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Scopus Link: https://www.scopus.com/sourceid/21100905277
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2- Journal of Physics: Conference Series — Print ISSN: 1742-6588, Online ISSN: 1742-6596 - .
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The international number of IJAS are PISSN 0075-0530, EISSN 2410-0862
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https://jcoagri.uobaghdad.edu.ig/index.php/intro/index
https://www.scopus.com/sourceid/21100809798

Fee: 200%
4- Lecture Notes in Networks and Systems — ISSN: 2367-3370, E-ISSN: 2367-338

Subjects: Computer Science, Computer Networks and Communications, Signal Processing, Engineering,
Control and Systems Engineering

https://www.springer.com/series/15179

https: //www.scopus.com/sourceid/21100901469

5— AIP Conference Proceedings — ISSN: 0094-243, XE-ISSN: 1551-7616
Subjects: Physics and Astronomy (miscellaneous)

: https://aip.scitation.org/journal/apc

https: //www.scopus.com/sourceid/26916

6- Iranian Journal of War and Public Health— ISSN:2008-2622, E-ISSN:2008-2630 — .

Subjects: Medicine, Health Policy Medicine, Public Health, Environmental and Occupational Health.
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- https://www.scopus.com/sourceid/21100905904

Acceptance: 10-15 days, Publication: 45 days.

7- Turkish Journal of Physiotherapy and Rehabilitation — Web of Science (ESCI)-ISSN: 2651-4451 - .
Subjects: Health Professions, Physical Therapy, Sports Therapy and Rehabilitation, Medicine,
Orthopedics and Sports Medicine, Rehabilitation.

-: http: //www.turkjphysiotherrehabil.org
- https://www.scopus.com/sourceid/21100893337

Acceptance: 2 to 3 Days, Publication: 5 to 7 days.

8— SPORT TK-Euro American Journal of Sport Sciences — ISSN: 2254-4070, E-ISSN: 2340-8812- .
Subjects: Health Professions, Occupational Therapy, Physical Therapy, Sports Therapy and
Rehabilitation, Social Sciences, Education, Medicine, Orthopedics and Sports Medicine, Complementary

and Manual Therapy.
-: https://revistas.um.es/sportk/issue/view/19721

- https://www.scopus.com/sourceid/21101023086#tabs=2
Fast Track: Acceptance: 2( days, Publication: 60 days
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—-Mohammed Ayyed Najm Does Brain or Renal Expression of KRAS be influenced by “ 2
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-Najeeb Mohammed Hussein “Effect of urinary tract infections with Klebsiella pneumoniae on 7
-Reem K. Ibrahim some immunological variables for patients admitted to Ramadi
—Noor Mohammed Hussein General Hospital”
-Lina Adnan Obeis
—Israa Hussein Hamzah “The role of different mutations and recombination in genome lead .8
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Abstract:

The biological effects of Lipopolysaccharide adsorption on the Nanoparticles surface on the
formation of harmful bacterial biofilms were investigated in this work. One hundred isolates of
K. pneumoniae were isolated from different medical sources and showed different degrees of
resistance rate towards the antibiotics. ZnO-NPs were incubated with different concentrations
of K. pneumoniae LPS, and a discrete shift of the peak of the UV-VIS spectrum with few
nanometers was observed, which indicates the binding of LPS to the ZnO-NPs surface. To
further confirm that LPS can attach to the surface of 17.3 nm ZnO- NPs, FTIR analysis was
used to compare the materials before and after binding. The presence of LPS on the NP
surface stabilized them, as they did not aggregate after the washing, and these results confirm
that the endotoxin is adsorbed on the surface of ZnO-NPs. The highest antibacterial activity
was observed with LPS- ZnO NPs and showed a high inhibition zone (31.8 mm) against K.
pneumoniae. Also, LPS- ZnO NPs were able to decrease biofilm formation of pathogenic
bacterial isolates, and the higher inhibition percentage of biofilm is found for P. aeruginosa (95
%), compared with ZnO NPs (54.4%) and LPS (44.96%). Results of cytotoxicity showed that
LPS- ZnO NPs in concentration (400, 200, 100, 50, 25) ug/ml did not show the significant
effect of viability rate on normal WRL 68 cell line, while ZnO NPs and LPS in the same

concentration showed the low effect to WRL 68 cells.
Keywords: Klebsiella pneumoniae, lipopolysaccharide, LPS-ZnONPs, Antibacterial,

Antibiofilm.

Introduction:

Klebsiella pneumoniae is one of the leading pathogens in the world, causing a wide
variety of infectious diseases. Itis a Gram-negative opportunistic bacterium that causes
infections in hospitalized or otherwise immunocompromised individuals (Gorrie ef al., 2017).
Klebsiella pneumoniae is an important cause of pneumonia, urinary tract infections, septicemia,
and intra—abdominal infections (Gupta,2002).

Its non—motile, facultative anaerobic rods ranging from 0.6—6.0 um in length to 0.3 — 1.0
um in width Klebsiella species show mucoid growth because of the presence of large

polysaccharide capsules and they generally give positive test results for lysine decarboxylase
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and citrate (Carroll ef al., 2016). Members of the genus Klebsiella are present universally in
nature including animals, humans, and plants. K. pneumoniae is due to the presence of many
virulence genes which encode virulence factors that allow it to attack the immune system of
mammalians and cause many kinds of diseases. Some of these virulence factors are biofilm
formation, hyper muco-viscosity, capsule synthesis, adhesions, iron uptake, and
lipopolysaccharides formation (Hennequin and Robin,2016).

Lipopolysaccharides are found in the outer membranes of most Gram-negative bacteria,
large, heat-stable molecules (molecular weight: 200 to 1000 kDa) typically consist of a
hydrophobic domain known as lipid A (or endotoxin) responsible for their toxicity, a non-
repeating core oligosaccharide, and a distal polysaccharide (or O—antigen). lipopolysaccharide
plays a principal role in the activation of the inflammatory response (Tan and. Kagan, 2014).
LPS are pathogen-associated molecular patterns (PAMPs) acting as strong macrophage
activators, and their effects range from airway disease to fever, septic shock, and hypotension
depending on the administration route and dosage (Gangloff, 2012).

Nanoparticles are a part of nanomaterials which are defined as a single particle (1-100) nm
in diameter. Nanoparticles have been a common material for the development of new cutting—
edge applications in communications, sensing, energy storage, data storage, environmental
protection, transmission, optics, cosmetics, biology, and medicine owing to their important
optical, electrical, and magnetic properties (Ju—-Nam, 2008).

Zinc oxide nanoparticle is one inorganic metal oxide it can safely be used as medicine, an
antimicrobial agent, and preservative in the packaging (Jiang ef a/ 2018). It easily diffuses
into the food material kills the microbes. Zinc oxide nanoparticles are antibacterial and inhibit
the growth of microorganisms by permeating into the cell membrane. The oxidative stress
damages lipids, proteins, carbohydrates, proteins, and DNA (Madhumitha ef a/, 2016). Lipid
peroxidation is obviously the most crucial that leads to alteration in the cell membrane which
eventually disrupts vital cellular functions (Mikrajuddin ef a/ 2002). However, for bulk zinc
oxide suspension, external generation of H,O, has been suggested to describe the anti-
bacterial properties (Sharma., et a/2016). So, this study aimed to bind zinc oxide nanoparticles
to the lipopolysaccharide and determine the toxicity of LPS—-Coated ZnO NPs in vitro, and then

study the antibacterial and antibiofilm activities of the LPS-ZnO NPs complex.
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Material and Methods
Chemicals

ZnO-NPs powder (Chemondis, Germany) was purchased from a local medical shop in
Baghdad- Iraq, Normal cell lines (WRL68) were obtained from Malaysia labs, and antibiotics

were bought from Bioanalyse company— Turkey.
Isolation and identification of Klebsiella pneumoniae

About 150 samples were collected from blood, burn, urine, sputum, wound, lung fluid, urine
catheter, pus, and ear swabs in sterilized containers from different hospitals in Baghdad city—
Irag. Nutrient agar and MacConkey agar (HI media company- India) were used for cultivation

and incubated at 37 C for 24h. Vitec system was used to confirm the identification of bacteria.
Pathogenic isolates

The test pathogenic isolates (Pseudomonas aeroginosa, Acinetobacter baumannii,
Escherichia coli, Staphylococcus aureus, Staphylococcus epidermidis, Klebsiella pneumoniae,
and Candida albicans) were obtained from the post-graduate lab. in the Department of
Biology— College of Science— Mustansiriyah University, and used in antibacterial and antibiofilm

tests.
Antibiotic—Resistant Test

Antibiotic—resistant test towards eight different antibiotics (amikacin, ceftazidime, ceftriaxone,
ciprofloxacin, gentamycin, piperacillin, aztreonam, and imipenem) was done by the Kirby—-Bauer
method. Colonies from an overnight nutrient agar plate culture were transferred to a tube
containing 3 ml of normal saline. The turbidity was adjusted to (0.5 McFarland tube equal to

1.5x108 CFU/ml. A sterile cotton swab was dipped into the bacterial suspension; excess fluid
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was removed by pressing the swab against the tube wall. The bacterial suspension was inoculated
into Mueller-Hinton agar plates and the plates were left to dry for 10 min. The antibiotic discs
were placed on the surface of the medium using sterilized forceps and the plates were incubated
at 37°C for 24 hr. using a metric ruler and compared with the Clinical Laboratory Standards

Institute (CLSI, 2016) and recorded as susceptible (S) resistant (R) and intermediate (I)
Extraction of Klebsiella pneumoniae lipopolysaccharide

The LPS was extracted by a hot phenol-water method as described by (Galanoso ef al.,
1969) with some modifications. In brief, bacterial suspensions (108 colony—forming units/ mL)
were centrifuged at 10,000xg for 5 min. The pellets were washed twice using PBS (0.15 M,
pH=7.2) containing 0.15 mM CaCI2 and 0.5 mM MgCI2. Pellets were then resuspended in 10
ml PBS and sonicated for 10 min on ice. The mixture was subsequently treated with 1 pL/mL
20% MgSO4 and 4 pL/mL chloroform and incubation was continued at 37°C overnight. At the
next step, an equal volume of hot (65-70°C) 90% phenol was added to the mixtures followed by
vigorous shaking at 65-70°C for 15 min. Suspensions were then cooled on ice, transferred to
1.5 ml tubes, and centrifuged at 8500xg for 15 min. Supernatants were transferred to 15 mL
conical centrifuge tubes and phenol phases were re—extracted by 300 pL distilled water. Sodium
acetate at 0.5 M final concentration and 10 volumes of 95% ethanol were added to the extracts
and samples were stored at —20°C overnight to precipitate LPS. Tubes were then centrifuged at
2000xg 4°C for 10 min and the pellets were resuspended in 1 ml distilled water. Extensive dialysis
against double distilled water at 4°C was carried out at the next step until the residual phenol in

the aqueous phases was eliminated. The final purified LPS product was stored at 4°C.
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Purification of lipopolysaccharide

Partial Purification of LPS by Gel Filtration (Sephacryl S-300) which was primed according
to the information of the manufacturer company (Sigma, Germany). It was washed and suspended
in 0.025 M of phosphate buffer (pH 7.2), degassed by utilizing a vacuum pump then poured with
care to avoid bubbles into a column with a measurement of 75x2 cm. The last volume of the
column was 235.5 cm3, then the column was equilibrated with 0.025 M of phosphate buffer saline

(pH 7.2), and the stream rate was 75 ml/hour (Ruaa, et.al. 2019).
Binding of ZnO-nanoparticles with lipopolysaccharide

One ml of the ZnO-nanoparticles (3.5 x 10° NPs/ml) was incubated overnight at 4 °C with
5 yg of K. pneumoniae LPS. The excess of un bouned LPS was removed by three washing steps
(5 min at 18000 rpm), then incubated over time (up to 1 week) at 4 °C. The next step is collected
at (14000 x g for 10 min) and washed with endotoxin—free water to eliminate unbound LPS (Yang

et al., 2017).
Characterization of LPS, NPs, and LPS— ZnO-NPs

Characteristics of these materials were evaluated by UV-VIS, FTIR, SEM, XRD, Zeta
potential, and TEM before and after exposure to LPS. Scanning electron microscopy (SEM)
analysis was performed on JEOL Model JSM-6390LV, UV- absorbance spectra were measured
by UV- visible spectroscopy at the wavelength range between 200 to1100 nm, while X-ray
Diffraction (XRD) was performed using X-ray Diffractometer (Bruker, Germany). Characterization
involved by FTIR (IR Affinity—1, Shimadzu, Japan) analysis of the dried powder of ZnO NPs in

the range between 400 to 4000 cm™!.
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Antibacterial activity of LPS-ZnO NPs

The well diffusion agar assay was applied to assess the antibacterial activity of LPS- ZnO
NPs, LPS, and ZnO NPs on bacterial species (Staphylococcus aureus, Slaphylococcus
epidermides, E. coli, Klebsiella pneumoniae, and Candida albicans) as described in (Eltarahony,
et.al. 2018). A single colony was grown overnight in Nutrient broth for bacterial inoculum
preparation, and turbidity was adjusted to (.5 McFarland standards. Mueller—Hinton agar plates
were swabbed with 0.1 ml of each culture suspension, and NPs (100 and 200 pg/ml) were
impregnated to a center well with a diameter of § mm. The plates were incubated at 37° C for 24
hr. The zone of inhibition was measured by subtracting the well diameter from the total inhibition
zone diameter and expressed in millimeters. The antibacterial activity of antibiotics (rifamycin,

streptomycin, and tetracycline) was examined as a control.

