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Abstract: This study was conducted to investigate the biology of Common Pandora in Tell-
matha coast. Species of (Pagellus erythrinus L., 1758) were caught in Tellmatha using long-
line during the period from April 2017 to August 2017. A total of 80 mature female speci-
mens were examined for fecundity and gonadosomatic index study. The fecundity of the fish
ranged from 1177.7 to 5818.18 eggs with an average value of 3512.09 eggs. The relationship
between fecundity and gonad weight was most significant (r= 0.9775) than that of fecundity
with other factors. The relations between fecundity and total length and body weight are line-
ar. The  regression equation are i)  Log;oF=4.6248+2.1379Log;oTL, ii)
Log;oF=2.7203+1.4081Log;oTW, iii) Log;o F= 0.5063+3.8624 Log;o Gw r = 0.8818. The
spawning period started in June and continued until October. This data shows that the stock of
the Common pandora of Tellmatha coast is being exploited in the limit. It would be desirable
to take measures to protect the spawning stock and recruits, for example by introducing a

closed season or various changes in fishing patterns.

Keywords: Common pandora (Pagellus erythrinus), Gonads, Fecundity and Gonadosomatic

index.

INTRODUCTION
The common pandora, Pagellus erythrinus
(Linnaeus, 1758), which belongs to the fami-
ly Sparidae, is a valuable species for aqua-
culture and fisheries. The species has a rela-
tively wide distribution, inhabiting the Black
and Mediterranean seas and from Norway to
Angola (Bauchot and Hureau, 1986). The
depth range of the common pandora varies
generally between 20-100 m and 320 m down
in various habitats (Bouchot, 1987; Ozaydin,
1997; Tosunoglu, Akyol, Metin, Tokag, &
Unsal, 1997), Stergiou and (Hossucu &
Cakar, 2003; Stergiou & Moutopoulos, 2001)
have all conducted studies on population
characteristics of the species inhabiting the
Aegean Sea. Depending on size, common
pandora is widely distributed from shallow
coastal waters to 300 m depth. (Livadas,
1989; Mpytilinéou, 1989; Orsi Relini &

Romeo, 1985; J. Pajuelo & Lorenzo, 1998;

Papaconstantinou, Mytilineou, & Panos,
1988; Somarakis & Machias, 2002;
Vassilopoulou, Mytilineou, &
Papaconstantinou, 1986 ;Spedicato et al,

2002). Furthermore, (Relini and Romeo
1985) have researched the biological charac-
teristics of the species from different seas.
(Valdés et al., 2004) reported that the com-
mon pandora is a suitable species for aqua-
culture in the Mediterranean and that the cor-
rect determination of the species spawning
period is also very important.

The common pandora is of commercial im-
portance and has been captured by gill or
trammel nets, longline, and trawl in Izmir
Bay. This Sparidae is well known and appre-
ciated also in the Japanese markets which
have been importing large quantities of
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Mediterranean pandora for many years (To-
miyama, 1974). The result is that this Spari-
dae is currently severely overfished in sever-
al Mediterranean countries (Ghorbel, 1996; J.
M. G. Pajuelo, Nespereira, & Mata, 1996).
Signs of overexploitation of the species
standing stock have been reported in diverse
Mediterranean geographical sub-areas
(GSAs) (Abella, Colloca, Sartor, & Mannini,
2010; Gurbet, Akyol, & Yalcin, 2012;
Jarboui, Ghorbel, & Bouain, 1998; Mehanna,
2011; Vassilopoulou et al., 1986). The cur-
rent conservation legislation on fisheries sets
the minimum size limit for this species at 150
mm TL (EU Regulation 1967/2006). Also in
Algerian waters, this length is the same
(J.O.R.A.D.P, 2004; Valdés et al., 2004),
and they reported that the common pandora is
a suitable species for aquaculture in the Med-
iterranean and that the correct determination
of the species spawning period is also very
important.

Spawning period, sex-ratio, GSI, length at
first maturity and length-weight relationship
were studied in different regions such as Ae-
gean sea (Hossucu & Cakir, 2003; Metln,
Ilkyaz, Soykan, & Kinacigil, 2011). The main
objective of this study was to determine
spawning period, fecundity, and gonadoso-
matic index of the Common Pandora in Tell-
matha Libyan Sea. The findings were com-
pared with previous studies and discussed
from the perspective of a sustainable fisheries
policy.

To date, there is no information published on
the biology of this Sparid in Tellmatha coast.
Nevertheless, a number of studies were con-
ducted, for instance (Motaref, 2014) in Ain
El-Ghazala Gulf of eastern Libya.

MATERIALS AND METHODS

A total of 80 common pandora samples were
collected by bottom trawl (mesh:40mm)
from Tellmatha Coast (32°4253.86'N;
20°56'47.01E) (Figure 1), between depths of

30 and 100 m by R/V Egesiif (26.8 m length,
463 HP engine and 110 gross weight) from
April 2017 to August 2017. A commercial
bottom trawl was used for sampling. The
cod-end used featured a knotless diamond
shape and was made of polyamide (PA) ma-
terial with 22 mm stretched mesh size net-
ting. Fish samples were brought to the la-
boratory and total length (L) was measured to
the nearest millimeter in the natural body po-
sition. Total weight (W) and gonad weight
(Wg) was measured to the nearest 0.01 g, and
sex was recorded.

The spawning period was established with
monthly variations of the gonadosomatic in-
dex (GSI) from the equation GSI = [Wg / (W
— Wg)] x 100, where Wg is the gonad weight
(g), and W is the total weight (g) of fish
(Ricker, 1975).
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Figure (1). Sampling area.

Statistical analysis: The relationship be-
tween each paired parameters was calculated
by using regression

RESULTS AND DISCUSSION

Fifty gravid females were collected randomly
for the study of fecundity of P. erythrinus.
Data showed that a fish with a mean total
length of 22.4 cm and a mean total weight of

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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135.40 g produces 3512.09 eggs in an aver-
age (tablel).

Table: (1).Mean fecundity counts of various length
ranges of P. erythrinus

Class Total Bo?ly

interval length  weight Gonad Fecundity
cm) (2 weight (g)

16.0-
18.0 18 72.245 0.63 1177.7
18.0-
20.0 19.6 90.72 2.19 2997.44
20.0-
22.0 21 122.65 3.03 3420.63
22.0-
24.0 23.4 138.79 3.75 3635.32
24.0-
26.0 24.8 168.64 4.68 4023.25
26.0-
28.0 27.5 219.34 6.51 5818.18
Average 224 135.40 3.495 3512.09

The highest fecundity 5818.18 was observed
in a fish having a total length of 27.5 with a
total body weight of 219.34 g, and the mini-
mum fecundity 1177.7eggs was found in a
fish with a total length of 18 cm and a total
body weight of 72.24 g. This study revealed
that older fish were more fecund than young-
er fish.

The correlation coefficient, regression equa-
tion, and the significance of fecundity corre-
lation with total length, body weight and ova-
ry weight of P. erythrinus are given in Table
2.

Table: (2). Correlation coefficient, values of regres-
sion coefficient, values of intercept of correlation with
total length, body weight, and gonad weight.

Relationships Correla.tion Valu? of Values of
coefficient  regression(b) intercept(a)
?2‘2’2{1 ?grtl}é(tiz;ﬁ;i 0.8909 24487 90587
?if;n 332?53??&) 0.9126 13676 3550.2
gzgzgdvivtéggirgw) 0.9775 2301.2 3845.1

Correlation coefficient reveals that the varia-
tion of fecundity with ovary weight is highly
correlated (r=0.9549) than that of total length
(r=0.7906) and body weight(r=0.9126). Sim-

ilar finding was also observed for liza parsia

by (Rheman, Islam, Shah, Mondal, & Alam,

2002) P. erythrinus by Ben Smida and Hdhri
(2014).
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Figure(2). The Relationship between Total length and
Fecundity of P. erythrinus A). anti-log and B). log.

The fecundity in relation to different pa-
rameter Fecundity (F) and total length
(TL) relationship: (Fig. 2 a, b) Shows the
total length and fecundity relationship in anti-
log and log forms respectively. The study re-
vealed the following equations:
F=90578-24487 TL r=0.8909

Logio F= 4.62818+2.1379 Logio TL r
0.7917

Or, F=0.2659 TL ***

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Where, F= Fecundity, TL= Total Length.

Fecundity and total body weight relation-
ship: The relationship between the fecundity
and body weight of P. erythrinus are of linear
type (Fig.3 a, b). The relationship of fecundi-
ty against body weight produced a regression,
which can be stated as follows:

F=3550.2-13676TL r=0.9126

Log;o F=2.7203+1.481 Log;o Tw r =0.8176
Or, F=9.3567 Tw '2%’

Where, F=Fecundity, TW= Total weight.
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Figure (3). Relationship between Body weight and
Fecundity of P. erythrinus a). Anti-log and B) log

Fecundity and gonad weight relationship:
The scatter diagram of fecundity and ovary
weight suggested a linear relationship be-
tween the variables (Fig. 4A) It could be seen
from Fig. 4B that a straight line through the
origin would fit the point well showing the
direct proportion between the number of eggs
and gonad weight of the fish. Similar find-
ings were also observed by earlier studies

(Rheman et al., 2002) on Liza parsia.

F=1723.3 -1728 GW r=0.9775

Logio F= 0.5063+3.8624 Log;jo Gw r =
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Figure (4). Relationship between Gonad weight and
fecundity of P.erythrinus , A). anti-Log and B).Log.

Gonadosomatic index: Gonadosomatic in-
dex indicates gonadal development and ma-
turity of fish. It increases with the maturation
of fish and declines abruptly thereafter
(parameswarn et al., 1974). The gonadoso-
matic index varied between 2.26 to 3.89, it
also produced two highest peaks in July
(2.38) and the lowest was in April (1.07).
(Fig .5), (Table 3).

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Table (3). Month-wise gonadosomatic index of P. erythrinus. females

Month Total length Total weight Gonad weight Mean *GSI
April 14.5-23.5 34.51-195.2 (1)::; 2.86 (1):(5)31* 4230
May 19-27.5 81.08-219.34 2:2*45 ?;3;5*3-211
June 18.5- 26.0 85.24- 242.59 3135_ 6.8 ;;2— 3.258
July 24.3-29.1 115.36- 323.69 ;:35_ 6.8 52523— 3.894

August 18.2-28.2 78.66-388.9 (1):21_ 2.20 ‘l)gg— 220

*GSI =Gonadosomatic Index

3 -
Z 2.5
Q N
- 2 //‘—* =
% ’I ‘\\
= -
= 1.5 —/ E
= 1 —4¢€
5
2 05
=
g 0 T T T
0 April May Jun July August
Manth

Figure (5). Monthly fluctuation in the gonadosomatic
index of the berried P. erythrinus.

Therefore, the fish spawn for several months
with two spawning peaks. Similar findings
were also observed by (Mahdi, Talet, &
Boutiba, 2018) in western Algeria. The evo-
lution of mean GSI for males and females
shows similar patterns. The monthly values
of GSI ranged between 0.13 and 3.80 in fe-
males and from 0.11 and 2.38 in males. From
May to July the mean values reached the
highest values, a second peak was observed
in October. Those values were low from No-
vember to April. In different areas of Medi-
terranean Sea such as: Bay of Monastir
(Valdés et al., 2004); (Ben Smida., 2014);
(Mahdi et al., 2018), Gulf of Tunis (Zarrad,
Cherif, Gharbi, Jarboui, & Missaoui, 2010),
Gulf of Gabes (Ghorbel, 1996), Southern
Portugal (Coelho et al., 2010), and Canary
Islands (J. Pajuelo & Lorenzo, 1998), the
Common pandora have the same behavior
and generally spawns in spring/summer, a
second spawning period in autumn has also

been reported by some authors (Dieuzeide et
al. 1955; Ghorbel & Ktari 1982;
(Vassilopoulou & Papaconstantinou, 1990).
In the relationship between the fecundity and
gondosomatic index (GSI) (fig.6), the GSI
values increase with the maturation and fe-
cundity of fish.

The GSI values of females were usually
higher than those of males. The highest val-
ues occurred in August for females and in
September for males, and spawning periods
are noted. The peaks in April, August, and
October show that the spawning period of
this species is long (April-October) Unsal,
1984; Ozaydin, 1997 (Hossucu & Cakir,
2003; Mahdi et al., 2018). Spawning occurs
between May-September according to many
studies (Larrafieta 1964; Girardin and Qui-
gnard, 1985;(Livadas, 1989; J. Pajuelo &
Lorenzo, 1998; Papaconstantinou et al.,
1988). This information might be helpful for
the proper management of P. erythrinus.

Fecundity
5 3
=5 3
™
K

&
=
™

]

107 139 193 225 238
Gonadosomatic index {GSI)

Figure (6). Relationship between Gonadosomatic in-
dex and fecundity of P.erythrinus

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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CONCLUSION

At the light of this first data about the repro-
ductive cycle of P.erythrinus in Tellmatha
cost in eastern Libya, we conclude that there
is a significant difference between males and
females P.erythrinus with a predominance of
females. The spawning period extends from
May to July with a second peak in October.
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Abstract: In Libya, municipal and agricultural wastes are increasing each year leading to dis-
posal problems. The use of municipal and agricultural wastes, particularly the natural poly-
mers as compost are well known and the making of new products is receiving greater atten-
tion by researchers. The aim of this work was to study the thermal properties of biodegradable
films which prepared from the reaction of PVA with lignin at a mass ratio of 1:2, 2:2, 3:2, and
4:2 respectively. Prepared biodegradable films used in this study have been thermally charac-
terized by thermogravimetry (TGA) and differential scanning calorimetry (DSC) techniques.
The results showed that the polymer blends were moderately thermally stable and the pre-
pared PVA-lignin blended film may be potentially suitable as an eco-friendly packing materi-

al.

Keywords: Thermal; Properties; lignin; polyvinyl alcohol

INTRODUCTION

The use of biologically derived polymers (bi-
opolymers) is emerging as an important com-
ponent of economic development. By trans-
forming forest and agricultural feedstocks,
new renewable, biodegradable, and biocom-
patible materials (biomaterials) are being
produced. Emerging applications for biopol-
ymers range from packaging to industrial
chemicals to medical implant devices and
drug delivery to computer storage media. In
addition to producing green materials with
unique physical and functional properties, the
processes used to create bio-based materials
lead to new manufacturing opportunities that
minimize energy consumption and waste
generation (Mohanty, Misra, & Drzal, 2005).
Owing to its biodegradability, renewability,
abundance, and low cost, lignin is considered
to be a good candidate as a functional filler
and reinforcement for a variety of polymers.
Several studies have shown that the use of
lignin or lignin derivatives can improve the

mechanical and thermal properties of the pol-
ymeric materials (Kubo & Kadla, 2003; Xu,
Ren, Wang, Sun, & Fang, 2013). Polyvinyl
alcohol (PVA) is a nontoxic, highly polar,
water-soluble, and biodegradable polymer
which has been used in blends and compo-
sites with various polymers (Li, Lin, Zhuo, &
Luo, 2013). PVA is widely used for packag-
ing purposes, as an emulsifier, and as a sizing
and coating in textile and paper industries
(Chiellini, Corti, D'Antone, & Solaro, 2003).

A study conducted by (Tian et al., 2017)
showed that the lignin nanoparticles were
able to interact with the PVA macromolecu-
lar chains through hydrogen bonding and rad-
ical-scavenging reactions and also provide
good interfacial adhesion between lignin and
poly (vinyl alcohol). The use of lignin with
PVA has been reported to form miscible
blends and provide good thermal and me-
chanical performance, which has been at-
tributed to the formation of strong intermo-
lecular hydrogen bonds between the hydroxyl
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groups of PVA and lignin (Korbag &
Mohamed Saleh, 2016; Tian et al., 2017).
The objective of this study was to investigate
the thermal properties of a lignin/PVA blend
system using thermogravimetric analysis
(TGA) and differential scanning calorimetry
(DSC).

MATERIALS AND METHODS

The materials used in this paper are polyvinyl
alcohol with molecular weight Mw = 205,000
purchased from Sigma-Aldrich, Germany,
lignin, acetic acid, and distilled water.

Preparation of Films: Polyvinyl alcohol
films were prepared using a casting method
of aqueous polymer solutions. In order to im-
prove the solubility of lignin, drops of acetic
acid were added each half an hour and the
solution was kept at pH 4 during the stirring
and heating of the mixture at 80 °C for two
hours. After that, various amounts of the
PV A-lignin blends 1:2, 2:2, 3:2 and 4:2 were
added respectively. The mechanical mixing
was performed in a temperature range of 60—
70 °C for 6 h. Finally, the mixture was
poured into Petri dishes to make films. All
films were kept for 1 h at 25 °C temperature
and then oven dried at about 50 °C for 24 h.
After drying, the films were peeled from the
Petri dishes and stored in desiccators at room
temperature.

TGA Analysis: The thermal degradation be-
haviors of polymer films and sample powders
were studied using a Thermal Analyzer,
Manufacturer and model: Mettler Toledo
TGA/SDTA 851, fitted with Fourier Trans-
form Infrared (Mettler Toledo). The samples
of approximately 10 mg were placed into
platinum pans and then heated from 50 to 900
°C at the heating flow rate of 10 °C. min’'in
nitrogen gas at the flow rate of 30 ml min™".

DSC Analysis: The compositional analysis
and thermal stabilities of all polymer films
and sample powders were studied and per-

formed on a Perkin-Elmer Pyris-1 Differen-
tial Scanning Calorimetry (DSC). The sam-
ples of approximately5 mg were placed in
aluminum pans and then heated from -50 to
150 °C at the heating flow rate of 10°C. min”

in nitrogen gas at the flow rate of 20ml min™.

RESULTS AND DISCUSSION

TGA was used to investigate the thermal sta-
bility and degradation of pure PVA, lignin
and PVA-lignin films. This analysis com-
prised various stages of moisture removal and
weight loss as a result of heating. The PVA
(black color curve in Fig.1) showed 8.60 %
weight loss attributed to water removal in the
first stage of heating which started at about
30 °C followed by thermal stability in the se-
cond stage. The most significant loss of about
47 % weight exhibits the decomposition of
the side chain of PVA beginning at 209°C. In
the third stage, the weight loss of 29 %
showed the decomposition of the main chain
of PVA which was detected at 392 °C.

The last stage started at 498 °C, and the
weight loss was 12 % which was attributed to
the release of carbon dioxide. It can be clear-
ly seen that the major weight losses were ob-
served at about 76 wt % in the range of 200-
450 °C which corresponded to the structural
decomposition of PVA. This result was in
agreement with (Othman, Azahari, & Ismail,
2011; Su et al., 2013). The initial thermal de-
composition behavior of lignin (brown color)
started at 29°C with 13% weight loss due to
water removal. The second stage of the de-
composition appeared at 139 °C and showed
a weight loss of 12 % due to the elimination
of residue water. The third decomposition
stage began at 295 °C with a weight loss of
about 26 % which was attributed to volatile
carbon dioxide. The last decomposition stage
was started at 644 °C with 14 % weight loss
due to volatization of large amounts of car-
bon monoxide, and carbon dioxide generated
by the breaking of the side chains.
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This is in good agreement with results report-
ed by (Hussin, Rahim, Ibrahim, & Brosse,
2013; Tejado, Pena, Labidi, Echeverria, &
Mondragon, 2007).

a4 lignin
pva-lignin4:2
pva-lignin 3:2
pva-lignin 1:2
pva-lignin 2:2
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Figure: (1). TG-FTIR Thermogram of Pure Poly (vi-
nyl alcohol), Lignin, and PVA-Lignin Films

Thermal decomposition behavior of four rati-
os 1:2, 2:2, 3:2 and 4:2 PVA-lignin blended
films are shown in Fig. 1. The initial thermal
decomposition behavior of 1:2 PVA-lignin
film (dark blue color) started at 30 °C with 20
% weight loss due to water removal in the
film. The second stage of decomposition ap-
peared at 230 °C and showed a weight loss of
6 % due to the elimination of residual water.
Third, fourth, and fifth decomposition stages
showed an almost similar weight loss of 6 %,
5 %, and 7 % respectively, this is due to the
decomposition of the main chains in the
blended film. These stages were noticed at a
range from 333.59 °C to 571.07 °C.

