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Abstract:  

Background: The genus Streptococcus includes Gram-

positive organisms cocci shape and organized in chains. 

Streptococcus has spacious importance in medicine, 

different streptococci are significant as part of the 

commensals of humans; some can as well cause 

illnesses that may be subacute, acute or chronic. From 

the considerable human illnesses belong to streptococci 

are rheumatic heart disease, scarlet fever, pneumococcal 

pneumonia and glomerulonephritis. Antibiotic 

Resistance is a growing concern for public health and 

the main cause for the failure of streptococcal infections 

treatment is the increase resistance to antibiotics.  

Aim: Determine the antimicrobial resistance of 

Streptococci sp .isolated from different clinical sources 

in Al- Muthanna Province.  

Method: The study included the collection of (270) 

samples from different clinical source(Throat 

swabs,burns, wounds, abscess, pus, vagina 

swabs,teeth,ear,mouth and sputum ) from patients in 

different hospitals and clinics in Al-Muthanna Province, 

during the period from first of September to the mid 

December of 2022 .The patients were with different 

ages ranging from 1 day-80 year, and from both sexes. 

The identification of bacterial isolates were achieved by 

morphological characteristics of bacterial colonies on 

selective media, result of Bacitracin sensitivity test, 

Optochin sensitivity test, CAMP test, Gram stain, and 

biochemical tests and then confirmed the diagnosis by 

using Remel RapID™ STR System. The antibiotics 

sensitivity test was achieved for all isolates by disk 

diffusion method.  
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12 (33.33%) from sputum, 10(29.41%) from Tooth swab, 7 (13.20%) from Vaginal swab, 3 

(10%) from Mouth swab, 2 (10%) from Ear swab, and No isolate detected from burns, wounds, 

abscess and pus samples. The Fifty isolates included 16(32%) of them were identified as S. 

pyogenes, 11(22%) were S.sanguins, 10(20%) were S.aglactiae, 9(18%) were S. mutans and 

4(8%) were identified as S. pneumoniae 

The antibiotic susceptibility of the bacterial isolates was achieved against 10 types of antibiotics; 

most S.pyogenes isolates have resistance to three or more antibiotics. The highest percentage of S. 

pyogenes resistance was (93.7%) to Ceftriaxone, 87% to Penicillin and Ampicillin, (62.5%) to 

Tetracycline, 50% to Chloramphenicol and Clindamycin. Whereas (81.25%  of the isolates were 

sensitive to Levofloxacin, Vancomycin (75% , Azithromycin (62.5%), erythromycin (56.25%), 

and Clindamycin (50%). All S. agalactiae isolates were resistance (100%) for ceftriaxone, 

tetracycline, Azithromycin, Chloramphenicol, clindamycin and erythromycin. On the other 

hand,the isolates were resistance to vancomycin and Levofloxacin with rate( 90%) and( 60%) 

respectively. While they were sensitive for Ampicillin and Penicillin with percentage (80%, 60%) 

respectively. Antibiotic susceptibility profile for Streptococcus mutans isolates revealed that all 

the isolates were resistant to Ampicillin and clindamycin, 77.77 % of them were resistant to 

penicillin, 66.66% isolates were resistant to Ceftriaxone. Whereas all isolates were sensitive to 

Azithromycin, erythromycin and Levofloxacin. While, the sensitivity to Chloramphenicol, 

vancomycin, ceftriaxone and Tetracyclin were (88.88 %, 77.77%, 33.33%,33.33%) respectively. 

Streptococcus pneumoniae isolates were resistant to penicillin, Ampicillin, Ceftriaxone, 

tetracycline, clindamycin and vancomycin (100,100.100,75,75,and 50) respect ively. While, all 

isolates were sensitive to Azithromycin, Erythromycin, Levofloxacin, Chloramphenicol. 

S.sanguinis isolates were sensitive to clindamycin, Levofloxacin, Azithromycin and erythromycin 

(90.90%,81.81%,81.81%,63.63%)) respectively. and all the isolates were resistant to Ampicillin 

and Ceftriaxone, nine isolates were resistant to vancomycin and penicillin (81.81%) and six 

isolates were resistant to tetracycline (54.54%). 

