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ABSTRACT

Botulism intoxication in bovine caused by exposure to botulinum neurotoxins (BoNTs), one of the most potent toxins known,
produced by the bacteria Clostridium botulinum. It can affect all mammals. Recent years, an increased frequency of new form of
bovine botulism has been observed. A total of 121 Cattles and 10 sheep and goats irrespective of breed, age and sex included in
this study. Cultural examination of rumen fluid, dung samples and poultry manure samples, only three cases showed photolytic
changes in cooked meat medium and lecithenase activity in Clostridium botulinum isolation agar. The positive bacterial culture
showed sub terminal spore in gram staining, acid- gas production in carbohydrate fermentation in lactose and sucrose medium,
liquefaction of gelatin and stormy clot fermentation in milk. In case PCR reaction, two samples showed 800bp product size in 2%
agarose gel.
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INTRODUCTION

Botulism is a rapid onset, usually fatal disease caused by the
botulinum toxin produced by the bacterium Clostridium
botulinum. This spore-forming anaerobic organism proliferates
in decomposing animal tissue and sometimes in plant material.
Botulism is in most cases an intoxication, not an infection, and
results from ingestion of toxin in food (Martin2003). There are
seven types of Clostridium botulinum, differentiated on the
antigenic specificity of the toxins: A, B, C;, D, E, F, and G.
Types A, B, and E are most important in people. C in most
animal species, notably wild ducks, pheasants, chickens, mink,
cattle and horses; and D in cattle. Botulism is the cause of
acute recumbency in 50.68 per cent of cattle. About 94.59 per
cent of the incidences were directly associated with poultry
layer farms (Otter et al., 2006) The significant clinical findings
of botulism in cattle were acute recumbency, abdominal
breathing, tripping gait, restlessness, scanty - unformed dung,
elevation of tail, rumen atony and flaccid paralysis progressing
to lateral recumbency and death (Pandian et al, 2015)
Common sources of toxin include animal carcasses, rotting
organic material and poorly prepared silage.
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Treatment is rarely attempted but vaccines are available in
foreign countries for disease prevention in cattle. A recent
study states that fatal botulism in cattle could be managed if
treated at the early stage. The researchers of this study
themselves accepts that even though modified therapy is
successful in treating the affected animals but it cannot be
claimed superior to antitoxin administration.

MATERIALS AND METHODS

A total of 121 Cattles and 10 sheep and goats irrespective of
breed, age and sex brought to the Teaching Veterinary Clinical
Complex, Namakkalor telephonically reported to the same
with the history and clinical signs of acute recumbency,
respiratory distress and anorexia will be included for the study
in and around Namakkal District of Tamil Nadu, India,
included for this study. The selected cases were evaluated as
per standard procedure. History of using poultry slurry and
farmyard manure will be collected from the animal owners. In
field visits, details of the grazing area management, fodder and
water samples will be collected. Rumen liquor, dung, serum
and soil samples will be collected from ailing animals. Rumen

liquor, dung, serum and soil samples collected from the farm
premises were subjected to bacteriological anaerobic culture in



1795

International Journal of Current Research in Life Sciences, Vol. 07, No. 04, pp. 1794-1796, April, 2018

Robertson cooked meat medium and thioglycolate broth after
treating with equal volume of absolute ethanol for one hour.
After an incubation of 96 hours at 37 ° C, broth cultures will be
inoculated on Clostridium botulinum selective agar. The
selective agar will be incubated for six to eight days under
anaerobic gas pack system at 37 ° C. The colony morphology
was studied and smear of the colony will be examined under
oil immersion objective (100X) after Gram’s staining was
performed as per method prescribed by Nakamura et. al.(2010)
The bacterial DNA will be extracted from culture by phenol
chloroform method. PCR was performed as per method of
Nakamura et al.(2010) for identification of Clostridium
botulinurn type D. This method consists of a first PCR
amplification with a degenerate primer pair encoding open
reading frame (forward primer 5’
TTGTGGATATTAGAAAGTTAGGAG-3": reverse primer 5°
TTTAACATAATTTATACTATTACTTATTAT -3°). PCR
amplification was carried out in the reaction mixture
containing 25-50ng of 4pl of template DNA and 10uM of each
of the two primers (0.5 ul), 2.5mM of polymerase and 10X
buffer (1ul). The PCR cycle condition includes initial
denaturation 95°C for 5 min, amplification at 95°C for 30 s,
53°C for 30s and 72°C for 1 min was performed for 30 cycles.
The extension reaction was further continued at 72°C for 10
min. The amplified PCR products were analyzed by 2%
agarose gel electrophoresis staining with ethidium bromide.

