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Abstract

The aim of the present study was to detect and identify acid fast bacilli
(AFB) from slaughtered cattle in South Darfur state, Sudan. A total of
6680 bovine carcasses were examined for caseous lesions at different
abattoirs in South Darfur State during 2007-2009. Four hundred
specimens were examined for presence of AFB using microscopic and
culture techniques. Isolated mycobacteria were identified with selected
biochemical tests. Out of the 6680 bovine carcasses examined, 400 (6%)
had caseous lesions; 145 of them (36.3%) revealed acid fast filaments
whereas 22 (5.5%) were harboring tuberculous AFB. Out of the
filamentous AFB, 26 isolates were identified as M. farcinogenes, 6 as M.
senegalense whereas the 22 non-filamentous AFB were identified as M.
bovis. The prevalence of caseous lesions was lower in this study
compared to previous ones. There was a marked decrease in prevalence of
filamentous AFB causing bovine farcy (2. 2%) compared to 7% that had
been detected during the mid 1970s from the same region.

Key words: Mycobacterium farcinogenes, M. senegalense, M. bovis, bovine farcy,
bovine tuberculosis, Darfur, Sudan.

Introduction

The genus Mycobacterium comprises a wide range of organisms,
including obligate parasites causing serious human and animal diseases,
opportunistic pathogens, and saprophytic species found in nature Kim et
al., (1999). Most of mycobacterial infections are caused by M.
tuberculosis complex (MTC) strains; however, non tuberculous
mycobacteria (NTM) infections are increasing particularly in
immunocompromised patients (Mokaddas and Ahmed, 2007).

Conventional definitive diagnosis of mycobacterial infections is
laborious and time consuming (Kim et al. 1999). Runyon phenotypic
criteria classified mycobacteria to slowly growing, rapidly growing,
pigmented and non-pigmented species (Runyon, 1959). The rapidly
growing mycobacteria (RGM) include 56 environmental species. Fifteen
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species are incriminated in human and animals diseases and they belong
primarily to Mycobacterium chelonae—abscessus, Mycobacterium
fortuitum and Mycobacterium smegmatis groups. (Pfyffer et al., 2003 and
Brown-Elliott & Wallace, 2002), whereas M. senegalense, M. farcinogenes
and M. porcinum are pathogens of veterinary importance. M. senegalense
and M. farcinogenes cause bovine farcy in tropics and they are classified
as rapid growing mycobacteria (Chamoiseau, 1979; Roth et al., 2000),
however, El Sanousi et al., (1979) considered M. farcinogenes slow
growing mycobacterium. Mohan, (1985) isolated M.sengelense from
bovine tuberculous lesions in Nigeria. Oh et al. (2005) reported M.
senegalense in human catheter-related bloodstream infection in a cancer
patient in Korea while, Wong, et al., (2005) reported M. farcinogenes in
human hip joint arthroblasty. Mycobacteria can be identified by the
traditional cultural properties on solid media such as growth rate, pigments
and consistency (Ridell and Goodfellow 1983; Hamid and Goodfellow
1995 and Dwight et al., 2004). Different biochemical reactions described
by (Ridell et al., 1985; Palomino et al., 2007; Chamoiseau, 1979;
Goodfellow and Wayne 1982 and Viencet et al., 2009) have been used in
identification of Mycobacterium spp. El Sanousi et al., (1979) and Tag
Eldin et al., (1988) reported that the farcy agents were strongly catalase
positive, urease negative and arylsulphatase negative. While Ridell and
Goodfellow (1983) and Ridell et al, (1985) found that M. farcinogenes
was catalase negative in contrast to M. sengelense. Chamoiseau (1979)
and Goodfellow and Wayne (1982) recorded that both M. farcinogenes
and M. sengelense were catalase and nitratase positive and urease
negative. Viencet et al., (2009) recorded that M. sengelense was nitratase,
urease and arylsulphatase positive. Murray et al., (2007) stated that
M.farcinogenes was urease positive.