Antibiofilm activity of LPS-ZnO NPs

The antibiofilm activity of the LPS- ZnO nanoparticles against pathogenic bacterial isolates
was determined by the procedure described by (AL—Sudani, 2018) with modification. Each of
the bacterial suspension in the brain heart infusion broth with 2% sucrose (100ul) was added
to 96 well flat—bottomed microtiter plate together with 100pl of sub—MIC of ZnO nanoparticles,
100ul of LPS, and 100ul of LPS— ZnO nanoparticles. Control wells contained 180 ul of brain
heart infusion broth with 2% sucrose and 20 ul of the bacterial suspension. The covered
microtiter plate was sealed with parafilm during incubation at 37°C for 24 and 48 hr. Un-
attached bacterial cells were removed by washing the wells three times with PBS (PH 7.2).

After drying at room temperature, 200 pl of crystal violet (0.1%) was added to the wells
for 20 min. The stained attached bacterial cells were rinsed three times with PBS (PH 7. 2),

allowed to dry at room temperature then extracted twice with 200 ul of 95% ethanol, and the
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absorbance of each well was measured at 630 nm using an ELISA reader. The inhibition of
biofilm formation of each pathogenic bacterium was calculated in the equation described by

(Namasivayam ef al. 2013).

iy ege . e . (0)))] trol—-DO trat t
% Inhibition of biofilm formation = Conor; - Tla e % 100
contro

Study the toxicity of LPS-ZnO NPs in vitro

The 3-(4, 5—dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) was used to
determine the cytotoxicity of ZnO NPs, LPS, and ZnO NPs coated by LPS at concentration 25,
50, 100, 200, and 400 pg mi"'. A normal cell line (WRL68) was used for this purpose following
the method described by (Mossman, 1983) with some modifications according to (Ahamed, et al.,
2011). The absorbency is determined on a microplate reader at 492 nm, and the assay was
performed in triplicate. The inhibition rate of cell growth (the percentage of cytotoxicity) is
calculated as the following equation (Alsaedi ef al., 2019).
Cytotoxicity = A-B/A *100, where A and B are the optical density of control and the optical density

of test respectively.

Statistical analysis
All statistical analyses were carried out using One-Way ANOVA and Duncan, and the
statistical significance was found as p < (0.05. The data was determined using Graph Pad Prism

version 6 (Graph Pad Software Inc., La Jolla, CA)
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Results and discussion

Bacterial isolates

A total of 100 isolates of K. pneumoniae were isolated and identified up to species level
by standard biochemical tests and the VITEK2 system. They were obtained from Blood
(25.81%), Burn (23.66), urine (15.05%), wound (11.83%), sputum (10.75%), lung fluid

(6-45%), and each ear, pus, and catheter (2.15%) as mentioned in Figure 1.

2.152.15 _2.15

6.45 H Blood

11.83 H Urine

H Burn

N Sputum
10.75
= Wound

¥ Lung fluid

Figure 1: Percentage of Klebsiella pneumoniae isolates from different clinical samples

K.pneumoniae is the main cause of nosocomial pneumonia, urinary tract infections, and
septicemia, especially in blood cancer patients, newborns and additional immunocompromised
candidates despite the usage of suitable antibiotic treatment morbidity and mortality owing to
Klebsiella bacteremia and pneumonia exceeded 50% (Ahmad, 2012) It causes lung infection
especially infection of the upper lobe in which extra common, and symptoms consist of chills,
fevers, and leukocytosis with red currant jelly—like sputum, rare problems exclude lung infection

including necrosis and sloughing of the entire lobe (Janda and Abbott, 2006).
Antibiotic resistance test

Results showed the highest level of resistance 100.00 % to Ceftazidime followed by
72.73% to piperacillin and ceftriaxone in contrast the lowest resistance rate of K. pneumoniae

isolates was to gentamicin which had 18.18% followed by Imipenem 0% as in Figure 2.
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Figure 2: Pattern of antibiotic resistance of K. pneumoniae isolates.

Xiao et al., (2020) showed different rates of antimicrobial susceptibility for K. pneumoniae

against 3—-lactam antibiotics and non— 3-lactam antibiotics.

Characterization of ZnO-Nps
Scanning Electron Microscope Analysis
Figure 3 represented the SEM image which exhibited the morphological properties of the

ZnO NPs, while the dimensions of the particle range between 19.86 to 22.27 nm and appeared

as a flower shape.

L8

D3 = 19.86 nm

D1 = 2227 nm

—

SEM MAG: 200 kx Det: InBeam I MIRAS3S TESCAN
WD: S.21 mm BIi: 7.00 200 nMm
View field: 1.04 um | Date(m/d/y): 12/30/20

Figure 3: SEM analysis of ZnO nanoparticles
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The morphology of NPs is an important side that participates in the physicochemical
properties of the substances (Kuruppu ef e/,2020). The researcher, Xiong, et al, (2007)
suggests that the ZnO nanocrystals are approximately spherical in shape with an average
diameter of less than 80 nm.

X-ray diffraction analysis

The crystal phase and crystallinity of ZnO NPs were analyzed using XRD pattern, as
shown in Figure 4, the observed lattice planes (100), (002), (101), (102), (110), (103), (200),
(112) and (201) and corresponded to the 26 values of 32.02°, 34.68°, 36.61°, 47.77, 56.85",
63.16° 68.16" 69.32° and 72.91° respectively, and the diffraction peaks are well steady with
the hexagonal phase of ZnO according to JCPDS card No 36-1451 (Alim et a/ 2005). The

calculated average crystal diameter by Scherer’s equation was found to be 17.39 nm.

Counts

1500

1000

500

Figure 4: XRD pattern of ZnO NP

Line broadening of the diffraction peak is an indication that the synthesized material was
in the nanometer range (Osuntokun ef al., 2019). This result is in agreement with the result
reported by (Matinise et al., 2017) showed that the average crystallite size as calculated by

Scherer’s equation was found to be 19.58 nm.
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LPS-ZnO NPs binding

The UV —Visible spectroscopy is a highly used technique to distinguish the optical properties
of the nanoparticles. Figure 3 showed an absorption peak at 370 nm which indicates the presence
of ZnO NPs, while UV analysis to LPS— ZnO NPs were exhibited a discrete shift of UV-VIS
spectrum with two peaks, first peak at 193.15 nm and a second peak at 374.91 nm. Also, there
was a decrease in absorbance value 1.4 to ZnO- Nps peak compared with nanoparticles alone

1.55 which indicates the binding of LPS to the ZnO-NPs surface.

Figure 5: UV-visible spectroscopy analysis of: A— LPS extracted from Klebsiella

jpneumoniae,

B- ZnO NPs, C- LPS- ZnO NPs
The spectrum reveals a characteristic sharp absorption peak of ZnO nanoparticles at 308
nm, and the intensity and sharpness confirm that the particles are nano-sized and the

distribution of particle size is narrow (Gholamrezaei ef al., 2014) and Jamshidi ef al., (2013)
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reported a corresponding absorption peak of ZnO NPs at 360 nm due to the transmission of
electrons between the ranges from the deep level of the valance range.

To further confirm that LPS can attach to the surface of 17.39 nm ZnO- NPs, FTIR analysis
was used to compare the materials before and after binding. The FTIR spectrum of LPS showed
fatty acid region at (3000-2800 cm’l), amide region at (1800- 1500 cm’l), polysaccharide region
(1200-900 cm‘l). Also, the band at 533.71 cm™! was confirmed the stretching vibration of
hexagonal phase ZnO-NPs. While FTIR analysis for LPS— ZnO NPs showed that the peak at
2920.57 cm™! corresponds to the C—H stretch, and the peak at 2853.03 stretchings showed O—H
stretch. While the peak at 1539.70 cm™! it is referring to the C—N stretch of amide in protein, and
the peak at 1034.65 cm™! is referred to as C—O stretching. Also, the band at 568.66 cm™! showed

the stretching belonging to ZnO NPs.
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Figure 6: FTIR analysis of: A- LPS, B- ZnO NPS, C- LPS-ZnO NPs

These results were agreed with (Lukovic Golic ef al, 2012) who explained the band at
533.71 cm™! is confirmed the stretching vibration of ZnO NPs is 546 cm™!, the other peaks
such as 1074 and 1028, 871 cm™! correspond to the existence of ZnO and organic groups,
which could be due to the presence of zinc-hydroxy—acetates. Similar results were also
reported by (Shadpour and Maryam 2012) showed that the spectrum showed a broad peak

around 457 cm™! and shoulder around 545 cm™! which corresponds to ZnO nanoparticles.

Antibacterial activity of LPS-ZnO NPs

The highest antibacterial activities of LPS— ZnO NPs compared with ZnO NPs and LPS
separately were showed a high inhibition zone (31.8 mm) for K. pneumoniae followed by
S.epidermidis (27 mm), S. aureus (22 mm), Candida albicans (21 mm), and E. coli (20 mm) as

shown in Table 1.
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Table 1: Antibacterial effect of ZnO NPs, LPS, LPS- ZnO NPs on pathogenic bacteria

Inhibition zones (mm

ZnONPs +
Lipopolysacc
Bacterial isolates Lipopolysacc
haride
haride

The antibacterial activity of ZnO nanoparticles against multidrug-resistant bacteria

increases when the particle size decreases. ZnO NPs can generate reactive oxygen species
damage caused to the bacterial cell membrane (Allaker and Memarzadeh 2014). Al-Ogaidi
(2017) showed a similar effect of ZnO NPs (20 nm) against pathogenic bacteria. While the
antibacterial activity assay of LPS extract of Klebsiella pneumonia was showed that all tested
bacterial isolates were sensitive to LPS (100%) compared with amoxicillin that all bacteria

resistant to it (CLSI, 2014).

Antibiofilm activity of LPS-ZnO NPs

LPS- ZnO NPs were able to decrease biofilm formation from pathogenic bacterial isolates.
Results showed that inhibition percentage of biofilm found in Table 1 against P. aeruginosa,

S.aureus, A. baumannii, and E.coli. The higher inhibition percentage of biofilm was found in
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P. aeruginosa when treated with LPS-ZnO NPS 95%, ZnO NPs was 54.4% and LPS was

44.9%, while the lower inhibition percentage of biofilm 90% was found to E£.coli.

Table 1: Antibiofilm of LPS, ZnO-NPs, and LPS-ZnO against pathogenic bacteria

isolates

Biofilm inhibition %

Bacterial isolates - ZnO—NPs +
w- -

Study the toxicity of LPS-ZnO NPs in vitro

Table 2 explained the effect of LPS— ZnO NPs at different concentrations (400, 200, 100,
50, 25) pg/mL on the WRL 68 cell line, and showed lower effects on the cell viability rate
which was 68+6.0, 85+3.0, 95+1.0, 96+ 1.1, and 95+1.0 respectively. Adding the same
concentration of LPS to the WRL 68 cell line did not show a significant effect of viability rate
70+2.2, 83+2.0,93+2.1,95+1.1, and 98+1.5 respectively. While the effect of ZnO NPs in the
same concentration on the WRL 68 cell line showed low effect and the viability rate was
62+3.9, 7440.8, 90+3.3,94+, and 95+1.0 respectively. In comparing LPS— ZnO NPS results
with the cytotoxicity of LPS and ZnO NPs, it did not show significant differences, and the
inhibition rate of the normal cell line (WRL 68) was 70— 95%.

The local study by Abdu-lateef ef al, (2021) concluded that LPS extracted from Klebsiella
pneumoniae with good cytocompatibility when applied LPS against normal WRL68 cell line.
While Jang ef al. (2017) studied the lipopolysaccharide coated copper sulfide nanoparticles
(LPS-CuS), they examined the cytotoxic effect of it in the L132 cell line and found that 100

and 200 pg/ml LPS-CuS did not induce cell death of these cell lines.
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Table 2: Cytotoxicity test by WRL68 cell line after treated with LPS-ZnO NPs.

