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Determination of some organochlorine and phosphorous pesticides in
four types of imported fish displayed in the local markets in Al-Bayda
city - Libya.

Salah M. I. Hasaan!, Omuklthum A. A. Abduljalil?
12pesticide Chemistry, Plant Protection, Agriculture Faculty, Omar Almukhtar University,

Al-Bayda, Libya.
salah30551@gmail.com

Abstract:

In this study, the levels of organochlorine pesticide residues (alpha -HCH, beta -HCH,
gamma - HCH, Heptachlor, Aldrin, Heptachlor Epoxide, Dieldrin, Endosulfan, 4,4-DDT,
and Beta endosulfan). And the estimation of two types of organophosphorous pesticides
(dimethoate, malathion). Four species of fish (Diplodus vugaris, Pagellus bogaraveo,
Scomber japonicus, mullet Chelon habrosus) offered in the local markets of Al-Bayda
city-Libya were analyzed. These species were chosen due to their preference for the
human consumer. QUEChERS method was used to extract samples and it is considered
among the robust, safe, fast, efficient and inexpensive methods of sample extraction,
followed by GC-MS analysis for the detection of pesticide residues.The results showed
that organochlorine pesticide residues are the predominant pollutants in all types of fish
under study, while no organophosphorous pesticide residues were detected in the four
species. The levels of organochlorine pesticides detected in the current study exceeded
the maximum limits recommended in the standards according to the World Health
Organization (WHO) and the Libyan Standard Specifications (LNCSM).The study
indicates that there is a need for an effective strategy and management of strict regulation
and regular monitoring of pesticides in fish in order to educate consumers about the
harmful effect of those pesticides on human health.

Keywords: organic pesticides, chromatography, residual effect of the pesticide, Pesticide
dangers.
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Identification of tow weeds not recorded in the flora of Libya

Mohamed A. Nasef!, Hassan M. Alharari!, Mohamed N. Abohadra®
Crop science, Agriculture Faculty, University of Tripoli, Libya
*Science Faculty, University of Tripoli, Libya
H.ALHarari@uot.edu.ly

Abstract

This study was conducted during the period as of December 2018 to April 2021 with

the aim of identifying and counting the species of weeds spread in Tripoli and its
suburbs, as a continuation of two previous studies conducted at the Research Station of
Faculty of Agriculture- University of Tripoli during the period from 2012 to 2017 in the
same field.
The results of this study showed that two weeds not recorded in the flora of Libya were
identified. The first is Oxalis compressa thunb, a perennial weed that belongs to the
Oxalidaceae family and was found growing in a non-agricultural place at the Research
Station of Faculty of Agriculture- University of Tripoli, as well as in a cemetery in the
center of Tripoli city. This weed has a limited spread within Tripoli city, and there are 3
endemic species inside Libya As for the second weed Verbesina encelioides (Cav)
Bonth Aook it is an annual weed that belongs to the family Asteraceae and become
widely spread within the city of Tripoli and its suburbs in Al Hadba Al Khadra, Tajoura,
Janzour, Khallet Al Furjan, Khallet Bin Aoun, Ain Zara and Soug Al Juma, its presence
is limited to non-agricultural places and on the edges of the roads of the aforementioned
areas. The main objective of the weed counting and identification process is to provide
information about the weeds that we want to control in order to determine the
appropriate methods of control. Through the results of this study, it has become
necessary to develop an integrated program to control Verbesina enceliodes (Cav)
Bonth. Aook due to its rapid spread and ability to grow in abnormal environmental
conditions such as drought or high temperatures, and because it contains high levels of
the toxic compound Galegine which causes damage to crops and grazing animals.

Key words: - Verbesina encelioides (Cav) Bonth, Aook., Oxalis compressa thunb, weed spread.
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The effect of urea-treated palm fronds on the performance of
local kids of goats

Abdulkarim Abdullah. Alarabi
Animal production department, Agriculture faculty, Azzaytuna university, Tarhuna, Libya
Abdualkim1974@ gmail. com

Abstract:

This study was conducted at the faculty of Agriculture in Al-Qusayah region to
estimate the effect of urea-treated fronds on the performance of local goats' calves in the
period from 1-10-2020 to 9-12-2020.

Used 8 kids the average age is 4 months, divided into two treatments, in each treatment
4 kids, the first was given barley hay with 300 grams of concentrated feed/animal/day,
and the second was given urea-treated palm fronds with 300 grams of concentrated
feed/animal/day.

The experiment lasted 70 days, estimated weight gain, roughage consumption,
nutritional efficiency, and calculating the cost of one kg of live weight.

The results of statistical analysis indicated that there were significant differences
between the two treatments in the weight gain at (P< 0.05), which was 137 for the first
treatment, 185 for the second treatment.

While there are no significant differences in the consumption of rough feed between the
two treatments, where the results were 141 for the first treatment, 139 for the second
treatment, as well as no significant differences between the first and second treatments
in nutritional efficiency, where the results were 3.22, 2.37, respectively, kg feed/kg live
weight.

Keywords: Rough forage, weight gain, nutritional value, nutritional efficiency
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The infestation of cattle with Hyalomma anatolicum in Misurata-Libya

Farag Soliman El serite
Faculty of Medical Technology — Misurata
frag9958@gmail.com

Abstract:

The study was performed on local dairy cattle (Friesian/Breed, no = 150). during the
period from Jun to Dec 2018 in Misurata Libya. The overall prevalence rate was 27.3 %
, the rate of breeding system, the closed breeding system and the pasture were 31.25,
27.3% and 35.0% respectively, and ages over three years were more common (15.3%)
than those less than three years old 12.6%. From April to October more infection cases
were registered, females more infection than males. Investigation of 50 specimen of
ticks revealed 32(64.0%), specimen were infected with Babesia sp. The intensity rang
of infection were 22-44 per infected animal in summer and 2-7 in winter. The statistical
analysis no significant differences (P>0.05).

Keywords: Hard ticks — Misurata - Prevalence — Cattle.
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Using The Exponential Smoothing Model to Predict Barley
Production in Libya for the period (2020-2025)

Khairia Abdelhamid Sehib*, Masauda Abdelrahim Abuarosha’, Tefaha Eltwaty Hamd?
YFaculty of Agriculture, Omar Al-Mukhtar University,
?Faculty of Economic, Omar Al-Mukhtar University,

sehibkhairia@gmail.com

Abstract:

Barley crop occupies the first place in regarding to crop structure in Libya, where the
planted area with barley represents about 70% of the total rain fed cultivated areas. The
research problem is concentrate on how to reach the most appropriate statistical models
that can forecasting barley production in Libya in the next five years, to determine the
appropriate volume of production in line with local needs and the possibility of entering
the global markets. The research aims to reach accurate estimates of future expectations
for barley production using the exponential smoothing model, which gives high-accurac
prediction results, to contribute to the formulation of production and consumption, as
well as the export and import polices. The study relied on the secondary data such as
governmental statistics, and various international statistics.

The exponential smoothing method was used in its various forms: single exponential
smoothing (SES), double exponential smoothing, and Holt Winter. The regression
model was estimated by the traditional method of Ordinary Least Square for comparison
using some statistical and standard tests for the models employing E-views 12 software.
The results of estimating the exponential smoothing model indicated that the production
volume of barley in Libya is expected to reach about 66 thousand tons in 2020 and
about 49 thousand tons in 2025, with an estimated decrease of 24.6%. On the contrary,
the results of forecasting using regression showed a trend of production to increase by
about 6.5% from 2020 to 2025. This highlights the importance of taking into account
the prediction process using modern models such as exponential smoothing and
ARIMA models.

The study came out with a number of recommendations to set appropriate economic
policies to support and encourage local production of barley to limit the deterioration in
production in the future. There is a need to rely on modern methods of forecasting when
developing and drawing future plans, and encouraging further studies in the field of
forecasting for different agricultural crops.

Keywords: agricultural policies, barley production, forecasting, exponential smoothing
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Breaking the mechanical dormancy phase of three genera of the
legume family: carob, ear, and Robinia
'Sami M. Lagha, *Jalal M. Esoni

L2Center of Agricultural and Animal Research
aboo2010same@gmail.com

Abstract:

These experiments were carried out at the Higher Institute For Comprehensive

Professions, Souq AL-Khamis, Amsahel, in order to find the best ways to break the
envelope dormancy of seeds of Carob, Ear, and Robinia trees.
The results showed. Carob trees that soaked in dilute sulfuric acid for 30 minutes gave
the best results (93.75 %) without significant difference with the rest of the treatments
except for hot water. as well the same treatment excelled in the germination speed of
15.25 days without significant difference with the treatment of concentrated and
diluted acid. As for the Ear tree, the results showed the scratching the treatment (the
first Experiment), achieved a very high rate of 92.5 and the average germination rate
was 14 days. As for the treatment with boiling water(the second Experiment), the
treatment for 36 hours was the highest with a rate of ( 72.5 % ) and a significant
difference from the rest of the treatments. As for soaking for 24 hours, it achieved the
lowest average germination speed of 20.75 days and no significant difference with the
treatment for 36 hours. As for the treatment with concentrated acid for 60 minutes (the
third Experiment), it achieved the highest percentage of 97.5 % and the lowest
germination period of 10 days, so this treatment is the best for the ear tree. As for the
Robinia tree, the treatment of soaking with boiling water(the first Experiment), For 36
hours was superor to 85 % germination and significant. Also, The least germination
period of 34 days was determined and a significant difference was recorded with the
treatment with boiling water for 24 days. The results showed that immersing the seeds
in acid-concentrated sulfuric (the second Experiment), for 60 minutes gave the highest
germination rate of 70% and the lowest number of days 20 days.

Keywords : Carob , scratch, Robinia, Ear tree, dormancy phase.
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Evaluation of Groundwater Quality for Drinking and
Irrigation in the Hayouna Region - Tarhuna

Ramadhan Aldoukali Alalagi', Abdulkarem Aboajela Moftah?, Yousef Mansour Bohajar®
123 50il and water department, Agriculture faculty, Azzaytuna University, Tarhuna, Libya
ramdandokly555@gmail.com

Abstract:

This study was conducted in Hayouna region to assess the quality of groundwater and
its suitability for drinking and irrigation purposes according to the Libyan Standard
Specification No. (82) for drinking water 2013, the classification of the US Salinity
Laboratory (USSL, 1954) and the guide of the World Health Organization (WHO,
2006).Chemical analyzes were conducted for the water of a number of groundwater
wells in the study area, these analyzes were represented in (EC), (TDS), pH, dissolved
cations (Ca™?, Mg™, Na*, K"), dissolved anions (HCO3, SO,? CI) and Sodium
Adsorption Ratio (SAR). The results revealed that all the wells of the study area are not
suitable for drinking, for example, the mean value of total dissolved salts (TDS) and
electricity conductivity (EC) were 1608 mg/l, 2.48 mS/cm, respectively, higher than the
standard limits. According to the classification system for irrigation water, all wells
were classified as C4S1. The wells are suitable only for irrigation of some crops that
tolerate high salinity.

