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Abstract: Urinary tract infections are very common among people of all ages, but the disease is
more prevalent in women, so proper clinical and laboratory diagnosis, and the right treatment are
very important to avoid complications and antimicrobial resistance. This study aimed to deter-
mine the bacterial causes and antibiotic susceptibility patterns of UTI patients. Recorded results
of 6065 urine sample cultures and their antimicrobial susceptibility tests from the Department of
Microbiology in Tobruk Medical Center, Tobruk City, were obtained from September 2016 to
December 2018. The data was analyzed and discussed in compare with other studies. The study
showed that a UTI is more common in females (78.8%) compared with male patients (21.2%).
Gram-negative bacteria accounted for the majority of urinary pathogens (90%), where E. coli
alone was (58.4%), klebsiellae (17.4%), Proteus (10.7%), while Pseudomonas species was the
least common (3.3%) of the total. While the Gram-positive bacteria S. aureus constituted 9.6%
of the total. The study was found statistically significant (P=0.000). The most effective antibiot-
ics against all uropathogens were Imipenem and Amikacin, and less effective antibiotics were
Ampicillin and Amoxicillin-clavulanic acid. This study concluded that the most common cause
of UTI in Tobruk was Escherichia coli and the most effective antibiotics appear to be Imipenem
and Amikacin.

Keywords: Urinary Tract Infection, Uropathogens, Susceptibility Testing, Antibiotic Re-
sistance, Antimicrobial Agents, Disk Diffusion

INTRODUCTION

The urinary tract system, like other body
systems, may become infected with various
pathogens. Among uropathogens bacteria are
a more common cause of Urinary tract infec-
tions (UTI) (Cunha et al., 2016; Ekwealor et
al., 2016; Mohammed et al., 2016). Bacterial
infection of the urinary system is a disease
affecting people of all ages, but it is more
prevalent in females compared with males
(Gupta et al., 2019; Tambekar et al., 2006).
Many studies showed that 150 million people
reported having UTI each year worldwide
(Assafi et al., 2015; Iregbu & Nwajiobi-
Princewill, 2013; Majumder et al., 2017).
UTTI affects the lower urinary tract including
the urethra, urinary bladder, prostate gland,

and ureters, or more seriously affects the up-
per urinary system; the kidneys. UTI may be
self-limiting infections or life-threatening
that necessitate prompt use of antimicrobial
treatment. The infection of the urinary tract
may be complicated, uncomplicated, and
even asymptomatic (Gupta et al., 2019).

Most studies demonstrated that, UTI popula-
tions’ urine cultures showed a predominance
of Gram-negative bacteria belonging to the
family of Enterobacteriaceae in particularly
E. coli as the leading cause of UTI ranges
from 50 to 92% of uropathogens (Assafi et
al., 2015; Bagar et al., 2007; Cunha et al.,
2016; Khan et al., 2014). So, E. coli is one of
the most common urinary pathogens that
need to be treated with antibiotics. Other
common Gram-negative species pathogens
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include Klebsiella, Proteus, and less common
pseudomonas. Among Gram-positive patho-
gens, Staphylococcus spp., and Enterococcus
spp. are more common causes of UTL
Among the most commonly prescribed anti-
biotics used against UTI bacterial pathogens
are amoxicillin-clavulanic (augmentin), am-
picillin, nitrofurantoin, cephalosporins, na-
lidixic acid, fluoroquinolones, and trime-
thoprim-sulfamethoxazole (Iregbu & Nwaji-
obi-Princewill, 2013). Unfortunately, re-
sistance to these antibacterial agents is in-
creasing over time, reducing their efficiency
and subsequently their clinical usage (Assafi
et al., 2015; Lnger et al., 2020; Salih et al.,
2016; Obayes AL-Khikani, 2020). UTI is
mostly, treated empirically with antibiotics
particularly B- lactam antibiotics without in-
vestigating causative pathogens or the exact
antibiotic/s which should be used, and the
introduction of invasive procedures such as a
catheter. These, with time, put stress on uro-
pathogens playing an important role in in-
creasing rates of antimicrobial resistance.
Therefore, regular monitoring of the bacterial
causes of UTI and antibiotic susceptibility in
a local area is an important strategy.

This study aimed to identify the pathogenic
bacterial species of UTI and their antibiotic
resistance for a selected antimicrobial agent
commonly used in UTI treatment. The ob-
tained data may help identify uropathogens
frequency and guide the selection of antibiot-
ics against uropathogens in clinical practice
in our area.

MATERIALS AND METHODS

A retrospective study was performed in the
microbiology section of Tobruk Medical
Center, Tobruk, Libya, from September 2016
to December 2018. A total of 6065 urine cul-
ture results from all UTI suspected patients
(3796 females and 2269 males) were includ-
ed. Urine samples were collected from pa-
tients as instructed by microbiology staff,
where the first morning mid-stream urine was

collected in a sterile urine container and de-
livered as soon as possible for culturing. Su-
prapubic collection was indicated for babies.

Urine samples were inoculated aerobically
onto plates of MacConkey agar and blood
agar. Then, the plates were incubated at 37°C
for 24 hours. On the following day, the plates
were examined for bacterial growth and eval-
uated. Each urine culture containing 100 000
(10°) or more bacterial cells/ml was consid-
ered as significant growth. Significant cul-
tures were proceeds for identification pro-
cesses and were sub-cultured on solid media
such as nutrient agar and mannitol salt agar.
Microscopic examination of stained smear, in
particular Gram stain, biochemical tests such
catalase, coagulase, urease, and oxidase were
performed when needed (Cheesbrough,
2006).

An antimicrobial susceptibility test was done
on all pathogenic bacteria using the disc dif-
fusion technique of the Kirby-Bauer method
on Miiller-Hinton agar (Jenkins and Schuetz,
2012). All plates were incubated aerobically
at 37°C for 24 hours. Then, plates were
checked for zones diameter of inhibition, and
the results were expressed in millimeters
(mm) as sensitive and resistant and interpret-
ed according to standard guidelines (CLSI,
2013). Susceptibility testing discs used were
obtained from Oxoid UK or Becton and
Dickinson Company-BD.

Data Analysis: The statistical analysis was
performed using SPSS software version 23
(SPSS Inc., Chicago III, USA), and Microsoft
Excel 2010. All data were expressed as fre-
quencies and percentages. Pearson Chi-Square
test was used for statistical comparisons be-
tween antibiotics groups for Gram-negative and
Gram-positive pathogens that were statistically
significant (P=0.001).

RESULTS

A total of 6065 urine samples collected from
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inpatients and outpatients primarily diag-
nosed as having UTIs were cultured. Urine
samples from female patients were 3796
(62.6%), and 2296 (37.4%) were from male
patients. Out of 6065 urine cultures, 1517
(25%) showed growth of pathogenic bacteria
belonging to five species, while 4548 (75%)
were negative or showed non-significant
growth. The prevalence of positive urine cul-
tures was higher 1195/1517 (78.8%) among
females compared with males 322/1517
(21.2%). Different Gram pattern bacteria
were isolated. Gram-negative pathogens were
1372/1517 (90.4%), while Gram-positive was
145/1517 (9.6%) (Table.1).

Table (1). Prevalence of Gram-negative and Gram-
positive uropathogens

Gram- Gram- Total
negative positive
pathogens pathogens
Number of
isolated bac- 1372 145 1517
teria
Percentage % 90.4 9.6 100

Among Gram-negative isolates, E. coli was
the most common pathogen, followed by
klebsiellae spp., Proteus spp., while Pseudo-
monas spp. was less common. S. aureus was
the main isolated Gram-positive pathogen as
shown in (Table 2).

Table (2). Species and frequency of pathogenic bacte-
ria

Amikacin, while their sensitivity to Ciproflox-
acin was 65.14% (Table 3).

Table (3). The sensitivity and resistance of Gram-
negative pathogens for individual antibiotics in percent-
ages (T=total, S=sensitivity, R=resistance)

Antibiotic Sensitivity  Resistance

(symbol) Toal ™ (o) (%)
Ceftazidime (CAZ) 405 45.68 54.32
Cefoxitin (FOX) 725 62.34 37.66
Ciprofloxacin
(CIP) 568 65.14 34.86
Nalidixic acid
(NA) 747 27.31 48.59
Nitrofurantoin (F) 892 50.45 49.55
Sulfamethoxazole-

Trimethoprim 492 38.62 61.38
(SXT)

Amoxicillin Clavu-

lanic acid (AMC) 803 7.97 92.03
Ampicillin (AMP) 312 4.81 95.19
Amikacin (AK) 492 70.73 29.27
Cefotaxime (CTX) 248 36.69 63.31
Gentamicin (CN) 426 38.49 61.5
Imipenem (IMP) 91 94.51 5.49

Isolated bacteria Frequency Percentage (%)
Esherichia coli 886 58.4
Klebsiella species 264 17.4
Proteus species 162 10.7
Pseudomonas sp. 60 3.9
S. aureus 145 9.6

Total 1517 100

The susceptibility testing results of 12 selected
antibiotics for isolated uropathogens were rec-
orded. Overall antibiotics susceptibility testing
for Gram-negative pathogens showed 94.51%
were sensitive to Imipenem and 70.73% to

(Pearson Chi-Square = 1087.086; DF = 11; P-Value = 0.000)

Nitrofurantoin  sensitivity among  Gram-
negative pathogens was 50.45%, and only
27.31% were sensitive to Nalidixic acid. Ceph-
alosporins (p-lactam antibiotics) susceptibility
showed 62.34% and 36.69% of Gram-negative
isolates were sensitive to Cefoxitin and Cefo-
taxime respectively, while 54% were resistant
to Ceftazidime. In respective to penicillins,
95.19% and 92.03% of Gram-negative patho-
gens were resistant to each of Ampicillin and
Amoxicillin-clavulanic acid (Augmentin) re-
spectively. Finally, the resistance rate of
(61.38%) was observed among Gram-negatives
to Sulfamethoxazole-trimethoprim, and 61.5%
was to Gentamicin.

The sensitivity of Staphylococcus aureus to
Imipenem was 84.6%, amikacin 70.1% Nitro-
furantoin 62.61%, and to ciprofloxacin it was
58.3%. While it was highly resistant to Ampi-
cillin 98.4%, Nalidixic acid 90%, Amoxicillin-
Clavulanic acid 78.95%, Ceftazidime 87.62%,
Sulfamethoxazole-Trimethoprim 69.23%, last-

© 2021 Mohammed T. Ahtita et al . This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 li-

cense.

ISSN: online 2617-2186 print 2617-2178



Al-Mukhtar Journal of Sciences 36 (4): 253-262, 2021

ly to Cefotaxime was 65.31% and 57.835% to
Cefoxitin as shown in (Table 4).

Table (4). Sensitivity and resistance rate of S. aureus
for individual antibiotic in percentages. (T=total,
S=sensitivity, R=resistance)

Antibiotic Sensitivity ~ Resistance

(symbol) ol (%) (%)
Ceftazidime (CAZ) 105 12.38 87.62
Cefoxitin (FOX) 145 42.18 57.83
Ciprofloxacin
(CIP) 84 58.33 41.67
Nalidixicacid (NA) 100 10.00 90.00
Nitrofurantoin (F) 115 62.61 37.39
Sulfamethoxazole-

Trimethoprim 52 30.77 69.23
(SXT)

Amoxicillin Clavu-

lanic acid (AMC) 114 21.05 78.95
Ampicillin (AMP) 63 01.59 98.41
Amikacin (AK) 97 70.10 29.9
Cefotaxime (CTX) 49 34.69 65.31
Gentamicin (CN) 87 31.03 68.97
Imipenem (IMP) 13 84.62 15.38

(Pearson Chi-Square = 218.159; DF = 11; P-Value = 0.000)

DISCUSSION

This study provides information relating to
bacterial uropathogens and also a pattern of
local susceptibility to main antibiotics regularly
used in UTI treatment. UTT occurs in all people
of all ages, but the rate of positive urine cul-
tures in this study is much higher in females
(78.8%) because of the high prevalence of UTI
among them. The same finding is well docu-
mented in other studies (Mahdi et al., 2020;
Mohamed Hayir et al., 2019).

This is referring to differences in female anat-
omy, short urethra and its proximity to the
anus, sexual activity, moisture environment of
the urogenital area let bacteria multiply and
become more ready to reach the urinary system
(Gupta et al., 2019; Jatileni et al., 2015; Mo-
hammed et al., 2016). However, personal hy-
giene and education play an important role in
UTI prevention in both females and males.
Gram-negative bacteria comprised the majority
90.4% of isolated uropathogens in this study.
This finding is compared to a study from India

done by Chander and Singla (2008), who esti-
mated that 83.68% of UTI were referred to
Gram-negative isolates.

Gram-positive pathogens in the present study
were 9.6%. However, predominance isolation
of Gram-positive bacteria as uropathogenic was
reported in a study from Nigeria (Ekwealor et
al., 2016). Among Gram-negatives, E. coli was
predominant and accounted for (58.4%). A
similar result 58% showed in a study per-
formed in India (Tambekar et al., 2006) and
57.3% in study performed in Sudan (Badri &
Mohamed, 2017). E. coli isolation rate in this
study also was in line with other studies rates,
60% from Brazil (Cunha et al., 2016), from
India 61% (Akram et al., 2007), from Libya
55.6 (Mohammed et al., 2016). Much higher
rates 92% (Bagar et al., 2007) and 73% (Assafi
et al., 2015) were reported in other studies per-
formed in Libya and Iraq respectively. Whereas
a much lower rate of 36% was also reported
(Lnger et al., 2020).

This variation may refer to the difference in
people, bacterial strains, and geographic area.
The second more frequently isolated pathogens
were Klebsiella spp., comprising (17.4%) and
Proteus species (10.7%). A less common path-
ogen was Pseudomonas species accounting on-
ly for (3.9%), while isolation and reporting of
these bacteria as uropathogens is verified by
others. This research showed Staphylococcus
aureus as a Gram-positive pathogen, compris-
ing 9.6% of uropathogen frequency. A compa-
rable finding (8%) was demonstrated by
Ghenghesh et al. (2003). While higher rates of
28% and 31% were reported by (Ekwealor et
al., 2016) and (Odoki et al., 2019) respectively.
Gram-positive bacteria as uropathogens are re-
ported particularly among individuals who are
elderly, pregnant, or have other UTI risk fac-
tors (Kline & Lewis, 2016). Moreover, one can
recall that the urogenital area and distal urethra
are normally colonized with various species of
Gram-positive bacteria, which, under certain
conditions, can cause infection to the urinary
system.
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Many studies reported the isolation of other
pathogenic bacterial species other than those
isolated in this study (Jatileni et al., 2015; Mo-
hammed et al., 2016; Natesan & Banu, 2017).
Additionally, this study showed that nearly all
urine cultures had grown a single pathogen.
This finding was previously mentioned, where
95% and 96% of urine cultures had grown a
single pathogen (Aboderin et al., 2009; Naqid
et al., 2020). Because the majority of uropath-
ogens are Gram-negative enteric bacteria in-
habiting the gut as commensals, this may be the
major source of urinary system infections (Ma-
gruder et al., 2019).