The aim of the present study was to detect and identify acid fast bacilli
(AFB) from slaughtered cattle in South Darfur state, Sudan.
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Materials and Methods
Study area and target host

This study was conducted in South Darfur State, Western Sudan, while
some samples were collected from Bagara cattle slaughtered at Al
Sabalouga slaughterhouse in Omdurman after antemortem inspection.

Pathological observations

At necropsy any tuberculous or caseated lesion was recorded, fully
described and 1cm?® portions of the target lesions were immediately fixed
in 10% buffered formal saline for routine histopathology according to
methods described by Hewitson and Darby (2010).

Sampling

Four hundred tuberculous or caseated bovine tissues were collected in
sterile containers for mycobacteriology according to methods described
by Burnett and Crocker (2005).

Microscopy

Direct smears were prepared from caseated material while, homogenized
smears were made by incision and mortaring of tuberculous lymph nodes
and lung tissues using 0.5-1ml sterile saline to obtain homogenized
suspension according to Konemann et al., 2005; Rieder et al., (2007) and
Goldman and Green, (2009) with some modification in the incubation
period of decontaminant which hold at 10 and 5 minutes respectively
instate of 15 minutes.

Culturing

Culturing was applied in duplicate Lowenstein-Jensen (LJ) medium
slants either pyruvate (0.4% ) or glycerol supplemented and incubated at
37C for up to 8 weeks as described by Kent and kubica, (1985). Direct
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culturing (n = 100) was applied after disinfecting the outer tissues
surfaces then a loopfull of inner exudate inoculated into LJ culture
medium. While, aliquots of treated homogenate (n = 300) were inoculated
into LJ medium according to Munyeme et al., (2009).

Herein the samples were labeled by two letters and serial numbers. The
letters indicated the genus and species name e.g. (Mb11: Mycobacterium
bovis) followed by the sample$ number. Growth was confirmed by Zeil
Nelson stained films for demonstration of acid fast bacteria which were
designated as either bacilli or filamentous.

Phenotypic properties

Observation of growth rate, pigment production, colony of organism
morphology and determination of biochemical tests followed methods
described by Kent and Kubica, (1985)

Results

Pathological observations revealed both lymphatic and pulmonary
Mycobacterium infection characterized by complete caseation,
tuberculous lesions and calcifications. Histopathological sections showed
typical granulomatous lesions. These lesions were found microscopically
harbor either acid fast filaments or bacilli (Table 1) and (Fig. 1).

Recovered Mycobacterium

Direct culturing of (100) caseated tissues and indirect cultures of
homogenate (300) samples revealed 59 isolates of filamentous shape and
18 rods as in table (2). Seven filamentous isolates were missed during
routine laboratory work.

Phenotypic properties of cultures
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The majority of filamentous acid fast bacteria which were tentatively
identified as M. farcinogenes produced white - grey or yellow colonies.
The scotochromogenic isolates produced yellow (13 isolates), white- grey
(38 isolates) and brown colonies (1 isolate). Some colonies grew deeply
embedded into the medium and were strongly adhesive to slants. The
shape and consistency of the colonies was granular- rough bread crumb-
like (30 isolates), rough — button and rounded colonies (16 isolates) or
waxy (6 isolates) (Fig.2).

Fifty farcy isolates (84.7%) were considered as slow growing
Mycobacteria (SGM). While 9 isolates (15.3%) were classified as rapid
growing Mycobacteria (RGM)

Biochemical tests

Results of biochemical investigation of 32 filamentous
Mycobacterium isolates are shown in table (3). Accordingly 6 strains
were considered M. sengelenses and the remaining 26 isolates were
identified as M. farcinogenes. Twenty farcy isolates (MF: 2, 4, 14, 17, 18,
34, 35, 36, 37, 38, 39, 43, 75, 136, 140, 162, 171, 185, 225 and 252) were
not biochemically investigated due to weak growth and dryness of
indirect cultured colonies.

