 
1. Direct microscopic examination in freshly obtained samples. 
2. Histopathological demonstration of fungi within tissue sections. 
3. Immunological assays for antigen antibody detection. 
4. Molecular techniques which are also available for diagnosis. 


Diagnostic Methods for yeast Infections 
These methods can be influenced through two phases: 
Culture methods like bacterial isolation and identification (Candida albicans). 

Non culture methods which include: 
1. Serological tests for antigen antibody detection. 
2. Tests for detection of metabolites such enzymes, toxins, antibiotics and others. 
3. Tests for detection of cell mediated immunity (CMI). 
4. Molecular methods such as PCR. 
5. Others advanced methods like Matrix-assisted laser desorption/ionization -time of flight mass spectrometry (MALDI-TOF MS), which is a Noble prize winning technology is making a revolutionary entry in clinical microbiology laboratories all over the world. 





الوحدة السابعة عشر – المحاضرة الثالثة والعشرون – 90 دقيقة

أهداف المحاضرة:
يتوقع في نهاية المحاصرة  أن يكون الطالب قادراً على:
· Write short note about selection & collection methods in basic virology.
· Write short note about virus detection methods.
الموضوعات:
· The collection and transport in virology.
· Lab diagnosis of lab. Diagnosis of viral infections.
· خطة اجراءات تنفيذ المحاضرة الثالثة والعشرون:
	الوسائل التعليمية
	الأساليب والأنشطة التعليمية
	محاضرة

	جهازحاسوب
جهاز عرض
سبورة
اوراق وأقلام
	محاضرة 
مناقشة 
سؤال وجواب
نشاط (23-17 –1) نشاط فردي 
خيارات متعددة 
	
23



خطة اجراءات تنفيذ المحاضرة الحادي والعشرون: 

	الزمن
	الاجراءات
	المحاضرة
	الوحدة

	90
دقيقة
	القاء المحاضرة بأستخدام جهاز العرض والسبورة
طرح الأسئلة الشفوية لبعض الطلبة 
نشاط (23-17 –1) تمرين متعدد الخيارات 
نشاط (23-17 –2)  تمرين التطابق 
	الحادي والعشرون
		

17





المادة العلمية:





Laboratory methods in basic virology 
In the diagnostic laboratory virus infections can be confirmed by a multitude of methods. Diagnostic virology has changed rapidly due to the advent of molecular techniques and increased clinical sensitivity of serological assays. There are several laboratory steps used for viral diagnosis: 

1. Sampling: usually udder septic conditions and stored at 4°C to preserve the virus and prevent bacterial or fungal contamination and growth. 

2. Virus isolation: Many viruses can be grown in cell culture in the lab. To do this, the virus sample is mixed with cells, a process called adsorption, after which the cells become infected and produce more copies of the virus. Other viruses may require alternative methods for growth such as the inoculation of embryonated chicken eggs (avian influenza viruses).
 
3. Nucleic acid based methods such as polymerase chain reaction (PCR) and gene sequencing.
 
4. Microscopy based methods like immunofluorescence or immunoperoxidase and electron microscopy (Figure 43). 

5. Host antibody detection which depends upon humoral immunity by detection IgM & IgG. Therefore, the presence of IgM in the blood of the host is used to 
test for acute infection, whereas IgG indicates an infection sometime in the past.

6. Hemagglutination assay: Some viruses attach to molecules present on the surface of red blood cells, such as influenza virus. A consequence of this is that at certain concentrations a viral suspension may bind together (agglutinate) the red blood cells thus preventing them from settling out of suspension. 
 
7. Hemagglutination assay: Some viruses attach to molecules present on the surface of red blood cells, such as influenza virus. A consequence of this is that at certain concentrations a viral suspension may bind together (agglutinate) the red blood cells thus preventing them from settling out of suspension.
 
	
[image: ]

Figure43: Virus appearance under electron Microscope.








Nice Luck

  ا م د سعد محيي عارف
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Sample Collection

Careful collection 

Avoid contamination with normal florea

Use sterile ,leak-proof containers

Label the specimen correctly

Take care when obtaining samples.

Avoid false –negative results (antibiotics therapy).





Transport of microbiological specimens

Rapid transport of sample (many fastidious m.org. such as Neisseria gonorrhoeae and Haemophilus influenzae die during transit).

Over growth by contamination N.F. confuseing the pathogen.















Non-culture techniques

M.orgs. Cannot be readily cultured in vitro.

M.orgs. is slow-growing.

Rapid lab.dignosis 

Non-culture techniques include :

Direct microscopy 

Immunological methods

Serology

Nuclic acid amplification techniques (NAAT).
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A detailed request form that accompanies a clinical sample is pivotal in ensuring the
appropriate diagnostic procedures are undertaken; information should include:

. Patient details.

. Clinical diagnosis.

. Onset of symptoms

. Sample type.

. Time of collection.

. Treatment history and concurrent antimicrobial therapy.

. Other health and safety issues.

NN DA W~

Supporting clinical information, including travel history and contact with infected
individuals, is also important.






image2.jpeg







image3.jpeg

LLLY R

s ol LR 5" 4

Furthermore, overgrowth by contaminating normal flora confusing the pathogen may also
occur. To minimize these complications, the microbiology department may adopt several
strategies such as:

i

Specimen should reach to the laboratory as soon as possible or a suitable
preservative or transport medium must be used.

. Refrigeration of sample at 4 °C can help to preserve cells and reduce the

multiplication of commensals in unpreserved specimens.

. Freezing at -70 °C or below in the presence of a stabilizing fluid, like glycerol or

scrum.

4. Ensure that the specimen container is free from cracks, and the cap 1s leak proof.

. Seal round the container cap with adhesive tape to prevent loosening and leakage

during transit.

. If the container is glass tube or bottle, use sufficient packaging material to prefect

a specimen.

. If the specimen is fluid, use sufficient absorbent material to absorb it.
- Mark all specimen that may contain highly infectious organism “HIGH RISK”.
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Terminology


 Antibiotic: 


A chemical compound derived either naturally or 
semi-synthetically from living micro-organisms 
(fungi or bacteria) which is capable, in small 
concentration,of inhibiting the life process of other 
micro-organisms.


 Bacteriostatic: prevents the growth of bacteria.
 Bactericidal: it kills bacteria.







Cont..
Antimicrobial:


 A compound that is derived from natural, semi-
synthetic or synthetic sources and is effective against 
any sort of micro-organisms (e.g., bacteria, virus, 
fungi, protozoa).
Antibacterial:


 A compound that is derived from natural, semi-
synthetic or synthetic sources and is capable to 
inhibit bacterial growth or cause bacterial 
destruction.







Cont...


Minimum inhibitory concentration:


 MIC is the smallest amount of an agent needed to 
inhibit growth of a microorganism.


