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INTRODUCTION 
 
Bovine Viral Diarrhea (BVD) remains a disease of great 
concern to dairy and beef producers around the world. The 
broad nature of the disease, transmissibility, and sparse 
treatment regimens render BVD a global pandemic, and one 
of the most significant cattle diseases in the world (Gunn et 
al. 2005). Coupled with diverse clinical signs, symptoms, and 
death loss caused by this disease make it a sickness that can 
no longer be overlooked. But major impediment is economic 
rationality and anonymous status of BVD because of lack of 
diagnostic centers (Gohar et al. 2013). 
BVD is commonly seen in the young cattle of 6-24 months 
old. On the basis of clinical signs, generally it appears in 
subclinical to acute and severe form. It is extremely fatal and 
described by severe enteritis along with classic lesions on 
mucosal surface. It has the symptoms like fever and diarrhea. 
Clinical signs of the disease has a wide spectrum from being 
asymptomatic to the death of the animal in severe cases. The 
degree of variability depends on type of virus harbouring the 
animal body and extent of the infection. Generally, it is 
believed that a non-cytopathic strain of virus will have less 
deleterious effects than it’s counterpart cytopathic strain. It 
has treacherous nature and commonly exist in all over the 
world. Bovine viral diarrhea virus (BVDV) is related to genus 
pestivirus, family flaviviridae (Wegelt et al. 2011). The viruses 
that cause BVD are currently divided into 3 species within the 
Pestivirus genus; Pestivirus A (Bovine viral diarrhea virus 1, 
BVDV-1), Pestivirus B (Bovine viral diarrhea 2, BVDV-2), and 
Pestivirus H (HoBi-like pestivirus, atypical ruminant pestivirus) 
(Smith et al. 2017). Its virus belongs to heterogonous group 
and divided into 2 main genotypes BVDV-1, BVDV-2 (Becher 
et al. 2003). Every genotype exists in a cytopathogenic (CP) 
and non-cytopathogenic (NCP) biotype. It comprises 4 
recognized species BVDV-1, BVDV-2, Border disease virus 
BDV, classical swine fever virus CSFV. Giraffe pestivirus is 
uncertainly considered as 5th specie. Its prevalence is high in 
cattle as compared to other species. The virus is sensitive to 
chloroform ether and trypsin depending on the stage of 
gestation and strain, virus induces acute transient infection 
(TI) or persistent infection (PI). Cytopathogenic virus involves 
in outbreaks of mucosal disease while non-cytopathogenic 
virus leads to persistent infection (Ahmad et al. 2012). BVDV 
produces mainly GIT, reproduction and respiratory system 

related problems (Mishra et al. 2011). It is one of the most 
important virus distributed over worldwide (Gunn et al. 
2005). Besides cattle other species i.e sheep, goat and camels 
are also infected. 
Usually, infection is subclinical in cattle depending upon the 
strain involvement, on close examination generally mild fever 
and leukopenia is seen. Neutralizing antibodies are generated 
after 2 to 3 week onset of infection (Howard 1990). While 
infection in pregnant cow may lead to delivery of infected calf, 
abortion, stillbirth, congenital problems, birth of calf with 
persistent infection. 
 
History and Epidemiology 
 
This disease was first described in 1946 with isolation of the 
BVDV. Initially it was observed in Ithaca New York 
considered as winter dysentery. Morbidity ranges 33-88% and 
mortality 4-8%. Since then extensive studies have been 
conducted to understand this disease including its biotype and 
genotype identification, monoclonal antibodies (Mabs), 
immune tolerance and determining the pathogenesis of this 
disease. In 1957, in vitro experiments revealed that virus from 
acute BVD did not cause cytopathology. A cytopathic virus is 
also isolated from mucosal disease in the same year (Goyal 
and Ridpath 2008). Huge economic losses are reported in 
dairy sector in terms of reduced milk yield, retarded growth, 
reproduction losses, high mortality in young stock and culling 
(Houe 1999). 
Antibodies were detected by the serological diagnostic 
procedure in which it came to know that BVDV is regularly 
found all around the world in approximately all countries 
having livestock. Certain countries have only BVDV as a 
principle viral infection. Housing, stocking density, vaccination 
program and control measures of various countries and 
geographical zones differ from each other, as a consequence, 
the prevalence of disease is vastly different in all such regions. 
Onset of PI is widely different in various part of world. The 
expected average prevalence for the PI with BVD is about 1-
2%, however it may turn to 4% in endemic state. Generally, 
BVD spotted in same age group of the herd. In Europe its 
prevalence is 0.75-1.4% (O'Neill et al. 2009). 
In Pakistan, a research study was conducted on its detection, 
184 samples were collected from different farms of Punjab, 
and results showed that 21 samples were seropositive 
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(11.4%) for BVDV. This prevalence was quite higher than 