Concentration of *Viability of WRL7 cells (%) + SD

ZnO NPs (ug/ml) LPS ZnO NPs- LPS
62+3.9 70+2.2 68+6.0
74+0.8 83+2.0 85+3.0
90+3.3 03+2.1 95+1.0
94+1.5 95+1.1 96+1.1
95+1.0 95+0.82 98+1.5

*Values are expressed as mean +SD of three experiments.

Conclusion

Due to the importance of adopting different compounds as alternative medicines for treating
many diseases, the antibacterial and antibiofilm activities of LPS- ZnO NPs were estimated
against pathogenic bacterial isolates, and the cytotoxicity of the mixture was tested and

exhibited good results as a safe combination when used for different applications.
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Abstract:

There have been several reports claiming that silver nanoparticles (AgNPs)
are not absolutely safe. The purpose of this study is to look into the potential of
CNS and renal molecular toxicities (expressed by changes in KRAS expression)
that might occur when mice are injected with various AgNP doses. The results
showed that as the AgNPs dosage was raised, KRAS expression rose

significantly.

Introduction:

Nanoparticle production is increasing these days for different and important
purposes. (1-3). For a variety of reasons, AgNPs are widely employed
nanoparticles, including antibacterial action against numerous species (4, 5, 6,
7), cheap cost of synthesis (8) and other unique features (9) make them used
in a variety of everyday items (10-12), but the likelihood of Ag+ ions leakage
might compromise their safety (13—17). According to several studies, the AgNPs
hazardous and the Ag+ emission have no correlation (18, 19), moreover, some
investigations have indicated that metallic Ag nanoparticles toxicity may be
stronger than the cytotoxicity of silver ions alone. (20, 21). N-, K-, and H-RAS
are three often mutated human oncogenes that are important therapeutic targets
(22). KRAS is the most often altered of the three RAS genes in various
malignancies (23). The study here attempted to find the effects of employing

AgNPs on KRAS genetic expression in CNS and kidneys.
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Material & Methods

Nasir et al., (2020) accomplished the AgNPs formulation, mice grouping, the

Table (1): The primers used in this study for K-RAS & control genes.

AGGCCTGCTGAAAATGACTG 63.9 °C

TCTGAATTAGCTGTATCGTCAAGG| 63.9°C
Control | B-ACTIN CCTGAACCCTAAGGCCAAC 60 °C
st | p-AcTIN ACGTACATGGCTGGGGTIGT 62°C

extraction of RNA, and the production of cDNA in a prior works (24, 25).

Results

Table 2 below shows the varying expression concentrations of KRAS in the

Table-2:

Duration AgNPs/Kg Brain Mean £ SE Kidney
0.025 mg 0.1096 £ 0.0328 a 0.0779 £ 0.0314 a
7 days 0.5 mg 0.0223 £ 0.0038 ¢ 0.0797 +0.0234 a
1 mg 0.0480 £ 0.0042 he | 0.0183 £ 0.0057 b
0.025 mg 0.1005 £+ 0.0367 ab || 0.0585 £ 0.0237 ab
14 days 0.5 mg 0.0609 £ 0.0147 ahg || 0.0107 £0.0045 b
1 mg 0.0708 £ 0.0047 abe | 0.0215=0.0111b
Control 0.0259 + 0.0059 ¢ 0.0151 £ 0.0017 b

LSD value 0.0543 * 0.0497 *

* (P=0.05).

various organs investigated.
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Discussion
There are a lot of evidences demonstrated that utilizing silver—containing items,
even if they only contain a little quantity of silver, can cause molecular toxicity to

the body's immune system and overall wellness. (26, 27).

The present study explained the positive connection of brain KRAS expression
with the AgNPs concentration. Anyhow, the mice who received (.5 mg of AgNPs
for 7 days showed brain KRAS expression level less than that of control group.
It has been conducted that human glioblastoma development is associated with
activating RAS by specific pathway (28, 29). The activation of this pathway can
generate mice glioma as a result of increased expression of oncogenic KRAS

(30—33). Furthermore, Ju ef a/. found related results in zebrafish brain (34).

The current data announced the significant linkage of renal KRAS levels and
the silver—nanoparticles dose. Nevertheless, the mice who spent 14 days on (.5
mg of AgNPs gave renal KRAS concentration lower than that of the control group.
KRAS overexpression or mutations stimulate abnormal cell proliferation (24, 35,
36). It has been found that the KRAS expression is increased significantly in
13.7% of renal cell carcinoma patients (37, 38). Furthermore, Kozma et al. (39)
conducted that 16.6% of renal cell carcinoma samples showed KRAS
amplifications and they found that these amplifications were correlated with the

grade and size of tumor.

Conclusion
The findings of this investigation exhibited a strong link between KRAS
levels and AgNPs dosage, indicating a possible hazardous connected with using

AgNPs products.

Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798

49



References

1. E. H. Al-taee, 2020. EFFECT OF SILVER NANOPARTICLES
SYNTHESIZED USING LEAVES EXTRACT OF OLIVE ON
HISTOPATHOLOGICAL AND CYTOGENETIC EFFECTS IN ALBINO MICE.
Iraqi Journal of Agricultural Sciences. 51(5):1448-1457.

2. Nowack, B., and Bucheli, T. D., 2007. Occurrence, behavior and effects of
nanoparticles in the environment. Environ. Pollut. 150, 5-22.

3. Sun, T. Y., Mitrano, D. M., Bornhoft, N. A., Scheringer, M., Hungerbuhler, K.,
and Nowack, B., 2017. Envisioning nano release dynamics in a changing
world: using dynamic probabilistic modeling to assess future environmental
emissions of engineered nanomaterials. Environ. Sci. Technol. 51, 2854—
2863.

4. M. M. Kadhum; N. N. Hussein. 2020. DETECTION OF THE ANTIMICROBIAL
ACTIVITY OF SILVER NANOPARTICULES BIOSYNTHESIZED BY
STREPTOCOCCUS PYOGENES BACTERIA. /lragi Journal of Agricultural
Sciences. 51(2):500-507.

5. Duran, N., Duran, M., De Jesus, M. B., Seabra, A. B., Favaro, W. J., and
Nakazato, G., 2016. Silver nanoparticles: a new view on mechanistic aspects
on antimicrobial activity. Nanomed. Nanotechnol. Biol. Med. 12, 789-799.

6. Kumar, S. S. D., Houreld, N. N., Kroukamp, E. M., and Abrahamse, H., 2018.
Cellular imaging and bactericidal mechanism of green-synthesized silver
nanoparticles against human pathogenic bacteria. J. Photochem. Photobiol.
B. Biol. 178, 259-269.

7. Tian, X., Jiang, X., Welch, C., Croley, T. R., Wong, T.-Y., Chen, C., et al.,
2018. Bactericidal effects of silver nanoparticles on Lactobacilli and the

underlying mechanism. ACS Appl. Mater. Interfaces 10, 8443-8450.

Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798



8. Capek, I., 2004. Preparation of metal nanoparticles in water—inoil (w/o)
microemulsions. Aav. Colloid Interface Sci. 110, 49-74.

9. Sohn, E. K., Johari, S. A., Kim, T. G., Kim, J. K., Kim, E., Lee, J. H., ef al/.,
2015. Aquatic toxicity comparison of silver nanoparticles and silver nanowires.
Biomed Res. Int. 2015:893049.

10.Alarcon, E. I., Griffith, M., and Udekwu, K. I., 2015. Silver Nanoparticle
Applications. Springer International Publishing.

11.Wei, L., Lu, J., Xu, H., Patel, A., Chen, Z.-S., and Chen, G., 2015. Silver
nanoparticles: synthesis, properties, and therapeutic applications. Drug
Discov. Today 20, 595-601.

12.McGillicuddy, E., Murray, |., Kavanagh, S., Morrison, L., Fogarty, A.,
Cormican, M., ef al., 2017. Silver nanoparticles in the environment: sources,
detection and ecotoxicology. Sci. Total Environ. 575, 231-246.

13.Ratte, H. T., 1999. Bioaccumulation and toxicity of silver compounds: a
review. Environ. Toxicol. Chem. 18, 89—108.

14.Yue, Y., Li, X., Sigg, L., Suter, M. J., Pillai, S., Behra, R., et al, 2017.
Interaction of silver nanoparticles with algae and fish cells: a sidemby side
comparison. J. Nanobiotechnol. 15:16.

15.Li, L.,Wu, H., Ji, C., Van Gestel, C. A., Allen, H. E., and Peijnenburg,W. J.,
2015. A metabolomic study on the responses of daphnia magna exposed to
silver nitrate and coated silver nanoparticles. Ecofoxicol. Environ. Saf. 119,
66-73.

16.Sakamoto,M., Ha, J. Y., Yoneshima, S., Kataoka, C., Tatsuta, H., and
Kashiwada, S., 2015. Free silver ion as the main cause of acute and chronic
toxicity of silver nanoparticles to cladocerans. Arch. Environ. Contam. Toxicol.

68, 500-509.

Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798



17.Shen, M. H., Zhou, X. X., Yang, X. Y., Chao, J. B., Liu, R., and Liu, J. F.,
2015. Exposure Medium: key in identifying free Ag+ as the exclusive species
of silver nanoparticles with acute toxicity to Daphnia magna. Sci. Rep. 5:9674.

18.Fabrega, J., Luoma, S. N., Tyler, C. R., Galloway, T. S., and Lead, J. R.,
2011. Silver nanoparticles: behaviour and effects in the aquatic environment.
Environ. Int. 37, 517-531.

19.Sagrensen, S. N., Hjorth, R., Delgado, C. G., Hartmann, N. B., and Baun, A.,
2015. Nanoparticle ecotoxicity—physical and/or chemical effects. /Infegr.
Environ. Assess. Manag. 11, 722-724.

20.Pakrashi, S., Tan, C., and Wang, W. X., 2017. Bioaccumulation—based silver
nanoparticle toxicity in Daphnia magna and maternal impacts. Environ.
Toxicol. Chem. 36, 3359-3366.

21.Abramenko, N. B., Demidova, T. B., Abkhalimov, E. V., Ershov, B. G.,
Krysanov, E. Y., and Kustov, L. M., 2018. Ecotoxicity of different—shaped
silver nanoparticles: case of zebrafish embryos. J. Hazard. Mater. 347, 89—
94.

22.Cox AD, Fesik SW, Kimmelman AC, Luo J, Der CJ. Drugging the undruggable
RAS: mission possible? Nat Rev Drug Discov. 2014;13:828-51.

23.Mahmood, A.S., Farhan, S.H., Najm, M.A., 2019. Association of

polymorphism GST] gene and antioxidant status, and interleukin—17 of
colorectal cancer lIraqi patients. /ndian Journal of Forensic Medicine and
Toxicology, 13(4), pp. 536—540.

24.Nasir, G.A., Najm, M.A., Hussein, A.L., 2020. The effect of silver

nanoparticles on braf gene expression. Systematic Reviews in Pharmacy,
11(10), pp. 570-575.

25.Gulboy A. Nasir, Alaa K. Mohammed, Hasan F. Samir, 2016. Biosynthesis
and Characterization of Silver Nanoparticles Using Olive Leaves Extract and

Sorbitol. /raqi Journal of Biotechnology, 15, (1), 22-32.

Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798

52


https://www.scopus.com/authid/detail.uri?authorId=56646806800
https://www.scopus.com/authid/detail.uri?authorId=57214084733
https://www.scopus.com/authid/detail.uri?authorId=57212762769
https://www.scopus.com/authid/detail.uri?authorId=57219267733
https://www.scopus.com/authid/detail.uri?authorId=57212762769
https://www.scopus.com/authid/detail.uri?authorId=57219947271

26.Shashi Pratap Singh, C.S. Bhargava, Vishal Dubey, Ashish Mishra, Yatendra
Singh, 2017. Silver nanoparticles: Biomedical applications, toxicity, and safety
issues. /International Journal of Research in Pharmacy and Pharmaceutical
Sciences, 2 (4): 01-10.

27.Najm, M.A., Alfatlawi, W.R., Saleh, R.O., Kadhim Al Taie, S.M., 2019.
Evaluation of antioxidant (GSH, CAT, SOD) and MDA in Iragi women with

breast cancer. Journal of Global Pharma Technology, 11(7), pp. 107-110.

28.Comprehensive genomic characterization defines human glioblastoma genes
and core pathways. Nature. 2008;455:1061-68.
29.Najm, M.A., Razaak, H.A.A., Fahad, H.M., 2020. Detect the infection with

rubella virus and toxoplasmosis in pregnancy causes suffering from early
abortion by using real time PCR. Medico-Legal Update, 20(1), pp. 397-402.