Minimum bactericidal concentration:


 MBC is the smallest amount of an agent needed to 
kill the Bacteria.















Bactericidal and Bacteriostatic


Bactericidal Bacteriostatic 


Penicillins Cholramphenicol
Cephalosporins Tetracyclines 
Aminoglycosides Macrolides 
Quinolones Sulphonamides
Polymixins
Bacitracin 
Rifampicin 


Bactericidal+ bactericidal= synergistic effect


Bacteriostatic + bacteriostatic = additive 


effect 


bactericidal + bacteriostatic = antagonistic 


effect















Action of antimicrobial agents 







Introduction 


Antibiotic sensitivity testing (AST)


 The in vitro testing of bacterial cultures with 
antibiotics to determine the Susceptibility or 
Resistance of Bacteria.


 AST is performed only for pathogenic bacteria 
isolated from the specimens and not for the 
commensals.







Antibiotic 
Sensitivity 


Testing


 







Antibiotic Sensitivity Tests


Diffusion


Kirby-Bauer 
Method


Stokes 
Method


Dilution


Tube 
Dilution


Agar 
Dilution


Diffusion & 
Dilution


E-Test


Qualitative Methods Quantitative Methods







Kirby-Bauer disc diffusion method


 Placing of discs impregnated with antimicrobial 
agents onto an agar plate seeded with the 
bacterium to be tested


 The antimicrobial agents diffuse into the agar 
creating a zone saturated with the agent, in which 
an organism susceptible to that agent will not grow.







Factors affecting Antibiotic Susceptibility 
Testing
 pH 


A more acidic pH decreases the activity of 
aminoglycosides and macrolide antibiotics such as 
erythromycin.


A more alkaline pH favours the action of tetracycline, 
novobiocin and fusidic acid.


 Moisture


The presence of moisture content on the medium can 
counteract with accuracy of the susceptibility testing.
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Cont..
 Effect of medium component 


If the media selected for the antibiotic susceptibility contains 
excessive amounts of thymine or thymidine compounds, they 
will reversibly inhibit the action of certain antimicrobial agents 
such as trimethoprim.
 Amount of organism 


Too light inoculum
Inhibition zones will be larger even though the sensitivity of 


the organism is unchanged
Relatively resistant strains may be falsely reported as 


susceptible.







Cont…
Too heavy inoculum
Inhibition zones will be smaller
Relatively susceptible strains may then be falsely reported as 


resistant.
 Timing of disk application:


Plate seeded with inoculum, left at  room tempreture for long 
period.


Multiplication of inoculum starts before disks applied.
Reduction in zone will lead to false result, susceptible strain 


will reported as resistant.







Prepartion of turbidity Standard


 A 0.5 McFarland standard is 
prepared by 


 Mixing 0.05 mL of 1.175% barium 


chloride dihydrate


(BaCl2•2H2O), with 9.95 mL of 1% 


sulfuric acid (H2SO4).







McFarland standards


0.5               1               2


McFarland standards# 


A 0.5 McFarland Latex 
Standard is comparable to 
a bacterial suspension of 
1.5 X 108 CFU/ml.







Mueller Hinton Agar (MHA)


 Howard Mueller and Jane Hinton developed 
Mueller Hinton Agar (MHA) in 1941 for the isolation 
of pathogenic Neisseria and Moraxella species. 


 Nowadays, it is more commonly used for the 
routine susceptibility testing of non-fastidious 
microorganism by the Kirby-Bauer disk diffusion 
technique.







Why MHA


 It is a non-selective, non-differential medium. This 
means that almost all organisms plated on here will 
grow.


 It contains starch. Starch is known to absorb toxins 
released from bacteria, so that they cannot 
interfere with the antibiotics.


 Allows better diffusion of the antibiotics than most 
other plates. A better diffusion leads to a truer zone 
of inhibition.







Result 







Result 







Measuring zones of inhibition.


Gray shading represents a confluent lawn of bacterial growth. The white circle 
represents no growth of the test organism. 







Zone diameter interpretative 
standard


Zone diameter interpretative standards for 
E. coli and other enteric gram-negative rods 
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Dilution method


 Used to determine the minimal concentration of 
antibiotic to inhibit or kill the microorganism.


 Achieved by dilution of antibiotic in either agar or 
broth media.







Procedure 
 The MIC (Minimal Inhibitory Concentration) of a bacterium 


to a certain antimicrobial agent gives a quantitative 
estimate of the susceptibility. 


 MIC is defined as the lowest concentration of antimicrobial 
agent required to inhibit growth of the organism. 


 The principle is simple: Agar plates, tubes or microtitre
trays with two-fold dilutions of antibiotics are inoculated 
with a standardised inoculum of the bacteria and incubated 
under standardised conditions following NCCLS or CLSI


    guidelines. 
 The next day, the MIC is recorded as the lowest 


concentration of antimicrobial agent with no visible growth. 
NCCLS:National Committee for Clinical Laboratory Standards







MBC


 The minimum bactericidal concentration (MBC) is 
determined by subculturing from each tube 
showing no growth on nutrient agar plate without 
any antimicrobial agent.


 Incubate the plates and examine them for growth.
 The tube containing the lowest concentration of the 


drug that fails to show growth, on sub culture, is 
the MBC of the drug for that test strain



















 







Epsilometer Test


Quantitative method of antibiotic sensitivity 
testing.


Applies both dilution of antibiotic and 
diffusion of antibiotic into the medium.


 







Combines the principles of disk diffusion and 
agar dilution methods


Diffusion


Dilution


E-Test


 







A predefined stable antibiotic gradient is 


present on a thin inert carrier strip.


Using innovative dry chemistry technology,
E-Test is used to determine the on-scale 
Minimum Inhibitory Concentration (MIC).


 







The intersection of the inhibitory zone edge and the
calibrated carrier strip indicates the MIC with inherent
precision and accuracy.







MIC







College







K Hari Krishnan
Tirunelveli Medical 


College











Antibiotic 
Sensitivity Testing


 







You





		Blank Page








image10.emf



Ahmed

Typewritten Text



Ahmed

Typewritten Text

Dr.Ahmed salim Mihammed
Ph.D Molecular Microbiology



Ahmed

Typewritten Text



Ahmed

Typewritten Text







Processes Involved
 Staining


 Microscopy


 Microbial Culture


 Colony Morphology


 Biochemical Characteristics


 Immunological Methods


 Ultrastructure Studies







Microscopy


 The human eye cannot resolve objects much less than 
0.1 – 0.2 mm.


 It cannot detect objects with diameters less that about 
one thousandths of an inch (30 µm).


 Bacterial size range from 0.2 – 2 µm.


 Much of what we know today about microorganisms 
was made possible with the aid of the microscope.







