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INTRODUCTION 

 

Bacillus anthracis causes anthrax, a bacterial illness. It can appear 

on the skin, in respiratory tract, in intestinal tract, or any in 

one of four ways. Symptoms might appear anytime from 24 

hours to more than two months after the infection has been 

transmitted (Janik et al. 2020). The incubation time of anthrax 

is unknown; however, it is thought to be between one and 

fourteen days. The illness is commonly per acute to acute in 

animals, with mortality occurring within one to three days 

(Nakanwagi et al. 2020). Blister usually of small size with 

swelling in the periphery appears on the skin, which commonly 

develops into a painless ulcer with a black core. High 

temperature, shortness of breath are symptoms of respiratory 

anthrax. The other type is characterized by bloody diarrhea, 

abdominal discomfort, nausea, and vomiting. It is usually 

associated with intestines (Bower et al. 2015). 

 

History 

 

Egypt and Mesopotamia are regarded to be the origins of 

anthrax. The "boils" on Pharaoh's livestock in a 1500BC 

papyrus may be the earliest known instances of anthrax. Many 

historians believe that this very disease triggered the plague of 

Egypt, which was depicted as illness affecting equines and 

livestock, during Moses' time, in the middle of ten outbreaks of 

Egypt. Anthrax was well in classical Greece, as proven by most 

of the important intellectuals of the time's historical texts 

(Breniquet 2014). A few, even believe that anthrax played a 

role in the collapse of Rome. The first clinical descriptions of 

cutaneous anthrax were given by Maret in 1752 and Fournier 

in 1769, according to the Centers for Disease Control 

(Piňosová et al. 2021). Robert Koch was the first scientist to 

discover Bacillus anthracis, the bacteria that causes anthrax 

(Braun et al. 2020). 

 

Epidemiology 

 

Although B. anthracis is found throughout the world, the 

incidence is unclear. It is rare in much of western Europe, 

Canada, the United States, and Australia, but widespread in 

southern and eastern Europe, numerous former Soviet Union 

nations in Central Asia, southern and central America, and 

Africa. Every year, at least 2,000 instances are reported 

worldwide (Sushma et al. 2021). Cases were reported 

occasionally several years in New Mexico. It has recently been 

identified in deer and livestock in areas near the Rio Grande in 

southeastern Texas. Many regions of the nation were "seeded" 

with anthrax spores during the large cattle drives of the 1800s, 

according to one concept. Even within endemic regions, 

anthrax strikes on a sporadic basis, with several years among 

outbreaks (Gillan et al. 2021). During natural circumstances, 

human disease (typically dermatological) is mostly induced 

through exposure to infectious animals or diseased animal 

products, such as hides or wool. Respiratory form of anthrax 

(wool sorter's sickness) has been reported in restricted 

production settings where high-volume handling of skins and 

wool occurred. The capacity of spore to cause disease via the 

breathing pathway is limited. Unreliable reporting makes 

estimating the real global incidence of human anthrax 

problematic (Finke et al. 2020). 

 

Etiopathology 

 

Bacillus (B.) anthracis is a spore-forming bacteria. Its morphology 

is rod shaped, diameter of 1-1.2 µm and a length of 3 - 5 µm. 

B. anthracis is an aerobic, non-fastidious bacterium that 

develops in a broad temperature range (12-45°C). The 

phenomenon of sporulation is aided by adverse circumstances 

such as distilled water, oxalate, O2 and 2% NaCl which are all 

present at 25-30°C. It has the ability to produce long chains of 

bacteria cultivated in culture. It produces colonies those are 

several millimeters broad and whitish or cream-colored on 

agar media. The capsule produced by most B. anthracis strains 

gives colonies a slimy mucus-like look. Under aerobic or 

anaerobic circumstances, the bacteria may be grown in 

conventional nourishing media (Wood and Adrion 2019).  

Endospore of this bacteria forms multiple layers in the cell 

membrane. It remains quiescent for years. It begins its 

development process when conditions become favorable. 

