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Abstract 

 

Antimicrobial resistance has become an alarming threat in the new world for animal and human 

populations, and it grows due to overuse or uncontrolled use of the antibiotic in the livestock 

sector. The largest cat species, the tiger, is native to Asia and the national animal of Bangladesh.  In 

Chattogram Zoo a tiger was injured by the fighting, and a wound formed on the shoulder region. 

Firstly, it was treated with the antibiotic flucloxacillin (10 mg/kg body weight) intramuscularly 

for 13 days, but when it did not respond to treatment, bacteriological isolation and 

antimicrobials susceptibility (AMS) tests flucloxacillin was found resistant. The animal was 

then threated with Cefazolin (20 mg/kg body weight) intramuscularly for 13 days after lab test 

but the wound was not recovered. Then again treated with the other sensitive antibiotic, 

ciprofloxacin (15 mg/kg body weight), intramuscularly for 12 days without improvement. 

Finally, the tiger was treated with the antibiotic, linezolid, at a dose of 600 mg at 12-hour 

intervals for 15 days, and then the tiger was fully recovered. 

 

Keywords: Wound, Antibiotic, AMR, CS Test, Sensitive, Linezolid 
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Chapter 1: Introduction  

Tiger is the largest cat species, and it is native to Asia (Maharjan et al., 2024). In taxonomical 

classification, it belongs to the order Carnivora within the family Felidae (Wild Cat Family., 2024). 

There are nine subspecies of tiger in the world; six of these subspecies are endangered, and the 

rest three are extinct (Wilting et al., 2015). The endangered six subspecies are the Bengal, Indo-

Chinese, South China, Siberian, Malayan, and Sumatran tigers. The extinct three species are the 

Caspian tiger (Panthera tigris virgata), the Javan tiger (Panthera tigris sondaica), the Bali tiger 

(Pantera tigris balica) (Liu et al., 2018). The Bengal Tiger is one of the living subspecies that is 

native to Asia, most commonly in Bangladesh, India, Nepal, and Bhutan (Goodrich et al., 2022). It 

is the national animal of Bangladesh. A vast population of the Bengal tiger lives in the Sundarbans, 

in Bangladesh. According to the last census conducted in 2024, the number of tigers living in the 

Sundarbans is 125 (Bangladesh Forest Department, 2024). The Bengal tiger is listed as endangered 

on the IUCN Red List of Threatened Species (IUCN Red List of Threatened Species, 2022). Zoos 

provide conservation support for endangered species. So zoos play a vital role in the conservation 

of the tiger population (Christie et al ., 2010). 

Antimicrobial resistance (AMR) has become one of the top global threats for humans, animals, 

and plants (World Health Organization, 2023). It occurs when bacteria can escape the 

antimicrobial effect of antibiotics through multiple types of mechanisms. Some bacteria can 

nutrientize the components of antimicrobials and inactive this antibiotic; some can export the 

antibiotic out of cells, and others can change receptors for antibiotics by modifying their structure 

(Habboush et al., 2023). According to the WHO, antimicrobial resistance is the resistance of a 

microorganism to an antimicrobial medicine to which it was previously sensitive. Origin of the 

antimicrobial resistance in bacteria occurs in two ways; it can be natural resistance or acquired 

resistance (Reygaert et al., 2018). Natural resistance of bacteria aganist antimicrobials indicate the 

inherent capability of bacterial species to withstand the effects of antibiotics, and this resistance is 

generated due to their genetic makeup, cellular structure, and metabolic pathway (Livermore et al., 

2012). Acquired resistance of bacteria against antimicrobial components gained by the genetic 

mutation, genetic material transfer, and selective pressure, and it also can occur from inaccurate 

diagnosis, inappropriate prescription of antibiotics, and inadequate and overuse of antibiotics 

(Uddin et al., 2021). A major driver of antimicrobial resistance (AMR) in animals is overuse of 
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antibiotics for disease prevention and growth promotion and subtherapeutic doses of antibiotics 

are also responsible for the growth of resistant strains (Boeckel et al., 2015). A recent study showed 

that 80% of the livestock received antibiotics at certain stages for treating infections (Van et al., 

