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Bacterial pathogens and normal flora of humans 
I. Objective 

The goal of this lab and next weekÕs is to show you how to deal with samples that might come from 
individuals infected with a pathogenic microbe. In any infection it is critical to first isolate the putative pathogen 
from other microbes that are part of the normal flora and second, to perform tests that will lead to identification  
of the pathogen. You will learn how to use various types of media and biochemical tests to aid in the isolation 
and identification of specific groups of microorganisms over the next two weeks. 
II. Background:  

Microbes, including bacteria and fungi (which includes yeast), are prevalent on and in particular regions of 
the body and are considered the normal flora . Many of these microbes serve beneficial roles by preventing 
pathogens from growing and/or by producing products that the human body needs. An example of a beneficial 
product is the production of menaquinone (vitamin K) in the intestinal tract by Escherichia coli.  

The Normal Flora: 
Skin:  The human skin is home to about 600 million bacteria! Four main groups predominate almost 

everywhere on the skin: corynebacteria (diphtheroids such as Corynebacterium diphtheria), 
micrococci (which include the staphylococci such as Staphylococcus epidermidis), streptococci (either 
alpha (! ) or gamma (") hemolytic), and the enterococci. Besides bacteria the skin also is the home to 
yeast and fungi. The populations of microbes vary over the bodyÕs skin due to differences in pH, 
oxygen, and secretions. Certain groups, such as the diphtheroids, are found mainly in the groin and 
armpits. The densities of microbes vary considerably. The armpit is home to about 500,000 bacteria 
per square inch; the forearm - about 12,000 bacteria per square inch. 

Eye:  Microbes normally found on or around the eye include staphylococci, streptococci, diphtheroid 
bacilli, Haemophilus, and Neisseria. 

Upper Respiratory Tract:  Microbes normally found in the upper respiratory tract include staphylococci, 
streptococci (such as Streptococcus pneumoniae), diphtheroid bacilli (such as Corynebacterium 
diphtheria), spirochetes, Neisseria, Haemophilus, and Branhamella. 

Mouth And Teeth:  Microbes normally found on the mouth and teeth include staphylococci, streptococci 
(particularly Streptococcus mutans), Lactobacillus acidophilus, Actinomyces odontolyticus, anaerobic 
spirochetes, and vibrios (comma-shaped bacteria). 

Intestinal Tract (GI or gastro-intestinal tract):  Microbes normally found in the upper intestine 
include lactobacilli and enterococci (such as Enterococcus faecalis). Microbes of the lower intestine 
and colon include mostly anaerobes where >90% are anaerobes (such as Bacteroides and 
Clostridium.), enterics (Escherichia coli and relatives), Pseudomonas, and Candida (a yeast). 

Genitourinary Tract (genital region and urethra):  Microbes normally found in the genitourinary 
include a balanced population of yeast (such as Candida) and lactobacilli found in the vaginal tract of 
a healthy woman. Mycobacterium smegmatis can be found on the penis. The urine of a healthy 
individual is sterile but can become contaminated due to transfer of microbes from the GI or genital 
tract. 

Distinguishing pathogens from the normal flora: 
The Gram positive cocci: 

Genus Staphylococcus (staph):  Staphylococci are Gram positive (Gm+) cocci. Staphylococci form 
clusters similar to grapes, a characteristic that can help to distinguish them from the Gm+ Streptococci. 
As you have already seen, the Staphylococci are catalase positive and Streptococci are catalase 
negative. Staphylococci are indigenous to the skin and the mucous membranes of the upper respiratory 
tract. Infection may occur if virulent strains gain entry into the body through breaks in the skin or 
mucous linings. Note that certain of the staphylococci can also cause food poisoning due to exotoxin 
formation (not infection). This can result when foods, such as potato salad, are ÔinoculatedÕ with 
staphylococci from the skin and produce an exotoxin. 
Genus Streptococcus (strep):  Members of this genus of Gram positive cocci are responsible for a 
wide variety of infections that continue to cause serious problems worldwide. They are generally 
nutritionally fastidious, meaning that they require a rich medium for good growth. Blood agar is a rich 
medium that will support growth of the streptococci and it also aides in initial grouping of these 
organisms by hemolytic pattern. They generally grow in chains and are catalase negative. The most 
important pathogenic strep group is the § (beta) hemolytic group A strep which includes 
Streptococcus pyogenes. This organism is the causative agent of tonsillitis, bronchopneumonia, and 
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scarlet fever. Serious complications of a Streptococcus pyogenes infection include glomerulonephritis 
and rheumatic fever. Enterococcus faecalis used to be Streptococcus faecalis. 