Keywords: Hayouna, groundwater, water quality, salinity, alkalinity.
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The reciprocal relationship between agricultural extension and
agricultural scientific research centers and the public of farmers
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Abstract:

The reciprocal relationship between agricultural extension and agricultural scientific

research centers and the farmers' audience is the ultimate beneficiary of this dual
relationship, where this paper aims mainly to know the role played by agricultural
extension in this reciprocal relationship, and to reach honest and expressive results, the
methodology of the study relied on the description and analysis of this reciprocal
relationship and highlight the most important factors affecting it, and due to the
importance of positive guidance communication based on the policy of persuasion and
guidance for farmers and to stay away from the method of forcing to achieve
development goals Agricultural guidance as a link is negatively or positively affected in
achieving its educational mission on the competence of its employees organizationally
and practically and on the extent to which farmers are willing to accept its message and
apply it on the other hand.
Therefore, the most important recommendations of the study were the need to activate
the role of agricultural extension and document the reciprocal relationship with
scientific research centers and with farmers on the other hand, as well as the need to
train its cadres and give them more independence and freedom to participate in
decision-making and solve agricultural problems, simplify the results of research and
studies to present them to farmers in a clear and easy way that stimulates their concern,
which leads to the generalization of the practical benefit applied in order to increase
their production in quantity and quality.

Keywords; Farmers, Extension Agriculture, agricultural research Centre.
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Effect of humic acid on germination properties, seedling growth, and
vigor under salt stress conditions of wheat crop (Triticum aestivum L.)
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'Biology department, Faculty of Education and Environment, Omar Almukhtar University, Al-Bayda, Libya
Department of Horticulture, Faculty of Agriculture, Omar Al-Mukhtar University, Al-Bayda, Libya
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Abstract:

The study was conducted at the Crops Department - Faculty of Agriculture / Omar
Al-Mukhtar University - Al-Bayda - Libya during the season 2019/2020, to study the
effect of humic acid on germination, seedling growth and strength, and spike properties
of Cassie cultivar wheat under salt stress conditions, to find out the effect of soaking the
seeds in humic acid at a concentration of 1.5 ml/L and another in distilled water for the
same period, in germination and growth of the wheat crop in saline media, the
experiment was carried out in a completely randomized design in three replicates.

The seeds soaked with humic acid outperformed the non-soaked seeds in terms of
germination speed, germination force, seedling length, root length, seedling fresh
weight, and root fresh weight, also soaking seeds in humic acid improved germination
under salt stress conditions.

Plants treated with humic acid gave the highest fresh weight of the plant, higher leaf
area, and more leaves. It was also noticed that plants treated with humic acid gave the
highest spike length, scaly length, number of spikelets per spike, and number of grains
per spike.

Humic acid contributed to reducing the negative impact of salt stress on the growth and
productivity of the wheat crop.

Keywords: Humic acid, salt stress, germination properties, wheat crop.
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Groundwater Pollution in Enjela Area- Southern Janzour City
Ahmed Abolaid Ganfoud *, Nuri Masoud. Elshebani? and Ahmed Ibrahim Ekhmaj*"
'Soil and water Department- Agriculture Faculty-University of Tripoli- Libya
2 Faculty of Science and Natural Resources-University of Jafara- Libya
“ekhmaj@gmail.com

Abstract:

The goal of this study is to investigate groundwater contamination from sewage
disposal lake in Enjela area. In the study, twenty nine wells are assigned in seven
sectors surrounding the sewage disposal area. The wells cover around 77 square
kilometres. During this study, field and laboratory measurements are conducted. The
field measurements include determining the location of wells related to the lagoon and
the water depth related to mean sea level. The laboratory measurements include
chemical and biological analyses for samples collected from the wells and sewage
lagoon. Chemical analyses include determination of pH, EC, TDS, K*, Na*, Ca**, Mg™",
NO;, POs*, HCOs, and CI". The indicators of biological contamination included
coliform bacteria, COD, and BOD. According to the conducted analyses and
measurements, the following results can be summarized. The study area is distinguished
by the natural groundwater movement in the northeast direction. Concerning the
chemical pollution, most of the wells are contaminated by potassium especially in the
vicinity of sewage lagoon. For biological contamination, the wells are highly
contaminated except those are far from lagoon. Due to its location and according to
Simpson ratio, the groundwater in the study area is affected by seawater intrusion.
Finally, based on this study, some recommendations are listed that might minimize the
effect of this pollution if they are implemented.

Keywords: Groundwater, aquifer, sewage water, chemical contamination, biological
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Introduction:

During the past 100 years, groundwater has become an increasingly important source
of water supply worldwide for domestic, agricultural, and industrial uses (Freez &
Cherry, 1979; Schwartz & Zhang, 2003). Since it is naturally protected, groundwater
has been immune from contamination for a long time. It has been cleaner and more
transparent than surface water. Lately, however, groundwater quality has worsened in
many regions, with sometimes serious consequences. When groundwater becomes
contaminated, it is difficult and expensive to clean up. Depends on sources of
contamination, groundwater can be contaminated with verities of chemical elements,
heavy metals and biological pollution(Adekunle et al., 2007; Oyeku & Eludoyin, 2010;
Afzal et al., 2014)

Major causes of groundwater contamination are because of poor management and
the lack of regulations and control over the use and disposal of contaminants.
Groundwater can become contaminated from different sources. Natural sources where
some substances that found in rocks or soil such as iron, manganese, arsenic, and many
other elements can become dissolved in groundwater. Other naturally occurring
substances, such as decaying organic matter, can move in groundwater as particles
(Schleyer et al., 1992; Alloway & Ayres, 1997; Fetter, 1999). Pollution of groundwater
sources by leachate from landfills have been recognized by several researchers (Abu-
Rukah &Al-Kofahi, 2001; Badmus et al., 2001; Sia, 2008). Agricultural practices, with
frequently excessive use of fertilizers, herbicides, and pesticides, are among the
most relevant sources of groundwater contamination (Chatupote & Panapitukkul, 2005).
One of the main causes of groundwater contamination is the seepage from septic tanks
and ponds of disposal liquid wastes sites that are improperly constructed. These systems
can contaminate ground water with bacteria, viruses, nitrates, detergents, oils, and
chemicals. Groundwater can be contaminated by leaking and spills from underground
storage tanks that used to store gasoline, diesel fuel and other chemicals. Some
structures beneath the water table such as recharge wells can be a source of groundwater
contamination. In the coastal areas, excessive groundwater pumping decreases the
pressure in the aquifer that leads to contaminate the aquifer by sea water (Ashim et al.,
1982).
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Groundwater contamination can be caused of many health problems. Drinking water
contamination by bacteria and viruses can result in illnesses such as hepatitis, cholera,
or giardiasis. Also, drinking water that is high in nitrates can result in illnesses affecting
infants such as Methemoglobinemia or “blue baby syndrome” and the serious health
effects of lead (Craun, 1985; Schmoll et al., 2006). Many other health effects due to
chemical contamination are unknown or not well understood. Therefore, preventing
contaminants from reaching the ground water is the best way to reduce the health risks
associated with poor drinking water quality.

Because there is no sewage system in Enjela community, the municipal and industrial
liquid solids are disposal in a depression making a sewage lagoon through which
sewage water arrives to the groundwater through deep infiltration. The aim of this study
is investigating the chemical and biological contamination of groundwater that caused
by sewage polluted water. The seawater intrusion into the study area was also
investigated.

Materials and Methods:

Study area

Enjela is a resident area located about 25 km south west of Tripoli where around
30,0000 Capita live in 5000 units. The town’s sewage system drains out in a collection
basin making a sewage lagoon with more than 1.2 hectare and a depth reaches around 6
m in some places.

The study area is located between longitudes (12.55° — 13.05° E) and latitudes
(32.48° — 33.44° N) as shown in Figure 1. The agriculture is considered the main
activity in the area, even though there are industrial and commercial activities on a
small scale. Because of its location, the climate is the Mediterranean Sea with an
average annual rainfall around 200 mm. Therefore, most of the human activities depend
on groundwater. The geological structure of the region is a sedimentary rock belongs to
Pliocene era and consists of eolian deposits, alluvial deposits, and sand dunes.
Concerning with groundwater in the area, there are two aquifers. The upper one is
located in the Pliocene formation and the second in the Miocene formation (GWA,
2002). According to the technical reports of the General Water Authority for well
No.A4 which located in the center of the study area revealed that the first layer of the
hydrogeological structure, which is between 5 and 7 meters thick, consists of fine sand
of a light brown in colour, followed by a layer of fine sandstone to medium light brown
in colour extending to a depth of 30 meters, i.e. with a thickness varies from 23 to 25
meters, then a layer of clay with the light brown in colour with sandstone, limestone and
silt interactions up to 30 meters thick, extending to a depth of about 60 meters. Then a
layer of about 90 meters in deep and 30 meters thick consisting of light brown clay and
sand with thin interactions of limestone and sandstone. Finally, a layer with a depth of
about 110 meters and a thickness of 20 meters, is characterized by the presence of
limestone with white sand and interactions of brown to light clay, as shown in Figure 1.
Most of the water in the area is pumped from the upper aquifer because of water quality
and low cost.
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Fig. 1: Location of the study area and the lithostratigraphic of well No. A4

To investigate the groundwater contamination in the area related to the sewage lagoon, 29
wells surrounding the lagoon were selected (Figure 1). They covered around 77
km?These wells are used for samples collection and measuring other related field
parameters. The samples of the groundwater and water lagoon were taken during summer
of 2007. The geographical position of each well and their elevation was determined by
mean of a Garmin GPS instrument. The distances from the well location to the nearest
shoreline and to lagoon were determined via free tool of Google Earth (Google Earth,
2013). Table (1) shows the wells location and their distance to lagoon.

Direction of groundwater movement.

The direction of groundwater movement in the study area is very important. It
determines the recharge zones to make sure that human activities in the area do not pose
threat to the quality of the groundwater to enable a sustainable use of the resources.
Given that water always flows from a region of higher head to a region of lower head
(Wehrmann,2007). Basically, the locations of three wells and their elevations above sea
level were determined through longitude and latitude coordinates using Garmin GPS
instrument, then the groundwater level was measured in each well using a coaxial water
level meter (Table 1).

Three wells were essentially needed and selected for triangulation i.e., well number C3,
D5 and E4. The hydraulic head for each well (which obtained by subtracting the depth to
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the water table in the well from the ground elevation with respect to the mean sea level)
were joined with lines representing the distances between one well and another. The
lines were divided into equal increments, then connected between each two points of
equal values representing water table contour by a line. A vector line was placed
perpendicular to these lines to represents the flow line.

