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SUMMARY

1510 normal individuals of different age, sex and socio.economic conditions
were studied to find out the bacterial flora of throat. Twelve different

microorganisms were isolated. Strept. viridans and N. catarrhalis were found
to be present in all individuals. Pathogenic organisms were found to be
harboured by normal individuals, Strept. pyogenes being most common (19.3%)
followed by Staph aureus (10.3%) and Esch, coli (8.8%). Other organisms
were Staph. albus (2.5%). D. pneumoniae (l.l%) Diphtheroids (9.3%) C. diph-
theriae (0.19%), Klebsiella spp. (2.1%). P. pyocyanea (0.9%) and Proteus spp.

(0.3%). Staph. aureus (15.5%) was isolated in significantly higher proportion
(P <0.01) from individuals of high socio-economic group, compared to low
socio-economic group (6.3%). Converse is true for Strept. pyogenes. Staph.
aureus and Strept. pyogenes were isolated in signigcantIy higher proportion
(P <0.05) in individuals below 12 years of age, compared to older age group.
In general, no signjficant influence of sex has been observed.

IN'TRODUC:IlON

AI1 individuals, from the moment of birth and throughout life, are
exposed to different micro-organisms which are constantly present in a parti-
cular part of the body without eliciting any violent reaction; these consti-
tute tho normal flora. The interest for studying normal bacterial flora of
human beings dates back to the writtings of Leewenhoek (Do bell, 1932,
Schierbeek, 1959). It has been observed that tbe microorganisms constituting
normal flora in individuals of one community could be abnormal or patbogenic
to otbers having different dietary habits and environmental conditions

Wilson & Miles, 1975). Therefore, the study of normal flora is important
from the epidemiological point of view.

Although many studies have been carried out to determine tbe normal
flora of throat in different countries of tbe world (Mathur et aI., 1970; Kathleen
et al , 1971; Haleem, 1974) no systematic study in tbis respect has yet been done
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in Bangladesh. Therefore, the present study
pattern of normal aerobic bacterial flora of
groups of Dhaka city.

was planned to find out the
throat in different population

MATERIALS AND METHODS

The throat swabs were collected from 1510 normal individuals having no
history of throat complaints, 3 months preceeding the collection of samples.
The population were categorized into:

Group-I. consisting of students of the Dhaka University and tbe students
of Dhanmondi Girl's school, who were from upper and moderate income
class and living in better hygienic conditions and Group-II, consisting of peo-
ple residing in slum area of Dhaka Municipal area and apparently belonged
to lower socio-economic class.

Microbiological methods

Two samples of tbroat swabs were collected from each individual, using
two separate sterile swab sticks. Swabs from oropharynx and tonsillar area
were collected witb cotton stripped sterile swab sticks and samples from pos-
terior pharyngeal area were collected with a cotton stripped curved steel wire.
All the collections were made in the morning and samples were directly inoculated
into blood agar, chocolate agar, blood tclluritc agar, MacConkeys agar and
Bordet Gangou media and transported to tha laboratory for incubation within
2 hours of collection. Plates were incubated at 37"C for 48 houri. Cho-

colate agar media were incubated at 37°C with 10% C02 for isolation of
D. pneumoniae and Haemophilus. In every case, first reading was taken after
24 hours and the final reading after 48 hours of incubation, and for isola-
tion of Bordetella in Bordet Gongou media, plates were incubated for 7 days.

The organisms were identified by colony character, grams stain, Alberts' stain,
morphology, slide coagulase test, oxidase test, optochin susceptibility test and
standard biochemical reactions as described in Bergey's Manual of Determinative
Bacteriology (1974).