Some Characteristics of pathogenic vs. non-pathogenic Staphylococcus strains 
 S. aureus S. epidermidis S. saprophyticus 

Virulence 
can cause abscesses, boils, 

acne, impetigo, osteomyelitis, 
cystitis, pyelonephritis 

generally avirulent, 
may cause skin lesions 

and endocarditis 

generally avirulent; 
implicated in urinary 

tract infections 
Colony gold-yellow color (au) white white 

Hemolysis § (beta) " (gamma) " (gamma) 
DNase positive negative negative 

Coagulase positive negative negative 
Mannitol 

Fermentation positive negative negative 

Some Characteristics of pathogenic vs. nonpathogenic Streptococcus strains 

 Streptococcus 
pyogenes 

Streptococcus 
agalactiae 

Streptococcus 
pneumoniae 

Enterococcus 
faecalis 

Virulence 
tonsillitis, scarlet 
fever, impetigo, 

glomerulonephritis 

puerperal fever, 
meningitis, 
endocarditis 

pneumonia urinary tract 
infections 

Colony white, small white white off white 

Hemolysis § (beta) § (beta) ! (alpha) ! (alpha) or 
" (gamma) 

Lancefield 
group 

A B none D 

Other inhibited by 
bacitracin 

indigenous to 
vaginal mucosa 

bile sensitive 
optochin sens. 

bile resistant 
optochin resist. 

The Gram positive irregular rods: 
Diphtheroids (coryneforms):  Medically important bacteria of the Coryneform group include the 
Corynebacterium diphtheria strains. These organisms constitute part of the normal flora, but certain 
strains once infected by a phage can cause disease, particularly in a compromised (unhealthy) host. 
Although they are technically Gram positive rods, they frequently show irregular staining (due to some 
mycoic acids in the cell wall), especially if the cells are in or beyond the stationary phase of growth.  
Morphology of the cell is usually irregular in club shapes (a short regular rod shape is typical for a 
young, healthy, growing coryneform) and grow together in V-shapes (also called Chinese letters) or 
palisades. The name Corynebacterium comes from the Greek word for club, koryne. The genus 
Corynebacterium includes plant and animal pathogens. 

The Gram negative rods: 
Enterobacteriaceae (enterics):  The members of the Enterobacteriaceae (enteric bacteria) family 
include Escherichia, Enterobacter, Salmonella, Shigella, Klebsiella, Serratia, Proteus, Citrobacter, 
Edwardsiella and Providencia. These are Gram negative short rods that do not form spores and are 
facultative anaerobes. They are oxidase negative, catalase positive (except some Shigella strains), and 
nitrate reduction negative. All ferment glucose. Many of these organisms constitute part of the normal 
flora of the intestine. Members of the genera Salmonella, Shigella, and some Escherichia coli strains 
are pathogens of primary concern, while other enterics might be opportunistic pathogens. A partial list 
of diseases caused by Salmonella includes typhoid (enteric fever), which is caused by Salmonella 
Typhi, paratyphoid (mild form of enteric fever) and gastroenteritis (food poisoning) which may be 
caused by many Salmonella spp.(please see the note below about Salmonella nomenclature). 
Shigellosis, or dysentery, having characteristic diarrhea, fever, and dehydration is caused by Shigella. 
Opportunistic pathogens may be present normally in a healthy individual, but can cause disease in a 
compromised (weakened) host. Enteric infections are diagnosed after analysis of fecal, urine, and/or 
blood samples from contaminated individuals. Proper diagnosis requires that the organism causing 
disease be distinguished from the normal flora of the intestine. 
Proper diagnosis includes using both selective and differential media (such as MacConkey and eosin 
methylene blue agar) to isolated putative pathogenic strains; this will be explained in the next section 
of this experiment. This is followed by tests that you have already performed: catalase, oxidase, Gram 
stain, carbohydrate fermentation tests (these include glucose, lactose, sucrose, mannitol, dulcitol, 
salicin, adonitol, inositol, sorbitol, arabinose, raffinose, rhamnose, melibiose, trehalose, xylose, 
amygdalin), motility assays, gelatin liquefaction (gelatinase), and urease. Some further new 
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biochemical tests will include: IMViC (Indole, Methyl red, Voges-Proskauer, SimmonÕs Citrate), TSI 
(Triple Sugar I ron), decarboxylation reactions (lysine, ornithine, arginineÑ arginine dehydrolase), 
phenylalanine deaminase, esculin hydrolysis, and growth in KCN broth. 
Note:  The nomenclature for the Salmonella species has been changed. There are now only three 
species of Salmonella, enterica (used to be Salmonella choloraesuis), bongori, and subterranean. Most 
human pathogens are serovars of S. enterica subspecies enterica (there are 6 subspecies total). For 
example Salmonella Typhimurium is short for S. enterica subsp. enterica serovar Typhimurium; 
similarly there is Salmonella Typhi, Paratyphi, and Enteritidis short names for the subsp. enterica. 
Please note how they are formatted. If you were to hand write them you would underline all italics. 