This study showed that the highest drugs activi-
ty against all isolated uropathogens were
Imipenem and Amikacin. For Gram-negative
isolates, 94.51% were sensitive to Imipenem
and 70.73% to Amikacin. A closer result was
reported by (Elabidi ef al., 2018), who found
96.3% were sensitive to Imipenem, but the sen-
sitivity to Amikacin was higher and estimated
at (96.2%) among Gram-negative isolates. The
present study also showed that 84.62 % of S.
aureus isolates were sensitive to Imipenem. A
sensitivity rate of 85.7% for this antibiotic has
been observed by (Muhammad et al., 2020)
and 100% in a study by (Prakash & Saxena,
2013). A70.1% of S. aureus showed sensitivity
to Amikacin. High activity of Amikacin was in
agreement with another study that reported
71.6% of S. aureus were sensitive (Sukumaran
& Kumar, 2017) but a higher sensitivity rate
(80%) has been reported earlier (Iregbu &
Nwajiobi-Princewill, 2013).

Sensitivity to Ciprofloxacin was 65.14%
among Gram-negative pathogens. A rate of
63.19% was reported by (Gupta et al., 2019)
and 62% by (Janifer et al., 2009). However,
higher sensitivity (80%) was reported (Elabidi
et al., 2018). Nitrofurantoin sensitivity was
50.45%, other studies showed higher sensitivity
75.5% (Jatileni et al., 2015). This study showed
high resistance of uropathogens (61.38%) to
Sulfamethoxazole-trimethoprim, higher re-
sistance rate (91%) to this antibiotic was re-
ported (Tambekar et al., 2006).

With regard to Cephalosporins (B-lactam anti-
biotics) susceptibility, 62% of Gram-negative
pathogens were sensitive to Cefoxitin. But one
study found a higher rate (69.2%) among
Gram-negative uropathogens in Benghazi, Lib-
ya (Elabidi et al., 2018). Also, this study
showed a high resistant rate (63%) observed to
Cefotaxime and 54% to Ceftazidime, but high-
er rates (84% and 86.8%) to both antibiotics
respectively, had been reported (Ejaz et al.,
2019).

Additionally, Gram-negative pathogens in this
study demonstrated the highest rate of re-
sistance for Ampicillin 95.19%. High re-
sistance rates of 93.8% were reported by Ajayi
et al. (2019) and 100% reported by (Salih et
al., 2016). Furthermore, Gram-negative isolates
in the present study showed very high re-
sistance for Amoxicillin-clavulanic acid (Aug-
mentin), estimated at 92.3%. A closer result
(87.2%) was reported by (Mohamed Hayir et
al., 2019), and also a high resistance level of
(79.16%) shown by (Gupta et al., 2019). A
lower resistance rate (43%) has also been re-
ported in a study from Iraq (Lnger et al., 2020).
Such high Augmentin resistance in the current
study did not agree with a study from Brazil
that reported that 82.2% of E .coli, 81.1% of
Klebsiella spp., and 95.7% Proteus spp. were
sensitive to this antibiotic (Cunha ef al., 2016).

The activity of ampicillin and amoxicillin-
clavulanic acid is significantly reduced over
time, they could be used extensively and em-
pirically in clinical practice by physicians or
people. The drug quality, changing of uropath-
ogens susceptibility results due to variance in
bacterial strains, and differences in study area,
right drug dosage, and therapy duration, all the-
se factors collectively or individually can large-
ly affect the right management of UTI and lead
to the emergence of such high resistant rates
among uropathogens to these drugs which re-
sulted in difficulty in the treatment of UTlIs.
Another important reason is that drugs are
readily obtained in developing countries, in-
cluding Libya, either from private or govern-
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mental pharmacies and stores which can give
rise to such problems. A 62.6% of S. aureus in
this study were susceptible to Nitrofurantoin
(Table 4), but much higher (98.2% and 81%)
rates were reported earlier by (Cunha et al.,
2016) and (Iregbu & Nwajiobi-Princewill,
2013) respectively. A 58% of S. aureus were
sensitive to Ciprofloxacin. Other studies
showed a higher rate of 73.9% of resistance to
this antibiotic (Sukumaran & Kumar, 2017). S.
aureus 1isolates in this study were highly
(98.41%) resistant to Ampicillin and (78.75%)
to Amoxicillin-clavulanic acid. The same find-
ing was reported in other studies (Ekwealor et
al., 2016; Mezal et al., 2011). S. aureus
showed a high rate of resistance estimated at
(65.31%) for Cefotaxime and 57.83 for Cefox-
itin but very high resistance (87.62%) was re-
ported for Ceftazidime. This study showed high
resistance of S. aureus for cephalosporins anti-
biotics and the same observed by others
(Sukumaran & Kumar, 2017). S. aureus iso-
lates in this study showed high resistance for
Sulfamethoxazole-trimethoprim (69.23%),
higher resistance rate (79.5%) was reported by
(Sukumaran & Kumar, 2017).

CONCLUSIONS

This study confirmed that E. coli, Klebsiella
species, Proteus species, Pseudomonas species,
and Staphylococcus aureus are the major uro-
pathogens usually associated with UTI. Results
also demonstrated that females are more sus-
ceptible to UTI than males. Additionally,
Imipenem and Amikacin showed the highest
activity against Gram-negative and Gram-
positive pathogenic bacteria, and they could be
the drugs of choice for the treatment of UTL
On the contrary, Ampicillin and Amoxicillin-
clavulanic acid should be excluded for UTI
treatment in our area due to a very high re-
sistance rate.
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Abstract: This study was carried out to investigate the effect of two different doses of oxyto-
cin on weight. A 15 adult male rabbits were weighed and provided with food twice daily, once
in the afternoon and once in the evening, for three weeks to determine the amount of food
consumed daily and the time spent feeding by each rabbit. After three weeks the rabbits were
weighed and divided randomly into three groups: the control group, the low dose group, and
the high dose group. The animals were injected daily for three weeks. During that time, the
amount of food consumed and the time spent feeding in both periods were determined. After
the end of the treatment period, the rabbits were weighed and then put down. The results of
this study showed that before treatment the rabbits consumed more food in the evening period
than they did in the afternoon period. The mean time spent feeding in the evening period was
slightly higher than that spent in the afternoon period. However, this difference was not statis-
tically significant. After treatment, there was still a significant difference between the means
of the consumed food in the afternoon and the evening period for the control group. The mean
amounts of food consumed in both periods by the treated groups were slightly reduced, but
this reduction was not statistically significant. Furthermore, the mean time spent feeding in
the evening period was slightly higher than that of the afternoon period for the three groups;
however, these differences were not significant. The mean weight of the control group was
slightly increased after treatment with the hormone, and the mean weights of the treated
groups were slightly reduced after treatment. However, changes in body weight were not sta-
tistically significant.

Keywords: Oxytocin, Body Weight, Rabbits; Food Consumed.

INTRODUCTION

Oxytocin (OT) is a nonapeptide synthesized by
the magnocellular neurons located in the su-
praoptic and paraventricular nuclei of the hypo-
thalamus. It is secreted to the circulation by the
posterior pituitary and nerve terminals in re-
sponse to various stimuli (Gimpl &
Fahrenholz, 2001; Luck & Jungclas, 1987).
Oxytocin exerts a variety of actions, which is
involved in a large number of physiological
and pathological processes. These actions in-

clude the regulation of the hypothalamo-
pituitary-adrenal axis in response to pregnancy
(Apter-Levy et al., 2013). However, its best-
known and most well-established roles, stimu-
lation of uterine contractions during parturition
(Blanks & Thornton, 2003) and milk release
during lactation (Breton et al, 2001). It has
gained more recent attention for its therapeutic
potential in the treatment of obesity (Deblon et
al., 2011; Kublaoui et al., 2008; Maejima et al.,
2011; Morton et al., 2012; Zhang et al., 2011;
Zhang & Cai, 2011). The vast majority of stud-

*Corresponding Author: Ameerah T. Ramadhan ameerah.tayib@omu.edu.ly , Zoology Department, Science Faculty, Omar Al-Mukhtar University,

Al-Bayda, Libya.

263


https://doi.org/10.54172/mjsc.v36i4.369
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v36i4.369&amp;domain=pdf&amp;date_stamp=2008-08-14

Al-Mukhtar Journal of Sciences 36 (4): 263-271, 2021

ies investigating oxytocin and social behavior
in humans, including its effect on reducing
weight, have utilized nasal delivery (nasal
spray) as the administration method
(MacDonald & MacDonald, 2010). Oxytocin
was first reported to inhibit food intake follow-
ing systemic administration in rodents by Ar-
letti and colleagues in 1989 and 1990 (Arletti et
al., 1989; Arletti et al., 1990). Subsequent stud-
ies showed these effects could be reproduced
following administration of much lower doses
when given directly into the CNS (Deblon et
al., 2011; Kublaoui et al., 2008; Lokrantz et al.,
1997; Morton et al., 2012; Rinaman & Rothe,
2002; Zhang & Cai, 2011). These effects were
completely blocked by pretreatment with an
oxytocin antagonist (Arletti et al., 1989; Arletti
et al., 1990; Olson et al., 1991).

This ability to reduce food intake appears to be
through a specific effect of oxytocin to reduce
meal size (Blouet et al., 2009; Lokrantz et al.,
1997; Yamashita et al., 2013) and increase la-
tency to the first meal (Arletti et al., 1990). But
to our knowledge, there are no studies dealing
with the effect of oxytocin on the weight of
rabbits. Therefore, this study was carried out to
investigate the effects of two different doses of
oxytocin on the weight of male rabbits.

MATERIALS AND METHODS

Animals: Fifteen, 4 month old adult male rab-
bits, known locally as Egyptian (Arabic) rab-
bits, were bought from a local market. The rab-
bits were kept in a temperature controlled room
divided by concrete molds to separate and keep
each rabbit alone.

The rabbits were provided with water and spe-
cial rabbit chow imported from Private Group
Company, Egypt. The animal spaces were
cleaned daily with detergent and bleach.

Drug: Oxytocin was purchased from a local
veterinary pharmacy. The hormone was manu-
factured by Bio-Pharmachemie (Vietnam) and
imported and distributed by Selvium Pharma-

ceutical Co. Ltd. (Benghazi-Libya). Sterile
physiological saline (0.09 % NaCl) was pur-
chased from a local pharmacy.

Experimental Procedure: The rabbits were
weighed (1.590+0.680), and each rabbit was
provided with 70 g of rabbit chow twice daily,
one at 2 p.m. and the second at 2 a.m. for three
weeks to determine the amount of food con-
sumed daily by each rabbit and to determine
the time spent feeding by each rabbit. After
each meal, the amount of food consumed by
each rabbit was determined by subtracting the
leftover in each bowl from the 70g provided.
The time spent feeding was determined by
watching the animal from the moment the food
was provided (0 time) till it stopped eating, us-
ing a stopwatch. After three weeks, the rabbits
were weighed again and divided randomly into
three groups (five rabbits in each group): the
control group (injected with 1 ml/kg of physio-
logical saline), the low dose group (injected
with 20 ng/kg; five IU/kg of oxytocin), and the
high dose group (injected with 40 pg/kg; 10
IU/kg of oxytocin).

The animals were injected subcutaneously dai-
ly in the afternoon for three weeks. During that
time, the rabbits were monitored for any signs
of disease or any physical changes. In addition,
the amount of food consumed and the time
spent feeding in both periods were determined
as above and recorded. After the end of the
treatment period, the animals were weighed,
and the weights were recorded.

Statistical Analysis: Statistical analysis was
performed using a computer run package
(Graph Pad Prism version 4 Graph Pad Soft-
ware, San Diego, USA). One-way ANOVA
followed by Tukeys HSD test was performed
to show the statistical significance among the
means of the groups. Results were expressed
as mean + standard error of the mean (SEM),
N=5. A P-value below 0.05 was considered to
be statically significant.
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RESULTS

None of the rabbits in this study exhibited overt
clinical signs of toxicity in response to treat-
ment with oxytocin. The animals were given
food during two periods, one at 2 p.m. and the
other at 2 a.m. The amount of food consumed
and the time spent eating was determined for
each animal. Figure 1 represents the amount of
food consumed (in grams) by the control group
and the treated groups in the afternoon period
and the evening period before injection of oxy-
tocin (before treatment). The mean amount of
food were consumed by the control group, the

60 -

Consumed food (g)

low dose group, and the high dose group in the
afternoon period were 38.59 + 0.6031, 37.68 +
1.378, 37.91 + 1.962, respectively. There were
no significant differences between the means of
the three groups. In the evening period, the
amounts of food consumed were 45.49 + 2.169,
45.86 = 1.267, and 45.01 + 1.437, respectively.
There were no significant differences between
these means. However, there was a significant
difference between the mean of the afternoon
period and that of the evening period for each
group (p < 0.05). The rabbits consumed more
food in the evening period.

Figure 2 represents the mean amount of time
(in minutes) spent feeding by the control group,
the low dose-treated group, and the high dose-
treated group in the two periods before treat-
ment. It was found that in the afternoon period,
the mean times spent feeding were 46.05 +
2.529, 42.25 4+ 0.653, and 39.03 £ 1.907, re-
spectively, and for the evening period were
5246 + 3.394, 46.57 + 1.421, and 43.98 +
2.959, respectively. Even though the mean
time spent feeding in the evening period was

Before treatment
Figure 1. The mean amount of food consumed (in grams) by the control group and the treated groups in the afternoon
period and the evening period before injection of oxytocin (before treatment). Results are Mean + SEM. Different let-
ters indicate significant differences between the means. Similar letters indicate no differences.

slightly higher than that for the afternoon perod
for each group, this increase, however, was not
statistically significant (p > 0.05). The amounts
of consumed food in the afternoon period and
the evening period were also measured after
the end of the treatment period (after injection
of oxytocin).
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60

Time spent feeding (minutes)

Before treatment

Figure 2. The mean amount of time (in minutes) spent feeding by the control group, the low dose-treated group, and
the high dose-treated group in the two periods before treatment. Results are Mean + SEM

Figure 3. represents the amounts of consumed
food in the afternoon period were 33.72 +
1.616, 32.74 + 1.832, and 30.14 + 2.347 for
the control group, the low dose-treated group,
and the high dose-treated group, respectively.
For the evening period, the amounts of con-
sumed food were 41.28 + 1.895, 36.05 + 2.58,
and 30.30 £ 1.798, respectively. There was
still a significant (p < 0.05) difference between
the means of the consumed food in the after-
noon and the evening period for the control
group (p = 0.044). However, the amounts of

50 -

food consumed by the treated groups in the af-
ternoon period were slightly reduced in com-
parison with the amount consumed by the con-
trol group for the same period. Likewise, the
amounts of food consumed in the evening pe-
riod by the treated groups were reduced in
comparison with that of the control group and
in comparison with the same period for the
treated groups before the injection of the hor-
mone. However, these reductions were not sta-
tistically significant.
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Figure 3. The mean amounts of food consumed in the afternoon period and the evening period of the control group,
the low-dose-treated group, and the high-dose-treated group. Results are Mean + SEM. Different letters indicate sig-

nificant differences between the means.

© 2021 Ameerah T. Ramadhan et al. This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 li-

cense.

