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 One hundred samples of patients with conjunctivitis who visited the Fallujah 

Teaching Hospital's eye consultation were included in the study. For both genders, the 

age range covered was 9 months to 77 years. The study found that 87% of the samples 

were positive for bacterial growth, while 13% were negative for it. 56.32% of them 

were for males and 43.67% for females. A variety of bacteria were isolated, 

including Staphylococcus aureus, Staph-epidermidis, and E. coli. The study 

demonstrates that the minimum inhibitory concentration (MIC) of each black tea 

aqueous extract and vancomycin was 12.5, which gives 100% inhibition. The inhibition 

effects of synergistic black tea extract and vancomycin were at concentrations of 6.2 

giving 100% inhibition. Also, black tea extract has a beneficial effect on the gene 

expression of the 16S rRNA gene of E. coli bacteria in cooperation with untreated 

samples, which is down-regulation. Furthermore, the black tea extract affected all types 

of Staph-epidermidis bacteria by increasing their gene expression (upregulation) in 

cooperation with the untreated sample.  
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Introduction 

  A considerable portion of the global population 

suffers from common eye disorders. Even though some of 

these issues may initially seem minor, if these conditions 

are not treated, it can lead to major eye issues and 

irreversible visual damage. Due to their ease of 

transmission from one person to another and from the 

patient's infected eye to the healthy eye, both bacterial and 

viral conjunctivitis are regarded as highly infectious [1]. In 

medicine, one of the most prevalent eye infection is 

bacterial conjunctivitis. The majority of cases are acute, 

personal to the patient, and do not contribute significantly 

to the illness. However, because of its serious side effects, 

such as missing work or school, it has a big impact on 

society. In this situation, using antibiotics could help the 

patient resume regular activities and lessen the 

consequences of the illness [2]. 
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When bacterial conjunctivitis is accompanied by 

purulent or mucous discharge, it is considered 

chronic[3]. Bacterial conjunctivitis typically lasts seven 

to ten days. Therapeutic intervention becomes 

important in patients with immunodeficiency or contact 

lens wearers. Since bacterial conjunctivitis self-heals 

after being treated for 7–14 days, using antibiotics to 

treat it is thought to be effective in at least 60% of 

cases, including the acute variety. [4]. However, the 

excessive use of antibiotics has led to the emergence of 

new antibiotic-resistant bacterial strains, which the 

World Health Organization has classified as a serious 

threat to the future [5]. during a period when the 

efficacy of artificial antibiotics is also declining. The 

development of novel natural compounds that can be 

employed as antibiotic substitutes and are distinguished 

by their exceptional efficacy and chemical variety 

represents the best chance for the treatment of bacterial 

illnesses [6]. 

 

Materials and Methods 

Sample collection 

 At the Fallujah Teaching Hospital consultation, 

100 swabs were collected from the conjunctiva of the 

Copyright©Authors, 2024, College of Sciences, 

University of Anbar. This is an open-access 

article under the CC BY 4.0 license 

(http://creativecommons.org/licens es/by/4.0/). 
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patient's eyes. The swabs included male and female 

ages ranging from 9 months to 77 years. Using sterile 

cotton swabs, samples were taken after a clinical 

evaluation by a professional doctor. Following their 

transfer, the samples were cultivated on a carrier 

medium (brain heart broth) in the microbiology lab at 

Fallujah Hospital. Then, underwent incubation for 24 

hours at 37°C. The samples were subsequently grown 

on Maconkey agar and blood agar media. It was 

incubated aerobically for 24 hours at a temperature of 

37°C [7].  

 

Microscopic examination 

 Gram stain was applied to swabs obtained from 

bacterial colonies, which were subsequently examined 

under an optical microscope [8]. Biochemical tests: the 

catalase test, oxidase test, blood coagulation test, growth 

test on menthol salt, indole production, citrate test, and 

methyl red MR test, were performed, and the results were 

interpreted by the information provided in [9]. 