Staining
 Used to increase visibility of microorganisms being 


studied


 Used to identify the shape of bacteria


 Used to determine the morphological features of 
microorganisms


 Used to detect contamination 


 Used to differentiate and classify microorganisms 
(differential stains)


 Used to detect bacterial parts such as 
capsule, spores, flagella or inclusion bodies (special 
stains)







Fixation
 The process by which the internal and external 


structures of microorganisms are preserved and fixed 
in place.


 Heat fixation – fixation by means of application of 
heat


 The prepared smear of microorganisms is gently heated 
and air-dried.


 Chemical fixation – involves the use of chemicals such 
as ethanol and formaldehyde.







Simple Staining Technique
 Only one stain is used


 Crystal Violet, Carbol Fuchsin, and Methylene Blue are 
examples of basic dyes used in simple staining 
technique.







Differential Staining
 Used to classify bacteria into separate groups based on 


their distinct staining properties


 Makes use of a primary stain, a decolorizer, and a 
counterstain


 Gram Stain and Acid-Fast Stain are examples 







Gram Stain
 Differentiates bacteria into two groups: Gram positive 


and Gram negative


 Stain mechanism is generally related to the thickness 
of the cell wall, pore size and permeability properties 
of intact cell envelope


 Makes use of a primary stain (Crystal Violet), a 
mordant (Gram’s Iodine) a decolorizer (Alcohol or 
Acetone) and a counterstain (Safranin).


 Gram positive organisms stain blue while gram 
negative organisms stain red.


 Most cocci are gram positive; a third of all cocci, half of 
the bacilli, and all the spiral bacteria are gram 
negative.







Examples of Gram Positive Bacteria


Staphylococcus aureus


Streptococcus pyogenes


Clostridium perfringens


Listeria monocytogenes







Examples of Gram Negative Bacteria


Escherichia coli


Haemophilus influenzae


Vibrio cholerae


Neisseria meningitidis







Acid-Fast Stain
 Used to differentiate Mycobacteria (M. tuberculosis) 


from other bacteria


 Mycobacteria are lipophilic or difficult to stain.


 Once stained, Mycobacteria are resistant to 
counterstain.


 Nocardia are partially acid fast


 Makes use of a primary stain (Kinyoun Carbol
Fuchsin), decolorizer (Acid Alcohol), and counterstain
(Methylene Blue).


 Acid fast bacteria appear as bright red bacilli against a 
light blue background.











Special Staining Techniques
 Negative Staining using India Ink or Negrosine is used 


to reveal the presence of capsule


 Schaefer-Fulton using Malachite Green and Safranin is 
used to stain endospores


 The Leifson Method (pararosalanine), and Gray 
Method (basic fuchsin) are used to stain flagella.







Microbial Culture
 Makes use of a growth environment called culture 


medium


 Microorganisms form culture when inoculated in or on 
the medium.


 May be purely chemical (defined or synthetic), may 
contain organic materials, or may consist of living 
organisms.







Types of Culture Medium
 Nutrient broth and Nutrient agar – used to cultivate 


bacteria. Both contain proteins, salts, and growth 
enhancers.  


 Selective Medium – enhances the growth of a desired 
organism while retards the growth of unwanted 
organisms.


 Differential Medium – does not retard growth but 
provides environment where different bacteria can be 
differentiated from each other.







Selective Medium


MacConkey Agar retards the growth of Gram + bacteria and 
enhances the growth of Gram - bacteria







Selective Medium


Thayer-Martin Medium favors the growth of Neisseria gonorrhea  
only







Selective Medium


Lowenstein-Jensen medium is used for 
the detection of M. tuberculosis







Differential Medium


BLOOD AGAR PLATE (BAP)







Differential Medium


MacConkey Agar is used to differentiate lactose fermenters from 
non-lactose fermenters







Colony Morphology
S. Pneumoniae in BAP P. aeroginosa







Colony Morphology







Identification methods


• Traditional method/phenotypic method


• Immunochemical method/serological 
methods


• genotypic method/molecular method
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Microbe Identification
• The successful identification of microbe depends 


on:
Using the proper aseptic techniques.


Correctly obtaining the specimen.


Correctly handling the specimen


Quickly transporting the specimen to the lab.


Once the specimen reaches the lab it is cultured and identified


Use care and tact to avoid patient harm


The specimen is the beginning. All diagnostic
information from the laboratory depends upon the
knowledge by which specimens are chosen and the
care with which they are collected and transported.



Ahmed

Typewritten Text



Ahmed

Typewritten Text



Ahmed

Typewritten Text



Ahmed

Typewritten Text



Ahmed

Typewritten Text







Principles of Bacterial 
Cultivation


• to grow and isolate all bacteria 
present in a clinical specimen


• to determine which of the 
bacteria that grow are most 
likely causing infection and 
which are likely contaminants 
or colonizers.


• To obtain sufficient growth of 
clinically relevant bacteria and 
characterization







Phenotypic criteria


• Microscopic morphology and staining 
characteristics.


• Macroscopic ( colony) morphology.


• Environmental requirement for growth.


• Resistance or susceptibility to antibacterials
agents.


• nutritional requirement and metabolic 
capabilities.







Macroscopic morphology
• Provides additional information for the identification of the


bacterium. The characters revealed in different types of media are
noted.


• While studying colonies on solid media following characteristics are
observed :


Size, Shape, Margins, Surface, Their elevations, Edge, colour,
structure, consistency, pigmentation, haemolysis.


• In fluid medium following characteristics are observed :


Degree of growth – Absence, scanty, moderate, abundant etc.


presence of turbidity and its nature


presence of deposit and its character


Nature of surface growth and odour







 


Biochemical tests 


To identify bacteria, we must rely heavily on biochemical testing. The types of 


biochemical reactions each organism undergoes act as a "thumbprint" for its 


identification. 


1- Catalase test   


  Enzymes that decompose hydrogen peroxide into water and oxygen. 


Hydrogen peroxide forms as one of the oxidative end products of aerobic 


carbohydrate metabolism. If this is allowed to accumulate in the bacterial cells it 


becomes lethal to the bacteria 


Reagent: 
3% hydrogen peroxide stored in dark brown bottle 


under refrigeration, 


18 to 24 hrs. culture of the organism to be tested. 


   Examples: Positive: Staphylococcus aureus; Negative : Streptococcus spp. 


 


 


2. Oxidase test 


Determine the presence of bacterial cytochrome enzyme oxidase. 


Cytochromes in aerobic respiration transfer electrons (H) to 


oxygen to form water. 


The reagent used is a dye p-phenylenediamide dihydrochloride 


(PPDD) acts as an artificial electron accepter substituting the 


oxygen. 







 


in the presence of enzyme cytochrome oxidase dye is oxidized to 


indophenol blue which is a dark purple colored enad products. 