RESULTS

A total of 1510 throat swabs (male 915 and female 595) from normal
individuals were studied. The normal bacterial flora pattern isolated from the
individuals. are shown in Table I. Strept. viridans and N. catarrhalis were
found to be common to all individuals. About 19% Strept. pyogenes and
10% coagulase positive Staphylococci were isolated. The incidence of Esch. coli
(8.8%) was almost equal to that of Staph. aureus. Klebsiella was also found
in about 2~;'; cases. The C. diphtheriae was isolated from 3 cases (0.19%) only.
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Table-I: Pattern of bacterial flora of throat amongst 1510 normal individuals.
--.--- +--- --

Name of microorganism 1----
----

%
100
100

10.3
2.5

19.3
l.l
9.3

0.19
2.1
0.9
8.8
0.3

No,---, -----------.
Strept. viridans
N. c.atarrhalis

Staph. aureus
Staph. albus
Strepl, pyogenes
D. pneumoniae
Diphtheroids
C. diphlheriae
Klebsiella app.
P. pyocyanes
Esch. coli

Proteus spp.

1510
1510

156
31

292
18

141
3

42
14

134
5

-------------.- -_.-

Table-II shows the incidence of microorganisms in the throat of two
groups of study population. The incidence of coagulase positive Staph. aureus
was about two and half times higher (P<O.Ol) in group I (15.5%) than that
of group II (6-3%), whereas Strept. pyogenes was one and a half times more
common (P<O.Ol) in group II (23.2%) than in group I (14.2). No C. diph-
theriae was isolated from individuals of group II. The incidence of Klebsiella

Tale-II : Pattern of normal tIora of throat in two groups of study population.
--- __-__9 __ --- - +----
Name of microoganism Group I (n =658) Group II (n =85)

No. % No. %
-- --

Strept.. viridans 658 100 852 100
N. catarrhalis 658 100 852 100

Staph. aureus 102 15.5 54 6.3
Staph. albus 13 1.9 18 2.1
Strept. pyogenes 94 14.2 198 23.2

j). pneumoniae 13 1.9 5 0.5
Diphtheroids 79 12 62 7.2

C. diphtheriae 3 0.4 0 0

Klebsiella spp. 29 4.4 13 1.5
P. pyocyanea 10 1.5 4 0.4
Esch. coli 66 10.03 68 7.9

Proteus spp. 2 0.3 3 0.3---
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was three times higher (P<O.OI) in group I (4.4%) as compared to group II
(1.5%). The throat flora of different sexes of two groups of people have been
analysed in Table III. The incidence of organisms in both sexes was almost

similar in two groups, except Slrept. pyogenes were isolated in significantly
higher proportions amongst the female populations (27.8%) of group II
(P<:: 0.01) compared to that of male (19.1%).

Table-III: Pattern or bacterial throat flora in the two groups of study
population in relation to sex.

i Group 1-

I

Group 11
Name of the -- --- -~ -- -- - -- ---

I

Total Cases
microorganism I Male ,Female Male

I

Female n =1510
l n=461 n=197 '--_n=454 n=398

461 197 454 398

(100) (100) (100) (100)
461 197 454 398

(100) (100) (}00) (100)
72 30 26 28

(15.6) (15.2) (5.9) (7.0)
12 1 12 6

(2.6) (0.5) (2.6) (1.5)
61 33 87 111

(13.2) (16.7) (19.1) (27.8)
9 4 4 1

(1.9) (2.0) (0.8) (0.2)
55 24 31 31

(11.9) (12.1) (6.8) (7.7)
I 2 0 0

(0.2) (1.01) (0.0) (0.0)
18 II 6 7

(3.8) (5.5) (1.3) (1.7)
10 0 2 2

(2.1) (0.0) (0.4) (0.5)
46 20 32 36

(9.9) (10.1) (7.0) (9.0)
o 2 0 3

(0.0) (1.0) (0.0) (0.7)

Strept. viridans

N. catarrha/is

Staph. aureus

Staph. a/bus

Strept pyogenes

D. pneumoniae

Diphtheroids

C. diphtheriae

klebsiella spp,

Ps. p)'ocyanea

Esch. coli

proteus spp.

*Numbers within parenthesis indicate perc~ntage of organisms isolated,

1510

(100)
1510

( 100)
156

(10.3)
31

(2.5)
292

(19.3)
18

(1.1)
141

(9.3)
3

(0.19)
42

(2.1)
14

(0.9)
134

(8.8)
5

(0.3)

..