Measurements and analyses.

Laboratory analyses consist of determining the chemical and biological analyses.
Chemical analyses include measuring (pH) and (EC) by pH meter and conductivity
meter; measuring total dissolved solids using the gravimetric method; determining
chloride and bicarbonates using Moher precipitation method; measuring sodium and
potassium by flame photometer method; determining calcium and magnesium using
calibration volumetric method; estimation of nitrate and phosphate by
Spectrophotometer (ASTM, 1995). Biological and biochemical analyses consist of
measuring coliform bacteria using multiple tube method, chemical oxygen demand
(COD) and biological oxygen (BOD) by estimation of oxygen consumed by
microorganisms (ASTM, 1995).

Table 1: Wells location and distance to lagoon and parameters for Determination of

Groundwater Flow Direction.

Well No.| Distance Elewation SWL | Hydraulic | Well Ne. Distance Elewation | SWL | Hydraulic
from (m) (m) Head (m) from (m) (m) Head (m)
Lagoon Lagoon
(m) (m)
A 260 NW 50 45 3 D 2250 N 4 43 4
As 240 N 30 45 3 D= 3000 E 30 150 100
Aj A00 5W 305 44.5 ] D 2650 NW 408 43 4.8
Ay 380E 30 120 70 Dy 3000 NE 428 44.5 33
E 1260 W 51 45 3 D. 2550 W 305 44 6.3
BE: G0 5 30.5 44 6.3 E 4300 E 493 44 33
E: 1000 N 30 46 4 Ez 3000 NE 30 46 4
B 1050 8W 51 45 ] Es 3500 3 424 46 34
C 1800 W 49.5 46 3.3 E. 3500 INW 50.6 47 3.6
C: 1700 W 512 45 52 F 5200 E 502 46 42
Cs 1850 N 498 47 28 F: 4350 NE 30 47 3
Cs 1700 5E 512 45 62 F: 4000 5 512 41 102
C. 1750 8 52 445 6.5 Fi 3866 NE 52 S0 2
Cs 1933 MW 309 45 5.9 G 4200 W 5135 46.5 5
G 5400 N 33 51 2

* Wells from deep aquifer

The obtained values of each parameter were compared with the standard values set by the
World Health Organization (WHO, 2011). Table 2 shows the maximum safe limits of
WHO for determining drinking water quality. The detection of seawater intrusion was
performed and classified according to Simpson ratio (SR). Simpson ratio contrasts the
relative abundance of the dominant seawater and freshwater anions (Ekhmaj et al., 2015).
It classified the contaminated water due seawater intrusion by (Todd, 1959) into five
groups: good quality (<0.5), slightly contaminated (0.5-1.3), moderately contaminated
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(1.3-2.8), injuriously contaminated (2.8-6.6) and highly contaminated (6.6-15.5).

SR can be calculated using equation (1).

SR Cl

- (HCoz+C02%7)

1)

where the concentrations are expressed in "mg/L" units.

Table 2: The safe limits of WHO (2011) for determining drinking water quality

FParameter Wik Blaximyum permizssilble limaif
= TTnit le=== 2.5
EdC eSS no data

TLES el L0
1 el 250
HCO™ el 50
Ma3 Faattul 20
E = el no data
a2 el 200
== el =0
o e F el S0
B0y Faattul nov dlata
E.coli CFLT =/ 10l o
BO el O
[ el i

* Colony forming units

The linear relationship among major chemical constituents of the groundwater, as
measured by the simple correlation coefficient (r) is presented in table 4. Despite the
complexity of the hydrochemical components of groundwater, such analysis may
allow to distinguish several relevant chemical constituents’ relationships (Ekhmaj et
al., 2014).

Statistical analyses of the data including correlation analysis were carried out using
software, SPSS® for windows (Ver. 16). The maps were performed by Surfer®(Golden
Software, LLC).

Results and discussion:

Groundwater level and Direction movement.

The results of the field measurements which include groundwater level in the
selected wells and their distance and direction from sewage lagoon are shown in
Tablel.

The location of the lagoon and the selected wells are shown in Figure 2. Also, Figure
shows the distribution of groundwater level. It is clear from Figures 2 and 3 the main
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direction of the groundwater movement is in the north east even though this direction is
effected by the pumping from the wells.

Latitude (dd)

)

32.76

N

1 1 1 L 1
12.93 12.94 12.95 12.96 12.97

1 1 1 1
12.98  12.99 13 13.01
Longitude (dd)

Fig. 2: Spatial distribution of groundwater level in study area.

2000m

Fig. 3. Groundwater flow direction

Chemical compositions

Characteristics of hydrochemical analytical results are summarised in Table 3. This

summary includes the mean, minimum, maximum and standard deviation values of
hydrochemical parameters.
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Table. 3: Statistical summary of Hydrochemical parameters in the study area.

Parameter Mean Min Max Std Dev.
pH T3 6.8 31 0237
EC 1261 238 1776 214
TDS 15609 1032 275 404
Ma® 168 49 425 m
KT 11.7 35 18 28
Ca®* 130 127 262 37
Mg 102 42 266 44
HCO 270 ] 336 34
Cl 460 204 T03 100
NOs 37 12 78 12
POsT 0.072 0.000 0.208 0.082

Referring to the chemical measurements as mentioned in Table 3, the pH values
range from (6.8 to 8.1) with an average of (7.3) and standard deviation of (0.237) which
means, they are within the normal range as mentioned in WHO guidelines i.e., Table 2.
Table 4 shows cross- correlations among hydrochemical groundwater parameters. The
correlation coefficient matrix shows no significant correlation between pH and the other
parameters at a significant level of less than 0.05.

The values of electric conductivity (EC) and total dissolved solids (TDS) in all the
wells as mentioned in Table (3) are above the normal range according to WHO
specifications i.e.,1000 mg/l. Table 4 indicates a positive significant correlation between
EC and TDS at level of significant of less than 0.05. Such correlation leads to indicate
that EC is a measure of TDS in the groundwater (Rani & Babu, 2008). The matrix
correlation also shows significant positive correlation between EC and Na*, Ca®*, Mg**
and Cl- at level of significant of less than 0.05. This finding gives an indication of the
impact of these ions on EC values of the groundwater. Figure 3, which displays wells
arrangement according to their distance from the swage lagoon, shows TDS
concentrations.
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Fig. 4: TDS values in the lagoon and surrounding wells.

From the Figure 4, it reveals that the pollution is not affected by the distance from
sewage lagoon which means the sewage lagoon is not the only source of the pollution
according to the (TDS) criteria.

Because of the lack of recharge of the aquifer due to insufficient rainfall, the aquifer
is exposed to excessive pumping. This pumping may increase the (TDS) values due to
the intrusion if sea water into the aquifer. This conclusion explains the high values of
(TDS) in wells (B; and Cy) in spite of their locations to the lagoon.

These wells are subjected to excessive pumping due to agriculture use. Such results
can be drawn from the Table 4 which reveals no significant correlation between TDS of
groundwater and the distance from the wells location to the lagoon. In addition, the
correlation coefficients of TDS with Na* and CI" are significant and higher as compared
with the other ions. It can be deduced to modern seawater mixing and not attributed to
formation salinity. Such result coincides with (EI-Trriki, 2006; Rani & Babu, 2008).

Referring to contamination by nitrate, the concentration level the wells is changed
from 78 mg/l in well C; to 13 mg/l in well F,.As shown in Figure 5, it is clear that the
nitrate concentration level is above the safe limits set by WHO (50 mg/l) in all the wells
except (Fg, A4, D2, E3, F4, F2)
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Table 4: Cross correlation matrix of groundwater quality parameters.

Parameter | pH EC TDS MNa* K+ Cal* Mg (HCO: | CI NOa
pH 100 | 0.23 0.04 0.20 0.12 0.01 0.07 | -0.22 0.05 0.18
EC .00 | 0.72*% | 0L68* | 0.30 0.52+ 0.52*% | 016 | 0.50* | 0.29

DS Lo0 | Le3* | 0.25 0.48+* 0.11 0.09 | uel* | 0.34
Na® 1.00 0.41* 0.24 0.34 0.08 | 0.42* | 0.42*
K 1.00 0.1 0.07 | -0.35 0.14 | 0.71%*
Ca’* 1.00 -0.13 0.13 | 0.51* | 0.51*

Mgt 1.00 0.10 0.09 | -0.10

HCOa 1.00 -0.26 (| -0.17
Cl 1.00 0.24

NOa 1.00

POt
Parameter POy~ | E.Coli | COD | BOD | Simpson Distance to Diistance to

Ratio lagoon shoreline
pH 0.18 0.04 0.20 0.09 0.04 -0.14 0.132
EC 0.24 0.24 0.09 0.20 0.18 -0.24 0.05
DS 0.21 0.27 0.21 0.33 0.17 -0.18 0.01
MNa* 0.24 0.43*+ | 0.234 | 0.42%* 0.22 -0.35 0.33
| . 0.79* | 0.68* | 0.58* | 0.52* 0.37* -0.72* -0.09
Ca®* 0.33 0.51* | 0.44* | 0.48* 0.12 -0.29 0.05
Mg 0.03 -0.11 | -0.13 | -0.08 0.07 -0.14 0.26
HCOa" -0.46*| -0.20 | -0.25 | -0.16 -0.79* 0.18 0.28
Cl 0.24 0.21 0.22 0.32 0.65* -0.18 0.08
NOa 0.74* | 0.87* | 0.78* | 0.75* 0.25 -0.64* 0.12
POa™ 1.00 0.85* | 0.70* | 0.63* 0.60* -0.79* 0.132
E.Coli 1L.00 | 0.83* | 0.82* 0.34 -0.65* 0.21
CcoD 1.00 0.97+ 0.29 -0.56* 0.09
BOD 1.00 0.2a -0.51+ 0.15
Simpson Ratio 1.00 -0.31 -0.05
Diistance 1.00 -0.21
to lagoon
Distance 1
to shoreline

* Correlation is significant at the 0.05 level (2-tailed).

97

2021 pg38/(2) pall i) 1s2) (STDY) LiaslyiSily pslell olaill L
annamaa@azu.edu.ly bowef — dipa — disiijll deals — de) jll s




Groundwater Pollution in Enjela Area- Southern Janzour City....................... (88-105)

140 ¢

______ Permissible level ELG mA4 @mD2

—

—

NO; (mg/])

G FEDDTG CCCDBIBAACLAABI BT CGCDTDTDTETFTETFTETFG
1 3 453 6 2 11 4 1 3 5G 2 4 2 3 43 12 4 3 4 1 2 2 1 2
Wells No.

Fig. 5: Nitrate levels in the lagoon and surrounding wells.

