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Abstract
Gueddid (salty dry meat) and Lben (fermented butter milk) are valued Libyan traditional foods which are mostly
prepared at a household level. A total of 25 samples each of Gueddid and Lben were collected from retail
producers in Tripoli to evaluate their microbial safety. In Gueddid, 40% of samples had total aerobic count
(TAC) 66 x 104 ± 73 x 103 CFU/g and Enterococci 52 x 104 ± 86 x 103 CFU/g. 20% of samples were
contaminated with different Staphylococci 33 x 104 ± 58 x 103 CFU/g and 10% of samples contained
Staphylococcus aureus 48 x 103 ± 66 x 102 CFU/g. 10% of samples contained Coliform 60 x 10 3 ± 80 x 102
CFU/g. 35% of samples contained yeast 56 x 103 ± 92 x 102 CFU/g. In Lben, all samples showed high TAC 40 x
106 ± 81 x 105 CFU/mL and all samples were contaminated with Coliform 69 x 10 5 ± 10 x 105 CFU/mL. 84% of
samples contained Enterococci 13 x 106 ± 52 x 104 CFU/mL. 80% of samples had Staphylococci 37 x 105 ± 78 x
104 CFU/mL. 40% of samples contained S. aureus 46 x 104 ± 79 x 103 CFU/mL. 92% of samples contained yeast
74 x 105 ± 88 x 104 CFU/mL. Gueddid contains low microbial counts and is generally regarded as safe as it is
consumed cooked. Majority of Lben samples contain high microbial load despite of their low pH. More control
measures should be adopted for improving fermented food microbial safety.
Keywords: Traditional foods, Safety, Gueddid, Lben
Introduction
The fermented foods make up an important
contribution to the human diet in many countries
because fermentation is an inexpensive technology
which preserves food, improves its nutritional value and
enhances its sensory properties. The fermentation is
carried out to enhance, shelf-life, texture and other
attractive properties in various food of animal origin.
Specially, the lactic acid fermentation inhibits growth,
survival and toxin production of a number of
pathogenic bacteria (Nout and Motarjemi 1997).
„„Gueddid‟‟ is one of the most appreciated traditional
dry cured meats produced in Libya and regarded as a
part of the artisanal staple diet in Maghreb countries. It
is made of fresh lamb or goat meat strips salted, dried,
and cooked in a fry pan, and then conditioned in animal
fat without adding starter cultures and relying on the
endogenous flora, empirically selected from the
surrounding environment to keep traditional
organoleptic qualities and to provide an effective form
of natural preservation (Ben Belgacem et al. 2008;
Benkerroum 2013).
Gueddid is primarily prepared from lamb meat or
beef; in the subarid zones of the region, camel and goat
meats are mostly used. At consumption, it is softened
and desalted by immersion in water to make it tender
before use as an ingredient in various dishes, such as
the well-known North African couscous or legume
stews (Benkerroum 2013).

Although the original purpose of transforming meat
into Gueddid was its preservation to last as long as
possible, given the lack of adequate storage facilities; it
is now regarded as prestigious and highly prized
cultural heritage food in North African countries.
Therefore, local meat industries are trying to
standardize its technology for an adequate transfer to
industrial scale, as has been done with jerky meat
(Draganski 2012), in response to consumer demands
and for export to other countries.
On the other hand, a number of different types of
fermented drinking products are available in many
North African countries. For example, fermented
buttermilk “Lben” is one of most popular drink among
Libyan society (Benkerroum 2013).
The principal anti-microbial factor identified is the
ability of all lactic acid bacteria (LAB) to produce
organic acids and decrease the pH of foods in which
they grow. Other factors such as the production of
bacteriocins, hydrogen peroxide and ethanol may all
play a contributory role in assuring the safety of
fermented foods but their contribution is secondary
(Adams and Nicolaides 1997).
Due to the lack of scientific data regarding the
hygienic quality of North African traditional meat and
milk products and epidemiological studies on their
involvement in food outbreaks especially in Libya, this
study was conducted to evaluate microbial quality of
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the locally produced Gueddid and Lben in Tripoli city
to ensure whether they are safe for human consumption
or not depending on the type and count of bacteria that
may be present in such samples.
Materials and Methods
Sampling
A total of 50 samples of Gueddid and Lben (25 of
each) were collected from different retail producers in
Tripoli. The samples were sold in commercial glass jars
and plastic bags and brought to the laboratory in an ice
box. The samples were kept at 4 °C and analyzed within
4 hours of collection.
Determination of samples pH
The pH of the samples were measured using a
JENWAY pH Meter (3505 pH Meter, Barloworld
Scientific Ltd., Dunmow, UK) after calibrating using
standard buffers at pH 4.0 and pH 7.0 calibration
solutions (Merck Millipore).
Microbiological Analysis
Preparation of samples, decimal dilutions, culturing
and enumeration techniques of bacteria were performed
according to the methods described by the American
Public Health Association (APHA) (Morton 2001;
Swanson et al. 2001). Briefly, 25 g of the sample was
transferred to a sterile Stomacher® bag (Stomacher
400, Seaward medicals, UK.) under aseptic conditions.
The sample was then diluted to a 10-1 dilution with 225
ml peptone water (M0216, Park scientific limited,
Northampton) and stomached for 2 min by using a
Seward's Stomacher® 400 Circulator (Stomacher 400,
Seaward medicals, UK.). Then serial dilutions were
made using sterile 0.1% peptone water (Park scientific
limited, Northampton). Determination of the total
aerobic count (TAC) was performed using plate count
agar (Difco Laboratories, Detroit, MI) which were
inoculated with serial dilutions on duplicate agar plates
and incubated at 37 °C for 48 h. Countable plates are
those containing from 25 to 250 colonies.
Determination of Coliform count was performed
using Violet Red Bile Lactose agar (VRBA, Park
scientific limited, Northampton). VRBA duplicate agar
plates were inoculated using an overlay method and
incubated at 37 °C for 24 h. Purple-red colonies, 0.5
mm in diameter or larger, surrounded by a zone of
precipitated bile acids were counted.
Enumeration
of
total
Staphylococci
and
Staphylococcus aureus counts were performed using
Baird-Parker
agar
(Park
scientific
limited,
Northampton). The inoculums were surface plated
using sterile bent glass streaking rod on duplicate agar
plates. Plates were inverted and incubated at 37 °C for
48 h. Suspected S. aureus colonies are circular, smooth,
convex, moist, 2-3 mm in diameter on un-crowded
plates, gray to jet-black, frequently with light-colored
(off-white) margin, surrounded by opaque zone and
frequently with an outer clear zone; colonies have
buttery to gummy consistency when touched with
inoculating needle.
Enumeration of yeast was performed using
Sabouraud‟s dextrose agar (CM0041, Oxoid)
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supplemented with chloramphenicol. The plates
were
.
inoculated using surface plating method and incubated
at 25 °C for 5 days.
Enumeration of Enterococci was specially performed
using Enterococci Selective Differential media agar
(ESD) (Efthymiou et al. 1974). The ESD agar plates
were inoculated using surface plating method and
incubated at 37 °C for 24 hours.
Statistical Analysis
Analysis of variance (ANOVA) was performed by
one way ANOVA with P value of <0.05 using
Microsoft excel 2010 software.
Results and Discussion
Gueddid a typical meat product of the Maghreb
countries (Morocco, Algeria, Tunisia and Libya), is
obtained by a primitive technology of salting and sundrying yielding a stable salty dry meat, which can be
stored at room temperature for more than a year.
The average pH value of examined Gueddid samples
was 5.90 ± 0.4. A decrease in the pH to about 5.5 was
noticed at the first phase of maturation of Gueddid.
Reduction of Gueddid is not efficient by itself to inhibit
many pathogens; however it stimulates the growth of
LAB, which, in turn, will further inhibit undesirable
microorganisms
through
antibiosis
interactions
(Benkerroum 2013).
The data revealed that 40% of the examined Gueddid
samples had total aerobic count (TAC) 66 x 10 4 ± 73 x
103 CFU/g, meanwhile the Enterococci count was 52 x
104 ± 86 x 103 CFU/g (Table 1 and Figure 1). In this
regard, the wide occurrence of bacteriocin-producing
enterococci has been reported in Tunisian Gueddid
(Ben Belgacem et al. 2008), and the protective effect of
bacteriocins in meat systems has been demonstrated
(Benkerroum et al. 2003; Benkerroum et al. 2005).
In Basterma (the Egyptian style dry salty meat), the
total aerobic count (TAC) and the Lactobacillaceae
ranged between 1×104 and 9×106 CFU/g. The later
range suggests that LAB are the main responsible for
the evolution of the product during ripening, which
represents a good indication regarding the safety of the
product (El-Khateib 1997).
Gueddid, salting and drying adjunction are the main
parameters used to ensure their safety and stability.
While salting and/or drying reduce the water activity to
levels below 0.86 where no pathogenic bacteria would
grow (Jay et al. 2008). However, the main hazards of
microbiological (pathogens and/or their toxins)
associated with Gueddid are S. aureus and Clostridium
botulinum (Bennani et al. 1995). Current study showed
that 20% of the samples were contaminated with
different Staphylococci 33 x 104 ± 58 x 103 CFU/g and
10% of the samples contained Staphylococcus aureus
48 x 103 ± 66 x 102 CFU/g (Table 1 and Fig. 1). On the
other hand, only 10% of the samples contained
Coliform 60 x 103 ± 80 x 102 CFU/g. Meanwhile, 35%
of the samples contained yeast 56 x 103 ± 92 x 102
CFU/g.
The numbers of Enterobacteriaceae, yeasts and
molds were less than 100 CFU/g in 50 samples of
Basterma, which were also free from Salmonella (El-
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Khateib 1997).
Table 1. Ranges of the microbial counts (CFU/g*) in positive Gueddid samples (Number = 25)
Groups
TAC

Positive samples %
40

Min

Max

44 x 10

4

88 x 104

4

78 x 104

Enterococci

40

26 x 10

Coliform

10

35 x 103

84 x 103

Staphylococci

20

15 x 104

50 x 104

S. aureus

10

28 x 103

68 x 103

Yeast

35

28 x 103

84 x 103

*Colony-forming unit (CFU)

Figure 1. Average counts (CFU/g) of different microbial groups in Gueddid samples
(Number = 25). Error bar represents standard deviation (SD)
In Moroccan Gueddid, the numbers of TAC,
coliforms, and staphylococci showed a dramatic
decrease after the maturation step to reach an
undetectable level in a 1 g sample for coliforms and
staphylococci, and about 40 CFU/g for TAC, this the
sharp decrease in the microbial counts paralleled the
decrease in water activity (aw) to a final value of 0.66
(Kalalou et al. 2003). Furthermore, neither Salmonella
nor Clostridium spp. were detected in laboratory-made
or commercial gueddid samples (Bennani et al. 1995;
Bennani et al. 2000). However, the related salted-dried
jerky meat prepared in a similar manner and having a
water activity value as low as 0.3 has repeatedly been
associated with a number of Salmonella and S. aureus
outbreaks in the U.S.A. (Allen et al. 2007; Eidson et al.
2000. ).
In Libyan society, Lben is prepared from raw cow‟s
milk using naturally existing microflora. During
manufacture process, a part of previously produced
fermented milk is added to the raw milk at the
beginning of the fermentation process. As a custom,
Lben was kept in retail markets at ambient temperature
until sold.
The average pH value of examined Lben samples

was 4.60 ± 0.23. Nearly similar low pH range for a
fermented milk product resembles Lben was measured
(Gran et al. 2003). The low pH in the fermented milk
offers a selective environment for yeast growth, but is
unfavorable for most bacteria (Fleet 1990; Rohm et al.
1992). Spoilage becomes evident when the yeast
population reaches 105-106 CFU/mL (Fleet 1990).
LAB inhibits the growth of most foodborne
bacterial pathogens provided that the numbers of LAB
exceed the initial level of the pathogens. However,
circumstances of some pathogens are still able to grow
for a limited period until the acid produced by LAB has
reached inhibitory levels. Attention has focused on the
ability of many bacterial pathogens such as
Salmonellae,
Escherichia
coli
and
Listeria
monocytogenes to develop acid tolerance in response to
exposure to acid conditions (Rowbury 1995).
All of the examined Lben samples contain high TAC
40 x 106 ± 81 x 105 CFU/mL despite of the low pH of
the product (Table 2 and Figure 2). Therefore, Lben
produced by traditional methods may have
microorganisms other than lactic acid bacteria playing a
significant role in the fermentation process.
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Coliforms were found in all examined Lben samples
(Table 2). Whereas, the average of Coliforms counts
were 69 x 105 ± 10 x 105 CFU/mL (Figure 2). Presence
of Coliforms in food is an indicator for fecal
contamination (Naas et al. 2007). The high level of
coliform contamination of milk might be due to initial
contamination originating from the udder surface, wash
water, or milking utensils. Further contacts with other
possible sources of contamination are added to the
sources of contamination in case of fermented milk
before, during and after manufacture. This may explain
the high incidence and high mean count for Coliforms.
Nevertheless, the presence and growth of Coliform may
lead to a public health hazard (Garbaj et al. 2007).
Enterococci were found in 84% of the examined
Lben samples (Table 2). Whereas, the Enterococci
mean count was 13 x 106 ± 52 x 104 CFU/mL (Fig. 2).

Presence of Enterococci is indicative .for fecal
contamination. Consequently it also indicates
unsatisfactory production and handling (Moawad and
El- Neary 1996). Enterococci are also implicated in
food poisoning and can cause serious illness in human
(Hoffmann and Moellering 1987).
Total Staphylococci and S. aureus were found in 80%
and 40% of the examined Lben samples respectively
(Table 2). The presumptive Staphylococci mean count
was 37 x 105 ± 78 x 104 CFU/mL. Furthermore the S.
aureus mean count was 46 x 104 ± 79 x 103 CFU/mL
(Figure 2).
The determined counts of total Staphylococci and S.
aureus are unacceptable in comparison with the
permissible limits suggested by the Libyan standard
specifications.

Table 2. Ranges of the microbial counts (CFU/g*) in positive Lben samples (Number = 25)
Groups
TAC

Positive samples %
100

Min.

Max.

16 x 10

6

65 x 106

6

15 x 106

Enterococci

84

11 x 10

Coliform

100

38 x 105

10 x 106

Staphylococci

80

14 x 105

61 x 105

S. aureus

40

22 x 104

70 x 104

92

5

10 x 106

Yeast

48 x 10

*Colony-forming unit (CFU)

Figure 2. Average counts (CFU/mL) of different microbial groups in Lben samples
(Number = 25). Error bar represents standard deviation (SD)
The high Staphylococci counts in Lben may be due to
the unhygienic measures during handling, processing or
transportation of fermented milk. Presence of S. aureus
in higher number may cause food poisoning due to
production of enterotoxins (Freed et al. 1982).
Yeast was found in 92% of the examined Lben
samples (Table 2). Total yeast mean count was 74 x 10 5
± 88 x 104 CFU/mL (Figure 2).

Such high numbers of yeasts suggests that the yeasts
are able to multiply in the milk and may result in
spoilage or, conversely, in enhancement of the flavor of
the fermented milk. As there was no definite time for
fermentation step during manufacture of Lben samples
studied in current work, thus greatly variable counts
were obtained in this study. However, as the longer the
fermentation time, the higher the yeast count is detected
in fermented milk products (Gadaga et al. 2000). There
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is increasing interest in the role of yeasts in dairy
fermentation and especially their potential use as starter
cultures (Fleet 1990; Jakobsen and Narvhus 1996).

characteristics of a dried salted meat. product
(Kaddid) in Morocco. Z Lebensm Unters Forsch.
201: 528-532.

For controlling of such contaminations in Gueddid
and Lben, it is important to focus the attention upon the
quality of the raw meat and milk before processing to
ensure the quality of the end product. Also, the
unsatisfactory conditions of processing, handing and
distribution of traditionally made Gueddid and Lben, in
addition to the lack of efficient veterinary supervision
upon foods originated from animal may explain the
obtained result in this work.

Draganski A (2012) Dried meat snack and process of
preparation thereof. Google Patents.

Health education of food handlers, consumer
perception of fermented meat and milk products,
characterization and optimization of fermentation
processes and development of appropriate starters could
reduce the likelihood of higher microbial count and
possibility of associated outbreaks.
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Abstract
This study was conducted to determine the effects of feed contaminated with aflatoxin B1 (AFB1) on growth
performance in ducks. Thirty, ducks randomly divided into two groups of 3 replicates and were fed
commercial feed uncontaminated or contaminated AFB1 at level 250 µg/kg. AFB1 contaminated feed
significantly decreased the body weight, feed intake and increased feed conversion rate (p<0.05). The results
revealed that the growth performance of the contaminated diet compared to controls diet, a significant weight
loss was observed 12.95%, 6.9% and 4.97% in the third week. Feed intake was significantly decreased
(p<0.05) with the group fed AFB1 compared with the control. The overall, decrease was 1.4% and 3.8% for
the second and third week respectively. The feed conversion was increased significantly (P<0.05) in the
second and third week with an average of 2.5% and 4.9% over the control group. The results therefore,
ducks performance was negatively affected by AFB1 contamination in feed. This will confirm that AFB1
contamination in poultry feed causes heavy economic losses by lowering body weight gain and feed
conversion. Therefore, lower levels of Aflatoxin in the poultry feeds should be required if all acceptable risk
is to be avoided.
Keywords: Probiotic, Aflatoxin, Digestibility, Performance
Introduction
Aflatoxins are secondary metabolites of certain strains
of Aspergillus flavus. Aflatoxin ingestion by chicken
result in many different symptoms such as reduced
growth, increased susceptibility to infectious agents etc.
(Edds and Osuna 1976, Jones et al. 1982). Feeding
AFB1 contaminated diets decreased average daily gain
and average daily feed intake linearly and quadratically
during the whole experimented period (He et al. 2013).
Fei Shi et,al. (2013) investigated the effects of feeding
corn contaminated with aflatoxin B1 concluded that
AFB1 contaminated diet significantly decreased the
body weight gain, feed intake and feed conversion rate.
A study on the effects of increasing aflatoxin B1
concentrations from contaminated corn fed to young
ducklings conducted by Wan et al. (2013) stated that the
average daily gain and relative weighs of liver, spleen,
thymus and bursa of fabricius decreased linearly. A
linear relationship was observed in broilers between the
level of toxin and reduction in growth (Madden et al.
1999). The growth of chicks was not affected by
concentration of aflatoxin below 250 µg / kg (Santurio
et al. 1999). A significant decrease in body weight at
level as low as 75 µg/kg was noted although the treated
chicken showed no morbidity, mortality or significant
pathology on necropsy (Chang and Hamilton 1982,
Gabal and Azzam 1998, Oguz et al. 2000). Growth
inhibition due to aflatoxins had also been reported by
other researchers (Santurio et al. 1999) and varying
susceptibility to aflatoxicosis in different breeds of
chicken had been demonstrated by research workers in
different countries (Bryden et al. 1980, Bryden and
Cumming1980, Azzam and Gabal 1998).