European countries as they adopted better management, 

regularly vaccine protocol and culling of PI animals. If we do 

comparison of farms, we get to know that more positive 

cases reported in Public sectoral farm rather than private 

farms. Possible reason behind this scenario is poor screening 

test, failed vaccination and inadequate budget to diagnose 

BVDV at herd level. In addition to these, comparison between 

buffalo and cattle is also made that reveals that disease is 

endemic in cattle i.e. 16.85%. This is equivalent to prevalence 

reported in Greek herd i.e. 14% (Billinis et al. 2005). Research 

reports revealed that incidence of BVDV is more in our 

native breed Sahiwal as compared to cross bred. The 

philosophy behind the high positivity in Sahiwal is the lack of 

BVDV vaccine in Sahiwal. The investigation depicts that there 

is no even single positive case of pure breed of 

Holistein/Fresian. Hence, we may conclude that BVDV is 

present in the dairy herds of Pakistan and it should be 

eradicated to prevent its spread to susceptible animals 

(Gohar et al. 2013). 

 

Symptoms & Clinical signs  

 

Usually, the disease affects cattle between 6-24 month of age. 

Cattle infected from non-cytopathic strains of the virus will 

exhibit mild clinical signs if any. This form of infection has 

good tendency to produce PI calves if infection occur in 

pregnant cows. On the other hand, transient infection is 

more likely to occur if contracted in older animals. This form 

of the virus is relatively milder, enabling the animal to elicit an 

effective immune response capable of neutralizing the virus to 

considerable extent. Though up to 50% of these animals will 

appear normal (Larson et al. 2004), to know the source of 

transmission, it is very essential to determine the presence or 

absence of the PI animals in the herd. These PI animals shed 

virus throughout their lifetime, play an essential role in BVD 

pathogenesis and represents one of the main sources of viral 

infection (Goyal and Ridpath 2008). 

In certain cases of BVD, the animal might be having a rough 

hair coat, unthrifty, mild respiratory disease, At close physical 

examination, erosion may be seen on oral cavity, tongue, 

nasal and buccal cavity. Up to 75% cases have these lesions. In 

few cases, there may be a peeling off muzzle with severe 

crusting and purulent discharge (Brownlie 1985). High rise of 

temperature, depression, hyper salivation, discharge from 

nose, hemorrhage, ulcer, erosion in GIT and intense bloody 

diarrhea are observed. In addition, other signs are included 

such as decreased milk production and fetal death within 10 

days to 3 months after entry of pathogen (Goyal and Ridpath 

2008), while progressive emaciation, chronic bloat, anorexia, 

and intermittent diarrhea have also been reported. Lesions on 

skin are unable to heal which are important finding and these 

lesions lead to hoof deformities and lameness (Jubb 1985). 

Both of the genotypes produce persistent as well as acute 

infections, however type 2 leads to more severe acute signs 

as compared to type 1 (Pellerin et al. 1994). 

 

Sources and Transmission of Infection  

 

PI cattle are observed as a principal source of infection for 

BVDV. They have an excessive amount of this virus. An ample 

amount of virus is seen even after diluting the serum sample 

up to 106 by using virus isolation technique (Brock et al. 

1991). Carrier animals (PI) take off large amount of virus in 

their natural secretions and excretions such as discharge from 

nose, semen, saliva, feces, urine, milk and tear (Coria 1978; 

Straver et al. 1983; Brock et al. 1991). 

Cattle with acute infection may also become a source of 

infection. Usually virus is excreted from day 4 to day 10, but 

may be excreted from acute infected cattle for longer periods 

of time (Brownlie 1987). Virus may be isolated from blood of 

other animals (other than cattle), for example, sheep and goat 

are also the promising source of infection. Thus, virus 

transmission between cattle and sheep is also described in 

publications (French et al. 1974; Gibbons et al. 1974; Carlsson 

1994). It can be categorized into two ways, horizontal and 

vertical transmission. In vertical transmission, the 

transmission of the disease occurs from dam to offspring 

while in horizontal transmission, the infection takes place 

between members of same specie due to direct contact, but 

there is no transmission via sexual contact involvement. 