The concentration level in the sewage lagoon, is 126 mg/l. Therefore, the lagoon
represents the main source of pollution. The high level of nitrate in wells (C,, Cy, Cs,
Cy), even though they are not closed to the sewage lagoon, it may due to the existence
of individual sewage sink holes closed to them. In general, the nitrate concentration is
decreasing as getting far from the lagoon. Such result is obvious through examining the
table 4 where a moderate significant negative correlation (-0.64) at significant level less
than 0.05 between NO3™ and the distance from the wells location to the lagoon.

Figure 5 shows the chloride level and the recommended limit in the surrounding
wells. The concentration level of CI" is changed from 703 mg/l in well C4 to 294 mg/l in
well E;. In all the wells the concentration level exceeds the permissible limit (250 mg/l).
The concentration level in lagoon is reached 800 mg/l. Although this highest level of
chloride in the sewage lagoon that may lead to pollute the groundwater, the correlation
analysis indicate non-significant correlation between CI” and the distance from the wells
location to the sewage lagoon as revealed by Table 4. The excessive pumping appears
the main source of pollution. Since the study area is not far from the sea, the excessive
pumping leads the sea water to intrude the aquifer causing groundwater pollution with
chloride and sodium. This explains the fluctuations of chloride level in the wells as
indicated in Table 3. However, due to their relatively high abundance in seawater, CI°
and Na* are widely used to detect seawater intrusion in the coastal area (Ekhmaj et al.,
2014).

98

2021 yugisl (2) slaall LY ssel) (STDJ) Liaglpiilly aplall oloill dlas
annamaa@azu.edu.ly Lowef — dipad — disiijll deals — de) jll s




Groundwater Pollution in Enjela Area- Southern Janzour City....................... (88-105)

HLG EA4 ED2
200 ¢

800 F  ______ Permissible level
700 f
600 [
500 |
400 |
300 F
Loy SE BN BN PE NN NN NN BN By By By Ny By By BN BN BN BE BN BN BE BN BN BN NN AR BN Wy W
100 E

(mg/1)

Cl-

GFEDDCCCDBBAACLAABBCCDDDETFETFTETFG
134536 2114 135G242343 1243412212
Wells No.

Fig. 6: Chloride level in the lagoon and surrounding wells.

Table 3 indicated that the average concentration of Na* is 168 mg/l and it ranges
from 49 mg/l in well F3 to 425 mg/l in well C4 with standard deviation of 71 mg/l while
it is 245 mg/l in the sewage lagoon. Figure 7 shows sodium concentration level in the
sewage lagoon and surrounding wells. The sodium concentration in some wells is
higher than that in the lagoon which means the lagoon is not the main source for Na'.
The positive significant correlation between concentrations of Na* in the groundwater
and the distance from the wells location to the sewage lagoon may indicate to a minor
mixing of the fresh groundwater with sewage lagoon. However, usually in coastal areas,
the excessive pumping increases the pollution by chloride and sodium as in wells B1
and C2. In most of the wells the concentration level of Na* is below the permissible
limits set by WHO (200 mg/l).

[ JK¢] BA4 mD2

450 ¢ 2@ ------ Permissible level
400
350
300
250
200
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100
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2 4 2 3 4 3 1 2 43 41 2 2 1 2

L
G
Wells No.

Fig. 7: Sodium levels in the lagoon and surrounding wells.
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Sodium contamination has almost the same trend as total dissolved solids and chloride
contamination which means they are caused by the same source (i.e., seawater
intrusion).

Referring to Table 3, the concentrations of potassium range between 5.5 mg/l in F1
to 18 mg/l in C1 with mean and standard deviation of 11.7 mg/l and 2.8 mg/I,
respectively. The potassium concentration in sewage lagoon is 21 mg/l. Since there is
no evidence that potassium levels in municipally treated drinking-water, even water
treated with potassium permanganate, are likely to pose any risk for the health of
consumers, it is not considered necessary to establish a health-based guideline value for
potassium in drinking-water (WHO, 2011). The fluctuation level of K" in wells
indicates that the sewage lagoon is not the main source of pollution even though it
might be a part of it. However, the significant negative correlation between the
concentrations of K* in groundwater samples and the distance from the wells location to
the sewage lagoon probably gives an evidence of the impact of sewage lagoon on
groundwater.

The concentration level of calcium is changed from 145.6 mg/l in well B; to 262.4
mg/l in well A, whereas it is 112.8 mg/l in the sewage lagoon. The concentration level
in all the wells is higher than that in the sewage lagoon which means the lagoon is not
the source of pollution. This result is assured as there is no a significant correlation
between the concentrations of Ca®* in groundwater samples and the distance from the
wells location to the sewage lagoon. Another important aspect is the positive significant
correlation between the concentrations of Ca** and CI, NOs and PO3* in groundwater
samples. Due to their relatively abundant as compared with NOs™ and POs*, Ca* is
highly associated with CI". The CaCl, type water may be a leading edge of the seawater
plume in the region (Appelo & Postma, 1993; Jeen et al., 2001).

For magnesium contamination, the concentration level changes from 41.6 mg/l in
well C3 to 266.5 mg/l in the well D,, whereas in the sewage lagoon is 144.6 mg/l. Even
though the lagoon could be a source for magnesium contamination but it is not the main
source for it. It can be noted from Table 4 that the correlation between the
concentrations of magnesium in the ground water and the distance from the wells
location to the sewage lagoon is not significant.

Referring to contamination by bicarbonates, the concentration level in wells is
changed from 96.4 mg/l in well A; to 355.4 mg/l in well D, whereas it is 768 mg/l in the
lagoon. However, table (4) indicated no significant correlation between the
concentrations of bicarbonates in the groundwater and the distance from the wells
location to the sewage lagoon. Figure 8 shows bicarbonates concentration level in
sewage lagoon and surrounding wells. It is clear from the figure that the bicarbonates
concentration is exceeding the permissible limit in most of the wells.

For phosphate contamination, the concentration level in wells is changed from
0.0001 mg/l in well F1 to 0.298 mg/l in well Al. The World Health Organization
(WHO), in 1980 concluded that there is no nutritional basis for the regulation of
phosphorus levels in the US drinking water supplies. However, Europe Community
issues a guide level of 0.5 mg/L for drinking water (Fadiran et al., 2008). The
concentration in sewage lagoon is 8.2 mg/I.
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Fig. 8: Bicarbonate levels in the lagoon and surrounding wells.

This means the sewage water is highly contaminated by phosphate. The level
concentration in the wells is very low compared with that in the lagoon which means the
sewage lagoon represents the main source of phosphate contamination. The correlation
matrix revealed that concentration of phosphate in groundwater decreases significantly
with increasing distance from the sewage lagoon as shown in Table 4.

Referring to the biological contamination, Table 5 shows the statistical analysis of
biological contamination indicators. Figure. 9 depicts the pollution caused by coliform
bacteria in the sewage lagoon and surrounding wells. From the figure, it is clear that the
number of colonies is very high in the lagoon whereas it is changed from more than
1100 colonies /100 ml in adjusting wells to nil in wells that are far from lagoon. This
explains the sewage lagoon represents the main source of pollution by coliform bacteria.
Such finding is assured by the negative significant correlation between colonies/100 ml
and the distance from the wells location to the sewage lagoon as indicated in Table 4.
The high values in wells that far from lagoon such as wells C3, C,, B3, and C4 may due
to existing individual sink holes for sewage waste near to those wells. Also, the deep
wells A4 and D, are not contaminated which means the contamination is decreased by
the depth.

For chemical oxygen demand (COD), the concentration level in the wells is changed
from 0.01 mg/l in well G; to 9.1 mg/l in well A, (Table 5) whereas it is 16 mg/l in
sewage lagoon. As it can be seen from Figure 10, the concentration level decreases as
getting far from the lagoon. According to the significant negative correlation between
COD level and the distance from the wells location to the sewage lagoon, it is clear that
the lagoon is the main source for chemical oxygen demand.
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Fig. 9: Coliform bacteria levels in the lagoon and surrounding wells.

Table. 5: Biological Contamination Indicators

Parameter Mean Min Max Std.Dev.
E.Coli 451 0.000 1100 445
COD 5.1 0.01 9.1 3.4
BOD 3.632 0.001 8.0 2.7

In case of biological oxygen demand (BOD), the concentration level in the wells is
changed from 0.002 mg/l in well Csto 6.2 mg/l in well B, whereas it is reached 9 mg/|
in sewage lagoon. The concentration level fluctuation in the well is similar to that of
chemical oxygen demand. However the significant negative correlation between BOD
level and the distance from the wells location to the sewage lagoon showed the direct
impact of sewage lagoon on BOD in the groundwater within the study area.

COD (mg/])

G1 F3 E4D5D3C6 C2C1 Bl B4 A1 A3 C5LG A2 A4 B2B3 C4 C3D1D2D4 E3 F4 E1 F2 E2 F1 G2

Wells No.

Fig. 10: Chemical Oxygen Demand level in the lagoon and surrounding wells
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Seawater contamination.

Contamination by seawater into wells according to SR was detected and classified as
depicted by (Todd, 1959). The Simpson ratio of the lagoon water was 1.04 which is less
than those for the groundwater in the study area. The results revealed that Simpson ratio
values fluctuated between 1.08 and 6.8 with mean and standard deviation equal to 1.86
and 1.06, respectively. Well No Al had a ratio of 6.80 which indicating highly seawater
contaminated. Few wells which are G1, D5, C2, A3, B2, D2, E1 revealed values less
than 1.30 and classified as slightly contaminated. The rest of wells were classified as
injuriously and highly contaminated. Fig. 11 shows the spatial distribution of SR. It can
be noted a point source contaminated region originated from well Al. Such source
revealed a seawater upcoming which can be expected due to the excessive pumping in
the regions close to the sea (Ekhmaj et al., 2014, EI-Trriki, 2006). Such phenomena
induced non-significant correlation between SR in the groundwater and the distance
from the wells location to the nearest distance to the coast line. In addition, the
insignificant negative correlation between SR in the groundwater and the distance from
the wells location to the sewage lagoon indicated no impact of the sewage lagoon on SR
in the groundwater, as well (Table 4).

32.81

32.8-

Latitude (dd)

32.78-

32.774

32.76-

FTT T T IIIIII;LLIIIIIIIIII TATITIT 1T

T T T L T T T T T
12.93 12.94 12.95 12.96 12.97 12.98 12.99 13 13.01
Longitude (dd)

Fig.11: The spatial distribution of the values of Simpson ratio in the study area.

