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8. ANNEXES

Annex 1. Colony characteristics recording format

Colony Characteristics on the pure culture media

NO | Sample | Shape | Edge | Pigmentation | Haemolysis | Surface | Size | Opacity | Remark
code of growth

Annex 2. Staining reaction and cellular morphology recording draft

NO | Sample | Staining | Shape | Size Arrangement | Staining | Pleomorphism | Remark
code reaction
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Annex 3. Primary identification tests verification set-up

Annex 4.The main differential characteristics of the Gram-positive Cocci (Quinn et al., 2002)

7 z =
O S 2] s = g =
8 2 2 z |5 'S = 3 B
& - 3 9 e £ & S &
g 8 = B 5 g 2 8 2
Q (®)] o (@) ae) M & (ST
Pathogenic + i - F +(-) R S
Staphylococci
Non-Pathogenic - + - F -(+) R S
Staphylococci
Enterococci - - - E (+) R S
Streptococci - - - F (+) R S
Micrococci - + + 0 -(+) S R
+ = Positive, - = Negative, (+) = Some strains positive, (-) = Some strains negative, F =

fermentative, O= Oxidative, R= resistance, S= Susceptible. (Susptible to bacitracin= ZonelO0-

25mm, Susptible to fyrazolidon= Zonel5-35mm)
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Annex 5. Antibiotic susceptibility test registration set-up using Oxoid antibiotic disks

No | Bacterial | Antibiotic Disk | Disk Potency | Inhibited growth | Interpretation
isolate used Code zone in mm

Annex 6. Sample (Nasal swab) collection layout

NO | Sample code Age Sex Health status | Woreda Kebelle

Annex 7. Primary biochemical identification tests used

Gram’s Stain (Quinn ef al., 2002)

Principle : Gram staining is a bacteriological laboratory technique used to differentiate bacterial
species into two large groups (Gram-positive and Gram-negative) based on the physical

properties of their cell walls.

61



Procedure: A thin smear was made & allowed to dry on air. The smear was fixed by passing
through the Bunsen flame 3-4 times. Then the film was flooded with crystal violet for 1 minute.
The crystal violet was washed off with water & drained. The slide was flooded with iodine
solution for 2 minutes. The iodine was washed off with water & the smear was let dry. The film
was decolorized with 95% ethanol alcohol for about 15-20 seconds and washed with water. Then
the smear was counter stain with safranin for 1 minute, washed with water, blot dried and finally

observed via microscope using oil immersion.
Catalase Test (Quinn et al., 2002)

Principle: catalase is an enzyme that converts hydrogen peroxide into water and oxygen. The
bacteria that contain this enzyme are usually aerobic or facultative anaerobes. A positive reaction
is indicated by a continuous bubble formation when the hydrogen peroxide is introduced into

bacterial colonies.

Procedure: A loop full of bacterial growth was taken from the nutrient agar and placed on a
clean microscope slide. A drop of 3% H,O, was added. Then an effervescence of oxygen gas

within few seconds indicates a positive reaction.
Oxidase Test (Quinn et al., 2002)

Principle: Cytochromes, found principally in organisms that can utilize free oxygen, are heme-
containing proteins involved with oxidative phosphorylation. The enzyme cytochrome oxidase
catalyzes the oxidation of cytochrome C, transferring the electrons to the terminal electron
acceptor, oxygen. The oxydase reagent tetramethyl-p-phenylenediamine reacts with the oxidized

cytochrome C producing a dark purple color.

Procedure: A solution of 1% tetramethyl-p-phenylenediamine dihydrochloride was used to
moisten a piece of filter paper placed in a clean petridish. The test bacteria were streaked across
the reagents placed on the filter paper using a sterile stick. A development of dark purple color

along the streak line with in 10 seconds indicates a positive reaction.
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Oxidation-Fermentation (O-F) Test (Quinn et al., 2002)

Principle: Bacteria utilize glucose and other carbohydrates by various metabolic pathways. Some
use oxidative routes but others involve fermentation reactions. The oxidation-fermentation test,
also known as the “oxferm” test, is used to determine which route is used. The medium is semi-

solid & usually contains glucose as the test agar & bromothymol blue as the PH indicator.

