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ABSTRACT 

Botu/(sm is a rapidly jawl disease caused by a loxin oj the spore jormirlg anaerobic 

becteria Clostridium botulfnum (Cl. botuHnum). The current study was conducted to put 

an acceptable program oj inuestlgatlons. treatments CUld control oj an outbreak oj botu' 

lism Crt a cattle jarm. In sprl.n.g 2004. an outbreak oj suspected botulism occurred in 

large pnuate farm oj 5000 Holestein cattle (da.I.rtJ caWe. heifer Wld calves) which were 

distributed bl their specljlc yards. The to la l mtxed rafton oj concentrates aIld mineral 

mixture Qre Ule Jeeding stuffs of the anfmals. corn·sUage lately used for feeding 18 

yards oJdalry cattle QI1d heifers. 3·5 days post silagejeedllig a disease syndrome was 

appeared where 295 cattle and heifer become diseased. 55 animals were died or 

slaughtered. The important clinical signs were lack oj appeNte. abdominal respiration. 

recumbency. dullness and death. General congestion and petechial haemorrhages oj 

intemal organ were the promtnent necropsy findings. TIle drinking water, com· silage. 

blood and the liuer were subjected to oortous Invesfigations as .- bacleriologicalldent!fi' 

calton oj pasteurella. l!.sterta and anaerobes for all samples. silage mycotoxin (AljaCox, 

tn·Bl). pesticide polsonmg of Dtc.atnon and malathion organoplwsphorus compounds 

(I.n all samples) and toxic elements detennlnatton of iron. cupper. zinc and manganese 

(In water). The C1. botulinum toxUlS (types C and OJ were investigated in all samples. 

Results indicated that CL botulinum (type·D) anaerobic organ ism was isolatedjrom st· 

lage. liver and abomasum content. The Cl. botulinum toxin (type . OJ was detecledjrom 

serwn. abomasum. liver and com·sUage. 240 dlseosed wlimals were treated wIth anti· 

tOril (an({serum) types C and D with supportive medical and nutritional treatments. All 

the remaLning healthy QI1lmals were ua.ccinated with bIvalent toxoids (vaccines) (types 

C and OJ oj CL botu/lnum It could be conduded that rhe com sUage may be the source 

oj botullsm (n cattle and the all jeedl.ng stuffs should be periodically examined jor Cl 

boltullnum organ.isms and their toxins. Wld the healthy animals should be annually 

vaccinated agains t botulLsfT! by blualent t"oxoids (C and D types) as the cattle are sus· 

ceptible to C and 0 clostrtdium toxins. 
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INTRODUCTION 

Botulism Is a rapIdly fatal and molar paraJyUc disease caused by CI. botu linum anaerobic or

ganism (Blood et al,. 1979). ClosLrldla are widely spread In lhe environment. soli , dust and wa

ter. and 120 described strains or clostndla arc present. although few can cause diseases (Bal

dassi, 2005). 

The clinical signs of botulism are anorex..la. depression and reduce In milk producUon (Gray 

and Bulgln, 1982). weakness of hind limbs, ataxJa and recumbency (Abbitt et aI .• 19B4), par

alysis of the tongue and chest muscle and abdominal respiration (Kelch et al.. 2000). consUpa

tlon alternaUng with diarrhoea. oedema and apathy (Bohnel et al .• 2001), profuse salivation 

and sternal recumbency (Wenzel et aI., 2005), difficult galt. low rectal temperature, high pulse 
I rate and low blopd hydrogen [on concentration (PH) (Braun et al .• 2005). The differential diagno-

sis with botullsht In callie Included: hypocalcaemia. hypomagnesaemla, carbohydrate overload, 

and several toxltoses by: mycotoxlns. nitrate, organophosphates. atropine and atropine-like al

kaloids (Kelch et al .• 2000). 