2020). Only 10% of antibiotics for treatment of infection and most of the parts are used for 

enhancing growth and prevention of disease (Fabio et al., 2019). Use of the antibiotic in food-

producing animals is significantly responsible for the transmission of resistant bacteria (Caneschi 

et al., 2023). Antibiotic-resistant bacteria (ARG) and antibiotic residues can transfer into wild 

animals in various routes. Manure of the food-producing animals used in the land acts as a reservoir 

of resistant bacteria and antibiotic residues; these spread into the wild animal population (Libisch 

et al., 2020). Food-producing animals, especially poultry, may be an important source of antibiotic-

resistant bacteria due to extensive use of antibiotics, including third-generation antibiotics, in 

industrial farming (Mark et al., 2014). Chicken meat can transfer antimicrobial resistance. It can  

horizontally transfer antibiotic-resistant genes through plasmids and transposons (Shousha et al., 

2015). Antimicrobial-resistant genes containing bacteria from animals can be entered into the food 

chain and transferred to another animal by eating raw meat (Bennani et al., 2020). Raw meat-based 

diets of animals contain a risk due to being contaminated with antimicrobial-resistant bacteria. It 

is also recognized as a risk factor for shedding antimicrobial-resistant bacteria in animals. This is 

one of the most concerning threats to animal health (Nüesch et al., 2019). Antimicrobial resistance 

can be transmitted in tigers in captive conditions in different ways. In captive conditions, tigers 

remain in close contact with humans that can transfer antimicrobial resistance bacteria from 

humans to animals (Xue et al., 2016). In captive conditions, tigers required a high protein and fat 

diet (Bradi et al., 1994). Tigers in captivity fed raw meat diets consist of broiler meat, beef, whole 

poultry, or rabbit carcass (American Feed Industry Association., 2020). These types of feed 

ingredients can transfer antimicrobial resistance to tigers in captive conditions. 

The Chattogram Zoo has 18 tigers of different ages and different sexes, situated in Chattogram 

district in Bangladesh. One of the tigers was injured due to fighting. The main objectives of this 

case study are: 

1. To describe the susceptible and resistant antibiotics. 

2. To describe the treatment procedure of the tiger that carries multiple drug-resistant bacteria. 
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                             Figure 1.1 Wound present in the shoulder region of the tiger  
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Chapter 2: Meterials and Methods 

2.1.Case History and Clinical Examination  

Beli is a 3.1-year-old female bangle tiger of the Chattogram Zoo. The total number of tigers in the 

zoo is 19, and they are kept in the cage. On 8 April 2024, a wound was detected on shoulder region 

of Beli, and it was assumed that this was caused by fighting. Previous year, this tiger was also 

affected due to fighting and recovered with the use of the antibiotic Ceftriaxone. 

After this recent injury, the tiger was treated with the antibiotic flucloxacillin at 10 mg/kg body 

weight in an 8-hour interval for 13 days. But it did not respond to this treatment. 

2.2.Laboratory Test 

Sample collection, transportation and preservation: For the bacteriological culture and culture 

sensitivity test, a swab sample was collected from the wound of the tiger. A sterile cotton bud was 

gently rubbed on the wound area and then dissolved in 3 ml of normal saline that was contained 

in the falcon tube. The marked falcon tube was placed in an icebox that maintained 4°C 

temperature and carried to the Udder Health Bangladesh (UHB) lab and maintained 4°C 

temperature upto inoculation sample into agar. 

Bacteriological Culture: Bacteriological culture was done for the isolation and identification of 

the bacteria from the sample collected from the tiger’s wound. The collected sample was spread 

on blood agar medium and incubated for 24 hours at 37 °C. 

Culture Sensivity Test: For the detection of the sensitive antibiotic in this tiger, it was done a 

culture sensitivity was performed. For the purpose of the culture sensitivity, a swab sample was 

collected manually from the affected area of the tiger without using any anesthetic. And the swab 

sample medium was kept in normal saline. The CS test was done by the Kirby-Bauer disc diffusion 

method (CLSI ., 2020). 
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2.3.Treatment Strategy : 

First Phage: After the injury, the tiger was treated with the antibiotic flucloxacillin at 10 mg per 

kg body weight at 8-hour intervals via the intramuscular route for 13 days. But when it was not 

responsive, then bacteriological isolation and CS tests were done for the identification of sensitive 

antibiotics. In bacteriological culture, bacteria grew on blood agar. In MacConkey agar, produce 

slightly opaque growth and pink-colored colonies on the EMB agar were developed. This indicates 

the presence of gram-positive and gram-negative bacteria. CS test results showed that the 

antibiotics Clindamycin and Ceftriaxone were resistant and Cefazolin was sensitive. Then treated 

with Cefazolin (Ing. Zolibac-1 gm) at 20 mg per kg body weight in an 8-hour interval via the 

intramuscular route for 13 days. 