RESULTS AND DISCUSSION

Cultural examination of rumen fluid, dung samples and poultry
manure samples, only three cases showed photolytic changes
in cooked meat medium and lecithenase activity in Clostridium
botulinum isolation agar. The positive bacterial culture showed
sub terminal spore in gram staining, acid- gas production in
carbohydrate fermentation in lactose and sucrose medium,
liquefaction of gelatin and stormy clot fermentation in milk. In
case PCR reaction, two samples showed 800bp product size in
2% agarose gel. Bulk PCR was performed with positive
samples and purified with gel extraction kit (Qiagen) submitted
for eurofin sequence Bangalore India. BLAST analysis of
sequence showed that it matches with Clostridium botulinum
(99% query coverage and 78% sequence identity, Accession
no. CP009267) and also other Clostridium sps. Botulism is a
fatal neurological disease caused by ingestion of preformed
exotoxin produced by Clostridium botulinum. Domestic and
wild animals are susceptible to botulism.

The organisms grow well in the decaying carcasses of mice,
cat and birds and cause outbreak with high mortality (Smith
and Turner, 1989 and Smart et al. 1987) reported botulism in
cattle associated with poultry litter consisting of poultry
excreta, wood shavings and occasional broiler carcasses that
was spread onto the pastures which contaminated the big bale
silage being fed to the cattle. Gray (1982) reported an outbreak
of botulism in dairy cattle fed with high moisture whole corn,
alfalfa and rye haylage from pit silos. Ingestion of
contaminated dead carcass and bone predisposed the cattle for
botulism (Jones, 1996). Carrion-mediated botulism (Radostits
et al., 2009), outbreak of botulism due to ingestion of carcasses
/ broiler litter (Otter et al., 2006; Kennedy and Ball, 2011;
Payne et al., 2011; Kummel et al, 2012) or silage
contaminated with poultry litter including carcasses (Hogg et
al., 1990) could occur. Molecular detection of type C and type
D and their mosaic BONT genes were utilized by PCR
(Nakamura et al., 2010).

Figure 1.
L2 - 100 bp Ladder
L3 — Negative Control
L4- Qiagen kit purified 2.5 pl PCR product shows amplicons
size of 800 bp in 2% agarose gel.

L1L2L3

Figure 2.

L1 —200 bp ladder

L2 — Negative Control

L3- Unpurified 8 pl PCR product shows amplicons size of 800
bp in 2% agarose gel.

Non toxic component of genes in type C and type D strains
will be useful for epidemiological studies of botulism. Very
difficult to identify the bacterium correctly among many other
anaerobic bacteria on an agar medium in most of the infected
animals. However bovine botulism might be horizontally
transmitted from affected bovine dung samples. The
prevalence of non proteolytic strains in Swedish cattle showed
the possibility that the spore were confined to environment of
the bran increasing of recontamination (Dahlenborg
et.al,2003). Since Clostridium botulinum excreted in dung
even if cattle have been immunized by Toxoid, it is necessarily
to investigate the extent of contamination in pasture using a
rapid inspection system for the disease to prevent its spread
and several researcher developed an immunological detection
methods from dung and rumen liquor samples for the diagnosis
of type C and D botulism (Brook ez al., 2001).
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In this short preliminary study, bovine Clostridium botulinum
characterized by polymerase chain reaction but in depth
detailed further studies are need.

Acknowledgement

The authors are very much thankful to the Dean, Veterinary
College and Research Institute, Namakkal, India for providing
fund and necessary facilities to carry out the research.

REFERENCES

Brook, C.E., Clare, H.J., Graham, D.A. and Ball, H.J. 2011.
Diagnosis of botulism type C and D in monoclonal
antibody based sandwich ELISA, Vet. Rec., 168, 455.

Carl, J. M., Michael, C. G. and Eric, A. J. 2000. Purification of
Clostridium botulinum Type A Neurotoxin. From: Methods
in Molecular Biology, vol. 145: Bacterial Toxins: Methods
and Protocols Edited by: O. Holst © Humana Press Inc.,
Totowa, NJ. 27-39

Centers for Disease Control and Prevention: Botulism in the
United States, 1899 — 1996. 1998. In: Handbook for
Epidemiologists, Clinicians and Laboratory Workers,
Atlanta, GA. Centers for Disease Control and Prevention. p
43

Dahlenborg, M., Borch, E. and Radstrom, P.2003. Prevalence
of Clostridium botulinum type B,E and F in fecal samples
from Swedish cattle. /n. J. Food Microbiology., 82: 105-10.

Frank, G. and Helge, B. 1999. Production and purification of
Clostridium botulinum type C and D neurotoxin. FEMS
Immunol. Med. Microbiol., 24 :361-367

Gray, T.C. and Bulgin, M.S. 1982. Botulism in an Oregon
dairy cow herd. J. Am. Vet. Med. Assoc., 180:160—162.