Some techniques employed to distinguish pathogenic from normal flora: 
With all these Ônormal floraÕ microbes on and in the body, health professionals have a difficult task in 
trying to locate the microbe that might be causing a patient to be ill. Your job as a physician, nurse, or lab 
analyst is to separate the culprit from among all the other microbes so that you can 1) determine the genus 
species and 2) determine the antibiotic sensitivity of the pathogen (which we will learn in the following 
weeks). 
Selective media are used to isolate specific microbes from the normal flora. For example, if you have a 
sample that contains both Gm + and Gm - bacteria, you might use a selective medium to that will allow 
only the Gram + bacteria to grow. This might be accomplished by adding an antibiotic to the medium that 
will specifically inhibit the growth of the Gram - bacteria. In contrast, differential media allow you to see 
biochemical or morphological differences between organisms (i.e. unique colony morphologies). These 
two media types are critical for distinguishing pathogens from non-pathogens and can be combined to 
make a media that is both selective and differential. 
Examples of selective and/or differential media:  Below is only a partial list used to emphasize how we 
classify media as selective, differential, both, or none. To completely comprehend how the various media 
works (especially those that we will use in these experiments and others) please examine the following 
sources: 

The Media Table (found as a PDF on-line) 
A Photographic Atlas for the Microbiology Laboratory (Leboffe & Pierce) 
Difco Manual (Becton and Dickinson) 11th Ed. 

Example agar media: 
Blood agar (BAP):  Nutritive agar medium (often tryptic soy agar Ð TSA) supplemented with intact 
red blood cells at 5% (v/v) from various animals, such as sheep and horse. As described in the media 
table, organisms may grow and produce alpha, beta, or gamma hemolysis. This can be used to 
distinguish between groups of organisms or species; it is therefore a differential medium. It is 
important to examine the area around an isolated colony for each culture. § (beta) hemolysis is 
typically associated with pathogenic bacteria because these organisms produce enzymes that can lyse 
red blood cells. This lysis can be seen as a clear or ÔwhiteÕ zone around the colony. Some bacteria 
cause a partial hemolysis, called !  (alpha) hemolysis, which turns the blood around the colony a 
greenish color. If the blood around the colony is unchanged, then no hemolysis has occurred and is 
called " (gamma) hemolysis. 
Mueller -Hinton tellurite (MHT) or Tinsdale agars:  These media contain tellurite, a metal that is 
selective for diphtheroids (and some micrococci and strepto/entero-cocci) and differential  because it 
turns black when reduced. The differences between these two media are in the different other nutrients 
added, such as different protein digests and sera. 
Levine eosin methylene blue agar (Levine EMB) Levine EMB is an agar medium that contains 
lactose, the dyes eosin and methylene blue, and other nutrients. It is selective for Gram negative rods 
that are resistant to the dyes (i.e. the enterics). It differentiates between lactose positive (able to 
ferment lactose and produce acid) and negative (unable to ferment lactose) organisms and 
qualitatively reflects the amount of acid produced. Escherichia coli is particularly easy to detect on 
this medium since it produces a lot of acid from lactose. 