The post mortem (necropsy) nndlngs Include: hyperaemia of abomasal mucosa and gas nlled 

large IntesUne (C?-ray and Bulgln. 1982). congesUon of the small IntesUne (Abbltt et aI •• 1984). 

and congestion :of parenchymatous organs in case of visceral botulism (Bohnel et al .• 2001) 

Who hypothesIzed the visceral botulism as "when long lasting absorption of low quanUUes of 

Cl. botulinum toxin, that it may be Interferes with the neurophysiology of the Intestine. Lately, 

Baladassl (2005) divided the boltullsm Into: neurotropic disorders (affecting the nervous system). 

enteroloxaemlas (affecUng IntesUne and parenchymatous organs) and gas gaugrene (myonecro

sis with toxaemia). 

The large molecular weight (M . wt.J of Cl. botulinum toxins (types B and C), In part, are re

sponsible for botulism In catOe than that of the medium, or small M. wt. molecules, due to the 

more stability of large molecules of the toxins (Kozak' and Notermans. 1980). The mouse pro

tecUon test bioassay Is used for the tentative diagnosiS of botulism toxins, where the InJecUon of 

mouse by the maize extract killed the non protected mouse by the speclOc antitoxin (Gray and 

Bulgw. 1982 and Kelch et al .. 2000). The ELISA technique specific for type-C toxln gives pOSI

tive result with the extract of rumen content. weakly poslUve to liver extract and negaUve with 

milk sample (Galey et Bl .• 2000). Botullsm-D In cattle Induced neutrophlHc leucocytosis tall af· 

fected animals), protelnurea (most animals) and low serum Inorganic phosphorus (some animals) 

(Abbitt et aI., 1984). 

The aim the current study is to put an acceptable program of Investigations. treatments and 

control of botulism outbreak In catOe fam1 according the available data {clinical and necropsy 
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signs, and circumstances of ani mal feeding and housing and laboratory results) to overcom such 

outbreaks and for easy (In the fulure) con trolling and preve nting such outbreaks In catOe farms. 

MATERIAL AND METHODS 

AJ Material and Animals: 

1- Animals: 5000 heads of Holesteln ca tOe (3800 dairy callie + t 200 heifer and calves for 

meat production) are reared In their parUcular yards of the farm . 

2- RaUons: total mixed raUon: of concentrates and mlnera lmlxlure, and com s ilage. 

3- Bactertologlcal media and Instruments for cultlvaUon of aerob iC and anaebroblc species 

as : 5% sheep blood agar. tween AT Albumin and listeria selecUve agar (for Listeria). sheep 

blood agar. trypose agar and brain heart Infusion agar (for Pasteurella multoclda). blood 

agar anaerobic culture and chocolate agar (for Clostridia]. 

4- The high perfonnance liquid chromatography (HPLC) for measuring lhe mycotoxJn (Aflatox

In·BI) . 

5- Atomic absorpUon for determlnaUolI of elements (iron (Fe). cupper (Cu). Zinc (Zn), and 

Manganese (Mn)}ln water. 

6· Antibiotics (penicillin. streptomycin and o"--ytetracycline). a ntiallergic drugs (hlstakel - antl

histaminic). anti-Inflammatory drugs (clmadtl - non-steroidal anU-lnflammatory), suppor

Uve liquids (saline and dextrose) a nd vltamlnes (AD3E) and source of proteIn and phos

phorus supplementation. 

7- Clostridium Botulinum. anutoxJns (types C and D). 

B) Methode: 

a- The dairy cattle. and heifer of 18 yards were fed with com silage. 

b-11le animals of the other yards were fed on the tolal mixed raUon (without silage). 

c- Diseased cases were appeared In 6 yards Uuee-days after feeding with the silage. where the 

clinical signs are appeared In 295 anima ls. 55 animals are died and the remaining animals 

receiving different types of medical treatmenls and s upporllve treatments before the diffinlt 

diagnosiS. Mer diagnosis of botulism. the treatments with !.he speCific anUtaxJn (antiser

um). The bivalent vaccines (tox-a lds. types C and DJ was given to Ule remained healthy ani

mals (Lobato et al.. 1999). 
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d- The clinical s igns and the necropsy findings were recorded rrom the diseased and died ani

mals respecUvely. 

e- Laboratory Investigations: 