  


3-IMViC tests 


IMViC: it’s a group of tests used mainly to identify Enterobacteriaceae 


members which include: 


1.  Indole test 


2. Methyl red test   


3. Voges-Proskauer test 


4. Citrate test 


1.  Indole test  


Indole is a component of the amino acid tryptophan. Some bacteria have the 


ability to break down tryptophan for nutritional needs using the enzyme 


tryptophanase. When tryptophan is broken down, the presence of indole can 


be detected through the use of Kovacs' reagent. Kovac's reagent, which is 


yellow, reacts with indole and produces a red color on the surface of the test 


tube. 


Results: Indole-Positive reaction: red color ex. E.coli; Negative reaction: 


yellow color ex. Klebsiella 


 







 


 


MR-VP test 


MR test: 


 Principle to test the ability of the organism to produce acid end product from 


glucose fermentation, this is a qualitative test for acid production. 


VP test: 


To determine the ability of the organisms to produce neutral end product 


(acetoin) from glucose fermentation. 


procedure 


1. Inoculate the tested organism into 2 tubes of MR-VP broth 


2. Incubate the tubes at 37°C for 24 hours 


3. AFTER INCUBATION:  Run the MR test in the tube 1, and the VP 


test in tube 2.  


– For methyl red:  Add 6-8 drops of methyl red reagent.  


– For Voges-Proskauer:  Add 12 drops of Barritt's A (-naphthol), 


mix, 4 drops of Barritt's B (40% KOH), mix  


– Let sit, for at least 1hour 


Results 


MR results: Red: Positive MR (E. coli);    Yellow: Negative MR 


(Klebsiella) 


 



http://whitewolf.newcastle.edu.au/techinfo/med_bacto.html





 


 


Voges-Proskauer results 


Pink: Positive VP (Klebsiella), yellow: Negative VP (E. coli)   


 


 Citrate Utilization Test: 


 Simmons Citrate agar is a defined medium containing sodium citrate as the 


sole carbon source. The pH indicator, bromthymol blue, will turn from 


green at neutral pH (6.9) to blue when a pH higher than 7.6 is reached 


(alkaline). If the citrate is utilized, the resulting growth will produce alkaline 


products  changing the color of the medium from green to blue. (Blue color= 


positive reaction eg; Klebsiella) ;( green color=negative reaction eg; E.coli) 


                                   







PHAGE TYPING


• Classifies bacterial 
organisms according to 
susceptibility of the 
bacteria to lysis by the 
panel of bacteriophage.


• Intraspecies
differentiation of some 
bacteria.


• Phage typing has played 
useful in epidemiologic 
roles for S.aureus & 
S.enterica serotype 
Typhi.PHAGE TYPING
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Genotypic methods
• The initiation of new molecular technologies in genomics is shifting


traditional techniques for bacterial classification, identification, and
characterization in the 21st century toward methods based on the
elucidation of specific gene sequences or molecular components of a
cell.


• Genotypic methods of microbe identification include the use of :


Nucleic acid probes


PCR 


Nucleic acid sequence analysis


 16s rRNA analysis


RFLP


Plasmid fingerprinting.
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Blood stream infection
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Blood is a combination of plasma and cells that
circulate through the entire body. It is a
specialized bodily fluid that supplies essential
substances around the body, such as sugars,
oxygen, and hormones.

In healthy subjects, the blood is sterile
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Quantity of blood collection

> 10 ml for adults.

» 2-5 ml for children.

»1-2 mlinfants and neonates.

» 2 tubes should be used for each venepuncture:

» the first a vented tube for optimal recovery
of strictly aerobic microorganisms

> the second a non-vented tube for anaerobic
culture.
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Section 12

Diagnosis of bacterial brain abscess and Anaerobic infections:

Brain abscess is a serious and deadly clinical body. Pyogenic infection of brain
parenchyma begins with a localized area of inflammatory change referred to as
cerebritis.

This early stage of infection has characterized by increased blood vessel permeability
without angiogenesis. When unrecognized, this process will progress to an immature
capsular stage and then to brain abscess, a condition defined by an area of
parenchymal infection containing pus encapsulated by a vascularized membrane.
Anaerobic and microaerophilic cocci, gram-negative and gram-positive anaerobic
bacilli were the predominating bacterial isolates. Many brain abscesses have mixed
bacterial infections. The predominant organisms include: Staphylococcus aureus,
aerobic and anaerobic streptococci (especially Streptococcus intermedius),
Bacteroides, and Fusobacterium species, Enterobacteriaceae, Pseudomonas species,
and other anaerobes. Less common organisms include; Haemophillus influenzae,
Streptococcus pneumoniae and Neisseria meningitides. Also bacterial abscess caused
by Klebsiella pneumoniae, Escherichia coli, Salmonella spp., Proteus spp.,
Enterobacter spp., Bacteroides spp. and Propionibacterium spp.

Cerebrospinal (CSF) is a watery fluid, continuously produced and absorbed, which
flows in the ventricles (cavities) within the brain and around the surface of the brain
and spinal cord.
Functions of CSF:

® Hydrolic shock absorber

® Regulation of intracranial pressure

® Impacts the hunger sensation and eating behaviours
Bacterial infection of CSF cause meningitis, which ranks high among medical
emergencies, and early, rapid, and exact diagnosis, is more essential. Diagnosis of
meningitis depends on maintaining a high index of thought, obtaining adequate
specimens properly, and examining the specimens quickly.

52





image15.png
st urgent diagnostic issue is the differentiation of acute purulent bacterial
wenmo s from aseptic (sterile) and granulomatous meningitis. The immediate
ecsson usually based on the cell count, the glucose concentration in CSF and blood
,. peotein content of cerebrospinal fluid, the results of microscopic examination for
messerzanisms. In addition, the results of culture, serologic tests, nucleic acid
gmp Sication tests, and other laboratory procedures.
a Causes of Meningitis:
= Cosgzulase negative Staphylococei (especially Staph. epidermidis, Staph.
_ gureus.
. e Aerobic gram-negative bacilli, Propionibacterium acnes.
. Serogroup B streptococci (Strep. agalactiae) cause infection to neonates to age
3 months of age.
# “icherichia coli infect mainly neonates.
= Listeria monocytogenes also infect neonates; elderly; immunocompromised
children and adults.
» Haemophilus influenzae infect children 6 months to 5 years

Neisseria meningitidis infect all ages

Swreptococcus pneumonia infect all age groups; highest incidence in the young
age.

F

- =oon as infection of the central nervous system has suspected, blood samples has
oo for culture and cerebrospinal fluid (CSF) has obtained. To obtain
- werenrospinal fluid, perform lumbar puncture with strict aseptic technique (Figure
& (Cerebrospinal fluid is usually collected in three to four portions of 2—5 ml each,
m sterile tubes.