 

Sample treatment 

Hot aqueous extract of black tea: 20 grams of black tea  

leaves were dissolved in 1000 ml of sterile, distilled 

water to produce the aqueous extract. Following that, the 

mixture was combined on a plate at 60°C using a 

magnetic stirrer. After that, filter paper was used to filter 

the solution. To dry it out, it was put in an oven set to 

40°C. Testing the effect of black tea extract on bacteria 

isolated from patients. 

 

Resistance to Antibiotics 

Antibiotic susceptibility testing using the MIC method 

[10].To assess the extract's synergistic relationship with 

the antibiotics utilized in the study, the minimum 

inhibitory concentration (MIC) is determined. A range 

of values, from 0.7 to 400 mg/ml, was utilized to 

calculate the minimal inhibitory concentration. 

 

PCR amplification of 16S rRNA gene 

 Quantitative analysis of gene expression. Quantitative 

real-time PCR (qRT-PCR) was used to evaluate gene 

expression, with the 16S rRNA housekeeping gene 

serving as an internal control to standardize the 

expression levels across samples. The organization 

(TRANS) used the Perfect star Green qPCR super mix 

kit for the experiment. The cDNA samples were 

produced and put in a tube holder. The reaction mixture 

was then created based on the additions specified in 

Table (1), and the primer information indicated in Table 

(2) was used. In order to assess the variability in gene 

expression at the RNA level across the various samples, 

the Ct value of each sample was compared to that of the 

positive control group using the "ΔΔCt" technique as 

described by Yuan et al. (2006)[11]. 

 

Table 1: Protocol RT_qPCR tube 

Primer Sequence 
Primer sequence5' 

- 3' 

Tm 

(ᵒC) 
GC% 

Staphylococcus 

epidermidis 

F 
ATCCTTGCC 

ACGTTCTGTTA 
  

R 
TGGCACGCT 

GACACCATTAT 
  

E coli 

F 
AGCAGCTGC 

GCTTATTCTCT 
  

R 
GGAACAACC 

ACGACATTGGC 
  

16s RNA 

Reference gene 

F 
CAGCTCGTG 

TCGTGAGATGT 
62 55.0 

R 
G CGTAAGGGC 

CATGATGACTT 
60 50 

 

Table 2: The Primers that used for RT_qPCR 

Reagent Volume 20 µl 

GoTaq® qP CR Master 

Mix (2X) 
10 µl 

Forward Primer (20X) 0.5 µl 

Reverse Primer (20X) 0.5 µl 

Supplemental CXR 

Reference Dye 

0.2μl per 

reaction 

cDNA 5 µl 

Nuclease-Free Water 

 

to a final 

volume of 20μl 

 

3. Result  and Discussion 

Following the initial examination, 87 samples, or 

87% of the total, tested positive for bacterial growth. 

Thirteen of the samples were negative for bacterial 

growth. The findings indicated that 56.32% of males had 

an infection. Figure (1) indicates that the infection rate in 

females was 43.67%. However, the study also revealed 
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that the age range of 1 to 15 years old had the highest 

infection rate, with a rate of 33.33%. The age group (15–

30) years old came next, with a percentage of (28.73%). 

Staphylococcus aureus was found to be the predominant 

strain in the investigation, accounting for 59 isolates and a 

proportion of 67.81. The percentages and total number of 

bacterial isolates are displayed in Table (3). 

Table (3) Isolated species and their percentages 

No. Isolated species number percentage % 

1 Staphylococcus aureus 59 67.81 

2 Staphylococcus epidermidis 10 11.49 

3 E coli 15 17.24 

4 Staphylococcus lentus   7 8.04 

5 Staphylococcus haemolyticus   4 4.59 

6 Pseudomonas auroginosa 3 3.44 

The results of this study supported the findings of 

Hameed (2020)[12], who found that patients with 

conjunctivitis had a 77.6% infection rate with 

Staphylococcus aureus bacteria. [13] also demonstrated 

that the usage of contact lenses and lens implantation for 

patients with cataracts were the primary causes of most 

patients' bacterial infections, particularly those caused by 

Staph. aureus and Staph. epidermidis bacteria. This 

resulted from these bacterial species' capacity to generate 

biofilms. The infection rate in males and females is 

displayed in Figure (1). 

