MIEETHOD OF IDENTIFICATION OF MICROOFGANISM

A classification scheme provides a list of characteristi<s and 2 means for compari
identification of an organism. Once organism is identified, it can bé placed i
devised classification scheme. Microorganisms are identified for practiéai purpo

{0 delermine an appropriate treatment for an infectior. They are not necessarily identified by the

same technigues by which they are classified: hMost identification procedure

5 are easily
performed in a laboratory and used as few procetiures or tests as possible. Protozoa, parasitic

worms, and fungi can usually be identified microsccpically, Most prékaryotic organism do not
have distinguishing rorphological features or: even much variztion in size and shape.
Consequently, microbiologist has developed a variety of methods to t=st metabolic re: d
other characteristics to identify prokaryotes. Bergey’s Manual of Determinative Bacteriolo
been a widely used reference. Does not classify bacieria according to evolutionary relatedness
but provide identification (determinative) schémes based on suth criteria as cell wall
coraposition, morphology, differential staining, 0xdygen requirements, and biochemical testin

sing.
€

There are several criteria and methods for the claszification of micrdorganism and the routine
identification of some of those organism e.g properti«is of the organismi, the source and habitat of
thc isolate. ‘

MORPHOLOGICAL CHARACTERISTICS | :

Morphological (siructdral) characteristics have helped taxonomist classify organism for 200
years. Higher organisms are frequently classified according to observed anatomical detail. But |
many micreorganisms Iook too similar to be classified by their structures. Through a microscope.
orpanisim hat might differ in metabolic or physioipgical properties may iook alike. Literally
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intraceilviar structures does not always mean easy classification, however, pretmocystis
npeumonia is the most common opportunistic infection in immunocompromised individuaisand
i5 a significant cause of death in AIDs patients .

Cell morphology tells us little about phylogenic relationships. However, morphological
characte:istics are still useful in identifying bacteria. For example, differences in such structure

as endospores or flagella can be helpful. 3 P:'
' ; : Fat
The first step in identifying bacteria is differedtia: staining. Most bacteria are either gram — |

I { p - 14 . . § e . - _ - .
positive (G+) or gram-negative (G-). Other differen‘ial stains, such as the acid-fast stain, can be :
useful for more limitéd group of microorganism. These stains are based on the chemical L?’[,V‘

i - % ¢ . ] - . v < a3 L7,
composition of the cell walls and therefore are mot useful in identifving either the wail-less | & 71

bacteria or the archaea with ‘unusual walls. Microscopic examination of Gram stain or an acid- E%’w
fast stain is used to obtain information quickly in‘the clinical environment.-

BIOCHEMICAL TEST T

a8 b e

Enzymatic activities are widely used to differentiats bacteria. Even closely related bacteria can
usually be separated into distinct species by subjecting them to biochemical tests;, such as cne to
determine their ability to ferment an assortment of selected carbohydrate. Moreover,
biochemical tests can provide insight into a species niche in the ecosystem. For exa’mple,ﬁ a
bacterium that fix nitrogen gas or oxidized elemental sulfur will provide important nutients 107
plan and animals. Enteric, gram-negative (G-} bacteria are-a. large heterogeneous group of
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microbes whose natural habitat is the integtinal tract pf humans and other animals. This family
containg several pathogens that cause diz:zr'hcal illness. A number of test have been developed il
that technicians can quickly identify the pathogens, then a clinician can provide appropriate
weatment, and epidemiologist can locate the source of zn illness. All members of the family
Enterobacleriaceae are oxidase-negative. Among the/enteric bacteria :arc member of the genera
Escherichia, Enterobacter and, Salmonella. Eschericha, Enterobacter, and Citrobacter, which
ferment lactose to produce acid and gas; can be distinguished from Salmonella and Shigella,
which do pot. ! 3 ,

In the c]igllicul diagnosis of a discase, a faarticular sf)ecies and even a particular strain must be
identified in other to proceed with proper treatment. To this end, specific series of biochemical
tests havé been developed for fust identification in hospital laboratories. Rapid biochemical
systems ly‘luvc been developed for yeast an"d other fungi, as well as bacteria.

