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ABSTARCT :- Bacillus, once estimated as a crafty microbe has lately arise as a critical nosocomial microorganism 

world over, by and large concerning patients with impeded host opposition. Altogether debilitated patients get a 

disease during their visit in Intensive Care Unit (ICU) and the recurrence of these contaminations changes 

significantly in various populaces and clinical setting. The motivation behind this examination was to know 

Antimicrobial sympathy example of Bacillus from different clinical examples gathered from patients conceded in 

ICU at Aarogyam Hospital, Roorkee, Uttarakhand over a time of one year. In this way, the reason for the 

examination was to notice antimicrobial affectability example of Bacillus disengages acquired from different 

clinical examples gathered from patients. The absolute clinical examples were sputum tests, and pus culture tests. 

Among all clinical examples, Bacillus species were separated. An exceptionally high level of Bacillus spp. was 

separated tests followed by discharge tests, extremely low level of Bacillus spp. detached from pus tests. 
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INTRODUCTION 

They comprise of making of beta lactamases, adjustment in cell divider channels and efflux siphons by 

which it becomes impervious to beta-lactum anti-toxins, creation of aminoglycoside altering proteins 

and transformations in qualities gyrA and parC intercede protection from aminoglycosides and 

quinolones individually (Sriram et al, 2018). The achievement of antimicrobial treatment relies on the 

fittingness of alternative of anti-microbials that ought to be utilized earlier on premise of earlier 

information on vulnerability test of the specialist (Yadav et al, 2017). It can states the sputum and 

discharge can cause contamination in copy, injury, precisely ventilated and insusceptible compromised 

patients as it shows a specific prelidiction for ICU sort however just three species i.e - Bacillus have all 

the earmarks of being of clinical significance (Sharma Vijeta et al, 2015). These species incorporate been 

incorporated under the term Bacillus complex and are for the most part announced as Bacillus. Episodes 

of Bacillus are related to taint respiratory mechanical assembly, intravascular access gadgets, bedding 

materials and transmission through hands of clinic staff (Yano et al, 2012). A work on in anti-microbial 

opposition among the segregates of organic entity during ongoing years has made these contaminations 

unpredictable to treat (Wifaq et al, 2017). The obstruction components of Bacillus are various. 

Table: 1.1 Sample collections 

S. No. Clinical Samples Male Female No. of Samples 

1. Sputum 5 5 10 

2. Pus 5 5 10 

Total Sample 

Collected 10 10 20  

 

MATERIALS AND METHOD 

 

Sample Collection 

Presumptive Bacillus spp. isolates was subjected to detection as per method described. 

 

Gram’s Staining 
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The disengaged states with metallic sheen on EMB agar plate assumed as Bacillus spp. were exposed to 

Gram's staining according to design strategy. The Gram-negative bar after Gram's staining was exposed 

to additional recognizable proof by biochemical test (Van Duin et al, 2013).  

 

Biochemical Tests 

An arrangement of biochemical tests were performed which worked in Catalase test, Oxidase test, Triple 

sugar iron agar test, Indole test, Methyl red test, Voges-Proskauer test, Citrate test and sugar aging test 

as affirmed (Takayama et al, 2015).  

 Catalase test was performed to really look at the event of chemical catalase and consequently 

the capacity of the microscopic organisms Hydrogen peroxide is transformed to oxygen and water. The 

testing was conducted out by completely blending a loopful of the hypothetical Bacillus spp. with a drop 

of 3 % H2O2 set on a perfect glass slide. The creation of gas rises because of freedom of oxygen was 

being used as a positive test (Suryadevara et. al, 2017). 