 

Figure 1: Shows the infection rate in males and females 

 

Table 4: Concentrations of black tea extract and their effect on the bacteria under study 

Concentrations of extract No 

0.7 1.5 3.1 6.2 12.5 25 50 100 200 400   

+ + + + _ - - - - - 
Staph-

epidermadis 
1 

+ + + + _ - - - - - 
Staph-

epidermadis 
2 

+ + + + _ - - - - - 
Staph-

epidermadis 
3 

+ + + + _ - - - - - 
Staph-

epidermadis 
4 

+ + + + _ _ _ _ _ _ E.coli 5 

+ + + + _ _ _ _ _ _ E.coli 6 

+ + + + _ _ _ _ _ _ E.coli 7 

+ + + + _ _ _ _ _ _ E.coli 8 

The sign (+) indicates the presence of bacterial growth, and the sign (-) indicates the absence of bacterial growth. 

The impact of a heated black tea aqueous Extract on 

the studied bacteria 

Table (4) demonstrates the antibacterial properties 

of black tea extract. On the tested bacterial species, the 

minimum inhibitory concentration (MIC) of 12.5 

demonstrated 100% inhibition. This suggests that black tea 

inhibits the growth of bacteria, which is in line with the 

findings of both studies [14, 15]. This is consistent with 

research [16] that showed the polyphenols in tea 

could either kill or stop the growth of bacteria that cause 

disease, including staphylococcus and salmonell. The 

presence of bacterial growth is denoted by the sign (+), 

and the absence of bacterial growth is indicated by the 

sign (-). 

Vancomycin's impact on the bacterial species under 

study  

   This antibiotic showed a significant effect on the 

bacterial species studied, as the 12.5 concentration was 

100% inhibitory. While the 6.2 concentration was 50% 

inhibitory. According to Table (5), concentration 3.1 had 

56% 

43% 

 الذكور

 الاناث
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an inhibiting effect of 12.5%. This is in line with a finding 

made by Stogios and Savchenko in 2020, which showed 

that the antibiotic vancomycin clearly inhibits the growth 

of bacteria. 

 

Table 5: Shows the effect of vancomycin on the 

bacterial isolates under study 

Concentration of vancomycin 

No 0
.7

 

1
.5

 

3
.1

 

6
.2

 

1
2

.

5
 2

5
 

5
0

 1
0

0
 

2
0

0
 

4
0

0
 

 

+
 

+
 

-
 

-
 _
 

-
 

-
 

-
 

-
 

-
 

Staph-

epidermadis 
1 

+
 

+
 

+
 

+
 

_
 

-
 

-
 

-
 

-
 

-
 Staph-

epidermadis 
2 

+
 

+
 

+
 

+
 

_
 

-
 

-
 

-
 

-
 

-
 

Staph-

epidermadis 
3 

+
 

+
 

+
 

+
 

_
 

-
 

-
 

-
 

-
 

-
 Staph-

epidermadis 
4 

+
 

+
 

+
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

E.coli 5 
+

 

+
 

+
 

+
 

_
 

_
 

_
 

_
 

_
 

_
 

E.coli 6 
+

 

+
 

+
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

E.coli 7 

+
 

+
 

+
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

E.coli 8 

The sign (+) indicates the presence of bacterial growth, 

and the sign (-) indicates the absence of bacterial 

growth. 

Black tea extract and vancomycin's synergistic 

impact on the examined bacterial species 

The findings demonstrate that the addition of black 

tea extract to the antibiotic enhanced its inhibitory efficacy 

against the investigated bacterial species, vancomycin. An 

inhibition rate of 87.5% was observed at the minimum 

inhibitory concentration (MIC) of 3.1. According to Table 

(1-6), the inhibition rate at concentration 6.2 was 100%, 

and at concentration 1.5 it was 12.5%. The type of 

chemicals, alkaloids, titins, flavins, and other substances 

with antibacterial activity that are present in the plant is 

what gives it its inhibitory efficiency [17]. 

