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PROCEDURE OF PRACTICAL CLASS 1. STAPHYLOCOCCI AND
STREPTOCOCCI
Main goal 1. Determine the stages of microbiological diagnosis of
diseases caused by staphylococci
Taskl. Study the rules of material sampling and procedure of its preparation for
microbiological study:
1. Sampling of pathologic material with the swab from pharynx and wounds.
2. Sampling of cerebrospinal fluid by the puncture and obtaining blood from the
ulnar vain.
3. Sampling of other pathological material from patient (vomltcgastrlc lavage,
feces) and food leftovers for microbiological exammatlon\Q\

Task 2. Study the procedure of bacterial smear preparation (f_rqrj} pathologlcal material and

its examination. N
\ &
1) Make notes about the morphology and tinctorial\;{é}\)“erties of staphylococci.
O
AN
ad

w
2) Draw the preparation of staphylococct%‘nder the microscope.

Task 3. Study the nutrient media for the isolation of staphylococci from pathological
material and cultural properties of staphylococci colonies.
1) Make notes about main components for preparation of elective-differential

media and purpose of using these media.




2) Fill in the Table 1 with the mane characteristics of the colonies.
Table 1. Morphological characteristics of isolated colonies and cells of

microorganisms.

Biologic
N al Morphological characteristics of the colonies Cell
" | material shape

Size | Shape | Color | Margin | Surface | Consistency

Task 4. Study the main biochemical tests for identificatioo cof pathogenic

staphylococci from colonies on elective-differential media or obr&ﬁed from the pure
ANS
culture. o\
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X/
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1) Make notes about principle of the test for determlr};'s\juon the catalase activity of

staphylococci and the expected results. . .\’{f‘f’
4
/\

2) Make notes about principle of the testsfor determlnatlon the coagulase activity

of staphylococci and the expected %Sults
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3) Make notes about princ\“}a‘le of the test for determination DNAse activity of
staphylococci and 'r\he?expected results.

»\\
\\

4) Make note;g‘bout principle of the test for determination the ability to ferment

glucose and mannitol under anaerobic conditions.

5) Make notes about additional signs of pathogenicity of staphylococci.

Task 5. Study the main steps of staphylococci isolation from blood and their following
examination.

Task 6. Study the main steps of identification of the staphylococcal enterotoxins.



Task 7. Study the main steps of identification of S. aureus carriers.

Task 8. Study the purpose and principles of the phagovar determination of
Staphylococcus aureus.

Task 9. Study the main serological tests used for the diagnosis of staphylococcal

infections. Make notes about the principles of these tests.

Task 10. Study the strategies for treatment of infections caused by pathogenic

staphylococci. Make notes about effective antibiotics which are used for treatment.

RS
Main goal 2. Determine the stages of microbiolggical diagnosis of
0\
diseases caused by strepi;?\cc’)cci

Taskl. Study the rules of material sampling ancj,.\p",rf&cedure of its preparation for

microbiological study: o
1) Sampling of pathologic material Witﬁ~§ﬁg swab from pharynx and nous. Note
\
the pathogenic material: Ve

2) Sampling of cerebrospinal\gi;r}:jvby the puncture and obtaining blood from
the ulnar vain Q\
3) Sampling of other'?exéthological material from patient (from skin vesicles,
tonsils) usingg\iffe)rent techniques.
Task 2. Stuq%ﬁq'\e}procedure of bacterial smear preparation from pathological material
and its examination.

1) Make notes about the morphology and tinctorial properties of streptococci.

2) Draw the preparation of streptococci under the microscope (Streptococcus

pyogenes)



Task 3. Study the nutrient media for the isolation of streptococci from pathological

material and cultural properties of streptococci colonies.

1) Make notes about main components for preparation of elective-differential

media and purpose of using these media. Write the 3 types of hemolysis caused

by different strains of Streptococcus pyogenes. Note the morphological

differences between streptococci in smears from different media.

2) Fill in the Table 2 with the mane characteristics of the colonie§.

O

Table 2. Morphological characteristics of isolated q@fh‘ies and cells of

Y
N
Vo \s.
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AN
microorganisms. _ o
(P
Biologic i
‘.:\:{; .
al Morphological characteris{l’@s of the colonies Cell
Ng i‘\s
material | RN _ shape
Size | Shape | Color | Margin | Surface | Consistency
”\‘i"“'/
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Task 4. Study the main biochem,icﬁ:i\tests for identification of pathogenic streptococci

from colonies on elective-diff

%

4 \t - - -
erential media or obtained from the pure culture.

o\
1) Make notes about gﬁnciple of the test for determination the catalase activity of

. \

streptococci agcﬁhe expected results.

, wf’}\

2) Make notes about principle of the test for determination the sensitivity of

streptococci to bacitracin and sulfonamides and the expected results.

3) Make notes about principle of the CAMP test and the expected results.




4) Make notes about principle of the test for hydrolysis of sodium hippurate.

5) Make notes about bile-esculin test for identification of pathogenic streptococci.

6) Make notes about determination of the pyrolidonylarylamidase enzyme (PYR
test)
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7) Make notes about growth of pathogenic streptococci ih broth containing
A\ 4
6.5% sodium chloride. O

8) Fill in the table 3 with the main biglogical properties of pathogenic streptococci

Table 3. The main biolog{&‘éi\ ioroperties of pathogenic streptococci
a

~O Group C and G

Properties ‘ “S/pyogenes S. agalactiae streptococci S.bovis

N\ e
Type of hemolysis on 1333
blood agar o

Hydrolysis of sodium"
hippurate~ &~

CAMP-test”

PYR-test

Bile-esculin test

Growth in broth
supplemented with 6.5%
sodium chloride

Sensitivity to bacitracin

Sensitivity to
sulfamethoxazole and
trimethoprim




Task 5. Study the principles of determination of the group and serovar of streptococci.

Make notes about the reactions are used for this purpose.

Task 6. Study the main serological tests used for the diagnosis of streptococcal

infections. Make notes about the principles of these tests.

Student’s Full name and Signature:
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PROCEDURE OF PRACTICAL CLA,QS\:; MENINGOCOCCI AND
GONQGOCCI
Main goal 1. Determine the sf%”ges of microbiological diagnosis of
dlseaseizfailsed by meningococci

Taskl. Study the rules of @férial sampling and procedure of its preparation for
microbiological study:

1. Sampling of p@:{’kﬂoglcal material (mucus) with the swab from nasopharynx

2. Sampllnggfcerebrosplnal fluid by the puncture and obtaining blood from

the ulnar vain

Task 2. Study the procedure of bacterial smear preparation from pathological material,
staining, and its examination.

1) Make notes about the morphology and tinctorial properties of meningococci.

2) Draw the preparation of meningococci under the microscope (Neisseria
meningitidis) stained by different techniques.



Gram staining Methylene blue staining

Task 3. Study the nutrient media for the isolation of meningococci from pathological

material and cultural properties of meningococcal colonies.

1) Make notes about main components for preparation of selective media and

fastidious growth requirements of meningococci. \O
A\®
N
e
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2) Fill in the Table 1 with the main charggs@ﬁétics of the colonies.

Table 1. Morphological chariqﬁziri"stics of isolated colonies and cells of

eﬁéningococci.
L\ *

ad

Biologic Rl
) . . :
N al Mor‘p}ixologmal characteristics of the colonies Cell
o ®
material | \é”\\ _ _ shape
Size(DShape | Color | Margin | Surface | Consistency
~O
L
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Task 4. Study the main biochemical tests for identification of pathogenic
meningococci from colonies on selective media or obtained from the pure culture.

1) Make notes about principle of the test for determination the catalase activity of
meningococci and the expected results.




2) Make notes about principle of the test for determination the oxydase activity of

meningococci and the expected results.

3) Make notes about principle of the test for determination the ability to oxidize

glucose and maltose.

4) Make notes about additional differential characteristics of meningococci.

\\‘
Task 5. Study serological test used for the determmatlonxgme serogroup of

meningococci. Make notes about the principle of the test. »»\
‘f’)
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Task 6. Study serological tests used for the determ“fﬁ\ation of specific antibodies in the

serum of patient with meningitis. Make not@s-afbout serum level of immunoglobulins
\x
in different stages of infection. ?‘
L\ *
\'\35
~ :u‘x
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Task 7. Study antibiotic Qasseptlblllty of meningococci. Make notes about resistance

of Meningococcus to aQﬁBIOtICS and method used to determine it.
A &\l

e

Main goal 2. Determine the stages of microbiological diagnosis of
diseases caused by gonococci
Taskl. Study the rules of material sampling from male and female patients, procedure of
preparation of the pathological material for microbiological study:
1) Sampling of pathological material from oropharynx in patients with

oropharyngeal gonorrhea.

10



2) Sampling of the pathological material from the urethra, its passage, the prostate
gland, rectum in male patients using different techniques.

3) Sampling of the pathological material from the urethra, paraurethral ducts,
cervix, vagina, rectum in female patients using different techniques.

4) Name the diseases during which blood and synovial fluid are taken from patients

with complicated gonococcal infections.

Task 2. Study the procedure of bacterial smear preparation from pathological material,
different types of staining techniques, and its examination.

1) Make notes about the morphology and tinctorial properties of gon\o&gcci.

R\
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—
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o\
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o
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2) Draw the preparation of gonococci (Neisseria gpQer‘hoeae) under the microscope

stained by different techniques. ,\{.‘:”

w &/
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Task 3. Study ;QQ\QﬁUtrient media for the isolation of gonococci from pathological

material and cultural properties of gonococcal colonies.
1) Make notes about the main selective media used for identification of the

gonococcus and their fastidious growth requirements.

2) Fill in the Table 2 with the mane characteristics of the colonies.

11



Table 2. Morphological characteristics of isolated colonies and cells of

gonococci.
Biologic
al Morphological characteristics of the colonies Cell
N material shape

Size | Shape | Color | Margin | Surface | Consistency

Task 4. Study the main biochemical tests for identification of gonococci from colonies

on selective media or obtained from the pure culture. \{‘;\%
Y\
1) Make notes about principle of the test for determination(he catalase activity
ON
of gonococci and the expected results. &
N
‘.:\ {l
A\

2) Make notes about principle of thg;gé‘f?or determination the oxidase activity

of gonococci and the expected\rfé’éﬁlts.

N |
W\ 3
X

3) Make notes about pri@\pie of the test for determination the ability to oxidize

kW
glucose, maltose.and sucrose.

~ \§‘ /
O

Task 5. Study serological tests used for the determination of specific antibodies in

the serum of patient with gonorrhea. Make notes about the principle of the tests.

12



Task 6. Fill in the table 3 with the main biological properties of pathogenic Neisseria
species.
Table 3. Differential biochemical characteristics of Neisseria species

Species Growth Growth Carbohydrate Reduc
on dependence fermentation tion
on CO; 213 9
S i i | S
< % in the first > | B X @ @ § D 0 N .
a | . a | OO0 8|8 8 % 2/0|0
s | § generations S| 2|g 5822
o} o= g Ll -
9))] wn
N. meningitidis N\\O
A
N. gonorrhoeae *,\,0
o\
N. subflava 2
S
?\.\\\.,
AN
. o
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PROCEDURE OF PRACTICAL CLASS 3. ESCHERICHIA
Main goal 1. Determine the stages of microbiological diagnosis of
diseases caused by Escherichia
Taskl. Study the rules of material sampling and procedure of its preparation for
microbiological study:
1. Sampling of pathological material (feces, vomit, gastro-intestinal lavage)

in case of food poisoning (enteritis);

13



2. Sampling of cerebrospinal fluid, blood, pus, cerebrospinal fluid,
discharge from the mucous membranes, urine, sputum in different cases
of escherichiosis.

3. Note about other materials which can be taken for microbiological

examination in case of food poisoning

Task 2. Study the nutrient media for the isolation of E. coli from pathological material

and cultural properties of their colonies.

\ \X
1) Make notes about main components of selective and dlfferent(a]*dlagnostlc media
ANS
for the diagnosis of E. coli infections. oD
O\
J
‘.x'”{\f
O
AN

2) Fill in the Table 1 with the main characJ;enStlcs of the colonies on different media

Table 1. Morphological charact%’hstlcs of isolated colonies and cells of E. coli

»‘s

Biological a\
_ _ \IY{brphologlcal characteristics of the colonies Cell
Medium | material .
ol _ _ shape
 Size | Shape | Color | Margin | Surface | Consistency
&
Endo agar ‘g\\Q
o
EMB/
Levine
MacConkey
agar

Task 3. Study the procedure of bacterial smear preparation from E. coli colonies, staining,
and its examination.

1) Make notes about the morphology and tinctorial properties of E. coli.

14




2) Draw the preparation of E. coli stained by Gram.

Task 4. Study the procedure of the pure culture isolation. Make notes about the media

used to isolate E. coli pure culture and to examine its biochemical properties.

Task 5. Study the main biochemical tests for identification of p\a@ogenic E. coli
from colonies on selective media or obtained from the pure cuItU[qx“f%}iake notes about

AN )
the ability to ferment glucose, lactose, sucrose, to form indole;;gas and acids.
’./“”
%

Task 6. Study serological test used for the Qgpér?iwination the pathogenic serogroup of
E. coli. <;>»\”
1) Make notes about the princip{ezic}f'the serotyping and the typing sera which are

used to examine antigergf\zt“y‘f)es of E. coli isolates.

&
t' v\\ - - - -
2) Make notes.about serogroups which are often detected in bacteremia and urinary
tract infections.

Task 7. Study serological tests used for the determination of heat-labile enterotoxin

production by the pathogenic E. coli. Make notes about the principle of the test.

15



Task 8. Fill in the table 2 with the main biological properties of pathogenic E. coli

Table 2. Differential biochemical characteristics of E. coli

Species Carbohydrate fermentation PP

Glucose | Maltose | Saccharose | Mannitol | Lactose | H,S | Indole

E. coli

O
A\®
Task 9. Study the groups of the pathogenic E. coli that cause gaétf\penteritis in humans.

Match the group with its characteristic properties. N

-~ &

1) | Enterotoxigenic Escherichia  coli | é‘;&ggation of the bacteria in
(ETEC) {,g‘:{}a‘ “stacked-brick” manner

2) | Enteropathogenic  Escherichia  coli ,\{:s\ " [ cause dysentery-like diseases,
(EPEC) 5/:2.5’ ipaH gene presence

3) | Enteroinvasive Escherichia coli (@[ﬁ’é)/ cause bloody diarrhea, shiga

& toxin-producing

4) | Enterohemorrhagic Es\c:ﬁéif"r?:ﬁia coli cause cholera-like diseases,

(EHEC) ~O the heat-labile toxin (LT)
. \\\ gene presence

5) Enteroadhe§i\\£e“ Escherichia coli cause classic E. coli enteritis,

(EAEC2<~}\\ eae gene presence
5"

Student’s Full name and Signature:

Instructor’s Full name and Signature:
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PROCEDURE OF PRACTICAL CLASS 4. SALMONELLA
Main goal 1. Determine the stages of microbiological diagnosis of
diseases caused by Salmonella
Taskl. Study the rules of material sampling and procedure of its preparation for
microbiological study:

1) Sampling of pathological material (feces, vomiting, washing waters, blood
and urine) from patients with typhoid fever and paratyphoid fever;
Note the about other materials which can be taken for microbiological

examination in case of typhoid fever.

p

3) Sampling of cerebrospinal fluid, blood, bone marrow, blkgi‘urme in different
/\\3
C ‘v

4) Note about other materials which can be taken for,qucroblologlcal examination
R &

in case of food poisoning and bacterial carrlagg‘\
»’f\

cases of salmonellosis.

Task 2. Study the nutrient media for the |sola%|0h of Salmonella from pathological material
and cultural properties of their colonles ?‘
1) Make notes about main comp&nents of selective and differential diagnostic

media for the dlagn03|s Qﬁ‘&almonella infections.

2) Study the procedure of blood culture, bone marrow culture, and bile culture
cultivation. Make notes about the selective medium which can be used for this purpose.

3) Fill in the Table 1 with the main characteristics of the colonies on different

media.

17



Table 1. Morphological characteristics of isolated colonies and cells of

Salmonella
_ Morphological characteristics of the colonies Cell
Medium
_ _ _ shape
Size | Shape | Color | Margin | Surface | Consistency
Endo agar

Ploskirev agar

Bismuth sulfite agar

Salmonella-shigella agar O

(SS agar) S

MacConkey agar oD

e
N\ :
Task 3. Study the procedure of bacterial smear pr\ep‘aratlon from Salmonella colonies,

staining, and its examination. AN

1) Make notes about the morphology and tingto?‘éff‘iél properties of Salmonella.
\$/

s\’

. < Qs.\t

P}
2) Draw the preparation of Sal@‘ynella stained by Gram.
x’f\\' L
&
')
{,%}&

Task 4. Study the procedure of the pure culture isolation. Make notes about the media

used to isolate Salmonella pure culture and to examine its biochemical properties.

Task 5. Study the main biochemical tests for identification of Salmonella species

from colonies on selective media or obtained from the pure culture. Make notes about

18




the ability to ferment glucose, lactose, sucrose, to produce indole, to form gas and

acids, to release hydrogen sulfide.

Task 6. Study serological test used for the determination the antigenic structure of
Salmonella and for identification Salmonella serogroups.
1) Make notes about the principle of the serotyping and the typing sera which are used
to examine antigenic types of Salmonella isolates (S. typhi, S. paratyphi A, S.
schottmuellert). O
\(\V‘,
e
N

.’,’

-
-~
PN

:'\, S
2) Make notes about Salmonella serovar identification and the sera which are used for
2./

this purpose. o) >
f'.\z” %

3) Study the Widal agglutination test gﬁﬂ}nake notes about the components of the
reaction. ;

<
{ 1 Y

4) Study Vi-hemagglutixr.‘(atioﬁ reaction and make notes about the components of the
reaction o

5) Study phagotyping of typho-paratyphoid Salmonella group and make notes about
the observation of positive results of the test.