Hence, it may be concluded that the PI animals are produced 

as a result of vertical transmission. In most of the cases, the 

horizontal transmission of the disease occurs at first in herds 

of dairy animals and then the vertical transmission occurs 

among these animals. Therefore, it is difficult to differentiate 

the outbreaks based on horizontal and vertical transmissions 

(Houe 1995).  

 

Vertical Transmission  
 

BVDV is excreted out from semen in TI and PI cases of 

BVDV. If healthy cattle is inseminated with a semen having 

BVDV, the chances for the production of a PI fetus are very 

minute. If the PI semen is introduced into 12 healthy cattle 

then all animals will be seroconverted within 14 days, but the 

calves from these cattle will be healthy except one of them 

will be the PI (Meyling and Jensen 1988). PI dams produce the 

PI-calves for the rest of dam-life, and these PI calves will 

remain infected for the next several generations (Radostits 

and Littlejohns 1988; Houe 1992). Infection may also be 

transferred to the next animal, if either donor or recipient is 

PI. By following the proper method of embryo washing, one 

may prevent from later infection (Wentink et al. 1991a; 

Ballasch 1993). 

Diagnostic tests were performed on semen of 1538 bulls in 

four different artificial insemination centers, and results 

manifest only 12 PI bulls (Howard et al. 1990). Hence, care 

should be taken before using bulls for semen collection. 

Although high mortality rate was reported in BVDV infected 

animals, but most of the bulls spent their adult life to 

propagate the breeding practices through artificial 

insemination (Houe 1993). 

 

Horizontal Transmission  

 

Two ways are important in this regard, one is direct and 

another is indirect. In case of the direct contact, effective way 

of BVDV transmission is through nose-to-nose contact 

(Tråvén et al. 1991). Aerosol transmission is yet not studied 

properly and even not proved by experiment. It is noted that 

if the infected animals are kept closely with negative animals, 

disease spreads rapidly (Houe et al. 1993). If the distance 

between PI animals and healthy animals is large then chances 

of the spread of infection is negligible (Wentink et al. 1991b; 

Ballasch 1993). Transmission of infection from animals having 
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acute infections is slow as compared to PI infected animals. 

Some studies reveal that there is no transmission of infection 

from acute infected animal to vulnerable specie even after 

kept in close environment (Meyling and Jensen 1988). Semen 

could be good source of horizontal transmission. In contrast 

to direct transmission, horizontal transmission needs a 

medium to transfer the pathogen from PI animals to 

susceptible host animals. This method of transmission relies 

on the integrity of pathogen outside the body of animal.  

Thermo stability of BVDV is below 10°C in the lab, pH ranges 

between 3-9 (Duffell and Harkness 1985). In slurry, BVDV 

becomes inactivate within 3 hours at 35°C , 3 days for 20°C , 

3 weeks at 5°C (Bendixen 1993). If pregnant cattle is 

vaccinated with live BVDV vaccine, it leads to fetal infection 

by crossing placental barrier. The outcomes of this infection is 

just like the natural infection as observed in PI dam (Liess et 

al. 1984). Some live vaccines consist of CP BVDV (Peter et al. 

1967; Donis 1993). It is reported that BVDV spreads via 

contaminated vaccines as well (Lohr et al. 1983;Løken et al. 

1991). Transmission may take place during embryo transfer 

technique because of contaminated wash fluid by BVDV. 

Commercial available serum for calf may be the source of 

BVDV (Rossi et al. 1980). 

BVDV could be separated from the blood sucking flies within 

96 hours after they had fed on PI animals. Moreover, it was 

revealed that infection may spread after foraging of 50 flies on 

PI animals for 5 minutes and biting of these flies to susceptible 

animals (Tarry et al. 1991). It is experimentally proved that 

use of equipment and appliance by human leads to indirect 

transmission of BVDV. Nose tong may be the source of 

transmission after using it on PI animals (Gunn 1993). Cloths 

are regarded as the origin for transmission of BVDV. 

