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ABSTRACT
Bovine Spongiform Encephalopathy (BSE) has a place with the uncommon cluster of continuously 
progressive neurological infections identified as Transmissible Spongiform Encephalopathies 
(TSEs). TSE sicknesses are described by long incubation periods ranging from a while for 
transmissible mink encephalopathy, to several years for BSE. TSE consistence testaments are 
a sort of CEP (Certificate of Suitability). During the 1980s, when the principal TSE pandemic 
happened, researchers started centering a greater amount of their time and work to figure 
out these circumstances. By 1996, a connection between the human type of mad cow illness, 
Creutzfeldt-Jakob infection, and BSE from ingestion of meat was found. With the connection 
between BSE and Creutzfeldt-Jakob being found, researchers affirmed that level transmission 
of TSEs from animals to people can happen. This is of extraordinary concern while working with 
specific animal-derived reagents in the lab since there is right now no fix or treatment for TSEs. 
Research recommends that TSEs are brought about by a strange variant of a protein called a prion 
(prion is short for proteinaceous irresistible molecule). Prion isoforms of the Prion Protein (PrP), 
are conjectured as the reason for transmissible spongiform encephalopathies, including scrapie, 
Chronic Wasting Disease (CWD), bovine spongiform encephalopathy and Creutzfeldt-Jakob 
Infection (CJD). Numerous materials utilized in labs are engineered or gotten from creature 
tissues that don't represent a gamble of getting a prion illness so not all items will be TSE ensured.
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INTRODUCTION

BSE is a dynamic neurological problem of cattle that outcomes 
from disease by an unusual contagious agent called a Prion. The 
idea of the contagious specialist isn’t surely known. As of now, the 
most acknowledged hypothesis is that the agent is a changed type 
of a typical protein known as prion protein. Because of reasons 
that are not yet perceived, the typical prion protein changes into 
a pathogenic (unsafe) structure that then harms the focal sensory 
system of cattle.1

Prion infections, also known as TSEs, are a group of fascinating 
degenerative brain disorders characterized by microscopic holes 
that give the mind a “spongy” look (Figure 1). When viewing 
cerebrum tissue using a magnifying glass, these apertures ought 
to be apparent.2 Of all the human TSEs, Creutzfeldt-Jakob 

Disease (CJD) is the most well-known. A rare form of dementia 
affects around 1 in 1,000,000 people annually. Kuru, Fatal 
Familial Insomnia (FFI), and Gerstmann-Straussler-Scheinker 
(GSS) disease are examples of further human TSEs. In Papua 
New Guinea, Kuru was recognized in members of a split clan, but 
it has since all but disappeared. FFI and GSS are extremely rare 
hereditary diseases that have only been linked to a small number 
of families worldwide. Variant CJD (vCJD), a different type of 
CJD, was first described in 1996 and has since been discovered 
in Extraordinary England and a few other European countries.2

Causative agent

It is well acknowledged that prions are the TSEs' causal agents. 
The term "prions" refers to aberrant, infectious pathogens that 
can cause the odd collapse of specific, routine cell proteins 
known as prion proteins, which are found most abundantly in the 
mind. These typical prion proteins' components are still not fully 
understood. The odd collapse of the prion proteins causes damage 
to the brain as well as the disease's recognizable symptoms. The 
majority of prions are consistently, swiftly, and somewhat fatal.3
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Kinds of prion illnesses include
Creutzfeldt-Jakob disease (CJD)

A degenerative mental ailment called Creutzfeldt-Jakob 
disease (CJD) causes dementia and finally results in death. 
Creutzfeldt-Jakob disease symptoms can match those of other 
mental illnesses that resemble dementia, such Alzheimer's disease. 
However, the disease Creutzfeldt-Jakob generally advances far 
more quickly.4 Process of formation of Creutzfeldt-Jakob disease 
is shown in Figure 2.

When some people in the Unified Realm developed variation CJD 
(vCJD) after consuming meat from sick cattle, the disease gained 
widespread attention in the 1990s. Nevertheless, contaminated 
meat hasn't been linked to "exemplary" Creutzfeldt-Jakob 
disease. Many CJDs are serious but at the same time extremely 
fascinating. Every year, approximately one to two cases of CJD 
per million people are discovered around the globe, most usually 
in older adults.4

