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Aim of the class: 
To study microbiological diagnosis of rickettsioses, chlamydial and mycoplasmas infection.

A student should know:

· Morphology - biological properties of the causative agents of rickettsioses, mycoplasmosis and chlamydiosis.

· Pathogenesis, microbiological diagnosis, the principles of therapy and prophylactics of rickettsioses, mycoplasmosis and chlamydiosis.

A student should have the skills:

· To choose and to take the material for the examination;

· To carry out a microscopic and estimate the serological examination results of rickettsioses and chlamydiosis.

A student should have the habits:

· To fill the blanks of the tested material assignments in for the microbiological examination;

· The light microscopy;

· Registration of serological reactions.

Materials for preparation


Oriententative chart to study the materials on the topic, the task for practical work, contents of protocol and few materials for preparation - see below.

Contents of study material in accordance with test questions of the oviententative chart


The answers on theoretical part of questions of oriententative chart 1-7 see materials of lessons “Rickettsia” and “Chlamidia. Mycoplasmas”. 

METHODS OF LABORATORY DIAGNOSIS OF 

RICKETTSIOSES, CHLAMYDIOSIS AND

 MYCOPLASMOSES

RICKETTSIAL INFECTIONS
Rickettsioses present a group of infectious diseases which are-induced by Rickettsia and affect both humans and animals.

The laboratory diagnosis of rickettsioses largely relies on the use of serological methods of investigation, including such reactions as A, CF, IHA, IF, and some others. Some peculiarities of conducting these reactions in individual rickettsioses are described in the corresponding sections. Rickettsia are isolated from the patients' blood and other material only for scientific purposes. Isolation is performed in special laboratories by infecting experimental animals, chicken embryos, or insects.

Epidemic Typhus Fever

The causal organism of epidemic typhus and Brill-Zinssers disease (Rickettsia prowazekii) induces in man an acute illness characterized by a sudden onset, high pyrexia, and roseolopetechial rash. For the laboratory diagnosis of these diseases one usually employs such tests as CF, IHA, A with R. prowazekii, indirect haemolysis, and IF.

Serological diagnosis. The CF reaction allows diagnosing both an active pathological process and a history of the illness (retrospective diagnosis). The reaction is performed according to the conventional technique employed for isolating antibodies in the blood serum of patients and individuals with a history of the disease. Blood samples are withdrawn from the patient on the 5th-7th day of the illness. The serum is diluted in ratios ranging from 1: 10 to 1: 320. Rickettsial suspension (a corpuscular antigen), well purified and vacuum-dried, is usually used as an antigen.

Complement fixation (phase I of the reaction) is carried out at + 4 °C for 18-20 hrs. or at 37 °C for 1 h. The reaction is considered positive if inhibition of haemolysis is recorded in a serum dilution of 1: 160 and in dilution 1: 10 in retrospective diagnosis.

The agglutination reaction with R. prowazekii is positive in patients with epidemic typhus fever in almost all cases. The reaction is diagnostically significant in serum dilutions of 1: 40-1: 80 but increasing titers of antibodies in paired sera are a more reliable diagnostic indicator.

The IHA reaction is set up according to the procedure described on p. 40. The reaction is considered positive if haemagglutination is observed in a 1: 250 serum dilution.

The reaction of indirect haemolysis is distinguished by high sensitivity and specificity. Moreover, it allows the detection of antibodies at early stages and can be used as a rapid method of diagnosis since one can read the presumptive results already 30 min after its performance.

A typhus antigen required for the reaction is adsorbed on sheep erythrocytes (to 4 ml of the antigen add 0. 15 ml of washed off sheep red blood cells). The mixture is incubated for 1 h and then centrifuged for 8-10 min at 2500 Xg. The residue of erythrocytes is suspended in 10 ml of isotonic sodium chloride solution. The serum tested is inactivated at 56 °C for 30 min and diluted with isotonic saline. To 0. 4 ml of each serum dilution add 0.1 ml of complement and 0.1 ml of the antigen. Incubate the mixture at 37 °C. Read the results of the reaction in 30 min and then in 1 h. The minimal diagnostic titer of the reaction is 1: 100-1: 200.

