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Abstract 

Escherichia coli and Shigella spp. isolated from fecal samples of tiger and lion collected from Dhaka Zoo and samples were 

identified in the Bacteriology Laboratory of Bangladesh Livestock Research Institute, Savar, Dhaka during the period from 

July to December 2014. A total of 40 samples, 18 from Tiger and 22 from Lion fecal samples were collected aseptically and 

subjected to primary isolation by propagating in nutrient broth followed by culture on different agar media and both. Gram’s 

staining and hanging drop techniques were also performed. Biochemical properties of the isolates were studied. Author found 

that 65% samples were E. coli positive. On the other hand 35% samples were revealed as Shigella containing samples. All the 

E. coli isolates were found to produce bright pink colonies on MacConkey agar, yellowish green colonies surrounded by an 

intense yellow green zone on Brilliant Green (BG) agar and characteristic metallic sheen colonies on the Eosine Methyline 

Blue (EMB) agar. In Gram’s staining technique, all the isolates were pink colored, indicating Gram negative small bacilli while 

in the hanging drop technique the organisms were motile. All the E. coli isolates fermented dextrose, maltose, lactose, sucrose 

and mannitol with the production of both acid and gas. The results of catalase, MR and Indole tests with E. coli isolates were 

positive but VP test was negative. All the isolated Shigella spp. produced colorless colonies on MacConkey agar, SS agar and 

EMB agar. During biochemical test all the Shigella isolates ferment dextrose and lactose quickly and sucrose slowly by 

produced only acid and gas. In Gram’s staining showed pink color medium size, rod shaped organism and non motile in 

hanging drop slide. In antibiotic sensitivity test, most of the E. coli isolates were sensitive to Ciprofloxacin (CIP), Ceftriaxone 

(CRO), Azithromycin (AZM) and Cefotaxime (CTX) and resistant to Oxytetracyclin (OT), Erythromycin (E), 

Amoxicillin/Clavulanic acid (AMC) and Cephradin (CE). Isolated Shigella spp. were revealed sensitive to Ciprofloxacin 

(CIP), Ceftriaxone (CRO), intermediately sensitive to Amoxicillin/Clavulanic acid (AMC) and resistant to Oxytetracyclin 

(OT), Erythromycin (E), Azithromycin (AZM) and Cephradin (CE). 
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1. Introduction 

Escherichia coli (E.coli) is a Gram-negative, rod-shaped 

bacterium that is usually found in the lower intestine of 

warm-blooded organisms (Singleton, 1999; Ali and Sultana, 

2015). Most E.coli strains are harmless, but some serotypes 

can cause enterohaemorrhagic, enteroadhessive disorders, 

serious food poisoning in humans, and are occasionally 

responsible for product recalls due to food contamination 

(Vogt et al., 2005). The harmless strains of the bacterium are 

part of the normal flora of the gut, and can benefit their hosts 

by producing vitamin K2, and by preventing the 

establishment of pathogenic bacteria within the intestine 

(Bentley et al., 1982). 