Development starts inside the rod-shaped structure. The 

position of endospore within the rod, the structure and form 

of the endospore, will tell if or not the endospore compels the 

rod  body  to  come  out  (Janik et al. 2019). These are all traits 
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that identify Bacillus species. It comprises of dipicolinic acid and 

very refractive. B. cereus, which is present in soil environments 

all over the globe, and B. thuringiensis, the pathogen for 

Lepidoptera, are genetically and phenotypically quite similar. The 

proliferative and spore states of the anthrax bacterium can 

both be detected. The illness is caused by the proliferative 

state, which is the reproducing form observed in affected 

animals (Villa et al. 2021). The proliferative state of such 

animals that died from anthrax is exposed to oxygen if the 

corpse is opened during necropsy, or by scavengers or 

decomposition. This permits spores to develop in the 

vegetative stage. The spores are resilient to certain chemicals 

and elements, and they can survive in the soil for almost 50 

years. The bacteria return to the disease-causing vegetative 

stage when the spores gain entry in an animal, generally by 

feeding infected grass or by respiration (Jelinski et al. 2021). 

 

Disease in Humans 

 

Anthrax on the skin, commonly known as hide-illness, wool 

sorter’s disease is referred to as cutaneous anthrax. It is the 

most frequent but least hazardous kind of anthrax. Erythema 

and edema may surround the lesion, although it typically feels 

like no pain area. Lymphadenopathy is a possibility, as are 

systemic symptoms including fever and headache (Hendricks et 

al. 2014). Anthrax associated with skin appears as a skin lesion 

that looks like a boil which develops into a black-centered ulcer 

(eschar). At the infection site, the black eschar generally 

manifests as big, non-painful decaying lesion which begins as an 

unpleasant, and a dark, irritating cutaneous sore or blister that 

generally appears as a dark patch like bread infected with 

Rhizopus. In general, cutaneous infections appear two to five 

days following spore penetration at the position where it is 

penetrated. Shivering with chills also present, although there 

are few additional symptoms. The bacilli persist within the skin 

sore in 90% of cases where it is evident of anthrax in human 

beings. Death is caused by the synthesis of two potent 

exotoxins and a fatal toxin (Akbayram et al. 2010). 

 

Disease in Animals 

 

The most prevalent type of anthrax in cattle is acute type, 

unexpected death is perhaps the most typical indication of 

anthrax. Fever, loss of rumination, excitation, mood 

disturbances, problematic breathing owing to fluid buildup in 

the lung tissue, uncontrolled movements, seizures, and death 

may occur after an epidemic has started (Hugh-Jones et al. 

2002). The corpses get bloated with gases as they degrade 

quickly than in other situations. The stiffening, or rigor mortis, 

is not complete. Internal organ hemorrhages have been 

discovered during necropsy. Almost typically, the spleen is 

swollen. The sudden occurrence of anthrax-induced death, as 

well as the dark, fresh blood comes out of body orifices, can 

often be detected by veterinarians (Zohora et al. 2011). 

 

Biological Warfare and Anthrax 

 

Anthrax spores can be inhaled and cause illness and sickness. 

The spores of anthrax have been utilized in biological warfare. 

B. anthracis has become a preferred bioterrorism weapon, due 

to the capacity to create aerosols harboring anthrax spores. 

Several abilities may be capable of loading B. anthracis spores to 

weapons (Smith-Akin et al. 2007). Terrorists may devise 

techniques to disseminate spores through large-scale or 

localized assaults. Like a bioterrorism weapon, anthrax spores 

are intended to be sprayed in a cloud at a strategic position and 

inhaled by those who are being attacked. B. anthracis spores 

may be manufactured and kept dry, and they can last for 

decades in storage or after release (Hart et al. 2020). 

During World War I in the early 1900s, the first purposeful use 

of anthrax as an act of hostility was documented. In 1916, 

Nordic rebels, armed with anthrax provided by the German 

General Staff, used it against the Imperial Russian Army in 

Finland, with unpredictable consequences (Farhatullah and 

Qureshi 2020). During the 1930s, in Manchuria, the Japanese 

Kwantung Army's Unit 731 tested anthrax as a biological 

weapon: most of this experimentation entailed the deliberate 

infection of war prisoners, hundreds among whom perished 

(Guillemin 2018). This domain has a significant history of 

operational bioterrorism research. For example, British 

bioweapons testing polluted Gruinard Island in Scotland with 

Vollum-14578 anthrax strain in 1942, establishing a ban region 

to be visited by any civilian before it was thoroughly cleaned by 

using different disinfectants in 1990. The Gruinard trials were 

designed to see how effective a cluster bomb of a "N-bomb" 