 

Economic Importance 
 

BVDV has the treacherous nature, that’s why, it leads to the 

considerable losses in dairy and beef sectors (Duffell et al. 

1986; Houe et al. 1993). BVDV causes direct losses in the 

form of decreased reproductive performance and indirect 

losses i.e. high efforts regarding control of disease (Otte and 

Chilonda 2000). Harmful effects of the BVD disease involve 

decreased reproductive capacity, milk production, growth 

rate, respiratory problems, increased disease incidence, 

unthrifty, higher culling rate, high mortality in young animals. 

The expected losses in individual herd ranges from few 

thousands to $100000. Estimated loss at national level lies 

between 10 to 40 million $ per million calving (Houe 1999). 

BVDV infection has a significant economic impact. High 

morbidity and high mortality is just because of suppressed 

immune system and other losses include decreased 1st service 

conception, prolonged calving interval and early embryonic 

death (McGowan et al. 1993a; McGowan et al. 1993b; Baker 

1995; Houe 1999; Kozasa et al. 2005). BVD occurs in 

majority of the countries which are producing cattle breeds 

(Truyers et al. 2010) and are also enlisted by the world health 

organization (Richter et al. 2017). 

Animal health economics is comparatively new discipline for 

research field that makes architecture, procedures and tools 

to support the decision making just to design disease control 

and prevention tools. There are also other thoughts including 

ethics and politics which are necessary for decision making 

for the control strategies. Research related to health 

economics comprises three segments. 

1. Quantitative analysis of disease economics 

2. Development of techniques to make the optimal decisions  

3. Defining the profit (James 2000) 

A number of standards are required for assessing the 

economic effect of BVDV in a herd. The presence of both 

persistently infected and acutely infected cases are good signs 

for the determination of infection in the populations. During 

evaluation of the BVDV economic impact, clinical signs should 

be kept in mind. In acute cases reproductive problems include 

abortion, repeat breeding, mortality in newborn and non-

flourishing young ones (Baker 1995). Thus, the virulency of 

disease for two different population and different strain will 

be dissimilar that will ultimately affect economic loss 

depending upon these factors. Significance of a disease 

depends upon the economic impact. 

 

Reproductive Losses 

 

Reproductive losses are the most imperative economic 

consequences associated with BVDV infection and the 

evidences are suggesting the occurrence of BVDV related 

reproductive losses are increasing in the dairy industry day by 

day (Goyal and Ridpath 2008). When estimating losses of milk 

production, most data use milk production parameters which 

also consider fat and protein composition in the total volume 

of milk. This model is quite identical to the fat corrected milk 

(FCM) model often used to calculate overall production along 

milk components. The equation used in a study performed by 

Heuer et al. (2007) is given below: 

 

FPCM (kg/d) = expintercept + b X lnDIM + c X DIM + d X age 

 

Where FPCM denotes volume of milk X fat (%age)/ 4.5 X 

protein (%age)/3.2, the variables a, b, c, and d were regression 

coefficients estimated for each of the herd, and ln is the 

natural logarithm of days in milk (DIM). 

 

Pathogenesis 
 

The BVD infection has many clinical manifestations, and in 

order to select an optimal diagnostic technique understanding 

the pathogenesis is very important. On the basis of 

cytopathogenicity in cultured cells, BVDV is characterized 

further into two biotypes, cytopathogenic and non-

cytopathogenic. The cytopathogenic subtype causes apoptosis 

in cultured cells while non-cytopathogenic subtype does not 

lead such type of lesions (Gamlen et al. 2010). Studies suggest 

that the main source of persistent infection is the non-

cytopathogenic subtype, however it causes acute infection and 

modes of transmission are majorly the body fluids like semen, 

nasal discharge, urine, saliva, fetal fluids (Meyling et al. 1990). 

Virus blocks the neural impulses of intestine leading to 

diarrheal profiles in infected animals. 

 

Acute Infection 

 

As mentioned above, the acute infection is mainly due to non-

cytopathogenic subtype of BVDV that causes transient viremia 

in non-pregnant and non-vaccinated cattle herd (Howard 

1990), transient viremia exists usually 3 day post infection till 

2 weeks until the immunity develops in cattle (Meyling et al. 