30.Holmen SL, Williams BO. Essential role for Ras signaling in glioblastoma
maintenance. Cancer Res. 2005;65:8250-5.

31.Abel TW, Clark C, Bierie B, Chytil A, Aakre M, Gorska A, et al. GFAP-Cre-
mediated activation of oncogenic K-ras results in expansion of the
subventricular zone and infiltrating glioma. Mo/ Cancer Res. 2009;7:645-53.

32.Holland EC, Celestino J, Dai C, Schaefer L, Sawaya RE, Fuller GN. Combined
activation of Ras and Akt in neural progenitors induces glioblastoma formation
in mice. Nat Genet. 2000;25:55-7.

33.Munoz DM, Tung T, Agnihotri S, Singh S, Guha A, Zadeh G, et al. Loss of
p53 cooperates with K-ras activation to induce glioma formation in a region-
independent manner. Glia. 2013;61:1862-72.

34.Bensheng Jul, Wenbiao Chen2, Brent A Orr3, Jan M Spitsbergen4, Sujuan
Jial, Christopher J Eden5, Hannah E Hensonl,6 and Michael R Taylor.
Oncogenic KRAS promotes malignant brain tumors in zebrafish. Molecular
Cancer (2015) 14:18.

35.0mer Bayrakl, Haluk Senl, Ersan Bulutl, Beyhan Cengiz2,3, Metin
Karakok4, Sakip Erturhan], llker Seckiner. Evaluation of EGFR, KRAS and

Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798

53


https://www.scopus.com/authid/detail.uri?authorId=57212762769
https://www.scopus.com/authid/detail.uri?authorId=57205715800
https://www.scopus.com/authid/detail.uri?authorId=57205301586
https://www.scopus.com/authid/detail.uri?authorId=57212755911
https://www.scopus.com/authid/detail.uri?authorId=57212762769
https://www.scopus.com/authid/detail.uri?authorId=57220210681
https://www.scopus.com/authid/detail.uri?authorId=57205301680

BRAF gene mutations in renal cell carcinoma.Journal of Kidney Cancer and
VHL 2014; 1(4):40-45.
36.Najm, M.A., Al-Hadeithi, Z.S.M., Salih, A.T.A., 2020. Correlating

schizophrenia with DRD3 Ser9Gly or HTR?2 receptor gene variants by using
RFLP method. /ndian Journal of Forensic Medicine and Toxicology, 14(3), pp.
2038-2043.
37.Kamai T, Arai K, Koga F, Abe H, Nakanishi K, Kambara T. Higher expression
of K-ras is associated with parathyroid hormone-related protein—-induced
hypercalcaemia in renal cell carcinoma. BJU Int2001; 88: 960-96.
38.Hazim, O.H., Najm, M.A., Ibraheem, Z.0., 2020. Genetic diversity of three

medicinal plants of apiaceous family. Systematic Reviews in Pharmacy, 11(8),
pp. 775-778.

39.Kozma L, Kiss |, Nagy A, Szakall S, Ember I. Investigation of c-myc and K-
ras amplification in renal clear cell adenocarcinoma. Cancer Lett 1997; 111:
127-131.

Copyright © 2022 - All Rights Reserved : Mohammed Ayyed Najm , Gulboy Abdolmajeed Nasir ,

Huda Musleh Mahmood

Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798

54


https://www.scopus.com/authid/detail.uri?authorId=57212762769
https://www.scopus.com/authid/detail.uri?authorId=57218122711
https://www.scopus.com/authid/detail.uri?authorId=57218121853
https://www.scopus.com/authid/detail.uri?authorId=57221938291
https://www.scopus.com/authid/detail.uri?authorId=57212762769
https://www.scopus.com/authid/detail.uri?authorId=50161508800

A

aolollpiilagellalol

-

o

(ralad) ill duyet) Aaal

Arab Journal for Scientific Publishing

e palall Jeal) Adudatl) g Aadal) 5 glall a4 / Uald aae

Available online at: www.ajsp.net

~

_/

“A comparative study the effects of Ganoderma lucidum and

Metformin on histological and biochemical characteristics in

diabetic rats”

Researcher:

Nahidah Ibrahim Hammadi

College of Pharmacy, University Of Anbar, Al-Anbar, IRAQ

E-mail: naheda.ibrahem@uoanbar.edu.iq

Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798

55


mailto:naheda.ibrahem@uoanbar.edu.iq
http://www.ajsp.net/

Abstract:

Type 2 diabetes (DM) is a metabolic condition that occurs when insulin production is
insufficient or insulin can no longer perform its intended purpose. Modern medications and
insulin injections can be used to treat diabetes mellitus, but medical treatment is difficult to
provide because of its high cost and potential adverse effects. Comparative effects of
Ganoderma lucidum extract and metformin on diabetic rats will be examined in this review. To
test the effectiveness of natural supplement metabolites for human therapy, we used natural
medicines like the macroscopic mushroom. In terms of health benefits, mushrooms are among
the most promising and potent foods on the world. For example, Ganoderma lucidum
possesses a bioactive component that is extremely potent and efficient. G. lucidum's
hypoglycemic activity as an antioxidant is connected to an increase in insulin hormone. This
mushroom, unlike oral anti—diabetic medicine, is thought to increase insulin release, decrease

blood glucose concentration, and successfully lower blood glucose levels.

Keywords: Metformin, Ganoderma lucidum, Mushrooms, and Ganoderma lucidum for Diabetes

mellitus.

1.Introduction

Glycosylated hemoglobin and insulin levels decline when blood glucose levels rise in people
with diabetes. (Ratnaningtyas ef al., 2018). A deficiency in insulin production or its inability to
perform its intended role can lead to this disease. Microvascular and macrovascular problems

can result from hyperglycemia in patients with diabetes mellitus (DM). (Brahmachari, 2011).

There are two types of diabetes mellitus: type 1 DM (insulin dependent DM), which arises
when pancreatic cells are damaged, and type 2 DM (non-insulin dependent DM), which
happens when the pancreas is unable to produce insulin or insulin resistance is present. (DiPiro
et al., 2014). Pharmacologic and non-pharmacologic treatments for diabetes mellitus (DM)
both attempt to manage blood glucose levels and prevent complications. Diet and exercise are
two examples of non—pharmacologic treatment. An insulin injection or an anti—diabetic pill is a
form of pharmacologic treatment (DiPiro et al., 2014). It is possible to treat diabetes mellitus
with contemporary drugs and insulin injections; nevertheless, medical therapy is challenging
due of its prohibitive cost. Using natural medicine, such as a microscopic fungus with

therapeutic characteristics, is another option for treating diabetes mellitus. Potential, advantage,
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and efficacy are all key aspects of mushrooms. Ganoderma, for example, has an extremely
potent bioactive molecule. (Khastini et al., 2018). Ganoderma lucidum's body contains a
terpenoid, steroid, polysaccharide, ergothioneine, saponin, a flavonoid alkaloid, an amino acid,
a mineral, and a vitamin (J W M Yuen & Gohel, 2008). G. lucidum possesses hypoglycemic
characteristics as a result of the antioxidant terpenoid found in the plant. Due to the insulin—
inducing qualities of this mushroom and its ability to reduce blood glucose levels, it is believed
to be as effective as oral anti-diabetic medication. (2012) (Styskal et al.). Mao et al. (2009)
found that rats treated with G. lucidum extract were protected from developing major kidney
impairment as a result of diabetes. Triterpenoid also acts as an aldose reductase inhibitor, and
—glucosidase is effective in inhibiting the production of reactive oxygen species (ROS) (Pietta,
2000).

Review of the literature
2.1. Diabetes:

Metabolic disease's most prevalent symptom is chronic hyperglycemia. According to (Kerner &
Briickel, 2014): Blood glucose and triglyceride levels are rising, while HDL cholesterol levels
are falling, demonstrating the severity of this disease's complications. (Kawanami and
colleagues, 2016). Diabetes is a long—term condition that is getting more and more common
each year. (Pei and colleagues, 2019) People with a family history of diabetes, as well as
those who lead unhealthy lifestyles, are at greater risk of developing diabetes and gestational
diabetes. (Yanling Wu and colleagues, 2014). Diabetic complications, such as the development
of extracellular matrix protein and alterations in microvasculature as well as the thickening of
the capillary basement membrane, may be increased by prolonged exposure to free radicals."

(Chawla and colleagues, 2016)
2.1.1. History of Diabetes Mellitus

A compass, siphon, or "one that straddles" is the medical name for diabetes. The word "diabts"
is used to describe a situation in which excessive volumes of urine are secreted as a result of
the concept of "siphon” (Association, 2013). Type | and Type Il diabetes were initially identified
around 400 to 500 by Indian physicians Sushruta and Charaka, with the type | associated to
younger individuals and the type Il linked to obesity. Leutholtz and Ripoll (2011). Avicenna
distinguished between primary and secondary diabetes, described diabetic gangrene, and
prescribed lupine, zedoary seed, and trigonella to cure the disease, all of which resulted in a
significant decrease in the body's sugar output. According to Jansson et al. Research in the

1980s found that immunosuppressive medications .
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2.1.2. Diabetes Epidemiology

In every country in the world, diabetes is a serious public health problem, and it is regarded
one of the most challenging issues of our time (Jia, 2014). When the likelihood of death is
taken into account, diabetes is the seventh leading cause of mortality overall and the third most
deadly (Shaw et al., 2010), Urbanization and a change to a more "Western—style" diet are to
blame for the rise in diabetes complications in emerging countries (Deguchi & Miyazaki, 2010).
Diabetes was found in 415 million persons aged 20 to 79 in 2015; five million people died
from it; and $673 billion was spent on worldwide healthcare because of it. Diabetes affects 75
percent of people in low— and medium-income nations. According to current projections, 642
million individuals between the ages of 200 and 79 would be diagnosed with diabetes by the
year 2040. (Ogurtsova et al., 2017). Diabetic animals have been seen in a wide range of

species, including cats, dogs, mice, and rats .
2.1.3. Diabetes Mellitus Comes in a Variety of Forms

Various types of diabetes are classified by the American Diabetes Association (Association,
2019) as follows:

2.1.3.1. Insulin—-dependent diabetes mellitus, often known as juvenile-onset diabetes,

is a kind of type | diabetes.

Insulin insufficiency can result from an autoimmune attack on the beta cells of the pancreas.
The autoimmune death of pancreatic cells is the cause of this kind of diabetes, which was
formerly referred to as IDDM (Care, 2010). About ten percent of people with diabetes have
type | diabetes (Paschou et al., 2018). The incidence of Type | diabetes is growing by 3%
every year over the world, according to current data (Borchers et al., 2010) There was a steady
loss of beta cells that produced insulin as a result of an invasion of lymphocytes and monocytic
cells into the pancreatic islets, a sign of Type | diabetes (Burrack et al., 2017). There are
several genes that have a role in the expression of Type | Diabetes. When 50 to 90 percent
of the —cells were killed, the iliness became clinically evident (Steele et al., 2004) Type |
diabetics cannot maintain blood glucose hemostasis because of the requirement for insulin in
glucose consumption. Numerous studies have attempted to discover the causes of diabetes
type 1, but the disease's etiology remains a mystery. Patients with Type | diabetes are at risk
for complications such as cardiovascular disease, kidney disease, and strokes, all of which can
lead to early death (S. I. Lee et al., 2015). Genetic predisposition is essential to allowing the
autoimmune process to progress. A model proposed by Rewers & Ludvigsson (2016),
however, suggests that multiple environmental exposures to neo—auto—antigens might disrupt

the immunological tolerance of cells, leading to the creation of new hybrid peptides that behave
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as neo—antigens. Environmental variables, viral pathogen infections, and dietary components
are only a few of the potential triggers for type 2 diabetes (Christen & Von Herrath, 2011) It is
possible to distinguish between NIDDM and diabetes type | by analyzing for pancreatic

autoantibodies, which are common in diabetes type 1.

