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Antibacterial Effects of Aqueous Extract Green Tea on Multi-Antibiotic
Resistant Isolates of burn infection
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Abstract
Bum \.,vound infection is problematic because it delays healing encourages scarring and may result in bacteremi4
sepsis or multiple-organ dysfunction syndrome whereby organs from several systems are unable to maintain
homeostasis on their own, requiring immediate medical attention. Bum infection may be caused by
Staphylococcus aureus or Streptococcus pyogenes and Pseudomonas areuginonsa. Different antibiotics were
used for the treaunent of bum giyen topically or systemically. The aim of lhe present work is to estimate the

effectiveness ofwater soluble green tea extsacts on different types of Mcteria which were isolated from children
suffering from nosocomial bum infection. The study was conduded in Alyarmok Hospital lobby of bums and

wounds in Baghdad for the period fiom July l, 201I to I June / 2012 . Forty tow samples with positive bacterial

cultures were obtained fiom children with bum infectior, they were tested by doing antibiotic sensitivity tesl
with different antibiotics, and the resistant culture of different types bacteria. The bacteria were isolated from
infued patients, \dere tesled by aqueous extracts green tea were done and cultured by the brain and heart

infusion, blood agar, and Mackonky agar medium. The study reYealed that aqueous extract green tea was

effective as antibacterial agents, against antibiotic's strains ofstaph. aureus, Strcp(6) isolats, Pyogenes (g)isolats,

and Pseudomonas areuginosas (4) isolats (P>0.05).

Conclusion
The sludy conclude that the aqueous extract of green tea was relatively effective as antibacterial ageflt in vitro
and its effect was dire€1ly proportional wilh its concentration (107o), but the concentration of 5o/o, ,l1Yo, wrd20o/o

less than efects .
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Introduction
Bacteria and fungi arethe most common pathogens of Patients &Methods
bum wounds. These microbes form multi-species The study was conducted in the city of Alyarmok
biofilms on bum wounds wilhin 48 - 72 hours of Hospital lobby of burns and wounds for the period
injurytrl. Organisms originate from the patient's o\rm from July l, 201lto I lwe l2Ol2. Forty two samples
skin, gut and respiratory flor4 as well as liom contact of cultured bacteria, which were isolated from bum
with contaminated health care environments and wound ofchildren with wound in Baghdad A total of
workers {l'21. Gram-positive bacteria are some of the isolated bacteria tested for these sensitivity to the
first to colonize bums, followed quickly by gram- antibiotics by using Kirby-Bauer disk method, the
negative. Fungal infection tends to occur in the later antibiotics include methicillin, cefolaxime, c€falexin
sages after the majority of bacteria have been piperacillin, gentamicin, erythromycin and
eliminated by topical antibiotics l'zl. Two bacterial ciprofloxacin 0rl. The resistanl isolates werc selectcd
species, methicillin - resistant Staphylococcus aureus according to the diameter of inhibition zone, were
(MRSA) and Pseudomonas areuginosas will be selected, and their s€nsitivity to the aqueous extract
examined, two ofthe most prevalent infective agents of gre€n tea of conc€nkation 10 mg /ml stock
t'1. These two spocies have proven particularly soluiion, by using agar well diffusion lrt' rtl.

diflicult lo treat because they posses a large number Different concentrations ofwater soluble green tea (1,
of virulence factors and antimicrobial resistance 2,3,4and 5 ml )were obtailed from the original stock
genes l'/1. Green tea has been found to be superior to solution ofgreen tea and diluted by using distill water
black and oolong lea in terms of antioxidanl, anti- (to obtain a total l0 ml for each concentration )and
inflammatory, anti-carcinogenic and antibacterial the bacteria were tested for their susceptibility to the
activity and other health promoting benefits 15'61. Also extract using the kirby Bauer method measuring the
green tea components show antiviral and antifungal diameter of inhibition zone . The MIC and MBC of
activities in addition to their inhibitory effects on different conc€ntration (1,2,3,4and 5ml) ofgreen tea
exoloxinst?1. extmct were measured by using Agar -{ilutiqr
Various studies have shovm significant suppressive methodt2l . MIC (minimum inhibition concentration)
effects ofgreen tea against many microorganisms, for which was rhe lowesl conc€ntration ofthe compound
example Salmonella typhimuriumt8l, Salmonella that inhibit the bacterial groMh MBC (minimum
typhi, Shigella d,senteriae, Yef,sinia enterocoliticq bactericidal concentration) is minimum concentraiion
Escherichia coli, Staphylococcus aureus, Vibrio ofcompound which decrease the number of baclerial
cholerag Campylobacter jejuni, Plesiomonas colonies by 99.9olo ofcuhurel2l.The statistic analyzed
shigelloides, P. agruginosa and many other species of according percentage.
bacteriaP73ell l2l.
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Results
Table I shows the antibiotic sensitivity tests of
different t)?es of antibiotic on different types of
bacteria .The percentage of rgsistanc€ of staph. aues
to c€phalexin , methicllin and Erythomycin was (50,
11.4 and 70.8%) respectively, Streptocaccus
Pyogenes resistance was (50, 71.4 and 70.8 %)
respectively and Pseudomonas areuginosas for was
(75,78.6 and 62.5 %) respectively, while resistance
of Staph. aureus to c€fotaxim and gentamicin was
(37.5 and 33.3%), Strep. pyopenes resistance was
42.f/o for both and Pseudomonas areuginosas
resistance was 2570 for both antibiotics) .
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The resistance of Staph .aures to ciprofloxacin and
pipreacillin was 33.3 and 41.7o/o), Step .ryogenes
resistanc€ was 35-7o/o for both and Pseudomonas
areuginosas was sensitiye to both antibiotics. The
sludy shows that aqueous extract green tea was
effective against ditrerent twes of resistant bacteria
(Staph aueus, stlep. pyogenes and Pseudomonas
areuginosas) as in table 2. The diameter ofinhibition
zone was (8.25, 10.14, ll-20,13, 40, and 15.00) mm
for different concentrations of w.ater soluble green
tea extracts, to strepto .

