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Effect of Thyme Leaves (thymus vulgaris L) and Ascorbic Acid as
Natural Growth Activates on the Performance, Carcass traits, and
Digestibility of Growing Rabbits

Fawzi M Eisa Adel E Saeeda*
Department of Agricultural Sciences - Higher Department of Microorganisms-Faculty of
Institute of Science and Technology Soq Veterinary - University of Al-
Alkames Msehel Zaytona
e Aedli2010@yahoo.com

Abstract

Thirty-six growing Rabbits male, 5 weeks old, with initial weights of 776.67+£9.71 gm were used for the
study. The rabbits were randomly allocated to four treatments groups of 9 rabbits each. Group one fed
basal diet free of feed additives and served as a control group. Groups 2 and 3 supplemented with 200 and
400 mg Thyme leaves / kg diet, respectively. Group 4 received control diet, but drinking water
supplemented with 200 mg ascorbic acid /L.Results showed that at 13 weeks of age the supplementation
of 200 mg ascorbic acid, 200 and 400 mg Thyme leaves /kg diet brought a significant (P < 0.05)
improvements in final body weight(g) by the value of 2119.4, 2250, 2360.6 and 2232.8 total of weight
gain(g) by 1341.7,1502.8,1584.4 and 1457.2 feed conversion ratio by 3.83,3.22,2.96 and 3.43 and
significantly (P < 0.01) decreased daily feed intake(g) by 91.42,86.78,86.77 and 90.2, respectively. Most
of the carcass traits were insignificantly affected by different treatments, however, kidney fat and lungs
percentage were significantly (P < 0.05) decreased and increased, respectively, in the group received 400
mg Thyme leaves in comparison with control. Digestibility coefficients of DM was insignificantly (P <
0.05) decreased in the groups received Thyme leaves, however, digestibility coefficients of OM was
insignificantly (P < 0.05) but decreased in the group had 400 mg Thyme leaves in compared with control
and ascorbic acid fed groups. Diets containing Thyme leaves caused significant (P < 0.05) increment in
DCP % value compared with control and ascorbic acid fed groups. In conclusion the results showed that
addition of Thyme leaves or ascorbic acid in rabbit diets had improved the productive performance,
carcass, digestibility of growing rabbits and 400 mg/kg Thyme leaves was more effective tan 200 mg/kg
Thyme leaves or ascorbic acid.

Keywords: Rabbits- Thyme leaves- ascorbic acid—performance.

1. Introduction

The Since the European Union EU first limited and then definitively banned the use of
antibiotics as growth promoters in animal feeding (Anadon, 2006), public opinion on
antibiotic use by humans in the USA has changed progressively and scientific studies
have increasingly focused on natural alternatives (Franz, et al. 2010), The EU decision
stemmed from the concern that low-continuative dosage of antibiotics to either enhance
animal performance or for simple prophylaxis purposes could lead to the formation of
resistant strains of human pathogens that pose a real sanitary risk to the population
(Wegener, 2003). As a result, new commercial additives of plant origin, considered to
be natural products that consumers would accept, have been proposed to livestock
producers. Herbs, spices, and various plant extracts have received increased attention as
possible antibiotic growth promoter replacements. Some of the important aspects
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associated with herbal additives are their ability to prevent digestive disturbances.
Thymeis a flowering plant in the mint (family Lamiaceae). Thymus is a widely used
medicinal plant in food and pharmaceutical industries. Among different species of
Thyme, Thymus vulgaris is used more than other species in therapeutic dosage forms.
In traditional medicine Thymus vulgaris is cultivated in many countries by most people
especially in rural areas depend on herbal medicines to treat many diseases including
inflammation-related ailments such as rheumatism, muscle swelling, insect bites, pains,
etc. Also, the modern medicine in essential oil of Thyme has demonstrated the
compounds have shown anti-inflammatory, immunomodulatory, antioxidant,
antibacterial and antifungal properties, (Saleh, et al, 2015). Ascorbic acid is not
considered a required dietary nutrient, but under certain adverse environmental
conditions, the metabolic need for this vitamin may exceed the inherent biosynthetic
ability of ascorbic acid (Abou-Ashour, et al., 2004). However, many additives are
recently added to rabbit feed or water to help alleviate adverse to enhance productive
performance and immune response of rabbits. The present study was conducted to
determine the effects of different levels of Thyme leaves and compare their effects with
ascorbic acid on growth rabbits performance, carcass traits, digestibility coefficients of
nutrients.

2. Material and Methods

Thirty-six growing rabbits male, 5 weeks old, with initial weights of 776.67+9.71 gm
were used for the study. The rabbits were randomly allocated to four treatments groups
of 9 rabbits each. Each treatment was further sub-divided into 3 replicates of 3rabbits.
Rabbits were housed in wire floor batteries of 45 x 36 x 36 cm and were offered diets
for duration of the feeding trial until reaching 13 weeks of age. All animals were kept
under similar hygienic conditions. Rabbits were housed in well ventilated block
building. Fresh air circulated in the house using exhaust fans. The rabbits were kept
within a cycle of 16 h light and 8 h dark. Four pelleted diets were prepared. Group one
fed control diet free of feed additives and served as a control group. Group 2 and 3
supplemented with 200 and 400 mg Thyme leaves / kg diet, respectively (Purchased
from local market). Group 4 received control diet, but drinking water supplemented
with 200 mg ascorbic acid /L (Fisher chemical analytical reagent Grande). Fresh water
was automatically available at all times through stainless steel nipples for each cage.
The experimental diets were offered to rabbits ad [libitum. The formula of basal
experimental diet is presented in Table (1) that formulated to cover the requirements of
rabbits according to National Research Council (NRC, 1977) specific for rabbits.
Individual body weight and feed consumption were recorded weekly. Body weight gain
and feed conversion ratio were also calculated.

At the end of the feeding trial, 5 rabbits were selected from each treatment group
randomly, starved of food but not water for 12 hours and slaughtered for carcass
analysis and the digestibility coefficients of nutrients =100 x (intake - excreted)/intake,

9
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As shown in Table (4). The results were expressed as the mean = SEM. All data were
analyzed using one way analysis of variance (ANOVA) using SPSS 16.0 statistical
software (SPSS, 2008). Significant differences between means were detected. using new

Duncan multiple range test (Duncan, 1955):

Data were analyzed by using the following model:
Yij=p + ai +eij

Where:

Yij = an observation,

ai = treatment effect (i=1,....,6)

eij = random error

Table (1) Composition (%) and chemical analysis of the basal Experimental diet

Ingredients Basal diet %
Corn yellow 19.00
Wheat bran 11.00
Barley 17.20
Berseem hay 33.00
Soybean meal 44% 15.00
Molasses 3.00
Di-Calcium phosphate 1.00
Lysine 0.10
Methionine 0.10
Vitamins anfi fmneral 0.30
premix
Salt 0.30
Total 100
Chemical analysis (%)
Dry matter 92.96
Organic matter 84.83
Crude protein 17.29
Crude fiber 13.50
Ether Extract 2.80
Ash 8.12
NFE* 51.24
NDF 37.79
DE**kcal/kg 2504.50

10
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3. Results and Discussion

In the present study the experimental rabbits looked apparently healthy and no mortality
was recorded. The effect of Thyme and ascorbicacid on the performance of growing
rabbits is presented in (Table 2). The results showed that the supplementation of 200 mg
ascorbicacid, 200 and 400 mg Thyme leaves /kg diet brought a significant (P < 0.05)
improvements in final body weight(g) by the value of 2119.4, 2250, 2360.6 and 2232.8,
total of weight gain(g) by 1341.7,1502.8,1584.4 and 1457.2 feed conversion ratio by
3.83,3.22,2.96 and 3.43 and significantly (P < 0.01) decreased daily feed intake(g) by
91.42,86.78,86.77 and 90.2, respectively, in comparison with control. A part of the
improvement in growth of rabbits obtained attributed to the positive impact of Thymeon
body weight gain BWG and feed conversion ratio FCR due to its antioxidant properties
and phenolic compounds. Just like feed intake, BWG also depends on several factors
like genotype, housing, hygienic conditions, management, feeding system and diet
attributes. Additives feeding have been shown to increase BWG by their ability to
destroy pathogen microorganisms in the digestive system and consequently increasing
the production of digestive enzymes which improve utilization of digestive products.
(Cross, et al. 2007) reported a significant improvement in BWG when supplementing 1
g/kg of Thyme, and when 10 g/kg of the corresponding herb was fed, it was noticed that
Thymeherb did not achieve the same positive results as its essential oil. Nevertheless,
Another study showed that an addition of 5 g/kg Thyme herb improved BWG by
approximately when compared to the corresponding control group (Toghyani, et
al.2010). While found (Cross, et al.2007) Addition of 100 mg/kg thymol, the major
component of Thyme, did not show any effects on BWG when compared to the control
treatment. (Vahid, et al.2012) concluded the addition of 1 g/kg Thyme essential oil
might offer some beneficial effects on Japanese quail to increase live body weight. The
feed conversion ratio FCR describes the relation of feed intake and BWG. More
precisely, it is the animal’s overall efficiency in converting feed mass into body mass
over a specific period of time (Toghyani, et al.2010) discovered that Thyme herb at an
inclusion level of 10 g/kg downgraded FCR by approximately 4%, (Bolukbasi, et al.
2006) found changed FCR beneficially when used 100 and 200 mgkg of
Thyme.(Gerencser, et al.2012) stated Thyme had no effect on the rabbits’ weight gain,
body weight, feed consumption, but found Significant differences were only for feed
conversion ratio. Feed conversion ratio was not influenced by dietary Thyme
supplementation (Benlemlih, et al., 2014). (Denli, et al,2004) Concluded when addition
of 60 mg/kg of Thyme oil to quail diets significantly improved the body weight gain
and feed conversion of quails. (Yasser et al.2015) demonstrated that daily body weight
gain and feed conversion ratio of rabbits fed They were significantly improved in
compared to the control diet. Also (Al Shanty 2003) showed that ascorbic acid
(100ml/1L water) significantly improved final body weight and numerically decreased
feed intake when compared with the control. (Selim et al. 2004) cleared those rabbits
had access to extra levels of ascorbic acid beyond recommendation level achieved better

11
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performance in weight gain and feed conversion ratio compared to the control group. In
addition, (Selim, et al.2008) cleared that the treated growing rabbits with 200 ppm of
ascorbic acid recorded significantly the best feed conversion ratio (2.68 vs. 3.68 in
control group). Also (Zeweil, et al. 2016) indicated that the treatment with ascorbic acid
(200 mg/kg) resulted in no significant increase in body weight, body weight gain and
feed intake of rabbits. Based on the obtained results, doe rabbits which received
ascorbic acid in drinking water 50 mg/rabbits/day were improvement feed intake (Abu
El-Hamd, et al,. 2013). Feed conversion efficiency was better for 150 and 200 ascorbic
acid than for 100 and 250 ascorbic acid. Performance of weaned Hyla rabbits could be
improved during the hot period by supplementing 150- 200 mg ascorbic acid in water
(Dauda, et al. 2015).

Table (2) Productive performance of growing Rabbits fed the experimental diets
(Means = SE).

Dietary treatments
Items Control Thyme leaves Thyme leaves Ascorbic Acid
200mg/kg 400mg/kg 200mg/1
Initial weight (g) 777.78+12.50 777.22+17.48 776.11+23.27 775.56+25.46
Final weight (g) 2119.40°+41.90 | 2280.00°+22.23 | 2360.60°+15.05 | 2232.80" £30.58
Total weight gain (g) 1341.70°+45.30 1502.80°%+24.86 | 1584.40°+21.03 | 1457.20°+10.00
Daily gain (g) 23.95°+0.80 26.83°+0.44 28.29°+0.37 26.02°+0.17
Daily feed Intake (g) 91.42°+0.48 86.78*+0.26 86.77+0.39 90.22°+0.62
Feed conversion ratio 3.85%0.14 3.22°+0.05 2.96°+0.04 3.43+0.01

a, b, Values in the same row with different superscripts differ significantly (P< 0.05)

(Table 3) Results for pre-slaughter weight(g) 2322,2462,2507and 2367 was significantly
affected (P < 0.05) by different treatments in comparison with control. Results for
percentage of hot and cold carcass, total edible parts, non-edible parts, giblets, liver,
heart, kidneys, spleen, colon, caccum, small intestine, testes, thyroid gland and head and
length of small intestine, caecum and colon were insignificantly affected by different
treatments, however, kidney fat(%)0.34, 0.32,0.316,0.32and lungs(%)0.56,0.62,0.62,0.58
percentage were significantly (P < 0.05) decreased and increased, respectively, in the
group received 400 mg Thyme in comparison with control. (Abd El-Hamid 1999)
reported that carcass percentage, dressing hot carcass weight, kidney and spleen were
not significantly affected by the treatment by ascorbic acid of heat-stressed rabbits.
(Selim, et al. 2004) reported that ascorbic acid (300 mg/kg diet) did not significantly
affect total edible parts (%). Similar results obtained by (Selim, et al. 2008).
(Abou-Zeid, et al. 2000) demonstrated the effect of ascorbic acid supplementation on
relative organs weight of Japanese quail at 6 weeks of age, and reported that ascorbic
acid supplementation (200 or 300 mg ascorbic acid / liter) had significant effect on the
relative weight of liver, spleen and heart while kidney was not affected significantly.
Aromatic plants are becoming more important due to their antimicrobial effects and the
stimulating effect on animal digestive systems (Ciftci, et al., 2005). (Al-Shanty (2003)
found insignificant effect due to ascorbic acid supplementation on carcass traits of

12
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rabbits exposed to heat stress. Also, other studies carried out by(Selim, et al. 2004 ,
2008) reported no effect of ascorbic acid on carcass traits of rabbits.
Table (3) Means = SE of effect of Vitamin .C, Thyme on carcass characteristic of
growing rabbits.

Dietary treatments
Control Thyme leaves Thyme leaves Ascorbic Acid
200mg/kg 400mg/kg 200mg/1
Pre-slaughter weight(g) | 2322.00b+£19.84 | 2462.00at11.13 | 2507.00a+25.57 | 2367.00b+21.88
Hot carcass % 56.59+0.18 56.78+0.46 56.28+0.17 56.78+0.29
Cold carcass % 54.21+0.35 55.81+£0.49 55.31+0.35 55.43+0.41
T Edible parts % 61.01+0.20 61.09+0.55 60.14+0.23 61.16£0.35
Non-Edible parts % 38.98+0.20 38.90+0.55 39.85+0.23 38.83+0.35
Giblets % 4.39+0.06 4.12+0.14 4.35+0.05 4.37+0.14
Kidney % 0.64+0.01 0.65+0.01 0.62+0.01 0.62+0.01
Kidney fat % 0.34+0.01 0.324+0.03 0.316+0.04 0.32+0.01
Heart % 0.33+0.02 0.3940.01 0.36+0.01 0.31£0.02
Liver % 3.42+0.06 3.07+0.14 3.35+0.07 3.43£0.15
Lungs % 0.56b+0.01 0.62a+0.01 0.62a+0.01 0.58b+0.01
Head % 5.50+0.09 5.24+0.13 5.17+0.13 5.14+0.14
Small intestine (cm) 258.00b+3.74 286.00a+60 292.00a+5.83 262.00b+6.63
Small intestine % 4.13a+0.04 3.98b+0.02 3.94b+0.05 4.14a+0.03
Colon length(cm) 38.00+1.22 40.00+0.00 40.00+0.00 39.00+1.00
Colon % 1.25+0.108 1.23£0.05 1.27+0.04 1.26+0.07
Caecum length (cm) 39.00+1.00 40.00+0.00 40.00+0.00 38.00+1.22
Caecum % 4.58+0.17 5.24+0.14 5.27+0.13 5.12+0.36
Spleen % 0.07+0.01 0.07+0.06 0.07+0.04 0.06=0.01
Thyroid gland (%) 0.01+0.03 0.01£0.02 0.01£0.01 0.01+0.01
Testes (%) 0.40+0.02 0.40+0.01 0.40+0.04 0.42+0.01

a, b, Values in the same row with different superscripts differ significantly (P< 0.05)

As shown in Table (4), The digestibility coefficients of nutrients =100 x (intake -
excreted)/intake, there were no significant differences (P < 0.05) in digestibility
coefficients of DM (%)65.66,64.00,63.00,64.33 but decreased in the groups received Thyme
in compared with control and ascorbic acid fed groups. Also, digestibility coefficients
of OM (%)58.09,57.29,56.06,57.90 were not insignificantly show the same trend (P < 0.05)
as mentioned for DM but group had 400 mg Thyme was numerically less in compared
with control and ascorbic acid fed group. On the other hand, CP, EE, CF and NFE were
insignificantly affected by ascorbic acid or Thyme supplementation in compared with
the control, also results presented showed that feeding diets containing Thyme caused
significant (P < 0.05) increment in DCP % value compared with control and ascorbic
acid fed group. The present results are in agreement with those reported by (Attia, et al.
2015) said that supplementing heat-stressed laying hens with ascorbic acid improved
productive performance compared to the control group. Digestibility of dry matter,
organic matter, crude protein and ether extract were highest in the treated treatments and
lowest in the control group. Also,
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(Selim, et al. 2004) reported that ascorbic acid (300 mg / kg diet) did not significantly
affect crude protein digestibility coefficient, while it was significantly affected organic
matter, ether extract and crude fiber digestibility coefficients. Sallam, et al. (2005) and
Ettaib (2015) indicated that the treatment with ascorbic acid resulted in no significant
increase in nutritive values of the experimental diets. Selim, et al. (2004) reported that
the treat ascorbic acid (300 mg/kg diet) did not significantly affect crude protein (CP)
digestibility coefficients (%), while, it was significantly affected organic matter (OM),
ether extract (EE) and crude fiber (CF) digestibility coefficients (%). While, (Sallam, et
al.2005) indicated that the treatment with ascorbic acid (40 mg/kg body weight) resulted
insignificant increase in digestibility coefficients (DM, OM, CP, CF, EE and NFE) and
TDN. On the same trend,(Skrivanova and Marounck 1997) reported that the
digestibility of nutrients of Hyla 2000 rabbits supplied with ascorbic acid at 30 mg/kg
body weight twice a week was not significantly affected. Supplementing heat-stressed
laying hens with ascorbic acid improved productive performance compared to the
control group. Digestibility of dry matter, organic matter, crude protein and ether extract
were highest in the treated treatments and lowest in the control group (Attia, et al.
2015).In conclusion the results showed that addition of Thyme and ascorbic acid in
rabbit diets had improved the productive performance, carcass, digestibility of growing
rabbits and 400 mg/kg Thyme was more effective tan 200 mg/kg Thyme and ascorbic
acid.

Table (4) Means = SE of effect of Vitamin .C, Thyme on digestibility coefficients of

nutrients and nutritive values.

Dietary treatments
Items Control Thyme leaves Thyme leaves | Ascorbic Acid
200mg/kg 400mg/kg 200mg/1
DM (%) 65.66"+0.33 64.00°+£0.57 63.00°+0.57 64.33"+0.33
OM (%) 58.09°+0.43 57.29°+0.32 56.06°+0.34 57.90°+0.60
CP (%) 74.20+0.10 75.21+0.35 75.57+0.10 74.89+0.39
EE (%) 62.57+0.30 63.02+0.50 63.39+1.45 61.35+0.35
CF (%) 31.53+0.28 32.51+0.58 32.94+0.23 32.25+0.13
NFE (%) 51.26+0.01 50.73+0.07 50.99+0.23 51.50+0.25
DCP (%) 12.82°+0.01 13.13° +0.06 13.24° £0.01 12.94°+0.06
TDN (%) 72.27+0.07 72.56+0.13 72.87+0.07 72.85+0.06

a, b, Values in the same row with different superscripts differ significantly (P< 0.05)

4. Conclusion

Each The results obtained from this study showed that the second group (200 mg
Thyme leaves / kg diet) and the third group (400 mg Thyme leaves / kg diet) is safe and
better than the Group one fed control diet free andGroup four 200 mg ascorbic acid
/Lthe and results showed that addition of Thyme leaves or ascorbic acid in rabbit diets
had improved the productive performance, carcass, digestibility of growing rabbits and
400 mg/kg Thyme leaves was more effective tan 200 mg/kg Thyme leaves or ascorbic
acid.
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Effect of addition fenugreek seeds powder to feed on productive
performance and some Physiology characteristics to commercial
broiler chicken.
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Abstract:

The experiment was conducted to investigate the effects of dry fenugreek seeds powder as a natural feed
additive on the growth performance and physiological parameters of broiler chicken. With an average
weight of 40g of chick one day-old Ross 308 chickens, Obtaineol from the Golden Company were
randomly distributed into two groups (control and experimental treatment) :(o, Smg/kg fenugreek seeds)
each group contained of 30 birds._Body weight and weight gain rate were measured in addition to
calculating consumed feed, food consumption factor, and comparison between groups of the percentages
weight of organs (heart, gizzard and liver) were were measured. The results showed a significant increase
in live body weight and weight increase rates (p <0.05), as well as significant improvement in the feed
conception ratio (FCR) of the birds fed on a diet supplemented with dry fenugreek seeds. Asignificant
decrease in serum total cholesterol (TC) and total triglyceride (TG) in experimental group compared to
control. It was concluded that additive of fenugreek seeds to broiler diet were reliable-cheap additive and
growth promoter.

