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Abstract 

The human pathogen Streptococcus pneumoniae is one of the main causative agents of 

respiratory tract infections. This study aims to isolate the S. pneumoniae from children and adults 

affected from throat infections in different hospitals in Quetta District. The sputum samples and 

throat swabs were collected from the adults and children suspected for suffering from respiratory 

tract infection on the source of clinical symptom. When the samples were analyzed on Columbia 

blood agar plates, among (120) samples, (40) isolates produced 2-1 mm in diameter alpha 

hemolytic colonies. In fresh culture the colonies were raised but later became flattened with 

raised edges, giving them a ringed appearance. Alpha hemolysis was produced underneath and 

zone was narrow around colonies on Columbia blood agar following incubation at 37°C in 5-

10% CO2. On selective media; Crystal Violet Nalidixic Acid Gentamycin (CVNG) blood agar 

all (40) isolates produced small, flat, draughtsman type colonies with greenish alpha hemolysis. 

When the colonies from CVNG were streaked on MacConkey agar, no growth had appeared. S. 

pneumoniae (pneumococcus) is an essential pathogen of human that causes both delicate upper 

respiratory infections and serious invasive infections like septicaemia, meningitis and 

pneumonia. The proper management is important for the treatment of pneumonia patients. 
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Introduction  

S. pneumoniae cells are lancet-shaped and 

gram-positive. Usually they are seen as pairs 

of cocci (diplococci) but some time occur 

singly and in short chains. The cells are 

between 0.5 and 1.25 mm in diameter. They 
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are non-motile and do not form spores. It is 

facultative anaerobic bacteria and growing 

best in 5-10% carbon dioxide. Nearly 20% 

of fresh clinical isolates need fully anaerobic 

situation and in all cases, growth needs a 

source of catalase (e.g. blood) to deactivate 

the huge amount of hydrogen peroxide 

created by the bacteria.  S. Pneumoniae 

doubling time is 20-30 minutes [1]. The 

most favorable temperature for growth is 

37°C but it ranges from 25-40°C. The 

organism die quickly in cultures e.g. in the 

course of a day or two, particularly in 

aerobic cultures in media without blood. The 

dead organisms tend to undergo autolysis. 

Thus an aerobic culture in shallow nutrient 

broth may be uniformly turbid after 6 to 12 

hour and become clear by autolysis within 

24 hr. On blood agar, S. Pneumoniae 

produce alpha (green) hemolysis, which 

differentiates S. Pneumoniae from the group 

A (beta hemolytic) streptococcus [1]. On 

blood agar colonies are transparent, small, 

smooth, flattened and depressed centrally 

showing the draughtsman form. The 

pneumonia is caused by a variety of bacteria 

including Streptococcus, Pseudomonas, 

Staphylococcus, Chlamydia, Hemophilic, 

Mycoplasma, Fungi, Viruses and Protozoans 

[2]. 

In medical microbiology S. Pneumoniae is 

known as the pneumococcus, referring to its 

shape and its regular involvement in 

pneumococcal pneumonia [1]. Itis the most 

commonly detected causative agent of 

community-acquired pneumonia which is 

well recognized as being potentially severe. 

Among immune-competent and immune-

suppressed hosts, S. Pneumoniaeis readily 

recognized as a frequent cause of 

community-acquired pneumonia. The 

occurrence of pneumococcal disease is peak 

among children and the elderly. However 

respiratory infections are a key cause of 

mortality and morbidity among youngsters 

[3]. In children the S. Pneumoniae is a main 

causative agent of such infections [4]. The 

core ecological reservoir of S. Pneumoniae 

is nasopharynx, from where it can grow to 

disease after extending to other parts of the 

respiratory tract or penetrating normally 

sterile body fluids  [5].  

S. pneumoniae is a normal inhabitant of the 

human upper respiratory tract. The 

bacterium can cause paranasal sinusitis, 

pneumonia, and meningitis which is 

generally secondary to one of the former 

infections. S. Pneumoniae also causes 

endocarditis, osteomyelitis, septic arthritis, 

cellulitis, peritonitis and brain abscesses. 

They cause septicaemia in a proportion of 

these infections and it is particularly the 

septicaemic infections that may prove. The 

objective of study was to isolate and identify 

S. Pneumoniae to the sputum and throat 

swab samples from children and adults 

having throat infection in Quetta District.   

