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ABSTRACT

In the beginning of 2011 numerous Foot-and-mouth disease outbreaks were laboratory
confirmed in Bulgaria. Measures on a large scale were taken in order to contain and eradicate
them. The biosecurity and biosafety actions were carried out in specific conditions such as low
temperature of environment and absence of vaccination and. Furthermore, most of the
susceptible animals were free-range and in possible contact with wild animals. Disinfection of
premises and adjacent areas was done. The anti-epizootic measures during depopulation and
burial of infected and susceptible animals were carried out by means of treatment with
disinfectants.
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INTRODUCTION
The Foot-and-mouth disease (FMD) is assumed to be the most contagious mammals’ disease
(OIE, 2012). It is strongly contagious viral disease and is affecting cloven-hoofed animals
(Bachrach, 1968; Thomson and Bastos, 1994; Davis, 2002). When left uncontrolled, the infection is
spreads extremely rapidly, and could cross a continent within a week. Transmission mechanisms
and patterns of spread are multiple (direct contact with infected animal, inhalation of contaminated
aerosols, intake of infected food, water, milk, body fluids, excreta, tissues etc. (Ferguson et al,
2001; Karadzhov, 2007). A specific feature of the disease is the rapid well pronounced viraemic
phase (Alexandersen et al., 2003; Zarkov, 2003). The short incubation period (1 – 6 days in sheep, 2
– 7 days in cattle, 2 – 12 days in pigs etc.) and virus shedding (mainly through the saliva) in the
very beginning of the infection are among the main causes necessitating immediate reaction from
the veterinary authorities. The quick and uncontainable spread (especially when free-range and wild
animals are affected) is a huge risk for the development of uncontrollable epizootics with
unpredictable economic losses (Yang et al., 1998; Thompson et al., 2002; Grubman and Baxt,
2004). For instance in 2001, during the FMD epizootic in the UK, more than 6.5 million of animals
were killed, and the losses went over 12 billion USD (Thompson et al., 2002; Anonymous, 2012).
The morbidity rate attained 100%, and the lethality – 2–5%. Cases with malignant course in young
animals, with up to 80% death rates are reported (Thomson and Bastos, 1994; Karadzhov, 2007).
The Foot-and-mouth disease virus (FMDV) is not dangerous for humans. In the worst case
scenario, it could provoke a gastrointestinal disorder. From the point of view of FMD epizootology,
humans are important only as a possible disease vector (Zarkov, 2003; Karadzhov, 2007).
The primary measure for control and eradication of Foot-and-mouth disease, is the highquality disinfection (Steiger, 1986; Karadzhov et al., 2004; Karadzhov, 2006), especially when a
non-vaccination policy is accepted. Taking into consideration all features of the modern world, it
could be stated that the eradication of a FMD outbreak represents a large-scale chain of disinfection
activities. It is important to note that due to lack of envelope (Grubman and Baxt, 2004), the FMDV
is substantially resistant both to disinfectants and adverse environmental conditions. Under normal
ambient conditions, it preserves its virulence for up to 20 days, in non-cleaned and non-disinfected
barns – up to 14 days, in liquid manure – up to 40 days in the summer and 6 months in the winter,
in dry faeces – up to 14 days, in the soil – up to 3 days (in the summer) etc. In acid (рН<6) and
alkaline (рН>9) environments, the FMDV is rapidly inactivated.
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The main option for destroying the virus in the environment is the application of disinfectants.
Among them, alkalies (sodium hydroxide, hydrated lime and others) and formaldehyde-containing
preparations are distinguished with their high efficacy (Barteling and Woortmeijer, 1984;
McDonnell and Russell, 1999; Karadzhov, 2007). In conditions of FMD epizootic, Virkon® S
turned out to be an efficient means too (Karadzhov, 2007).
MATERIALS AND METHODS
In January 2011, tests of samples from a wild boar cut in a hunting lodge near the Balgari
village, Burgas district, revealed Foot-and-mouth disease, after a disease-free period of more than
14 years in Bulgaria. During the next few months, disease outbreaks occurred in more than 10
settlements in the same district (Fig. 1).
Figure 1. Map of the FMD outbreaks in Bulgaria in 2011.

Disinfection of animal premises and adjacent areas.
Depopulated premises, the adjacent areas and alleys were immediately disinfected with 1.5%
Virkon® S, with consumption of the solution from 1 to 2 l/m2 for the different surfaces (asphalt,
concrete, bricks, soil etc.). On the next day, the disinfection treatment was treated by sprinkling of
surfaces with hydrated lime, at consumption rate of 150 g/m2 and spraying with 2% sodium
hydroxide at consumption rate of 1 l/m2 (Fig. 2, 3, 4).
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Figure 2. A barn treated with hydrated lime
and 2% NaOH.