1990). Virus transmission occurs mostly through muzzle-to-

muzzle contact of infected dam and calf, sexual contact with 
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the persistent infected cattle. Few studies suggest that virus 

spreads through flies, acutely infected animals, aerosolized 

virus and through the fomites. Workers that are in contact 

with the infected animals are also responsible for the spread 

of BVDV (Gunn 1993). 
The pathway of entry of virus is through the CD46 receptor 
on cell membrane of macrophages and lymphocytes of host, it 
is reported that virus has E1 and E2 protein that are 
responsible for the attachment on CD46 receptor (Maurer et 
al. 2004). Some researchers found that endocytosis occurs 
through clathrin, lysosome associated membrane protein-2, 
and mannose receptors, through this BVDV is entered in the 
cells and start its replication, and further progression to cell 
lysis causes viremia. This leads to temporary leukopenia and 
thrombocytopenia which leads to immunosuppression in 10-
14 days (Howard 1990). BVDV also causes apoptosis in 
thymus, pyrexia and ultimately ulcerative lesions in the 
intestine and apoptosis of lymphocytes in the GALT (Gut 
associated lymphoid tissue) caused diarrhea (Pedrera et al. 
2012), it is observed that the infection of mesenteric and 
submucosal ganglia, blockage of normal neural function of 
intestine lead to diarrhea (Wilhelmsen et al. 1990) and this 
immunosuppression precipitates other concurrent infections 
like respiratory diseases and Neospora caninum infection and 
abortions (Björkman et al. 2000). 
 

Persistent Infection 
 
The birth of persistently infected calf varies from calf to calf, it 
is suggested that if the dam gets infected as early as 25 days 
to 98 days up to 128 days that is 1st trimester of gestation, 
this results in birth of persistently infected calf as the virus 
can cross transplacental barrier. Some studies also gave 
information that Persistently infected calf born along a 
seropositive twin (Möstl et al. 2004). 
The ability of non-cytopathogenic subtype of BVDV is to stop 
the production of Interferon type 1, that helps the virus to 
replicate easily (Charleston et al. 2001; Chase 2013) and 
hence the virus survives inside the host and produces 
persistent infection, animal sheds large loads of virus as 
blocking the interferon type 1 stops immune response and 
virus is not cleared from the host body. Shedding of virus is 
done mostly through body fluids and secretions; milk, semen, 
saliva, urine, blood, nasal secretions, aerosols (Brownlie et al. 
1998). Virus inside the persistently infected animals is mainly 
present in the brain, skin , lymphoid organs like GALT, lymph 
nodes, mucosal layer of GIT (Gastrointestinal tract) and lungs 
(Liebler-Tenorio et al. 2004). Further research suggests that 
virus is distributed in neurons, oligodendroglia, blood vessel 
associated cells other than endothelium and astrocytes in the 
CNS of infected animals (Montgomery 2007).  
Screening of the persistent infected cattle herds gives us 
information that some PI animals appear clinically healthy, but 
some might seem feeble and thrifty, low weight gain, chronic 
illness due to immunosuppression and stunned growth (Voges 
et al. 2006). Researchers found that immunosuppressed 
animals are frequently possessed with secondary infections, 
and combination with the mucosal disease leads to a reduced 
chance of survival of most PI animals (Voges et al. 2006). 
 

Effects of BVDV on Fertility of Cattle 
 

Acute infection of BVD also causes deleterious effects on 

reproductive performance of animals by reducing conception 

rates, causing abortions, inborn defects, and early embryonic 

death (EED) (McGowan et al. 1993). Studies also confirmed 

that sexually active bulls that have acute infection of BVDV 

have lower sperm motility, less sperm density and 
abnormalities in sperm (Paton et al. 1989). 

In vitro studies found that the animals infected by non-

cytopathogenic subtype of virus incubated with sperm and 

oocyte expressively declined the chances of fertilization 

(Garoussi and Mehrzad 2011), the persistently infected bulls 

had testicular hypoplasia and decreased sperm counts (Borel 

et al. 2007). Experimental BVDV infection was carried out on 

heifers by Intra muscular inoculation and found that 

lymphoplasmacytic oophoritis that persisted 61 days after 

inoculation and further studies shown that the surge of pre-

ovulatory LSH was absent in experimental animals and super 

ovulated cattle (Ssentongo et al. 1980, McGowan et al. 2003). 