Table-IV shows the comparative distribution of microorganisms amongst
individuals below and above 12 years of age. It is apparent from Table IV
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Table-IV: Comparative distribution of microorganisms amongst individuals
below and above 12 years of age.

'N f 0 .' r- Individuals below 12'--' I' Individuals above ~
ame 0 microorganIsms I years of age n = 525 I )ears of age n = 985-_. ---------..--.--

Sirept. viridans

D. pneumoniae

525

( 100)
525

( 100)
36

(608)
6

(1.1)
126

(2.4)
10

( 1.9)
55

( 10.4)
2

(0.3)
5

(0.9)
4

(0.7)
18

(3.2)
2

(0 3)

985

(100)
985

( 100)
39

(3.9)
18

( 1.8)
176

( 17.8)
10

(1.01)
83

(8.4)
I

(0.1)
14

( 1.4)
II

(1.1)
67

(6.8)
4

(0.4)

N. catarrhalis

Stap.h~aurells .

Staph. albus

Strept. pyogene,

Diphtheroids

C. diphtheriae

Klebsiella sppo

P. pyocyanea

Eseh. coli

Proteus SIP.

-- ------

.Numbers within parenthesis indicates percentage or organisms isolated

that Staph. aureu, and Slrept. pyogenes were isolated in significantly higher
proportions (P <:0.05) in individuals below 12 years of age (6.8% and 24%)
compared to those above 12 )ears of age (3.9% and 17.8%). The isolation
pattern of other organisms of both age groups were almost identical.

DISCUSSION

In our study it has been observed that a considerable proportion of
healthy individuals harbour one or more known pathogenic organisms, Strepr.
pyogenes being the most common (l9.3~~), followed by Staph. aureus (10.3%)
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and Esch. coli (8.8%). Strept v;rMans and N. catarrha/is have been found in
100% of individuals, indicating that these were the persistent flora of the
throat. The incidence of these two organisms is almost similar to the findings
of others (Mathur, et aI., 1970; Kathleen et aI., 1971; Haleem 1974). The incidence
of Strepl pyogenes in the throat of normal population in our study is considerably
higher, compared to th~ studies done in India, U. S. A. and Pakistan, which
ranged between 08% to 9~';' (Mathur elal., 1970; Kathleen eta!., 1971; Haleem,
1974). On the contrary, Staph. aureus was found in higher proportions in those
countries (19.5~~ to 25.510)' compared to ours.

This higher isolalion rate of Strept. pyogenes and lower isolation rate
of Staph. aurells is possibly due to environmental factors and food habits.

The isolation rate of V. pneumoniae in our study (1.1%) is in conformity
with that of Mathur etal., (1974) in India (I 7'10) but considerably lower than
those observed in USA (6.5%) and P&kislan (4.5%). (Mathlee et aI., 1971 ~ and
Haleem, 1974).

It is interesting to note that female population of group II who belong
to comparatively low socio-ccoflomic status of the society harbour significantly
higher propoltion of Staph. aureus (7%) and Strept. pyogenes (278%), compared
to their male counterpart (5.9% and 19.1%). However, the isolation rate of
Staph. aureus has been found to be higher in both male and female indivi-
duals of Group I, compared to Group II, but no differences were observed
in the isulation rate uf Staph. aureus and Strept. pyogenes between male and
female population of Group I (Table-III). Conversely, the isolation rate of
Strept. pyogettes was significantly more in individuals of Group 11 (23.4%)
than that of Group I (15%).

The higher isolation rate of Strept pyogenes in individuals from lower
socio-economic status and higher isolation of Staph. al/rellS amongst the popu-
lation of higher socio-economic group could be attributed to hygienic,
environmental and socio-economic factors.

It was further observed that Staph. aureus and Strept. pyogenes predo-
minated in individuals below the age of 12 years, compared to those above
12 years of age (Table-IV). The findings suggest that age do have influence
on the pattern of bacterial flora of the throat.

It is therefore, apparent from the present study that known pathogenic
organisms constitute considerable part of normal flora of the throat and
that the pattern of normal flora varies with age, sex and environmental
factors.
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