 

 

 

 

            Figure 2.1. Large yellow colour colonies growth on the blood agar media     

 

Second Phage: The tiger was treated with the antibiotic Cefazolin (20 mg/kg body weight) for 13 

days, but this did not respond. Then bacteriological culture and CS tests were done repeatedly. In 

bacteriological culture, bacteria grow on blood agar but not in MacConkey agar and EMB agar, 

which indicate the only presence of gram-positive bacteria and the absence of gram-negative 

bacteria. The CS test result showed that the sensitive antibiotic was ciprofloxacin and the resistant 

antibiotics were amoxicillin+clavulanic acid, ceftriaxone, ciprofloxacin, gentamicin, cefotaxime, 

ceftazidime, and ampicillin. Then the antibiotic ciprofloxacin was provided at 15 mg per kg body 

weight intramuscularly in 8-hour intervals for 12 days.  
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                      Figure 2.2.White colour colonies produced in the blood agar media 

 

Third Phage:  After use of the antibiotic ciprofloxacin at 15 mg per kg body weight for 12 days 

when it was not working, then bacteriological culture and CS test were done further. In 

bacteriological culture, bacteria grew on blood agar and produced white-colored colonies. And 

produced pink color colonies on the MacConkey agar and EMB agar. This result was indicative 

of the presence of gram-positive bacteria and gram-negative bacteria. And whitish colonies were 

grown on the mannitol salt agar that indicated the presence of coagulase-negative staphylococci. 

CS test results indicate that the antibiotics linezolid and vancomycin were sensitive, and the 

antibiotics ampicillin, cefoxitin, oxacillin, erythromycin, ciprofloxacin, amoxicillin + clavulanic 

acid, Penicillin, gentamicin, Sulfamethoxazole + Trimethoprim, Ceftriaxone and tetracycline were 

resistant. After these tests, the tiger was treated with the antibiotics linezolid (Tab. Linzolid-600 

mg), using one tablet (600 mg) at 12-hour intervals orally for 15 days. After this medication, the 

tiger was fully recovered.  

 

 

 

 

              Figure 2.3. White and transparent colonies produced in the blood agar media. 
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Table 2.1 Culture sensitivity test (CS) of the tiger where sensitive antibiotics and resistant 

antibiotics are detected and treatment was given with sensitive antibiotics. 

**SS= Sample submission date, **RC= Report collection date 

SS 

(RC) 

Date 

Sensitive antibiotics  Resistant antibiotics Treatment  

27/04/24 

(28/04/24) 

Cefazolin, 

Vancomycin (intermediate) 

Clindamycin, 

Ceftriaxone 

Yes 

(28/04/24) 

(Inj.Zolibac) 

13/05/24 

(15/05/24) 

Ciprofloxacin Amoxycillin+clavulanic 

acid, Ceftriaxone, 

Ciprofloxacin, 

Gentamycin, 

Cefotaxime, 

Ceftazidime, Ampicillin 

Yes 

(15/05/24) 

 (Inj. Ciprocin) 

13/05/24 

(16/05/24) 

No bacterial growth - 

 

No 

23/05/24 

(26/05/24) 

All tested antibiotics are 

resistant  

Ciprofloxacin, 

Ceftazidime 

Amoxycillin+clavulanic 

acid, Ceftriaxone, 

Ciprofloxacin, 

Gentamycin, 

Cefotaxime,  

No  

23/05/24 

(26/05/24) 

Linezolid, Vancomycin Ampicillin, Cefoxitin, 

Erythromycin, 

Ciprofloxacin, 

Amoxycillin+clavulanic 

acid, Penicillin, 

Gentamycin,  

Yes  

(26/05/24) 

(Tab Linezolid) 
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                                         Chapter 3: Discussion 

The current case report was considered to describe the antibacterials used to treat the injured tiger. 