 

Introduction  

Streptococcus strains are normally spherical or ovoid, less than 2 µm in diameter, occurring in chains 

or in pairs when grown in liquid media. Cells are nonmotile, endospores are not formed, and Gram-

positive. Virtually all species are facultatively anaerobic, some requiring additional CO2 for growth. 

Chemo-organotrophic with fermentative metabolism. Carbohydrates are fermented to produce mainly 

lactic acid but no gas. Catalase-negative. Nutritional requirements are complex and variable(1). The 

genus Streptococcus belongs to phylum Firmicutes, class Bacilli, order Lactobacillales, and family 

Streptococcaceae (1,2).Streptococci are found in almost every location in the human body and are the 

dominant species in the human oral cavity and upper respiratory tract. Species within the genus 

Streptococcus were initially differentiated based on hemolysis patterns on blood agar plates with β-

hemolysis (complete lysis), α-hemolysis (partial lysis), and γ-hemolysis (nonhemolytic) (3,4).The 

heterogeneous genus of Streptococci plays an important role in human diseases. Streptococci are 

estimated to cause 700 million human infections each year worldwide, with an estimated total of 

500,000 deaths (5,6).Streptococci sometimes use mechanisms similar to those of other intracellular 

bacterial species and viruses to invade host cells. Due to their variable repertoire of adhesins and 

invasins, streptococci have evolved numerous strategies to be internalised and survive in host cells for 

their own benefit, namely escaping antibiotic treatment and the host immune system 

(7,8,9,10,11,12,13,14). Most streptococcal infections are of a mild nature. However, these bacterial 

species also cause highly invasive diseases. These include but are not limited to necrotizing skin and 

soft tissue infections (NSTIs; S. pyogenes) (15), pneumonia, sepsis, and meningitis (S. pneumoniae, S. 
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suis) (16,17,18), neonatal sepsis (S. agalactiae) (19), and endocarditis (S. anginosus) (20,21). 

Antibiotic resistance is a growing concern for public health and global economy, with the cost of over 

50,000 lives per year only in Europe and US. If the problem is not adequately addressed worldwide, it 

is assumed that by 2050 the presence of resistance would lead to 10 million people dying every year 

and it would cost trillions of USD to healthcare system (22). The main cause for the failure of 

streptococcal infections treatment is the increase resistance to antibiotics. So, this study was carried 

out to determine the antimicrobial resistance of Streptococci sp. isolated from different clinical sources 

in Al- Muthanna Province.  

Methodology  

Collection of Samples  

The study included the collection of (270) samples from different clinical cases in different hospitals 

and clinics in Al-Muthanna Province during the period from first of September to the mid December 

of 2022 .These samples included (77) samples were collected from throat swabs of patients suffering 

from pharyngitis; (20) Ear swabs from patients with the middle ear infections;(53) samples from high 

vaginal swabs were taken from the pregnant woman in the period ( 36-40 )weeks by physician; 20 

samples from burns, wounds , abscess and pus ;36 samples from Sputum of patients suffering from 

respiratory tract infections;34 samples from tooth swabs of individuals with dental caries ; 34 samples 

from mouth swabs were collected from newborn; Cotton swabs containing the transport medium were 

used during collection to ensure the vitality of the isolates and its survival for the longest period . 

Samples were taken from patients after get their consent and recording their data of age and gender, 

the age of participant patients were (1day-80years) ,and from both sexes. The collected samples were 

planted directly on blood agar medium, chocolate agar, HiCrome Strep B Selective Agar Base, 

Mutans-Sanguis Agar, and Mitis Salivarius Agar Base and incubated under 5- 10% CO2 for 24 hours 

at 37˚C .  

Identification of bacterial isolates  

The identification of bacterial isolates were achieved by bacteriological methods including 

morphological characteristics of bacterial colonies on agar (Blood agar medium, chocolate agar, 

HiCrome Strep B Selective Agar Base, Mutans-Sanguis Agar, and Mitis Salivarius Agar Base ), result 

of Bacitracin sensitivity test , sensitivity to Optochin disk ,Gram stain, and traditional biochemical 

tests and then confirmed by Moleculer by 16Sr RNA,VITEK-2 system and Remel RapID™ STR 

System.  