Pneumonia infection is recognized as a 

major cause of morbidity and mortality in 

the community. Since an etiological 

diagnosis of pneumonia infection with 

susceptibility results is almost never 

available to assist in the selection of the 

prompt therapy, necessary for pneumonia 

infection, the initial approach to the 

treatment is largely empirical and is 

ordinarily guided by the risk category of the 

patient. The knowledge of predominant 

microbial patterns, however, provides at 

least as important basis or initial decisions 

about empirical therapy of pneumonia 

infection. The issues mentioned highlight 

the need for continuing the research at 

national and local level to attain effective 

therapy of pneumonia infection, as well as to 

promote rational prescribing of 

antimicrobials with consequent slowing of 

the development of resistance to both 

existing and new agents. In this light, to do 

away with the lack of authentic data on the 

etiology of pneumonia infection in Quetta 

Balochistan, this study aimed at 
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investigating in a prospective study the 

spectrum and susceptibility ofStreptococcus 

pneumoniae of pneumonia infection and 

establishing associations with known 

clinical and demographic risk factors in 

population referred to a distinct hospital of 

Quetta city. 

Material and methods 
Present research was conducted at 

(CASVAB) Centre for Advanced Studies in 

Vaccinology and Biotechnology University 

of Balochistan, Quetta.  

Media and biochemical reagent 

preparation  

These following media and reagents were 

used for primary isolation of S. Pneumoniae. 

Columbia agar blood agar, Crystal violet 

nalidixic acid gentamycin (CVNG) agar, 

MacConkey agar, Triple sugar iron agar 

(TSI), Sulfide Indole Motility (SIM) 

medium, Sugar base medium, Bile salt, 1 N 

(Normality) HCl , 1 N (Normality) NaOH. 

All of media that are commercially available 

were prepared according to the 

manufacturing directions and autoclaved at 

15 lb/in2 pressure per square inch (PSI) at 

121°C for 15 minutes. Then allowed it to 

cool down up to 50°C or filtered as per 

requirement. 

The liquid media were added in sterile test 

tubes having cotton plugs. The solid fresh 

media were aseptically put into plates and in 

pre-sterile tubes for slant preparations and 

were allowed for solidification. These plates 

and tubes of media were incubated for 24 hr 

at 37°C in order to check sterility of the 

media. In case any media showed fungal or 

bacterial growth were discarded. Sterile 

media was stored at 4°C for further 

processing. 

Collection of samples 
Throat swabs and sputum samples were 

collected from outdoor patients (children 

and adults) of Bolan Medical Complex 

(BMC) Hospital and Provincial Sandeman 

Hospital (PSH) in a pre-sterile pre-labeled, 

dry, wide-necked, leak proof container, care 

were taken in order to prevent, spread of 

infectious organisms, and also to avoid 

contamination the outside of the container. 

Swab samples were collected by swabbing 

the affected area by using a sterile cotton 

wool swab and then immediately returned 

the swab to its sterile containers. Before 

sample taken from patients; for 8 hours 

before swabbing and taking sputum, the 

patient should be not treated with any kind 

of antibiotics or antiseptic mouths wash  [6].  

Transport of samples 
The throat swabs and sputum samples were 

transported to laboratory in cooled chain 

condition within 1hour, while sputum 

samples were diluted in 5ml NaCl in the 

container during transportation [6]. 

Sample processing 
Collected samples were streaked on 

Columbia blood agar plates. The colonies 

having alpha hemolytic were picked up and 

then restreaked on Columbia blood agar 

plates in order to obtain pure bacterial 

colonies. For further confirmation of 

Streptococcus pneumonia purified growth of 

alpha hemolytic colonies were streaked on 

selective medium crystal violet nalidixic 

acid gentamycin (CVNG) blood agar plates. 

Then pure colonies from CVNG blood agar 

plate were further processed for 

confirmation through gram staining and 

biochemical tests (catalase, oxidase, 

optochin disc test, bacitracin disc, different 

sugars fermentation test). 