I Bacterial meningitis has suspected, CSF is the best clinical specimen to use for
 =ion. identification, and characterization of the etiological agents. Suspected
seents should include N. meningitidis, Strep. pneumoniae, and H. influenzae and

.I _sther pathogens in some cases.
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Figure (14): Collection of cerebrospinal fluid (CSF) by lumbar
puncture.

Microscopic Examination
Smears have made from the sediment of centrifuged cerebrospinal fluid. Using a
cytospin centrifuge to prepare the slides for staining has recommended because it
concentrates cellular material and bacterial cells more effectively than standard
centrifugation (Figure 15). Smears have stained with Gram stain. Study of stained
smears under the oil immersion objective may reveal intracellular gram-negative
diplococei (meningococei), extracellular laicet-shaped gram-positive diplococci
(pneumococci), or small gram-negative tods (Hemophilus influenzae or enteric gram-
negative rods).

feaaed.

Transport to
laboratory
=1 hour

|

CSF Specimen

Centrifuge at
1000 % g for
10 to 15 minutes

Supematant Sediment

|

Latex
agglutination

Gram stain

L‘_L—l

Primary
plating on
chocolate and

Inoculate
Trans-Isolate (T-I)
medium

|

Incubate ovemnight
35°C in CO;

Subculture to
chocolate agar and
blood agar

blood agar

Figure (15): Cerebrospinal fluid (CSF) isolation and identification.
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. e methods used must help the growth of microorganisms most commonly
“scoumsered in meningitis. Sheep blood and chocolate agar together grow almost all
Swcners that cause meningitis.

¥ ulew-Lp Examination of Cerebrospinal Fluid
The setumn of the cerebrospinal fluid glucose level and cell count toward normal is
o evidence of adequate diagnosis and therapy.

IR are gram-negative, coffee-bean shaped diplococci that may
- weracellularly or extracellularly in polymorphic nuclei (PMN) leukocytes.
PMINs or neutrophils are often more than 1000 WBCs/cu mm)

~ Neisseria meningitidis is a fastidious organism, aerobic diplococci, which grows best
. 35.37°C with ~5% CO; (or in a candle-jar). It can grow on both a blood agar plate
247 and a chocolate agar plate (CAP). Colonies of . meningitidis are grey and
B Smpiemented on a BAP and appear round, smooth, moist, shiny, and convex, with a
© gleardy defined edge. N. meningitidis appear as large, colorless-to-grey, opaque
I sallomies on a CAP (Figure 16, 17).
= . hemical tests have recommended confirming the identity of cultures that
" merphologically appear to be N. meningitidis such as oxidase test (+) and
sarbohydrate utilization (acid production from glucose, maltose). If the oxidase test
= positive, carbohydrate utilization testing should have performed. If the
_wsohvdrate utilization test indicates that the isolate may be N. meningitidis,
welogical tests to identify the serogroup should performed. Additional methods for
s fication and characterization of N. meningitidis using molecular tools like PCR

s=chmique.

Figure (16): N. meningitidis colonies on a BAP Figure (17): N. meningitidis colonies on a CAP
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~=vasion ability of these bacteria aid its penetration to blood stream raising the chance
o« septicemia fatal consequences of such infection. Persistence of infection with
Psewdomonas is contributed largely to their resistance to most known antibiotics a
maner shared with other pathogens.

Laboratory diagnosis of bacterial infection of burn wounds:

The major parameters for diagnosis of bacterial infection of burn wounds are culture
.= Blood agar, MacConkey's agar and optionally Chocolate agar. Any growth
someared after a proper incubation period should consider as a growth of pathogenic
soemis. Other diagnostic parameters (from the Lab. diagnosis point of view) are not
=v helpful in this aspect. Laboratory personnel be aware of sterile pus which
soemmon in burn samples if it happens, so the further incubation period may have
3 ;~;.:f:- i so. even a single colony is counted, regardless type of bacteria.

Section 7

Diagnosis of bacterial Respiratory Tract Infections
% espiratory system has divided into two major parts:

» Upper includes (nose and pharynx)
» Lower respiratory tract includes (larynx, trachea, bronchial tube and alveoli).

“ach part or organ of this system has own resident microflora. Many factors play a
2! role in challenging and limitation of number and type of microflora
colonizing. Also each parts of respiratory tract having physical factors such as hair,
mucus membrane lining the tract, cilia movement, sneezing, coughing besides oxygen
wemsion in lung, which act all collectively as unbreakable defense line.

‘= addition, innate immunity and circulating antibodies stabilize natural balance,
« =ich represents equilibrium state between host immunity and action of pathogens.

“ 2. eve and nose are all share common canal, so any infection of one of these parts
:_ cause infection to others. Nasal cavity for example consider as a reservoir for
zenus Staphylococcus along with other gram-positive bacteria. Nasal cavity is the

~athway for deeper parts of respiratory tract for example resident bacteria of nasal
gi\]t_\ may and will find its way to the system causing problems here location and to
nervous system such as meningitis. Ear infection, on other hand may be the way for
enteric bacteria to reach to un-limited area in respiratory or nervous systems.
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E. coli meningitis is one example among many of such cases. Tonsils are the major
front line of defense, yet, it is frequently had infected with so many species of
bacteria, Gram-negative as well as Gram-positive bacteria.

Infection of respiratory tract sometimes classified as adult or childhood infections in
this regard, Bordetella Pertussis the causative agents of whooping cough is the
example of childhood infections. Respiratory infections may classified as accidental
or seasonal infections. The latter has associated with possible changes in the
weather, from winter to summer and vice versa, bacterial infection may come second
to viral infection in this aspect. Accidental infection is the infection that man
acquired during daily life.

No limitation for the types of bacteria that may cause infection to respiratory
system regardless the way that bacteria inter the system. Most of normal flora of
upper respiratory tract play an important role in causing opportunistic disease.
Staphylococus, ~ Streptococcus, Haemophilus, ~Corynebacterium, —Neisseria,
Bacteroides, Fusobacterium, and Actinomyces, are typical examples for these
bacteria.

Nearly any type of gram-positive or negative bacteria Pneumonia, Mycoplasma
and Chlamydia spp., can cause respiratory infection. On other hand, may cause non-
specific pneumonia, while Tuberculosis caused by Mycobacterium tuberculosis
complex, both of these diseases involved lower respiratory tract.

Sore throat is a common infection of upper respiratory tract caused specially by
hemolytic Streptococci, besides other gram-positive cocci or gram-negative bacilli
(Haemophilus spp.).

The middle and inner ear are normally sterile, while outer ear and auditory canal
contain the normal flora of mouth and nose. When a person coughs, sneezes or
blow the nose these microorganisms may reach middle or inner ear and causing
infection. Tears in eyes decreases the number of microorganisms that may find its
way to eye because it’s content of lysozyme that destroys bacterial cells.

