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Abstract: This study, reviews a 3 year period (2005 to 2007) record of slaughtered
cattle, sheep and goats at Arusha abattoir in Northern Tanzania. Tt aimed to
determine the prevalence of disease conditions affecting the liver. A total of
115186 cattle, 61551 sheep and 37850 goats were slaughtered and 18829 (16.3%),
10515 (17.1%) and 7011 (18.5%) livers of cattle, sheep and goats respectively were
condemned due to 11 diseases/conditions namely fasciolosis, stilesiosis,
hydatidosis, calcified cysts, abscess, Cysticercus tenuicollis  infection,
telangiectasis, hepatitis, fatty degeneration, melanosis and liver cirthosis. Of the
slaughtered cattle, in sheep and goats a significantly (p<0.05) lugher prevalence of
fasciolosis was recorded in cattle liver (8.6%) than sheep (3.1%) and goats (3.1%).
Collectively, fasciolosis was the leading cause of liver condemnation and was
responsible for 52.6, 18.2 and 16.9% of total liver condemnations 1in cattle, sheep
and goats respectively. Highest percent of liver condemnations were observed
during the rain season (March to Tune). Because of their zoonotic nature, the
observed high frequency of hydatidosis, fasciolosis and C. tenuicollis infections
15 thought to pose a public health risk among consumers. The public health
unplications of the quantity of infected livers condemned on consumers and the
role which post-mortem inspection plays in safeguarding the health of the public
is enormous. Although the data obtained from this survey could not be wholly
relied upon as accurate, 1t can be used as a baseline for the proper evaluation of the
status of these liver diseases in future co-ordinated researches.
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INTRODUCTION

Tanzania has a cattle population of 17.7 million of which 95% are of the indigenous
Tanzanian Shorthorn Zebu (TSZ) genotype kept by the traditional sector (MAFS, 2002).
Goats and sheep population 1s estimated at 12.5 million and 3.5 million respectively and are
also kept by pastoral communities as source of food and income generation thereby
improving socio-economic status (MAFS, 2002). The contribution of livestock to the national
economy and food security is 18% of total GDP. The indigenous cattle provide more than
70% of the meat as well as 67% of milk consumed in Tanzarma.

Livestock brought for slaughter in Arusha and other urban areas in Tanzania come from
pastoral and agro-pastoral community villages where disease control regimens are limited to
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endemic tick borne diseases and trypanosomosis (Swai et al., 2005). Veterinary services are
rarely extended to villages for many reasons including shortage of veterinary staff, poor
transport infrastructure and limited diagnostic facilities and drugs (Kambarage et al., 1995).
The lack of veterinary services to these livestock rearing areas suggests a possible
widespread occurrence of diseases in traditional cattle herds. This further suggests that most
cattle brought for slaughter may harbowr chronic or subclinical infections which can rarely
be detected during ante-mortem examination (Kambarage et al., 1995).

Food ammals are useful as they supply quality protemn and revenue to man, but on the
other hand they serve as vehicles of disease transmission. Beside economic losses, diseases
of cattle, sheep and goats might constitute an epidemiologic and zoonotic threat. As such
problems concerming meat hygiene and possible health risks to the consumer should be
documented during both ante mortem and postmortem examination In this context,
meat-inspection data are a potential source of information and have an important role to play
in epidemiology and preventive veterinary medicine (Gracey et al., 1999). Monitoring disease
and other conditions at slaughter has been recognized as one way of assessing the disease
status of a herd (Herenda and Jackel, 1994), however this source of mformation 1s not bemng
fully exploited worldwide. The purpose of the present study was to investigate the
occurrences and prevalence of disease conditions affecting the liver of slaughter ruminants
at Arusha abattour, Tanzania during a 3-year period (2005 to 2007).