Variation Creutzfeldt-Jakob disease

Variation A highly uncommon, fatal virus known as variant 
Creutzfeldt-Jakob disease, or vCJD, can infect a person for a 
very long time before damaging synapses and rendering them 
incapacitated. The main cause of vCJD is consuming excessive 
amounts of hamburger products contaminated with the 
intoxicating specialist of cow-like spongiform encephalopathy 
(BSE).5 The disease known as variation CJD (vCJD) is not the 
same as example CJD (frequently just called CJD). It differs from 
typical CJD in terms of clinical and pathologic characteristics. The 
quality of the prion protein has a unique genetic characteristic for 
each disease as well. The two issues are perpetually fatal cerebrum 

illnesses with oddly protracted brooding times that are measured 
in years.5,6

Gerstmann-Straussler-Scheinker disease

One of these is the prion infection known as Gerstmann- 
Straussler-Scheinker disease (GSS). The sensory system is 
impacted by a class of disorders known as prion diseases. The core 
elements of GSS include the cerebellum, an area of the brain that 
controls muscular tone, coordination, equilibrium, harmony, and 
different phases of dementia. Changes in the PRNP's quality are 
the cause, and autosomal inheritance predominates.7 The primary 
symptoms of the Gerstmann-Sträussler-Scheinker sickness 
are a modest lack of coordination and little difficulty speaking 
(dysarthria). Shakiness, difficulty walking, and clumsiness can all 
be signs of loss of coordination. Planning deliberate developments 
may be difficult for those who are affected (ataxia). Slurred speech 
can be the beginning of discourse issues, which can progress to 
severe dysarthria, in which people have difficulty speaking and 
other people have difficulty understanding what they are trying 
to say. Dysphagia, or issues gulping, may be brought on by an 
inability of the gulping muscles to coordinate.8

Origin of Bovine Spongiform Encephalopathy

The reason for the first case or instances of BSE stays a puzzle. 
Sheep scrapie or a formerly undetected inconsistent TSE have 
for quite some time been considered as competitors, however no 
persuading proof to help these recommendations has become 
known. We present another hypothesis, with three related 
speculations:

(1) That BSE was obtained from a human TSE (prion illness);

(2) That the course of disease was oral, through creature feed 
containing imported mammalian unrefined components tainted 
with human remaining parts; and

(3) That the beginning was the Indian subcontinent, from which 
a lot of mammalian material were imported during the significant 
time span. Human remaining parts are known to be integrated 
into feast made locally, and may in any case enter sent out material.

Further examinations are required into the wellsprings of 
creature results utilized in creature feed produce, and into the 
contagiousness of human TSEs to steers.

Risk of TSE and BSE in Pharmaceutical Products

There is a chance that the completed pharmaceutical dosage form 
for human consumption contaminated with infected animal 
derived goods could spread TSE or BSE to people. The use of 
goods or materials derived from animals is occasionally used 
in pharmaceutical preparations such as finished dosage forms, 
active pharmaceutical ingredients and their starting components, 
and primary packaging materials. For instance, the manufacture 

Figure 1: Prion protein affecting brain causing sponge like appearance in 
brain.
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of API and the raw ingredients for API use animal proteins, 
enzymes, and amino acids.9,10

The likelihood of TSE/BSE transmission is also increased by major 
packaging materials such gelatin capsules made from animal 
fat. When the source material for a biotechnological product 
comes from animals or goods obtained from animals, such as 
serums, blood products, and vaccines, there is a considerable 
risk involved.10 Additionally, there is a chance that TSE or BSE 
could spread through the tools or resources used to handle items 
with biological origins or those made from animals. For instance, 
culture media employed in media fill research in reactors.10,11

TSE/BSE Regulation in Us

The FDA issued a final directive in 1997 banning the use of the 
majority of mammalian protein in the preparation of animal feed 
for ruminant animals like cows, sheep, and goats. The standard 
does not forbid the use of mammalian protein as an ingredient 
in feed for non-ruminants, but it does call for management and 
control systems to ensure that such use does not contaminate feed 
for ruminants during manufacturing or transportation. In 2008, 
the FDA strengthened the 1997 rule by limiting the use of the 
riskiest dairy bovine tissues in ALL animal feed. These high-risk 
cow materials are the brains and spinal cords of dairy cattle that 
are 30 months old or older, as well as the entire remains of steers 
that have not been examined and approved for human use, unless 
the cadavers can be proven to be those of steers that are younger 
than 30 months old or the brains and spinal cords have been 
removed.12

FDA has made Laws/Regulations to suppress the chances of 
development of TSE and BSE. Following are the CFR made to 
regulate animal related process and products in US.