Conclusion:

From the conducted measurements and the above discussion, the following
conclusions can be extracted. The study area is consisted of rock formations with high
permeability that facilitates the movement of pollutants. Sewage waste contains
chemical and biological pollutants that can be harmful for health. In case of chemical
pollution, the sewage lagoon represents the source for nitrate and phosphate
contamination. Also, it contributes in contamination with potassium. Other pollutants
such as sodium, calcium, magnesium, chloride and bicarbonate are not related to the
sewage lagoon. Beside the pollutants mentioned here, the sewage lagoon could be a
source of other pollutants such as heavy metals. For biological pollution, the sewage
lagoon represents the main source of pollution for coliform bacteria, chemical oxygen
demand, and biological oxygen demand.
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The level fluctuation of pollutant in wells is due to many factors such as distance from
the pond, well depth and casing, and amount of pumping from the well. From the results
of Simpson ratio, the groundwater in the area is affected by seawater intrusion.

To minimize the dangerous of sewage waste pollution, the following
recommendations should be taken into account. The well location should be far enough
from the sewage lake and any individual sink hole. The disposal area should be
subjected to engineering design that fits the international specification to minimize the
infiltration from the lake. Before discharged to the lake, the waste water should be going
through waste treatment plant which highly minimizes the pollution. The community
should be aware about the use of water that is extracted from these wells. Depends on
the stage of treatment process, the treated water can be applicable for different uses.

Although this study is not relatively recent, the results obtained shows the negative
effects of sewage water which diverted into collecting lagoon on the groundwater. It
also confirms the continuation of conducting many studies to track the distribution of
groundwater pollution spatially and temporally.
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Abstract:

The molting cycle in decapod crustaceans is controlled by the X-organ/sinus gland
complex in the eyestalks (ES). The complex secretes molt inhibiting hormone (MIH), a
neuropeptide produced in the eyestalk ganglia, inhibiting YO ecdysteroidogenesis. In
most decapods molting was induced by eyestalk ablation (ESA), or autotomy of 5 or
more walking legs (Multiple Leg Autotomy, MLA). However, the green shore crab C.
maenus (both color morphs) is refractory to ESA and MLA. The mechanistic Target of
Rapamycin (mTOR) pathway is highly conserved among all metazoans; it functions as a
nutrient sensor for cellular growth and is up-regulated in mammalian cancers. cDNAs
encoding mTOR components (MTOR; Ras homolog expressed in brain, Rheb; protein
kinase B, Akt; and p70 S6 kinase, S6K) were cloned from blackback land crab,
Gecarcinus lateralis, and green shore crab, Carcinus maenas. The purpose of this study
was to quantify and compare the effects of molt manipulation (ESA and MLA), on
mTOR pathway components (mMTOR, Rheb, Akt, and S6K), in G. lateralis and C.
maenas by gPCR. mTOR, which controls global translation of mRNA into protein,
appears to be involved in YO activation. mTOR, Rheb, Akt and S6k were expressed in
crustacean tissues including YO. Rapamycin, an mTOR inhibitor, is a potent inhibiter of
YO edysteroidogenesis. YO activation is required for transition to the committed state,
as indicated by the prolonged effect of rapamycin on ES-ablated animals. We
hypothesize that up-regulation of mMTOR signaling is necessary for YO hypertrophy and
increased ecdysteroidogenesis during premolt. qPCR data indicate that ESA activates
MTOR signaling in the G. lateralis YO, but not in the C. maenas YO.

Key words: mTOR, Gene Expression, blackback land crab, Crustacean, Ecdysteroid, Molting,
Y-organ, Eyestalk Ablation, mRNA.
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Introduction:

The molting gland, is the source of steroid hormone production and consequent
molt cycle regulation, the molting cycle in decapod crustaceans is mainly controlled
by X-organ/sinus gland (XO/SG) complex and the Y-organ (YO). Molting-inhibiting
hormone (MIH), is produced in XO/SG complex, and regulates ecdysteroidogenesis in
the YO (Chang and Mykles, 2011; Hopkins, 2012; Webster, 2015).

In most decapod crustaceans molting can be induced by eyestalk ablation (ESA) or
by autotomy of at least 5 walking legs (multiple leg autotomy or MLA). ESA removes
the primary source of MIH and results in an immediate activation of the YO and an
increase in hemolymph ecdysteroid titers within 1 day. However, the green shore crab
C. maenus (both color morphs) is refractory to ESA and MLA (Covi et al., 2010 and
MacLea et al., 2012).

MTOR is a protein kinase that controls protein synthesis. It functions as the major
sensor for cellular growth regulation by nutrients, cellular energy status, oxygen level,
and growth factors (Fig. 1). mTOR phosphorylates S6 kinase (S6K) and elF4E-
binding protein, which stimulates global translation of mMRNA into protein. Rheb and
Akt activate mTOR YO ecdysteroidogenesis is inhibited by cycloheximide, an
inhibitor of translation (Fig. 2), but not actinomycin D, an inhibitor of transcription
(Proud, 2009 and Laplante et al., 2012).

The YO goes through four physiological states during the molt cycle that are
mediated by endocrine and autocrine factors. A reduction in MIH triggers the
transition from the basal state in intermolt to the activated state in early premolt; a
putative TGFp factor triggers the transition from the activated state to the committed
state in mid premolt; and high ecdysteroids trigger the transition from the committed
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state to the repressed state in late premolt (Abuhagr et al., 2016).
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Figure 1. Proposed regulation of mTORC signaling pathway. Rheb-GAP (TSC1/2)
inactivates mTORCL1 by promoting the hydrolysis of GTP to GDP. Rapamycin inhibits
mTORC1 via binding to FKBP12. Insulin/IGF signaling (PI3K, PDK1, & Akt) activates
mTORC1 by inhibiting Rheb-GAP. We hypothesize that Mstn/Smad signaling inhibits
mMTORC1 by altering expression and subsequent phosphorylation of insulin/IGF
signaling components, either through up-regulation of PTEN (A) and/or Rheb-GAP (D),
down-regulation of PDK1 (B), Akt (C), and/or Rheb (E), or a combination of any or all.

In most decapods, including G. lateralis, molting is induced by ESA or MLA. YO
ecdysteroidogenesis is inhibited by cycloheximide, an inhibitor of translation, but not
actinomycin D, an inhibitor of transcription (Webster, 1993).

The YO is a dynamic organ that changes over the molt cycle. MIH suppresses
ecdysteroidogenesis by the YO during intermolt, but the YO becomes refractory to MIH
by late premol (Covi et al., 2010 and MacLea et al., 2012). There is no reduction in
MIH receptors during intermolt or premolt (Webster, 1993), which suggests that the
desensitization of MIH signaling is downstream from the receptor, possibly through
changes in the levels and activities of phosphodiesterases (PDEs) and NO/cGMP
signaling components. Increased PDE activity contributes to the reduced response to
MIH by keeping intracellular cyclic nucleotides low (Chang and Mykles, 2011; and
Nakatsuji et al., 2009). At the end of premolt there is a precipitous drop in hemolymph
ecdysteroids within a few days of ecdysis (Skinner, 1985 and Mykles, 2011). This drop
appears to determine the timing of ecdysis, as artificially elevated ecdysteroid during
late premolt delays ecdysis (Chang and Mykles, 2011). It is the result of two processes:
an increase in ecdysteroid excretion and a decrease in YO ecdysteroid production. 20E
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inhibits YO ecdysteroidogenesis when injected into crayfish (Dell et al., 1999). Both
treatments produce significant reductions in ecdysteroidogenesis within 1 h, suggesting
a non-genomic response mediated by G protein-coupled and/or membrane-associated
ecdysteroid receptors (Srivastava et al., 2005 and Schlattner et al., 2006). This inhibition
lasts at least 24 h after a single 20E injection (Dell et al., 1999), which suggests that
ecdysteroid may also affect gene expression.

mTOR is a protein kinase highly conserved among all metazoans; that controls
protein synthesis. It functions as the major sensor for cellular growth regulation by
nutrients, cellular energy status, oxygen level, and growth factors (Proud, 2009 and
Laplante et al., 2012).

The central hypothesis is that YO ecdysteroidogenesis requires up-regulation of
MTOR. MIH suppresses the mTOR pathway. YO commitment requires a TGFb factor
acting through Activin receptor/Smad signaling, resulting in sustained mTOR
activation, up-regulation of ecdysteroid biosynthetic enzymes, and down-regulation of
MIH signaling. The specific aim to determine the effects of ESA and MLA on molting
and YO gene expression in G. lateralis and C. maenas.

MIH TGFb

v l

Activin/Smad
Signaling

Decreased MIH Increased TGFb
Ca4 to Do transition Do to D1 transition
“activation” “commitment”

“Commitment”
Genes

Protein synthesis / l
¢ [ MIH Signaling J
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Figure 2. Signaling pathways controlling YO ecdysteroid synthesis. MIH inhibits
YO during intermolt. At mid premolt a putative TGFp factor produced by the activated
YO stimulates mTOR and “commitment” genes that inhibit MIH signaling and
stimulate ecdysteroid biosynthetic enzymes. Rapamycin inhibits mTOR and
SB431542 inhibits TGFp.

Materials and Methods:

Adult G. lateralis were collected in the Dominican Republic and shipped via
commercial air cargo to Colorado, USA. Animals were maintained at 27 °C in 75-
90% relative humidity with intermolt individuals kept in communal plastic cages lined
with aspen bedding wetted with 5 p.p.t. Instant Ocean (Aquarium Systems, Mentor,
OH). The crab environmental chamber was maintained in 12 h: 12 h light: dark cycle
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with twice-weekly animal feedings of carrots, iceberg lettuce, and raisins (Covi et al.,
2010). These crabs molt approximately once a year. Molting is easily manipulated in G.
lateralis by ES ablation (ESA). ESA is an effective and convenient method. The major
advantage is that ESA provides a precise reference point for YO activation. In G.
lateralis, hemolymph titers increase by 1 day post-ESA (Lee et al., 2007). Animals
enter premolt immediately, but do not successfully complete ecdysis (Covi et al., 2010).
MLA experiment:

G. lateralis. Animals were divided into three premolt stages (early premolt, R ~10;
mid-premolt, R ~15; and late premolt, R ~22) and two postmolt stages (2 days and 10
days postmolt). Hemolymph samples were collected for ecdysteroid titers using ELISA
and YOs were harvested for q°PCR. C. maenas were refractory to MLA. Instead,
animals at various molt stages (intermolt, early premolt, late premolt and postmolt)
were collected during the spring molting season. Hemolymph samples were collected
for measuring ecdysteroid and YOs were harvested for gPCR for reviews, see (MacLea
etal., 2012).

ESA experiment:

In G. lateralis, hemolymph titers increase by 1 day post-ESA (Lee et al., 2007).

Animals enter premolt immediately, but do not successfully complete ecdysis.
Intact intermolt G. lateralis were ES-ablated. Hemolymph samples were taken and YOs
were harvested at 0, 1, 3, 7, and 14 days post-ESA. Hemolymph ecdysteroid was
quantified by ELISA (Chang and Mykles, 2011). YOs were harvested at 0, 1, 3, 7, and
14 days post-ESA.