MATERIALS AND METHODS

Study Area and Animals

The study was a retrospective abattoir survey which used abattoir data for a period of
3 years from January 2005 to December 2007 and involved 11586 cattle, 61551 sheep and
37850 goats slaughtered at the municipal abattoir in Arusha region, Tanzania. The
municipality lies between 1.6° and 4.0° latitude South and 34.5% and 37.5° longitude East.
According to Tengeru meteorological station in Arusha, Tenzama the region has both
unimodal and bimodal rainfall patterns, with short rains starting in September and ending in
December and long rains starting in March and ending in May. During data analysis, a rainy
season’ was assigned to September-December and March-May periods and the rest of the
months were regarded as a dry season. The ramfall in highlands 1s bimodal and receive
between 800 to 1,200 mm of rainfall and lowlands are unimodal receiving 500 to 700 mm of
rainfall. The mean monthly temperature range of Arusha region is 20°C. However during the
cooler period (June-August) the mean average temperature drops to 17°C.

It was not possible to get the exact records on breed, gender and age for each
slaughtered animals during the study period due to poor recording systems at the abattoir.
With regards to the set up of livestock sector in Tanzama particularly in Arusha region,
almost all ammals sent for slaughter are adult and come from traditional sector. It is
documented that more than 98% of the livestock population in the country are of indigenous
types, kept in the traditional sector. For example, the indigenous cattle are dominated by the
Tanzama Short horn Zebu (TSZ,) and Ankole breeds (MAFS, 2002). Tt was also difficult to
precisely trace back the geographical origins of all animals slaughtered due to lack of rehiable
amimal 1dentification method making 1t difficult to relate the findings to a particular locality.

Criteria for Selection of Cases and Procedures

Daily condemnation records for cattle, sheep and goats in the Arusha municipal abattoir
were used to establish the prevalence of liver diseases and lesions involved. Records of total
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mumber of animals slaughtered and the liver lesion(s) observed and condemned were
collected. Routinely, meat mnspectors physically examined all live ammals presented for
slaughter a day before or shortly prior to slaughter and only clinically healthy animals were
registered for slaughter. All ammmals found climcally unhealthy during antemortem
examination were isolated in the detention place for firther observations. During the routine
postmortemn meat inspection, a thorough visual exammation, palpation and systematic
incision of carcasses and visceral organs particularly, lungs, liver, kidney, heart and spleen
was carried out according to procedures described by Gracey ef al. (1999) and the Tanzania
general guidelines on meat inspection. Liver diseases and lesions were grossly diagnosed
based on pathological changes of organ colour, size, morphology, consistence, presence of
lesions and parasites. At the end of meat inspection every day, all partial and total
condemned organs were taken to the abattoir laboratory for further examination and
identification of the lesions and parasites. In case of doubts, lesions that would further need
mvestigations and as means of external validation, the abattoir submits samples to Arusha
Veterinary Investigation Centre (VIC) to confirm diagnosis of conditions detected during
meat inspection.

Quality Control of the Data

As a means of quality control of data, recorded cases excluded from this study were
those with no proper diagnosis of liver lesions and ambiguous information on species and
slaughter date. Primary data for liver fasciolosis were also collected by performing inspection
of cattle slaughtered at the abattoir for 30 days in July 2008 to validate secondary data from
the retrospective study. Liver inspection was carried out by visual examination, palpation
and mcision. Fasciola nfection was judged based on liver enlargement with bumpy, raised
and/or depressed areas, dark blue to black disclowrations, hardness in consistence and on
mneision liver flukes sometimes were seern.

For Fasciola species identification, one or more samples of the worms were collected
from 125 livers which had active infection. The worm samples were preserved m universal
bottles which contained 70% ethanol during field work. The samples were subsequently
transported to the laboratory at the Faculty of Vetermary Medicine, Sokoine University of
Agriculture in Morogoro.