Key Words: Broiler Chickens- S. fenugreek- weight increase rates - feed consumption- food
efficiency- cholesterol- Triglyceride.
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Libyan local pigeon: Preliminary description of productive and
reproductive traits and their variation between winter
and summer seasons.
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Abstract

The study was conducted in Qaser El Mekdem village, west of Al Bayda city, Libya, during 2017-2018, in
a dovecote containing about 50 pairs of Libyan local pigeon breed, maintained in semi-closed house all
around the year. Ten pairs of pigeons were randomly chosen in the first phase of study: November-January
with temperature mean of (10.33 min. and 17.33 max. °C), and 8 pairs were used in the second phase of
study: June-July, with temperature mean of (19.79 min. and 31.22 max. °C). Average weight of parents
was 392.27 and 307.19 g for male and female respectively. Adult’s weight significantly affected by sex (P
< 0.05). Egg weight mean was 15.24 g, the first and second egg were comparable in weight. Egg number,
incubation period, hatching weight and weaning weight in local pigeon were 2.22, 17.94 days, 12.83 g and
238.08 g respectively. Hatching weight, growth rate and weaning weight were higher in winter in
comparison with summer (P < 0.05). Local pigeon produced lighter egg (P < 0.05), and tend to produce
less egg number in summer in comparison with winter. Egg hatchability and pre-weaning squab death rate
were low in winter in comparison with summer (P < 0.05). A preliminary description for a number of
productive and reproductive traits of Libyan local pigeons and their variability between winter and summer
seasons were presented in this study.

Keywords: Local pigeon — production — reproduction — summer — winter.
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Determination of the insulin hormone concentration in samples of
camel milk during the early lactation period

*Marwa Mohamed El-swihli Ashour Massoud Shareha
School of basic sciences- Libyan Academy-  Department of Animal production - Faculty of
Misurata Agriculture - University of Tripoli

*marwamohamedalswihli@gmail.com

ABSTRACT

This study was conducted to determine the average of insulin concentration in colostrum and milk, for
three local camels in the city of Misurata; during the first 15 weeks of lactation. The first samples of
colostrum were collected within 24 hours of birth, and the second samples were collected within 48 hours
of birth; The samples are prepared and analyzed by UV spectroscopy with a wavelength of 276 nm; The
average concentration of insulin in the colostrum samples was (641 + 77.7 IU / L), and it remained high
during the second week after birth with an average of (435 = 5 IU/L), And the average concentration in
general in milk samples during 14 weeks (186 = 17.9 IU/L).

The statistical analysis shows that there are differences, where the significant differences were high
between the first three months of breastfeeding; It should be noted that this study lasted for 6 months
because the birth of the female camel was not at the same time, although the insemination and mating
took place in the same period, which led to the observation of non-significant differences in the
concentration of insulin between them and by excluding the genetic factor, only the environmental factor
remains.

key words: camels - parturition- milk - colostrum - Insulin hormone.
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Impact of Dicofol and Cypermethrin on protein metabolism of
freshwater fish Catla Catla

*Amna Ali Alhadad Osama Asanousi Lamma
Department of Biology- Department of Soil & water -Faculty of
Faculty of Education - Bani Waleed Agricultural - Bani Waleed University,
University, Libya Libya

o Amnaalhadad@bwu.edu.ly

Abstract

The freshwater fish Catla Catla was exposed to Dicofol an Organochlorine pesticide and Cypermethrin a
synthetic pyrethroid which is widely used in agriculture for several crops such as paddy, cotton and
vegetables to control serious insects and mites in many areas of the Guntur district, Andhra Pradesh,
India. The LC50 values determined for Dicofol 18.5%EC and Cypermethrin 10%EC at 24hrs were
1.82ppb and 1.68ppb respectively.l /10th of lethal concentration for 96hrs LC50 value is considered as
sub lethal concentration. The exposure of fish to a lethal concentration for 24hrs and sub lethal
concentration for 8 days and investigated significant changes in the vital organs by following standard
protocols. The percent decrease of total proteins was observed.

Keywords: Dicofol, Cypermehrin - Total proteins - Catla Catla — freshwater.

1. Introduction

Pesticides are extensively used worldwide in Agricultural Practices to control pests and
increase crop yield. In recent years, their use has increased considerably. There are
several definitions of pesticide; the Food and Agriculture Organization (FAQO) defines a
Pesticide as any substance or mixture of substances intended for preventing, destroying
or controlling any pest during the production, processing, storage or marketing of food
in all agricultural commodities for controlling the pests (FAO 1986). For controlling the
different types of pests a wide variety of chemical pesticides are used. These are
primarily Organochlorines, Organophosphorous, Carbamates, Pyrethroids, and various
inorganic compounds.

As an agricultural developing nation, India too relies predominantly on chemical
pesticides to sustain a large population. Pesticides have the potential to kill a wide
variety of insect pests and in doing so they harm the ecosystem in general and human
health in particular. At present, India is the second largest producer of pesticides in Asia
and also ranks twelfth in the consumption of world Pesticides (Eds, et al.,1972). The
majority of the population in India (56.7%) is engaged in agriculture and are inevitable
to exposure to the pesticides used in agriculture (Gupta, 2004).

Pesticides and related chemicals destroy the delicate balance between species that
characterizes a functioning ecosystem. Pesticides produce many physiological and
biochemical changes in freshwater organisms by influencing the activities of several
enzymes. Alterations in the chemical composition of the natural aquatic environment
usually affect behavioral and physiological systems of the inhabitants, particularly those
of the fish [Radhaiah et al 1987].
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1.2. Dicofol

(IUPAC Name: 2, 2, 2-trichloro-1, 1-bis (4-chlorophenyl) ethanol) is an organochlorine
miticide used on a wide variety of fruit, vegetable, ornamental and field crops [Binoy
etal.,2004, Extoxnet,1992]. Dicofol is structurally similar to DDT. According to the
World Health Organization [WHO,1996], Dicofol produces stimulation of axonal
transmission of nerve signals, believed to be related to inhibition of ATPases in the
central nervous system (CNS).

Table (1) Chemical identity of Dicofol

Dicofol 2,2,2-trichloro-1,1-bis(4-chlorophenyl) ethanol

Common name Benzenemethanol, 4-chloro-a-(4-chlorophenyl)-a-(trichloromethyl)-

(CASRegistry)'

IUPAC Chem.

C[:L S (ilecmie(?e:l 4-chloro-alpha-(4-chlorophenyl)-a-(trichloromethyl) benzene-

name methanol (WHO, 1996)

1,1-bis(4'-chlorophenyl)2,2,2-trichloroethanol
(UNEP/POPS/POPRC.9/3)
1,1-bis(4-chlorophenyl)-2,2,2-trichloroethanol and 1-(2-
chlorophenyl)-1-

Other names (4- chlorophenyl)-2,2,2-trichloroethanol ('p p'- and o, p'-isomer)
(US EPA, 1998)

CAS registry . T ) .

number 115-32-2 (dicofol; p,p'-dicofol); 10606-46-9 (o,p'-dicofol

1,1-bis(chlorophenyl)-2,2,2-trichloroethanol; 4-chloro-o-(4-
chlorophenyl)-a-(trichloromethyl)-;  Acarin; Benzenemethanol;
Carbax; Cekudifol; CPCA; Decofol; Dicaron; Dichlorokelthane;
Trade name | Dicomite; Difol; DTMC; ENT 23648; FW293; Hilfol; Hilfol 18.5
EC; Kelthane; Kelthanethanol; Kelthane A; Kelthane (DOT);
Kelthane Dust Base; Kelthane 35; Milbol; Mitigan; p, p-dicofol;
NA2761 (DOT); NCI-C00486 (WHO, 1996).

Molecular
C14HoCl150
formula
Molecular
. 370.49
weight
CiCly cl CClg

Structural | ST O o |i
formulas of the o o e g

isomers fp L p-dicofal o,p-'dicofal

CAS Mo 115322 CAS Mo, 10606-46-9
48
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1.2.2. Cypermethrin

Chemical identity:
(RS)-alpha-cyano-3-phenoxybenzyl-(1RS,3RS,1RS,3SR)-3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropane carboxylate (IUPAC name) (RS)-cyano(3-phenoxyphenyl)
methyl(1RS)-cis-trans-3-(2,2-dichloroethenyl)-2,2-dimethylcyclopropane  carboxylate
(Chemical Abstracts name)

C.A.S. number: 52315-07-8

Cypermethrin is a mixture of all eight possible chiral isomers (see alphacypermethrin
monograph) Structural formula:

Figure (1) Cypermethrin
Molecular formula: C22H19CI2NO3
Molecular weight: 416.3
Synthetic pyrethroids are one of the wide varieties of pesticides contributing to these
situations. Cypermethrin is one of the newly synthesised insecticides. Hence the thought
of using plant extracts, namely pyrethroids received much attention. But these
insecticides also tend to affect the biology of non-target species along with pests (Reddy
and Yellamm, 1991; Veeraiah and Durga Prasad, 1998).

Table (2) Chemical identity of environmental degradation products of dicofol
(Source: US EPA 2009; Spain 2006; CAS REGISTRY 2015; Chemspider 2015)

Chemical
(érglga Chemical Name Molecular Structure

Number) weight (g/mole)

p,p-DCBP o
(90-98-2) 4,4'-dichlorobenzophenone 253 @ @

'-DCBP
O(’g 5.29-0) 2,4'-dichlorobenzophenone 253

, 1,1-bis(4-chlorophenyl)- c:—@- .I; @— cl
p.p-FW-152 2,2- dichloroethanol 336 ‘

HCCl,
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Chemical Chemical Name Molecular
(CAS weight (¢/mole) Structure
Number) 2
1-(2-chlorophenyl)-1-(4'- & ou
0,p-FW-152 chlorophenyl)-2,2- 336 ¢ o
dichloroethanol . .
DCBH "
O
(90-97-1) 4,4'-dichlorobenzhydrol 253 ci z cl
'-DCBH { ?H
0,p- _A;
(43171-49-9) 2,4'-dichlorobenzhydrol 253 @tl: —@- cl
H
Cl COOH
0,p'-DCBA 2,4'-dichlorobenzilic acid 297 | TR
oHll
DCZEIEA Gl
. Bis(4-chlorophenyl) Foon
p,p-DCBA .
(hydroxy) acetic acid, 297 i
(23851-46-9) 1 4 4 dichlorobenzilic acid AL H o
o
3-OH-p,p'- 3-hydroxy-4,4'- 267 HO &
DCBP dichlorobenzophenone @ @
C1 Cl

1.2.3. Catla Catla
Body short and deep, somewhat laterally compressed, its depth more than head length;
head very large, its depth exceeding half the head length; body with conspicuously large
cycloid scales, head devoid of scales; snout bluntly rounded; eyes large and visible from
underside of the head; mouth wide and upturned with prominent protruding lower jaw;
upper lip absent, lower lip very thick; no barbels; lower jaw with a movable articulation
at symphysis, without a prominent process; gill rakers long and fine; pharyngeal teeth in
three row, 5.3.2/2.3.5 pattern; dorsal fin inserted slightly in advance of pelvic fins, with
14 to 16 branched rays, the simple rays non-osseous; anal fin short; pectoral fins long
extending to pelvic fins; caudal fin forked; lateral line with 40 to 43 scales. Greyish on
back and flanks, silvery-white below; fins dusky.
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Figure (2) Catla Catla

1. 3The Study Area
1.3.1Location
Guntur is located at 16.29°N 80.43°E. It has an average elevation of 33 m (108 ft) and is

situated on the plains. There are few hills in the surrounding suburban areas and
Perecherla Reserve Forest on the north west. The city is around 64 km (40 mi) to the
west of the Bay of Bengal on the east coast of India. The Krishna delta lies partly in the
Guntur district. There are other smaller rivers and channels in the region such as Guntur
Channel, Chandravanka, Naagileru, Guntur Branch Canal.

Figure (3) The study area Location

3.1.1 Climate
As per Koppen-Geiger climate classification system the climate in Guntur is tropical

(Aw). The average temperature is warm to hot year-round. The summer season
(especially during May and June) has the highest temperatures, but these are usually
followed by monsoon rains. The winter season (from November to February) is the
most enjoyable with a pleasant climate. Winter months are usually dry, with little to no
rainfall. The wettest month is July. The average annual temperature is 28.5 °C (83.3 °F)
and annual rainfall is about 905 millimetres (36 in). Rain storms and cyclones are
common in the region during the rainy season, which starts with the monsoons in early
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June. Cyclones may occur any time of the year, but occur more commonly between
May and Novembe.

2 Material and Methods
The freshwater fish Catla Catla of size 5-6 £1cm and 6-7 g weight were brought from a

local fish farm and acclimatized at 28 £ 2 OC in the laboratory for one week all fish
bring it from Market of fish in Guntur India we made analysis in Lap of Acharya
Nagarjouna University India. The stock solutions for Dicofol 18.5% Emulsifiable
Concentrate (EC) and Cypermethrin 10% Emulsifiable Concentrate (EC) were prepared
in 95% acetone to yield a concentration of 100mgl100ml-1 which was further diluted
with distilled water to get a working solution. The water used for acclimatization and
conducting experiments was clear unchlorinated ground water. In each test ten fish were
introduced in toxicant glass chambers with a capacity of ten liters. The data on the
mortality rate of fish was recorded. The dead fish were removed immediately. The toxic
tests were conducted to choose the mortality range from ten percent to ninety percent
for 24hrs in static tests. The concentration that produced fifty percent mortality in test
species noted. LC50 values were calculated by Finney’s Probit analysis.

The total protein content of the pesticide exposed tissue samples was estimated
according to the modified standard method (Lowry et al., 1951). The Quantity of 5%
homogenate of brain, gill, kidney, liver and muscle were isolated, precipitated with 5%
TCA then centrifuged at 3000 rpm for 15 minutes. The precipitate was dissolved in 1 ml
of IN NaOH solution and 0.2 ml of extract taken into the test tube and mixed with 5 ml
of alkaline copper solution. To this 0.5 ml of 50% Folin Phenol reagent was added after
30 minutes, the optical density was measured at 540 nm against the blank. The standard
graph was plotted by using Lowry’s method with bovine serum albumin (BSA) as the
standard solution. The values are expressed as mg/g wet weight of the tissue.

3 . Results and Discussion

The mean values obtained for total proteins in different tissues of fish and percent
change over control along with standard deviation are given in Tables 3 and 4 and are
graphically represented in Figures 4 and 5.

In one day, control fish of Catla Catla, the total protein content is in the order of liver >
muscle > kidney > brain > gill.

During the exposure of lethal concentration of test toxicants, percent change of total
protein depletes in the order of

Dicofol - liver > muscle > kidney > brain> gill.

Cypermethrin-- liver > muscle > brain > kidney> gill

During the exposure of sub lethal concentration of test toxicants for 8days, percent
change of total protein depletes in the order of

Dicofol - liver > muscle > brain > kidney> gill.

Cypermethrin-- liver > muscle > brain > gill> kidney
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Table (3) Changes in the total protein (mg/g wet weight of tissue) in different tissues of Catla
Catla on exposure to lethal concentrations of Dicofoland Cypermethrin for 24hrs

Dicofol Cypermethrin
% Change % Change

Organs control Lethal Control Vs lethal Lethal Control Vs lethal
Brain 115.37+£0.01 | 104.94+ 0.01 8.9 102.80+ 0.005 10.89
Gill 110.03+0.005 | 101.01+ 0.05 8.19 100.42+ 0.05 8.73
Kidney 118.06+ 0.005 | 107.50+ 0.01 8.94 105.90+ 0.01 10.29
Liver 131.09£0.03 | 111.92+0.05 14.62 109.68+ 0.003 16.33
Muscle 122.02+0.01 | 109.91+ 0.01 9.92 107.21£0.01 12.13

Values are the means of five observations: (+) indicates the standard deviation values are significant at P >0.05

(=)

=
. = = = MBrain mEGill Kidhey M Liver M Muscle
2 2 £ g 8 S 35 2 =
- = — = — n - = - I = = !
- — - = = - = i -+ i =
‘ | d | | [ | |

ONTROL DICOFOL CYPERMETHRIN

Figure (4) Changes in the total protein (mg/g wet weight of tissue) in different tissues of Catla Catla
on exposure to lethal concentrations of Dicofol and Cypermethrin for 24hrs.

Table (4) Changes in the total protein (mg/g wet weight of tissue) in different tissues of
Catla Catla on exposure to lethal concentrations of Dicofol and Cypermethrin for 8days.

Dicofol Cypermethrin
(Control Vs sub lethal) (Control Vs sub lethal)
o
Organ control Sub lethal & Sub lethal | % Change
s Change

Brain 87.78+ 0.5 78.06+ 0.005 11.07 74.02+ 0.01 15.81
Gill 76.02+ 0.03 67.99+ 0.005 10.56 64.03+ 0.005 15.77
Kidney | 104.31£0.005 | 93.20+ 0.005 10.65 90.06=+ 0.005 13.66
Liver 122.57+0.06 | 102.03+=0.005 16.75 98.04+ 0.005 20.01
Muscle | 115.20+0.1 100.03+ 0.005 13.16 96.02+ 0.005 16.91

Values are the means of five observations: (£) indicates the standard deviation values are significant
at P>0.05
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Figure (5) Changes in the total protein (mg/g wet weight of tissue) in different tissues of Catla Catla
on exposure to Sub lethal concentrations of Dicofol and Cypermethrin for 8days.

Biochemical changes induced by pesticide stress led to metabolic disturbances,
inhibition of important enzymes, retardation of growth and reduction in the fecundity
and longevity of the organism [Tham et al., 2009]. The liver, kidney, brain and gills are
the most vulnerable organs of a fish exposed to the medium containing any type of
toxicant [Jana, S. and Bandyopadhyaya, S. 1987]. Proteins occupy a unique position in
the metabolism of cells because of the proteinaceous nature of all the enzymes which
mediate at various metabolic pathways [Harper 2006, Leninger,2008].

The decreased trend of protein content in various tissues of Catla Catla in the present
study may be due to metabolic utilization of keto acids in the synthesis of glucose or for
the osmatic and ionic regulation as mention by Mamata Kumari (2007), Chezhian et al.,
(2010).

The present study revealed the reduction in protein levels in the tissues of Catla Catla by
following acute exposure of toxicants Dicofol and Cypermethrin. A similar change was
observed in Labeo rohita exposed to Endosulfan and Fenvalerate by (Suneetha (2014)
and Tilak et al., (2003) explained the reduction of protein content of liver, brain and
ovary of C. punctatus exposed to fenvalerate.

4.Conclusion

Significant changes in the levels of proteins and transaminases were noticed under lethal
and sublethal concentrations of Dicofol and Cypermethrin for 24 h and 8 days. The
toxicant exposed tissue samples showed a significant decrease in total protein content
and induction in enzymes were observed. The depletion of proteins under the stress of
Dicofol and Cypermethrin toxicity observed in different tissues of Catla Catla indicates
the proteolysis, prompting the suggestion that the proteins were utilized to meet the
excess energy demands imposed by the toxic stress. The alterations in the levels of
activity of aminotransferases induced by these pesticides clearly indicate that the stress
brings about the metabolic reorientation in the tissues by raising energy resources
through transaminase systems.