A drop modification of the reaction of indirect haemolysis. The patient's serum preliminarily diluted 1: 50 is introduced into an agglutination tube containing 4 drops of isotonic sodium chloride solution to obtain a 1: 100 dilution. From this test tube transfer 4 drops into the next test tube with 4 drops of saline solution (dilution 1: 200) and so on until a 1: 3200 dilution is achieved. Then, to each test tube add 1 drop of the typhus antigen and 1 drop of complement diluted 1: 10. Shake the tubes and incubate them for 1 h at 37 °C. A positive reaction is witnessed by erythrocyte haemolysis, there being no haemolysis in test tubes with the control of erythrocytes, antigen, and serum.

The IF reaction is conducted in the following manner: on fixed Rickettsia smears place sequential dilutions of the tested serum and incubate them in a moist chamber at 37 °C for 15-20 min. Then, wash the smears for 1 min with a light stream of water and place for 10 min into a cuvette with phosphate buffer solution, wash with distilled water, and dry in the air. After that, apply on the smears antiglobulin luminescent serum taken in the working dilution indicated on the ampoule label, incubate them for 20 min in a moist chamber, wash with water, dry, and study by luminescent microscopy.

Endemic Typhus Fever
The causal organism of endemic (murine) typhus fever (Rickettsia typhi) induces a disease whose clinical manifestations are similar to those of epidemic typhus fever (Plate VIII, 2).

Serological diagnosis. To differentiate between endemic and epi​demic typhus fever, one sets up at the same time agglutination reactionsith antigens from R. prowazekii and R. mooseri, as well as the CF and IHA tests. In case of endemic typhus fever the diagnostic titer of the serum with R. mooseri is 3-4 times as high as that of the serum with R. prowazekii.
Biological examination. Male guinea pigs are infected intraperitoneally with patients' blood. The appearance of a scrotal reac​tion, fever, and also detection of Rickettsia in scrapings from the testicular membranes verifies the diagnosis of endemic typhus fever.

Q Fever
The causative agent of Q fever (Coxiella burnetii) induces an acute infectious disease characterized by a polymorphic clinical picture, sometimes by a subacute and chronic course. In the laboratory diagnosis of this type of rickettsiosis one utilizes serological reactions (A, CF, IHA), allergy, and biological tests.

Serological diagnosis. The agglutination reaction is made at the second week of the disease (on the 10th-12th day). The patient's blood serum, because of its low levels of agglutinins, is diluted from 1: 4 to 1: 64 and decanted into the test tubes in 0. 25-ml portions. Then, 0.25 ml of the antigen is added to each test tube. The results of the reaction are read after 18-20-hour incubation of the test tubes. The presence of the reaction in dilutions 1: 4 and over is considered positive. The agglutination reaction should be repeated to establish a growth in the antibody titer (the principle of paired sera).

The CF test may be positive at the end of the first week of the disease. Complement-fixating antibodies reach their highest concentra​tion in the serum during the third week of the disease. The procedure of the reaction is the same as in typhus fever. The IHA test is more sensitive than complement fixation.

The allergy cutaneous test is carried out according to the standard procedure (see p. 61). Corpuscular antigen from Rickettsia burnetii is used as an allergen. The results of the test are read 24-48 hrs. after the administration of 0.1 ml of the allergen and assessed by the size of the infiltrate and hyperaemia which is occasionally attended by oedema. The reaction is specific but can be used only for retrospective diagnosis. In individuals with a history of Q fever the test remains positive for 9-10 years.

Biological examination. Inoculation of guinea pigs makes it possible to isolate the causal organism of Q fever. Take 3-5 ml of blood from patients in the febrile period and administer to a guinea pig by either intraperitoneal or intratesticular route (0.3- 0.5 ml of the infective blood deep into the testicles). With material from the infected guinea pig inoculate chicken embryos by the Cox procedure. In repeated passages Rickettsia transform from filtrable to visible forms and are detected by the Romanowsky-Giemsa and Zdrodovsky techniques. 