Laboratory Sample Processing and Fasciola Species Identification

For each of the 125 samples of Fasciola collected, a prelimmary identification was done
through observation of the morphology and measurements as described by Soulsby (1982).
Thereafter, 60 randomly drawn samples, with an average of 15 per each source of the cattle
were stained for detailed microscopic examination. Staining of Fasciola was carried out as
described by Soulsby (1982). Briefly, Fasciola worms were hydrated using the sequence of
70, 50, 30% ethanol (changed two times) for 5-10 min in each. Then the worms were stained
in 1 mL aceto alum carmine selution diluted with 5 mL of distilled water for 10 min. Thereafter,
the worms were washed in water before differentiation of specimens in 2% aqueous
hydrochlone acid selution until their surface became pale pink and the outline of the internal
organs were visible. The worms were washed in distilled water before being dehydrated in
30, 50, 70, 90% and absolute alcohol two tunes i each concentration for 5-10 min. Lastly, the
worm samples were cleared in clove oil, mounted on the glass slide and observed under
stereo microscope at 20 x magnification with a side lamp.

For further Fasciola species identification, eggs which were laid in the 70% ethanol were
recovered by sedimentation technique. A total of 50 samples had eggs which were examined
using a compound microscope with a 10x and 40x objective lens.
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Data Analysis

Data were analysed using Epi Info version 6 statistical software (Coulombier et al., 2001).
Using statcale, proportions of categorical variables were computed and further compared
using chi-square test at critical probability of p<0.05. The strength of associations between
dependent and independent variables were determined using 2x2 contingency tables. The
variables compared included proportions of liver lesions by vears, seasons and species.

RESULTS

A total of 115186 cattle, 61551 sheep and 37850 goats were slaughtered between 2005
and 2007 (Table 1) and during the period 18829 (16.3%), 10515 (17.1%) and 7011 (18.5%)
cattle, sheep and goat livers respectively were condemned. Overall, fasciolosis was the
leading cause of liver condemnation and was responsible for 52.6, 18.2 and 16.9% of total
liver condemnations in cattle, sheep and goats respectively (Table 2). A significantly (p<0.05)
higher prevalence of fasciolosis was also recorded in cattle liver (8.6%) than sheep (3.1%)
and goats (3.1%). In the primary data obtammed in July 2008, out of 4329 livers mspected and
469 (10.8%) were condemned due to various causes. Out of the condemned livers,
150 (31.9%) were due to fasciolosis (Table 3). The prevalence of fasciolosis recorded during
July 2008 was 3.4% and up to 83.3% of the Livers condemned due to fasciolosis had active
infection with live flukes. Laboratory species identification of liver flukes sampled revealed
that all the 60 worm samples examined were Fasciola gigantica.

Table 1: The number of animals slaughtered and liver condemnations due to different disease conditions recorded between
2005 and 2007

No. (%) of animals diagnosed to have different disease
conditions and lesions in the liver

No. of
animals Calcified Cysticercus teruicollis
Year  Sp. slaughtered  Fasciolosis Stilesiosis  Hydatidosis  cysts Abscesses infection
2005 Cattle 31080 3315(10.7) 0(0.0) T73(2.5)  T02(2.3) 462(1.5) 0(0.0)
Sheep 14501 435 (3.0) 1603(11.1) 543 (3.7)  244(1.7) 156(1.1) 63 (0.4)
Goats 9088 255(2.8)  953(10.5) 398 (4.4)  222(2.5) 184 (2.0) 35(0.4)
2006 Cattle 40069 3579 (8.9) 0(0.0y 1721 (4.3) 819(2.1) 491 (1.2) 0 (0.0)
Sheep 20266 693 (3.4) 1708 (8.4) 720 (3.6) 213(1.1) 307(1.5) 35(0.2)
Goats 14020 510 (3.6) 906 (6.5) 541 (3.9)  304(2.2) 262(1.9) 44 (0.3)
2007 Cattle 44037 3009 (6.8) 0(0.0y 1211 (27 637(1.5 366(0.8) 0 (0.0)
Sheep 26784 784 (29) 1691 (6.3) 883 (3.3) 201(0.8) 139(0.5) 51 (0.2)
Goats 14742 420 (2.8) 922 (6.3) 599 (4.1) 695(4.8) 135(0.9) 39 (0.3)
Total Cattle 115186 9903 (8.6) 0(0.0) 3705(3.2) 2158(1.9) 1319(1.1) 0(0.0)
Sheep 61551 1912(3.1) 5002 (1) 2146(3.5) 658(1.1) 602(1.0) 147 (0.2)
Goats 37850 1185(3.1) 2781 (7.3) 1538(4.1) &95(1.8) 581(1.5) 103 (0.3)

