




















































































































4.4 Results of serotyping 

Table 12 illustrates the results of serotyping of 72 Salmullella strains isolated frol11 the 

abattoir cattle and personnel. 

Table 12: Salmollellil SCI'olypcs isolated from abaHoil' samples 

Sourcc No. of Sa/molldhl isolates 

AbaUoir: Cattle 

Faeces pooled 

Lnn. mes. 

Pooled 

abdominal lIluscle 

diaphragmatic muscle 

AbaUok: personnel 

Total 72 

SA = Sa/munel/a Anatul1l 

SD = Salmonella Dublin 

SA 

J 

J 

2 

7 

15 

SME = Salmollella Meleagridis 

SMU = Salmullel/a Muenchen 

SRF = Salmullel/a rough [orm 

SI) SME SMU 

4 I 

2 

18 

21 

4 5 

49 5 1 

SR 

2 

2 

From the pooled samples of faeces (contain ing 5 single samples) 4 S. Dublin and I S. 

Muenchen, of the pooled samples of mesenteric lymphnodes (containing 5 single samples) J 

S. Anatum amI 2 S. Dublin have been found. Similar to the cattle faeces, S. Dub lin 

dominated in the beef cuts sing le samples. In sing le samples of abdominal muscles 18 S. 

Dublin and 3 S. Anatum and in diaphragm muscle samples 2 I S. Dublin and 2 S. Anatull1 

occurred. The 18 Salmonella isolates from the abattoir personnel consis ted of 7 S. Anatulll, 

4 S. Dublin, S S. Mcleagridis and 2 Salmullella rough forms. III tutal the di stribution uf 72 

Salmullella serovars runs as follows: 15 S. Anatulll, 49 S. Dublill, 5 S. Meleagridis, I S. 

Muenchen and 2 S. rough form , respectively. 
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4 . 4 Results of serot y ping 

Table 12 illustrates the results of serotyping of 72 Sallllullella stra ins iso lated from the 

abaLLoir caLLie alltl personnel. 

Table 12: Salmollel/a SCl"UtY(lcs isolatcd f"om abattoir samples 

Sou/'CC No. of Salmoll el/a isollllcS 

AbattoiJ·: Cattle 

l'aeces pooled 

Lnll. meso 

Pooled 

abdominal lIIuscle 

diaphragmatic muscle 

AbaUoi.-: personnel 

Total 72 

SA = Sa/Illollella Anatul1l 

SD = Sallllunel/a Dublin 

SA 

3 

3 

2 

7 

15 

SME = Sallllonella Meleagridis 

SMU = Sa/Illonella Muenchen 

SRF = Sa/munella rough form 

SO SME SMU 

4 I 

2 

18 

21 

4 5 

49 5 1 

SI{ 

2 

2 

From the poolcd samples of faeces (containing 5 single samplcs) 4 S. Dublin and I S. 

Muenchen, of the pooled samples ofmesellteric Iymphnodes (conlaining 5 sing le samples) 3 

S. Anatull1 and 2 S. Dublin have been found. Similar to the cattle faeces, S. Dublin 

dominated in the beef cuts sing le samples. In sing le samplcs of abdom inal muscles 18 S. 

Dublin and 3 S. Anatum and in diaphragm muscle samples 2 1 S. Dublin and 2 S. Anatum 

occurred . The 18 Salmollella iso lates from the abattoi r personnel consisted of 7 S. Anatum, 

4 S. Dublin, 5 S. Mclcagridi s and 2 Salmullella rough forms. In tutal lhe di stribution of 72 

Salmollclla serov<lrs runs as follows: 15 S. Ana lum, 49 S. Dub li n, 5 S. Meleagridis, I S. 

Mucnchen and 2 S. rough form, respect ively. 
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Table 13 shows the fj'equency of Salmonella scrotypes inlllinced beef fi 'olll the thrce 
abatto ir sources. 

Tablc 13: Thc frcqucllcy of Salmollclla serotypcs ill millced becf from slIpenllarkels ill 
t1I1'ce abattoir' sources 

Supcnlln"'lct Source 
No. 