Aflatoxicosis in commercial poultry is a serious
problem in places with high humidity as it favors
growth of aflatoxin producing fungi in the feed. Tripoli,
the coastal city of Libya and a major area of poultry
husbandry in the country, has high levels of humidity
for most part of the year and therefore, fraught with the
danger of aflatoxicosis. Since ducks are likely to differ
considerably in susceptibility to aflatoxicosis (Arafa et
al. 1981), experiments were conducted to study the
effect of aflatoxin on the growth performance during
three weeks of age. It was also in our attention to set
practical procedures in our laboratory for aflatoxin
analyses and investigation in order to carry out research
studies and to offer the possibility for postgraduate
studies on aflatoxicosis in poultry.
Materials and Methods
A healthy unvaccinated baby Local ducks were
obtained from a local commercial market in Tripoli.
Thirty local breed ducks, each weighing 300 to 400 gm,
were randomly divided into two treatment groups, with
3 replicate groups for each. The ducks were housed on
litter based floor pens under continuous illumination
throughout the experiment. The experiment lasted for 3
weeks all ducks were allowed ad libitum access to feed
and water during the 21 days experiment.
The dietary treatments consisted of a control diet
obtained from a commercial feed mill Al Tahadi (Table
1). The contaminated diet was prepared by addition of
moldy rice at 1% and was adjusted in the feed
formulation. Moldy rice powder was obtained by
inoculating known amount of broken rice with A. flavus
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Table 1. Feed composition (Al tahadi Factory, Tripoli)
Item
Corn
Soy bean
Fish meal
Vegetable Oil
Methionine
Dicalcium phosphate
Salt
Limestone
Premix

%
60
27
6
2
0.035
2
1.62
1
0.3

Determined Analysis
Moisture
Crude protein
Ash
Ether extract
Crude fiber
Nitrogen free extract
Calcium
Phosphrous

9.5
20.57
9.77
3.23
2.67
50.73
1.00
0.40

supplied by Agriculture Research Center, Tripoli. AFB1
production was carried out in accordance with the
method based on that reported by Shotwell et al. (1966).
Quantified by comparisons of standards on a TLC plate.
The control diet was free from aflatoxin B1, within
detectable limits, while the test ration contained AFB1,
250 µg/kg. The average weight gain, feed intake and
feed conversion rate of each replicate were measured at
the end of each week. The ducks were weighed on
every 7th, 14th and 21st day. All ducks from the control
and treated group were sacrificed on day 21 to
determine serum protein lipids, hemoglobin and organs
morphology weight. The results on these will be
reported elsewhere. Using Students "t" test, difference
in means were compared between the control and the
treated ducks.
Results and Discussion
The ducks, which received 250 µg/kg of aflatoxin in
the feed for three weeks, generally showed no signs of
morbidity or feed refusals, however, in some cases
feathers, were ruffled. A few birds were not able to
stand on their feet. There was no mortality due to
aflatoxicosis. Growth rate of treated ducks compared to
controls and between the ages in weeks is given in
Table 2. The body weight in all treated ducks after one
week showed an increase of 3.4%, 1% and 1.4% over
the controls. The similar average fed intake among the
two treatments of ducklings in this study indicated that
consumption of diets naturally contaminated with
AFB1, exerts no detrimental effects on feed intake.
This combined with the observation that ducklings did
not sort the diet according to theAFB1-contaminated
feed supplementation; this observation comes in
agreement with Matur et al. (2010) who suggested that
ducklings within a treatment group likely consumed a

similar amount of AFB1 and that differences. obtained
among treatments were likely ascribed to the different
concentrations of AFB1 in the diets. At the end of the
second week, the treated ducks suffered a greater
weight loss, 7%, 0.96% and 3.12% respectively.
However, there was no significant difference in ducks
receiving control feed and aflatoxin containing. The
average weights in control groups were 728.4294,
691.53 and 712.89 gm, respectively. Those receiving
contaminated feed, respectively it was 634.125, 643.38,
and 677.423 gm. The weight loss was significant
(p<0.01) in third week i.e. 12.9%, 6.9 and 4.97%
respectively (Figure 1). The overall average loss in
body weight due to aflatoxin in the second and third
week was 3.9% and 8.4%. The decrease in feed intake
was significant in the third week i.e 8.5%, 2% and 0.8%
respectively. The overall, average decrease in feed
intake due to AFB1 contamination was in the second
and third weeks 1.4% and 3.8% respectively.
Accordingly, the feed conversion (feed/body weight)
was increased as well in the second and third week
where the overall average was 2.5% and 4.9%
respectively. Body weight was depressed in mycotoxin
fed group which confirm the conclusion of Yunus et.al.
(2011) that the dietary aflatoxin reduces weight gain,
feed intake and increase feed conversion ratio. For
levels of AFB1 of 1mg/Kg diet, 10% reduction in
weight gain was noted by Zhao et al. (2010) at 21 days
of exposure while 15% a reduction in weight gain was
noted by Denli et al. (2009). The increased growth
depression observed with the simultaneous feeding
mycotoxin for a longer time than in the first week and
that's may be due to additive toxic effects of individual
toxins (Zaghini et al. 2005). The mechanism for this
effect includes inhibition of RNA, DNA synthesis as
well as RNA polymerase activity (Arafa et al. 1981).
Consequence of RNA, DNA synthesis involves reduced
protein synthesis which ultimately would reduce
growth.

Figure.1 Showing the effect of aflatoxin on body
weight, left duck was exposed to aflatoxin B1
Generally, all ducklings in this study had similar feed
intake and feed conversion rate (Table 2). However,
ducklings fed AFB1 diet had lower (P<0.05) body
weight compared with control diet. Body weight and
feed consumption compared with control, the body
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weight gain and feed consumption of ducks, which
were fed diets contaminated with 250µg/kg of AFB1,
significantly decreased (P<0.05) from second week.
The feed: gain ratio significantly increased (P<0.05)
when the ducks were fed diets contaminated with AFB1
(Table 2). The ducks consumed diets contaminated with

AFB1 showed a significant reduction in feed intake.
When the ducks were administered feed contaminated
with AFB1, our results prove that some economically
significant effects occurred in the ducks, including
reduced body weight gain, feed consumption, and feed
conversion rate.

Table 2. Performance of ducks in three weeks of age fed uncontaminated and contaminated diet with AFB1
Weeks

Bird
No.

BW
Control±Se
(g)

BW
Treatment±Se
(g)

FI
control±Se
(g)

FI
treatment±Se
(g)

FC
control±SE
(FI/BW)

FC
treatment±SE
(FI/BW)

1
1
1
2
2
2
3
3
3

5
5
5
5
5
5
5
5
5

345.0 ± 17.5
352.0 ±17.6
336.5 ±16.8
545.4 ±21.8
517.8 ±20.2
551.8 ±22.0
728.4 ±1.85
691.5 ±20.7
712.8 ±21.3

357.1 ±10.3
355.6 ±10.3
341.3 ±9.8
503.9 ±10.5
512.8 ±10.7
534.6 ±11.2
634.1 ±15.8
643.3 ±16.1
677.4 ±16.9

545.1 ±27.2
563.2 ±28.1
528.3 ±26.1
872.6 ±34.9
833.6 ±33.3
877.6 ±35.0
1150.9 ±34.5
1102.9 ±33.0
1140.6 ±34.2

571.3 ±28.5
572.6 ± 28.6
542.6 ±7.1
821.5 ±32.8
841.1 ±33.6
882.1 ±35.3
1052.7 ±31.6
1080.9 ±32.4
1131.3 ±33.9

1.58 ±0.08
1.60 ±0.08
1.57 ±0.07
1.60 ±0.06
1.61 ±0.06
1.59 ±0.60
1.58 ±0.04
1.59 ±0.05
1.60 ±0.051

1.60 ±0.81
1.61 ±0.79
1.59 ±0.70
1.63 ±0.05
1.64 ±0.06
1.65 ±0.71
1.66 ±0.04
1.68 ±0.05
1.67 ±0.06

BW body weight, FI feed intake, FCR feed conversion rate, SE standard error
Conclusion
Aflatoxin contamination in ducks feed may cause
economic losses by lowering growth performance.
Therefore, lower levels of aflatoxin B1 in the poultry
feeds should be required if all acceptable risk is to be
avoided. Additionally, the risk of aflatoxins in poultry
as a food appears to remain very low, although the
levels of aflatoxins in human foods should be kept as
low as possible to reduce the incidence of hepatic
cancer.
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Abstract
The World Health Organization (WHO) has estimated that a huge number of cases related to food-borne diseases
occurs in every part of the world annually. Infant milk formula is known to be a reservoir of many organisms and
contributes to neonatal infections. Hence, we decided to characterize and examine the infant formula's quality. Fifty
samples of infant milk formula were collected from various locations in Tripoli city, Libya to be tested for its
bacteriological quality. The maximum of total aerobic count (TAC) was 4.9 log cfu ml-1, with a mean value 4 log cfu
ml-1. 52% of samples contained coliform organisms. The maximum coliform count (MPN/100 ml) was 5.7 log; , with a
mean value of 4.4 log. Enteropathogenic Escherichia coli (O124:K72: B17 and O111:K58:B4) were isolated from 2
samples. Enterobacter aerogenes, Ent. Cloacae, Ent. Liquifaciens, Klebsiella aerogenes, K. ozaenae, K. edwardsii and
K. rhino-scleromatis were isolated at varying percentages ranging from 4% to 24%. Staphylococcus aureus was
isolated from 3 samples, while Proteus spp. was detected in 56% of examined samples. The total Enterococci count/ml
of infant milk ranged from 4.3 to 4.6 log cfu ml-1 with a mean value of 3.7 log. Therefore, it is concluded that the
presence of such microorganisms in infant formula should not be neglected and considered a serious risk with the
possibility of the organism to multiply during the preparation and holding time before the consumption of the product.
The public health importance of existing microorganisms as well as suggestive control measures was discussed.
Keywords: Infant formula, Microorganisms, Coliform
Introduction
Over the past century, infant formula based on cow's
milk has shown steady increase and improvement.
Although the Infant milk powders are generally
considered as product of good microbiological
quality with no risk of spoilage, infant formula milk has
been implicated as a source of several organisms in
neonatal infections (Farber and Forsythe 2008). In
addition, several factors may play a role and contribute
to change its physical and chemical properties which
reduce shelf-life and thus its commercial value. The
shelf life of infant milk, storage stability, flavor quality
and high nutritional value of infant milk formula are
impaired when it is stored at high temperature over a
long period. The manufacture of infant milk formula
based on milk powder mixing with various ingredients
such as milk powder, vegetables powder, fruits, cereals
and other nutritional additives (Rajput et al. 2009).
Serious health hazards may be found if good
manufacture and hygienic practices are not sufficient.
Many gastrointestinal disturbances have been attributed
to consumption of such contaminated infant milk
especially in summer time (Rajput et al. 2009).
Although food technology developments and the
extreme focus on food safety have led to increase the
microbiological standards of food, low risk foods
cannot be always ensured.
For example, the
microorganisms struggle or even unable to grow in
infant milk due to its low moisture content and do not
play any direct role in their spoilage. However, their
occurrence in infant milk powder is of great

significance and serves as an index of hygienic
standards maintained during production, processing and
handling (Lehner and Stephan 2004). The infant milk
provides a highly nutritious substrate that can support
the wide variety of bacteria as well as yeast and molds
for their growth and reproduction (Philips and Griffiths
1990).
There have been many reports explaining the fact of
the contamination role of organisms throughout the
preparation time of infant milk powder. For instance,
economic consequences could be significantly high
when the thermophiles exceed specification limits and
may lead to down grading of the products (Rueckert et
al. 2005b; Rueckert et al. 2005a).
The microbiological quality of infant milk has not yet
been tackled especially concerning the incidence of
organisms implicated in cases of gastrointestinal
disturbances. The presence of pathogenic bacteria in
infant formula milk is of particular concern because of
its use as breast milk substitute. The former reason
including the lack of researches on this matter led this
study to examine and investigate the effect of post
process contamination or/and poor handling of infant
formula milk particularly in developing countries with
warm climate.
Materials and Methods
Fifty random samples of infant milk powder were
randomly collected from different groceries, pharmacies
and hospitals in Tripoli city, Libya and examined
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bacteriologically for total colony count (cfu/ml),
coliform count (MPN/100ml) and Enterococci count, as
well as for incidence of Staphylococci and Enterococci.
Preparation of samples, decimal dilutions, culturing
and enumeration techniques of bacteria were performed
according to the methods described by the American
Public Health Association (APHA) (Morton 2001;
Swanson et al. 2001). Briefly, 25 gm of the sample was
transferred to a sterile Stomacher® bag (Stomacher
400, Seaward medicals, UK) under aseptic conditions.
The sample was then diluted to a 10-1 dilution with 225
Peptone Water (M0216, Park scientific limited,
Northampton) and stomached for 2 min by using a
Seward's Stomacher® 400 Circulator (Stomacher 400,
Seaward medicals, UK.). Then serial dilutions were
made using sterile 0.1% peptone water. Determination
of the total aerobic count (TAC) was performed using
plate count agar (Difco Laboratories, Detroit, MI)
which were inoculated with serial dilutions and
incubated at 37 °C for 48 h. Countable plates are those
containing from 30 to 300 colonies. Most Probable
Numbers (MPN) technique was also used in order to
determine the actual coliform count by using 3
fermentation tubes containing Lauryl Sulfate Tryptose
Broth (LST), supplemented with inverted Durham tubes
(Swanson et al. 2001). In addition, the identification of
isolated E. coli strains was observed by the serological
technique (Denka Seiken, Tokyo, Japan).
Enumeration of total Staphylococci and S. aureus
counts were performed using Baird-Parker agar (Park
scientific limited, Northampton). The inoculums were
surface plated using sterile bent glass streaking rod.
Plates were inverted and incubated at 37 °C for 48 h.

Suspected S. aureus colonies are circular,
. smooth,
convex, moist, 2-3 mm in diameter on un-crowded
plates, gray to jet-black, frequently with light-colored
(off-white) margin, surrounded by opaque zone and
frequently with an outer clear zone; colonies have
buttery to gummy consistency when touched with
inoculating needle. S. aureus isolates were identified by
microscopical examination and biochemical test
(catalase test, coagulase test and thermostable nuclease
production test).
Whereas, the enumeration of Enterococci was
performed using Enterococci Selective Differential
media agar (ESD) (Efthymiou et al. 1974). The
inoculum was surface plated using sterile bent glass
rod.
Statistical Analysis
Analysis of variance (ANOVA) was performed by
one way ANOVA with P value of <0.05 using
Microsoft excel 2010 software.
Results and Discussion
Microbiological monitoring of the infant formula is
an important aspect of the quality assurance policy,
which makes it possible to take corrective measures
when an unsatisfactory result is related to infant
hospital (Tudela et al. 2008).
Table 1 and Figure 1 revealed that maximum colony
count of TAC in examined samples was 4.9 log cfu/ml-1
, the minimum was 4.6 log, with a mean value of 4 log
±3.5 log cfu/ml-1, the highest frequency distribution
(68%) lies within the range 2-4 log cfu/ml-1 (Table 2).
These results indicate the serious risk of neonatal
infections due to such babies' food contamination.

Table 1. Statistical analytical results of different types of microorganisms in examined samples
Positive samples
Type of bacterial count

Min.

Max.

Mean

±SE

100

4.6

4.9

4

3.4

26

52

35

5.6

4.4

4.1

50

30

60

32

4.6

3.7

3

E. faecalis

50

20

40

31

4.3

3.6

2.8

E. faecium

50

12

24

100

3.8

3.1

2.5

E. intermediate

50

20

40

220

4.2

3.6

2.8

Aerobic
TAC log cfu ml-1
Coliform
MPN/100ml
Enterococci
TEC log cfu ml-1

No. of sample
No.