Table 2: No. (20) of condemned livers due to liver diseases among the condemned livers between 2005 to 2007 in
slaughter stock at Arusha abattoir, Tanzania

No. (%0) of livers condemned

Disease conditions Cattle (n =18829) Sheep (n =10515) Goats (n =7011)
Fasciolosis 9903 (52.6) 1912 (18.2) 1185 (16.9)
Stilesiosis 0 (0.0) 5002 (47.6) 2781 (39.7)
Hydatidosis 3705 (19.7) 2146 (20.4) 1538 (21.9)
Calcified cysts 2158 (11.5) 558(6.3) 595 (9.9)
Abscesses 1319 (7.0) 602 (5.7) 581 (8.3)
Cysticercus teruicollis infection 0¢0.0) 149(1.4) 103 (1.5)
Others (telangiectasis, hepatitis, 1744 (9.2) 46 (0.4) 128 (1.8)

fatty degeneration, melanosis
and liver cirrhosis)
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Table 3: Prevalence of bovine liver fasciolosis based on cattle market as recorded in July 2008
No. (20) of liver condemned

No. of cattle No. of liver due to Fasciola infection Fasciolosis
Cattle market slaughtered condemned (%0) (proportion of livers condermnned) prevalence (%)
Meserani 1707 193(11.3) 61 (31.6) 3.5
Ngaramtoni 1232 153(12.4) 36(23.5) 2.9
Themi 752 83 (6.0) 39 (46.9) 5.1
Oldonyosambu 640 16465 (13.3) 14 (35.0) 2.1
Total 4329 469 (10.8) 150 (31.9) 3.4
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Fig. 1: Monthly fluctuation of liver condemnations between 2005 to 2007

The ammual prevalence of hydatidosis, calcified cysts and abscesses in different animal
species during the survey period was almost constant (Table 1). Other disease conditions
which were recorded at a low prevalence mcluded telangiectasis, hepatitis, fatty
degeneration, melanosis and liver cirrhosis. Stilesiosis and C. fenuicollis infection were
recorded only in sheep and goats. The percentages of different liver conditions recorded in
2005, 2006 and 2007 were not statistically different (p>0.05) among cattle, sheep and goats
(Table 1). Similarly, the percentages of different liver lesions recorded in cattle, sheep and
goats were statistically not different (p=0.05) (Table 1). There were no significant (p=>0.05)
variations between liver condemnation percentages due to various diseases during rain and
dry seasons among cattle, sheep and goats. Figure 1 shows the monthly fluctuation of liver
condemnations between 2005 to 2007, Highest percent of liver condemnations were observed
during the rain season (March to June).

DISCUSSION
The findings of tlus study show the prevalence of liver diseases in cattle, sheep and
goats slaughtered at Arusha municipal abattoir. Cattle had the highest number of liver

condemnation rate and fasciolosis was the leading cause of condemnation of the liver, in
cattle, sheep and goats alike. The fact that only clinically healthy ammals are slaughtered the
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true prevalence of different liver diseases could probably be much higher as many cases were
likely to remain urmoticed or undiagnosed because of meat inspectors’ personal error,
non-cooperativeness of the butchers, use of gross pathology in the diagnosis of the
diseases and general poor record keeping. Furthermore, given the large size of the liver and
inadequate meat inspectors, it is also possible that prevalence of some diseases has been
underestimated. Furthermore, some livers with localized or partial infection might have been
passed as fit for human consumption after trimming off the affected parts of which such
cases might have not been recorded. This merits for more extensive epidemiological
mvestigations to better determine the prevalence, economic impact and the public health
importance of the diseases. Although, abattoir swveys have limitations, they are an
economical way of gathering information on livestock diseases. Nevertheless, the observed
frequency of hydatid cysts and C. tenuicollis and liver fasciolosis at slaughter house should
be considered as a risk for public health since they are zoonotic.