Biochemical tests used to identify enteric organisms: 
Triple sugar iron agar (TSI): TSI is a differential medium that contains three sugars (a limited amount 
of glucose and excess amounts of lactose and sucrose), the pH indicator phenol red (yellow when 
acidic), iron (ferric ions), and other nutrients, such as protein. It was developed specifically for the 
enterics and is always produced as slant tubes with deep butts. The sugars/agar/pH indicator shows 
sugar fermentation and gas production. The iron (ferric ions) detects H2S (hydrogen sulfide) production, 
as ferric sulfide is a black precipitate. A test organism is aseptically stabbed with an inoculation 
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needle all the way down in the butt and then streaked along the slant. After 24 hours incubation, four  
results are recorded: acid (A) or alkaline (K) slant, acid (A) or alkaline (K) butt , gas (aerogenic as seen 
by the agar breaking), and H2S production. While all enterics initially will turn the medium acidic 
(yellow) in 12 hours because they ferment the glucose, only those enterics that can ferment sucrose 
and/or lactose will continue producing acid in the slant after 
12 hrs. Remember that the growth rate will be slower in the 
anaerobic butt than the aerobic slant, because enterics are 
facultative anaerobes. Once the glucose is consumed (~12 
hours), enterics that cannot ferment sucrose or lactose will 
make the slant alkaline (red), but not the buttÑ due to slower 
growth rates. The alkaline change (red color) is due to 
protein utilization. 

Examples of some TSI Reactions 
 Slant Butt  Gas H2S Conclusions 
Escherichia 

coli A A + - Aerogenic, Ferments Lactose +/or Sucrose, and 
no H2S production 

Proteus 
vulgaris A A + + Aerogenic, Ferments Lactose +/or Sucrose, and 

H2S production 
Pseudomonas 

aeruginosa K K - - Non-aerogenic, doesnÕt ferment sugars, and no 
H2S production 

Salmonella 
enterica K A + + Aerogenic, doesnÕt ferment Lactose or Sucrose, 

and H2S production 
Shigella 
flexneri K A - - Non-Aerogenic, doesnÕt ferment Lactose or 

Sucrose, and no H2S production 

The IMViC series (Indole, Methylene red, Voges-Proskauer, Citrate):  These biochemical tests are 
grouped together because the results from them can differentiate among most of the genera within the 
family Enterobacteriaceae. 

Indole test:  Some microbes produce enzymes that hydrolyze the amino acid tryptophan into indole. 
The presence of indole is detected by adding 5 drops of an indole reagent (also called KovacÕs 
reagent), which contains p-dimethylaminobenzaldehyde in isoamyl alcohol. The reaction between the 
indole and the reagent yields a ring  of bright, red-violet color (indicating a positive indole reaction) at 
the surface. The test is performed by inoculating tryptophan medium (almost any medium that 
contains a high amount of enzyme digested casein protein such as tryptic soy broth - TSB) and then 
incubating at 37¡C for at least 48 hours (some organisms will give positive reactions in 24 hrs, but not 
all) and up to 5 days.  
Methyl red/ and Voges-Proskauer tests:  These two tests use the same medium (MR-VP Broth). 
MR-VP broth contains peptone, glucose, and a limited phosphate buffer. All members of the 
Enterobacteriaceae ferment glucose and produce acid when grown in MR-VP broth. Some organisms 
produce fermentation products that are mostly acids while others produce mixed acids/alcohols. The 
buffering capacity of the medium is sufficient to keep the pH from dropping below pH 6.0 for those 
organisms which make limited acid; but not for those which make a lot of acid. To detect those 
organisms that make mostly acid fermentation products, a pH indicator Methyl Red (which turns red 
at pH 4.5, yellow at pH 6.0, and orange in between) is added after 2-5 days of growth. To detect the 
alcohol by-products, add the VP reagents A (! -naphthol) and B (KOH or NaOH) and then oxygen 
after 2-5 days of growth. The VP reagents react specifically with acetoin (acetylmethylcarbinol), an 
intermediate in the 2,3-butanediol pathway to give a red color. To perform the tests inoculate one tube 
of MR-VP broth and incubate at 37¡C for at 2-5 days. After incubation, transfer half of the broth to a 
second test tube. To one tube, add 5 drops of Methyl Red and to the other, add 5 drops of VP 
reagent A followed by 5 drops of VP reagent B. The Methyl Red is read instantly with red being 
positive, yellow negative, and orange intermediate (redo the test with a longer incubation period); 
note that this is opposite from the phenol red pH indicator we have previously used. The VP reaction 
requires 5-30 minutes, depending on how vigorously oxygen is introduced, and is positive if red and 
negative if copper colored. 