ISSN: online 2617-2186 print 2617-2178



Al-Mukhtar Journal of Sciences 36 (4): 263-271, 2021

Figure 4 represents the mean time spent (in
minutes) feeding in both periods for the three
groups after treatment with the hormone. For
the afternoon periods, the times spent feeding
were 36.22 = 0.971, 36.81 £ 2.539, and 33.38
+ 2.664 for the control group, the low-dose-
treated group, and the high-dose-treated group,
respectively. For the evening periods, the

50 -

numbers were 41.4 + 1.85, 39.66 + 2.76, 37.45
+ 2.569, respectively. Even though the mean
time spent feeding in the evening period was
slightly higher than that in the afternoon peri-
od for the three groups; however, these differ-
ences were not significant. The weights of the
rabbits were measured before and after treat-
ment with the hormone.
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Figure 4. The mean amount of time spent feeding in both periods for the three groups after treatment with the hor-

mone. Results are Mean + SEM.

Figure 5 represents the mean weights of the
control group, the low-dose-treated group, and
the high-dose-treated group.

The mean weights (Kg) of the rabbits of the
three groups before treatment were 1.361 +
0.112, 1.601 £+ 0.199, and 1.494 + 0.142, re-
spectively; and the mean weights after treat-
ment were 1.651 + 0.083, 1.317 + 0.128, and
1.330 £ 0.118, respectively. From this figure it
is clear that the weights of the rabbits in the
control group had increased after the end of the
treatment period; this increase, however, was
not statistically significant. On the other hand,
weights of the hormone-treated rabbits were
slightly reduced after treatment with the hor-
mone, but this reduction was also not statisti

cally significant. Some of the internal organs
(kidneys, liver, and heart) were also weighed,
but there were no significant differences be-
tween the mean weights of the control organs
and those of the treated ones.
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Figure 5. The mean weights of the control group, the low-dose-treated group, and the high-dose-treated group before

and after treatment. Results are Mean + SEM.
DISCUSSION

This study was carried out to investigate the ef-
fect of oxytocin on the weight of male rabbits.
The reason for feeding in 2 periods was that
one period of feeding was not good enough for
the rabbits to reach satiety. However, from this,
it was found that the animals consumed more
food in the evening period than in the afternoon
period. In this study, the weights of the treated
rabbits decreased slightly, and this reduction,
however, was not statistically significant. This
is probably because the doses used in this study
were lower than those used by most other re-
searchers who have reported a reduction in
weight with the injection of oxytocin (6000
png/kg) (Arletti et al., 1989; Maejima et al.,
2011). However, (Li ef al., 2007) were able to
increase stomach and duodenum motility in
rabbits by the intravenous injection of oxytocin
(0.1 - 0.8 pg/kg). Furthermore, the differences
could be due to the methods of injection. In-
jecting the hormone intra-cerebroventricularly
and intra-peritoneally. In this study, the hor-
mone was injected subcutaneously (Arletti et
al., 1989); however, injection of the hormone
subcutaneously was found to stimulate lipid

metabolism in mice and rats when fed standard
or high-fat diet (Maejima et al., 2011). The in-
crease in motility of the stomach and duode-
num is believed to speed up the emptying of
the gut and, therefore, reduce the weight of the
animal (Li et al., 2007). The reduction in body
weight could be the result of reduced food in-
take. Indeed, the results of this study show that
the amounts of food consumed in both periods
were reduced; and since there were no signifi-
cant differences in the amounts of time spent
feeding in both periods before and after treat-
ment, we believe that the loss of weight is due
to the loss of appetite. The results of this study
are consistent with other studies that have used
oxytocin to reduce weight.

Experiments in rodents and nonhuman pri-
mates demonstrate that chronic peripheral or
central administration of oxytocin results in
sustained weight loss attributed to reduced food
intake, maintenance of energy expenditure de-
spite weight loss, and increased lipolysis
(Blevins et al., 2014; Deblon et al., 2011;
Maejima et al., 2011; Morton et al., 2012). In-
terestingly, obese rodents seem to be more sen-
sitive to oxytocin treatment than their lean
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counterparts (Morton et al., 2012). Preclinical
studies have demonstrated a preferential effect
of oxytocin in reducing carbohydrate consump-
tion (Amico et al., 2005; Blevins et al., 2014;
Mullis et al., 2013). Although some rodent
studies have not found that oxytocin affects in-
take of lipid emulsions (Miedlar et al., 2007;
Sclafani et al., 2007), others have demonstrated
that oxytocin suppresses consumption of high-
fat diets (Deblon et al., 2011; Morton et al.,
2012; Zhang & Cai, 2011). To date, three hu-
man studies all exclusively in men, which in-
vestigated the effects of intranasal administra-
tion of oxytocin on food intake in individuals
without eating disorders, have been published
(Lawson et al., 2015; Ott et al., 2013; Thienel
et al., 2016).

In a randomized study with healthy men with-
out diabetes mellitus, oxytocin reduced caloric
intake by 122 kcal with a preferential effect on
fat consumption (Lawson et al., 2015). To date,
only one study has examined whether oxytocin
administration reduces body weight in humans
who have overweight or obesity, but are other-
wise healthy. The study demonstrated that oxy-
tocin led to substantial weight loss over eight
weeks (Zhang et al., 2013). The reduction in
weight observed in this study could also be due
to the breakdown of fats. Preclinical studies in-
dicate that oxytocin induces lipolysis (Blevins
et al., 2014; Deblon et al., 2011) and fat oxida-
tion (Blevins et al., 2016; Maejima et al.,
2011), which in turn, independent of food in-
take, lead to reduced body fat and weight
(Deblon et al., 2011). Notably, oxytocin reduc-
es visceral and liver fat (Maejima ef al., 2011),
which are metabolically important fat depots
associated with an increased risk of metabolic
syndrome and cardiovascular disease (Pischon
et al., 2008).

CONCLUSION

These results clearly confirm and extend the
recent data that show the anti-obesity effects of
the peripheral administration of oxytocin.

However, further studies are needed to estab-
lish whether this hormone has any side effects.
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Abstract: This research was conducted to determine the number, disease pattern, and outcome of the
patients admitted at the Neonatal Care Unit (NCU) at Al-Bayda medical center (AMC) in Libya. A
retrospective cross-sectional descriptive study was carried out on all neonates admitted to the
NCU between January 2008 and December 2008. The collected data include age, gender, mode
and site of delivery, number of gestations, maturity, duration of stay, cause of admission, and out-
come. Total infants delivered were 10075, 620 (6.1%) of them were admitted to NCU with a
(6.15%) admission rate, 56.5% were male and 43.5% were female, of whom 613 (98.9%) were in-
born and 519 (83.7%) were term neonates; 523 (84.4%) of total born were by normal vaginal de-
livery (NVD). 48.7% of total admissions occurred during the first 24 hours of life. The average
length of hospital stay for term births was 5.6 days (SD 5.4) and for preterm 8.7 days (SD 8.55).
The common causes of admission were neonatal jaundice (29.3%), followed by neonatal infec-
tions (17.6%) were prematurity accounts for (16.3%), and respiratory distress (11.1%). The major-
ity of the admitted neonates improved and were discharged 517 (83.4%), 37(6%) left against med-
ical advice (LAMA) and nineteen (3%) were referred to other specialized hospitals for further
management. The neonatal mortality rate was 0.4%, and the overall hospital neonatal mortality
rate was 7.6%. According to the cause-specific death rate analysis, prematurity was the most
common cause of death (29.8%), followed by sepsis (17%) and birth asphyxia (12.8%). In conclu-
sion, neonatal jaundice, infection, and prematurity complications were the leading causes of mor-
bidity in neonates. The case-fatality rate was high for prematurity, sepsis, and birth asphyxia. Most
of these etiologies are preventable to some extent by regular prenatal visits, healthy delivery prac-
tices, and timely referral to hospitals which can reduce NCU burden and improve outcomes.

Keywords: Neonatal Admission, Outcome, Al-Bayda, Libya.

INTRODUCTION

The first 28 days of the life of a newborn infant
is called the neonatal period and the term
prematurity is used to describe live-born neo-
nates delivered before completing 37 weeks of
gestation. The neonatal period is the most criti-
cal period of life because adaptation from in-
trauterine to extra-uterine life occurs in it. This
may not occur promptly in some newborns re-
sulting in various neonatal morbidities and
raising the rate of neonatal admissions and the
need for NCU services in the early postnatal

period (Platt & Hey, 1992). Over the last few
decades, improvements in neonatal care have
greatly improved the survival rate of newborns
and decreased the neonatal mortality rate
(NMR) by 51%, especially premature neonates
(Hug et al., 2019). Caring for the critically ill
is a challenge in developing countries, where
health needs often outstrip available resources
(Watters, 1992). Neonatal morbidity and mor-
tality rates are sensitive indicators for the as-
sessment of facility services presented to moth-
ers and infants in the community. There are
many evaluations of neonatal morbidity and
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mortality across the world, but the data from
our country is still not sufficient. Therefore,
this study was conducted to review the number,
disease pattern, and outcome of neonates who
are admitted to NCU at the pediatric depart-
ment at AMC.

MATERIALS AND METHODS

Study design: A descriptive retrospective
cross-sectional study was conducted from the
1** of January to the 31% of December 2008.
(Total No.=620).

Study sitting: The Neonatal Care Unit (NCU)
is a part of the pediatric department at AMC in
Al-Bayda , Libya. It contains 18 incubator units
that accommodate all inborn neonates that need
specialized care, 15 baby cots, and is equipped
with a central oxygen supply, suction lines,
three conventional mechanical ventilators, five
CPAP machines, six phototherapy machines,
one cylindrical phototherapy machine, two ser-
vo-controlled warmers, and patient care moni-
tors. The Neonatal Unit is staffed by one resi-
dent doctor on duty supported by two trained
nurses. The neonatal Care Unit is attached to
the obstetrics and labour department and re-
ceives admissions from these wards and the
outpatient clinic.

Statistical data and analysis: The data was
examined using the statistical package for so-
cial sciences (SPSS). The data were interpreted
in Tables and Figures, and the numerical data
were shown as percentages. The proportionate
mortality rate (PMR) was calculated by divid-
ing the proportion of cause-specific deaths by
the number of deaths from all causes and was
then multiplied by 100. The Chi-square test
was used to find the significance of the ob-
served variables, and P-value <0.05 was per-
ceived to be statistically significant.

RESULTS

A total of 620 neonates were admitted to
NCU. Among them, 350 (56.5%) were males,
and 270 (43.5%) were females. A total of 613

(98.9%) were born in the hospital, 6 (1%) were
born at home, and one baby (0.1 %) was a car
delivery. The mode of delivery was mostly
normal vaginal delivery (NVD) 523(84.4%),
caesarean section (CS) was 75(12.1%), and in-
strumental delivery (ID) 22(3.5%), the majority
of all newborns stayed for < seven days
(77.6%). (Tablel).

Table (1). Descriptive characteristics of admitted neo-
nates

Variable Attributes NO (l;requency
0
Male 350 56.5
Gender Female 270 435
Place of Hospital 613 98.9
Deliver Home 6 1
cvery Car 1 0.1
Mode of deliv- NVD 523 84.4
ery cs 75 12.1
D 22 3.5
Number of Singleton 588 94.8
gestations Twin 29 4.7
Triplets 3 0.5
Length of
stay in hospi- <7 481 77.6
tal
in days >7 139 22.4

Neonatal jaundice and infections were the main
causes of admission to NCU, at 29.3 % and
17.6%, respectively. Prematurity complications
were the third most common cause of admis-
sions (16.3%) followed by respiratory distress
(11.1%). The major causes of infections in both
term and preterm babies were sepsis (10.2%),
pneumonia (4.5%), and acute gastroenteritis
(AGE) (1.6%). 3.38% of admitted neonates had
feeding issues (Vomiting, Poor feeding, and
choking). The rest were admitted for different
causes, as shown in (Table2).
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Table (2). Disease pattern of neonatal admissions

Diagnosis NO %
Neonatal jaundice 182 293
Neonatal infections: 109 17.6
Sepsis 50 45.9
Pneumonia 27 24.8
Acute gastroenteritis (AGE) 10 9.1
Uringry trac.t .infection (UTDH 6 55
Septic arthritis ’
Other infections' 6 5.5
10 9.2
Prematurity complications: 101 16.3
RDS 24 23.8
Neonatal jaundice 20 19.8
Sepsis
OtEer complications’ ‘1‘_2_ ‘lég
Respiratory distress: 69 11.1
MAS 36 52.2
TTN 17 24.6
Others 16 23.2
Feeding issues 21 3.38
Birth asphyxia 20 32
Fever for evaluation 16 2.58
IDM 15 2.4
CHD 14 2.2
MCA includes syndromes 21 34
Birth trauma 10 1.6
Others’ 42 6.77
Total 620 100

1: Meningitis, URTI, Mastitis, Omphalitis, skin infection 2: Apnea,
hypocalcemia, hypoglycemia, hypothermia, CHD, birth asphyxia, IVH,
IDM, Down syndrome

3: Convulsion, Hypothermia, Hypocalcaemia, Hypoglycemia IVH,
IEM, LGA, SGA, polycythemia, anemia, Hematuria, Aneuria, post-
operative cases.

The majority of the babies 519(83.7%) were
full-term, 101(16.3%) were preterm. About
48.7% of total newborns were admitted during
the first 24 hours of life, most of preterm ba-
bies 94(93%) were admitted during the first 24
hours of life, while 208 (40.1%) were full-term,
as shown in (Figurel).

250 108
200 -
150 -
100 -
50 -

0 -

191

mFT

mPT

3 4

day 1 2-7days >7days

Figure (1). Distribution of neonates according to age at
admission

Five hundred and seventeen newborns (83.4%)
were discharged alive; 47(7.6%) of newborns
died in the course of hospitalization; 37(6%)
were leaved against medical advice (LAMA)
and nineteen (3%) were referred to other spe-
cialized hospitals for further management (Fig-
ure 2).

m discharge
m Died
LAMA

Transfer

Figure (2). Distribution according to outcome

Forty-seven infants died in the neonatal period
accounting for a neonatal mortality rate of
0.4% (4.7/1000 live births) and the hospital
mortality rate was 7.6%. The causes of neona-
tal hospital mortality were dominated by prem-
aturity with its complications (40.4%), fol-
lowed by neonatal sepsis (17%) and birth as-
phyxia (12.8%), as shown in (Fig3).

Causes of death
40.40%

® Prematurity

6.40% 4.30%

8.50% W Sepsis
10.60% & = Birth asphyxia
12.80% =RD
17% = CHD
others

Figure (3). Case fatality rates among studied patients
MCA: (multiple congenital anomalies includes chromo-
somal abnormalities) — RD: (respiratory distress) — CHD:
(congenital heart disease)

The average length of hospital stay for term
babies was 5.6 days (SD 5.4 days) and for
those delivered preterm 8.7 days (SD8.55
days).
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There was very strong evidence of a relation
between the maturity of neonates in relation to
their outcome and duration of admission (P
value <0.001) (Table 3).