Shigella belonging to the family Enterobacteriaceae, with four 

species viz. Shigelladysenteriae (serogroup A), Shigella flexneri 

its ability to invade a variety of host intestinal cells (serogroup 

B), Shigellasonnei (serogroup C) and Shigellaboydii (serogroup 

D). The zoo or zoological garden in Bangladesh, serve as a 

useful public garden or park for community amusement as well 

as educative place particularly for children. It also provide 

provocating source of knowledge, love and affection to animals 

and birds of various kind of herbivorous and carnivorous 

classes. Thus, maintenance of health of such animals as well as 

birds are very crucial because of the nature of change of 

environment and way of living to which those specimen of 

animal kingdom are put to depriving their normal habitat and 

food. The order Carnivora encompassed an extremely varied 

group of species. The order is composed of seven extant families 

(Oday, 2013) and felidae is one of them. Both tiger and lion 

belong to felidae family and known as big cat. But tiger remains 

in critical condition and announced as an endangered species 

(Chundawat et al., 2010). Poaching for fur and body parts and 

destruction of habitat has simultaneously greatly reduced tiger 

populations in the wild. At the start of the 20th century, it is 

estimated there were over 100,000 tigers in the wild, but the 

population has dwindled outside of captivity to between 1,500 

and 3,500 Major reasons for population decline include habitat 

destruction, habitat fragmentation and poaching. Now there are 

only 440 and 3948 tigers exist in the Bangladesh and whole 

world respectively. Various kinds of infectious, parasitic and 

metabolic diseases occurred in big cat. Gastrointestinal diseases 

occur in increased frequency in case of captive animal due to 

managemental error. Stress was documented as the cause in one 

report which correlated the digestive upsets with sudden changes 

in the tiger's environment (Cociu et al., 1973). Gastrointestinal 

upsets should be investigated as being caused by diet, infectious 

agents (Salmonella spp., Shigella spp, E.coli, Clostridium), or 

concurrent kidney failure. Systemic bacterial diseases have been 

seen in captive tigers such as Colisepticemia (Sathyanarayana et. 

al., 1983),Escheriasis (Hasina, 2006), Shigella flexneri (Zaki, 

1980), Salmonella spp. (Kloss and Lang, 1976), 

Corynebacterium pyogenes (Sathyanarayana et al., 1983) and 

Clostridium perfringens (Pulling, 1976) have caused fatal 

disease in tiger cubs. While dealing with the health of such zoo-

animals including birds proper and correct treatment of gastro-

intestinal disorders is a common event faced with. In many-

occasion, drug resistance naturally of E.coli remains a matter of 

concern and as such improper use of antibiotic are often resorted 

to as a result. The synthesis of large number of antibiotics over 

the past three decades has caused complicacy in the treatment of 

diseases due to spread of drug-resistant bacteria. It may be 

mentioned that bacteria became resistant to anti-microbial agents 

as a result of chromosomal changes or the exchange of genetic 

materials via plasmid. 

Considering the above rationale the present study was 

undertaken with the some clear aims as mentioned below: 

i) Isolation and Identification of Escherichia coli and 

Shigellaspp. from fecal sample of tiger and lion. 

ii) Assessment of bacterial sensitivity of the isolates to 

different antibiotics. 

2. Materials and Methods 

2.1. Collection of Sample 

A total number of 40 fecal samples were collected from tiger 

and lionin Dhaka Zoo, Dhaka, Bangladesh. To prevent 

maceration with soil and debris, plastic were usedon the floor 

of the night shelter of tiger and lion and collect the sample 

during 6.00 to 7.00 A.M. Then the samples were transported 

to the Bacteriology laboratory of BLRI, Savar, Dhaka to 

isolate and identify of E.coli and Shigellaspp. 

2.2. Isolation and Identification of E.coli 

and Shigella spp. 

Collection and preparation of fecal sample then inoculate into 

nutrient broth media for turbidity formation. Then inoculate 

into nutrient agar media from nutrient broth media for 

individual colony. For confirmation of E.colithe colonies 

inoculated into selective media (MacConkey agar media, 

EMB agar media, VRB agar media and BG agar media) and 

biochemical test (TSI, Methyl red test, Voges-Proskauer test, 

Indole and Sugar fermentation test) was done. On the other 

hand the colonies inoculate into selective media (MacConkey 

agar media, EMB agar media and SS agar media) and 

biochemical test (TSI, MR-VP, Catalase, Indole and Sugar 

fermentation test) for confirmation of Shigella spp. 

2.3. Microscopic Study by Staining Method 

Gram’s staining was performed to determine the shape, 

arrangement and Gram reaction of the isolates according to 
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the techniques that mentioned in Brown (2004). 

2.4. Motility Test by Using Hanging Drop 

Slide 

The motility test was performed according to the method 

described by Cowan (1985) to differentiate motile bacteria 

from the non motile one. Before performing the test, a pure 

culture of the E.coli isolates was allowed to grow in Nutrient 

broth. One drop of cultured broth was placed on the cover 

slip and placed inverted over the concave depression of the 

hanging drop slide to make hanging drop preparation. 

Vaseline was used around the concave depression of the 

hanging drop slide for better attachment of the cover-slip to 

prevent air current and evaporation of the fluid. The hanging 

drop slide was then examined carefully under 100x objective 

of a compound microscope using immersion oil. The motile 

and non-motile organisms were identified by observing 

motility in contrasting with the movement of bacteria. 