Antibiotic susceptibility test 

The isolates were tested for antimicrobial susceptibility to 10 antibiotics using the agar disc diffusion 

method on Mueller–Hinton agar(Bioanalyse /Turkey) following Clinical and Laboratory Standards 

Institute (CLSI) guidelines (CLSI , 2022). The 10 antibiotics tested were as follows: pencillin (10 μg), 

Ampicillin (10 μg),Erythromycin (15 μg),Azithromycin (15 μg), Tetracycline (10 μg), Clindamycin 

(10 μg),Levofloxacin (5 μg), (10 μg), Vancomycin (30 μg), Chloramphenicol (10 μg) , ceftriaxone (10 

μg), .These antibiotics are representative of the major classes of antimicrobial drugs important to both 

veterinary and human medicine. Isolates were classified as susceptible, moderately resistant, and 

resistant using breakpoints specified by the CLSI.  

Results 

Bacterial Isolation and Biochemical Identification 

The culture of different clinical samples(270) on blood agar and selective media showed that the 

bacterial agent were detected in 50 (18.5%) samples as shown in figure (1).  

https://en.wikipedia.org/wiki/Respiratory_tract_infections
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Figure (1) : Percentage of Bacterial culture from clinical samples. 

A total of 50 (18.5 %) bacterial isolates were identified as Streptococcus spp. from (270) clinical 

samples that collected from different sources, that distributed by 16 (20.77% )from Throat Swab , 12 

(33.33%) from sputum , 10(29.41%) from Tooth swab , 7 (13.20%) from Vaginal swab , 3 (10%) from 

Mouth swab , 2 (10%) from Ear swab ,and No isolate detected from burns , wounds , abscess and pus 

samples ,as shown in table (1).  

Table (1): Prevalence of Streptococci sp. isolated from different clinical specimens 

% Positive specimens 

No. for Streptococci 

sp. 

Total No. Source 

 

20.77 16 77 Throat swab 

10 2 20 Ear swab 

13.20 7 53 Vaginal swab 

33.33 12 36 Sputum 

0 0 20 Burns ,Wounds, 

Abscess and Pus 

29.41 10 34 Tooth swab 

10 3 30 Mouth swab 

18.51 50 270 Total 

16.11    

0.013* P value 

* Significant difference at P<0.05 

The 50 isolates that were identified as Streptococcus spp. by Gram stain, traditional biochemical tests 

and by Remel RapID™ STR System (Table 3), included 16(32%) of them were identified as S. 

pyogenes , 11(22%) were S.sanguins, 10(20%) were S.aglactiae ,9(18%) were S. mutans and 4(8%) 

were identified as S. pneumonia, and these results are more clarified in (Figure 2) (Table 2).  

Table (2). Percentage of Streptococcci species from different clinical samples. 

Percentage No. of isolation Bacterial isolation 

32% 16 S.pyogenes 

22% 11 S.sanguinis 

20% 10 S.agalactiae 

streptococci, 
18.5 

non 
streptococci, 

81.5 
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18% 9 S.mutans 

8% 4 S. pneumoniae 

100% 50 Total 

9.25 X
2
 

0.055* P value 

* No significant difference at P<0.05 

Table (3) : Results of Gram stain and Biochemical tests of Streptococci spp isolates 

 

 

Figure (2) Percentage of Streptococcci species from different clinical samples. 

Bacitracin sensitivity test  

The positive bacterial culture of S. pyogenes tested for bacitracin sensitivity and the results was shown 

in figure (3 A&B). Streptococcus pyogenes (GAS) is inhibited by a small amount of bacitracin (0.04 

U) in the disk. After an overnight incubation at 35°C in 5% CO2, a zone of inhibition surrounds the 

disc, indicating the strain's susceptibility . Whereas Streptococcus agalactiae were resistant as shown 

in Figure 3C.  