Procedure: O-F base medium was prepared & allowed to cool to 50°. 100 ml of sterile glucose
solution (10% glucose) was added in to 1000 ml of O-F base medium for a final concentration of
1% glucose & then dispended in to sterile tubes. Two tubes of the O-f medium were heated in a
beaker of boiling water immediately before use to drive off any dissolved oxygen & the tubes
were cooled rapidly under cold running water. Both tubes were inoculated with the same
unknown bacteria using a straight needle, stabbing the medium 3-4 times half way to the bottom
of the tube. One tube of each pair was layered with sterile wax to a depth of lcm & the tubes

were incubated at 37°c & examined daily for about 2 weeks.
Motility Test (Quinn et a/., 2002)

Procedure: SIM medium was prepared to evaluate the motility nature of the bacteria. The
medium was stab inoculated using a straight wire. The tubes were incubated at 37° for 24-48 hrs
& checked for motility. A diffused growth throughout the medium indicates a motile bacteria but
the growth of non motile bacteria was confined to a stab line. While reading the result, the tubes
were hold against a good light & the inoculated tubes were compared with the uninoculated tube

as a control.
Annex 8. Secondary Biochemical Identification Tests used
Methyl Red (MR) Test (Quinn et al., 2002)

Principle: It is a quantitative test for acid production (mainly used in the identification of
Enterobacteriaceae), requiring positive organisms to produce strong acids (lactic, acetic &formic)
from glucose through the mixed acid fermentation pathway. Since many species of the
Enterobacteriaceaec may produce sufficient quantities of strong acid that can be detected by
methyl red indicator during the initial phases of incubation, only organisms that maintain this low
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PH after prolonged incubation(48-72 hrs) overcoming the PH buffer system of the medium, can

be called methyl red positive.

Procedure: MR-VP broth was inoculated with the pure culture of test organism & then incubated
at 37°% for 48 hrs. Then about 5 drops of MR solution was added in to the media. A positive

result was indicated by the production of red color and negative result was indicated by yellow

color in the test.
Indole Test (Quinn ef al., 2002)

Principle: The Indole Test is based on the formation of a red color complex when indole reacts
with aldehyde group of p-dimethyl aminobenzaldehyde. This is the active chemical in Kovac’s

reagent. Indole positive bacteria posses an enzyme tryptophanase which converts tryptophan to

indole.

Procedure: SIM medium was stab inoculated with the test bacterium using straight wire & then
incubated at 37° for 24 hrs. Then 0.3 ml of Kovac’s reagent was added & let stood for about 1
minute. The formation of dark red ring indicates a positive reaction but a negative reaction forms

a yellow ring.
Citrate Utilization Test (Quinn et a/., 2002)

Principle: Certain bacteria can obtain energy in a manner other than the fermentation of
carbohydrate by utilizing citrate as a sole of Carbon source. The measurement of these

characteristics is important in the identification of the Entrobactericeae.

Procedure: The slant surface of Simmons citrate agar was inoculated with a pure colony & then
incubated at 37° for 24-48hrs. A positive test was indicated by the development of a deep blue
color within 24-48 hrs, indicating that the test organism was able to utilize the citrate contained in
the medium with the production of alkaline products. The color remained green in a negative

reaction.
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Coagulase Test

Slide Coagulase Test (Quinn et al., 2002)
Principle: The bound coagulase is also known as clumping factor. It cross-links the a and B

chain of fibrinogen in plasma to form fibrin clot that deposits on the cell wall. As a result,

individual coccus sticks to each other and clumping is observed.

Procedure: A drop of distilled water was placed on a clean glass slide. The water drop was
emulsified with the test organism by using wire loop. The test suspension was treated with a drop
of rabbit plasma and mixed well. The slide was rocked gently for about 10 seconds. Macroscopic
clumping observed in the plasma within 5-10 seconds was taken as positive. Some strains of
S.aureus may not produce bound coagulase, and such strains must be identified by tube coagulase

test.

Annex 9. Microbial Medias used for the isolation & characterization of the bacteria

Blood Agar (Oxide, Hampshire, England)

Formula in grams per liter: Lab-Lemco powder---10.0; Meat peptone---10.0; Sodium chloride-
--5.0; bacteriological agar---15.0 & the final PH is 7, 3+ 0, 2 at 25°.