Task 7. Study the main Salmonella species that cause food poisoning infections

(salmonellosis). Write down the Latin names for those species.

19



Task 8. Fill in the table 2 with the main antigenic properties of Salmonella species on
which classification of Salmonella according to Kauffman — White is based.

Table 2. Serological classification of Salmonella according to Kauffman - White

Group Species O-antigen H-antigen

2 phase 1 phase

S. paratyphi A

B S. typhimurium
S. derby
S.haifa C

S. heidelberg NP

f o N
C S. choleraesuis N

S. enteritidis

E S. anatum

Student’s Full name and Signature:
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PROCEDURE OF PRACTICAL CLASS 5. SHIGELLA

Main goal 1. Determine the stages of microbiological diagnosis of
diseases caused by Shigella
Taskl. Study the rules of material sampling and procedure of its preparation for

microbiological study:

1) Sampling of pathological material (feces, vomit, gastro-intestinal lavage) in
patient with dysentery;

20



2) Note about other materials which can be taken for microbiological examination
in case of dysentery outbreaks. What pathological material can be taken at

autopsy?

Task 2. Study the nutrient media for the isolation of Shigella from pathological material
and cultural properties of their colonies.
1) Make notes about main components of selective and differential diagnostic

media used in laboratory diagnosis of dysentery.

WO
A
,~\\\ 3
AN
¥ r‘:\ :
.I;}V,
2) Fillinthe Table 1 with the main characteristics of tfig-colonies on different media
QO
o
: AN : :
Table 1. Morphological characteristics/f isolated colonies and cells of Shigella
,~(‘§' %
. . \¥/
Biological o _
_ _ Morphological characteristics of the colonies Cell
Medium material Y
. N ) ) shape
Size |/Shape | Color | Margin | Surface | Consistency
Endo agar .kﬁm\
kS
Levine A\
&\ J
«':;\\\
v
SS media

Task 3. Study the procedure of bacterial smear preparation from Shigella colonies,
staining, and its examination.

1) Make notes about the morphology and tinctorial properties of Shigella.

21




2) Draw the preparations of Shigella stained by Gram.

(X

S. flexneri S. dysenteriae S. bovydii S. sonnei

Task 4. Study the procedure of the pure culture isolation. Make notes about the media

used to isolate Shigella pure culture and to examine its biochemical properties.

Task 5. Study the main biochemical tests for |dent|f|cathn\0f Shlgella grown on

selective media or obtained from the pure culture. Make\not}es about the ability of S.
\ &

dysenteriae, S. flexneri, S. sonnei, S.boydii to fermen‘t mannitol, glucose, lactose,

maltose, sucrose, to form indole, H.S, gas, and a@is
;;M
O

o

Task 6. Fill in the table(Q:(Nnh the main biological properties of Shigella
J{a\ble 2. Biochemical properties of Shigella strains

Shigella Fermentation Production

SPECIEs Hydrogen

lactose |glucose | maltose | mannitol | sucrose id Indole Catalase
sulfide

S.dysenteriae

S.flexneri

S.boydii

S.boydii

22



Note: "+" - positive reaction, "—" negative reaction, [+] — late reaction, occurs no earlier
than 2-3 days, "a" — fermentation to acid, "ag" — fermentation to acid and gas, "+" — a
greater number of strains gives a positive reaction, "—, +" - a greater number of strains

gives a negative reaction.

Task 7. Study serological test used for the determination the antigenic structure of Shigella
and for identification of Shigella serotype (subserotype).
1) Make notes about the principle of the serotyping and the typing sera which are used

to examine antigenic types of Shigella isolates (S. flexneri, S. sonnei).

™\
\/

A

x”‘\\ k3

AN
,’s\
2) Make notes about passive (indirect) hemagglutmatlon a53ay (IHA) used in diagnosis
of dysentery. ..3;""
O
\5‘ '
‘\)"

Task 8. Study the different methadg\for the diagnosis of shigellosis.

1) Make notes about \n“eoessary reagents and equipment to perform

immunofluorescence, es?ﬁy

¢ AN
&\“.

79 N/
N
O

A

X

2) Study the serodiagnosis of shigellosis and make notes about the diagnostics which
are used for that purpose.

3) Study phagotyping of Shigella and make notes about the diagnostic preparation.

23



Task 9. Study the treatment of shigellosis. Make notes about the types of preparations

which are used for prevention and treatment of shigellosis.

Student’s Full name and Signature:

Instructor’s Full name and Signature:

Literature to get prepared for CLASS 5. Yi-Wei Tang, Max Suss;pan Dongyou Liu,
lan Poxton, Joseph Schwartzman. Molecular Medical Mlcrok@bgy Volume 2. 2
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PROCEDURE OF PRACTICAL CLfKSS 6. VIBRIO
Main goal 1. Determine the stages o\f?ﬁlcroblologlcal diagnosis of
chq{era

Taskl. Study the rules of material s?mplmg and procedure of its preparation for
x\
microbiological study: \\

1) Sampling of pathologic&hmaterlal (feces, vomit, gastro-intestinal lavage) in
patient with cholera'ﬁ\ .

2) Make notes abo@)dlfferent types of material sampling in case of cholera
outbreaks. V\dq\a‘t pathological material can be taken at autopsy?

3) Make notes about material which should be examined for the purpose of

epidemiological investigation.

4) Make notes about the media used for storage and transportation of the
pathological material.

24



Task 2. Study the procedure of bacterial smear preparation from material contaminated
with Vibrio cholerae, staining, and its examination.

1) Make notes about the morphology and tinctorial properties of Vibrio cholerae.

2) Draw the preparations of Vibrio cholerae stained by Gram.

Task 3. Study the nutrient media for the isolation of Vibrio cholerae from pathological
A\ 4
material and cultural properties of their colonies. ()

\
A,

1) Make notes about main components of selepgi\i?“e'\and differential diagnostic media

used in laboratory diagnosis of choleraxe-~
\O

e

3

\\,
2) Make notes about thgip?o’cedure of the enrichment of Vibrio cholerae and medium
used for that purp\qs’e\?

O
m&\.

$.25
7

3) Fill inthe Table 1 with the main characteristics of the colonies on different media
Table 1. Morphological characteristics of isolated colonies and

cells of V. cholerae

Biological ) o _
) ) Morphological characteristics of the colonies Cell
Medium material

_ _ _ shape
Size | Shape | Color | Margin | Surface | Consistency

Aronson’s agar
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Alkaline MPA

TCBS medium

Monsour medium

Task 4. Study the procedure of the pure culture isolation. Make notes about the media

used to isolate of Vibrio cholerae pure culture and to examine its biochemical properties.

Task 5. Study the main biochemical tests for identification of Vibrio biovars grown
on selective media or obtained from the pure culture.
1) Make notes about the ability to produce oxidase, to ferment g,lycose lactose,
sucrose, to form acetoin, hydrogen sulfide, gas, and acids. v\*

/~\’

29N\

£
»\‘mo

f s

2) Make notes about the principle of the Sl}nng test used for identification of Vibrio

cholera. ‘§>”

~ ‘\‘\

n
:{\ 3
3

3) Fill in the table 2 with the;b%chemical properties of cholera vibrio and study the
groups of Vibrio acqer%hng to Heiberg

Table 2. qushemlcal characterization of Vibrio according to Heiberg

2L

Sugars }\\ Vibrions group
1 2 3 4 5 6 7 8
Mannose
Saccharose
Arabinose

Task 7. Study the test used for the determination the antigenic structure of Vibrio, their
pathogenic properties, resistance to antibiotic and phages in procedure for distinguishing
Vibrio biovars.
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1) Make notes about the principle of pathogenic properties determination.

2) Make notes about the principle of antigenic structure determination.

3) Make notes about the principle of phage sensitivity and antibiotic resistance
determination.

Task 8. Study the different serological methods for the diagnosis of cholera.

1) Make notes about the determination of vibriocidal antibodies in paﬂtient serum.
NS

—
N :
)

2) Make notes about the determination of anti—chql/e“r,a\‘antibodies by detailed
agglutination reaction. -’

3) Make notes about the determination of gnﬁ?oxins in sera by indirect hemagglutination

assay. N

- ‘\ ;
x"\\'\‘
‘m‘;;‘»
/'\t\
4) Make notes about the expr?é's method of cholera diagnosis.
’'\Y
N\
o.\\

»\\.
Q
Task 9. Study the@‘hvironmental and ecological investigation. Make notes about the

principle of différentiation cholera and cholera-like vibrions from other related genera (fill
in the table 3).

Table 3. Distinguish of cholera vibrions from other related genera

Genera Oxidase | Gelatinase Break down «String
test»

Glucose | Mannose | Mannitol | Inositol

Vibrio
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Aeromonas

Pseudomonas

Plesiomonas
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PROCEDURE OF PRACTICAL CLASS 7R§0RYNEBACTERIA
Main goal 1. Determine the stages of miCrobloIoglcaI diagnosis of
dlphtheﬁa
Taskl. Study the rules of material s{a?{j\agf’ng and procedure of its preparation for
microbiological study: s
1) Sampling of pathological ma}er:al (film from the tonsils, palate, uvula, mucus
from the pharynx and nbse) in patient with diphtheria;
2) Sampling of other p&t}‘lologlcal material (discharge from the eyes, ears, wounds,
vagina, and thg.\'aff\fected area of the skin). Make notes about different types of
food and otbér item sampling.

3) Make notes about the storage and transportation (transport medium) of the

pathological material.

Task 2. Study the procedure of bacterioscopic analysis, bacterial smear preparation from
material contaminated with C. diphtheriae, staining, and its examination.

1) Make notes about the morphology and tinctorial properties of C. diphtheria.
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2) Draw the preparations of C. diphtheriae stained by Loeffler and by Neisser method.

O
Task 3. Study the nutrient media for the isolation of C. dlphthqfla from pathological
material and cultural properties of their colonies.
1) Make notes about main components of selective and,.qlff?arentlal diagnostic media

\ &
used in laboratory diagnosis of diphtheria. O

~\\

2) Fill inthe Table 1 wd*h the main characteristics of the colonies on different media
KN
Tab\ke\i Morphological characteristics of isolated colonies and

cells of C. diphtheria biovars

) Biovar Morphological characteristics of the colonies Cell
Medium

. i ) shape
Size | Shape | Color | Margin | Surface | Consistency

C. d. gravis

C.d. mitis

Blood agar C.d. belfanti

C.d. intermedius
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C. d. gravis
C.d. mitis

Tellurite C.d. belfanti
blood medium

C.d. intermedius

Task 4. Study the main biochemical tests and media used to examine biochemical
properties of Corynebacteria grown on selective media or obtained from the pure culture.

1) Make notes about the principle of determination of cystinase (Pizu's test).

Make notes about the principle of determination of urease. v\\‘:’s

2) Make notes about the medium used to study the gQii?fy to ferment glucose, sucrose,

t»\‘
and soluble starch. K7\
'”sé‘: >
t\)»w:“
q,‘\‘\
3) Make notes about the determinqglbh ‘of nitrate reductase to identify Corynebacteria
. O
species. V
A
O
»\S‘.
O

O
4) Fill in the tablefgsand 3 with the main biochemical properties of Corynebacteria

Table 2. Biochemical properties of Corynebacteria

Toxigenic
properties

Corynebacteria species Cystinase Urease

C. diphtheriae var. gravis
C. diphtheriae var. mitis
C. diphtheriae var. intermedius
C. diphtheriae var. belfanti
C. ulcerans
C. pseudotuberculosis
C. pseudodiphtheriticum
(C. hofmani)

C. xerosis

Note: “-” the reaction is negative, “+” the reaction is positive, “+/-” some strains give a positive reaction,

other strains of this species are negative.



Table 3. The main differential diagnostic properties of Corynebacteria

Fermentation
S
3 =
. . < [B) [<B) <)
Corynebacteria species [ 2 3 2 5 }= © o
[9+] (8] = — = = hasl (5]
> I o ] 7 et
© > £ 2 @ ) > g
p
C. diphtheriae gravis
C. d. mitis
C. d.intermedius )
- b 3 ‘}
C. d.belfanti Q-
N 3
C. ulcerans AN
>
X " -
C. pseudodiphtheriticum %)
C. xerosis o'
C. pseudotuberculosis «O
C. jeikeium N
Note: “-” the reaction is negative, “+” the reaction is po:s‘"lfive, “+/-” some strains give a positive reaction,
. : . _ N o
other strains of this species are negative. \©¥

x\"
,’\3,
Task 5. Study the test used'wfé‘r\ the determination the toxigenic properties of

“~\/
Corynebacteria. Make notes dbout the principle of Elek’s test.

X
ANO
O
.\\
)
AN
‘w”}\

Task 6. Study the“use of polymerase chain reaction and its advantages in diagnosis of
diphtheria. Make notes about the genes detection of which in this reaction is important for
the diagnosis.

Task 7. Study the methods and preparations for the prevention and treatment of diphtheria.

1) Make notes about composition of adsorbed diphtheria toxoid (AD-M-diphtheria
toxoid) used to prevent diphtheria.
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2)  Make notes about composition of adsorbed diphtheria-tetanus-pertussis vaccine
(DTP) used to prevent three infectious diseases.

3) Make notes about composition of adsorbed diphtheria-tetanus toxoid (ADT-
toxoid).

4) Make notes about composition of diphtheria-tetanus toxoid (ADT-M-toxoid).

5) Make notes about the use of anti-diphtheria immunoglobulin.

»
\/\
@)
23
%
Student’s Full name and Signature: N
\
Instructor’s Full name and Signature: o
,\\\.
‘r\\.‘l
r'\"

Literature to get prepared for CLASS 7\£¥i Wei Tang, Max Sussman, Dongyou Liu,
lan Poxton, Joseph Schwartzman. M&écular Medical Microbiology. Volume 3. 2™
edition. — Copyright © 2015, 200&E1’sewer Ltd. — p.p. 1627-1633.

~

¥ 4
o\

p 2
4

~N

'

\O
®)
PROCED@!E OF PRACTICAL CLASS 8. MYCOBACTERIA

O
Main goalw}{,\Determme the stages of microbiological diagnosis of

tuberculosis
Taskl. Study the rules of material sampling and procedure of its preparation for
microbiological study:
Sampling of pathological material (sputum, mucus from the pharynx, pleural exudates,

pus) in patient with tuberculosis. Make notes about other material sampling in rare
cases.
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Task 2. Study the procedure of bacterioscopic analysis, bacterial smear preparation from
material contaminated with Mycobacterium tuberculosis, staining, and its examination.

1) Make notes about the morphology and tinctorial properties of M. tuberculosis.

2) Draw the preparations of Mycobacterium tuberculosis stained by\ ighl — Neelsen.

$7»

3) Make notes about the appearance of M. 'tua‘éé’féulosis in smears stained with auramine-
\¥/
rhodamine. What other types of fluorescérit staining is used?
s\ .
N
YA\

N . .
ake notes about the homogehization method for improvement the detection of M.
4) Make notes about the homo t thod for imp t the detection of M

tuberculosis in sputum. v
"K\.‘.
AN/
QO
P

5) Make notes abggﬁﬁe flotation method for improvement the detection of M. tuberculosis
o

In sputum.

Task 3. Study the nutrient media for the isolation of M. tuberculosis from pathological
material and cultural properties of their colonies.
1) Make notes about main components of selective and differential diagnostic media

used in laboratory diagnosis of tuberculosis.
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2) Make notes about the solutions used in procedure of normal microbiota elimination in

patient material.

3) Fill in the Table 1 with the main characteristics of the colonies of M. tuberculosis

Table 1. Morphological characteristics of isolated colonies and
N
cells of M. tuberculosis e\
o\

AN

0\ .
) Morphological characteristics ofTﬁe colonles Cell
Medium

) _ x<“ _ shape
Size | Shape | Color Margln\\x ‘Surface | Consistency

Lowenstein- O
Jensen medium \p?

Finn-11 medium e

4) Make notes about the grow@fM tuberculosis in liquid media and the composition of

these media. AN

O
~

\ N\
\

5) Make notes aboé&’ the principle of Price and Shkolnikova methods of microcultures in

identification of M tuberculosis.

Task 4. Study the main biochemical tests and media used to examine biochemical
properties of M. tuberculosis grown on selective media.
1) Make notes about the main properties of Mycobacterium which are examined for the

detection of causative agent of tuberculosis.
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2) Make notes about the principle of Niacin test.

3) Make notes about the principle of Mycobacterium detection on sodium salicylate
containing media.

4) Fill in the table 2 with the main biological and biochemica}J§ properties of
N\

: D
Mycobacterium. O
i i i . A~ : i
Table 2. Biochemical properties of different mycobacteria for their
) ) ) . (;,,v/
distinguishing “}
¢
Growth N
_ _ Catalase, Nigdtin- | Nitrate |
Species time, Urease | 5\ Niacinase Pigment
68 °C ramidase reductase
days Y
M. tuberculosis &
M. bovis A
M. africanum ;{ p
M. kansasii /":\?’
~ \,'
M. avium o\
M. smegmatis ~D
QO
9
A8

5) Make notes abgat the principle of the virulence determination of mycobacteria.

Task 5. Study the tests used for the determination of mycobacteria resistance to

antibiotics. Make notes about the direct and indirect methods.