 

The effect of black tea extract on the gene expression 

of Ecoil and Staph-epidermidis bacteria: 

Using the minimum inhibitory concentration (MIC) 

approach, RNA was isolated from the bacteria following 

their treatment with black tea extract. The RNA was then 

transformed into cDNA, which allowed the quantitative 

polymerase chain reaction to be finished. Black tea extract 

has a beneficial effect on E. coli bacteria, as demonstrated 

by Tables 1–7. All E. coli bacterium types under 

investigation had lower levels of gene expression after 

treated with tea extract from untreated. 

 

Table 6: Synergistic relationship of tea extract and the 

antibiotic vancomycin 

Concentration of tea extract and vancomycin(1-6) 
N

o 

0
.7

 

1
.5

 

3
.1

 

6
.2

 1
2

.5
 

2
5

 

5
0

 1
0

0
 

2
0

0
 

4
0

0
 

 

+
 

+
 

+
 

-
 _
 

-
 

-
 

-
 

-
 

-
 Staph-

epiderma

dis 
1 

+
 

+
 

-
 

-
 _
 

-
 

-
 

-
 

-
 

-
 Staph-

epiderma

dis 
2 

+
 

+
 

-
 

-
 _
 

-
 

-
 

-
 

-
 

-
 Staph-

epiderma

dis 
3 

+
 

+
 

-
 

-
 _
 

-
 

-
 

-
 

-
 

-
 Staph-

epiderma

dis 
4 

+
 

-
 

-
 

-
 _
 

_
 

_
 

_
 

_
 

_
 

E.coli 5 

+
 

+
 

-
 

-
 _
 

_
 

_
 

_
 

_
 

_
 

E.coli 6 +
 

+
 

-
 

-
 _
 

_
 

_
 

_
 

_
 

_
 

E.coli 7 

+
 

+
 

-
 

-
 _
 

_
 

_
 

_
 

_
 

_
 

E.coli 8 
 

Table 7: Displays how black tea extract affects the 

bacteria E. coli. 

  
E. coli 16s ∆ct folding 

1 before 15.65 16.34 -0.69 1 

2 
 

18.2 15.65 2.55 1 

3 
 

17.59 15.51 2.08 1 

4 
 

17.04 16.54 0.5 1 

5 after 17.44 16.31 1.13 0.283220971 

6   23.44 16.09 7.35 0.035896824 

7   24.92 16.69 8.23 0.014082038 

8   25.01 16.02 8.99 0.002781348 

 

Table (1-8) illustrates how the black tea extract 

affected all types of Staph-epidermidis bacteria  by 

increasing their gene expression (upregulation) in 

comperation with untreated sample. 

 

Table 8: Effect of black tea extract on Staph-epidermidis bacteria 

No. 
 

S. ep 16s ∆ct folding 

1 before 21.04 17.52 3.52 1 
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2 
 

26.94 17.37 9.57 1 

3 
 

18.26 17.13 1.13 1 

4 
 

18.56 19.37 -0.81 1 

5 after 16.55 17.43 -0.88 21.11212657 

6 
 

16.75 17.55 -0.8 132.9084829 

7 
 

15.06 17.69 -2.63 13.547925 

8 
 

15.08 22.93 -7.85 131.5985698 

The study done by (Turkmen et al.,2007)[18] show 

black tea contain markedly higher amounts of total 

polyphenol and antioxidant activity and antibacterial 

effect. Black tea contain polyphenol compounds, the most 

frequent are catechins. 

The most important of the catechins are 

epigallocatechin gallate (EGCG), epigallocatechin (EGC), 

epicatechin gallate (ECG), and epicatechin (EC) [19]. 

The study done by Yang et al.,(2018)[20], show 

effect of epigallocatechin gallate on gene expression of 

E.coli 

The bactericidal action of EGCG was a result of 

increased intracellular reactive oxygen species and blunted 

adaptive oxidative stress response in E. coli due to the co-

administration of antioxidant N-acetylcysteine, and not on 

account of exogenous catalase [21] [22] evaluated the 

microbiologic effects of black tea, compared to green tea, 

alone and in conjunction with selected antibiotics against 

E. coli.  At a concentration of 25 mg/mL, both black tea 

and green tea completely inhibited E. coli growth after 5 

and 7 h. Both tea extracts had either synergistic or 

antagonistic effects at different concentrations on selected 

antibiotics. 