Table (3). Outcome and duration of stay in NCU in rela-
tion to maturity of neonates

Variables Maturity Sclilai;e
Term PT qualue
519(83.7%) 101(16.3%)

Died 23 24

Outcome Discharge 442 75 (<50()b50416)
LAMA 37 0 .
Transfer 17 2

Duration Mean 5.6 Mean 8.7 (84.677)

(SD5.4) (SD8.55)  <0.001
DISCUSSION

This study was undertaken in order to docu-
ment the most common causes of morbidity
and mortality of newborns how are admitted to
NCU. to some extent, from other data available
from abroad, because of inadequate data from
inside Libya. However, there were notable dif-
ferences. The highest percentage of babies
were born in the hospital 98.9%, which indi-
cates improved awareness of parents regarding
delivery in the hospital. 48.7% of total admis-
sions occurred during the first 24 hours of life
(Shakya et al., 2014). Another study done in
Nepal found 62% of admissions were during
the first 24 hours, this supports the fact that the
majority of the newborn problems are present
within the first hours of life.

Thus early diagnosis and intervention are cru-
cial. Males babies were predominant in the cur-
rent study 56.5%, it is consistent with other
studies by (Chapagain et al., 2017; Thammanna
et al., 2015), suggesting that the male gender is
more susceptible to illness during the neonatal
period. Furthermore, social and cultural factors
might contribute to male babies getting more
attention from parents than females. Delivery at
term is considered low risk, and despite of this,
term babies can develop illnesses that necessi-
tate their admission to NCU and require a

higher level of care. Here term infants account-
ed for 83.7% of the total NCU admissions,
which was the same finding was reported by
(Shakya et al., 2014). Moreover, most of the
neonates admitted 84.4% were delivered by
NVD. Overall, the main indications of admis-
sion into NCU at the center was neonatal jaun-
dice 29.3%, which was higher than other stud-
ies in Nigeria and Karachi, which were 11%
and9.44% respectively (Aijaz et al., 2012;
Toma et al., 2013), this result may due to
awareness of parents about the complications
of neonatal jaundice.

Neonatal jaundice is the most common prob-
lem amongst neonates. Between 25-50% of
term newborns and a higher percentage of
premature infants develop jaundice (Hinkes &
Cloherty, 1998). However, early detection, bili-
rubin monitoring, and effective phototherapy
are important to prevent serious complications.
Secondly, neonatal infections were found to be
the next common cause for admission 17.6%,
which was less than the observed in other stud-
ies in Misurata, Nepal, and Cameron 23.8%,
45.9%, and 31%, respectively (Ashour et al.,
2014; Ndombo et al., 2017; Shakya et al.,
2014). However, in a study conducted in Bang-
ladesh by (Nahar et al., 2007), sepsis was found
to be as low as 4% lower than the rate shown in
the current study (which was 10.2% of total
cases), this difference may be due to the differ-
ent diagnostic approach (diagnosed clinically
or by lab culture test).

Prematurity tends to reduce the distinctiveness
but increases the severity of the clinical signs
and symptoms of most disorders due to imma-
ture organ function. Thus preterm neonates
usually need very close observation and ad-
vanced care because of their complications.
About 16.3% of total admissions were due to
prematurity complications which accounted for
the third most common cause of admissions to
the NCU. This incidence is higher than that of
(Shakya et al., 2014), which was 6.5%, and this
finding was different from other centers where
the percentages of premature babies were high-
er (35% to above 50%) (Demisse et al., 2017,
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Tajkia et al., 2019), which suggests good ante-
natal care in Al-Bayda. On the other hand, the
rate of birth asphyxia 3.2% was much lower
than others from Misurata and Bangladesh by
(Ashour et al., 2014; Hoque et al., 2013). A
possible reason is that urgent intervention by
caesarean section; was done as soon as fetal
distress was observed, thus lowering the occur-
rence of asphyxia.

The majority of admitted cases improved and
were discharged 83.4%, and 19(3%) patients
were transferred to more specialized hospitals,
the most common causes of transfer were
CHD, MCA, IEM, and IVH, and those cases
referred for neurosurgery, cardiac surgery, and
metabolic and genetic screening. In this study,
the overall neonatal mortality rate was 0.4%,
and hospital neonatal death rate was 7.6% this
is close to research conducted by (Al-Momani,
2020) in Jordan which was 8.1%., and was
lower in a study carried out by (Ali et al.,
2013). Prematurity complications, sepsis, and
birth asphyxia were the three most common
causes of mortality that may result from poor
antenatal care, high-risk pregnancies, and fail-
ure to attend hospital for early intervention.

CONCLUSION

In conclusion, this comprehensive analysis of
neonatal admission and outcomes represents
the first study from an academic institution in
Al-Bayda city. This is a single hospital base
study that may not reflect the exact mortality
and morbidity of the community and nation as
a whole.

Neonatal jaundice, neonatal infection, and
prematurity complications are the main causes
of admission. Unlike other studies, perinatal
asphyxia was not a significant cause of admis-
sion. The case fatality was high for prematuri-
ty, sepsis, and birth asphyxia, most of these eti-
ologies are preventable to some extent by regu-
lar prenatal visits, healthy delivery practices,
and timely referral to hospital can reduce NCU
burden and improve outcomes. Creating a na-
tional database for all newborns and NCU ad-

missions to report and compare mortality and
morbidities is encouraged considering the dif-
ference in healthcare quality and availability of
resources.
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Abstract: Isolated carbonate platforms are common and contain significant hydrocarbon ac-
cumulations, particularly in the tectonically complex Sirt Basin in Libya. This study investi-
gates the margin cyclicity of two carbonate stratigraphic sequences developed on an isolated
carbonate platform in the NW Sirt Basin using 3-D post-stack seismic volume and wireline
log data. The two sequences (sequences 4 and 5) are bounded by unconformity surfaces from
the base and top. Seismic attributes show that each sequence displays a cycle of margin back-
stepping followed by margin advance for several hundred meters. This study concludes that
the margin backstepping and advance are mainly influenced by sea-level changes. A rapid
sea-level rise caused the backstepping, whereas slow sea-level rise caused the margin ad-

vance.

Keywords: Cyclicity, Sea-level changes, Isolated carbonate platform, Sirt Basin, Libya

INTRODUCTION

The study area is situated in the NW Sirt Basin,
the largest sedimentary basin in Libya. (Fig. 1).
The basin formed due to large-scale extension
and associated subsidence and faulting during
the Early Cretaceous to Early Eocene (Guiraud
& Bosworth, 1997; Hallett, 2002). This crustal
extension and subsidence led to the formation
of NW-SE trending horsts and grabens shown
in Figure 2. The thickness of the sedimentary
strata of the basin varies from ~ 7 km in the
eastern part of the basin to ~ 1 km in the west
(Fig. 2; Roohi, 1996). The Sirt Basin is ranked
13th among the world’s largest hydrocarbon
basins, with estimated reserves of 43.1 billion
barrels of oil (Ahlbrandt, 2001).

The studied area is located in the west Mabruk
Oilfield of the northwestern part of the Sirt Ba-
sin (Fig. 1). The area contains a NW-SE orient-
ed isolated carbonate platform that started to
form during the early Paleocene and demised
during the early Eocene due to a sea-level drop

that led to a subaerial exposure (Abdalla &
Yang, 2021). The isolated platform occupies an
area of approximately 113 km® and is charac-
terized by a reef buildup at the margins (Fig.
3). The platform was divided into five strati-
graphic sequences based on reflection termina-
tion patterns. Some of the delineated sequences
(e.g., Sequences 4 and 5) were subdivided into
systems tracts on the basis of wireline log anal-
ysis (Abdalla & Yang, 2021).

However, the marginal area of Sequences 4 and
5 do not show a clear cyclicity on vertical
seismic sections, perhaps due to the small
range of margin migration or the limitation of
the 3-D seismic data. Therefore, this study uti-
lizes seismic attributes in order to characterize
the cyclicity of the platform margins and em-
phasis the role of sea-level changes on the de-
velopment of isolated carbonate platforms.

*Corresponding Author: Muneer Abdalla Muneer.abdalla@omu.edu.ly, Department of Geography, Faculty of Science, Omar Al-Mukhtar Universi-
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Figure (1). Structural map of the Sirt Basin (modified
after Abadi et al, 2008; Mouzughi & Taleb, 1981).
Most normal faults have a NW-SE orientation. Study
area is outlined by the red box.
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Figure (2). East-west cross-section showing the major
structural features across the Sirt Basin (modified after
Roohi, 1996). Location of the cross section is outlined by
the dashed line in Figure 1.
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MATERIALS AND METHODS

3-D post-stack seismic volume and wireline
logs from two wells are used to characterize the
cyclicity of Sequences 4 and 5. The seismic
survey covers an area of around 113 km?, and
has 25 X 25 m? grid spacing, 1000 inlines, 500
crosslines, and a maximum two-way travel
time of 4 seconds. The seismic data has an
SEG normal polarity, where the increase in
acoustic impedance is illustrated as positive
amplitude, which is seen on seismic sections as
black reflection. The frequency ranges from 7-
55 Hz with a dominant frequency of 22-35 Hz.
The types of wireline logs available for this

study include gamma ray (GR), acoustic (AC),
spontaneous potential (SP), caliper (CAL), Re-
sistivity, density (RHOB), and neutron (NPHI)
logs.

Seismic attributes utilized in this study include:
1) whitening method which was used to en-
hance the seismic data resolution. This method
utilizes the information in low frequencies to
correct and predict the high frequencies with-
out adding any noise to the original seismic
dataset (Barnes, 2016) median filter attribute
which was applied to the original post-stack 3-
D seismic data in order to remove the random
noise (Barnes, 2016). The method was utilized
before the extraction of the interpretation at-
tribute so as to improve the resolution of the 3-
D seismic data (Figs. 3 and 4); and 3) root
mean square (RMS) attribute, which is similar
to a smoother version of reflection strength. It
was applied here to show and measure the dis-
tance of platform margin cyclicity (Figs. 6 and
7).

e SCISTIIC
e oy data

y Data conditioning y

e

== we-Whitening R .‘Medlan
A . filter

Remove noise/
increase S/N ratio

Improve seismic
resolution

"y Seismic attributes

attribute

Interpretation

Figure (3). Workflow used in this study to create the
seismic attribute.

RESULTS AND DISSCUSION

Sequence Stratigraphy: Five seismic strati-
graphic sequences (S) were delineated within
the isolated platform on the basis of reflection
termination patterns, seismic reflections geom-
etries, and stacking patterns (Fig. 5A; Abdalla

© 2021 Muneer Abdalla. This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.

ISSN: online 2617-2186 print 2617-2178



Al-Mukhtar Journal of Sciences 36 (4): 279-286, 2021

& Yang, 2021). Those sequences are equiva-
lent to the depositional sequences defined by
(Mitchum Jr, 1977). They exist across the
whole study area and cover an area of at least
113 km®. The sequence boundaries (SB) sepa-

TWT (ms)

rating the seismic stratigraphic sequences are
delineated by truncational or toplap termina-
tions below, and onlap above. Sequences 4 and
5 are described in detail below.
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Figure. (4. A). Original seismic inline 4600. (4.B) Same inline after applying the whitening and median filter attributes.
Note that seismic data quality is improved after applying the median filter and whitening compared to original seismic

data

Sequence 4: Sequence 4 unconformably over-
lies sequence 3. It is bounded by SB4 at the
base and SBS5 at the top. The platform margin
of S4 displays a rapid vertical growth of reef
buildup and retreated margins. This sequence
seismically shows medium amplitude, subpar-
allel to parallel, continuous reflections at the
platform interior; chaotic reflections at the plat-
form edges; and sigmoidal, continuous reflec-
tions at the slopes (Fig. 5A). Occasionally at
the platform top, the subparallel to parallel fa-
cies changes laterally to mound-shaped facies.
Only the upper portion of Sequence 4 is pene-
trated by wells (Fig. 5B). This portion can be
divided into a low-order transgressive and re-
gressive sequence that comprises four high-
order transgressive and regressive cycle sets
(Fig. 5B). The thickness of the transgressive
interval is 24 m, and that of the regressive in-
terval is 115 m. The transgressive interval

mainly consists of shale, mudstones, and minor
wackestones. Whereas the regressive interval
contains mudstones and wackestones with
some packstones and grainstones (Fig. 5B).
The margins are characterized by cycles of
backstepping followed by progradation. Root
mean square (RMS) amplitude time slices
along S4 at 780, 750, and 720 ms. TWT shows
margin backstepping followed by margin ad-
vance. Time slices show that both margins
backstepped towards the platform interior (Fig.
6B). The platform margins are seen on the time
slices as S-N linear, high amplitude anomalies
(Fig. 6). The reef retreated around 700 m on
both margins (Fig. 6B), and then prograded to-
wards the basin for around 400 m (Fig. 6C).

Sequence 5: Sequence 5 is the shallowest and
bounded by SBS5 at the base and SB6 at the top.
The seismic characteristics of S5 are similar to
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S4. The only notable difference is that the S5
seismic reflections have a higher amplitude
compared to S4. S5 displays a decrease of the
platform top area and retreated margins com-
pared to S4 (Fig. 5A). In well data, the plat-
form-top facies of this sequence is divided into
low-order transgressive and regressive intervals
that comprise three high-order transgressive
and regressive cycle sets (Fig. 5B). The thick-
ness of the transgressive portion is 69 m,

whereas the regressive portion has a thickness
Well A74

of 163 m. The transgressive portions are com-
posed of shale and mudstones and the regres-
sive portions predominantly comprise mud-
stones and wackestones (Fig. 5B).

Root mean square (RMS) time slices along S5
at 680, 650, and 610 ms. TWT shows margin
backstepping followed by margin advance (Fig.
7). The margin retreated around 550 m on both
margins (Fig. 7B), and then prograded basin-
ward for around 350 m (Fig. 7C).

$B663Im

Hlfﬂg{ﬂliﬂfﬂﬁm

W1

ﬁﬂy,ﬂ%@f ’ﬁﬂ*‘*"’v""wij‘” T

1,

I'ﬁ:;lﬁ Vel

§

1T <>
==

R

<

[t
T

J

U

WWU'MMWWWBHWWMHWW@ﬂww{ﬁﬂ!ﬂ“ﬂtﬁm!ll

v Shallowing upward 5B = sequence boundary; S =

/ s
- r
SRR F |
iphic sequence; MFS = maximum fi f

koo

Figure (5. A). Interpreted SW-NE seismic section of the platform showing all sequence and their boundaries.
(5.B) Interpretation of lithologies, stratigraphic surfaces, and sequences of well A74

Sea-level Control on Margin Backstepping
and Advance

The term backstepping or margin retreat is
described as the landward migration of reef or
margin complexes. It implies the demise of a
reef complex at one site and its regrowth at
another site towards the land (Blanchon, 2011).
Backstepping has been widely reported in
many studies throughout geological history,
where it is usually interpreted due to a rapid
increase in sea level (Becker et al.,, 1993;
Schlager, 2005). On the contrary, the reef or
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Figure (6). Root mean square (RMS) amplitude time
slices (6.A, 6.B, and 6.C) along Sequence 4 showing the
margin backstepping and advance. The margins are the
S-N linear high-amplitude anomalies that migrate
towards the platform interior.

Figure (7). Root mean square (RMS) amplitude time
slices (7. A, 7. B, and 7. C) along Sequence 4 showing
the margin backstepping and advance.
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margin advance or progradation occurs as a
result of sea-level lowstands or highstands
when the rate of creation of sediment supply is
higher than the accommodation space
(Schlager, 2005). In this study, the margin
retreat may have been caused by a rapid sea-
level rise, and the margin progradation perhaps
occurred as a result of sea-level highstands.
This is supported by the transgressive and
regressive cycle sets delineated on wireline
logs, which coincide with the margin
backstepping and advance which are indicated
by the root mean square (RMS) amplitude time
slices.