TSI can determine the following: 
1. Is growth aerogenic? 
2. Can it produce H2S? 
3. Does it ferment? 
4. Does it ferment sucrose and/or lactose? 
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Citrate:   Some microbes can use citrate (a carboxylic acid in the citric acid cycle) as a sole carbon 
source. We will use an agar medium called SimmonÕs Citrate, which has agar, mineral salts, a pH 
indicator bromothymol blue, and citrate as the sole carbon source. It is generally prepared as a tube 
slant and has a greenish color. When citrate is broken down, pyruvate and CO2 are produced which 
makes it acidic. Inoculate by streaking lightly along the agar slant. Incubate at 37¡C for 2-5days. A 
positive test is seen as growth accompanied by an intense blue color on the slant due to the drop in 
pH. 

Sample IMViC results 
 Indole MR VP Citrate  

Escherichia coli + + - - 

Proteus vulgaris + + - (-) 

Salmonella enterica - + - (+) 

Shigella flexneri V + - - 

Serratia marcescens - V + + 

 
The Decarboxylation Tests:  The test determines the ability of an organism to decarboxylate amino 
acids. To induce the decarboxylase enzymes, both the substrate (lysine, ornithine, or arginine) and 
acidic conditions are needed. We use M¿llerÕs Decarboxylase Base, which contains peptone, glucose, 
the pH indicator bromcresol purple (yellow < pH 5.2 and purple > pH 6.8), pyridoxal phosphate, and the 
test amino acid (lysine, ornithine, or arginine). First, the glucose is fermented to make acid, turning the 
medium yellow. This is followed by induction of the decarboxylase enzyme, which hydrolyzes the 
amino acids, producing an increase in the pH. The high pH turns the medium purple/gray. To perform 
the test inoculate a tube of the medium, overlay with sterile mineral oil (to make sure fermentation 
occurs and prevent false positives) and incubate at 37¡C for 24 hours. This test must be read in 24 hours 
in order to eliminate the possibility of false positives (if the organism grows too long it will start using 
the peptone, the by-products of which will increase the pH and thus give a false positive). 

Some Examples of lysine decarboxylase reactions 
Positive (purple color) Negative (yellow color) 

Edwardsiella 
Salmonella (usually +) 
Arizona 

Citrobacter 

Enterobacter aerogenes 
Enterobacter hafniae 

Enterobacter cloacae 
Enterobacter agglomerans 

Some examples of ornithine decarboxylase reactions 
Positive (Purple color) Negative (yellow color) 

Enterobacter (usually + except 
for Enterobacter agglomerans) Klebsiella 

Proteus mirabilis 
Proteus morganii 

Proteus vulgaris 
Proteus rettgeri 

Yersinia enterocolitica Yersinia pseudotuberculosis 
Yersinia pestis 

 
Rapid tests for identification 

Time is a critical factor in the treatment of diseases. Therefore, a variety of rapid test kits are 
commercially available that can provide identification of an organism within less than 24 hours. Some 
biochemical-based tests include the Enterotube (see the Photographic atlas) and the APIe strip (which 
we will do for the enterics). Other tests are immunological based; they use labeled (like a fluorescent 
chemical) antibodies specific to the pathogen of interest on latex beads. Antibodies specific to the 
pathogenic organism are attached to latex beads, which then agglutinate (as seen as clumping) when in 
the presence of the pathogen. Finally, there are genetic based quick tests which use PCR by using 
labeled (like fluorescent chemicals) primers specific to the pathogen of interest. 
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TuesdayÕs Procedures: 
Background: Detection of pathogens from among the skin and throat normal flora of the human body. The local 
health care official has sent the following samples that were obtained from sick patients. Descriptions of the 
patientsÕ symptoms and appearance of the infected area are listed below. Some samples require more work than 
others and a cooperative effort among the pairs will be helpful. Everyone will be required to know all the 
procedures, how the media works, and the biochemical tests, regardless of the sample processed. 

