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Abstract 
Cefixime is a broad-spectrum oral cephalosporin with a long half-life and has a  bactericidal effect 

against both gram-positive and gram-negative bacteria. In this study the effects of cefixime on two 

types of bacteria, was compared to its effect after adding phenolic extracts  of green tea Camella 

sineses. The susceptibility test was used to study the effect of drug cefixime in the growth of two 

types of bacteria is Escherichia coli, Pseudomonas aeruginosa, and was extracted the phenoles 

from the green tea powder and study their effect in the growth of bacterial species under study, and 

then added these phenolic extracts  to drug cefixime and studied its effect on the growth of bacterial 

species under study after the addition. Cefixime showed high inhibitory effect on the growth of 

bacterial species under study before adding the phenolic extracts and the drug was less influential in 

the growth of bacteria after the addition, while the phenolic extracts before addition showed 

different activities in inhibiting the growth of these types of bacteria. Add- process has led to the 

case of antagonism between the phenolic extracts and drug cefixime. 

 

 على بكتريا أي كولاي السيفكسيمتأثير الشاي الاخضر على فعالية مضاد 
 منال فوزي محمد

 

 المستخلص
ذا مفعا   و ناا ادماه اعا   دماا لدلاا لكاا مام الةااابيم السادلو   السيفدل عاو ينمالسيفكسيم مضاد  ااعاا الفيان مام مة   ا   

 ,Escherichia coliفا  م ا  ما  يم مام الوكتاناد اعا السيفكسايم ياعتخهم اختودي الحسدعاي  لهياعا  لاربيا   د .اال  جو  الغاام

Pseudomonas aeruginosa , ا ياعاا  لربياعااد فاا  م اا  ادماا ا   الاام اعااتخلف الفي اا مس ماام مسااح خ ال ااد  ادخضااا

ل ا  يم مام الوكتاناد ا يس لاربياه فا  م ا  عاذنم ا السيفكسيمبم أضيفت عذه ال ستخلصدس الفي  لي  إلى   دي  الوكتيان  ليه الهياع 

فا   لوا إضدف  ال ستخلصادس الفي  ليا  اظها   دي السيفكسيم لربياا لثويفيد  دليد ف  م   ادم ا  الوكتيان  ليه الهياع  .بعه الإضدف 

م ا  عاذنم  بعه الإضدف . بي  د أظهاس ال ستخلصدس الفي  لي   فعدليادس مختلفا  فا  لثواي  الا لربياا ف  م   الوكتاند حيم كدن الع دي

إن   لياا  الإضاادف  عااذه لااه أ س إلااى حدلاا  لضااد  باايم كااا ماام ال ستخلصاادس الفي  لياا  ا  اادي  وكتانااد لوااا الإضاادف .ال اا  يم ماام ال

 . السيفكسيم
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Introduction 
Cefixime is an antibiotic in a class of drugs 

called cephalosporin. It is a third-generation 

cephalosporin available in an oral 

formulation
(1) 

and has pharmacokinetic activity 

suitable for single-dose administration.
(2)

 

cefixime is an effective orally active 

cephalosporin with a relatively long 

elimination half-life permitting a simplified 

treatment regimen.
(3)

cefixime is commonly 

used in the treatment of otitis media, 

respiratory tract infections,
(4,5)

 and urinary tract 

infections caused by susceptible organisms.
(3) 

Recent clinical studies have shown the 

excellent efficacy of cefixime for the treatment 

of typhoid fever.
(6,7) 

. The microorganisms 

cause many diseases, whether skin, 

gastrointestinal or respiratory infections and 

other as Pseudomonas aeruginosa and 

Escherichia coli,
(8,9) 

and there are some 

bacteria appear successive resistance with time 

for most of the antibiotics
(10)

, which is make a 

troubles in the treatment of infection with these 

bacteria. The fact that medicinal plants are safe 

to use without adverse effects, and contain a lot 

of chemical compounds called effective 

material as a result of its effectiveness against 

many diseases as phenolic compound which is 

found in a green tea commonly used. Therefore 

has been extracted and added to the drug 

cefixime and study the effect of this drug 

before and after adding the phenolic extracts. 

(11) 

 

Materials and Methods  
The Extraction:  
Phenols were extracted from green tea by 

taking  40grams of powdered green tea by 

using the solvent methanol 9 to 1 water then 

make the extraction by 1 water to 1 methanol. 

in the two steps Leaves the extract to the 

second day after that filtered the extract and 

evaporate to a third by rotor evaporator and 

then separated with a separating funnel  where 

added the chloroform to the mixture by (1:1) 

with mixing two layers will appears as 

(chloroform + water) take a layer of water and 

dry up we get After a drying with lyophilizer a 

dark powder, which is detected by the use of 

ferric chlorides concentration of 1% which 

gives the green color or blue when mixed in 

solutions containing phenols(12).  