9 CFR 94.18: Restrictions on importation of meat and 
edible products (USDA)

21 CFR Part 589.2000: BSE/Ruminant Feed Regulations.

21 CFR Part 589.2001: BSE/Substances Prohibited from Use in 
Animal Food or Feed.12

9 CFR 94.18: restrictions on importation of meat and 
edible products

Importation of meat and edible products are strictly regulated 
in US. Certain edible products can get into US market if they 
are proved to meet all the requirements of the Food and Drug 
Administration. Given that all essential requirements are satisfied, 
the following products made from cattle may be brought into the 
US without fear of contracting BSE:

Milk and milk products

(Except for perfectly isolated meat) Boneless skeletal muscular 
meat that:

•	 Is derived from cows that underwent posthumous review 
and postmortem examination and were not subjected to 
a pitching cycle or dazzling using a device that performed 
butchery before injecting compressed air or gas into the skull 
orifice;

•	 Has been set up to prevent contamination by SRMs; and13

Figure 2: Creutzfeldt-Jakob disease formation process.
Figure 3: Member state classification based on TSE risk.
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Import of meat and meat derived products from a negligible 
BSE risk regions are also regulated. Though the risk of infection 
of BSE/TSE is negligible, there is a door for infection if it is not 
properly regulated. US permits import of meat and meat derived 
product from a negligible BSE risk region only if the product 
meets certain requirements. The requirements are as follows;14

A. The export of the goods came from an area with a very low 
BSE risk.

B. If BSE has been found in one or more native cows in the area of 
negligible risk, the commodities were made from cows that were 
not allowed to be fed meat-and-bone meal or greaves made from 
ruminants.

APHIS has designated the exporting region as one with a low risk 
of BSE, and the original certificate confirming these designations is 
included with the commodities. A full-time, salaried veterinarian 
employed by the exporting region's national government, or a 
person who has been given this power by the veterinary services 
of that government, must issue and sign the certificate.14

21 CFR PART 589.2000: BSE/ruminant feed 
regulations

Any component of a mammalian species that contains protein 
is considered to be derived from mammalian tissues, with the 
exception of endless blood products, gelatin, fat containing about 
0.15 percent insoluble pollutants, and fat subsidiaries. examined 
meat products that have been prepared for human consumption 
and then intensely handled for feed (such as used cellulosic 
food containers and plate scraps); milk products (constant milk 
proteins); and any product whose primary mammalian protein is 
totally made up of porcine or equine protein.15,16

The following steps must be taken by producers of goods intended 
for use in animal feed that contain or may contain protein 
obtained from mammalian tissues in order to prevent materials 
from being used in the diet of ruminants:

•	 "Do not forage to livestock or other ruminants" should be 
written on the supplies.

•	 Keep sufficient records to follow the materials from the time 
they are received, processed, and distributed, and make the 
copies available for the Food and Drug Administration to 
examine and copy.16

21 CFR PART 589.2001: BSE/substances forbidden 
from use in animal food or feed

The intent of this regulation is to further reduce the risk of the 
spread of bovine spongiform encephalopathy (BSE) within the 
United States by outlawing the use of certain components of cattle 
origin in the food or feed of all animals.17

Materials that should not be used in animal feed 
include
To generate mechanically separated beef, an excellently minced 
meat food item, the majority of the bone from attached skeletal 
muscle of dairy cattle corpses and sections of cadavers is 
mechanically separated.18

A steer's entire corpse that has BSE
Steers that are at least 30 months old and have developed minds 
and spinal lines;

•	 The entire corpses of cows older than 30 months, declared 
unfit for human consumption, and whose minds and spinal 
cords were either not properly removed or were not allowed 
to be fed to animals;19

•	 The existence of the BSE specialist in tissues is often not 
proven in stone by delivering testing to animals, frequently 
mice, and then watching the mice to see if they die and acquire 
the recognized brain tissue abnormalities.20,21 Negative results 
(i.e., no alterations in the mental tissue in the infused mice) 
would just suggest that there was too much of the irresistible 
specialist present to have unwanted consequences, not that 
the material was entirely freed from the irresistible specialist. 
For up to 700 days, mouse vaccination focuses on eating most 
of the day to identify the specialist. Although this method 
does not precisely assess the infectivity of the infected 
material, special staining techniques can be employed to 
detect the presence of the abnormal prion protein in tissues 
(such as the brain).21

When a medical organization, like the ACMA, issues a BSE 
free Certificate, it certifies that the products mentioned have no 
prohibited ingredients and that the manufacturing and packaging 
processes were likewise pollution-free. The BSE Free Certificate 
can then be confirmed, validated, and legitimized for use in a 
foreign country after being guaranteed and apostilled.22

TSE/BSE Regulation in Europe

Through Scrapie in the middle of the 1980s, Europe was the first 
region to be victimized by the TSE/BSE situation. The guidelines 
were then initially evaluated from Europe. In any case, WHO 
also warned the globe about the epidemic in 1997. In light of 
this, WHO also entered the scene with the aim of educating and 
guiding people all around the world. Canada and the USFDA also 
distributed their rules.23

