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ABSTRACT

C

omparative efficacy of garlic and erythromycin on streptococcus pyogenes was carried out in
vitro using agar-well diffusion technique. The streptococcus pyogenes used were isolated
from the conjunctiva of infected patients that visited Abia State University, Optometry clinic.
The isolated microorganisms were identified and characterized using standard laboratory methods
like gram stain, catalase test and bacitracin test. Diameter of zone of inhibition was measured for
different concentrations of garlic and erythromycin. The data collected were tabulated and analyzed
using student's t-test at 0.05 level of significance. The results of the study showed that streptococcus
pyogenes was sensitive to both garlic and erythromycin with the latter being more efficacious. The
effect of garlic on the microorganism was also found to be concentration dependent. The minimum
inhibitory concentration was found to be 31.25mg/ml. The antibacterial activity of garlic could be
used as a preventative measure rather than curative in the management of microorganisms like
streptococcus pyogenes.
KEYWORDS: streptococcus pyogenes, erythromycin, allium savitum, agar-well diffusion
technique, minimum inhibitory concentration.
INTRODUCTION
The use of higher plants and their extracts to
treat infections is an age-old practice in the
traditional African medicine and other parts of
the world1. Traditional medicine as defined by
the World Health Organization (WHO) refers to
the health practices, approaches, knowledge and
beliefs incorporating plant, animal and mineralbased medicine, spiritual therapies, manual
techniques and exercises applied singularly or in
combination to treat, diagnose and prevent
2
illness or maintain well being . Roots, barks and
leaves of various plants are employed in
ethonomedicine. Plants extracts are given singly
or as concoctions for treatment of diseases3.
Garlic (Allium Savitum), a perennial plant in
4
the family of Alliacae and genus Allium has long
been used as additives and medicinal herbs. It has
been revered for its medicinal properties, which
have escalated in recent years as a result of data
indicating that garlic may influence the risk of
5
health diseases and cancer . The therapeutic
efficacy of garlic is attributable not only to few
isolated constituents, but to the overall
compound of the plant with a wide range of
substances such as vitamins, nicotinamide,

hormones, choline, thiocyanic acid, iodide and
saponinons6.
Researchers have indicated that garlic has
some health benefits such as reduction of platelet
aggregation7, serum cholesterol level8, risks of
9,1 0
thrombosis and hypertension , diabetic
11
mellitus ; artherosclerosis inhibition 12 and
exhibits broad antibiotic spectrum13. It has been
suggested that garlic decreases fatigue and
improves memory14.
Erythromycin is a macrolide antibiotic,
which has antimicrobial spectrum similar to or
slightly wider than that of penicillin and is often
used for people who are allergic to penicillin. The
structural components of erythromycin (14
numbered lactone rings with ten asymmetric
center and two sugars) make it difficult for the
compound to be produced via synthetic
methods15. Erythromycin prevents bacteria from
growing by interfering with their protein
synthesis. Gastric acids easily inactivate it;
hence, all orally administered formulations are
given as either enteric coated or as more stable
salts or esters.
Streptococcus pyogenes is a gram positive,
non-motile, non-spore forming coccus that
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occurs in chains or in pairs of cells. Individual
cells are round to ovoid cocci, about 0.6 1.0
micrometer in diameter. Streptococci divide in
one plane and thus occur in pairs or in chains of
varying lengths16. Streptococcus pyogenes is one
of the most frequently occurring pathogens of
humans. It is estimated that between 5 15% of
normal individual harbour the bacterium,
usually in the respiratory tract, without signs of
disease. As normal flora, streptococcus
pyogenes can infect when defenses are
compromised or when the organisms are able to
penetrate the constitutive defense17. Diagnosis of
streptococcal infection is based on both clinical
and laboratory findings.
METHOD
This research was carried out at the
microbiology laboratory of Abia State
University, Uturu with the assistance of a
microbiologist. Sterile swabs were used to
collect loads of bacteria from the conjunctiva of
patients of Abia State University, Optometry
clinic suffering from conjunctivitis. Cultures of
the bacteria were formed in pre-prepared Petri
dishes containing blood agar. Streptococcus
pyogene organisms were identified and
characterized using standard laboratory methods
like gram stain, catalase test and bacitracin test.
The organisms so identified were used to test for
the e ffica cy of A ll ium Savit um and
erythromycin.
Garlic used for this study was purchased
from Eke Okigwe market of Imo State and
authenticated by a botanist in the Department of
Plant Science, of the same University. The garlic
bulbs were peeled, washed and mashed into a
paste. Five grams of the paste was weighed out
and mixed with 10ml of ethanol and allowed to
4
stand for 6hrs . The mixture was then filtered out
to get the garlic extract. This extract was
recorded as the stock. Other concentrations of
garlic extract used were obtained through double
dilution method17. The erythromycin used was
manufactured by Abbot Pharmaceuticals,
Pakistan with NAFDAC no. 3205. Different
concentrations of erythromycin used were also
obtained through double or serial dilution.
The isolated streptococcus pyogenes were
subjected to sensitivity test using allium savitum
extract and erythromycin eye drop. The
minimum inhibitory concentration (MIC) of
garlic extract on streptococcus pyogenes was
16
determined according to Baron et al . The