 

Susceptibility test  

The effect of drug cefixime have been studied 

in the growth of two types of bacteria: 

Pseudomonas aeruginosa, Escherichia coli, 

which were obtained from the Department of 

Biology in the College of Science / University 

of Mosul, and the antimicrobial activity of the 

drug was studied by using the disk diffusion 

method based on Bauer et.,al 1966, where 

cultivating the different kinds of 

microorganisms in the nutrient broth and 

incubated at 37ەc  for 24 hours. Then make a 

different  concentrations from the materials 

under the study, namely, 

(600,400,200,100,50,25,12.5) mg / ml and 

added 1 ml from each concentration of these 

concentrations to tubes each containing 100 

disk of a filter paper (Whatman No.1 ) in 

diameter of 6 mm after sterilized by the 

autoclave. Then inoculated a number of petri 

dishes containing nutrient agar media with 0.1 

ml of the bacterial  suspension and separated 

on the surface of the media then placed in each 

plate a disk for each concentration of the 

substance to be considered after that incubation 

the plates in 37ەc for 24 hours, and 

measurement of the diameter of inhibition zone 

surrounding the disk. 
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Results and Discussion 

 
Table (1):- The effect of phenolic extracts in the growth of Escherichia coli bacteria. 

  

concentration 

Mg\ml 

diameter of 

inhibition 

Mm 

Percentage 

% 

600 14 100a 

400 12 85a 

200 10 71 b 

100 8 57 be 

50 6 42 cd 

25 0 0 de 

12.5 0 0 e 

 
Similar letters indicate no significant 

difference and different letters indicate 

significant differences by Duncan test at the 

level of probability 0.05 and calculated the 

percentage based on the highest 

concentration.. Table (1) the effect of 

phenolic extracts on the growth of bacteria 

Escherichia coli at 37c on nutrient agar 

media for 24 hours, phenolic extracts inhibit 

the growth of bacteria by 85% at the 

concentration 400 mg / ml diameter of 12 mm 

compared with the highest concentration and 

71% inhibition with a diameter of 10 mm at 

the concentration 200 mg / ml. When the 

concentration 100 mg / ml inhibition zone of 

8 mm in diameter. While the concentration 50 

mg / ml the percentage of inhibition of 42% 

of the highest concentration, the inhibitory 

effect of the phenolic extracts result from 

there effect on the hydroxyl group when 

produce hydrogen bound with the active site 

of the enzymes and inhibition the metabolic 

activity of the microorganisms
(15)

,and these 

results were in agreement  with other studies 

Al- Anzi and Farag 
(14,15)

 that the phenolic 

extracts effected on the growth of 

microorganisms and there have been 

significant differences between treatments at 

the level of probability 0.05 According to 

Duncan test   

                                                                                                                                      

                                                                                                                                                                                                                                                                                  

 

 
Table 2: the impact of drug cefixime in the growth of bacteria, Escherichia coli 

 

concentration 

Mg\ml 

diameter of 

inhibition 

Mm 

Percentage 

% 

200 32 100 a 

100 30 93 ab 

50 28 87 bc 

25 24 82 c 

12.5 20 61 c 

 
Similar letters indicate no significant 

difference and different letters indicate 

significant differences by Duncan test at the 

level of probability 0.05 and calculated the 

percentage based on the highest 

concentration.. Table (2) the effect of drug 
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cefixime at the same experimental conditions 

as there were different effects in the growth 

of Escherichia coli at the concentration 200 

mg / ml there was complete inhibition to the 

growth of bacteria 100% and the diameter of 

inhibition was 32mm at the concentration 100 

mg / ml and the rate of inhibition was 88% 

from the highest concentration and the 

diameter of inhibition was 30mm either at the 

concentration 50 and 25 mg / ml the rate of 

inhibition was 87% and 82% from the highest 

concentration and this is consistent with 

Oudhuis et.,al 1998 who mentioned that the 

drug cefixime was influential in gram 

positive and negative bacteria. There were 

significant differences among treatments 

according to Duncan test at the level of 

probability 0.50. 
                                                      

                                                                              
Table (3):- the impact of drug cefixime after adding phenolic extracts in the growth of bacteria, 