TYPES OF SEROLOGICAL TEST ; j

HE 1
Scrology‘; Is the scierice that studies blood serum|and immune responses that are evident in
serum. Microorganisms are antigenic; that is, mjcrobrganisms that enter an animals body
stimulate| it to form antibodies. Antibodies are proteins that circulate irf the blood and combine in
a highly specific way with the bacteria that caused their production. For example, the immune
system of a rabbit injected with killed typhoid bacteria (antigens) responds by producing
antibodies against typhoid bacteria. Solutions of such antibodies used in the identification of
many medically important microorganisms are commercially available; such a solution is called
an antisc:rum (plural: antisera). If an unknown bafcterju'm is isolated from a patient, it can be
tested against known antisera and often identified quickly. '

| . . ! { . . R
In a procedure called a slide agglutination test, samples of an unknown bacterium are placed in a

| . o . ' Tqe o o
__dien of saline on cach of several slides. Then a different known antiserum is added to each

sm.\plcjl'ﬂhc”biiéi‘éfizi oguiutnate (chunp) when-mixed-with antibodies that were produced in
vesponsg to that species or strain of bacterium; a positive test is indicated by the presence ¢l
agglutination. o
| p H i H
Serological testing can differentiate not only among microbial spec:ies but also among strain
within species. E.g Rebecca Lancefied was able to;classify serotypes of streptococci by studying
serological reactions. She found that the different antigens in the cell walls of various serotypes
of streptococci stimulate the formatio:n of different antibodies. In contrast, because closely
related bacteria also produce some of the same antiger:s, serological testing can be used to screen
bacterial isolates for possible similarities. If an antiserum reacts with proteins from different

: : . L {, :
bacterial species or strains, these bacterja can be testec further for relatedness.
! {

MEDIA USED IN MICROBIOLOGY LABORATORY
| | [:
There are different media used for microlbiological isolation and identification of

: | . . I ¢
microorganisms. They are generally classified into five:
: | .

1. General purpose media,
2. Differcntial media-

3, Selectivc media,
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4, Enriched media.
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MECHANISM OF ACTION OF GENERAL PURPOSY, MEDIA :

uch a medium normally consists of a mixture of protcin digest (pepto‘nc triptone) and inorganic
salts, hardened by addition of 1.5% agar. Examples of standard general purpose media that will
support the growth of a wide variety of bacteria 1ncluf-v nutrxent agar are tryptlc soy agar.

MECHANISM OF ACTION OF DIFFERENTIAL MLDIA !

1

‘A media) whu.h differentiates or dlstmgulshes betWeen dlfferent types of microorganism based on

dmucnu_s in appeararice of growth or color changes,
Ci Ncytw / (l.Hw L_q&Qc,g,g / NeH e PH ~

1. Fosin Me thylene Blue (EMB) Agar: Is seleclive and differential because bacteria that
ferment lactose produce dark purple color or a metallic: green sheen on'the media.

l

2 Triple sugar ion ag,al (TSI): Isa dlfferenhal medxum that contau’ts lactose, sucrose, a small
amount of glucose (deéxtrose), ferrous sulfate and the pH indicator (phenol red). It is used to
Hifferentiate enteries based on the ab111ty to reduce su ﬁlr and fernﬁent ¢ arbohydrates

3 MacConkey (MAC) Agar: Is both selective and dlfferentla] the selective components in

)
. MAC are bile salts and crystal violet which inhibit the growth f Gram-Positive (G+) bacteria.
,\ﬁ*/} The presence of lactose and neutral red, a pH mthcator allows the differentiation of gram-
U, negatve (G -) bacterid based on the products relea sed when they use lactose as a carbon and
energy source. The colours of those that release acidic products ar’e red.(e.g E.coli)
MECHANISM OF ACTION OF SELECTIVE MEDIA |
1. }’ntafo De"hosl. agar (PDA): Consists of potato infusion'] and dextrose. Potato infusion
e rmv e o utrienin Dase for luxuriant growth of most fungi while dextrose serves as a growth

:;f.ixm';'lzm J" he mcorpm ation of tartaric acid (TA) i the medium ToWers e pH 0 35 thercby =

inhibiling bacteria gréwth. Chloramphenlcol acts as a selectlve agents to inhibit bacteria
overgrowth of competing microorganism from mixed spec1mens wh:]e permitting the selective

isolation of fungi. - ;

2. Sabouraud Dcxtros' Agar (SDA): Is a selective medium plimaril)" used for the isolation of
dermatophytes, other fungi and yeast but can also glow ﬁlamentous bac teria such as Norcardia.