— It could be a contagious device made up of desiccated 

anthrax spores. Furthermore, five million "cows pies" were 

distributed (animal feed pellets coated with anthrax spores) 

were created and stockpiled (Balmer and Moon 2016). It was 

stacked at Porton Down for "Operation Vegetarian," which 

was to be used by Royal Air Force of British to conduct anti-

livestock assaults against Germany. In 1944, anthrax-based bio 

weapons were to be unleashed on Germany. Palatable cattle 

cake and the bomb, on other hand, were not used; the cattle 

cakes were burned in 1945. United States joined the Biological 

Weapons Convention in 1972, weaponized anthrax existed in 

the US stockpile (Oliveira et al. 2020) In 1969, President 

Richard Nixon ordered the termination of US bio warfare 

projects, as well as the destruction of all existing bio warfare 

stocks (Eneh 2012) During war with separatists (1978–79), 

Rhodesian government employed anthrax on humans and 

animals. At Kantubek on Vozrozhdeniya Island, the Soviet 

Union developed and preserved 100 to 200 tons of anthrax 

spores, which were deserted around 1992 and annihilated by 

2002 (Cross 2017). 

Anthrax spores can be grown with only just few components 

of specialized technology and a basic understanding of 

microbiology from a first-year college course. To generate 

significant volumes of anthrax aerosol suited for bioterrorism, 

one need a lot of experience, training, and cutting-edge 

technology. In 2001 anthrax assaults occurred in North 

America, concentrated spores were utilized for bioterrorism 

by sending letters via mail carrying the pathogen. Letters were 

addressed a numbers of press outlets and also southern 

Dakota Democrats in the senate namely Vermont, Tom 

Daschle and Patrick Leahy. As a consequence, 22 people were 

diagnosed, with five of them dying. The attempts utilized only 

a few grams of material. The US Department of Justice declared 

in August 2008 about Bruce Ivins, a US government-employed 

top bio warfare investigator, was the culprit. Many anthrax 

conspiracies arose as a result of these incidents (Cole 2020). 

 

Sverdlovsk Tragedy 

 

Having signed the 1972’s agreement to stop bioweapons 

production, the Soviet Union's leadership continued to operate 
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a biological warfare initiative with the participation of the 

manufacturing of Bacillus in the vast quantities after some time. 

In April of 1979, roughly one million residents of Sverdlovsk a 

city in Russia (now it is called Ekaterinburg), situated at a 

distance of 1370kms (850 miles) from Moscow, were exposed 

to anthrax leaked unintentionally from a biological weapon’s 

factory nearby. A minimum of 94 persons became affected, 

with 68 of them succumbed to death. A person died four days 

after being discharged, ten additional victims died over the 

course of eight days during the climax of the deaths, and the 

final victim died six weeks after the first case was reported. 

Almost all the employees of pottery working at night time 

company directly all over the street from biology station 

(compound 19) got ill, and the majority of them deceased. 

Some NATO states believed that Soviets have created a sex-

specific weapon since majority were males. Approximately 30 

victims were saved thanks to extensive cleanup, immunizations, 

and medical assistance. Between 1979 and 1992, when Russian 

President Boris Yeltsin admitted the anthrax incident, the KGB 

engaged extensive hide and record destruction. To back up the 

hide theory, Soviet heath care and legal publications produced 

articles describing a livestock epidemic that resulted in 

gastrointestinal anthrax in humans in individuals who came into 

contact with the animals, and skin anthrax in those who 

interacted with organisms. The KGB took possession of all 

healthcare records. Aside from the medical concerns created 

by the epidemic, it spurred Western governments to become 

increasingly doubtful of a concealed Soviet bioweapons 

operation and to step up monitoring of suspicious areas. The 

US authorities’ permission was given to examine the event in 

1986, and it was determined that the transmission was caused 

by aerosol anthrax from a military equipment site. In 1999, 

Jeanne Guillemin stated that a joint Russian-American team 

probed the 1992 tragedy (Balmer 2021). 

 

Outbreaks Handling and Diagnosis 

 

✓ Anthrax should be suspected in any animal that dies 

suddenly and without warning (especially ruminants) 

(Avberšek et al. 2021). 