The last decomposition stage started at 785
°C with 23 % weight loss due to volatiliza-
tion of large amounts of carbon monoxide
and carbon dioxide generated by the breaking
of the side chains in PVA-lignin film. This
film has six stages which may be due to the
amount of lignin added to the blended film is
larger than the amount of polyvinyl alcohol.

TGA results showed that a PVA-lignin com-
posite suppresses the thermal stability of
PVA and there was intermolecular interaction
between PVA and lignin as shown in Fig. 1.
It is noted that, introducing lignin to the sys-
tem decreases the thermal stability of PVA
(Othman et al., 2011).

The initial thermal decomposition behavior
of 2:2 PVA-lignin film (light blue color)
started at 30 °C with 6 % weight loss due to
water removal from the film. The second
stage of decomposition appeared at 145 °C
and showed the highest weight loss of 47 %
exhibiting the decomposition of the main
chains in PVA-lignin film. The third decom-
position stage started at about 384 °C and
showed a 10 % weight loss due to the de-
composition of the side chain in the blended
film. The fourth decomposition stage started
at about 419 °C with 14 % weight loss due to
volatilize gaseous generated the breaking of
the side chains in PVA-lignin film. The final
decomposition stage started at about 478 °C
with 17 % weight loss due to volatilization of
large amounts of carbon monoxide and car-
bon dioxide, which was generated by the
breaking of the side chains in PVA-lignin
film. This film has five stages, which may be
due to the equal ratio of the blended film.
The result in Fig. 1 showed that the thermal
stability of the blends are slightly decreased
due to the amount of lignin added to the
amount of polyvinyl alcohol in the blended
film, and also lignin was poorly dispersed in
the PVA matrix. Therefore, the thermal sta-
bility of the blends was moderately thermally
stable (Othman et al., 2011).

When the amount of polyvinyl alcohol is in-
creased, the initial thermal decomposition
behavior of 3:2 PVA-lignin films (violet col-
or) started at 30 °C with 9 % weight loss due
to water removal from the film. The second
stage of decomposition observed at 196 °C
and showed the highest weight loss of 51 %
which exhibits the decomposition of the main
chains in PVA-lignin film. The third decom-

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.

ISSN: online 2617-2186 print 2617-2178



Al-Mukhtar Journal of Sciences 33 (4): 273-280, 2018

position stage started at about 389 °C and
showed a 30 % weight loss due to the de-
composition of the side chain in the blended
film. Fourth and last decomposition stage
started at about 495 °C with 14 % weight loss
due to volatilization of carbon monoxide and
carbon dioxide which was generated by the
breaking of the side chains in PVA-lignin
film. This film has four stages which may be
due to the high ratio of polyvinyl higher than
the ratio of lignin in the blended film. It can
be clearly noted that the major weight loss
was observed at about 80 wt % in the range
of 200-550°C corresponding to the structural
decomposition of PVA - lignin.

The thermal stability of the reaction film has
decreased due to the amount of polyvinyl al-
cohol added which was higher than the
amount of lignin so the thermal stability of
the film was lower than the stability of the
PVA film. While when the amount of polyvi-
nyl alcohol is increased, the initial thermal
decomposition behavior of 4:2 PVA-lignin
films (green color) started at 30 °C with 8 %
weight loss due to water removal from the
film. The second stage of decomposition was
observed at 193 °C and showed the highest
weight loss of 52 % which exhibits the de-
composition of the main chains in PVA-
lignin film. The third decomposition stage
started at about 392 °C and showed a 29 %
weight loss due to the decomposition of the
side chain in the blended film. Fourth and last
decomposition stage started at about 499 °C
with a 13 % weight loss due to volatilization
of carbon monoxide and carbon dioxide gen-
erated by the breaking of the side chains in
PV A-lignin film. It can be clearly noted that
the major weight loss was observed at about
80 wt % in the range of 200-550 °C which
corresponded to the structural decomposition
of PVA-lignin. The four blended films
showed similar thermal decomposition be-
havior where all films showed a small mass
loss in first decomposition stage and then
more significant weight loss observed in se-
cond decomposition stage due to the decom-

position of the main chains in PVA-lignin
film. TGA results showed that the thermal
stability of the composite films was slightly
improved when lignin was incorporated with
PVA. These results were in agreement with a
study reported by (Tian et al., 2017). The re-
sult showed that all blends are moderately
thermally stable.

In Fig .(2) the PVA-lignin blended films and
PVA film exhibited a fast weight loss in the
vicinity of 285 °C and 350 °C respectively.
The peak at around 285 °C of 2:2 blended
films was short and broad. However, the oth-
er peaks around 350 °C of films had a similar
behavior and they were long and sharp. The
obtained results were in agreement with other
works reported by (Su et al., 2013; Xu et al.,
2013).

lignin

pva-lignin 1:2
pva-lignin 2:2
pva-lignin 3:2

pva-lignin 4:2

Figure (2). DTG Thermogram of Pure Poly (vinyl
alcohol), lignin, and PVA-Lignin Films.

DSC is the technique used to determine the
quantity of heat either absorbed or released
when substances undergo physical or chemi-
cal changes. PVA is one of the partially crys-
talline polymers exhibiting both the glass
transition temperature, Tg (characteristic of
amorphous phase) and melting isotherm, Tm
(characteristic of crystalline phase).

In Fig. (3), curve (a) shows the change of the
thermal transition of pure PVA. The DSC
curve of the Pure (PVA) showed one Tg ap-
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peared at 52 °C while the sharp peak of crys-
tal temperature observed at 191 °C and AH of
crystallization was 45 J/g while the DSC
curve of lignin showed one Tg which ap-
peared at 65 °C.

DSC curves of the four films showed nearly
similar behavior. When the film ratio con-
tains 1:2 PVA-lignin, the crystallization tem-
perature decreased which observed at 186 °C,
giving a small peak due to the blending of
polyvinyl alcohol with lignin. The AH of
crystallization is reduced to 21 J/g. While
when the film ratio contains 2:2 PVA-lignin,
the crystallization temperature decreased and
observed at 188 °C given a broad peak due to
the blending of polyvinyl alcohol with lignin.
The AH of crystallization is reduced to
19.128 J/g.

a-lignin
b-pva
C-pva-lignin 4:2
d-pva-lignin 3:2
e-pva-lignin 1:2
f-pva-lignin 2:2

y

Figure (3). DSC thermogram of pure poly (vinyl al-
cohol), lignin, and PVA-Lignin films.

When the blend ratio contains 3:2 PVA-
lignin, the crystallization temperature de-
creased and observed at 188 °C given a broad
peak due to the blending of polyvinyl alcohol
with lignin and the amount of polyvinyl alco-
hol is larger than the amount of lignin in the
blended film. The AH of crystallization is re-
duced to 14 J/g. While when the film ratio
contains 4:2 PV A-lignin, the crystallization
temperature decreased and observed at 177

°C given a broad peak due to the blending of
polyvinyl alcohol with lignin, and the amount
of polyvinyl alcohol is larger than the amount
of lignin in the blended film.

The AH of crystallization reduced to 10.19
J/g. It can be concluded that the higher the
crystallization temperature (Tc) value, the
more stable the molecules are, and that can
be clearly seen in Fig. (3). PVA has more
stable molecules than PVA-Lignin blended
film. Fig. 3 showed that the crystallinity of
PVA-lignin composites decreased slightly
over the pure PVA due to the incorporation
of the amorphous lignin. Disrupted hydrogen
bonding network and new hydrogen bonds
were formed between lignin and PVA matrix,
leading to less crystalline regions formed in
the composite films. Therefore, the blending
with lignin reduced the crystallinity of the
PVA fraction.

It is well known that in homogenized blends,
the melting temperature shifts to the lower
side. Melting enthalpy (AHm) and crystalli-
zation enthalpy (AHc) also showed a decreas-
ing value with the incorporation of lignin,
this indicates that there is an interaction be-
tween PVA and Lignin which has interrupted
the crystallization of PVA. These behaviors
showed the cumulative effects of PVA upon
hydrolysis and also the reorganization in the
degradation process. This finding has been
supported by the results of other researchers
(Jiang, Qiao, & Sun, 2006; Orts et al., 2007,
Othman et al., 2011; Sarti & Scandola, 1995;
Thakore, Desai, Sarawade, & Devi, 2001).

CONCLUSION

In this paper, the thermal behavior of
PVA/lignin blends was studied. It appears
that lignin is able to form hydrogen bonds
with a semicrystalline and crystalline poly-
mer, even though the blend system is slightly
miscible. However, the blending with lignin
reduced the crystallinity of the PVA fraction.
TG and DSC analyses of polyvinyl alcohol
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and lignin blends suggest that the blends
were moderately thermally stable and also
suggest intermolecular interactions between
polyvinyl alcohol and lignin chains are fa-
vored. As a result, PVA/lignin blends may be
useful for membrane and packaging applica-
tions.
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Abstract: The present study was carried out to investigate the biodiversity, abundance and
seasonal fluctuation of ground beetles on Massa region from June 2015 to October 2016. The
beetles were collected using 20 pitfall traps which were operated on a weekly basis, a total of
2867 specimen representing two families Carabidiae and Tenbrionidae and 10 genera (Blaps
polychresta, Zophosis punctata, Pimelia interpunctata, Blaps nitens, Adesmia dilatata,
Scaurus vicinus, Tentyria cyrenaica, Laemostenus complanatus, Ditomus cilpeatun and Akis
costitubera were recorded. Overall diversity was 81% and 83% Simpson's scale and Shan-
non's scale respectively. The highest index; 0.116841 (Simpson's index) and 0.36693 (Shan-
non's index) was found in species Z. punctata. Results showed the influence of temperature
on A. costitubera, B. polychresta and D. cilpeatun with the A. costitubera being a better
predictor, addition to constant of A. costitubera Beta =0.818 ; constant of A. costitubera and
B. polychresta Beta = 0.625 and 0.53 and constant of 4. costitubera , B. polychresta and D.
cilpeatun Beta =0.629 , 0.335 and 0.191. The results concluded the importance of using eco-
logical indexes in studying the abundance and seasonality of ground beetles fluctuated during

different seasons.

Keywords: Ground beetle, Biodiversity, Abundance, seasonal fluctuation.

INTRODUCTION

Beetles are endopterygotes; they undergo
complete metamorphosis, a biological pro-
cess by which an animal physically develops
after a birth or hatching, undergoing a series
of conspicuous and relatively abrupt changes
in its body structure. Males may fight for fe-
males in various ways, and such species tend
to display marked sexual dimorphism. Bee-
tles play an important role in ecosystems.
Prominent epigeal examples are the Tenebri-
onidae that play an important role as primary
Decomposers (J. R. Henschel, Grohmann,
Siteketa, & Linsenmair, 2010). Different bee-
tles are beneficial for us, Carrion beetles feed
on dead and decaying material and help in
decomposition cycle. Scientific literature on

beetles of Pakistan already reported by (Rafi
et al.,, 2010) on tiger beetle,(Sultan et al.,
2008) on tortoise beetle, (Darilmaz &
Ahmed, 2009) on (Coleoptera: Dytiscidae).
Soil beetles may play important roles in the
ecosystem through their activities as preda-
tors, herbivores, and scavengers (Brussaard,
1997).

Herbivorous beetles may cause crop damage
and yield loss while, in contrast, predatory
beetles can perform as biological control
agents against the crop pests (Kalshoven,
1981). Scavenger beetles comminute and de-
compose soil organic matters. In agro-
ecosystems, beetles are often exposed to soil
tillage, chemical pesticide, inorganic fertiliz-
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er applications, and monoculture planting
system. Tillage could damage beetle micro
niches and foraging sites while insecticide
could toxify them. Meanwhile, monoculture
system could in one hand limit food access
for a number of species but on the other hand
allow excessive exploitation for only few
other species of herbivorous beetles. In Lib-
ya, there is not much detailed information
about Coleoptera in El-Jabal Alakhdar and
their diversity and abundance. Thus, the ob-
jectives of this study were to investigate bee-
tles population diversity in Massa region,
recognition of seasonal fluctuation, and de-
scribe the abundance of species and its rela-
tionship in the community by using diversity
indices.

MATERIALS AND METHODS

Study site

The site of study is an area of 10 hectares lo-
cated very close to Massa region, which is lo-
cated in the west of Al-Bayda city (Libya) be-
tween latitude 32°45' north and longitudes 21°
37" east, and at an altitude of 495 meters above
sea level. The area is characterized with forest
trees such as, Cupressus sempervirens L.,
Ceratonia siliqua L., Pistacia lentiscus L.,
Phillyrea latifolia L., Arbutus pavarii, Olea
europaea (hoffimgé&link), Rhamnus Iycioides
L. Jahandez, Erica multiflora L., Globularia
alypum linn., Cistus parviflorus Lam. And Cal-
icotome villosa (Poir.) link.

Sampling

The studies were performed between June 2015
and October 2016. In 2015, the collection of
beetles started from June until October, and in
2016 started from April and until October,
where there is an activity of beetles. About 20
pitfall traps were used in the site separated by
10 m distance, and checked once a week. Each
trap was a glass cup of 8 cm in diameter and
15cm in depth with a small amount of soil in
the bottom filled with bait to attract the insects.
The collected specimen killed by using Ethel
acetate. Collected specimens were identified by
labels and according to field data, and separat-

ed to different taxa to count the number of each
species caught.

Biodiversity index

Shannon and Simpson biodiversity indices
were used to assess the habitat preference of
the ground beetles. a-diversity ( The diversity
of species within a community or habitat ).
Simpson’s index: D=X pi%, Shannon's indices
of diversity and evenness: H'= - (Pi In Pi),
Equitability or evenness: H'/ In S. where, D=
diversity measure, S= number of species, pi=
proportion of individuals belonging to species.

Statistical analysis

One way ANOVA was used to analyze data to
determine differences in beetle abundance
(P<0.005). If ANOVA results showed signifi-
cant differences, mean numbers were separated
by Tukey’s Protected Least Significant Differ-
ences (LSD, P < 0.05). ¢Test was used to
compare between the mean numbers of abun-
dance of species among the years 2015 and
2016. Analysis was run on a SPSS Statistical
package programme (SPSS Version 17).

RESULTS

A total of 2867 specimens of beetles repre-
senting two families were captured by pitfall
traps in Massa region and identified during the
two sampling years 2015-2016. Tenebrionidae
beetles formed the dominant group in our in-
vestigation, comprising 93.8% of all individu-
als, whereas Carabid beetles and other Cole-
optera formed 6.2% of all individuals (Table
1). The beetles collected by pitfall traps were:
Blaps polychresta (Forskd 1775), Zophosis
punctuate Brulle 1832, Pimelia interpunctata
kluy 1830, Blaps nitens Laporte de catelenau
1884 , Adesmia dilatata (Klug 1830), Scaurus
vicinus Solire 1838,Tentyria cyrenaica Schus-
ter 1919, Laemostenus complanatus (Dejean
1828), Ditomus cilpeatun Bonelli 1810 and
Akis costitubera Marseul 1883. The species
Zophosis punctate recorded the highest num-
ber of all collection (34%). Followed by the
species Akis costitubera (18.52), Tentyria
Cyrenaica (13.32), and Blaps polychresta with
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(9.034%).

Table (1). Overall abundance of beetle species collect-
ed by pitfall traps in Massa region through the years
2015 and 2016.

. No. of o
Species individuals _"°
Tenebrionidea
Blaps polychresta (Forskd 1775) 259 9.0338
Zophosis punctuate Brulle 1832 981 34.182
Pimelia interpunctata kluy 1830 120 4.1856
Blaps nitens Laporte de catele- 196 6.8364
nau 1884 70 2.4416
Adesmia dilatata (Klug 1830) 151 5.2668
Scaurus vicinus Solire 1838 382 13.324
Tentyria cyrenaica Schuster 531 18.521
1919 93.791
Akis costitubera Marseul 1883
Carabidae
Laemostenus complanatus (De- 149 5.1971
jean1828) 29 1.0115
Ditomus cilpeatun Bonelli 1810 6.2086

The Beetles abundance during the year
2015

The analysis of Varian's at (P<0.005) of data
collected during 2015 revealed significant dif-
ferences in their abundance in each month of
the following species: Zophosis punctuate,
Pimelia interpunctata, Blaps nitens, Adesmia
dilatata, Akis costitubera and Laemostenus
complanatus, and their activities recorded
fluctuation in their numbers from one month
to another. While the species belonging to
Blaps polychresta, Scaurus vicinus, Tentyria
cyrenaica, and Ditomus cilpeatun showed no
significances in their abundance between the
months and all species showed significant dif-
ferences in their numbers through each month.

The Beetles abundance during the year
2016

The analysis of Varian's at P<0.005 of data
collected during 2016 revealed significant dif-
ferences in their abundance between the
months recorded, the species Zophosis punc-
tuate, Pimelia interpunctata, Blaps niten,
Adesmia dilatata, Scaurus vicinus, Akis cos-
titubera and Ditomus cilpeatun, and their ac-
tivities recorded fluctuation in their numbers

from one month to another. While the species
belonging to Blaps polychresta, Tentyria cyr-
enaica, Laemostenus complanatus showed no
significances in their abundance between the
months, and the species showed significant
differences in their numbers in May, June, Ju-
ly, and September and no significant differ-
ences in their abundance through April and
October.

T-test analysis to compare the abundance of
species of Coleoptera during 2015-2016

The t-test analysis was used to compare be-
tween the mean number of individuals during
the years 2015 and 2016, and thus had been
compared to every species over the two years
period. We found that Blaps polychresta had
no significant differences in abundance be-
tween the years (P = 0.612), while Zophosis
punctate showed significant differences in
abundance (P = 0.006), where the mean col-
lected beetles (34.71) during the 2016 was
higher than (0.45) in 2015. Pimelia interpunc-
tata showed no significant differences in the
number of species between the years (P =
0.595). Blaps nitens showed differences in
abundance through the years of collection (P =
0.015), where the mean individual (5.39) dur-
ing the year 2016 was higher than the average
sample (2.25) in 2015. The results showed no
significant differences in the abundance of
species Adesmia dilatata through the two
years (P < 0.309), Scaurus vicinus recorded
significant differences in the abundance of
species between the two years (P = 0.007),
where the sample mean (5.07) during 2016
was higher than the average sample (0.45) in
2015. The species Tentyria cyrenaica showed
significant differences in the abundance of
species between the years (P = 0.005), where
the mean collected sample (12.79) during
2016 was higher than the average sample
(1.20) in 2015, Laemostenus complanatu rec-
orded significant differences in the abundance
of species between the two years (P = 0.022),
where the sample mean (4.75) during the year
2015 was higher than the sample mean (1.93)
during the year 2016. The species Ditomus
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cilpeatun recorded no significant differences orded no significant differences in the abun-
in the abundance through the two years (P = dance of species between the two years (P =
0.678), also the species Akis costitubera rec- 0.125).

Table (2). T-test analysis to compare the abundance of species of Coleoptera during 2015-2016

Species Year N Mean Std. Dev. l\i.eEan t-test P<0.05
Blaps polychresta igiz ig :32 Zég; ?;éi -0.511 0.612
Zophosis punctate 5812 ;g gfgl (5)28§82 8;33 -2.893 0.006
e WD o am o,
I T T I
Adesmia dilatata ;giz 2280 (1)22 ;2;3 8225 -1.029 0.309
Scaurus Vicinus ;812 ;g 233 ;?32 (1);2 -2.834 0.007
Tentyria cyrenaica ;812 5(8) 122(7)9 ?36336 8235 -3.837 0.000

2015 20 4.75 3.447 0.771
ﬁZ;’;ZZZIZZ; 2016 28 1.93 4.472 0.845 2.362 0.022
Ditomus cilpeatun ;gig ;g 83? ;égi 8421;2 -0.418 0.678
Akis costitubera ;812 ;g ?2024 gg?g igg; -1.563 0.125

The mean difference is significant at the 0.05 level.