54
54

http://www.misuratau.edu.ly/journal/imuas #2021 sresss Y1 s2all Callil) alaal)




1:;12]4 ?j.Lq.U -E.TL.....M daale Als
Jowrial of Misurata Universiiv ior Aericulinral Scrences
62021 ramsd J Y1 2=l CAEN alaal)

s ) — el aslall S alall a5l
ISSN 2708-8588

The use of pesticides has helped to enhance economic gains through crop protection yet
they have had serious implications for human health and non-target plants and aquatic
organisms by accumulating in food and water. Though one cannot avoid the use of
pesticides, measures should be taken for the conservation of the water and also the
aquatic resources, by following a number of least-toxic methods.
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Abstract

The present study was carried out to estimate genetic parameters associated with direct and maternal
genetic effects on birth and weaning weights in Friesian herd and to estimate the prediction of breeding
values for both traits, by using bivariate repeatability animal model. The data used in the study included
pedigree and weight records of calves born between 1984 and 2014. Overall means of birth weights B.Wt
and weaning weight W.Wt were 37.66 = 0.08 and 64.02 + 0.75kg respectively; the average of suckling
period (SP) was 61.62+ 3.44 days of age. The person correlation coefficient between birth weight and
weaning weight was 0.312, considering that the duration of suckling introduced as partial variable. The
results showed that the year and season of birth had high significant effect on calf birth weight and
weaning weight (P <0.0001) in addition the influence of) of sex of calf and dam parity on calf birth
weight was highly significant (P<0.0001). Direct heritability estimates for birth weight B.Wt and weaning
weight W.Wt are 0.33 and 0.12, respectively, while, maternal heritability estimates for the same traits are
0.12 and 0.08, respectively. Total heritability estimates are 0.24 and 0.07 for B.Wt and W.Wt,
respectively. Repeatability estimates are 0.41 and 0.22 for B.Wt and W.Wt, respectively. Phenotypic and
genetic correlations between the traits are 0.38 and 0.80, respectively. Values of Estimated breeding
values ranged from -5.43 to 7.73 kg for B.Wt and ranged from -2.54 to 2.75 kg for W.Wt. It concluded
that the direct and maternal heritability and direct and maternal correlation coefficients for birth and
weaning weights were moderate to low, the additive genetic variation for traits was deemed sufficient to
allow effective selection for growth performance

Key words: Friesian, birth weight, weaning weight, genetic, maternal, animal model

1. Introduction

Frisian cattle have been reared commonly for the milk production in the world,
however, male calves are to rear for beef production; Some research has focused on
growth in lactating dairy cattle because of its economic cost (Coffey et al., 2006), it was
necessary to introduce birth weight trait in dairy cattle breeding programs (Rahbar, et al
2016). In cattle breeding, the weight of the calf at birth is of great importance so it has
been used as an early selection criterion; knowledge on body weight at early ages (until
weaning) in farm animals plays a vital role for genetically improving meat production;
fetal development in most animal species is influenced by exogenous factors related to
the uterine environment. Feed intake, hormones, antibodies, uterine environment, and
maternal behavior are referred to as prenatal effects. Birth weight is a sign of the calves’
future development and growth rate, as well as an indicator of the calving ease. In this
respect, it is one of the most fundamental herd management traits that should be focused
on (Aytekin et al., 2019); birth weight is the result of gestational growth rate and
gestation length. Weaning weight is the consequence of birth weight and growth during
the suckling period, On the other hand birth weight is important for calving ease of the
cow and neonatal survival of the calves, high calf birth weight are associated with
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dystocia and neonatal mortality which can lead to economic losses meyer, et al., (2001)
reported that dead calves cause losses to the dairy industry in the United States of more
than $125.3 million per year. Both traits are measured as the phenotypic value of the
calf, but they are composed of at least two components, calf genetics for growth and a
maternal effect contributed by the dam. Kaygisiz, et al., 2012 indicated that the cows in
the farms were treated well during gestation when intrauterine growth of the fetus was
rapid. In dairy cows, calves are taken out of their mothers immediately after birth; thus,
any maternal effect on the calf would be a combination of the prenatal uterine
environment and cytoplasmic inheritance (Banos, et al., 2007). Birth and weaning
weights are controlled by many genetic, maternal, and environmental factors, and these
factors may be related to calf genes, dam genes, or environmental factors affecting the
calf and/or dam. (Sahin, et al, 2017). The objectives of this study were attempting to
separate direct effects, genetic and permanent environmental maternal effects and
assessing the breeding value of the birth and weaning traits.

2. Material and methods

2.1 Data collection

The data included in this study were obtained from breeding records of dairy cattle in
the University of Alexandria dairy herd, for the years from 1984 to 2014. The 3032
male and female records for birth weights and only 519 female records for weaning
weights. The calves descending from 846 dams and 89 sires. Calves were allowed to
suckle their dam for the first three days after parturition. There after they were
artificially raised on natural milk twice daily on an age basis until weaning, (the average
of suckling period (SP) was 61.62 day of age). In addition to milk, green fodder was
given to the calves ad-libitium. Green fodder in winter was (Trifolium Alexandrium)
and green maize in summer. The calves were weighed following birth. All birth weights
of live single and normal calves were included, while twins and stillbirths were
excluded from the data.

2.2 Data analysis

General Linear Model (GLM) of SAS statistical software (SAS, 2002) was used to
identify the random and fixed effects to be included in the models. The following
models were used to analyze calf birth weights and weaning weights

BW;jklmn:/Ll_i_yi +Sj +gk +pl +a+eijklmn

thijkl =p+y +s, + B, +e,,
Bwt ., =The individual observation of Bwt¢

ijklm
Wwt =The individual observation of Wwt

ijkim

u = Overall mean of the trait

y, = The random effect of the year "
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s ; = The fixed effect of season of birth (j=winter, spring, summer and autumn)

g, = The fixed effect of gender (k=male and female)
p, = The fixed effect of dam parity (L=1-10)

o =Dam age as covariate

,Bk = age at weaning as covariate

e = The residual effect

Bivariate animal model with maternal effects was applied to estimate genetic
(co)variance components for BW and WW. In matrix notation, the statistical model
was:
Yl (x Ofb | |z Ofjwy| |wm O
= + +
Y, 0 x||b,] |0 z||u 0 w,

M

where y; = vector of observations for the i trait b; = vector of fixed effects for the ih
trait, u; = vector of random animal effects, m; = vector of random maternal (indirect)
genetic effects, pej = vector of permanent maternal environmental effects, e; = vector of
random residual effects, and X;, Z;, W; and S; are incidence matrices relating records of
the i™ trait to fixed, animal, maternal genetic and permanent environmental effects,
respectively.

The Mixed Model Equations (MME) to be solved to obtain the BLUP of u, m and pe
and BLUP of estimable functions of 5. Estimates of genetic parameters were obtained
with MTDFREML (BOLDMAN et al., 1995). Total heritability was calculated as
defined by Willham, (1980) below:

, [aj +0502% +1.502, }
h2 =

2
Op

3. Results and discussion

Overall mean, standard deviation and coefficient of variance for birth weights (Bwt) and
weaning weight (Wwt) of Friesian calves are provided in Table 1. Means for Bwt and
Wwt were 37.66 + 0.08 and 64.02 + 0.75kg respectively, the average of suckling period
(SP) was 61.62+ 3.44 days of age. Mean of Bwt higher than those reported by Atil and
Khattab, (2005) and Sanad and Gharib, 2017 in Friesian calves, while mean of Wwt
Similar to results obtained by Coffey, et al, 2006 and lower than that reported by Atil
and Khattab, (2005) and Sanad and Gharib, (2017). Maybe due to a short suckling
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period led to decrease weaning weight. The coefficient of variance for Bwt, Wwt and

SP were 11.5, 9.38 and 43.52%.

Table (1) Descriptive statistics of birth weight (Bwt) kg, weaning weight (Wwt) kg
and suckling period (SP) days for Egyptian Friesian calves

Trait | Records | Miean | Stamdard |y, 0| vl | Max.
(Kg) Deviation
Bwt 3032 37.66 433 11.50 15 | 55
Wwi 519 64.02 6.00 938 36 | 116
SP 519 62.62 27.25 43.52 152 | 27

Aytekin, et al, (2019) found that CV% for birth and weaning weights are 13.78 and
9.7%, respectively. However, the differences between the results of this study and other
references may be due to differences in the genotypes, management, and number of
records and methods of statistical analysis. The person correlation coefficient between
birth weight and weaning weight was 0.312, considering that the duration of suckling
introduced as partial variable.
Table (2) Analysis of variance of non-genetic factors affecting birth weight (Bwt)
and weaning weight (Wwt) in Egyptian Friesian calves

S.0.V weight of Birth (Bwt) Weaning weight (Wwt)
df MS Pr>F df MS Pr>F
Year of birth 1 1322.16 | <0.0001 1 9182.43 | <0.0001
Season of birth 3 196.29 <0.0001 3 1192.18 | <0.0001
Sex of calf 1 551598 | <0.0001 - - -
Dam parity 9 79.68 <0.0001 - - -
Partial regression of 1 86.13 <0.05 - - -
Dam age
Partial regression of - - - 1 2915.62 | <0.0001
calf age at weaning
Residual 3017 18.85 514 43.35

The analysis of variance of weight traits under investigation as affected by random and
fixed effects are presented in Table (2) year of birth as random effect, season of birth,
Sex of calf and parity of dam had highly significant effects (P<0.0001) on birth weights.
The Year of birth as random effect, season of birth had significant effects (P<0.0001) on
weaning weights. Year effect reflects the environmental conditions such as temperature
and relative humidity, feeding, hygiene, and management conditions of dam during
gestation (Manzi et al., 2012). Birth weight of calves is related to the dam’s body size. It
is lightest in the first parity because the dam has not completed her own body
development and growth. As the number of parities increases, the calf birth weight
increases and generally reaches its maximum around the fourth or fifth parity.
Estimation of variance components, heritability (direct and maternal), and repeatability
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for calf weight at birth and weaning and direct genetic, maternal genetic correlations,
phenotypic and genetic correlations between the two traits studied are presented in
Table 2. Estimates of Maternal heritability was lower than direct heritability for birth
weight, Overall, estimates of direct and maternal heritabilities were low, accounting for
33% and 12% of the phenotypic variance, respectively, the maternal heritability
amounted to 36% of that due to direct heritability. Birth weight was affected by
maternal permanent environmental effects, explaining 8.3% of the phenotypic variance.
The direct and maternal heritability for weaning weight were 12 % and 8% respectively,
the maternal heritability amounted to 36% of that due.
Table (3) Estimates of parameters for birth weight (Bwt) kg and weaning weight
(Wwt) kg in Egyptian Friesian calves

Genetic parameters Abbreviations Birth weight “:;eé;r;i;g
Additive genetic variance (Oj ) 6.36 4.15
maternal genetic variance (ofn ) 2.43 2.58

Additive maternal covariance (Ja m) -1.93 -1.97
Maternal perman.ent environmental ( 0}2) Q L61 133
variance
Residual variance (O‘e2 ) 9.11 24.14
Phenotypic variance (O‘lz,) 19.51 34.20
Total heritability ) 0.24 0.07
Additive heritability (n) 0.33 0.12
maternal heritability n) 0.12 0.08
Repeatability (t) 0.41 0.22
Additive maternal correlation (,,) -0.49 -0.60
Phenotypic correlation (r Dl p2 ) 0.38
Additive genetic correlation (r al,a2 ) 0.80
Maternal genetic correlation (l’m1,m2) 0.88
max. 7.73 2.75
Estimated breeding value (EBYV) i, 543 54
Animals over the mean EBVs (%) 524 44.4
61
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to direct heritability, weaning weight was affected by maternal permanent
environmental effects, explaining 9.7% of the phenotypic variance. Repeatability (t)
estimates for birth and weaning weights are 0.41 and 0.22, respectively (Table 2), Tilki
et al. (2008) obtained estimates for (t) of 0.001 and 0.08 for Brown Swiss calves. The
estimate reported by Sahin, et al, (2012) for Brown Swiss calves in Turkey using a
similar model were similar (0.17) birth weight of Brown Swiss calves and are in
agreement with Orange et al. (2009) for birth weight. The higher estimate of
repeatability for birth weight in the present study than on weaning weight, indicate that
the permanent environmental fractions of variance was high and decrease of permanent
environmental until weaning. Therefore, if the early evaluation of the first calf of each
cow will lead to an accurate prediction of future performance, and increase the
efficiency of progeny testing for bulls. The present results indicate that selection for
weights at early weights is a good indication for weights at later ages

The findings in this study were similar with Sanad and Gharib, (2017) in Friesian herd.
Atil and Khattab, (2005) found that direct heritability estimations for BW and WW are
0.28 and 0.13, respectively, while, maternal heritability estimations for the same traits
are 0.14 and 0.06, respectively, for Friesian calves. Khattab et al (2009) found that
direct and maternal heritability estimations were 0.21 and 0.13 for BWt 0.29 and 0.09
for WWt in Holstein-Friesian in Egypt, respectively. Lengyel, el al. (2001). working
on Simmental calves, found that heritability for WWt estimates from sire model and
animal model are 0.096 and 0.11, respectively. Szabd, Ferenc et a/ (2021) found that
total heritability of WWt were 0.25 and 0.17 for purebred Limousin and
crossbredrespectively. Bryan Irvine Lopez et al (2020) reported that the estimated direct
heritability for BW and WW was moderate 0.22 and high 0.51, respectively, while the
maternal heritability for both traits was 0.12 and 0.17, respectively They concluded that
the lower heritability estimates could be due to small genetic variance and the effect of
sire ranged from 3 to 5% of the total variance. Phocas and Laloe (2004) reported that
the direct heritability ranged from 0.28 to 0.38 and from 0.13 — 0.32  for birth and
weaning weights in four beef French breeds. Sahin, ef al. (2017) working on Holstein
cattle, using six animal models, that either included or excluded the maternal genetic
and/or permanent maternal environmental effects they found that direct heritability for
birth weight ranged from 0.07 to 0.11 and maternal heritability for the same trait from

0.09 to 0.26. Contrary to several authors, the direct maternal correlations (I’am) for birth

weaning weights values - 0.49, -0.60 respectively estimate of the correlation between
direct and maternal genetic effects was large and negative, this indicates a discrepancy
between the effects of calves genes and those of dams. Orange et al., (2009), Sahin et
al., (2012) Szabo, Ferenc et al., (2021) reported that the negative relationship between
additive and maternal genetic effect calls attention to the importance of maternal
genotype. Positive and high phenotypic and genetic correlation between birth and
weaning weight indicated that selection for higher birth weight would cause a correlated
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increase in weaning weight. The estimated breeding values (EBVs) are presented in
Table (3) which were predicted with best linear biased prediction BLUP, the success in
selection and culling of animals for the next generation can be achieved by choosing
animals with EBVs over the mean. Estimates of breeding values (BV) for studied traits
in Table 3. The range of (EBV) 13.53 and 5.293 kg for Bwt and Wwt. Although the
current results found that the positive values of EBV for BW and WW were 52.4,
44.4% of the total records. The genetic trend was determined as non-zero. Changes in
breeding values are shown in Figure 1. The progression of weaning weight in recent
years according to the year of birth. There was an irregular trend in expected breeding
values. The value was negative in some years and positive in the others.

40 1
30 1
20 1
10 1

0 -
-1019
-20 -

Live weight (kg)

years

Figure (1) Genetic trend for calf birth weight and weaning weight of Egyptian Friesian herd

6.Conclusion

- Descriptive statistics determined in the present study were similar to the findings in
literature.

- As found in several studies, (Bwt) and (Wwt) traits had a direct genetic and a maternal
genetic component, which indicated that the cows in the farms were treated well
during pregnancy when intrauterine growth of the fetus was rapid. The obtained
estimates of heritability and genetic correlation coefficients were moderate; they will
be used in a breeding plan that will be effective to improve this breed. we can
conclude that the (Bwt) and (Wwt) traits effect should be included in the genetic
evaluation of breeding programs.

- Although the genetic parameters were moderate to low, the additive genetic variation
for birth and weaning weights were deemed sufficient to allow effective selection for
growth performance
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Estimation of Import Demand for Meat Beef in Libya by using

Bounds Test Approach to Cointegration for the Period (1980-2018)

*Khaled R.M. Elbeydi
Agricultural Economics Department
University of Tripoli - Tripoli — Libya
*k.elbeydi@uot.edu.ly

Abstract

The main objective of this study was to estimate the import demand for beef meat in Libya by using the
Bounds Testing Approach and Error Correction Model (ECM) in the framework of Autoregressive
Distributed Lag Approach (ARDL) to verify the existence of a stable relationship in the long — run
between beef imports and its determinants, the study relied mainly on secondary data issued by the Food
and Agriculture Organization during the period 1980-2018. The data were tested for their time series
proprieties by using unit root test. The existence of a long-run equilibrium relationship between beef
import quantity, beef import price and income were verified using bounds test approach to cointegration.
Short and long-run dynamics of the demand for beef import were determined through the estimation of an
error correction model; the magnitude of error correction model was (-0.25) which mean it adjusted
annually by 25%. Further, the demand of beef imported is price inelastic in the short run, and in the long-
run price elasticity was greater than the short run elasticity. While the income elasticity of beef import
was less than one in the short run, which means that beef meat is considered as normal and necessary
commodity for Libyan consumers.

Key words: Autoregressive Distributed Lag Model — Cointegration - Import Equation -

Beef Meat- Bounds Test.
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Fisheries and biology of Spinner shark Carcharhinus brevipinna in
Ras-Lanuf shores, Libya - Spring and summer 2019

*Esam M. K. Buzaid Mohamed A. Berfad
Department of marine sciences - Faculty of Sciences - High Institute of Marine Science
Omar Al-Mukhtar University- Albayda, Libya Technologies - Al-Khoms - Libya

e csam.buzaid@hotmail.com

Abstract

Between March and August 2019, about 52 specimens of Carcharhinus brevipinna were collected from
Ras-lanuf shores, Libya. In a size range (60.3-270.3 cm) and weights (1551.11-39510.22 gm), to study
their biology: In length-weight relationship was isometric (B=2.5934); values of condition factors (Kf and
Kc) plummeted by increasing size, from 0.42 and 0.28 in 77.6 cm size, to Kf =0.17 in 145.8 cm and Kc =
0.13 in 178.6 cm. The presence of the middle group (178.6 cm) peaked by the quarter (26.9%), whereas
the largest group had the lowest attendance by 7.6%. The variance of the H.S.I. started by 20.8% to drop
in the middle (15.2%) raising to 25.7% in the largest specimens. G.S.I. averages of males and females
indicated gradually from 1.20 and 1.00 in the small sizes, till 4.31 and 4.82, respectively. The sex ratio of
males and females approached by 1.33: 1.00 respectively. Their stomachs contained pelagic teleosts
(44.6%) then mollusks by 20.3 %, with the benthic fishes, cephalopods and juvenile cartilaginous fishes
constituted by 17.6, 9.4 and 8.1% respectively. Pelagics peaked in 113.9 cm by 65.0% and dropped
(30.4%) in 229.1 cm; in 77.6 cm, the bony benthics and cartilaginous fishes recorded 52.2 and 14.6%
respectively, with 16.7 of mollusks, compare to 29.8% in 178.6 cm, cephalopods peaked to 20.0% in
145.8cm. This study is beneficial for studies the population dynamics of this species and others in the
Libyan coast, to manage the fish stocks-assessment and to protect the immature individuals in coasts and
nursery grounds from overfishing.

Key words: Carcharhinus brevipinna - Length-weight relationship - Condition factors -

Hepto-somatic Index - Gonado-somatic Index, Ras-Lanuf - Libya.

1 Introduction

It is not hidden that the Libyan shores have abundant resources of fisheries, that is still
not well-exploited; although their ability for more investments to increase production
according to FAO, (2006). Before that, these fisheries must be indicated by a database
of the important economic species, including sharks; the highly-diversified in the
Mediterranean; and listed on the [IUCN nowadays. Betts et al, (2019) recorded 36 rays
and 49 sharks inhabiting the Mediterranean; twelve of them are Carcharhinids (Golani
et al., 2006).

Sharks are caught as a target of fishing by long-lines in artisanal fisheries (Fahmi and
Sumadhiharga, 2007 and Ben-Abdalla et al., 2012), or as by-catch in the trawling nets
in Libya, although most caught are undersized (Buzaid et al., 2020), this leading sharks
and rays to be more over-exploited than the other fishes (Cambhi et al., 1998 and Stevens
et al., 2000 A and B).

The Libyan coast is an important habitat for some elasmobranches as breeding grounds;
such as the white shark Carchardon carcharias, copper shark Carcharhinus
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brachyurus, thornback ray Raja clavata, Common guitarfish Rhinobatus rhinobatus and
Tope shark Galeorhinus galeus (Bradai, et al. 2012; Ben-Abdalla et al., 2012; Buzaid &
El-Mor, 2015; Buzaid, 2017; Buzaid, 2019 and Buzaid et al., 2020).

Spinner shark, Carcharhinus brevipinna (Miiller and Henle, 1938) has a wide
distribution in the Atlantic, Mediterranean, Red Sea, Indian Ocean, and Western
Atlantic (Garrick, 1982). Compagno (1984) and Golani et al., (2006) noted that C.
brevipinna is a common coastal pelagic, warm temperate shark of the continental and
insular shelves, common in shallow waters at a depth less than 30 m, but ranging down
to at least 75 m depth, from the surface to the seafloors in all tropical and sub-tropical
seas, also migrates to temperate areas during the warmer season, immigration in big
flocks (Ben-Abdalla et al., 2012). The spinner shark is a schooling, active species, but
more commonly leaps spinning out of the water. Active migratory sharks that inhabit
benthic and pelagic habitats (Golani et al., 2006). Maximum reported size is 278 cm,
females get matured in 170-200 cm, while males in 159-203 cm (Ben-Abdalla et al.,
2012); birth-size is 60-75 cm (Compagno, 1984). This species is important
economically, for liver oil (Ben-Abdalla et al., 2012). In the Mediterranean Sea,
Tortonese (1939) reported the first record of C. brevipinna off Libya.

Compagno, (1984) listed the menu of the spinner sharks; that ingest principally on
fishes; even stingrays and large invertebrates; especially cuttlefish, squid and octopi
(Ben-Abdalla et al., 2012). Golani et al., (2006) mentioned the attack of this species on
its prey from below while spinning its body and after leaping out of the water.

In general; Sharks are considered as top predators (Musick and Bonfil, 2005), and may
have an important role in the regulation of marine ecosystems at lower trophic levels.
Studying the feeding habits of sharks is essential to appreciate their biology and ecology
and to understand the functional role of fish within the ecosystem, distribution and their
position in food webs (Motivarash-Yagnesh et al., 2020). The food quality and quantity
affect directly on growth, maturation and mortality of species. In addition,
quantitatively describing the diet and foraging habitat and predator—prey interactions in
a community are a key step in ecosystem approaches to fisheries management (Buzaid
and El-Mor, 2015).

The study of the Hepato-Somatic Index (H. S. 1) is considered essential for fish biology
(Buzaid, 2018), as it is closely related to the size of the fatty stock in the liver as a result
of feeding, as well as the activity of the fish during the breeding and migration season
(Htum-Han, 1978).

