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Article history Abstract

Received: This cross sectional study was conducted in Octodoedt November 2017 tp
Revised: investigate the occurrence of indigestible foreigodies in goats slaughtered |at
Accepted: Morogoro Municipal slaughterhouse, Tanzania. Duramge-mortem examination of

goats, the breed, sex, age, origin and the gehethl conditions were recorded. After
slaughter and evisceration, the set of stomaclid ®fgoats examined for the presence
of indigestible foreign bodies. The results indéchthat most of the slaughter goats
were local breed (90.8%), female (66.4%), had a@eears (63.0%), had originated
from Dakawa (42.9%) and their general body conditias moderate (65.5%). Out pf
119 goats, 22 (18.5%) had different kinds of indig#e foreign bodies in their rumen
or rumen and reticulum. A significantly (P<0.05@hiproportion of animals with poar
body condition (40.0%) had indigestible foreign iesdcompared to those with good
body condition (9.7%). The observed indigestibleeign bodies were plastic bags
(77.3%), maize corns (13.6%), clothing material5%d), hairballs (9.1%), stones
(4.5%) and fruit seeds (9.1%). Further, a greatepgrtion (72.7%) of indigestibl
foreign bodies, were encountered in the rumen. $hidy found that the ingestion pf
indigestible foreign bodies is common in goats glaared at the Morogoro Municipal
slaughterhouse as a result of widespread use wiphoiper disposal of plastic bags.
This may cause significant losses in the livestgekduction. Therefore, it is
recommended that plastic bags should be propespodied of and appropriate policies
for solid waste management should be implemented.
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Introduction Onditi et al., 2007). Additionally, they are useadr f
teaching and research (Fulton et al., 1994; Mparedu;j
In Tanzania, goats are mainly kept for meatal., 2000). On average 2.71 million goats are
production and their meat ranks second to beefliess slaughtered in Tanzania annually (NBS, 2012). Many
and consumption (Chenyambuga et al., 2012). They athouseholds especially in rural areas keep goats and
also kept as pets and for manure, milk, and skirsheep as among the sources of livelihood (URT, 2012
production (Peacock, 2005; Baillie and Anzuino, 00
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The importance of goat farming has increased due This study was conducted at the Morogoro
to their fast economic return (Hozza et al., 20BQat  Municipal slaughterhouse, in Morogoro region. The
is the main supplier of dairy and meat productribel ~ Morogoro Municipality lies between latitude 5°7' to
people and is regarded as “the cow of the poorlp€op 10°00' South of the Equator and longitude 35°6' to
(Haenlein, 2004; Chenyambuga et al., 2012). They39°5' East of Greenwich (Nonga et al., 2010). The
provide more meat and milk per unit live weight perregion receives an annual average rainfall of 660tm
year than other large ruminants (Hozza et al., 2014 1200 mm (MPEE, 2006). Morogoro Municipality is
The demand of goat’s meat has increased in urteasar sjtuated 200 km west of Dar es Salaam and has an
due to its palatability and delicacy (Chenyambual.e  altitude of 500 m to 600 m above sea level (Muhairw
2012). Similarly, goat milk has gained popularityc® et al., 2007; Nonga et al., 2010). On average 16 to

has better digestibility, buffering capacity, alkéy  goats are slaughtered per day and originate mimy
and certain therapeutic values (Kumar et al., 20IB¢  pakawa, Melela and Makunganya.

demand for goat milk has also increased due to the

growing population of people, affliction of peopléth Study design

cow milk aII_ergies a_nd other _gastro-intest_inal ahts This was a cross sectional study which was
and connoisseur interest in goat milk productScongycted between October and November 2017 at the
especially yoghurt and cheese (Haenlein, 2004). \15r0g0r0 Municipal slaughterhouse which slaughters

The population of goats in Tanzania is ., 4515 goats per day. All animals slaughteredngur
each visit at the slaughterhouse were inspectethfor
Sﬁresence of indigestible foreign bodies in the stoims
during postmortem examination.