Mean number of insect

S WO oW
Il Il 1 1 1 Il 1 Il Il

Figure (1). Seasonal abundance of dominant Coleoptera species during the season 2015
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Mean number of insecl
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Pimelia = Blaps nitens
Tentyria Lacmostenus

Figure (2). Seasonal abundance of dominant Coleoptera species during the season 2016

Measuring abundance species by using di-
versity index: The overall diversity of beetles
worked out on the basis of the number of bee-
tles using (Simpson, 1949) equation index of
dominance, a value of 0.189657 was obtained
for beetles communities in the study area from
Massa site (Table 4). The Shannon's index val-
ue

of 1.92708 was obtained. Zophosis punctala
with values of 0.116841 (Simpson's index) and
0.36693 (Shannon's index) was the dominant
species. The overall beetles diversity (1-D=
0.810342581) on Simpson's scale was 81% and
on the Shannon's scale (H / In S=0.83692) is 83
%(Table 23 ).

Table (4). Diversity indices of individual numbers of different beetle species (2015/2016).

Species Total Abundance Percentage% Pi Pi’ Simpson's IS)ia(riEoI:')s
Blaps polychresta 259 9.033833 0.090338  0.008161 -0.21719
Zophosis punctala 980 34.18207 0.341821  0.116841 -0.36693
Pimelia interpuntata 120 4.18556 0.041856  0.001752 -0.13283
Blaps nitens 196 6.836414 0.068364  0.004674 -0.18341
Adesmia dilatata 70 2.441577 0.024416  0.000596 -0.09064
f;‘jzxs 151 5.266829 0.052668  0.002774 -0.15504
Tentyria cyrenaica 382 13.32403 0.13324 0.017753 -0.26856
;‘Zem“’e’ms compla_ 4 5.19707 0.051971  0.002701 -0.15368
Ditomus cilpeatun 29 1.01151 0.010115  0.000102 -0.04647
Akis costitubera 531 18.5211 0.185211  0.034303 -0.31231
Total 2867 D=0.189657 H =1.92708

1-D= 0.810342581

D=diversity measure,p;= proportion of individuals belonging to species ; p’=Square p;
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Multiple Regressions according to inde-
pendent variables:

To investigate the contribution of the depend-
ent variable; temperature effects on the predic-

tion of the Blaps polychresta,  Zophosis,

Pimelia, Blaps Adesmia, Scaurus, Tentyria,
Laemostenus, Ditomus and Akis, a multiple

stepwise regression method was used.

Table (5). Stepwise Regression for Independent Variables and the temperature Scores

Unstandardised Standardised
Model Coffi. Coffi. T P<0.05
B Std. Error Beta
1- (Constant)
Akis costitubera 1.445 .1480 .8180 9.761 .000
2- (Constant) 1.104 .1540 .6250 7.182 .000
Akis costitubera and 1.085 2680 3520 4.051 000
Blaps polychresta
3- (Constant) 1.111 .1430 .6290 7.753 .000
Akis costitubera , 1.032 2500 .3350 4,123 .000
gl.“ps polychresta and 2.072 7370 1910 2.810 007
itomus cilpeatun
Model Summary
. Stand.Error of
Model R R Square Adjusted R Square Estimate
1- Akis costitubera .8180 .6700 .6630 13.865
2- Akis costitubera and 8700 7570 7460 12.032
Blaps polychresta
3- Akis costitubera,
Blaps polychresta and .8900 7930 7790 11.220

Ditomus cilpeatun.

Results showed the influences of temperature
on Akis costitubera, Blaps polychresta and
Ditomus cilpeatun. with the Akis costitubera
being a better predictor, in addition to constant
of Akiscostitubera Beta =0.818 ; (P< 0.05)
constant of Akis costitubera and Blaps poly-
chresta Beta = 0.625 and 0.53(P< 0.05) and
constant of Akis costitubera , Blaps polychresta
and Ditomus cilpeatun Beta = 0.629 , 0.335
and 0.191 (P<0.05) .

DISCUSSION

The number of invertebrates species collected
by pitfall trap in any habitat is well correlated
not only with species abundance but also with
activity (Aldryhim, Mills, & Aldawood, 1992;
Saji & Al Dhaheri, 2011). The pitfall traps
have been considered as a reliable method for
beetles and long-term trapping is required to
understand the biodiversity, community com-
position, and the activity of different species in

different climatic conditions (J. Henschel,
Mtuleni, Pallett, & Seely, 2003).

The present study shows for the first time the
species abundance distribution of the beetle
faunal diversity in Massa region. 2867 speci-
mens of beetles representing two families were
captured by pitfall trap in Massa region, and
identified during the two sampling years 2015-
2016. Tenebrionidae beetle formed the domi-
nant group in our investigation, comprising
93.8% of all individuals, whereas Carabid bee-
tles and other Coleoptera formed 6.2% of all
individuals (Table 1). This was a two-year
study and long-term inferences may not be re-
liable. However, our results suggest that extent
of dispersal alone may not determine popula-
tion abundance of ground beetles in habitats.
Other factors such as variation in soil proper-
ties, micro- and macroclimatic conditions, in-
tra- and interspecific competition, predation
and parasitism, and chemical and cultural
treatment of the land (e.g., pesticide use and

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.

ISSN: online 2617-2186 print 2617-2178



Al-Mukhtar Journal of Sciences 33 (4): 281-289, 2018

tillage practices) probably affect ground beetle
populations over time, Tenebrionidae and Car-
abidae are important groups in ecological re-
searches. They show clear associations with
environmental parameters such as soil type and
vegetation cover and are thus good indicators
of environmental change (Gardner, 1991;
Koivula, 2011). The number of beetles collect-
ed by pitfall traps on Massa site was high in
October of 2015 (202 samples) whereas in
2016 the number was high during the month of
May (675 samples).

Annual variation in the number of ground bee-

tle species and their abundances may be ex-
pected in both temporary and permanent (Den
Boer, 1986; Luff, 1990). However, in this
study, the overall capture rate of ground beetles
was quite similar between years in the species
diversity. Some species may have highly re-
stricted activity periods, whereas others may
extend their activity over several weeks or
months (Koivula, 2011; Stork, 1990)

The analysis of Varian's at (P<0.005) of data
collected during 2015 revealed significant dif-
ferences in beetles abundance in each month
for the following species: Zophosis punctuate,
Pimelia interpunctata, Blaps nitens, Adesmia
dilatata, Akis costitubera and Laemostenus
complanatus, and their activities recorded a
fluctuation in their numbers from one month to
another. While the species belonging to Blaps
polychrest, Scaurus vicinus, Tentyria cyrenai-
ca, and Ditomus cilpeatun showed no signifi-
cances in their abundance between the months,
and all species showed significant differences
in their numbers through each month. The
analysis of Varian's at P<0.005 of data collect-
ed during 2016 revealed significant differences
in their abundance between the month, and
were recorded in the species Zophosis punctu-
ate, Pimelia interpunctata, Blaps niten, Ades-
mia dilatata, Scaurus vicinus, Akis costitubera
and Ditomus cilpeatun, and their activities rec-
orded fluctuation in the numbers from one
month to another. While the species belonging
to Blaps polychresta, Tentyria cyrenaica, Lae-

mostenus complanatus showed no significances
in their abundance between different months,
and the species showed significant differences
in their numbers in May, July and September
and no significant differences in their abun-
dance through April and October. Beetle spe-
cies behavior in different months suggests that
the population of various species depends upon
a favorable environment, including high-
quality food resources and the weather
(Seastedt & Crossley Jr, 1983). The beetles
showed a rich faunal diversity in Massa area,
and the present study may help in the conserva-
tion of beetles and their habitats in El-Jabal
Alakhdar regions.

The study shows the habitat-specific occu
rence of beetles, which may be due to food
preferences, etc. That means the Massa
based soil system was highly conducive to
the survival of beetles. The family Tenebri-
onidae was represented by the heights num-
ber of species. Environmental parameters
regulate the distribution of Tenebrionidae
beetles (Colombini, Fallaci, & Chelazzi,
2005). The representatives of Tenebrionidae
presented the maximum diversity of species
and contributed to the highest (93.791%)
faunistic composition, followed by Cara-
bidae (6.2086%). The results concluded the
importance of using ecological indexes in
studying the abundance and seasonality of
ground beetles fluctuated during different
seasons.
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Abstract: Gastroesophageal reflux disease (GERD) results from the reflux of gastric con-
tents, causing symptoms and injury to esophageal tissue. In this study, we evaluate methods of
diagnosis of GERD and pattern of clinical, endoscopic, and histological findings in consecu-
tive individuals. Patients were referred to endoscopy unit of Thawra Teaching Hospital, Al-
Bayda-Libya for various reasons, they have Questionnaire-based assessment scales and were
examined for the presence of reflux esophagitis, via endoscopy, and microscopic via histo-
pathology. We had 48 patients with mean age of 45.5, 30 female, 18 male. Total patients with
microscopic esophagitis were 29 (60.4%), and without microscopic esophagitis 19 (39.6%).
The RDQ with a score of > 8 as the diagnostic criteria of GERD, is not a conclusive diagnosis
of GERD in isolation, but is of value in determining the need for further investigation. A
normal endoscopy does not exclude GERD when endoscopy is inconclusive, adjunctive evi-
dence from biopsy findings can add confidence for a GERD diagnosis. The finding of glandu-
lar mucosa without intestinal metaplasia in the distal 2 cm of the tubular esophagus is regard-

ed as normal but indicates a much chronic acid exposure of the lower esophagus.

Keywords: reflux esophagitis, GERD,ERD, NERD;Gastroesophageal Reflux Disease Question
naire (RDQ)Los Angeles classification, endoscopy, microscopic esophagitis.

INTRODUCTION

Gastroesophageal reflx disease (GERD) is a
common disease. The incidence of GERD is
rising worldwide with a prevalence of 10-33%
(Sandhu & Fass, 2018). Chronic GERD causes
metaplastic changes, this may lead to intestinal
metaplasia and Barrett’s esophagus. Chronic
reflux esophagitis is a key risk factor for the
development of Barrett’s esophagus, which is a
precursor lesion for esophageal adenocarcino-
ma (Lagergren & Lagergren, 2013) (Sharma,
2009). The prevalence of Barrett’s esophagus
among patients undergoing endoscopic exami-
nation is 1% (Pera, 2003). American College of
Gastroenterology published guidelines for di-
agnosis of GERD on the basis of typical symp-
toms, improvement of reflux symptoms on

empiric medical therapy with a proton pump
inhibitor (PPI) which confirms this symptom-
based diagnosis (so-called PPI test)(Katz,
Gerson, & Vela, 2013; Krugmann, Neumann,
Vieth, & Armstrong, 2013).The Gastroesopha-
geal Reflux Disease Questionnaire (RDQ) is a
6-item questionnaire that helps identify patients
with gastroesophageal reflux disease (GERD).
(Mouli & Ahuja, 2011). Patients are asked to
report frequency of symptoms over the past 7
days. The symptoms suggestive of GERD in
the RDQ included heartburn, substernal chest
pain, acid eructation, and food regurgitation.
Erosive Reflux Disease (ERD) is the major
cause of inflammation and mucosal breaks of
the squamous epithelium in the distal esopha-
gus, it is sufficient to distinguish erosive le-
sions of any degree by endoscopy. GERD in-
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cludes more than half of patients that show no
endoscopic abnormality whatsoever, the so
called Non-Erosive Reflux Disease (NERD).
The accurate assessment of NERD has proved
difficult, as endoscopy does not provide any
useful information, symptoms may be variable
or atypical, and even prolonged monitoring of
esophageal pH shows no abnormality in about
one-third of patients with otherwise typical
symptoms (Quigley, 1992), while there are no
indications for routine esophageal biopsies in
patients with esophageal or extraesophageal
symptoms of gastro-esophageal reflux disease
(J Dent et al., 1999) and the lack of a gold
standard diagnostic test for patients without
macroscopic lesions (NERD) makes histology
very attractive in this group of subjects (John
Dent, 2007).

Aim of the study In this study, we evaluate
methods of diagnosis of GERD correlation and
pattern of clinical, endoscopic and histological
findings in consecutive individuals who un-
derwent routine upper endoscopy as part ofa
routine examination in the endoscopy unit

MATERIALS AND METHODS

patients were referred to endoscopy unit of
Thawra Teaching Hospital, Al-Bayda-Libya
for various reasons. Based on a standard proto-
col including, a questionnaire, patients were
examined for the presence of reflux esopha-
gitis, macroscopic via endoscopy and micro-
scopic via histopathology. Demographic details
of the patients were recorded including age,
sex, smoking habits, tea, coffee and alcohol
consumption, and concurrent medical condi-
tions including hypertension and diabetes
mellitus. All subjects completed the detailed
questionnaire-based assessment scales for
(GERD) with the help of a doctor before en-
doscopy. The Gastroesophageal Reflux Disease
Questionnaire (RDQ) score was calculated as
the sum of scores, giving a total score ranging
from 0 to 18. Those with a score of 8 or more
have a high likelihood of having Gastroesoph-
ageal Reflux Disease (GERD), and those with

less than 8 have low or no likelihood. For more
detailed scoring information, see the reference
in the Source section (Am Fam Physician.
2010 ; Jones et al., 2009) .

Upper endoscopic examinations were per-
formed using a standard video upper endoscope
(Olympus GIF series). Diagnosis and classifi-
cation of reflux esophagitis were based on the
Los Angeles classification (Amano, Adachi,
Katsube, Watanabe, & Kinoshita, 2001; Sami
& Ragunath, 2013). Erosive Reflux Disease
(ERD) is defined as GERD with esophageal
mucosal breaks evident on routine endoscopy,
whereas None-Erosive Reflux Disease (NERD)
is defined as those with symptoms, but without
mucosal breaks or erosions on endoscopy
(Vakil et al., 2006). Endoscopic biopsies: level
of the gastroesophageal, were defined by the
distance from the incisor teeth. Each level had
four biopsies at GE junction, 2 cm and 4 cm
above.

These samples were fixed with 10% buffered
formalin and biopsies were stained with Giem-
sa stain in addition to hematoxylin-eosin stain.
The term “microscopic esophagitis” refers to a
group of histological lesions observed in pa-
tients with GERD, both Erosive Reflux Disease
(ERD) and None Erosive Reflux Disease
(NERD) (Fiocca, Mastracci, Milione, Parente,
& Savarino, 2011).

The diagnosis of microscopic esophagitis was
based upon the presence of one or more of the
following criteria: basal zone hyperplasia, focal
or diffuse infiltration of the epithelium by pol-
ymorphonuclear (PMN) leucocytes, dense in-
filtration of mononuclear inflammatory cells,
and/or an easily recognized infiltrate of neutro-
phils in lamina propria (Chandrasoma et al.,
2000). Microscopic esophagitis was further
graded into 5 categories based on the micro-
scopic finding and length of esophageal in-
volvement. Table (1).
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Table (1). Microscopic esophagitis, (GEJ) Gastro
Esophageal Junction)

e  No Microscopic esophagitis at GEJ
e  Microscopic esophagitis With or at GEJ
without glandular mucosa
e Microscopic esophagitis without at GEJ,
Intestinal metaplasia extending to
2cm above GEJ
e  Microscopic esophagitis with at GEJ,

glandular and Intestinal metapla- extending to
sia 2cm above GEJ
“short-segment Barrett’s esopha-
gus”

e  Microscopic esophagitis with
glandular and Intestinal metapla-

at GEJ,
extending more

sia than 2cm above
“long-segment, classic Barrett’s GEJ
esophagus”

Statistical analysis: The data analyzed statisti-
cally, using the Chi-Square test. All tests for
p<0.05 and p<0.001 were considered signifi-
cant. SPSS version 17 was used for statistical
analysis.

RESULTS

We have 48 patients with a mean age of 45.52
(Std. Deviation 16), 30 female, 18 male; mean
BMI 27% , 4 (8%) male smokers. Those with a
Gastroesophageal Reflux Disease Question-
naire (RDQ) score of 8 or more were 18
(37.5%), 11 (22.9%) female and 7 (14.6%)
male without significant differences (P: 0.951).
Taking the microscopic changes as reference,
RDQ sensitivity was 50 %, specificity was
79% (Kappa value as a measure of agreement
0.267; P: 0.045). We have 13 (27%) patients
with definite Erosive Reflux Disease (ERD)
evident on endoscopy. Based on the Los Ange-
les (LA) classification, we have LA A six pa-
tients, LA B four patients and LA C two pa-
tients. Taking the microscopic changes as ref-
erences for endoscopic changes, sensitivity was
54 %, and specificity 100%, (Kappa value as a
measure of agreement 0.412; P: 0.000). Total
patients having microscopic esophagitis were
29 (60.4%), 13 patients 45% with ERD (Mi-
croscopic esophagitis with definite Erosive
Reflux Disease) and 16 patients 55% with

NERD (Microscopic esophagitis without defi-
nite Erosive Reflux Disease), and 19 patients
have no microscopic esophagitis making
39.6%. See table (2).

Table (2). Microscopic esophagitis categories; (NERD:
None Erosive Reflux Disease, ERD: Erosive Reflux
Disease, GEJ: Gastro Esophageal junction)

Microscopic esophagitis categories No (%)
e No Microscopic esophagitis 19 (39.6%)
e Microscopic esophagitis 29 (60.4%)
e Microscopic plus Macroscopic 13 (45%)
esophagitis (ERD) 16 (55%)
e Microscopic without Macro-
scopic esophagitis (NERD)
e  Microscopic esophagitis 29 (60.4%)
e Microscopic esophagitis (at GE
junction) 16 (33%)
= Without Goblet cells 7 (14.6%)
=  With Goblet cells
e  Microscopic esophagitis without 4 (08.3%)
Intestinal metaplasia at GEJ,
extending to 2cm above GEJ
e Microscopic esophagitis with 2(04.2%)
intestinal metaplasia at GEJ,
extending to 2 cm above GEJ
“short-segment Barrett’s
esophagus”
e Microscopic esophagitis with 0(00%)

Intestinal metaplasia at GEJ, ex-
tending more than 2cm above
GEJ
“long-segment, Barrett’s
esophagus”

We found that endoscopic finding has a posi-
tive correlation with histopathological findings
and RDQ while histopathological findings do
not correlate with RDQ see table (3).

Table (3). correlations between RDQ, endoscopic and
histologic picture.

Correla- P Value
tions *Not significant
(Pearson)  ** Significant
Microscopic
Esophagitisand =0.275 P=0.059*
RDQ
Microscopic
andMacroscopic =0.493 P=0.000**
Esophagitis
RDQand  Macro-
scopic Esopha- =0.496 P=0.000**
gitis0.217
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DISCUSSION

GERD subjects diagnosed based on RDQ score
of 8 or more were 37.5%, which was high
comparaed to other regional and international
studies. In a review article based on 15 studies
from 1999 to 2010, the prevalence of GERD in
Iran had been reported to be about 6.8% to
33% (Delavari, Moradi, Birjandi, Elahi, &
Saberifiroozi, 2012), and in a review article by
El-serag ef al. in 2013 the prevalence of GERD
was 18.1%-27.8% in North America, 2.5%-
7.8% in East Asia, 8.8%-25.9% in Europe, and
8.7%-33.1% in the Middle East based on the
weekly occurrence of GERD symptoms. The
GERD prevalence was 28.7% in Saudi Arabia
(Alsuwat, Alzahrani, Alzhrani, Alkhathami, &
Mahfouz, 2018).