Laboratory Diagnosis

Because of a large number of microflora colonize the system, distinguish between
resident and transient that causing disease is an essential duty for Lab. technician
since a great decision is going to built according to his/her result. The parameter that
going to applied in diagnosis procedure is variable; each case could have different
parameter of diagnosis depending on the causative agents.
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Section 8

Bacterial Diagnosis of TB infection

Tuberculosis

= a2 disease caused by group of Mycobacterium spp., namely Mycobacterium
herculosis complex. M. tuberculosis is of human origin, M. bovis is of cattle origin,

——

M. avium is of bird origin.
The main problem of these bacteria is:

Their high resistance to environmental stress such as dryness.

_ Survive in dry sputum for months.

~ Members of genus mycobacterium are very resistant to chemical and antibiotic
treatment.

W N =

L1 these features are because of their highly contents of cell wall of lipids. Cell wall
"= content makes these bacteria difficult to stain with ordinary stains. Therefore,
smecial stain is required (Acid Fast Stain: AFS). AFS depends on penetration of
(arbol-fuchsin dye to cell wall with aid of heat, once it is in there, a complex of
w=in and lipid of cell wall is formed, this complex is not removed by normal
decolorizing agent (alcohol), it resists even the decolorizing with acid-alcohol from

»=ich it takes its name (Acid Fast Bacteria).

~ollectively the major pathways for transmission of disease, yet, air born rout is
‘= important rout of entry, fine particles containing one or two TB. Cells travels
“om patient for a distance of one meter to another person (air born) will enough to
wus= a disease in susceptible individual; normally these bacteria are overcoming by
bast defense. If bacteria succeeded to penetrate host defense, then alveoli will the
pattlefield (area) of the disease.

“:r bomn droplets, milk, or even prolonged contact with sick peoples consist
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“uoeral parameter could be enough for diagnosis of classical infections with the aid
5 looking for raising in number of leucocytes in general and neutrophils in
surcular, biochemical exams may be of little assistant in this regard. Mycoplasmal
wo cnlzmyvdial infection cannot be diagnose using bacterial parameter since there is
= suzble media to isolate them routinely, for that serological or immunological
sussmeters are prime diagnostic tool in this aspect, again CBC, and differential blood
sount could aid the diagnosis.

Bronachitis
1. Acute bronchitis

= 2= acute inflammation of the tracheobronchial tree generally self-limited and with
===zl (final) complete healing and return of function.

Causative agent: Mycobacterium pneumonia; Bordetella pertussis
Laboratory diagnosis:
Specimen: Sputum

Procedure: Gram staining, culture, biochemical and serological test for microbe
sdentification.

2 Chronic bronchitis

'+ has defined as chronic productive cough for at least three months in each of two
swmccessive years.

Causative factors: Cigarette smoking; Air pollution; Exposure to harmful stimuli
Bacteria that improve chronic bronchitis are:

Swreptococcus pneumonia; Haempphilus influenza; Mycoplasma pneumoniae
Branhamella catarrhalis.

Laboratory diagnosis:

Specimen: Sputum

Procedure: Gram staining, culture, biochemical and serological test for microbe
‘dentification.
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Pneumonia

It is infection of the lung parenchyma.

Causative agents: Strep. pneumonia, Staph. aureus, Hemophillus influenzae and
Mpycoplasma pneumonia.

Route of entry of microbes to the lung:

» Aspiration of oral and gastric secretion

» Haematogenous spread from distant foci

» Direct inoculation and local spread from surrounding tissue
» Inhalation

Aspiration has the major route of infection.

Complications:

. Pleural effusion

. Lung abscess

. Septicemia

Laboratory diagnosis:

Specimen: Lower respiratory secretion which indicated by greater than 25
Neutrophils and less than 10 squamous epithelial cells per high power field.

Procedure: Gram staining, culture, biochemical and serological test for microbe
identification.
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Section 3

Diagnosis of bacterial UTIs

Urinary tract consists of the kidney, ureters, bladder and urethra as shown in figure
(2). The function of it is produce and process urine, which is normal sterile. Urinary
tract infection has classified as; upper or lower tract infections based on the location
of infections. The upper urinary tract consists of the kidneys and the ureters, and the
lower urinary tract consists of the bladder and the urethra.

Q (= d
AP 5
| {' {l “_',/I t—— Kidney
< r‘
’ Ureter
| ' | Bladder
"l‘,";“t : i |
'\,j | Prostate |
e ~ Urethra

Figure (2): Male and female urinary tract system.

They are one of the most common types of infection and account for around 8.1
million visits to a physician every year. A proper classification has employed
currently: Hospital or community acquired infections, whatever the classification
is an infection could affect ureters (ureteritis), or renal parenchyma cells
(pyelonephritis), or urethra (urethritis), or the bladder (cystitis). Sometimes prostate
gland might involve (prostitis). There are three routes for bacteria to gain excess
to UT.: ascending, hematogenous and lymphatics.

Routes of infection
1. Ascending route (passage of bacteria from urethra to bladder and kidney).
2. Haematogenous route (source of infection is blood).

» Ascending route is the commonest route infection of the urinary tract.
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Females are susceptible to get infection than men because of shorter urethra that
allow pathogens to reach different site of urinary tract. The only part of UT has a
limited number of resident bacteria is urethra, these microflorae colonize the
epithelium in the distal portion.

Most UTIs go away after treatment. Chronic UTIs either don’t go away after
treatment or keep recurring. Recurrent UTIs are common among women.

People of any age and sex can develop a UTIs. However, some people are more at
risk than others. The following factors can increase the probability of developing a
UTIs:

« diabetes
« Kkidney stones
« some forms of contraception

« Spermicides cause skin irritation in some women. This increases the risk
of bacteria entering the bladder.

« heavy use of antibiotics, which can disrupt the natural flora of the bowel and
urinary tract

« suppressed immune system

« having a urinary catheter

. sexual contact, especially if one is diseased.
« pregnancy

« poor personal hygiene

« problems emptying the bladder completely

« blocked flow of urine (retention).

Bacterial species involved in community acquired UTT is by far E. coli, yet not all E.
coli are capable causing UTI, only those uropathogenic E. coli equipped by pili are
responsible for UTIs. Other microorganisms incriminated with UTIs are Profeus sp.,
Klebseilla sp., Enterobacter sp. and Acinetobacter sp.
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Routen work diagnosis for positive and
negative bacteria

Gram’s stain:- Microscopic examination of stained
smears shows gram —ve diplococci in PMN are seen.
Culture:- antibiotic-containing selective media (e.g.,
modified Thayer- Martin medium) have diagnosti
sensitivities.

Biochemical tests

Immunological and serological methods.
Nucleic acid amplification tests
polymerase chain reaction (PCR)
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The main cause infection to
the reproductive system are :

»Chlamydia Infection
» Neisseria gonorrhoeae /
» Syphilis
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Chlamydia nfection

Causes

- Chlamydia trachomatis is a bacteria, which is
found in the semen and vaginal fluids of men and
women who have the infection.