Spinner sharks are oviviparous species; females give birth to 6-14 embryos their sizes
50-70 cm, in spring and summer (Golani et al., 2006 and Ben-Abdalla et al., 2012), after
a gestation period of 12 to 15 months (Compagno, 1984).

Pauly, (1983) and Tagliafico et al., (2014) stated that studying how the fish grow is
essential for population and stock assessment objectives; for the growth of every single
fish is precisely a source of information of each obtained catch in the fishery. In turn,
this data is fundamental to study the fisheries' yield according to Wang et al., (2012).
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About reproductive biology; Clark and von Schmidt (1965) reported that in this species
in the northwest of Atlantic. Branstetter (1982) and (1987) described the identification
of the key characters of this species, and its age, growth, and reproduction estimates;
although they are lacking in the Mediterranean; although they are recorded in the
northwest of Atlantic (Branstetter, 1987) and south of Indian Ocean (Allen and CIiff,
2000).

Capapé et al., (2003) mentioned that Data on the reproductive biology of C. brevipinna
have been reported for specimens fr Brazil by Sadowsky, (1967), off South Africa by
Bass et al., (1973), Senegal by Cadenat and Blache, (1981), the Gulf of Mexico by
Branstetter, (1981), and in Australian waters by Stevens, (1984); Stevens and Mc
Loughlin, (1991). On the other side, its reproductive biology from the Mediterranean Sea
is studied sketchily. Capapé (1974) and Capapé et al., (2003) gave data on the breeding
period and fecundity of specimens in the Tunisian shores.

Joung et al., (2005) stated that such life-history information is important for stock
assessment and fisheries management of this species, especially size or age at maturity
for age- and size-structured models, such as the spawner per recruit model and so on
(Deriso et al. 1985, Quinn II et al. 1990 and Katsukawa et al. 1999).

To encourage regional concerns on conservation and management of elasmobranches,
information about them should be collected in every country (Fahmi and Sumadhiharga,
2007). Unfortunately, studies on shark diversity and their biology in Libya are very few.
This work has an objective to provide information concerning aspects of the fisheries'
biology, including morphometric, food and feeding, sex ratio and reproduction of the
spinner shark in the Libyan waters. These biological input parameters could be useful
for further evaluation of this species and its stocks in the Mediterranean south.

2. The Study Area

2.1. Locations

According to Abu-Madinah, (2008); gulf of Sirt, from Tukera in the east, till Ras-Albuj
at the west, going to the south by two and have degrees of the latitude, with a shore long
to 920 Km and entrance width as 450 Km.

Ras Lanuf (between Marsa-Bwairat and Zwaitina) has a sandy and wide beach and
waved-shores getting higher gradually as far as from the beach, parallel to the sea-floor
depth on shore-line 1-3 Km and 10 m depth; till more than 6 Km width and 20 m depth
(Abu-Madinah, 2008) (Fig 1).

2.1.1. RAS LANUF COMPOUND [30°32' 06" N - 18° 30' 24" E] (MBRC, 2005):
About 7 km west from the entrance of Ras Lanuf port. A permanent landing site, with
an artificial breakwater as shelter from north and west waves (Reynolds et al, 1995).
2.1.2. MINA RAS LANUF [30° 30' 30" N - 18° 34' 00" E] (MBRC, 2005):

The entry is just west past the chemical complex, the entrance with a big tanker painted
on the wall. This location is a permanent landing site as harbour with deep water
suitable for trawlers (Reynolds et al, 1995).
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3. Materials and Methods

3.1. Sampling

About 52 specimens of Carcharhinus brevipinna were collected irregularly, between
the end of March and the beginning of August 2019, using the drifting long-line and
bottom set long-line for sharks, locally named by Bringali Sayeb/Ayam and Bringali
Kelb, according to Lambouf et al., (2000), in to shores of Ras lanuf.

3.2. Study Lab

3.2.1. Identification of the Species:

Specimens of Carcharhinus brevipinna had been identified according to some reference
collection (Compagno, 1984; Serena, 2005; Golani, 2006; Ben-Abdalla et al., 2012;
Iglésias, 2013 and FAO, 2018) (Fig 1).

3.2.2. Morphometrics:

3.2.3.1. Length-weight relationship (LWR):

It was estimated by total length (cm) and total weight (g), according to the following
equation:

W=alL? (Hile, 1936; Beckman, 1948; Froese, 2006 and Khan et al., 2012):

Where: W = Total weight (g), L = Total Length (cm), a = Constant value, b = Variable
Value (2 — 4) according for fish species (Bagenal and Tesch, 1978).

3.2.2.2. Condition factors:

It is known that the total weight of fish is variable during the year, Due to the change in
diets, growth of the gonads and physiological status of fish, which is calculated as
following:

3.2.2.2.1. Fulton’s method:

Ky =100 WL (Fulton, 1902) Where: W, = Total weight (g), L = Total Length (cm).
2.2.2.2.2. Clark’s method:

K. =100 WL (Clark, 1928) Where: W, = Gutted weight (g), L = Total Length (cm).
3.2.3. Food and feeding:

This includes feeding habits, annual, diet composition, variations of the diet with
lengths. In this study, for each fish specimen total length was measured to the nearest 0.1
cm. Each fish was dissected and the alimentary tract removed and preserved in 10%
formalin. Food items were identified to their groups. A list of general diet composition
was made food analysis was made by the numerical method according to Pillay, (1952),
Godfriaux, (1969) and Hyslop, (1980).

3.2.4. Hepato-somatic Index (H.S.1.) (Htum-Han, 1978) :
H.S.I. = [weight of liver (g) / weight of body (g)] X 100.

3.2.5. Gonado-Somatic Index (G.S.1.) (Buxton, 1989):
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G.S.1. = [weight of gonad (g) / weight of body (g)] X 100.

3.3. Statically studies:

All static analysis was done by MS Excel 2010, SPSS V. 21; with Pearson correlation at
the 0.01 significance level.

4. Results and Discussion

About 52 individuals of Carcharhinus brevipinna from Ras Lanuf shores, had a size
range (60.3- 270.3 cm) and weighted between 1551.11 and 39510.22 gm. Their
averages and standard divisions were analysed in the table (1).

4.1. Length-Weight relationship (LWR)

Table (1) shows an agreement was stated between the average observed and calculated
weight for each length group. Froese (1998) mentioned that value (b) in this equation
should be in the range 2.5-3.5 to be expected, as the following:

W= 0.0181*L2.5934, R’ = 0.9769

Where the value of (b) was 2.5934 (Fig 2); showing an isometric growth (b<3). This
variable value is slightly lower than that found by Sentosa et al., (2018) for male and
female spinners, in the south of Nusa Teggara, and sharply down than Santos et al.,
(2017) for the same species on the continental shelf of southern brazil. Almost, this
species has positive allometric-growth, with a greater gain in weight than in length
(Casselman, 1990); especially the neonates increase by 25-33% of their length at birth
in the first years and above that in the protected areas as nursery grounds (Branstetter,
1987). Stevens and Wiley, (1986), reported that the variations between length—weight
relationships of males and females may be a result of different sample sizes, an unequal
distribution of sizes within each data set of each sex, or even of non-pregnant females
that may be lighter due to the inclusion of giving-birth, which have a lower condition
factor (Motta et al., 2013). In this work, (b) value was isometric, according to Froese,
(20006); this estimated parameter is acceptable.

Based on Pearson correlation coefficient, at the 0.01 significance level; a very positive
statistical correlation (0.919) was found between the total length and the total weight of
this species. The same test showed high values of correlation coefficient (R) , R square
and adjusted R square, recorded as 0.995, 0.990 and 0.987, respectively; to elaborate the
effect of these independent variables, that explained by about 99% of the variance in
total size as a dependent variable, with total weight, sex, condition factors (KF & KC),
hepato-somatic index (H.S.I.), gonado-somatic index (G.S.L.), and stomachs' fullness
degree as well; all the aforementioned as independent variables in this work.

4.2. Size composition

Using the length frequently distribution in fig. (3) to describe the size composition in
catch-stock of C. brevipinna; it was noticed that the young specimens of 77.6 and 113.9
cm. had an equal portion of the stock, meanwhile about half of the chunk was divided
between the middle groups (145.8 and 178.6 cm) by the peaks of 23.1 and 26.9%
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respectively, whereas the nadir value (7.6%) was counted to the largest individuals in
the catch-stock of the study. These sizes are not as large as the peaks of Buzaid, (2017)
for the specimens of Galeurhinus galeus in Susah shores, nor Fahmi and Sumadhiharga,
(2007) for the Spinner sharks in western Indonesia as well. Walker, (2013) suggested
that birth, mating, ovulation and mortality occur an influence on the presence of small
sizes in the stocks. Taking the correlation between size and age in considering; as an
example, to count the small sizes as an immature in the reproductive cycle of C.
brevipinna had a little record in the North East Atlantic and Mediterranean for a long
time, till Capapé et al. (2003) provided an approximate data in Gulf de Gabes. In this
work, immatures have around 30.0% in the stock; compare Fahmi and Sumadhiharga,
(2007) who contributed the immature size about 65% of the total species in
Indonesian waters. Castro, (1993) and Carlson, (1999) mentioned that juveniles and
sub-adult sharks tend to occur in the shores and shallow waters. Larger sharks are most
abundant in the deeper waters or open seas while coastal and shallow waters are known
as nursery grounds for juveniles of some shark species. This condition makes immature
sharks can be caught easier than adults. The tendency of catching immature sharks by
local fishers and divers was not only caused by lack of their knowledge; but also, it
depends on the fishing gear type, size, and capability of the fishing boats and fishing
areas (Fahmi and Sumadhiharga, 2007). Coleman, (1996); Camhi et al., (1998); Stevens
et al., (2000) and Bonfil, (2002) indicated that the situation is not a good sign for the
sustainability of shark resources, regarding the biological characteristics of these
species, there will be a small opportunity for them to recover from their exploitation, if
the existence of female sharks in nature is threatened. As well as, the exploitation of
immature sharks makes them have no opportunity to get mature and reproduce, leading
these species to be extinct in the next decades if there is no control and assessment for
the shark in the Libyan fisheries in the south of the Mediterranean.

4.3. Condition factors

The body condition factors (Kf and Kc) of C. brevipinna in shores of Ras-Lanuf were
calculated in size groups, and shown in table (1) and fig (4). As a general view, these
values plummeted by increasing for length, from 0.42 and 0.28 in 77.6 cm size, to the
lowest values in size-group of 145.8 cm (Kf = 0.17) and in 178.6 cm (Kc = 0.13); to
recover slightly between 0.20 and 0.22 in the total weights, and less than 0.16 in gutted
weights of the largest specimens (Fig.4). Looking to the given values of KF & KC,
according to Pearson's correlation in this work; It was found a moderately strong inverse
correlation, that approached - 0.549 and - 0.582, respectively. Whereas a very strong
direct relationship appeared between these two factors, which amounted by 0.961, to
indicate and clarify a very good "health" condition in this species in this work.

These Spinners have mainly close to results of relative condition factors of Sentosa et
al., (2018) of the same species in Southern Nusa Tenggara Waters, they were not
different in males and females; but in size groups. Rapi et al., (2020) reported the same
range of relative condition factors in C. amblyrhynchos (Bleeker,1856) in Makassar
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Strait, where these relative factors of females are smaller than males, indicating that the
condition of males is better than females, from the sides of size and the annual duration.
Generally, the difference in values of condition factors is influenced by age, population
density, gonad maturity level, growth phase, season, degree of stomach fullness, gonad
maturity, sex, size range, health, and general fish condition and preservation techniques
(Niklosky, 1963; Tesch, 1971; Roo et al., 1999 and Effendie, 2002). However, in this
work, these factors were not counted.

4.4. Physiological indices

4.4.1. Hepato-somatic index (H.S.1.)

Looking to the table (1) and fig (5); to analyze the variance of the H.S.I. averages in the
sampled C. brevipinna; which indicated a significantly between size groups. Starting
from 20.8% in 77.6 cm; dropping till 15.4% in the next group (113.9 cm) as the nadir,
followed by gradual raising as increase as the group sizes; till the zenith of 25.7% in the
largest specimens (258.2 cm). A Pearson direct correlation showed mainly positive in
the hepato-somatic index; correlated with an increase in size by 0.636; which may
indicate its connection to the process of initiating the formation of glycogen clumps
inside their livers, coinciding with the exit from a giving birth process, that might be
occurred, before these specimens get captured. It is reasonable to suppose that higher
H.S.I.'s are normally found in periods preceding events of high metabolic activity such
as reproduction and or migration, which are considered in sharks; especially endemic or
relatively small-distributed (Reis & Figueira, 2021). Davidson, B., & Cliff, G. (2002)
showed a mass of liver reaches above 15% of bodies of C. brevipinna specimens off the
east coast of South Africa, with rich fatty-acid profiles that would be most favorable in
human nutrition, in that it showed levels of saturated (SFA) and high polyunsaturated
fatty acid (PUFA) in their livers. Related particularly to their varied diets; teleosts,
cartilaginous fishes, and squids; depending on the prey species; partially (Davidson &
Cliff, 2002). Yigin & Ismen, (2013) recorded a significant increase in H.S.I. and G.S.I.
in Squalus acanthias in the North Aegean Sea; with size in both males and females.
While the ranges of H.S.I. reached the highest values in both juveniles and adult
individuals, reflecting the liver's role in gonadal production. Although H.S.I. is related
to G.S.I. because of vitellogenesis; which can increase both of them (Menn et al., 2007).
Osman et al., (2011) reported that the relationship between gonads and liver is not
always as strong and positive as it could be expected, since H.S.I. values varied
according to feeding activity or reproductive behavior (Uka & Sikoki, 2012).

4.4.2. Gonado-somatic index (G.S.1.) for males

Results of G.S.I. in males of C. brevipinna showed a significant interaction between
gender and size (fig 5); from 1.20 as a low value in the young individuals (77.6), to
expand slowly till the double (2.32) in the middle (178.6 cm), falling to 1.89, to a sharp
soar of around the triple (4.31) in the largest speciemens in the population.
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Allen, & CIliff, (2000) reported the same raising of these values in the mature males C.
brevipinna off Kwazulu-Natal, South Africa. These obtained values showed that
females had higher G.S.I. values than males; it might be occurred in all the six stages of
gonad maturation (Shinkafi & Ipinjolu, 2012). There is evidence that the majority of
species undergo the reproductive cycle and variation in the size of gonads is observed
(Sadekarpawar, and P. Parikh, 2013; and De Vlaming et al., 1981). That found G.S.I.
values might be independent of the size of fish, as the smaller individuals of the species
here, it had developing gonads, and then already engaged in reproductive activity
(Shinkafi & Ipinjolu, 2012). On the contrary, to calculate the weight of gonad as a
percentage of the body weight, that has been used to estimate the reproductive maturity,
and the responses to environmental dynamics as well.

4.4.2. Gonado-somatic index (G.S.1.) for females

Fig. (5) elaborated the growing G.S.I. values in females of C. brevipinna in Ras lanuf
shores; from 1.00 in 77.6 cm, going in plateau till the peaks in larger sizes of 229.1 and
258.2 cm by 2.80 then 4.82, respectively. Ba et al. (2013); mentioned that these peaks
could appear to have an annual reproductive cycle, when mating takes place,
hepatosomic index of pregnant females was highest at the onset of pregnancy and
lowest at parturition (Allen & Cliff, 2000). In this work; a large number of females were
not observed in pregnancy, and the fact that neonates were found in other locations at
the beginning of the fall season, according to witness of local fishermen; this
indicates that the parturition period is in the previous season. The fact that sperm was
not observed in the oviducal glands of the females under study after the breeding
season, indicates that fertilization may occur almost immediately after copulation (Ba et
al., 2013). Talking about gonadal stages; based on G.S.I. records for C. brevipinna,
indicate to a larger frequency of pregnant females at the beginning of the Mediterranean
winter, and the presence of post-partum females in beginning of fall. Results of gonadal
stage analysis for C. brevipinna are rather inconclusive due to the availability of female
samples being restricted randomly to spring and summer. However, this high frequency
of pregnant in this period, similar to the G.S.I. results of Reis & Figueira, (2021),
suggests late southern-Mediterranean summer and early fall as the reproductive periods.
Wourms (1977) classified the reproductive cycles in spinner sharks as a pattern with a
well-defined annual or biennial cycle; that it shows a distinct biennial cycle (Allen and
CIiff 2000). Joung et al., (2005) noted that to assess maturity for spinner shark males
were clasper morphology and hardness. Pratt (1979) and Joung and Chen (1995)
indicated the utility of these characters to estimate the sexual maturity of males for other
shark species. Ovarian eggs in C. brevipinna do not continue to ripen during gestation
according to Joung and Chen (1995) and Tanaka et al. (1990). In C. brevipinna,
developing embryos receive almost all of their nutrients via the placenta, as in other
species of Carcharhinus sp. (Joung and Chen 1995). Joung et al., (2005) suggested that
C. brevipinna has a resting stage for 1 yr of its 2 yr reproductive cycle. Although Allen
and CIiff (2000) suggested a gestation period of 13-18 months for s pinn e r sharks in
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the south Indian Ocean, they concluded that a 2 yr reproductive cycle exists in females.
Similar findings were also reported for spinner sharks in the northwestern Atlantic
(Branstetter and Stiles, 1987). According to Capapé and Reynaud, (2011); shark species
displaying an annual reproductive cycle assume concomitantly vitellogenesis and
embryonic development (Capapé et al., 2006). Then; in uteri, embryos get developed, a
the fully-yolked oocytes' crop get enlarged and received yolk in the ovary. After
parturition by while, the female ovulated and conceived another period.

Galvan-Magafia et al., (2019) considered sharks as K-selected species (Cailliet et al.,
2005; Stevens et al., 2000). meaning they are relatively conservative life-history traits,
compared to teleost fishes; especially the reproductive side, detailed by: gestation
period, reproductive mode, egg hatching period, maternal investment, fecundity,
offspring size, age at maturity, and longevity (Compagno, 1990; Cortes, 2000; Dulvy
and Reynolds, 2002). As well as, most sharks display slow growth, late maturity, low
fecundity and productivity, long gestation periods, and long-life cycles (Cailliet et al.,
2005; Camhi et al., 1998; Cortes, 2000). In general; these biological characters result in
low reproductive potential and low capacity to increase population size, after stressor
make a perturbation with serious implications for elasmobranches' populations, limiting
their capacity to sustain fisheries, and to recover from declines (Cailliet et al., 2005;
Cavanagh and Gibson, 2007).

In males and females together; a law correlation between G.S.1. and total size was also
indicated in a sharp inverse relationship (-0.801); to reflect a decrease in the
reproductive capacity of this species as size as increase, while getting older.

4.5. Sex Ratio

The spinner sharks caught during the study periods consisted of 30 males and 22
females. Total distribution and sex ratio were obtained in size groups provided in the
table (1). The sex ratio of male and female Spinner sharks obtained from Ras lanuf
tends to approach the balanced condition of 1.33: 1.00 respectively. This is proven
that the number of male and female do not have a significant difference in terms of
the total number. Based on the number of catches, the male sharks were caught more
than the female sharks. There was an idea of segregation between females and males
that occurred at different area, as suggested by Heithaus (2001). Another
possibility was adult females may occur at shallower waters to give birth
(Simpfendorfer, 1992). On the contrary, Sumpton et al., (2010) found females of C.
brevipinna in Queensland (from neonates to adults) outnumber males in the catch
with the overall sex ratio being 1.4:1. In in the Gulf of Gabes; it was distributed for
1:1. Male neonates are significantly more numerous than female The relative abundance
of pregnant females and neonates suggests that the Tunisian coasts could be considered a
nursery area for the spinner shark (Capape et al., 2003). Even in western Indonesia
during the study was 1:1.05. This ratio indicated that there were about equal (Fahmi
and Sumadhiharga, 2007). Springer (1960) noted that sexes are often segregated, except
during mating. This kind of sexual segregation could explain the deviations in sex ratio
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during the course of the year. According to Muslih et, al., (2016) states that if a
population has more female composition or is equal to the number of males, then the
population is still in the ideal category (Rapi et al.., 2020). The sex ratio in the wild
is not absolute but is influenced by the distribution patterns caused by food
availability, population density, and food chain balance (Muslih et, al., 2016). Sex
ratio is one of the important parameters to be studied to understand the
reproductive biology of fish (Al-Jufaili, 2013).

4.6. Food and feeding

4.6.1. Diet Composition

Fig (6). elaborated the menu of Spinner shark. Pelagic bony fishes made up of 44.6% as
the bulk of this diet; which represented by sparids such as Pagrus pagrus, Diplodus
annularis, D. sargus, D. vulgaris, scombrids like Scomber scombrus and barracuda
Sphyraena spp as well. Mollusks; although they were crashed, they attended in the
second position in the stomachs of Spinner sharks by 20.3 %; whereas the benthic
teleosts (17.6%) included Solea vulgaris, Mullus barbatus and Trigla lucerna.
Cephalopods (9.4%) such as Sepia officinalis and Octobus vulgaris were composed in
this menu. Meanwhile cartilaginous fishes constituted by 8.1% as juveniles of rays such
as Raja spp., Dasyatis spp. and guitarfishes Rhinobatus spp. (Fig. 6). From another
areas; stomachs of spinner shark stomachs in Queensland were examined in over 80%
of teleost as a major content, that had identifiable remains in these stomachs (Sumpton
et al., 2010); with a slight differences in results of Van der Elst (1979) in South-African
specimens of C. brevipinna feeding on the large schools of sardines Sardinops sagax,
that are common in coasts of KwaZulu-Natal coastal waters during winter; Sumpton et
al., (2010) stated that case as large pelagic predators.