Skin Samples: 
Petulant Penelope just got her nose pierced for a diamond stud by a friend. Her nose has now swelled 
to twice its original size and is oozing gross stuff. You take a swab of this "gross stuffÕ. 
Flaming Fred burned his arm while practicing his amazing human torch trick. He did not go the doctor 
right away and now has an infection in the burn. It now appears to be tinged a blue-green and has a faint 
"fruity" smell underlying the putrid flesh smell. He says that in his black-light gallery it glows an eerie 
yellow-green color and was thinking of taking advantage of this for the upcoming Halloween party in 
order to go as a walking zombie. A swab of his burn is given to you to analyze. 
Bumpi Bernice went to a plastic surgeon to get a few "bumps" removed from her face. A couple of 
days later a very large and painful abscess has made its appearance on her face. She went her family 
doctor who put her on antibiotics and a couple of days later lanced the abscess. A swab of the draining 
fluid is obtained to analyze. 

Throat Samples: 
Screaming Sam has just returned from a two day, battle of the bands concert. He has a very sore throat 
but no fever.  His doctor takes a swab of his red throat. 
Wheezing Wendy is having hard time breathing, is coughing up green phlegm, and has a slight fever. 
You have a swab sample of her phlegm. 
Pyolo Bjorn just returning from vacation has a very sore throat and slight fever. His doctor notices 
whitish spots on the tonsils and takes a swab sample. 

A. Analysis of Organisms from the Throat - Work in groups of 4 
1.  Obtain the following control samples and a throat sample from the Latah County Health office (a swab) 

from the instructor: 
Control: Streptococcus pneumoniae 
Control: Streptococcus Group B (i.e. S. agalactiae) 
Control: Corynebacterium xerosis 
Control: Streptococcus pyogenes (Group A) 
Patient Throat Sample 

2.  The media: Label two Tinsdale agar and Blood agar (BAP) plates. 
3.  Inoculate: 

a. The patient sample. Use the swab from the throat to aseptically streak one sector of a Tinsdale and 
BAP plates. Then switch to your loop to finish the streak for isolation in the remaining sectors of each 
plate. The sample name is: _________________________________ 

b. The controls. Divide the second Tinsdale and BAP into four sections as you have four controls. 
Aseptically streak for isolation the Corynebacterium and the three Streptococcus species for isolation 
in each section.  

4.  Incubate at 37¡C for 48 hrs. for the Tinsdale and 24 hrs. for the BAP. 
a. Tinsdale medium. Check for growth. Look for colonies that produce some blackening or browning of 

the medium and colonies. Corynebacterium generally gives a brown-black color. Record results in 
ThursdayÕs lab tables. 

b. Blood agar. Analyze the patterns of hemolysis. §-hemolysis (clear/white zone),! -hemolysis (green 
zone), and "-hemolysis (no zone) around the colonies (not underneath them). It helps to examine the 
plate from the top while holding it up at a light. Record results in ThursdayÕs lab tables. 
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B. Analysis of organisms from the skin - Work in groups of 4 
1.  Obtain the following control samples and a throat sample from the Latah County Health office (a swab) 

from the instructor: 
Control: Staphylococcus aureus 
Control: Staphylococcus epidermidis 
Control: Pseudomonas aeruginosa 
Patient Skin Sample 

2.  The media: Label two mannitol salt agar (MSA or MS), Baird-Parker agar (BP), DNase agar (DNase), 
and blood agar (BAP) plates. 

3.  Inoculate: 
a. The skin sample: Use the swab from the skin to aseptically streak one sector of one MS and BP plate. 

Then switch to your loop to finish the streak for isolation in the remaining sectors of each plate. 
Reserve one BAP and DNase plate in your cabinet for confirmatory tests. The sample name is: 
_________________________________ 

b. The controls: Divide one each of the MS, BP, DNase, and BAP plates into thirds and aseptically 
streak for isolation each of the control organisms, one in each third. 

4.  Incubate at 37¡C for 24 hrs. the MS, BP, and BAP; 48 hrs. for the DNase. Record your observations and 
results in the tables for ThursdayÕs lab. 

5.  Confirmatory tests for S. aureus from the skin wound isolates. After 24 hours use an isolated colony 
that is presumptive positive for S. aureus from either the MSA and/or the BP to aseptically streak for 
isolation the reserved BAP and DNase plates (divide if you have multiple colonies to confirm). S. aureus 
appears as growth with acid production (yellow halo) on MSA and as growth of black colonies with 
lecithinase activity (halo of opaque white ppt.) on BP. 