+ Chlamydia is easily passed from one person
another through sexual contact.
« Anyone who is sexually active can get itand pass
it on.
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Section 9

Iiagnosis of bacterial ear infections

Ear mfections:

"¢ =ddle and inner ear are normally sterile, while outer ear and auditory canal
~omien the normal flora of mouth, nose and skin. When a person coughs, sneezes or
“ o s nose these microorganisms may reach middle or inner ear and causing
mifectuon.

w= most common bacteria that cause ear infections are coagulase positive
Staphylococei, beta hemolytic Streptococci, alpha hemolytic Streptococci (Strep.
pmemmonia) (figure 11), Proteus spp., Pseudomonas aeruginosa and E. coli.

= = Klebsiella pneumonia (less common) and anaerobic bacteria are rare.

¥ ar infection, may be the way for enteric bacteria to reach to un limited area in
respiratory tract or nervous systems, E. coli meningitis is one example among

many of such cases.

Figure (11): Alpha hemolytic streptococci grown on a blood agar plate.
Alpha hemolysis presents with a dark green color.
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Outer Ear

P. aeruginosa is a Gram-negative rod-shaped bacterium with a flagellum at one pole.
P. aeruginosa is a facultative anaerobe, but prefers aerobic respiration. This makes it
well suited for life on the skin and the outer ear which is exposed to the oxygen-filled
atmosphere.

P.aeruginosa is able to utilize a wide variety of metabolites. P. aeruginosa is also an
opportunistic pathogen that causes multiple different diseases such as pneumonia,
UTIs, and other skin diseases including acute diffuse otitis externa (figure 12).

S. epidermidis is found in the outer ear due to the similarity in environments to human

skin, that may cause ear infection.

Figure (12): Acute diffuse otitis externa.
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~ Sweptococcus pneumoniae; Haemophilus influenzae & Moraxella catarrhalis
<= microbes are the most common cause for acute otitis media. Strep. pneumoniae,
* wuenzae and M. catarrhalis are all associated with the upper respiratory tract of
nmmans.

Fagure (13): Haemophilus influenzae Gram stain under light microscopy.

Beneficial Ear Microbiota:

"1 -= and more scientists are beginning to realize that the interplay between the
“wmen body and naturally occurring biological flora can be beneficial for both the
= 2nd the microbe. In order to restore proper gut health fecal transplants were
performed in order to replace the beneficial bacteria. This logic has been extended to
- weatment of ear infections. Alpha hemolytic streptococci are present in the
siddle ear naturally and evidence suggests that these bacteria effectively interfere
5 the activity of Strep. pneumonia, H. influenza, and M. catarrhalis and essentially
=i out the growth of these pathogens. In this way alpha hemolytic streptococci
amd other probiotics can be utilized to combat irritating ear infecitons by essentially

h'-ph:ing the naturally occurring bacterial flora in the middle ear in this case.
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Infection of middle ear and sinuses
1. Acute infection

a. Acute otitis media: Causative agent: Hemophillus influenzae,
Strep. pneumoniae, Morexella catarrhalis

Source: Endogenous; normal flora of the oropha
Lab. diagnosis:
Specimen: Ear discharge (pus)

Procedures: Gram staining, culture, biochemical testing, serological testing,
sensitivity testing

b. Acute sinusitis:

Acute infections of middle ear and sinuses are often due to secondary bacterial
invasion following a viral infection of respiratory tract.

Causative agent: Hemophillus influenza; Strep.pneumoniae; Strep. pyogenes
Source: Endogenous: normal flora of the nasopharynx

Clinical features: Discomfort over the frontal or maxillary sinuses, Pain and
tenderness of sinuses with purulent nasal discharge.

Lab. Diagnosis:
Specimen: Lavage/drainage of sinuses

Procedure: Gram staining, culture, biochemical testing for bacterial isolation,
serological testing and sensitivity testing

2. Chronic infection
a. Chronic suppurative otitis media

Long standing ear disease characterized by periods of exacerbation with profuse ear
discharge and pain; and remission with relatively dry ear.

Risk factors: History of acute or chronic otitis media; Parental history of otitis
media; Crowding.

Causative agent: Pseudomonas aeruginosa, Strep. pneumoniae
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~ Laberatory diagnosis:

Soecimen: Swabs of pus from the ear

_} “wwedure: Gram staining, culture, biochemical and serological test for microbe
adenification.

-w=ment: Little role of oral antibiotic agents in the treatment of chronic
, *am'e otitis media. Local and systemic antibiotics have given to treat the
~=vacerbated symptoms. Regular ear wicking is important for chronic suppurative

.‘7 - l-

% Chronic sinusitis
=l sinuses and head ache are prominent symptoms; often associated with mucoid
o surulent nasal discharge and nasal obstruction. Causal organisms are same as those

I Smplicated in acute sinusitis.
_ tory diagnosis:
Soecimen: Saline washings from the affected sinus

~ Procedure: Gram staining, culture, biochemical and serological test for microbe

f ademtification.
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Summary Table for bacterial diagnosis of Ear, Eye and Nose infections:

-
Llnfection Most important pathogens Laboratory diagnosis
Otitis externa Pseudomonas aeruginosa Culture and Microscopy for
(Bacteria involved in bacteria of swab material
this aspect will just Staphylococcus aureus
that of skin infections)
Streptococcus pyogenes
l" = - = 4= ;
Otitis media Streptococcus pneumonia Culture and Microscopy for
bacteria of middle ear
Haemophilus influenzae
Streptococcus pyogenes
Staphylococcus aureus
| Moraxella catarrhalis (children) |
Keratitis Staphylococcus spp. Culture and Microscopy for
bacteria swab or corneal
Streptococcus spp- S
scrapings
Neisseria gonorrheae Diagnostic procedures with
Pselontonas spp: corneal swab or scrapings
Bacillus spp.
Mycobacterium spp.
Moraxella lacunata
Actinomyces spp.
Nocardia spp.
Treponema pallidum Serology
Chlamydia trachomatis Diagnostic procedures with corneal
swab or scrapings see at “trachoma”
T : : G :
FTrachoma Chlamydia trachomatis, Microscopical detection of inclusions
. o ctival . -y
serovars A, B, Ba, C in conj.unctlva cells (Giemsa stain);
direct immunofluorescence;
cell culture;
PCR.
Serology: recombinant immunoassay
for antibodies to genus-specific
antigen
| (LPS).
Conjunctivitis | Neisseria spp. Microscopy and culture for
bacteria in conjunctival secretion
Streptococcus spp. .
L B | or in scrapings
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Section 5

Diagnosis of bacterial skin infections

Skin represents the largest and the most powerfull defensed line of human body if it
is intact, it gives cover to all organs of human body, so any break or damage to this
barrier will eventually give chance to pathogenic bacteria to gain excess to other
organs.