The com silage. water. blood, li ver and abomasal content were subjected to different types of 

investigations as fOllow: bacteriological examination for paUlogenlc bacteria (pasteurella. and IIs

tena) (Cruichsbank et aI .• 1975), MycotoxJns {AFB II In silage and dlazlnon and malathion or

ganophosphorus compounds In all samples (Association of Analytical Chemists, 1980), toxic 

elements (as cupper. manganese. Iron. a nd Zinc) In the water according to (American Public 

Health Association, 1971), anaerobes (Clostridium botuUnum) In all samples (Quinn et aI •• 

1994) and tJ:1e mouse protection bioassay used for detection of toX-ins of Clostridium botulinum 

(e and 0) (Gray and Bulgin. 1982), The Investigated samples from died animals were compared 

wtth that of nonnally slaughtered healthy animals tha t frequently slaughtered for meat produc

lion In the same farm. 

f- Symptomatic treatments were trted by antibio tics. saline - dextrose solution. anti

Inflammatory. antiallergic. vitamins (A03E Injection). protein and phosphorus supplemen

tations. Cooling time was Increased to 10 hours /day. and only two mllkJngs Ins tead of 

three limes / 24 hours, all these trials of disease treatments were ealT1ed out before dlflnlt 

diagnOSis of the botulis m. 

RESULTS 

A- Clln1cal Signs of Botulism in CatUe were: orr food. slow movements. weakness of hind 

limbs. recumbancy a fter 8 hrs from starting til e clinical signs. abdominal respiration. nor

mal body temperature and pulse rates. cons tipation. marked decrease of milk yield. duH

ness. death (55 di ed from 295 total diseased anImals), all these symptoms appeared 3-5 

days post silage feeding. 

8 4 Post mortem (Necropsy) findings: Gelatinous textu re of the body fats. congestion of kJd

neys and heart wtUl pe techial haemorrhages (espec ially In heart) . congestion of abomasum. 

liver. Intestine and lungs . and enlargement of the gall bladders. 

C- Laboratory examinations: The results of the bacteriological InvesUgaUons showed the 

presence of CI. botultnum (type-D) which detected in com silage and abomasals content. 

The results of mouse protecUon bioassay Is tile presence of Cl.botullnum neurotoxin (type· 

D), 

Mansoura. Vet. Med. J. VoL. VIII. No.2, 2006 

El-Dieb. M. K. M. 92 

d- The clinical sIgns and the necropsy findings were recorded from the diseased and died ani

mals respecUvely. 

e- Laboralory Investigations: 

The com silage. water. blood. liver and abomasal content were subjected to different types of 

Investigations <IS follow: bacteriolOglcal examination for paUlogenlc bacteria (pJSleureHa. and lis

teria) (Crulchshank et al .• 1975), Mycotoxins (AFB II In silage and dlazinon and malathion or

ganophosphorus compounds tn all samples (Association of Analytical Chemists. 1980). toxic 

elements (as cupper. manganese. iron, and Zinc) In the water according to (Atnerican Public 

Health Association, 1971). anaerobes (Clostridium botulinum) In all samples (Quinn et al .• 

1994) and the mouse protection bioassay used for detecUon of toxins of Clostridium botulinum 

(C and 0) (Gray and Bulgin. 1982). '[be Investigated samples from died animals were compared 

with that of nonnally slaughtered healllly anImals that frequenUy slaughtered {or meat produc

tion In Lhc same farm. 

f- SymptomaUc treatments were lried by antibIotics. saUne - dextrose soluUon. anti

Inflammatory. antiallergic. v1t..amlns (AD3E InJection). protein and phosphorus supplemen

taUons. Cooling time was Increased to 10 hours/day. and only two mllklngs Instead of 

three times / 24 hours. all Ulese trials of disease treatments were carried out before dlfinlt 

diagnosis of the botulism. 

RESULTS 

A- Cllnical Signs of Botulism in CatUe were: orr food. slow movements. weakness of hind 

limbs. recurnbancy after 8 hrs from starUng the cllntcal signs. abdominal respiration. nor

mal body tempera lure and pulse rates. constipation. marked decrease of milk yield, dull

ness. death {55 died (rom 295 total diseased animals). all these symptoms appeared 3-5 

days post silage feeding. 