Tsutsugamushi Disease (Scrub Typhus)
Scrub typhus is an acute anthropozoonotic rickettsiosis characterized by multiple vasculitis, fever, and involvement of the nervous system and circulatory organs.

The causal organism of this infection is Rickettsia tsutsugamushi.
For the diagnostic purpose, one uses blood and serum obtained from febrile patients.

Serological diagnosis is carried out beginning from the second week of the disease and involves the agglutination and complement-fixation tests. Proteus OX-K is utilized as an antigen in the agglutination test.

R. tsutsugamushi may be found by infecting with the material examined the subculture of L cells and primary trypsin-treated fibroblasts of the chicken embryo.

Biological examination consists of the intraperitoneal inoculation of white mice with the patient's blood. The animal dies 6-14 days after the inoculation. Prepare impression-smears of the internal organs of the animal and stain them by the Romanowsky-Giemsa method. As a result, the cytoplasm of Rickettsia stains blue, while the nuclei are red. Following Zdrodovsky's staining, Rickettsia is ruby-red.

Rickettsia may also be revealed with the help of the IF test.
Rickettsioses of the Spotted Fever Group
This group of rickettsioses includes the following diseases: Marse​illes (Boutonneuse) fever caused by Rickettsia conorii East-African tick-borne fever caused by Rickettsia pijperii Rickettsialpox induced by Rickettsia can; Rocky Mountain spotted fever induced by Rickettsia rickettsii and Australian (Queensland) tick-borne fever caused by Rickettsia australis.
The laboratory diagnosis of these rickettsioses is based on the isolation of the causative agent from patients' blood with the aid of a biological test, its cultivation in the yolk sac of the chicken embryo, and also on the determination of specific antibodies in the patient's blood.

Biological examination. Withdraw 3-5 ml of blood from the patient's vein and inject it intraperitoneally to male guinea pigs. Take some vectors (ticks), treat them with alcohol, wash, grind in a mortar, and prepare a suspension in isotonic sodium chloride solution, which is administered intraperitoneally to male guinea pigs. In 6-14 days after the inoculation the animals develop periorchitis. The causal organisms of Rocky Mountain spotted fever induce a scrotal phenomenon characterized by scrotal necrosis.

Intraperitoneal administration to white mice of blood from a patient with rickettsialpox (vesicular rickettsiosis) induces (in 8-10 days) rickettsial peritonitis with a dramatic spleen enlargement.

The causal organisms of many rickettsioses can be relatively easily isolated by inoculating chicken embryos according to Cox's technique.

Serological diagnosis. Sufficient amounts of antibodies in patients' blood sera are accumulated on the second week of the disease. The CF and IHA reactions are typically employed for their detection. Determination of an increase in the antibody titers makes the diagnosis unquestionable.

Specific antigens from Rickettsia inducing a given disease are used for serological reactions.

CHLAMYDIAL INFECTIONS
In human beings Chlamydia cause ornithosis, trachoma, lymphogranuloma venereum, neonatal inclusion blennorrhoea, adult inclusion conjunctivitis, urogenital infections, atypical pneumonia, and other illnesses which may run in the form of acute or chronic infection, or an asymptomatic carrier state.

The following types of examination are employed for the labora​tory diagnosis of chlamydial infections.

Bacteriological examination involves the isolation of the caus​ative agent by infecting experimental animals (see p. 68); chicken embryos (see p. 182) or cell cultures (see p. 166). The causal organism is identified by the presence of elementary particle accumulation inimpression smears from the internal organs of animals, allantoic fluid, cells of tissue cultures stained with the Romanowsky-Giemsa dye or acridine orange.

Serological methods of investigation include such tests as CF, HAI, and IF, which are carried out according to the ordinary scheme with chlamydial antigens.

The allergy intracutaneous test provides the earliest and most accessible method of diagnosis.