Results  

Growth on columbia blood agar  

Samples were streaked on Columbia Blood 

agar. Following incubation, the plates were 

observed for growth. The colonies were 

appeared around 1-2 mm in diameter. In 

fresh culture plates the colonies were raised 

but later on it became flattened with raised 

their edges that gave them a ringed like 

appearance. Pneumococcus produced alpha 

heamolytic colonies as shown in (Fig 1). 
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Growth on crystal violet nalidixic acid 

gentamycin agar (CVNG) 

Colonies from Columbia blood agar were 

streaked on CVNG agar. After incubation, 

plates were examined. Following incubation, 

colonies appeared as small, flat, 

draughtsman type with greenish alpha 

haemolysis as shown in (Fig. 2). 

Growth on maconkey agar  

Colonies from selective medium were 

streaked on MacConkey agar. When the 

plates of MacConkey agar were examined 

after incubation, no growth had appeared. 

As S. Pneumoniaecannot grow on 

MacConkey agar shown in (Fig 3). 

MacConkey agar inhibits the growth of 

Gram positive bacteria. 

Gram staining  

Organisms were found as violet color, 

elongated (lancet-shaped) mostly 

diplococcus. Most of them formed short 

chains giving Gram positive staining 

reaction as shown in (Fig. 4).  

Determination of pathogenicity on blood 

agar  

On the Blood agar plates the isolated 

colonies were streaked and then incubated 

for 24 hours at 37°C in 5-10% CO2, in order 

to determine its potential ability to lyse the 

sheep erythrocytes (RBCs). After 

incubation, colonies were observed for 

heamolysis. The hemolytic positive strains 

appeared partially clearing of the blood and 

also greenish discoloration due to (alpha 

hemolysis) were created beneath in a narrow 

zone in and around the bacterial colonies as 

shown in (Fig 5). 

Biochemical tests  

Citrate test, sugar fermentation test 

(Glucose, TSI and Raffinose), Oxidase test, 

Bile solubility test, 6.5% NaCl test and 

CAMP tests were performed in order to 

confirm and identify the isolated bacteria as 

shown in (Table 1). 

 

Figure 1. Colonies of S. Pneumoniae on Columbia blood agar 

Figure 2. Colonies of S. Pneumoniae on CVNG medium 
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Figure 3. No growth of S. Pneumoniae on MacConkey aga 

 

Figure 4. Structure and staining characteristics of S. Pneumoniae under microscope 
 

 

Figure 5. Alpha hemolysis on the blood agar produced by alpha heamolytic strains of S. 

pneumoniae 
 

http://dx.doi.org/10.19045/bspab.2020.90186


Rasheed et al. 

1760 

Table 1. Different biochemical test and sugar fermentation tests for identification S. 

pneumoniae 

S. No. Biochemical test properties S. Pneumoniae 

1 Gram staining Gram positive 

2 Shape Diplococcus 

3 Motility - 

4 Bile solubility test + 

5 Catalase test - 

6 Oxidase test - 

7 6.5% NaCl  test + 

8 TSI Test + 

9 CAMP + 

10 

 S
u

g
ar

 

fe
rm

en
ta

ti
o
n
 

Glucose 

 

 

- 

Raffinose - 

11 Optochin disk test + 

12 Bacitacin disk test - 

 

Discussion 

S. Pneumoniae (pneumococcus) is an 

essential pathogen of human that causes 

both delicate upper respiratory infections 

and serious invasive infections like 

septicaemia, meningitis and pneumonia. The 

normal nasopharyngeal microbial flora also 

contains S. Pneumoniae. The susceptibility 

of pneumococcal diseases differs in different 

age groups and different communities [7, 8]. 

Several reported risk factors of 

pneumococcal illnesses are age, race, 

immunodeficiency, other illness, socio-

economic status, previous antibiotic therapy 

and day-care [7]. Pneumococcus is a 

dominant cause of highly lethal and morbid 

infections [7]. Every year probably one 

million children expire because of 

pneumococcal infections and in developing 

countries most of them are young children 

[9]. Invasive pneumococcal diseases also 

exist in developed countries specifically in 

children and elderly people. 

Pneumococcus is a alpha hemolytic, bile 

soluble, commonly capsulated and gram-

positive streptococcus. Identification of 

bacterium is based on the bacteria’s colonial 

morphology on a blood agar plate, optochin 

sensitivity, bile solubility and the capsule 

presence. So far 90 different capsular 

serotypes have been identified [10]. 

Additionally, in the nasopharynx 

encapsulated isolates are relatively common.  