Figure 3. Treating a farm yard with hydrated lime.

Figure 4. Treating a farm yard with hydrated lime.

For a total volume disinfection, all previously inhabited by animals premises and adjacent
areas were fumigated with formaldehyde released from burning Formaster paraformaldehyde
tablets. During the procedure, recommendations of the manufacturer were strictly applied
(Anonymous, 2014) (Fig. 5).
Figure 5. Burning Formaster tablet.
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Due to the real risk from spreading the infection via the remaining animal feeds (hay, straw,
compound feeds etc.) they were burned (Fig. 6).
Figure 6. Burning of animal feed.

Disinfection of areas for killing free-range animals.
Due to the free-range rearing of animals, some of them were shot. Frequently, the killed
animal was in a heavily wooded site, so unconventional methods for disposal were necessary. For
this purpose, a heavy digger was directed to the nearest possible place. Then, a solid rope was
descended to the body to pull and load it (Fig. 7).
Figure 7. Pulling an animal body from a spruit.

Due to advanced time and poor visibility, the disposal of some of shot animals was postponed
for the next day. To limit the spread of infection, the carcasses were sprinkled with Virkon® S (Fig.
8). This treatment turned out to be effective, as none of carcasses was torn by wild animals during
the night. It should be mentioned that carcasses treated with Virkon® S were not swollen unlike
untreated bodies. After disposal of carcasses, the place they were lying on was also disinfected.
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Where the mechanized treatment was impossible (inaccessible places), the disinfection was
performed manually (Fig. 9).
Figure 8. Treating the carcasses with Virkon® S.

Figure 9. Treating the areas where animals were shot.

Disinfection of carcass pits before and after burying animals.
Euthanasia was also performed in strict compliance with biosafety and biosecurity norms. The
animals were gathered from private yards and transported to adjacent carcass pits. A pit, whose size
was determined by the number of bodies intended for burial was dug at a place specified by the
environment protection authorities observing antiepidemic measures (Fig. 10).
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Figure 10. Carcass pit before treating.

The bottom of the pit was covered with a straw bedding (Fig. 11), sparkled with hydrated lime
and sodium hydroxide flakes (Fig. 12).
Figure 11. Covering the bottom of the pit with
straw.

Figure 12. Treating the pit with hydrated lime
and dry NaOH.

The walls and bottom of thus disinfected pit were lined with polyethylene folio (Fig. 13). The
euthanized animals were arranged in the pit, covered with the ends of the polyethylene folio, thus
forming a tight envelope around infected animals. The pit was backfilled with soil, and the surface
was disinfected with hydrated lime and 2% sodium hydroxide (Fig. 14). The disinfected surface was
once again covered with polyethylene folio whose ends were stacked with soil (Fig. 15). In the final
stage, the pit was fenced and warning labels were placed. Finally, its surface and the adjacent area
were disinfected with 2% sodium hydroxide (Fig. 16).
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Figure 13. Covering the bottom of the pit with
polyethylene folio.

Figure 14. Treating the surface of a backfilled pit.

Figure 15. Covering the backfilled pit with polyethylene folio.

Figure 16. Securing the area of a carcass pit.
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Figure 17. Winter conditions during the outbreaks.

RESULTS AND DISCUSSION
The large-scale activities for ensuring the biosafety and biosecurity of the FMD outbreaks
were considered as successful despite the encountered problems. No further spread out of any of the
outbreak zones was registered and this is the most reliable evaluation of the effect from disinfection
treatments. Taking into consideration that the workers which took part in aforementioned activities
came from regions with developed livestock husbandry and the numerous wide span vehicles,
current disinfections helped to overcome a huge risk. The test colonization of outbreak zones with
sentinel animals was done after 6 months. The lack of a single animal with positive reaction for
FMD virus is an important parameter of successful control of the disease (unpublished data). It is
not surprising that countries with extensive livestock husbandry, plan the application of a broad
spectrum of disinfection activities in their strategies for control of future Foot-and-mouth disease
outbreaks (Bates et al., 2003; Kitching, 2005). Therefore, we agree completely with many authors
attributing a primary importance to disinfection activities for control and eradication of the disease
(Leforban, 1999; Tomassen et al., 2002)
The main features that significantly effect the control of the FMD outbreaks and disinfection
activities were: bad weather (low air temperatures and snow cover) (Fig. 17), principally free-range
rearing technology in affected regions, the fact that the disease was established in wild boars and
the lack of time and enough trained personnel due to the almost simultaneous occurrences of several
outbreaks.
Overcoming these challenges was achieved through great dedication, which turned into the
exceptional capability of the specialists, who performed the established tasks examplary, and the
good organization throughout the conducting of the entire anti-epizootic process. This fact was
highly appreciated through the granting of state honors by the mayors of the municipalities of
Tsarevo and Sredets.
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