CONCLUSION

This study utilizes a 3-D seismic volume and
wireline log data to characterize the margin cy-
clicity of carbonate stratigraphic sequences
along an isolated carbonate platform in the NW
Sirt Basin in Libya. Two stratigraphic sequenc-
es are characterized (Sequences 4 and 5) in or-
der to reveal the control of sea-level fluctua-
tions on the migration of platform margin. Both
sequences show margin backstepping followed
by margin progradation for several hundred
meters as shown by seismic attributes. This
study concludes that the margin backstepping
occurred as a result of a rapid sea-level rise,
whereas the margin progradation occurred due
to sea-level highstands when sediment supply
outpaces accommodation space.
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Abstract: Satellite-based remote sensing technologies and Geographical Information Systems
(GIS) present operable and cost-effective solutions for mapping fires and observing post-fire regen-
eration. Elwasita wildfire, which occurred during April and May in 2013 in Libya, was selected as a
study site. This study aims to monitor vegetation recovery and investigate the relationship between
vegetation recovery and topographic factors by using multi-temporal spectral indices together with
topographical factors. Landsat 8 (OLI and TIRS) images from different data were obtained which
were for four years; April 2013, June 2014, July 2015, and July 2016, to assess the related fire se-
verity using the widely-used Normalized Burn Ratio (NBR). Normalized difference Vegetation
Index (NDVI) was used to determine vegetation regeneration dynamics for four consecutive years.
Also, the state of damage, vegetation recovery and, damage dimensions about the burned area were
capable of being effectively detected using the result of supervised classification of Landsat satellite
images. In addition, aspect, slope, and altitude images derived from Digital Elevation Model
(DEM) were used to determine the fire severity of the study area. The results have found that it
could be possible to figure out the degree of vegetation recovery by calculating the NDVI and NBR
using Landsat 8 OLI and TIRS images. Analysis showed that it mainly oriented towards the north-
west (47%), north (29%), and northeast (12%). The statistical analysis showed that fire was concen-
trated on the incline by 76%, and the most affected areas are those between 200 m-450 m above sea
level, with a percentage of 80%. It is expected that the information can be acquired by various satel-
lite data and digital forests. This study serves as a window to an understanding of the process of fire
severity and vegetation recovery that is vital in wildfire management systems.

Keywords: GIS, NDVI, NBR, Satellite images.

INTRODUCTION

Fire is a natural factor that appears in all forest
ecosystems and affects its numerous functions
such as; adjusting plant succession and wildlife
homeland, recycling nutrients, keeping biologi-
cal diversity, decreasing biomass, and monitor-
ing insect and disease populations. Therefore,
fire can destroy trees and understory plants.
Local species historically adjusted to fire and
had a high regeneration capability. But since
Homo sapiens first learned how to use fire, this
balance was destroyed and the majority of for-
est fire has been of anthropogenic origin result-

ing in different tragic problems threatening the
life of its main cause (Tishkov, 2004). The pas-
sive influences include air and water pollution,
soil losses, destroyed biodiversity, desertifica-
tion, soil corrosion, affecting human health and
safety, as well as loss of human life. The Medi-
terranean basin is one of the world’s biodiversi-
ty hotspots (Alacantara, 2010), where numer-
ous civilizations over history relied on its forest
resources for their cultural, economic, social,
and esthetic service. However, every year fires
damage millions of hectares of these surfaces
(Maheras, 2002). This study serves as a win-
dow to an understanding of the process of fire
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severity and vegetation recovery that is vital in
wildfire management systems (Maheras, 2002).
Fire is a considerable factor in the framework
of many communities worldwide (Bond et al.,
2005). There is an argument that fire was recur-
rent over the late Quaternary in the Mediterra-
nean region (Carrion et al., 2003). Fires were
recurrent much previously as many species
have gained adaptive mechanisms to continue
and regenerate after recurrent fires (Pausas &
Verdu, 2005; Pausas, 2004). Mediterranean
region biodiversity has been composition ac-
cording to the various fire regimes. Therefore,
it is obvious that in the Mediterranean region,
fires are natural, they have happened for mil-
lennia, and plants can overcome them. In this
case, fires ought not to be considered an eco-
logical disaster but rather a part of the natural
process. However, few studies suggest that cur-
rent fire regimes may cause disasters in the
sense of inducing sudden community changes
or significant soil erosion (Arnan et al., 2007,
Kazanis & Arianoutsou, 2004; Rodrigo et al.,
2004).

Since the mid-eighties of the last century, nu-
merous remote sensing applications have been
preceding to assess fire severity on local and
regional ecosystems. Some studies found fire
caused vegetation shift measured by satellite
sensors, whereas additional recent studies have
discussed linking ecological measures to fire-
induced physical changes on the land surface
(Jakubauskas et al., 1990; White et al., 1996).
When a plant is burned, a decrease in visible-
to-near-infrared surface reflectance correlates
with the charring and of vegetation (Eva &
Lambin, 1998; Trigg & Flasse, 2000). At finer
spatial resolutions, the burning of a large area
of vegetation may, in some situations, lead to a
rise in surface reflectance because of the depo-
sition of white ash (Landmann, 2003; Roy &
Landmann, 2005; Smith & Hudak, 2005; Smith
et al., 2005). This is usually joined by an in-
crease in the short wave infrared reflectance
and brightness temperatures, which is imputed
to the many effects of rising soil exposure, a
rise in radiation absorption by charred vegeta-

tion, and reduced evapotranspiration compara-
tive to the pre-fire green vegetation (Eva &
Lambin, 1998; Smith et al., 2005; Stroppiana et
al., 2002). The degree of post-fire change may
vary depending on vegetation type, annual dif-
ferences in growing season weather, and over-
all time since fire. For this reason, stratification
among vegetation types, comparison of images
with similar vegetation phenology, and image
differencing techniques including pre-fire, im-
mediate post-fire and 1-year-post-fire images
have been recommended to assess fire effects
and ecological change (Cocke et al., 2005;
White et al., 1996). Moreover, canopy mortali-
ty, ground charring, and changes in soil color
caused by fire; can be easily detected, provided
sensors have an adequate spatial and spectral
resolution (White et al., 1996).

Presently, remote sensing technology and GIS
in the mapping and classification of natural re-
sources are widely available. Using remote
sensing to classify and analyze burned areas
require some information on the land cover dis-
turbance effect on the reflection of electromag-
netic energy (White et al., 1996). After a dry
season, and a severe shortage of rainfall and an
increase of hot southern wind, fires erupted in
Elwasita at north of Al-Bayda city in Al-Jabal
Al-Akhdar region, during the months of April
and May in 2013, which led to the destruction
of vast areas of forest up to thousands of hec-
tares (Masoud & Alajeel 2016).

The main objective of this study is to detect
vegetation recovery following fire using Land-
sat 8 (OLI and TIRS) images and investigate
the relationship between fire occurrences and
topographic factors: altitude, slope, and aspect
using GIS techniques. In this investigation,
burn severity and vegetation recovery were as-
sessed by using NDVI and NBR indices.

MATERIALS AND METHODS

Study Area: The Elwasita area is located in
the Al-Jabal Al-Akhdar region on the northeast
coast of Libya (Figure 1). Al-Jabal Al-Akhdar
extends from a latitude of 32°00" to 33°00°'N
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and longitude of 20°00" to 23°00°E. With Lib-
ya's highest rainfall (600mm), the Al-Jabal Al-
Akhdar region incorporates areas of intensive
agriculture on plains and valley bottoms, and
open woodland and shrubland on steep ravines
and terra rosa slopes (Masoud, 2015).

Location map of Elwasita Area.

N

H

Elwasita Area

0 0 100 200 Kiometers
—

iomefers | Legend

[ uibya

[ Eiwasita Areal

Map source: Moussa Masoud
Date source: 20/10/2021

Figure: (1). Elwasita area in Al-Jabal Al-Akhdar, Libya.

Satellite imagery: A set of images Landsat 8
OLI and TIRS (with 11spectral bands and 30 m
spatial resolution) from different data, which
were for four years from April in 2013 to July
in 2016, were applied from Landsat 8 (OLI and
TIRS) (http://glovis.usgs.gov/) to cover the en-
tire study area, which is cloudless, enables

simple processing and accurate classification
(Table 1).

Table (2). Landsat 8 band designations.

Table (1). List of Landsat Images

Satellite Images

Land- Land- Land- Land-
Sen- sat8(OLI  sat8(OLI  sat8(OLI  sat8(OLI
sor and and and and

TIRS) TIRS) TIRS) TIRS)
Date 2013.04 2014.06 2015.07 2016.07

Each image has a spatial resolution of 30 me-
ters, except for the panchromatic channel and
the thermal-infrared bands, which have 15 and
100 meters resolution, respectively (Table 2).

Classification: Supervised classification was
carried out for the years: April 2013, June
2014, July 2015, and July 2016. Ground con-
trol points, obtained using a Global Positioning
System (GPS) from locations in relation to the
classes of the study area, were plotted on Land
sat 8 image, which was used to verify the train-
ing sites (defined classes) as regards the spec-
tral signature. Supervised classification for the
various classes was performed using finally
maximum likelihood classification. For image
classification, five classes were defined which
are Burned area, Woodlands, Urban areas, Sea,
Other uses.

Wavelength Resolution
Bands (micrometers) (meters)

Landsat 8
Operational Band 1 - Coastal aerosol 0.43-0.45 30
Land Imager Band 2 - Blue 0.45-0.51 30
(OLI) Band 3 - Green 0.53-0.59 30
and Band 4 - Red 0.64 - 0.67 30
Thermal Band 5 - Near Infrared (NIR) 0.85-0.88 30
Infrared Band 6 - SWIR 1 1.57-1.65 30
Sensor Band 7 - SWIR 2 2.11-2.29 30
(TIRS) Band 8 - Panchromatic 0.50-0.68 15

Band 9 - Cirrus 1.36 - 1.38 30
Launched Band 10 - Thermal Infrared 10.60-11.19 100
February 11, 2013 (TIRS) 1

Band 11 - Thermal Infrared 11.50-12.51 100

(TIRS) 2
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Assessment of Classification Results Using
Error Matrix The error matrix-based accuracy
assessment method is the most common and
valuable method for the evaluation of change
detection results. Thus, an error matrix and a
Kappa analysis were used to assess change ac-
curacy. Kappa analysis is a discrete multivari-
ate technique used in accuracy assessments
(Congalton & Mead, 1983; Jensen, 1996).

Normalized difference vegetation index
(NDVI): NDVI is defined as the difference and
ratio of reflection between visible ray and near-
infrared wavelength. In this study, it was used
to detect the change of vitality with the spatial
distribution of vegetation, which is calculated
using the following equation.

NDVI = (NIR-R) / (NIR+R) = (Band 5 — Band
4) / (Band 5 + Band 4).

Where:

NDVI — Normalized Difference Vegetation In-
dex.

NIR — Near Infra-Red Band (band 5 Landsat 8
(OLI and TIRS).

R — Red spectral band (visible, Red-band 4
Landsat 8 (OLI and TIRS).

Normalized Burn Ratio (NBR): The formula
is similar to NDVI, except that it uses near-
infrared (NIR) and shortwave-infrared (SWIR)
wavelengths. The NBR was designed to high-
light burned areas and estimate fire severity,
which is calculated using the following equa-
tion.

NBR= (NIR-SWIR) / (NIR+SWIR) = (Band 5 —
Band 7) / (Band 5 + Band 7).

Where:

NBR —Normalized Burning Ratio.

NIR — Near Infra-Red Band (band 5 Landsat 8
(OLI and TIRS).

SWIR — Short wave- Infrared band (band 7
Landsat 8 (OLI and TIRS).

The Digital Elevation Model (DEM): The
Digital Elevation Model (DEM) - SRTM-30m
data was downloaded from the website
(http://www.diva-gis.org/gdata).Altitude, slope,
and aspect are among the most important data

in many natural resources. Elevation, slope,
and aspect were derived from DEMs and used
with other spatial data.

The digital image-processing software Envi5
was used for the processing, analysis, and inte-
gration of spatial data to reach the objectives of
the study. The GIS software is used to assist
planners in the analysis of such changes, by
combining the maps derived from the classified
images and integrating the multiple databases.

RESULTS

Classification: supervised classification of
satellite images of April 2013, June 2014, July
2015, and July 2016 have shown clearly the
amount of change in the land cover in the study
area. For image classification, five classes were
defined which are: Burned area, Woodlands,
Urban areas, Sea, and, Other uses (Figure 2).

Supervised classification for
landsat image - April - 2013

Supervised classification for
landsat image - June - 2014

Supervie classification for
landsat image - July - 2016

Supervised classification for
landsat image - July - 2015

N
Map source; Moussa Masoud | Land cover
'%‘ Date source;20/10/2021
Il Burned area [l Sea
5? Io‘ono s‘o‘co . 16‘?00 Kilometers Urban area [l Woodlands
[_]Other uses

Figure: (2). Supervised classification of satellite images
of Elwasita area in Al-Jabal Al-Akhdar for four years
(April 2013, June 2014, July 2015, and July 2016).

The overall accuracy for the classified map
based on the supervised classification was
90.3% which is considered good, and it is
above the limit set by the USGS guidelines
(85%). Because the overall accuracy assess-
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ment tends to overestimate the actual perfor-
mance, a more useful representation of perfor-
mance is the Kappa coefficient (Cohen, 1960).
The Kappa coefficient for the supervised image
was 0.811, which means that 81.1% of the clas-
sification is better than a random classification.

This is considered good because a Kappa value
above 80% 1is considered to have a strong
agreement (Manandhar et al., 2009). Table 3
shows the results for the accuracy assessment
for the supervised classification of the classi-
fied image.

Table(3). Matrixes of changes (Square Km) in land cover of classified map

Sea Urban Area  Other Uses Woodlands Burned Total Producer’s
Area Accuracy

Sea 24377 55 1232 0 0 25664 94.98519
Urban Area 0 520 45 110 2 677 76.80945
Woodlands 090.2 120 2409 5 2624.2 91.79941
Burned Area 0 0 5 3 38.6 46.6 82.83262
Other Uses 728 4 21452 20 3 22207 96.60017
Total 25105 669.2 22854 2542 48.6 51218.8
user’s accuracy  97.10018  77.70472 93.86541 94.7679 79.42387

Average accuracy 88.57
Overall accuracy 90.3
Overall Kappa statistics=0.811

NDVI: The interpretation implies the delimita-
tion of the areas in tones of different colors,
which shows characteristics of the vegetation.
NDVI was calculated for all the satellite imag-
es (Figure 3).

NDVI - Value - April -2013

NDVI - Value - June -2014

NDVI - Value - July -2015 NDVI - Value - July -2016

Legend
0 5 10 20 Kilometers Map source; Moussa Masoud €
Loty Date source;20/10/2021 NDVI
Value
-High: 1
l Low: -1

Figure: (3). Land covers change detection using NDVI.