C. maenas (both red and green color morphs) were ES-ablated. Hemolymph samples
were taken and YOs were harvested at 0, 7, and 14 days post-ESA (Covi et al., 2010).
RNA was isolated, DNase-treated, and reversed transcribed into cDNA. GI-EF2, GI-
mTOR, GI-Rheb GI-Akt and GI-S6k, mMRNA levels were quantified with Roche Light
Cycler 480 using sequence-specific primers. Tissues were flash-frozen in liquid
nitrogen and stored at -80 °C. Total RNA was isolated from crab tissues using TRIzol
reagent (Life Technologies, Carlsbad, CA) as described previously (Covi et al., 2010).
A LightCycler 480 thermal cycler (Roche Applied Science, Indianapolis, IN) was used
to quantify levels of EF2, mTOR, Rheb, Akt and S6k mRNAs for G. lateralis.
Reactions consisted of 1 pl first strand cDNA or standard, 5 pl 2x SYBR Green |
Master mix (Roche Applied Science), 0.5 pl each of 10 mM forward and reverse
primers (Table 1), and 3 pl nuclease-free water. Total RNA in the cDNA synthesis
reaction were calculated based on the standard curve and the calculated molecular
weight of dsDNA products.
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Table 1. Oligonucleotide primers used in the expression analysis (QPCR) of mMTOR
signaling components from both G. lateralis and C. maenas.

Abbreviations: Gl, G. lateralis; F, forward; R, reverse; EF2, elongation factor 2;
mTOR, mechanistic Target of Rapamycin; Rheb, Ras homolog expressed in brain; Akt,
protein kinase B; S6k, p70 S6 kinase.

Primer Sequence (5*-37) Product Size (bp)
GI-EF2 F1 TTCTATGCCTTTGGCCGTGTCTITCTC 227
GI-EF2 R1 ATGGTGCCCGTCTTAACCA

Gl-mTOR F2 AGAAGATCCTGCTGAACATCGAG 159
Gl-mTOR R2 AGGAGGGACTCTTGAACCACAG
Gl-Rheb F1 TTTGTGGACAGCTATGATCCC 119
Gl-RhebR1 AAGATGCTATACTCATCCTGACC
Gl-AktF2 AACTCAAGTACTCCAGCGATGATG 156
Gl-AktR1 GGTTGCTACTCTTITTCACGACAGA
Gl-s6k F2 GGACATGTGAAGCTCACAGACTTT 239
Gl-s6k R1 TTCCCCTTCAGGATCTTCTCTATG
Cm-EF2 F1 CCATCAAGAGCTCCGACAATGAGCG 278
Cm-EF2 R1 CATTTCGGCACGGTACTTCTGAGCG

CATCCCTCAAACCTCATGCT 319
CACCCACCACAGAACGCTTT

ATGGGCAAAGTCACAGTTCC

Cm-mTOR F2
Cm-mTOR R2
Cm-Rheb F2

Cm-Rheb R2 GTCAGGAAGATGGTGGCAAT 218
Cm-Akt F1 GTGAAGCAATGCCAGATCCT 250
Cm-Akt R1 CGGGTGTATCATCATCATCG :
Cm-s6k F2 TCTCCGTCATCTGAGCCGCT 2sg
Cm-s6k R2 GTACATGGCACCCGAGATCC :

Statistical analyses:

Statistical analysis was performed using JMP 5.1.2, 6.0.0, or 8.0.2 (SAS Institute,
Cary, NC). Means for different developmental stages and treatments were compared
using analysis of variance (ANOVA). All data not plotted as individual points are
represented as mean = 1 S.E. and the level of significance for the all the data analyses
was set at oo = 0.05. All qPCR data was log transformed to reduce the variance of the
mean. The data were performed using Excel 2010 (Microsoft, Redmond, WA) and
JMP. Excel 2013.

Results and Discussion:

In G. lateralis hemolymph ecdysteroid titers are a function of YO ecdysteroid
synthetic activity (Mykles, 2011 and Chang and Mykles, 2011). ESA caused an increase
in hemolymph ecdysteroid titer in starting at 1 day post-ESA (Fig. 3A). At 7-14 days
post-ESA the animal transitions from early premolt to late premolt (Covi et al., 2010),
resulting in a large increase in hemolymph ecdysteroid titer from 7 days post-ESA to 14
days post-ESA. ES-ablated animals showed a significant increase in hemolymph
ecdysteroid titers at Days 1, 3, 7 and 14 compared with intact at Day 0 (Fig. 3A).

The expression of GI-EF2, GI-mTOR, GI-Rheb, GI-Akt and GI-S6k were significantly
increased by 1 day post-ESA (Fig. 3B-F).
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Figure 3. Effects of ESA on hemolymph ecdysteroid titer (A) and YO expression
of GI-EF2 and mTOR signaling components (B-F) in G. lateralis in vivo.
Hemolymph and Y Os tissues were collected from intact (Day 0) and ES-ablated animals
(1, 3, 7 and 14 days post-ESA). Data are presented as mean + 1 S.E. (sample size for
each treatment: Day 0, n = 8; Days 1, 3, and 7, n = 5; Day 14, n = 7). Means within
treatments that were significantly different from each other have the same number.
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The expression levels between intact and ESA treatments converged at 14 days post-
ESA for all five genes (Fig. 3B-F). GI-EF2 mRNA level showed a significant increase
from 1 day post-ESA to 3 and 7 days post-ESA (Fig. 3B). The means of the ESA
animals were significantly greater than the means of the intact animals at 3 and 7 days
post-ESA (Fig. 3B).

Expression of GI-mTOR mRNA increased significantly at 3 and 7 days post-ESA,
when compared with day 0 (Fig. 3C). The means of the intact and experimental
treatments were significantly different at 3 and 7 days post-ESA (Fig. 3C). GI-Rheb
MRNA level increased significantly at 1 and 7 days post-ESA (Fig. 3D). However, there
were no significant differences in the means between intact and experimental treatments
at 3 days post-ESA (Fig. 3D). There was as small, but significant, increase in GI-Akt
expression in experimental animals at 3 and 7 days post-ESA (Fig. 3E). In the ESA
treatments, there were significant increases in GI-Akt mRNA levels at 3 and 7 days post-
ESA and the difference of the means between intact and experimental treatments at
Days 1, 3, and 7 days post-ESA were statistically significant (Fig. 3E). GI-S6k mRNA
level in experimental animals increased significantly from 1 to 7 days post-ESA (Fig.
3F). There were significant differences between the means of the intact and
experimental treatments at 1, 3 and 7 days post-ESA (Fig. 3F).

In the land crabs G. lateralis, molting is induced by eyestalk ablation (ESA). mTOR,
which controls translation of mRNA into protein, appears to be involved in YO
activation in early premolt, as rapamycin inhibits YO ecdysteroidogenesis in vitro and
in vivo. At the activated to committed state transition, the animal becomes committed to
molt, as the YO is less sensitive to MIH and premolt is not suspended by LBA. These
data are consistent with the hypothesis that the increase in protein synthesis is
dependent on increased ecdysteroid levels in circulating hemolymph (Mykles and
Skinner, 1982; Mykles, 1999 and Abuhagr et al., 2015). How exactly ecdysteroid titers
are mediating this process is a key area of investigation. It is clear from the analysis
that mTOR components transcript levels increase with increasing ecdysteroid levels in
the hemolymph in ESA (Matsakas and Patel, 2009). This observed upregulation of
MTOR activity and its well understood downstream effectors of p70S6kinase and 4E-
BP1, important for increasing translation of mRNA into protein (Hietakangas and
Cohen, 2009).

Adult C. maenas are refractory to molt induction by ESA or MLA (Fig. 4), gene
expression in the YOs of animals (green morphs) undergoing natural molts was
quantified. Crabs were collected during the spring molting season in Bodega harbor.
The hemolymph ecdysteroid titers showed the characteristic pattern over the molt cycle:
low levels during intermolt, increasing levels during premolt, and lowest levels during
postmolt (Fig. 4A). The YOs from these same animals were used to quantify Cm-
mTOR, Cm-Rheb, Cm-Akt, Cm-S6k, and Cm-EF2 expression. The postmolt stage was
not quantified, as the RNA concentrations obtained from YOs from postmolt animals
were too low for cDNA synthesis. Unlike G. lateralis, there was no effect of molting on
the expression of Cm-EF2 and mTOR signaling components. There were no significant
differences in the means of the five mMRNAs between intermolt, early premolt, and late
premolt stages (Fig. 4B).
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Figure 4. Effects of molting on hemolymph ecdysteroid titers (A) and YO
expression of Cm-EF2 and mTOR components (B) in C. maenas. Hemolymph
ecdysteroid levels were quantified by ELISA. Cm-mTOR, Cm-Rheb, Cm-Akt, Cm-S6k,
and Cm-EF2 mRNA levels at intermolt, early premolt, and late premolt stages were
quantified by real-time PCR (see Materials and methods). Data are presented as mean +
1 S.E. (intermolt, n = 6; early premolt, n = 12; late premolt, n = 6; and postmolt, n = 8).
There were no significant differences in the means for all five genes at all the molt
stages.

In C. maenas, ESA had little effect on hemolymph ecdysteroid titer and no effect on
expression of mTOR signaling components. There were no differences between green
and red morphs (Fig. 5). Hemolymph ecdysteroid levels remained low, although there
was a 64 significant decrease in hemolymph ecdysteroid level at 7 days and 14 days
post-ESA in both color morphs (Fig. 5A). There was no significant effect of ESA on the
expression of Cm-mTOR, Cm-Rheb, Cm-Akt, Cm-S6k and Cm-EF2 in red morphs
(Fig. 5B) and green morphs (Fig. 5C).
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Figure 5. Effects of ESA on hemolymph ecdysteroid titer (A) and YO expression of
Cm-EF2 and mTOR components in C. maenas. Intermolt red (B) and green (C)
morphs were ES-ablated at Day 0. Hemolymph and YOs tissues were collected from
intact (Day 0) and at 7 days and 14 days post-ESA (see Materials and methods). Means
of ESA animals that were significantly different from intact control (Day 0) are
indicated by “1” for green morphs and “a” for red morphs (A). There was no significant
effect of ESA on expression of the five genes.

Green crab C. maenas and land crab G. lateralis differed in their response to ESA.
G. lateralis soon entered premolt and proceed to ecdysis, although most do not
successfully molt; this corresponds to increasing ecdysteroid level that reached a peak
by the end of late premolt (Fig. 4A) (Covi et al., 2010). ESA did not have any effect on
C. maenus mTOR signaling components expression nor was there any increase in
hemolymph ecdysteroid levels (Fig. 5). These data suggest that both red and green
morphs are resistant to ESA (Abuhagr et al., 2014).