Jones, T. 1996. Botulism. In Pract., 18: 312-313.

Kataria, A.K., Kataria,N.,Tanwar, R.K. and Gahlot, A.K.2009.
Field diagnosis of botulism in cattle. Indian Cow, 4: 53-55.

Kennedy, S and Ball, H. 2011. Botulism in cattle associated
with poultry litter. Vet. Rec., 168: 638 — 639.

Kummel, J., Krametter-Foescher, R., Six, G., Brunthaler, R.
Baumgartner, W. and Altenbrunner — Martinek, B. 2012.
Descriptive study of botulism in an Austrian dairy herd: a
case report. Veterinarni Medicina, 57: 143-149.

Luquez, C., Bianco,M.l.,de Jong, L.I.T., Sangua, M.D.,
Arenas, G.N., Ciccarelli, A.S. and Fernandez, R.A.2005.
Distribution of botulinum toxin — producing Clostridia in
soils of Argentina. Applied Environ. Microbiol., 71: 4137 —
4139.

Martin, S.2003. Clostridium botulinum type D intoxication in a
dairy herd in Ontario. Can. Vet. J., 44: 493 — 495.

Nakamura, K., Kohda, T., Umeda, K., Yamamoto, H.,
Mukamoto, M. and Kozaki, S. 2010. Characterization of
the D/C mosaic neurotoxin produced by Clostridium
Botulinum associated with bovine botulism in Japan, Vet.
Microbiology, 140 :147-154

Otter, A., Livesey, C., Hogg, R., Sharpe, R. and Gray, D.2006.
Risk of botulism in cattle and sheep arising from contact
with broiler litter. Vet. Rec., 159: 186 — 187.

Pandian, SJ., Subramanian, M., Vijayakumar, G.,
Balasubramaniam, GA. And Sukumar, K. 2015.
Therapeutic management of botulism in dairy cattle,
Veterinary World, 8(11): 1305-1309.

Patrick, F., Maryse,G.Remy, G.andPopoff, R. M.1996.
Investigation of animal botulism outbreaks by PCR and
standard methods. FEMS Immunol. Med. Microbiol., 13:
279-285

Payne, J.H., Hogg, R.A., Otter, A., Roest, H.I.J. and Livesey,
C.T. 2011. Emergence of suspected type D botulism in
ruminants in England and Wales (2001 to 2009) associated
with exposure to broiler litter. Vet. Rec., 168: 640 — 643.

Radostits, O.M., Gay, C.C., Blood, D.C. and Hinchcliff, K.W.
2009. Veterinary Medicine: A textbook of Diseases of
Cattle, Sheep, Pigs, Goats and Horses. 9"edn. W.B.
Saunders, Philadelphia pp 1852- 1858.

Ramirez-Romero, R., Ramirez-Hernandez, C., Garcia-
Marquez, L.J., Macedo-Barragan, R.J., Martinez-Burnes, J.
and Lopez-Mayagoitia, A. 2014.Bovine diseases causing
neurological signs and death in Mexican feedlots. Trop.
Anim. Health Prod., 46: 823-829.

Smart, J.L., Jones, T.O., Clegg, F.G. and McMurtry, M.J.
1987. Poultry waste associated type C botulism in cattle.
Epidem. Inf., 98: 73 — 79.

Smith, G.R and Turner, A.1989. The production of
Clostridium botulinum toxin in mammalian, avian and
piscine carrion. Epidem. Inf., 102: 467 —471.

Steinman, A., Chaffer, M., Elad, D. and Shpigel, N.Y.2006.
Quantitative analysis of levels of serum immunoglobulin G
against botulinum neurotoxin type D and association with
protection in natural outbreaks of cattle botulism. Clin.
Vaccine. Immunol., 13: 862 — 868.

Tanwar, RK., Kataria, A.K., Goun, A.A., Vyas, S.K. and
Gabhlot, A.K.2003. An investigation of botulism in cattle in
Jaisalmer and Jodhpur districts. Vet. Practitioner, 4: 113 —
115.

Van der Burgt, G.M., Mitchell, E.S.E., Otter, A. Whitaker,
K.A.and Hogg, R. 2007. Seven outbreaks of suspected
botulism in sheep in the UK. Vetr. Rec., 161: 28 — 30.

Vanella de Cuetos, E.E., Fernandez, R.A., Bianco, M.l
Sartori, O.J., Piovano, M.L., Lu'quez, C. and de Jong,
L.I.T. 2011.Equine botulinum antitoxin for the treatment of
infant botulism. Clin. Vaccine Immunol., 18: 1845-1849.

sk skoskosk kook