The goal of this research was to isolate the 

S. Pneumoniae from children and adults 

going through throat infections in different 

hospitals in Quetta District. Throat swabs 

and sputum samples were gathered from the 

youngsters and adults incredibly suffering 

from throat infection on the base of medical 

symptoms. When the samples were analyzed 

on columbia blood agar plates, among (120) 

samples, (40) isolates produced alpha 

haemolytic colonies 1-2 mm in diameter. In 

growing culture the colonies were appeared 

in ring shape with flattened centers and 

raised edges. Alpha heamolysis was 

produced underneath and in a limited region 

around the colonies on columbia blood agar 

following incubation at 37°C in 5-10% CO2 

that were similar as accordance with [11]. 

On selective media; Crystal Voilet Nalidixic 

Acid Gentamycin (CVNG) blood agar all 

(40) isolates produced small, flat, 

draughtsman type colonies with greenish 

alpha heamolysis, as described by mast 
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group Ltd company. When the colonies 

from CVNG were streaked on MacConkey 

agar, no growth had appeared as had 

described that S. Pneumoniae cannot grow 

on MacConkey agar. The scientist isolated 

48% S. Pneumoniae from sputum. In our 

study 40 out of 120 isolates showed positive 

results that make 30% of all isolates [12]. 

Colonies suspected as S. Pneumoniae were 

confirmed by further processing through a 

series of biochemical tests. All the isolated 

colonies were tested for catalase enzyme 

production by the process used by [13, 14] 

and the tests were negative for catalase 

production. The isolates were also processed 

for oxidase test to distinguish organisms on 

the basis of the presence of a respiratory 

enzyme, cytochrome. As oxoid (Oxoid Ltd 

Company) demonstrated S. Pneumoniae are 

oxidase negative similarly our tests showed 

negative results for oxidase. 

All the isolates were subjected to optochin 

susceptibility test that resulted in the 

production of inhibition zones of about 10-

14mm. As demonstrated by [15] that 

ethylhydrocupreine hydrochloride 

(optochin) in low concentrations on blood 

agar would inhibit pneumococcal growth. S. 

Pneumoniae were also tested for bacitracin 

disc and were found resistant to Bacitracin 

as described by [6]. The bile solubility tests 

of the organisms were determined as had 

reported that Neufeld in 1900 first noticed 

that bile has the property of being able to 

dissolve the pneumococcal cell. He 

proposed this characteristic as an important 

diagnostic character for discriminate 

pneumococcus from other streptococci. 

Neufeld also found that only recently 

isolated and fatal pneumococcal strains were 

bile soluble. 

Acid production both in slant and butt in 

triple sugar iron (TSI) test profiles were 

taken as confirm cases of S. Pneumoniae as 

had proved by his experiment. The isolates 

were examined for fermentation of sugar 

such as glucose and raffinose. All the 

isolates had utilized glucose both oxidative 

(without oil) and fermentative (with oil) but 

could not utilize raffi nose  experimentally 

demonstrated that metabolism of raffinose 

required “raf cluster” proteins which was not 

present in all strains of Streptococcus 

pneumonia. CAMP test was performed to 

determine the production of CAMP factor 

and growth of S. Pneumoniae in 6.5% NaCl 

broth was examined and the results were 

same as  [6]. S. Pneumoniae are CAMP 

negative and do not have the ability to grow 

in 6.5% NaCl broth.  The motility of the 

organisms was determined as described by 

[16]. This study also showed that 

Streptococcus pneumonia are non-motile. 

The production of hemolysin was 

determined on the columbia blood agar 

containing sheep blood as described by [11]. 

Out of (30) S. Pneumoniae isolates (40) 

(30%) produced alpha haemolysis. 

Conclusion 

In fresh culture the colonies were raised but 

later became flattened with raised edges, 

giving them a ringed appearance. Alpha 

heamolysis was produced underneath and 

zone was narrow around colonies on 

columbia blood agar following incubation at 

37°C in 5-10% CO2.  On selective media; 

Crystal Voilet Nalidixic Acid Gentamycin 

(CVNG) blood agar all (40) isolates 

produced small, flat, draughtsman type 

colonies with greenish alpha heamolysis. 

When the colonies from CVNG were 

streaked on MacConkey agar, no growth had 

appeared. 
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