4.6.2. Food variation in size groups

In the 6 size groups of C. brevipinna population, (table 1 and fig 6). Pelagics peaked in
the size groups of 113.9, 145.8 and 258.2 cm. by 65.0, 62.5 and 60.0% respectively,
when it was found the least (30.4%) in the group of 229.1 cm; this group recorded the
largest portion of benthic bony fishes (52.2%) and the smallest portion in their stomachs
for the parts of cartilaginous fishes (8.7%); which found doubled (14.6%) in the
youngest fishes (77.6 cm), these juveniles recorded presence of mollusks by 16.7%, and
29.8% for the same content in only another group (178.6 cm), that has the least level
(8.5%) of cephalopods, compare to the middles (145 cm) by 20.0%, and 7.5% as the
nadir of cartilage fishes in all size groups.

The pelagic and benthic bony fishes varied strongly as the size increased, while mollusk
and cephalopods dimensioned as the fish get sized, at most; this result is almost close to
records of Buzaid and El-Mor, (2015) on the Copper shark Carcharhinus brachyurus
from Ain El-Ghazala lagoon, east of Libya. In general, the food extent demands and
food acquisition ability as increase as the fish grows (Golani, 1996). In a study on the
feeding habits of different species of sharks on the western Adriatic Sea in the Italian
waters by Cugini and De Maddalena, (2003); it was concluded that the numbers and
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size of prey taxa increased with the size of the fish due to the ability of larger fishes to
consume a wide range of prey sizes, compare to the smaller individuals of the same
species (Golani et al., 2002). Pillay, (1952) indicated that the pelagic bony fishes
increased as the size increased while benthic bony fishes and cephalopods decreased as
the size increased in the elasmobranches. This variation is similar in the condition
factors of fish are affected by the feeding activity, which may show their reflection on
the body condition (Godfriaux, 1969).

5. Conclusion and Recommendation

The Spinner sharks Carcharhinus brevipinna is one of the known species in the Libyan
coast. However, very few studies were done on this species, and more studies are
required to create beneficial database for elasmobranches in this region.

As well as, it is recommended to work on extensive studies to develop strategies for
optimum use of fisheries of these fishes. This study is a beneficial to facilitating studies
of the population dynamic of this species and other cartilaginous fishes in the Libyan
coast, to work on the assessment of fish stocks and to protect the juveniles from
overfishing.

origin of 1% dorsal fin
over or behind rear tip
of pectoral fin

tips of fins dark in adults
———— " and large juveniles

Fig (1) The Libyan coast and location of study area [above]; the satellite image of Ras Lanuf Mina and
around [right] and illustrated image of Carcharhinus brevipinna [down] (Abdalla, 2007).
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Lanuof, Libya, March to August 2019.
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Table (1) Biological information collected from 52 specimens of Spinner shark Carcharhinus brevipinna according to size groups, Ras

Group no. 1 2 3 4 5 6
Count [Sum = 52] 8 8 12 14 6 4
T. L. [Range] (cm) 60.3-95.3 95.4-130.3 130.4-165.3 165.4-200.3 200.4-235.3 235.4-270.3
T. L. [Average] (cm) 77.6 113.9 145.8 178.6 229.1 258.2
T. wt. [Mean + S.D.] (gm) 1673.95+151.28 | 4002.67+711.08 | 5324.80+ 705.01 11931.23 £ 3359.04 24945.16 + 3084.64 38190.08 + 1866.96
Calculated wt. (gm) 1441.60 3900.02 7398.90 12522.99 23887.33 32572.11
K (F) [Mean + S.D.] 0.42 +0.22 0.27 +£0.02 0.17 +0.02 0.20 +0.02 0.21 +0.01 0.22+£0.0
G. wt. [Mean + S.D.] (gm) 1091.16 £ 93.61 3122.79+755.97 | 4574.85+858.10 7623.37 £ 1784.45 17625.63 + 2375.05 27560.19 £ 2757.75
K (C) [Mean + S.D.] 0.28 £0.15 0.21 £0.02 0.15+0.01 0.13+0.01 0.15+0.01 0.16 £ 0.01
H.S.I. [Mean + S.D.] 20.79 + 4.48 15.24 £ 3.80 20.42+0.97 22.63+1.81 24.40 + 0.64 25.73+£2.32
Males Count [Sum = 30] 4 4 8 8 4 2
% 50 50 66.6 57.1 66.6 50
Count [Sum = 22] 4 4 4 6 2 2
Females
% 50 50 33.4 42.9 33.4 50
Sex ratio [M : F]=[1.90 : 1.00] 1.00 : 1.00 1.00: 1.00 1.20:1.00 1.33:1.00 2.00:1.00 1.00: 1.00
G.S.1. males [Mean + S.D.] 1.20 +£0.29 1.35+ 041 1.60 £ 0.41 2.32+052 1.89 +1.10 431+134
G.S.I. females [Mean + S.D.] 1.00 £ 0.42 0.90 £+ 1.11 1.16 £ 0.27 1.13+0.76 2.80+1.18 4.82+1.91
Pelagic bony fishes 39.6 65.0 62.5 34.0 30.4 60.0
Benthic bony fishes 12.5 15.0 7.5 14.9 52.2 27.5
i;’;‘i Cephalopods 16.7 10.0 20.0 8.5 8.7
Cartilaginous fishes 14.6 10.0 10.0 12.8 8.7 12.5
Mollusca 16.7 - - 29.8 - -

T. L. = Total length; T. wt. = Total weight; G. wt. = Gutted weight; H. S. I. = Hepato-Somatic Index; G. S. I. = Gonado-Somatic Index; S.D. = Standard deviation.
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Fig (2) Length-weight relationship in size groups of Spinner shark Carcharhinus brevipinna from

Ras Lanuof, Libya, March to August 2019.
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Fig (3) Length frequency distribution per size groups of Spinner shark Carcharhinus brevipinna
from Ras Lanuof, Libya, March to August 2019.
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Fig (4) Condition factors of Fulton (KF) [above], and Clark [below] in size groups of Spinner shark
Carcharhinus brevipinna, Ras Lanuof, Libya, March to August 2019.
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Fig (5) Gonado-somatic indexes (G.S.1.) of males [above], and females [middle] andHepato-somatic
index (H.S.1.) [below] in size groups of Spinner shark Carcharhinus brevipinna, Ras Lanuof, Libya,
March to August 2019.
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Fig (6) The diet composition [above] and its variation in size groups [below] of Spinner shark
Carcharhinus brevipinna, Ras Lanuof, Libya, March to August 2019.
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An Economic Analysis of Dairy Production and Consumption in Libya
During the Period (1990-2010)

*Mousa 1. Khatab Yahya Mahmoud Abdel Halim R. Andush
Faculty of Agriculture - Department of Economics and Agricultural Extension - University of
Benghazi
* Mousa.khatab@uob.edu.ly

Abstract :

Libya suffers from a clear shortage in dairy production, and the agricultural sector was not able to cover
the gap between local production and demand, and that a large part of consumption is satiated by imports.
Therefore, it became necessary to pay attention to livestock projects, and there for the study’s objective is
to conduct an economic analysis of milk production and consumption in Libya during the period (1990-
2010) using quantitative statistical analysis represented by simple and multiple regression, graphs and
some other economic indicators, the economic analysis indicates that there is a general increase in the
growth rate of animals milk production sheep, goats, cows and camels by 9%, 5.1%, 2.6%, and 0.8%,
respectively, as it turns out to be an increase in both the quantity of domestic consumption and the
quantity of imports from dairy, but also increases the dairy gap as a result of increased consumption and
a decrease in the quantity supplied of local production. To increase production the study recommended
that to concentrated feed, and selection of strains with high production efficiency that suit the local
Libyan conditions can lead to increase the dairy productivity.

Key words: Libya, consumption, dairy, productivity, import.
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The estrogenic effect of rosella and anise on male Japanese quails
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Abstract:

The objective of this study was to investigate the estrogenic action of rosella calyx and anise seed on male
Japanese quail in terms of maturity (%), testes weight and length, cloacal gland (foam gland) weight and
foam weight, juxta-testicular duct system (epididymis) weight, ductus deferens weight, time to
copulation, final body weight, and carcass weight. In the experiment, 84 male Japanese quails 2-week-old
were assigned randomly into seven groups (n= 12 in three replicates). The experiment was extended to
the 18™ week of age. Experimental groups were as follow: Group (T1) served as non-treated control fed
on basal diet, Group (T2) fed on basal diet + 0.5% rosella, Group (T3) fed on basal diet + 1% rosella,
Group (T4) fed on basal diet + 0.5% anise, Group (T5) fed on basal diet + 1% anise, Group (T6) fed on
basal diet + 0.5% rosella + 0.5% anise, and Group (T7) fed on basal diet + 1% rosella + 1% anise. The
results indicated that the addition of rosella calyx and anise seed did not have a significant effect on body
weight and carcass weight during the trial period. However, the results revealed that the age of sexual
puberty was delayed as a result of the inclusion of rosella calyx and anise seed in high concentrations.
Moreover, testicular weight and its ratio to body weight were negatively affected in the groups fed on a
diet containing the high concentrations of rosella calyx and anise seed that were used in this study. on the
other hand, the length of the testicles, the cloacal gland (foam gland) weight, the foam weight, the ductus
deferens weight, the juxta-testicular duct system (epididymis) weight, and their ratio to the body weight
were not affected by the additives used in all the treated groups compared to the control group. Besides,
adding rosella calyx and anise seed did not affect the time required for mating in the males of the treated
groups compared with the control males.

Key words: Rosella - Anise - Japanese quail - Estrogenic effect
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Evaluation of the Growth Performance of Broilers (Ross308) Raised
under The Local Conditions in Suloq City
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Department of Animal Production, Faculty of Department of Animal Production, Faculty of
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Abstract

The study was carried out on Suloq Company of Poultry to evaluate the growth performance of broiler
(Ross308) fed on local or imported diets. Few field visits were applied to the company, and the body
weight was measured every week. Afterwards, the body weight gain was calculated weekly. Feed intake
was measured, and feed conversion ratio was calculated. Few production cycles were followed up for
broilers fed on local (16 closed houses) or imported diets (8 closed houses) for the overall period which
lasted for 35 days. Mortality and culling rates were calculated. Data were statistically analyzed using T
test, whereas mortality and culling rates were analyzed using Chi square test. The findings showed that
group of birds fed on the imported diet was significantly (P<0.05) overcome on the body weight, the body
weight gain and the feed conversion ratio compared with those group fed on the local diet.

Key words: growth performance — broiler - Ross308 - local diet - imported diet.
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Investigate Date Seeds as a Feed Ingredient on Growth Performance
and Some Biochemical Parameters of Nile Tilapia (Oreochromis
niloticus) Fingerlings
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Al - Asmarya University - Faculty Al - Asmarya University - Faculty
of Education - Department of of Science - Department of
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Abstract

The present study was carried out to investigate date seeds as a feed ingredient in growth performance
and some biochemical parameters of the Nile tilapia (O. niloticus) fingerlings with an average weight of
34.53 £ 0.14 g for 12 weeks. At the end of the experiment, growth performance measurement and blood
samples were collected to determine blood glucose, total protein, cholesterol, and triglycerides in blood
serum. The results showed that: it can use date seeds in the diets of tilapia fish, without any effect.
Although, the weight gain, weight gain ratio, standard growth rate (SGR) and protein efficiency ratio
(PER) of fish fed the diet containing date seeds were lower than the control diet (wheat bran-based diet);
whereas the value feeds conversion ratio (FCR) of the Nile tilapia was higher in group fish fed on diet
contained date seeds compare to the control group. Additionally, the blood sugar, total protein,
cholesterol, and triglyceride were lower obtained from fish fed on date seed (90.33+1.43, 1.61£0.04,
78.50+2.23 and 43.00+1.51, respectively) compared with control, however in the normal range. Thus,
further work is straightway needed to improve the quality of date seeds for tilapia, using proper
processing and treatment techniques.

Key words: Date seeds- Nile tilapia- Growth performance- Biochemical parameters.

1. Introduction

Date palms are considered as one of the most important foods in many countries around
the world, especially in the Arab countries which produce 70% of the world’s dates
according to statistics of the Arab Organization for Agricultural Development, 2012.
Libya, as an Arab country, has more than 9 million date trees and 400 species according
to reported by the Libyan ministry of Agricultural (2014) which are produced
151163.04 tonnes of date palm and considered now to be the 5th producing country of
dates in the Arab countries (FAO, 2016). The fruit part of the date palm is fruity and has
one seed or stone (raw materials), which represents a major environmental problem.
Although, in some countries such as Libya, date seeds and fibers are used as food for
domestic farm animals (Ighwela, 2019). Moreover, some studies evaluated the
chemical composition and nutritive value of mainly have been conducted on the use of
wasted dates and seeds for animal feed such as broilers (Ali J. et al. 2018) and Calves
(El Hag and EI Khanjari 2000) and goats (Al- Suwaiegh. 2005) and fish (Ighwela et al,
.2011). Fish nutrition is represented 50-60 % of the total production costs in fish
farming (Abdulraheem et al., 2012). Several studies have been conducted on the use of
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feed ingredients in fish diets with varying results. For example, studies on the Nile
tilapia (Belal and Al Jasser 1997, Azaza et al., 2009, Mathew et al, 2020) revealed that
date seeds could be used as a nutritional source for these fish. It is evident, therefore,
that more research is needed to settle this dispute especially the effect of date seeds on
blood serum in these fishes. In addition, the analysis of biochemical parameters could
help to identify target organs of toxicity as well as the general health status of fishes
(Abdul Naveed, 2011). Therefore, the current study was conducted to further
investigate the use of date seeds as feed ingredients of the Nile tilapia (Oreochromis
niloticus) fingerlings and their effect on some biochemical parameters.

2. Material and Methods

2.1. Experimental feed components

The Feedstuffs or diets in the present study contained wheat flour (WF) as an energy
source and as a binder (20%), fish meal (FM) as the supplementary protein source (40
%), corn oil (CO) as the source of fatty acids (3%), wheat bran (WB) as control (30 %)
and date seeds (DS) as trail (30%). FM, WF, CO and WB were obtained from a local
supplier, while date seeds were obtained from our family palm farm at Zliten, Libya and
vitamins and mineral premixes from the veterinary pharmacy. All dietary ingredients
were finely ground, mixed and dry pelleted in a laboratory pellet mill through 1.5 mm
dies. These pellets were dried in a drying oven for 48 hours at 50°C; the dry pelleted
diets were broken into small pieces and packed into plastic bags before being frozen at
2°C. When needed the diets were thawed to room temperature, and fed to the fish.

The proximate analysis of the ingredients and experimental diets are given in table 1
and table 2 respectively for moisture, crude protein, crude fat, carbohydrate (by
calculation), crude fiber, and total ash content in triplicate. The methods of analysis
were performed as described in AOAC (1990).

Table (1) Proximate analysis of the ingredients (%).

Ingredients | Dry matter | Crude protein | Crude fat | Crude fiber | Ash Carbohydrate
% % % % % (NFE) %
Wheat bran 90.50 16.91 03.76 07.06 07.60 55.17
Date seed 92.42 03.48 06.35 13.20 01.85 80.74
Fish meal 92.50 71.70 04.15 00.54 08.51 07.60
Wheat flour 95.00 10.80 01.50 01.30 01.20 80.20

Table (2) Proximate analysis of the experimental diets (%).

Proximate analyses Wheat bran (Control) Date palm seed
Crude protein % 35.9 33.20

Crude lipid % 8.09 9.58

Total carbohydrate (NFE) % 36.88 37.27

Ash % 20.51 22.05

2.2. Experiment animals (fishes)
A total number of 90 Nile tilapia (Oreochromis niloticus) fingerlings used in the present
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study was obtained from Ain kaam fish farm, Libya and then transported to the Aquatic
laboratory of collage of science Al-Marghib University. They were acclimated to
laboratory conditions for two weeks. Fish fingerlings were counted, weighed and
placed randomly in six glass aquaria (40 W X 80 L X 40 H cm). The glass aquaria were
provided with continuous aeration from an air compressor. Each aquarium has 15 fishes
with three replicates per treatment. During the experiment, fish were fed twice daily
(09:00 and 17:00 h) at the rate of 2.5% of their body weight. Fish in the growth
experiment were weighed every four weeks, and experiments were run.

2.3. Growth performance analysis of fish

Weight gain, weight gain ratio, average daily gain (ADG), standard growth rate (SGR),
feed conversion ratio (FCR), protein efficiency ratio (PER) and survival ratio (SR) were
determined according to Jauncey and Ross (1982) as following:

Total weight gain = Final body weight - Initial body weight

Weight gain ratio = Final body weight - Initial body weight / Initial bodyweight x100
Average daily gain (ADG) (g/fish day™) = total weight gain / duration period

Standard growth rate (SGR) = (final body weight - initial body weight) x 100 / number
of days

Feed conversion ratio (FCR) = feed consumed (g) / wet weight gain of fish (g)

Protein efficiency ratio (PER) = total weight gain (g) / protein intake (g)

Survival ratio (SR) = (final no. of fish / initial no. of fish) x100

2.4. Blood chemistry analysis

After the 12 weeks feeding trial, another experiment was carried out to investigate the
changes in blood sugar, total protein, triglyceride and cholesterol levels of Nile tilapia
(Oreochromis niloticus) fingerlings. Blood sugar were measured by glucose oxidase
method, total protein in serum was determined by the Biuret method, cholesterol and
triglycerides by Colorimetric method. All these parameters according to (Chawla, 2003)

2.5. Statistical analyses:

The data obtained from the present study were analysed using analysis of variance
(ANOVA). Ducan's multiple tests was used to verify the significance of the mean
differences among treatments.

3. Results and Discussion

There were no significant differences in water quality parameter between the treatments
during experimental period. The average values of some physicochemical parameters of
water quality in the experimental glass aquaria analyses were as follows: 25 °C for
temperature, 7.81 for pH, 500 mg L-1 for chloride, Ms/cm, 1920 for electrical
conductivity, 1152 for total dissolved solids (T.D.S), and 6.9 mgel” for dissolved
oxygen (DO). These parameters within the acceptable range for Nile tilapia growth

138

http://www.misuratau.edu.ly/journal/jmuas #2021 sseuss JsY) 22l CEN aladll




.\.;-1)‘;.“ ;-.5.L..U il s daslr s
Jowrial of Misurata Universiiv ior Aericulinral Scrences

62021 ey JsY) a2l GAll alaal)

s ) — el aslall S alall a5l
ISSN 2708-8588

(Stickney 1979) and agreement with the results of Mabrouk et a/ (2011) and Ighwela,
(2017).
The results of the present study showed that Nile tilapia accepted the diet from the first
day of the study without any significant differences between all treatments (p < 0.05),
and also did not show any signs of disease on fish during the study period.
The average body weight of the experimental fish Nile tilapia (Oreochromis niloticus)
for every four weeks is presented in Table (3). At the beginning of the experiment, the
initial weight of the fish was near-constant (34.53 + 0.14 g) in all the experimental diets
as there was no significant difference among all groups (P < 0.05). Similarly, there
were no differences between the average body weight in fish fed on date seeds at week
4 compared with the control diet, while at week 8 the fish fed on a diet containing date
seeds had a lower fish body weight than control diet (P<0.05), and a similar trend was
observed at week 12.

Table (3) Average body weight (g) of Nile tilapia fingerlings fed on experimental

diets during 12weeks.

Period (week) Control Date seed
Initial body weight (gm) 34.554+0.12 34.48+0.04
4 weeks (gm) 37.33+0.07 36.06+0.12
8 weeks (gm) 40.72+0.12 38.73+0.05
12 weeks (gm) 42.26+0.11 40.67+0.04

Table 4 shown the growth performance of Nile tilapia fingerlings fed the experimental
diets for 12weeks. The growth performance indicators were measured: the weight gain,
weight gain ratio, standard growth rate (SGR) and protein efficiency ratio (PER) of fish
fed the diet containing date seeds were lower than control diet (wheat bran-based diet),
but the feed conversion ratio (FCR) of Nile tilapia was higher fed on diet contained
(30%) date seeds were (2.08) compared with control diet (1.67) which fed on the wheat
bran-based diet. The present results are in agreement with the finding of Belal and Al-
Owafeir (2009) who found that growth performance, including SGR % for Nile tilapia,
fed the control diet are similar to fish fed date seeds fed at level 30 in test diet, and also
similar results have been reported by El-Sayed et al., (2006) and Labib et al ., 2012
who noted that PER was significantly affected (P<0.05) by increasing date seeds levels
in Nile tilapia diets. In addition, these results are compatible with the study of Mabrouk
et al., (2011) reported that the growth and feed efficiency of Nile tilapia (Oreochromis
niloticus) which fed on dried, wet dates and date seeds. The ability of fish to utilize date
seeds may be due to differences in fish species (Osman et al., 1995), and /or the
chemical composition of date seeds (Belal and Jasser, 1997).
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Table (4) Growth performance of Nile tilapia fingerlings fed on experimental diets
for 12weeks.