2.5. Antimicrobial Susceptibility Testing 

The disc diffusion method was used to test antimicrobial 

susceptibility assay according to the recommendation of 

NCCLS, 1999. The isolated colonies of E.coli and 

Salmonella spp. was diluted in 10ml PBS solution separately 

and grown in Nutrient broth media for 8 hours. Then 50µl of 

inoculums inoculate homogenously into Mueller-Hinton 

Agar plate and placed the antibiotic discs on plate. Then 

incubated the plate for 8 hours at 36°C temperature and 

observed the zone of inhibition. 

2.6. McFarland Turbidity Standard 

McFarland 0.5 standard was prepared prior to beginning 

susceptibility testing. It was prepared by adding 0.5 ml of a 

1.175% (wt/vol) barium chloride dihydrate (BaC12×2H20) 

solution to 99.5 ml of 1% (vol/vol) sulfuric acid. McFarland 

standard tubes were then sealed tightly to prevent 

evaporation. Before each use, it was shaken well to mix the 

white precipitate of barium sulphate in the tube. 

3. Results 

The bacterial colonies from Nutrient agar were cultured on 

differential media (selective media) for isolation and 

identification of specific bacteria. Escherichia coli were 

grown on EMB agar and produce specific Metallic sheen and 

Violet Red Bile Agar (VRB) (pink color colonies). The 

Shigella spp. was grown on MacConkey agar, Eosin 

Methylene Blue agar, Salmonella-Shigella agar where 

colorless colonies were found in every case. The colonies 

grown on differential media were sub-cultured until obtains 

isolated colonies. Characteristics growth of bacteria into 

differential media indicated characteristics of E. coli and 

Shigellaspp. These bacteria were then subjected to various 

biochemical tests for more confirmation. Results of these 

tests are presented in Table 1. 

Table 1. Results of different biochemical tests. 

Sl.No. Name of the test Escherichia coli Shigellaspp. 

01. Indole test + + 

02. Methyl Red test + + 

03. Voges Proskauer - - 

04. Catalase test + + 

05. TSI test 
Slant- RedButt-

Yellow 

Acid production but no 

gas and H2S 

07. 
Cellular 

Morphology 
Straight rod 

Round arranged in 

chain structure 

08. Gram’s staining Gram –Ve Gram -Ve 

Escherichia coli produced acid and gas in glucose, maltose, 

sucrose, and lactose fermentation but in mannitol the 

organism produced acid only. Shigella produced acid only in 

carbohydrate fermentation. The result of carbohydrate 

fermentation test is given in Table 2. 

Table 2. Result of Carbohydrate Fermentation test. 

Sl. No. Parameter Escherichia coli Shigellaspp 

01. Glucose/ Dextrose A and G A 

02. Maltose A and G - 

03. Sucrose A and G Late fermented 

04. Lactose A and G A 

05. Mannitol A - 

A and G= Acid production and gas production, A= Acid production only and 

no gas production. 

3.1. Cultural Characteristics (Growth) of 
Escherichia coli on Different Media 

 

 

Figure 1. In Nutrient broth the isolated Escherichia coli organism produced 

cloudiness, heavy sediment at the bottom of the test tube 
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Figure 2. On Nutrient agar plate Escherichia coli organism produced isolate 

circular, low convex, smooth, opaque, colorless colonies 

 

 

Figure 4. On Salmonella-Shigella agar the Escherichia coli produced 

isolated slight pinkish colonies. 

 

 

Figure 3. On EMB agar plate the Escherichia coli organism produced 

isolated metallic sheen colonies. 

 

 

Figure 5. On Violet Red Bile (VRB) agar Escherichia coli organism 

produced isolated large pink color colonies. 
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Figure 6. On MacConkey agar plate the Escherichia coli organism produce 

isolated large bright colored colonies with lactose fermentation 

(Characteristics of Escherichia coli). 

 

 

Figure 7. Escherichia coli fermented glucose, lactose, maltose, mannitol that 

were designated by color change and production of acid and gas in 

Durhum’s tube. 

 

Figure 8. Escherichia coli produced gas by the reaction with H2O2.(Catalase 

positive). 