The European Parliament and Council passed Regulation (EC) 
No. 999/2001 on May 22, 2001, which established guidelines for 
the avoidance, reduction, and abolition of specific transmissible 
spongiform encephalopathies (Figure 3).24 It lays out guidelines 
for the European Association to shun, exterminate, and govern 
Transmissible spongiform encephalopathies (TSEs). Additionally, 
it deals with the manufacture, distribution, and occasionally the 
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sale of creatures and creature-related goods.24,25 According to 
their level of risk of BSE, EU Member States or areas are ranked 
by the European Commission as follows:24

As per European Pharmacopeia, General Part 5.2.8., Chance 
Appraisal shows "Risk minimization as opposed to take a chance 
with disposal" as underneath. The total end of chance at source 
is seldom conceivable, proper measures and contemplations 
ought to be taken to deal with the gamble of communicating 
creature TSEs by means of restorative items imply the danger 
minimization instead of the gamble disposal.23 The well-known 
cow illness, BSE, which has killed a sizable number of cows in 
the UK and the rest of Europe, raised the level of concern. As a 
result, actions have been taken across Europe, and the EU has 
issued early orders to restrict TSE/BSE. The EU administrative 
consistency mandates' Add-on I principles have given the note 
for direction the power to regulate throughout Europe.23,26

Among CEPs, TSE compliance certificates are one type 
(Certificate of Suitability to the European Pharmacopoeia). 
When handling products that might be contaminated with TSE, 
they are employed to maximize safety. The European Directorate 
for the Quality of Medicines has validated that any item that 
carries a TSE CEP is appropriately controlled under the pertinent 
monographs produced by the European Pharmacopoeia.27

The guidelines for combating, controlling, and eliminating TSEs 
in bovine and caprine wildlife are outlined in Regulation (EC) 
No 999/2001. It covers the development of living things, their 
release into the world, and in some circumstances, their trade. 
The Regulation also provides a legal basis for the classification of 
Part States and third-party nations or territories into those having 
a negligible BSE risk, a controlled BSE risk, and a subverted BSE 
risk based on their BSE infection status, as stated in Commission 
Decision 2007/453/EC3.28

The conditions for introducing live animals, embryos, eggs, 
and other products of animal conception into the Association 
are set forth in Annex IX of Regulation (EC) No 999/2001. 
The conditions for the imports of bovine animals are expressly 
stated in Chapter B of the Annex, which takes into account the 
BSE status of the third nations or areas. Furthermore, Chapter 
D of that Annex outlines the specifications for the creation 
of a verification regarding the TSE related risk in the health 
certification necessary for the importation into the Association of 
specific animal by-products and inferred items, including, among 
other things, handled animal protein.28

TSE RISK Assessment Strategies

Since there is no way to completely eradicate TSE/BSE agents, 
the European community has established sound risk assessment 
techniques. Additionally, because the TSE/BSE agents remain 
unaffected to heat besides additional methods of elimination, the 

only option is to minimize the danger. The European community 
has therefore created the following risk assessment techniques. 
Only if any product or material made from living or butchered 
animals is employed, then are the risk assessment methodologies 
applicable.23

The Scientific Steering Committee and its TSE/BSE ad hoc Group 
provided scientific guidance and risk assessments regarding 
transmissible sponge-like encephalopathies (TSE) in general and 
bovine sponge-like encephalopathies (BSE) in particular to the 
European Commission between 1997 and the beginning of 2003. 
This paper's main objective is to provide an easily understandable 
summary of six years' worth of BSE risk assessments to all relevant 
parties. As a result, it is planned to help preserve the EU-level 
BSE risk assessment procedure now that the SSC and the TSE/
BSE ad hoc committee have finished their work. Additionally, 
the paper will give risk managers and other interested parties a 
clear introduction to BSE and every comprehensive SSC opinion 
adopted since 1997.29

CONCLUSION

The neurological condition known as Bovine Spongiform 
Encephalopathy (BSE), also referred to as mad cow disease, 
is lethal and incurable in cattle. The rare degenerative brain 
disorders known as Transmissible Spongiform Encephalopathies 
(TSEs), commonly referred to as prion diseases, are categorized 
by microscopic pits that give the brain a "spongy" presence. When 
brain tissue is examined, these holes are visible.

As soon as the health care sectors realized the importance of 
controlling the spread of this disorder there were many regulations 
which are made mandatory to be followed by the pharmaceutical 
sector manufacturers and distributors, as it is one of the ways of 
TSE infection. When raw materials from animals are used for the 
purpose of drug manufacturing, there are chances of those raw 
materials being infected by the unfolded Prion Protein. Hence 
it is mandatory to regulated and monitor the animal related 
raw material. Since then, there are certificates that the country 
provides to indicate the TSE free product and guidelines which 
must be met by the manufacturer in order to allow the product 
into the market. As such, because of all these stringent rules and 
regulations, TSE cases through pharmaceutical products have 
been reduced.
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