 The test relies upon the presence of specific oxidases (cytochrome oxidase) in microscopic 

organisms that would catalyze the vehicle of electrons among electron givers in microbes and redox 

color tetramethyl-p-pnenylenediamine (Shamungum et al, 2013). The color was diminished to profound 

purple tone. The test was performed by dousing channel paper strip with somewhat newly made 1% 

arrangement of tetramethyl-p-phenylene-diamine dihydrochloride color (Gashe et al, 2018). A modest 

quantity of culture was right away scoured on the paper with a platinum circle. Nonattendance of 

profound purple tone showing up inside 5-10 seconds demonstrated an oxidase negative response for 

Bacillus spp. (Candan et al, 2017).  

 The TSI evaluation was done out by injecting TSI agar into a test tube and passing it through the 

test organic entity up to the butt foundation. The inclined surface was also streaked, and the test tube 

was brooded at 37°C for 24 hours. Bacillus spp. were identified in the cylinders with corrosive butt 

(yellow), corrosive inclination (yellow), gas production, and no H2S production. (Abu-Duhier et al, 2015)   

 The test dependent on the capacity of microorganisms to break down amino corrosive 

tryptophan to pyruvic corrosive, smelling salts and indole (Verma 2012). By immunising the test creature 

with tryptone water containing tryptophan (pH 7.2) and hatching it at 37o C for 48 hours, the event of 

indole in the medium was identified. Then, at that point 0.5 ml of Kovac's reagent was added gradually 

and the cylinder shaken delicately. Appearance of red ring showed a positive response for Bacillus spp. 

(Trojan et al, 2016)    



Nat. Volatiles & Essent. Oils, 2021; 8(4): 11596-11608 
 

11599 
 

 The test is in work to distinguish the creation of enough corrosive during the aging of glucose 

which brings down the pH under a meaning of progress in shade of MR marker added toward the finish 

of brooding period (Toleman et al, 2002). The test was dcarried by immunizing MR-VP medium (Hi 

Media) by way of the test organic entity and hatching at 37ºC for 48 hours. Appearance of red tone on 

expansion of methyl red pointer demonstrated positive response. Certain microorganisms create non-

acidic or impartial final result, for example, acytylmethylcarbinol or its decrease item Butylene glycol is 

produced from the standard corrosive intermediates of carbohydrates deterioration. These components 

can be tested using Barrit's reagent and a calorimetric reaction (Alcoholic alpha-nephthol and 40 percent 

KOH). In the presence of alpha-nephthol in soluble environmental factors, acetylmethylcarbinol is 

oxidised to diacetyl, forming a pink shading complex in the presence of guanidine cluster present in the 

peptone of the MR-VP medium. The organism was inoculated in 5ml of MR-VP medium and hatched for 

48 hours at 37 degrees Celsius. Then, in outright ethyl liquor, 1ml of 40 percent potassium hydroxide and 

3ml of 5 percent alpha-nephthol was added Bacillus spp. showed a negative response with no shading 

changes. (Sharma, H., et. al., 2019). 

 This test is utilized to decide the capacity of a living being to utilize citrate as sole of carbon and 

energy for development and ammonium salts the sole wellspring of nitrogen. The test was done by 

immunizing Simmon's citrate incline through a test creature and brooding for 24-48 hours. No 

adjustment of green strong inclination showed negative response for Bacillus spp. (Sharma, H., et. al., 

2019). 

 Changed Hodge Test Method according to phenotypic procedure for the recognition of 

carbapenemase action is the cloverleaf strategy, or altered Hodge test (MHT). It depends on carbapenem 

inactivation via carbapenemase delivering strains that permit a carbapenem-defenseless marker strain to 

expand development by the side of the inoculums dash of the tried strain to a carbapenem-containing 

plate (Sultan et al, 2013). A basic phenotypic test for the discovery of the presence of carbapenemase 

chemicals in microbes is the Modified Hodge Test (MHT). In Klebsiella pneumoniae carbapenemase 

(KPC), Metallo Beta lactamase (MBL) and SME-1 in Serratia marcescens, positive MHT tests have been 

noticed. The Modified Hodge Test (MHT) has been proposed as a carbapenemase screening test. 