 

Figure 9. Escherichia coli produced red color in Indole test (Indole positive) 

 

Figure 10. Escherichia coli showed positive reaction in MR test. 

 

Figure 11. E.coli organism showed negative result with Voges Proskauer 

Test. 

 

Figure 12. On TSI slant Escherichia coli showed positive Yellow color 

formation in slant and gas found in the butt. 
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Figure 13. Escherichia coli in gram staining showed pink color small rod 

and revealed as Gram-negativeorganism. 

 

Figure 15. Escherichia coli showing motility in hanging drop slide. 

 

Figure 16. Preservation of Escherichia coli pure sample by 20% glycerine. 

3.2. Color Plates of Cultural Characteristics 

(Growth) of Shigella spp. Different 
Media 

 

 
Figure 14. In nutrient broth the isolated Shigella spp. bacteria produced 

cloudiness, heavy sediment at the bottom of the test tube. 

 

 

Figure 17. On nutrient agar plate the Shigella spp. organism produced 

isolated circular, low convex smooth, opaque, colorless colonies. 
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Figure 18. Colorless colonies of Shigella spp. was detected on MacConkey 

agar. 

 

Figure 19. Colorless colonies of Shigella spp. was detected on SS agar. 

 

Figure 21. Colorless colonies of Shigella spp. was detected on EMB agar. 

 

Figure 22. Shigella spp. fermented glucose, lactose and sucrose (slow 

fermenter) with acid production. 

 

Figure 20. Shigella spp. bacteria showed red color (indole positive). 

 

Figure 23. Shigella spp. produced gas in butt and in slant produced pink 

color with Kligler Iron agar. 
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Figure 24. Shigella spp. bacteria showed stable red color in Methyl Red 

(MR Test positive). 

 

Figure 25. Shigella spp. gives negative reaction with VP test. 

 

 

Figure 28. Shigella spp. bacteria showed positive result in Catalase test (gas 

bubbles were produced). 

 

Figure 29. Shigella spp. revealed Gram-negative, pink color and medium 

sized bacteria. 

 
Figure 26. Preservation of Shigella spp. pure sample by 20% glycerin. 

 
Figure 27. Percentage of isolated E.coli and Shigella spp. 

Current study revealed that percentage of isolated E.coli was 

higher in lion fecal sample than the tiger fecal sample. While 

percentage of Shigella was higher in tiger fecal sample than 

the lion fecal sample. The results of antibiogram study 

against the E.coli and Shigella spp. is shown in table. This 

study was carried on to evaluate the most effective drug 

against E.coli and Shigella spp. E.coli positive and Shigella 

positive samples were subjected to evaluate the results 

against 8 commonly used antibiotic. Out of 8 antibiotics 3 

were resistant (Zone of inhibition 0 mm), while the 

remaining 5 antibiotics showed variable zone of inhibition. In 

case of E.coli, Amoxycillin inhibited 17mm, Tetracyclin 

showed no inhibitory zone that is why it was considered 

resistant against E.coli. Azithromycin inhibited 28mm while 

Erythromycin produced no clean zone andthis drug 

considered to be resistant to E.coli infection. Ciprofloxacillin 

inhibited wide zone of bacterial growth and inhibited 33mm, 

and was treated as highly sensitive against E.coli. 

Ceftriaxone inhibited 27mm. Cephradin showed no 

sensitivity against E.coli during this study. Cefotaxime 

inhibited 24m. Above discussion indicated that 

Ciprofloxacillin inhibited maximum zone of bacterial growth 

that meant Ciprofloxacillin showed the highest sensitivity 

against E.coli infection and can be treated as drug of choice 

for Escheriasis in case of Tiger and Lion. 
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Figure 30. Antibiotic sensitivity test of isolated Escherichia coli. 

 
Figure 31. Antibiotic sensitivity test of isolated Shigella spp. 