Preparation: 40 grams of the medium was suspended in to 1000 ml of distilled water. The
mixture was allowed to stand for about 5 minutes until a uniform suspension was obtained. The
medium was heated with gentle agitation & then sterilized at 121°c for 15 minutes. Finally the
medium was cooled to 45-50°, 5-10% sterile defibrinated sheep blood was added, homogenized

& poured in to sterile petridishes.
MacConkey Agar (Oxide, Hampshire, England)

Formula in grams per liter: peptone---20.0; Lactose---10.0; agar---12.0; Bile salts---5.0;
Neutral red---0.075 and the final PH is 7, 1+ at 25 °c.

Preparation: 50 Grams of the medium was suspended in to 1000 ml of distilled water. The
mixture was mixed well by boiling until a uniform suspension was obtained. It was sterilized in

the autoclave at 121°C for 15 minutes & was let cooled to 45°C in a water bath. Finally it was
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poured in to sterile petridishes, allowed to solidify & placed upside down to avoid excessive

moisture.
Sulfide Indole and Motility (SIM) media (Oxide, Hampshire, England)

Formula in grams per liter: Casien peptone...20,00; meat peptone...6,10; Ferric ammonium
sulfate...0,20; Sodium Thiosulfate ...0,20; bacteriological agar...3,50 & the final PH is 7,3+ 0,2
at25 °c.

Preparation: 30 Gram of SIM basal Medium was measured & mixed in 1000 ml of distilled
water in a flask & let dissolved. The solution was autoclaved at 121°C for 15 minutes to sterilize.
It was taken out from the autoclave & allowed to coll. Finally the medium was poured in to

sterile tubes, cooled & placed at +4 °c for preservation.
O-F basal Medium (Oxide, Hampshire, England)

Formula in grams per liter: Casien peptone---2.0; Sodium chloride---5.0; Dipotassium
phosphate---0.30; Bromothymol Blue...0.80; Bacteriological agar...2.0 & the final PH is 6.8 +
0.2 at 25 °c.

Preparation: 9.8 Gram of the medium was suspended in 1000 ml of distilled water. The mixture
was heated with frequent agitation to dissolve fully and autoclaved at 121°c for 15 minutes. 100
ml of 10% sterile glucose solution (any suitable sugar can be used) was added in to 1000 ml of
O-F base medium for a final concentration of 1% glucose. Then the solution was mixed and

aseptically dispended in to sterile tubes (about 5 ml per tube).
Simmons' Citrate Agar (Oxide, Hampshire, England)

Formula in grams per liter: Ammonium Dihydrogen Phosphate...1.0; Dipotassium
phosphate...1,00; Sodium chloride...5.0; Sodium citrate...2.0; Magnesium Sulfate...0.20;
Bromthymol blue...0.08; Bacteriological agar...15.0 and the final PH is 6,8 + 0.2 at 25°c.

Preparation: 24.3gram of the powder was measured & suspended in 1000 ml of distilled water
in a flask & let dissolved by boiling. The solution was autoclaved at 121°C for 15 minutes to

sterilize. The Medium was taken out from the autoclave & allowed to coll. Finally the medium
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was poured in to sterile test tubes & cooled in a slanted position (The medium can also be

sterilized by dispensing it in to tubes).
Tryptone Soya Broth (Oxide, Hampshire, England)

Formula in grams per liter: Pancreatic Digest of Casein ---17.0; Papaic digests of Soybean
Meal ---3.0; Sodium Chloride --- 5.0; Dipotassium Phosphate ---2.5; Glucose---2.5; Final pH: 7.3
+'0.2'at 25°C.

Preparation: 30 g of the medium was dissolved in 1 liter of distilled water. The solution was
mixed thoroughly & sterilized at 121°c for 15 minutes. It was allowed to cool to 45-50°C and

finally dispensed into sterile culture tubes.
Biolog Universal Growth (BUG) (Biolog, California, USA)

Preparation: 57 grams of BUG agar was added into 1,000 ml distilled water then gently boiled
while stirring to dissolve the agar and other components. It was let Cooled and the PH was
measured and adjusted to a final PH of 7.3 £ 1. Then it was sterilized by autoclaving at 15
pounds of pressure at 121°C for 15 minutes finally cooled to 45-50°C and dispended into sterile

petri dishes.
Edwards Medium (Oxide, Hampshire, England)

Formula in grams per liter: Lab-Lemco powder---10.0; Peptone--- 10.0; Aesculin---1.0;
Sodium chloride---5.0; Crystal violet--- 0.0013; Thallous sulphate--- 0.33; Agar---15.0 and the
final PH is 7.4 + 0.2 at 25°C.