Researchers found that the virus is localized in the oocytes of 

persistently infected cows which is perhaps the main reason 

of persistently infected calves born to persistently infected 

cows (Meyling et al. 1990).  
 

Effects of Fetal Infection of BVDV 
 

Description of fetal infection of BVDV is intricated as the 

effects majorly depend on the age of fetus when it gets 

infection. Studies on this topic found that during 1st trimester 

(18days), the embryo is not attached, and infection does not 

arise because BVDV cannot breach the zona pellucida of 

embryo (Montgomery et al. 2008). Between 29-41 days, the 

cotyledons develop, and embryo is placed in placenta, if 

viremia of dam occurs the embryo gets infection and leads to 

death and decreased fertilization rates, the other outcome of 

embryo infection is the birth of persistently infected calves 

(Brownlie et al. 1998). Theriogenology departments of 

different countries studied the effects of BVDV and found that 

infection of BVDV in 80 to 150 days of gestation leads to 

teratogenic defects in fetus, cerebral atrophy, white matter 

edema, swelling, necrosis of outer germinal layer, and 

cerebral hypoplasia leads to ataxic calves (Rinaldo et al. 1976). 

Additionally, degeneration of eyes, colloquially parrot mouth, 

pseudocyst in brain and thymus (Montgomery et al. 2008), 

and growth retardation mainly of lungs and bones are also 

included. It is also reported that BVDV may also lead to fetal 

death and abortions without showing any apparent clinical 

signs. Other consequences reported are hydrocephaly and 

decrease in myelin sheath (Otter et al. 2009). 

Endemically infected herd lacking BVDV vaccination 

concluded that 7% of the death of the fetus is attributed to 

BVDV (Rüfenacht et al. 2001). Death of the fetus may occur 

at any time during gestation, post infection to BVDV, 

however, death is seen more frequently in 1st trimester ( 

Kahrs 1968; Casaro et al. 1971; Kendrick 1971; Done et al. 

1980; Duffell and Harkness 1985;  Roeder et al. 1986). 

Generally, death of fetus occurs within the 10-27 days post 

infection to BVDV and fetus expels out 50 days later to death. 
 

Immunotolerance 
 

If the fetus survives from infection during 1st trimester then it 

develops the immunotolerance later and becomes persistently 

infected with bovine viral diarrhea virus (Coria 1978). It is 

stated that mechanism of development of immunotolerance is 

not clear as much. 
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Congenital Defects  

 
Infection at the gestation length of 100-150 days is stated as a 

congenital infection and leads toward the several defects. At 

this stage, synthesis of organs and complete development of 

CNS take place. Direct cellular damage and inflammatory 

reaction collectively contribute in developing the mechanism 

of congenital infection and related biological defects in animal 

body (Castrucci et al. 1994).  

Some of the congenital defects seen may be cerebellar 

hypoplasia and underdeveloped anatomy of organs and 

musculo-skeletal system, all of which are devastating to the 

calf. On the other hand, approximately 1 to 2 percent of 

calves infected during this time may become tolerant to the 

infection and become the classically described PI calves that 

will shed the disease throughout their life (Goyal and Ridpath 

2008). 

Major defects in ocular system comprises of following 

(Grooms 2004): 

 Cerebellar hypoplasia 

 Microencephalopathy 

 Hydrocephalus 

 Hydroanencephaly 

 Porencephaly 

 Hypomyelination 

 Cataracts 

 Microphthalmia 

 Retinal degeneration 

 Optic neuritis 

 Thymic hypoplasia 

 Hypotrichosis/alopecia 

 Deranged osteogenesis 

 Mandibular brachygnathism 

 Growth retardation 

 

 
 

Disease mechanism of BVD. Source: http://www.bvdzero.us/infograph/infograph1.html 
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Control Measures 

 
When former policies regarding BVDV control were studied, 

it came to know that at that time there were two main 

strategies to control BVD i.e., vaccination vs. non vaccination 

approach. On the other hand, late policy involves the use of 

systemic vs. non systemic approaches. Non systemic 

methodology encompasses usage of vaccine to augment the 

immune status along with slaughter and diagnostic test of PI 

cattle without any systemic go through, while in systemic 

mechanism dynamic decrease in the incidence and prevalence 

of disease at national regional and sectoral level should be 

carried out by observing herd status to evaluate the timely 

progress (Moennig et al. 2005). 