✓ The diagnosis can be confirmed by aseptic conditions 

drawing deceased blood from a peripheral vein (e.g., the jugular 

vein or the ear vein) by using a suitable dye to analyze a sample 

of blood for the existence of the capsule. It can also be achieved 

by using Mc’Fadyean methylene blue stain or culturing the 

bacilli (McInnes 2015). 

✓  For direct identification of B. anthracis in blood samples, a 

variety of approaches can be applied. To begin, Gram staining 

of specimens is one option. Bacillus spp. grow to be fairly large 

(3 to 4 µm long), may form lengthy chains, and stain Gram-

positive (Markey 2013). 

 

Laboratory Diagnosis of Anthrax 

 

Before beginning antibiotic therapy, a sample should be 

collected. The anthrax type and clinical manifestations influence 

the sample selection. Pus, sputum, blood, CSF, stomach 

aspirate, and feces are all common specimens. A quick 

identification test for initial scrutiny for B. anthracis based on 

gross appearance of micro colonies has been published, as well 

as many nonselective and selective mediums for the detection 

and isolation of B. anthracis. Heat and alcohol shock can be used 

to separate B. anthracis from ambient materials before 

spreading on culture medium. Merely the spore-forming bacilli 

will endure the shock, assisting as an augmentation strategy 

(Kwon et al. 2018). 

 

Confirmation Tests 

 

Gram Staining 

 

Gram-positive bacteria with distinctive purple color, massive, 

four-sided rods are discovered. Spores are seldom seen in 

clinical samples (Tekin et al. 2015). 

 

McFadyean’s Reaction Technique 
 

Gurr's polychrome methylene blue dye can be used to illustrate 

polypeptide capsules for 30 seconds. Amorphous purple 

substance surrounds blue bacilli in the capsule. This is used to 

provide a preliminary diagnosis of anthrax in animals 

(Nagarajan et al. 2015). 

 

Direct Immunofluorescence Test (direct-IF) 

 

It uses fluorescent-tagged monoclonal antibodies to identify 

capsule and antigens which contain polysaccride. During 

bioterrorism epidemics, it is utilized to confirm the diagnosis 

(Maves and Berjohn 2020). 
 

Ascoli’s Thermos Precipitation Test 
 

It is a test for ring precipitation identification. This test is 

primarily used when the material become rotten and the bacilli 

aren't likely to survive. Tissue samples are boiled and filtered 

after being crushed in saline. On a narrow capillary tube, this 

antigenic extract is placed over anthrax antiserum. After 5 

minutes, a ring of precipitate forms around the juncture of 

antiserum and antigenic extract (Olani et al. 2020). 

 

Isolation on Culture Media 

 

Following culture media options are available for the isolation 

of B. anthracis:  

 

Blood Agar 

 

After an overnight incubation on blood of sheep, B. anthracis 

develops, dry wrinkled, non-hemolytic colonies with a frosted 

glass look. Fringed edges or curled protrusions may appear on 

occasion in colonies (tailing). The appearance is called as 

“Medusa head appearance". 

 

Red Line Alert Test 

 

The 'Red Line Alert Test,' an immune chromatographic test for 

identification of surface present in B. anthracis proliferative 

cells, can be used to presumptively identify non-hemolytic 

Bacillus colonies. 

 

Stab of Gelatin 
 

According to gelatin liquefied, which happens predominantly on 

top surface and subsequently slows down towards the bottom, 

growth appears as an upright tree. 
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Selective Media for B. anthracis 

 

Solid Medium with Antibiotic Penicillin 
 

Cells become larger and spherical due to their looser cell walls 

underneath the influence of penicillin, and cells tend to form in 

a chain on the surface of agar, giving colonies the appearance 

of a string of pearls. 
 

PLET Medium 
 

The heart infusion agar contains polymyxin, lysozyme, EDTA, 

and thallous acetate. It was developed to distinguish B. anthracis 

from spore-bearing bacilli in a mixed culture (Kumar et al. 

2019).  