I 2 
2 1 

3 3 

4 1 

5 2 

6 2 

7 I 

8 2 

9 I 

10 2 

11 I 

12 I 

13 2 

14 1 

15 I 

16 I 

17 1 

18 3 

19 1 

20 2 

2 1 I 

22 2 

Tolal 26 

SA = Salmollel/a Anatul1l 

SD = Salmollel/a Dubl in 

SSp = Sa/mollella Saintpaul 

sru' = Salmollella rough form 

No. of Sa/moil ella isolntcs 

SA SD SSp 

1 

1 

1 
1 

1 

1 
2 

3 1 

2 1 

1 

1 

1 

2 
2 

1 
1 1 

12 4 9 

1 = Addis Ababa abattoir 

2 = Kali ti abattoi r 

3 = Kara abattoir 

SR 

1 

1 

Of the 26 Salmonel/a strains are 12 S. Anatulll, 4 S. Dublin, 9 S. Sainlpaul and 1 S. rough 

[orlll. Arranged for the abattoir sources of the Sa/mollella 3 Sa/malleI/a scrotypcs (2 S. 

Anatul1l, I S. Dublin and 6 S. Sainlpaul) orig inated fi'ol1l Kalili aballoir. Fronl Kara abattoir 
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all 3 strains belonged to S. Saintpaul. In the minced beef Ii'om Addis Ababa lOS. Anatul11, 3 

S. Dublin and I S. rough form were fo und. In all the samples of Addis Ababa abattoir 

(faeces, mesenteric Iymphnodes, beef cuts and minccd meat) no S. Saint paul was detected. 

4.5 Antimicrobial test results 

All the 98 Sa/mollel/a strains, namely S. Anatulll, S. Dublin, S. Meleagridis, 

S. Muenchen, S. Saintpaul and S. rough form isolated from the abattoir cattle samples, 

personnel and minced beef from supermarkets were tested in resistance against the 17 

antibimicrobials already shown in the previous table 3. All the Sa/Illoliel/a strains were 

sensitive to the 17 drugs. 

4 . 6 Questionnaire survey 

In order to assess some factors contributing to Sa/mollella occurrence, a questionnaire was 

administered to the abattoir personnel and observations on pre-slaughter conditions, 

slaughter facilities, post-slaughter handling and disease status. Additionally, the conditions, 

storage facilities and sources of meat to the supermarkets were registered. 

4.6.1 T he pre-slaughter conditions 

The source of cattle was fj'om different parts of the country. It was transported by vehicle, 

rail and foot. The noticed comIIlon cattle diseases were tuberculosis (Til), helminthiasis and, 

in some cases, various metabolic disorders. Animals brought [or slaughter were adults aged 

5 years or older. Usually, animal s were numbered after arrival at the abattoir by g iving an 

abattoir code number. An average of 450-500 animals are slaughtered daily. Disease 

suspected cattle were additionally screened [or 'I'D, blood parasites and Foot amI Mouth 

Disease (FMD). A veterinarian and assistant meat inspectors carry out the ante-mortem 

inspection. 

4.6.2 Slaughter Faci litie s 

Birds, rodents and other vermin are attracted by the bones that are exposed outside and do 

invade the genera l surrounding orthe aba ttoi r. The design unci faci lities o rthe slaughter line 

are both mechanized amI manual. The IlJaJor source of water is ch lorinated tap water. A 
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veterinarian and assistant veterina ri an meat inspectors carry out the post-mortem inspection. 

At slaughter the most frequent findings of meat inspection are pathological lesions, 

pneumo nia, enlphyse llla, abscess, calculii , nephritis, pyaelllia and T O lesions. The 

condemned specilllens and inedi ble slaughter omll including intestines and their contents 

are processed into blood meal, an imal concentrates and bone meal for pets, poul try, cattle 

and o ther li vestock. The disposed waste passes into the main internal drainage and is 

emptied to the pit-holes and some of it is incinerated. 

4.6.3 Pos t -s l aug ht er h a ndlin g an d di sease s t a tu s 

The type of laboratory analys is in case of a suspected disease are blood smears and faeces 

for parasites, Bacillus anthracis, TB and di scharges. TB is a reported disease the of the 

abattoir's person nel. The slaughterhouse storage fac iliti es include cold rooms and 

refrigerators. The meat is transported in closed trucks and then suppli ed to private and state 

owned butcher shops and supermarkets. 

4.7 Supermarkets 

The source of meat fro lll the supermarkets were Addis Ababa, Kaliti and Kara. The mode of 

transport of meat and meat products are usua ll y closed vehicles. The types of storage 

faciliti es are mainl y co ld roOIllS and refrigerators. Meat is processed into sausages and 

minced beef The di sease screening for the personnel is done by publi c health personnel, in 

some cases screening lo r 'fB, salmo nellosis and other zoonoti c di seases. Meat and meat 

products are randoml y co llected for various labo ratOIY anal yses. 