Adult green crabs (green morphs) captured during late winter and early spring
underwent spontaneous molting. YOs were harvested from animals at intermolt, early
premolt, late premolt and postmolt stages. Molt stage had no significant effect on the
expression of Cm-mTOR, Cm-Rheb, Cm-Akt, Cm-S6k and Cm-EF2 (Fig. 4B),
suggesting that increased expression of mTOR signaling components is not required for
YO ecdysteroidogenesis in C. maenas.
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Conclusion:

In the blackback land crabs Gecarcinus lateralis, molting was induced by eyestalk
ablation (ESA) or autotomy of 5 or more walking legs (multiple leg autotomy MLA).
mTOR, which controls translation of MRNA into protein, appears to be involved in YO
activation in early premolt. Quantitative PCR data indicated up-regulation of GI-EF2
and mTOR that may reflect an increase in protein synthetic capacity in the premolt YO.

By contrast, C. maenas were refractory to ESA. In green shore crab, Unlike G.
lateralis, molting had no effect on expression of Cm-mTOR, Cm-Rheb, Cm-Akt, and
Cm-S6k, suggesting that up-regulation of mTOR signaling is not necessary for YO
ecdysteroidogenesis.

References:

Abuhagr, A. M.; Blindert, J. L.; Zander, I. A.; LaBere, S. M.; Nimitkul, S.; Chang, S.
A.; Chang, E. S., and Mykles, D. L. (2014). Molt regulation in green and red color
morphs of the crab Carcinus maenas: gene expression of molt-inhibiting hormone
signaling components, J Exp Biol. (217), 796-808.

Abuhagr, A. M.; Chang, E. S., and Mykles, D. L. (2015). Effects of eyestalk ablation
on expression of mTOR in Y-organ activation during the molt cycle in land crab,
Gecarcinus lateralis. The Second Symposium on Theories and Applications of Basic
and Biosciences. (2), (1).

Abuhagr, A. M.; MacLea, K. S.; Mudron, M. R.; Chang, S. A.; Chang, E. S., and
Mykles, D. L. (2016). Roles of mechanistic target of rapamycin and transforming
growth factor-f signaling in the molting gland (Y-organ) of the blackback land crab,
Gecarcinus lateralis. Comparative Biochemistry and Physiology, Part A (198) 15-21.
Chang, E. S., & Mykles, D. L. (2011). Regulation of crustacean molting: A review and
our perspectives. Gen. Comp. Endocrinol. 172, 323-330.

Covi, J. A., Bader, B. D., Chang, E. S., & Mykles, D. L. (2010). Molt cycle regulation
of protein synthesis in skeletal muscle of the blackback land crab, Gecarcinus lateralis,
and the differential expression of a myostatin-like factor during atrophy induced by
molting or unweighting. J. Exp. Biol. 213, 172-183.

Dell, S., Sedimeier, D., Bdcking, D., and Dauphin-Villemant, C. (1999). Ecdysteroid
biosynthesis in crayfish Y-organs: Feedback regulation by circulating ecdysteroids.
Arch. Insect Biochem. Physiol. 41: 148-155.

Hietakangas, V., and Cohen, S. M. (2009). Regulation of tissue growth through
nutrient sensing. Ann. Rev. Genet. 43, 389-410.

Hopkins, P. M. (2012). The eyes have it: A brief history of crustacean
neuroendocrinology. Gen. Comp. Endocrinol. 175, 357-366.

Laplante, M., and Sabatini, D. M. (2012). mTOR signaling in growth control and
disease. Cell 149: 274-293.

Lee, S. G, Bader, B. D., Chang, E. S., and Mykles, D. L. (2007). Effects of elevated
ecdysteroid on tissue expression of three guanylyl cyclases in the tropical land crab
Gecarcinus lateralis: possible roles of neuropeptide signaling in the molting gland. J.
Exp. Biol. (210), 3245-3254.

116

2021 pi53s/ (2) slall L2 ssel] (STDJ) LiaslpiSilly aslell oloill lae
annamaa@azu.edu.ly Lo — gt — .L:,.? il deals — del jl) 418




Compared the effects of mTOR signaling pathway on molting gland in two
crustaceans species: Gecarcinus lateralis, with Carcinus maen................. (106-117)

MacLea, K. S., Abuhagr, A. M., Pitts, N. L., Covi, J. A, Bader, B. D., Chang, E. S., &
Mykles, D. L. (2012). Rheb, an activator of target of rapamycin, in the blackback land
crab, Gecarcinus lateralis: cloning and effects of molting and unweighting on expression
in skeletal muscle. J. Exp. Biol. 215, 590-604.

Matsakas, A., and Patel, K. (2009). Intracellular signalling pathways regulating the
adaptation of skeletal muscle to exercise and nutritional changes. Histol. Histopathol.
24, 209-222.

Mykles, D. L., and Skinner, D. M. (1982). Crustacean muscles: atrophy and re
generation during molting. In Basic Biology of Muscles: a Comparative pproach (ed. B.
M. Twarog, R. J. C. Levine and M. M. Dewey), pp. 337-357. New York: Raven Press.
Mykles, D. L. (1999). Proteolytic processes underlying molt-induced claw muscle
atrophy in decapod crustaceans. Am. Zool. 39, 541-551.

Mykles, D. L. (2011). Ecdysteroid metabolism in crustaceans. J. Steroid Biochem.
Molec. Biol. 127, 196-203.

Nakatsuji, T., Lee, C. Y., and Watson, R. D. (2009). Crustacean molt-inhibiting
hormone: Structure, function, and cellular mode of action. Comp. Biochem. Physiol.
152A: 139-148.

Proud, C. G. (2009). mTORCL1 signalling and mRNA translation. Biochem. Soc. Trans
(37), 227-231.

Schlattner, U., Vafopoulou, X., Steel, C. G. H., Hormann, R. E., and Lezzi, M., (2006).
Non-genomic ecdysone effects and the invertebrate nuclear steroid hormone receptor
ECR — new role for an “old” receptor? Molec. Cell. Endocrinol. 247: 64-72.

Skinner, D. M. (1985). Molting and regeneration, in The Biology of Crustacea, Bliss,
D.E. and Mantel, L.H., Editors. Academic Press: New York, pp. 43-146.

Srivastava, D. P., Yu, E. J., Kennedy, K., Chatwin, H., Reale, V., Hamon, M., Smith,
T., and Evans, P. D. (2005). Rapid, nongenomic responses to ecdysteroids and
catecholamines mediated by a novel Drosophila G-protein-coupled receptor. J.
Neurosci. 25: 6145-6155.

Webster, S. G. (1993). High-affinity binding of putative moult-inhibiting hormone
(MIH) and crustacean hyperglycaemic hormone (CHH) to membrane-bound receptors
on the Y-organ of theshore crab Carcinus maenus. Proc. R. Soc. Lond. Biol. 251: 53-59.
Webster, S. G. (2015). Endocrinology of molting. In: Chang, E.S., Thiel, M. (Eds.),
Physiology, vol. 4. Oxford Press, Oxford, pp. 1-35.

117

2021 338/ (2) dlaall LY 22 (STDJ) LinslpiSilly aplell elaill dlaa
annamaa@azu.edu.ly Lissf — dipad — L:,.PJ‘J’I deals — del il Luls




The most important laboratory criteria for Covid -19 and their impact on the
course of the disease. ... (1158-126)

The most important laboratory criteria for Covid -19 and their impact
on the course of the disease
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Abstract:

This paper concludes from a study of corona pandemic disease in Misurata in terms
of the extent of the relationship of Covid 19 to age and what are the parameters in
advanced cases and factors that reduce or increase the risk of the disease and that is
through collecting information from isolation centers this was between 8 — 12 / 2020 .
observed continuation of mutation to virus and all young age to adult hood did no
symptoms and the parameters LDH \ C-RP \D- Dimer are significant for advanced
case.

Keywords: corona virus, Misurata, severity, age.
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Introduction:

In 1965 a new type of virus was isolated from nasopharyngeal washings from human-patients
with common colds. Electron microscopy showed that the virus particles were very similar in
shape to those of infections bronchitis of chickens and marine hepatitis. They differed, however,
from myxoviruses in that the fringe of radiating projections on the surface of the lipoprotein
envelope consisted of petal or clup shaped spikes that were more widely spaced than the short
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envelope consisted of petal or clup shaped spikes that were more widely spaced than the short
slender rods of myxoviruses the characteristic appearance of this ring of projections surrounding
the virus is reminiscent of a crown and the name corona viruses has been suggested for this new
group of viruses.At the present time the group includes a number of viruses that cause common
colds in human as well as avian infections bronchitis virus murine hepatitis virus. The virus of
transmissible gastroenteritis (TGE) of pigs and corona viruses have also been reported in case of
neonatal calf diarrhea and turkey blue comb disease (Buxton & Fraser, 1977).

General Properties
Coronaviruses are medium sized (80-160 nm) roughly spherical and sometimes
pleomorphic viruses. The club — shaped projections cover only part of the surface of the
virus and are less densely packed than in myxoviruses. The central core of the virion is
composed of single-stranded RNA. The viruses have lipoprotein envelopes and are
sensitive to ether, chloroform and other fat solvents (Buxton & Fraser, 1977).
View Search:
Etiology:
Corona viruses (Cov) are a family of enveloped positive sense, single strand RNA (+ss
RNA) viruses the SARS-COV?2 virion is approximately 1.250 nm in diameter, and its
genom ranges from 26 to 32 kilobase, the largest for an RNA virus.
SARs-COV2 has 5 structural proteins: Spik (S), Envelope (E), Membrane (M),
Nucleocapsid (N) and Hemagglutinin — esterase (HE) the main functions of the N
protein are the promotion of a complex with RNA and viral assembly after its
replication the S,E , and M protein create the viral envelope. The S protein, assisted by
HE is responsible for the entry of the virion into the humancell. It is a club-shaped
surface projection. Giving the virus its characteristic crown like appearance on electron
microscopy.
Diseases in human. Such as the common cold. The seven known species cov. Only 3 are
known to cause severe infections in humans.
- Sever acute respiratory disease coronavirus (SARS — COV): emerged in 2003 in
southern China from civet cats .
-Middle east respiratory syndrome coronavirus (MERS-COV): emerged in 2012 in
Saudi Arabia from dromedary camels.
-SARS-COV2: emerged in December 2019 in China possible from bats or pangolins.
Find that three types of diseases are source animals though there is a type of coronavirus
specialist for humans (human corona virus) the serotype to human corona virus 229 E
(Thomas & Stuart, 1989).
While coved -19 have more than thirteen serotype (Korber & fischer, 2020).
Pathogenicity , transmission:
The infection is taken over across their ways.

- Air ways " air born disease " at on meter distance of the infected person.

- Contamination.

- Contact.
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Fig. (1): shows structural proteins of the SARS-Cov2 virus. Virology lectures
January 2020 by Vincent Racaniello.