2.1.3.2. Diabetic type Il (adult-onset diabetes or non-insulin dependent diabetes
mellitus, (NIDDM)).

The prevalence of long—term, insulin-dependent diabetic mellitus (NIDDM) has been steadily
increasing over the world (Olokoba et al., 2012). The deterioration of insulin production by the
—cell and the emergence of insulin resistance are the main pathophysiological characteristics
of this kind, which jointly contributed to the disease's progression (Kohei, 2010). Diabetes self-
management is often considered as the foundation for successful treatment of this condition
(Ausili et al., 2017). Insulin's capacity to reach the target tissues, notably the muscles and the
liver, is impaired in NIDDM diabetes. Hyperinsulinemia as a result of the insulin resistance is
known as compensatory hyperinsulinemia. Hyperglycemia may develop from the subsequent
resistance to insulin action, which may limit glucose consumption by insulin—sensitive tissues,
leading to an increase in glucose synthesis by liver tissues. Several decades have passed
since the hypoglycemia and hyperinsulinemia were first linked to the decline in insulin secretion
capability and worsening of hyperglycemia in the islets of Langerhans (DeFronzo et al.,
1992)Additionally, diabetes type 2 may lead to blindness, gangrene of the lower limbs, with
NIDDM, anxiety, depression, and other psychological problems were shown to be prevalent
(Tang et al., 2016) Definitely, a successful identification of an individual with an early diabetes
might not only reduce the chance of the patient progressing to a complete diabetes with
substantial consequences, but also greatly reduce the expenditures. As a result of the diagram
structures' major qualities, those who are at a high risk of developing diabetes might be quickly
and easily identified and guided to a variety of education specifically tailored for diabetes
prevention, hence enhancing public health interventions. Without a doubt, great efforts have

been made to prove the benefits of diabetes prevention by minor alterations in lifestyle .
2.1.3.3. Diabetes during pregnancy is known as gestational diabetes mellitus (GDM)

An essential problem in pregnancy occurs when women who have not previously been
diagnosed with diabetes acquire a long-lasting hyperglycemia during pregnancy. Pregnancy-
related gestational diabetes affects 2—5 percent of all pregnancies due to reduced glucose
tolerance caused by —cell dysfunctions, the most common cause of hyperglycemia in these
cases (Plows et al., 2018). Researchers (Plows et al., 2018). Women with GDM are more

likely to develop type Il diabetes after giving birth, and their children are more likely to grow up
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obese as a result of this increased risk (Wysham & Kirkman, 2011). The authors (Wysham
and Kirkman, 2011). The prevalence of GDM has been shown to range from 1% to 28% (Hod
et al., 2015) and is on the rise, particularly in developed countries (Burlina et al., 2019).

(Burlina and colleagues, 2019)
2.1.4. The following are the signs and symptoms that you should be aware of:

The traditional symptoms of diabetes, polyuria, polydypsia, and polyphagia, occur often in
people with type 1 diabetes and are exacerbated in those with type 2 diabetes who have
extremely high blood glucose levels. Only in cases of type 1 diabetes or if type 2 diabetes
goes undiscovered for a lengthy period of time is extreme weight loss usual. Also notable are
the usual symptoms of invisible diabetes, such as weight loss, exhaustion and restlessness,
and discomfort in the joints and muscles. If the symptoms are minor or progress at a gradual

rate, they may go unnoticed (Ramachandran, 2014).
2.1.5. Diagnosis test of diabetes:

The oral glucose tolerance test is a widely used procedure (OGTT). A fasting and two—hour
post—glucose test may be used to diagnose impaired fasting glucose (IFG), impaired glucose
tolerance (IGT), and diabetes (fasting glucose > 126 and two—hour post-glucose glucose >
200 mg/dl). When a random blood glucose reading is greater than 150 mg / dI, an OGTT is
required. HbAlc (glycosylated haemoglobin) has been recommended recently as a test for
diabetes (> 6.5 percent). HbAlc levels between 5.7 and 6.4 percent indicate the presence of
pre—diabetes (Organization, 1999). Due to the fact that gestational diabetes is asymptomatic
until 24-28 weeks of pregnancy, pregnant women without a family history of the condition
should be examined. Diabetes is far more likely to develop if you have preexisting GDM
(Wysham & Kirkman, 2011).

2.1.6. Estimated biochemical markers in diabetes

In the diagnosis of diabetes mellitus, glucose, cholesterol, triglycerides, high—density lipoprotein
cholesterol (HDL), and low—density lipoprotein cholesterol (LDL) levels are determined (von
Eckardstein et al., 2000). Increased glucose, total and low density lipoprotein (LDL) cholesterol,
triglycerides, blood pressure, and glycohemoglobin levels in the serum are all connected with
diabetic illnesses (SoIIu et al., 2()10). In female patients, glucose levels were shown to be
positively linked with creatinine, alkaline phosphatase, ALT, and AST levels, however there
was a significant difference between the control and patient groups (Salih, 2013). Another
recently found diabetes indicator is oxidative stress (Plows et al., 2018). This biomarker is
capable of indicating the severity of a problem, identifying patients at increased risk of

complications, and monitoring the patient's response to therapy. In diabetics, hydrogen
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peroxide, malonyldialdehyde, and glutathione peroxidase may all be indications of oxidative

stress (Hartnett et al., 2000).
2.1.7. Diabetes-related histological changes:

Even in a short period of time, DM mellitus produced harm to the liver and kidney, with early
inflammatory alterations in the architecture and congestion/infiltration modifications in the
interstitium, according to a research by Sangi and colleagues (2020). Many studies have found
that STZ-induced diabetes alters blood biochemistry and produces pathophysiological changes
in rats' livers. The degree of steatosis, steatohepatitis, and liver fibrosis that results from an
experiment can be affected by the duration of the study as well as the dose used to induce
the condition. The diabetic group's livers were found to have pathological alterations indicative
of progressive transformation, for example, the appearance of many dark-stained shrunken
hepatocytes and little dark nuclei (apoptosis) (Balamash et al., 2018). Diabetic kidney tissue
included renal corpuscles with glomerular capillary atrophy. Additionally, the renal tubule lining
epithelium exhibited unstained degeneration, but the arterioles exhibited extensive muscular
media thickening associated with perivascular edema, fibrosis, and moderate interstitium

lymphocytic infiltrates (Fig. 4). (2013) (Velmurugan et al.).
2.1.8. Diabetes is treated in the following ways:

NIDDM can be treated with a combination of diet and physical activity changes, as well as the
use of hypoglycemic medicines that lower blood glucose (Petersen & Shulman, 2006). Obesity
management and patient education are two key components of the lifestyle changes that should
be implemented for all diabetics (Chaudhury et al., 2017). Acarbose and miglitol are two
examples of antidiabetic drugs that are extensively used in Asia (Khan et al., 2019) As part of
their anti—diabetic arsenal, researchers have discovered inhibitors for the digestive hormone
breakdown enzyme, DPP-4 (CD26, 3.4.14.4, DPP-4,EC). Vildagliptin, saxagliptin, alogliptin,
and sitagliptin are examples of FDA and EMA-approved medications in this category. In
addition to increasing insulin release, they also interfere with glucagon secretion (Egan et al.,
2014). In the treatment of Type Il diabetes, Metformin is the medicine of choice (VioIIet et al.,
2012). Because it's low—cost, it's safe, and it's incredibly efficient. Delaying or inhibiting
carbohydrate digestion is an important part of non—insulin—dependent diabetic mellitus (NIDDM)
therapy. Reduced hunger and intestinal carbohydrate absorption are the primary mechanisms
of action, together with suppression of hepatic gluconeogenesis and an increase in peripheral
glucose uptake (Papanas & Maltezos, 2009). Metformin also enhances the metabolism of
glucose in muscle and liver by increasing insulin sensitivity (Emslie-Smith et al., 2001). When

metformin stimulates intestinal glucose consumption, it also produces lactate that is used as
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an energy source for glycogenogenesis in the liver (McCulloch, 2008). As a result of increased
lactate generation and impaired hepatic metabolism, lactic acid buildup may occur with
Metformin usage (Gan et al., 1992). The liver, kidneys, and skeletal muscles are all involved

in the removal of lactate from the bloodstream.
2.1.9. Changes in Metformin—-induced Biochemistry and Histology

All biochemical indicators in diabetic patients were elevated, as previously noted, as a result
of the disease's effects on the liver, kidneys, and other organs. AST, ALT, and creatinine levels
in the metformin group were significantly lower than in the diabetic control group (Khadre et
al., 2011). As Nathan and colleagues (2008) found, having an elevated level of alpha-
tocopheryl tyrosine (ALT) is associated with a greater risk of developing type 2 diabetes. Harris'
(2005) Alloxan's hepatotoxic impact is suggested by the rise in AST and ALT serum levels,
which may be the result of enzyme leakage from the liver cytosol (Navarro et al., 1993). AST
and ALT enzyme activity in the serum of diabetic rats treated with the combination medicine
was much lower than that of diabetic rats, but the measurements did not approach the normal
value. Attributable to the fact that metformin has been shown to be successful in both
monotherapy and in combination with sulfonylureas, this outcome may be due to this (Davidson
& Peters, 1997). In addition, metformin therapy improved liver and renal function tests, as
reported by Balamash et al. (2018According to the findings of Khadre et al. (2011), metformin's
anti—diabetic effects may be responsible for the improvement in liver histology seen in this
study. In STZ-diabetic rats, metformin (25mg/kg) for 28 days resulted in a significant
improvement in liver histological abnormalities (Yanardag et al., 2005). Diabetic nephropathy's
glomerular and tubular lesions were not improved by studying normoglycaemia with glimepiride,
metformin, or the combination of the two. Furthermore, glimepiride and metformin—treated
groups show atrophy of the glomerular capillaries and a widening of the Bowman's gap, as
well as an increase in serum albumin, compared to the control group. As a result, the kidneys
are unable to reabsorb the protein they make through renal tubules as they typically would.
Proteins of intermediate molecular weights cannot enter the Bowman space, as demonstrated
by this study (Khadre et al., 2011). Treatment with metformin (DM) improved the islets of
Langerhans and normal —cell population, and there was no evidence of degenerative changes
in the DC group, according to a study by Balamash et al. (2018). The liver tissue of STZ
diabetic rats had its normal structural organization restored following therapy with metformin,

showing the drug to be protective against hepatic harm.

2.2. Ganoderma lucidum
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A fungus native to China and other Asian nations, Ganoderma lucidum, has been used
for centuries to improve health and longevity. Large and glossy, it has a woody feel and a
black mushroom appearance. The Latin term "Lucidus' means "shiny" or "bright," and it refers
to the mushroom's glossy look (Wachtel-Galor et al., 2011). The Lucidum Group, Inc. Chinese
lingzhi (Ganodermataceae family) is known as reishi or mannentake in Japan, whereas in
China it is known as lingzhi. Commercial G. lucidum products come in a variety of forms,
including powders, nutritional supplements, and tea. Mushroom spores, mycelia, and fruit
bodies all contribute to the creation of these structures. Lingzhi's specialized uses and
qualifying health advantages include the management of blood glucose, modulation of the

immune system, hepatoprotection, .

The D11).

DXN Farm is Southeast Asia's largest Lingzhi farm. DXN is the first lingzhi farm in Malaysia
to receive 1ISO 14001 accreditation and an Organic Farming Certificate thanks to its organic
farming practices. Ganoderma high quality agriculture in DXN is widely renowned for its unique

qualities.

The following are the distinctions:

Temperatures range from 260C to 270C in a humid and warm atmosphere.
Water that is free of contaminants and has a pH between 7.0 and 7.9.

To guarantee that our products are devoid of toxins, our farms are positioned outside of

colonized and polluted regions.

Instead of synthetic fertilizers, pesticides, and steroids, natural resources such as rice chaff
and sawdust are utilized in organic farming. Methods like this one create more than 200 kinds
of components such as enzymes and coenzymes; amino acids; vitamins; glucose; and other
trace elements that help to improve the quality, quantity, growth, and resilience of crops to

pests.
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There are one million pieces of Ganoderma generated from a single mother plant using the

Tissue Culture Method.

In order to protect Ganoderma's development and quality from unwanted substances, the

suspension arrangement technique is employed.

Figure 2: The DXN pharmaceutical manufacturing facility
2.2.1. Major bioactive components

Protein makes up 10% to 40%, fat 2%, starch and sugar 3% to 28%, ash 3% to 8%, and
vitamins and minerals including potassium, calcium, phosphorus, and magnesium 8% to 10%
of the overall composition (Borchers et al., 1999). It's a given that there will be non-volatile
G. " lucidum has been found to contain 1.8% ash, 26-28 percent starch, 3—5 percent crude
fat, 59 percent crude fiber and 7-8 percent crude protein, according to the results of this study
(Mau et al., 2002). As well as the numerous bioactive chemicals found in mushrooms,
terpenoids, phenols, nucleotides (and their derived products), glycoproteins, and
polysaccharides are also found in mushrooms. Mushrooms are particularly rich in the amino
acids lysine and leucine, in addition to the essentials. It has a low amount of polyunsaturated
fatty acids in its total fatty acid makeup, which is higher than most other foods (Borchers et
al., 1999; Sanodiya et al., 2009). Peptidoglycans, polysaccharides and triterpenes are the key
components of G that have a direct impact on human well-being and wellbeing. The key to
this game is lucide (Boh et al., 2007; Zhou et al., 2007). Inflammatory, hypoglycemic, anti—
ulcerative, and immunostimulant activities may be found in G. Lucidum polysaccharides (GL-
PSs) (Tomoda et al., 1986; Bao et al., 2001; Wachtel-Galor et al., 2004).