various dilutions, the stock and the erythromycin
eye drop were used to carry out sensitivity test
using agar-well diffusion technique. The zones of
inhibition were measured horizontally and
vertically with the help of millimeter rule and
recorded as diameter of zone of inhibition. The
measured diameters of zones of inhibition of the
various concentrations of the garlic extract and
erythromycin were then compared.
The data obtained were tabulated and
statistically analyzed using student's t-test.
RESULTS
The efficacy of garlic and erythromycin on
streptococcus pyogenes was studied using zones
of inhibition. Garlic extract (stock) was found to
have zone of inhibition of 25mm while
erythromycin had 34.5mm (table 1). These
results showed the activities of the two
substances to be comparable. Table 2 shows the
different concentrations of erythromycin derived
through serial dilution and their zones of
inhibition. The efficacy of different garlic
concentrations obtained from doubling dilution
and their zones of inhibition on streptococcus
pyogenes were tabulated in table 3. The MIC of
garlic was found to be 31.25mg/ml.
Statistical analysis using student's t-test
showed no significant difference (p<0.05) hence,
garlic (allium savitum) is not more effective on
streptococcus pyogenes than erythromycin in
vitro (ttab, 1.860 > tcal, 1.530). The results of zones
of inhibition showed also that the diameters were
greater for erythromycin than garlic indicating
the efficacy of erythromycin to be greater than
that of garlic.
DISCUSSION
The findings in tables 1, 2 and 3 showed that
the test organism streptococcus pyogenes was
sensitive to both garlic and erythromycin in vitro.
The finding is consistent with the report of
Donnefield and Pessy 1 8 , who said that
erythromycin is a standard, widely used
antibiotic because of its relatively lack of toxicity
and good activity against streptococci,
staphylococci, haemphilus influenza, legionella
pneumohila and chylamydia trachomatis. It also
agrees with the report of Sivam13 that garlic
exhibits a broad spectrum against both grampositive and gram-negative bacteria.
Erythromycin showed a relatively higher
antibacterial activity when compared with garlic
(stock) with a zone of inhibition of 34.50mm and
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25.0mm respectively (see table 1). The
minimum inhibitory concentration (MIC) of the
garlic extract was determined using double
16
dilution method of Baron et al . It was found that
the zone of inhibition of garlic on streptococcus
pyogenes was concentration dependent. The
zone of inhibition steadily decreased from
22.50mm at a concentration of 125mg/ml to
12.0mm at a concentration of 31.25mg/ml,
below this concentration, garlic had no effect on
streptococcus pyogenes.
Statistical analysis of the data showed no
significant different (p>0.05) of garlic
antibacterial activities when compared with that
of erythromycin, though the results of MIC and
diameters of zones of inhibition showed greater
inhibition of the microorganism with
erythromycin than garlic. Hence, erythromycin
was found to be more efficacious in the
management of the test organisms than garlic.

Inspite of the above observation, garlic has been
found to be a powerful antibiotic, albeit broad
spectrum and not targeted. The body does not
appear to build up resistance to garlic so that its
positive health benefits continue over time. On
the other hand, researchers have found
erythromycin resistant group of streptococci
microorganisms especially the group A
streptococci19, 20, 21. The compound allicin found in
garlic had been found to be responsible for the
antibacterial properties of garlic. Allicin inhibits
the growth of pathogenic microorganisms and
has a wide spectrum of antibacterial activity
against gram-positive and gram-negative
22
bacteria .
Garlic though exhibits antibiotic activities; it
cannot be used to replace orthodox therapy for
conditions like conjunctivitis but could be used
as preventative and adjuvant measures.
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TABLE 1: GARLIC AND ERYTHROMYCIN SENSITIVITY WITH
STREPTOCOCCUS PYOGENES.
Zones of inhibition

.
Garlic extract (stock)
Erythromycin

Vertical
diameter (mm)
26
35

Horizontal
diameter (mm)
24
34

Average (mm)
25
34.50

TABLE 2: DIAMETER OF INHIBITION (IN MM) PRODUCED BY ERYTHROMYCIN
Zones of inhibition

Concentration
(mg/ml)
50.0
5.0
0.50
0.05
0.005

Vertical
diameter (mm)
35
34
29
20
11

Horizontal
diameter (mm)
34
33
28
18
10

Average
(mm)
34.50
33.50
28.50
19
10.50

TABLE 3: DIAMETER OF ZONES OF INHIBITION (IN MM) PRODUCED
BY GARLIC EXTRACT ON STREPTOCOCCUS PYOGENES
Zones of inhibition

Concentration
(mg/ml)
250
125
62.50
31.25
15.625

Vertical
diameter (mm)
26
22
18
12
0

Horizontal
diameter (mm)
24
23
17
12
0
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Average
(mm)
25
22.50
17.50
12.0
0