B- Post mortem (Necropsy) findings: GelaUnous texture of the body fats. congesUon of kid

neys and heart wLUl petechial haemorrhages (especially In heart). congesUon of abomasum. 

liver. Intestine and lungs. and enlargement of the gall bladders, 

C- Laboratory enminaUoos: The results of the bacteriolOgical InvestJgaUons showed the 

presence o( CL botulinum (type-D) whIch detected In com silage and abomasals conlent. 

The results o( mouse protection bIoassay Is the presence of C1.bolullnum neurotoxin (type

D). 

Mansoura, Vet. Ned. J. VoL VIII. No.2, 2006 

I 



EI-Dleb. M_ K_ M_ 93 

D- The other different examined parameters (ollier pathogenic bacteria. AJlatoxln-82, organo

phosphorus compounds, toxic elements) are negaUve or within permlclble limits. The re

sults are tabulated In table (l) , 

E- Results of treatments of Botulism In CcatUe: 

1- Treatment with antiserum: 

a- Clostridium botulinum (types C and OJ horse-anUloxlns for treatment of cattle wh ich were 

suffering from botulism, as cattle are susceptible to the C and 0 c!oslrldlum toxins. The 

anUserum was prepared and supplled by Ule Vetertnary Research insUtute (Ondersteo

poort. 0110. South Africa). 

b- The an UloxJn-O (5m!) was mixed with Ute anUtoxln -C (5ml} and giVen intravenously by sin

gle dose of 10m! (types C and DJ In the early stage of Botulism which was usually adequate 

dose. a 2nd InJecUon (within 18 hours) may be nceded If clear clinical Improvement Is not 

apparent. Further treatment with antitoxJn allcr the 2nd anUtox.Jn treatment should nol be 

Laken under any condition. 

c- Antiallergic drug (Hlstakll - anUhlslamlnlc) and lhe clmadll (non-stroidal - anti

Innammatory) drug were administered parallel with treatment with the anutoxin (antiser

uml. 

d- All cattle suffered from botulism (tn its early stage) and treated with antitoxins {C, DJ 

showed clear Improvement. but the treatment with Ule anUtox1n was non-effective in cases 

of the late stage of the disease, 

e- Supportive (saline-dextrose) I1quld therapy, vttamines AD3E, mtneral mixtures (especially 

phosphorus) and protein r1ch feed were also supplied paral\ed with the antiserum. 

2· Vaccination with toxoids (Botulism uaccinesl: 

a · Fomlallnlzed aluminum hydroxide gel adsorbed bivalent toxolds of CI. botultnum {types C 

and DJ used for ImmunlzaUon of cattle against botulism, the vaccine was prepared and 

supplied by Onderslepoort Biological Products (Onderstepoort, OlIO, Soulb Afr1ca) , 

b· AJt the healthy catUe were vaccinated with the botulism vaccine by s tertilzed syringes wi th

out any disinfectant, and wtth a separate needle for each animo\' tile dose Is 2m! (s/ c)1 an

Imal. The vaccine will protect the animals against the botulinum toxin. 

e- The vacclnaUon wtth the toxolds were earned out twlcely (4-7 weeks apart) , then after, the 

vaccination of all hel-d will carried out (only one Injection annually). All vaccinated animals 
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may fed the contaminated silage with botulinum toxins wtU10ut appearance of any clinical 

sIgns of botulism. 

DISCUSSION 

The current study revealed that the diseased catOe In the farm showed the following cUnlcal 

signs: off food, decreased movement and acllv1ty. abdominal respiration. constipation. marked 

decrease of milk yield. normal tempera ture and high pulse rate, recumbency (6-B hrs from s tart

Ing the Signs) and death (2-4 days from s tarting the signs). Such clinical s igns of botulism were 

recorded by Gray and Bulgin (1982), Abbitt et al. (1984), Kelch et al. (2000), Bohnel et aI_ 

(2001). Wenzel et at. (2005) and Braun et al. (2005). 

The necro psy nndlngs of died cattle of Ole present s tudy were conges tions of the Inlema! or

gans and petechial haemo rrhages on Ole organs especially on heart. such necropsy nnd lng could 

be recorded by Gray and Bulgio (1982), Abbitt et aI. (1984), and Bohnel et al. (2001) . 