Fill in the table 3 with the scale for evaluating the resistance of mycobacteria to different
drugs.
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Table 3. The scale for evaluating the resistance of mycobacteria to drugs

Medicines Resistant at growth on drug-containing media, mg / ml
Solid Liquid

Streptomycin

Tubazide
PAS

Cycloserine

Kanamycin

Ethionamide

Biomycin N

7

Task 6. Study the use of biological method for the diag.‘rl\o‘sis) of tuberculosis. Make notes

about the principle of the method. {.gi""

N
.\
73

\’3\./

AV

N

L\ *
Task 7. Study the methods of sero[q@?tal diagnosis of tuberculosis and novel methods of
detection of tuberculosis infec;iqﬁ}"‘

’ 4

1) Make notes about the rgg'm.tests used for detection of specific antibodies in patient with

tuberculosis. O
o
{;}\ﬁ '

2) Indicate the diagnostic titer of the serum of the patient.

3) Make notes about the PCR test and ELISA used for detection of causative agent.
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Task 8. Study the skin-allergic test for the diagnosis of tuberculosis. Make notes about
the tuberculin preparation and its use in the Mantoux tuberculin skin test, and possible
results of the test.

Task 9. Study the methods and preparations for the prevention of tuberculosis.

1) Make notes about composition of BCG vaccine used to prevent tuberculosis.
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PROCEDURE QEJP&RACTICAL CLASS 9. CLOSTRIDIA
Main goal 1. Determine the stages of microbiological diagnosis of
AN\ 4
.(\'\} botulism
AN\

Taskl. Study tge\mfles of material sampling and procedure of its preparation for
microbiological study:
Sampling of pathological material (gastric lavage, vomit, blood, feces, urine, suspicious

food leftovers) in patient with botulism. Make notes about material sampling in autopsy.

Task 2. Study the nutrient media for the isolation of Clostridium botulinum from

pathological material and cultural properties of their colonies.
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Make notes about main components of selective and differential diagnostic media used

in laboratory diagnosis of botulism.

1) Make notes about the cultivation conditions to growth of C. botulinum in liquid media.

2) Study the procedure of C. botulinum pure culture isolation. Make notes about the media

used to isolate C. botulinum pure culture and to examine its biochemical properties.

©
3) Fill in the Table 1 with the main characteristics of the colom'és of Clostridium
botulinum »,\‘
Table 1. Morphological characteristics of4 ted colonies and
cells of Clostridium botulinum

x{w
Medium Morphological characteNSIle of the colonies Cell
Size | Shape | Color WQIH Surface | Consistency | Shape
Blood agar \::s%v’
Sugar agar i
Yo b

’\’g
/ \\

Task 3. Study the procedurgcﬁ‘bacterlal smear preparation from colonies of Clostridium
botulinum, staining, and its examination.

1) Make notes abou{\tﬁe morphology and tinctorial properties of C. botulinum.
©

2) Draw the preparations of C. botulinum stained by Gram.

Task 4. Study the main biochemical tests and media used to examine biochemical

properties of C. botulinum obtained from the pure culture.
38



1) Make notes about the ability of C. botulinum to ferment glucose, galactose, glycerin,

maltose, sucrose, fructose, to produce acid, gas, indole, and H-S, to digest gelatin.

2) Fill in the table 2 with the main biochemical properties of Clostridium

Table 2. Differential characteristics of Clostridium

. . o . Fermentation
Species Motility | Lecithinase | Lipase Indole

Glucose Lactose | Mannitol

C. botulinum
C. difficile
C. histolyticum

C. nowyi A

C. perfringens o

C. septicum ‘A

C. sordellii N\

C. sporogens Lo,

C. tetani \{}
‘i)».

L\ *
:{Q‘%
Task 5. Study the use of biologlqafﬁmethod for the diagnosis of botulism.

1) Make notes about the pr;;llqciple of toxin neutralization assay.

2) Make notes about the principle of determination of the botulinum toxin type.

Main goal 2. Determine the stages of microbiological diagnosis of tetanus
Taskl. Study the rules of material sampling and procedure of its preparation for
microbiological study:
1) Sampling of pathological material (pus, wound contents, exudates, pieces of necrotic
tissue, wound swabs, foreign bodies) in patient with suspected tetanus. Make notes about

material sampling in autopsy and after abortion or childbirth.
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Task 2. Study the procedure of bacterial smear preparation from material contaminated
with Clostridium tetani, staining, and its examination.

1) Make notes about the morphology and tinctorial properties of C. tetani.

2) Draw the preparations of C. tetani stained by Gram or by Ozheshko method.

i

\ 4

‘9"
0

Task 3. Study the nutrient media for the isolation “of Clostridium tetani from

\ &
pathological material and cultural properties of thelerOnles

1) Make notes about main components of selectN‘e and differential diagnostic media

used in laboratory diagnosis of tetanus and&l’fe cultivation conditions.
\o.

e

3

s\\\ \
N
:{\ 3

S : : :
2) Study the procedure of C. tet\a{}i‘pure culture isolation. Make notes about the media used
and antibiotics added to isofate C. tetani.
O

AN
\\

O
o
”7

3) Fill in the Table 3 with the main characteristics of the colonies of C. tetani.
Table 3. Morphological characteristics of isolated colonies and
cells of Clostridium tetani

] Morphological characteristics of the colonies Cell
Medium
. . | shape
Size | Shape | Color | Margin | Surface | Consistency
Blood agar
Sugar agar
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Task 4. Study the use of biological method for the diagnosis of tetanus.

1) Make notes about the principle of determination of toxigenicity.

Task 5. Study serological test used for the diagnosis of tetanus. Make notes about the main
tests used for that purpose.

Main goal 3. Study the cultivation conditions for causative agent of
anaerobic infections. \\§
Task 1. Inoculate the culture of Clostridium sp. in thloglycollgté\broth
Thioglycollate broth is the enrichment broth which supports growth of anaerobes,
aerobes, microaerophilic, and fastidious mmroorgqn@?*hs. It contains many nutritive
factors, including casein, yeast, beef extracts, an%gﬁt%i?nins to enhance the growth of most
medically important bacteria and other nutrig@%upplement. This medium also contains
0.075% agar to prevent convection(:)gif}%rwe“nts from carrying atmospheric oxygen
throughout the broth. This agar &Jpplement and the presence of reducing agent
thioglycolic acid create an anaesbblc environment deeper in the tube which allows

/\\
anaerobic bacteria to grow.

When anaeroblc mtfeztlon Is suspected, thioglycollate medium is recommended to
Isolate strict anaero\bES from blood. Sufficient volume of broth must be used to prevent
the blood from clbttlng and to dilute out the blood’s natural bactericidal substances. The
blood should be diluted at least 1 in 10 with broth (SPS, anticoagulant, is inhibitory to
anaerobic streptococci, so is not added in thioglycollate broth).

Thioglycollate broth is used to find out growth characteristics of various bacteria
based on their oxygen requirements.

Principles:

Cystine and casein: They supply carbon and nitrogenous compounds,

Dextrose: It is added as another energy source

Yeast extract or papaic digest of soybean meal are added as growth enhancers.
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Sodium chloride: It maintains osmotic equilibrium.

Sodium Thioglycollate: Sodium thioglycollate is a reducing agent which maintains
a low oxygen tension by removing molecular oxygen from the environment i.e., it creates
anaerobic conditions when it reduces molecular oxygen to water. Peroxides, which may
be lethal to many anaerobic organisms, are not formed under this condition.

Resazurin is an oxidation-reduction indicator that turns pink when increased
oxidation has occurred, it is colorless when reduced.

Agar: The addition of a small amount of agar in Thioglycollate medium aids in the
initiation and growth of small inocula and anaerobes by impeding the diffusion of oxygen
into the medium. It also retards the dispersion of CO2 and the reducgng substance from
the microenvironment surrounding the inoculum. 3 \‘

Inoculation: . f\
“

:'\, S
v\ &/

Once inoculated, the broth should be incubated‘a1;35—35°c as soon as possible.

Inoculate the medium following aseptic technique.

‘mo

> “\ £33 =
Oxygen ‘ -ﬂ»Loose ¢ ‘ M
concentration | fitting | | ]
High cap
s w

L\, ¢
&

\\
5\

(a)Dbllgate (b) Obllgate (c) Facultative (d) Aerotolerant
\\.J aerobes anaerobes anaerobes anaerobes

»\\\\
L
Results are read-after 48 hours incubation of the inoculated test tubes. When oxygen
diffuses near the'top of the broth a pink band develops (Remember: Oxidation-Reduction
indicator Resazurin is pink when oxidized and colorless when reduced). The absence of
pink in the rest of the tube indicates the absence of oxygen and a suitable environment for
strict anaerobes. Growth of the organisms in different regions of the test tubes will depend

on the oxygen requirement characteristics of those organisms:

Low

1. Strict aerobes will grow only in the pink band,

2. Microaerophiles will grow near the bottom of the band where the concentration of
oxygen is lower.

3. Both facultative anaerobes and aerotolerant anaerobes will grow throughout the
tube. Facultative anaerobes grow throughout the media but heavier at the bottom
and facultative aerobes grow throughout but more at the top. The facultative grow
most densely where oxygen is present.
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4. The aerotolerants grow equally well throughout the tube. Usually this test should be
read at about 48 hrs although some slower growing microbes may take more
incubation time.
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PROCEDURE OF PRACTICAL CLASS 10.({Q6ANTROPONOUS

v O
INFECTION AGENTS
)\\ W’

Main goal 1. Determine the stages gvf*iﬁicrobiological diagnosis of

plagﬁtm e

&
Taskl. Study the rules of material s@%pling and procedure of its preparation for
microbiological study: \6&;\.
Sampling of pathological matgfitéf in patient with plague. Make notes about material

sampling in case of skin f%m,obubonic form, in all forms, and in case of damage to the
\w‘
intestines or meningesQQ
O
g0 A\

e

Task 3. Study the procedure of bacterial smear preparation from material contaminated

Yersinia pestis, staining methods, and its examination.

1) Make notes about the morphology and tinctorial properties of Yersinia pestis.
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2) Draw the preparations of Yersinia pestis stained by Gram or with methylene blue.

3) Make notes about other method used for specific revealing Y. pestis in smears.

Task 3. Study the nutrient media for the isolation of Y. pestis from pathological material

and cultural properties of their colonies.

O
A
1) Make notes about main components of selective and differential diagnostic
AN
media used in laboratory diagnosis of plague. LoD
t”/;}vl

h Y
PR
KO,

2) Make notes about the growth of Y. pestis ip\{ﬁﬁid media.

\{ W
&‘\‘{:‘“

\¥/
3) Fill in the Table 1 with the main characteristics of Y. pestis colonies
Table 1. Morphologicqlfg\tjaracteristics of colonies on solid media and
A~ cells of Y. pestis

~O
Hottinger media ) .\Morphological characteristics of the colonies Cell
Siif; Shape | Color | Margin | Surface | Consistency shape
\>
10-12h -
\ﬁ\'
20-24 B
40-48 h

4) Study the procedure of Y. pestis pure culture isolation. Make notes about the media

used to isolate Y. pestis pure culture and to examine its biochemical properties.

Task 4. Study the main biochemical and serological tests used to examine biochemical and

antigenic properties of Y. pestis obtained from the pure culture.
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1) Make notes about tests used for examination of antigenic properties of Y. pestis.

2) Make notes about the media used to determine biochemical properties of Y. pestis and

the ability of Y. pestis to ferment glucose, mannitol, galactose, fructose, xylose, arabinose

and glycerol, adonite, rhamnose and sucrose, to produce acid, gas, H.S, indole, oxidase,

urease, catalase, plasmocoagulase.

3) Fill in the table 2 with the main biochemical properties of Y. pestis

Table 2. Differentiation of plague, pseudotuberculosis, and in

te,sginal yersiniosis
\\

agents &
Features Yersinia pestis Yersinia {3 Yersinia
pseudotub‘éﬁﬁ’iosis enterocolitica
Motility K(a
Adonite fermentation }\'\i'}

Rhamnose fermentation

Saccharose fermentation O
Lysis by plague phage ‘§>*
H2S production MQ;\:\

R\

Plasmocoagulase

Catalase h
A
Urease O
A
Colonies on citrate ()"
o

Deoxycholate agar +

Note: "+" is a positive reaction,

-'""Is a negative reaction.

4) Make notes about the tests used for determination of sensitivity to antibiotics.

Task 5. Study the use of biological and serological methods for the diagnosis of plague.

1) Make notes about the principle of biological assay.
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2) Make notes about the principle of serological diagnosis of plague.

3) Make notes about the express methods for the detection of the plague pathogen

Main goal 2. Determine the stages of the diagnosis of tularemia
Taskl. Study the rules of material sampling and procedure of its preparation for
microbiological study:

1) Sampling of pathological material (oropharyngeal mucosa, bubonic puncture, sputum,
blood, conjunctival pus, material of pustules and ulcers) in patient &\Q’gh tularemia. Make

notes about other material sampling. N

Task 2. Study the use of biological method for the\d\ialg“hosis of tularemia and make notes

about it. N\

(/"
»

Task 3. Study selective nutrient medla%r the isolation of Francisella tularensis from
pathological material and cultural p(oﬁertles of their colonies.
1) Make notes about main ca@ionents of selective and differential diagnostic media

used in laboratory dleHOSIS of tularemia and the cultivation conditions.

\\
;:S\ /
2) Fill in the Table 3 with the main characteristics of the colonies of Francisella
tularensis.

Table 3. Morphological characteristics of isolated colonies and
cells of Francisella tularensis

] Morphological characteristics of the colonies Cell
Medium
. i ) shape
Size | Shape | Color | Margin | Surface | Consistency
McCoy and
Chapin medium
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Francis agar

Task 3. Study the procedure of bacterial smear preparation from material contaminated
with Francisella tularensis, staining, and its examination.

1) Make notes about the morphology and tinctorial properties of F. tularensis.

2) Draw the preparations of F. tularensis stained by Romanovsky-Giemsa method.

N
N
r"\i\ ’

\3
{;\
{./:}

Task 4. Study biochemical properties of Francisella tul§{en3| and serological tests used
for the diagnosis of tularemia. Make notes about the mam tests used for that purpose.

.»\‘w
1) Biochemical properties N

o
o &
£
\ @

2) Antigenic properties and serologlcaNeactlons
\‘\

{S

AN
\\w
Task 5. Study the al@glc test used for the diagnosis of tularemia. Make notes about
administration of tl{{aﬂn for that purpose and the sign of positive reaction.

Main goal 3. Determine the stages of the diagnosis of brucellosis
Taskl. Study the rules of material sampling and procedure of its preparation for
microbiological study:

1) Sampling of pathological material (blood, bone marrow, feces, bile, urine,
cerebrospinal fluid, sputum, lymph nodes punctate) in patient with brucellosis. Make

notes about animal material sampling.
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Task 2. Study selective nutrient media for the isolation of Brucella from pathological
material and cultural properties of their colonies.
1) Make notes about main components of selective and differential diagnostic media

used in laboratory diagnosis of brucellosis and the cultivation conditions.

2) Make notes about Ruiz-Castaneda method to isolate Brucella.

N
\(\V‘,
e
3) Make notes about myelo-culture and bile-culture isolation.»
’./“”
L5

A8
4) Make notes about the use of chicken embryo;g‘,‘%’olate Brucella

: V3

$

NG
N

N

L\
5) Fill in the Table 4 with the main.¢Raracteristics of the colonies of Brucella.
)

A

/'\:\ )
\~Q
Table 4, Morphological characteristics of isolated colonies and
A cells of Brucella
o Morphological characteristics of the colonies Cell
Medium

. i ) shape
Size | Shape | Color | Margin | Surface | Consistency

Serum dextrose
agar

Task 3. Study the procedure of bacterial smear preparation from colonies of Brucella,
staining, and its examination.

1) Make notes about the morphology and tinctorial properties of Brucella.
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2) Draw the preparations of Brucella stained by Gram method.

Task 4. Study the main distinguishing properties of Brucella spemes,,glll in the Table 5.

Table 5. Distinguish between different brucella blo@ts and species

Species «Agglutlnatlon by
o Requirem H,S Growth on agar with | jﬁw{onoreceptor sera
o .
> i dye .
producing PN
2 CO2 VOl Brucella | Brucella L%/sw
Thionin | Fuehsin abortus | melitensis y
PAN phage
Brucella 1 N’
melitensis | 2 O
.
3 r"f” ;
Brucella 1 o
abortus 2 RN 3
3 :.(\“;
¥ 4 \&
4 /\:\»}
5 /
t”)\"
6 \9
7 <;\\C}
8 1O
9 ChY
8
9

Note: «+» - positive reaction, «-» - negative reaction.

Task 5. Study the use of biological method for the diagnosis of brucellosis and make notes

about it.
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Task 6. Study the use of serological methods for the diagnosis of brucellosis and make
notes about Wright agglutination test and agglutination reaction on the glass (Heddelson

reaction).

Task 7. Study the use of the Burne allergy test for the diagnosis of brucellosis and make

notes about the positive reaction of the test.

Main goal 4. Determine the stages of the mlcroblologlc,a! diagnosis of
anthrax ,\Q\"
Taskl. Study the rules of material sampling and proce@‘t)fe of its preparation for

microbiological study: I ’
\ &

1) Sampling of pathological material in patient \Aﬁﬁh anthrax. Make notes about

material sampling in case of skin form, mtestw@‘form pulmonary form, and in all
clinical forms. N
e

L\ *
Q\\X

X

o, . i . .
Task 2. Study the procedure qffbactenal smear preparation from material contaminated

with Bacillus anthracis, stammg, and its examination.

A\
1) Make notes about the\}ﬁorphology and tinctorial properties of Bacillus anthracis.
i *’\\ 4
.

2) Draw the preparations of B. anthracis stained by Rebiger’s method.
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3) Make notes about the different staining methods of smears with B. anthracis.