 

S.pyogenes 
32% 

S.sanguinis 
22% 

S.agalactiae 
20% 

S.mutans 
18% 

S. 
pneumoniae 

8% 

Streptococci spp 

No Tests Streptococcus 

pyogenes 

Group A 

Streptococcus 

agalactiae 

Group B 

Streptococcus 

pneumoniae 
Streptococcus 

mutans 
Streptococcus 

sanguinis 

1. Gram stain + + + + + 

2. CAMP test - + - - - 

3. Hemolysis β-Hemolysis β-Hemolysis α-hemolysis α-hemolysis α-hemolysis 

4. Catalase - - - - - 

5. Oxidase - - - - - 

6. Shape cocci cocci Diplococc cocci cocci 

7. Bacitracin 

test 

+ - - - - 

8. Optochin 

test 

- + - - - 

9. Growth in 

the 

presence of 

CO2 

+ + + + + 
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Figure (3): Bacitracin sensitivity test (A) On Blood Agar;(B) On Chocolate agar 

 

(C) Bacitracin resistantStreptococcus agalactae (GBS) on chocolate agar 

• Positive: Any zone of inhibition greater than 10 mm; susceptible. 

• Negative: No zone of inhibition; resistant 

Antibiotic susceptibility of Streptococci sp. isolates 

The Antibiogram testing was performed with selected antibiotics that is commonly recommended by 

(CLSI, 2022). The rates of sensitivity and resistance to antibiotics by Streptococci sp. isolates are 

shown in table(3) to table (7) . The results showed most of S.pyogenes isolates have resistance to three 

or more antibiotics. The highest percentage of resistance was (93.7%) to Ceftriaxone , 87% to 

Penicillin and Ampicillin , (62.5%) to Tetracycline, 50% to Chloramphenicol and Clindamycin. 

Whereas sensitivity results showed (81.25%  of isolates were sensitive to Levofloxacin, Vancomycin 

(75% , Azithromycin (62.5%), erythromycin (56.25%), and Clindamycin (50%), as shown in table(4). 

Table (4) Results of Antibiotic susceptibility test of S. Pyogenes isolates 

 

* Significant difference at P<0.05 
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In consider to S. agalactiae isolates, the results observed all the isolates were resistance (100%) for 

ceftriaxone , tetracycline , Azithromycin , Chloramphenicol ,clindamycin and erythromycin. On the 

other hand, the isolates were resistance to vancomycin and Levofloxacin with rate( 90%) and( 60%) 

respectively. While the isolates were sensitive for Ampicillin and Penicillin with percentage(80% and 

60%)respectively, table (5).  

Table (5) Results of Antibiotic susceptibility test of S. Agalactiae isolates 

 

* Significant difference at P<0.05 

Antibiotic susceptibility profile for Streptococcus mutans isolates against ten antibiotics was tested. 

The results revealed that all the isolates were resistant to Ampicillin and clindamycin , 77.77 % of 

them were resistant to penicillin , 66.66% isolates were resistant to Ceftriaxone. Whereas all isolates 

(100%) were sensitive to Azithromycin, erythromycin and Levofloxacin. While, the sensitivity to 

Chloramphenicol and vancomycin were 88.88 %,and 77.77% respectively, and 33.33% for ceftriaxone 

and Tetracyclin, as clarified in table(6) .  

Table (6) Results of Antibiotic susceptibility test of S. Mutans Isolates 

 

* Significant difference at P<0.05 

The results inducted that Streptococcus pneumoniae isolates were resistant to penicillin, Ampicillin, 

Ceftriaxone, tetracycline , clindamycin and vancomycin with rate (100%,100%,100%,75%,75%,and 
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50%) respectively. While, all isolates were sensitive to Azithromycin , Erythromycin, Levofloxacin, 

Chloramphenicol, Table(7).  

Table (7) Results of Antibiotic susceptibility test of S. Pneumoniae isolates 

 

* Significant difference at P<0.05 

 The results of antibiotic sensitivity for S.sanguinis isolates showed that they were sensitive to 

clindamycin , Levofloxacin, Azithromycin and erythromycin (90.90%, 81.81%,81.81%,63.63%)) 

respectively .and all the isolates were resistant to Ampicillin and Ceftriaxone, nine isolates were 

resistant to vancomycin and penicillin (81.81%) and six isolates were resistant to tetracycline 

(54.54%) ,as shown in table(8).  