2.2.2. Applications in the field of medicine

For hundreds of years, G. Lucidum has been utilized as a health—enhancing and recuperation

therapy. The effects of G on human health are now being studied using various animal and
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cell culture models and in—vitro methods. In the field, you'll find Lucidum and tales of human

experiments as well.
2.2.2.1. Anti—tumor activity

Cancer continues to be the leading cause of death in the world, despite substantial advances
in early identification of the condition and chemotherapy treatments (Organization & Control,
2008). Taking G. lucidum as a supplement in conjunction with normal cancer therapy is a
common practice among otherwise healthy people. This is the name of the game: lucidity
(Wasser & Weis, 1999;Borchers et al., 2008). It is possible to separate chemical compounds
from the fruit, mycelia, or spores of G. Lucidum, which contain a considerable quantity of a
compound's active ingredient. In multiple in vitro and in vivo studies, polysaccharides and
triterpenes, two of the mushroom's key component groups, have been shown to exhibit anti-
angiogenic and anti-metastasis characteristics (John W M Yuen & Gohel, 2005; Zaidman et
al., 2005).

2.2.2.2. Antioxidant activity

Antioxidants protect biological components from oxidative damage, which is likely to limit the
danger of mutations and carcinogenesis and sustain immune cells as well. (Benzie & Wachtel-
Galor, 2009). G. lucidum Specific in vitro components. Lucidum displays antioxidants, notably
polysaccharides and triterpenoids (J W M Yuen & Gohel, 2008; Saltarelli et al., 2009; Yalin
Wu & Wang, 2009). (J W M Yuen & Gohel, 2008; Saltarelli et al., 2009; Yalin Wu & Wang,
2009).

2.2.2.3. Anti—diabetic effects

From Polysaccharides, proteoglycans and Triterpenoids in Ganoderma lucidum, the
hypoglycemic effects may be shown (H.-T. Ma et al., 2015). G. lucidum polysaccharides
showed hypoglycemic effects in mice by boosting insulin levels and reducing sugar levels in
the blood stream (Hikino & Mizuno, 1989). Glycogen synthetase activity was reduced by these
polysaccharides, which increased the activities of hepatic glucokinase, phosphofructokinase,
and glucose—-6—phosphate dehydrogenase. The generation of hepatic glucose was also
inhibited, ensuring that no hyperglycemia was generated (Agius, 2007). Alloxan—induced
damage to pancreatic cells was prevented by G. lucidum polysaccharides, which inhibited the
activity of NF- B. Endothelial cell apoptosis, which is linked to cardiovascular issues, was the

leading cause of death and morbidity in diabetic patients (He et al 2005).

2.2.3.. Treatment Mechanism by Ganoderma lucidum
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—cells are repeatedly destroyed by the extremely reactive oxygen and reactive nitrogen species
produced by hyperglycemia in diabetes. The body's antioxidant defense mechanism, as a
result, is glucotoxic (Ganesan & Xu, 2019). A class of G-linked polysaccharides. A number of
enzymes have been found to be significantly down-regulated in lucid, including iNOS, p66Shc,
manganese superoxide dismutase, nitric oxide synthase, and glutathione. Preventing cell
apoptosis and its associated aspects are an essential strategy to T2DM care after the discovery
of the next harmful mechanism during diabetes mellitus. A study published in 2015 by Franz
et al. Also G—-polysaccharides. Lucidum significantly increased the expression of Bcl-2 and
decreased the expression of Bax and caspase 3 in pancreatic cells compared to diabetic STZ
rats. It was shown that polysaccharide from G was highly effective in diabetic rats. The
hypoglycemic effect of Lucidum was achieved via preventing cell death. Zheng and colleagues
(2019). Hypoglycemic G-Selectivity. Glucokinase, glucose-6-phosphatase, glucose—6-
phosphate dehydrogenase, phosphoenolpyruvate carboxykinase, fructose-1,6—
bisphosphatase, phosphofructokinase, and glycogen synthase are all key enzymes in the
hepatic glucose metabolism pathway, and lucidum polysaccharides are associated with their
expression. For example, in a study by Ma et al. When it comes to small-intestine absorption
of carbohydrates, glucosidase activity plays a role (Ganesan & Xu, 2019). Genoderma
triterpenoids and diabetes have been shown to inhibit this enzyme in clinical studies for a
variety of causes. Because Ganoderma has the right impact and medicinal potential, we were
hired (Klupp et al., 2016).

2.2.4. Biochemical and Histological Changes after treatment by Ganoderma lucidum:

Genoderma triterpenoids and diabetes have been shown to inhibit this enzyme in clinical
studies for a variety of causes. Because Ganoderma has the right impact and medicinal
potential, we were hired (Paterson, 2006). Since the rats in G. lucidum group had lower blood
glucose levels than those in the control group (P 0.05), the pancreatic beta—cells' stimulation
of insulin secretion was also maintained. Glucophage polysaccharides limit the absorption of
glucose from the small intestines, maintain a set blood glucose level, and indirectly control
insulin release through the regulation of insulin production (Lee et al., 2001). When compared
to a diabetic control group, therapy resulted in a substantial drop in creatinine levels. Slows
down the negative effects of diabetes and STZ on the neck, and reduces renal tissue toxicity,
with G. Lucidum (Shao et al., 2013). Ganoderma and Streptozotocin treatment reduced total
cholesterol, triglycerides (tendency), creatinine, and urea in rats, according to biochemical
studies (2018). The beta—glucans in G. Lucidum, which have the ability to produce an aqueous
layer in the colon and reduce sugar and fat absorption, may be linked to this treatment reaction.

Streptozotocin—-induced diabetes in mice was alleviated significantly by Ganoderma lucidum,
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which lowered LDL, total cholesterol, and triglyceride levels by 50 and 150 mg/kg, respectively,
in mice (Li et al 2011). Pretreatment with G. lucidum preserved normal ALT, AST, SOD, and
GSH levels (Shi et al., 2002). Methanol extracts of G. Lucidum, on the other hand, have been
found to be harmless for the liver. Lower serum AST and ALT activity at 96 hours after injury
were evidence of the positive effects of G. lucidum oral treatment (Song et al., 1998). AST,
ALT, ALP, and total bilirubin serum biochemical indicators of liver injury (Yueh-Wern Wu et
al., 2010) were dramatically reduced by the therapy. Diabetes patients who received 60 mg of
Ganoderma lucidum showed no difference in the frequency of degenerative and necrotic
changes compared to diabetics in the control group after receiving the supplement. When
administered Ganoderma lucidum at 120 and 180 mg, acute cell swelling, hydropic
degeneration and necrotic alterations in the liver cells were seen, but their extent compared to
diabetes c (Erolu & Beytut, 2018). The liver's fat accumulation was partially halted by GDLP
at low and high dosages (H. N. Li et al., 2020). A 5-day G-treatment was also required by
Raeta and colleagues (2020). In the case of alloxane, Pfeifferi and G. Resinaceum extracts
have been shown to exhibit hepatoprotective properties. These samples have hypoglycaemic
and hepatoprotective properties, which may be due to the presence of antioxidants such as
gallic acid (Zanoello et al., 2002). Polysaccharides in G. lucidum also induced lymphocyte
proliferation, according to the researchers (Liu et al.2002). Polysaccharides found in G. pfeifferi
EtOH extract may also affect the regeneration action on pancreatic cells, although this effect
has to be further investigated. It has also been shown in high—dosage GL treated groups by
Pan et al. (2013) that the number of cells has grown, which suggests that the GL may have
the capacity to remedy pancreatic islets. In STZ-induced diabetic rats, G. lucidum showed a
hypoglycemic impact by reducing pancreatic —cell death and promoting —cell regeneration (J.
Zheng et al., 2012).

3. Conclusions:

Diabetes is a major public health issue that affects people across the world. The high expense
and potential adverse effects of medical therapy make it difficult to provide. Natural
supplements like Ganoderma lucidum, the subject of current investigations, are being
considered as potential treatments for these issues. Unlike oral anti—diabetic medication, this
mushroom is believed to stimulate insulin release, reduce blood glucose concentration, and

successfully lower blood glucose levels.
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Model)”
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Abstract

The agricultural sector in Iraq suffers from the phenomenon of increasing rates of losses in
most winter and summer horticultural crops, including the bitter orange and mandarin crops,
and then the low rates of marketed ones, due to a group of internal and external factors that
surround these crops during the chain of production and marketing processes that these crops
go through. Some of these factors can be controlled and others cannot be controlled, which
makes the crop under the weight of these factors combined, which is a waste of the resources
that were used in their production as well as the losses incurred by both farmers and marketers
of these crops alike. The research aimed to determine the most important factors and reasons
that lead to this loss of crops in Baghdad province through the use of factor analysis of its two
types, exploratory and confirmatory, and by selecting a random sample of farmers and
marketers of the crops and designing a special questionnaire form for these producers for the
2021 harvest season. The estimated results showed that the percentages of post-harvest
losses of bitter orange and mandarin crops at the level of orchard owners amounted to about
17% and 38% for each crop, respectively, while the percentages of losses of marketed ton
reached about 13% and 12% for each of them, respectively, at the level of wholesalers. . The
estimated results also indicated that the coefficient of loss, which was determined depending
on the factors that contributed to its formation, is affected primarily by the factor of the lack of
suitable stores to store the crop in the orchard after harvesting, which occupied the largest

percentage of its composition at the level of orchard owners by 91%, while the factor of the
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delay in the sales process to retail owners and single sellers is the most important factor
affecting in reducing the loss of horticultural crops at the level of wholesalers in the local
markets by 91%. In order to solve marketing problems and reduce loss rates, the research
recommended the need to pay attention to the harvest after harvesting, by following the
procedures of storage, transport, loading and sorting according to modern scientific methods
and the use of modern technologies in all marketing operations starting from the orchard

through the markets to the consumer’s table.
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3 . Steven G Medema, Warren J. Samuels, The History of Economic Thought: A Reader,
Routledge, Second Edition, 2013, p514.
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6 - Antoin Murphy, Renee Prendergast, Contributions to the History of Economic Thought, first
edition, Routledge, 2000, p 209.
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8 _ E. K. Hunt, Mark Lautzenheiser,History of Economic Thought: A Critical Perspective, M.E.
Sharpe, second edition, 2011, p 313.
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10 . Alessandro Roncaglia, A Brief History of Economic Thought, Cambridge University Press,
first edition, 2017, p 219.
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12 _ Henry William Spiegel, The Growth of Economic Thought, first edition, Duke University
Press, 1991, p, 395.
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14 _ Antoin Murphy, Renee Prendergast, Contributions to the History of Economic Thought, first
edition, Routledge, 2000, p 209.
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Abstract

Keynes is considered the savior of the capitalist system and recommended the adoption
of the principle of flexibility in allowing the state to intervene in the treatment of the crisis of
1929 after its aggravation in society, due to its great ability and potential with its capital and
general power over individuals. And in fact, this was done, and the capitalist system reached
the optimal solution in dealing with the crisis of the Great Depression thanks to the ideas of
the economist Keynes. The classicism and the Keynesian school, then the second axis, which
touched upon the most important crises faced by the classical capitalist system and the
mechanism of transformation according to the Keynesian approach, while the third axis came
with the most important conclusions and recommendations. Shifts in classical thought through
Keynesian theory. Economic cycles had steep ends, as they were in the Great Depression in
1929, and the subsequent transformations in the capitalist theory itself. When the Keynesian
theory was adopted to solve the crisis, its higher ends (periods of recovery) and lower ends
(depression periods) became less severe and influential in life. Economic. As for the
recommendations, it is necessary to follow flexibility in any economic approach in order to

ensure that the goals are reached and achieved well.