 

Necropsy Examination for Suspected Anthrax Cases 

 

The post-mortem of large animals may divulge the following 

changes as described in the literature (McInnes 2015):  

(1) Fast disintegrating dead body;  

(2) Fresh blood from all natural orifices including the nose, 

mouth, or anus; 

(3) No rigor mortis if an infected carcass is unintentionally 

opened 

(4) Dark, tar-like un clotted blood; 

 (5) Lesions suggestive of widespread septicemia;  

(6) Splenomegaly with a "blackberry jam" consistency.  

 

Precaution for Sample Handling 

 

✓ Send a purple top tube of blood for the blood smear. 

✓ The red capped blood tube, blood culture vial, or culture 

swab for culture.  

✓  Swabs of nose and pharynx of companion animal are also 

be acceptable for culture. 

✓ All culture swabs should be placed in Amies transport 

medium, either with or without charcoal (Palacio 2017). 

 

Shipping of Sample 

 

✓ Put the original sample within an additional leak-proof 

container (95pKa rated), with adequate absorbent material to 

absorb any liquid contents in the case of a leak or damage (swab 

in microbial transport media; blood in vacuum blood collection 

tube).  

✓ This secondary container includes cooling sachets. Put the 

documentation in a zipper-lock bag. All of the things listed 

above should be placed in an insulated inner box or bag, which 

should be labelled "Anthrax suspicious specimens." 

✓ Put a label on it that says Biological Substance Category B. 
 

Precautionary Measures to be Opted to Handle the 

Necropsies 

 

As this is a highly fatal zoonotic diseases, so while handling the 

dead body, latex gloves, aprons, and boots with no perforations 

are utilized as protective, impenetrable apparels. No flesh 

should be exposed, especially if it has any sores or scrapes. 

Disinfection is accomplished by autoclaving if disposable safety 

equipment is not accessible (Bengis 2021). Oxidizing 

substances such as peroxides, ethylene oxide, Sandia Foam, 

chlorine dioxide peracetic acid, ozone gas, hypochlorous acid, 

sodium persulfate, and liquid bleach solutions containing 

sodium hypochlorite may be used in chemical procedures for 

cleaning anthrax-contaminated places or items. Non-oxidizing 

compounds that have been demonstrated which includes 

Methyl bromide, formaldehyde, and metam sodium to be useful 

for anthrax decontamination (Kim et al. 2011). Bacterial spores 

are degraded by these chemicals. After usage, disposable 

equipment is burnt or buried. All infected bedding or apparel 

is segregated and processed as biological garbage in double 

plastic bags. The spore medium, external factors such as 

temperature and humidity, and microbiological components 

such as spore species, B. anthracis strain, and test results are all 

factors to consider. Procedures utilized all influence 

decontamination strategies for Bacillus anthracis spores. Many 

countries have opted partially or all of the following measures 

to reduce the risk of anthrax spore-contaminated items being 

imported or disseminated (Nerandzic et al. 2013; Mushayabasa 

et al. 2017): 

✓ A certificate issued by a veterinary officer in that the 

products has been imported from anthrax-free countries. 

✓ Items that are thought to have a high risk of carrying 

anthrax spores are monitored wisely and tracking is done. 

✓ If the country is not anthrax free then trade limitations are 

there to import from such regions and prior sporicidal 

treatment of the raw or finished good products is mandatory 

to ensure the safety. 

 

Anthrax Suspected Carcass Handling and Disposal 
 

Treatment with Formaldehyde 

 

Anthrax carcasses are treated with 10% formalin and left in 

place for a few days before being disposed of, allowing natural 

decomposition processes within the body to kill the vegetative 

anthrax organisms. The formalin would kill anthrax germs 

excreted by the deceased animal while also maintaining the 

skin, allowing the decaying body to maintain an anaerobic 

environment. This might also stop scavengers from opening up 

the carcass and spreading the disease, as well as flies from 

disease transmission (Hassim et al. 2017). 

When burial, incineration, or rendering are not viable due to 

low income then final alternative may be to leave the body 

motionless in place and ensure that it is unavailable to other 

animals, notably scavengers, or humans. It is accomplished by 

draping plastic tarps, tree branches, corrugated iron, or other 

readily accessible materials over the area. In this instance, 

warning signs should be placed across the area. It permits the 

decay activity to resume, while remnant environmental 

pollution may still exist, and the site should either be burnt or 

treated with 10% formalin when decomposition is complete. 