Most studies using questionnaires might have
failed to distinguish the functional heartburn
(Jung, 2011). Our study sample was biased
toward persons undergoing upper endoscopy,
who are more likely to have more gastrointes-
tinal symptoms than the general population and
who may have GERD symptoms more fre-
quently, it was also biased because of small
sample size and this explains the low RDQ sen-
sitivity (50%), specificity (79%). Up to 27% of
our patients have positive upper gastro-
intestinal endoscopy findings, which is similar
to other regional and international studies that
reported up to 30% upper gastrointestinal en-
doscopy  findings.  (Mohamed et al
2014)("<5.pdf>,"),(Elmas  Kasap, Zeybel,
Asik, Ayhan, & Yiiceyar, 2011). The Los An-
geles classification system is based on the de-
tection of mucosal breaks in conventional en-
doscopy (Fock, Teo, Ang, Tan, & Law, 2009).
Upper endoscopy is considered by many as an
insensitive test for GERD as it often yields
normal endoscopic findings, in our study two-
thirds of patient have normal endoscopic find-
ing. It is also more invasive and expensive. It
is widely used in GERD for identifying and
grading severe esophagitis, monitoring patients
with Barrett's esophagus, or when other com-

plications of GERD are suspected. However,
endoscopy is the gold standard for the diagno-
sis of erosive GERD. In this study the sensitivi-
ty of endoscopy for GERD is poor, but it has
an excellent specificity of 100% (E. Kasap,
Zeybel, Asik, Ayhan, & Yuceyar, 2011; Rich-
ter, 1994). The term “microscopic esophagitis”
(ME) refers to a group of histological lesions
observed in most patients with GERD, both
ERD and NERD. Microscopic esophagitis
found in 29 (60.4%), ERD (Microscopic plus
Macroscopic esophagitis) 13 patients 45% and
NERD (Microscopic without Macroscopic
esophagitis) 16 patients 55% .(E. Kasap et al.,
2011). This goes with who found that histo-
pathological findings were more prevalent than
the endoscopic changes. In symptomatic pa-
tients of GERD, when endoscopy does not
show mucosal breaks, histopathological eval-
uation of distal esophageal mucosa may have a
promising diagnostic value and the recognition
of microscopic changes in NERD is important
in some subgroups of patients (i.e., those with
typical symptoms), and the histological diagno-
sis of GERD is generally believed to be of lim-
ited value as an initial tool for GERD evalua-
tion (McDonald, Graham, Lavery, Wright, &
Jansen, 2015; Schindlbeck, Wiebecke, Klauser,
Voderholzer, & Miiller-Lissner, 1996).

The finding of glandular mucosa without intes-
tinal metaplasia in the distal 2 cm of the tubular
esophagus was found in 7 (14.6%) of our pa-
tients, it is currently regarded as normal, but
indicates a much chronic acid exposure of the
lower esophagus. Specialized intestinal meta-
plasia with goblet cells in the esophagus, the
lower 2 cm of the tubular esophagus “short-
segment Barrett’s esophagus”, was found in
4.2% of our patients and also indicated a much
more severe acid exposure. (Csendes et al.,
1993; Jain, Aquino, Harford, Lee, & Spechler,
1998).

In this study we could not find any case with
long segment Barrett’s esophagus, and this
apparently is due to the small sample size of
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our study. In 2008, Fan and Snyder conducted
a retrospective study in the United States eval-
uating the medical records and endoscopic re-
ports of 4,500 patients, they reported a preva-
lence of Barrett’s esophagus of 4.4% and 1.5%
in those with and without gastroesophageal
reflux symptoms, respectively (Fan & Snyder,
2009). The prevalence of Barrett’s esophagus
was 3.77% in a Greek population undergoing
upper endoscopy not referred for GERD.

The histologic lesions in GERD are usually
limited to the distal esophagus. Standard sam-
pling should include the last 2 cm above the Z
line (2 biopsies at 2 cm and 2 biopsies on the
esophageal side of the Z line) (Schneider NI, et
al 2015). More proximal biopsies are less in-
formative. Endoscopy has a good correlation
with clinical symptoms and histopathology
findings, but no correlation was observed be-
tween clinical symptoms and histological find-
ings, see table (3). Our results are comparable
to the literature published in 2005 in Pakistan
(Zuberi BF, 2005).

CONCLUSION

The Gerd Q questionnaire with a score of > 8
as the diagnostic criteria of GERD is not a con-
clusive diagnosis of GERD in isolation, but is
of value in determining the need for further
investigation. Endoscopy is not a necessary
prerequisite to therapy for typical reflux symp-
toms, but it 1s indicated at the first presentation
for patients with alarm symptoms referable to
the upper gastrointestinal tract. A normal en-
doscopy does not exclude GERD when endos-
copy is inconclusive, adjunctive evidence from
biopsy findings can add confidence for a
GERD diagnosis. The disease follows a rather
benign course in most patients, the finding of
glandular mucosa without intestinal metaplasia
in the distal 2 cm of the tubular esophagus is
currently regarded as normal, but indicates a
much chronic acid exposure of the lower
esophagus (Gyawali et al., 2018). The histolog-
ic lesions in GERD are usually limited to the

distal esophagus, more proximal biopsies are
less informative.
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Abstract: This study aims to describe the admission pattern and outcome of patients in the pediatric
intensive care unit (PICU) at Tobruk medical center. We have retrospectively reviewed medical
files of PICU over the period from January to December of 2016 for children aged from 1month-15
years. A total of 1026 children were admitted to PICU at Tobruk medical center. Of the total, 55%
were males and 44.9% were females with male to female ratio of 1.2: 1. Age distribution showed
that 64% were infants (1month -1 year). Majority of admission during cold months (December,
January, and February) had the highest admission rate. Central nervous system and respiratory sys-
tem diseases (23%, 12%) respectively were the most diseases requiring PICU admission. Congeni-
tal heart diseases 10/26 (38.4%) was the most common cause of total death. 668(65%) patients im-
proved and were discharged from ICU, and 201 (19.5%) were transferred to pediatric ward for fur-
ther management and discharged in satisfactory condition. 99 (9.6%) patients left against medical
advice, and 32 (3%) patients transferred to more specified hospital and 26 patient died (2.5%). The
observed difference in the mortality was with the respect to age, length of stay, and the involved
systems. Neurological system remains a major cause for admission in ICU mainly for febrile con-
vulsion and was associated with considerable morbidity and mortality. Respiratory system was the
second cause mainly for pneumonia, and CHD was the major cause of death. The results concluded
that epidemiologic analysis of the pattern of patients admitted to our PICU showed different etiolo-
gies for admission.

Key words: Pediatric intensive care unit (PICU), children and mortality, Tobruk- Libya

INTRODUCTION

Intensive care is predominantly concerned with
the management of patients with acute life-
threatening conditions in a specialized unit.
Caring for critically ill children remain one of
the most demanding and challenging aspects of
the field of pediatrics (Carpenter, Dobyns, &
Lane, 2003).

Patients are admitted to a pediatric intensive
care unit because they require a very high level
of monitoring of vital signs and other body
functions. These patients may need mechanical
ventilation invasive intravascular procedures
and frequent attention by both the nursing and
medical staffs (Frankel, 2004). Children having

acute neurological deterioration, respiratory
distress, cardiovascular compromise, severe
infections, and accidental poisoning constitute
the major admission to a pediatric intensive
care unit (Jaimovich, 2004). Patients may be
discharged or ambulated from pediatric inten-
sive care unit once the disease process has re-
versed itself and care can be provided in less
intense environment (Frankel, 2004).

Disease pattern in a pediatric intensive care
unit, particularly in the early age group, is a
sensitive indicator of the availability, utiliza-
tion, and effectiveness of mother and child
health services in the community. Disease pat-
tern changes between different places and from
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time to time even at the same place (Parkash &
Das, 2005). Therefore, regular review of the
disease pattern in any particular setting is im-
portant for providing better services to the pa-
tients. In the past two decades, improvement in
life-sustaining technologies resulted in an in-
crease in the number of ICUs. Care of the criti-
cally ill patients is a resource- intensive, and
15-20% of hospital budgets are spent on the
ICUs. The focus on the quality and safety of
medical care is increasing because of the high
cost of healthcare and the potential for harm.
There are many evaluations of mortality and
incidence of complications, such as nosocomial
infection in the ICUs, with an increased em-
phasis on the quality improvement efforts and
the evaluation of outcome (Curtis et al., 2006;
Luce & Rubenfeld, 2002; Mehta et al., 2007).
This retrospective study was undertaken in or-
der to document the most common type of dis-
eases with which the children are admitted in
the intensive care unit, and the outcome of this
admission.

MATERIALS AND METHODS

Study design: This retrospective descriptive
cross-sectional study was conducted from Jan-
uary to December of 2016.

Study sitting: The PICU is a part of the pediat-
ric department (34 beds capacity), it contains
14 beds and equipped with central oxygen sup-
ply, suction lines, infusion pumps, and conven-
tional mechanical ventilator. PICU is staffed by
a consultant, 2seniors, and 2 resident doctors
on duty supported by 2 trained nurses.

Data were extracted from the patient's files
filled by resident doctors. Extracted data in-
cluded the following:

2- Age, sex, residency, nationality, ad-
dress, date of admission, and date of
discharge.

2-Clinical characteristic: provisional diagnosis,
any interventions, and the treatments received.

3-Relevant investigations including CBC and
differential blood count, CSF analysis for cell
counts and culture, blood sugar, serum calcium,

CRP, ESR, X-ray, CT scan, and MRI..
4-Length of stay (LOS), discharge, LAMA,
referral to another hospital for treatment, and
comparing the outcome between patients with
direct admission to ICU and patients trans-
ferred to ICU from the pediatric ward with in-
creased emphasis on the quality improvement
efforts and evaluation of outcome.

Data analysis:

Data were entered and analyzed using (SPSS)
Version 18. Statistics like mean, median, and
standard deviation were computed, and results
were presented as frequency tables and figures.

RESULTS

A total of 5133 children were admitted to the
pediatric department at Tobruk Medical Center
during the study period, and 1026 were admit-
ted to pediatric intensive care unit (PICU),
3150 admitted to pediatric ward. Males were
565 (55 %) and females were 461 (45%). Male
to female ratio was 1.2:1. Out of 1026,
1005(98%) were Libyans and Non-Libyans
children represented 21 (2%). Out of 1026, 930
(90%) were form Tobruk and 96 (9.3%) were
from outside Tobruk, their age ranged from 1
month to 15 years. Of the total admitted chil-
dren, 67.4% were between (Imonth -1 year),
followed by > 1-5 years (20.9%), while chil-
dren aged from 5 to 10 years and >10 years
were (9.3%) and (2.2%) respectively. (Table

).

Table (1). Distribution of patients according to age

No.of pa-

Age group tientz 7
Imonth-1 year 692 67.4%
>1 -5 years 215 20.9%
>5 — 10 years 96 9.3%
>10 years 23 2.2%
Total 1026 100%

We noticed that December, January, and Feb-
ruary had the highest admission rates (131,
123, and 118 respectively). Central nervous
system diseases (n=255, 24.8%), respiratory
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illnesses (n=159, 15.4%), and gastrointestinal
(n=120, 11.6%) were the most common diseas-
es requiring ICU admissions in this analysis.
Admissions also include cardiovascular (n=68,
7%), endocrine (n=23, 2.2%), hematology
(n=10, 0.9%), and others (n=167, 11.9%).

Commonest central nervous system diseases
requiring ICU care were febrile convulsion
(n=142/255 pts), meningitis (33/255 pts), cere-
bral palsy (n=28/255 pts), epilepsy (n=24/255
pts), encephalitis (11/255 pts), Brain tumor
(3/255 pts), hydrocephalus e shunt (9/255), fa-
cial palsy (4/255), and CVA (1/255).

Respiratory diseases required ICU admission
were pneumonia (n=83/159 pts, 52.2 %), aspi-
ration pneumonia (n=14/159 pts, 8.8%), bron-
chial asthma (n=30/159pts, 18.8%), acute
bronchiolitis (n=17/159pts, 10.6%), whooping
cough (n=11/159pts, 6.9%), chocking
n=2/159pts, 1.25%), and foreign body aspira-
tion (n=2/159pts, 1.25%).

Cardiac cases admitted include: congenital
heart disease (n=65 pts), myocarditis (n=2pts)
and supraventricular tachycardia (n=1 pt).

Regarding children with severe dehydration
(n=57 pts), 5 of them were hypernatremic
dehydration, and (52pts) were isonatremic

dehydration.

Endocrine diseases in this study were: diabetic
ketoacidosis (n= 17pts), hypoglycemic attack
(n=1 pts), and Hypocalcaemia (n=4 pts).
Among hypocalcaemia, two patients had rick-
ets and one case with hypoparathyroidism, and
they were presented with carpopedal spasm.

The renal illnesses admitted were a chronic re-
nal failure (n=4 pts), nephrotic syndrome (n=5
pts), congenital adrenal hyperplasia (n=1pt).

Others include: hematology (hemophilia,
G6PD, plastic anemia, leukemia), drowning,
snake bite, scorpion bite, head trauma with
convulsion, and electric shock. Poisoning in-

clude: drug ingestions (n =8 pts) ,organ phos-
phorus, hysterical (n=1pt),

Surgical cases include (hypertrophic pyloric
stenosis (n=6 pts), intestinal obstruction (n=4
pts), intussusception (n=5pt), and operating
esophageal Artesia with a gastrostomy tube
(n=1pt).

The outcome:

*Most of the patients, 668 (65%), improved and
were discharged from ICU, and 201 (19.5%)
were transferred to the ward when they were
not in need of intensive care or were dis-
charged home from ICU with a satisfactory
condition.

32 patients (3%) were referred to another spe-
cialized hospital for further management.
*Ninety-nine patients (9.6%) were left against
medical advice (LAMA).

*Twenty-six patients (2.5%) died (Figure 1).

y H LAMA
2.5% 4

3%

m IMPROVED
REFERRAL
m DIED

m transfer to P.W

Figure (1). Distribution of patients according to the out-
come

The commonest diseases requiring PICU ad-
mission were central nervous system diseases,
mainly febrile convulsion disease, followed by
respiratory system diseases

DISCUSSION

In various studies, it has been shown that inten-
sive care had a positive outcome for the vast
majority of critically ill children. However, car-
ing for critically ill children is a challenge in
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developing countries, where health needs often
outstrip available resources. Necessary equip-
ment is scarce and often is malfunctioned, and
trained manpower is limited. Management of
critically ill patients requires significant hu-
man, infrastructural, and financial resources
and these resources are typically limited in
low-income countries (Butt et al.,, 1990,
Gemke, Bonsel, & van Vught, 1995; Isamade,
Yiltok, Uba, Isamade, & Daru, 2007; Oke,
2001; Watters, 1993).

We noticed that infants (1 month-1 year) and
children up to 5 years were the most vulnerable
age groups representing the majority of admit-
ted patients to PICU, this is in consonance with
a study documented in Cairo by (Rady, 2014).
In a study in Bangladesh, 93.3% were below 5
years of age (Hoque, Masud, & Ahmed, 2012).
Another study in India found that 72.7% were
below 5 years of age (Abhulimhen-Iyoha,
Pooboni, & Vuppali, 2014). Male babies out-
numbered their female counterparts with a ratio
of 1.2:1 (568 vs 465), this reflects a gender bias
in parental health seeking behavior regarding
their children, or alternatively there may be an
epidemiological reason for male susceptibility
to infection or other conditions requiring ad-
mission. The male predominance at admission
is consistent with an Indian study where infants
represent 31%, and 63% of them were males
(Shah, Shah, Thapa, Shah, & Mishra, 2014).
Similarly, in study done in Ethiopia, where
they observed that admission of male children
was more than that for females children (93 vs.
77) with a male to female ratio of 1.2:1 (Abebe
& Girmay, 2015), As well as other studies, We
found that December, January, and February
had the highest admission rates which is similar
to a study in Egypt where they found that No-
vember and December had the highest admis-
sion rate (Rady, 2014), which reflects a possi-
bility of droplet infection (respiratory manifes-
tation) in winter season.

\Neurological system was the most common
involved system (24.6%) in total admission.

Diseases like febrile convulsion, meningitis,
encephalitis, and cerebral palsy were the com-
monest indications for admission in our set,
followed by respiratory illness, which represent
(15.5%) of the total admission, like pneumonia,
aspiration pneumonia whooping cough, and
acute bronchiolitis. This could be a reflection
of disease prevalence under five years of age;
this may be decreased by incorporating pneu-
mococcal vaccine in the national immunization
program. The predominance of neurological
diseases and respiratory illness at admission in
our study is similar to studies from Egypt and
Bangladesh (Hoque et al., 2012; Rady, 2014),
and another study also showed that respiratory
diseases 40%, followed by neurological illness
27% were the common cause of illness in their
PICU (Singhal, Kumar, Puliyel, Singh, &
Srinivas, 2001). In the current study, cardio-
vascular diseases represent 4% of the total ad-
mission, and 92.5% of them had congenital
heart disease, the most common cause of
deaths in PICU, where in studies in India, they
represents 41.1% and 6.5% respectively
(Abhulimhen-Iyoha et al., 2014; Shah et al.,
2014) While in a study in Pakistan, they found
that post cardiac surgery 34% to be the most
common condition (Haque & Bano, 2009).

In our study acute gastroenteritis represent
5.5% of the total admission, this may be due to
incorporating ROTA viral vaccine in the na-
tional vaccination program whereas in a study
done in India diarrheal diseases were the com-
monest cause of admission 26.8% (Sharma et
al., 2012). Out of 1026 child admitted,
668(65%) child were improved and transferred
to the ward or discharged home in satisfactory
condition, and 32 (3%) child were referred to
other specialized hospitals. The referred pa-
tients include: children with surgical problems,
patients for cardiac surgery, some patients need
special investigation like bone marrow aspira-
tion and MRI, and some patients were referred
to based on a family request in spite of the un-
necessary referral because of the lack of confi-
dence in the care provided to their children. 99
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out of 1026 patients (9.6%) left against medical
advice (LAMA), mainly for domestic reasons
including the lack of caring for children, and
the lack of confidence on the level of care pro-
vided to these children whereas in a study in
Bangladesh they found that 6 out of 119 (5%)
left against medical advice for the same rea-
sons(Hoque et al., 2012).

Twenty-six patients died during the course of
admission, giving an ICU mortality rate of
2.5%. This mortality rate was underestimated
because some of the referred children were
very sick, and some cases were received dead
but not registered for medico-legal causes. This
value is near to the result documented in re-
ported in India 2.6% and less than Hong Kong
6.7%, (Choi et al., 2005; Khilnani et al., 2004).
It is ,however, less than the overall mortality of
16.7% recorded in other parts of India, and
15% mortality rate documented in Brazil in
2010, and also less than that shown in Greece
9.7% (Costa, Delgado, Ferraro, & Okay, 2010;
Klem, Pollack, & Getson, 1990). ICU mortality
rate varies depending on the case age, gender,
length of stay and organizational aspects of the
unit (El - Nawawy, 2003). This study is a little
effort to determine the pattern of admission and
the outcome of critically ill children, and to
help these angles by making the critical care
more feasible.

CONCLUSION

Epidemiologic analysis of the pattern of pa-
tients admitted to our PICU shows different
etiologies for admission. On the top, there were
neurological and respiratory systems; and con-
genital heart disease was the major cause of
death. The absence of a high-dependency unit
at our hospital led to the admission of some
patients who were not ill enough to require
ICU admission. The high referral rate to special
units like pediatric surgery and ENT unit for
bronchoscopy may provide an argument for
establishing pediatric surgical and ENT de-
partment. Death rate was underestimated be-

cause some patients were brought in a serious
condition and we do not know their fate and
some cases were received dead but not regis-
tered for medico-legal causes.
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Abstract: The aim of this study was to investigate the response of broilers fed on test diets contain-
ing non-antibiotic growth promoters; Probiotic (Bio Plus 2B), Prebiotic (Techno Mos), Synbiotic,
and medicinal herbs (Mixture of Origanum majorana, Foeniculum vulgare, and Carum carvi in ra-
tio 1:1:1), each within two dietary protein levels (normal and low), on these broiler performance.
The study was carried out at the Poultry Research Center, Faculty of Agriculture; Alexandria Uni-
versity, Egypt. The experimental period lasted for 42 days. A total number of 500 days from Cobb
broiler chicks, with similar average live body weight, were randomly distributed into 10 treatments.
Each treatment comprised of 5 replicates of 10 chicks each. Ten experimental diets were formulated
to be approximately isocaloric and cover all nutrients required for broiler throughout two stages of
growth periods, starter diets (1 - 21) and finisher diets (22 - 42) days of age. Ten experimental diets
were consisting of two levels of crude protein (recommended or low (85% of recommended)) and
five feed-additive programmes (control, probiotic, prebiotic, synbiotic and medicinal plants). In
general, feeding broiler lower crude protein levels (-10% of NRC) resulted in poorer growth per-
formance, which was partially compensated with the non-antibiotic additives. Among the additives,
synbiotic had positively significant effects on FCR, BW.