The mortality rate In diseased catUe with botulism was 18.6% (55 died an imals from 295 total 

diseased ones). A higher mortality rates could be reported by oUler authors. with valious per

centages may attributed to the different factors and Ci rcumstances . It may be 62.7% WlUI to)jn

D (Abbitt et aI., 1984). 77.8% despite treatments (Gray and BulgJn, 1982).30.8% with toxin-O 

(Herot et aI., 1991) and 96.8% w11Jl type-C toxin (Galey et aI., 2000). 

The current InveStigation revealed presence of CI. botulinum toxin (type OJ In the com silage 

feed. blood. liver and abomusum contcnt of dIseased cattle. Similar study on botulism of cattle 

due to feeding on Infected grass-s ilage could be reported by NoterIDans et al. (1981) . Cattle are 

usually affected by types 0 and C toxins. Outbreaks of botulism in ca tUe are most Il kely to occur 

dur1ng drought penods when feed Is sparse. phosphorus Intake Is low and camon Is plentiful 

IRadoat1ts et al., 2000). so tha t the anutOJdns (anUserum) of types 0 and C were Injected to 

diseased cattle In the early stage of botulism due to the susceptibility of cattle to these two types 

of toxlns and as a precautlonai program. also the vaccination of healthy cattle was achieved in 

the present study by the C and 0 tox-olds (vaccines) against both the botulinum toxins (C and 

0). two vacclna Uons 121 days apart) . then one vacclnaUon annually. The antibody levels mus t 

be checked two times yea rly. The antibody levels "galnst botullsnum toxins were determined us

Ing the Serum Ncu trailzatlon Test In mice. The monovalent vaccine Induced higher antibody lev

els than the bivalent vaccine. Vaccination wiU1 type-D Induced higher antibody levels than that 

or the lype-C toxoid (Lobato et aI., 1999). bu t the vaccination with bivalent toxolds (C and 0 

types) should be practiced In enzootic areas (Radostits et aI .• 2000). 
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may fed the contaminated stlage with botulLnum tOxins without appearance of any clinical 

signs of botulism. 

DISCUSSION 

The current study revealed that the diseased catUe In the farm showed the followtng cUnlcal 
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gans and petechial haemorrhages on ilie organs espeCially on heart. such necropsy (Jndlng could 

be recorded by Gray and Bulgio (1982), Abbitt et al. 119S4), and Bohnel et al. (2001). 

The mortality rale [n diseased caLUe With botulism was 18.6% (55 died animals from 295 total 

diseased ones). A higher mortality rales could be reported by oUler aulliors, with various per

centages may attributed to the different factors and circumstances. It may be 62.7% wllIl tox::ln

D (Abbitt et aI .• 1984). 77.80/0 despite trealments (Gray aod Bulgln, 1982J. 30.SOAl with toxin-D 

(Herdt et at .. 1991) and 96.8% with type-C toxin (Galey et aI., 2000). 

The current InvesUgalion revealed presence of CI. botulinum toxin (type D) In the com silage 

feed. blood. liver and abornusum content of diseased cattle. Similar study on botulism of catUe 

due to feeding on Infected grass-silage could be reported by Notermans et aI. (1981). Catue are 

usually affected by types 0 ond C toxins. Outbreaks of botulism In caWe are most likely to occur 

during drought periods when feed Is sparse. phosphorus Intake Is low and camon Is plenUful 

(Radostits et al .• 2000). so that the anutoxJns (anUserum) of types D and C were Injected lo 

diseased caWe In the early stage of botulJsrn due to ilie susceptlbillty of cattle to these two types 

of toxlns and as a precauUonal program. also ilie vacclnaUoo of healiliy cattle was achieved in 

the pres.ent study by the C and D toxolds (vaccines) against both the botulinum toxins (C and 

DJ. two vacclnaUons 121 days apart). then one vacclnaUon annually. The antJbody levels must 

be checked two times yearly. The anUbody levels against bolullsnum toxins were determined us

Ing the Serum Neutralization Test In mice. The monovalent va.cclne Induced higher antibody lev· 

els than the bivalent vaccine. VacclnaUon wHh type-D Induced higher antibody levels than that 

or the lype·C toxoid (Lobato et aI., 1999). but the vacclnaUon with bivalent toxolds (C and 0 

types) should be practiced In enzootic areas (Radostits et aI.. 2000). 