Task 3. Study selective nutrient media for the isolation of B. anthracis from pathological

material and cultural properties of their colonies.
1) Make notes about main components of selective and differential diagnostic media

used in laboratory diagnosis of anthrax and the cultivation conditions.

2) Fill in the Table 6 with the main characteristics of the colonies of\B{xanthracis.

. .- . \'\\}’3‘ .
Table 6. Morphological characteristics of isolated colonies and
cells of B. anthracis _ o™

&/:}V
] Morphological characteristi(;’sf‘a’f the colonies Cell
Medium O
) N[ _ shape
Size | Shape | Color | Maygin | Surface | Consistency
t:\”
Hottinger's agar N
A\
s“\
)

Task 4. Study the main biochem}iﬁza;i and biological tests used to examine biochemical and
antigenic properties of B.@;r{thra[cis obtained from the pure culture. Fill in the Table 7 with
the main biochemical p{éﬁ\erties of B. anthracis.
i \{(”ﬁ
Table 7T'Differential features of the causative agent of anthrax and non-

pathogenic species of Bacillus

Species © —
P > (=) 3 T » o @
@ = S X > 2 > S 9| 5
> c S R— < = = S on ©
7] (<) > a5 [ 72] —_ [ 72] = o = o] <=
o o a c 9 °c g o e = Q| F
< _8 n _ [« S [F) o = 8
© = s = o i @ =2
[5)
N n o = o
B. anthracis
B. subtilis
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Note: «+» - positive reaction, «-» - negative reaction.

Make notes about the "pearl necklace" test.

Task 5. Study the use of biological method for the pathogenicity determination in

diagnosis of anthrax and make notes about it.

Task 6. Study the principle of serological reaction for the detection of B. anthracis. Make

notes about Ascoli ring precipitation.

Task 7. Study the principle of the allergic method and make notes al;out its use.

N

\’\\\‘

&
Student’s Full name and Signature: x°,

{\s
Instructor’s Full name and Signature: Y
AV
A\

‘»\:\.‘l

r:\" i .
Literature to get prepared for CLASS 1Q\.§:Y,1:We| Tang, Max Sussman, Dongyou Liu,
lan Poxton, Joseph Schwartzman. Mg}&dlar Medical Microbiology. Volume 3. 2™

edition. — Copyright © 2015, 200%<§L§eﬁVier Ltd. — p.p. 1771-1865.

A
e\ 4
/

~N
PROCEDURE QE\<B\‘?ACTICAL CLASS 11. RICKETTSIA, CHLAMYDIA,
p 53\\ MYCOPLASMA
Main go%? 1. Determine the stages of diagnosis of rickettsiosis
Taskl. Study the microscopic methods of identification of Rickettsia prowazekii in

bacterial smear prepared from contaminated material for the diagnosis of epidemic typhus

fever.

1) Make notes about smear fixation and staining methods, and the morphology of R.

prowazekii.
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2) Draw the preparation of R. prowazekii stained by Zdrodovski.

3) Make notes about material contaminated with R. prowazekii that can be examined using

fluorescent serum.

O
N\
Task 2. Study the serological methods used for diagnosis of \infections caused by R.
AN
prowazekii. oM

'3
7 o

1) Make notes about the principle of Weigl’s reaction “of agglutination and its
‘x:{f_
components, and diagnostically important serqr{rjdﬁutlon.
o

-

» &
R 7%)
i
NG
¢”\ \
3
4

o
2) Make notes about other serological ‘methods used for diagnosis of epidemic typhus

N
fever. X\
N
,o'\:\. }

4

\ i}\\' 3
&
PN . . . . . ;
3) Make notes about molecular biology method of rickettsiae detection in pathological
\/

material. &y

Task 3. Study the serological methods of identification of specific antibodies against
Rickettsia typhi for the diagnosis of endemic (rat) typhus fever = Flea-borne (murine)
typhus.

Make notes about differential identification of infections caused by R. typhi and R.

prowazekii using serological reactions.
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Task 4. Study the biological method of identification Rickettsia typhi and make notes

about its principle.

Task 5. Study the methods of identification of Coxiella burnetii for the diagnosis of Q-
fever.
1) Make notes about pathological material sampling in patient with Q-fever and isolation

of Coxiella burnetii from it.

2) Make notes about microscopic method of Coxiella burnetii examination.

p

A\
3) Make notes about serological methods of diagnosis of Q—fevexK\’%
Q7
&/)"’
K\
4) Make notes about Q-fever skin test. \.\{j}“
N

Task 6. Study the methods of identificatipw’%? Rickettsia sibirica for the diagnosis of
\¥/

Siberian or North Asian tick typhus. V™~

L\ *
1) Make notes about the principle Q{tﬁae biological method of R. sibirica identification.
3

N
l \/
N

2) Make notes about Iocanétion of R. sibirica in eukaryotic cells stained by Zdrodovski.

4
AN
QN
N

3) Make notes algqg(t\\sferological methods of diagnosis of infections caused by R. sibirica

(CFT, indirect herﬁagglutination (IHA) test, Weil-Felix test, immunofluorescence, indirect

hemolysis).

Main goal 2. Determine the stages of the diagnosis of chlamydiosis
Task 1. Study the rules of material sampling and procedure of its preparation for

microbiological study. Make notes about causative agents and sampling of pathological
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material in patient with trachoma, ornithosis (psittacosis, avian chlamydiosis), pneumonia,

urogenital chlamydiosis.

Task 2. Study the bacterioscopic method of Chlamydia identification in bacterial scrape
preparations from patients diagnosed with chlamydiosis.
1) Make notes about preparation fixation and staining methods, and the morphology

of Chlamydia.

N
\\:

\/\ \

2) Draw the preparation of Chlamydia (elementary body ahd retlculate body) in

eukaryotic cells stained by Romanowsky-Giemsa.

» P N
O
y

Task 3. Study the use of biol gical method for the diagnosis of chlamydiosis and make
\

notes about it. No)d

A\
»\\‘}
aY
\

Make notes abouptﬁe eukaryotlc cell cultures used for isolation of Chlamydia trachomatis

and Chlamydia pS|ttaC| and principle of the method.

Task 4. Fill in the Table 1 with the main properties of Chlamydia species.

Table 4. Differential characteristics of pathogenic Chlamydia

Formof elementary | Microcolonies in | Glycogen | Resistance to | Growth in
bodies eukaryotic cells synthesis | sulfadiazine | chicken
embryos

C. trachomatis
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C. psittaci

C. pneumoniae

Task 5. Study the immunology and molecular biology methods for the diagnosis of
chlamydiosis. Make notes about the main tests used for that purpose.

C. trachomatis

C.psittaci W

C. pneumoniae \\

W
Task 6. Study the biological and allergic tests used for tl;\e (f lagnosis of ornithosis. Make
notes about animals used in the biological test anekmethod of administration of test

N\t
material. O
2

Make notes about type of allergen usegiﬁ)‘s:kin test and method of its result evaluation.

“~\

N\ 3
R\

/\\

Main goal 3. Determ{ne the stages of the diagnosis of mycoplasma

infections. \\‘”
Taskl. Study ttle x\m}es of material sampling and procedure of its preparation for
microbiological gtady:

1) Make notes about sampling of pathological material in patients with different forms of

mycoplasmosis: respiratory, urogenital and arthritis.

Task 2. Study selective nutrient media for storage of tested material and isolation of

Mycoplasma from pathological material, cultural properties of their colonies.
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1) Make notes about main components of selective and differential diagnostic media

used in laboratory diagnosis of infections caused by Mycoplasma and Ureaplasma.

2) Make notes about the growth of Mycoplasma and Ureaplasma in liquid selective
broth.

3) Make notes about the growth of Mycoplasma and Ureaplasma colonies on agar.

. . . . \Q . . .
Task 3. Study the main biochemical tests and media used tg@}(%\mlne biochemical

P\
properties of Mycoplasma. QY
1) Make notes about the ability of Mycoplasma to hemolysi%”ﬁd hemadsorption.

9. %
X &/
“3

Y,
2) Make notes about the ability of Mycoplasma tg.\qlﬁize arginine, urea, glucose.

o QO
O

{9"
N

Task 4. Study the main distinguishing p{p\ﬁ@rties of Mycoplasma species.
Fill in the Table 2. A

~\\
Table 2. Differential characteristics of Mycoplasma

S\ 3
Prodtce Ferment .
. P Resistance to
Species A\
urease\{h\?arginase phosphatase | glucose | mannose
O
N
o/

erythromycin

M. pneumoniae

M. hominis

M. arthritidis

M. fermentans

U. urealyticum

Task 5. Study the use of serological methods and molecular biology method for the

diagnosis of Mycoplasma infections.
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1) Make notes about immunofluorescence assay (IFA).

2) Make notes about a reaction of passive hemagglutination (RPHA)

3) Make notes about a reaction of aggregate-hemagglutination (RAHA)

P
AN\
 § “

~d
4
Y\ 3
P "
AN
A
<7

7

4) Make notes about an enzyme-linked immunosorbent a,s\say} (ELISA)
\ &/

-
..Q§"
AW,
~
AN
Q‘ »
oo/
Q»\‘
AN

» &
R 7%)
i
NG
N

\¥/
5) Make notes about the use of PCR for the diagnosis of Mycoplasma infections.
L\ *

»<\.
A
Student’s Full nafie and Signature:
Yo

Instructor’s Full name and Signature:

Literature to get prepared for CLASS 11. Yi-Wei Tang, Max Sussman, Dongyou Liu,
lan Poxton, Joseph Schwartzman. Molecular Medical Microbiology. Volume 3. 2™
edition. — Copyright © 2015, 2002 Elsevier Ltd. — p.p. 1449-1469; 1587-1609: 2043-
2056.
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PROCEDURE OF PRACTICAL CLASS 12. SPIROCHETES
Main goal 1. Determine the stages of the diagnosis of borreliosis
Taskl. Study the rules of material sampling and procedure of its preparation for
microbiological study. Make notes about pathological material taken from patient infected

with Borrelia recurrentis.

Task2.Study the identification of Borrelia in bacterial smear prepared from contaminated
material for the diagnosis of borreliosis (epidemic relapsing fever).
1) Make notes about types of microbiological preparations and staining methods used for

identification of bacteria in blood. ,

75>
\ &

N
Task 3. Study the ser@tﬁcal methods used for diagnosis of infections caused by Borrelia.

~

O
1) Make notes ab@\%f\}he principle of determination of bactericidal activity of patient’s
serum.

2) Make notes about the principle of immobilization reaction.

3) Make notes about other serological reactions used for diagnosis of borreliosis.

4) Study the biological method of Borrelia recurrentis identification.
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5) Make notes about molecular biology method of Borrelia detection in pathological

material.

Task 4. Study the diagnostics of endemic relapsing fever. Make notes about the causative

agents of the disease and vectors for transmission.

1) Make notes about the patient pathological material taken for analysis.

2) Make notes about staining methods for prepared smears and dark field microscopy.

N
3) Study the biological method for endemic relapsing fever diagnesis.
AN
72D
7

Task 5. Study the diagnostics of Lyme borreliosis caused b“)f B. burgdorferi.
\ &

1) Make notes about the patient pathological mqtg(jiii taken for analysis and nutrient

medium used for bacteria isolation. t,\{\i“'

;

g -
”\\{:W

\$/
2) Make notes about serological methods:of identification of specific antibodies against B.

burgdorferi. )

AN\

Main goal %&{S{é’%ermine the stages of the diagnosis of syphilis
Task 1. Study $J:}3>e“:\\r'hles of material sampling and procedure of its preparation for
microbiological study. Make notes about sampling of pathological material in patient with
different stages of syphilis: in the early period (primary stage) of the disease and in the

secondary and tertiary stages.

Task 2. Study the bacterioscopic method of Treponema pallidum identification in

microbiological preparations from material of patients diagnosed with syphilis.

60



1) Make notes about microscopy type used for examination of T. pallidum

contaminated material and the morphology of bacteria (draw the preparation).

O
A
2) Make notes about tinctorial properties of T. pallidum, fixationand staining techniques
AN
used. ~ O
f./)

.o‘\
R ‘\ &4
O
AN

Task 3. Study the use of serological methods igﬁiﬁ'@nosis of syphilis.

1) Make notes about non-treponemal test andééiﬁ:[’igen used for it.
\¥/
o

R 3
s\\\ \
N
:{\ 3

o ]
2) Make notes about treponem@\;'tésts and antigen used for these.
A

"':,\‘w.
»\\.
AN
AN

3) Make notes ‘apgt}t} Treponema pallidum immobilization (TPI) assay and stages of
o/

disease it can be used for.

4) Make notes about microreaction of precipitation (MRP) with cardiolipin antigen.

5) Make notes about indirect immunofluorescence reaction (RIF) in diagnosis of syphilis.
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6) Make notes about Wasserman complement-binding reaction.

Find and correct errors in the proposed Wasserman reaction procedure description.
Next, place the following steps in order they appear in this complement fixation test.

Number of the Description of the step
step
(from 1 to 9)

Heat the serum at 56°C for 30 min.

Use whole blood sample (contain antibody of interest).

Isolate the serum from blood sample. O

Mix a known antigen with patient’s serum. N

Incubate test system and indicator system at 37°C fO(ZbS min.
Incubate the test system at +4°C for about 1 hou;(?b minto 1 h).
Observed result: no hemolysis occurs. L

Add sheep BRC and antibodies against shg@pRBC to the test system.
Add Guinea pig’s complement to the tes(system

7) Make notes about enzyme-linked |mmunosorbent\assay and its importance in diagnosis
A

of syphilis. '\

/\‘3‘
Main goal 3. Determine tjé stages of the diagnosis of leptospirosis.

O
Taskl. Study the rules of ?naterlal sampling and procedure of its preparation for
P WK
microbiological study: x}
1) Make notes about sa?npllng of pathological material in patients with leptospirosis at the

different stages ijk?\e disease.

Task 2. Study the bacterioscopic method of Leptospira interrogans identification in

microbiological preparations from material of patients diagnosed with leptospirosis.

1) Make notes about microscopy type used for examination of L. interrogans, tinctorial
properties and the morphology of bacteria (draw the preparation).
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Task 3. Study selective nutrient media for isolation of Leptospira pure culture.
Make notes about the main components of selective and differential diagnostic media used
in laboratory diagnosis of leptospirosis and time needed for cultivatigg.}

\(\\};

/~\’

Task 4. Study the main biochemical properties of Leptosplra.s\

1) Make notes about the principle of the tests for hemolytlc act|V|ty examination.
\ &

Method of "'wells" X .\{’}

The method of agar layers p &

h, N
S

2) Make notes about the principle of the testsefcﬁ phospholipase activity examination.
\o.
*

3

s\ .
3) Make notes about the principle oﬁﬁe tests for esterase activity examination.
3

€ 3
e

N
4) Make notes about the p\riihsiple of the tests for DNAase activity examination.
o\

AN
AN

Task 5. Study th‘%vlgfi%)fogical method for leptospirosis diagnosis.

Task 6. Study the use of serological methods and molecular biology method for the
diagnosis of leptospirosis.

1) Make notes about microagglutination test and serum diagnostic titer.
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2) Make notes about an enzyme-linked immunosorbent assay (ELISA).

5) Make notes about the use of PCR for the diagnosis of leptospirosis.

Main goal 4. Using blood agar in the bacteriological diagnosis of
infectious disease (stage II). Bacterial capsule examination.
Task 1. Estimate the type of hemolysis on blood agar with different bacterial cultures.

Make a conclusion about these properties of isolates. \\.}
Task 2. Study staining technique by Burri for capsule reveling. \{\ N

1. Put a drop of black ink onto a fat-free glass slide and resqspehd the culture of Bacillus
§/)

R

2. Make a smear according to “blood smear’ prepara,t»l()n technique and air dry it.

megaterium and B. subtilis in it.

3. Add 2-3 drops of ethanol onto the smear and b\"rn it on the smear (to fix the cells).
4. Add fuchsin solution onto the smear for 2}8~m|nutes

5. Rinse smear thoroughly with water, aﬁ?dry and analyze microscopically using the oil

x&\
immersion lens. \{\

In the field of view: bqgfﬁ red cells surrounded by a transparent capsule.

Conclusion AN

Student’s Full name and Signature:

Instructor’s Full name and Signature:

Literature to get prepared for CLASS 12. Yi-Wei Tang, Max Sussman, Dongyou Liu,
lan Poxton, Joseph Schwartzman. Molecular Medical Microbiology. Volume 3. 2" edition.
— Copyright © 2015, 2002 Elsevier Ltd. — p.p. 1867-1909; 1973-1990.
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PROCEDURE OF PRACTICAL CLASS 13. PATHOGENIC FUNGI
Main goal 1. Determine the stages of the diagnosis of fungal
infection
Taskl. Study the procedure of diagnosis of fungal infections.

1) Study the main causative agents of human fungal infections. Note them below:

Aspergillosis Fusariosis
Zygomycosis Candidiasis
Penicilliosis Pneumocystosis

2) Study the main staining techniques for microscopic preparations of fungi.
Make notes about reagents needed for staining by Hotchkiss- McManu§ by Gram-Walsh,
by Sabouraud, by Adamson, by Bern, by Besson, Lactophenol thft)n Blue Stain, Lacto-

AN
Fuchsin Stain. Indicate the result colour of fungal cells and Lh@?background
§/)
\S
\\
»\\.‘

”Q\. ‘

3) Study the main nutgtm)nal media for pathogenic fungi isolation. Make notes about the
use and the mgrg%rénfs of Sabouraud agar medium, Sabouraud broth, Wort Broth, DTM
agar, Czapek-Dox medium, Corn meal agar, Gorodkov agar, Rice Extract Agar, Potato

Dextrose Agar.
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Task2. Study the procedure of diagnosis of candidiasis.