%

50

50

50

DEC log cfu ml-1

cfu= Colony Forming Unit
TAC/ml =Total Aerobic Count cfu/ml
MPN/100ml = Most Probable Number /100ml.
TEC/ml = Total Enterococci Count cfu/ml.
DEC/ml = Differential Enterococci Count cfu/ml
SE = Standard error
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Figure 1. Mean counts of contaminating bacteria of the examined infant milk formula
(cfu/ml or MPN/100ml). Error bar represents stander error (SE)
Figure 2 showed that out of 50 samples examined, 26
samples (52%) contained coliforms with a mean count
(MPN/100ml) of 4.4 log ± 4.1 log where the highest
frequency distribution (69.23%) lies within the range

between 2 log ± 4 log (Table 2). The results obtained
from this study have shown higher coliform counts in
infant milk compared to previous study which was
conducted by (Leznik et al. 1973).

Table 2. Frequency distribution of examined samples based on their microbial content
Frequency
Aerobic
TAC cfu/ml

Rang

2

10 – 10
102 –103
103 –104
104 –105
105 - 106
Total

Coliform
MPN/100ml

E. faecalis

E. faecium

E. intermediate

Enterococci
TEC cfu/ml

NO.

%

NO.

%

NO.

%

NO.

%

NO.

%

NO.

%

9
16
18
7
0
50

18
32
36
14
0
100

4
12
6
2
2
26

15.39
46.15
23.08
7.69
7.69
100

1
4
12
3
0
20

5
20
60
15
0
100

0
9
3
0
0
12

0
75
25
0
0
100

0
4
14
2
0
20

0
20
70
10
0
100

1
10
12
7
0
30

3.33
33.33
40
23.34
0
100

Figure 2. Incidence of isolated organisms in examined samples
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Results presented in Figure 2 showed that 4% of total
examined samples contained E. coli. Different
percentages (4% - 24%) of strains belong to O124:K72:
B17 and O111:K58:B4. Enterobacter aerogenes, Ent.
Cloacae, Ent. Liquifaciens, Klebsiella aerogenes, K.
ozaenae, K. edwardsii V. ed. and K. rhinoscleromatis
were isolated. The finding of coliforms persist in any
foods article is indicative of sanitary neglected
measures during its production, processing and
handling; besides they may at times constitute a public
health hazard which is a big concern (Mardaneh and
Dallal 2013).
The results in this study supported the findings of
Tudela et al. (2008) in a hospital infant formula room,
Of the 156 formulas analyzed, a higher percentage of
the premature formulas infants were positive for
Bacillus species (54%) while only 19% of the other
formulas. The authors suggested that Bacterial
contamination could be due to poor handling by
operators during reconstitution of the powdered
formulas.
Proteus vulgaris, P. mirabilis, and P. morganii were
isolated from 14%, 24% and 18% of examined samples
respectively (Fig. 2). Results given in Table 1 and Fig.
1 reveal that the total enterococci count/ml. of infant
milk ranged from 4.3 log to 4.6 log, with a mean value
of 3.7 log ±3 log. The highest frequency distribution
(73.33%) lies within the range2 log-4 log Table 2. The
mean counts of E. faecalis, E. faecium and E.
intermediate was 3.6 log ±2.8 log , 3.1 log ± 2.5 log and
3.6 log ± 2.8 log per ml/ respectively (Table1 and Fig.
1).
These results suggested that Enterococci being a
normal inhabitant in the intestinal tract of man and
animal, thus their presence in any food article are
indicative of fecal contamination. Moreover some
species can grow at wide range of temperature and can
with stand heat treatment; hence, they may be
implicated in cases of food poisoning (Silliker 1980).
Staphylococcus aureus was isolated only from 3 out
of the 50 tested samples (6%). Theses isolated strains
proved to be strong coagulase positive, meanwhile only
two strains of them produced DNase proving to be
enterotoxigenic. It should be taken into account that the
presence of these strains in infant milk gives a huge
opportunity to grow easily and multiply rapidly
producing thermostable enterotoxin in the product
inducing symptoms of poisoning. The incidence of
Staph.aureus and its enterotoxin in infants milk has
already been reported long time ago by (Hoppner et al.
1972). However, the problem remains in many
countries especially developing ones including Libya.
Basically, there is absolutely no hesitation in raising
the alarm about babies' food being at risk or lead to
serious consequences. For example, the most common
cultured microorganisms from the neonatal intensive
care unit (NICU) were coagulase negative
Staphylococcus and Klebsiella pneumoniae, which were
responsible for septicemias at NICU. There were strong
relationships between environmental culture results and
the agents responsible for the outbreak of septicemia at
the NICU. The formula heater at the pediatrics clinic
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also revealed the same microorganisms with. the blood
cultures of 3 patients in the same clinic (Buyukyavuz et
al. 2006).
The results achieves allow to conclude that infant
milk was proved to contains different types of
organisms at various rates, which can be attributed to
low quality ingredients and/or unsatisfactory methods
of preparation and handling of such foods. Most of
isolated organisms proved to be of public health
importance. It is worth mentioning that most infants
suffering from gastrointestinal disturbances were fed on
infant milk food highly contaminated with coliforms.
It would seem the biggest challenge facing the
modern dairy industry is the pressure to improve the
product handling alongside the excellent processing
environment which leads to produce sterile infant milk
formula. Recently there has been considerable concern
related to the presence of pathogenic bacteria, in
particular Enterobacter sakazakii, in powdered infant
formula milk. The bacteria in these products at point of
sale, with reference to current microbiological testing
and the need for good hygienic practice in their
subsequent preparation before feeding should be
considered. The ingestion of raised numbers of E.
sakazakii resulting from temperature abuse after
reconstitution is highlighted as well as the uncertain
routes of E. sakazakii product contamination (Forsythe
2005). Up to now, there is lack of information about the
mechanism of E. sakazakii including fully
understanding of its characterization. Therefore, we
strongly believe a further study is needed in order to
ensure the quality and safety of infant milk.
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Abstract
Cooking in aluminum utensils often causes relatively small increases in Aluminum (Al) content of food. In Libya,
data on Al concentration in food items are scarce, although aluminum vessels are widely used to cook foods, and it
is known that Al can migrate from cooking utensils to food. This study was carried out to evaluate the leaching
content of Al from new and used (old) aluminum cookware to four common Libyan food groups (vegetables,
beans, cereals and meats). We evaluated the concentration of Al in a total of 45 samples of different food items that
are widely consumed in Libyan diet. Al was determined using Agilent’s 240 AA Atomic Absorption Spectrometer
integrated GTA 120 Graphite Tube. The Al concentration in foods was reported in terms of ppm dry weight of the
foods. The concentration of Al in leafy vegetables, pulses, potatoes, cereals meats, cooked in new aluminum
cookware were 12.78, 10, 1.9, 0.9 and 0.85 ppm. Al concentration in the used cookware was 11, 5.34, 1.51, 0.68
and 0.19 ppm, while these values of Al levels for foods cooked in stainless steel cookware were 8.05, 3.11, 1.14,
0.37 and 0.16 ppm of food tested samples respectively. The Al content of foods cooked in new Al was higher than
that cooked in old Al or stainless steel vessels. More attention should be paid to Al concentration in foods in order
to minimize dietary intake and to protect our health.

Keywords: Aluminum cooking utensils, Foods, Health hazards
Introduction
Aluminum (Al) is the third most abundant element in
such small amounts and that much of the Al in tea does
the earth's crust and is therefore a natural component of
not dissolve into tea infusions when this beverage is
drinking water and foodstuffs and is a component of
prepared. The highest source of Al in Libyan diet is
many manufactured materials. Exposure of the human
food additives (e.g., Al salts added to processed
body to Al may be via food including drinking water;
cheeses, candies and pickles such as Al chloride, Al
fruit juices vegetables, meats and beans (Stahl et al.
nitrate and Al sulphate).When the foods are cooked or
2011).
stored in Al containers some amounts of the Al may
migrated into foods and water. This often results in a
Under acidic conditions, Al is solubilized increasing
relatively small increase in Al content of food (Soni et
availability to plants and aquatic animals (Ritchie
al. 2001).
1995). Soil acidification due to application of fertilizers,
growing of legumes, or acid rain is an increasing
Al-induced neurotoxicity is well known and it is, may
problem in agricultural and natural ecosystems
be a factor in the etiology of various toxicity and
(Marschner 1995). Increased Al exposure can be
neurodegenerative disorders in man (Thomas et al.
compensated for by excretion via intestines and normal,
2015). The various health effects of Al had separated
healthy kidneys (Ganrot 1986).
into three categories: neurological disorders (other than
cognitive decline or AD); cognitive decline; and
Al is found as visible in pots and pans, invisible in
dementia or Alzheimer's disease (Rondeau 2002).
food, water and air. The general population is
principally exposed to Al from intake of food and
This study aims to examine the levels of Al
water, particularly foods containing Al compounds used
concentration in some common Libyan dishes and
as food additives. Al is absorbed and may accumulate in
selected (uncooked and cooked) food items available in
different organs in both infants and adults (Soni et al.
the markets in Tripoli to know the potential dietary
2001).
exposure to Al of the population in Libya.
Al has a hazardous effect upon health, it was linked
Materials and Methods
to many health risks mainly Alzheimer's disease which
A total of 45 samples of popular Libyan foods were
is the commonest form of dementia. Two groups seem
collected from different local markets in Tripoli. The
to be at particular risk for Al related toxicity: people
food samples including representing a typical Libyan
with chronic renal failure treated with Al-containing
dishes (Harisa, macaroni, CusCous , Rushda, Bazine
medications and pre-term infants fed on Al containing
and Tomato sauce). Uncoated Al (old Al and new Al),
formulate (Lidsky 2014).
and stainless steel saucepan whose inner diameter and
Foods containing the highest amount of Al are spices,
depth were 16.0 and 10.5 cm, respectively were used
herbs and tea leaves. However, these food products
for cooking of the collected for samples. The saucepans
contribute only a small amount to the total amount of Al
were cleaned with a detergent and rinsed well with
consumed per day due to the fact that spices are used in
distilled water before use. All the foods tested contained
*Cooresponding author: El-Tarban. S. A. Department of Public Health, Faculty of Medical Technology, University of Tripoli, Tripoli
Libya. Tel: +218925812928. Email: seltarban@yahoo.com
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small amounts of Al naturally. However, the actual
amounts of Al that were added to foods through the use
of cooking utensils were estimated. Al concentration
was estimated in part per million (ppm) of dry weight.
The sample was homogenized and digested sequentially
with concentrated nitric acid and sulfuric acid.
The concentration of Al content was determined in
Triplicates in uncooked and cooked samples. The
sample was homogenized and digested sequentially
with concentrated nitric acid and sulfuric acid.
Sample preparation
Food samples were dried for 24 h at 80 ο C and
grinded in a mill with No 20 stainless steel sieve and
store in air tight container in dry atm. Into a macro
Kjeldahl digestion flask preferable made of silica, place
10 gm, 20 ml conc nitric acid and up to 20 ml of
distilled water. Boil so that the volume is reducing to
about 20 ml, cool and add 10 ml of concentrated
sulphuric acid. Boil again and add further small
quantities of nitric acid immediately the liquid begins to
blacken. When the addition of nitric acid is no longer
necessary (i.e. when the liquid no longer blackens),
continue the heating until white fumes are well in
evidence. Cool and add 10 ml of saturated ammonium
oxalate solution and boil again copious white fumes are
again produced, so that the final solution is colorless.
Every trace of nitric acid must be removed before
proceeding. A blank was prepared at the same time
(Sidney 1984).

The Al level was determination by using .Agilent’s
240 AA Atomic Absorption Spectrometer integrated
GTA 120 Graphite Tube in the laboratories of Food and
Drug Control Center (FDCC), Tripoli. All glassware
was washed, soaked in 1% nitric acid and rinsed with
demineralized distilled water. The accuracy and
precision of the proposed method was expressed as
relative standard deviation, ranged from 0.0 to 15 %.
Analytical characteristics under the selected conditions,
the standard calibration of Al in the range of 5-1015and 20 ppm were constructed by plotting of
absorbance versus concentration of Al.
Results and Discussion
The aluminum cooking utensils
are the most
commonly used cookware in some cities of Libya, this
study was undertaken to evaluate the contribution of
aluminum cooking utensils to the daily intake of Al. 45
commonly consumed food items were selected from
Tripoli markets and analyzed for their Al content. There
is an extensive data available from the literatures of
WHO and Europe, regarding the toxicity of Al to the
health, while it is scanty from Libya and African
countries. However, Herbs, spices and tea have a
naturally high content of Al reached in our study up to
61.20 ppm. Cooking foods in aluminum utensils have a
significant increase in Al content of cooked foods.
Results obtained revealed that the different food
items studied recorded variable levels of Al (Table 1).

Table 1. Comparison of Aluminum (Al) levels in tested samples of foods in current study and those in previous
literatures. Mean (relative standard deviation RSD %) (ppm)
Current study

Previous literature
(Greger 1992)

Food items

Current study

61.2 (1.12 %)

8.2 - 75.0

Roots

18 (0.16%)

12.3 (3.49%)
3.41 (0.08%)
40 (1%)
0.7 (1%)
5.0 (1%)
55.0(5.52)
(10%)
71.3(1.12)
(1.57%)

2.30-20.00
2.70-3.60
27.3-57.00
0.5-.1.0
48-273

Radish root
Turnips
Potatoes
Cereals
Barley

18.0 (0.16%)
0.22 (0.01%)
2. 0 (0.1%)
0.11 (0.01) (9%)
2.10

50.0-64.0

Wheat flour

1.30 (0.1%)

<1.0

50.0-100.0

Bread (whole
wheat)

0.75 (5.33%)

0.54 (Greger 1985).

0.47 (0.014%)

--

1.00(0.01) (10%)

0.30

Vegetables

0.50 (1%)

0.01 - 0.44

Bread, white
Macaroni
uncooked

0.70 (7.14%)

< 0.20

Cucumber

0.12 (0)

0.40

Rice uncooked

1.0 (0.1%)

Parsley

0.60 (2.8%)

4.50

0.18 (3.7%)

Spinach

1.47 (2.7%)

2.52 (Greger 1985).

Cheese cottage
Cheese,
processed
Lentils

0.01-0.44 (Sternweis
and Gilman 1982)
<25.7

32.0 (6.2%)

29.7

Food items
Spices and
herbs
Cardamom
Coriander
Cumin
Garlic
Pepper black
Turmeric
Thyme
Harisa*

Previous literature
(Greger 1992)
0.374
(Lopez et al. 2000)
18.0
<0.1
2.00
0.50-0.67

Cabbage
0.26 (6.53%)
<0.1
0.25 (8.0%)
0.15
Celery
3.10 (1.26%)
<1.00
Peas
1.05 (7.76%)
3.60
leaves
Lettuce
1.20 (2.16%)
0.55
Tea bag, dry
118.10 (10.25%)
128 (Greger 1985).
Meat lean
0.20 (15%)
0.02 - 0.12
beef
*Harisa is pepper sauce contains garlic and salt. Commonly used by Libyans in sandwiches and some dishes
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These values of Al concentration in the foods tested
in our study were compared with those reported in more
recent literatures. The concentration of Al in leafy
vegetables, pulses, potatoes, cereals meats, cooked in
new aluminum cookware were 12.78 ppm, 10, 1.9, 0.9

and 0.85 and for the used cook wares 11, 5.34, 1.51,
0.68 and 0.19 (ppm. dry weight), while these values of
Al levels for foods cooked in stainless steel cookware
were 8.05, 3.11, 1.14, 0.37 and 0.16 ppm of food tested
samples respectively (Table 2).

Table 2. Estimated Aluminum (Al) content of tested samples of food after cooking in old and new aluminum or
stainless steel cookware. Mean and (relative standard deviation RSD%) (ppm)
Cooking for 30 minutes
Food items

Cooking for 90 minutes in
stainless steel

Old aluminum

New aluminum.

Vegetables

1.50 (6.6%)

1.93 (5.18%)

Leafy vegetables

11.0 (6.9%)

12.78 (1.56%)

8.05 (0.17)

Pulses(beans, chickpeas, lentils)

5.34 (6.7%)

10.0 (5.0%)

3.11 (4.18%)

Roots (turnips, carrots, radish)

5.02 (0.13%)

5.22 (5.36%)

1.55(3.22% )

Potatoes

1.50 (6.6%))

1.90 (5.26%)

1.14(8.77%)

Cereals (macaroni ,CusCous ,
Rushda and Bazine, Rushda)

0.68 (0.02%)

0.90 (11.1 %)

0.37(4.05%)

Meats , lean beef

0.19 (5.2%)

0.85 (5.8%)

0.16 (9.37%)

Tomato sauce

4.80 (5.41%)

6.71 (4.3%)

3.41(5.27%)

Foods containing the highest amount of Al are spices,
herbs and dried tea leaves. However, these food
products contribute only a small amount to the total
amount of Al consumed per day due to the fact that
spices are used in such small amounts and that much of
the Al in tea does not dissolve into tea infusions when
this beverage is prepared. The Al content of black tea is
ranging from 0.30 to 0.99 mg Al/bag, while in Green
tea was 0.024-0.32mg|bag (Sternweis and Gilman
1982).
Al can dissolved and accumulate in foods stored or
cooked in uncoated Al pans. The concentration of Al
that accumulates in foods during preparation depends
on the pH of the foods, the length of cooking periods
and the types of utensils. Acid foods, particularly
tomato products can accumulate more amounts of Al
during the cooking period.

1.20. (8.3%)

The longer cooking time in aluminum utensils, the
greater the accumulation of Al in food.
Indeed all the tests in our study appear to have
comparable Al concentrations to foods locally
consumed in countries such as Europe countries and
USA (Table 3). We can conclude that food pollution
with Al may, to some extent, be augmented by using of
the Al cutlery and kitchen utensils. Method of food
preparation determines the extent of Al leaching from
the vessels. It appears that the daily intake of Al in
certain populations where aluminum utensils are
regularly used could be much higher when compared to
those who use stainless steel cookware. New Al vessels
contribute greater amounts of Al especially when green
leafy as well as other vegetables and legume
preparations are cooked in them.