The acidic pH of this medium (pH ‘about 5.0) mlublts the growth o:( bacteria but permits the
growth of yeast and most filamentous fungi. ThIS medium js also employed.to determine
mycological evaluation of food, contamination in cosmetlo and clmlcally to aid the diagnosis of

yeast and fungi infections. :

The SDA media is comprised of enzymatic chgest of casein and animal ‘tissue which provide a
nutritious source of amino acids and mtrogenous co'npounds for; the growth of fungi and yeast.

Dextrose is the fermentable carbohydrate 1ncorpoi ated in hlgh ‘concentration as a carbon and
energy source. Agar is the solidifying agent. Addition of antibiotics-like chloramphenicol and
tetracycline acts as broad spectrum antimicrobials to inhibit the growth of a wide range of gram-
positive (G+) and gram-negative (G-) bacteria. Gent amycm is added to further inhibit the growth
of gram-negative (G ) bacteria. SDA was created by and narned after Raymond Sabouraud in
1892. f ;

|

13 i

i

L e v g,

Scanned with ComScanner



3. Fosin Methylene Blue (EMB) Agar: 1: selective for gram-negative, but inhibit the growth of
prrame-positive (G1). ‘

4, Mannitol Salt Agar (MSA): Is both selective and differential. It contains 7.5% NaCl and
selects for salts tolerant bacteria, | |

! ]
The selective agents for mannitol salt agar (MSA) is sodium chloride. The pH indicator of
mannitol salt agar is phenol red. ‘

‘
{

5. Pheynlethyl Alcohol Agar (PEA): T SCICCUVC fOf gram-positive (G ( +) but inhibit the growth
nl gram-negative (G-).

6. Salmonella Shigelld (SS) Agar: [s a sclcctivc and differential meditim. It is used for isolation.
cultivation and differentiation of Gram- nc;,ativr, (G-) enteric microorganisms isolated from both

linical and non clinical specimens such as from fau:cs urine and clinical suspected food items
[ (resh dnd canned foods).

A his mqum is not recommended for thc pnmary isolation of Smgclla Despite is name,

Lalmonella Shigella (SS) agar is not suitable for isolating Shigella as it is inhibitory to most
Ltrains.’

COMPOSITION OF SALMONELLA SHIGELLA AGAR AND FUNCTION

1. Lactose: Fermentable carbohydrates

2. Beef extract: T’rotL ose peptone; Provides thc ni‘rogen, vitamins and amonao acids in (88}
agnr

3. Ferrie citrate: Sodium lhlosulfmc is also sulfur source and acts with ferric citrate us an

indicator to deteet hydrogen sulfide production.
Il'i'" :,ngium 'Il\isoullphnlc and sodium citrate: S¢lective agents, providing an alkaline pH

i """' 171][?"‘\ b«hil ai\ﬁm: e ::.':., -4 L2 O"‘" 's ook @Bade " (‘!v DIVELR (\"‘ r(“'rnc
5. Bile salts: The bike salt inhibits growth of gmm posmvc mxcrobrgamsms
6. Brilliant Green / Neutral Red pH: Indicator

T Ag wr: Solidifying agent
! i | !
\’IECHANISM OF ACTION OF ENRICHED MED:A

| T k
Media supplemented by blood or other special nutrients (e.g blood agar) to allow growth of
hrganisms that cannot grow on general purposc media.

rain Heart infusion.agar (BHI): Is a growth mcdnum for growmg microorganisms. It is a
utrient rich medium and can therefore be used to culture a variety of fastidious organism. In
amcuhr it has been vsed to culture streptococci, whxch can be otherwise challenyng 10 grow.

- (BHI) is made by combining an infusion from boiled bavine or ptocmc heart and brain

wnh variety of other nutrients. |
- (BHI) broth is often used in food safety water safety ; and antibiotics sensitivity tests.
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* Transport media contains buffers and salts
- Peptone water ~
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