1) Study the rules of material sampling and procedure of its preparation for microbiological
study. Make notes about pathological material taken from patient infected with Candida
albicans.

N Q

\/\ \

2) Study the microscopic picture of Candida alblcanswn pathological material
preparations. Make notes about morphology of the fungl qnd) draw the preparation.

\3

w«\~
\,
3) Study the procedure Qf the pure culture isolation from pathological material

contaminated with C. a{b]cans Make notes about the media used for candidiasis diagnosis.

}
&8

N’ 3

4) Study the assimilation test for the identification of Candida. Make notes about the

principle of the test.

5) Study Candida Albicans Skin Test. Make notes about the principle of the test.
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6) Study serological tests and molecular biology test for the identification of Candida
albicans infection. Make notes about the principle of indirect immunofluorescence test,

latex agglutination test, immunoelectrophoresis, PCR.

7) Study the etiological therapy of candidiasis. Make notes about the main drugs and their

active ingredients used for systemic and local treatment of Candida g@icans infection.

R\
A\ Y
—

AN

PO\

Task 3. Study the procedure of diagnosis of aap“ergllloms
1) Study the rules of material sampling and pwcedure of its preparation for microbiological
study. Make notes about pathological mat%?nal taken from patient infected with Aspergillus.

s\‘\
N

P}
2) Study the microscopic p'(t;&r‘e of Aspergillus fumigatus in pathological material

preparations. Make notesg.bbut morphology of the fungi and draw the preparation.
&

»\‘\.

3) Study the procedure of the pure culture isolation from pathological material

contaminated with Aspergillus. Make notes about the purpose of cultural method.
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4) Study serological test and skin test for the identification of Aspergillus infection. Make

notes about the principle of the test.

5) Study the standard treatment of aspergillosis. Make notes about the main drugs and

methods of treatment of Aspergillus infection.

Task 4. Study the procedure of diagnosis of pneumocystosis. \O

1) Study the rules of material sampling and procedure of its prepara(ibn for microbiological

study. Make notes about pathological material taken *fre\m patient infected with
2]

:'\,‘

‘.:\'{t

\\ .
2) Study the microscopic picture of Pneumo&ys“tls jiroveci in pathological material

Pneumocystis jiroveci.

preparations. Make notes about the methods,aﬁs‘tamlng, morphology of the fungi and draw

the preparation. ol

3) Study serological tests and histological study for the identification of P. jiroveci

infection. Make notes about the principle of the tests.

Task 5. Study the procedure of diagnosis of zygomycosis.
1) Study the rules of material sampling for microbiological study. Make notes about

pathological material taken from patient with zygomycosis.
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2) Study the microscopic picture of Cunninghamella bertholletiae in pathological material

preparations. Make notes about the morphology of the fungi and draw the preparation.

3) Study the main clinical diagnostic tests for zygomycosis and methods of therapy.
Indicate the clinical tests and names of the drug used for the therapy.\ O

\(\\}3‘
e
o>
f./)”'
Task 6. Study the procedure of diagnosis of fusariosis., .
‘\. {;

1) Study the rules of material sampling for miqo\bjﬁﬂogical study. Make notes about

pathological ~material taken from patient>>"with mycotoxicosis caused by
Fusarium sporotrichiella. Y v
\¢/

e

3

L\ *
2) Study the microscopic picture of\FIJ“sarium in pathological material preparations. Make

> :
notes about the morphology oKtkje‘fungl and draw the preparation.
A

NS
A\
®
gs\
N

3) Study the procedure of the pure culture isolation from pathological material
contaminated with Fusarium. Make notes about the medium used for the causative agent

isolation and morphology of their colonies.
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4) Study serological tests for fusariosis diagnosis and methods of the therapy. Indicate the

tests and names of the drug used for the therapy.

Task 7. Study the procedure of diagnosis of penicilliosis.
1) Study the rules of material sampling for microbiological study. Make notes about
pathological material taken from patient with penicilliosis marneffei caused by Penicillium

marneffei.

2) Study the microscopic picture of Penicillium marneffei in Qar@ologlcal material

preparations. Make notes about the staining techniques, morphology\‘of the fungi, and draw
AN
the preparation. oD

3) Study the procedure of/ﬂi}e’ pure culture isolation from pathological material

N/
contaminated with Penich‘um marneffei. Make notes about the medium used for the
causative agent |solat|0(r\‘and the growth conditions for their colonies.

O 3
e

4) Study serological and cytological tests for penicilliosis diagnosis and methods of the

therapy. Indicate the tests and names of the drug used for the therapy.

Main goal 2. Preparation of Fungi for Microscopic Examination.
Task 1. Study unstained wet mount (“crushed drop”) technique.
1) Clean a plain microscope slide thoroughly: remove fat applying a soap and then cleaning
it off with a fiber-free cloth.
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2) Transfer one or two loopfuls of sterile physiological solution on to the centre of the

slide.

3) Using aseptic technique, transfer a very small part of a single fungal (yeast) colony
from a plate or slope of agar medium into the sterile physiological solution on the
slide.

4) Cover the preparation with a cover slip applying it at a 45 degree angle. Push the air to

the side and therefore minimize the risk of air bubbles. The excess liquid can be drained

from the edges of the cover slip by filter paper.

5) Examine the wet preparation under the x40 objective or using immersion oil objective.

Condenser must be lowered and illumination must be reduced for the examination of living

microorganisms.

Task 2. Study simple staining technique for examination of fixed smears from
yeasts.

1) Make a smear preparation of yeast (Candida albicans) as you do for bacteria. Fix it by

Bunsen burner flame. O

2) Thoroughly cover the smear with methylene blue dye and Ieavq\for 1-2 min.

3) Rinse off the stain with tap water.

4) Blot-dry the smear with filter/fibre-free blotting paper;using firm pressure, but not

sideways movements that might remove the smear.

5) Examine under oil immersion.

o\ .
h &/
b

Draw the preparations: A\

) 3
\.)/

Student’s Full name and Signature:
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PROCEDURE OF PRACTICAL CLASS 14. MICROBIOLOGICAL
DIAGNOSTICS OF NOSOCOMINAL INFECTIONS
Main goal 1. Determine the stages of the diagnosis of hosocomial
infections
Taskl. Study the procedure of diagnosis of infections caused by Pseudomonas
aeruginosa.

1) Study the main diseased condition caused by P. aeruginosa. Note them below:

2) Study the rules of material sampling and procedure of its preparatlon gor microbiological

study. Make notes about pathological material taken from patient mfec;t”é’d with P. aeruginosa.

{:s\

9

3) Study the main nutritional media for P. aeruginosa isolatjon. Make notes about differential

x(/

diagnostic media used for the bacteriological examlnau@n yand growth conditions.
,{\‘;\

Q&)
4) Study the growth type of P. aeruginosa?h liquid and on solid media. Fill in the Table 1

with the main characteristics of the cobh‘ies

Table 1. Morphologlc@Waracterlstlcs of isolated colonies and cells of

\Q P. aeruginosa
O
&
g \.(\3
_ e, Morphological characteristics of the colonies Cell
Medium
shape
Size [Shape |Color |Margin |Surface |Consistency
MPA
Ploskirev’s agar
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5) Study procedure of the pigment pyocyanin production examination. Make notes about

medium and reagents needed for this study.

6) Study the main biochemical tests for identification of P. aeruginosa and media used
for that purpose. Make notes about the proteolytic activity, nitrate reduction, the ability
to ferment glucose, to produce indole, hydrogen sulfide, and oxidase, to form acid,

Voges-Proskauer (acetoin) test.

o
AN

\
o
A\ Y
-

AN :
Make notes about growth at 42° C, the phenomenon of spontanegus iridescent lysis, type of

hemolysis on blood agar. o

£ S
6\‘»‘0
) § .3
AN
$7»

7) Study the procedure of bacterial smear prep@ééiﬁbn from P. aeruginosa colonies, staining,

) L. N\
and its examination. v

L\ *
Make notes about the morphology an(:i@iﬁctorial properties of P. aeruginosa.
P}

i\
N

N
Draw the preparation of P. qgriﬁlginosa stained by Gram.
o\

»\S‘.
{“\\
P \ﬁ »

9

8) Study serological test for the identification of P. aeruginosa strains. Make notes about the

principle of the test.
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Main goal 2. Oxidase test performing.
Task 1. Study oxidase test: principle, procedure and oxidase positive organisms.
The oxidase test is used to identify bacteria that produce cytochrome c oxidase, an enzyme
of the bacterial electron transport chain. When present, the cytochrome ¢ oxidase oxidizes
the reagent (tetramethyl-p-phenylenediamine) to (indophenols) purple color end product.
When the enzyme is not present, the reagent remains reduced and is colorless.

MECHANISM OF THE CYTOCHROME OXIDASE REACTION

N{CH,)

F
N!CH) N 2
/\~ NN Cytochrome N
‘ + \ [ J + O, e - o A NN + 2HO
! RS AN Oxidase
X RS
//; L
NH OH
enzyme 0
N.N-dimethyl-p— a~naphthol oxygen Indophenol Blue @
phenylenediamine .\:}\

N
(\;
»\’

Mechanism of the Cytochrome Oxidase Reaction
All bacteria that are oxidase positive are aerobic, and can use’ OXygen as a terminal electron
acceptor in respiration. This does NOT mean that they aréstrict aerobes. Bacteria that are
oxidase-negative may be anaerobic, aerobic, or faculta\tiVe the oxidase negative result just
means that these organisms do not have the cytogl:gr:ome c oxidase that oxidizes the test
reagent. They may respire using other oxidases in €léctron transport.
PR

Oxidase test is most helpful in screena'tp\g"colonies suspected of being one of the
Enterobacteriaceae (all negative) and in:identifying colonies suspected of belonging to other
genera such as Aeromonas, Pseudeqnﬁnas Neisseria, Campylobacter, and Pasteurella
(positive). )

,\\

Bacterial species showing pomtlve and negative reactions should be run as controls at
frequent intervals. The foIJQng are suggested:

A. Positive control: Pseu@omonas aeruginosa

B. Negative control: Escherlchla coli

Procedure of Oxidase test:

1) Take a filter paper soaked with the substrate tetramethyl-p-phenylenediamine
dihydrochloride;

2) Moisten the paper with a sterile distilled water;

3) Pick the colony to be tested with wooden or platinum loop and smear in the filter paper;

4) Observe inoculated area of paper for a color change to deep blue or purple within 10-30
seconds.

Precaution to be taken while performing oxidase test:

Do not use Nickel-base alloy wires containing chromium and iron (nichrome) to pick the
colony and make smear as this may give false positive results.
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Interpret the results within 10 seconds, timing is critical.
Note:

The oxidase test must be performed from 5% sheep blood agar or another medium without a
fermentable sugar. Fermentation of carbohydrate results in acidification of the medium (e.g.,
lactose in MacConkey Agar or Sucrose in TCBS), and a false negative oxidase test may result
if the surrounding pH is below 5.1. Subinoculation on Nutrient Agar is required before the
oxidase test can be performed.

During the identification of suspected Vibrio cholerae isolate, it is not possible to perform an
oxidase test directly from a TCBS culture because the acid produced by the sucrose
fermenting colonies will inhibit the oxidase reaction.

Oxidase test results \O
D
Bacterial genera characterized as oxidase positive include Neissgfié and Pseudomonas etc.
Genera of the Enterobacteriaceae family are characterized as(g}fdase negative.
Name of Oxidase positive bacteria are: Mneomoics for Oxidase Positive Organisms- PYNCH
(It’s just an acronym inspired by the famous mneomqn;&(’for Urease Positive organisms-
PUNCH) b\t

AN
N

1.  P: Pseudomonas spp N ) r
2. V:Vibrio cholerae ~ OXIDAB: W _
3. N: Neisseria spp N\ Oxidase positive
4.  C: Campylobacter spp \<\~§
5. H: Helicobacter spp/ Haemopry]gs
6.  Aeromonas spp \d _. OXIDA
7. Alcaligens \Q
\Q Oxidase negative
O
K\
QO

Student’s Full name and Signature:

Instructor’s Full name and Signature:

Literature to get prepared for CLASS 14. Yi-Wei Tang, Max Sussman, Dongyou Liu, lan
Poxton, Joseph Schwartzman. Molecular Medical Microbiology. Volume 2. 2" edition. —
Copyright © 2015, 2002 Elsevier Ltd. — p.p. 753-767.
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PROCEDURE OF PRACTICAL CLASS 15. ISOLATION AND
IDENTIFICATION OF SANITARY- IMPORTANT MICROORGANISMS
FROM WATER AND AIR IN ENCLOSED SPACES
Main goal 1. Determine the stages the sanitary and microbiological
quality control of drinking water.

Task 1. Study the procedure of the collection of material and its preparation for

microbiological study.

1) Study the main rules of tap water sample collection. Note them below:

£

Task 2. Study the determination of the total microbial count (TMC\) when assessing the

quality of drinking water. Make notes about it

(O‘(z
N2
1) Study the deep inoculation into solid nutrient me,gha Make notes about the method.
\\*\
;ng’

2) Make notes about TMC for drinking V\Eﬁsr and for the water of wells according to State
N\ 4

%
sanitary rules and norms No. 3830

“u&

Task 3. Study procedure of ‘@‘h‘form bacteria” determination. Make notes about these

bacteria. 0 !
A\
O

N\
AN

1) Study the mey?)@@}of membrane filters. Make notes about the medium used and

necessary volume of the tested water.

2) Make notes about tinctorial and biochemical properties which are studied to

determine the coliform bacteria in water.

3) Make notes about the standard requirements for coliform index and coli-titer of

water
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4) Study the tube fermentation method. Make notes about the principle of the method.

5) Study the procedure detection of Escherichia coli phage. Make notes about the principle

of the method. Fill the table 1 with hygienic requirements for water.

p Table 1
N
Indicators of microbial safety of drinkingcwater
RS
Indicators Units of I\/Ieasuremerg {»},\ s Standards
QV"
The number of bacteria in 1 cm?® of water
{\s
(TMC) Y
«<Q
The number of coliform bacteria in 1 dm? of ,\C‘\
water (coliform index) ' {;,i:w\"
‘\\i““‘“/
The number of thermostable coliform 4

bacteria in 100 cm® of water (FC index) '\
al

The number of pathogenic microorgan\%'c‘hg‘

. O
in 1 dm? of water <’*\

4

- - S 3
The number of coliphages |£1§;Qm of water

Notes: CFU — colony\»{e?fning units (microorganisms); PFU — plaque-forming units (viruses).
O
CAN
Main goal 2. Betermine the stages the sanitary and microbiological
quality control of air.
Task 1. Study the sanitary and microbiological indicators of air.
1) Make notes about bacteria species including pathogenic, determinations of which

are carried out for air sanitary condition examination.

Task 2. Study Koch sedimentation method.
77



1) Make notes about the principle of the method and media used for different

microorganism isolation from air.

2) Make notes about the determination of the microbial number of air according

Omelyansky formula.

Task 3. Study aspiration method with the use of the Krotov’s apparatus.

1) Make notes about TMC determination using this method.

N
2) Study the procedure of examination of air for the presence of-fungi. Make notes
~O
about the principle of their isolation. LoD
&/)”'

.,}f?'" _
3) Make notes about the index of sanitary—indicativga.\nzr]jcfroorgamsms.

‘m’
N
R

Main goal 3. SANITARY EXAMI’N'RTIONS OF WATER AND AIR.
\&

Task 1. Procedure of the water examination.
Note: Aseptic technique must be L{Seﬁ
1. Petri dishes with MPA and Endo/mq@if]m should be prepared in advance and stored in a refrigerator.
2. Volume of 100 ml of tap water saraples are obtained in sterile tubes after flaming of the fringe of water
tap and 10 min water bleeding\.{"\\’
3. Using a sterile pipette, pl,a\qe’(“)“.l ml of water samples on the media in Petri dishes.
4. Mark the Petri dishes,m}}q“th’ the sample number or other identification. The sample volume should also
be recorded. Use a yva;{\béncil or waterproof pen when writing on Petri dishes.
5. Maintain the Petrfgishes in an incubator and incubate them at 37°C, for 24 hrs.
6. After incubation, count the colonies. Express the results as number of colonies per 100 ml of sample.
7. The colonies with green metallic sheen counted at Endo medium are presumed to be coliform bacteria.
Task 2. The settle plate technique using Koch's sedimentation method. Determination of total
airborne bacterial (TAB) counts (CFU/m3 of air).
1. Label Blood agar plates and MPA plates with the respect to the date, time and period of exposure.
2. Place them at different areas in the room with the lids open for a period of 30 min and later close.
3. Incubate plates at 37 °C for 24 hrs.
4. After incubation, the colonies on the plates are counted and recorded as a number of bacteria carrying
particles settling over the area of the plate in a given period of time. The level of bacterial contamination
of air is expressed as the number of bacteria carrying particles per cubic millimeter.
CFU/m?3=a x 1000/ p x t x 0.2 where
a= the number of colonies on the Petri plate
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p = the surface measurement of the plate

t= the time of exposure of the Petri plate

Task 3. Aspiration method procedure.

Krotov apparatus is used for bacteriological air research. It gives possibility to let pass 50-100 L of air
with a speed of 25 L per min through clinoid chink in the special glass above the open dish with medium
(MPA, Egg-yolk agar, Sabouraud). The rotation of Petri dish (1rotation/sec) provides uniform dispersion
of microorganisms on all surface of a medium. Then dish is incubated in a thermostat at 37 °C for 18-24
hrs.

1-WEDGE-SHAPED SLOT 2 -ROTATING DISC 3 -RHEOMETER

With help of the ventilator the air is sucked through the wedge-shaped slot, which
is placed along a radius over the Petri dish.