Control (wheat bran) Date seeds

Initial body weight (g/fish) 34.55+0.12 34.48 £0.04

Final body weight (g/fish) 4226 +0.11 40.67 £0.04
Average daily gain 0.09 0.07
Total weight gain (g) 7.71 6.19
Weight gain ratio 22.32 17.95
Standard growth rate (SGR) 3.87 2.36
Feed conversion ratio (FCR) 1.67 2.08
Protein efficiency ratio (PER) 1.66 1.49

The mortality and survival ratio of Nile tilapia fingerlings fed on experimental diets for
12 weeks are summarized in table (5). During the experiment, no feed-related mortality
was observed during the experiment period (12 weeks). While there was mortality
recorded (80%) in fish fed the diet containing date seeds.

Table (5) Mortality and survival ratio of Nile tilapia fingerlings fed on
experimental diets for 12 weeks.

Control (wheat bran) Date seeds
Initial number of fish 45 45
Mortality 00 09
Final number of fish 45 36
Survival ratio (SR) 100 80

Results of biochemical analysis of blood at the end of the experiment are shown in
Table (6). Measurement of blood sugar and total protein in serum or plasma is of
considerable diagnostic value in fish, as it relates to general nutritional status
(Schaperclaus et al., 1992). The blood sugar concentration showed a significant (P <
0.01) decrease in fish fed on diets contained date seeds (90.33+1.43) compared with the
control diet (127+1.77). Similar results have been also observed in another study by
Montoya-Mejia et al, (2017) and they noted that increasing the blood sugar level in the
blood indicated the improvement of the dietary value of the diet. This can be partially
explained by the hydrolysis of date seeds meal that produced small particles (simple
sugar) easily assimilated by tilapia (Ighwela et al, 2014),

The total protein in blood serum showed significant difference between groups and
these results was similar to Ighwela ef a/,(2014) who fed Nile tilapia by some waste
plant seeds.

Cholesterol and triglycerides are lipids found in all body tissues and transported in the
blood plasma. In addition, triglycerides are used to evaluate nutritional status, lipid
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metabolism, and their high concentrations may occur with glycogen storage disease
(Yang and Chen, 2003). In the present experiment, the cholesterol content in blood was
significantly decreased in fish fed on diets contained date seeds (78.50+2.23) compared
with control (134.33+1.36). Moreover, the concentration of triglycerides was
significantly decreased in fish fed on diets contained date seeds (43.00+1.51) than those
of control (70.67£1.36). These findings are in agreement with Lochman and Gatlin,
1993, and they noted that increasing the triglyceride level in the blood indicates the
improvement of the nutritional value of the diet.

The results of biochemical parameters in our study are in the normal range according to
a comment by Hrubec and Smith, (1999) on blood chemistry values in Rainbow Trout,
Channel Catfish, Hybrid Tilapias, and Hybrid Striped Bass. moreover, Nile tilapia
utilize complex sugars more efficiently than simple sugars and suggested that the date
seeds may also contain amylase inhibitors or other ant nutrients that would reduce their
utilization by tilapia according to suggests by El-Sayed et al., (2006).

Table (6) Blood parameters of Nile tilapia fingerlings fed on experimental diets for

12 weeks.
Control (wheat bran) Date seeds
Blood sugar 127+1.77 90.33£1.43
Total protein 2.45%0.06 1.61+0.04
Triglycerides 70.67+1.36 43.00+1.51
Cholesterol 134.33+1.36 78.50+£2.23

4. Conclusion and Recommendation

From the previous results, it could be concluded that the diet containing 30% date seeds
as a dietary source in the formulation of Nile tilapia diet have positive improvement
effects on Nile tilapia fingerlings performance. Therefore, it is recommended to use date
seeds as a feed ingredient for tilapia feed and other fish to obtain a more economical
feed and higher growth performance diet.
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Abstract

This study was designed to evaluate certain antioxidants, by feeding 1500 of young rainbow trout
(Oncorhynchus mykiss) on diets containing different levels (0%, 0.1%, 0.5% or 1%) of an aqueous
methanolic extract of Glycyrrhiza glabra, Coriandrum sativum and Cassia angustifolia as a feed additive
for seventy-five days. Fish with an initial weight of 22.65 = 0.07 g were distributed to 30 tanks, 50 fish in
each tank, and the experiment was started with three replications. At the end of each month, the activities
of liver antioxidant enzymes (catalase CAT, superoxide dismutase SOD, glutathione peroxidase GPx,
Glutathione GSH and lipid peroxidase LPO) levels were analyzed. According to the study results, the
methanolic extracts of C. sativum and C. angustifolia significantly increased SOD activity in rainbow
trout (P < 0.05), but showed no significant change in CAT activity (P > 0.05). GSH levels increased for
the dose by 1% for all experimental groups (P < 0.05). When GPx levels were compared, C. sativum and
C. angustifolia showed an overall increase in lipid peroxidase compared to the control, while lipid
peroxidase was generally low in the experimental groups (P > 0.05).

Key words: Glycyrrhiza glabra, Coriandrum sativum, Cassia angustifolia, rainbow
trout, antioxidant status.

1. Introduction

Aquaculture covers the process governing the production and breeding of fish, mollusc,
crustacean and aquatic plant species within natural and artificial water resources
towards satisfying human demands. Majority of the aquaculture, which has been the
food sector with the highest average growth rate that is over 7.7% through the last
decade, is realised in Asia (Gjedrem, 2012). It is reported that fish behaviour,
environmental conditions and seasonal changes affect the antioxidant defence systems
of fishes. That there were seasonal and species-based differences in the antioxidant
enzyme activities of the erythrocytes of carp (Cyprinus carpio), tench (Tinca tinca) and
goldfish (Carassius auratus) reported by (Gabryelak, 1983). The antioxidant enzymes’
activity varied among the 79 freshwater species living in geographically close lakes
published by (Palace, 1993). The interspecific sturgeon hybrid juveniles (Russian
sturgeon, Acipenser gueldenstaedtii, ship sturgeon, Acipenser nudiventris) had higher
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antioxidant defence system activity than that of intergeneric hybrids (European
sturgeon, Huso unicentric and ship sturgeon) reported by (Lozovskaya, 2002).
According to (Fitzgerald, 1992), species living in environments with high density light
had displayed higher SOD activity as a protection against ultraviolet light. When
exposed to increasingly high saltiness levels, Adriatic sturgeon (Acipenser naccarii)
displayed high antioxidant enzyme levels in their erythrocytes, and normal levels of
lipid peroxidation were observed until the saltiness reached sea levels. These changes in
the blood did not reflect on liver or heart as a result of the adaptation to marine
conditions (Marti'nez-A" lvarez, 2002). As temperature-dependent organisms, fishes
may be exposed to temperature level fluctuations that may affect growth, reproduction
and survival (O’Brien, 2000). Both cooling and warming reduce the oxygen levels in
the tissues considerably for they both disrupt the oxygen supply-demand balance within
the organism and it depends on the organism’s aerobic capacity. Adaptation to changing
temperatures requires adjustment of both the density and the functional characteristics
of mitochondria and thus as a result, it affects ROS formation and the antioxidant
defence system. This situation explains the high SOD activity in the liver and blood of
active fish species. In addition to temperature, other water quality parameters also
change the amount of oxygen dissolved in water and thus may have impacts on the
fishes’ antioxidant defence system. The most commonly observed response in fishes
against hypoxia is their enzymatic and non-enzymatic antioxidant defences. This
process was defined as “preparation to oxidative stress” (Hermes-Lima, 2001).
According to (Lushchak, 2001) proved for goldfish and (Cooper, 2002) proved for spot
croaker (Leiostomus xanthurus) that anoxia caused the antioxidant defence mechanism
to be activated.

Inclusion of various food additives such as plant extracts and immunity stimulant
substances into fish food may increase the fishes’ tolerance towards temperature
change, and may increase the productivity under adverse effects caused by stress and
stock density that generate suppressive impact on natural immunity (Magnadottir, 2006)
and (Magnadottir B, 2011). Medicinal herbs and plants are preferred to be used for fish
cultures due to being a more adequate and affordable resource in treatment and
combatting diseases without products causing toxicity (Madhuri, 2012). Diseases have
an important economic impact in aquaculture sector. The losses due to the deaths caused
by the diseases in aquaculture sector have been researched globally under various
studies (Shinn, 2015). Inclusion of plant extracts to fish food may affect the fishes’ food
finding capabilities by stimulating their sense of smell and thus promote them to eat
more food than normal (Adams, 2005). Such plants have effects towards assisting
health and wellbeing such as antibacterial, antimutagenic, anticarcinogen,
antithrombotic and vasodilator effects (Bidlack, W.R., S.T. Omaye, M.S. Meskin, and
D.K.W. Topham 2000). Those plants have specific activities in terms of the alkaloids,
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flavonoids, colours, phenolic contents, terpenoids, steroids and essential oils they
contain indicated by (Citarasu, 2010). Those plants had many antioxidants and
antimicrobial properties due to the presence of such compounds and that they may be
used as chemotherapeutic molecules in aquaculture activities (Talpur, 2013). Plant
extracts have many advantages ranging from reducing environmental impacts, bio-
solubility, less residue and low toxicity in fishes. They are also of low cost to producers
and formation of resistance by pathogens is unlikely (Ribeiro, 2016) and (Hashimoto,
2016). Those plants use of such natural plants as food additive towards the purpose of
animal production yield and animal food usage is acceptable at large scale (Mohamed,
2003). From what was mentioned above, aim of our study was performed to evaluate
the effects of three doses of licoricey root (Glycyrrhiza glabra), coriander seed
(Coriandrum sativum), and cassia (Cassia acutifolla) on immune and hematological
parameters.

1.2 Antioxidant System of Fishes

Due to the formation of reactive oxygen species (ROS) that cause oxidative stress,
unsaturated fatty acids of the cell membranes become oxidised and the cell loses its
functionality. Protein oxidations and DNA and steroid content deterioration are
unavoidable as a result of this. There is a certain defence mechanism within the
antioxidant system of the body depending on activities such as superoxide dismutase
(SOD), catalase (CAT) and glutathione enzymes (glutathione peroxidase (GPx),
glutathione reductase (GR)). In addition to these enzymes functioning for the
catabolising of oxidative radicals, some small, non-enzyme molecules such as E, K and
C vitamins, alpha carotene, beta carotene, flavonoids, isoflavones, carotenoids, catechin,
criptoxantin, quercetin, lycopene, lutein, resveratrol and anthocyanins may be obtained
from plants to take part in antioxidative processes.

2. Material and Methodology

The design of the study was based on the feeding programme set up for the purpose of
increasing the effectiveness of immuno-stimulants of rainbow trout (Oncorhynchus
mykiss. Walbaum, 1792 (Harry J. Grier, 2007)) through using of various medicinal
plants. The fish were fed with control diet for a week for adaptation, then fed with
experimental food containing three different plant extracts sprayed into the commercial
food for a period of 75 days. On the 15" 30™ 45" 60™ and 75" days of the
research, 1500 fish were chosen with average weight of 22.65 = 0.07 g and used in the
study which spanned 75 days. (50 fish) were selected randomly from the juvenile
growing cages of the Research Centre and placed in each of tanks with dimensions of
1.5 x 1.5 x 1.5 m. Fish were distributed to 30 tanks, 50 fish per tank, and the experiment
was started as three replications. Control group fishes were fed only with commercial
fish food. Medicinal plant groups were fed with food dosed at 0.1, 0.5 and 1g.
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The licoricey root (Glycyrrhiza glabra), coriander seed (Coriandrum sativum), and
cassia (Cassia acutifolla) medicinal plants used in the study were provided from the
herbalists inside Kastamonu province. The plants were dried and powdered, and kept in
airtight bottles. After being powdered they were weighed as 50 grams each, and after
being mixed with 40% methanol inside brown bottles the mixtures were stored for three
days. The mixture was screened at the end of 72 hours, and only the liquid part was
evaporated through extraction method in the evaporator until it reached the consistency
of honey. The extract that is brought to honey consistency was then dissolved in
distilled hot water and applied to the fish food via spraying method. Commercial food
was used as study rations. All test foods outside of the control group were prepared by
spraying the plants’ prepared watered methanolic extracts into the commercial food.
The amount of daily food given to the fishes was regulated based on the size of the fish
and the temperature of the water used in test tanks. Fishes were given daily food based
on 2% and 2.5% of their live weights. Throughout the feeding tests, the fishes were fed
by hand, twice each day at 09:00 in the morning and 16:00 in the evening. It was
emphasized that the food was consumed by the fish during the feeding process. Fish
feeding was stopped two days before sampling for analysis.
2.1. Fish Food and Feeding Programme.
Commercial feed was used as study rations. All test feeds outside of the control group
were prepared by spraying the plants’ prepared watered methanolic extracts into the
commercial feed.

Table (1) Content of commercial food

Proximate Content Macro Elements Trace Elements Vitamins
Raw Protein (44%) Phl"sl%hf,;rus FeSo, 80 ppm A 7.400 Ul
. 0
Raw Oil (21%) Calcium 1.30 % KI 2 ppm D3 1.000
Ash (9%) Sodium 0.20 % Cu So, 7pmm
Raw Fibre (3.9%) Mn So, 15 pmm
Zn So, 110 pmm

The amount of daily food given to the fishes was regulated based on the size of the fish
and the temperature of the water used in test tanks. Fishes were given daily food based
on 2% and 2.5% of their live weights. Throughout the feeding tests, the fishes were fed
by hand, twice each day at 09:00 in the morning and 16:00 in the evening. Care was
shown that the entire food was taken by the fish during the feeding process. Two days
prior to each of the days when measurements and analyses were conducted throughout
the testing, the feeding process was halted.

2.2. Antioxidant Enzyme Analyses.

2.2.1.Sampling of Tissue and Preparation for Analyses.

Antioxidant enzyme analyses were performed on fish liver tissues. Where the fish was
dissected into the water, cleaned of blood, and dried, after sampling, it was placed
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directly inside Eppendorf tubes and stored in liquid nitrogen. Samples were kept at -80
°C before the analyses were performed. For preparation to analyses, the liver tissues
were divided into pieces of 0.1 g, and after adding 1 ml EDTA phosphate buffer they
were fragmented at the homogeniser. After being adequately fragmented, the tissues
were subjected to centrifuge at 20 000 G for 45 minutes, and the supernatants remaining
at the top were utilised in analyses.
2.2.2.Superoxide Dismutase (SOD) Analysis.
Superoxide dismutase (SOD) activity was measured spectrophotochemically by use of
Ferrocytochrome C method utilising xanthine / xanthine oxidase for source of
superoxide radicals (Sun Y, 1988).

% inhibition= [(A blank — A sample) / A blank] X 100

Activity (U/ml) = [(%inhibition/50) X (1/0.1)]
Specific Activity (U/mg protein) = [(U/ml) / mg protein]
2.2.3.  Glutathione (GSH) Level
Estimation of total, and nonprotein sulfhydryl groups in tissue with Elman's reagent
(Sedlak, 1968).
Calculated Glutathione (GSH) = (buffer A x 66.6) / (g Sample).
2.2.4.Glutathione Peroxidase Analysis.
GPx catalyses the oxidation of glutathione in the presence of hydrogen peroxide (GSH),
glutathione (GSH) oxides. Through GPx activity, GSSH produced in the presence of
hydrogen peroxidase in the presence of GSH-Px is reduced into GSH via the aid of
glutathione reductase and NADPH, analysis according (Wendel, 1980).
Aszgo/min., = [Aszgo (time 2) - Ajqo (time 1)] / [time 2 (min) - time 1]
GPx activities = [(Az40 / min) / 0.00373] x [0.19 / 0.02] x sample dilu. on=nmol/min/ ml
Result / (mg protein) = (U/mg protein).

2.2.5.Lipid Peroxidase (LPO) Analysis.
Lipid peroxidation product malonildialdehyde (MDA) and thiobarbituric acid (TBA) 90
enters into reaction at coron and forms a pink colour. The pink colour composition
defined as MDA level is based on the spectrophotometric measurement at 532 nm (C.
JO, 1998).
MAD = (Sample OD) / (Standard OD) X standard constant

2.2.6.Catalase (CAT) Analysis.
Catalase activity was assayed following the method of (Luck, 1974). Phosphate buffer
pH=7.5, H202 buffer and methanol were used for catalase analysis, and the readouts
were realised at 240 nm absorbance value

K= {[ 2,3 x log (OD/OD2] / t (sec.)} K/ mg protein = K / [(mg / ml protein) x 1000]

CAT= (uM of sample / 20 min) x sample dilu. = nmol /min / ml
Result / (mg protein) = (U/mg protein)
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2.3. Statistical Analyses

The mean and standard deviation (+Std) values of all data obtained in the test were
calculated by the assistance of Microsoft Office Excel program. Variance Analysis
(ANOVA) was conducted by implementing SPSS Statistics Program (SPSS 23.0) on
these data.

3. Results

3.1. Superoxide Dismutase Activity (SOD)

SOD activity values obtained at the end of the overall 75-day study period, through the
samplings taken on the 15™ 45" and 75™ days are presented in (Graph (1)).

Groups with high SOD activity compared to the control group on the 150 day of the
study were observed to be 0.5% C, 1% C, 0.1% S, 0.5% S and 1% S (P < 0.05), and a
significant increase occurred in all test groups excluding SM compared to the control
group on the 45™ day. Groups for which SOD activity compared to the control group
was recognised to be significant at the end of testing were observed to be 1% L, 0.1%C,
0.5%C, 1% C, 0.1% S, and 0.5% S (P < 0.05) (Graph (1)).

Based on 15" day data, the SOD activities of the 0.1% L, 0.5% L, 1% L; 0.1% C, 0.5%
C, 1% C; 0.1% S, 0.5% S and 1% S groups compared to the control group were
observed to be 6.79+0.02, 5.77+0.01, 6.81+0.01, 6.30+0.03, 2.63+0.03, 7.37+0.03,
7.70+£0.03, 7.94+0.03, 7.45+0.03 and 11.79+£0.03 nmol/min/ml. It is observed that
coriander (excluding 0.1%) and cassia increased the SOD values compared to the
control group on the 15" day (Graph (1)).

Based on 45" day data, the SOD activities of the 0.1% L, 0.5% L, 1% L; 0.1% C, 0.5%
C, 1% C; 0.1% S, 0.5% S and 1% S groups compared to the control group were
observed to be 5.28+0.00, 8.81+0.03, 7.20+0.03, 10.51+0.02, 9.27+0.01, 7.40+0.01,
6.84+0.04. SOD value increases were observed compared to the control group in all test
groups excluding 1% S on the 45™ day (Graph (1)).

Based on 75" day data, the SOD activities of the 0.1% L, 0.5% L, 1% L; 0.1% C, 0.5%
C, 1% C; 0.1% S, 0.5% S and 1% S groups compared to the control group were
observed to be 6.56+0.18, 5.78+0.01, 6.51+0.00, 7.51+0.03, 7.90+0.03, 8.80+0.02,
8.36+0.02, 7.17+0.01, 8.31+0.01 and 5.26+0.02. Again, on the 75t day it was observed
that SOD values increased compared to the control group in all test groups (excluding
0.1% L, 0.5% L and 1% S) (Graph (1)).
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Graph (1) The changes that occurred in the superoxide dismutase activities of the rainbow trout
fed with Licorice root (L), Coriander seed (C) and Cassia leaves (S) watered methanol extract
for the duration of 75 days (U/ml). (Average values and standard deviations of all data are given,
and the small letters at the top represent the difference between groups on the same
sampling day).
3.2. Catalase Activity (CAT)
Through the liver samples taken from the fishes on the 15" 45™ and 75™ days, changes
that occurred in the CAT activities of all groups were examined. The data thus obtained
are presented in (Graph (2)).
Based on 15" day data, the CAT activities of the groups compared to the control group
were observed to be 1.28 + 0.00, 1.48 + 0.00, 1.17+0.01, 1.28+0.01, 1.31+0.04,
1.36+0.07, 1.53+0.24, 1.44+0.01, 1.65+0.02 and 2.93+0.04 nmol/min/ml. Overall CAT
activity increase was observed compared to the control group in all test groups
excluding 0.5% S and 1% S, while this increase was observed to be not statistically
significant on the 15™ day (P < 0.05).
Based on 45" day data, the CAT activities of the 0.1% L, 0.5% L, 1% L; 0.1% C, 0.5%
C, 1% C, 0.1% S, 0.5% S and 1% S groups compared to the control group were
observed to be 1.16 + 0.03, 1.27 + 0.01, 1.47 = 0.01, 1.43 + 0.00, 1.38 £ 0.02, 1.17 £
0.00, 0.98 +£0.00, 1.17 £0.03, 1.50 £ 0.02 and 1.26 + 0.02 nmol / min/ml. CAT values
of all licoricey groups were increased significantly compared to the control coup on the
45" day, in addition to which 0.1% K, 0.5% SM and 1% SM groups displayed increases
for their CAT values (Graph (2)).
Based on 75" day data, CAT value increases were only observed in 0.1% L and 1% S
groups, respectively as 1.34+0.06 and 1.31£0.01 nmol/min/ml (P < 0.05), and no
statistically significant difference was observed among the other test groups (P < 0.05)

(Graph (2).
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(Graph (2)). The changes that occurred in the catalase activities of the liver tissues of rainbow
trout fed with Licorice root (L), Coriander seed (C) and Cassia leaves (S) watered methanol
extract for the duration of 75 days (nmo/min/ml).