After the injury, the tiger was treated with flucloxacillin. It is a narrow-spectrum, beta lactamase 

resistance penicillin (kennard et al., 2019). Flucloxacillin used at 10 mg per kg of body weight, 

with an 8-hour interval for 13 days on the intramuscular route. Recently, the use of the antibiotic 

flucloxacillin has increased for treatment purposes, and this overuse can develop antimicrobial 

resistance (Francis et al., 2016). After the use of the flucloxacillin, the tiger was not recovered, 

maybe due to antimicrobial-resistant bacteria.  

When it didn’t work, then the CS test was done, and it showed that the antibiotic Cefazolin was 

sensitive. Cefazolin is a first-generation antibiotic under the group of cephalosporins (Kirby et al., 

1973). Then use Cefazolin 10 mg/kg body weight intramuscularly for 12 days but the wound was 

not recovered. In a study, cefazolin showed less effectiveness against some strains of 

Staphylococcus aureus (Weis et al., 2019). Methicillin-susceptible Staphylococcus aureus 

(MSSA) strains can produce type A beta-lactamase; these are responsible for the failure of 

cefazolin (Nannini et al., 2019). 

Further CS tests identified Ciprofloxacin as the sensitive antibiotic. Ciprofloxacin at 15 mg/kg 

body weight at 8-hour intervals intramuscularly was used for 12 days. Ciprofloxacin is an 

antibiotic under the group of fluoroquinolones, and it is effective against gram-positive and gram-

negative bacteria and also against methicillin-resistant Staphylococcus aureus (MRSA) 

and Pseudomonas aeruginosa (Terp et al., 1987). But it was not worked at all. Further CS tests 

showed the antibiotic ciprofloxacin was resistant but that was sensitive previously. Due to 

improper use of this antibiotic, it might have developed resistance (Habboush et al., 2018) 

At the last CS test, the result indicated the sensitive antibiotic was linezolid. Linezolid is a synthetic 

antibiotic under the class of oxazolidinones. It is highly effective against gram-positive bacteria 

and indicated for the treatment of skin layer infection (Azzouz et al., 2024). Linezolid is highly 

sensitive to the methicillin-resistant Staphylococcus aureus or Streptococcus pyogenes that are 

responsible for the skin infection. It is also effective against vancomycin-resistant enterococcus 
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(Hasemian et al., 2018). Then use linezolid as the dose of 600 mg at 12-hour intervals for 15 days. 

After this treatment the tiger was recovered. 

 

 

            Figure 3.1. Recovered the wound of the tiger after using the antibiotic linezolid  
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Chapter 4: Conclusion 

Antimicrobial resistance (AMR) has become a worldwide threat to animal and public health. 

Feedstuff can play a role in transferring antimicrobial resistance genes and antimicrobial-resistant 

bacteria, which can grow antimicrobial resistance in animals. Raw meat can act as a vector for 

transmission of antimicrobials resistance. Poultry and livestock act as a reservoir of the 

antimicrobial-resistant organisms. Excessive use of antibiotics for increasing production and 

treatment of disease in the poultry and livestock sector is responsible for this. These types of raw 

meat can serve as new drug-resistant and multidrug-resistant bacteria through the food chain. 

Antimicrobial resistance was developed in this tiger due to feeding on the raw meat and misuse or 

inappropriate doses of antibiotics. 

 

 

 

 

 

 

 

 

 

 

 



11 
 

Chapter 5: References 

 

Azzouz, A., & Preuss, C. V. (2024). Linezolid. In StatPearls [Internet]. StatPearls Publishing. 

Bennani, H., Mateus, A., Mays, N., Eastmure, E., Stärk, K. D., & Häsler, B. (2020). Overview of 

evidence of antimicrobial use and antimicrobial resistance in the food 

chain. Antibiotics, 9(2), 49. 

Brady, K., & Armstrong, D. Nutrition, Food Preparation and Feeding. 

Caneschi, A., Bardhi, A., Barbarossa, A., & Zaghini, A. (2023). The use of antibiotics and 

antimicrobial resistance in veterinary medicine, a complex phenomenon: A narrative 

review. Antibiotics, 12(3), 487. 