5. DISCUSSION 

This study was planned as a baseline start. The Addis Ababa abattoir was selected as a 

model to determine the Salmul/ella prevalence from cattle samples, starting with the pooled 

faeces fo llowed by mesenteri c Iymphnodes and muscles from the diap hragm as well as from 

the abdo mi nal region. The prevalence of Salmol/ella was determi ned up to the end product, 

that means mi nced beef so ld in Addis Ababa supermarkets. Additionall y, the human stool 

from the abattoir personnel was analyzed fo r Salmol/ella serotypes. 

Abattoi.· cJ"oss sectional stndy 

Generall y the fact that ~almo/1ella occurs at Add is Ababa abatto ir is in agreement with 

studies of other authors on the abattoir. From the current studies Salmol/ella iso lates 11'om 

the diaphragm 28 /235 (11.9 %) and abdominal 23 1235 (9.8%) muscles show beef cuts to 

be the most important source for Salmol/ella in comparison to expected numbers (calculated 

from pool samples) for individual faeces of cattle for n = 5147 x 5 (2 .1 %) and mesenteric 

Iymphnodes n = 10/47x 5 (3.8 %). Low prevalence in living animal, indicated by low 

isolation rates of faeces and lymph nodes, Icads to the conclusion that the contamination of 

beef cuts is not due to spreading of Salmonella in the living or dying organisms. There must 

have been severe cross-contamination during the skinning process as a result of bad 

hygienic conditions du ring subsequent dressi ng operations. One probable source could have 

been Ii'om infected abattoir personnel because in 18 ( 6 %) of the 300 stool samples 

Salmonella were iso lated. On the other hand in the human faeces S Meleagridi s was 

detected, a serovar which has never been found in cattle (see p. 46). Several reports have 

stressed the impact of poorly di sinfected knives or other slaughtering equ ipment and bad 

hygiene among the slaughterhouse personnel on cross contamination (WHO, 1985). In thi s 

Addi s Ababa study other contaminat ion routes are also probable. Mainly some 

environmental factors, such as insects, rodents, av ian vectors and water could have also 

been invo lved in the infection of herds and contamination of processing areas. These vectors 

have also been demonstrated in abattoirs of other countries to be the potential source of 

contamination of mea t destined for human consum ption (Samuel el aI. , 1980). All the facts 

Illentioned above as causative agents of beef contamination during the slaughter process are 

also fo und at the Addis Ababa abattoir. 
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In previous studies it was reported, that stressful conditions and over-crowding associated 

with transport of animals from rearing farms to the abattoir induces shedding of Salmollella 

in animals (Samuel et aI., 198 1). However, from the Addis Ababa studies the Chi-Square 

test indicates salmonellosis detection in cattle Ii'om the abattoir was not con'e1ated with 

circulllstances of animal transport. On the other hand, the results lead to the conclusion that 

the health status of the ca ttl e is associated with sal monellosis because in the I~leees and/or 

mesenteric Iymphnodes of 12 cows class ified as "poor conditioned" Salmollel/a was 

detected in II times. 

In this survey pool-tcs ting was used for the faeces and mesenteric sample in agrecment to 

Cowling et al. (I999). Collective sample testing can be used to determine herd status 

(infected or non infccted) or, if multiple pools per herd arc used, the individual animal 

prevalence can be estimated with the help of these results as shown in this stud y. 

The consumption of raw meat by the abattoir personnel Salmollella was isolated of by stool 

samples 18 (6 %) of the 300 stool samplcs may be interpretcd as an indication of chain 

contamination bet wcen callIe carcass and people. This is concluded frolll work carried out 

in a Nigerian abattoir (Addo and Diallo, 198 1). Outbreaks of human salmonellosis as a 

result of eating raw ground beef have previously been described by Roels et al. (I997). It's 

advisable to cook meat thoroughly for human consumption to reduce the risks of food borne 

illness. Despite some unsanitary practices at the slaughterhoLlse are detected in Ethiopia, 

little is known to quantify the risk of contaminat ion of meat with Salmollella at that level. 

For example information is not available on the degree of contamination of the environment 

with Salmollella caused by untreated cmuents or the Salmollella prevalencc in pcsts like 

rodcnts or birds. 

Supcnnllrl,et uoss sectional study 

In the present study thc isolation rate of 26/330 (7.9 %) Ii'olll luinced beef of thc Addis 

Ababa supermarkets was less than the rate of20/50 ( 40 %) sampl es reportcd by Molla et al. 