Table (1): Incidence and type of Mycobacterium infection among the
examined carcasses

No. of Carcasses| No. of caseated| No. of acid No. of acid
examined tissues Fast Filaments| Fast
Type of (%) bacilli (%)
infection 6680 400 (6%) 145 (36.3) 22 (5.5)
Lymphatic 137 (34.3) 18 (4.5)
form
Generalized 8 (2) 4(1)
form
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Table (2): Recovery rate of Mycobacterium spp from infected tissues

No. of | No. of acid| No. of acid| Total No. of
tissues Fast Filaments| Fast bacilli| acid fast
examined (%) (%) bacteria
400 (100%)
Acid fast positive 145 (36.3) 22 (5.5) 167 (41.8%)
films
Positive  acid  fast 59 (14.8) 18 (4.5) 77 (19.7%)
cultures
Direct culture 100 27 (27) 0 27 (27)
Culture of | 300 32 (10.7) 18 (6) 50 (16.7)
homogenates
Recovery rate 59 (40.7) 18 (81.8) 77 (46%)

(out of smear +ve

films)
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Fig.(1): bovine farcy Lesions and ZN stained films noted in Nyala
abattoir
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1, 3: lungs lesions showing complete granulomations, caseation and
calcifications.

2. Embedded lung nodules contain yellow caseation.

4. Mediastinal lymph node showing enlargement and tuberculous lesions

5. Thin acid fast filaments prepared from picture (2).

6. Thick acid fast filaments prepared from picture (3).
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Table: (3): Phenotypic and biochemical properties of filamentous Mycobacterium isolates

No Code Culture Catalase Nitrate Urease Arylsulphatas | Growth rate/ | pigment
type 68C test test e morphology S

1 MF1 H +ve +ve -ve -ve S-GR G-W

2 MF13 H +ve +ve +ve -ve S-Waxy Yellow
3 MF 202 H +ve +ve -ve -ve S-BR G-W

4 MF204 H +ve +ve - ve -ve S-BR G-W

5 MF208 H +ve +ve - ve -ve S-BR G-W

6 MF216 H +ve +ve +ve -ve S-Waxy Yellow
7 MF217 H +ve +ve -ve -ve S-Waxy Yellow
8 MF219 H +ve +ve -ve -ve S-Waxy Yellow
9 MF244 D&H +ve +ve -ve -ve S-BR G-W
10 MF245 D&H +ve + ve -ve -ve S-BR G-W
11 MF246 D&H +ve +ve -ve -ve S-BR G-W
12 MF260 D&H +ve +ve -ve -ve S-BR G-W
13 MF264 D&H +ve +ve -ve -ve S-BR G-w
14 MF265 D&H +ve +ve -ve -ve S-GR yellow
15 MF266 D&H +ve +ve +ve -ve S-GR Brown
16 MF267 Ind + ve +ve -ve -ve S-Waxy Yellow
17 MF270 Ind +ve +ve -ve -ve S-BR G-W
18 MF271 Ind +ve +ve -ve -ve S-BR G-W
19 MF274 Ind +ve +ve -ve -ve S-BR G-W
20 MF284 D&H +ve + ve -ve +ve S-BR G-W
21 MF287 D +ve +ve -ve -ve S-GR G-W
22 MF288 D&H +ve +ve -ve -ve S-GR yellow
23 MF304 D +ve +ve +ve -ve S-BR G-W
24 MF305 D +ve +ve +ve -ve S-GR G-W
25 MF306 D +ve +ve -ve -ve S-GR G-W
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26 MF310 D +ve +ve +ve +ve S-GR yellow
27 MF314 D +ve +ve +ve +ve S-GR G-W
28 MF319 D +ve +ve +ve ++ve S-GR G-W
29 MF320 D +ve +ve +ve +ve S-GR G-W
30 MF321 D + ve +ve +ve +ve S-BR G-W
31 MF322 D +ve -ve +ve -ve S-BR G-W
32 MF323 D +ve +ve -ve -ve S-waxy G-W

Keys:

MF= M. farcinogenes, H. = homogenate culture, D. = direct culture. D&H = both direct and homogenate culture, ND = Not done, S-GR =
Slow -Granular Rough colony, S-BR= Slow-Button shaped rough colonies and G-W= Grey to White colony
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Fig.(2):

1-4: Direct cultures of M. farcinogenes grown on LJ medium, showing grey rough
colonies (MF1), yellow rough colonies (MF265 and 288) and button gray — white
colonies (MF284).
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5-8: Culture of homogenate lesions on LJ medium showing yellow waxy colonies
(MF216) and Grey- white rough button shaped colonies (MF, 245, 264 and 271).