Keywords: transformations of the capitalist system, Keynesianism, continuity factors.
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3 6(9) ORI e e (Grise aladind me GV dgand Alell el 2 LY dps o Aol
- DA (e Aise desana (o (gpaal A8 2l dedall e ebite Al 5el) i
Giad Al R L (b Ao dall ISl i Gl aalgl e B Al 5ol (6S Laie L)
- Gl Z U (g (i o Jpemall Loddind) 2 1Y) CadlSs (e dpu a5 5) ¢ (Galaal) 2 Y
Gy s el Cals Jg¥h Cla e A B jge ) la) ey Al ey (o L
COAal (A Garadnl) ulke de g Aiee EDA Jab Aime Glajie il gl 56U
(Sl cula e k) Glajaally el Bl Lledll dadall d5)lkes Jleall 131 oa
P A AL gie el (Sarg S Alal) il jaall dgladd) DAL

Adaall) dgllaal) DA

TE
Lbaill A1)

Lledll la yiall slhaall e A (g5l Aubadl) AN Laal sS5 Al a siS) sas gl addeg
A (e S0 Al A Ll ()6Si oSN e sasgl) Ll Ll W) ()65 1 (g5l (gl sl
ZEY) G @i U DA A (aid Lalm) saasl) Gleh e @iy cila Al dslladll
Cailal) Ll L2 U ) ggiall Lo Jpeaall ardiuall # Y] CllSs e At g gl Gl

e sl ol gaean Ll 5elSH Canpat Jian (53 Cila il Cuils ggd Al el Al
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Aaladl) Algil) &)l Gubial) 138 Baatsg ¢ (15)@laial) 8l (uliba 4ie sy dabiadll 35l
Al & (A1 Bl clgands Rl i Cila 2alls (Cilapdall Giila () Cilajaally cA
A alaiiul el aall (sgie die (LualSl) Lgadad Saall cilajially Laledl) Cila dall oy

b AV AL i g duledl)

Aaledl) cala il
TE - i

ALl gudr K Calsyal)

Aallll cilajiall (golod daladll Lgala yie (9Sig 2alsl) dans 3aa AN (oo Lalh oSl Basolld adle s
Adadl) gla e ()5Sag sl o B A 3 ) g L ciSH e Bangll Lol Audedl) LgDlanal
Slodall (ga50al) Jalall sa sl 1aa 8 aodiisal) Cglul) o) L Lglaaal A5alSl il jaall (e B
¢ i) 2350 Bpnse Iyt illiyg Slsdiad) Uadd) Hlae¥) 8 gy ales aslul 525 SFA
A€ ol SLai®Y ) sy 43} LS ¢ 39w 38 e Chnagill die 5ol axe Eigan Al
age B 8eUS) are Claanay GBI iy #3sail (psSs lo 508 gl 13gly L (6) ol
i ) (7) Bslai@Y) 5eUSH b (ge 5 de ) Sall Apanadilly 4l 5oUSH (ggise (ulil] p2iiung 52al
The Stochastic Frontire alsdall sgasll &ld ~ly) Ally 4yl ddsall s aladiuls by
Ei sl Jeais aniiig (1977) 50315 Aigner sl (e syl ) Production Function
grall Ll Uil ey 56l axe dlls Jiey Jo¥) eiall ¢ o golon Slidia (il Legd opis

(13) :0e Ble Slgdall adl) 055 Vi al Sayg gAY edadll jilias Jiad U

Ei=Vi+Ui
:o) A
z 5B oY) Wadl) :Ei
Ciragill sguy oulall Uad :Vi

3. <1) pac s :Ui
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rags + dandy Alidlaay 3hadl 3 sl Jpeane U1 adly Aipe (e S gV A s s
bl cuddig gl 1.7 58 zlubs aigs Ose 4.5 cidy @halls deg)jall daludll o)) L1 Jgaa
B9 wisd [ w38 337.6 hagiall caaly 3 Lilly dalai@y) gl s (A1 U Adadlas (e
sl yiadl Jseanal 1igs alca¥] s pam I ufi oy Byslaal Jsal) clinliily 43 lae Aaiii
Con o dualdl) 455alh Janly Cielag , Wy dabusad) Cus (e Apally (g Adadlae Cragasl

1 Jsine sl Z Y 508 lalis i Las Alidlas oty dalsal

2020 alall Cllsilaall Can 3hal) b oadll Jpamad Znli¥ly # Yl daluall .1 Jpon

aigdf aiS Laluy) bl Y agfAaLusal) Aablaal)
374.2 1,360,166 | 3,635,270 (S5l
497.2 3101 6237 558
444.3 29873 67224 Al
411.7 7245 17598 )
512.7 8816 17197 ) sh
332 14812 44616 ik
383.2 1951 5091 S
419.1 31494 75174 Ll
611.5 8198 15636 cndl) 3ba
430.7 3528 8192 Caail
511 105529 206548 FIRE
347.5 51054 146922 il
407.4 57786 141820 B (g3
519 72647 140000 e
0 0 962 Syl
337.6 1,756,200 | 4,528,487 £sanall
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S Baxiall Al e IS Y dasiie aalgll Ghall jlus 182500 sk A< CallSil) Cua g L

Lagio Ll Alaugiall LIKH CllSal) (g0 % 77 g L dadloe hall L 140500 Jss caaly
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pea il Osfgnn Cneoliall e 40 () (a8 cseanall Capad dagl o aglliuy Gaehall il &
zl) Ap lee laluall i e il s2e ) (hmr Cigiall 1ag asede yaudl o a2y dlall
pgie %0 22 o)) o Db L casSall Gusadll o dradie e (5SS Ligud Shhag AL LSy
DY) Alig (e Sl g i) s agin gl il Cile glsu CDIeY) ) 2 Y1 pariing
Dlel M deg)iall agilabios aslons Loy (ub Y dpd dang ceball 25a e ) Lea sliall dadiy
Al Camdd il )l ) il ) Cnag Algall (e agiliaise il Al e Mad ¢lpiad
ceeiall Jaal alas) b lld iy Jpanall (s Askssudl

- o) J ganan Cipall) dagl L3 Jgia

% olSU Y1 (ya sl 5 il
22 P CPRFCHA
18 9
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20 A ol (3gmse
100 & sanal

- Alauwy) slad 1 jaadl)
pugall ) die Bl g el AN BeliSl) paEll axial) gisl) uag
Loyl gl L) Al (3 Ao (SFA) dulpdal) agaal) gl aladinls 2020-2019 130

: 48 glal)

Al oag ¢ ddlgdall dgaall Ll Ally ddy2a de)je IS Lgulidy duiil) 5oLl pain (& (il
Jadl s LS bl 3 5 ol JSLie e Plad ) le Wall Al 56l Al dlie
1Y) Ll 3aly Uad (gan A aaig ¢ el 3l g Uil b
Lnyi = by + LnXi + (Vi —ui) ........ (1)

:o) 3l

Lgin gl (1) el Jomns (e datial) luasl) Jleal 2 yi

ol by heall gole (s danigia 4l Lala i pigal) Slpall Uadll 2 Vi
Bhaull (e dajlall Gaghally (uldl) elad) dadug

(1) Aslaall 3 z 30 Gl e A Bl aae Jhay Slsdie yie : U
Y sl ey daie IS 8 adsiall ) e edl) 2 L) dasd (pe cann Ll 56 (d

R Z\.CJ‘)AM w\ 5. : TEI
ddeydall el Z i) yi
LA e A (ggiuall alasinly Loalia®Y) 5ol el ey jall JiaY) Z ) ¢ yit
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Cilales 38 (5yn9 Frontier Slas¥) gl lacie) &) 50Ul (uliy 2 39alY) cilalas il
f Ry At dua EOG, A
e Juznil a5 (OLS) Ordinary Least Square 4nlie¥! syall cilaspall dasylay joinl) —1
eadl lacla Ghyf}.” «Slad (BLUE) Best Linear Unbiased Estimator jaic je Jad
(10)hlaie 55 A By gaball jsaall (1o adadiall
alatinly elld dijatie e a0 @b LS Clebedll il By Jaleall s s dalls =2
daneadl (gall clayall dish
. (COLS) Corrected Ordinary Least Square
au s (ML) Maximum Likelihoodalae W) Jlaa¥! dayhay Alall Gilales pass sale) =3
(TE) daal) 5ol clal
obusl i dlly ) (1) dabeall 8 Ailglall Al Jagas o Alglal) 350l sbuls 5oLl 22 il
dpeadil] Gl yaiall Ciled 2350 12 b ¢ daeluciall Laaileslll ANl cawle 5iTrans loge
¢ adina i€ sl e daiiad) Ll aldie) e Dicad lilu daizgally LIS ALl ¢l pad)
38k TL Gaears Alsdall 3paall Cuslal aladnnly L) L€l uldl axdiesdl Iz 35ad) o3 1
Ay Ll
Lnyi = By, + B Lnx; + B, Lnx, + B; Lnxy + B, Lnx, + Bs Lnxs + Bg Lnxg + B,
Lnx; + By Lnxg +Bo(Lnx,;)*+B(LNX,)*+B; (LnX;)*+B a(LNnx,)*
+B3(LNXs)*+B14(LnXg)*+B5(LNX7)*+ Byg(Lnxg)*+B 7(LNx; Lnx, Lnx;Lnx, Lnxs
Lnxg Lnx; Lnxg) + (vi—ui) ...... (3)
IS
o 1 oyshe el (e Aatiall el Jlanl ¢ yi
sl daluall : X1
axSIL /Uyl alew + X2
paSll [Syall aladd) £ X
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pxSIL [ Hehl) daeS s X4

(A=) V) dasll : X5

(Aol gsll Janll = X6

(i) gl3all yae : X7

(ds) 88l Clgins : X8

(Ll Lhsall je olhdVl) Jlode et Vi

Al sl axe oy Jlgdie e : U
¢ Ei sl o slae¥h Jays I8 508 5ol aae Alls olé dunhaial) i) e adatl) e
Uas cala 4l 5% sl Watd) gl ) LS L damy o) img GHlsdll i i IS 0l
(2als olatl) cuilall (salal ajss 4l (35K Ui 50l pxe dlls e ) Uadll Lol alall isill oy
diag (2) gasaall BeUSN Jinia e Ll Calad) e 8 Bl aae Alls of ks L 1
Biyha i 5USH Ayl sl 2elsdll DA ey Sl Uadll dayday Liayl dayylal) 236 e
O ALl o) ) 5eliS Y Lalall e gane oy (53 (s3saall il Slsdial) (gagand) Jubal
IV Gl i) e A isall Tl aeiins o (Ko LS 5ol ade dayy Jiah Jinially ddais S
sy dpalai®¥y dusbid) Chaiiall i das)ls Gleda d9ag Jidiy Sllly Gl slad) asag
sl (5350a Jlatl) Lyl dall 5oLl o ) Auhll e sl e 2l (8) GlsmY)
Jhie e Copmill Zulu¥) zY) cDlane e 3Gl Agind) dudle sl 2yl Al ol
Ciean @iy o slae Y el slel) 2y Slodall jutally Afias Lol 5ang IS 56l pae dales
slmd & el Jsuanal gl 44 e Lpaddl) DR, A3l )i Alalug Aglsde §ygem
:2020-2019 )3 aussall 85150l
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Cad) die A el gl (SFA)Ablgdall ygual) cgluls (TE) Auil) 5elisl) i mils
2020-2019 =03 awsall

Lunylelll A alasinly (SFA) ddlsiall agaall dalas Cagluly (TE) duill 5USl) ¢y
5ol s L) L) &l cpuaiall #35a) acad g ¢ (3) Alaa (TL) daalocial
Ry Y] Ay angen dal)
¢ N daadl el ¢ eadl A€ ¢ Sl slend) LS ¢ Lysall sl BaeS ¢ A3l dalindll)
Ghuiall Glabedl Sy Je Jgaall a9 )5pall Glgin ¢ & hall jee ¢ gl Jeal) cilel
(OLS ) dnlie¥l (gyall clasyal) a5 @bl D dualuiial Gpaiyleslll 2 L) Al & il
Jsaall & il cafiy (ML) alae¥) Jlial) &k ( COLS ). daseadl (gpuall clasyalls «
iaaS) ol il b sl e Alggaall Ll o piiall Slaleall il maia g 4 (4)
) Ao glhe (B () ez Y
QLY Al ahdall (TL) dwludedl Lujlesll) -1 dly cladee a8 4dss

Anlie¥) geal) laally daacadl geal) Clasally el

dalzal) daid daid dadd
dalalll dalalll dalel)
Bk | dipky | Ak

o o

(OLS) | (COLS) (l(/lL)

B0 -3.865 -3.471 80.064
Bl 1.289 1.289 -4.137
B2 33.694 33.694 7.058
B3 5.813 5.813 -4.200
B4 -4.307 -4.307 4.173
B5 -0.028 -0.028 37.597
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B6 0.007  0.007. -1.137
B7 -74.438 - 29.959
74.438