 

Reagent 

• Mueller Hinton broth (MHB) of 4 ml or 0.80% physiological saline salt 

• Agar of Mueller Hinton (MHA) 

• Susceptibility disk 10 μg meropenem 
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• Bacillus  spp. ATCC 25922: subculture of 18-24 hours 

 

Equipment 

• Sterile pipette 

• Sterile loop 

• Supplies 

• Sterile cotton-tipped 

• Turbidity  meter 

• 350º C ± 20º C ambient air incubator 

 

Specimen 

• 24 hour old subculture 

• Special Safety Precautions 

• Bio Safety Level-2 

 

Procedure 

• 0.5 McFarland weakening of the Bacillus spp. ATCC 25922 was ready in 5 ml of stock or saline. 

Take 1:10 weakened by adding 0.5 ml of the 0.5 McFarland to 4.5 ml of MHB or saline.  

• 1:10 weakening of Bacillus spp. ATCC 25922 was marked a yard to a Mueller Hinton agar plate 

and permitted to dry 3-5 minutes.  

• A 10 μg meropenem or defencelessness plate was sited in the focal point of the test region.  

• In a straight line, streak tried creature from the edge of the circle to the edging of the plate. Up 

to four life forms can be tried on a similar plate with one medication.  

• Incubate it short-term at 350º C ± 20º C in encompassing air for 16-24 hours. 

 

Expected values: Positive MHT indicates that this isolate was producing a carbapenemase. A negative 

MHT indicates that this isolate was not producing a carbapenemase (Koraei et al, 2018). 

 

Method limitations: Class of carbapenemase were not be determined by the results of the MHT. Some 

isolates demonstrate a slight indentation but do not produce carbapenmase (Ali et al, 2019). 
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Procedure notes: Up to four living beings can be tried on a similar MHA plate with one medication. Two 

medications with up to 4 organic entities can be there tried on a 150 mm Mueller Hinton agar plate.  

 The ideal state of MBL creation is relies upon development of Bacillus. The development of 

Bacillus spp. significantly control by ensuing components like pH, temperature, turbidity, brooding time, 

media, salt sort and focus, dampness, accessibility of oxygen, refrigeration time and drying out (Chika et 

al, 2007).  

 Bacillus spp. detaches be read for their antibiogram layout by plate dispersion method. Against a 

board of 7 anti-infection agents. The anti-infection plates utilized were gotten from Arogyam Hospital, 

Uttarakhand. Segregates were tried for against 7 typically utilized anti-toxins viz. Amoxicillin (AMX) 

10µg, Azithromycin (AZM) 10µg, Amikacin (AMK) 10µg, Penicillin (PEN) 10µg, Oxacillin (OXS) 10 µg, 

Tetracycline (TET) 10µg and Ticarcillin (TIC) 10µg. Segregates were immunized in supplement stock and 

hatched at 37o C for 24 hours (Shrestha et al, 2015). Every one stock culture was spread on Muller-

Hinton agar (Hi-Media) plates utilizing a sterile q-tip. Plates were permitted to dry for few moments and 

anti-infection circles were put on the agar surface and plates were hatched for 12-24 hrs at 37º C 

(Khanam et al, 2018). The affectability or obstruction of secludes for a specific anti-infection was 

controlled by estimating the width of the zone of hindrance of development with anti-toxin zone scale 

(Hi-Media). The outcomes were deciphered as touchy or safe dependent on CLSI interpretive norms 

(CLSI-2007) (Iskhakova et al, 2018). 

 

RESULT  

The total 20 clinical samples, 10 were sputum samples, 10 were pus samples. Bacillus species were 

isolated. 

 

Table- 1.2 Bacillus species from different Clinical Samples 

S. No. Clinical Samples 
No. of 

Samples 

Positive for Bacillus spp. 

Number % 

1. Sputum 10 4 40.00 

2. Pus 10 6 60.00 

 Total Sample Collected 20 10  
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Table- 1.3 Culture Positivity of Study Population 

 

 

 

 

 

 

 

According to Soni et al, (2019) An exceptionally high level of Bacillus spp. was detached from pee tests 

followed by discharge tests, extremely low level of Bacillus spp. disconnected from blood tests. 