 

Conclusions 

The study concluded that  Bacterial infections are 

one of the causes of conjunctivitis,which effect male rather 

than female.  The  synergitic effect of vancomycin and 

black tea more inhibit bacterial growth than each compoun 

alone. On the other hand black tea ectraction down 

regulated 16s rRNA and  up regulated of 16s rRNA of 

Staph-epidermidis  

 

Conflicts of interest 

There are no conflicts of interest. 

 

Funding source 

The authors did not receive any source of fund. 

 

Data sharing statement 

Supplementary data can be shared with the 

corresponding author upon reasonable request. 

 

Author Declaration  

Institutional Review Board Statement: 

 The study was conducted according to the 

guidelines of the Declaration of Helsinki and approved by 

the Ethics Committee of the Department of Biology/ 

College of Education for Girls/University of Anbar, No. 

20468 on 22 /   8 /2022. 

 

Acknowledgments: 

We would like to introduce our thanks and 

appreciation to the College of Education for 

Girls/University of Anbar, for their help achieve this 

research. 

 

References 

[1] A. A. Azari and A. Arabi, "Conjunctivitis: a 

systematic review," Journal of ophthalmic & vision 

research, vol. 15, no. 3, p. 372, 2020. 

https://doi.org/10.18502%2Fjovr.v15i3.7456 

[2] P. K. F. Hope et al., "Appropriateness of Antibiotic 

Prescribing for Acute Conjunctivitis: A Cross-

Sectional Study at a Specialist Eye Hospital in 

Ghana, 2021," International Journal of 

Environmental Research and Public Health, vol. 19, 

no. 18, p. 11723, 

2022.https://doi.org/10.3390/ijerph191811723 

[3] C. Veena, "Bacteriological study of conjunctivitis," 

International Journal of Contemporary Medical 

Research, vol. 3, no. 10, pp. 2829-2832, 2016. 

[4] T. P. O’Brien, B. H. Jeng, M. McDonald, and M. B. 

Raizman, "Acute conjunctivitis: truth and 

misconceptions," Current medical research and 

opinion, vol. 25, no. 8, pp. 1953-1961, 2009. 

https://doi.org/10.1185/03007990903038269 

[5] D. Larsson and C.-F. Flach, "Antibiotic resistance in 

the environment," Nature Reviews Microbiology, vol. 

20, no. 5, pp. 257-

269,2022.https://doi.org/10.1038/s41579-021-00649-

x 



P- ISSN  1991-8941   E-ISSN 2706-6703              Journal of University of Anbar for Pure Science (JUAPS)          Open Access                                                     

2024,(18), (1):124 – 130                                              

 

129 

[6] M. I. Hutchings, A. W. Truman, and B. Wilkinson, 

"Antibiotics: past, present and future," Current 

opinion in microbiology, vol. 51, pp. 72-80, 2019. 

https://doi.org/10.1016/j.mib.2019.10.008 

[7] C. R. Mahon and D. C. Lehman, Textbook of 

diagnostic microbiology-e-book. Elsevier Health 

Sciences, 2022. 

[8] W. Levinson, "Review of medical microbiology and 

immunology," (No Title), 2008. 

[9] J. MacFaddin, "Biochemical tests for identification of 

medical bacteria, williams and wilkins," 

Philadelphia, PA, vol. 113, no. 7, 2000. 

[10]T. M. Nalawade, K. G. Bhat, and S. Sogi, 

"Antimicrobial activity of endodontic medicaments 

and vehicles using agar well diffusion method on 

facultative and obligate anaerobes," International 

journal of clinical pediatric dentistry, vol. 9, no. 4, p. 