Since the laboratory diagnosis of all chlamydial infections is analogous, we will consider in detail the diagnosis of only trachoma and ornithosis.

Trachoma
Trachoma is a contagious keratoconjunctivitis characterized by a chronic course. The causal organism of this disease is Chlamydia trachomatis.
To obtain biological material for the laboratory diagnosis, first anaesthetize the eye, then remove pus and mucus from the conjunctiva with the help of a cotton swab, and scrape off the conjunctival epithelium with a blunt scalpel.

Bacterioscopic and bacteriological examination. Place a scraping onto glass slides, fix the preparations, and stain for 3-4 hrs., using the Romanowsky-Giemsa technique or acridine orange. In positive cases one finds coccal inclusions in epithelial cells (Plate VIII, 4), which measure up to 10 ( m (Prowazek-Halberstaedter bodies). To detect antigens by the IF reaction, preparations of scrapings are fixed in cold acetone for 10-15 min and treated with fluorescent antibodies. Upon luminescent microscopy C. trachomatis appear as fluorescent inclusions in the cytoplasm of conjunctival cells. Cytoplasmic inclusions are also formed in cells of cultures of the human thyroid tissue infected with material obtained from patients.

It is recommended that the causative agent of trachoma be grown in the yolk sac of the chicken embryo. The material is treated with antibiotics for several hours at + 4 °C and introduced in 0.3-ml portions into the yolk sac of chicken embryos. Microscopic examination of impression smears prepared from the yolk sac of dead embryos reveals large numbers of Chlamydia.

To detect antibodies in trachoma patients' sera, an indirect IF reaction may be used.

Ornithosis
Ornithosis, which is a communicable disease caused by Chlamydia psittaci, is characterized by general intoxication and lung involvement.

To isolate the causal organism, take 5-10 ml of blood from the patient within the first two weeks of the illness. To perform serological tests, blood samples should be obtained within the first days and then 30-45 days after the onset of the disease. Washings from the nasal portion of the throat are made in the same manner which is utilized in examination for influenza (see p. 190). Sputum and vomitus are collected in sterile vessels. Post-mortem samples include damaged sites of the lung, liver, and spleen. The material to be examined is brought to the laboratory in the frozen form, checked for the absence of other bacteria, and used to prepare suspensions.

Biological examination. To isolate the causative agents of ornithosis, use white mice and chicken embryos. Inject 0.5 ml of a suspension of the tested material into the brain of mice. Make three sequential passages. In positive cases prepare histological sections and impression smears from the brain and stain them by the Romanowsky-Giemsa dye or acridine orange. C. psittaci are usually seen as accumulations of elementary particles (Plate VIII, 2) in the cell cytoplasm.

Upon the intranasal inoculation of white mice the causative agent of ornithosis induces the disease and death of the animals from pneumonia in 3-4 days. Examination of impression smears of the lung tissue reveals cytoplasmic inclusions and elementary particles in the epithelial cells of alveoli and bronchioles, and also in phagocytes. Rabbits, young guinea pigs, rats, and Syrian hamsters are also sensitive to C. psittaci.
Bacteriological examination. Inoculate chicken embryos via the yolk sac, allantoic cavity, and chorio-allantoic membrane, and then incubate them at 35-36 °C for 3-4 days. After 3-5 passages, the yolk culture of the causative agent of ornithosis achieves a high degree of toxicity. Examination of impression smears of the allantoic membrane and allantoic fluid discloses accumulations of the causative agent in the form of elementary bodies. On the surface of the chorio-allantoic membrane one can see patches similar to smallpox ones. Elementary bodies are also detected in the impression smears of yolk sacs stained with Romanowsky-Giemsa stain or with acridine orange.

Using the examined material, inoculate continuous cultures of cells, for example, L, Hela, Hep-2, etc.