4. Discussion 

The research work was undertaken for the “Isolation, 

Identification and antibiogram study of E. coli and Shigella 

spp. Isolated from fecal sample of tiger and lion at Dhaka zoo” 

obtained from Dhaka zoo of Bangladesh. Author collected 40 

(18+22) fecal sample from 9 tigers and 11 lions. For this, as 

many as 55.55% and 72.72% E.coli were isolated from fecal 

sample of tiger and lion respectively. Sabapara et al. (2010) 

isolated E.coli and Shigella from 31.55% and 8.3% fecal 

sample of lion. High environment temperature might be 



26 A. S. M. Ashab Uddin et al.:  Isolation, Identification and Antibiogram Study of Escherichia coli and Shigella spp. from  

Fecal Sample of Tiger and Lion at Dhaka Zoo of Bangladesh 

responsible for this significant variation. In this study, author 

isolated 44.44% and 33.33% Shigella containing sample 

from tiger and lion. Current study revealed that E.coli 

infection occurred at high frequency in lion than tiger while 

frequency of shigellosis were higher than lion. Shahrazad et 

al. (2012) studied with 15 tigers and 24 lions at Bagdad, Iraq; 

found that 61% tiger were victim of Shigellosis while the lion 

was only 33.33%. For the isolation and identification E.coli 

and Shigella spp. cultural examination, morphological studies, 

staining characters and biochemical tests were performed. 

Several selective culture media were used simultaneously in 

this study. The media employed in this study were selected 

considering the experience of by Buxton and Fraser (1977), 

Nazir et al. (2005) and Hasina (2006). In this study, colony 

characteristics of E. coli observed in NA, EMB, BG and SS 

agarwere similar to the findings of Buxton and Fraser (1977), 

Ali et al. (2015), Sharada et al. (1999), Derak hshantar and 

Ghanbarpour (2002), Nazir et al. (2005), Hasina (2006). In 

Gram's staining, the morphology of the isolated E.coli 

exhibited Gram negative character with short rod arranged in 

single or paired and motile which was supported by several 

authors Ali et al. (2013), Ali and Sultana (2012) Buxton and 

Fraser (1977), Freeman (1985) and Sharada et al. (1999). 

While isolated Shigella spp. revealed Gram negative, pink 

color, rod shaped and medium sized bacteria but there were 

no motility in the isolates. Sharada et al. (1999) found similar 

result from their respective study. The isolates of E. coli 

revealed a complete fermentation of the five basic sugars 

such as dextrose, maltose, sucrose, lactose, manitol by 

producing both acid and gas which was supported by Beutin 

et al. (1997), Sultanaet. al. (2012), Sandhu and Clarke (1996) 

and Thomas (1988). The isolates also revealed positive 

reaction in MR and Indole tests but negative reaction in VP 

test (Buxton and Fraser 1977 and Honda et al., 1981). 

Shigella showed similar result like E.coli in MR-VP test, 

Indole test and catalase test. Isolates fermented dextrose, 

maltose (quickly) and sucrose (slowly) but could not ferment 

lactose which is supported by Sultana et.al. (2015) result. In 

this study Shigella spp. were isolated by using different 

selective media. Shigella showed colorless colonies in 

MacConkey Agar, SS Agar and EMB Agar because Shigella 

can’t ferment lactose. In Kligler Iron Agar isolates produced 

acid in the slant and gas in the butt, which was agreed 

withSultana et.al. (2015), Chris (2002). The antibiogram 

study was performed with the E. coli and Shigella spp. to 

study their sensitivity and resistance pattern against the 

available and commonly used antibiotics in the market. 

Hussain et. al. (1982) described that the high incidence of 

multi-drug resistant E. coli inthis study region appeared to be 

analogous to what was predicted by many previous studies. 

Indiscriminate use of antibiotics, lack of proper knowledge 

and negligence toward increase of disease the occurrence of 

multi-drug resistant E. coli isolates in the environment, 

animals and birds as well as in human beings. In the present 

study, it was found that the E. coli isolated from tiger and 

lion were sensitive to Ciprofloxacin, Ceftriaxone, Cefotaxime, 

Azithromycin; slighty sensitive to Amoxicilin and resistant to 

Tetracycline, Erythromycin and Cephradin. While Akter 

(2012) studied with zoo animal and found that isolated E.coli 

were resistant to Erythromycin, Chlroramphenicol, 

Amoxacillin and sensitive to Gentamycin and Ciprofloxacin. 