Escherichia coli 
 

concentration 

Mg\ml 

diameter of 

inhibition 

Mm 

Percentage 

% 

200 34 100 a 

100 30 88 b 

50 28 82 bc 

25 24 76 cd 

12.5 18 52 d 

 
Similar letters indicate no significant difference and 

different letters indicate significant differences by 

Duncan test at the level of probability 0.05 and 

calculated the percentage based on the highest 

concentration.. Table 3 shows the effect of drug 

cefixime after adding phenolic extracts in the 

growth of bacteria Escherichia coli, as showed 

that there are different degrees of effect. At the 

concentration 200 mg / ml the diameter of  

inhibition was 34mm and the rate of inhibition 

from the highest concentration at the 

concentration 100 mg / ml 88% and the diameter 

is 30mm. while at the concentration 50 mg / ml 

the rate of inhibition was 82% with a diameter 

28mm while at the concentration 25 mg / ml the 

rate of inhibition was 76%, diameter 24mm, while 

at the concentration 12.5 mg / ml the rate of 

inhibition was 52% and the diameter of inhibition 

was 18mm from this results we are concluded that 

the drug was less effective after the addition of 

the phenolic extracts and antagonism was 

occurred  between them whichever the phenolic 

extracts  had reduced the effect of the drug, which 

showed inhibitory effect on the growth of bacteria 

before the addition of the phenolic extracts.   

 

 

      
Table (4):- study the effect of phenolic extracts in the growth of bacteria, Pseudomonas aeruginosa 
 
 

concentration 

Mg\ml 

diameter of 

inhibition 

Mm 

Percentage 

% 

600 16 100 a 

400 14 87 a 

200 12 75 b 

100 10 62 bc 

50 8 50 cd 

25 0 0 de 
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12.5 0 0 e 

 
 

 

 

Similar letters indicate no significant difference 

and different letters indicate significant 

differences by Duncan test at the level of 

probability 0.05 and calculated the percentage 

based on the highest concentration.. Table (4) 

study the effect of phenolic extracts  in the growth 

of bacteria, Pseudomonas aeruginosa at 37c on 

nutrient agar for 24 hours, the phenolic extracts 

inhibit the growth of bacteria (87%) at the 

concentration 400 mg / ml in diameter 14mm, 

compared with the highest concentration at 75% 

and the diameter of  inhibition is 12mm at the 

concentration 200 mg / ml. While at the 

concentration 100 mg / ml the diameter of  

inhibition is 10mm. either the concentration 50 

mg / ml the rate of inhibition was 50% from the 

highest concentration and these results were in 

agreement  with other studies Al- Anzi and Farag 
(14,15)

 that the phenolic extracts effect on the 

growth of microorganisms. the inhibitory effect of 

the phenolic extracts result from there effect on 

the hydroxyl group when produce hydrogen 

bound with the active site of the enzymes and 

inhibition the metabolic activity of the 

microorganisms
(15)

, and there have been 

significant differences between treatments at the 

level of probability 0.05 According to Duncan 

test.                                 .      

  

 

 

Table (5):- Study the impact of drug cefixime in bacteria Pseudomonas aeruginosa 

 

concentration 

Mg\ml 

diameter of 

inhibition 

Mm 

Percentage 

% 

200 27 100 a 

100 25 93 a 

50 23 85 ab 

25 21 78 ab 

12.5 18 67 b 

 
Similar letters indicate no significant difference 

and different letters indicate significant 

differences by Duncan test at the level of 

probability 0.05 and calculated the percentage 

based on the highest concentration.. Table (5) the 

effect of drug cefixime in bacteria Pseudomonas 

aeruginosa at the same experimental conditions as 

there were different effects in the growth of these 

bacteria. On concentration 200 mg / ml there was 

complete inhibition of the growth of bacteria at 

100% and the diameter of inhibition was 27mm at 

the concentration 100 mg / ml at 93% from the 

highest concentration with diameter of  inhibition 

25mm either at concentrations of 50 mg / ml and 

25 mg /ml the inhibition was 85% and 78% from 

the highest concentration and there were 

significant differences among treatments 

according to Duncan test at the level of 

probability  0.50.                                                                                                                 
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Table (6):- study the impact of drug cefixime after adding phenolic extracts in the growth of bacteria, 