335, 2016. https://doi.org/10.5005%2Fjp-journals-

10005-1388 

[11]J. S. Yuan, A. Reed, F. Chen, and C. N. Stewart, 

"Statistical analysis of real-time PCR data," BMC 

bioinformatics, vol. 7, pp. 1-12, 2006. 

https://doi.org/10.1186/1471-2105-7-85 

[12]F. A. Hameed, "Bacteriological Study of Eye 

infection in Baghdad City," Prof.(Dr) RK Sharma, 

vol. 20, no. 3, p. 183, 2020. 

[13]W. Hou, X. Sun, Z. Wang, and Y. Zhang, "Biofilm-

forming capacity of Staphylococcus epidermidis, 

Staphylococcus aureus, and Pseudomonas aeruginosa 

from ocular infections," Investigative ophthalmology 

& visual science, vol. 53, no. 9, pp. 5624-5631, 2012. 

https://doi.org/10.1167/iovs.11-9114 

[14]P. Goswami, C. Kalita, and A. C. Bhuyan, 

"Antibacterial Activity of Black Tea Extract against 

S. mutans, S. aureus, L. acidophilus, Klebsiella and 

E. coli," Journal of Evolution of Medical and Dental 

Sciences, vol. 9, no. 01, pp. 18-22, 2020. 

[15]I. H. Hussein, R. S. Mouhamad, K. A. Al-Khafaji, 

M. W. Tayh, R. W. Al-Zamily, and H. A. Ghlaim, 

"Antibacterial activity of watery and ethanolic 

extracts of Black Tea and peppermint (In 

vitrostudy)," Journal of Biotechnology Research 

Center, vol. 14, no. 1, pp. 92-99, 2020. 

[16]S. Nyfors, R. Syrjänen, and E. Könönen, "Impact of 

antimicrobial exposure and β-lactamase-producing 

bacteria on salivary β-lactamase activity in infancy," 

International journal of antimicrobial agents, vol. 

24, no. 5, pp. 463-467, 2004. 

https://doi.org/10.1016/j.ijantimicag.2004.06.014 

[17]W. Yan, K. Ohtani, R. Kasai, and K. Yamasaki, 

"Steroidal saponins from fruits of Tribulus terrestris," 

Phytochemistry, vol. 42, no. 5, pp. 1417-1422, 1996. 

[18]N. Turkmen, Y. S. Velioglu, F. Sari, and G. Polat, 

"Effect of extraction conditions on measured total 

polyphenol contents and antioxidant and antibacterial 

activities of black tea," Molecules, vol. 12, no. 3, pp. 

484-496, 2007. https://doi.org/10.3390/12030484 

[19]W. Łuczaj and E. Skrzydlewska, "Antioxidative 

properties of black tea," Preventive medicine, vol. 40, 

no. 6, pp. 910-918, 2005. 

[20]J. Yang, C. Tang, J. Xiao, W. Du, and R. Li, 

"Influences of epigallocatechin gallate and citric acid 

on Escherichia coli O157: H7 toxin gene expression 

and virulence‐associated stress response," Letters in 

applied microbiology, vol. 67, no. 5, pp. 435-441, 

2018. https://doi.org/10.1111/lam.13058 

[21]L.-G. Xiong et al., "Tea polyphenol epigallocatechin 

gallate inhibits Escherichia coli by increasing 

endogenous oxidative stress," Food Chemistry, vol. 

217, pp. 196-204, 

2017.https://doi.org/10.1016/j.foodchem.2016.08.098 

[22]T. R. Neyestani, N. Khalaji, and A. A. Gharavi, 

"Selective microbiologic effects of tea extract on 

certain antibiotics against Escherichia coli in vitro," 

The Journal of Alternative and Complementary 

Medicine, vol. 13, no. 10, pp. 1119-1124, 2007. 

https://doi.org/10.1089/acm.2007.7033 

 

 

 



P- ISSN  1991-8941   E-ISSN 2706-6703              Journal of University of Anbar for Pure Science (JUAPS)          Open Access                                                     

2024,(18), (1):124 – 130                                              

 

130 

 

16S rRna  

 

 
100

Conjunctivitis 9 7787
13Ecoli  Staph-epidermidis  Staphylococcus 

aureusMICvancomycin12.5
100vancomycin6.2 

10016S Rrna E. coli 
Staph-epidermidis 

 