Keywords: probiotic, prebiotic, synbiotic , medicinal plants , Performance, Broilers , Protein

INTRODUCTION tive impact on the environment (Barton, 2000;
Hinton, Kaukas, & Linton, 1986).

Feeding on sub-therapeutic levels of antibiotics

have been historically a common practice in
some sectors of the commercial broiler industry
in order to promote growth performance, pro-
tect overall flock health, and prevent diseases
(Goodarzi, Landy, & Nanekarani, 2013). How-
ever, the repeated use of antibiotics in poultry
diets has resulted in severe problems such as
higher resistance of pathogen to antibiotics,
imbalance of normal microflora in the gut, re-
duction in beneficial intestinal microflora, and
accumulation of antibiotics residue in animal
products and consequently increasing the nega-

As Barton (2000) reported, the emergence of
antibiotic resistance is closely related to the
amount of antibiotic residues in the environ-
ment, as the resistance to antibiotics is increas-
ing due to the misuse of antibiotics as growth
promoters (AGP) in animal feeds as well as the
treatment of humans and animals (Goodarzi et
al., 2013). The European Union recently has
released a report concluding that about 25,000
patients die each year from infections caused
by drug-resistant bacteria, which is equivalent
to €1.5 billion of medical healthcare costs
(Salim et al., 2013; Ziggers, 2011). Such data
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indicates the seriousness of the problem
throughout the globe and explains why many
countries world-wide have banned antibiotic
usage in livestock feeds.

Beneficial effects of dietary additives such as
probiotics, prebiotics and organic acids, on the
energy and protein utilization of poultry have
been reported (Angel, Dalloul, & Doerr, 2005;
Pirgozliev, Murphy, Owens, George, &
McCann, 2008; Samarasinghe, Wenk, Silva, &
Gunasekera, 2003; Yang et al., 2008). It has
also been suggested that feed additives may be
more efficient when low nutrient diets are fed.
Generally, low density diets are more profita-
ble and resulted in less environmental pollution
problems. In recent years, the high price of pro-
tein sources as well as environmental concerns
related to high nitrogen excretion have resulted
in increasing interest for using low protein di-
ets in poultry production (Torres-Rodriguez et
al., 2005). Considering the positive effects of
probiotics, prebiotics and organic acids on pro-
tein utilization, using low protein diets supple-
mented with these additives in broiler nutrition
may be practical. In this regard, Angel et al.
(2005) reported that feeding on low nutrient
diets resulted in poorer performance, but die-
tary inclusion of probiotics helped the birds to
overcome this negative effect by improving
nutrient retention. Moreover, it has been re-
ported that probiotics, prebiotics, and organic
acids have positive effects on the immunity
system (Huang et al., 2007; SA, El-Sanhoury,
El-Mednay, & Abdel-Azeem, 2008; Zulkifli,
Abdullah, Azrin, & Ho, 2000). However, there
are only a few comparative reports on the ef-
fects of probiotics, prebiotics and organic acids
on performance, immunity and the intestinal
morphology of broilers fed on different levels
of protein. Consequently, the current study was
designed to investigate the response of broilers
to diets supplemented with non-antibiotic
growth promoters (probiotic (BioPlus 2B),
prebiotic (TechnoMos), symbiotic, and medici-
nal herbs (Mixture of Origanum majorana,
Foeniculum vulgare and Carum carvi in ratio

1:1:1), within two dietary protein levels (nor-
mal and low), on the Performance of Broilers.

MATERIALS AND METHODS

This study was conducted at Poultry Research
Center, Faculty of Agriculture, Alexandria
University. The experimental work was carried
out at the broiler Production Unit, the current
study was designed to investigate the response
of broilers fed on test diets containing non-
antibiotic growth promoters (probiotic (BioPlus
2B), prebiotic (TechnoMos), Synbiotic, and
medicinal herbs (Mixture of Origanum ma-
jorana, Foeniculum vulgare and Carum carvi
in ratio 1:1:1), within two dietary protein levels
(normal and low), on broiler performance .

(Probiotic (BioPlus 2B) and prebiotic (Tech-
noMos) were purchased from the local market
which were German originated products and
imported within the same production season,
and the medicinal herbs (Mixture of Origanum
majorana, Foeniculum vulgare and Carum
carvi in ratio 1:1:1) was purchased from the
local market, and a sample was utilized for fur-
ther chemical evaluation.

Additives (probiotic, prebiotic and Herbs).
All additives were commercial products in
powder form and added to the diets according
to the levels recommended by the manufactur-
ers. Additives and their dosages were:

Probiotic (BioPlus 2B):

Mixture of Bacillus licheniformis spores and
Bacillus subitlis spores (DSM5750) in ratio
1:1, at 1g/kg of the starter and finisher diets.

Prebiotic, TechnoMos:

Biological active materials from the cell wall,
fractions of Saccharomyces cerevisiae rich in
1,3 B-glucans and mannans 1000g, contains

Total Glucans 24%
B-glucans 20%
a-glucans and free

glucans 4%
Total mannans: 18%

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Synbiotic: (Mixture of Probiotic and Prebiotic
inratio 1:1).

Herbs:

(Mixture of Origanum majorana, Foeniculum
vulgare and Carum carvi in ratio 1:1:1).

Experimental diets

This experiment was designed in a 2 x 5 facto-
rial arrangement with two levels of dietary
crude protein (CP) and a four feed-additive
programmer. The two levels of protein were
the recommended: 230 and 200 g CP/kg for
starter and finisher diets, respectively (Council,
1994), and low levels: 195 and 170 g CP/kg for
starter and finisher diets, respectively. The
feed-additive programmer was as follows:

1. The basal diet without any feed additive
served as the control.

2. The basal diet supplemented with probiotic
(1g/Kg).

3. The basal diet supplemented with prebiotic
(1g/Kg).

4. The basal diet supplemented with probiotic
and prebiotic (Synbiotic) (1g/Kg).

5. The basal diet supplemented with medicinal
herb (1.5g/Kg).

The compositions of the experimental diets are
presented in Table 1.

Table (1). Composition and Calculated Analysis of the basal Experimental Diets (g/kg).

Experimental diets

Ingredients,% Starter 1 to 21 Day

Grower 21 to 42 day

Recommended Recommended Low
Protein Protein Protein Protein

Yellow Corn 552.00 660.00 600.00 706.00
Soybean Meal 44% 310.00 230.00 262.00 190.00
Corn Gluten Meal 80.00 60.00 80.00 50.00
Di-calcium phos- 15.00 15.00 15.00 16.00
phate
Lime stone 13.00 14.00 13.00 13.00
Salt (NaCl) 35 4.5 3.5 3.5
Veg. oil 20.00 10.00 20.00 15.00
L-lysine 0.00 1.52 0.20 2.00
DL-Methionine 1.58 2.00 1.95 2.25
Premix * 3.00 3.00 3.00 3.00
Total 1000 1000 1000 1000
Calculated analysis
Crude Protein 0/}0] 23.46 19.2 21.3 17.4
M.E. (kcal/ kg) 3149 3156 3285 3297
C/P 134 164 154 189
Fat 5.8 7.20 6.4 7.8
Crude Fiber, % 2.44 2.9 2.63 3.1
Calcium, % 1.02 1.07 0.98 1.03
Phosphorus 0.50 0.50 0.50 0.50
Methionine % 0.45 0.46 0.43 0.42
Lysine % 1.19 1.18 1.07 1.05

* premix each kg contain vit. A (12 M.L1.U.), vit. D3 (3 U.L.U.), vit. E (10g), vit. K2 (1g), vit. B1 (1g), vit. B2 (5g), vit. B6 (1.5g), vit.
B12 (10g), Pantathenic acid (10g), Nicotinic acid (20g), Folic acid (1000 mg), Biotin (100g), Choline chloride (500g), Copper (15g),
Iodine (9g), Iron (35g), Manganese (66g), Zinc (66g), Selenium (30g).

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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The 2 levels of CP were the (Council, 1994) -
recommended level (23 % CP, for the starter
and %21 grower diets, respectively) or the low
level (19 % CP for the starter and %17 finisher
diets, respectively).

The starter and grower diets in mash form were
fed from 1 to 21 d and 22 to 42 d of age, re-
spectively.

Statistical Analysis:

Data from all response variables were subject-
ed to one analysis of variance applying SAS
program (SAS, 2008) using General Linear
Model (GLM). Significant differences among
treatment means were separated using Dun-
can’s multiple range procedure (Duncan, 1955)
at 0.05, 0.01 and 0.001 probabilities.

The statistical model used was as follows:
Yijk=p + Si + Jj+ (S))ij + eijkl
Where:

Yijk= Observed value of the dependent varia-
ble.

pn = Overall mean.
Si = Effect of protein level.
Jj = Effect of feed additives inclusion.

(S))1 j=Interaction between protein level and
feed additives inclusion.

eijjkl = The experimental random error.
RESULTS AND DISCUSSION

Performance traits:

Live Body Weight

The average live body weights of broilers
throughout the six weeks experimental period
as affected by different dietary additives under
two levels of protein are presented in Table (2).
It is clearly shown that no significant differ-

ences in body weight could be detected in ini-
tial body weight at day one of age. The interac-
tion effect between the different additives and
the two levels of protein started to show at two
weeks of age with the probiotic and synbiotic
treatments under the recommended level of
protein having the highest body weights with a
5.1 and 2.6% increase compared to the control
treatment under the recommended protein level
(p < 0.001), respectively. Lowest live body
weight was observed with the prebiotic treat-
ment under the low level of protein with a re-
duction of 21.7% compared to the control
treatment under the recommended level of pro-
tein and 7.5% compared to the control treat-
ment under the low level of protein (p< 0.001).
These effects were sustained to the end of the
experimental period. At 6 weeks of age, the
highest body weights were observed under the
herb, synbiotic and probiotic treatments under
the recommended level of protein with 4.9, 4.7
and 4.5% increases compared to the control
treatment under the recommended level of pro-
tein, respectively (p< 0.05). At the end of the
experiment period, the lowest body weight was
observed with the probiotic treatment under the
low level of protein with a reduction of 4.49%
compared to the control treatment under the
recommended level of protein, and 1.4% com-
pared to the control treatment under the low
level of protein (p< 0.05).

Effects of different levels of protein on live
body weight regardless of feed additives are
presented in Table (2). After only one week of
treatment, the effect of low protein level was
observed and sustained until the end of the ex-
perimental period. Low protein levels signifi-
cantly reduced live body weight by 5.5, 19.4,
24, 39, 45.8 and 43.6% compared to the rec-
ommended protein treatment throughout the 6
weeks experimental period, respectively
(p<0.001).

Effects of different feed additives on live body
weight regardless of protein levels are present-
ed in Table (2). Different feed additives effects

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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started to show from the second week of age.
By the end of the experimental period, different
feed additives increased live body weight to
reach 103, 102, 105 and 103% of control val-
ues with the probiotic, prebiotic, symbiotic,
and herb treatments, respectively (p<0.05).

(SM Kabir, 2009; Torres-Rodriguez et al.,
2007) reported that administration of probiotic
to turkeys increased the average daily gain and
market body weight, representing an economic
alternative to improve turkey production. How-
ever, (Aksu, Esenbuga, & Macit, 2006; SM
Kabir, 2009) used Saccharomyces cerevisiae as
a dietary probiotic to assess performance and
found no overall weight gain difference. Probi-
otic is a generic term, and products can contain
yeast cells, bacterial cultures, or both that stim-
ulate microorganisms capable of modifying the
gastrointestinal environment to favor health
status and improve feed efficiency (Dierick,
1989; SM Kabir, 2009). Several studies report-
ed that probiotics have beneficial effects on
growth performance (Apata, 2008; Awad,
Ghareeb, Abdel-Raheem, & Bohm, 2009;
Dizaji, Hejazi, & Zakeri, 2012; SML Kabir,
Rahman, Rahman, Rahman, & Ahmed, 2004;
Khaksefidi &  Ghoorchi, 2006; Kralik,
Milakovi¢, & Ivankovi¢, 2004; Mountzouris et
al., 2007; Sen et al., 2012; Shim et al., 2010;
Solis de los Santos et al., 2005).

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
ISSN: online 2617-2186 print 2617-2178

310



Al-Mukhtar Journal of Sciences 33 (4): 306-322, 2018

Table (2). Effect of protein level and non- antibiotic feed additives and their interaction on body weight at different ages of broilers.

Body weight Bod Body weight d Body weight Body weight d Body weight Body weight
y weig y y weig y weig y weig y weig y weig
Protein level Additives dl1 weight 14 d21 28 d3s d42
d7
Interaction Effect
Control 4036 +£0.61 169.36 +£228 438.20° +£7.47 838.28° 854 1438.88° £14.06 2060.84° +£36.66 2508.48°  +£5945
Probiotic 4032 +046 16428 +£2.18 460.68° +6.77 880.24* +12.70 1486.28" +17.57 2066.80° +3426 2621.12°  +28.03
Recommended Prebiotic 4040 +0.38 170.60 +2.60 44484 +450 815.68° +14.79 1411.44° +13.13 2005.46° +£36.89 2556.58°  +2922
Synbiotic 4032 +£0.39 169.84 +237 449.64° +8.16 85628 +14.78 1474.80° +17.32 2051.72% +£22.81 2625.96°  +31.26
Herb 40.84 +0.54 16744 +£296 44380 +£8.19 857.88° +£12.53 1487.76" +16.59 2119.96* +38.73 2630.52°  +40.63
Control 40.72 +0.68 15840 +129 371.08° £6.69 662.32° +£6.14 924.00° +13.40 1169.12° +28.36 144528%  +£3996
Probiotic 40.50 +057 159.62 +1.16 347.62%° +6.09 648.12° +£122 877.83¢ +£14.03 1100.50 +£24.95 1425.46° +63.23
Low Prebiotic 4048 +0.40 158.08 +£1.60 343.32° +£5.18 641.80% +£9.79 874.44% +1531 1104.68% +£26.13 1478.56%  +£31.61
Synbiotic 39.64 +052 161.16 +122 362.68% +597 65440 +870 880.00% +17.00 1085.21° +16.57 1493.08°  +34.05
Herb 40.88 +052 157.6 +5428 376.88° £5.62 620.96° +8.06 894.60¢ £20.09 1121.28% +33.12 1456.32%  +46.75
Main Effects of Protein Level
Recommended — 40.44 +0.21 168.30° +1.11 447.43* +£321 849.67° +£5.98 1459.8° +£7.46 2061.40° + 1544 258879  +17.98
Protein Low 4044 +024 158.98° +£120 36041° +£2.86 64550° +422 89027° +731 1116.54° +£11.96 1459.75°  +19.63
Main Effects of Feed Additives
Control 40.54 +£0.45 163.88 +1.52 404.64° +6.90 750307 +13.60 1181.44% +38.01 1614.98° +67.70 1976.88°  +83.81
Probiotic 4040 +036 162.01 +£1.28 40530® +£9.32 766.55° +18.89 1188.27* £4530 1593.51®° +72.84 203549  +£92.63
Additives Prebiotic 4044  +£027 16434 +£1.76 394.08° +£8.00 728.74° +£1521 1142.94° +£39.63 1545.88° +68.68 200657  +80.65
Synbiotic 39.98  £0.32 165.50 +1.45 406.16° +7.97 755.34® +£16.73 1177.40° £44.15 157833 +71.13 2071.08°  +84.87
Herb 40.86 +£0.37 162.56 +3.13  41034* +6.85 739.42° +£18.46 1191.18® £4428 1620.62° +75.66 2043.42®°  +8929
ANOVA
S.0.V

Pr x Add NS NS sk * * *

Protein (PI') NS KKk KKk skekk skekk kksk kksk

Additives (Add) NS NS * * * *

a,b,c,.. Means with different superscripts in certain column for each effect at certain age are significantly different (P < 0.05)

NS= Non- significant. (* P <0.05)

(**P<0.01) (*¥***P<0.001).
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Live Body Weight Gain

The body weight gain of broilers throughout
the six weeks experimental period as affected
by different dietary additives under two levels
of protein are presented in Table (3).
There were no significant differences in body
weight gain from day one till the first week of
age. During the second week of age, the high-
est body weight gain was observed with the
probiotic treatment under the recommended
level of protein with an increase of 10.3%
compared to the control treatment under the
same level of protein (p<0.01). Lowest body
weight gain at the same age was observed with
the prebiotic treatment under the low level of
protein with a decrease of 31.1% compared to
the control treatment under the recommended
level of protein, and 12.9% compared to the
control treatment under the low level of protein
(p< 0.01). At 6 weeks of age, the highest body
weight gain was observed under the synbiotic
treatment under the recommended level of pro-
tein with 4.9% increase compared to the con-
trol treatment under the same level of protein,
(p< 0.05). At the end of the experiment period,
the lowest body weight gain was observed with
the control treatment under the low level of
protein with a reduction of 43% compared to
the control treatment under the recommended
level of protein (p< 0.05). Overall the whole
experimental period, the highest body weight
gain was observed with the herb treatment un-
der the recommended level of protein, and the
lowest with the probiotic treatment under the
low level of protein (p< 0.05).

Effects of different levels of protein on body
weight gain regardless of feed additives are
presented in Table (3). After only one week of
treatment, the effect of low protein level was
observed and sustained to the end of the exper-
imental period. Low protein level significantly
reduced body weight gain to reach 93, 72.6,
70.5, 40, 37.7 and 69.2% of the recommended
protein treatment values throughout the 6
weeks experimental period, respectively
(p<0.001). Over all the experimental period,

the gain under the low level of protein was
lower than the gain obtained with the recom-
mended level of protein by 44% (p<0.001).

Effects of different feed additives on body
weight gain regardless of protein levels are
presented in Table (3). Different feed additives
did not show significant effects except at the
end of experimental period. By 6 weeks of age,
different feed additives increased body weight
gain to reach 137, 127.5, 135.6 and 117% of
control with the probiotic, prebiotic, symbiotic,
and herb treatments, respectively (p<0.001).
Over the whole experimental period, the high-
est gain was obtained with the synbiotic treat-
ment (p<0.01).