Table 3. Aluminum (Al) concentration estimated in some cooked foods, in comparison with reported Al content from
literatures. (ppm)
Uncooked
Food

Current study

Beans

0.52 (11.5%)
18 (0.16%)

Potatoes
Tomato
sauce
Meats ,
lean beef

0.15 (6.6%)
0.44 (6.8%)

Cooked in Al

Previous reports
(ATSDR 2008)

2.00
2.45
1.00- 1.5

Cooked in stainless steel

Current
study

Previous
literature

Current
study

Previous literature
(ATSDR 2008)

7.95 (5.4%)
2.50 (8.0%)

3.47
0.64
4.27

1.04 (4.8%)

2.82
0.37
27.39

3.87

2.8 (6.07%)

3.17

-

0.62
(11.6%)

(0.02 - 0.12)

6.71
(4.17%)
0.85
(5.88%)

*Common Libyan dishes (Cuscous prepared from semolina, while Bazine from Barley flour and Rushda is prepared
from wheat flour)
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Al is consumed mainly through cereals, cheese and
salt, while herbs, spices and tea have a naturally high
content of Al (Mohammad et al. 2011). The study
revealed that the major contribution of Al from Libyan
foods is through consumption of vegetables, spices and
pulses cooked in Al vessels. Cereals, contribute
negligible amounts. Usage of aluminum utensils
contribute significantly to the total daily Al intake
specially when preparing green leafy vegetables and tea
(popular beverage). It should be emphasized that the
foods tested in our study are only selected samples of
foods and local dishes (Couscous, Bazine , Rushda)
which are popular meals for Libyan people. In addition
to traditional foods were included such as tea, spices
and herbs. However, more studies are needed to
calculate the average daily Al intake for Libyans.
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Abstract
The effects of probiotic (Bacillus toyoi, 1x109 cfu/kg) on toxicity of aflatoxin B1 were evaluated using a total of
420 day-old sexed commercial broiler chicks which were divided randomly into 7 groups each of 3 replicates of
20 chicks. The treatments include the control diet uncontaminated with AFB1, three dietary treatments
contaminated with AFB1 (200, 400 and 800 mcg/kg) and three treatments diet contaminated with AFB1 plus
Probiotic (1000 g/ton) were used from 0-6 weeks of age. This study revealed a reduction in feed intake; weight
gain and feed efficiency were observed. Significant interaction (P0.05) between AFB1 and probiotic were
observed for their additive effects on body weight, feed intake, feed efficiency, apparent digestibility of protein,
fat, fibre and nitrogen free extract (NFE). Probiotic significantly (P0.05) improved body weight, feed intake and
feed efficiency, increased apparent digestibility of protein, fat, fibre and NFE. These results suggest that the
addition of probiotic in case of aflatoxicosis may ameliorate and improve the performance as well the retention of
nutrients with broiler chickens.
Keywords: Aflatoxin, Aflatoxicosis, Body weight gain, Feed intake, Feed conversion rate
Introduction
Among the known mycotoxins, aflatoxin is the most
important to poultry. Aflatoxin B1 is the most potent
hepatotoxic and immunosuppressive. It is considered
very harmful to human and animal health thus causing
significant financial losses to animal industries
(Munkvold, 2008; Zhang and Caupert, 2012). It has
been reported as well to cause oral lesions and
decreased feed intake in broiler chickens.
This
mycotoxin contaminated feedstuffs when consumed,
produce a range of devastating effects on the general
well-being and productivity of poultry (Devegowda et
al. 1998a, Van Leeuwen et.al. 2005, Egner et al. 2003).
Feeding AFB1 contaminated diets decreased average
daily gain and average daily feed intake linearly and
quadratically (Zhang, 2013). Fei Shi et,al. (2013)
investigated the effects of feeding corn contaminated
with aflatoxin B1 concluded that AFB1 contaminated
diet significantly decreased the body weight gain, feed
intake and feed conversion rate.
Practical
methods
to
detoxify
mycotoxin
contaminated grain on a large scale and in a cost
effective manner are currently not available. At
present, one of the most promising and practical
approaches is the use of adsorbents. Research indicates
that a number of adsorbents are capable of adsorbing
aflatoxin B1 and reducing its toxic effects.
A natural product called glucomannan, a cell wall
derivative of Sacchromyces cerevisiae, has received
much attention in minimizing mycotoxins present in the
contaminated diets of livestock and poultry
(Devegowda et al. 1998b; Whitlow et al. 2000; Smith et

al. 2000). Some dairy strains of lactic acid bacteria
were found capable of removing aflatoxin B1 from
contaminated liquid media via a rapid process involving
the removal of approximately 80% of AFB1
immediately upon contact without further incubation
(El-Nezami et.al. 2000a, 1998b).
Furthermore,
Audisio et.al. (2000) claimed that chicks treated with
probiotic Enterococcus faecium in a preventive way
survived to an experimental Salmonella pullorus
infection.The objective of the present study was to
evaluate the efficacy of probiotic (Bacillus toyoi,
1x109cfu/kg) as feed additives in aflatoxicosis on
performance and nutrients digestibility.
Material and Methods
A total of 420 day-old sexed commercial broiler
chicks were divided at random into 7 groups each of 3
replicates of 20 chicks. The test diets treatments
consisted of a control diet obtained from a commercial
feed mill Al Tahadi (Table 1) and the test diets was
prepared by addition of moldy rice. Moldy rice powder
was obtained by inoculating known amount of broken
rice with Aspergillus flavus supplied by Agriculture
Research Centre – Tripoli. AF production was carried
out in accordance with the method based on that
reported by Shotwell et al. (1966). Quantified by
AFLATEST. Probiotic (1000g/ton) Tyocerin (Bacillus
toyoi, 1x109 cfu/kg) a proprietary product of (Lohmann
Animal Health GmbH & Co. KG Heinz-LohmannStraße 4 27472 Cuxhaven, Germany), was tested from
0-6 weeks of age. The birds were randomly assigned to
the following treatment groups. Control diet without
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additives (treatment 1), AFB1 200mcg/Kg (treatment
2), probiotic +AFB 1 200 mcg/Kg (treatment 3), AFB1
400 mcg/Kg (treatment 4), probiotic +AFB1 400
mcg/Kg, (treatment 5), AFB1 800 mcg/Kg (treatment
6), probiotic +AFB1 800 mcg/Kg, (treatment 7), Feed
and water were provided for ad libitum Feed intake and
faeces output and performance parameters from 0-6
weeks were measured. The data obtained were analysed
with SAS, GLM procedure and means were compared
with Duncan multiple range test.
Results and Discussion
Aflatoxin (AFB1) individually depressed body
weight and feed efficiency (Table 1). The weight gain
was lower in chicks fed aflatoxin of 26%, 42% and
44.5% for diets of (200, 400 and 800 mcg/Kg
aflatoxine) respectively.
Table 1. Feed composition (Al tahadi Factory, Tripoli)
Item
%
Com
60
Soy Bean
27
Fish Meal
6
Vegetable Oil
2
Mehtionine
0.035
Dicalium Phosphate
2
Salt
1.62
Lime Stone
1
Premix
0.3
Determined Analysis
Moisture
9.5
Crude Protein
20.57
Ash
9.77
Ether Extract
3.23
Crude Fiber
2.67
Nitrogen Free Extract
50.73
Calcium
1
Phosphorus
0.40

consumed significantly more feed than the aflatoxin
fed
.
chicks diets. (Table 2). Decreased water and feed
intake, weight loss, dullness, are frequency seen in
experimental and natural outbreak of aflatoxicosis in
broilers (Lesson et al. 1995).
Decreased feed
consumption during mycotoxicoses has been reported
(Kubena et al. 1997).
Sharlin et al. (1981), they stated that Aflatoxicosis in
white leghorn males resulted in decreased feed
consumption, body weight, while in broiler breeder
males reduction in body weight characteristics were
observed. The feed: gain ratios were significantly
poorer for chicks fed aflatoxin diet as compared to
chicks fed probiotics added to all levels of aflatoxin
diet, (200 mcd, 400 meg, and 800 mcg aflatoxine).
Probiotic supplementation improved body weight, feed
intake and feed: gain ratios in the AF fed groups. These
data agree with previous results of the protective effects
of biological binding agents’ compound (Ledoux et al.
1999).
The addition of the probiotics to the aflatoxin diets
resulted in higher feed: gain ratio was significantly
(P<0.01) better than non added probiotics diets (Table
2). Feed conversion ratio as affected by probiotics is
the subject of controversy. Although, some studies
show that probiotics supplementation in feed of
chickens improve the feed conversion ratio, some other
suggested no such effect on feed conversion ratio
(Ahmad 2004).
Shareef and Al-Dabbagh (2009)
reported
that
(Saccharomyces
cerevisiae)
supplementation of broilers, was significantly (P<0.05),
increase the body weight gain, feed consumption and
feed conversion efficiency, studying the effect of
adding probiotic to aflatoxin diets on the digestibility of
protein, lipid, fiber as well the nitrogen free extract are
shown in (Table 3). However the probiotic added to
(aflatoxin diet 200mcg, 400rncg and 800 rncg
aflatoxine), shown a significant (P<0.0l) improvements
in protein, lipid, fiber and nitrogen free extract
digestibility in comparison to aflatoxin diet (Table 3).
These beneficial effects might be attributed to its
growth promotive effect and ability to trap the
mycotoxins irreversibly (Devegowda et al. 1996). Other
authors did not find improvements in performance but
found increased protein, calcium and phosphorus
retention (Angel et.al. 2005). The intestinal bacterial
flora of domestic animals has an important role in the
digestion and absorption of feed. It participates in the
metabolism of dietary nutrients such as carbohydrates,

The addition of the probiotic has dramatically
improved the weight gain of chicks fed the three levels
of aflatoxicosis diets (Table 2). It is well known that
yeast culture, and its cell wall extract containing 1,3-1,6
D-glucan and Mannanoligosaccharide are the important
natural growth promoters for modern livestock and
poultry production (van Leeuwen et.al. 2005).
Recently, it has been reported that poultry growth is
promoted with the increasing doses of probiotic
(Protexin) from 0.5 to 1.5 grams per 10 kg feed.
Chicken fed probiotics added to aflatoxin diets

Table 2. Effect of treatments on weight gain gm, feed intake gm and feed conversion ratio (mean± Se)
Treatments
Control
AF (200mcg/Kg)
AF(200mcg/Kg)+Probiotic
AF(400mcg/Kg)
AF(400mcg/Kg)+Probiotic
AF(800mcg/Kg
AF(800mcg/Kg)+Probiotic

Weight gain

Feed intake

Feed conversion

1954.3 ± 7.4 a
1445.7 ± 4.9 b
1819.6 ± 8.7 a
1135.4 ± 4.4 c
1455.8 ± 9.7 b
1083.1 ± 4.9 e
1318.2 ± 8.3 d

3141.2 ± 8.5 a
2657.3 ± 5.9 b
2999.9 ± 8.1 a
2196.8 ± 4.1 c
2465.7 ± 9.6 bc
2115.9 ± 5.4 d
2406.9 ± 10.1 bc

1.51 ± 0.16 ac
1.71 ± 0.13 b
1.54 ± 0.29 cd
1.77 ± 0.1 ab
1.59 ± 0.3 c
1.82 ± 0.22 a
1.69 ± 0.32 bc

(a,b,c,d,e,f mean with different superscript are statistically different within the same column p>0.01)
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Table 3. Effect of treatments on digestibility of crude protein (CP), crude fiber (CF), ether extracts (EE) and nitrogen
free extract (NFE). (Mean±Se)
Treatments

CP %

EE %

CF %

NFE %

Control
AF (200mcg/Kg)
AF(200mcg/Kg)+Probiotic
AF(400mcg/Kg)
AF(400mcg/Kg)+Probiotic
AF(600mcg/Kg
AF(600mcg/Kg)+Probiotic

56.49±4.0 ba
52.46±5.2 b c
54.17±4.7 ab
4 3.76±4.9 d
49.67±7.01 c
36.61±6.4 f
39.64±5.8 e

69.83±4.0 a
64.25±6.4 b
67.58±5.7 ab
60.09±7.1 c
64.05±6.4 b
49.24±5.9 e
55.78±4.8 d

50.07±4.0 a
45.06±4.5 b
47.29±5.1 ab
40.59±6.01 c
44.22±5.7 b
34.74±4.9 d
38.47±4.4 c

50.45±4.3 a
42.76±4.1 b
46.65±4.5 ab
33.79±5.1 c
40.66±5.07 b
21.40±6.01 e
28.54±5.9 d

(a,b,c,d,e,f mean with different superscript are statistically different within the same column p> 0.01)

proteins, lipids, and minerals and in the synthesis of
vitamins. (Nahanshon et al. 1994) observed that
addition of Lactobacillus cultures in maize/soybean or
maize / barely / soybean diets stimulated appetite and
increased fat, nitrogen, calcium, phosphorus, copper,
and manganese retention in layers.
Conclusion
The results indicate that supplementation of probiotic
(Bacillus toyoi, 1x109 cfu/kg) is beneficial in
preventing the individual toxicity of aflatoxin (AFB1)
in commercial broilers.
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Abstract
The reported 2005 outbreak of human cutaneous leishmaniasis (CL) in different Libyan districts represents a major
public health concern at local and national levels. A retrospective study was undertaken to evaluate the prevalence
levels of CL in the community of Jadu area. Two hundred and twenty seven CL diagnosed cases were reported at
Jadu hospital during the period from2007 to 2011. The overall prevalence rate of CL among all inhabitants from
three villages were 3.5% (227/6465), however, the prevalence were variable between villages at2.5% (93/3653),
3.5% (42/1200) and 5.7% (92/1612), in Jadu, Jenaween and Shackshuck, respectively. The highest proportion CL
infection was found among age group >4-14years at (25%). There was no significant differences between gender
for CL cases (p=0.45).The total number of trapped sandflies isolates seems to act as vector for human CL cases in
the region were 1144 flies. However, the majority of sandflies number was trapped at August month 399 flies. The
more dominant species vectors of CL isolates were Phlebotomus papatasi 49.8% (570/1114), P. bergeroti 16.4%
(188/1114), and P.longeroni14.8% (169/1114). This information may be of value to identify the responsible
reservoir with the anticipation to the national programme interventions to control disease transmission.
Keywords: Cutaneous leishmaniasis, Retrospective study, Sandfly, Jadu, Libya
Introduction
Cutaneous Leishmaniasis (CL) caused by several
obesus and Meriones libycus were recognized as
Leishmania species that affects human beings, leading
reservoir hosts for L. major in the region (El-Buni et al.,
to different spectrum of clinical manifestation and
2000).Furthermore, the occurrence of Leishmaniasis
virulence, ranging from self-limited cutaneous ulcers,
caused by L. killicki cannot be excluded and early
to devastating infection of chronic scar lesions due to
reports confirmed the presence of at least a single
significant tissue damage (Herwaldt, 1999). In addition,
human case of L. killicki in Jebel Nefusa district (Elthe disseminated CL lesions may cover much of the
Buni and Ben-Darif, 1996).
face and body patients, resulting in a lifelong social and
The high potential exposure to CL infection in the
psychological burden for a large portion of human
human population has been emphasized the need for
patients (Desjeux, 2004; 2001). Infected female sand
Leishmania control programme in Libya by a number of
flies are believed to act as vector transmitting this
authors (El-Bunietal., 2000; Ashford et al, 1977).
parasitic disease when a fly takes its blood meal (Amro
Recent surveillance data disseminated by Libyan
et al., 2012). The known reservoirs hosts for CL include
National Centre for Diseases Control (LNCDC)
infected humans, wild animals (i.e. rodents) and
recorded 5885 human CL cases in the interval of 6
domestic animals (Williams et al., 2004).
years with a mean value of 981 hospital diagnosed
Leishmaniasis is endemic in many countries
cases yearly. An assessment for the level of CL
throughout the world presenting a serious public health
infection revealed an average varied from 436 to 2341
threat. According to the WHO reports, CL was
detected cases over a 5 year period 2001-2006 (EPIestimated to infect approximately1.5-2 million persons
LISH, WHO/ EMRO 2010). Although the annual
annually (WHO/ OIE, 2008). However, CL is known to
detected numbers of CL cases had increased about 6
occur in Libya since many decades (Ashford et al.,
times during the interval of 5 years i.e. from only 436
1976), and the first two cases of CL were recorded in
cases reported in 2001 to 2341 CL cases registered in
1930 (Onorato, 1931).Reports on increase cases of
2005. A recent survey conducted by workers revealed
similar lesions had reached epidemic levels in the year
that the disease has been expanded over a wider
1971,and 40 CL human cases was recorded in different
geographic area than previously thought, and the vector
parts of northwestern area of Libya including Nalut
responsible for the 2005 outbreak of CL was
region (Kadiki, 1971).Years later, several CL cases had
Phlebotomus papatasi (WHO, 2008).These high levels
been reported among the residents over the west and
of CL infection rates reported in the local community
south-west of Tripoli city(Ashford et al., 1976; 1977).
may be re-emergence of CL as a public-health problem
The causative agent for Zoonotic Cutaneous
and urgent efforts are needed to address the risk factors
Leishmaniasis in Libya was L. major (El-Buni et al.,
contributed the CL infection. As a consequence,
2000; Ashford et al, 1977). Although, Psammomys
entomological and epidemiological survey has been
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initiated under the auspices of the Ministry of Health,
(LNCDC), aimed to determine the current
epidemiological pictures of CL in Jabal Nafosa
community.