The source of the animal, grazing system, breed,
f9e, sex and body condition score was recorded. The
source of the animals and the grazing system were
explored from the animal owners. The body condition

in Tanzania are shortage of grazing land, feedveater score of the animal was recorded as good, moderate
! and poor based on appearance of the animal and

during dry season and animal health related prablem -
g ary P anual palpation of the transverse processes asaldo

(Chenyambuga et al., 2012). Diseases and condition&'@

involving the digestive system such as indigestibleSPines Of the lumbar vertebrae as described prefyiou

foreign bodies (Ghurashi et al, 2009; Fromsa and/N€gash et al., 2015). The age of the animal was
Mohammed, 2011; Otsyina et al., 2015), helmintkiosi estlmated_by dentition as previous described (Wilso
(Chenyambuga et al., 2012; Ng'umbi et al., 2015)’and DL_Jrkm, 1984; Matika et al.,, 1992) and was
hydatidosis (Nonga and  Karimuribo, 2009), categorized as 2 years and > 2 years. _
megaoesophagus (Parish et al., 1996; Mozaffari and Postmortem inspection of indigestible foreign
Vosough, 2007) and neoplasia (Lohr, 2013) have beeRodies was performed after the goat was slaughtered
reported in goats. and eviscerated. The set of stomachs was put am cle
Ingestion of non-metallic indigestible foreign Plastic sheet spread on the floor and straightened
bodies in ruminants lead to loss of production ancclearly display the rumen, reticulum, omasum and
mortality as a result of decreased feed intakeghtei abomasum. Each stomach was separated, and then
loss, electrolytes and acid base abnormalities, antPngitudinally sliced. The contents of each stompatt
rumen impaction (Constable et al., 2017).were careful emptied while inspecting for any miater
Environmental contamination with indigestible fgnei ~ which is not of animal feed and classified as
bodies is observed in different urban areas anescak  indigestible foreign body. Unclearly identified
ingestion of indigestible foreign bodies in goatvén materials were washed with tap water for clearly
been observed in Tanzania which contributes tovisibility.
economic loses (Sokoine University of Agriculture
animal hospital unpublished data, 2017). The ohject Statistical analysis
of this study was to investigate the occurrences of Data collected was entered into the Microsoft
indigestible foreign bodies in goats slaughtered aOffice Excel spread sheet (Microsoft 2010) and
Morogoro Municipal slaughterhouse to determine theanalyzed using Epi Inf§ version 7.2.2.2 (Centers for
magnitude of the condition for appropriate controlDisease Control and Prevention, Atlanta, 2017).

African breed which are raised by small scale fasnie
particular pastoralist and agro pastoralists (Cheny
buga et al., 2012). They are widely distributedalh
agro-ecological zones of country and have goo
tolerance to diseases, heat and drought (Chenyardiug
al., 2012). The main limiting factors to goat protion

measures. Percentages for categorical variables were cakedlat
and chi-square test was used for comparison.
Materials and M ethods Statistically significant difference was acceptedaa

probability of p<0.05.
Study area
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A total of 119 goats were examined for the
presence of indigestible foreign bodies at the Moro
Municipal

Table 1: Occurrence of indigestible foreign bodies in different categories of goats slaughtered at Morogoro Municipal

slaughter house (n=119)

Parameter Category Animals Animals with indigestible  Percent Odds 95% ClI p-value
examined foreign bodies (%) Ratio

Breed Cross 11 1 9.1 2.4138 0.2926- 0.2256
Local 108 21 194 19.9131

Sex Female 79 13 16.5 1.4739 0.5694- 0.2166
Male 40 9 225 3.8152

Age <2 44 6 13.6 1.7175 0.6175- 0.1552
>2 75 16 213 4.7774

Body Poor 10 4 40.0 6.2222 1.0950-  0.02650*

condition Good 31 3 9.7 35.3565
Moderate 78 15 19.2 2.2222 0.5953- 0.1197
Good 31 3 9.7 8.2948

*Statistically significant.

Fig. 1: A photograph of small East African goatsfrom the
Morogoro Municipal aughterhouse, Tanzania.

Table 2: Frequency of indigestible foreign bodies in goats
slaughtered at Morogoro Municipal saughter
house

Type of foreign body Number (%) of goats with

foreign body

Plastic bags 17 (77.3)
Maize corns 3(13.6)
Stones 1(4.5)
Clothing material 1(4.5)
Hairballs 2(9.1)
Fruit seeds 2(9.1)

Out of 119 goats examined, 22 (18.5%) had
different kinds of indigestible foreign bodies ihetr
rumen or rumen and reticulum (Fig. 2). Of the 119
animals examined, 26.1%, 65.6% and 8.4% had good,
moderate and poor body condition score, respegtivel
(Table 1). Most of the indigestible foreign bodies
(40%) were observed in animals with poor body
condition score. Statistically significant diffex@n
(P<0.05) was observed between animals with poor
body condition and those with good body condition
(Table 1). There was no statistically significant
(P>0.05) difference which was observed among the
different breed, sex and age categories (Table 1).

Indigestible foreign bodies observed in this study
were plastic bags (77.3%, n=17), maize corns (13.6%
n=3), clothing material (4.5%, n=1), hairballs @21
n=2), stones (4.5%, n=1), and fruit seeds (9.192)n=
(Table 2 & Fig. 2). A mixture of three different
indigestible foreign bodies found in two goats. A
greater proportion (72.7%) of indigestible foreign
bodies which were encountered in this study was
located in the rumen (Fig. 3).