Liver condemnation due to fasciolosis in cattle (8.6%), sheep (3.1%) and goats (3.1%)
suggest the parasite economic importance in domestic ruminants. Indeed, fasciolosis was
the leading cause of liver condemnations as had also been previously reported by
Kambarage et al. (1995). Similar findings have been reported in Kenya (Mungube et al.,
2006). Nevertheless, a survey in Hai Tanzania, Mekelle in Ethiopia and Kafue in Zambia
reported a higher prevalence of 14.04, 24.3 and 41.3%, respectively (Phuri et af, 2005,
Swai and Ulicky, 2009, Berhe ez al., 2009). Apart from its veterinary and economic importance
throughout the world, fasciolosis has recently been shown to be a re-emerging and
widespread zoonosis affecting a mumber of human populations (Mas-Coma et al., 2005,
Esteban et al., 2003). Furthermore, as a zoonotic disease, the World Health Orgamzation
(WHO) estimated that 2.4 million people were infected with Fasciola in 1995 and a further
180 million were at risk of infection (World Health Orgamzation, 1995).

Similarly, Stilesia infection contributed sigmficantly to sheep and goat liver
condemnations. Elsewhere in Eastern Africa, a survey in Ethiopia by Sissay et al. (2008)
reported a stilesiosis prevalence of 40 and 46% in sheep and goats respectively. A study by
Mungube et al. (2006) in Kenya reported a prevalence of 28 and 22% in sheep and goats,
respectively. Although, Stifesia infection 1s not usually perceived to be important in live
animals, the parasite contributes significantly to condemnations of otherwise edible meat in
sheep and goats as it has been shown in the current study.

Upto 3.2, 3.5 and 4.1% of cattle, sheep and goat slaughtered at Arusha abattoir between
2005 and 2007 had Hydatid Cysts (HC) in the liver. Similar low level of infection rates of HC
were reported by Njoroge et af. (2002) and Ansari-Lari (2005). In contrast, a high prevalence
of HC in cattle, sheep and goat liver was reported in Sudan (Elmahdi et al., 2004), Morroco
(Azlaf and Dakkak, 2006) and Ethiopia (Kebede et al., 2009). The differences in prevalence
of HC may arise due to differences in envirommental conditions that are conducive to the
perpetuation of the parasite, abundance of infected definitive host, livestock husbandry,
stocking rate, nature of the pasture and grazing patterns of ammals. Importantly, HC 15 a
potential threat to humans in Tanzania. Because of presence of large stray dog population
in the country and improper disposal of abattoir condemned organs, there 13 a big possibility
of the disease to affect a higher human population. A study by Emest et al. (2009) reported
higher incidences of HC in the Maasai population of northern Tanzania. Tt is clear therefore
that the abattowr HC records in domestic ruminants in the region gives more evidence of
possible higher rates of the disease in humans.
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Published reports on the incidence of C. fernuicollis shows a wide range varying from
0.2% m Australia to 23% in Nigena (Akinboade and Ajiboye, 1983; Sanyal and Sinha, 1983).
A study in Gambia reported a prevalence of 2% in the goats and 2-5% in the sheep
(Goossens et al., 1998), Johnson et al. (1999) reported 1.9% infection rate in goats in the
Sultanate of Oman while Kara et al. (2009) reported a prevalence of 12.13% in Turkey.
C. tenuicollis 1s the mtermediate stage of the tapeworm Taeria hydatigena, which 1s found
in a number of carmivore species. It 1s likely in Tanzama that, the incriminating defimtive
host is the stray dogs and possibly the fox. In this study, the prevalence of 0.2 and 0.3%
for C. tennuicolis in sheep and goats respectively has been observed. The prevalence of
cysticercosis was probably much higher, as C. tericollis most often resides in extrahepatic
sites, such as the mesentery, omentum and serosal surfaces of the peritoneal cavity and may
be encountered with aberrant migrations in the lungs and abdominal viscera (Johnson et al.,
1999). Although, C. temuicollis is not generally considered a parasite of man, its public health
significance should not be under rated, as cases have been reported in this species and in
the absence of suitable hosts the parasite may adapt itself to humans (Akinboade and
Anboye, 1983).