9: ZN stained film from fresh farcy lesion showing contaminated acid fast filaments.

10: ZN stained film from homogenate culture showing pure acid fast filaments

Discussion

The gross pathology of bovine farcy infection showed tuberculous
lesions similar to those seen in tuberculosis infection (Mohan, 1985).

Conventional microscopic and culturing methods still have a golden
diagnostic value in mycobacteriosis.  Microscopic examination
demonstrated 167 (41.8%) films harboring acid fast bacteria
morphologically classified to rods 22 (5.5%) and filamentous 145
(36.3%) mycobacteria. Cultivation of 400 caseated tissues revealed 77
(19.3%) isolates of these 18 (4.5%) were acid fast bacilli and 59 (14.8%)
acid fast filaments identified farcy agents. The reduction in growth rates
of farcy agents was due to toxic decontaminant effect used in
decontamination of homogenates cultures of Mycobacterium spp (Kent
and Kubica, 1985). The present study showed that farcy agents were
affected by 5% oxalic acid within 10-15 minutes and cultures produced
very small colonies which soon got dried when incubated for long
periods. However, the organisms withstood incubation in the same
decontaminants concentration with holding time of 5minutes and
produced good and pure growth in LJ medium reliable for chemical and
biochemical analysis.

Filamentous mycobacteria (52) were found to be slow growers (41) and
produced grey- white, folded or button shaped colonies with rough
consistency. These observations agree with Ridell and Goodfellow (1983)
and El Sanousi et al. (1979) and not with Roth et al. (2000) who recorded
that both farcy agents were rapid growing Mycobacteria. Other (5) slow
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growers produced waxy yellow or gery- white colonies not easy
emulisifiable in water. The rest filamentous agents (6) were rapid growers
and produced yellow, granular rough colonies, not easy to emulsify in
water. These were isolated from Umbararu breeds but unfortunately they
dried and their chemical and biochemical profile were not determined. M.
farcinogenes isolates grew slowly in both LJ medium with pyruvate or
glycerol supplementation but produced good growth during the 4™ week
of incubation as described by El Sanousi et al. (1979).

Biochemical analysis of 32 isolates illustrated that all tested
filamentous Mycobacteria were catalase 68C positive and 96.9% reduced
nitrate which agrees with El Sanousi et al. (1979), Chamoiseau (1979)
and Goodfellow and Wayne (1982). However, two isolates (3.1%) MF1
and MF322 were nitrate negative. Urease production was negative in
65.6% as reported by El Sanousi et al., (1979) while 34.4% only were
urease positive (MF266, 304, 305,310,314,319, 321 and322) and this
agrees with the results obtained by Murray et al., (2007). Arylsulphatase
test showed negative reaction for 26 tested strains which were considered
as M. farcinogenes while, 6 strains (MF: 284, 305, 310, 314, 319, 320,
321) were arylsulphatase positive and were considered M. sengelense
strains as recommended by Ridell and Goodfellow (1983), Mohan, (1985)
and Viencet et al., (2009) .

Chamoiseau, (1979), El Sanousi et al. (1979) and Hamid and
Goodfellow (1995) reported that M. farcinogenes was the sole causative
agent of bovine farcy in the Sudan. In this study both M. farcinogenes and
M. sengelense were isolated and identified. However, isolation of M.
sengelense was not recorded before in the Sudan, in spite of its
incrimination as one of the bovine farcy causative agents in many other
African countries (Chamoiseau, 1979 and Mohan, 1985).
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Conclusions and recommendations

Phenotypic properties of Mycobacterium still remain as reliable
diagnostic tools in developing countries. Bovine farcy in the Sudan is
caused by both M. farcinogenes and M. sengelense. Farcy agents were
found sensitive for 5% oxalic acid and many cells were damaged when
incubated for 10 minutes.

Further screening and identification of Mycobacterium spp. is needed
especially in developing countries to build a concrete base to control
infection caused by these fastidious bacteria which have recently merged
as public health hazard.
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