Table (8) Results of Antibiotic susceptibility test of S. Sanguinis isolates 

 

* Significant difference at P<0.05 

Discussion 

The results of isolation indicate that the rate of Streptococcus pyogenes was 16(32%) included,1(5%) 

isolate from patient with the middle ear infections; 15(19.48%) isolates from throat swabs from patient 

with pharyngitis .Regarding , the percentage of isolates from throat swab is approximately similar to 
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the study in Babylon who was found that the percentage of GAS was ( 16.95%) (23) and other study 

found that the percentage of GAS was (17%)(24 ) . In addition , the results of this study was disagree 

with that carried by (25,26,27,28) were they found the rate of Streptococcus pyogenes isolated from 

throat swab reach to(7.4%) (25%) ,(37%) ,and (41%) respectively, as well as the ratio of isolation of 

S.pyogenes from patients with tonsillitis in the city of Muqdadiya was 11% in a study by(29).  

The isolates of S.aglactiae were 10 (20%) , included ,3(10%) obtained from mouth swab from 

newborn, 7 (13.20%) obtained from high vaginal swabs from pregnant women in (36-40) weeks. This 

result was correlated with study of (30) who found that the prevalence of GBS by culture sample was 

(13%) .The result was in agreement with results of a study done in Babylon city by(31) who found that 

ratio of isolation S.aglactiae (10%) .  

The results of this study was in agreement with results obtained by (32) who he found that (9.3%) 

were identified as carriers of group B streptococci depending on the cultures of specimens. The study 

done by (33) showed that the highest percentage(24.3%) of GBS infected Iraqi pregnant women. Other 

study reported that the prevalence of S. agalactiae was( 23%) by (34).This result was also correlated 

with a study by (35) who found that the prevalence of GBS by culture sample were (7.39%). Other 

study indicate high prevalence of GBS in Al-Muthanna province the percentage (49.51%) of the 

pregnant women aged under 25 years of age, the percentage (29.61%) the pregnant women more than 

25 years (36). Four (8%) isolates were identified as S. pneumonia. This percentage agrees with 

(25)who he found the rate of isolation was(8.8%) in Kirkuk city. This percentage is slightly different 

with the percentage obtained by(37)where the rate of isolation was 4.8%. Also, it disagrees with what 

found by (38) where the rate of isolation was ( 22%). About 9(18%) were identified as S. mutans and 

11(22%) isolates were S.sanguins . This percentage for S. mutans corresponds with a percentage of a 

study in Diyala by (39) which was (13.30 %). The current results were slightly different from a study 

done in Diyala by (38) who found that (14%) were S. mutans.  

This variation in percentage of infection could be belong to several reason, including the different 

techniques used to isolate the bacteria , differing objectives of the study and age groups , random 

intake to antibiotics in some times as a result of negative culture wrong , season on which the sample 

also effect the isolated bacteria proportion of the collection as some seasons are the infection rate more 

than others because of the climatic condition and cases of overcrowding, case economic and social for 

patients under study (40).  

The results of antibiotic sensitivity test of S. agalactiae showed that the sensitivity of isolates to 

Ampicillin was (80%) . Ampicillin is a ß-lactam antibiotic that has been used extensively to treat 

bacterial infections. It inhibits the third and final stage of bacterial cell wall synthesis, which 

ultimately leads to cell lysis (41).While the sensitivity to penicillin was ( 60%) , and the results of this 

study were similar to a study of ( 42) which showed high sensitivity rate to penicillin . Other study 

found that group B streptococci (GBS) isolates were completely sensitive to penicillin(43). Also, a 

study by (36) found that group B streptococci (GBS) isolates were sensitive to penicillin with rate of ( 

76%). All the isolates of S. agalactiae were resistance (100%) for clindamycin and erythromycin. This 

result was similar to the results of a study by(42) which showed S. agalactiae isolates were resistance 

to erythromycin and clindamycin with rate of above 90 %. The isolates of this bacteria were resistance 

to levofloxacin (60%) and this result was slightly different from the study carried by(42),where the 

resistance rate of S. agalactiae to levofloxacin was 71.88%, as well as different from the study done by 

(43) in Al –Diwaniyah city which reported the resistance rate of (50%) . Vancomycin had a resistance 

of 90% and this finding was somewhat differs with a study done by(44) in Al –Diwaniyah city where 

the resistance rate was (62.5%%) .all the of S. agalactiae isolates were resistance (100%) for 

tetracycline Chloramphenicol. The streptococcal genetic elements carriers of macrolide resistance 
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determinants., also carry a number of other genes conferring resistance to a variety of other antibiotics, 

including tetracyclines, aminoglycosides, spectinomycin, and chloramphenicol (45). 