It is necessary to place the Petri dish with a nutrient medlumgmto the device disc.
The device is connected to electric mains with help of it; }reometer Air speed is
adjusted: 25I/ml. The amount of the air passed for coun ng the total number of
bacteria should be 100 L. ~ O SN\

PN
@

The disc rotates. As a result, microorganisms cover the surface of the nutrient medium.

Meat-peptone agar is used for determination of the count of bacteria, SBﬁOuraud agar — for determination of the

count of fungi. Temperatures during incubation in the thermostat a@ Rept at the level of:

for bacteria — (32.5 £2. 5)°C (2 days) N\

for fungi — (22.5 £2.5)°C (5 days). /.\’

L7
W

A -
1. Using Krotov apparatus 250L (10 min of rotatiqp} of air are sampled on the surface of open Petri dish

with yolk-salt agar for staphylococci and with blood agar for streptococci.
N\

2. The dishes are incubated in a thermostai‘at 37°C for 18-24 hrs.

3. After incubation growing up coloql,es are accounted and the number of staphylococci or streptococci
in 1m? of the air is calculated. .«
\M
\\
Student’s Full na@e and Signature:

Instructor’s Ful?name and Signature:

Literature to get prepared for CLASS 15.

1. Larry L. Barton, Robert J. C. McLean. Environmental Microbiology and Microbial
Ecology. Wiley-Blackwell publishing. — 2019. — 464 p.

2. Sanitary microbiology: learning guide for the 2nd and 3rd year English medium
students of the Faculty of Medicine and the Faculty of Dentistry (Microbiology,
virology and immunology) / comp. N. 1. Kovalenko, T. M. Zamaziy. — Kharkiv:

Kharkiv National Medical University, 2021. — 48 p.
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	PROCEDURE OF PRACTICAL CLASS 1. STAPHYLOCOCCI AND STREPTOCOCCI
	Main goal 1. Determine the stages of microbiological diagnosis of diseases caused by staphylococci
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study:
	1. Sampling of pathologic material with the swab from pharynx and wounds.
	2. Sampling of cerebrospinal fluid by the puncture and obtaining blood from the ulnar vain.
	3. Sampling of other pathological material from patient (vomit, gastric lavage, feces) and food leftovers for microbiological examination.
	Task 2.  Study the procedure of bacterial smear preparation from pathological material and its examination.
	1) Make notes about the morphology and tinctorial properties of staphylococci.
	2) Draw the preparation of staphylococci under the microscope.
	________________________
	Task 3.  Study the nutrient media for the isolation of staphylococci from pathological material and cultural properties of staphylococci colonies.
	1) Make notes about main components for preparation of elective-differential media and purpose of using these media.
	____________________________________________________________________
	2) Fill in the Table 1 with the mane characteristics of the colonies.
	Task 4. Study the main biochemical tests for identification of pathogenic staphylococci from colonies on elective-differential media or obtained from the pure culture.
	1) Make notes about principle of the test for determination the catalase activity of staphylococci and the expected results.
	_______________________________________________________________________
	2) Make notes about principle of the test for determination the coagulase activity of staphylococci and the expected results.
	_______________________________________________________________________ (1)
	3) Make notes about principle of the test for determination DNAse activity of staphylococci and the expected results.
	_______________________________________________________________________ (2)
	4) Make notes about principle of the test for determination the ability to ferment glucose and mannitol under anaerobic conditions.
	______________________________________________________________________________________________________________________________________________
	5) Make notes about additional signs of pathogenicity of staphylococci.
	Task 5. Study the main steps of staphylococci isolation from blood and their following examination.
	Task 6. Study the main steps of identification of the staphylococcal enterotoxins.
	Task 7. Study the main steps of identification of S. aureus carriers.
	Task 8. Study the purpose and principles of the phagovar determination of Staphylococcus aureus.
	Task 9. Study the main serological tests used for the diagnosis of staphylococcal infections. Make notes about the principles of these tests.
	______________________________________________________________________________________________________________________________________________ (1)
	Task 10.  Study the strategies for treatment of infections caused by pathogenic staphylococci. Make notes about effective antibiotics which are used for treatment.
	________________________________________________________________________________________________________________________________________
	Main goal 2. Determine the stages of microbiological diagnosis of diseases caused by streptococci
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (1)
	1) Sampling of pathologic material with the swab from pharynx and nous. Note the pathogenic material: ________________________________________
	2) Sampling of cerebrospinal fluid by the puncture and obtaining blood from the ulnar vain
	3) Sampling of other pathological material from patient (from skin vesicles, tonsils) using different techniques.
	Task 2.  Study the procedure of bacterial smear preparation from pathological material and its examination. (1)
	1) Make notes about the morphology and tinctorial properties of streptococci.
	2) Draw the preparation of streptococci under the microscope (Streptococcus pyogenes)
	Task 3.  Study the nutrient media for the isolation of streptococci from pathological material and cultural properties of streptococci colonies.
	1) Make notes about main components for preparation of elective-differential media and purpose of using these media. Write the 3 types of hemolysis caused by different strains of Streptococcus pyogenes. Note the morphological differences between strep...
	_______________________________________________________________________ (3)
	2) Fill in the Table 2 with the mane characteristics of the colonies.
	Task 4. Study the main biochemical tests for identification of pathogenic streptococci from colonies on elective-differential media or obtained from the pure culture.
	1) Make notes about principle of the test for determination the catalase activity of streptococci and the expected results.
	_______________________________________________________________________ (4)
	2) Make notes about principle of the test for determination the sensitivity of streptococci to bacitracin and sulfonamides and the expected results.
	3) Make notes about principle of the CAMP test and the expected results.
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________
	4) Make notes about principle of the test for hydrolysis of sodium hippurate.
	__________________________________________________________________________________________________________________________________________________________________________________________________________________
	5) Make notes about bile-esculin test for identification of pathogenic streptococci.
	6) Make notes about determination of the pyrolidonylarylamidase enzyme (PYR test)
	______________________________________________________________________________________________________________________________________________ (2)
	7) Make notes about growth of pathogenic streptococci in broth containing 6.5% sodium chloride.
	8) Fill in the table 3 with the main biological properties of pathogenic streptococci
	Table 3. The main biological properties of pathogenic streptococci
	Task 5. Study the principles of determination of the group and serovar of streptococci.
	Make notes about the reactions are used for this purpose.
	____________________________________________________________________ (1)
	Task 6. Study the main serological tests used for the diagnosis of streptococcal infections. Make notes about the principles of these tests.
	________________________________________________________________________________________________________________________________________ (1)
	PROCEDURE OF PRACTICAL CLASS 2. MENINGOCOCCI AND GONOCOCCI
	Main goal 1. Determine the stages of microbiological diagnosis of diseases caused by meningococci
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (2)
	1. Sampling of pathological material (mucus) with the swab from nasopharynx
	2. Sampling of cerebrospinal fluid by the puncture and obtaining blood from the ulnar vain
	Task 2.  Study the procedure of bacterial smear preparation from pathological material, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of meningococci.
	2) Draw the preparation of meningococci under the microscope (Neisseria meningitidis) stained by different techniques.
	Gram staining                                                                                 Methylene blue staining
	__________________________________________________________________
	Task 3.  Study the nutrient media for the isolation of meningococci from pathological material and cultural properties of meningococcal colonies.
	1) Make notes about main components for preparation of selective media and fastidious growth requirements of meningococci.
	____________________________________________________________________ (2)
	2) Fill in the Table 1 with the main characteristics of the colonies.
	Task 4. Study the main biochemical tests for identification of pathogenic meningococci from colonies on selective media or obtained from the pure culture.
	1) Make notes about principle of the test for determination the catalase activity of meningococci and the expected results.
	______________________________________________________________________________________________________________________________________________ (3)
	2) Make notes about principle of the test for determination the oxydase activity of meningococci and the expected results.
	____________________________________________________________________ (3)
	3) Make notes about principle of the test for determination the ability to oxidize glucose and maltose.
	______________________________________________________________________________________________________________________________________________ (4)
	4) Make notes about additional differential characteristics of meningococci.
	Task 5. Study serological test used for the determination the serogroup of meningococci. Make notes about the principle of the test.
	________________________________________________________________________________________________________________________________________ (2)
	Task 6. Study serological tests used for the determination of specific antibodies in the serum of patient with meningitis. Make notes about serum level of immunoglobulins in different stages of infection.
	________________________________________________________________________________________________________________________________________ (3)
	Task 7.  Study antibiotic susceptibility of meningococci. Make notes about resistance of Meningococcus to antibiotics and method used to determine it.
	________________________________________________________________________________________________________________________________________ (4)
	Main goal 2. Determine the stages of microbiological diagnosis of diseases caused by gonococci
	Task1. Study the rules of material sampling from male and female patients, procedure of preparation of the pathological material for microbiological study:
	1) Sampling of pathological material from oropharynx in patients with oropharyngeal gonorrhea.
	2) Sampling of the pathological material from the urethra, its passage, the prostate gland, rectum in male patients using different techniques.
	3)  Sampling of the pathological material from the urethra, paraurethral ducts, cervix, vagina, rectum in female patients using different techniques.
	4) Name the diseases during which blood and synovial fluid are taken from patients with complicated gonococcal infections.
	_______________________________________________________________________ (5)
	Task 2.  Study the procedure of bacterial smear preparation from pathological material, different types of staining techniques, and its examination.
	1) Make notes about the morphology and tinctorial properties of gonococci.
	2) Draw the preparation of gonococci (Neisseria gonorrhoeae) under the microscope stained by different techniques.
	____________________________________________________________________ (4)
	Task 3.  Study the nutrient media for the isolation of gonococci from pathological material and cultural properties of gonococcal colonies.
	1) Make notes about the main selective media used for identification of the gonococcus and their fastidious growth requirements.
	2) Fill in the Table 2 with the mane characteristics of the colonies. (1)
	Task 4. Study the main biochemical tests for identification of gonococci from colonies on selective media or obtained from the pure culture.
	1) Make notes about principle of the test for determination the catalase activity of gonococci and the expected results.
	2) Make notes about principle of the test for determination the oxidase activity of gonococci and the expected results.
	_______________________________________________________________________ (6)
	3) Make notes about principle of the test for determination the ability to oxidize glucose, maltose and sucrose.
	________________________________________________________________________________________________________________________________________________________________________________________________________________________
	Task 5. Study serological tests used for the determination of specific antibodies in the serum of patient with gonorrhea. Make notes about the principle of the tests.
	________________________________________________________________________________________________________________________________________ (5)
	____________________________________________________________________ (5)
	Task 6. Fill in the table 3 with the main biological properties of pathogenic Neisseria species.
	PROCEDURE OF PRACTICAL CLASS 3. ESCHERICHIA
	Main goal 1. Determine the stages of microbiological diagnosis of diseases caused by Escherichia
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (3)
	1. Sampling of pathological material (feces, vomit, gastro-intestinal lavage) in case of food poisoning (enteritis);
	2. Sampling of cerebrospinal fluid, blood, pus, cerebrospinal fluid, discharge from the mucous membranes, urine, sputum in different cases of escherichiosis.
	3.  Note about other materials which can be taken for microbiological examination in case of food poisoning
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (1)
	Task 2.  Study the nutrient media for the isolation of E. coli from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media for the diagnosis of E. coli infections.
	2) Fill in the Table 1 with the main characteristics of the colonies on different media
	Task 3. Study the procedure of bacterial smear preparation from E. coli colonies, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of E. coli.
	2) Draw the preparation of E. coli stained by Gram.
	Task 4. Study the procedure of the pure culture isolation. Make notes about the media used to isolate E. coli pure culture and to examine its biochemical properties.
	______________________________________________________________________________________________________________________________________________ (5)
	Task 5. Study the main biochemical tests for identification of pathogenic E. coli from colonies on selective media or obtained from the pure culture. Make notes about the ability to ferment glucose, lactose, sucrose, to form indole, gas and acids.
	__________________________________________________________________________________________________________________________________
	Task 6. Study serological test used for the determination the pathogenic serogroup of E. coli.
	1) Make notes about the principle of the serotyping and the typing sera which are used to examine antigenic types of E. coli isolates.
	Task 7. Study serological tests used for the determination of heat-labile enterotoxin production by the pathogenic E. coli. Make notes about the principle of the test.
	_______________________________________________________________________ (7)
	______________________________________________________________________________________________________________________________________________ (6)
	Task 8. Fill in the table 2 with the main biological properties of pathogenic E. coli
	PROCEDURE OF PRACTICAL CLASS 4. SALMONELLA
	Main goal 1. Determine the stages of microbiological diagnosis of diseases caused by Salmonella
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (4)
	1) Sampling of pathological material (feces, vomiting, washing waters, blood and urine) from patients with typhoid fever and paratyphoid fever;
	Note the about other materials which can be taken for microbiological examination in case of typhoid fever.
	_______________________________________________________________________ (8)
	3) Sampling of cerebrospinal fluid, blood, bone marrow, bile, urine in different cases of salmonellosis.
	4)  Note about other materials which can be taken for microbiological examination in case of food poisoning and bacterial carriage.
	_______________________________________________________________________ (9)
	Task 2.  Study the nutrient media for the isolation of Salmonella from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media for the diagnosis of Salmonella infections.
	3) Fill in the Table 1 with the main characteristics of the colonies on different media.
	Task 3. Study the procedure of bacterial smear preparation from Salmonella colonies, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of Salmonella.
	2) Draw the preparation of Salmonella stained by Gram.
	Task 4. Study the procedure of the pure culture isolation. Make notes about the media used to isolate Salmonella pure culture and to examine its biochemical properties.
	______________________________________________________________________________________________________________________________________________ (7)
	Task 5. Study the main biochemical tests for identification of Salmonella species from colonies on selective media or obtained from the pure culture. Make notes about the ability to ferment glucose, lactose, sucrose, to produce indole, to form gas and...
	________________________________________________________________________________________________________________________________________ (6)
	____________________________________________________________________ (6)
	Task 6. Study serological test used for the determination the antigenic structure of Salmonella and for identification Salmonella serogroups.
	1) Make notes about the principle of the serotyping and the typing sera which are used to examine antigenic types of Salmonella isolates (S. typhi, S. paratyphi A, S. schottmuelleri).
	Task 7. Study the main Salmonella species that cause food poisoning infections (salmonellosis). Write down the Latin names for those species.
	____________________________________________________________________ (7)
	____________________________________________________________________ (8)
	Task 8. Fill in the table 2 with the main antigenic properties of Salmonella species on which classification of Salmonella according to Kauffman – White is based.
	PROCEDURE OF PRACTICAL CLASS 5. SHIGELLA
	Main goal 1. Determine the stages of microbiological diagnosis of diseases caused by Shigella
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (5)
	1) Sampling of pathological material (feces, vomit, gastro-intestinal lavage) in patient with dysentery;
	2) Note about other materials which can be taken for microbiological examination in case of dysentery outbreaks. What pathological material can be taken at autopsy?
	_______________________________________________________________________ (10)
	Task 2.  Study the nutrient media for the isolation of Shigella from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of dysentery.
	2) Fill in the Table 1 with the main characteristics of the colonies on different media (1)
	Task 3. Study the procedure of bacterial smear preparation from Shigella colonies, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of Shigella.
	2) Draw the preparations of Shigella stained by Gram.
	S. flexneri                 S. dysenteriae                  S. boydii                          S. sonnei
	Task 4. Study the procedure of the pure culture isolation. Make notes about the media used to isolate Shigella pure culture and to examine its biochemical properties.
	______________________________________________________________________________________________________________________________________________ (8)
	Task 5. Study the main biochemical tests for identification of Shigella grown on selective media or obtained from the pure culture. Make notes about the ability of S. dysenteriae, S. flexneri, S. sonnei, S.boydii to ferment mannitol, glucose, lactose,...
	___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________...
	Task 6. Fill in the table 2 with the main biological properties of Shigella
	Task 7. Study serological test used for the determination the antigenic structure of Shigella and for identification of Shigella serotype (subserotype).
	1) Make notes about the principle of the serotyping and the typing sera which are used to examine antigenic types of Shigella isolates (S. flexneri, S. sonnei).
	Task 9. Study the treatment of shigellosis. Make notes about the types of preparations which are used for prevention and treatment of shigellosis.
	______________________________________________________________________________________________________________________________________________ (9)
	PROCEDURE OF PRACTICAL CLASS 6. VIBRIO
	Main goal 1. Determine the stages of microbiological diagnosis of cholera
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (6)
	1) Sampling of pathological material (feces, vomit, gastro-intestinal lavage) in patient with cholera;
	2) Make notes about different types of material sampling in case of cholera outbreaks. What pathological material can be taken at autopsy?
	_______________________________________________________________________ (11)
	3) Make notes about material which should be examined for the purpose of epidemiological investigation.
	_______________________________________________________________________ (12)
	4) Make notes about the media used for storage and transportation of the pathological material.
	_______________________________________________________________________ (13)
	Task 2.  Study the procedure of bacterial smear preparation from material contaminated with Vibrio cholerae, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of Vibrio cholerae.
	2) Draw the preparations of Vibrio cholerae stained by Gram.
	_________________________
	Task 3. Study the nutrient media for the isolation of Vibrio cholerae from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of cholera.
	3) Fill in the Table 1 with the main characteristics of the colonies on different media
	Task 4. Study the procedure of the pure culture isolation. Make notes about the media used to isolate of Vibrio cholerae pure culture and to examine its biochemical properties.
	______________________________________________________________________________________________________________________________________________ (10)
	Task 5. Study the main biochemical tests for identification of Vibrio biovars grown on selective media or obtained from the pure culture.
	1) Make notes about the ability to produce oxidase, to ferment glucose, lactose, sucrose, to form acetoin, hydrogen sulfide, gas, and acids.
	___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________... (1)
	2) Make notes about the principle of the String test used for identification of Vibrio cholera.
	3) Fill in the table 2 with the biochemical properties of cholera vibrio and study the groups of Vibrio according to Heiberg
	Task 7. Study the test used for the determination the antigenic structure of Vibrio, their pathogenic properties, resistance to antibiotic and phages in procedure for distinguishing Vibrio biovars.
	1) Make notes about the principle of pathogenic properties determination.
	____________________________________________________________________ (9)
	PROCEDURE OF PRACTICAL CLASS 7. CORYNEBACTERIA
	Main goal 1. Determine the stages of microbiological diagnosis of diphtheria
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (7)
	1) Sampling of pathological material (film from the tonsils, palate, uvula, mucus from the pharynx and nose) in patient with diphtheria;
	2) Sampling of other pathological material (discharge from the eyes, ears, wounds, vagina, and the affected area of ​​the skin). Make notes about different types of food and other item sampling.
	______________________________________________________________________
	______________________________________________________________________ (1)
	3) Make notes about the storage and transportation (transport medium) of the pathological material.
	______________________________________________________________________ (2)
	Task 2.  Study the procedure of bacterioscopic analysis, bacterial smear preparation from material contaminated with C. diphtheriae, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of C. diphtheria.
	2) Draw the preparations of C. diphtheriae stained by Loeffler and by Neisser method.
	_________________________                           __________________________
	Task 3. Study the nutrient media for the isolation of C. diphtheria. from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of diphtheria.
	2) Fill in the Table 1 with the main characteristics of the colonies on different media (2)
	Task 4. Study the main biochemical tests and media used to examine biochemical properties of Corynebacteria grown on selective media or obtained from the pure culture.
	1) Make notes about the principle of determination of cystinase (Pizu`s test).
	______________________________________________________________________________________________________________________________________________ (11)
	2) Make notes about the medium used to study the ability to ferment glucose, sucrose, and soluble starch.
	______________________________________________________________________________________________________________________________________________ (12)
	3) Make notes about the determination of nitrate reductase to identify Corynebacteria species.
	______________________________________________________________________________________________________________________________________________ (13)
	4) Fill in the table 2 and 3 with the main biochemical properties of Corynebacteria
	Task 5. Study the test used for the determination the toxigenic properties of Corynebacteria. Make notes about the principle of Elek's test.
	PROCEDURE OF PRACTICAL CLASS 8. MYCOBACTERIA
	Main goal 1. Determine the stages of microbiological diagnosis of tuberculosis
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (8)
	Sampling of pathological material (sputum, mucus from the pharynx, pleural exudates, pus) in patient with tuberculosis. Make notes about other material sampling in rare cases.
	____________________________________________________________________ (10)
	________________________________________________________________________________________________________________________________________ (7)
	____________________________________________________________________ (11)
	Task 2.  Study the procedure of bacterioscopic analysis, bacterial smear preparation from material contaminated with Mycobacterium tuberculosis, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of M. tuberculosis.
	2) Draw the preparations of Mycobacterium tuberculosis stained by Ziehl – Neelsen.
	_________________________ (1)
	3) Make notes about the appearance of M. tuberculosis in smears stained with auramine-rhodamine. What other types of fluorescent staining is used?
	_______________________________________________________________________ (14)
	4) Make notes about the homogenization method for improvement the detection of M. tuberculosis in sputum.
	_______________________________________________________________________ (15)
	5) Make notes about the flotation method for improvement the detection of M. tuberculosis in sputum.
	_______________________________________________________________________ (16)
	Task 3. Study the nutrient media for the isolation of M. tuberculosis from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of tuberculosis.
	3) Fill in the Table 1 with the main characteristics of the colonies of M. tuberculosis
	4) Make notes about the growth of M. tuberculosis in liquid media and the composition of these media.
	_______________________________________________________________________ (17)
	5)  Make notes about the principle of Price and Shkolnikova methods of microcultures in identification of M. tuberculosis.
	_______________________________________________________________________ (18)
	_______________________________________________________________________ (19)
	Task 4. Study the main biochemical tests and media used to examine biochemical properties of M. tuberculosis grown on selective media.
	1) Make notes about the main properties of Mycobacterium which are examined for the detection of causative agent of tuberculosis.
	______________________________________________________________________________________________________________________________________________ (14)
	2) Make notes about the principle of Niacin test.
	______________________________________________________________________________________________________________________________________________ (15)
	4) Fill in the table 2 with the main biological and biochemical properties of Mycobacterium.
	5) Make notes about the principle of the virulence determination of mycobacteria.
	_______________________________________________________________________ (20)
	Task 5. Study the tests used for the determination of mycobacteria resistance to antibiotics. Make notes about the direct and indirect methods.
	PROCEDURE OF PRACTICAL CLASS 9. CLOSTRIDIA
	Main goal 1. Determine the stages of microbiological diagnosis of botulism
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (9)
	Sampling of pathological material (gastric lavage, vomit, blood, feces, urine, suspicious food leftovers) in patient with botulism. Make notes about material sampling in autopsy.
	______________________________________________________________________________________________________________________________________________ (16)
	Task 2.  Study the nutrient media for the isolation of Clostridium botulinum from pathological material and cultural properties of their colonies.
	Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of botulism.
	_______________________________________________________________________ (21)
	2) Study the procedure of C. botulinum pure culture isolation. Make notes about the media used to isolate C. botulinum pure culture and to examine its biochemical properties.
	______________________________________________________________________________________________________________________________________________ (17)
	3) Fill in the Table 1 with the main characteristics of the colonies of Clostridium botulinum
	Task 3. Study the procedure of bacterial smear preparation from colonies of Clostridium botulinum, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of C. botulinum.
	2) Draw the preparations of C. botulinum stained by Gram.
	_________________________ (2)
	Task 4. Study the main biochemical tests and media used to examine biochemical properties of C. botulinum obtained from the pure culture.
	1) Make notes about the ability of C. botulinum to ferment glucose, galactose, glycerin, maltose, sucrose, fructose, to produce acid, gas, indole, and H2S, to digest gelatin.
	______________________________________________________________________________________________________________________________________________ (18)
	2) Fill in the table 2 with the main biochemical properties of Clostridium
	2) Make notes about the principle of determination of the botulinum toxin type.
	_______________________________________________________________________ (22)
	Main goal 2. Determine the stages of microbiological diagnosis of tetanus
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (10)
	______________________________________________________________________________________________________________________________________________ (19)
	Task 2. Study the procedure of bacterial smear preparation from material contaminated with Clostridium tetani, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of C. tetani.
	2) Draw the preparations of C. tetani stained by Gram or by Ozheshko method.
	_________________________ (3)
	Task 3.  Study the nutrient media for the isolation of Clostridium tetani from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of tetanus and the cultivation conditions.
	2) Study the procedure of C. tetani pure culture isolation. Make notes about the media used and antibiotics added to isolate C. tetani.
	______________________________________________________________________________________________________________________________________________ (20)
	3) Fill in the Table 3 with the main characteristics of the colonies of C. tetani.
	PROCEDURE OF PRACTICAL CLASS 10. ZOOANTROPONOUS INFECTION AGENTS
	Main goal 1. Determine the stages of microbiological diagnosis of plague
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (11)
	Sampling of pathological material in patient with plague. Make notes about material sampling in case of skin form, bubonic form, in all forms, and in case of damage to the intestines or meninges.
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (2)
	Task 3. Study the procedure of bacterial smear preparation from material contaminated Yersinia pestis, staining methods, and its examination.
	1) Make notes about the morphology and tinctorial properties of Yersinia pestis.
	2) Draw the preparations of Yersinia pestis stained by Gram or with methylene blue.
	_________________________ (4)
	3) Make notes about other method used for specific revealing Y. pestis in smears.
	_______________________________________________________________________ (23)
	Task 3.  Study the nutrient media for the isolation of Y. pestis from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of plague.
	2) Make notes about the growth of Y. pestis in liquid media.
	_______________________________________________________________________ (24)
	3) Fill in the Table 1 with the main characteristics of Y. pestis colonies
	4)  Study the procedure of Y. pestis pure culture isolation. Make notes about the media used to isolate Y. pestis pure culture and to examine its biochemical properties.
	______________________________________________________________________________________________________________________________________________ (21)
	Task 4. Study the main biochemical and serological tests used to examine biochemical and antigenic properties of Y. pestis obtained from the pure culture.
	1) Make notes about tests used for examination of antigenic properties of Y. pestis.
	_______________________________________________________________________ (25)
	2) Make notes about the media used to determine biochemical properties of Y. pestis and  the ability of Y. pestis to ferment glucose, mannitol, galactose, fructose, xylose, arabinose and glycerol, adonite, rhamnose and sucrose, to produce acid, gas, H...
	______________________________________________________________________________________________________________________________________________ (22)
	3) Fill in the table 2 with the main biochemical properties of Y. pestis
	2) Make notes about the principle of serological diagnosis of plague.
	_______________________________________________________________________ (26)
	3) Make notes about the express methods for the detection of the plague pathogen
	_______________________________________________________________________ (27)
	_______________________________________________________________________ (28)
	Main goal 2. Determine the stages of the diagnosis of tularemia
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (12)
	______________________________________________________________________________________________________________________________________________ (23)
	Task 2. Study the use of biological method for the diagnosis of tularemia and make notes about it.
	_______________________________________________________________________ (29)
	Task 3. Study selective nutrient media for the isolation of Francisella tularensis from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of tularemia and the cultivation conditions.
	_______________________________________________________________________ (30)
	_______________________________________________________________________ (31)
	2) Fill in the Table 3 with the main characteristics of the colonies of Francisella tularensis.
	Task 3. Study the procedure of bacterial smear preparation from material contaminated with Francisella tularensis, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of F. tularensis.