Pseudomonas aeruginosa 

 

concentration 

Mg\ml 

diameter of 

inhibition 

Mm 

Percentage 

% 

200 25 100 a 

100 23 92 a 

50 21 84 ab 

25 18 72 a 

12.5 18 72 b 

 
Similar letters indicate no significant difference 

and different letters indicate significant 

differences by Duncan test at the level of 

probability 0.05 and calculated the percentage 

based on the highest concentration.. Table (6) 

shows the effect of drug cefixime after adding 

phenolic extracts in the growth of bacteria, 

Pseudomonas aeruginosa, as showed that there 

are different degrees of effect. On the 

concentration 200 mg / ml the diameter of 

inhibition was 25mm and the percentage of 

inhibition of highest concentration on 100 mg / ml 

is 92 %, and 23mm in diameter and at the 

concentration of 50 mg / ml inhibition rate was 

84% and 21mm in diameter at the concentration 

25 and 12.5 mg / ml inhibition rate was 72%, 

diameter 18mm and there were differences among 

treatments according to Duncan test. Cefixime is 

an orally absorbed cephalosporin and which has a 

wide spectrum of antimicrobial activity against 

several gram-positive and gram-negative 

bacteria.
(17,18)

the bactericidal effect of cefixime as 

a result of inhibits the third and final stage of 

bacterial cell wall synthesis by preferentially 

binding to specific penicillin-binding proteins 

(PBPs) that are located inside the bacterial cell 

wall. Penicillin-binding proteins are responsible 

for several steps in the synthesis of the cell wall 

and are found in quantities of several hundred to 

several thousand molecules per bacterial cell. 

Thus, the intrinsic activity of cefixime as well as 

the other cephalosporins and penicillins against a 

particular organism depends on its ability to gain 

access to and bind with the necessary PBP. Like 

all beta-lactam antibiotics, cefixime ability to 

interfere with PBP-mediated cell wall synthesis 

ultimately leads to cell lysis.
(19)

 In this research a 

study of the effect of phenolic compounds 

extracted from green tea interpenetrating with 

drug cefixime against the bacteria Pseudomonas 

aeruginosa, Escherichia coli gives an idea of the 

overlap between each of them as the results 

showed that the drug cefixime gives high 

inhibitory effect in the bacterial species under 

study these results were in agreement  with other 

studies 
(20,21)

which mentioned that the drug 

cefixime has a strong activity against gram-

negative bacteria like Pseudomonas aeruginosa, 

Escherichia coli while this result disagreement 

with 
(3,22,23)

 which find that the cefixime is 

inactive against Pseudomonas aeruginosa. before 

adding the phenolic extracts which was different 

influence in these types of bacteria but was less 

effective than drug cefixime which inhibits the 

growth of bacteria in lowest concentration This 

drug may be exert its effect  by interfering with 

the structural cross linking of peptidoglycans in 

bacterial cell walls.
(23)

 However, it is noted that 

the drug was less effective after the addition of 

phenolic extracts and antagonism was occurred  

between them whichever the phenolic extracts  

had reduced the effect of the drug, which showed 

inhibitory effect on the growth of bacteria before 

the addition of the phenolic extracts it was noted 

that it was less effective means that the 

combination led to a situation antagonism 

between each of the drug and phenolic extracts 

which can be interpreted as having occurred as a 

result of competition for effective sites in the 

bacterial cell wall and link phenolic extracts in 

those locations has reduced the association of the 

drug and the phenolic extracts was less influential, 

the different types of antibiotic have a certain 

mechanism of action in the microorganisms, 

whether on the cell wall or enzymes or nucleus 

and nucleic acids
(9)

Therefore, the  continuation of 

antagonism from high concentrations to the 

concentrations of the lowest among the phenolic 
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extracts and the drug makes of interpenetrate 

between the components of green tea negative 

interpenetrating which reduces the effect of the 

drug on the microorganisms.                                                                                                                  
 

References 
1- Nies B A Comparative activity of Cefixime and 

cefaclor in an in vitro model simulating human 

pharmacokinetics. European journal of clinical 

microbiology & infectious disease.1989; Volume 

8, Number 6: 558-561. 

2- Handsfield  H H , MacCormack W M and 

Edward  M D Comparison of single-dose 

cefixime with ceftriaxone as treatment for 

uncomplicated gonorrhea. the new England 

journal of medicine. 1991; Volume 325 (19). 

3- Brogden  R N , Campoli-Richards D M, 

Cefixime. A review of its antibacterial activity. 

Pharmacokinetic properties and therapeutic 

potential. J of Drugs.1989;38(4):524-50. 

4- Hausen  Th , Weidlich G and Schmitt  J. Safety 

and efficacy of cefixime in treatment of 

respiratory tract infections in Germany. European 

Journal of Clinical Microbiology & Infectious 

Diseases.23(2):65-69. 

5- Fluit  A C,  Florijn A, Verhoef  J Milatovic D  

Susceptibility of European beta-lactamase-

positive and –negative Haemophilus influenzae 

isolates from the periods 1997/1998 and 

2002/2003. J of Antimicrob Chemother. 2005 ; 56 

(1):133-8. 