The results showed most of S.pyogenes isolates have resistance to three or more antibiotics. The 

highest percentage of resistance was (93.7%) to Ceftriaxone , 87% to Ampicillin , this result was 

somewhat similar with results of a study by(25) in Kirkuk city in which he found the resistance rate 

was (100%). S.pyogenes isolates have resistance (62.5%) to Tetracycline , and this disagree with a 

study of (25) where the resistance rate was (100%). Streptococcus pyogenes isolates have resistance 

rate 50% to Chloramphenicol and this finding was slightly different with study of (25) that reported 

the resistance rate of (60%). The sensitivity results of S.pyogenes isolates showed (81.25%  of them 

were sensitive to Levofloxacin ,this result agrees with(41) which showed Streptococcus pyogenes were 

not resistant to levofloxacin, the present result results disagree with what found by (25) where the 

resistance rate was (100%). The study has shown the sensitivity rate to Vancomycin was about (75%  ; 

this result was similar to the results of a study by(42) where Streptococcus pyogenes, were highly 

sensitive to vancomycin. The sensitivity results of S.pyogenes isolates to erythromycin was (56.25%) 

and Clindamycin was (50%). The results disagree with (25) who he found the resistance rate was 

(100%). The sensitivity results of this bacteria showed that the sensitivity to Azithromycin 

was(62.5%). This result was slightly different with a study of (25) which showed the sensitivity rate to 

Azithromycin was(40%). The macrolides are considered bacteriostatic against most susceptible 

organisms; however, azithromycin is bactericidal against Streptococcus pyogenes (45).  

The streptococcal geneticelements carriers of macrolide resistance determinants., also carry a number 

of other genes conferring resistance to a variety of other antibiotics, including tetracyclines, 

aminoglycosides, spectinomycin, and chloramphenicol (46). 

The results inducted that S. pneumoniae isolates were resistant to penicillin, tetracycline and 

vancomycin with rate (100%,75% and 50%) respectively .This result corresponds with a study which 

showed that S. pneumoniae had a resistance rate of more than 50% to tetracycline, penicillin, and 

vancomycin(42). While, all isolates were sensitive to Levofloxacin, and this agrees with study of (42), 

in which S. pneumoniae, were not resistant to levofloxacin, this result came in line with a study done 

in Kirkuk city which found the sensitivity rate was (41%)( 25). 

S. pneumoniae isolates were resistant to tetracycline with rate (75%) and this result came in line with 

what found by a study of ( 38) which reported resistance rate 63.3% ,as well as was agrees with study 

of (47) where the resistance of bacteria to this antibiotic was 77%, but this result disagree with a study 

(25) which found the resistance rate (100%).  

S. pneumonia and S.mutans isolates in this study showed that all isolates were resistant to Bacitracin 

and by 100% this result agrees with the study of (39). All isolates of Streptococcus mutans (100%) 

were sensitive to erythromycin . While, the sensitivity to Chloramphenicol was (88.88 %), the results 

were slightly different with a study of (39) where the resistance rate to Erythromycin was(65%), 

Chloramphenicol was (45%). 

While they showed resistance to antibiotics , Ampicillin and Optochin (100%).The present results in 

agreement with results of a study done in Diyala (39). All the isolates of Streptococcus mutans were 

resistant to clindamycin, the results was disagreement with results of a study done in Diyala(38) where 

S. viridans isolate had a resistance rate of 71.4% for tetracycline , 28% for clindamycin and 57% for 

erythromycin.  

Internationally, the acquisition of resistance in streptococci is somewhat low, may be due to the 

restricted horizontal transfer of resistance genes. In addition to that, conjugative elements; Plasmids , 

integrative elements or transposons can publicize resistance factors among streptococci (48).  
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Conclusion 

The widespread and irrational use of antimicrobial drugs in the past few years has altered pathogenic 

bacteria and enhanced drug-resistant strains . Which is a major threat to global health .So, the 

preforming drug sensitivity analyses before treatment, select efficient and sensitive antibacterial drugs, 

and standardize their use to effectively control the infection at the earliest, and reduce the creation of 

drug-resistant strains.  
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