Fences, topping with stone or other impermeable material, 

covering with brushwood, or establishing inaccessible 

undergrowth are all options for making it inaccessible to other 

creatures indefinitely (More et al. 2017).  

 

Disposal Through Burial 

 

The burial of the infected carcass can be done by following the 

guidelines mentioned by Sidwa et al. (2020) and be careful that 

local or provincial government officials may demand burial 

permits. 

✓ To excavate an appropriate hole, heavy excavation 

equipment (such as a backhoe) is required 
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✓ Make sure the hole is about two meters below, with the 

water table high above the bottom (minimum 3 feet)  

✓ Evaluate the level of the ground water and the type of the 

soil – topsoil is preferred above fine sand. 

✓ To keep predators out, at least 3.2 feet of clay at the 

deepest point, and a minimal amount of 3.2 feet mud and soil 

over the body 

✓ Decontaminate the body and any dirt going into the burial 

hole a disinfecting containing 10% formalin and 5% lye solution 

(sodium hydroxide) or some other appropriate disinfectant.  

 

Limitations of the Method 

 

Regular reports of live anthrax spores at burial sites of animals 

that died several years ago, as well as occurrences and 

breakouts in animals linked with such locations, have proven 

that burial practices are unreliable for long-term disease 

management. Disruption of these locations, such as farming or 

installing sewerage, is thought to bring the spores to the top. 

Scavengers may dig down to access the remains, and in dry, 

dusty environments, the digging process can disseminate the 

tainted material far (Sitali et al. 2017).  

 

Disposal Through Incineration 

 

The recommended procedure of disposing (usually when a 

corpse is mistakenly opened for necropsy investigation and 

scavenging) is to burn or burn by pyre or pit. Incineration 

should be handled with care to achieve full burning from the 

bottom. This usually entails lifting the corpse off the ground 

before beginning the operation. Mobile commercial 

incinerators are available to ensure this. Prevent utilizing items 

that are potentially damaging to the environment (e.g., rubber 

tires). Assess if there is enough fuel to thoroughly decompose 

the body into ash. Incorporate any dead animal bits or debris 

that comes out during burning during the re-entry onto it and 

flames for total combustion. Infected items should be burned 

together with the infected dead animal (González and 

Chaigneau 2017). 

 

a) Wood Burning:  

 

Deep layer: Massive timbers, wooden poles, chain-link fences, 

and zigzag timber boards spaced 8–10 inches apart to allow air 

to enter from below. Arrange the materials with the line of the 

wind blowing. 

Middle layer: Place smaller bits of wood or coal on top of the 

lower side. 

Upper layer: Place any topsoil that is possibly polluted, then 

place the carcass on its back by placing the 

animal/secretions on top of the burn material. 

b) Straw: On the bottom layer, place heavy wood, wooden 

poles, railway ties, and wood pallets 8–10 inches apart in a 

segment arrangement to allow air to access the fire from 

underneath. Align these materials to the direction of the 

current wind. 

Inner layer: Each carcass has two enormous round bales 

weighing roughly 1200 pounds (545 kg). Bales can be stacked 

on their sides or on their ends. To construct a platform for the 

carcass, top the bundles with a layer of wood skids. Airflow 

into the pyre will be improved by using pallets positioned 

between the bales. 

Upper part: Raise up the carcass and place it on its back, 

covering the pyre with any dirt that may have been polluted by 

the animal/exudates. 

 

Disposal Through Trough 

 

Usage of trench allows for burying of remnants while also 

preventing the spread of fire. Airflow to the fire is aided by the 

pit's slanted sides (Dippenaar et al. 2018) 

 

Considerations 

 

✓ The ditch for an adult animal should be 18–20 inches deep 

and stretch about 2.5 feet beyond the side of the flame. 

✓ On each side allow for airflow around the carcass, the pit 

should be roughly 10 inches wider than the flame. 

✓ Floor of trough is coated with flammable liquid (e.g. 

gasoline, kerosene, etc.) other materials that allow for airflow. 

✓ To sustain the pyre, large lumbers (or other beams) are 

laid across the trench. 