NBR: One of the most widely used indexes for
mapping burn severity is NBR, which com-
bines the reflectance in the NIR and SWIR
bands. NBR is a very sensitive index to empha-
size burned areas and to determine the severity
of the burns (Figure 4).

NBR - Value - April -2013 NBR- Value - June -2014

: Legend
0 5 10 20 Kilometers Map source; Moussa Masoud g
L L = S T Date source;20/10/2021 NBR
Value
- High
. Low

Figure: (4). Land covers change detection using NBR.

Slope: A slope is defined as the rate of change
of elevation, expressed as a gradient in per-
centage or degrees. A slope map of the present
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study area was prepared from DEM in GIS.
The slope of the present study has been divided
into three classes, which were slightly inclined,
inclined, and strongly inclined (Figure 5). The
statistical analysis showed that fire was con-
centrated on the inclined sections in a propor-
tion of 76%, while 16 % in strongly inclined,
and 8 % slightly inclined (Table 4). The results
do not show any relationship between fires and
slopes, but this may be due to the nature of the
area exposed to fire and does not prove that
there is no relationship.

Slope

Date source 20110/2021

20 Kilometers [ slightly inclined
I S O N N O [_Jinclined

[ strongly inclined

N
A Map source; Moussa Masoud | L60€nd
0
L

Figure: (5). Map of the inclinations.

Table (4). Percentage of burned areas on the altitude,
slope, and aspect.

Map source; Moussa Masoud
Date source 20110/2021
20 Kilometers
el I T M LA

B o southvest
[ Nortneast [ vest

l:l East - Northwest
[ southeast [N vorth

Figure: (6). Map of slopes exposure.

Altitude: Another element with an important
role in analyzing forest fire is altitude; because
it determines the accessibility of affected areas
for intervention, and high areas have a low de-
gree of accessibility. In more detail, the altitude
of the affected areas as defined in 3 classes are;
between sea level to 864 meters (sea level to
200 m, 201-450, and 451- 864) (Figure 7).
Thus it was observed that the most affected ar-
eas were those between 200 m-450 m, with a
percentage of 80%. Also affected were the
classes from sea level to 200 m in a proportion
of 20%, while the area between 451 - 864 m
was free of fire (Table 4).

Slightly in- o North o 20
clined 8% West 47% 0-200m %
. 76 o 200- 80
Inclined % North  29% 450m o,
Strongly in- 16  North o Above
clined % East 12% 450m 0

Aspect: Aspect is the steepest downslope di-
rection from each cell to its neighbors. It can be
thought of as the direction of a slope or the
compass direction a hill faces. According to a
degree of a slope, its direction is categorized
into nine classes (Figure 6). The results have
found they mainly oriented towards NW
(47%), N (29%), and NE (12%) slope orienta-
tion (Table 4). The results found that the areas
most exposed to fire are the northeastern as-
pect, followed by the northern aspect.

Legend
| [B)
[ 20-4%
[ soove 450

- 2 iometers D2 SOUTCE 201102021

N
A Map source; Moussa Masoud
0
L 1 1 ! | 1 1 ! |

Figure: (7). Altitude map of the three categories.
DISCUSSION
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Post-fire monitoring in the Elwasita area was
achieved using supervised classifications,
NDVI, and NBR. The results explain how re-
mote sensing can be applied to estimate, ob-
serve, and quantify post-fire in a massive zone
where traditional procedures (such as field ob-
servation) may not be possible.

In this study, land cover classification images
for four years (2013, 2014, 2015, and 2016)
were carried out. The results have found that
burned areas decreased. On the other hand, the
woodland area increased. This indicates the
natural recovery of woodlands with time. Espe-
cially it was concluded that the amount of re-
covery increased significantly from 2013 to
2016 (Figure2).

Numerous studies found that the NBR is the
most effective index for burn severity. The
NBR is estimated as the difference between
near-infrared (NIR) and short-wave infrared
(SWIR) reflectance divided by their sum (Key
& Benson, 2005). The NDVI is another widely
utilized index that is an indicator of plant
greenness, measuring plant type, and amount
on land surfaces. Many studies have used
NDVI to monitor post-fire vegetation dynamics
in the Mediterranean region (Mitri & Gitas,
2010; Petropoulos et al., 2014; Veraverbeke et
al., 2010).

The results have shown NDVI images are the
most useful to quantify the difference in photo-
synthetically active vegetation. Not only can a
distinct presence and absence within the perim-
eter be determined by looking at the images,
but it is also easy to generate charts using the
information provided by the image. Figure 3
shows the difference in the average NDVI val-
ues in the two subsets; burned and unburned
area for four years. The highest values of
NDVI (0.75 - 2013, 0.51 — 2014, 0.63 -2015,
0.72-2016) are correspondent to the tones of
white and reach up to 1. These are associated
with the thickest and healthiest forests. The
darkest tones, close to black, show the exact
opposite of what was mentioned above. The

lack of vegetation, chlorophyll, is expressed by
the bare soil or rock, which absorb the near-
infrared more.

NDVI has been confirmed to be specifically
sufficient to estimate post-fire recovery of
Mediterranean ecosystems (Diaz-Delgado et
al., 1998; Fox et al., 2008; Gouveia et al., 2010;
Hope et al., 2007) as well as to observe vegeta-
tion dynamics subject to stress conditions such
as those associated to major drought situations
(Gouveia et al., 2009). Some authors (Epting &
Verbyla, 2005; Kokaly et al., 2007; Miller et
al., 2009; Miller & Thode, 2007) have success-
fully estimated burn severity established on
temporal changes between pre and post-fire
satellite imagery, namely by using differences
of pre-and-post-fire NDVI values (De Santis &
Chuvieco, 2007; Fox et al., 2008).

The NBR index displayed itself to be more crit-
ical to the pre-/post-fire displacements of the
pixels influenced by the fire in the MIR-NIR
space than the NDVI in the R-NIR space.
Healthy vegetation shows a very high reflec-
tance in the NIR, and low reflectance in the
SWIR portion of the spectrum. The opposite of
what is seen in areas devastated by fire. Both
indices were hardly sensitive to the pre-/post-
fire spectral changes corresponding to the unaf-
fected pixels attributable to ‘‘perturbing fac-
tors’’. The pre-/post-fire indices are the most
appropriate ones for holding out the discrimi-
nation between pixels not burned by a fire and
pixels affected by a fire. The results showed
that there was a slight difference in the vegeta-
tion recovery rate measured by the NBR be-
tween the different years with NDVIL.

Furthermore, it is worth noting the greater ca-
pacity of the NBR to determine fire severity
levels, which is in agreement with the results of
previous works that compare NBR and NDVI
(Pereira, 1999). The effective use of altitude
information can detect physical conditions on
the land that may increase or decrease a proper-
ty’s risk of natural hazards (Figure 7). It is ob-
served that the most affected areas are those
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between 200 m-450 m, with a burned area per-
centage of 80%. Also, a visual interpretation of
the relationships between woodlands recovery
and topography are presented in Figures 5, 6,
and 7 respectively. Comparing the two index
results, it can be seen that stronger recovery
dynamics appeared to occur in the northwest
and north of the burn area. It is common with
other studies and many authors; finding that
recovery was better on north-facing slopes
compared to south-facing slopes related to
northern hemisphere dynamics (Fox et al.,
2008). This fact reveals that vegetation recov-
ery dynamics following a forest fire event take
a long time.

This study was aimed towards showing that
remote sensing is a helpful management tool
and that quantifiable data could be taken from
the images using basic image enhancements
and simple band math. Demonstrating that a
land manager could manipulate images and can
monitor landscape level changes. By using re-
motely sensed imagery in a more common pat-
tern, managers could keep resources by per-
forming small field studies to get precise data
on the rate of change. Remote sensing has
been perceived to be a robust tool to observe
post-fire vegetation recovery over different re-
gions (Epting & Verbyla, 2005; Goetz et al.,
2006) that include Mediterranean ecosystems
(Minchella et al., 2009; Roder et al., 2008). The
method established on remote sensing has also
been successfully utilized to evaluate fire risk
(Chuvieco et al., 2010), burn severity (De
Santis & Chuvieco, 2007; Epting & Verbyla,
2005; Fox et al., 2008; Kokaly et al., 2007;
Miller et al., 2009; Miller & Thode, 2007) and
erosion risk (Fox et al., 2008).

Future studies in this area should include using
more study areas with different types of and
vegetation to accurately display the extent to
which NDVI and NBR can be used. Another
suggestion would be to study the meteorologi-
cal indicator effect to enclose the entire perime-
ter of the fire using remote sensing and GIS.

CONCLUSION

NDVI, NBR, supervised classification, aspect,
slope, and altitude images were used to deter-
mine the fire severity and vegetation recovery
of the study area. Analysis showed that it main-
ly oriented towards the northwest (47%), north
(29%), and northeast (12%). The statistical
analysis showed that fire was concentrated on
the inclined in a proportion of 76%, and the
most affected areas are those between 200 m-
450 m above sea level, with a percentage of
80%.
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Abstract: Isolated dilatation of the aortic root and/or ascending aorta is a rare but well-known
cardiovascular manifestation, can be caused by a variety of congenital or acquired conditions;
that lead to the weakening of the aortic wall. The study aimed to detect the cause and the rate
of the aortic root dilatation in children and adolescents, and to assess the effect of the Beta-
adrenergic blockers in preventing further dilatation in the aortic root. A case series study was
perform with five years of follow-up at Al-Hawary General Hospital, National Benghazi Car-
diac Center. A total of 91 patients were seen with ascending aortic dilatation and/or root dila-
tation during the period from 6/2016 - 6/2021 included in the study diagnosed by clinical ex-
amination, chest x-ray, and echocardiogram. The diagnosis in 34/91(37%) was Tetralogy of
fallout (TOF) and truncus arteriosus, 57/91 (63%) was dilated aortic root, 25/57 (44%) bicus-
pid aortic valve (BAV), 22/57 (38.5%) Marfan syndrome, 4/57(7%) Noonan syndrome,
2/57(3.5%) Turner syndrome, 3/57(5%) Ehlers-Danlos syndrome, 1/57(2%) idiopathic. Fol-
low-up results of three months — five years: 57/91 patients with aortic root dilatation were fol-
lowed up, none of the Marfan syndrome and Ehlers-Danlos syndrome patients who received
beta-blockers had shown progression in the dilatation of the aortic root, and all patients who
had bicuspid aortic valve did not show any progression in the dilatation without using medica-
tion. Conclusions: Dilated aortic root is a common finding in Marfan syndrome, bicuspid aor-
tic root, and Ehlers-Danlos syndrome, and its progress could be decreased by using beta-
adrenergic blockers in rapidly progressing dilation.

Keywords: Aortic dilatation, Congenital heart disease, Marfan Syndrome, Bicuspid aortic
valve.

INTRODUCTION

Isolated dilatation of the aortic root and/or
ascending aorta is a rare, but well-known
cardiovascular manifestation, which is usual-
ly encountered in patients with underlying
connective tissue diseases (e.g. Marfan syn-
drome, Ehlers—Danlos and Turner syndrome)
(Gott et al., 1999; Lin et al., 1998; Massih et
al., 2002; Pfammatter et al., 2001). The dila-
tation of the aortic root may lead to second-
ary aortic valve regurgitation and expose the
patients to the risk of acute aortic dissection
or rupture. Pediatric patients rarely present

with primary aortic valve regurgitation; in
this case, the main mechanism of valve re-
gurgitation is dilatation of the aortic root, of
the aortic annulus, or spreading of the com-
missures at the  sino-tubular  level
(Bonderman et al., 1999; Roman et al., 1987).
Another small group of patients may suffer
from dilatation of the supracoronary ascend-
ing aorta, with or without the presence of a
bicuspid aortic valve. Bicuspid aortic valve
(BAV) is associated with aortic root dilation
and dissection in adults, but the age and con-
ditions when dilation begins are unknown Pa-
tients with bicuspid aortic valve (BAV) have
a higher risk of developing aortic valve dys-
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function and progressive proximal aorta dila-
tation, which can lead to aortic dissection. To
this day, the identification of children at risk
of developing severe aortic dilatation during
their pediatric follow-up is still challenging
because most studies were restricted to adult
subjects (Blais et al., 2020).

If morphology of the aortic valve leaflets is
normal, aortic root repair includes complete
excision of the pathological aortic tissue with
preservation of the normal aortic valve, either
by reimplantation into a prosthetic graft or by
remodeling the aortic root (Birks et al., 1999;
David et al., 1995). Preservation of the native
valve may have several advantages: excellent
hemodynamic characteristics, avoidance of
oral anticoagulation, and some growth poten-
tial in younger patients. However, controver-
sy still exists regarding the durability of aor-
tic valve-sparing procedures especially in the
context of Marfan syndrome, in which the fi-
brillin defect involves not only the aortic wall
but also the aortic valve leaflets as well
(Cameron et al., 1996). Pediatric and adoles-
cent patients presenting with aortic root dila-
tation with or without aortic valve regurgita-
tion or isolated supracoronary dilatation of
the ascending aorta usually demonstrate a
progression of their disease (Bonderman et
al., 1999; Roman et al., 1987). Beneficial ef-
fects of beta-adrenergic blockers have been
demonstrated in some subsets of patients
(Shores et al., 1994). Repair or replacement
of the aortic root has been recognized as an
established prophylactic procedure, which
prevents aortic dissection and rupture, as well
as the development of severe aortic valve re-
gurgitation (Coady et al., 1997).

The timing of surgery is crucial in these pa-
tients. While difficult to determine in some
patients, it is related to the aortic diameter,
the rate of progression of the dilatation, and
the function of the aortic valve.

Aortic root diameter in excess of 50 mm,
should be considered for elective composite

graft repair of the aorta (Cameron et al.,
1996; Coady et al.,, 1997; Yacoub et al.,
1998).

Aim of the study: To detect the cause of aor-
tic root dilatation in children and adoles-
cence. To determine the rate of progression
of aortic dilatation in these patients. To as-
sess the effect of the Beta-adrenergic block-
ers in preventing further dilatation in the aor-
tic root.

MATERIALS AND METHODS

This is a case series study of children with di-
lated aortic root, with five years follow-up.

A total of 91 patients seen with aortic dilata-
tion ascending and/or root dilatation followed
at the National Benghazi Cardiac center and
General Al Hawary Hospital during the peri-
od from 6/2016 to 6/2021 were included in
the study. All patients’ names, ages, gender
were registered and all patients were exam-
ined and diagnosed by clinical examination,
to find any dysmorphic features, in addition
to chest x-ray, ECG, and Echocardiography:
we performed a transthoracic echocardiogram
during routine medical follow-ups. Proximal
aorta diameters were measured in the paras-
ternal long-axis. We used echo machines:
Philips IE 33, Vivid 3, Vivid 5, Vivid 7, and
Vivid 9, and GE 59.

We measured the diameters of the aortic root,
annulus, and sinotubular junction. The aortic
root was considered dilated when the diame-
ter was > the Z score diameter according to
the weight and height of the patients. The-
se Z score equations were developed in a
population of children with normal hearts and
have been validated against a separate popu-
lation of healthy children.

Follow-up methods: Six months to five
years follow-up. All patients were evaluated
in the cardiac clinic with aortic root dilata-
tion. Aortic dimensions were measured by
echocardiography and patients were followed
up with annual physical and echocardiog-
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raphy examinations to detect any change in
aortic diameter over the subsequent five
years.