ensure avoidance of residual precipitate of the
emulsification substance, washing process was repeated
several times.
Each sandflies specimen were put in a small glass
container with pre-prepared KOH 10% (20gm of
potassium cristal), and kept for two days waiting period,
in order to become more clearer and visible to count
and easily recognized at the time of microscopic
examination.
The head and terminal abdominal segments of sand
flies were mounted in Puri's media contains (8gm of
Acacia, 70gm of chloral hydrate, 10ml of distal water
and 5ml of glycerin). Morphological characterizations
for the fixed specimens were finally examined using a
light microscope. Determination of the species and
recognition of sex were performed using taxonomy
keys of Lewis (1982) and Lane (1986).
Statistical Analysis
CL frequencies were compared according to age, sex,
and lesions sites. The chi-squared test was used to
examine relationships between CL prevalence and the
remaining variables. Differences were considered
significant at p ≤ 0.05. All statistical tests were
performed using Statistical Program for Social Sciences
19.0 software (SPSS Inc., Chicago, IL, USA).
Results
1. Prevalence and frequency distribution of CL cases
The overall CL prevalence rate among 6465
outpatient hospital inhabitants from the three study area
was 3.5% (227/6465).Inter-village prevalence rates
were variable from 2.5% (93/3653) in Jadu, 3.5%
(42/1200) in Jenaween, and at 5.7% (92/1612) in
Shackshuck, respectively (Table 1).
Table 1. Prevalence of cutaneous leishmaniasis (CL)
with regard to locality

Materials and Methods
Study design
The first part of the study was designed to evaluate
the occurrence of CL infection in human population in
three villages named Jadu, Jnaween and Shackshuck
belong to the Jabal-Nafosa district. The second part
was an entomological survey to determine the sand fly
species acting as vector for human CL infection in the
region.
Study sites
Jabal-Nafosa climate and vegetation is typically semidesert, climate is warm at summers, and cool and
rainfall at winter. The region is located in northwestern
Libya, its altitude between 450 m – 750m.Jadu area
represented the ecology of highest location in the
studied area, its altitude about 750 meter over the Sea
level, surrounded from the north by Alajellate, to the
south by desert , to the west by Alrhibate province and
to the east by Alrojbane province. Jadu has an area
distance of proximately 5000 km2.Jenaween area
represented the ecology of medium highest location, its
altitude about360 m. Shackshuck an area represented
ecology of lower altitude about 150 m over the sea
level.
Data collection
Over the year 2012, medical records information of
6465 outpatient hospital admission belonging to Jadu;
Jenaween and Shackshuck were collected. Data for 5
years period from 2007 to 2011 was gathered, and the
reportable conditions for 227 patient diagnosed CL
cases were documented from hospital files.
Preliminary entomological survey
A preliminary entomological survey was carried out
using two type of trapping; the electrical aspirator
trap(CDC-light traps) and sticky papers traps, over the
year, twice a month, in two consecutive days, four
CDC-light traps were set up in the afternoon and
recovered early in the morning. Traps were placed no
further than few meters from the resident houses and an
animal stable which were located near to the human
residence. Any trapped insects were carefully
transmitted from the sticky peppers and/or light traps
and collected into a 50 ml capped bottle containing 70%
preservative alcohol and labeled with reference number
(the month and the site of captured sandflies were
registered).Suspicious sand flies vector samples were
initially stored at room temperature, and then
transported to the laboratory at the Libyan National
Center for Diseases, Ministry of Health prior to
performing sandflies species identification.
Identification of trapped sandflies at species level
At laboratory, the sand fly samples were processed
for identification and characterization. To remove any
oil material from the external surface of the body of
sandflies specimens, samples were washed several
times using pre-prepared soap emulsified solution. To

Locality
Jadu
Shakshuk
Jenaween
Total

Hospital
inhabitant
3653
1612
1200
6465

CL cases
93
92
42
227

Prevalence
rate %
2.5
5.5
3.5
3.5

Information was gathered from hospital records data
over a 5 year period, revealed 227 patients were
diagnosed with CL lesions. The proportion of CL cases
were varied by locality, Jadu having the highest
proportion at 41% (93/227), followed by Shackshuck
with 40.5% (92/227). The lowest CL proportion was
reported in Jenaween locality with only 18.5% (42/227)
(Table 2).
Table 2. Frequency distribution of cutaneous
leishmaniasis cases by locality
Locality

Frequency

(%)

Jadu

93

41

Shakshuk

92

40.5

Jenaween

42

18.5

Total

227

100

25

AboAssara et al.

Libyan J. Vet. Med. Sci. (2015) Vol. 1 (1): 24-32

2. Secular trend of CL cases
Secular trend for the data collected for the rate of CL
cases from the hospital records over the years 2007,
2008, 2009, 2010 and 2011 represent 33 CL cases
(14.6%), 43(18.9%), 42(18.5%), 50 (22.3%) and 59
(26%) respectively. The highest number of CL cases
was recorded in 2011 with 59 CL cases (26.0%), while
the lowest rate was reported at 14.5% with 33 CL cases
in the year 2007(Figure1).

.

Figure 2. Distribution of CL cases according
to the season
Table 3. CL cases with regard to age group

Figure1: Distribution of CL patients with regard to the
years
3. Distribution of CL cases with regard to the season
The overall percentage of CL cases through the
seasonality period for five years data was as follow; 32
CL cases (14.1%) obtained at spring, 24 CL cases
(10.6%) obtained at summer, 104 cases (45.8%)
obtained at autumn, and 67 cases (29.5%) reported at
winter season, respectively (Figure 2).
4. Distribution of CL with regard to age group
The mean age of CL studied cases was (25.2) years.
The patient age was ranged between < 1year and 94
years, 50% of the reported CL patients were in young
age group ≥ 22 years. Table 3 showed disease number
and percentage for each age group category.
5. Distribution of CL cases with regard to gender
The proportion of CL cases that were male 52.9%
(120/227) and the proportion for CL female cases was
47.1% (107/227). Therefore, the ratio of male to female
CL cases was (1: 1.1).
5.1. Relationship between age and gender of CL
patients
The age of infected male CL patients were ranged
from 0.25 to 94 years. Approximately half of them were
younger than 22 years, while the age of CL infected
female were ranged from 0.66 to 72 years, half of them
≥20 years old. T-test indicated significant mean age
differences of CL patients between genders (P = 0.21)
(Figure3).
6. Site of CL skin lesion(s) on the patient’s body
The large number of reported CL cases was found to
had lesion(s) on their arms 68 case (29.96%), followed
by the patients had CL lesions on leg sites 54 cases
(23.79%), and 33 cases had CL lesions on face location
(14.54%). In addition, the largest proportion of CL
patient 72 (31.72%) were reported to had multiple
lesions i.e. more than one site, e.g. arm and face or arm
and leg, or arm, leg and face (Figure 4).

Age group/ year

NO. CL cases

%

<1

3

1.32

1-4

17

7.49

5 - 14

55

24.23

15 - 24

53

23.35

25 - 34

30

13.22

35 - 44

38

16.74

≥45

31

13.66

Total

227

100

Figure 3. Relationship between age and gender for CL
cases.
6.1. Relationship between age and CL lesion site
The mean age of the CL patient's arm site group was
(26.3±18.5) years and their age ranged from 0.66 year
to 94 years.

Figure 4. Distribution of CL cases with regard to lesion
site (s)

26

AboAssara et al.

Libyan J. Vet. Med. Sci. (2015) Vol. 1 (1): 24-32

Also the mean age of the patient's leg site group was
close to previous group, where the mean age of them
was (26.6 ±16.6) years with range between 0.25 years
and 75.0 years. On the other hand the mean age of CL
patients with CL lesions on face site was the youngest
age group (11.3 ± 11.6) years old, and their age ranged
between 0.75 years and 50 years. In addition, the mean
age of the CL cases reported to have more than one site
lesion was (29.4±18.5) years and their age ranged
between 2 years and 72 years. Using the Kruskal Wallis
Test; mean age of CL cases was highly significantly
different across site of lesion groups (P < 0.001) (Figure
5).

patients were reported with two CL skin cutaneous
lesions at the time of examination. Also 30 (13.2%) CL
patients were found to have multiple lesions (Figure 6).

Figure 6. Number of lesion (s) for CL cases.
7.1. Relationship between age and the number of
lesion

Figure 5. Relationship between age and site of CL
lesion.
6.2 Relationship between gender and site of CL
lesion
Studying the relationship between the site of lesions
and gender demonstrated that 33 (27.5 %) of male CL
patients had a leg lesion, and 30 cases (25 %) diagnosed
with a hand CL lesion. Multiple lesions were reported
for 42 (35.0 %) of male CL patients. In female group
CL patients, the results showed that 38(35.5%) of
females were had CL lesion on arm region, while 18
cases (16.8%) were had face CL lesions. 30 female
cases (28.0%) were diagnosed to had a skin CL lesions
in more than one site (Table 4).Chi –square test analysis
indicated that there was no significant difference
between gender of CL patients and site of lesion (P =
0.16) (Table 4).
Table 4. Gender of CL cases with regard to the site
lesion.
Clinico - Cl
Lesion (S)
Findings

Male

Female

The mean age of the CL patients who had more than
two lesions was (27.6 ±12.7.5) years and their age
ranged from 6 year to 52 years. Also the mean age of
the patients who have two lesions was similar to the
previous group, where the mean age was (27.4 ±16.6)
years with a range of between 1.0 years and 72.0 years.
On the other hand the mean age of CL patients with
single lesion was reported in young age group, where it
was (22.4 ± 18.8) year sold and their age ranged
between 0.25 years and94.0years (Figure 7).Using the
Kruskal Wallis Test; the mean age of CL cases was
significantly different across number of lesions groups
(P = 0.03).

Total
Figure 7. Relationship between age and number of CL
lesion.

Arm

30 (25.0%) 38 (35.5%) 68 (30.0%)

Leg

33 (27.5%) 21 (19.6%) 54 (23.8%)

1. Entomological survey

Face

15 (12.5%) 18 (16.8%) 33 (14.5%)

1.1. Collected insects in the study areas

Multiple
lesions > One
Site
Total

42 (35.0%) 30 (28.0%) 72 (31.7%)
120 (53%)

107 (47%) 227 (100%)

7. Number of lesion (s) for CL cases
The highest proportion of CL patients102 (44.9%)
was found to have only one lesion, and 95(41.9%)

The total numbers of insects collected from all study
area during the study period were 2907 specimens'
insect; 40% (1144/2907) were phlebotomies sand flies.
Of these phlebotomies 72.6% (831/1144) were male,
and 27.4% (313/1144) were female. The highest
abundance of insects were reported in August month at
the localities of Jenaween, Shackshuck and Jadu areas
at 192 (91%), 126 (57%) and 81 (79%) respectively.
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1.2. Distribution of sand fly vectors with regard to
the collection site
The number of phlebotomies sand fly collected from
Shackshuck, Jenaween and Jadu were 320 (28%), 435
(38%) and 389 fly (34%) respectively (Figure 8). The
lowest numbers of sand flies were collected from
Shackshuck locality at 320(28%),while the highest sand
flies number were collected from Jenaween area 435 fly
(38%) followed by 389 flies (34%) collected from Jadu
area (Table 5).

Jnaween locality, while the lowest count
were
.
registered in March in Jadu (Figure 9).

Figure 9. Monthly distribution of sand fly vector
through the study area
1.5. Seasonal distribution of sand fly vector
The sand flies density during annual season according
to the site of collection resulted that the highest count
obtained in summer season were 320 (27.97%), 219
(19.14%) and218 (19.06%) in Jenaween, Jadu and
Shackshuck, respectively. The lowest count were in
spring season at the three localities; Shackshuck, Jadu
and Jenaween were 35 (3.06%), 32 (2.80%) and 30
(2.62%), respectively. In winter no trapping were done
(Table 6).
1.6 Determination of sand flies species with regard
to the locality
The highest count of trapped sand fly species was P.
Papatasi in Jenaween, Shackshuck and Jadu at19.5%
(223/1114), 15.1% (173/1114) and15.2% (174/1114),
respectively, followed by P. Bergeroti in Jadu ,
Jenaween and Shackshuck at 5.9% (68/1114),
(5.7%)(65/1114) and 4.8% (55/1114) respectively.

Figure 8. Distribution of sand fly vector with regard to
the site of collection
1.4. Monthly distribution of sand fly vector in
different localities
The abundance and distribution of sand fly during the
9 months of the study period illustrated in Table 5. The
highest count reported in August 192 (16.8%), 126
(11.1%) and 81 (7.1%); while the lower count of vector.
The highest count reported in August 192 (16.8%), 126
(11.1%) and 81 (7.1%); while the lower count of vector
Flies were registered in March were 7 (0.61%), 8(0.7%)
and 8 (0.7%) in the 3 studied localities. It was clear that
the highest count of sand fly reported in August in

Table 5. Monthly distribution of sand fly vector in different localities
Months
Jadu
%
Jenaween
%
March
8
0.70
8
0.70
Aril
10
0.87
10
0.87
May
14
1.22
12
1.05
June
78
6.82
66
5.77
July
60
5.24
62
5.42
August
81
7.08
192
16.78
September
69
6.03
45
3.93
October
39
3.41
21
1.84
November
30
2.62
19
1.66
Total
389
34.00
435
38.02

Shackshuck
7
15
13
35
57
126
33
18
16
320

%
0.61
1.31
1.14
3.06
4.98
11.01
2.88
1.57
1.40
27.97

Total
23
35
39
179
179
399
147
78
65
1144

Table 6. The distribution of sand flies in relation to the season
Jadu

Season

Jenaween

Shackshuck

Total

Frequency

%

Frequency

%

Frequency

%

Spring

32

2.80

30

2.62

35

3.06

97

Summer

219

19.14

320

27.97

218

19.06

757

Autumn

138

12.06

85

7.43

67

5.86

290
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The lowest count species were S. Fallax reported in
Jadu, Jenaween and Shackshuck at 0.7% (8/1114), >1%

(11 /1114) and >1% (11/1114), respectively (Table 7).

Table 7. Sand flies species in various locations in study region
location
Jadu

Species

Jenaween

Shackshuck

Total

frequency

%

frequency

%

frequency

%

count

P.papatasi

174

15.21

223

19.49

173

15.12

570

P.langeroni

56

4.90

64

5.59

49

4.28

169

P.bergeroti

68

5.94

65

5.68

55

4.81

188

P.longicuspis

18

1.57

23

2.01

10

0.87

51

P.larroussius

39

3.41

36

3.15

14

1.22

89

P.sergenti

18

1.57

6

0.52

5

0.44

29

P.chabaudi

8

0.70

7

0.61

3

0.26

18

S. fallax

8

0.70

11

0.96

11

0.96

30

389

34.00

435

38.02

320

27.97

1144

Total

and the ratio of female: male was 1: 2.4 in Jadu , 1:2 in
Shackshuck, 1:2 in Jenaween localities. In contrast, the
lower count sand fly vector detected was S. fallax
(Table 8).
Distribution of the sand flies gender
regarding to collection site were illustrated in (Table 8).

1.7. Relationship between species and gender of sand
flies vectors based on locality
The majority of distinguished sand fly were P.
Papatasi of which the highest proportion were female,

Table 8. Relationship between species and gender of sand flies with regard tolocations
Species

Jadu

Jenaween

Shackshuck

Total

Male

Female

Male

Female

Male

Female

P.papatasi

116

58

142

81

114

59

570

P.langeroni

44

12

46

18

40

9

169

P.bergeroti

51

17

49

16

45

10

188

P.longicuspis

11

7

16

7

8

2

51

P.larroussius

33

6

36

0

13

1

89

P.sergenti

14

4

6

0

5

0

29

P.chabaudi

8

0

7

0

3

0

18

S. fallax

7

1

10

1

7

4

30

284

105

312

123

235

85

1144

Total

Discussion
Cutaneous leishmaniasis (CL) is considered to be
endemic in Libya for many decades (WHO, 2011;
Ashford et al., 1976), and early reports indicate the
presence of multi endemic foci distributed in several
localities. A survey conducted in 2006 by the Libyan
National Center for Disease Control (LNCDC),
revealed the presence of 1877 CL human cases
distributed in several Libyan districts (LNCDC annual
report 2006). The majority of CL human cases were
reported in the villages of Tawerga that was considered
the highest endemic foci for CL in Libya. This high

level of infection values leads to increase warns to the
public health services sector. In 2008, a control
programme was initiated in selected endemic localities
under the auspices of LNCDC aimed to decrease the
number of vectors and reservoirs implicated in the
transmission. Despite the notable success in the
intervention programme in reducing transmission of CL
to human over that period (EPI-LEISH, EMRO/WHO
2010) and national annual reported cases of hospital
admission for the treatment of CL ulcers lesions were
relatively decreased to the low levels at 360 human
cases compared to 1877 CL cases reported in 2006 prior
the initiation of the programme. Unfortunately, the
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financial resources were withdrawn from the national
control programme in 2011 and the intervention
measures has been failed to sustain the CL disease
transmission as a result of termination of the control
programme. Since then, no study was undertaken to reevaluate the prevalence figure at the national or local
level.

compared to women whom tend to have infrequent
.
activities outside their homes. This suggestion is in
agreement with a previous study conducted by (El-Buni
et al., 2000) at Yafran area of Jabal Nafosa district of
Libya.