 

Rendering 

 

Rendering is a heating procedure that leads in the disinfection 

of animal-derived raw materials, allowing sections of carcasses 

to be used safely for economic purpose. The rendering process 

may be classified into two categories: group procedures and 

continuous processes. Generally, the raw ingredients are finely 

sliced before being burned in a steam-heated chamber for 10–

60 minutes at temperatures ranging from 100 to 150 degrees 

Celsius (Pantha et al. 2016) The rendering technique requires 

proper execution at each of three stages:  

✓ Carcass pickup,  

✓ Shipping,  

✓ Treatment. 

The body must be packaged, and the container, as well as the 

collecting equipment, and devices, as well as the carcass site 

itself, should be thoroughly sterilized and cleaned. To prevent 

rear contamination, the rendering plant should be adequately 

split between "unclean" and "clean" portions that are not 

connected by a single drain. The unclean end has to be well-

equipped for sanitizing the trucks and certain other apparatus. 

Veterinary officials should be in responsibility of all this process 

(Kisaakye et al. 2020). 

To remove the spores, sewage from the dirty end must be 

collected and treated with heat or chemicals (ideally heat). 

Carcasses should be cut down into its constituent parts no 

bigger than 10 cm3 before being heated. In case of anthrax 

fatalities, it should be handled with great caution, with the 

requisite sanitation and cleaning of the rendering premises, 

tools, clothes, waste run-off, and other areas. The heat, 

intensity, and timeframe of decontamination are then recorded 

as part of a regulated thermal processing (Pantha et al. 2016). 

 

Late Disposal 

 

The quick disposal of diseased carcasses may be problematic 

under certain climatic conditions, such as continuous 

precipitation; carcass inaccessibility (e.g. stagnant mud, dense 

forest); or logistical issues (e.g. lack of needed items, staff, etc.). 

In these conditions, review the problem to determine an 

acceptable plan of action within a reasonable schedule for 

disposal in order to reduce anthrax environmental 
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contamination. Decontaminate the body and the nearby region 

using cleaning agents such as 10% formalin or a 5% lye (sodium 

hydroxide) solution, and continue as required (Mushayabasa et 

al. 2017).  
 

Anthrax Control through Vaccination; Past, Present 

and Future Perspectives 

 

Louis Pasteur, a French scientist, was tasked with developing a 

vaccine for anthrax. In May 1881, Pasteur exhibited his concept 

of vaccination in a public experiment at Pouilly-le-Fort, with the 

help of his collaborators Jean-Joseph Henri Toussaint, Émile 

Roux, and others. He'd prepared two flocks of animals 

including 25 sheep, single goat, and very few cattle. The animals 

which belong to group one were given two injections of 

Pasteur's anthrax vaccine, separated by 15 days, whereas the 

animals in the control group were not immunized. Thirty days 

after the first injection, both groups received a culture 

containing live anthrax bacteria. All of the animals in the 

unvaccinated population died, whereas those in the vaccinated 

group all lived (Liang et al. 2016). 
In 1954, the human anthrax vaccination became accessible. This 

was cell-free vaccine, as opposed to the live-cell Pasteur-style 

inoculation used in animal medicine (Zohora et al. 2011). In 

1970, a better cell-free vaccination became available. Vaccines 

containing dead bacilli and/or capsular antigens do not provide 

considerable protection (Gogoi et al. 2018) In livestock, a non-

capsulated toxigenic strain has proven to be successful. People 

that come into contact with exotic animal skins, furs, bone, 

flesh, wool, animal hair (especially goat hair), and bristles are at 

risk at their workplace, as well as those involved in diagnostic 

or exploratory activities that may expose them to anthrax 

spores, should be vaccinated (Adone et al. 2016). 
Bacillus anthracis strain Sterne generates sub-chronic levels of 

the toxin that causes the development of protective antibodies 

(Chitlaru et al. 2016). A new form of passive anthrax 

vaccination is currently being developed. Mice injected with a 

human adenovirus producing a single-chain antibody aimed 

against protective antigen (PA) developed anthrax immunity in 

about 24 hours (Manish et al. 2020). 
 

Limitations  

 

Passive immunotherapy using vectors which belong to 

adenovirus producing anti-protective antigen antibodies, either 

alone or in conjunction with antibiotics, might be a quick, easy, 

and effective way to defend against or cure anthrax in a 

bioterrorism strike (Deal et al. 2021). 