(1999). The difference between the results of the lattcr and the prcscnt one, though carried 

ou t in thc sa llie cnvironment, could havc bccn due to improvement of the hygienic 

standards, seasonal inlluences or fundamcntal differences between the shops included in 

both studies. Especia ll y there was demonstrated a lower Salll/ol/el/a contamination of 

minced beef in large supermarket s than ill local shops. These Jindings underline a casual 
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relationship between fi·equent hand li ng and cross contamination of beef products But it is 

c lear that concerning the way fro m the Addis Ababa slaughtcrhouse to tile consumer, the 

prevalence of Salmollella does not increase during beef transpolt, production of minced beef 

and selling it in the supermarkets. 

Qucstiollnail·c Stllvey 

The scope of the quest ionnaire was ga ining more information by an assessment of factors 

contributing to sa lmonellosis in the abattoir and in minced beef from supermarkets. 

Applying this questionnaire, important information about the health hazards of 

salmonellosis to people and livestock can be obtained. Interviews or ot ller eITorts carried out 

before and aller the campaign contribute an important fact of a comprehensive control 

program against Salmollella. As shown by thi s Addis Ababa study it is necessary to carry 

out ante-mortem and post-mortem inspection on slaughter animals. Only apparently healthy 

animals are to be recommcnded for slaughter in tile abattoir, because a much higher ri sk of 

salmonellosis can arise fi·om animals of poor condition. Storage did not have any eITect on 

Salmollel/a prevalence of minced beef fi·om the supermarkets, but the sources of beef 

impact on the isolated serotypes (p. 46). 

ScrotYJlCs isolated 

The present study was conductcd to detect Salmollel/a scrotypes which are common in the 

Ehtiopian line fi·om stable to table. Taking samples fi·ol11 cattle at the slaughterhouse, beef 

cuts, abattoir personnel and minced beef should give some information whether there exists 

a link between the serovars o f diITerent steps of pre-and post-harvest meat chain and 

serovars of potential public health hazard that cou ld be iso lated. In thi s study carried out for 

the lirst time on sa lmonellos is in the Addis Ababa reg ion in abattoir callie and IlUman 

personnel, predominant Sa/mollel/a serotypes were S. Dublin followed by S. Anatum. Both 

serovars were mostly isolated from pooled samples of bovine faeces, mesen teric 

I ymphnodes and beef cut samples of the diaphragmatic and abdominal muscle. These results 

agree with works carri ed out by various authors concern ing difTerent slaughterhouses in 

Africa and ollier parts of tlie wodd (Millcr, 197 1; Challlbers, 1971; Ades iyun and Oni, 

1980; Sharma et al. 1996; f AO/Wodd ilank; 1992; Anonymous, 1997). According to 

literalure S. Dublin appears lo be almost cattie specific as it is cOIllIllonly idenlilied in this 



ruminant. On the other hand S. Muenchen which was only iso lated from cattle faeces and S. 

Anatum are not host specific. 

The Salmollella strains fi·om the abattoir personnel comprised S. Anatum, S. Dublin and S. 

Meleagridis. In th is study carried out for the first time on abattoir workers these serotypes 

are firstly reported for lIlan in Ethiopia , too. Previous studies from human diarrhoeal 

outpatients in Addis Ababa show S. Typ hi serogroup B, C, D and E whose source of 

infection may be contaminated food (Mache and Megistu, 1998). Concerning the 

slaughtered abattoir cattle S. Anatum and S. Dublin have been isolated. This could but must 

not have been linked to the consumption of raw meat by the abattoir personnel , which 

excreted the same serovars. These serovars were also isolated from the abattoir workers and 

children in Zimbabwe (Chambers, 1977). S Meleagridi s was also detected from the stool of 

abattoir workers. Its origin can only be justified by other contaminated food products, as it 

was not identified in any sample of the abattoir cattle. It should be pointed out that there was 

not any case of contamination of the 330 beef cut samples by S. Meleagridis. 