The present retrospective study however, aimed to
collect information from medical records on the
occurrence of CL to document such data and to
compare them with previous published data on human
CL prevalence in northwest Libya. The overall
prevalence rate of CL infection obtained in the current
study was 3.5% (227/6465) among outpatient hospital
inhabitants from the three study areas. However, intervillage prevalence rates were variable from a rate at
2.5% (93/3653) reported in Jadu, and 3.5% (42/1200) in
Jenaween. A high figure of prevalence at 5.7%
(92/1612) was reported in Shackshuck locality.
Although, the proportion of CL cases among the 227
that were positively diagnosed and reported inter region
were at 41% (93/227) in Jadu, 40.5% (92/227) in
Shackshuck and 18.5% (42/227) in Jenaween. This
observed variation in the reported number of CL
patients might be related to the variations in the
geography and altitude between these three localities.
Consequently, Shackshuck locality appeared to have a
higher CL prevalence rate; however it’s characterized
by high population density compared to other study
sites. In addition, the presence of huge dense palm trees
along with numerous water ways, surrounded by
enough flora in-betweens, this situation creates a low
temperature and moderate humidity which are typically
favorable for sand flies breeding. Similar studies
conducted on CL cases from different areas of
northwest Libya, suggested that the semiarid and arid
climate of Jabal Nafusas and Wadi Al Hayaa
environmental conditions and development of
agricultural activities in these districts may be favorable
for transmission of Leishmaniasis (Abdellatif et al.,
2013; Bousslimi et al., 2010; El-Buniet al., 2000; BenAhmed et al., 2009).
Our results showed that CL infection is affecting both
sex groups in Libya. However the proportion of
infected male53% (120/227) was slightly higher than
female 47% (107/227), although, the difference was not
statistically significant p<0.05.Similarly, number of
studies conducted in southeastern France by (del
Giudice et al., 1998) and in North-central province of
Sri Lanka (Siriwardena et al., 2003)and in Al-Badarna
and Gharyan of Libya (Abdellatif et al., 2013; Kimutai
et al., 2009) had shown that males and females were
semi-equally affected to CL infection. Nevertheless, the
slight differences in the number of CL infected male
gender obtained in the current study can be attributed to
the engagement of Libyan males in outdoor activities
and night duties that exposed them to sand-fly bites
more than females. Another possible explanation is that
large proportion of men has a habit of sleeping outside
their homes during hot nights where they may be more
prone to get bitten by hematophagous arthropods
including Phlebotomine infected female sand flies

Examining CL rates over a 5 years’ time, the current
data have showed that the figures of reported CL cases
has increased approximately one fold over the years of
the study, i.e. from 33 CL cases reported in 2007 to 59
cases in 2011. This observation, suggested that
information on socioeconomic and environmental
factors influenced transmission of the causative
organism are need to be re-investigated. Also it
suggested that the previous control efforts had failed to
address the relative risk factors for CL disease, and
prevention efforts should be directed primarily to
educate the public mostly to protect themselves against
mosquito bite.
In Jadu hospital, at the time of clinical examination,
the patients were reported to have cutaneous ulcers on
different body site(s), i.e. arm, leg and/or face. Results
obtained for the distribution of CL cases regarding to
the site of CL lesion showed that the large proportion of
patient clinically diagnosed with cutaneous ulcers on
arm site at 30% (68/227), leg sit at 24%(24/227), and
30% (72/227) of patients were had multiple CL ulcer
lesions at more than one body site. Only 15% (33/227)
of patients had ulcers lesions on their faces, and 25% of
them were children aged 4-14 years old. The mean age
of the overall CL patient's arm and leg sites group was
26.6 years. On the other hand the mean age of CL
patients reported with ulcers on the face was within
youngest age group 11.3 years. In consequent, the mean
age of CL cases that have more than one site(s) lesions
was 29.4 years. However, these obtained data could be
due to that some body parts were more exposed than
other parts and at same time, some age group were
more exposed to CL infection than others. Our results is
in agreement with that obtained by other workers, in
Iran (Yaghoobi-Ershadi et al., 2003), and in Al-jabal
Al-gharbi province of Libya (Abdellatif et al., 2013),
the authors concluded that the distribution of CL lesions
on body parts were significantly different between
children and adults, in adults the upper and lower
extremities were significantly more affected than other
body parts, while in children the face was the most
affected site with CL ulcer lesions (Abdellatif et al.,
2013; Yaghoobi-Ershadi et al., 2003).
As part of the current epidemiological study, the
patterns for seasonality were also investigated, and the
finding showed distinct differences between seasons for
the occurrence of CL infection. Overall highest
proportion of cutaneous leishmaniasis cases were
reported in autumn season where 104 (45.8%)from total
of 227 CL cases, followed by winter season at 29.5%
(67/227), whilst the lowest overall CL cases was
reported in spring season at 10.6%(24/227) (Fig.2). This
observation was correlated with the current finding of
the highest sand flies abundance obtained in August
month, were at 16.8% (192/435) in the locality of
Jenaween, whilst the lowest abundance of sand flies
were registered in March at<1% . I.e. 0.61% (7/23),
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0.7% (8/23) and 0.7% (8/23) in the three study
localities; Shackshuck, Jadu and Jenaween, respectively
(Table 8). The finding are similar to those results
obtained previously by other workers whom reported a
higher number of CL cases (60%) after the end of sand
fly transmission season, i.e. reported during the month
of November, whilst the total number of CL cases were
noted to decline in March (10.2%) (Amro et al.,
2012).However, the detection of both CL lesions dries
(autumn) and wet (winter) types indicated the presence
of more than one strain in the country. These finding
was also in agreement with our finding, and the
presence of both types of CL lesions (wet lesion and dry
lesion) in the current study suggested that L. tropica as
well as L. major both are exist as the infectious agents
for the CL infection. Furthermore, continuous
increasing of the CL cases suggests that CL disease was
increased in the recent years in Jadu region. This
observation was supported by the current entomological
findings for the sand fly vector species; P. papatasi
which collected in Jenaween, Shackshuck and Jadu
were 223 (19.5%), 173 (15.1%) and 174 (15.2%),
followed by P. Bergeroti in Jadu, Jenaween and
Shackshuck 68 (5.9%), 65 (5.7%) and 55 (4.8%),
respectively. The lowest count species were S. Fallax in
the locality of Jadu, Jenaween and Shackshuck where 8
(0.7%), 11 (0.96%) and 11 (0.96).

highest overall count of sand flies vector were recorded
in summer season, particularly in August, in which 192
(16.8%) sand flies detected in Jenaween locality,
followed by locality of Shackshuck where126 (11.1%)
sand flies were trapped. However, the lowest number of
sand flies were 81 (7.1%) registered in Jadu locality. In
addition, the lowest at all count of sand flies <1%
registered in March, were 7 (0.61%), 8(0.7%) and 8
(0.7%) in the 3 studies areas Shackshuck, Jadu and
Jenaween, respectively. Similar finding was reported in
2007by Shoaib et alwho recorded most of Phlebotomus
sandflies vectors collected in CDC light traps, both
indoors and outdoors, during August and September
(Shoaib et al., 2007).

Generally the biting season of sand flies in the
Mediterranean basin extends from May to October after
which peak of CL infections are usually recorded and
this extend until February of the next year (Jacobson,
2003; Killick-Kendrick, 1999). In Tunisia, a study
conducted by Ghrab et al 2006, described a seasonal
occurrence of CL cases in two peaks of emerging cases
were reported in August, September and December
(Ghrab et al., 2006). This event was also explained by
the probable related to a seasonal activity for the
respective Phlebotomine sand fly vectors (Ben Ismail
and Ben Rachid, 1989). These findings was also
supported by later study conducted by Faulde et al
2008, who reported the maximum number of cases of
zoonotic CL detected in the months of September and
October, while the non-zoonotic CL peak was reported
in March and April of the following year (Faulde et al.,
2008).
Host-seeking traps has proven to be an important tool
for sampling sand fly populations and surveying the
incidence of L. major and L. tropica within a given
population (Obenauer et al., 2012;Ashford, 2000). The
abundance of sand fly species were also investigated in
current study, and visual reorganization revealed the
most dominant species vector of CL isolates were P.
papatasii at 49.8% (570/1114), whilst the lowest vector
species reported among the three different sites of study
region were S. fallax. These obtained results are
coincided with previous studies concluded that sand
flies were important vectors for cutaneous
leishmaniasis,
particularly
among
susceptible
population along coastal towns of northwestern Libya
(El-Buni and Ben-Darif 1996).
In attempts to demonstrate the monthly distribution of
sand flies vector, the current study revealed that the

Infected female sand flies are believed to act as a
vectors transmitting this parasite when flay takes its
blood meal (Amro et al., 2012), specifically those from
the genus Phlebotomus. In the current entomological
survey however, a total of 400 female P.papatasi and P.
alexandri were dissected but none were found naturally
infected. This is not unusual and in many endemic areas
the known vector of zoonotic cutaneous leishmaniasis is
only P. papatasi, except in a few areas where P. salehi
has also been found to be naturally infected.
The significance of parasitic diseases caused by
Leishmania species makes it necessary to have a clear
understanding of the infection status of human
population and the primary goal of collecting
information data is to facilitate and permit application
of control measures. In previous studies risk factors for
human CL have been investigated, these include the
increased agriculture, urbanization of rural areas, and
environmental changes influences the geographic
distribution of CL by altering the distribution of the
vector, the reservoir host, or the frequency of contact
with humans (Desjeux 2004). Determination of risk
factors was not targeted by the current study, however
general descriptive for the current findings indicating
the high occurrence levels of CL disease in human
population in Jadu area, and conclude that P. papatai is
the most probable vector responsible for the pathogenic
transmission cycle in a typical environment of Jabal
Nafosa district.
References
Abdellatif MZ, El-Mabrouk MZ, Ewis AA, (2013). An
Epidemiological Study of Cutaneous Leishmaniasis
in Al-Jabal Al-Gharbi, Libya. Korean J Parasitol
Vol.51, No.1: 75-84.
Amro A, Gashout A, Al-Dwibe H, ZahangirAlam M,
Annajar B. (2012). First Molecular Epidemiological
Study of Cutaneous Leishmaniasis in Libya.
PLoSNegl Trop Dis 6 (6): e1700. doi:10.1371/
journal. pntd.0001700.
Ashford RW, Schnur LF, Chance ML, Samaan SA,
Ahmed HN.(1976). Cutaneous leishmaniasis in the
Libyan Arab Republic: distribution of the disease
and identity of the parasite. Ann Trop Med
Parasitol. , 70(4):401-9.

31

AboAssara et al.

Libyan J. Vet. Med. Sci. (2015) Vol. 1 (1): 24-32

Ashford RW, Schnur LF, Chance ML, Samaan SA,
Ahmed HN.(1977). Cutaneous leishmaniasis in the
Libyan Arab Republic: preliminary ecological
findings. Ann Trop Med Parasitol. 71:265–271.

Kadiki O, (1971).Cutaneous leishmaniasis in the
. Libyan
Arab Republic.Tripoli, Libyan Arab Jamahiriya,
Department of Endemic Diseases, Ministry of
Health.

Ashford, R.W., (2000).The leishmaniases as emerging
and reemerging zoonoses. Int J Parasitol. 30:1269 –
1281.

Killick-Kendrick R, (1999). The biology and control of
phlebotomine sand flies. Clin Dermatol. 17: 279 –
289 .

Ben Ismail R, Ben Rachid M, (1989).Epide´miologie
des leishmanioses en Tunisie. Mal Trop Trans Paris
73–80.

Kimutai A, Ngure PK, Tonui WK, Gicheru MM,
Nyamwamu LB, (2009). Leishmaniasis in Northern
and Western Africa: a review. Afr J Infect Dis. 3:
14-25.

BenAhmed K, AounK, Jeddi F, Ghrab J, El-Aroui M,
(2009). Visceral leishmaniasis in Tunisia: spatial
distribution and association with climatic factors.
Am J Trop Med Hyg. 81: 40–45.
Bousslimi N, Aoun K, Ben-Abda I, Ben-Alaya-Bouafif
N, Raouane M, (2010). Epidemiologic and clinical
features of cutaneous leishmaniasis in southeastern
Tunisia. Am J Trop Med Hyg. 83: 1034 –1039.
Desjeux P, (2001). The increase in risk factors for
leishmaniasis worldwide. Trans R Soc Trop Med
Hyg. 95: 239–243.
Desjeux P, (2004). Leishmaniasis: current situation and
new perspectives. Comp Immunol Microbiol Infect
Dis. 27:305–18.
El-Buni A, Ben-Darif A, (1996). Cutaneous
leishmaniasis in Libya: epide¬miological survey in
AL-Badarna. Parassitol. 38(3): 579-580.
El-Buni AA, Jabeal I, Ben-Darif AT, (2000). Cutaneous
leishmaniasis in the Libyan Arab Jamahiriya: a
study of the Yafran area. East Mediterr Health J. 6:
884-887.
Epi-Leish-1Emro/WHO (2010).Program Managers
Technical Meeting on Leishmaniasisunder auspices
of WHO/EMRO, 31st May-5th June 2010 Pasture
institute-Tunisia.
Faulde M, Schrader J, Heyl G, Amirih M,
(2008).Differences in transmission seasons as an
epidemiological tool for characterization of
anthroponotic and zoonotic cutaneous leishmaniasis
in northern Afghanistan. Acta Trop. 105: 131–138.
Ghrab J, Rhim A, Bach-Hamba D, Chahed MK, Aoun
K, (2006). Phlebotominae (Diptera: Psychodidae) of
human leishmaniosis sites in Tunisia. Parasite 13:
23–33.
Herwaldt BL, (1999). Leishmaniasis in central and
southern Tunisia: current geographical distribution
of zymodemes. Lancet. 354:1191–1199.
Jacobson
RL,
(2003).
Leishmania
tropica
(Kinetoplastida: Trypanosomatidae)–a perplexing
parasite. Folia Parasitol (Praha) 50: 241–250.

Lane RP. (1986). The sand flies of Egypt (Diptera:
Phlebotominae). Bull Br Mus Nat Hist. (Entomol)
52:1–35
Lewis J.D.(1982). A taxonomic review of the
genusPhlebotomus (Diptera: Psychodidae). Bull Br
Mus Nat Hist. (Entomol) 45:121–209.
Libyan National Centre Disease and Control (2006):
An annual Libyan medical report 2006: In new in
index medicus WHO, EMRO and Libyan medical
index, Libyan J Infec Dis. Vol 1.
Obenauer PJ, Annajar BB.,Hanafi HA,Abdel-Dayem
MS,El-Hossary SS,Villinski J, (2012). Efficacy of
light and nonlighted carbon dioxide-baited traps for
adult sandfly (Diptera: Psychodidae) surveillance in
three counties of Mesrata, Libya. J Am Mosq Cont
Assoc. 28(3):179-183.
Shoaib S, Tauheed S, Hafeez A, (2007). Cutaneous
leishmaniasis: an emerging childhood infection. J
Ayub Med Coll Abbottabad; 19: 40-41.
Siriwardena HV, Udagedara CU, Karunaweera ND,
(2003). Clinical fea¬tures, risk factors and efficacy
of cryotherapy in cutaneous leish¬maniasis in Sir
Lanka. Ceylon Med J. 48: 10-12.
WHO (2008).Interventions for Old World cutaneous
leishmaniasis (Review)González U, Pinart M,
Reveiz L, Alvar. J The Cochrane Library 2008,
Issue 4
WHO, (2011).Fact sheet.The leishmaniases and
leishmania/HIV coinfections.Accessed October 16,
2013, at: http://www.who.int/inf-fs/en/fact116.html.
William H,Markle MD, and Khaldoun-Makoul MO,
(2004).Cutaneous Leishmaniasis: Recognition and
treatment. Am. Family phys. pp:1-9.
Yaghoobi-Ershadi MR, Akhavan AA, ZahraeiRamazani AV, Abai MR, Ebrahimi B, VafaeiNezhad R, Hanafi-Bojd AA, Jafari R (2003). Epidemiological study in a new focus of cutaneous
leishmaniasis in the Islamic Republic of Iran. East
Mediterr Health J. 9: 816 – 826.

32

Libyan Journal of Veterinary and Medical Sciences (2015) Vol. 1 (1):
L .J.33-36
V. M. Sci. (2015) Vol. 1 (1): 1-4.
Bushwereb et al.