Preparation: 41 grams of the medium was suspended in to 1000 ml of distilled water. The
mixture was allowed to stand for about 5 minutes until a uniform suspension was obtained. The
medium was heated with gentle agitation & then sterilized at 115° for 20 minutes. Finally the
medium was cooled to 45-50°%, 5-7% sterile defibrinated sheep blood was added, homogenized

& poured in to sterile petridishes.
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Muller —Hinton agar (Oxide, Hampshire, England)

Formula in grams per liter: Beef dehydrated infusion from---300.0; Casein hydrolysate---17.5;
Starch---1.5; Agar---17.0 and the final PH is 7.3 + 0.1 at 25°C.

Preparation: 38 gram of the medium was suspended in to 1000 ml of distilled water. The
mixture was mixed well by boiling until a uniform suspension was obtained. It was sterilized in
the autoclave at 121°C for 15 minutes. It was let cooled to 45°C. Finally the medium was poured
in to sterile Petri plates, allowed to solidify and placed at +4 °c upside down to avoid excessive

moisture.
Annex 10. Morphological and biochemical characteristics of the bacterial isolates

Staphylococcus species were found being Gram positive, cocci, mostly forming clusters
resembling bunches of grapes but few occurred in pairs. They grow on sheep blood agar (Oxide,
Hampshire, England), nutrient agar (Oxide, Hampshire, England), Manitol salt agar (Oxide,
Hampshire, England) but did not on MacConkey agar (Oxide, Hampshire, England). The
colonies of Staphylococcus species were observed as white, opaque but some resembled golden
yellow and some species formed haemolysis on blood agar. The bacterial cells were Catalase

positive, oxidase negative, fermentative and non motile.

The colonies of Streptococcus species were recognized as small, white, translucent and shiny
which have exhibited various degrees of haemolysis on blood agar (Oxide, Hampshire, England).
The isolates were found being Gram-positive cocci often occurring in chains of variable length.
Streptococci species were coagulase negative, non motile, catalase and oxidase negative as well

as fermentative on the O-F test. They did not hydrolyze aesculin.

P. multocida cells were identified as Gram negative, very small and round ended bacilli; arranged
singly, in pairs or in small bundles. Better growth of the species was obtained when 7% sheep
blood was added in to the blood agar basal media (Oxide, Hampshire, England). The grown
colonies were moderate in size, round, grayish-yellow, translucent and non-hemolytic with no
growth on MacConkey agar (Oxide, Hampshire, England). P. multocida isolates were non motile,

catalase and oxidase positive. They fermented glucose, sucrose, manitol, manose, and sorbitol
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without gas being produced. The isolates also fermented maltose and trehalose and were indole

and H,S positive but negative for urea, methyl red (MR) and citrate reactions.

Mannheimia haemolytica isolates were Gram negative, short and evenly stained rods and
coccobacilli. The colonies on blood agar were circular, glistering and surrounded by a narrow
zone of haemolysis. In addition, the isolates grew on MacConkey agar (Oxide, Hampshire,
England) as pink to red colonies and were non motile, catalase and oxidase positive. They
fermented sorbitol, maltose, glucose and sucrose but did not ferment trehalose; indole was not

produced, H>S was not formed and urea was not decomposed by these isolates.

Bordetella species were isolated as Gram-negative, small rods (some were coccobacilli), catalase
and oxidase positive, unreactive on O-F test. The isolates did not ferment glucose, maltose,
sucrose and sorbitol. They grow on MacConkey (Oxide, Hampshire, England) without

fermenting lactose.

Klebsiella pneumoniae were identified as Gram negative straight rods. The bacteria was non-
motile, indole negative, H,S negative, oxidase negative, catalase positive, fermentative and

appeared pale pink on MacConkey agar (Oxide, Hampshire, England).
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