3.3. Glutathione Antioxidant Activity (GSH)
On the 15™ day, 0.1% L, 0.5% L, 1% L and 0.1% C, 0.5% C, 1% C groups displayed a
significant increase in terms of GSH values compared to the control group (347.77+0.01
nmol/min/ml), respectively as 1135.44+0.03, 682.43+0.03, 697.39+0.07 and
634.81+0.03, 696.72+0.02, 624.83+0.05 nmol/min/ml (P<0.05). GSH values of 0.5% S
and 1% S groups were observed to be lower than that of the control group (Graph (3)).
On the 45" day of the study, the control group GSH activity (426.42+0.02
nmol/min/ml) was observed to have the lowest value compared to the other groups,
while the highest GSH activity values were observed in 0.5% C group (743.94+0.02
nmol/min/ml) and 1% S group (802.784+0.03 nmol/min/ml) (P < 0.05) (Graph (3)).
On the 75™ day, 0.1% C and 1% C groups displayed significant increase compared to
their values on the 15™ and 45" days with the values calculated respectively as
1146.58+0.03 and 999.28+0.05 nmol/min/ml. GSH values displayed increases in all
groups excluding 0.5% L, 0.5% C, and 0.1% S on the 75" day (P < 0.05) (Graph (3)).
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Graph (3) The changes that occurred in the glutathione activities of rainbow trout fed with Licorice
root (L), Coriander seed (C) and Cassia leaves (S) watered methanol extract for the duration of 75
days (nmo/min/ml).

3.4. Glutathione Peroxidase (GPx)

Changes that occurred in the glutathione peroxidase activities of all groups and
determined through the liver samples taken from the fishes on the 15" 45™ and 75™
days are presented in (Graph (4)).

On the 15 day, the glutathione peroxidase activities of all test groups excluding 1% C
(1972.32+2.81) displayed statistically significant increases compared to the control
group (1979.20+0.16 nmol/min/ml) (P < 0.05), and 0.1% L and 1% S groups were
observed to display high GPx increases (3684.60+1.77 and 4935.55+0.88 nmol/min/ml,
respectively) (P < 0.05) (Graph (4)).

When the results of the 45" day of the study were analysed. It was observed that the
GPx values of all test groups occurred to be lower than that of the control group
(2718.41+£0.06 nmol/min/ml). However, it was also observed that particularly the 0.1%
S and 0.5% S groups among the test groups had higher Gpx activity values, respectively
2683.76+0.36 and 2460.23+3.23 nmol/min/ml, than that of the other test groups (Graph
).

Based on the 75™ day GPx activity values, it is observed that all coriander and cassia
groups (highest value belonging to 0.5% L) displayed increases compared to the control
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group. 0.1% L and 1% L groups were determined to have lower values than that of the
control group; 1747.55+£2.08 and 1671.42+1.13 nmol/min/ml, respectively (Graph (4)).

6000
5000 -
4000 ’
3000 p i a b a
e c b
) fh g h.-dgf < . cge g
1 = . —
2000 i il
- I I I ||
0

15 Day 45 Day 75 Day

GPX activity (nmol/min/ml)

mControl mL 0.1 wmLO0S5 Ll mC0.1 mC05 mC]l mS01 mS05 mS1

(Graph (4)) The changes that occurred in the glutathione peroxidase (GPx) activities of rainbow
trout fed with Licorice root (L), Coriander seed (C) and Cassia leaves (S) watered methanol extract
for the duration of 75 days (nmo/min/ml).

3.5. Lipid Peroxidation (LPO)

151 day LPO values displayed overall increase, with the 0.1%, 0.5%, 1% L, 0.1% C,
0.5% S and 1% S groups having the values 6.56+0.02, 4.98+0.01, 4.25+0.01, 4.85+0.01,
5.14+0.06 and 7.88+0.01 U/ml respectively, compared to the control group (Graph (5)).
0.5%, 1% C and 0.1% S groups displayed LPO values lower than that of the control
group, with the values 2.7540.02, 3.59+£0.03 and 3.57+£0.01 U/ml respectively (P <
0.05).

Based on the 45™ day LPO values, it was observed that 0.5% L and 0.5% C groups
presented similar results with the control group (P < 0.05). While 0.1% and 1% L, 0.1%
C and 0.5% S groups were observed to have LPO values significantly higher than that
of the control group, with the values 4.69+0.03, 4.38+0.03, 4.07+0.02 and 4.91+0.05
U/ml respectively (P < 0.05) (Graph (5)).

On the 75" day, all S groups, particularly, 0.5% and 1% S groups, displayed lower LPO
results compared to that of the control group, with the values 3.48+0.03 and 3.06+0.03
U/ml, respectively (P < 0.05) (Graph (5)).
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(Graph (5)). The changes that occurred in the lipid peroxidation (LPO) activities of rainbow trout
fed with Licorice root (L), Coriander seed (C) and Cassia leaves (S) watered methanol extract for
the duration of 75 days (U/ml).

4. Discussion

Through this study, licoricey root (Glycyrrhiza glabra), coriander (Coriandrum
sativum) and cassia (Cassia angustifolia) added to the food of rainbow trout were
determined to have provided positive changes in the food intake, antioxidant enzymes,
of the rainbow trout compared to the control group.

Antioxidants Enzyme System

The changes that occurred in the antioxidant systems, SOD, CAT, GSH, GPx activities,
and lipid peroxidation (LPO) of the rainbow trout fed with differing ratios of licoricey
root, coriander and cassia watered methanolic extract for a period of 75 days were
determined through samplings conducted on the 15", 45™ and 75" days. Catabolism of
reactive oxygen types is of considerable importance for the continuation of vital
activities. Catabolism of reactive oxygen types is important in regards to the vital
functions of the cell, and establishment of this balance in a delicate manner is important
towards elimination of pathogens. Increases in SOD activity may rise in line with an
increase in the superoxide radicals within the cell (Chang, 2006).

At the end of the total study period of 75 days, it was determined that particularly (C.
sativum and C. angustifolia) methanolic extracts caused significant increases in the
SOD activities of rainbow trout (P < 0.05), while not causing any significant change in
CAT activity (P < 0.05). (Kelestemur, 2013) determined that rainbow trout fed with
food with added Vitamin A and Vitamin E experienced significant increases in their
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SOD activities. (Amr A. A., 2015), fed tilapia fish (Oreochromis niloticus) with food
containing (Spirulina platensis) at 0%, 0.5%, 1% and 1.5% ratios for a period of 75
days, and observed increases in the CAT activities regarding the groups of fish fed with
S. platensis. 1t was also reported that implementations of sage and thyme likewise
increased SOD activity in trout juveniles (Adem Yavuz Sénmez, 2015). (Gabriel, 2015)
failed to determine any change in the SOD parameters of tilapia juveniles tested with
different doses of aloe vera in regards to liver SOD activities. (El-Badawi., 2015)
reported that they have observed significant increases in the SOD values from O.
niloticus fishes tested with lupine plant.

Glutathione (GSH) is an important antioxidant and is contained within all cells at
milimol concentrations (Lu, 1999). As an endogenous tripeptide, GSH prevents ROS
and peroxide components from harming the cell. GSH also takes up role as a substrate
for GPx and GST (Pompella, 2003). When the GSH values obtained in this study were
examined, it was found out that 1% concentration MK, K and SM groups increased
GSH values significantly compared to the control group (P < 0.05).

GPx enzyme catalyses NADPH and GSSG formation, enabling the functioning of
glutathione reductase enzyme. GPx activity in K and SM groups generally has higher
values compared to the control group (P < 0.05), and this increase in comparison to the
control group gets highlighted especially on the 75" day.

According to the study results, it may be mentioned that GPx activity is positively
affected through long-term use of coriander and cassia methanolic extract. (Adem
Yavuz Sonmez, 2015) observed increases in GPx activities of rainbow trout juveniles
tested with thyme and sage plants. In their study concerning feeding of tilapia juveniles
with aloe vera powder supplements with 0.5%, 1%, 2% and 4% concentrations for a
period of 2 months. (Gabriel, 2015) observed significant increases in liver CAT
activities of the groups of tilapia juveniles fed with 4% supplement, and in GPx
activities of the groups of tilapia juveniles fed with 0.5% and 1% supplements (P <
0.05). (Metwally, 2009) found out GPx activity decreases in their tilapia feeding study
implemented with garlic-content food.

Malondialdehyde (MDA) is the final product of the lipid peroxidation caused by free
oxygen radicals, and plays active role in the determination of oxidative stress caused by
lipid peroxidation. In this study, lipid peroxidation values were observed to be lower
compared to the control group especially according to the 75% day observation of 0.5%
and 1% S groups (P < 0.05). (Adem Yavuz Sénmez, 2015) defined decreases of MDA
levels of the rainbow trout they fed with food containing sage plant. Increases of MDA
levels of the Nile tilapia they fed with food containing garlic and cumin (Manal, 2016).

5. Conclusion

Many studies are being carried to study the effectiveness of herbal supplementation in
fish feed to manage fish diseases and produce healthy fish. Medicinal herbs have
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bioactive ingredients, for example, polyphenols, flavonoids, tocopherols, essential oils
and medicinal herbs have antioxidant properties and can be used as an anti-stress
treatment in aquaculture. This approach can reduce costs and side effects of synthetic or
chemical products. Although there are many antioxidant compounds in most medicinal
plants, few are considered food additives in the diet of fish. The outcomes of the studies
suggest the use of herbs and herbal products feed supplements for healthy fishes in
culture. Conclusively, the herbal feed supplements promote growth, minimizes stress,
improves antioxidant and prevents various infections in fishes that will help to produce
healthy fishes for human consumption. Our knowledge of their application to the health
and production of aquatic animals appears to be still limited and more studies are
needed on this topic.
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The Effect of Urea Treated Barley Straw and Urea-Molasses Feed
Blocks on wool characteristics of Libyan Barbary sheep.
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Abstract

Cereal straws are deficient in critical nutrients and cannot meet nutrients requirement of ruminant without
supplementation with nitrogen and energy sources. An experiment was conducted to evaluate the effect of
urea treated Barley straw (UTBS) (4%W/W) and urea-molasses feed blocks (UMB) on productive
performance of Libyan Barbary sheep. One hundred and twelve Barbary Sheep were assigned to study
wool characteristics and randomly distributed to four treatments: untreated straw (control), Urea treated
straw (T;), untreated straw plus UMB blocks (T,) and urea treated straw plus UMB Blocks (T;). The
results showed the significant effect of using UMB and (UTBS) on fleece weight, fiber diameter, staple
length, fiber length, number of crimps on fine and coarse fiber and fiber type ratio. Rams gives heaviest
fleece weight (2.17 kg) on (T;), while ewes give heaviest fleece weight on control groups. Highest fiber
diameter on (T;) given by rams (61.92 p) in comparison with other treatment, however, the highest fiber
diameter was given by ewes on control group (45.02 p). Staple length on rams was the longest on (T)
(10.40 cm.), however, it was the longest on ewes of control (10.90 cm). Fiber length was the longest on
the ewes and rams on (T;) compared with the other treatment groups (11.92 c¢cm and 12.50cm.,
respectively). The results showed that rams had a higher number of fine fiber crimps on (T;) and control
(10.34/2 cm and 10.41/2 cm., respectively). While ewes had a higher number of fine fiber crimps on
control and (T3) (10.12/2 cm. and 10.19/2 cm., respectively). The lowest coarse fiber ratio was found on
the (T,) group for both rams and ewes (16.16% and 12.38%, respectively). It was found that wool fiber of
rams on (T;) give highest nitrogen percentage (10.50%), while wool fiber of ewes on (T,) give the highest
nitrogen percentage (10.91%). In Conclusion, UMB and UTBS can be used safely to improve wool
production of Libyan Barbary sheep.

Keywords: Sheep - fleece - straw - Urea - feed block.
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Identification of Mycobacterium avium subspecies paratuberculosis in
Faecal and Tissue Smears from Small Ruminants
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Abstract

Paratuberculosis (Johne’s disease) is a contagious chronic incurable disease of ruminants, can reduce the
productivity, and difficult to diagnose and control. It is caused by Mycobacterium avium sub species
paratuberculosis (MAP). Ruminant paratuberculosis is pathologically similar to human inflammatory
bowel disease (IBD) which includes three pathological forms; Crohn’s disease (CD), ulcerative colitis
(UC) and indeterminate colitis or unclassified IBD. The zoonotic concern is much to be detained since
MAP is heat resistant and is capable of hiding inside white blood cells. In the current study the presence
of acid-fast bacilli compatible with MAP in faecal and tissue smears were microscopically examined
using Ziehl-Neelsen stain technique. During the period from the 9™ of November 2017 to 7™ of March
2018, a total of 27 faecal smears and 14 tissues smears gathered from 12 sheep and 15 goats were
tentative infected with paratuberculosis (depending on the clinical features). These animals
representing19 commercial herds in various locations in Northwestern Libya. Eighteen (66.6%) faecal
smears demonstrated clumps compatible with acid-fast bacilli. Ten animals (71.4%) were positive
depending on the presence of the same microorganism in tissue smears. Moreover, positivity of
combination of both faecal and tissue smears was 85.7%. Additionally, our results indicate the importance
of ileocecal lymph node as a target tissue for the detection of MAP. The findings of the present study
reveal that Ziehl-Neelsen stain procedure is indicated for the rapid identification of MAP existing in
faeces and tissues. Furthermore, this high occurrence showed a require for the applications of a vigorous
programme to control of small ruminants paratuberculosis, established on more sensitive tests, improving
juvenile livestock administration, and rising biosecurity procedures.

Key words: Mycobacterium avium; Paratuberculosis; Sheep; Goats; Zoonotic; Crohn's

Disease; Ulcerative colitis

1. Introduction

Paratuberculosis, or Johne's disease, is an infectious disease caused by Mycobacterium
avium subspecies paratuberculosis (MAP) which is an extremely slow-growing, gram
positive, facultative intracellular, mycobactin J dependent and acid-fast bacteria. It
mainly affects domestic and wild ruminants, causing chronic granulomatous enteritis
(Maroudam et. al., 2015). Paratuberculosis has a long incubation period and is
characterised by progressive and fatal weight loss, accompanied by diarrhoea (Chiodini
et. al., 1984). The public health concern like a correlation of MAP with Crohn's disease
(CD) has been thrashed out debatable (Rosenfeld and Bressler 2010). This argument
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was commenced by a clinical and pathological similarity between two chronic
inflammatory bowel diseases (IBD); paratuberculosis in cattle and CD in humans
(Dalziel 1989). As predisposing factors in patients with CD, deficiencies in antibacterial
defense mechanisms, genetic polymorphisms associated with disorders in autophagy
processes, activation of autoimmune components, and loss of integrity of the epithelial
barrier have been documented (Autschbach et. al., 2005; Lowe et. al., 2008; Klionsky
2009). Among the possible aetiological agents of CD, bacteria such as MAP,
Pseudomonas spp, Helicobacter spp and Yersinia spp, in addition to infection with the
Epstein-Barr virus and other intestinal viruses, have been described. A factor that makes
the causal association with such microorganism’s complex is the significant
modification that the intestinal commensal microbiota of patients with CD presents with
respect to healthy people, a situation that can contribute to the severity of the disease
and determine the success of the treatment (Lowe et. al., 2008; Frank et. al., 2007
Kirkwood et. al., 2009; Sutton et. al., 2000; Laharie et. al., 2009).

Ziehl-Neelsen staining method (ZN) is conventionally used in the laboratory for the
diagnosis of mycobacterioses due to its simplicity and speed (Steingart ez. al., 2006). As
for the identification of MAP in smears stained with Ziehl-Neelsen technique from
faeces, intestinal mucosa or visceral lymph node samples are considered a useful
method for rapid and economical way to obtain the diagnosis, depending on the
visualization of acid-fast bacilli (AFB) aggregates, which can be excreted intermittently
(Stewart et. al., 2004; Gerish et. al., 2018).

In the more advanced cases of the disease, the diagnosis offers no doubt, since the
bacilli are very abundant and adopt a characteristic arrangement in clumps, due to the
maintenance of the structure that they have inside the macrophages (Cheng et. al.,
2020). In cases where the number of bacilli is lower, the diagnosis becomes more
difficult, since the sample under examination under the microscope may not allow
visualization of the mycobacterium due to its small amount. In the cattle, the appearance
of bacilli with characteristics similar to Mycobacterium avium subspecies
paratuberculosis, with the only difference that they do not form aggregates, and may
induce false positive qualifications (Gerish et. al., 2018). However, this technique only
provides a presumptive diagnosis of mycobacteriosis (Collins et. al., 1993), presenting
low sensitivity in the early stages of the disease, although when the individual presents
itself in the clinical phase, it reaches practically 100% sensitivity (European
Commission 2000). Still, in relation to sensitivity, it hardly provides information in
subclinical cases. When faecal samples are included from animals with clinical and
subclinical infections from farms with a history of paratuberculosis, the sensitivity has
been estimated at 36.4% (Zimmer et. al., 1999). The present research objected to
ascertain the epizootiology of M. avium subsp. paratuberculosis in faecal and tissue
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smears from ovine-caprine individuals are suspect infected with this aetiology,
predominantly, in simple-equipped laboratory, lacking of sophisticated infrastructure.

2. Materials and Methods

In the period between November 9™ 2017 and March 7%, 2018, samples of faeces and
tissues were collected from 27 mature sheep and goat (of both sexes, and different
breeds), whose presumptive infected with Johne's disease based on the clinical
manifestations (diarrhoea, loss of body weight "up to cachexia in some cases",
submandibular oedema "bottle jaw", and decrease of milk production). These animals
represent nineteen commercial herds in numerous places in Northwestern area, Libya.
Faecal samples were collected aseptically and individually by direct extraction from the
rectum with a sterile glove. Subsequently, they were introduced into a sterilized
polypropylene tube, properly labelled. Tissue samples obtained immediately after death
or sacrifice of moribund cases, and eviscerated tissues (ileocecal valve, ileocecal and
mesenteric lymph nodes) of the animals were also reserved in sterile polypropylene
containers. The specimens were kept refrigerated at 4°C. On the day of the samples
receipt, a faecal smear was carried out in the laboratory, in order to determine the
presence of mycobacteria. The smear was prepared on a glass slide occupying the entire
surface of the same, with the help of a lingual depressor of wood, without any previous
dilution. In the tissues, the scalpel was scraped with a scalpel blade, and in the case of
the lymph nodes, by direct impression of the portion of the sample on the slide.

The preparations were stained according to the method of Ziehl-Neelsen (Zimmer ez.
al., 1999). The smears were fixed to the flame and then covered with the phenolic
fuchsin dye. The slides were heated for five minutes, until vapors were released without
boiling. After being washed in running water, the discoloration was done for 90 seconds
with alcohol-acid solution. It was again poured into running water, and the contrast was
assessed for three minutes with the malachite green dye. They were allowed to dry on
filter paper and examined in at least 100 fields with an oil immersion objective (1000x).
The smears were classified as negative or positive, according to the presence or absence
of characteristic AFB (Gerish et. al., 2018): negative - absence of AFB compatible with
M. avium subsp. paratuberculosis; and positive - presence of AFB of atypical
morphology or large amount of AFB alone or presence of AFB aggregates compatible
with M. avium subsp. paratuberculosis. Altogether, two laboratory technicians were
included in the microscopic inspection of the specimens. To enhance the perfect
reproducibility of the examination, every positive or suspicious smear was re-inspected
microscopically by a second technician before a definitive conclusion on the analysis
result was executed.

The data were evaluated and statistical comparisons were achieved by SPSS (SPSS for
Windows, Version 17.0, Rainbow Technologies™). To compare the efficacy of the
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techniques in the different samples, Choen's kappa coefficient (x), which measured the
non-random proportional concordance between two tests according to sample type
[faecal or tissue smears] (Altman 1991) on the results obtained in two methods was
used. A value of ¥ of 0.5 indicates a moderate level according to the techniques. A value
of x> 0.80 represents excellent non-random proportional agreement. For this
calculation, WIN Episcope 2.0% program (Blas et. al., 2004) was used.

3. Results

Out of the 27 faecal smears examined, 18 (66.6%) showed clumps compatible with acid
fast bacilli, being classified as positive. From 14 tissue smears examined, 10 (71.4%)
presented acid fast bacilli compatible with MAP. The simultaneous application of the
method in faeces and tissue samples presented better diagnostic value, analysing 12
animals as positive (85.7%). The results are shown in Table 1.

Table (1) Results of faecal and tissue smears of 27 animals demonstrate clumps compatible
with acid-fast bacilli on microscopic examination after Ziehl-Neelsen staining

Combination of both
Faecal smear Tissue smear Brvererl] ] (ST (SIS
Result
n % n % n %
Positive 18 66.6 10 71.4 12 85.7
Negative 9 333 4 28.5 2 14.2
Sensitivity (%) 66.6 71.4 85.7

The technique revealed the largest number of positive samples in the ileocecal valve
smear, ranking 4 of 5 smears (80%) as positive. From the mesenteric lymph nodes, 3 of
4 smears (53.8%) positive results were found. Moreover, the ileocecal valve presented a
positive percentage of 33.3%. The results of the tissue samples are shown in Table 2.