Original article

Effect of Pellet Volume on Cryopreservation of Barki Ram Semen using Cold
Surfaces Made from Cattle Fat
Abdurzag Kerban1*, Omran Algriany1, Ayman Elzawam2 and Aisha Alzaidi1
1

2

Department of Animal Physiology, Biochemistry and Nutrition, Faculty of Veterinary Medicine, Tripoli University. P.O. Box
13662 Tripoli, Libya

Department of Surgery and Theriogenology, Faculty of Veterinary Medicine, University of Tripoli. P.O. Box 13662 Tripoli, Libya

Received 29 December 2014/ Accepted 16 March 2015
Abstract
Preservation of semen had a major impact on sheep genetic breeding. The aim of this study was to evaluate the
effect of pellet volume on semen freezability after freezing using cold surfaces made from cattle fat. A pool of
three to four ejaculates were collected weekly from six rams within a period of ten weeks. Semen was diluted in
egg yolk-Tris diluent and processed in 0.1, 0.2, 0.3 ml pellets. Sperm motility was evaluated after dilution,
before freezing and post-thawing at 0, 1, 2 and 3-hour incubation. Viability index, acrosome integrity and
leakage of intracellular enzymes of Aspartat aminotransferase (AST) and Alkaline phosphatase (AIK) were also
evaluated. Spermatozoa exhibited highly significant (P>0.001) percentages of motility at 0, 1, 2 and 3 hours
incubation after thawing and viability index in 0.03 ml pellet as compared to 0.2 and 0.1 ml pellets on cattle fat
plate, while no significance changes between 0.2 and 0.1 ml. However there were no significant changes in the
acrosome integrity and leakage of intracellular enzymes AST and AIK. In conclusion, freezing of Barki ram
semen in pellet volume of 0.3 ml on surface made from cattle fat will improve the post-thawing at 0, 1, 2 and 3
hour incubation as well as Viability index.
Keywords: Ram, Semen, Pellet, Cryopreservation
Introduction
Artificial insemination (AI) is undoubtedly the
management technique that has most contributed to the
genetic improvement programs and ovine breeds
conservation, and semen cryopreservation is an
established industry used worldwide for performing AI,
as it can preserve cells life un definitely (Anel et al.
2006).
Cryoprotectants used for freezing of sperm cells
provide protection from cold shock and the other
damages
during
freezing.
However,
the
cryopreservation process of mammalian semen results
in lower motility and morphological integrity (Watson
2000)
In developing countries, the use of AI was limited
by lack of the materials used to cryopreserve
spermatozoa such as straws and dry ice. The ability to
cryopreserve spermatozoa using relatively inexpensive
and readily available materials would permit greater use
of spermatozoa from genetically superior animals.
Studies using a cold surface made from cattle fat to
freeze spermatozoa in pellet from ram, bull and goat
semen were generally produced a very good results as
using polyvinyl chloride (PVC) straws (Awad 1989;
Awad et al. 1998; Awad and Graham 2004).
The volume of the pellet and the temperature of the
freezing surface are the main factors that regulate the
cooling velocity (Mazur et al. 1972; Mazur et al 1984;
Fahrig 2003). Therefore, the purpose of this experiment
was to determine the effect of pellet volumes of ram
spermatozoa frozen on cold surface made from cattle fat
on the post-thaw spermatozoa survival after thawing.

Materials and Methods
Experimental animals
Six rams of local breed (Barki) 2–4 years old were
used for semen collection by artificial vagina. Each
ram was scheduled for semen collection once weekly
for ten weeks. Three to four ejaculates collected with at
least 85% initial motility and 3×109 sperm cells/ml were
pooled to obtain the needed suitable volume used for
dilution and processing.
Semen extension
Ram semen samples were diluted in egg yolk-Trisdiluent as described by Salamon and Visser (1972).
Semen samples were diluted [(1 part semen: 1 part
extender for 0.1 ml pellet), (1 part semen: 2 parts
extender for 0.2 ml pellet) and (1 part semen: 3 parts
extender for 0.3 ml pellet)], at 30°C with a single
stepwise addition of Tris-based extender. The dilution
rate was calculated on the basis that each insemination
dose contains about 100×106 a live motile sperm (Fukui
et al. 1993). Diluted semen was cooled to 5°C over a
period of 1 to 2 hours in a cold handling cabinet and
kept at 5°C for another 1 to 2 hours for equilibration
(Awad and Graham 2004).
Freezing in pellet
Cattle fat surfaces were prepared immediately prior
to use, by melting each of the compounds and filling
aluminum foil boxes (13 cm width x l4 cm length x 5
cm depth) to make a layer of 1cm depth (182 ml). The
melted fat was left to reach the room temperature before
use. Depressions were made on the surface of the plate
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during solidification (Awad and Graham 2004) using a
thawed semen was centrifuged at 3000 rpm. for three
small test tube.
minutes and the supernatant fluid was stored at -20°C
until determination of aspartate aminotransferase and
The Cattle fat surface plate was cooled by
Alkline phosphatase.
immersing in liquid nitrogen for 15 minutes and then
raised at a height of 3cm above the level of the liquid
The Aspartate aminotransferase (AST) activity (U/L)
nitrogen. Volumes of 0.1, 0.2 and 0.3 ml were dropped
in
frozen
thawed
semen
was
measured
into the depressions on the surface block. After 2 to 3
spectrophotometerically at a wavelength of 546 nm
minutes, the frozen pellets were immersed in liquid
according to the method of Schmidt and Schmidt (1963)
nitrogen, transferred into the liquid nitrogen container
uses a commercially available kit (Pasteur lab.
and stored at -196°C.
Diagnostic, Giza, Egypt).The Alkaline phosphatase
(AIP) activity (U/L) in frozen thawed semen was also
Evaluation of frozen semen
measured spectrophotometerically at a wavelength of
Post thawing motility
495 nm (Belfield and Goldberg 1971) using a
The pellets were stored for at least 24h before
commercially available kit (BioDiagnostic, Dokki,
thawing and evaluation were preformed. Samples were
Giza, Egypt).
incubated in a water bath at 37°C for three hours; the
Statistical Analysis
percentage of progressive motile spermatozoa was
The obtained data were expressed as mean ± SEM
recorded at 0h, 1h, 2h and 3h.
using release 11.0.1 of statistic program windows
Viability index
(SPSS 2001). The effect of pellet volumes on the
As the semen incubated in water bath for three
studied parameters was determined by analysis of
hours, and the motility was recorded after each hour,
variance. Differences between means were compared
the viability index was calculated according to
by Least Significance Difference (LSD) procedure.
Milovanov (1962).
Results
Acrosome integrity
The effect of pellet volume on different studied
The integrity of sperm acrosome was assessed by
parameters of frozen ram semen processed on cold
fast green (FCF) stain.
Successful staining was
surface made from cattle fat was presented in Table 1.
accomplished by centrifugation (at 30°C) of 1 m1
The present study show no significant difference in the
thawed semen for three minutes at 3000 rpm,
mean values of the percentage of sperm motility after
resuspended in 1 ml of a prewarmed (37°C) Tris
dilution (88.50±0.76) and just before freezing
buffered solution, centrifuged for another three minutes
(83.50±0.76) in 0.1 ml, 0.2 ml and 0.3 ml pellet. The
and resuspended again in 1ml Tris buffered solution.
mean values of the percentage of post-thawing motility
Subsequently, one drop of the sperm cell suspension
at 0, 1, 2 and 3 hours were significantly (P<0.001)
was mixed with one drop of the fast green (FCF) stain
higher in 0.3 ml pellet size than in 0.2 ml and 0.1 ml
for one minute at 37°C and then one drop of this
pellet size.
However, there was no significant
mixture was placed on a clean microscope slide,
difference between 0.1 and 0.2 ml pellet size. A same
smeared with a second slide, and air dried on a 37°C
trend was observed in the viability index. Also, the
(Wells and Awa 1970). Two hundred spermatozoa
viability index showed the same trend as post-thawing
were examined in each smear under oil immersion of
motility.
However, the present study show no
light microscope at l000× magnification.
significant changes in the Percentage of acrosme
integrity as well as the intracellular enzymes of AST
Leakage of intracellular enzymes
and AIP of frozen Barki rams semen in 0.1, 0.2 and 0.3
Frozen semen samples were taken immediately after
ml pellets.
thawing and transferred into a clean dry prewarmed
(30°C) 5 ml conical-based glass centrifuge tubes. The
Table 1. Effect of pellet volume on the studied parameters of frozen ram semen processed on cattle fat plate (Means ± SEM)
Semen
volume

Sperm motility (%)

Post thawing motility (%)

Viability
index

Acrosome
integrity (%)

After
dilution

Before
freezing

0
hours

1
hours

2
hours

3
hours

0.1 ml

88.50
±0.76a

88.50
±0.76a

47.50
±1.54a

45.00
±1.67a

41.50
±1.30a

37.00
±1.11a

147.25
±4.68a

0.2 ml

88.50
±0.76a

88.50
±0.76a

50.50
±0.50a

47.00
±0.82a

42.00±
0.82a

37.50
±1.34a

151.75
±2.89a

Leakage of intracellular
enzymes
AST (U/L)

AIP (U/L)

5.30±0.50 a

52.30±5.84a

52.70±4.82a

5.40±0.33 a

50.00±4.82a

51.84±4.90a

88.50±
88.50± 60.50± 56.50± 52.50± 47.50
186.75
5.90 ±0.38 a
49.00±3.79a
0.76a
0.76a
0.90b
0.76b
1.12b
±1.12b
±3.01b
Within columns, mean with different small alphabetical superscripts are significantly different at least at P,0.05.

51.42±6.22a

0.3 ml

Discussion
Sperm cryopreservation has become a part of the
routine procedure for assisted reproductive techniques

in both humans and animals. Cryoprotectants play a
central role in this procedure by resisting sudden
temperatures changes, protecting sperm against cold
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and warm shock as well as preventing ice formation
during freezing and dissolution during the thawing
process (Watson 2000). There appear to be several
important factors in the freeze-thaw process that
influence the post-thaw quality of the sperm. These
include the packaging in which the sperm is frozen, the
type of medium used, including the type and
concentration of the cryoprotectant, and the freezing
and thawing rates that are used (Nordstoga et al. 2009).

interaction of two factors oppositely dependent on
cooling rate. One-factor results from the changing
properties of the extracellular solution as water is
removed in the form of ice. The second factor is
intracellular ice formation and results from cells
becoming increasingly super cooled with decreasing
temperature. At high cooling rates since the cells cannot
lose water quickly enough to remain in osmotic
equilibrium with extracellular solution. The likelihood
of intracellular ice formation increases with increasing
cooling rate. The results reported herein of the effect
of pellet volume, and thus cooling rate, are similar to
those reported for spermatozoa of boars, rams, bulls,
and humans (Duncan and Watson 1992; Fiser et al.
1993; Henry et al. 1993; Woelders et al. 1997).
In conclusion, the present study concluded that
increase the pellet volume up to 0.3 ml will improve the
fertility that indicated by increasing in the post-thawing
sperm motility at 0, 1, 2, 3 hour and increase of the
viability index.

The lack of effect of pellet volume on sperm
motility immediately after dilution and just before
freezing (85%) were close to that reported by Khalifa
(2001) in Rahmani rams (83.19%) and Badr et al.
(2004) in Barki rams (83.00%). A slightly low value
(80.00%) was reported by Essmail et al (2004) in Barki
rams.
The average values of sperm motility
immediately before freezing (82%) were close to 82%
reported by Khalifa (2001) in Rahmani rams and (80%)
that reported by Gundogan et al (2003) in rams. A low
value of 73% was reported by Abdel-Malak (1994) in
Barki rams. While, a high value of 90% was reported
by Upreti et al. (1996) and 94.7% reported by LopezSaez et al. (2000) in rams.
The duration of motility and other sperm
characteristics during post-thawing incubation is an
indication of the usability of the semen (Saacke and
White 1972). The maintenance of higher motility in
sperm during incubation reflects a greater possibility to
survive in the female genital tract and undergo
capacitation and fertilize ova (Fiser et al. 1991). Ram
spermatozoa are very sensitive to extreme temperature
that occur during freezing processes (Salamon and
Maxwell 1995) leading to changes in the membrane
integrity and ultrastructure of spermatozoa (Watson
1995). With respect to effect of pellet size on the
freezability of ram semen, the current study showed that
semen frozen in 0.3ml pellet size had significantly
higher post-thawing motility after 0, 1, 2 and 3 hours as
well as viability index. Lightfoot and Salamon (1969)
found that pellets of larger volume resulted in better
spermatozoal viability in ram. Similar results reported
by Fahrig (2003) who revealed that the mean
percentage of motile spermatozoa was low at pellet
volumes of 10μl and 50μl, increased to an apparent
maximum with pellets of a 100μl volume, and slightly
decreased at a pellet volume of 200μl. While, pellet
volume did not significantly alter the percentage of
sperm motility in boar (Kozumplik 1978), human
(Ziegler and Chapitis 1998) and striped trumpeter (Ritar
and Campet 2000).
The effect of volume in the post-thawing motility
might be attributed to effect of volume in the velocity of
cooling, which has been found to affect sperm survival
of ram (Lightfoot and Salamon 1969; Visser and
Salamon1974). Cooling rate is a very important
variable, and when spermatozoa are frozen as pellets on
dry ice, different volumes are likely to cool at different
rates. When frozen at various cooling rates, cells of
various types exhibit an inverted V-shaped survival
curve (Mazur et al.; 1972, Mazur et al. 1984). Mazur
and his colleagues (1984) hypothesized that such a
survival curve can be interpreted as resulting from the

References
Abdel-Malak, M. (1994).
Relationship between
hormonal and fertility parameters in rams. Ph. D.
Thesis, Cairo University.
Anel L, Alvarez M, Martinez-Pastor F, Garcia-Macias
V, Anel E and de Paz P (2006). Improvement
strategies in ovine artificial insemination. Reprod
.Domast Anim. 41: 30–42.
Awad MM. and Graham J K. ( 2004). A new pellet
technique for cryopreserving ram and bull
spermatozoa using the cold surface of cattle fat.
Anim Reprod Sci. 84(1): 83-92.
Awad M M, Khalifa RM, El-Alamy MA, El-Keraby F,
Holtz W. (1998). Post-thawing characteristics of
goat semen frozen in pellets using cooled surface of
paraffin wax compared two conventional methods.
Proceedings of the 10th Conference of the Egyptian
Society of Animal Production, Assuit University,
Egypt. pp. 13–15.
Awad MM. (1989). Studies on freezing ram semen by
two different methods. M. Sc. Thesis. Animal
Production Department, Faculty of Agriculture,
Ismailia, Egypt.
Badr MR, Abdel Malak MG and Shaker M H. (2004).
Influence of some fatty acids and cholesterol
addition to semen extender on freezability and in
vitro fertilizing potentials of ram spermatozoa.
Assiut Vet Med J. 50(101): 304-318.
Belfield A. and Goldberg DM. (1971). Revised assay
for serum phenyl phosphatase activity using 4amino-antipyrine. Enzyme 12(5): 561-573.
Duncan AE and Watson PF. (1992). Predictive water
loss curves for ram spermatozoa during
cryopreservation: comparison with experimental
observations. Cryobiology 29(1): 95-105.
Essmail ME, Badr MR, Samira AE. (2004). Influence
of primrose oil and cholesterol-3-sulfate on
freezability, ultra-structure changes and in vitro
fertilizing potential of ram spermatozoa. Assiut Vet
Med J. 50(103): 168-187.

35

Kerban et al.

Libyan J. Vet. Med. Sci. (2015) Vol. 1 (1): 33-36

Fahrig B M. (2003). Cryopreservation by pellet freezing
of epididymal and ejaculated spermatozoa from
male dogs. M. Sc. Thesis. Agricultural and
Mechanical College, Louisiana State University.

Nordstoga AB, Soderquist L, Adnoy T and .Paulenz H
L.
(2009). Effect of different packages and
freezing/thawing protocols on fertility of ram
semen. Reprod Domest Anim. 44(3): 527-31.
Ritar AJ and Campet M. (2000). Sperm survival during
short-term storage and after cryopreservation of
semen from striped trumpeter (Latris lineata).
Theriogenology 54(3): 467-480.
Saacke RG and White JM. (1972). Semen quality tests
and their relationship to fertility. Proceedings of the
4th NAAB Technology Conference on Artificial
Insemination Reproduction. 18-20 April, Madison,
WI, National Association of Animal Breeders,
Columbia, MO.
Salamon S and Maxwell WMC. (1995). Frozen storage
of ram semen I. Processing, freezing, thawing and
fertility after cervical insemination. Anim Reprod
Sci. 37(3): 185-249.
Salamon S and Visser D. (1972). Effect of composition
of Tris-based diluent and of thawing solution on
survival of ram spermatozoa frozen by pellet
method. Aust J Biol Sci. 25: 605-618.
Schmidt E and Schmidt FW. (1963). Determination of
serum GOT and GPT. Enzym Biol Clin. 3: 1-3.
SPSS (2001). SPSS for Windows, Release 11.0. 1.
SPSS Inc.
Upreti GC, Payne SR, Duganzich DM, Oliver J E. and
Smith JF.
(1996). Enzyme leakage during
cryopreservation of ram spermatozoa. Anim Reprod
Sci. 41: 27-36.
Visser D. and Salamon S. (1974). The effect of pellet
volume, dilution rates prefreezing and at thawing
and of thawing temperature on the survival and
acrosome morphology of frozen ram spermatozoa.
South Afr J Anim Sci. 4: 147–155.
Watson PF. (1995). Recent developments and concepts
in the cryopreservation of spermatozoa and the
assessment of their post-thawing function. J Reprod
Fert.. 7(4): 871-891.
Watson PF. (2000). The causes of reduced fertility with
cryopreserved semen. Anim Reprod Sci. 60-61: 48192.
Wells ME and Awa OA. (1970). New technique for
assessing acrosomal characteristics of spermatozoa.
J Dairy Sci. 53(2): 227-232.
Woelders H, Matthijs A and Engel B. (1997). Effects of
trehalose and sucrose, osmolality of the freezing
medium, and cooling rate on viability and intactness
of bull sperm after freezing and thawing.
Cryobiology 35(2): 93-105.
Ziegler WF. and Chapitis J. (1998). Human motile
sperm recovery after cryopreservation: freezing in
nitrogen vapor vs. the direct plunge technique.
Primary Care Update for OB/GYNS. 5(4): 170.