The efficacy of cell culture inoculation increases when forced adsorption is utilized. For this purpose, after streaking of the tested material onto a monolayer of cells the cultures are centrifuged at 1000-1500 X g for 20-30 min. Furthermore, it is recommended that one should use cell cultures which have been either irradiated or treated with cytostatics. After 24-48-hour incubation, monolayers of cells on glass slides are stained with the Romanowsky-Giemsa stain or acridine orange. Microscopic examination of the resultant preparations reveals cytoplasmic inclusions of the causal organism in the form of roundish formations.

Serological diagnosis. The CF reaction is made with patients' paired sera, according to the ordinary technique and using the standard ornithosis antigen (ornithin) which is commercially available. A two-fold or greater increase in the antibody titer in the second serum is diagnostically important.

The indirect IF test is also employed for recovering antibodies in the patient's serum.

The intracutaneous allergy test with ornithin is assessed in 24 and 48 hrs. The test is positive in the acute period of the disease (from the 3rd day to approximately the 3rd-4th week of the disease).

Mycoplasmoses

Tasted material for examination of M.pneumoniae - sputum, throat washing, pharyngeal swab; for examination of genital mycoplasmas (M.genitalium, M.hominis. Ur.urealiticum) we use swabs from the urethra or vagina and urine, serum of blood of patient is used too.


The main method of examination is the bacteriological method.


For culture, mycoplasmal broth is supplemented with penicillin and 0.1% glucose, arhinine or urea, and with phenol re as a pH indicator. The fluid medium is incubated at 37 oC. M.pneumoniae and M.genitalium metabolizes glucose. M.hominis convert arginine to ammonia, the ureaplasmal urease also breaks down urea to ammonia. In each case, the pH of the medium increases and there is a colour change from yellow to red.


For cultivation of mycoplasmas can be used ordinary blood agar too.


The mycoplasma infections stimulate antibody responses which may be used for diagnostic. A specific (often complement fixation) or non-specific (cold agglutinin) serological test is usually used. The diagnostic titer for these tests 1:64 and more.


Also for detection of antigens of mycoplasmas apply enzyme immuno-assays (ELISA) and methods of DNA probes.

MICROBIOLOGICAL DIAGNOSIS OF RICKETTSIOSES,  CHLAMYDIAL INFECTIONS AND INFECTIONS,

CAUSED BY MYCOPLASMAS

	Оrientative chart for the study of material on the topic
	Task for practical work
	Contents of protocol

	1. The general characteristics of rickrettsiae. Classification, morphologo-biological properties, methods of cultivation.

2. Rickrettiosis. Classification. The pathogens of the main rickrettisioses.  The source of infection, the paths of transmission.

3. The pathogen of the epidemic typhus fever. The pathogen of Q-fever. The pathogenesis of the diseases, the prophylaxis,the methods of laboratory diagnosis.

4. The general characteristics of mycroplasmas. Species of human pathogenic mycoplasmas (Mycoplasma pneumoniae, Ureaplasma urealyticum), conditionally pathogenic (M.hominis, M.fermentans, M.arthritidis). Pathogenesis of the diseases. The laboratory diagnosis of mycoplasmosis. 

5. The general characteristics of chlamidia. Human pathogenic species (Chlamidia psittaci, C.trachomatis). Pathogenesis of chlamydial infections. Laboratory diagnosis of ornithosis, lymphogranulomatosis, trachoma and other chlamydiosis.
	1. To study the demonstrated preparation of Rickettsia prowazekii.

2. To study the demonstrated preparation of chlamydial inclusions, sketching.

3. To calculate and estimate agglutination test for serodiagnosis of typhus fewr.

4. To familiarize with the set for ELISA diagnosis of mycoplasmosis and chlamydiosis.

5. To familiarize with the set for demonstration the method of cultivation rickettsiae in lice’ organism.
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 Figure

 Conclusion




CONCLUSION:  in the serum of the patient antibodies to rickettsiae prowazekii are discovered in the titer ....................

                             which testify, dose not testify about typhus fewer disease (strike out the unnecessary).

    Causative agent of Thypus fever

Rickettsia prowazekii in cells

Stained by Romanowsky-Giemsa  


    The chlamydial inclusions

     in cells of the urethra discharge

 Stained by gentian violet
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