There are two major principles to control the infectious 

disease  

1. Removal of the reservoir 

2. Restricting transmission from clinical hosts  

Persistent infected individuals are the main reservoir for 

BVDV and temporary affected animals are also act as a 

reservoir to minor level. Consequently, eradication of the PI 

animals is a vital task. Therefore, for this purpose, a program 

should be devised that should work effectively for the 

maintenance of herd health i.e. minimize the exposure of 

pregnant cattle to BVDV. 

BVDV control strategy contains following three facets: 

1. Recognition and removal of persistent infected animal 

2. Routine vaccination to boost up the immunity 

3. Strictly follow biosecurity plan 

Above three points are noteworthy because by following 

these points instantaneously, better result can be expected in 

the control program of BVDV. Healthy outcomes can be 

obtained only after implementation on all aspects as discussed 

above. 

 

Biosecurity 

 

It is the set of methods designed to halt the spread of 

infectious disease from one individual to other. The prime 

objective of the biosecurity is significantly decreasing the 

threat of pathogens being familiarized into herd. Recognition 

of these threats in timely manner is the backbone feature of 

the biosecurity at farm level. However, if there is breach in 

the early detection of the BVDV then control and prevention 

skill-sets have to manage the further spread of BVDV to 

other animal populations across the farms. In biosecurity, it is 

not mandatory to eliminate the pathogen but just to reduce 

the risk of infections.  

 The important and common source of BVDV entry into a 

herd is the addition of new cattle into a flock. The addition of 

these cattle may have an acute or PI of BVDV. So these newly 

introduced animals should be recommended for screening of 

this pathogen. It is ideal to keep them in isolation until the 

availability of the screening test report. It is mainly 

emphasized when you are buying the new young stock in the 

market, because the young stock at the age of 6-24 month is 

commonly affected.  

 Even if the pregnant cow is negative for BVDV then there 

may be chances of positive newborn calf. Hence the screening 

test for newborn calf should also be performed.  

 Mating from the bulls of another herd and suspected 

animals contact with farm fence are included in risk 

factors. Screening of artificially inseminated bulls is also 

necessary.  

 Ruminants other than the cattle (white tail deer and 

sheep) are also involved in disease transmission so 

prevention from their mixing with the herd is also 

required (Passler et al. 2009). 

 BVDV is vulnerable to heat and commonly used 

disinfectant. Prevent the entry of gumboots, automobile 

and utensils into a farm because these items also have 

great role in BVDV transmission (Grooms et al. 2009).  

 

Vaccination  

 

BVD is a well-known and essential disease of cattle that will 

impact badly on reproduction of cattle and health of calf. BVD 

vaccine prevents from infection after exposure with BVDV 

and also prevent from viremic phase which is prerequisite for 

the crossing of placenta. It means vaccine prevents the spread 

of infections among dairy herds of buffaloes and cattle in 

various dairy farming systems (Newcomer et al. 2017). 

 

Vaccine Types 

 

Several vaccines are available for BVD in a combined form i.e. 

containing the other bacterial and viral agent. There are two 

main types of vaccine named as killed vaccine and modified 

live vaccine. Meanwhile BVDV has 2 biotypes and several 

genotypes, so manufacturer has to formulate the vaccine in 

monovalent and multivalent form. However, occurrence of 

non-cytopathic biotype is more as compared to cytopathic 

biotype. Cytopathic biotype has not as much role in 

persistent infection. Thus NCP biotype is integral part of 

vaccine while cytopathic biotype is also included in the 

vaccine just for wide-ranging safety (Newcomer et al. 2017). 

 

Killed Vaccine 

 

It is also known as inactivated vaccine. As its name indicates, 

antigen is present in dead form. Antigen death is result of 

chemical or heat treatment. Prime motive behind this type of 

vaccine is to enhance the protection in contrast to Modified 

live attenuated vaccine. Moreover it doesn’t suppress the 

immune system of the vaccinated individual as well as no 

pathological effects on fetal health (Kelling 2004). The main 

disadvantage of killed vaccine is that its dose has to be 

repeated to achieve the protective titer and immune 

response is late. Moreover 4 to 6 weeks are required for the 

activation of immune system of the vaccinated individual from 

the time of vaccination. 
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