Fiser PS, Fairfull RW, Hansen C, Panich PL, Shrestha
JN, Underhill L (1993). The effect of warming
velocity on motility and acrosomal integrity of boar
sperm as influenced by the rate of freezing and
glycerol level. Mol Reprod Dev. 34(2): 190 - 195.
Fiser PS, Hansen C, Underhill L and Marcus GJ.
(1991). New thermal stress test to assess the
viability of cryopreserved boar sperm. Cryobiology.
28: 454–459.
Fukui Y, Hirai H, Honda K. and Havashi K. (1993).
Lambing rates by fixed-time intrauterine
insemination with frozen semen in seasonally
anoestrous ewes treated with a progestogenimpregnated sponge or CIDR device. J Reprod Dev.
39: 1-5.
Gundogan M, Tekerli M, Ucar M and Turkmenoglu I.
(2003). Effect of diluents on motility of ram sperm
during storage at 5 degrees C. Arch Androl. 49(1):
69-75.
Henry MA, Noiles EE, Gao D, Mazur P, Critser JK.
(1993). Cryopreservation of human spermatozoa.
IV. The effects of cooling rate and warming rate on
the maintenance of motility, plasma membrane
integrity, and mitochondrial function. Fertil Steril.
60(5): 911-8.
Khalifa TAA. (2001). Effect of some antioxidants on
viability of preserved buffalo and ram semen. Ph. D.
Thesis. Faculty of Veterinary Medicine, Cairo
University.
Kozumplik J. (1978). Size of pellets and individual
properties of boar semen in relation to the number of
motile spermatozoa following defrosting. Vet Med
(Praha). 23(8): 457-463.
Lightfoot RJ. and Salamon S. (1969). Freezing of ram
semen by the pellet method. III. The effect of pellet
volume, composition of the thawing solution, and
reconcentration of the thawed semen on survival of
spermatozoa. Australian. J Biol Sci. 22: 1561–1572.
Lopez-Saez A., Ortiz N, Gallego L and Garde JJ.
(2000). Liquids storage (5 degrees C) of ram semen
in different diluents. Arch Androl. 44(2): 155-64.
Mazur P, Leibo SP. and Chu EHY. (1972). A twofactor hypothesis of freezing injury: evidence from
Chinese hamster tissue-culture cells. Exp Cell Res.
71: 345-355.
Mazur P, Rall WF.and Leibo SP. (1984). Kinetics of
water loss and the likelihood of intracellular
freezingn in mouse ova. Influnce of the method of
calculating the temperature dependence of water
permeability. Cell Biophys. 6: 197-213.
Milovanov Vk. (1962). Biology of reproduction and
artificial insemination of farm animals. Seljhozizdat,
Moscow :696.

36

LibyanVol.
J. Vet.
Med.37-41.
Sci. (2015) Vol. 1 (1): 37-41
Libyan
of Veterinary and Medical Sciences (2015)
1 (1):
Ben
Ali etJournal
al.

Orginal article
Feline Injection Site Sarcoma (FISS): Clinicopathologic Findings in Cats
Lufti M. Ben Ali1*, Seham A. Al- Azreg2 , Mohamed H. Abushhiwa1, Mohamed A.Marzok1, Mahir A. Kubba2
1

Department of Surgery and Theriogenology, Faculty of Veterinary Medicine, University of Tripoli, P.O. Box 13662
Tripoli, Libya
2
Department of Pathology and Clinical Pathology, Faculty of Veterinary Medicine,University of Tripoli, P.O. Box 13662
Tripoli, Libya
Received 29 January 2015/ Accepted 2 April 2015
Abstract
Feline injection site sarcoma (FISS) is a subcutaneous tumor were recognized among four cats aged between
5-7 years old. This study included four cases, which referred to the Veterinary Teaching Hospital, University
of Tripoli from October 2011 to October 2013. All cats had a history of sudden growth of a subcutaneous
mass located on the dorsal midline of the neck, just cranial to the shoulders.The diagnosis was confirmed
based on characteristic histopathological finding. Grossly the tumor was infiltrative, irregular, lobulated,
extensively ulcerated, necrotic with purulent and/or haemorrhagic exudation with different size among the
cases. In all cases the microscopic examination revealed infiltratively growing pleomorphic tumor cells and
mononuclear cell aggregations with prominent fibroblastic proliferation. The present investigation shows the
first report on FISS in different local and imported cats in Libya
Keywords: Cats, Feline, Injection site fibrosarcoma, Histopathological findings
Introduction
Feline injection site sarcoma (FISS) is a common
subcutaneous tumor that has been recognized for many
years. In spite of a strong epidemiologic evidence that
links the administration of inactivated feline vaccines
and the subsequent development of sarcomas at the site
of injection, sarcomas developing at sites of long-acting
antibiotics,
microchips, retained surgical sponge,
corticosteroids and lufenuron administration, have also
been reported occasionally (Gagnon 2000; Cohen et al.
200; Daly et al. 2008; Haddad et al. 2010(.
Currently, it is believed that vaccines are not the
only agents capable of causing sarcomas at the injection
site; rather, virtually anything that produces local
inflammation has the potential to cause the
development of injection site sarcomas in susceptible
cats (MacEwen et al. 2001).
Tumor types that have been reported at the sites of
vaccination are fibrosarcoma, malignant fibrous
histiocytoma,
osteosarcoma,
rhabdomyosarcoma,
undifferentiated
sarcoma,
liposarcoma,
and
chondrosarcoma (Hendrick and Brooks 1994; De Man
and Ducatelle 2007). The true incidence of sarcoma
development after vaccination is unknown. Several
studies reported that an incidence of sarcomas per
vaccines administered (Macy and Hendrick 1996).
Whereas others reported a prevalence of sarcoma per
cat (Kass et al. 1993). The incidence was estimated to
be between 1:1,000 and 1:10,000 of vaccinated pet cats
(MacEwen et al. 2001; McEntee and Page 2001;
Morrison et al. 2001; Ford 2004; Macy 2004(.
However, the incidence is considered relatively low and
vaccines frequently given to insufficient number of

most cats population that’s made a difficulty of any sort
of correlation, with lack of attention of the vaccines as
potential causative agents (MacEwen et al. 2001).
The precise pathogenesis of vaccine-associated
sarcomas is unknown. The inflammation alone or in
association with unidentified carcinogens or oncogenes
leads to neoplastic transformation and tumor
development (Morrison et al. 2001).
Feline injection site sarcomas are usually iatrogenic,
difficult to treat, highly aggressive and invasive locally,
making them more challenging to treat than non
injection site sarcomas. However, they have a great
tendency to be recurred after surgical excision than non
injection site sarcomas (Hendrick et al. 1992(.
To the best of our knowledge, there is no data
available regarding to the incidence of FISS in cats in
Libya. Thus, the goal of this study was to describe the
microscopic and clinical feature of FISS in 4 cats and to
determine criteria for etiology and prognosis.
Materials and Methods
Animals (patient selection and clinical examination).
Four cats aged between 5 – 7 years admitted to the
Department of Surgery at the Faculty of Veterinary
Medicine, University of Tripoli, Libya, between
October 2011 and October 2013. The Cats were of both
sex (3 females and one male), in the main time the case
history, etiology, clinical signs, diagnosis, treatment,
and prognosis of the disease were recorded. One case
was referred and diagnosed by private veterinarian,
while the other three cases were diagnosed at the
department of surgery. For all cases final decision was

*Cooresponding author: Lutfi Mousa Ben Ali. Department of Surgery and Theriogenology. Faculty of Veterinary Medicine, University
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to treat by radical excision with excluding of the
chemotherapy.
Plain ventrodorsal and lateral thoracic radiographs
were obtained for all presented cats .

extensive recurrence. So we advised the owner to
euthanize the affected cat. However, the surgical
interventions were quickly and easily conducted.
Whereas the long-term, follow-up (about 6 months) of
the other cases revealed complete recovery and absence
of complications at the surgical site.

Surgical Techniques

Pathological Findings:

The surgical excision of the masses was applied in
addition to 2 cm of living tissue margins were removed
intact. Then the whole excised masses were
immediately fixed in 10% neutral buffered formalin,
routinely processed, and paraffin embedded for
pathological evaluation.

The largest mass was 8 × 5 × 4 cm size after surgical
excision, it involved the skin and subcutaneous tissue
just cranial to interscapular space, it was irregular,
lobulated, extensively ulcerated, necrotic, purulent
and/or haemorrhagic. (Figure 1D).

Radiological examinations

Histopathological evaluation
Biopsy specimens from cats were submitted to
histopathological investigation which examined
grossly. The characteristic lesion, specimens’ size and
dimensions were recorded. At the time of surgical
excision of the lesions, specimens were placed on rigid
paper to prevent wrinkling and the diameter of the
tumor was recorded immediately.
Specimens were fixed in 10% neutral buffered
formalin for 48 hours, dehydrated in increasing
concentrations of ethyl alcohol, cleared in xylol and
embedded in paraffin wax. Sections of 5-6 microns
were stained with Hematoxyline and Eosin (H&E). Van
Gieson stain was used to differentiate collagen and
smooth muscle fibers in the tumors under study
(Bancroft and Cook 1984).
Results
Signalment and case details
Feline injection site sarcoma observed in 3 females
and one male. The occurrence of FIIS was predominant
in aged admitted cases (5-8) years. The incidence of
FISS was more frequent at the cervical portion was than
at the shoulder region.
History and clinical presentation
All the four cats admitted to the clinic were
obviously not physically affected. However in one of
the cases the owner discover two subcutaneous nodules
on the lateral right shoulder just above elbow joint after
three weeks of previous surgical excision of a small
subcutaneous masses at same region (Figure 1A), while,
the other three cats showed a large hard (lobulated)
swelling under the skin above the cranial thoracic
vertebrate just cranial to the interscapular apace (Figure
1B).
Radiographic Diagnostic finding
Several plain radiographic X-Rays showed that no
metastasis observed in the thoracic cavity, as well as no
bone involvement was detected in all cases (Figure1C).
Treatment and outcome
Surgical treatment was successfully performed
throughout the investigation and all admitted cats were
recovered without any postoperative complications
except in one case only, which was readmitted one
month post surgical excision of the tumor with

Figure1. (A)- Subcutaneous nodules on the lateral right
shoulder just above elbow joint. (B)- Large freely
movable subcutaneous fibrosarcoma located just cranial
to the interscapular space of a cat with ulceration and
hemorrhages at margins and purulent exudates in
center. (C)- Plain radiographic X-Ray for the previous
case. (D)- 8×5×4 cm subcutaneous mass involved the
skin and subcutis (after surgical removed).
The microscopic examination of biopsies or the
mass in all cases revealed that the neoplastic cells
displayed different growth arrangements with cellular
and nuclear pleomorphism which increase toward tumor
edge with hyperchromasia (Figure 2a), the lesions also
revealed the existence of moderately differentiated
intense fibroblastic proliferation which had oval to
fusiform nuclei with indistinct cytoplasmic borders and
moderate amounts of fibrillar, lightly eosinophilic
cytoplasm and numerous mitotic figures (Figure 2b).
Foci of necrosis were seen, hemorrhage and
lymphocytic aggregation were also found, mostly
perivascular. However, the neoplastic cells were often
surrounded by an eosinophilic fibrillar matrix that
stained red with Van Gieson stain and was interpreted
to be collagen fibers (Figure 2c&2d).
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promising results. Lidbetter et al (2002) described 6
cats that underwent a lateral body wall resection for this
tumor. Three cats had preoperative radiation therapy
and at a mean follow-up of 17.2 months, no cats had
evidence of recurrence. Kuntz (2000) reported on a
modified wide local excision technique, in which 5-cm
margins in all directions and two muscle planes deep
were taken at surgery. Histopathologically, 23 of 24
cats had complete excisions, and follow-up of these
patients is continuing to determine the effectiveness of
this approach. At the present study 3 to 5cm margins
around injection site sarcomas were excised, removing
as much of the surrounding tissue as possible while still
leaving the cats able to function relatively normally.

Figure 2. (a) Neoplastic fibroblasts showing
pleomorphism and hyperchromacia and are arranged in
bundles of different directions (asterisk). H&E stain; ×
200. (b) Histopathology of the same tumor note bundles
of spindle- shape cells (fibroblast) with ovoid nuclei
and mitotic figures (arrows), H&E stain; × 400.(c)
Neoplastic fibroblasts separated by diffuse red-colored
extracellular collagen fiber (asterisk).Van Gieson stain;
× 100 (d) Spindle shape cells surrounded by collagen
Fiber. Van Gieson stain; × 200.
Discussion
Feline injection-site sarcomas (FISS) or vaccinationassociated sarcomas are a disease entity in cats that has
alarmed the veterinary world because of its possible
connection to vaccines and vaccination procedures.
FISS are subcutaneous tumors that develop aggressively
at the site of injection and were first described in cats
by Hendrick et al. (1992). In this study, four cats with
FISS were documented over a period of 2 years based
on histopathological findings.
Injection site sarcomas are a challenge to the
veterinary profession on a number of levels: they are
iatrogenic, difficult to treat, and potentially preventable
(Lappin et al. 2002). In all cases of FISS aggressive
therapy is indicated. At this moment, wide surgical
excision of the tumor with or without adjunctive
therapy is the most effective treatment (Davidson et al.
1997). Surgical excision as the sole modality of
treatment has been shown to be inadequate in a number
of studies, although the importance of surgery in a
multimodality approach is unquestionable. A
retrospective analysis of 61 cats treated with surgical
excision reported a median overall time to recurrence of
94 days, with only 11% of cats remaining tumor-free
for at least 1 year (Hershey et al. 2000). Cats with
appendicular tumors (most commonly treated with
amputation) had a longer time to recurrence than cats
with tumors at other sites (Martano et al. 2011),
similarly in our investigation a good prognosis was
recorded after the limb amputation in a case with
aggressive recurrence.
There have been a few smaller studies evaluating
more radical excision of injection site sarcomas with

Similar to previous reports (Hendricket al. 1992;
Hendrick and Brooks 1994; Kass et al. 2003; and
Kirpensteijn 2006), FISS in the current study involved
older cats. Similarly, most cases of FISS were reported
in the dorsal thoracic region in between the shoulder
blades, a site corresponding with the most common
location for either vaccination or other injection.
The diagnosis of FISS is usually confirmed by fine
needle
aspiration
cytology,
ultrasonographic
examination and histological examination of biopsy
specimen. Radiographs of the lungs should be
performed to check for distant metastases (Briscoe et al.
1998). In the present study all thoracic radiographs
showed no evidence of distant metastases in the
thoracic cavity of all cases. The additional use of
computed tomography and magnetic resonance imaging
will significantly improve margin determination prior to
surgical and radiation therapy (Morrison and Starr
2001); unfortunately, the financial costs associated with
such techniques are high which preclude them from
being used in the present study.
Recent studies suggest that, FISS and chronic
inflammatory lesions have been described at sites of
previous vaccination in cats (Epslin and Campbell
1995; Hendrick and Brooks 1994 and Douglas et al.
2007) a similar reaction pathren was observed in the
present study. Moreover, Douglas et al. (2007) suggests
that many virus as herpesvirus / human herpesvirus-8
(KSHV/HHV8) may reprogram the target cell, thus
masking the cell's true origin and possible that the
original target cell is an uncommitted progenitor. In
addition Kass (1993) suspected that the chronic
inflammation caused by vaccines, particularly feline
leukemia virus and rabies vaccines cause a derangement
in tissue repair mechanisms resulting in neoplasia, The
sites of vaccination which commonly used by
veterinarians in the present study and histopathologic
findings in the biopsy specimen are consistent with
those previously described in cases of vaccination-site
sarcoma (VS) in cats (Epslin and Campbell 1995). In
1992 the first sarcomas were reported and found in sites
of vaccination and include dorsal neck/inter-scapular
area, dorsolateral thorax, hind limb, and dorsal lumbar
region Hendrick et al. (1992).
The use of Van Gieson stain in this study
aggregations of the ECM which appeared as
dark red staining of the extracellular structures
the
differentiation between collagen and

showed
pink to
making
smooth
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muscle in tumors clear (Bancroft and Cook 1984).
Additionally, lymphocytic inflammatory infiltration in
tumor specimens was mainly located at the tumor
periphery such result was reported by Vascellari et al.
(2003) which detected a similar distribution pattern
from presumed injection sites of fibrosarcomas of both
dogs and cats. Moreover, the prominent peri-tumoral
lymphoid
aggregates
contained
numerous
T
lymphocytes (Couto et al. 2002) a similar reaction was
observed in the present study.

Couto SS, Griffey SM, Duarte PC and Madewell BR
(2002). Feline Vaccine-associated Fibrosarcoma:
Morphologic Distinctions. Vet Path J .39 (1): 33-41.

The presence of necrosis, mitotic activity and
pleomorphism in tumor specimens, are characteristic
features of aggressive tumors (Doddy et al. 1996). In
these cases, the hemorrhage was evident in tumor
specimens; this finding has been previously described
in cat fibrosarcoma (Mahir et al. 2012). Moreover
previous studies showed that the peripheral vascularity
was significantly higher than the central vascular
density but no difference was found in tumor cell
proliferation rates between the two areas. Furthermore,
centrally located, fluid-filled micro- or macrocavitations
were frequently observed in the large vaccine sarcomas
and could probably be formed due to rapid tumor
growth with consequent central necrosis which is
similarly reported by Couto et al. (2002).
Our data suggest that local inflammation could be
caused by aluminium or other potentially irritant
inoculated substances, may predispose tissues to tumor
development. Doddy et al.(1996) mention that the
inflammatory response is one of the distinctive features
of the feline post-vaccinal fibrosarcomas. Furthermore,
feline fibrosarcomas found in vaccine sites are
histologically identical to those observed in previously
traumatized areas (Smith, 1995).
In conclusion, further in vivo and in vitro studies are
needed to elucidate the complex process of vaccines
products and sites of vaccination as well as the role of
chronic inflammation as predispose factor lead to
derangement of their fibrous connective tissue repair
response that eventually results in neoplasia formation
in cats. Additionally we needed to determine the
incidence of metastasis which lack in this study, and
more characterize the spectrum of biologic behavior of
vaccination-site sarcomas .
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