Mansoura. Vet. Med, J. Vol. vnI. No.2. 2006 

I 



El-Dteb, M. K. M. 95 

The supportive treatment by sufficient quantities of (sallne· dextrose). Vitamins (AD3El and 

phosphorus. and protein rich feed. then the anti-Inflammatory and the antiallergic drugs are the 

medications used for treatment of diseased cattle. along w1ti1 the spectnc anUdote (antitox.1n) as 

followed In the current study. The correction of dietary deflclencles by supplementation with 

phosphorus and protein should Implemented If conditions permit. Some local reacUons are en

countered after giving toxoid or antitoxin, but they arc seldom serious, so the antiallergic and 

anti-Inflammatory drugs should be administered along with Ule antltoxln therapy (Radostlts et 

al., 2000). 

Based on the current work, It could be concluded that the com silage may be the source (or 

botulism In Holesleln cattle, and Ulls fact should put In conslde raUon In such Outbreaks. AnU

toxln (antiserum) types C and D of CI. botu linum should be administered In Ule early stage of 

botulism outbreaks. Annual vaccination of the callie with bivalent vaccines (of types C and Dl 

shou ld be one of Ule vacc ination program In catUe fanns WIUl Intermittent checking for anUbody 

levels against the Cl.botulinum polypepUde neurotoxlns_ AJso. periodical examInaUon of sUage, 

hay and other feeding stuffs and water for botulinum toxIns and other toxIns should be carried 

out. the animal feed ing stuffs should be In balanced manner and rich with phosphorus and pro

tein to make the an imals partially non-suscepUble to botulism. 
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The supportive treatment by sufficlent quantHles of (saline-dextrose). vitamins (AD3E) and 

phosphorus. and protein rich feed, then the anU-lnOammatory and the antiallergic drugs are the 

medications used for lreatment of diseased cattle, along with the speclOc anUdote (anutoxln) as 

followed In the current study. The correcUon of dietary deflclencles by supplementation with 

phosphorus and protein should Implel11ented If conditions permit. Some local reacUons are eo

countered afler giving loxold or anUtoxin. but they arc seldom serious, so the anUallergic and 

anU-lnflammaLory drugs should be administered along with the antitoxin therapy (RadosUts et 

aJ_. 2000). 

Based on the current work. It could be concluded that the com silage may be lhe source for 

bOlullsm In Holesleln callie. and this fact should put In consideration [n such ou Lbreaks. AnU

toxln (anUserum) types C and 0 of Cl. botulinum should be administered In U1e early slage of 

botullsm outbreaks. Annual vaccination of the cattle wllh bivalent vaccines (of types C and DJ 

should be one of U1e vaccination program In catUe fanns wiUl Intem1lllent checking for anUbody 

levels against the Cl.bo(ullnum polypepUde neurotoxins. Also. pertodlcal examlnaUon of silage, 

hay and other reedIng sluffs and waLer (or botulinum toxins and ollier loxins should be carried 

out. the animal feeding stuffs should be In balanced manner and rich with phosphorus and pro

tein to make the animals partially non-susceptible to botulism. 
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Table (l); The ~suJts oCiabor3tory examinations of waler, silage, blood, abomasal cOnleR! and liva. 

OrglDOpbo-
Eurnlned Bacteriologic:t! AfiaCo.d.cl B t 

spbru.s cpds Tox.lc Elements CL 
malerlals eum.loatlon (AFB,) 

(DluioOD (Cupper, lron, 
botu.linu.m 

'Dd MaDganese, ~J)c) 
Malathion) 

W:uer N.? N.D -v, Cu=Q,J) ± 0.063 ppm -ve 
Fe=O.228 ± O.03ppm 
Mn={l ,12 :!:O,018ppm 
ZD= 0.14 ± O,03[ppm 

Corn silage Anaerobes 8:t: 0.63 PPb -v, N.D +v, 
(Cl.botulinllm) (_-D) 