Findings of Salmollella in minced beef from the supermarkets showed S. Anatum, 

S. Dublin and S. Saintpaul as the most fi·equent serotypes. The dominance of S. Anatum and 

S. Dublin in minced beef is in agreement with the work of Molla et al. (1999), concerning 

the same matrix. The source of the two serotypes found in minced beef from supermarkets 

could have been from the Addis Ababa abattoir because these strains were isolated fi·om 

samples collected at the same slaughterhouse. On the other hand S. Saintpaul is a new 

serovar to be repOited in Ethiopia. The origin of S. Saintpaul from Kaliti and Kara abattoirs 

supplying meat to supermarkets to be processed into minced beef was clearly shown in this 

study. From the point of view of tracing back it seems very important that no minced beef 

from Addis Ababa slaughterhouse contained S. Saintpaul because th is serotype was not 

isolated at the slaughterhouse itself. However, S. Sai ntpau l has been well documented from 

two other abattoir studies (Adesiyun and Oni, 1980; Shrama and Joshi, 1992). There was no 

difference in overall fi·equency of Sa/mollella between the three abatto ir sources except the 

difference in frequency of serotypes. In future there should be designed a stud y covering all 

meat products with a considerable Salmollella contamination risk to get more detailed 

information about the Sa/mollel/a in fection chains in Ethiopia. 
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Antimicrobial scnsitivity of SalmoJlella isolatcs 

From the viewpoint of food hygicne and therapy of salmonellosis the scnsitivity of 

Salmollella isolates to commonly used antimicrobial agents is of public health significance. 

In the prcsent study 98 Salmollella strains (namely S. Anatum, S. Dublin, S. Meleagridis, S. 

Mucncitcn, S. Saint paul and S. rough form) iso lated from thc aballoir cattlc samples, 

slaughterhouse pcrsonnel and minccd bccf from supcrmarkets havc been testcd for 

resistance against 17 antimicrobials. Al l Salmonella strains showed sensitivity against the 

17 drugs in the lollowing concentration: Amikacin (AlC 30 ~lg), Ampicillin (AMP 10 Ilg), 

Cefuraxolin (CXM 30 ~lg), Chloramphenicol (C 30 Ilg), Co li stin (CT 10 Ilg), Enrofloxacin 

(ENR 5 ~lg) , Furazolidon (FR I 00 ~lg), Gentamycin (CN I 0 ~lg) , Kanamycin (K 30 Ilg), 

Nalidixin acid (Na 30 Ilg), Neomycin eN 10 Ilg), Polymyxin B (PB 300 lU), Streptomycin 

(S 25 ~lg), SulphamethoxazollTrimethoprim (SXT 25 Ilg), Sulphonamidc (SU 300 ~lg), 

Tetracycline (TE 300 Ilg) and Trimethoprim (W 25 Ilg). This is a clear indication that most 

of the antmicrob ial drugs are rarely utilized in cattle hence no drug resistance was observed 

antimicrobial testing. Preventing of development of rcsistance in Salmollella in food of 

animal origin does not only imply that antibiotics should ncver bc administered to control 

subclinical Sa/mol1ella infection, but also that the use of antibiotics fo r food of animal origin 

in general should be to the least possible cxtcnt. Spccial care should be taken lor the classes 

of antibiotics used for treatmcnt of human Sa/mollel/a infections, notably flouroguinolones 

and aminoglycosides. Basing on the information presented above, it is important that the 

prudent use of fluoroguinolones in the Ethiopian veterinary field should continue with the 

idea that their application sllOuld maximizc the thcrapeutic elTect and minimize the 

emergcnce of resistance as documcnted by Malorny et al. (I999): 

On the other hand recently research work demonstrated a rapid growlllg multidrug­

resistance for many Salmollella strains isolatcd fi'olll livestock and humans in many regions 

of the world. The predominant serovars iso lated of foods of animal origin, mainly S. 

Anatum and S. Dublin, have developed resistance patterns to strcptomycin, neomycin and 

tetracycline (Adesi yun and Oni, 1980; Shrama and Joshi, 1992). From abattoir 

investiga tions carried out in Brazil the dominant strain 1'1'0111 meat and lIleat products of' 

cattle origin was S. Dublin too and thi s serotype was resistant to tetracycline, 

chloramphenicol, kanamycin , ampicillin, nalidixic acid, gentamicin and trimethoprim­

sulillcthoxazole (Composs et aI. , 1989). Other authors stated that thc transition of 
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Antimicrobial sensitivity of Sa/mol/eli" isolates 

From the viewpoint of food hygiene and therapy of salmonellosis the sensitivity of 

Salmollella iso lates to commo nl y used antimicrobial agents is of pub lic health significance. 

In the present study 98 Salmollel/a strains (namely S. Anatu rn, S. Dublin, S. Meleagridi s, S. 