Discussion

In this study it was found that out of 119
slaughtered goats at the Morogoro Municipal

slaughterhouse. The majority of the slaughteredsgoa slaughterhouse, 22 (18.5%) had indigestible foreign
originated from Dakawa (42.9%), Melela (37.8%) andbodies in their fore-stomachs. The occurrence of

Makunganya (9.2%). The rest, 10.1% originated fromindigestible foreign bodies obtained in this study

areas within the Morogoro Municipality i.e. Tungi, lower than the previously reported in southern Darf
Mkundi, Kilakala and Kihonda. Of the 119 goats (Ghurashi et al., 2009), and eastern Ethiopia (Slega

examined, 79 (66.4%) were females (Table 1). Thel., 2015), which were 84%, and 59.3%, respectively
greater proportion (90.8%) of goats examined fa th However, it was higher than the reported incidence
presence of indigestible foreign bodies was locaktl  rates in Kenya (Otsyina et al., 2015), Ghana (Atawa
belonging to small East African goats (Fig. 1). Test et al., 2015) and in other parts of Ethiopia (Fraraad

9.2% were crossbred of Boer and Small East AfricaMohammed, 2011; Mekuanint et al., 2017).

goats (Table 1). All goats were extensively grazed.
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The variation in the occurrences of indigestible were conducted. Additionally, the extent of polbutiof
foreign bodies in reported areas may be due tgrazing lands with indigestible materials may also
variations in seasons, climatic conditions, husband contribute to the variations. Previous studies (@sh

and waste management practices in which the studiest
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Fig. 2. Different types of indigestible foreign bodies in goats slaughtered at Morogoro Municipal slaughterhouse,
Tanzania. A: Plastic bags. B: Fruit seeds from avocado (white arrow) and palm (asterisks).

Indigestible foreign bodies once ingested may
cause anorexia and interference with flow of ingest

2 e, and absorption of Volatile Fatty Acids (VFA) which

g 701 results in weight loss (Igbokwe et al., 2003; Baidnd

2 601 Anzuino, 2006; Ban Ismail et al., 2007; Mozaffati e
% 50 al., 2009; Habasha and Yassein, 2014, Berrie ¢t al.
2 40 2015). Anorexia may result due to the presencéhef t

'»f_, 10 - foreign body itself in the rumen occupying mosttiod

2 o rumen leaving little space for food (Baillie and
fg', i o Anzuino, 2006; Mozaffari et al., 2009). Furthergth

3 ” physical presence of the foreign body mass and the

Rumen Rumen and stretch of the cranial sac of the rumen can stitatilze

reticulum

ventromedial hypothalamus and satiety center leadin

to loss of appetite (Mozaffari et al., 2009). Thigy

Fig. 3: The proportion of indigestible foreign bodies in  explain the significant higher occurrence of indigele
different compartments in goats slaughtered at  fqreign bodies in goats with poor body conditioarth
Morogoro Municipal saughterhouse, Tanzania. those with good body condition obtained in thisdgtu

al., 2009; Mushonga et al., 2015) reported thatiowever, other factors such as nutritional deficies,
indigestible foreign bodies in ruminants are fraglye  gastrointestinal parasites, and old age may have
encountered during hot dry seasons and in desmasar contributed to the poor body condition of the arlgna
Poor husbandry management practices such d®8aillie and Anzuino, 2006; Bwatota et al., 2018).
inadequate supplementation of minerals, vitaming an ~ Among different kinds of indigestible foreign
forages especially in dry seasons may predisposbodies observed in this study, plastic bags weee th
ruminants to ingestion of indigestible foreign bexlas most frequently encountered which indicates thera i

a result of pica. Improper waste management pexctic wide spread use of plastic bags with improper diapo
increase the chances of contamination or pollubn in urban and periuban areas of Morogoro regioncesin
grazing lands with indigestible foreign bodies whis  plastic bags are non-biodegradable, they persigtén

a big problem in extensive grazed ruminants (Ghuiras environment for a long time and likely to be ingebt

et al., 2009; Negash et al., 2015). The examinedsgo by ruminants. Plastic bags are commonly used in
during the current study were extensively managet a Morogoro for packaging of different items including
they don't receive any supplementations such th&y t food. Goats may be attracted to ingestion of plasti
likely succumbed into pica which made them to itges bags because of salty taste, sugar, spices or resnof
indigestible materials. food on them (Atawalna et al., 2015). Ingestion of
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