CLSI, 2020. Performance standards for antimicrobial disk and dilution susceptibility tests for 

bacteria isolated From Animals, 3rd edition. 

D’Atri, F., Arthur, J., Blix, H. S., Hicks, L. A., Plachouras, D., & Monnet, D. L. (2019). Targets 

for the reduction of antibiotic use in humans in the Transatlantic Taskforce on 

Antimicrobial Resistance (TATFAR) partner countries. Eurosurveillance, 24(28), 

1800339. 

de Been, M., Lanza, V. F., de Toro, M., Scharringa, J., Dohmen, W., Du, Y., ... & van Schaik, W. 

(2014). Dissemination of cephalosporin resistance genes between Escherichia coli 

strains from farm animals and humans by specific plasmid lineages. PLoS 

genetics, 10(12), e1004776. 

Francis, N. A., Hood, K., Lyons, R., & Butler, C. C. (2016). Understanding flucloxacillin prescribing trends 

and treatment non-response in UK primary care: a Clinical Practice Research Datalink (CPRD) 

study. Journal of Antimicrobial Chemotherapy, 71(7), 2037-2046. 

Goodrich, J., Wibisono, H., Miquelle, D., Lynam, A. J., Sanderson, E., Chapman, S., ... & Harihar, 

A. (2022). Panthera tigris. The IUCN red list of threatened species 2022: E. 

T15955A214862019. 

Habboush, Y., & Guzman, N. (2018). Antibiotic resistance. 



12 
 

Habboush, Y., & Guzman, N. (2018). Antibiotic resistance. 

Hashemian, S. M. R., Farhadi, T., & Ganjparvar, M. (2018). Linezolid: a review of its properties, function, 

and use in critical care. Drug design, development and therapy, 1759-1767. 

https://bforest.portal.gov.bd/sites/default/files/files/bforest.portal.gov.bd/page/2df7f2df_fa89_45

3f_8058_7efa3bd806f1/2024-10-08-16-54-b980bccfac92f65a091dcdb97b76f8dc.pdf 

https://www.afia.org/news/afia-blog/a-feast-fit-for-a-tiger-king/ 

  https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance. 

https://www.wildcatfamily.com/panthera-lineage/tiger-panthera-

tigris/#:~:text=In%20scientific%20classification%20(taxonomy)%20the,of%20the%2

0Felidae%20cat%20family. 

Kennard, L., Rutkowski, K., Siew, L. Q., Nakonechna, A., Sargur, R., Egner, W., ... & Wagner, A. (2019). 

Flucloxacillin hypersensitivity: patient outcomes in a multicenter retrospective study. The Journal 

of Allergy and Clinical Immunology: In Practice, 7(7), 2212-2217. 

Kirby, W. M., & Regamey, C. (1973). Pharmacokinetics of cefazolin compared with four other 

cephalosporins. Journal of Infectious Diseases, 128(Supplement_2), S341-S346. 

Libisch, B., Keresztény, T., Kerényi, Z., Kocsis, R., Sipos, R., Papp, P. P., & Olasz, F. (2020). 

Metagenomic analysis of acquired antibiotic resistance determinants in the gut 

microbiota of wild boars–preliminary results. Journal of Veterinary Research, 64(1), 

111-118. 

Liu, Y. C., Sun, X., Driscoll, C., Miquelle, D. G., Xu, X., Martelli, P., ... & Luo, S. J. (2018). 

Genome-wide evolutionary analysis of natural history and adaptation in the world’s 

tigers. Current Biology, 28(23), 3840-3849. 

Maharjan, A., Maraseni, T., Allen, B. L., & Apan, A. (2024). A systematic literature review: 

Trends and current state of research on Bengal tiger (Panthera tigris tigris), 2010–

2022. Biodiversity and Conservation, 1-24. 

Nannini, E. C., Stryjewski, M. E., Singh, K. V., Bourgogne, A., Rude, T. H., Corey, G. R., ... & 

Murray, B. E. (2009). Inoculum effect with cefazolin among clinical isolates of 



13 
 

methicillin-susceptible Staphylococcus aureus: frequency and possible cause of 

cefazolin treatment failure. Antimicrobial agents and chemotherapy, 53(8), 3437-3441. 