Muenchc lI, S. Saint paul and S. rough [orm) iso lated from the abattoir cattle samples, 

slaughterhouse personnel and minced beef n'om supermarkets have been tested fo r 

resistance aga inst J 7 antimicrobia ls. A ll Salmollella strains showed sensitivi ty against the 

J 7 drugs in the foll owing concentration: Amikacin (AK 30 ~lg), Ampicillin (AMP 10 ~lg), 

Cefu raxolin (CXM 30 ~lg), Chloramphenicol (C 30 ~lg), Coli stin (CT I 0 ~lg) , Enrofloxacin 

(ENR 5 pg), Furazolidon (FR I 00 ~lg), Gentamycin (CN 10 pg), Kanamycin (K 30 pg) , 

Nalidixin acid (Na 30 pg), Neomycin (N 10 pg), Polymyxin B (PB 300 10), Streptomycin 

(S 25 pg), SulphamethoxazollTrimethoprim (SXT 25 pg), Sul phonamide (SU 300 ~lg), 

Tetracycline (TE 300 ~lg) and Trimethopri m (W 25 pg). This is a clear indication that most 

of the antmicrobial drugs are rarely uti li zed in cattle hence no drug resistance was obselved 

antim icrobial testing. Preventi ng of development of resistance in Salmollella in food of 

animal orig in does not only imply that antibiotics should never be administered to control 

subcl inical Salmonella infection, but also that the usc of antibiotics for food of animal orig in 

in general should be to the least poss ible extent. Spccial care should be taken fo r the classes 

of antibiotics used for treatment of human Salmonella infections, notab ly flouroqu ino lones 

and aminoglycosides. Basing on the information presented above, it is important that the 

prudent use of fl uoroquinolones in the Ethiopian veterinary field shou ld continue with the 

idea that their applicati on shou ld maxi mize the therapeutic effect and minimize the 

emergence o f res istance as documented by MalOl'ny et al. (J 999): 

On the other hand recently research work demonstrated a rapid growIng l11ultidrug­

res istance for many Salmollel/a strains iso lated fro m li vestock and humans in many regions 

of the worl d. The predominant serovars iso lated of foods of animal o rig in, mainly S. 

Anatu m and S. Dublin , have develo ped res istance pattems to streptomyc in , neomycin and 

tetracycline (Ades iyun and Oni , 1980; Shrama and Joshi , 1992). From abattoir 

investiga tions carried out ill Brazi l the donli nan t stra in from meat and meat products of 

cattl e origi n was S. Dublin too and this serotype was res istant to tetracycl ine, 

chloramphenicol, kanamycin, ampicill in, nalidix ic acid, gentamicin and trimethoprim­

sul llletil oxazole (Composs et aI. , 1989). Other authors s tated that the transition of 
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multiresistant Salmollclla strains o'om cattle to human is (still) a seldom event, but a low 

risk does exist. 

.Regarding the g iven facts sa lmonellosis is of public health significance, because the 

probability of eating meat or meat products contaminated with Sallllollella must be taken 

into account. Prevention measures must start at the level of animal production. Reduction 

of the prevalence of Sallllollella should be based on good production practices (GPP) which 

includes biosecurity, cleaning, disinfection and animal hygiene. This GPP should 

furthermore be incorporated in food production, transport and selling as commodity food 

safety/quality assurance programmes. Integral for the success of intervent ions at the animal 

production level are in-depth understanding of the epidemiology and microbial 

characteristics of specific pathogens, animal identification and diagnostics. At the 

consumption end of the continuum, the public, especially food handlers and consumers, 

need education in safe handling of food. Furthermore, recommendations about important 

measures that reduce the general risk of infection from foods should be published. These 

consultation includes guidelines regard ing the storage, handling, use and preparation of 

meat and meat products. 

6. CONCLUSIONS AND RECOMMENDATIONS 

j . Concerning the "cow-chain" the prevalence of Sallllollella in single samples is relatively 

low in the faeces (2. 1 %) and mesenteric lymphnodes (4.2 %) of the Ethiopian abattoir 

cattle in comparison to the Salmollella loads of beef cuts (9,8 % and 11.9 % 

respectively) and minced beef from supermarkets (7.9 %). Apart from these sources the 

level of the Salmollella prevalence in stool samples of slaughterhouse workers (6.0 %) 

li es between these two groups. 

2. The highest prevalence of Sallllollella in beef cuts was found in cattle being slaughtered 

in poor condition. To reduce the Salmollella burden to the public it is therefore essential 

to perform intensive li ve inspect ion and to slaughter on ly healthy animals. 

3. The data [rolll bacterio logica l analys is of beef cut samples frolll abdomen (9.8 %) and 

diaphragm (1 1.9 %) show that there must have been severe add itional contaminat ions 

during the slaughter process, mainly duri ng the step of skinn ing. 