pyogenes was 00.0,2.75 , 4.42, 6-'15 , 8.85) mm and
for Pseudomonas areuginosa was (1.00 , 5.32, ?.12 ,
925 , 12.25) mmtt'l . Table -3 showed the effect of
different MIC concentration on the bacteria .

Table 1: Percenta of resistant bacterir to dilferent antibiotics

Table 2: Inhibition zone mm of ous ertract n tea on bacteria

Trble 3: MIC Concentration lnhibition of ueous extract tea on the bacteria
Bacteria MIC concentratio[ of rqueous extrrct gr€en t€a

57o conc. tovo 15o/o 200/"

Staph.aureus 0 6 2 2

Strep. pyogenes 0 3 4

Pseudomonas areuginosas 0 4 I I

Table 4: values of MIC and MBC of ueous extrrct tea
Bacteria Wrter Soluble green tea

Mtc MBC Total
Strph.aureus 2 4 6

Strep. pyogenes 4 5 9

Pseudomonas areuginosas 3 I 4

Discussion
The results of this study revealed that the aqueous
extract green tea was relatively effective as

antibacrerial agent against Pseudomonas areuginosas.

which was efficient than oo staph. aureus and strep.
Pyogenes .The antibacterial activity of green tea was
due to the presence of catechin compound, which
induce rapid leakage of small molecules entrapped in

Shph aureus Strep. pyogenes

No: 14
ResentenceTo

No: 4
Resentence9/o

Antibiotics

No: 24
Resenterrce9/o

t2
(50o/o')

l0
(71.4o/o\

2
(50olo)

Cephalexin

9
(37.so/o\

6
(42.9/o)

I
(2so/o)

Methicillin t7
(10.v/o\

l0
(71-4o/o\

2
(50o/o)

Erythromycin l5
(62.s%)

ll
(78.6)

3
(7 so/o)

Gentamicin 8

(33.3%)
6

(42.g',)
I

(zso/o)

l0
(4t.7oA)

5

(35.7/o)
0

(0o/o)

Ciprofloxacin 8

(333%)
5

(35.7o/o)
0

(0o/o )

Inhibition zone in different concentration (mm)
lmq/ml 2m9lr,il 5mg/mlBacteria 3mg/ml 4mg/ml

8.25 I 0.14 I1.20 13.40 15.00Stsph.rureus
Strep,pyoqenes 0.00 2.7 5 4.42 6.75 8.85

P. rreuginosa 1.00 s.32 7.12 9.25 t2.25
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Pseudomonas areuginosas

Cefotarime

Piperacillin
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the intraliposomal space and aggregation of the
liposome which caused lyses. and kill the bacteria"''.
The study also showed thal the antibacterial activity
of green tea was parallel to that of different types of
antibiotics and black teatlll-
We conclude that the aqueous extract of gre€n tea
was relatively effective as antibacterial agant in vitro
and its effect was directly proportional to its
concentration Its antibacterial effect was directly
proportional with its concentration acmrding to the
values of MIC & MBC as in table 4; the results
reveled that the aqueous extract green lea were more
effective as antibacterial agent against staph. aureus,
Pseudomonas areuginosas than Strep. Pyogenes,
which was due to the bactericidal effects ofcatechins
of green tea, which is related to the Gallic acid
moiely and the hydroxyl group member, which cause
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