	2) Draw the preparations of F. tularensis stained by Romanovsky-Giemsa method.
	_________________________ (5)
	Main goal 3.  Determine the stages of the diagnosis of brucellosis Task1. Study the rules of material sampling and procedure of its preparation for microbiological study:
	_______________________________________________________________________ (32)
	Task 2. Study selective nutrient media for the isolation of Brucella from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of brucellosis and the cultivation conditions.
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (3)
	2) Make notes about Ruiz-Castaneda method to isolate Brucella.
	______________________________________________________________________________________________________________________________________________ (24)
	3) Make notes about myelo-culture and bile-culture isolation.
	______________________________________________________________________________________________________________________________________________ (25)
	4) Make notes about the use of chicken embryo to isolate Brucella
	______________________________________________________________________________________________________________________________________________ (26)
	5) Fill in the Table 4 with the main characteristics of the colonies of Brucella.
	Task 3. Study the procedure of bacterial smear preparation from colonies of Brucella, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of Brucella.
	2) Draw the preparations of Brucella stained by Gram method.
	Task 4.  Study the main distinguishing properties of Brucella species. Fill in the Table 5.
	Task 5. Study the use of biological method for the diagnosis of brucellosis and make notes about it.
	_______________________________________________________________________ (33)
	_______________________________________________________________________ (34)
	Task 6. Study the use of serological methods for the diagnosis of brucellosis and make notes about Wright agglutination test and agglutination reaction on the glass (Heddelson reaction).
	______________________________________________________________________________________________________________________________________________ (27)
	Task 7. Study the use of the Burne allergy test for the diagnosis of brucellosis and make notes about the positive reaction of the test.
	______________________________________________________________________________________________________________________________________________ (28)
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study: (13)
	1) Sampling of pathological material in patient with anthrax. Make notes about material sampling in case of skin form, intestinal form, pulmonary form, and in all clinical forms.
	_______________________________________________________________________ (35)
	_______________________________________________________________________ (36)
	Task 2. Study the procedure of bacterial smear preparation from material contaminated with Bacillus anthracis, staining, and its examination.
	1) Make notes about the morphology and tinctorial properties of Bacillus anthracis.
	2) Draw the preparations of B. anthracis stained by Rebiger`s method.
	_________________________ (6)
	3) Make notes about the different staining methods of smears with B. anthracis.
	Task 3. Study selective nutrient media for the isolation of B. anthracis from pathological material and cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of anthrax and the cultivation conditions.
	__________________________________________________________________________________________________________________________________________
	2) Fill in the Table 6 with the main characteristics of the colonies of B. anthracis.
	Task 4. Study the main biochemical and biological tests used to examine biochemical and antigenic properties of B. anthracis obtained from the pure culture. Fill in the Table 7 with the main biochemical properties of B. anthracis.
	Task 5. Study the use of biological method for the pathogenicity determination in diagnosis of anthrax and make notes about it.
	_______________________________________________________________________ (37)
	PROCEDURE OF PRACTICAL CLASS 11. RICKETTSIA, CHLAMYDIA, MYCOPLASMA
	Main goal 1. Determine the stages of diagnosis of rickettsiosis
	Task1. Study the microscopic methods of identification of Rickettsia prowazekii in bacterial smear prepared from contaminated material for the diagnosis of epidemic typhus fever.
	1) Make notes about smear fixation and staining methods, and the morphology of R. prowazekii.
	_______________________________________________________________________ (38)
	2) Draw the preparation of R. prowazekii stained by Zdrodovski.
	_________________________ (7)
	3) Make notes about material contaminated with R. prowazekii that can be examined using fluorescent serum.
	_______________________________________________________________________ (39)
	Task 2.  Study the serological methods used for diagnosis of infections caused by R. prowazekii.
	1) Make notes about the principle of Weigl’s reaction of agglutination and its components, and diagnostically important serum dilution.
	3) Make notes about molecular biology method of rickettsiae detection in pathological material.
	_______________________________________________________________________ (40)
	Task 3. Study the serological methods of identification of specific antibodies against Rickettsia typhi for the diagnosis of endemic (rat) typhus fever = Flea-borne (murine) typhus.
	Make notes about differential identification of infections caused by R. typhi and R. prowazekii using serological reactions.
	______________________________________________________________________________________________________________________________________________ (29)
	Task 4. Study the biological method of identification Rickettsia typhi and make notes about its principle.
	_______________________________________________________________________ (41)
	Task 5. Study the methods of identification of Coxiella burnetii for the diagnosis of Q-fever.
	1) Make notes about pathological material sampling in patient with Q-fever and isolation of Coxiella burnetii from it.
	_______________________________________________________________________ (42)
	2) Make notes about microscopic method of Coxiella burnetii examination.
	_______________________________________________________________________ (43)
	3)  Make notes about serological methods of diagnosis of Q-fever.
	______________________________________________________________________________________________________________________________________________ (30)
	4)  Make notes about Q-fever skin test.
	_______________________________________________________________________ (44)
	Task 6. Study the methods of identification of Rickettsia sibirica for the diagnosis of Siberian or North Asian tick typhus.
	1) Make notes about the principle of the biological method of R. sibirica identification.
	_______________________________________________________________________ (45)
	2) Make notes about localization of R. sibirica in eukaryotic cells stained by Zdrodovski.
	____________________________________________________________________ (12)
	3) Make notes about serological methods of diagnosis of infections caused by R. sibirica
	(CFT, indirect hemagglutination (IHA) test, Weil-Felix test, immunofluorescence, indirect hemolysis).
	_______________________________________________________________________ (46)
	_______________________________________________________________________ (47)
	Main goal 2. Determine the stages of the diagnosis of chlamydiosis
	Task 1. Study the rules of material sampling and procedure of its preparation for microbiological study. Make notes about causative agents and sampling of pathological material in patient with trachoma, ornithosis (psittacosis, avian chlamydiosis),...
	______________________________________________________________________________________________________________________________________________ (31)
	_______________________________________________________________________ (48)
	Task 2. Study the bacterioscopic method of Chlamydia identification in bacterial scrape preparations from patients diagnosed with chlamydiosis.
	1) Make notes about preparation fixation and staining methods, and the morphology of Chlamydia.
	_______________________________________________________________________ (49)
	2) Draw the preparation of Chlamydia (elementary body and reticulate body) in eukaryotic cells stained by Romanowsky-Giemsa.
	_______________________________________________
	Task 3. Study the use of biological method for the diagnosis of chlamydiosis and make notes about it.
	_______________________________________________________________________ (50)
	Make notes about the eukaryotic cell cultures used for isolation of Chlamydia trachomatis and Chlamydia psittaci and principle of the method.
	_______________________________________________________________________ (51)
	Task 4. Fill in the Table 1 with the main properties of Chlamydia species.
	Task 5. Study the immunology and molecular biology methods for the diagnosis of chlamydiosis. Make notes about the main tests used for that purpose.
	C. pneumoniaе___________________________________________________________
	Main goal 3.  Determine the stages of the diagnosis of mycoplasma infections. Task1. Study the rules of material sampling and procedure of its preparation for microbiological study:
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (4)
	Task 2. Study selective nutrient media for storage of tested material and isolation of Mycoplasma from pathological material, cultural properties of their colonies.
	1) Make notes about main components of selective and differential diagnostic media used in laboratory diagnosis of infections caused by Mycoplasma and Ureaplasma.
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (5)
	2) Make notes about the growth of Mycoplasma and Ureaplasma in liquid selective broth.
	_______________________________________________________________________ (52)
	3) Make notes about the growth of Mycoplasma and Ureaplasma colonies on agar.
	_______________________________________________________________________ (53)
	Task 3. Study the main biochemical tests and media used to examine biochemical properties of Mycoplasma.
	1) Make notes about the ability of Mycoplasma to hemolysis and hemadsorption.
	______________________________________________________________________ (3)
	2) Make notes about the ability of Mycoplasma to utilize arginine, urea, glucose.
	______________________________________________________________________ (4)
	Task 4.  Study the main distinguishing properties of Mycoplasma species.
	Fill in the Table 2.
	Task 5. Study the use of serological methods and molecular biology method for the diagnosis of Mycoplasma infections.
	1) Make notes about immunofluorescence assay (IFA).
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (6)
	2) Make notes about a reaction of passive hemagglutination (RPHA)
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (7)
	3) Make notes about a reaction of aggregate-hemagglutination (RAHA)
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (8)
	4) Make notes about an enzyme-linked immunosorbent assay (ELISA)
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (9)
	5) Make notes about the use of PCR for the diagnosis of Mycoplasma infections.
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (10)
	PROCEDURE OF PRACTICAL CLASS 12. SPIROCHETES
	Main goal 1. Determine the stages of the diagnosis of borreliosis
	Task1. Study the rules of material sampling and procedure of its preparation for microbiological study. Make notes about pathological material taken from patient infected with Borrelia recurrentis.
	_______________________________________________________________________ (54)
	Task2.Study the identification of Borrelia in bacterial smear prepared from contaminated material for the diagnosis of borreliosis (epidemic relapsing fever).
	1) Make notes about types of microbiological preparations and staining methods used for identification of bacteria in blood.
	_______________________________________________________________________ (55)
	_______________________________________________________________________ (56)
	2) Draw the preparation of Borrelia recurrentis stained by Giemsa method.
	____________________
	Task 3.  Study the serological methods used for diagnosis of infections caused by Borrelia.
	1) Make notes about the principle of determination of bactericidal activity of patient’s serum.
	5) Make notes about molecular biology method of Borrelia detection in pathological material.
	_______________________________________________________________________ (57)
	Task 4. Study the diagnostics of endemic relapsing fever. Make notes about the causative agents of the disease and vectors for transmission.______________________________
	______________________________________________________________________ (5)
	1) Make notes about the patient pathological material taken for analysis.
	______________________________________________________________________ (6)
	2) Make notes about staining methods for prepared smears and dark field microscopy.
	______________________________________________________________________ (7)
	3) Study the biological method for endemic relapsing fever diagnosis.
	______________________________________________________________________ (8)
	Task 5. Study the diagnostics of Lyme borreliosis caused by B. burgdorferi.
	1) Make notes about the patient pathological material taken for analysis and nutrient medium used for bacteria isolation.
	______________________________________________________________________ (9)
	2) Make notes about serological methods of identification of specific antibodies against B. burgdorferi.
	______________________________________________________________________________________________________________________________________________ (32)
	Main goal 2. Determine the stages of the diagnosis of syphilis
	Task 1. Study the rules of material sampling and procedure of its preparation for microbiological study. Make notes about sampling of pathological material in patient with different stages of syphilis: in the early period (primary stage) of the dis...
	______________________________________________________________________________________________________________________________________________ (33)
	Task 2. Study the bacterioscopic method of Treponema pallidum identification in microbiological preparations from material of patients diagnosed with syphilis.
	1) Make notes about microscopy type used for examination of T. pallidum contaminated material and the morphology of bacteria (draw the preparation).
	_______________________________________________________________________ (58)
	_________________________ (8)
	2) Make notes about tinctorial properties of T. pallidum, fixation and staining techniques used.
	______________________________________________________________________________________________________________________________________________ (34)
	Task 3. Study the use of serological methods in diagnosis of syphilis.
	1) Make notes about non-treponemal test and antigen used for it.
	_______________________________________________________________________ (59)
	_______________________________________________________________________ (60)
	2) Make notes about treponemal tests and antigen used for these.
	______________________________________________________________________________________________________________________________________________ (35)
	3) Make notes about Treponema pallidum immobilization (TPI) assay and stages of disease it can be used for.
	______________________________________________________________________________________________________________________________________________ (36)
	_______________________________________________________________________ (61)
	4) Make notes about microreaction of precipitation (MRP) with cardiolipin antigen.
	______________________________________________________________________________________________________________________________________________ (37)
	5) Make notes about indirect immunofluorescence reaction (RIF) in diagnosis of syphilis.
	______________________________________________________________________________________________________________________________________________ (38)
	6) Make notes about Wasserman complement-binding reaction.
	______________________________________________________________________________________________________________________________________________ (39)
	7) Make notes about enzyme-linked immunosorbent assay and its importance in diagnosis of syphilis.
	______________________________________________________________________________________________________________________________________________ (40)
	Main goal 3.  Determine the stages of the diagnosis of leptospirosis. Task1. Study the rules of material sampling and procedure of its preparation for microbiological study:
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (11)
	Task 2. Study the bacterioscopic method of Leptospira interrogans identification in microbiological preparations from material of patients diagnosed with leptospirosis.
	1) Make notes about microscopy type used for examination of L. interrogans, tinctorial properties and the morphology of bacteria (draw the preparation).
	______________________________________________________________________ (10)
	_________________________ (9)
	Task 3. Study selective nutrient media for isolation of Leptospira pure culture.
	Make notes about the main components of selective and differential diagnostic media used in laboratory diagnosis of leptospirosis and time needed for cultivation.
	_______________________________________________________________________ (62)
	Task 4. Study the main biochemical properties of Leptospira.
	1) Make notes about the principle of the tests for hemolytic activity examination.
	Method of "wells" _______________________________________________________
	The method of agar layers _________________________________________________
	2) Make notes about the principle of the tests for phospholipase activity examination.
	_______________________________________________________________________ (63)
	3) Make notes about the principle of the tests for esterase activity examination.
	_______________________________________________________________________ (64)
	4) Make notes about the principle of the tests for DNAase activity examination.
	_______________________________________________________________________ (65)
	Task 5. Study the biological method for leptospirosis diagnosis.
	_______________________________________________________________________ (66)
	Task 6. Study the use of serological methods and molecular biology method for the diagnosis of leptospirosis.
	1) Make notes about microagglutination test and serum diagnostic titer.
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (12)
	2) Make notes about an enzyme-linked immunosorbent assay (ELISA).
	______________________________________________________________________________________________________________________________________________ (41)
	5) Make notes about the use of PCR for the diagnosis of leptospirosis.
	_______________________________________________________________________ (67)
	PROCEDURE OF PRACTICAL CLASS 13. PATHOGENIC FUNGI
	Main goal 1. Determine the stages of the diagnosis of fungal infection
	Task1. Study the procedure of diagnosis of fungal infections.
	1) Study the main causative agents of human fungal infections. Note them below:
	Aspergillosis_________________________ Fusariosis__________________________ Zygomycosis__________________________Candidiasis_________________________ Penicilliosis__________________________ Pneumocystosis______________________
	2) Study the main staining techniques for microscopic preparations of fungi.
	Make notes about reagents needed for staining by Hotchkiss-McManus, by Gram-Walsh, by Sabouraud, by Adamson, by Bern, by Besson, Lactophenol Cotton Blue Stain, Lacto-Fuchsin Stain. Indicate the result colour of fungal cells and the background.
	___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________... (2)
	3) Study the main nutritional media for pathogenic fungi isolation. Make notes about the use and the ingredients of Sabouraud agar medium, Sabouraud broth, Wort Broth, DTM agar, Czapek-Dox medium, Corn meal agar, Gorodkov agar, Rice Extract Agar, Pota...
	___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________... (3)
	Task2. Study the procedure of diagnosis of candidiasis.
	1) Study the rules of material sampling and procedure of its preparation for microbiological study. Make notes about pathological material taken from patient infected with Candida albicans.
	____________________________________________________________________ (13)
	2) Study the microscopic picture of Candida albicans in pathological material preparations. Make notes about morphology of the fungi and draw the preparation.
	____________________________________________________________________ (14)
	_________________________ (10)
	3) Study the procedure of the pure culture isolation from pathological material contaminated with C. albicans. Make notes about the media used for candidiasis diagnosis.
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (13)
	4) Study the assimilation test for the identification of Candida. Make notes about the principle of the test.
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________ (14)
	5) Study Candida Albicans Skin Test. Make notes about the principle of the test.
	_______________________________________________________________________ (68)
	6) Study serological tests and molecular biology test for the identification of Candida albicans infection. Make notes about the principle of indirect immunofluorescence test, latex agglutination test, immunoelectrophoresis, PCR.
	___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________... (4)
	7) Study the etiological therapy of candidiasis. Make notes about the main drugs and their active ingredients used for systemic and local treatment of Candida albicans infection.
	___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________... (5)
	Task 3. Study the procedure of diagnosis of aspergillosis.
	1) Study the rules of material sampling and procedure of its preparation for microbiological study. Make notes about pathological material taken from patient infected with Aspergillus.
	____________________________________________________________________ (15)
	2) Study the microscopic picture of Aspergillus fumigatus in pathological material preparations. Make notes about morphology of the fungi and draw the preparation.
	____________________________________________________________________ (16)
	_________________________ (11)
	3) Study the procedure of the pure culture isolation from pathological material contaminated with Aspergillus. Make notes about the purpose of cultural method.
	_______________________________________________________________________ (69)
	4) Study serological test and skin test for the identification of Aspergillus infection. Make notes about the principle of the test.
	____________________________________________________________________ (17)
	____________________________________________________________________ (18)
	5) Study the standard treatment of aspergillosis. Make notes about the main drugs and methods of treatment of Aspergillus infection.
	____________________________________________________________________ (19)
	______________________________________________________________________________________________________________________________________________ (42)
	Task 4. Study the procedure of diagnosis of pneumocystosis.
	1) Study the rules of material sampling and procedure of its preparation for microbiological study. Make notes about pathological material taken from patient infected with Pneumocystis jiroveci.
	____________________________________________________________________ (20)
	2) Study the microscopic picture of Pneumocystis jiroveci in pathological material preparations. Make notes about the methods of staining, morphology of the fungi and draw the preparation.
	____________________________________________________________________ (21)
	_________________________ (12)
	3) Study serological tests and histological study for the identification of P. jiroveci infection. Make notes about the principle of the tests.
	_______________________________________________________________________ (70)
	Task 5. Study the procedure of diagnosis of zygomycosis.
	1) Study the rules of material sampling for microbiological study. Make notes about pathological material taken from patient with zygomycosis.
	_______________________________________________________________________ (71)
	2) Study the microscopic picture of Cunninghamella bertholletiae in pathological material preparations. Make notes about the morphology of the fungi and draw the preparation.
	_______________________________________________________________________ (72)
	_____________________
	3) Study the main clinical diagnostic tests for zygomycosis and methods of therapy. Indicate the clinical tests and names of the drug used for the therapy.
	______________________________________________________________________________________________________________________________________________ (43)
	Task 6. Study the procedure of diagnosis of fusariosis.
	1) Study the rules of material sampling for microbiological study. Make notes about pathological material taken from patient with mycotoxicosis caused by Fusarium sporotrichiella.
	_______________________________________________________________________ (73)
	2) Study the microscopic picture of Fusarium in pathological material preparations. Make notes about the morphology of the fungi and draw the preparation.
	_______________________________________________________________________ (74)
	_________________________ (13)
	3) Study the procedure of the pure culture isolation from pathological material contaminated with Fusarium. Make notes about the medium used for the causative agent isolation and morphology of their colonies.
	______________________________________________________________________________________________________________________________________________ (44)
	4) Study serological tests for fusariosis diagnosis and methods of the therapy. Indicate the tests and names of the drug used for the therapy.
	______________________________________________________________________________________________________________________________________________ (45)
	Task 7. Study the procedure of diagnosis of penicilliosis.
	1) Study the rules of material sampling for microbiological study. Make notes about pathological material taken from patient with penicilliosis marneffei caused by Penicillium marneffei.
	_______________________________________________________________________ (75)
	2) Study the microscopic picture of Penicillium marneffei in pathological material preparations. Make notes about the staining techniques, morphology of the fungi, and draw the preparation.
	_______________________________________________________________________ (76)
	_________________________ (14)
	3) Study the procedure of the pure culture isolation from pathological material contaminated with Penicillium marneffei. Make notes about the medium used for the causative agent isolation and the growth conditions for their colonies.
	______________________________________________________________________________________________________________________________________________ (46)
	4) Study serological and cytological tests for penicilliosis diagnosis and methods of the therapy. Indicate the tests and names of the drug used for the therapy.
	______________________________________________________________________________________________________________________________________________ (47)
	Draw the preparations:
	_________________________                     _____________________________
	PROCEDURE OF PRACTICAL CLASS 14. MICROBIOLOGICAL DIAGNOSTICS OF NOSOCOMINAL INFECTIONS
	Main goal 1. Determine the stages of the diagnosis of nosocomial infections
	Task1. Study the procedure of diagnosis of infections caused by Pseudomonas aeruginosa.
	1) Study the main diseased condition caused by P. aeruginosa. Note them below:
	______________________________________________________________________________________________________________________________________________________________________
	2) Study the rules of material sampling and procedure of its preparation for microbiological study. Make notes about pathological material taken from patient infected with P. aeruginosa.
	_________________________________________________________________________
	3) Study the main nutritional media for P. aeruginosa isolation. Make notes about differential diagnostic media used for the bacteriological examination and growth conditions.
	__________________________________________________________________________________________________________________________________________________4) Study the growth type of P. aeruginosa in liquid and on solid media. Fill in the Table 1 with the main...
	5) Study procedure of the pigment pyocyanin production examination. Make notes about medium and reagents needed for this study.
	_________________________________________________________________________ (1)
	6) Study the main biochemical tests for identification of P. aeruginosa and media used for that purpose. Make notes about the proteolytic activity, nitrate reduction, the ability to ferment glucose, to produce indole, hydrogen sulfide, and oxidase, to...
	__________________________________________________________________________________________________________________________________________________
	_________________________________________________________________________ (2)
	Make notes about growth at 42  C, the phenomenon of spontaneous iridescent lysis, type of hemolysis on blood agar.
	_________________________________________________________________________ (3)
	_________________________________________________________________________ (4)
	7) Study the procedure of bacterial smear preparation from P. aeruginosa colonies, staining, and its examination.
	Make notes about the morphology and tinctorial properties of P. aeruginosa.
	Draw the preparation of P. aeruginosa stained by Gram.
	___________________________
	8) Study serological test for the identification of P. aeruginosa strains. Make notes about the principle of the test.
	_________________________________________________________________________ (5)
	_________________________________________________________________________ (6)
	Precaution to be taken while performing oxidase test:
	Do not use Nickel-base alloy wires containing chromium and iron (nichrome) to pick the colony and make smear as this may give false positive results.
	Interpret the results within 10 seconds, timing is critical.
	Note:
	The oxidase test must be performed from 5% sheep blood agar or another medium without a fermentable sugar. Fermentation of carbohydrate results in acidification of the medium (e.g., lactose in MacConkey Agar or Sucrose in TCBS), and a false negative o...
	During the identification of suspected Vibrio cholerae isolate, it is not possible to perform an oxidase test directly from a TCBS culture because the acid produced by the sucrose fermenting colonies will inhibit the oxidase reaction.
	Oxidase test results
	Bacterial genera characterized as oxidase positive include Neisseria and Pseudomonas etc. Genera of the Enterobacteriaceae family are characterized as oxidase negative.
	Name of Oxidase positive bacteria are: Mneomoics for Oxidase Positive Organisms- PVNCH (It’s just an acronym inspired by the famous mneomonic for Urease Positive organisms-PUNCH)
	1. P: Pseudomonas spp
	2. V: Vibrio cholerae
	3. N: Neisseria spp
	4. C: Campylobacter spp
	5. H: Helicobacter spp/ Haemophilus
	6. Aeromonas spp
	7. Alcaligens
	PROCEDURE OF PRACTICAL CLASS 15. ISOLATION AND IDENTIFICATION OF SANITARY- IMPORTANT MICROORGANISMS FROM WATER AND AIR IN ENCLOSED SPACES
	Main goal 1. Determine the stages the sanitary and microbiological quality control of drinking water.
	1) Study the main rules of tap water sample collection. Note them below:
	______________________________________________________________________________________________________________________________________________ (48)
	Task 2. Study the determination of the total microbial count (TMC) when assessing the quality of drinking water. Make notes about it
	_______________________________________________________________________ (77)
	1) Study the deep inoculation into solid nutrient media. Make notes about the method.
	______________________________________________________________________________________________________________________________________________ (49)
	2) Make notes about TMC for drinking water and for the water of wells according to State sanitary rules and norms No. 383___________________________________________
	Task 3. Study procedure of “coliform bacteria” determination. Make notes about these bacteria.
	_______________________________________________________________________ (78)
	1) Study the method of membrane filters. Make notes about the medium used and necessary volume of the tested water.
	______________________________________________________________________________________________________________________________________________ (50)
	2) Make notes about tinctorial and biochemical properties which are studied to determine the coliform bacteria in water.
	_______________________________________________________________________ (79)
	3) Make notes about the standard requirements for coliform index and coli-titer of water________________________________________________________________
	4) Study the tube fermentation method. Make notes about the principle of the method.
	_______________________________________________________________________ (80)
	_______________________________________________________________________ (81)
	_______________________________________________________________________ (82)
	5) Study the procedure detection of Escherichia coli phage. Make notes about the principle of the method. Fill the table 1 with hygienic requirements for water.
	______________________________________________________________________________________________________________________________________________ (51)
	Main goal 2. Determine the stages the sanitary and microbiological quality control of air.
	Task 1. Study the sanitary and microbiological indicators of air.
	1) Make notes about bacteria species including pathogenic, determinations of which are carried out for air sanitary condition examination.
	______________________________________________________________________________________________________________________________________________ (52)
	Task 2. Study Koch sedimentation method.
	1) Make notes about the principle of the method and media used for different microorganism isolation from air.
	________________________________________________________________________________________________________________________________________ (8)
	Task 3. Study aspiration method with the use of the Krotov’s apparatus.
	1) Make notes about TMC determination using this method.
	_______________________________________________________________________ (83)
	2) Study the procedure of examination of air for the presence of fungi. Make notes about the principle of their isolation.
	______________________________________________________________________ (11)
	3) Make notes about the index of sanitary-indicative microorganisms.
	______________________________________________________________________ (12)