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Table (3). Effect of protein level and non- antibiotic feed additives and their interaction on body weight gain at different ages of broiler

Protein Additives Body weight Body weight Body weight Body weight gain Body weight Bodyweight gain  Body weight gain Over
gaind 1-7 gaind 7-14 gaind 14-21 d21-28 gain d 28-35 d 35-42 All
Interaction Effect
Control 129.0 +£222  268.84" +7.65 400.08° +9.18 600.60° =£16.55 621.96° +33.96 446.48° +3555 2468.12°  +59.60
Probiotic 123.96 +2.40 296.40° +7.13 41956 +11.49 606.04° +24.08 580.52° +£32.03 554.32% +27.74 2580.80®  +28.14
Recommended Prebiotic 13020 +£2.64 27424 +£498 370.84° +£16.76 595.76° +£17.11 588.66° +33.11 551.12° +£34.15 251621°  +29.09
Synbiotic 129.52 +£220 279.80° +£7.19 406.96° +14.63 618.20° +16.78 576.92° +26.03 568.92° +£32.80 2585.64°  +31.32
Herb 126.60 +£2.76 27636™ +8.07 414.08" +14.18 629.88* +19.81 632.16° +41.84 510.56° +£23.62 2589.68*  +41.02
Control 117.68 +1.42 212.68° +6.74 291.24% £10.70 261.68° +13.69 245.12° +£2038 276.16° +£29.40 1404.56°  +40.10
Probiotic 121.70 +£225 193580 +7.82 293.16° +£14.86 228.45% +14.63 218.709 +£2028 434.87° +46.03 1389.017 +£59.82
Low Prebiotic 117.60 +£1.51 18524% +496 29848 £12.56 232.64° +17.17 23024 +16.06 373.88° +£23.17 1438.08°¢ +£31.62
Synbiotic 121.52 £1.30 201529 +6.08 291.72% £11.77 225.60° +14.75 208.58° +12.76 407.87% +£28.10 1453509 +£33.89
Herb 116.80 +5.47 219.20° +6.02 244.08° +10.83 273.64° +21.66 226.68° +17.32 335047 +£2033 141544  +4685

Main Effects of Protein Level

Recommended 127.85" +1.10 279.12* +3.22  402.30° +6.13 610.09° +£847 600.13" +15.0 526.08" =+ 1423 254835° +18.03

Protein Low 119.04° +1.27 202.51° +3.01 283.66° +5.66 244.53° +7.54 226.06° +7.82 364.65° +1432 1420.10° +19.24
Main Effects of Feed Additives
Control 12334 +£1.53 240.76 +6.44 34566 +1044 431.14 +£2644 43354 +£3329 361.32° +£25.87 1936.34°  +83.87
Probiotic 122.85 +1.63 246.04 +9.07 357.65 +12.99 421.10 +30.66 40330 =+3224 49581° +27.71 1997.06®  +91.85
Additives Prebiotic 123.90 +1.75 229.74 +724 33466 +11.58 41420 +£2857 40579 =+31.49 460.69° +23.96 1966.14°  +80.65
Synbiotic 125.52 +£1.39 240.66 +727 34934 +1241 42190 +£30.14 396.51 +£30.28 490.04° +£24.39 2031.12°  +84.81
Herb 12170 +£3.11 24778 +6.44  329.08 +1501 451.76 +£2930 42942 +36.62 422.80° +19.87 2002.56®  +89.35
ANOVA
S.0.V
PI'XAdd NS kk *k * * * *
Protein (PI') kskk *kskk skskk skkk skskk *kkk kskk
Additives (Add) NS NS NS NS NS ok *
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Feed Intake

The feed intake of broilers throughout the six
weeks experimental period as affected by dif-
ferent dietary additives under two levels of pro-
tein are presented in Table (4). Effects of dif-
ferent additives under the two levels of protein
fluctuated throughout the experimental period
with the control group under the recommended
protein level consuming highest amounts of
food. By the end of the experimental period,
the lowest feed was consumed by the herb
treated group under the low level of protein
representing 46% of feed consumed by the
control group under the recommended level of
protein, and 71% of feed consumed by the con-
trol group under the low level of protein
(p<0.001). Over all the experimental period,
the highest amount of food was consumed by
the control treatment under the recommended
level of protein and the lowest by the probiotic
treatment under the low level of protein
(p<0.001).

Effects of different levels of protein on feed
intake regardless of feed additives are present-
ed in Table (4). After only one week of treat-
ment, the effect of low protein level was ob-
served and sustained to the end of the experi-
mental period. Low protein level significantly
reduced feed intake to reach 83, 86, 87, 74, 58
and 58% of the recommended protein treatment
values throughout the 6 weeks experimental
period, respectively (p<0.001). Over the whole
experimental period, the low protein groups
consumed 68% of the feed consumed by the
recommended protein groups (p<0.001).

Effects of different feed additives on feed in-
take regardless of protein levels are presented
in Table (4). At the end of the experimental
grower period (35-42 d), different feed addi-
tives of probiotic, prebiotic, symbiotic or herbs
reduced the amount of feed intake to reach 94,
85, 85 and 85% of that of the control group,
respectively. Over all the experimental period,
the highest amount of feed was consumed by

the control group and the lowest was by the
probiotic groups.

The improvement in growth performance and
feed efficiency of broiler chickens fed diet
supplemented with different strains of probiot-
ics (Awad et al.,, 2009; Awad, Ghareeb, &
Bohm, 2010; SML Kabir et al., 2004;
Mountzouris et al., 2007; Sen et al., 2012) are
supposed to be induced by the cumulative ef-
fect of probiotic action including the improve-
ment of feed intake and digestion (Shim et al.,
2010), increased digestive enzyme activity and
decreased ammonia production (Jin, Ho,
Abdullah, & Jalaludin, 2000; Sen et al., 2012),
maintenance of beneficial microbial population
(Fuller, 1989), and alteration of bacterial me-
tabolism (Jin et al., 2000; Sen et al., 2012).
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Table (4). Effect of protein level and non- antibiotic feed additives and their interaction on Feed intake of broiler at different ages of broiler

. .\ Feed intake d Feedintake (g)d  Feed intake Feed intake (g) d Feed intake (g) d Feed intake ( Feed intake 1-
protein Additives 1-7 ® 7-14 & d 14-21(g) 21-28 © 28-35 © d35-42 ® 42d ©
Interaction Effect

Control 173° 284 497° 807° 961° 1072° 3794.06
Probiotic 170° 270 466 724% 857° 1008° 3494.08°
Recommended Prebiotic 174 271 471%® 764° 841° 969° 3472.40°
Synbiotic 172° 268 468"® 730 869° 967° 3474.25¢
Herb 160° 264 459 822" 910® 1028° 3644.11°
Control 142 245 449° 597¢ 609° 698¢ 2740.10¢
Probiotic 158.° 237 410° 539¢ 4824 646° 2280.90¢
Low Prebiotic 149° 232 406° 576 504¢ 543" 2408.25¢
Synbiotic 129¢ 228 399° 5374 4934 545" 2330.10°
Herb 128¢ 224 390° 591° 487¢ 493F 2313.25°

SEM 1.7 0.8 1.6 2.7 3.8 6.4 8.7

Main Effects of Protein Level
Recommended 170? 2712 4722 769° 887° 1009* 3575.68%
Protein Low 141° 233P 410° 568° 515° 584° 2415.46°
SEM 0.82 1.07 1.64 2.94 4.11 9.71 18.06
Main Effects of Feed Additives
Control 157.500° 264.500° 473.000° 702.000° 785.000° 885.000° 3267.03"
Probiotic 164.183" 253.959° 438.448° 633.571¢ 673.734% 830.877° 2899.83¢
Additives Prebiotic 161.500° 251.500%° 438.500° 670.000° 672.500° 751.653¢ 2940.20%°
Synbiotic 150.500¢ 248.000% 433.500° 633.500° 681.000° 756.000° 2902.05¢
Herb 144.000° 244.000° 424.500¢ 706.500° 698.500° 760.500° 2978.50°
SEM 2.21 3.11 4.56 14.41 26.67 34.13 85.69
ANOVA
S.0.V

Pr x Add Kk sk NS *kk KKk KKk KKk kK%

Protein (Pr) Hokk ok otk w3k E ok ok w3k % ok

Additives (Add) ok okok *okok ok ok ok ok

a,b,c,.. Means with different superscripts in certain column for each effect at certain age are significantly different (P < 0.05)
NS= Non- significant. ( * P <0.05) (**P<0.01) (***P <0.001).
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4. Feed conversion ratio

The feed conversion ratio of broilers through-
out the six weeks experimental period as af-
fected by different dietary additives under two
levels of protein are presented in Table (5). By
the end of the experiment period, synbiotic
treatment showed the best feed conversion ratio
under both protein levels (p<0.05), whereas the
worst was attributed to the low protein control
treatment followed by the normal protein con-
trol treatment. It was noticed that different
treatment improving effect was more profound
under the low protein diet compared to their
effect under the recommended protein diet.
Feed conversion ratio under the recommended
protein level improved by 28, 26, 30 and 21%
and by 49, 48, 53, and 47% under the low pro-
tein diet with the probiotic, prebiotic, synbiotic
and herb treatments, respectively. This comes
in good agreement with previous findings, in
general, these additives have proved to be most
effective under conditions of stress, possibly
the presence of unfavorable organisms, ex-
tremes in ambient temperature, diseases,
crowding and poor management (Midilli et al.,
2008) or in this case low protein diet. Over the
whole experimental period, the worst feed con-
version ratio was attributed to the low protein
control and the best to the synbiotic treatment
under the recommended protein level although
without a significance.

Effects of different levels of protein on feed
conversion ratio regardless of feed additives
are presented in Table (5). During the six
weeks experimental period, low protein groups
had the worst feed conversion ratio compared
to the recommended protein groups except for
those at periods. Over the whole experimental
period for groups fed on low protein diets, their
feed conversion ratio was worse by 23% com-
pared to those fed on recommended protein
levels (p<0.001).

Effects of different feed additives on feed con-
version ratio regardless of protein levels are
presented in Table (5). By 6 weeks of age, dif-

ferent feed additives improved feed conversion
ratio by 39, 38, 42 and 35% compared to con-
trol with the probiotic, prebiotic, synbiotic and
herb treatments, respectively (p<0.001). Over
all the experimental period, the synbiotic
groups had the best feed conversion ratio.

As a feed additive, probiotics has a good im-
pact on the poultry performance (Stavric and
Kornegay, 1995; Rowghani, Arab, &
Akbarian, 2007). Mechanisms by which probi-
otics improve feed conversion efficiency in-
clude alteration in intestinal flora, enhancement
of growth of nonpathogenic facultative anaero-
bic and gram-positive bacteria forming lactic
acid and hydrogen peroxide, suppression of
growth of intestinal pathogens, and enhance-
ment of digestion and utilization of nutrients
(SM Kabir, 2009). Therefore, the major out-
comes from using probiotics include improve-
ment in growth, reduction in mortality (SM
Kabir, 2009; Kumprecht & Zobac, 1998), and
improvement in feed conversion efficiency,
which are consistent with the findings of Tor-
tuero and Fernandez (Tortuero & Fernandez,
1995) who observed an improvement in feed
conversion efficiency as supplemented diet
with probiotic with the supplementation of
probiotic to the diet (SM Kabir, 2009).
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Table (5). Effect of protein level and non- antibiotic feed additives and their interaction on Feed conversion ratio at different ages.

Feed conver-

Feed conver-

Feed conver-

Feed conversion

Feed conver-

Feed conversion

Feed conversion

protein Additives sion (g)d 1-7 sion(g)d 7-14 sion(g)d 14-21 (g)d21-28 sion (g) d 28-35 (g) d 35-42 (g) Over All
Interaction Effect
Control 134 +0.02 1.08 +0.03 125 +£0.02 1.36° +0.03 1.68° +0.11 2.70° +0.19 155 +0.03
Probiotic 138 +£0.02 092 +£0.02  1.13° +003 1.25° +0.07 177 +£028 192 £0.09 135 +0.01
Recommended Prebiotic 135 +0.02 0.99 +0.01 1.34° +0.07 130° +0.03 1524 £0.08 199  +0.18 139  +0.01
Synbiotic 133 +£0.02 097 +£0.02 120° +006 120° +0.03 1599 £0.08 1.90° +0.17 134  +0.01
Herb 128 +£0.02 097 +£0.03 1.13° £0.03 133° +0.04 1.67° +0.16 2.13° +0.11 141  +£0.02
Control 120 +0.01 1.18 +004 159° =+006 241° +0.11 3.05° +032 3.13* +026 198 +0.03
Probiotic 129 +£0.01 125 +£004 155 +0.15 2.62® +£0.19 256> +022 159 +0.10 1.67 +0.03
Low Prebiotic 127 +0.01 127 +003 142° +006 288  +026 247° +0.18 1.60° =+0.10 1.69 +0.03
Synbiotic 1.06 +0.01 1.15 +0.03 141° +005 2.62® +0.16 260° +0.18 147° +0.09 1.62  £0.03
Herb 1.14 +0.04 1.04 +£002 1.69° +0.09 249>  +0.19 247° +020 1.63° +0.12 167 +0.04
Main Effects of Protein Level
Recommended ~ 1.33* +0.01 099° +0.01 121° +0.02 129° +002 1.65° +0.07 213 +0.07 141° +0.01
Protein Low 1.19° +0.01 1.18* +0.01 1.53* +0.04 2.60° +0.08 2.63* +0.10 1.89° +0.08 1.73* +0.02
Main Effects of Feed Additives
Control 1.27° +£0.01 1.13® +0.02 142 +0.04 1.89 +0.09 237 +0.19 291* +0.16 1.77° +0.04
Probiotic 1.34* +0.01 1.08® +003 133 +0.08 192 +0.14 216 +0.18 1.76° +0.07 151> +0.02
Additives Prebiotic 1.31% +0.01 1.13*  +0.02 138 +0.04 2.09 +0.17 200 +0.12 1.79°  +0.10 1.54° +0.02
Synbiotic 1.20° +0.02 1.06™ +002 130 +0.04 191 +0.13  2.09 +0.12 1.69° +0.10 1.48 +0.02
Herb 1.21° +£0.02 1.00° +002 141 +006 191 £0.12 207 +0.14 1.88° +0.08 1.54° +0.03
ANOVA
S.0.V

Pr x Add NS NS * * NS

Protein (PI') kskk kskk skskk skskk *ksksk * kkk

Additives (Add) ok ok NS NS NS ok ok

a,b,c,.. Means with different superscripts in certain column for each effect at certain age are significantly different (P < 0.05)
NS= Non- significant. (*P<0.05) (**P<0.01) (***P<0.001.)
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CONCLUSION

There is a worldwide attempt to reduce antibi-
otic use in animal production as it cause an in-
crease in microbial resistance to antibiotics,
and also residues in animal products can be
harmful to consumers (Jin, Ho, Abdullah, &
Jalaludin, 1998; Wang & Gu, 2010). Therefore,
the need for alternative techniques for poultry
production is increasing and the contribution of
probiotics may be considerable (Patterson &
Burkholder, 2003; Wang & Gu, 2010).

Based on the gained results, it can be conclud-
ed that the addition of synbiotic in broilers
chicken diet has a significant influence on
productive performance and the final body
weight. It could be concluded, under conditions
of the current study, that synbiotic showed sig-
nificant effects on the performance of broiler
chickens. Further research is still in need to
verify current results.
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Abstract: Urinary Tract Infections (UTIs) are predictable bacterial infections which occur
frequently especially during infancy. The aim of the present study was to evaluate the etiology
and antimicrobial resistance patterns among infants and children who approached our hospital
for the treatment of UTIs. In this observational study which was carried out from January
2009 to December 2010. Two hundred and six (206) urine samples, which were collected
from children admitted to Benghazi Children’s Hospital (Nephrology department) with sus-
pected UTIs, were studied. Demographic characteristics, etiological agents, and antimicrobial
resistance were evaluated. 58 patients (28.2%) had a positive urine culture, and the majority
of UTIs were occurring in females. The most common presenting symptoms were fever, dysu-
ria, and abdominal pain. The most common isolated pathogen was Escherichia coli (67.2%),
followed by Klebsiella pneumonia (20.7%), Pseudomonas aeruginosa (3.4%), Proteus mira-
bilis (3.4%), Klebsiella oxytoca (1.7%), Enterobacter casseliflavus (1.7%) and Enterobacter
cloacae (1.7%). In the current study, most of the infected cases were females, and fever was
the most common presenting symptom. All isolated bacteria were highly sensitive to Mero-
penem (98.1%), Imipenem (96.3%), Amikacin (96.2%), Cefoxitin (81.1%), and Ciproflaxacin
(80%) , and had a high resistance rate to Ampecillin (89.1%) and Cephalothin (60.4%). This
phenomena may be contributed to the frequent useage and miss-use of antibiotics without

medical prescription.

Keywords: Urinary tract infection, urine culture, Antibiotic susceptibility

INTRODUCTION

Urinary tract infection (UTI) is defined by the
presence of multiplying organisms in the uri-
nary tract, which is usually sterile (Svanborg
& Godaly, 1997). UTI is a term applied to a
variety of clinical conditions ranging from
asymptomatic presence of bacteria in the urine
to severe infection of the kidney with resultant
sepsis (Tanagho, 2008). UTI may be caused by
any pathogen that colonizes the urinary tract
(eg, Bacteria, Fungi, Parasites, and Viruses).
UTI of bacterial infection affects any part of
the urinary tract (Alinea & Mantaring III,

2002). Its clinical spectrum ranges from
asymptomatic to severe infection inflammatory
markers due to a colonization of the urinary
tract like bacteriuria, pyuria, or an infection of
the upper urinary tract consisting of the kidney
and its pelvis, which is known as pyelonephri-
tis. Infection of the lower tract may involve the
bladder (cystitis), urethra (urethritis), or pros-
tate (prostatitis), the genital organ that sur-
rounds and communicates with the first seg-
ment of the male urethra, because all portions
of the urinary tract are joined by a fluid medi-
um. Infection at any site may spread to involve
other areas of the system (Elder, 2004 ;Ryan,
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K.J. 2004). Clinical symptoms of UTI usually
include frequent dysuria, abdominal pain, back
pain, fever, and urgency. Repeated infections
may even cause complications leading to renal
scarring, it may also signify an underlying ana-
tomic abnormality (Zorc, Kiddoo, & Shaw,
2005). Follow-up urine cultures may be needed
to definitively diagnose a UTI (Svanborg &
Godaly, 1997). The current study concern is
about UTI caused by bacteria, which is con-
sidered the most common bacterial infections
among children and the most frequent cause of
hospital admissions and outpatient consulta-
tions in pediatric practice (Alinea & Mantaring
III, 2002; Elder, 2004). Presence of more than
100,000 cfu/ml after doing a urine culture, a
patient is considered suffering from UTI re-
gardless of symptoms, or as the growth of a
known bacterial pathogen more than10,000
cfu/ml in association with a positive dipstick
or urinalysis (Zorc, Levine, et al., 2005).
Common bacterial pathogens include gram-
negative species such as Escherichia coli,
Klebsiella, Proteus, and gram-positive organ-
isms, including group B streptococci, Entero-
coccus spp., and Staphylococcus aureus. The
objective of our study was to investigate the
most common bacteria, antibiotics susceptibil-
ity, resistance patterns, and generate a basis for
the empiric antibiotic treatment of childhood
UTTI in our region.

MATERIALS AND METHODS

In this study, data are belonging to the urinary
culture of 206 consecutive children with the di-
agnosis of UTI. Patients were selected among
children who admitted to the Department of
Nephrology in Benghazi Children Hospital, Lib-
ya ( the main big referral Pediatric hospital in
the Estrean part of Libya , about 350 beds capac-
ity). The time frame for the current estimates
was from January 2009 to December 2010 and
age for the studied cases was between four days
(4 days) to fifteen years (15 years). Their files
were reviewed retrospectively. Data about, gen-
der, age, symptoms, urinalysis, urine culture re-
sults were included.

Before any antimicrobial agent is given, urine
sampling must be performed. Approximately 50
ml urine samples which were taken from urine
bag, by suprapubic aspiration of urine, or mid-
stream urine after standard cleaning of the geni-
tal area were sent to the laboratory within thirty
minutes (Kayas, Yolbas, Ece, Kayas, &
Kocamaz, 2011). Dipsticks and microscopes are
commonly used for urinalysis. Most dipsticks
test for nitrite, leukocyte esterase, and using
Multisticks of Medi-Test combi 10°SGL. A dip-
stick test that is positive for leukocyte esterase
and nitrite is highly sensitive for UTI (Roberts,
2011; Whiting et al., 2006). A test that is nega-
tive for leukocyte esterase and nitrite ruled out
UTI (Whiting, P.; Westwood, M.; Bojke, L.; et
al. 2006). Then; 15 ml urine samples after 3000
rpm of a centrifuge in the centrifuge tube for 5
minutes were investigated. A drop of the sample
from the sediment of dipped part of the tube for
bacteria, leukocyte, and epithelial cells was ex-
amined using a microscope under a high power
field (Kayas et al., 2011). The presence of more
than 5 WBCs/HPF indicates pyuria. Microscopy
is used to detect pyuria and bacteriuria. Bacteriu-
ria alone has a higher sensitivity than pyuria
alone, although if both are positive, there is a
high likelihood of having UTI (Whiting et al.,
20006).

The classical definition of UTI was the presence
of more than 10° colony-forming unit (CFUs)
/ml and the presence of any CFU/ml of the or-
ganism isolated from a suprapubic bladder aspi-
ration. While Less than 10* (CFUs) /ml is not
significant, 10°~10°(CFUs) /ml is a doubtful
significance (Cheesbrough, 2006). In addition,
the presence of two or more types of microor-
ganism or the presence of bacteria less than
10°/ml was accepted as contamination (Kayas et
al., 2011).