Blood N.D. N.D -v, N.D -v, 

Abomasal Anaerobes N.D -v, N.O +Y, 

content (Cl.borulinllm) (tYPe· D) 
Liver Anaerobes N.D -ve N.D +ve 

(C1.botulinllm) 

t- N.P. - non p:atbogemc bacteria, 2· ·\·e - not present (neg3tlve result), 
J- + ve'" present (positiYe result). 4- N.D. - not done, S· permlrible value or AFB, In. feetl • > 20 PPb 

CL 
botulinum 

toxins 

-v, 
, 

+v, 
(_-D) 

he 
(~,-D) 

+v, 
(tYPe·D) 

+ve 
(~e-D) 
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.... .:..",. .4,-.rl1 .;I .... i iT' .~ ;.,.;W ..,~I"";' • .,,;."11 'rill ..) 'J.ill ()(,... .~! r'J . ..".wl ()\. "II .b).M 

" I*" e-; ) .;.<; .uJ .4,-..; ';Iyi ;....... iT' 01_ Y' 0 ..) Y J" w'it. w.,..J> (')(,..JI .~! ,)" r4i 0 - r 
~ '''; J .:.. J.l> J • 1.i.AJ 1 .;. J w ~ I;.J.j J '.l" .,J-IJ "''''';'1 ill • "" '0 ~ .;..,.J.I ;""'l.. "II .;.1.,£"11 .:..;lS' J .ll.,.< J ;.;, 

• L.,)" u~ .i>i r' .uJ .iliWI .;..1,;1.,.,.,...u i.,.l>WI • La<"I1 ~ ~ ;.;), rt< .,~ ou....! 1:" Jpl 

)(L.r."-L,JI, ..,L,;I .... ')U) ~)yAI..,."...;.J1 r' .u, • .y:JI, ..... 1)1 • .wl"'~' r.!!I, ()\ .. , .... Ji, • ."rJl 

or.!'iUII ",~I "'-J.,i-.iJ1 uL,5')1 rY'"" r.!!I..), (AFEII ;".)UJI r.,......JI.,.w, wl;.,.J1 ~ L~I, 

.;I .... ')IJI ""HI r--' ·r.!!l..) {~I, -,<-"-I, d;)I, ..,.l..;J11 ..... WI.r"~I, ,.;..l;.,.J1 ~ (0.t"J4.!!I, 

r ","'-r-J ~ I .;I .... ')IJI ." ,hli J r r' "i "" ~ I ~L:; .:.."w,) . ..,l;.,.J I c:---i- rJ...,; Yo r -""'~" 
• .i+, {D Vi ""HI I.i> r "" ...i.!.SJ1 r' dI.15, .y;JI, ..... 1)1 ;.wl ,)", '0.iJ1 ()(,... ,)" (D l".J1) rJ"""", 

. J....l1 ..), 'L., i u l;.,.J I 

~'JU , ...... "',~"'" J;I ...... u4~· LL! 1:" { C.D "",,;1 rJ"..,o...,lJ ,l..4l1 J....l1 (~.LL! r" 
r"' ... .r-J~I r "",,; .1....4';l:J ~ r-L-JI ~I..)L., ~ r" ,.,,4-"'iIJ ;"""'L.....,JJ ul,l..4.., 

. (C.DI rJ"""", 
. .hil ..) rr.J...,;."J4 .;1.i.AJ1 ~I ~ oh oi 0! 'o.il l ()(,... oi (~!.,s:...i ...... lo.!!1 • .i>';' .l;,J 

.~!), . .;..,....lJ .),"11 J..I)I..) Jw (C.D rr.J...,;", r-" ... ..r-J~I) .",,)...,.. rl ,L..l1 J....l1.lh! oi, 
.:.:,.........JI 1::"1",.>.>i 0"")..,...,.., (Bivalent vacCine. C and 01 v'JHI rll "",,;;...;. {toxoldl ..)1, r--l' 

'0U,"I1 til.;-; 
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d..rlI~1 

,) t."'; - ~~~ iY....l.J..r-J~1 ~ ~LJI ~~r .;)1 ~ cJl..w1 ~I 

·~..ul (.$.;6 4 4 JLS )~ 
·(r~l) • L,....,SJI r---i - J-jli)1 t.) ) oJ I""';' I ~ 6~ ~ 

jYo..uJ--l.'>,JI) ~j~)lJ1 L-AI U-- ~L; r- ~ ~ J;Uj ~..r' ~J'" (~.r.Jr.-I~l) ~1i.iJ1 ~1.J4J'" 