4 . In 6 % of the human stool samples [rom the slaughterhouse workers Sallllollella was 

iso lated . Theoreticall y, the employees play an illlpo rtan t role as a source for Salmollella 
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contami nation. On the other hand S. Meleagridis was only fo und III human faeces 

samples and this serotype was never isolated U·OIll the "cow chain". 

5. Although the level of the Salmollella load of minced beef from supermarkets (7.9%) 

does not exceed the Salmollella burden of the original beef cuts, there arises a severe 

ri sk for the consumer of raw beef 

6. The most liequent iso lated Sa/mollel/a serotypes In cattle/beef samples were 

S. Dublin and S. Anatum. S. Muenchen and S. rough form were found less frequently . S. 

Meleagridi s was only detected in human stool and S. Saintpaul in minced beef not 

orig inating from Addis Ababa slaughterhouse. 

7. None of the 98 tested Salmollella stra ins showed res istance against 17 antimicrobial 

substances. 

The following recommendations must be considered genera ll y and are important to improve 

the hygienic status of Ethiopian beef: 

• Separation of healthy and sick or suspected animals before slaughter and avoidance of 

stress to the animals, strict separation in the slaughterhouse between "unclean" and 

"clean" area. 

• Environmental factors such as insects, rodents and avian vectors must be under control 

because they are involved in the infection of herds as well as in the contamination of 

processing areas and carcasses. 

• During slaughter, Good Manufacturing Practices should be follo wed which include 

cleaning and disinfecting of knives and aprons, hand washing, avoidance of contact 

between carcasses and other surfaces and optimal cleaning education and motivation of 

slaughterhouse personnel and adequate control by competent official authority. 
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8 . APPENDICES 

Appendix 1. 

Positive cattle pooled samples of mesenteric lymph nodes and faeces 

Data worksheet 

Pooled 10 MeS.Ln Faeces Status Trans Cond Antibiogram Serovar 
1 p n p v 2 
2 p n p v 1 
3 p n p v 2 
4 p n p f 1 
5 n n n r 2 
6 n n n f 2 
7 n n n r 2 
8 n n n f 1 
9 n n n v 2 
10 n n n v 2 
11 n n n v 1 
12 n n n f 1 
13 n n n v 1 
14 n n n v 0 
15 n n n f 1 
16 n n n v 1 
17 n n n r 1 
18 n n n r 2 
19 n n n f 2 
20 n n n f 2 
21 n n n f 2 
22 p n p f 2 
23 n n n f 2 
24 n n n f 1 
25 n n n f 2 
26 n p p v 3 
27 p n p v 3 
28 n n n v 3 
29 n n n v 2 
30 n n n r 2 
31 p n p r 2 
32 p n p r 2 
33 n p p v 1 
34 n p p r 1 
35 n p p r 3 
36 n n n v 1 
37 n n n v 1 
38 n n n v 2 
39 n n n v 2 
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40 n n n v 2 
41 n n n v 2 
42 n p p v 2 
43 n n n v 2 
44 n n n r 1 
45 n n n r 1 
46 n n n r 1 
47 p n p r 1 

Appendix 2 

Created pool for the abdominal and diaphragmatic muscles 

Data work sheet 

Pooled A.M D.M Status Serotype Antibiogram 
10 
1 n n n 
2 n n n 
3 p n p 
4 n n n 
5 p p P 
6 n n n 
7 n n n 
8 p p P 
9 n n n 
10 n p p 
11 n n n 
12 n n n 
13 n n n 
14 n n n 
15 n n n 
16 n p p 
17 n n n 
18 n p p 
19 n n n 
20 p p P 
21 P p p 
22 P p P 
23 P n p 
24 P n p 
25 n n n 
26 n n n 
27 n n n 
28 n n n 
29 n p p 
30 n p p 
31 P p p 
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32 P p p 

33 P n p 
34 n p p 
35 p p P 
36 p p p 
37 n n n 
38 n p p 
39 p n p 
40 p n p 
41 p p P 
42 p P P 
43 n p p 
44 n p p 
45 P P P 
46 P n P 
47 n p p 

Appendix 3 

Abattoir Personnel Positive Results 

SA Status 

10 A010 
32 A032 
41 A041 
52 A052 
70 A070 
80 A080 
98 A098 
102 A102 
129 A129 
148 A148 
159 A159 
168 A168 
176 A176 
178 A178 
224 A224 
239 A239 
272 A272 
274 A274 