Nüesch-Inderbinen, M., Treier, A., Zurfluh, K., & Stephan, R. (2019). Raw meat-based diets for 

companion animals: a potential source of transmission of pathogenic and antimicrobial-

resistant Enterobacteriaceae. Royal Society open science, 6(10), 191170. 

Reygaert, W. C. (2018). An overview of the antimicrobial resistance mechanisms of 

bacteria. AIMS microbiology, 4(3), 482. 

Shousha, A., Awaiwanont, N., Sofka, D., Smulders, F. J., Paulsen, P., Szostak, M. P., Humphrey, 

T., & Hilbert, F. (2015). Bacteriophages Isolated from Chicken Meat and the Horizontal 

Transfer of Antimicrobial Resistance Genes. Applied and environmental 

microbiology, 81(14), 4600–4606. https://doi.org/10.1128/AEM.00872-15 

Terp, D. K., & Rybak, M. J. (1987). Ciprofloxacin. Drug intelligence & clinical pharmacy, 21(7-8), 568-574. 

Van Boeckel, T. P., Brower, C., Gilbert, M., Grenfell, B. T., Levin, S. A., Robinson, T. P., ... &   

Laxminarayan, R. (2015). Global trends in antimicrobial use in food 

animals. Proceedings of the National Academy of Sciences, 112(18), 5649-5654. 

Van, T. T. H., Yidana, Z., Smooker, P. M., & Coloe, P. J. (2020). Antibiotic use in food animals 

worldwide, with a focus on Africa: Pluses and minuses. Journal of global antimicrobial 

resistance, 20, 170-177. 

Weis, S., Kesselmeier, M., Davis, J. S., Morris, A. M., Lee, S., Scherag, A., ... & Pletz, M. W. (2019). 

Cefazolin versus anti-staphylococcal penicillins for the treatment of patients with 

Staphylococcus aureus bacteraemia. Clinical Microbiology and Infection, 25(7), 818-827. 

Xue, Y., Chen, J., Hua, Y., Zhang, W., Liu, L., & Liu, D. (2016). Antimicrobial resistance and 

resistance gene determinants in clinical Escherichia coli from a captive population of 

Amur Tiger in China. Pakistan J Zool, 48(4), 1155-9.  

 

 



14 
 

Acknowledgement 

 

Firstly, my biggest obligation is to express my deepest gratitude to the Almighty ‘GOD’, the 

supreme authority, who blessings me to complete the work successfully. I am greatful to Prof. Dr. 

Lutfur Rahman, Dean, Faculty of Veterinary Medicine, and Prof. Dr. A.K.M. Saifuddin, Director, 

External Affairs, CVASU for providing this research exposure through the internship programme. 

I sincerely acknowledge my internship supervisor Professor Dr. Mizanur Rahman, Department of 

Medicine and Surgery, Faculty of Veterinary Medicine, CVASU, for his scholastic advice, 

guidance and valuable suggestions for the completion of this report. I want to provide special 

thanks to the Hasnat Jahan Rumi, MS fellow in medicine at CVASU and Tishita Sen Ape, MS 

fellow in Epidemiology at CVASU for their cordial support during completion my report. I am 

grateful to my friends and well-wisher for their support during my work. Finally, I express my 

deepest gratitude to my family for their support and blessings. 

 

 

 

 

 

 

 

 

 

 

 



15 
 

Biography 

This is Anik Dutta from Chattogram, son of Rupandra Lal Dutta and Shika Dutta, I have completed 

my Secondary School Certificate examination in 2016 (GPA: 5.00) from Paraikora Nayantara High 

School, Anowara, Chattogram followed by Higher Secondary Certificate examination in 2018 

(GPA: 4.50) from Patiya Government College, Patia, Chattogram. Then, I enrolled for Doctor of 

Veterinary Medicine (DVM) degree in Chattogram Veterinary and Animal Sciences University, 

Chattogram, Banglaesh in 2018-2019 session. Now, I am entrolled in the year-long internship 

program under Faculty of Veterinary Medicine, CVASU. In future, I would like to work in field as 

a veterinary doctor. 

 


	Anik_Cover_page.pdf
	Clinical_report_Anik_final.pdf