There are several factors contribute to the ability of skin to defend human body,
among those:

1- Acidity and salinity (from salt) of sweat gland secretions.
2- Fatty acids of oil glands.

These factors give the moist to the skin, on one hand, and collectively inhibit
pathogens from colonize the skin, or prevent the multiplication of pathogens on its
surface. In addition, intact skin contains receptors, which act as attachment sites for
microorganisms, which normally occupied (working) by normal, harmless bacteria,
which in away consider as the greatest components of skin defense system.

In the light of above characters of the skin, then the majority of colonizing bacteria
should either resist or tolerate these adverse conditions. Staph. epidermidis in
particular, and member of genus Staphylococcus in general will be the most
beneficial of these conditions due to the high tolerance to high concentration of NaCl.

Many other microorganisms including harmless yeasts and fungi besides other non-
pathogenic bacterial spices may share space and nutrition with members of Genus
Staphylococcus.

Under the above conditions, the faster bacteria in utilization of nutrients having high
multiplication and occupation of sits of attachment. E. coli has the shorter generation
time comparing to any epidermal bacteria, yet, it cannot survive the competition with
other normally resident bacteria for the reasons mentioned earlier in this unit.

Members of Enteric bacteria or Pseudomonas may exist on skin as transit bacteria
due to several conditions among them fecal or dust contamination or as nosocomial
bacteria. Delicate balance between these bacterial flora is what keeps skin as the
greatest defender of human body, any breach to this balance by any means, chemicals,
physical, or even biological will cause the take-over by pathogenic bacteria on the
cost of human health.
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Section 6

Diagnosis of bacterial wound and burn infections:

The skin is an essential component of the nonspecific immune system, protecting the
“ost from potential pathogens in the environment. Breaches in this protective barrier
thus represent a form of immuno-compromise that predisposes a patient to infection
(Figure 5 types of wounds).

Effective factors of wound infections are:
1) Virulence of microbes.
2) Number of microbial cells in wound.
3) Status of host's immune system.
4) Type of wound, especially whether tissues are crushed or contained
foreign matter, which are:
Incisions: Produced by knife or other sharp object.
Punctures: Result from penetration by small sharp object, such as needle or
nail.
Lacerations: Occur when tissue is torn.
Contusions: Produced by blow that crushes tissue.
Abrasions: Occur when the epidermis is scraped off.
Gunshot wounds: Caused by bullets or other projectiles.

;. ik 4

W N W

Ouite few pathogens are existing normally on the skin, yet under control of natural
~alance. when this balance is unbalanced, then these bacteria become active and
causing diseases, these are opportunistic bacteria.

Figure (5): Types of wounds.

Abscess has localized collection of pus surrounded by inflamed body tissue, so form
as result of body's immune defenses and indicate an infection.
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Epidemiology
Enterococci are part of the normal fecal flora. However, they can also colonize oral
mucous membranes and skin, especially in hospital settings. These organisms are
highly resistant to environmental and chemical agents.

Laboratory identification

Enterococci are distinguished from the non—group D streptococci by their ability to
survive in the presence of bile, and to hydrolyze the polysaccharide esculin,
producing black colonies on esculin-containing plates (see figure 35, 36). E. faecalis
can be distinguished from E. faecium by their fermentation patterns, which are

commonly evaluated in clinical laboratories.
‘- Lk u P
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CLOSTRIDIA
Clostridia are the anaerobic gram-positive rods of greatest clinical importance.
Clinically significant species of Clostridium include:
1. Clostridium perfringens, which causes histotoxic (tissue destructive)
infections (myonecrosis) and food poisoning. '
2. Clostridium difficile, which causes pseudomembranous colitis associated
with antibiotic use.
3. Clostridium tetani, which causes tetanus (“lockjaw”).
4. Clostridium botulinum, which causes botulism.
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Clostridium perfringens
~ coovingens is a large, nonmotile, gram-positive, encapsulated bacillus. It is
~ wmeversal in nature, with its vegetative form as part of the normal flora of the vagina
- wn cesrointestinal (GI) tract. Its spores are found in soil. [Note: Spores are rarely
o= = the body or following in vitro cultivation.] When introduced into tissue.
~woraim Gram stain. Individual gram-positive bacilli are present. Many are in
~ weos Some of the bacilli have spores, which are the unstained or clear ovoid shapes
" 2= shown in figure (37).
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Figure (37): Gram stain of Clostridium perfringens

 Bawever, C. perfringens can cause anaerobic cellulitis and myonecrosis (gas
 swnerene). Some strains of C. perfringens also cause a common form of food

" m‘ ] -

1 is of C. perfringens secretes a variety of exotoxins, enterotoxins, and
A wyuc enzymes that facilitate the disease process.

. Ena s: C. perfringens elaborates at least 12 exotoxins. The most important of
a “‘ 2nd the one that seems to be required for virulence in tissue, is o toxin. a Toxin
&« coihinase (phospholipase C) that degrades lecithin in mammalian cell
membranes, causing lysis of endothelial cells as well as erythrocytes, leukocytes, and
~ = =5 Perfringolysin O, or theta (0) toxin, is a cholesterol-dependent hemolysin
w20 important virulence factor. C. perfringens strains are grouped A through E
o the basis of their spectrum of exotoxins.
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Figure (7): Case of Clostridial myonecrosis (Gas gangrene).

Clostridial myonecrosis signs and symptoms:

- Severe pain, swelling in area, thin/bloody/brownish fluid that leaks from wound
22 bubbles). Overlying skin becomes stretched tight and mottled with black and
mear death, victim becomes delirious and goes into coma.

Clastridial myonecrosis pathogensis:

- Two main factors that lead to development of gas gangrene:

. presence of dirt and dead tissue in wound.

_ ‘omg delays before wound is treated.

(. perfringens grows easily in poorly oxygenated and dead tissues that provide it
w0 source of growth factor and amino acids to releases alpha-toxin, an enzyme that
Zesirovs lecithin in host cell membranes, leading to cell lysis. Toxin diffuses from
sz of infection, killing leukocytes and tissue cells. Through that enzymes produced,
wcuding collagenase and hyaluronidase, break down host tissues and release
“wirogen and carbon dioxide - results in increase in pressure and further spreads
mfection. ,

Toxin destroys red blood cells, tissue capillaries, and other structures throughout
sody. Infections  not  dangerous  until  they  invade  muscle.

Clostridial myonecrosis epidemiology:

- Widespread in soil, feces of animals and humans, vagina in healthy women.
- Can occur after self-induced abortions, miscarriages, and childbirth.

- Cancer, diabetes, arteriosclerosis - increased susceptibility to gas gangrene.
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