Oday (2013) worked with fecal sample of lion, sheep and 

dog. The author found that isolates of E.coli were resistant to 

nalidixic acid, tetracycline and mostly sensitive to 

Ciprofloxacin, Ceftriaxone and Cefotaxime which is more or 

less similar to the current study. The results strengthened the 

earlierobservations of Nazir et al. (2005), Akond et al. (2009) 

and Jeyasanta et al. (2012). Resistance of E.coli was 

observed against Amoxycillin, Sulphamethoxazole, 

Chloramphenicol and Erythromycin. The result was 

supported by Nazir et al. (2005), Akond et al. (2009) and 

Jeyasanta et al. (2012) and. The possession of such factors by 

the E. coli isolates signified the fact that the organisms might 

havegained the resistance property due to the indiscriminate 

use of antibiotics. The occurrenceof isolates should be 

considered as hazardous to health and advocate the 

preventing risk factors. However, in the present study 

Ciprofloxacin were proved to be the best antibiotic to treat E. 

coli infection in case of tiger and lion. The results agreed 

with those reported by several investigators such as Nazir et 

al. (2005) who also recorded nearly similar resistance 

patterns of E. coli strain isolated from fecal samples. Isolated 

Shigella spp. showed sensitivity to Ciprofloxacin, 

Ceftriaxone, Cefotaxime mostly and on the other hand 

acquired resistance against Erythromycin, Cephradin, 

Azithromycin and Tetracycline. Ahmed (2006) studied at As 

a Zoological Park, Japan and recorded the resistance pattern 

like as 

Ampicillin>Streptomycin>Trimethoprim>Tetracycline>Nali

dixic acid>Ciprofloxacin. That is, Ciprofloxacin showed 

highest sensitivity which was on support of current study. 

5. Summary and Conclusions 

The research work was undertaken to isolate and identify 

E.coli and Shigella from fecal sample of tiger and lion. Fecal 

samples were collected and brought for laboratory 

investigation, conducted in the Bacteriological Laboratory of 

Bangladesh Livestock Research Institute, Savar, Dhaka. A 

total of 40 faecal samples were collected from Dhaka zoo. A 

series of tests were performed for the isolation and 

identification of E.coli and Shigella and antibiotic sensitivity 

against Escherichia coli and Shigella spp. Different types of 

ordinary, enriched and selective media such as Nutrient agar, 
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MacConkey agar, Eosin Methyl Blue agar, Salmonella-

Shigella agar, TSI agar, Kligler Iron agar, Violet Red Bile 

agar etc. were used for the determination of the cultural 

characteristics of the different types of isolated bacteria. 

Biochemical properties of the isolated bacteria were studied 

by sugar fermentation, cataslse, Indole TSI agar slant and 

MR-VP tests. As the isolates of the bacteria were different so 

the patterns of reactivity of the isolates with various 

biochemical tests were also different. On the basis of 

morphology, staining, cultural and biochemical 

characteristics, the isolated organism were classified as 

Escherichia coli and Shigella spp. Out of 40 fecal samples a 

total of 26 (65%) samples of the tiger and lion were 

Escherichia coli positive while 14 (35%) samples were 

Shigella positive. Eight commonly used antibiotics were 

studied for the sensitivity against Escherichia coli and 

Shigella spp. The results of the inhibition of the bacterial 

growth were variable in different antibiotics. Ciprofloxacin, 

Ceftriaxone, Azithromycin and Cefotaxime who revealed 

sensitivity to E.coli. Among those antibiotics Ciprofloxacin 

showed maximum zone of inhibition (33.66 mm) against 

E.coli. On the other hand, isolated Shigella spp. was mostly 

sensitive to Ciprofloxacin, Cefotaxime, Ceftriaxone and 

resistant to erythromycin, Azithromycin, Cephradin and 

Tetracyclin. It was observed that the efficacy pattern like as 

Ciprofloxacin>Ceftriaxone>Cefotaxime>Amoxicillin/Clavul

anic acid in case of Shigella spp. and 

Ciprofloxacin>Azithromycin>Ceftriaxone>Cefotaxime. in 

case of E.coli. It can be suggested that practitioners might use 

Ciprofloxacin for the treatment of both Escheriasis and 

Shigellosis as drug of choice. 
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