 

Sensitivity Pattern of Bacillus spp. to Amikacin 

All the Bacillus spp. positive strains disconnected from sputum were safe (n=4) and all detaches from 

Pus were safe (n=6) to Amikacin. 

 

Table- 1.4 Sensitivity Pattern of Bacillus spp. to Amikacin 

S. No. Clinical Sample 
Bacillus spp. 

Sensitive Resistant 

1. Sputum 4 6 

2. Pus 6 4 

 Total 10 10 

  20 

 

Sensitivity Pattern of Bacillus spp. to Amoxicillin/Clavulanate 

It is seen that solitary 10 clinical examples were positive for Bacillus spp. development from the all out 

20 clinical examples, there was no development of Bacillus spp. microorganisms of the 4 isolates of 

Bacillus spp. positive sputum test. 

Table- 1.5 Sensitivity Pattern of Bacillus spp. to Amoxicillin/Clavulanate 

S. No. Clinical Sample Bacillus spp. 

Culture Frequency 

No growth 10 

Growth 10 

Total 10 
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Sensitive Resistant 

1. Sputum 4 6 

2. Pus 6 4 

 Total 10 10 

  20 

 

Sensitivity Pattern of Bacillus spp. to Cefuroxime 

All the Bacillus spp. positive strains disengaged from sputum were safe (n=4) to Cefuroxime, of the 10 

secludes of Bacillus spp. positive Pus test, 6 were delicate and 4 were impervious to Cefuroxime. 

 

Table- 1.6 Sensitivity Pattern of Bacillus spp. to Cefuroxime 

S. No. Clinical Sample 
Bacillus spp. 

Sensitive Resistant 

1. Sputum 4 6 

2. Pus 6 4 

 Total 10 10 

  20 

 

Antibiotic Resistant of Bacillus spp. Isolated from Sputum Sample 

It was seen that Bacillus Spp. isolates from sputum test displayed most reduced protection from 

Amikacin (20%) trailed by Amoxicillin/Clavulanate and Azithromycin (40%), Tetracycline and 

Ticarcillin/Clavulanate (60%). Ofloxacin (64.71%). Any place, profoundly impervious to both Cefuroxime 

and Ofloxacin (80%).  (Figure 1.1). 

 

Figure- 1.1 Antibiotic Resistant of Bacillus spp. Isolated from sputum Sample 
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Antibiotic Resistant of Bacillus spp. Isolated from pus Samples 

It was seen that Bacillus Spp. disconnects from pus test showed least protection from Azithromycin 

(52.94%) trailed by Tetracycline (58.82%), Ofloxacin (64.71%), Amoxicillin/Clavulanate (64.70%), 

Cefuroxime and Ticarcillin/Clavulanate (82.35%). Any place, exceptionally impervious to Amikacin (100). 

 

Figure- 1.2 Antibiotic Resistant of Bacillus spp. Isolated from ous Samples 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

The absolute 20 clinical examples, 10 were sputum tests, 10 were pus culture tests. Among 20 clinical 

examples, 10 disengages of Bacillus species were separated. An exceptionally high level of Bacillus spp. 
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was separated tests followed by discharge tests, extremely low level of Bacillus spp. detached from pus 

tests. All the Bacillus spp. positive strains separated from sputum were safe and all secludes from Pus 

were safe to Amikacin. 4 separates of Bacillus spp. positive sputum test, 6 were delicate negative, It was 

seen that Bacillus spp. isolates from pus test showed least protection from Azithromycin (52.94%) trailed 

by Tetracycline (58.82%), Ofloxacin (64.71%), Amoxicillin/Clavulanate (64.70%), Cefuroxime and 

Ticarcillin/Clavulanate (82.35%). Any place, exceptionally impervious to Amikacin (100). 
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