6.  Incubate at 37 ¡C for 24 hrs. 
 

Patient

Patient

Spn Spy

Sag Cx

Se Sa

Pa

Pa = Pseudomonas aeruginosa
Sa = Staphylococcus aureus
Se = Staphylococcus epidermidis

Spn = Streptococcus pneumoniae
Spy = Streptococcus pyogenes
Sag = Streptococcus agalactiae (Group B)

Cx = Corynebacterium xerosis

Streak for isolation 
presumptive Sa colonies 

from BP +/or MS

Tinsdale BAP

DNaseMS

Skin

Throat

Se Sa

Pa

Se Sa

Pa

Se Sa

Pa

Spn Spy

Sag Cx
Patient

Patient

Patient Patient

BAP

BAP

Tinsdale

BPBP MS

DNase BAP
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ThursdayÕs Procedures: 
A. Analysis and finish the throat organisms - Work in groups of 4 

1. Examine the Tinsdale medium and the Blood agar. For the Tinsdale look for growth and colonies that 
produce some blackening or browning of the medium and/or colonies. Corynebacteria generally give a 
brownish-black color and streptococci black. For the BAP analyze the patterns of hemolysis either #-
hemolysis (clear/white zone), ! -hemolysis (green zone), or "-hemolysis (no zone). Make sure you 
examine around the colonies and not underneath them. It helps to examine BAP from the top while 
holding the plate up to a light. 

2. Gram stain the different isolated colonies on BAP derived from the throat sample. Compare the plate 
reactions and Gram stains of the throat culture with the known organisms; only stain those controls that 
you are unfamiliar with.  

3. From the information from steps 1 and 2 and the patientÕs symptoms decide what organism is causing 
the problem 

Results and interpretation of the throat sample 
 Patient Sample (Isolated Colonies) C. xerosis 

Colony morphology and 
tellurite reaction 

     

Hemolysis reaction      

Gram reaction and cell 
morphology 

     

 S. pneumoniae Streptococcus Gp B Streptococcus Gp. A 

Colony morphology and 
tellurite reaction 

    

Hemolysis reaction     

Gram reaction and cell 
morphology 

    

You conclude that the patient is sick due to ___________________________________ 
B. Analysis of organisms from the skin - Work in groups of 4 

1. Record the plate reactions and do Gram stains from the isolated colonies on the BAP; only stain those 
controls that you are unfamiliar with. See TuesdayÕs procedures and the media table for BP and MS 
interpretations. For the DNase look for white halos, which are positive results for DNase. 

2. From the information  from steps 1 and 2 and the patientÕs symptoms decide what organism is causing 
the problem 

Results and interpretation of the skin sample 
 Patient Sample S. aureus S. epidermidis P. aeruginosa 

MS reaction and colony 
morphology      

BP reaction and colony 
morphology      

Blood agar reaction and 
colony morphology      

DNase reaction and 
colony morphology      

Gram reaction and cell 
morphology (from BAP)      

You conclude that the patient is sick due to: _________________________________ 
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Study Questions: 
1. Know what kinds of microorganisms that are part of the normal flora on/in the body. Give at least two 

specific species (spelled correctly) on the skin, in the intestinal tract, and upper respiratory tract. 
 
 
 
2. Know specific species (spelled correctly) that are considered pathogens for each area (i.e. not part of the 

normal flora). 
 
 
 
3. Can you recognize the cellular morphology and Gram reaction of the Streptococci, Staphylococci, 

Corynebacteria, and the Enterobacteriaceae. 
 
 
 
4. Define selective media and differential media.  
 
 
5. How would you interpret a blood agar plate? Explain how the media works and if it is differential, selective, 

both, or none. 
 
 
 
6. How would you interpret a Baird-Parker plate? Explain how the media works and if it is differential, 

selective, both, or none. What presumptive positive organism are you looking for with this medium and 
what does it look like on the plate? 

 
 
 
7. How would you interpret a Mannitol Salt plate? Explain how the media works and if it is differential, 

selective, both, or none. What presumptive positive organism are you looking for with this medium and 
what does it look like on the plate? 

 
 
 
8. How would you interpret a Tinsdale plate? Explain how the media works and if it is differential, selective, 

both, or none. What presumptive positive organism are you looking for with this medium and what does it 
look like on the plate? 

 
 
 
9. How would you interpret a DNase plate? Explain how the media works and if it is differential, selective, 

both, or none. What presumptive positive organism are you looking for with this medium and what does it 
look like on the plate? 

 
 