RESULTS

A total of 91 patients had dilated aorta.
34/91(37%) patients with dilated ascending
aorta 31/34 patients had Tetralogy of fallout
(TOF), and 3/34 patients had Truncus arterio-
sus.

57/91(63%) patients had a dilated aortic root.
Their Gender was 30 Males, 27 Females. The
ratio was almost the same. 25/57(44%) had
bicuspid aortic valve (BAV), their age ranged
from 9 months to 15 years. 22/57(38.5%) had
Marfan syndrome, and their age ranged from
2 to 24 years. 4/57 (7%) had Noonan syn-
drome, their age ranged from 3 to 10 years.
2/57(3.5%) had Turner syndrome, their age
was five years and seven years. 3/57(5%) had
Ehlers-Danlos syndrome, their age was 3, 5,
and 7 years. 1/57(2%) had idiopathic aortic
root dilatation, and the age of the patient was
4 years, discovered by accidental finding by
chest x-ray due to chest infection. Figure 1).

Causes of Dilated Aortic Root

30

B No. Of Patients

- Jf.; ﬁl

D T8 EDS NS MS BAV

Figure (1): Distribution of the studied Aotric dilata-
tion according to etiology.

BAV: bicuspid aortic valve, MS: Marfan syn-
drome, NS: Noonan Syndrome, EDS: Ehlers-
Danlos syndrome, TS: Turner Syndrome,
ID:Idiopathic

Medical treatment:

Most of the patients of Marfan syndrome re-
ceived Beta- bloker drugs, only 2 patients not
received the drug and they had rapidly pro-
gression in dilatation, and all patients with
Ehlers-Danlos Syndrome received medical
treatment as show in table (1)

Table (1) below illustrates the number of patients who
received beta-blockers and their diagnosis.

Name of the disease Number of pa-

with dilated aortic tients received Percentage

root Beta-blocker

Marfan syndrome 20/22 91%
Ehlers-Danlos 3/3 100%
Bicuspid Aortic 1/25 4%
valve
Noonan syndrome 1/4 25%
Turner syndrome 0/2 0%
Idiopathic 0/1 0%

Follow-up results: We excluded 34 patients
who had TOF and truncus arteriosus from
follow-up.

We performed five years follow-up of 57 pa-
tients with dilated aortic root.

25/57 patients had bicuspid aortic valve
and aortic root dilatation:

3/25 patients without aortic stenosis.

8/25 patients with mild aortic stenosis.

6/25 patients with moderate aortic stenosis.
6/25 patients with severe aortic stenosis.

Five patients operated on: Two patients with
valve replacement, one with Ross operation,
and two patients with transcatheter aortic bal-
looning valvuloplasty. Only 2 patients with
bicuspid aortic valves had mild aortic regur-
gitation.

Associated lesions with bicuspid aortic valve:
Four patients with coarctation of aorta (COA)

One patient with subaortic membrane One
patient with post-COVID Kawasaki disease
and had dilated coronary artery (Table 2).

Only one patient with BAV received a beta-
blocker due to associated supraventricular
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tachycardia.None of the patients with BAV
had any progression in aortic root dilatation
during these five years of follow-up, and no
surgical graft replacement of the aortic root
had been performed in these patients.

Table: (2) Associated lesions with bicuspid aortic
valve (BAV)

Number of patients Associated lesions

with BAV

No AS

Mild AS

Moderate AS

Sever As

Mild AR

COA

SAM

Post-COVID 19
with dilated coronary

— = NN\ 0 W

Kawasaki

AS: aortic valve stenosis, AR: aortic valve
regurgitation, COA: coarctation of aorta,
SAM: subaortic membrane

Marfan syndrome patients were 22/57: The
majority of patients were asymptomatic. All
patients had associated mitral valve prolapse.
20/22 of Marfan syndrome patients received
beta-blockers, and two of them had an Ace
inhibitor added. 2/22 who did not receive a
beta-adrenergic blocker had shown rapid pro-
gression one of them the aortic root dilatation
progressed to 4.3 cm in diameter. The age of
this patient was 17 years, and the second pa-
tient was 24 years old with an aortic root di-
latation that progressed to 4.0 cm.

In Marfan syndrome: the patients who re-
ceived beta-blockers had no progression in
the dilatation of the aortic root according to Z
score while the patients who did not receive a
beta-blocker showed progression in the dila-
tation of the aortic root. No patients with
Marfan syndrome had surgical graft replace-
ment of the aortic root during these five years
of follow-up.

Also, no patients with Noonan, Turner, Eh-
lers-Danlos syndromes, and the idiopathic
root dilatation had surgical graft replacement

of the aortic root during these five years of
follow-up. All patients with Ehlers-Danlos
syndrome had received beta-adrenergic
blockers and had not shown any progression
in the dilatation of the aortic root

DISCUSSION

Dilatation of the aorta is a common compli-
cation of Marfan syndrome and may manifest
at an early age. Furthermore, aortic dilatation
can progress rapidly (Gott et al.,, 1999;
Harringer et al., 1999; Lin et al.,, 1998;
Massih et al., 2002; Pfammatter et al., 2001;
Roman et al., 1987; Yacoub et al., 1998).

Although pediatric and adolescent patients
presenting with aortic root dilatation with or
without aortic valve regurgitation or isolated
supracoronary dilatation of the ascending
aorta usually demonstrate a progression of
their disease **®" In the current study, the pa-
tients who received beta-adrenergic blockers
did not show any progression in the dilatation
of the aortic root. Beneficial effects of beta-
adrenergic blockers have been demonstrated
in some subsets of patients. In the current
study, there is evidence that beta-blockade
therapy can slow down the rate of dilatation
of the aorta and has clinical benefits on chil-
dren and adolescents with Marfan syndrome
(Shores et al., 1994; Tierney et al., 2007).

In this study, the results showed an overall
very slow and clinically insignificant proxi-
mal aorta Z score progression over time dur-
ing childhood in bicuspid aortic valve (BAV)
with or without correction of the presence of
Aortic valve dysfunction (Blais et al., 2020).

The progression of the dilatation of aortic
root in Marfan syndrome patients who didn’t
receive Beta-adrenergic blockers, and the ab-
sence of progression in dilatation in aortic
root in other causes without receiving beta-
blocker medication could question the benefit
and the rule of this drug in preventing the
progressive dilatation of the aortic root.
(Tierney et al., 2007)could be explained by
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the rapid progression of the aortic root dilata-
tion that only happens in Marfan syndrome
and Ehlers-Danlos syndrome and not in bi-
cuspid aortic valve in children (Bonderman et
al., 1999; Gao et al., 2011; Gidding, 2011;
Gott et al., 1999; Kouchoukos & Dougenis,
1997; Massih et al., 2002; Miller, 2003;
Pfammatter et al., 2001; Roman et al., 1987;
Wenstrup et al., 2000; Wenstrup et al., 2002).

2-dimensional echocardiography is a useful
for the diagnosis and follow-up of aortic root
dilatation and aneurysms in children. There is
a strong association between mitral valve
prolapse and dilated aortic root in Marfan
syndrome. In this study, similar associations
were found (Boudoulas et al., 2020; Knadler
et al., 2019; Rybczynski et al., 2011).

CONCLUSION

Aortic root dilatation is a common finding in
Marfan syndrome, and Ehlers-Danlos syn-
drome and is also frequently seen in bicuspid
aortic valve. The progression of the dilatation
of the aortic root was rapid in Marfan syn-
drome patients without medical treatment.
The beneficial effects of beta-adrenergic
blockers were demonstrated in this study, and
this is show the role of this medication in
preventing the rapid progression of aortic
root dilatation. However, further clinical trial
studies are required to prove this role.
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A3 ¢ 2013 alad sl auise DA &l daliadl b
=S5 JsAsSha A e aay a5 s MRL iy
OS5 gl b ablalall Jyaana & anS ) 22140.038
teay a3 Loy ¢ (nn8/pale0.01) MRL i (e el
ol i i (pa IS (5 AansSl (o 4o 2l
e ClSs ¢ sl o aaS/pald0.07 50.04 S
TP P B PO\ EPCEN B JEAE-|
S5 ol Al (e dall) uall clie 8 Gpa)

MRL (e Ji (gsamil) 250l ardl dy5lise Sy canS\ 2ale 0.010
e el
(2012 alal Carall ause A Rupall 28 (3lliall & iy puindll Jpaalas Gans 8 53gasall Gygeinall Ay slSH cilapall ciliiiia 2(2) Jsia
MRL s )lia
DsiStigll Ol g Caly) Jsh Sl BISTS! "
s
e MRL o WRL o MRL T TMRL MR s
mg/kg g mg/kg g mg/kg g mg/kg g mg/kg g
ND 0.01 ND 0.05 ND 0.01 ND 0.02 0.01 0.01 G5y
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 el abll
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 S\
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 iy
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 el Jala
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 S\
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Gy
0.014 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sl S
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 0.036 0.05 ND 0.01 ND 0.02 ND 0.01 Gy
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 el ks
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 S
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 iy
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 el RS
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 S\
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ay
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sl Gl
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 G5y
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sl SYEN
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol

ND=Non-detectable
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22012 alad Cipall wanse A Gabal) 218 hliall 8 el jondll Jraalae Giany (5 8353 sal) Bgamal) Lyl il cilisia 1(3) Jsia

MRL as 43l6a
BREM Otk say) Spa JsdsSylal) Oyl g
gls
55 fﬁ:/t 55 fﬁ:/t 35 Iﬁ;t 35 fﬁ;{; 35 fﬁ:/t e
mg/kg g mg/kg g mg/kg g mg/kg g mg/kg g

ND 0.01 ND 0.05 ND 0.01 ND 0.02 0.173  0.01 Ly

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) RERA
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) Jd
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly

0.014 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) 4uss
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01  0.036 0.05 ND 0.01 ND 0.02 ND 0.01 Ly

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e land) s
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) Y
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) Gl
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) s
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol

ND=Non-detectable
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s 3)lie (22013 alad £l wnse SN Gl 38 3hlia b g yundll Jrealae (5 5353 sal) Aguinall Gyl clauall i 1(4) Jia

MR
siSlisgl) il s23Y) o) JshsSylal) )25 g
gls
355 lr\ﬁ:/t 55 1\1141:/11; 355 ﬁ;{; 355 l\nf:/t 555 l\nng/Il; bl i
mg/kg g mg/kg g mg/kg g mg/kg g mg/kg g
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o Layl) RARA
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) Jils
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e land) 4usS
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) s
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) i
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) Gl
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) o
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol

ND=Non-detectable
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)laa 32013 ‘al—d @"JM piga Pl auall a8 Ghaludl L.%'B il paadl) Jualaa (o ‘55 33 ga gall Ay guianll Ay I o) iliaiia :(5) Jdssa

MRL asy
BREM Otk say) Spa JsdsSylal) Oyl g
gls
55 fﬁ:/t 55 fﬁ:/t 35 Iﬁ;t 35 fﬁ;{; 35 fﬁ:/t e
mg/kg g mg/kg g mg/kg g mg/kg g mg/kg g
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) RERA
ND 0.01 ND 0.05 ND 0.01  0.038 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) Jd
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01  0.04 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) 4uss
ND 0.01 ND 0.05 ND 0.01  0.07 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e land) s
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) Y
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) Gl
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) s
ND 0.01 ND 0.05  0.01 0.01 ND 0.02 ND 0.01 ol

ND=Non-detectable
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2012 olal Capall ange LA duball 08 3hlial) 84Sl Jralae Gany 8 535asall Aygamall gyl Clapall ilssie 1(6) Jsia

MRL as 43l6a
bl il saiy) RN JsdsSylal) RIS
shaliall asull
S S I S S s
mg/kg g mg/kg g mg/kg g mg/kg g mg/kg g

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o land) R
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 cloaddl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) Es
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) clis
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e land) iall
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sloandl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol

ND=Non-detectable
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e (2012 Alal Capall ause LA Aahyall 28 3hlial) 8 LS Jpalae (e 3 53snsall Aypnall gyl Slapal) Silisia 1(7) Jga

MRL as
bl il s23) Sua) JshsSylall R
shaliall asull
e S I S s
mg/kg g mg/kg g mg/kg g mg/kg g mg/kg g

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o Layl) il
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 cloaddl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) Es
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e land) s
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) iall
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sloagdl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol

ND=Non-detectable
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2lae 22013 alad al) auise S Ayl 28 Glaliall 8 dgSll Jraalan i 8 535msal) dygimall dsig <)) il cilibsia 1(8) Jgia

MRL as
bl il saiy) RN JsdsSylal) RIS
shaliall dgslal)
A I L o s
mg/kg g mg/kg g mg/kg g mg/kg g mg/kg g

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o land) R
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 slaagdl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e land) Es
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) clis
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e land) il
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sloandl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol

ND=Non-detectable
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Alie ¢p 2012 el Coreall anige OMA Gdyal) 28 (3lial) 8 g puindll Jpaalaa Giany 3 835ngall ALED jealial) e Jaugia : (9) Jsia

MRL ais
psels ol ol £ sl
bl

mg/kg 555 nl\l/lgljlfg mg/kg >S5 rlr\l/;fg mg/kg 555 Hl\l/g/{kLg mg/kg 585 mgkg Slspadd
ND 0.05 0.961 5.00 0.526 10.0 0.074 0.1 Ay
0.013 0.05 0.446 5.00 0.002 10.0 0.06 0.1 ¢ Lanl) ahlala
ND 0.05 ND 5.00 0.022 10.0 ND 0.1 ol
0.001 0.05 0.975 5.00 0.676 10.0 0.024 0.1 a0
ND 0.05 0.478 5.00 ND 10.0 0.032 0.1 s loand) Jala
ND 0.05 ND 5.00 0.008 10.0 ND 0.1 el
ND 0.05 1.095 5.00 0.302 10.0 ND 0.1 4y
ND 0.05 1.023 5.00 0.186 10.0 0.007 0.1 ¢ Lzanl) A4S
ND 0.05 ND 5.00 0.006 10.0 ND 0.1 ol
ND 0.05 1.125 4.00 0.349 10.0 0.039 0.1 0
ND 0.05 0.536 4.00 0.139 10.0 0.01 0.1 s land) ola
ND 0.05 ND 4.00 ND 10.0 ND 0.1 ol
ND 0.05 0.654 2.00 0.628 10.0 ND 03 0
0.001 0.05 0.655 2.00 0.047 10.0 0.015 0.3 ¢ Layll S
ND 0.05 0.012 2.00 0.164 10.0 ND 0.3 el
ND 0.2 0.068 2.00 0.076 10.0 ND 0.3 a0
0.003 0.2 0.606 2.00 0.254 10.0 0.028 0.3 & Laayl) Gl
ND 0.2 0.030 2.00 0.093 10.0 ND 0.3 ol
ND 0.2 0.032 2.00 0.126 10.0 ND 0.3 Ay
ND 0.2 0.485 2.00 0.169 10.0 0.014 0.3 s land) BTN
ND 0.2 0.008 2.00 1.192 10.0 ND 0.3 el