When crossing agent the body SARS-COV?2 binds via S-protein bind with host cell
through angiotensin- convertingenzyme2 (ACE2) is expressed epithelial cells of the
intestine, kidney , blood vessels and most abundantly cells of the lungs inducing lung
damage it causes the cessation of ciliary motion which leads to the accumulation of
secretion in the air ways. The virus attacks with two weapons (wan et al., 2020).

. S—Protein:

It acts by binding the virus to the hostcells receptor (ACE2) mediating viral cells
entry. When the virus RNA is released polyproteins are translated from the RNA
genome and replication and transcription of the viral RNA genome occur via protein
cleavage and assembly of replicase transcriptase complex viral RNA is replicated and
structural protein are synthesized assembled and packaged in the host cell after which
viral particles are released (Belouzard et al., 2012).

Hemagglutininestras (HES):

Is glycoprotein that certain enveloped viruses and use as invading mechanism HEs
helps in the attachment and destruction of certain sialic acid receptors that are found on
the host cells surface viruses that possess HEs include influenza C virus, corona virus
HEs acting both as lectins and as receptor destroying enzymes (RDEs) (van Doremalen,
etal., 2016).

Replication:

A coronavirus virion (a virus particle that infects a host) goes through a replication
life cycle within a host cell, thereby creating more copies of itself that can eventually
infect more cells. SARS-CoV is the causative agent responsible for the 2003 SARS
epidemic and an example of such a coronavirus infecting a human cell. The virion
responsible for the new coronavirus outbreak in 2019 (COVID-19) is called SARS-
CoV-2 and is closely related to SARS-CoV. lts life cycle, and how the disease develops,
have yet to be fully resolved.

The key stages of a general coronavirus replication life cycle include binding to a
host cell surface receptor, cell entry, virion uncoating, translation of replicase proteins,
RNA transcription, RNA synthesis, virion assembly, and release of mature virions into
the extracellular space, where the cycle can begin again.
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LIFECYCLE OF SARS CORONAVIRUS

R

Crropimn

Fig. (2): The life cycle of the SARS coronavirus , according to the most recent scientific
research as of 2020.( image by labXchanege The president and fellows of Harvard college).

Symptoms

Symptoms of (Covid-19) may appear incubation 2 to 14 days "Early symptoms a loss of taste or
smell common symptoms fever — cough — tiredness — shortness of breath or difficulty breathing —
chills — sorethroat - runny nose — headache — chest pain — pink eye (conjunctivitis).
Other less common symptoms: - rash — nausea — vomiting — diarrhea .

- Children have mild illness

- People who are older high risk .
People who have existing chronic medical high risk. EX

- Cardiomyopathy.

- Cancer.

- Chronic obstructive pulmonary disease (COPD).
- Diabetes mellitus.

- Sever obesity.

- Chronic kidney disease.

- Sickle cell disease.

- Weakened immune system from solid organ transplant.
- Asthma.

- Liver disease.

- Chronic lung disease.

- High blood pressure.
In airport from the Chinese center for disease control and prevention that included
approximately 44.550 confirmed infections with an estimation of disease severity.

- Mild disease (no or mild pneumonia) was reported in 81%.
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- Sever disease (e.g. with dyspnea , hypoxia 14%).
- Critical disease (e.g. with respiratory failure shock or multi organdy’s function 5% ).

- The overall case fatality rate was 2.3% no deaths were reported among no critical cases
(carfiet al., 2020).

Table (1): differential diagnosis ( Dowdoll & Stewart, 2020).

COVID-19

Incubation 2—-14 days

period
Onset Gradual
Fever i Very common

Dry cough ‘ Very common

| (mild to

| severe)
Fatigue Common
Myalgia Common
Sneezing Sometimes
Nasal Rare or mild
congestion
Headache Sometimes
Sore Sometimes
throat
Diarrhea Sometimes
Dyspnea Common

Influenza

1—-4 days

Sudden

Very common

Very common
(mild to
severe)

Very Common

Very Common

Rare or mild

Common

Very common

Sometimes

Sometimes

Rare

Common cold

<3 days

Sudden

Rare

Common

(usually mild,
can be
productive)

Rare or mild

Mild
Very common

Very common

Rare or mild

Very common

Rare

Never

Immunity:
Active immunity results from natural infection and neutralizing antibodies are well developed by

third week after infection there are two types of immunity:

e Innate immune defenses restrict the early stages of infection and delay spread of virus these defenses
include interferon and Interleuking (IL6).

o Adaptive immune deference.
Act by stimulating increased expression of MHC class I and 11 by focusing and activation cells at
sick of infection NK cells are also one of the main mediators of antibody dependent cell-
mediatedcytotoxicity (ADCC).
Adaptive immune depend on three principles components , Antibody , CD4 T cells , CD8 T cells
(Stephen et al., 2020).
Lab workshop:

—PCR test looks for presence of the RNA of the virus.
The serology test look for the presence of antibody. Which are specific proteins made in response to
infections antibody test results are important in detecting infections which few or no symptom.
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Blood test:

Most of the cases that are admitted to isolation centers in Misurata especially the cases that have
not been admitted ICU were parameters semi-natural with an increase in white blood cells and cases
ICU the parameters lymphopenia and increase C-RP and LDH and D-Dimer, theses three
parameters are considered significant of Covid19 for advanced cases.it increases with the severity of
the disease.

Table (2): shows the cases entered lab worlcsshop at ICTU.

Case LDH IU/L C/RB mg/L D-Dimer mg/L
1 649.9 8.8 1.2
2 471 14.1 4
3 385 9.3 4.7
4 51a 28 25
5 738 28.8 2.7
] 5l6 7.3 5.0
7 487 19.2 24
b 615 18.3 1.3
9 375 2.01 2.04
10 S00 12.1 2.0
11 393 26.7 2.5
12 363 4.8 1.1
13 572 31.5 1.2
14 246 11.1 1.4
15 551 11 2.7
16 465 4.8 1.2
800 35
700 0
. 600 L5
o g
I @ 15
9 300 i
200 1:
100
’ .
N 176-450 M 450-572 MW 572.738 N 0-6 M 615  H 15315
Range Range
Fig. (3): shows the LDH parameter. Fig. (4): shows the C-RP parameter.
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D-Dimer mg/L
O = M W E WU

I
N 0-0.5 M 0.5-2.7 H 2.7-5.9
Range

Fig. (4): shows the D-Dimer parameter.

Check point :
Lactic dehydrogenas (LDH) express about tissue damage (Chan,FKM & Moriwaki,K
.etal 2013).

D-dimer a fragment produced during the degradation of a clot (berger,j & kunichoff,D
& dhikari,S 2020).

C-reactive protein (CRB) it is level rises when there is inflammation (macy EM &
Hayes, TE & Tracy,RP 1997).

Field observation of the isolation center for covid-19 patients:
- Al pregnant women who gave birth in isolation centers had healthy new borns.

- Infantile up to the age of 20 years contact were diagnosed by PCR and in contact with
positive cases were a symptomatic.

- The most critical cases in (ICU) were suffering from chronic disease as insufficiency renal
function and diabetes.

- Positive cases from the age of 40-60 year it was extended from mild cases to moderate
Cases or Sever cases

- Gender. There is no difference in the incidence between females and males data discussion
and interpretation:

1- New born from the infected mothers who were negative because thymus gland are active and
have role in T cells maturation.

2- there are cases among puberty ages with out symptom because thymus gland active and
decreased expression of proteins including angiotensin converting enzyme 2(ACE2) according to
the number 6 in previous study.

3- the most critical cases in (ICU) were suffering from chronic disease because of immune
insufficiency.

4- most positive cases were among age of 40-60, because of me | have two of the reasons atrophy
thymus gland life style stresses depend on nature immune system and good nuirition.
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5- in search of the equally of gender while finding another research in London in 2020 the rate
incidence in females lesser than males.
6- the rest of study points are the same as a lot of previous Studies.
Previous studies:
1)  Largest study suggesting that the elderly are more threatened than other in Chinal8/2/2020.
2)  Corona virus may cause thrombosis inside the blood vessels. Which leads to the formation of
blood clots according to the NTF German. 2/5/2020.
3)  Astudy reveal new information about Covid-19 40 mutations occur amid expectations that
the virus will evolve to become more aggressive but less affecting humans. According to the
Icelandic newspaper information 25/3/2020.
4)  Comparative study of check computed tomography features in young and older adults with
corona virus disease. Tingting Zhu journal of thoracic, Yujing wang ncbi.nlm.nih.gov-2020
5)  corona virus . why dose the impact of the crisis differ between men and women?

As the study concluded there is a slight difference incidence of woman less than men and the
reason is du to the difference in hormones , university college London 2020-4-17
6) understanding the age divide in COVID19 : why are children overwhelmingly spared?
K. lingappan , H .karmouty Published on line : 25-JUN-2020.
Treatment:
There is no specific treatment and is all available in isolation centers is an antipyretic + supportive
treatment + oxygen therapy.
The vaccine
There are some vaccines such as:
1.  AstraZeneca vaccine: protection up to 90%. This maybe one of the easiest vaccines to
distributed because it does not need to be stored at very cold temperatures. It is given in two doses.
2. Pfizer-vaccine: up to 95% effective, it is given in two doses three weeks apart. The vaccine
must be stored at a temperature of around -70C.
3. Moderna vaccine: this type called m RNA vaccine and uses a tiny fragment of the virus's
genetic code. It protect 94.5% of people. It is given in two doses four weeks apart.
Conclusion and recommendations:
We conclude through this study the following :
1-  The source of this virus is the animal and the genetic mutation that occurred for the
exogenous protein " S—protein " caused the change of the host species and thus the possibility of
genetic mutation at any time and results may be mild or aggressive.
2-  Covid-19 disease is not considered aggressive disease as all its victims are vulnerable people
which chronic disease as they suffering from suppression immunity and this was confirmed by the
UK government that it is not be a " high consequence infections disease"
3-  All young ages from neonatal to adult hood did not show symptoms of the disease even
though they were from infected mothers or mixed with positive cases , and the explanation for this
phenomenon is that these ages are in which the thymus gland is active which has a role in activating
the immune system. Through its maturation of T cells and these cell play a role in " ADCC" as
mentioned previously.
4-  The virus has the ability to cause disease in all seasons of the year, as is was found in one the
references that the progenitor has the ability to live outside the body at a temperature of 56° for half
an hour.
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5-  The virus has the ability to cause disease in all seasons of the year, as is was found in one of
the references that the progenitor has the ability to live outside the body at a temperature of 56° for
half an hour.

6-  The parameters LDH, C-RP and D-Dimer are significant for advanced cases.
Recommendations

We recommend that

1-  Commitment to hygiene.

2-  Excessive fluid intake.

3-  Social distancing.

4-  Eating vegetable and fruits as they have a role in maintaining health.

5-  Maintaining adequate sleep time, as they have a role in secreting the hormone melatonin
which plays a role in stimulating, the immune system.
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