Compared to the findings of Cadmus and Adesokan (2009), who reported 2.9%
condemnation rate of liver due to hepatic abscesses in Western Nigeria, in the present study
the liver condemnation rate due to abscesses was 1.1% in cattle, 1.0% in sheep and 1.5% 1n
goats. Rosa et al. (1989) reported the incidence of hepatic abscesses in goats in Northeast
Brazil to be 2.5%. However, Ahmedullah et al. (2007) reported 3.8% liver condemnation rate
in Bangladesh caused by abscesses. Normally liver abscesses are bacterial based and the
mnfection occurs due to migrating intestinal parasites which pre-optimize the conditions for
a secondary bacterial infection (Rosa et al., 1989). Moreover, hepatitis in slaughter stock was
recorded at 1.0% of the slaughtered cafttle. This was commonly associated, with liver
enlargement manifested by gross rounding of the edges (hepatomegaly) and sometimes
adhesions to the peritoneal membrane.

Calcified cysts were also among the lesions which sigmficantly contributed to the liver
condemnation in cattle (1.9%), sheep (1.1%) and goats (1.8%). Higher from the current
finding, Swai and Ulicky (2009) reported a prevalence of 7.3% of calcified cysts in Hai
Tanzama. The actual causes of the cysts was not established but a number of parasitic
conditions can be listed like hydatidosis, C. tenuicollis, C. bovis, Linguatula larvae and
toxocariasis.

Other conditions observed at a lower percentage during this study included,
telangiectasis, fatty degeneration, melanosis and liver curhosis. The rarity of these lesions
would suggest that they are likely to be of minor concern and would be expected to appear
only sporadically.

In general, liver condemnations as have been reported mn this study impact negatively
on the economic status of the traders and the livestock industiy at large. For example,
Mwabomimana (2008) estimated the economic loss at Arusha abattor Tanzama per
annum due to fasciolosis liver condemnation to be Tanzania shillings (TZS 21 600 000/-
(equivalent to US 318 000). This constituted a substantial loss to the economy of the
slaughter stock owners under study as such an amount of money would have been
harnessed into livelihood improvements. Though infected livers were condemned and
rendered unfit for human consumption, there exist some public health threats from
animals slaughtered at the abattoir due to the possibility of some missed cases as a
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result of poor cooperation between butchers and meat inspectors and other malpractices
mcluding iding of infected meat from meat mspectors to avoid economic losses on
their side.

Indeed, the condemnation of cattle, sheep and goats livers at slaughterhouse in Arusha
represents a significant economic loss. Some of the conditions described however can be
prevented. Cases of hydatidosis could be reduced by better control of stray dogs. Since
most liver conditions were caused by parasites, deworming programmes coupled with good
animal husbandry would likely be effective in lowering their incidence.

Some of the limitations, however; encountered in this study included the use of only
gross pathology in the diagnosis of the diseases, thus only those diseases with gross
pathological lesions that are pathognomonic were likely to be diagnosed. The records may
also have been under-estimated because of general poor record keeping due to shortage of
staff and laziness on the part of the officers. In spite of the limitations mentioned, the public
health implications of the quantity of infected livers condemned at Ausha municipal abattoir
on the consumers and the role which post-mortem inspection plays in safeguarding the
health of the public carmot be overemphasized. Therefore, there 1s a need for adequate meat
mspection in Tanzaman abattoirs in order to reduce wastages, identify diseases and thereby
minimize associated public health risks.
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