Statistical Analysis: Data were expressed in
Percentage. A frequency table (Crosstabs proce-
dure) is used to create contingency tables, which
describe the interaction between two categorical
variables.
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RESULTS

A total of 206 files were reviewed, 129 (62.6%)
of the cases were females and 77 (37.4%) were
males. The urine culture in this study showed,
no growth culture result was observed in
91(44.2%) of urine samples of the patients,
28.2% (58 of 206 patients) showed positive
urine culture. However, contaminated growth
observed in nine patient urine samples (4.4%),
while non significant growth result were only
2.4% (5 of 206 patients), and not done urine
culture 20.9% (43 of 206 patients). (Table 1)
Total female cases included in this study (129
of 206 total children) 34.9% (45 of 129females)
showed a positive urine culture, 38.8% (50 of
129 females) had a negative urine culture,
19.4% (25 of 129 females) urine culture not
done, 3.9%(5 of 129 females) had contaminated

urine culture and 3.1% (4 of 129 females) urine
culture showed non significant growth. While,
16.9% (13 of 77 males) had a positive urine cul-
ture, 53.2% (41 of 77 males) had a negative
urine culture, 23.4% (18 of 77 males) urine cul-
ture not done, 5.2% (4 of 77 males) had con-
taminated urine culture and 1.3% (1 of 77
males) had non significant growth of urine cul-
ture (Table 2).

Table (1): Distribution of patients according to urine cul-
ture result

Urine culture No. (%)
Contaminated 9 (4.4%)
Negative 91 (44.2%)
Not done 43 (20.9%)
Non significant growth 5 (2.4%)
Positive 58 (28.2%)
Total 206 (100%)

Table (2): Distribution of patients according to gender and urine culture results

Urine culture

Gender Contaminated Negative Not done Ig\Ir(())I‘lNi;lgnlﬁcant Positive Toual
Male 4 41 18 1 13 77

52% 53.2% 23.4% 1.3% 16.9% 100.0%
Female 5 50 25 4 45 129

3.9% 38.8% 19.4% 3.1% 34.9% 100.0%
Total 9 91 43 5 58 206

4.4% 44.2% 20.9% 2.4% 28.2% 100.0%

According to age groups the results showed that
in group 1 (<I year), positive urine culture was
41.0% (16 of 39 patients), this rate was similar
with negative urine culture, and 12.8%(5 of 39)
culture not done ,5.1% (2 of 39 contaminated
culture result, non significant growth not detect-
ed in this age group. In group 2 (2-4 years) result
showed negative urine culture 46% (23 of 50
patients),24% (12 of 50 patients) urine culture
not done, non significant growth 6% (3 of 50
patients) and contaminated growth 2% (1 of 50
patients). Third group (5-7years): Negative urine
culture 37% (17 of 46 patients), not done urine
culture 21.7% (10 of 46 patients), non significant
growth 0% (0 of 46 patients) and contaminated
growth 8.7% (4 of 46patients).

Whereas, the results showed that the age range
from group 4 (8-10 years) showed negative urine
culture in 44.7% (17 of 38 patients), not done
urine culture 23.7% (9 of 38 patients), non sig-
nificant growth 2.6% (1 of 38 patients) and no
contaminated growth was detected, Fifth group(>
11years): Negative urine culture 54.5% (18 of 33
patients), not done urine culture 21.2% (7 of 33
patients), non significant growth 3.0% (1 of 33
patients) and contaminated growth 6.1% (2 of 33
patients). (Table 3).
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Table (3): Distribution of patients according to age and urine culture results

Urine culture

Age/year Contaminated Negative Notdone  Non significant Positive Total
growth
<1 2 16 5 0 16 39
5.1% 41.0% 12.8% 0% 41.0% 100.0%
2-4 1 23 12 3 11 50
2.0% 46.0% 24.0% 6.0% 22.0% 100.0%
5-7 4 17 10 0 15 46
8.7% 37.0% 21.7% 0% 32.6% 100.0%
8-10 0 17 9 1 11 38
0% 44.7% 23.7% 2.6% 28.9% 100.0%
>11 2 18 7 1 5 33
6.1% 54.5% 21.2% 3.0% 15.2% 100.0%
Total 9 91 43 5 58 206
4.4% 44.2% 20.9% 2.4% 28.2% 100.0%

Results showed that the most common clinical
finding was fever 57.8% (119 of 206 patients),
while the lowest clinical manifestation was ur-
gency 5.3% (11 of 206 patients), followed by
frequency 11.7% (24 of 206 patients), loin pain
18% (37 of 206 patients), changing color of
urine 29.1% (60 of 206 patients), abdominal pain
31.1% (64 of 206 patients), vomiting 33.5% (69
of 206 patients) and dysuria 47.1% (97 of 206
patients) (Table 4).

Table (4): Distribution of patients according to the clinical
manifestations with Urinary Tract Infection

Yes No.

Symptoms Total

No. % No. %

Fever 119 578 87 422

Dysuria 97 47.1 109 529

Urgency 11 53 195 94.7

Frequ ency 24 11.7 182 883

Loin pain 37 18 169 82

Change Color 60 29.1 146 709

of Urine

Abd. Pain 64 31.1 142 68.9

Vomiting 69 335 137 66.5

Total 206(100%)

This study showed that WBCs in urine more
than 5 cells/hpf reached 86.2% (50 of 58 pa-
tients), and WBCs in urine less than 5 cells/hpf
reached 1.7% (1 of 58 patients),while 12.1% of
the cases (7 of 58 patients) WBCs were not
checked in the urine before cultured (Table 5).

Table (5): Distribution of patients according to positive
urine culture and WBCs in urine

Yes No Total
WBC No. % No. % No. %
;Si‘ 1 1.7% 76 51.4% 77 37.4%
;Sé 50 86.2% 44 29.7% 94 45.6%
é\;ﬁz 7 12.1% 28 18.9% 35 17.0%
Total 58 100.0% 148 100.0% 206  100.0%

Current study showed that the most causative
agent of UTI was E.coli with 39 isolates (97.2%)
from all bacteria isolated, followed by Klebsiel-
la pneumonia, 12 isolates (20.7%), Pseudomo-
nas aeruginosa, 2 isolates (3.4%), and Proteus
mirabilis, 2 isolates (3.4%). The lowest causative
agents of UTI was for Enterococcus casselifla-
vus, Enterobacter cloacae, and Klebsiella oxyto-
ca with only 1 isolate each (1.7%), (Table 6).

Table (6): Distribution of patients according to the type of
bacteria isolated from urine.

Type of Bacteria No. %
E.coli 39 67.2%
Enterobacter cloacae 1 1.7%
E.casseliflavus 1 1.7%
klebsiellaoxytoca 1.7%
Klebsiella pneumonia 12 20.7%
P. aeruginosa 3.4%
Proteus mirabilis 2 3.4%
Total 58 100.0%
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Table 7, showed the sensitivity pattern of bacte-
ria isolated from patients in UTI to different an-
tibiotics used in children hospital-Benghazi. The
antibacterial effect of antibiotics showed the
highest activity against most bacteria isolated in
this study was Meropenem reach to (98.1%), fol-
lowed by Imipenem (96.3%), Amikacin
(96.2%).Cefoxitin (81.1%). Some antibiotics had
similar effect like Gentamicin, Nitrofurantoin

and Ciprofloxacin showed (80%). Cefepime
(71.7%). Aztreonam (71.2%), Piperacillin,
Tazobactam (69.2%). Cefotaxime, Cefuroxime
showed(66.7%), Trimethoprim/Sulfamethoxazole
(50%), Amoxicillin/Clavulanate (35.7%), lowest
antibacterial effect showed by Cephalothin

(15.1%) followed by Ampicillin (10.9%) only.
Table7.

Table (7): Distribution of the patients according to susceptibility of antibiotics

Susceptibility of antibiotics Sensitive Resistance Intermediate Total

.No % .No % .No % .No %
Amikacin 51 96.2 1 1.9 1 1.9 53 100
Gentamicin 44 80 7 12.7 4 7.3 55 100
Imipenem 52 96.3 1 1.9 1 1.9 54 100
Meropenem 52 98.1 1 1.9 - - 53 100
Cephalothin 8 15.1 32 60.4 13 24.5 53 100
Cefuroxime 36 66.7 17 31.5 1 1.9 54 100
Cefoxitin 43 81.1 9 17 1 1.9 53 100
Cefotaxime 36 69.2 16 30.8 - - 52 100
Cefepime 38 71.7 15 28.3 - - 53 100
Aztreonam 37 71.2 14 26.9 1 1.9 52 100
Ampicillin 6 10.9 49 89.1 - - 55 100
AmoxicillinClavulanate 20 35.7 22 393 14 25 56 100
PiperacillinTazobactam 36 69.2 10 19.2 6 11.5 52 100
TrimethoprimSulfamethoxazole 28 50 27 48.2 1 1.8 56 100
Nitrofurantoin 40 80 3 6 7 14 50 100
Ciprofloxacin 44 80 8 14.5 3 5.5 55 100

DISCUSSION

Urinary Tract Infection, especially in early
childhood, if not treated with suitable antibiot-
ics, can cause serious problems such as hyper-
tension and renal failure and continues to be a
very important health problem with high mor-
bidity and mortality rate in developing coun-
tries, and high influence on health costs in most
countries.

In the present study, urine analysis was con-
ducted in all 206 cases. Among all urine analy-
sis, overall infection rate was 28.2% while
44.2% presented no growth of microorganisms.
Similar results were observed by (Bay &
Anacleto Jr, 2010), who reported that the UTI
rate reached (30%), while the rate of infection
in this study was slightly higher compared to

the infection reported by (Barros et al., 2011)
which was only (14.8%). This discrepancy may
be due to many factors such as patient and hos-
pital characteristics, and criteria used for diag-
nosing. The factors that influence UTI include
host factors and agent factors. Host factors are
the resistance of host to infection, these include
local and systemic resistance of host. Agent
factors include the dose of bacterial contamina-
tion and pathogenicity.

In the current study, most of the infected cases
were females. Similar results were observed by
(Barros et al., 2011; Bay & Anacleto Jr, 2010),
who reported that, according to results, the fe-
male sex was the most affected. This may be
due to their shorter urethra which provides an
easy access of bacteria to the bladder.
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This study showed that the increasing of age
was slightly identified as a specific risk to UTL
(Hansen, 1976; Rodriguez-Encarnacion, 2012;
Whiting et al., 2006) found in the first few
months of life that infants are at a higher risk
for UTIL. This susceptibility has been attributed
to the incompletely developed immune system.
The study showed that fever was the most
common presenting symptom accounting for
57.8% of patients. Similar studies by (Bay &
Anacleto Jr, 2010; Kayas et al., 2011) reported
that the most common complaints of children
were fever, dysuria, vomiting, and abdominal
pain. The overall bacterial growth in urine
WBC >5 rate reached 86.2% among patients
during this study period, this indicates the pres-
ence of infection. Similar results were observed
by (Gordon, Waxman, Ragsdale, & Mermel,
2013; Simerville, Maxted, & Pahira, 2005).

E.coli was the predominant bacteria isolated in
this study. The E.coli reached 67.2% of all iso-
lated bacteria. Similarly, (Younis, Quol, Al-
Momani, Al-Awaisheh, & Al-Kayed, 2009)
reported that E. coli was determined to be the
predominant microorganism with 71% in pa-
tients. In addition, a study by (Ipek, Bozaykut,
Arman, & Sezer, 2011) showed that the highest
UTI rate was for E.coli (81.7%). Another study
by (Rodriguez-Encarnacion, 2012) reported
that E. coli remained the most important bacte-
ria responsible for UTI (75%). (Kayas et al.,
2011) also found that the most frequent micro-
organism was E.coli (63.08%). E. coli, a com-
mon nosocomial contaminant epidemics, have
been traced to many items in the hospital envi-
ronment. Thus, the results of our study indicat-
ed that the presence of Escherichia coli as the
etiological agent and as a major uropathogen in
children had not been changed.

All species were tested for susceptibility to an-
tibiotics using the disc diffusion method and
BD phoenix system. The study of sensitivity
test to antibiotics showed that all bacteria were
sensitive to Meropenem (98.1%), Imipenem
(96.3%), Amikacin  (96.2%), Cefoxitin

(81.1%), and Ciproflaxacin (80%). Similar
studies showed that all bacterial growth were
sensitive to Amikacin, Imipenem, Ciprofloxa-
cin and Gentamicin (Barros et al., 2011; Kayas
et al., 2011; Rodriguez-Encarnacion, 2012).

The present study showed a high resistance
rate to Ampicillin (89.1%) and Cephalothin
(60.4%), this phenomena may be contributed to
the frequent and miss-use of the antibiotic
without medical prescription. This result was in
agreement with that reported by (Ipek et al.,
2011; Kayas et al., 2011; Rodriguez-
Encarnacion, 2012).

Multiple drug resistant (MDR) bacterial infec-
tions are being increasingly reported from all
parts of the world. Multi- resistant microbes are
an important cause of hospital-acquired infec-
tion. Infections associated with such organisms
can pose a serious threat to vulnerable patients.
Generally, making a frequent use of antimicro-
bial agents result in a great likelihood of re-
sistance and multi-drug resistance.
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Abstract: Allergy is a complex condition that results from different causative factors and different
kinds of reactions, which caused by vibrant interactions ranged from genetic predisposition, envi-
ronmental factors, food reaction, animals, insects, to a dysfunctional immune system. A public con-
cern has grown in response to the increasing prevalence of allergy and related atopic conditions.
Although the underlying mechanism of the true causes of allergy is complicated due to insufficient
data and variable methodologies, Immunoglobulin E (Ig E) is commonly accepted as a specific in-
dex for allergic diseases among many indices used to test allergy. The aim of the study was to per-
form analysis of food allergens, inhalatory allergens, and other allergens types in patients diagnosed
with an allergy by testing specific IgE to understand the risk factors, prediction, preventing, and de-
termine the treatment. The results showed that specific IgE serum levels are significantly higher in
patients sensitized to D. pteronyssinus and D. farinae allergens. However, more data and studies are
needed to investigate the local allergens that cause allergy.

Keywords: Immunoglobulin E (Ig E), house dust mite (HDM), atopic dermatitis.

INTRODUCTION tion tests, and DNA methylation signature

Allergic diseases are a health concern for pa- (Bordon, 2017).

tients and practitioners that can affect the quali-
ty of life and are potentially life-threatening.
The genetic, epigenetics and environmental
risk factors are increased, creating more obsta-
cles in the prevention and treatment strategies
(Mastrorilli,  Caffarelli, &  Hoffmann-
Sommergruber, 2017). At pathophysiological
level allergies are a complex interaction of epi-
th'elial,.mu.cosal, immune system, exposure and  Food allergies are common, and their preva-
microbial in some cases. lence has been increased up to 10% in the last
two decades (Jhamnani et al., 2018). Many
foods can induce food allergy. However, cer-
tain foods are more likely to produce a more
severe reaction than others; the most common
accused foods include cow’s milk, egg, peanut,
tree nut, soy, wheat, fish, and shellfish. Milk

*Corresponding Author: Abdulsalam Elfowiris abdulsalam.eafowiris@omu.edu.ly Department of Pharmacology and Toxicology, Omar Al-
Mukhtar University

Allergic diseases include hay fever, food aller-
gies, atopic dermatitis, allergic asthma, and an-
aphylaxis (Guillet, 2000). Hay fever or allergic
rhinitis affects about 26% in the UK, it's a
long-term case that has a considerable negative
impact on quality of life and costly in health
care (Porteous et al., 2013).

The diagnosis of allergy mainly depends on the
medical history, sensitivity test, and an oral
food challenge. Recently, more specific and
accurate methods are introduced for allergy
diagnosis such as specific IgE, basophil activa-
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and egg allergy more common in childhood
whereas peanut and tree nut allergy can occur
during childhood or adulthood (Sicherer &
Sampson, 2018).

There are hundreds of different allergens that
can cause clinical symptoms of asthma and it is
hard to identify which allergen has the most
potential to cause clinical symptoms of asthma.
House dust mite (HDM) is the most common
type of allergen causing allergic asthma, D.
pteronyssinus, D. farina, and Blomia tropicalis
are the main sources of HDM allergens. Diag-
nosis of allergy includes skin prick testing,
specific serum IgE testing, and oral food chal-
lenges (Jang et al., 2009). Many risk Factors
such as family history of atopy and asthma are
the main risk factors for the progress of a food
allergy. Other factors including vitamin D defi-
ciency and obesity also could be provokers for
food allergy (Bordon, 2017; Boyce et al.,
2011).

In general, allergies are IgE-mediated reaction
that manifested symptoms ranged from pruritus
to anaphylactic shock, and usually appear with-
in minutes or delay for several hours from in-
gesting or contact of allergen (Fleischer et al.,
2012). Symptoms are varied and affecting dif-
ferent systems, which include respiratory tract
that leads to sneezing, congestion, rhinorrhea,
wheezing, and laryngeal edema. Gastrointesti-
nal symptoms include nausea, vomiting, ab-
dominal pain, and diarrhea. Skin symptoms
include urticaria, angioedema, flushing, or pru-
ritus. Tachycardia and hypotension as cardi-
ovascular symptoms (Burks et al., 2012). It is
important to distinguish between allergy occur-
ring due to food and the case of food intoler-
ances. Food intolerances can include lactose
intolerance and fructose intolerance. Hista-
mine intolerance is nonimmunologic conditions
due to foods that contain or cause a release of
histamine, for instant, alcoholic beverages, ripe
cheese, tomato, and smoked or processed meats
(Fleischer et al., 2012; Zukiewicz-Sobczak,
Wroblewska, Adamczuk, & Kopczynski,
2013). Food intolerances cannot be detected by

traditional allergy testing, which includes IgE
testing or skin prick testing (SPT) (Michael,
2011).

Treatment strategies are directed to strict
avoidance of allergen and instant treatment of
sensitivity reaction. Patients and parents of
children with a food allergy should be educated
to avoid allergens, read food content, and be
alert for cross-contamination of food (Henson
& Burks, 2012).

The aim of this study is to recognize the aller-
gens that lead to allergic diseases using the
quantitative method.

MATERIALS AND METHODS

This study was conducted at the outpatient clin-
ic in Al-Beida, Libya. Samples were collected
from 83 patients; 43 patients were females and
40 patients were males. All subjects consented
to provided assent for the study, and they were
suffering from different types of allergies. The
samples were tested by using polycheck® aller-
gen diagnostic test kit (Atopic 20-1). The test is
based on enzymatic immunoassay for the quan-
titative measurement of allergen-specific IgE in
serum. Each well of polycheck cassette con-
tains allergens and standards. Allergen-specific
IgE bind to the corresponding allergen after
incubation of the patient’s serum. Non-bound
component serum was removed by washing.
The anti-IgE- antibody was bound to allergen
IgE complex, and the unbound was washed out.
Enzyme-labeled anti-ligand binds to the im-
mune complex. The substrate solution was
added, which is specifically bound to the en-
zyme and convert the colourless substrate to a
dark colour. The generated colour is propor-
tional to the respective allergen-specific IgE
concentration in a patient’s serum. The results
were interpreted by using biocheck imaging
software.

Statistical differences between different groups
were analyzed via single factor analysis of var-
iance (ANOVA), followed by a non-parametric
method and a calculation of median. Statistical
significance was only presented when p is

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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<0.05. Statistical analyses were performed us-
ing the GraphPad Prism software.

RESULTS

According to study data, the females percent-
age was (51.81%), and males percentage was
(48.19%). The average age of the subjects was
40.2 years old and ranged from 19 to 59 years
of age (Table 1). The participated patients have
one or more allergies type, such as allergic
asthma, allergic rhinitis, and food allergy.Skin
prick test was considered positive if the diame-
ter of the wheal is >3 mm. The specific IgE test
was considered significant if the specific IgE
levels are >0.35 kU/L. The cut-off value of
specific IgE testing is 0.35 - 101 kU/L. In this
analytical statistic calculation, data valued
<0.15 kU/L were considered as 0 kU/L, while
data valued >100 kU/L were considered as 101
KU/L.