Active vaccinations do not lose their efficacy over time, but 

passive vaccines do. The passive vaccine may provide 

protection for a few weeks, but it would also create a buffer 

for the active vaccination to induce the formation of more 

active, long-term immunity (Kumar et al. 2020) In the United 

States, the anthrax vaccine is made from the protective antigen 

extracted from the culture filtrate of virulent, non-capsulated 

type of Bacillus anthracis that generates protective antigen 

during active growth. Because anthrax vaccines are active 

vaccines that require repeated doses over many months to 

show protective immunity against anthrax, their effectiveness 

in a bioterrorism strike is restricted (Phaswana 2015; 

Kravchenko et al. 2021). 

Control Measures in Humans 

 

Anthrax is transferred to humans, but in rare case of cutaneous 

secretions from skin, anthrax could be transferred. However, 

anthrax spores can infect a person's clothing and body. Humans 

can be effectively decontaminated by complete washing with 

antibacterial soap. Bleach or another antimicrobial agent is 

used to treat wastewater (Kortepeter 2020). Boiling goods in 

water for 30 minutes or more is an effective way to 

decontaminate them. Formaldehyde is more efficient than 

chlorine bleach by killing spores and proliferative cells on 

floors. Clothing that has been burned is particularly good in 

damaging bacteria. It is not essential to vaccinate, treat, or 

isolate contacts of anthrax patients after decontamination 

unless they were also subjected to the similar cause of 

contamination (More et al. 2017). Individuals who have not 

been vaccinated should be given antibiotics if they are exposed 

to inhalation anthrax. Anthrax must be treated with antibiotics 

as soon as possible; waiting too long reduces the odds of 

survival (Clark and Wolfe 2020). High dosages through venous 

route and oral antibiotics, such as fluoroquinolones 

(ciprofloxacin), doxycycline, erythromycin, vancomycin, or 

penicillin, are used to treat anthrax and other bacterial 

infections. Ciprofloxacin, doxycycline, and penicillin are all 

FDA-approved antibiotics. If given previously the 

commencement of spread through lymph and toxin spread 

through blood, which is thought to be around one day, 

penicillin, tetracycline, and fluoroquinolones are beneficial 

(Williams et al. 2018). Antibiotic therapy has also been shown 

to reduce the severity of anthrax infection in people who get 

it through the skin. Previously, it was considered that inhalation 

anthrax was virtually always lethal despite antibiotic therapy, 

especially if treatment began after symptoms appeared. Early 

antibiotic prophylactic therapy is critical in suspected instances 

of pulmonary anthrax to avoid mortality. Many efforts have 

been made to produce new anti-anthrax medications, although 

current treatments are effective if treated promptly (Owen et 

al. 2015). 

 

Control Strategies in Animals 

 

Annual preventative vaccination is the primary control method 

for animal anthrax; however, if an epidemic has occurred, 

further control strategies include ring vaccination, careful body 

disposal to limit further pollution in the environment, and 

quarantine (Rahman et al. 2020; Firstova et al. 2021). The 

weakened strain of B. anthracis is utilized in domestic cattle 

immunization all over the world. Since this vaccination is live-

attenuated, using antibiotics at the same time can significantly 

reduce its effectiveness (Sidwa et al. 2020; Sheykhsaran 2022). 

Proper safety carcass disposal is critical for managing anthrax 

outbreaks in enzootic habitats because it enriches the earth 

with spores and elevates the risk of recurring epizootics. The 

corpse should be set to fire immediately, a burning or other 

approach that merely produces trash and permits the dirty soil 

to be destroyed also (i.e., “burned till it is entirely 

decomposed"). When a dead animal cannot be incinerated, it 

is recommended that it be buried deep. Lime should not be 

added as it has been done in the past. B. anthracis spore survival 

is aided by high soil calcium levels, which may be achieved by 

adding lime to the soil or occurring naturally in some parts of 

the world. This increases the possibility of repeated outbreaks 

(Islam et al. 2021) 
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Scavenging procedure also distribute the spores and raise 

future vulnerability risks for sensitive animals, therefore leaving 

the corpse in place is the least preferred form of disposal. In 

regions, where the traditional suggestions of burning or burying 

carcasses are unfeasible, other carcass disposal options are 

required. This is especially important if there are a lot of 

sensitive wildlife those aren't immunized or where domestic 

hoof stock availability of vaccine is low (Carlson et al. 2019). 
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