Table (2) Positivity of Mycobacterium avium subspecies paratuberculosis in different
tissue samples microscopic examination after Ziehl-Neelsen staining

Tissue Positive/No. of Sample %
Ileocecal valve 1/3 333
Tleocecal lymph node 4/5 80

Mesenteric lymph node 3/4 75
Total 10/12 83.3

According to the finding of combination of both faecal and tissue smears, the overall
prevalence of paratuberculosis in sheep and goats was 7 (87.5%) and 5 (83.3%),
respectively Table 3.
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Table (3) Illustrate the positivity rates (%) of paratuberculosis in sheep and goat
according to different smear methods.

. Combination of both
Faecal smear Tissue smear .
faecal and tissue smears
Method No. of No. of
No. of infected No. of infected No. of No. of
examining imal examined . examined infected
Animal . ammals ) animals . 3
) animals (%) animals 0 animals animals (%)
species (%)
Sheep 14 10 (71.4) 8 6 (75) 8 7 (87.5)
Goat 13 8 (61.5) 6 4 (66.6) 6 5(83.3)
Total 27 18 (66.6) 14 10 (71.4) 14 12 (85.7)

Table 4 shows the percentage of agreement and the result of the kappa index for the
comparison of Ziehl-Neelsen method in the two types of samples. In 9 animals, the
results of faecal smear and tissues were coincident. It is also possible to observe that the
two faecal smear of an animal had compatible bacilli that were not observed in the
tissue smear. Conversely, there was one animal had a positive result with Ziehl-Neelsen
staining tissues, but it was not possible to observe compatible bacilli in faeces. The
observed agreement was 71.4%, and the result of the index was equal to 0.45. A value
between 0.41 and 0.60 represents a moderate agreement (Altman 1991).

Table (4) Comparison between results of ZN staining method in faecal smears and
ZN staining method in tissue smears.

ZN staining method in tissue smears
ZN staining method in N
faecal smears () - () Total
+(n) 9 2 11
-(n) 1 2 3
Total 10 4 14

4. Discussion

Although the number of samples was limited, the sensitivity presented individually and
in combination by Ziehl-Neelsen method in faeces and tissue smears was elevated
(87.5% in sheep, and 83.3% in goat), higher than the 36.4% observed in faeces by
Zimmer et. al., (1999), in a study of infected cattle. The diagnosis of paratuberculosis in
small ruminants is particularly difficult. There is no benchmark examination to
revealing all infected individuals. MAP cultivation is regarded as to be the most
consistent reference standard procedure. However, the bacterial growth is slow, so the
results of examination need a longer period up to at least several weeks to determine the
infection. Serological tests combined with clinical, bacteriological examinations (Pavlik
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et. al., 2000; Gerish et. al., 2018) and histopathology (Perez et. al., 1997) have been
used conventionally. In subsequent years, there has been an increase in molecular
techniques in the diagnosis of paratuberculosis to solve the identification approach
problem (McKenna et. al., 2005). However, compared to Ziehl-Neelsen (Acid-fast)
method, these expensive and time-consuming techniques require specialised personnel.
Ziehl-Neelsen stain method is fast, cheap and allows a first diagnostic approach that
should not be ruled out, being within the extent of simple equipped laboratory (Gerish
et. al., 2018). Ziehl-Neelsen staining of faecal/ tissue smears from suspected animals is
used as a substitute option for reaching to diagnose with the alike restriction of least
sensitivity. Hence, the determination of MAP in faeces or faecal cultures has been likely
just in the excretors of individuals with restricted sensitivity (Gerish et. al., 2018). The
presence of isolated AFB from environmental sources is relatively common, which
makes diagnosis difficult due to the low specificity of the technique (Gerish et. al.,
2018). The visualization of bacilli in faecal and tissue swabs is a rapid and sensitive test
that provides good results in small ruminants. In the more advanced cases, there is no
doubt when mycobacteria adopt a characteristic association of clumps, attributable to
the preservation of the structure they had inside the macrophages (Cheng et. al., 2020).
Although in cases where the bacterial load is low, it is possible that no bacilli were
detected on microscopic examination, which could explain the negative results to Ziehl-
Neelsen staining and positive results in other techniques.

Comparing the results obtained from the microscopic examination of faeces and tissues
by Ziehl-Neelsen method, we observed differences that can be elucidated in numerous
approaches. The demonstration of a positive sample in the faecal smear, and negative
tissue smear, may reveal non-specificity of the microscopic examination. It may also be
explained by the scraping for the impression to be done in the wrong place due to
incorrect collection of the lesion fragments to be cultured in the case of diffused lesions
(Gerish et. al., 2018). The observation of compatible bacteria in the tissues, but not in
the faeces can be attributed to the intermittent excretion of small amounts of
microorganisms in the faeces (Pavlik er. al., 2000) or because the bacterial load is
greater in the tissues than in the faeces, facilitating observation of MAP from this
material (Huda and Jensen 2003). As MAP is not homogeneously distributed in feces,
faecal smear results may vary, especially in poor excretors (Visser 1999). The results of
our study, exhibit that the faecal smear was the method with the lowest sensitivity
(66.6%), detecting the lowest number of positive samples. From the tissues (ileocecal
valve, ileocecal lymph node, and mesenteric lymph node), 10 animals (71.4%) were
classified by Ziehl-Neelsen method as positive, and 4 as negative (28.5%). In spite of
14.2% of the animals were not detected by Ziehl-Neelsen method in different examined
smears and despite the small sample size, the findings of this report strengthen the value
of rapid microscopic examination in sheep and goats with disease-compatible semiology
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as a first technique easily performed. It is suggested to be used as a routine diagnostic
method regardless of the use of other microbiological techniques. These results also
emphasise the need to use Ziehl-Neelsen technique as a method of rapid confirmation of
clinical cases submitted to necropsy (Gerish et. al., 2018). The faecal smear is an
examination within the reach of the veterinarian who may make an initial observation of
the animal under field conditions in the advanced stages of the disease. Furthermore, in
combination with tissue smears during the perform post mortem techniques, it is very
important to diagnose the infection in the herd. The findings of the current study reveal
that Ziehl-Neelsen staining method is indicated for the fast detection of MAP existing in
faeces and tissue smears. In the present study, Ziehl-Neelsen staining was superior for
the diagnosis of tissue smears in ileocecal lymph node (80%). The preparations of this
tissue gave the greatest number of positive results. This study attends on Ziehl-Neelsen
stain method for detection of paratuberculosis. The PCR technique for straight
identification of MAP in the faeces could provide a substitute option for the evidencing
proof of a clinical tentative judgment, offering prompt results and a diagnostic
sensitivity equal to microbiological cultivation (Alinovi et. al., 2009). Conversely, the
expenses of a PCR technique are habitually relatively elevated than those of a
serological test, as well as requiring a special equipment and trained persons.
Furthermore, reach to a certified PCR analysis for standard diagnostic examining faecal
specimens is until now unavailable in all countries where paratuberculosis is enzootic.
In those situations, the serological tests present an inexpensive and credible, useful
option to confirm of clinical paratuberculosis. Revealing of the infection relies on the
existing of Mycobacterium avium subspecies paratuberculosis in the faeces or tissues
by cultivation, serological or nucleic acid recognition methods. The choice of
examination depends on the availability and rate of sensitivity needed at individual
animal or herd level. The particular main trouble with paratuberculosis combat is the
hardness of revealing the subclinically "shedder" infected animals. From this current
study, we conclude that Ziehl-Neelsen stain method is suitable for use in emerging
situation and is a good alternative to more sensitive testing at distant inaccessible
locations, as well as in traditional laboratories. Furthermore, the high prevalence of
paratuberculosis in examined animals that demonstrates a necessity for the application
of paratuberculosis control plan in countrywide, based on testing, improving young
stock administration, and intensification hygiene procedures. The hypothesis of MAP as
a causal agent of CD arose from the identification of this pathogen by direct isolation
from affected intestinal parts of CD patients. This clinical strain was also pathogenic for
laboratory animals and was able to reproduce paratuberculosis in experimentally
inoculated ruminants (Chiodini et. al., 1984). Nevertheless, since then multiple studies
have been carried out to verify this association, with variable results where the
identification of MAP has not constantly been achieved in immunocompromised
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patients and conversely, it has also been detected in healthy individuals (Grant 2005).
With this background, obtaining definitive conclusions has become complex and has
generated controversy regarding the association of biological agents and the
development of this disease. Regardless of this, several research both at the molecular
and epidemiological fields are motivating to consider in order to elucidate these
questions.
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Abstract

Libya has a long coast which is more than 1970 km that is rich with different types of fishes. Fishes have
a high nutritional value and people depend on them to cover their nutritional needs like proteins, minerals
and vitamins. In the last years, many human activities such as nuclear and industrial wastes dropped in
seas and oceans have caused high pollution with heavy metals. These pollutions are transmitted to
consumers directly causing different dangerous diseases like cancers and metallic poisoning. To study
this pollution, different types of fish samples have been collected randomly from local fish market in
Misurata city, wet digested, and the heavy metals were determined with atomic absorption spectrometer.
The results were compared with standards of WHO & FAO. The average concentrations of heavy metals
(Hg,Cd,Pb, Cu,Cr, Ni, Zn, Mn, and Fe, respectively) for different types of fish were as follows:
Sardine fish (Sardinella maderensis): 0.005, 1.58, 0.25, 0.20, 0.25, 0.56, 0.37, 0.26, 0.99 (mg/kg), Sea
dog fish (Galiorhinns galeus): 0.007, 1.97, 0.16, 0.19, 0.35, 0.56, 0.37, 0.26, 0.59 (mg/kg), Farroj fish
(Epinelus mrgintus): 0.004, 2.16, 0.58, 0.71, 0.46, 0.65, 0.85, 0.27, 0.77 (mg/kg), Trillia fish (Mulhus
barbahus): 0.003, 1.65, 0.41, 0.29, 0.55, 0.45, 0.75, 0.46, 0.67 (mg/kg), Kawally fish (Scomber
Japonicas): 0.002, 0.77, 0.65, 0.19, 0.77, 0.45, 0.96, 0.45, 0.69 (mg/kg), and Rzam fish (Auxis rochei):
0.00, 0.00, 0.15, 0.49, 0.38, 0.29, 0.37, 0.48, 0.41 (mg/kg). this kind of works can help to assist local and
state health services in their deliberations concerning such contaminants in local fish.

Key words: Fish - Heavy metals - Atomic Absorption Spectrometer — Health - Toxic.

1. Introduction

In last year's high metallic pollution occurred most of seawaters from sewage drains and
petroleum ships that caused high pollution of fish with heavy metals like Mercury (Hg) ,
Leader (pb), Arsenic (Ar), Cupper(Cu), Iron(Fe) Cadmium(Cd), Zinc(Zn), Nickel(Ni),
Manganese(Mn), and Cromium (Cr) that will be if increase more than recommended by
WHO&FAO carcinogenic, causing Colon cancer (Carlene, E. et al,1989), the last
studies showed high infected cases of toxicity with heavy metals after consumption of
fish hunted from sea, so we have risk of high pollution because of domestic wastewater,
industrial wastes and drains of petroleum ships (Cunningham, W.et a/,2004), (Bosket, E
et al,2014), Lead, cadmium, copper, mercury, and nickel are toxic priority pollutants
that commonly interfere with the beneficial usage of wastewater for irrigation and
industrial applications(Cunningham, W. et a/,2004), In recent years, contamination of
sea water by heavy metals is becoming major problem for aquatic life and human
health (Perez M et al,al,2003), (Cunningham, W. et a/,,2004), Therefore, there has been
constant effort to measure the impact of these metals on aquatic systems such as sea
water and these researches are becoming increasingly significant owing to the biological
no degradability and chromic toxicity resulting from the accumulation of theses metals
in vital organs of man (FAO. (1983). FAO Fish Circ, 464: 5), The present study
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attempts to analyze the level of some heavy metals (Hg, Cd, Pb, Cu, Cr, Ni, Zn, Mn,
and Fe) in different types of fishes (sea dog, Farroj, Trillia, Kawally, Sardine, and
Rzam) which sold in local markets in Misurata city - Libya.

2. Materials & Methods

2.1. Sample preparation

This study was conducted between January and June - November 2018. 30 Samples of
different specs of fishes collected from local fish market in Misrata city. The types of
studied fishes were: Farroj Epinphelusmarginatu), Sea dog (Galiorhinns galeus), Trillia
(Mulhus barbahus), Rzam (Auxis rochei), Kawally (Scomber japonicas), and Sardina
(Sardinella maderensis). All samples were analyzed in triplicates and the average was
taken.The samples need to be brought into clear solution for analysis by the Atomic
Absorption Spectrometer. For this reason, the samples were first digested with
chemicals where the organic matrix was destroyed and left the element into a clear
solution. " Wet Digestion" method has been used in the present study. 0.50 gr of dried
sample is treated with 5 ml mixture of HCl: H,SO4: HNOj (1:1:1) and then digested on
electric hot plate at 90°C and the temperature of this mixture was gradually increased to
120°C until brown fumes appeared, indicating completion of oxidation of organic
matter. The organic matrix was destroyed and left the elements into clear solution, after
cooling the clear solution was filtered into 10 mL volumetric flask and completed to the
mark with de-ionized water, and a blank digestion solution was made for comparison.
2.2. Sample Analysis

Atomic absorption measurements were made using a Shimadzu AA-7000 with
Deuterium lamp (D2-lamp) background correction and hollow cathode lamps. Air—
acetylene flame was used for determination of all the elements. The AMA254
Advanced Mercury Analyzer is used to determine mercury content.

3. Results and Discussion

All the reagents used were of the analytical purity (Merck, Germany). The working
solutions were prepared immediately before the analysis from the basic solution with
1000 mg L™ concentration for all metals. For the preparation of standard solutions high
purity Milli-Q water was used. The glassware and polyethylene containers used for
analysis were washed with tap water, then soaked over the night in 10 % HNO3
solution, rinsed several times ultra-pure water to eliminate absorbance due to detergent.

Analysis of all fish samples indicated their contamination by some heavy metals
residues, exhibiting a wide array of hazardous impacts on human health. Beyond certain
limits, all metals turned to be toxic to human body. This could be applied to essential
minerals like Fe; Zn and Cu, as well as non-essential metals and metalloids like Pb and
Cd compounds. The concentrations of heavy metals in analyzed samples are reported in
Table (1).
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Table (1) Mean concentration of heavy metals in fish samples

. Mean concentration of heavy metals (mg/kg)

Fish type ™5, Cd | Pb | Cu | Cr | Ni | Zn | Mn Fe
Sardina | 0005 | 158 | (5 | 020 [ 025 [ 056 | 037 | 026 | 0.99
092 | 032 | " | 143 | 015 | 032 | 1445 | 210 | 384
Scabog | 007 | 197 | "o o[ 0197035 [T054 [T056 | 037 | 059
053 | 008 | "1° | 058 | 064 | 072 | 539 | 148 | 294
Farroj | 0004 | 216 | oo [ 071 [ 046 [ 0.65 [ 085 | 027 | 077
044 | 012 | "% | 244 | 042 | 026 | 1829 | 188 | 234
el | 0003 | 165 | o, [ 029 [ 055 [ 045 [ 075 | 046 | 067
137 | 017 | "M | 152 | 628 | 031 | 3213 | 529 | 6.23
Kawally | 0002 | 077 [ 71019 [70.77 [ 045 [ 09 | 045 | 0.9
031 | 0017 | "% | 011 | 116 | 005 | 116 | 160 | 274

049 | 038 | 029 | 037 | 048 | 041
Rzam | ND | ND 1 0I5 1 50 | g6s | 011 | 273 | 176 | 459

In average, cadmium was the metal detected at highest levels in all fish samples (0.00 —
2.16 mg/kg). The increase of cadmium level in human body could cause serious
problems in kidney and liver, vascular and immune sys. The next major element
detected in our samples was iron (0.41 -0 .99 mg/kg). Iron is an essential element and is
crucial for the building up of red corpuscles, which in turn are essential for formation of
hemoglobin, the oxygen-carrying pigment in red blood cells. It is also used against
anemia, tuberculosis and disorder of growth. In average, lead, copper, chromium,
nickel, and manganese have almost the same concentrations (0.35, 0.32, 0.46, 0.49, and
0.38 mg/kg) but their concentrations are lower than zinc (0.64 mg/kg). Zinc as an
important constituent in promoting growth and regulation was sufficiently found in
most of the samples. It is very important for nerve function, male fertility, stimulation of
vitamins and formation of red and white corpuscles, healthy function of the heart and
normal growth. The copper contents in fish samples were less than the FAO-permitted
level of 30 mg/kg (Perez M et al, 2003), Mercury is found in all fish samples in low
concentrations (0.002 — 0.007 mg/kg). Intoxication by elemental mercury or by methyl
mercury is revealed primarily by changes in behavior and by neurological signs.
Specific sensory symptoms are also prominent in human methyl mercury poisoning.
Methyl mercury may induce alterations in the normal development of the brain of
infants and may, at higher levels, induce neurological changes in adults. Children
exposed to methyl mercury prior to birth may experience negative effects on their
mental development. Heavy metal concentrations had the following order: Cd > Fe > Zn
> Ni > Cr > Mn ~ Pb ~ Cu > Hg. All elements levels indicated significant differences
between the fish samples. Sardinia fish, however, is the most polluted among the other
types of fish. The distribution of concentrations of element in each fish sample are
shown in Figure 1. Exposure of fish to elevated levels of heavy metals induces the
synthesis of metallothioneine proteins (MT), which are metal binding proteins. Fishes
are known to possess the metallothioneine proteins. Metallothioneine proteins have high
affinities for heavy metals and in doing so, concentrate and regulate these metals in the
liver (Perez M. et al,2003), Metallothioneine proteins bind and detoxify the metal ion
(Perez M et al,2003).
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4. Conclusion

The present study revealed that the heavy metal contamination in different types of fish
from local market in Misurata region. Based on the fish sample analysis the
concentration of Cd recorded higher in all samples. The level Pb, Zn, and Cu does
exceed the acceptable levels for Libyan food regulations. The level of the heavy metal
concentration in fish samples follows order: Cd > Fe > Zn > Ni > Cr > Mn > Pb > Cu.

5. Recommendations

1. Stop draining waste water in the sea

Making new recycling waste water stations in all coastal cities
Improve the ecology preventing offices to improve eco-wariness
Monitor the illegal ships that drain waste water in sea water
Control in all fish markets to stop pollution in ecology

Improve the health awareness in peoples

SN
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Study of inventory and estimation of the nutritional value of the
available forage resources for small ruminants in the western region of

o
Libya.
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Areas (ICARDA)
*atajori.m@gmail.com

Abstract
The study was conducted at the Agricultural Research Center by the Animal Nutrition Team of the

Animal Production Department with the aim of inventorying the available fodder resources for small
ruminants in the Western Region and estimating their nutritional value. Study sites and collecting fodder
samples from all sites identified within the scope of the study. After that, the forage resources were
divided and classified according to the type and nature of the forage.

The results of the chemical analysis of the collected fodder samples showed that they contain varying
nutritional value that varies according to the type of feed. Some of them were rich in protein, such as
alfalfa turnip (Safflower) 17%, which comes at the forefront of feed in terms of its high nutritional value,
while some of them are poor in protein. Or the nutritional value in general, such as barley straw 2.5 and
others.

The study also showed that there are other feed sources that have not yet entered the list of official feed
materials, which are agricultural residues known as (non-traditional feed) due to their low nutritional
value and high percentage of indigestible fibers in them because they contain lignin. The intrusion of this
part of the fodder into the scope of the study is its wide availability locally and the cheapness of its price,
especially with the scarcity and high prices of other fodders so that they are good fodder alternatives.
Choosing this type of study, which is to inventory the available forage resources and assess their
nutritional value at this time and with low capabilities, is a positive thing for the results we obtained from
this study.

Key words: nutritional value - feed materials - rough fodder.
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Abstract

Data collected from weekly records during rearing period for 24 Barn of parent and grand parent of
Hypeco, Avian and Shaver breeds at Ghot Asultan and Tawarga progect. Records of Hypeco breed were
during years 1986 to 1991 under the Dutch management. Records of Avian breed were during 1993 to
1996 and records Shaver breed were during 1998 to 2001 under Libyan management. Hybrid vigor was
estimated for each breed separately. We consider grand parent lines A, B, C, and D as parent and the
offspring are AB male line and CD female line. Hybrid vigor was estimated for daily feed consumption
and body weight during rearing period. Positive hybrid vigor was recorded for daily feed during growth
period in female and male lines of Hypeco (1.3 %, 16.5 %) and for Shaver (2.7 %, 16.9%), respectively.
In contrary to the estimates in Avian breed where it was negative (-15.26 %, -10.9 %). In addition,
positive hybrid vigor was found in body weight during growing period in male line and negative in
female line of hypeco breed (3.12 %, -18.7 %), and in Shaver (3,4 %, -11,4 %), respectively. In contrary,
the estimates of hybrid vigor were negative in Avian breed (-16.7% , -23.8%) in male and female line.
Breeds showed differences in hybrid vigor in economically important traits must be considered in
selecting appropriate breed under Libyan conditions.
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