N = Negative; P = Positive 
SA = Salmonella Anatum 
SD = Salmonella Dublin 

P 
P 
P 
p 
p 
p 

P 
P 
P 
P 
P 
P 
P 
P 
P 
p 

P 
P 

SME = Salmonella Meleagridis 
SMU= Salmonella Muenchen 
SRF = Salmonella. rough form 
NR = No Resistance 

Antibiogram 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

60 

Serotype 

SO 
SA 

SME 
SME 

SO 
SME 

SO 
SA 

SO 
SA 

SME 
SA 

SME 
SR 

SA 
SR 

SA 
SA 

7SA 4SD 5SME 2SR 



Appendix 4 

Salmonella isolation in minced beef from supermarkets 

Supermarket Status Source 
10 No 

1 P 2 
2 n 1 
3 p 3 
4 p 1 
5 p 2 
6 P 2 
7 P 1 
8 p 2 
9 p 1 

10 p 2 
11 n 2 
12 n 2 
13 n 2 
14 p 1 
15 I::l 1 
16 n 1 
17 P 1 
18 P 3 
19 P 1 
20 P 2 
21 P 1 
22 n 2 

Total 

SA = Sa/mol/ella Anatum 

SD = Sa/mol/ella Dub lin 

SSp = Sa/mol/ella Saintpaul 

SRF = Sa/mol/ella rough form 

NR= No Res istance 

Storage Antiboigram 

1 NR 
2 NR 
1 NR 
1 NR 
0 NR 
1 NR 
1 NR 
2 NR 
1 NR 
1 " 
0 " 
1 " 
1 " 
1 " 
0 " 
2 " 
1 " 
1 " 
0 " 
1 " 
1 " 
1 " 

1 = Addis Ababa abattoir 

2 = Kaliti abatto ir 

3 = Kara abattoir 

(;1 

No. of Salmonella 
isolates 

SA SO ~ I~ 
1 

1 
1 

1 
1 

1 
2 

3 1 1 
2 1 

1 
1 

1 
2 

2 
1 

1 1 
12 4 9 1 



Appendix 5 

Questionnaire Specimen 

A. Abatloil· 

• Pre-Slaughter conditions 

1. Origin of an imals 

2. The Mode of Transport 

a. Vehicle b. Rail c. By foot 

3. Disease History trom source of animals 

4. Age groups of animals brought for slaughte 

a. Young b. Juveniles c. Adults 

5. Identification of animals 

a. Tatoo b. Ear tags c. None 

6. The number of animals slaughtered in a day 

7. Against which diseases are animals screened before slaughter 

8. Who carries out the ante-mortem inspection? 

a. Veterinarians b. Animal Health Technicians c. None 

• Siaughte.· Facilities 

9. The design and fac ilities in the abattoir 

10. The general surrounding in the abattoir 

II . The facilities used during slaughter of animals 

12. The type of protective clothing used by the personnel in the abattoir 

13. What is the source and quality of water used? 

a. Tap water b. Hand carried c. Borehole d. wells 

14. How are the an imals slaughtered? 

a. Mechanized b. Manual 

15. Who carries out the post-mortem inspection? 

a. Veterinari ans b. Animal Health Technicians c. None 

16. How are the condel1lned specimens disposed? 
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17. The disposal of waste 

a . Incenerator b. Pit-holes c. Open disposal 

18. What are the commonest conditions at meat inspection? 

• Post-Slaughter- handling and disease status 

19. The type of laboratory ana lysis in case of a suspected diseases 

20. Any reported disease cases frolll the personnel 

2 1. The type of storage fac ilities 

a. Cold rooms b. Fridges c. none 

22. How is the Illeat transported to the supermarkets and butcher shops? 

23. To which superlllarkets and butcher shops is the meat supp li ed in the city? 

B. Supe ... "ar-ket and butcher- shops 

I. The source of meat 

2. What is the mode of transportation of meat and Illeat proclucts 

a. Open Vehicles b. Closed Vehicles c. Closed and refrigerated d. By hand 

3. The type of storage facilities 

a. Cold room b. ReJ}-igerators c. None 

4. What are the types of meat processing carried out? 

5. The type of cutting facilities 

6. How is the packaging done 

7. Any previous complaints from clients on illness contacted on consumption of 

meat and meat products 

8. Is there any disease screening for the personnel? Which ones? 

9. The type of protect ive clothing used by the personnel 

10. Is there any inspection by the Public health personnel 

11. Are there any specimens sampled for laboratory analysis? 
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