The results showed that the highest allergen
sensitizations were caused by Dermatophago-
ides pteronyssinus and Dermatophagoides fa-
rina, which affected about 28.92% of allergic
tested patients. About 15.66% of subjects were
showed sensitization to Birch-Oak mix where
the lowest allergen sensiti-zation was caused
by Chicken-meat (4.82%), with the exclusion
of sensitization to pork, which was (0%), since
pork meat is forbidden in Libya and this is in-
dicated the high sensitivity of test (Figure 1).
These percentages represented the subjects that
show clear antibody concentrations (>3.5
kU/L) to extremely high antibody concentra-
tions (>100 kU/L). It appeared that specific IgE
levels varied widely among subjects. The ma-
jority of sensitized patients, for most allergens,
ranged from clear to very strong category.
Nevertheless, about 19 patients showed ex-
tremely high antibody concentrations to Der-
matophagoides pteronyssinus and Derma-
tophagoides farinae, which were the highest
levels of IgE and beyond the machine’s detec-
tion range. Analysis of the difference of specif-
ic IgE serum levels was done by comparing the
median value and by using a non-parametric

test. The analysis showed that the house dust
mite (HDM) is the most common type of aller-
gen causing sensitization of tested patients with
higher levels of specific IgE serum, which
showed a statistical significance.

Table (1). Characteristic of subjects (n= 83)

Sex (male), n (%) 40 (48.19)
Sex (female), n (%) 43 (51.51)
Age (years), mean (SD) 40.2 (12.04)
Allergen prevalence, n (%)
Chicken-meat 4 (4.82)
Flour mix 6(7.32)
Bakers - Yeast 7 (8.43)
D.pteron+D.farinae 24 (28.92)
Birch -Oak mix 13 (15.66)
Grass-Mix 9(10.48)
Cladosp.herb+Altern.altern. 5(9.24)
Total-IgE 80 (96.39)
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Figure (1). Distribution of specific IgE serum level.

Table(2). Quantitative specific IgE serum level: The
results are represented as median, data were analysed by
using Kruskal-Wallis statistic test, * P < 0.05,
*#x4P<(0.0001 and (ns) represents non-significant.

Allergen type Median P-value*
Chicken-meat 0.34 ns
Flour-Mix 0.28 ns
Bakers-Yeast 0.29 ns
D.pteron+D.farinae 4.90 okl
Cladosp.herb+Altern.altern.  0.41 ns
Birch-Oak Mix 0.33 *
Grass-Mix 1.00 ns
Total-IgE 38.50 otk

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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DISCUSSION

From the result of this study, we found that the
highest allergens prevalence was caused by the
exposure to house dust mite (HDM) (28.92%),
which is represented in the results by the D.
pteronyssinus and D. farinae. Our data were
consistent with previous studies that stated a
large number of allergen is responsible for res-
piratory allergy disease. However, a huge body
of literature showed that D. pteronyssinus and
D. farina are the most common allergens or
risk factors that lead to allergic respiratory dis-
eases. A study in the United States using the
immunoassay method found that around 38%
sensitization in allergic rhinitis patients were
caused by D. pteronyssinus and D. farinae
(Zhao et al., 2017). Another study in Indonesia
showed that D. pteronyssinus allergen preva-
lence is as high as 77.3%, followed by D. fari-
nae (69.6%) (Hannaway & Roundy, 1997).

The results of this study showed that specific
IgE serum levels, which is quantitively meas-
ured, is significantly higher in patients sensi-
tized to D. pteronyssinus and D. farinae aller-
gens, followed by Birch-Oak Mix (Table 2).
Furthermore, the measurement of specific IgE
levels could not be done with absolute number.
Patients with IgE levels below the detection
limit (<0.15 kU/L) were considered 0 kU/L,
while the IgE levels above the detection limit
(>100 kU/L) were calculated as 100 kU/L.

In view of the limitation of using skin prick
test and the lack of accuracy of finding the al-
lergen by using skin prick test, the quantitative
measurement of specific IgE levels is very sen-
sitive in measuring the IgE levels compared to
skin prick test.

Grass pollen is one of the most important aller-
gen sources worldwide and causes severe res-
piratory symptoms especially in allergic pa-
tients. Data from this study showed around
(15.66%) of patients are sensitive to Birch-
Oak mix, and about 10.54% have a sensitivity
toward Grass-Mix. Although these percentages
weren’t that high, they have a huge impact on
subjects health, since the released pollen from

both Birch- Oak mix and Grass-Mix exacerbate
allergic sensitization because they transport
allergens. These allergens provoke an allergic
reaction leading to inflammation. Moreover,
pollen grains increase the release of bioactive
lipids and enzymes that activate human neutro-
phils and eosinophils (Traidl-Hoffmann et al.,
2003).

In general, serum total IgE is believed to reflect
IgE production levels in the body. Our data
showed that about (96.36%) ( Table 1) of tested
patients revealed an increase in total IgE
ranged from a strong to extreme levels. Alt-
hough the measurement of total IgE is still ac-
cepted as a tool for the assessment of allergic
diseases, it is important to take in our consider-
ations that the increase in total IgE level could
not be reflected only by the hypersensitivity
disorder, it may be involved in the pathogene-
sis of other diseases. This may explain why the
data showed a very high percentage of total IgE
compared to specific-IgE of allergens. Moreo-
ver, this high percentage could be due to other
allergens that not detected by the polycheck
cassette that was used in our study (Atopic 20-
). On the other hand, it has been well docu-
mented that the total IgE level has a role in the
development of asthma (Park, Lee, & Kho,
2016).

In view of statistical analysis, the median value
of specific IgE levels in subjects ranged from
0.28— 4.90 kU/L. The highest median value in
this study was caused by D. pteronyssinus and
D. farinae sensitization (Table 2). This number
was not that high, considering negative or class
0 patients were also taken into account in the
statistical analysis. On the other hand, the high-
est number that can be measured by the ma-
chine is limited to 100 kU/L. Thus, the median
value of specific IgE levels in this study did not
represent the actual IgE levels in the subject.

CONCLUSION

In summary, this study seeks to clarify the
causes of allergies using quantitative serum
specific IgE levels. The identification and the
elimination of allergens is essential to avoid the

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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triggers of allergic episodes in susceptible indi-
viduals, as well as to help in the prognosis of a
proper treatment.
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Abstract: Aflatoxins are considered the most carcinogenic, mutagenic and teratogenic substances
found naturally in foods and feeds. These metabolites cause liver damage to humans and to most
experimental animal species tested. This study was conducted to assess the level of contamination
of spices such as caraway, mixed spices, cinnamon, black pepper, red pepper and cumin sold in
Tripoli market with poisons aflatoxins. The results of this study showed that the highest contamina-
tion of Afla B1 was in black pepper samples (12.1 £ 0.7 pg/kg) and the lowest contamination was
in mixed spice samples (3.4 = 0.2 pg/kg). The highest contamination of Afla B2 was in cumin sam-
ples as 10.2 + 0.1 pg/kg, whereas the highest contamination of Afla G1 and G2 were also found in
cumin samples 12.12 + 0.09 and 7.6 £ 0.1 pg/kg, respectively. The contaminations of spices with

aflatoxins were in various concentrations.

Keywords: Aflatoxins; Spices; Tripoli; Libya.

INTRODUCTION

Foods are exposed to certain species of fungi
that secrete organic compounds as their metab-
olites that are mostly poisonous for humans,
animals and other microorganisms
(Abdulkadar, Al-Ali, Al-Kildi, & Al-Jedah,
2004). The most important recorded fungi as
toxin producers are Aspergillus, Fusarium and
Penicillium species that produce various kinds
of toxins (Agaoglu, 1999). The most important
myotoxins are aflatoxins, ochratoxins, zeara-
linon and others (Akiyama, Goda, Tanaka, &
Toyoda, 2001). These toxins are highly toxic
compounds that cause many kinds of diseases
including cancers (Bircan, 2005). Aflatoxins
are natural and very toxic to the human being
(Songsermsakul & Razzazi-Fazeli, 2008). Afla-
toxins are occurring carcinogenic substances
and recognized as hepatotoxic and carcinogen-
ic agents to humans and capable of inducing
liver cancer and cirrhosis (Trombete, Santos,
Direito, Fraga, & Saldanha, 2014).Fungi have
the capability to grow on all foods without an
exception, whether their moisture content was

high or low (although fungi growth requires
moisture) (El-Kady, El-Maraghy, & Mostafa,
1995). Fungi grow on crops in the field and
after crop harvest and during storage (Erdogan,
2004). Fungi also grow within wide range of
temperatures (15-35 °C) and causes the damage
to these commodities due to what they exposed
to from physical (in shape, texture, color, aro-
ma, and taste) and chemical (due to the fungal
consumption of nutrients so lowering the food
content of organic matter) (Fazekas, Tar, &
Kovacs, 2005).

That did not necessarily mean that every fun-
gus infected commodity is producing aflatoxins
because fugal growth needs conditions differ-
ent from that needed to produce toxins such as
the moisture of the infected commodity, medi-
um temperature, medium content of oxygen,
and other required conditions (Garrido, Jodral,
& Pozo, 1992; Romagnoli, Menna, Gruppioni,
& Bergamini, 2007). However, not every fun-
gus has the genetic capacity to produce aflatox-
ins even if belongs to one species known with
aflatoxins production due to the differences
between the isolated strains from the same spe-
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cies which are accompanied with differences in
the capability of toxin (s) production according
to the genetic capacity (Hazir & Coksoyler,
1998). The same aflatoxins also may be pro-
duced by more than one of toxic fungal species
(Macdonald & Castle, 1996), which indicates
the similarity of genetic capacity between fun-
gal species.Many studies have been conducted
concerning about public health for safety and
to determine maximum aflatoxin levels for
food and feed. The maximum levels for afla-
toxins in various nuts, grains, dried figs, and
milk are in the range of 0.5 to 15 pg/kg (a
pgram is one millionth [1x10—6] of a gram)
(WHO, 2018).

The main objectives of this study were: (i) to
survey the levels of Aflatoxins in Libyan spices
by applying a HPLC method; (ii) to evaluate
the differences regarding co-occurrence and the
level of concentrations. To the best of our
knowledge, this is the first survey concerning
the presence of aflatoxins in Libyan Spices,
collected from different local markets in Tripo-
li, Libya.

MATERIALS AND METHODS

In this research, a total of 154 samples of
crushed spices (caraway, mixed spices, cinna-
mon, black pepper, red pepper, and cumin)
were collected from private markets at Tripoli
city. Samples were collected randomly and put
into LDPE bags. Sample weight at collection
was 100-200 g and information about sample
name, weight, and date of collection were rec-
orded on each bag. Samples were transferred
under suitable conditions and stored at 4-20 °C
until tests were carried out to assess the kinds
of aflatoxins (Martins, Martins, & Bernardo,
2001).The assessment steps began with sub-
sampling, preparation and blending of 25 g
subsample, extraction with methanol: water
(70:30) mixture and filtration through Watman
no 4-filter paper. The resulted filtrate was
passed through immune affinity column and
eluted with methanol 100%. Quantitative as-

sessment was carried out on HPLC chromato-
graph with the following technical specifica-
tions: The HPLC equipment was a Shiseido
(SI-2) system with 3023 pump, 3023 auto -
injector and fluorescence detector set at 360
nm for excitation and 460 nm for emission. A
Capcellpack C18 column (4.6- 250 mm, Spm
particle size, Shiseido, Japan) was used. The
mobile phase was distilled water: methanol:
acetonitrile (65:25:10) with a flow rate of 1
ml/min. The recovery experiments were carried
out in samples which, the four aflatoxins were
not found, with the concentration of 7 pg/ kg
for each aflatoxin (B1, B2, G1 and G2) and
stored for 12 hours at room temperature, prior
to the extraction procedure.

Statistical Analysis: The results from aflatox-
ins analyses were subjected to statistical analy-
sis using GenStat (Release 8.1, Rothamsted
Experimental Station, and UK). Analyses of
variance were run to evaluate the average of
readings, and standard deviation was also cal-
culated for each individual toxin.

RESULTS

Spices are considered as agricultural crops that
might expose to the fungal infection especially
with aflatoxins producing fungi. In this re-
search, aflatoxins were assessed and the results
in table (2) showed that the highest contamina-
tion of Afla B1 was in black pepper samples
(12.1 £ 0.7 pg/kg) and the lowest contamina-
tion was in mixed spice samples (3.4 + 0.2

ng/kg).

Table:(1). Average recovery rate (= Sd) for total afla-
toxins (B1, B2, G1, and G2) that were added to spice
samples at a concentration of 7 p/kg.

Average recovery rate (%)

Sample

Afla B1 Afla B2 Afla Gl Afla G2

Caraway 81+3 82+5 8542 77£3
Mixed 8345 8643 816 7545
spices

Cinnamon 79+4 84+2 79+4 73+6
E;?Ck PEP™ 5043 78+4 7845 71+6
Red pepper  83+6 80+3 813 7244
Cumin 84+2 85+4 79+3 70+5
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The highest contamination of Afla B2 was in
cumin samples as 10.2 + 0.1 ug/kg, whereas
the highest contamination of Afla G1 and G2
were also found in cumin samples 12.12 £+ 0.09
and 7.6 = 0.1 pg/kg, respectively. The contam-
ination concentrations were different from
spice to another.

Table:(2). Average concentrations (£ Sd) and positive
samples within the different kinds of spices.

Average concentration of afla-

Sample 5:{:“1: toxins (pg/kg)
P TAflaBl AflaB2 AflaGl
Caraway 24(5) 7.1+£0.1 4.9+0.08 2.4+09
Mixed 5o 4y 34202 19004 12003
spices
Cinnamon 22 (6) 6.4+0.06 2.5£0.03 3.1+0.8
Black 31(4) 12.120.7 7.8+0.09 3.4+0.08
pepper
Re‘;gep' 27(4) 52+02 44+008 2.2+0.06
Cumin  21(6) 10202 9.8+0.1 2.1£0.09
DISCUSSION

Aflatoxins occur in nature, but four aflatoxins
B1, B2, G1 and G2 are dangerous to humans
and animals as they have been found in all ma-
jor food crops (WHO, 2018). Aflatoxins are
considered the most carcinogenic, mutagenic
and teratogenic substances found naturally in
foods and feeds. Fungal toxins are highly toxic
compounds cause many kinds of diseases in-
cluding cancers and mutagens (Bircan, 2005).
This paper studied the levels of aflatoxins in
Libyan spices applying a HPLC method to
evaluate the differences regarding co-
occurrence and the level of contamination.

The results demonstrated that aflatoxins were
present in various concentrations in the differ-
ent kinds of spice samples as a result of the
growth of the productive fungi and the availa-
bility of suitable moisture and temperature for
fungal growth, which agrees with (A Zinedine
et al., 2006; Abdellah Zinedine et al., 2007).
The results in this survey showed that the con-
centration of aflatoxins is in the range of the

standard for aflatoxins as set by WHO. The
concern about aflatoxins due to their important
role as a source of disease outbreaks associated
with food consumption is increasing and more
studies should be carried out in Libya.

CONCLUSION

The contaminations of spices sold in Tripoli
local markets with aflatoxins B1, B2, G1, and
G2 were found in various concentrations.
Therefore, regular monitoring of spices 1is
strongly recommended. This study contributes
to increasing the knowledge of Libyan public
to ensure safety and quality of food.
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Abstract: The Habboun Valley is considered one of the valleys in Al-Jabal Al-Akhdar area,
Libya, with an intensive agricultural activity. This study was carried out with the aim of iden-
tifying some of the morphometric properties of the valley, as well as building a spatial-digital
database of the watershed to support and serve decision makers using DEM data. The topo-
graphic analysis was carried out for the study area and the boundaries of the Wadi Habboun
watershed were determined and separated from the rest of the surrounding catchments. The
morphometric analysis of the valley and its watershed was conducted to determine its differ-
ent characteristics (area, Perimeter, the length of the watercourse, the slope of the stream). It
showed that the total area of the catchment is 34.2792 km” and that it contains 37 Sub-
catchment. The area of these catchments ranged between 0.0324 to 2.65 km®. The length of
the catchment is about 12.53 Km and its width is 2.74 Km and its perimeter is 43.74 Km. It
tends to elongate in general and appears in the shape of triangle summit in the direction of the
sea, while characteristics of the topography showed that it is a flat plank in its southern part,
where agricultural activity is widespread, while it is highly concentrated in the northern part
which occupied mostly with Mediterranean forests. The results of the analysis of the identifi-
cation network showed that it contains 37 waterways and their total length reached 41.94 km
and the length of the main stream of the 15.91 Km, as well as the streams of the basin straight
and this means that the water reaches downstream in a short period of time and the frequency
of the waterways 1s low and thus, reduces the chances of runoff within the valleys.

Keywords: GIS; Digital Elevation Model; Morphometric; Wadi Habboun; Libya.
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Constan -6.441619 -1.395702
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okaay) i Cal i
eyl Kol %1 %5 %10
ADF 5.0 1980 577 528 -5.02
7t 5.16 1980 577 -528 -5.02
Zo 3229 1980 (364 5358 48.65

Notes: The order of lag length is selected by using the AIC. **
indicates statistical significance at the 10% level. The critical values
are from Gregory and Hansen (1996a).
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Abstract: The aim of the study is to estimate the important factors affecting the workforce in the
agriculture sector in Libya between 1975 to 2014 and to achieve the aim of the study, the
Gregory Hansen methodology was used to ensure that there is a cointegration relationship
between the study variables and also to estimate the model of the capabilities of the simultaneous
integration of the relationship in the long term by applying the squares method (DOLS) because
it's one of the ways of regression joint integration.The results of the study indicate that there is a
statistically significant relationship between the level of fixed capital formation and the use of
labor in the agriculture sector, and the reverse effect of the average real wages on demand labor.
The values of the dummy variable in the model showed positive effect. The study recommends
the necessity to expand the current investments and create new investments to accommodate the
additional demand for labor, as well as the development of a wage policy that would increase the
demand for labor.

Keywords: Agricultural labor, agricultural output, wages, fixed capital formation, joint
Integration.
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Sl
(rnbil) a8 Faskinal) cillal) Jgaa

L LGDP K, LW, b
1975 4.892845 6.597239 5.034018 8.02088 0
1976 4.949664 6.730318 5.261597 7.988707 0
1977 4.975528 6.550317 5.328893 7.985822 0
1978 4.996018 6.632788 5.371534 8.075449 0
1979 5.010782 6.692659 5.315342 8.242834 0
1980 5.032527 6.832611 5.317211 8.558789 1
1981 5.089535 6.960182 5.416523 8.67756 1
1982 5.120452 6.984417 4.884258 8.651907 1
1983 5.152757 7.121522 4.735279 8.576438 1
1984 5.222513 7.081859 4.6297 8.453765 1
1985 5.175613 7.121522 4.161805 8.475685 1
1986 5.184051 7.001101 3.72275 8.153498 1
1987 5.192418 6.842425 3.859948 8.239908 1
1988 5.230031 6.914549 3.832135 8.185248 1
1989 5.254865 6.9849 4.254504 8.179609 1
1990 5.240674 7.022558 4.79951 8.250602 1
1991 5.244373 7.16324 3.268388 8.243872 1
1992 5.276036 7.141859 4.247503 8.226464 1
1993 5.303749 7.105531 5.539589 8.149778 1
1994 5.328294 7.102129 5.265385 8.238933 1
1995 5.359327 7.118338 4.969001 8.11828 1
1996 5.390793 7.129421 5.065386 8.225747 1
1997 5.389426 7.193296 5.305512 8.233526 1
1998 5.415983 7.198806 4433391 8.167074 1
1999 5.446173 7.169253 4.070612 8.14687 1
2000 5.476314 7.199042 4.456804 7.891317 1
2001 4.728666 7.241823 4.088793 9.172101 1
2002 4.678864 7.278183 3.009792 8.55859 1
2003 4.625473 7.313017 2.528823 8.65939 1
2004 4.692694 7.358798 2.448623 8.603265 1
2005 4.76168 7.432451 2.952252 8.577402 1
2006 4.834192 7.526251 2.950668 8.62217 1
2007 4.343355 7.565253 1.24521 9.003904 1
2008 4.303619 7.589197 0.929514 8.994202 1
2009 4.262238 7.613375 1.326691 9.092527 1
2010 4.204257 7.605007 1.147822 9.164162 1
2011 4.158452 6.433192 0.482353 9.152904 1
2012 4.09392 6.303071 0.672771 9.178498 1
2013 4.042632 6.135402 -0.14273 9.242563 1
2014 3.98857 5.924574 -0.22707 8.949922 1
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