.('.r.J.r.-i~~ ~L-.. ~Ij ~l4lI..:.LI~ .:",. _ o>o..::JIJ w~~I) d' ~I.:r (~ ~L;.r. r;:PJ ~J (~.r.-iy. 

oL.)1 ~I JJ'"':'-'oJ 6V~1 w')4...JIJ ,-:-,fll AJI.yo t.ri,) ...jl'1 4-> .:r ;';,,>JI L,LiI VI)1 ..I.>i c,) R 1oS.lJ1 

r:- ..:.1..;5)1 ~ <J.,sJIJ ~I.l.A.J1 JI)I .k~ ~ u.,))1 wL;l.r:> ~.iA; ~J ,~~ L,1j.1 ~.rJ1 ~IJ->i ~ 

~ ~ ,~.rJ1 ~1J>i IT i"..!J. 4iW w\,;lr.J. • .r->~I ir-JI ~ 'j.iJ1 C~ .~!~) ,~I [~~I.1).N 

00 ~ C;t~) J4i..uJ .~..; ~Iyj i;....~ <JI~ Y,\O ~~.r" w'jl., 0R C~I.Uu.! ~i~i O-\'" 

~ l~J 6 J..I.>J .I.iA.l1 ~ JW't,.wJ .i .. ().IJ 1u~1 ill : .:r ~,)~ ~r1J ~L.:~I ~1~~I":"';I5J '~J • ...-it 
• L...r u~ .i>i ~ ..uJ ,UiL.H wL;l~ ~Lul • ~~I ~ ~ ij)J i~ v.,...;- .j\..i;;.:..( (:" 0.,.Ll;1 

)I.L~~IJ u~'-",,)I.lJ ~)y~1 ~I ~.u) .J...$JIJ ~I)I .J..J.I uL~J jJJIJ (~IJ ,,-:-,.rJ' 
~~~UI) l..~1 l.....;.,L-iJ1 ul,/)I i"-'J r..ul ~J (APS I ) ~):UJI i.,........J1 ~J wl.:.:-JI ~ L~I) 

~IY'':>UI '-:-'JHI jJ-A-'J ,~JJI c,) (~IJ ~.iJ-IJ d;jIJ t.rW1 ) i.oW1.r:ol:..JIJ 'w~1 ~ (~"':'J~.uIJ 

i.t!.I.I.r-J~1 ~IY'')UI YJ~I J,j.-'- ~ d uP~1 ~L:.; ~) .w~1 ~ ~~y. i.t!"u~~ 
o~ (0 t.."i) YJH'I..i.. r- ~ ~I ~ dJ..i.S) J.$JI) ~I)I oMtI ~J o,).iJ1 r:..~ ~ (0 t.~1) ~~y. 

.J..a11 ~J ~i w~1 

~J.;U .>"";""'''';J ~J.,o j.;1.,..... .:,,~)G. ~Lh.c.! r::: (C.D if"';) ~~~ ~L4t1 ~I C':J..&. .~! ~J 

iYo.,U.....,:--J.,>J1 r- if>- J.....4 ~~ ~ r-L-JI ~I ~~ ~ ~J ,Y~'JIJ ~L->JJ uIJ~J 

. (C.O) ~~.Y. 

r~1 ~ j.r-J~~~ ~I.WI ~I ~ iJh ) ~ 6.J.iJ1 C~ ) c:1..;..;.;,...! J-...i i....1.>.u1 ~..i.. ~ • L:...J 

.IL~)J 'vP"...u d}il J>I)I ~ Jw (C.D r:r-J~.Y. (y-.1,.....r--l.,>J1) YJ~ r-l .)WI J..a11 • 1lu.!)J 

~I ~I.r...l>i ~) ~ (BlvaJenl vaccine, C and D) (J"'JHl ~I ~y Jj (toxoid) u-iIJ ~ 

.)~ '11 t),i-~ 
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