6- Matsumoto Y, Ikemoto A Tawara S 

Antibacterial activity of cefixime against 

Salmonella typhi and applicability of Etest. J of 

Infect Chemother. 1999 ; 5 (3):176-179. 

7- Matsumoto Y, Ikemoto A, Wakai Y, Ikeda  F, 

Tawara  S, Matsumoto
 
 K. , Mechanism of 

Therapeutic Effectiveness of Cefixime against 

typhoid Fever. J of Antimicrob agents Chemother. 

2001; 45(9): 2450–2454.    

8- Koneman E W, Allen S D, Dowell VR, Janda 

W M, Sommers H M  Winn W C. Color atlas and 

text book of diagnostic microbiology 14
th 

edition,J 

B Lippincott com. , Philadelphia , U.S.A. 1997. 

9- Virella G. Microbiology and Infection 

Diseases. Williams Wilkins, Lon Dorr.1997; 

PP:343. 

10- Al-Talb H A. Medical Microbiology, House 

of book printing and publishing the University of 

Mosul, Iraq. 1986.    

11-  Al-Zubaidi Z N, Baban H A, Flaih F K. 

Guide herbal remedies Iraqi medical. Co., Ltd. 

August, to print, Baghdad 1996. 

12- Harborne. J B Phytochemical methods 

.Chapman and holl. London. 1973.                                                                                                       

13- Bauer AW, Kirbay W A M, Sherris J S, Turk 

M. Antibiotic susceptibility testing by a 

standardized single disc method., Amer J Clin 

Pathol. 1966; 45: 493-496.                                                                          

14- Al-Enzi M A. Study the effect of phenolic 

extracts in the growth of some yeasts and bacteria, 

Journal of Science of Tikrit. 2008; vol 137(1). 

15- Farag R S, Qaw Z Y, Hewed F M, El-Baroty 

G S A Antimicrobial activity of some Egyptian 

spice essential oils. J Food prot. 1989; 52: 665-

669. 

16- Oudhuis A, Verbon J, Hoogkamp-Korstanje 

E, Stobberingh G. Antimicrobial resistance in 

Escherichia coli and Pseudomonas aeruginosa 

from Intensive Care Units in The Netherlands. 

International Journal of  Antimicrobial Agents 

1998–2005; 31 (1): 58-63.  

17- BERGERON  M. G. AND  TURCOTTE  A., 

Penetration of Cefixime into Fibrin Clots and In 

Vivo Efficacy against Escherichia coli, Klebsiella 

pneumoniae, and Staphylococcus aureus. J. of 

ANTIMICROBIAL AGENTS AND 

CHEMOTHERAPY 1986 ;30(6):913-916. 

18- Mulligan M. E.; kwok Y. Y., in vitro activity 

of cefixime and six other agents against 

nosocomial pathogens of the Enterobacteriaceae 

family.J of infection control 1987;8(6):241.   

19- www. GreatVista Chemicals -Pharmaceutical 

ingredients & bulk drugs- cefixime.2008.                            

20- Yukio U,  Matsuhisa I, Susumu  M. In Vitro 

and In Vivo Antibacterial Activities of CS-807, a 

New Oral Cephalosporin. J of Antimicrobial 

agents and chemotherapy 1987; 31(7): 1085-1092 

. 

21- Atsushit  T, Ryoichi  O, Takashi Y, Haruo Y, 

Sinichi K, Matsuhisa I, Susumu  M. In Vitro and 

In Vivo Antibacterial Activities of ME1207, a 

New Oral Cephalosporin. J of Antimicrobial 

agents and chemotherapy 1988; 32(9):1421-1426 . 

22- Murray  P R, Allen S D, Erwin M E, Gerlach 

E H, Jones  R N, Koontz F P, Pfaller M A, 

Washington J A. Antimicrobial activity of 

RU29246 (HR916 metabolite) compared with 

four other oral beta-lactams tested against more 

than 5000 clinical isolates. European Journal of 

Clinical Microbiology & Infectious Diseases. 

1991;10 (9): 776-781. 



Tikrit Journal of Pharmaceutical Sciences 2011 7(1) 

 

 09 

23- Aliya R, Akhtaruzzaman C, SufiHZ R, Shahin 

A, Naima M. Infections by Pseudomonas 

aeruginosa and Antibiotic Resistance Pattern of 

the Isolates from Dhaka Medical College Hospital 

., Bangladesh J of Med Microbiol 2007;1(2): 48-

51. 

24- Keithb  H M D and  Edward  M O M D. 

Appropriate Prescribing of Oral Beta-Lactam 

Antibiotics., American family physician 2000; 

vol.1. 