ND=Non-detectable
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MRL s &jlia p 2012 Capall aussal Gyl 38 hliall b A4l cly wadl) Jpoalae 8 AL jealiall e Jasia (10) Jsta

poealS <l el ol t‘}j
. MRL . MRL .. MRL . MRL el g uasl
mg/kg S5 mg/ke mg/kg S5 mg/ke mg/kg 585 mg/ke mg/kg S5 o/kg
0.05 ND 5.00 ND 10.0 0.065 0.1 ND Ly
0.05 ND 5.00 0.446  10.0 0.002 0.1 0.021 oLl ableba
0.05 ND 5.00 0.002 100 0.187 0.1 ND ol
0.05 ND 5.00 0.535 100 0322 0.1 ND Ly
0.05 ND 5.00 0.478 100 ND 0.1 0.017 ¢ Layll Jila
0.05 ND 5.00 0291  10.0 0.353 0.1 ND ol
0.05 ND 5.00 ND 10.0 ND 0.1 ND Ly
0.05 ND 5.00 1.023  10.0 0.186 0.1 0.010 o Lol IS
0.05 ND 5.00 0482 100 0.278 0.1 ND ol
0.05 ND 4.00 0319 100 0.168 0.1 ND Ly
0.05 ND 4.00 0.536 100 0.139 0.1 0.011 o Laal B
0.05 ND 4.00 0.134 100 0.093 0.1 ND o
0.05 ND 2.00 0231 100 0.194 03 0.001 Ly
0.05 ND 2.00 0.655 100 0.047 0.3 0.024 o Layll 'S
0.05 ND 2.00 0.109  10.0 ND 0.3 ND ol
0.2 ND 2.00 0.060  10.0 0.013 03 ND Ly
0.2 ND 2.00 0.606  10.0 0.191 03 0.017 o Ll Sla
0.2 ND 2.00 0.620  10.0 0.147 03 ND S
0.2 ND 2.00 0419 100 0.079 0.3 ND Wy
0.2 ND 2.00 0.485  10.0 0.169 0.3 0.008 oLyl o
0.2 ND 2.00 0222 100 0.108 0.3 ND S

ND=Non-detectable
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MRL s &3jlia 2013 ol auusal Zuboll 38 3laliall 8 ailidall il pundll Jialae 8 ALED jalial) Ciliiie Jawgia 1(11) Jsia

pssedls <l oelas pabia) £ sl
. MRL . MRL . MRL Y Sl ]
mg/kg S5 mg/kg mg/kg S5 mg/ke mg/kg S5 mg/ke mg/kg 585 mg/kg 2
0.05 ND 5.00 ND 10.0 0.105 0.1 0.254 iy
0.05 ND 5.00 ND 10.0 0.754 0.1 0.085 ¢ Lal bk
0.05 ND 5.00 0.359 100 0362 0.1 0.014 zl)
0.05 ND 5.00 ND 10.0 0.016 0.1 0.079 a9y
0.05 ND 5.00 ND 10.0 0.140 0.1 0.090 ¢ Ll Jla
0.05 ND 5.00 0325 100 038 0.1 0.028 o
0.05 ND 5.00 1.147  10.0 0.560 0.1 0.071 Ly
0.05 ND 5.00 ND 10.0 0337 0.1 0.096 oLl FIES
0.05 ND 5.00 0.331 100 1753 0.1 0.028 zl
0.05 ND 4.00 0.044 100 0392 0.1 0.063 iy
0.05 ND 4.00 ND 10.0 0.597 0.1 0.107 e Landl Jus
0.05 ND 4.00 0.126  10.0 0.164 0.1 ND A
0.05 ND 2.00 0.056  10.0 0.559 0.3 0.075 Ly
0.05 ND 2.00 ND 10.0 0.683 0.3 0.101 s Lall TS
0.05 ND 2.00 0.303 100 0.138 0.3 0.030 o
0.2 ND 2.00 0.685  10.0 0212 03 0.050 Ly
0.2 ND 2.00 ND 10.0 0.505 0.3 0.089 ¢ Lyl Gl
0.2 ND 2.00 0425 100 0.269 0.3 0.042 zl)
0.2 ND 2.00 0.076  10.0 0.130 0.3 0.072 iy
0.2 ND 2.00 ND 10.0 0352 03 0.083 oLl o
0.2 ND 2.00 0.440 100 0.190 0.3 0.008 ol

ND=Non-detectable
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MRL s &lia <2013 gl amssal dshall 28 3laliall 8 Gikiall iy pundll Jalae 8 ALEN jealial) i Jaugia 1(12) Jsia

psealS el oslas waba) gl
MRL MRL MRL MRL SR
mg/kg S5 mgke mg/kg 555 mgke mg/kg S5 mgkg mg/kg S5 mgke Sl s
0.05 ND 5.00 0.667  10.0 ND 0.1 0.123 iy
0.05 ND 5.00 0.079  10.0 0.060 0.1 0037  elad alla
0.05 ND 5.00 0.146  10.0 0.086 0.1 0.093 ol
0.05 ND 5.00 0.058  10.0 ND 0.1 0.119 iy
0.05 ND 5.00 ND 10.0 0.145 0.1 0013 el Jils
0.05 ND 5.00 0.011  10.0 0.163 0.1 0.082 N
0.05 ND 5.00 0.066  10.0 ND 0.1 0.113 a0
0.05 ND 5.00 ND 10.0 ND 0.1 0013 el S
0.05 ND 5.00 0260  10.0 0.152 0.1 0.108 N
0.05 ND 4.00 0.179  10.0 ND 0.1 0.120 a0
0.05 ND 4.00 0.037  10.0 0.307 0.1 0027 el S
0.05 ND 4.00 ND 10.0 0.044 0.1 0.121 o
0.05 ND 2.00 0354 10.0 ND 0.3 0.118 iy
0.05 ND 2.00 0.934  10.0 0.006 03 0074 el s
0.05 ND 2.00 ND 10.0 0.105 03 0.118 N
0.2 ND 2.00 ND 10.0 ND 0.3 0.109 iy
0.2 ND 2.00 ND 10.0 ND 0.3 0069  elay Gl
0.2 ND 2.00 0.022  10.0 0.181 03 0.101 o
0.2 ND 2.00 ND 10.0 0.034 03 0.125 2y
0.2 ND 2.00 0.096  10.0 0.108 03 0.058 sl BN
0.2 ND 2.00 ND 10.0 0.056 03 0.118 SN

ND=Non-detectable

A o Lgiliitiay Aol Claaaall L 2 53 e
Gldie G AW @l alanll Jlaa) 4 %76.1
10 8 Lo Jmntall il il Al 38 il
o A Ll g3 (M Usman et al., 2009) caal
(Bladl ¢ aSll ¢ la ) g pmdl) Blie 5w %100
Gl (re %100 3y cAnislSl clagall Ll e s
sl Wi (pe 1A (250 ¢ Bl ¢ il ) deSlal

STl o i€ o ) el sd s cyylsf 2
2 Gl e 33 galdl Al AL calisal g piadlls
e pane s By da D e D afial 2poa e
o(Lelias gles of) Ll Adle Ay pslQll sy pasel
L iy cAlish 3y Aie lgaladionl Ly an Ll
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Abstract: Organochlorine pesticides are among the most common pollutants in the environment
due to their high persistence, transportation throughout the food chain, and accumulation in the
tissues of living organisms. This study was carried out owing to the lack of data on the residue
levels of these pesticides and the heavy metals in vegetables and fruits that are present in the
markets of the Eastern region of Libya, and to know the extent of their hazard to the health of the
consumer by comparing them to the global Maximum Residue Limits. The results of analysis of
some organochlorine pesticide residues (Chlordene¢ delta-HCH, gamma-HCH, beta-HCH,
Dicofol, Endosulfan, P, P’-DDE, P’P’, DDD, Endrin, Heptachlor) and heavy metals in
vegetable and fruit in Derna, El-Beida, and Al-Marg markets showed high significant differences
between samples collected among seasons, where spring samples was more contaminated
followed by autumn and summer. Also, Derna city was the most polluted area, followed by El-
Beida and then Al-Marg. On the other hand, tomato samples contained the highest
concentrations of lead and differed significantly from cucumbers, peppers, and lettuce. Zucchini
was the least contaminated crop with lead but was the highest contaminated with zinc. By
comparing pollution levels with the MRL globally, not all tested vegetables and fruits showed
that they contained quantities higher than the internationally permissible limit in all regions and
all seasons. Excluding Dicofol, Chlordene, and Heptachlor, which exceeded MRL in some
vegetables and fruit such as tomato and zucchini.
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Abstract: This research was conducted during the season 2019-2020 at the plant pathology
laboratory-Faculty of Agriculture-Omar Al-Mukhtar University, to study the effect of some
isolates of fungi Botrytis cinerea, Macrophomina phaseolina, Sclerotinia sclertiorum,
Rhizoctonia solani, and Trichoderma harzianum on germination percentage, germination
speed and root disease levels in seeds of Vicia faba minor variety in vitro. Seeds were
incubated after sterilization and planting on WA media (1%) in Petri dishes inoculated with
the fungi. The experiment recorded significant differences in germination ratio, germination
speed, and level of disease. The best germination (91.7%) was recorded in 7. harzianum
treatment but not more than the control treatment (100%), and the minimum germination
(25%) was in seeds treated with M. phaseolina and R. solani. Germination speed was higher
(3.1) in Trichoderma periphery than that in control and pathogenic fungi treatments. While
the disease level reached 4.8 in R. solani and it recorded O in Trichoderma and control
treatments. The results presented in this paper demonstrate the seed treatment with 7.
harzianum can be beneficial to enhance Faba bean seed germination as well as reduce delayed
germination.
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Abstract: This study was conducted to isolate and identify fungi associated with the cockroach
Periplaneta americana L. (Orthroptera: Blattidae) which was taken from the Insect Museum of the
Plant Protection Department, Faculty of Agriculture, Omar Al-Mukhtar University, El-Bayda,
Libya. Ten insects were collected from insect specimen boxes containing naphthalene crystals. The
insects were separated into their parts, legs, wings, antennae, and mouthparts, superficially
sterilized, and incubated on PSA nutrient medium. Eight species of fungi were isolated. The
identified fungal isolates include Alternaria altemata, Aspergillus niger, A. terreus, Beauvaria sp.,
Madurella sp., Penicillium verrucosum, P. commune, Penicillum sp. It was carried on parts of the

insect’s body, the study also showed that A. niger was the most common fungi isolated with a

frequency of 23.8% and the percentage reached 41.7%, followed by A. altemata and P. verrucosum
with a frequency of 9.5% and 7.1%, and the percentage was 16.7% and 12.7% for both fungi
respectively, and the lowest density was for A. terreus, Beauvaria sp. which reached 8.3%. From
this study, it was concluded that the isolated fungi are storage fungi that attack insects preserved in
museums, exposing them to damage.

Keywords: Fungi, Periplaneta americana, Insect Museum.
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Abstract: This study was conducted to investigate the effects of surgical excision of the uropygial
gland at early ages (7 and 14 d of age) on some production and physiological traits of Ross broiler
chicks. A total number of 252 one-day-old chicks were randomly distributed into 3 groups, 84
birds/group (each with 3 replicates), group C: control without surgical excision of the uropygial
gland. Group T1: surgical excision of the uropygial gland at the age of 7 d. group T2: surgical exci-
sion of the uropygial gland was done at the age of 14 d. The results of production traits showed that
T1&T2 broilers had higher (P<0.05) final mean live body weight, cumulative weight gain, mean
cumulative feed consumption, feed conversion ratio, production index (PI), While they showed no
significant differences in viability ratio compared to control. Blood samples were withdrawn on day
42 from 12 bird/group for the determination of some serum biochemical parameters. Mean serum
total protein and alkaline phosphates (ALP) levels were significantly higher (P<0.05) in T1 & T2
groups, while the level of uric acid and total cholesterol was significantly decreased in these groups
compared to control. On the other hand, excision of the uropygial gland did not affect serum corti-
costerone, blood glucose, aspartate aminotransferase (AST), and alanine amino transaminase (ALT)
levels compared to control. We conclude from this experiment that surgical excision of the uropyg-
ial gland at early ages (7 & 14 days), especially at the age of 7 days, led to a significant improve-
ment in the biochemical tests of blood serum and helped to increase the metabolic rate and protein
synthesis, which resulted in a significant improvement in all the productive traits studied.

Keywords: Uropygial Gland, Weight Tests, Biochemical Tests, Broilers.
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Crocothemis erythraea (Brulle,1832)

Crocothemis erythraea (Brulle,1832) S3s il (1) Js&
Synonyms:
Libellula ferruginea Fabricuis1793.
Libellula erythraea Brulle1832.
Crocothemis erythraea Brauer1868, Selys1887.
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Orthetrum anceps (Schneider, 1845)

Orthetrum anceps (Schneider, 1845) <3, il .(3) Jsa&
Synonyms:
Libellula anceps Schneider1845.
Libellula ramburii Selys1848.
Libellula gracilis Selys1887.
Orthetrum ramburi McLachlan1889.
Orthetrum coerulescens Fabricins1964.
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Sympetrum fonscolombii(Selys,1840) S35 il .(5) Js&
Synonyms:
Sympetrum fonscolombii Selys, 1837.
Libellula fonscolombii Selys 1837.
Libellula erythroneura Schneider 1845.
Diplax fonscolombeii Brauer 1866.
Sympetrum fonscolombeii Morton 1924,
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Trithemis arteriosa (Burmeister,1839)

(Burmeister,1839) Trithemis arteriosa Sys Sl .(7) Js&
Synonyms:
Libellula arteriosa (Burmeister,1839).
Libellula conjuncta (Selys,1840).
Trithemis arteriosa syriaca (Selys,1887).
Trithemis  arteriosa  (Morton,1924;  Andres,1929;
Schmidt,1938; St. Quentin,1965; Dumont,1977; Water-
ston,1980).
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Abstract: The study was aimed to identify some species of Odonata on Al-Marj area in Aljabal
Alakder. The study carried out from January 2018 to December 2019 in Al Jabal Al Akhdar re-
gion which aimed to identify the species of the suborder Anisoptera, family Libellulidae in
twelve sites. Four species of this family were recorded, Crocothemis erythraea (Brulle, 1832),
Orthetrum anceps (Schneider, 1845), Sympetrum fonscolombii (Selys, 1840), and Trithemis arte-
riosa (Burmeister, 1839), endemic to the study area. Their identification was based on the exter-
nal morphology of the adults.
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Abstract: This current research deals with the study of the effect of allelopathic compounds
of the plant residues of the shoot and root systems of chickpea plants on some anatomical
traits of wheat cultivars (Bohoos-4, Debeira, Terbol). It included a study of the anatomical
traits of the leaves of the tested wheat varieties and the anatomy of cross-sections of the
stems. Results showed differences in the studied traits (number and dimensions of epidermal
cells, number and dimensions of stomata, length and number of hairs, frequency and
coefficient of stomata) by the effect of plant residues and aqueous extracts treated with them.
There was an increase in the number of stomata, stomata coefficient, stomata frequency, hair
numbers, and epidermal cell numbers in most of the treatments. Regarding the anatomical
traits of stems (section diameter, pith diameter, number and dimensions of bundles)
significant differences were noted in the studied characteristics of the cross-section.
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