B8 59.037 59.037 -73.740

B9 -0.014 -0.014 -0.041

Sigma 33.506 41.466 65.086
squared

gama  —————— 59.000 99.996
Log like lihood function = -27.213

1o adgie K LS caadd (OLS ) dalie¥) gpuall il daph of gt Jeanl) (e
phae ¥l IS daphe 4 capal & (=3.865) dalaall Zad il M ( Bp) adatiall giall laalgia
s gl it Ay eladY) musal a3 adl ey 13ag Jidaill 8 sadiaall (80.064 ) (ML))
AN A pansiil) o prial) Slalas o Siay ¢ il Jpaane z U b e asli€S (gl dllia
o3¢ Aaed) aill Gle Chay b Lads ¢ Clriall sdgl i) Cligsall dueluiall duaile ol
i ) (ML) abaeW) ISV Ak 33y Ao daalaidy] dplaill shic aa Lg8lsh (saag Glaladll
LAY Ll A lae bl Juad)

X, ds g5l daluall -1

2 ) LSy Aalisall gy Lanall ALY ) i g Al Aoy el Aabisall uiie 5l Gl
@ W) (amiay deg)sall clalusall By o) Glld iy ¢ Lpaba) Aol shaial Adlis 4
de g pall AdlaY) lalisad) G ein sl disalll i Can 698 3 Slalusall b zussill
> parad W ]l Jseane dead dayd (s Aapal 2OV slhiay &)y ol il
Byonay ke 0sSY gl o (sl el £y Cilall Aol iy ol lalisdl b e S
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Xy Lyl sbans -2
Bl GSai a5 Linge Lysdl slew ki 5LE) Ciela

@ (Y1) Llatas Lsall slews 2 ol 13U ¢ Y 4aS) ainal) paially Lysal) slaws (Ao
ibiall (e 43l (g1 L@y il (3hasell dallae 203 A iill o2 g (%7.05) lakes £ Y1 5315 I
Loyl 305 el (e Aainal) 20aSh) (48 Ljoal) dlews 20aS 5005 e

X3 oSl slacd) -3

Bogpall i TL Y Al 3 jiall Aabeall Gl oy poiiall dugina e cpie T laa) DIa (e
S (5250 (Y1) Aty 23nall 2y9all 2y 136 ¢ (= 4.201)4d Qg pal Aad Cualy 31 3 5all Ln by
s2Lai®Y) slaiall Aalliag Al Aigyall SLE (o) (i Anill 038y (%4.201) donsis Z Y] il
Oselpal) Lganiion Al sloadl LS (o) im Vany ¢ V) AaaS a1l o) 50 5550
gall aladial & 508 dgag 38 Lee agllaal) (Sgiusall (358

Xy 0 Lol ds -4

05 A (o Al ) Al 5S35 (L) (3laiall e 4.173 Al yyiullyuiia 5L il
(%4.173) dowy z 1Y) AaaS 82l M 535 (%1) Aty jsdll aladiind saly of () zslilly

Xs : N Jasd) -5

Gl gyl i ) Ay b ukiall Aabeal) ad Oy ial) dugiaa tla8) DA (e Cpi
osially (M) daall (g dnladV) A (805 8y duase (V) deall paaie 5LA1 Cielag €254l
%37.597 Jlaies ) 5315 I s25me %1 ylvher V1 Jeallaly 1306 cacinal

ol e (g caiall Jealae (58 Limd Ziaie 5. (galai] (laiall Zaillas 3 Al slag
C N el e S Sy s

X : Goal Jard) =6
g o(—1.137) curly ) alls b puxiall Zebeall dad Oly uiiall dgina cpin t laa) DA e

e Ju 1385 (%1.137) dsusy z W) musds ) (g5 (%1) Aoty axdiiadd) asall 5305 ) e

124
Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798



% g€y ol (3laiall Al Al ol ey ¢ yudl) o he (e gl Aladiu) B 50 dgag
Ulas 563 23 Oly eorll Jaall o s <80 aaiad eyl gle (2 3gngall aBlgll aa i

X; 2 gl jee =7
On Aala¥) 3D ) saie gola®y) hidl ae (29.959) &l jee e cihlal il
Bl sl I gas (Yl) Ay el e 83l O ) (el LaaS) @l el e
ol 2l A e bl jee el e dlyasnad) gl dllad) dugiadd) 0)5.(%29.96)

Xg 5pAll g —8
s 7Y AaeSy 5all G el AN ) s Ay Dlle 88l Cilgin juaie LA Cels
ila il Al AV dileal 50 Jlae 8 golall Bpa o) 3 ¢ ALY Ayl shid ddllie
V) o la) 50 Al G aad 58l 80L) ) e 13 58l Sl da £ ) 80l e
ue gl dee sk (8 Juel JSG @haddl Plaan) are g8 LSl Bl 238 s O5Ss Mg

DAl Bd Clging jee (Gt G Bl ()l (a8 o) cdulyal)

Oe ol oSly OLS @l 3 dage AflasV) Ligieall 203 ciiall Ligies ) dpilly Ll
53l Claleal) (558 s Sllg Abilan) digina ) ML gpsad) Alal) Ciledaa (6858 o)) (g9 puall
aie 33galall aaiaall il Laully anall Bpias Ui Uadd) 3gaad A0aiag 5o (58 ML 4 yhay
A s dla o) e AN (27.213) Al dad Jldial aadY dudilelll dllall cialsy L (16)
o el gl Al SSH (B g 9)a) Clpitie dlis ) gl o Al sl B Ll g
Ghb Gy o lgiades 58 Al Lluial Dpaileslll A UY) ANy ad ey ¢ Auhal) Lelgls
ail) 3oL ol o b lgaladin s gl HLEVI i ) (OLS , COLS , ML ) i)
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a:\:!\j.ﬁwj\ deaj\ d:dAZI t_ljlm\ L.ééj ‘_A:— M.Lu)lasj . REN ‘_A:— dS ‘)_..u.aﬂ\ dyAM &)b.d (TE)
Colul 33y Ao 5umdl) Joemna o)lial damll 5oLl )8 . Frontier gl aladiuly SFA

2020_2019 L;C\J)n e.mjAﬂ a"_\a.tj\ 2\..\35 ‘éﬁ ):\a..ﬂ\ tJb“d 2\,3;51\]\ E;Uﬁ\ ngdﬁﬁ c_;\tu 5 djh

SFA) 4dlgdall dgaall Cgluls
Dlgdall 3 AN

Belasl) selasl) selesl) FAFNY

anall | eohall | dssll | eohall | Al | g hall | dnEll | el
TE% TE% TE% TE%
66.37 34 64.58 23 62.85 12 3945 1
31.45 35 99.15 24 99.16 13 17.62 2
69.52 36 54.47 25 76.68 14 5541 3
69.52 37 11.90 26 72.52 15 98.90 4
74.21 38 17.02 27 43.51 16 86.53 5
66.37 39 44.36 28 35.46 17 18.27 6
31.45 40 41.65 29 76.68 18 44.36 7
69.52 41 66.06 30 69.01 19 54.06 8
69.52 42 61.92 31 5292 20 6247 9
55.36 43 55.62 32 88.88 21 24.18 10
87.61 44 74.21 33 85.48 22 69.63 11

B il an o Canglp Gl Bie 3 el Jpemna e fyal il SoSI Ciligionn o s diag
(%58) o) dusall Tasgiass (13) desall 8 (%99.16) &l el axs (26) dey3all i (11.90)
ol pelie () (e Cnll A 8 jua ) Jgeana oo fhal Al 5o LSH (gginnal daiill 22a
del)) (o Aaddinall Labai®y] Dlsall o 52 (gl 83L) 93 e (%042) Loy agaliil B3l agilSaly

ol Lo Jolas 81 3)ge st alaal) el = ) alSals g phyial) 38 (o AT imasg juadl) Jpemne
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Gaui lia o e Ja goliall eda 8 il 5elSH Jagie oly ¢ Aediiusdl 3lsdl) (10 (%42)
Dlgall Crardind ol dkiad Cpe il ASalsg (%42) sady V) Z WY1 e el 2 LY 8 Cilal
LJie) Wladiind daliall dalaay|

AlS daaliail 5ol (3aa0 ol el g)lhe () dilpdall 290all Cglud (389 (o Gl il (g
Aalide Cualy dle 25 La i) GLilKQY) gaie o i ol duall ¢l IS G & (e (%100)
Y Gsiue o Jpandl Laniial) LaalaiB¥) 2))gall GlaaS (i duajd ¢ )lhall o2g] az 132
O Jsdll Adlay Lol alil (grine (o Jganll deadiuall 3lsall GlaS aladind ) cdnis
e JS iy bigiuall oigl daaall judll &l ey duail) 5elSll Sligiie

Al 5l Clgiane i A yundl) g5l e () ey dieg (6) s 8 Cib Ganl die
(%18.18) dsus iy 2B 4 pall lialg £))3 (8) laaae (€ (%40) A (%11) o sl
Ll de ¢ lhe Ml

Gie 3 e US cauy e fial) Shaely el Jpemne o fial il oUSH Clbsine .6 Jyoa

2020~ 2019 )3l mssell Cini

. o
%100 | & f‘ ) 5,1
o TE
>TE >11
18.18 8
40
> TE >41
25.00 11
60
> TE >61
40.91 18
80
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15.91 7 st 81

100 44| e

Tl 2yl ibins ey 3o (7) (53816 %8 1) Aiall 5ol lgiosd Ainal sl £ 3 32 il
Gligie lgd (aid® o)lhe e b Baliy i die g)he Jlaa) e (%16) (Jsa Lo il
il i Ll Jemgll 5 ) ) sdageindl A g e b (11.90) oo il 5ol
(4dT) QoA oal Wl deag

: ciluagilly clabiingd)

a1 lyacins o oel) Jemnn ol b BT 8 ind) ) Jeas 01 ) egin e
Sl e lighane (33 pe ) (525 Lan e o) Btypall Bl HLaaly 3lsall ol i al
sg0nll s gl i) Al 5eliSh Jawgia oy Jyemnall aniall Joal) ey 25 ae di
s of Gle U5 e Jpeanl) 5 ) dsaloiiall duinyle gl £ ) Al 38y Ll (SFA ) aglsial
g Jadd ¢ )l GO o Lale¢ daasnndd)l il Sleal (e (%42 ) il 3)lgall aladnal 1528
Eoball JS Gl & (15% 100 AalS dualaid) 5US 3oa5 Al diall £l30 (g -(%90 ) Gsis 4 oS
2L 3l 2B ualie I e AlSe oy die 2e3y Lali) LIS Liate Lo g o)
gl alew g8 yua
Ao 3l clabidl o S e igad ) 630 Lae Cilall Jland gl (530 slaal) day Uac¥) 45
. padl lel
A 35 s ) et Las g3l labiadl) st 8 LIS 080 o Jpemad Jland s
o Ll claliadl b (aliay) 138 (uSaily Jpemnalls ey all culabiall b gl Aasly
sty il el ot Tisman 00 o) sl Bl Lomghi€l) sl ) LS cislseal) 553
b B gl 3 g cmaly (K8 Y1 Y ane ) pie o (el Lea Zullll Cag L)
s 19 sl Jyemane A3 Aadle iy (3l Cilioa) bsh s i YY1y (9IS

Gad (e Ly Galai®) 3lpall s Balely golhall 038 8l & dsalall Cull¥) gLl caall
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Loses Y ) lsmr ol ol pc oISl (mid i b SIS 5} G (n (gl (i
anaal) Lgilig) s 5oy Aiadll 53

A pgmally 2l il palls el 20y 55 R gutl) Al 53055 bl Lan el g (DM e
slaall A< e (goli

Sl sl Lo Y Gonill e (e pall anndil 2 UY) (3hlia 3 Byt Aglugas Sha s
sisal) Lall (ggine oy lgild o ) Basll iy Blugll Wasiul sk 85 pmg Bpsieal
) 5ol gnn Jiel Dl Lealit¥) 3lgal) Dliin ey L CallSall aidg

: sdlaal)
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ABSTRACT:

The Iraqi sector suffers from many problems, weakness management performance of its
duties is one of the most important problems, which leads to failure to achieve the optimal
use of the production factors and higher levels of agricultural production. Therefore, the aim
of the research is to measure the TE technical efficiency using analysis of the Stochastic
Frontier Approach (SFA). According to the transcendental logarithmic production function TL,
a random sample of 44 farmers for Barley crop in Wasit Governorate/Al-Suwaira for the
season 2019-2020, and the model included the production quantity as a dependent variable
as well as the independent variables (area, quantity of urea fertilizer, quantity of compound
fertilizer, amount of seeds, working hours, manual working hours). As well variables that are
related to farm management (the age farmers, years of experience), the results indicated that
the OLS method given an estimate of B, (-3.87), and in the COLS and ML, it (-3.47) and
(80.06). The signal of the studied variables, comes identical to the logic of economics, except
area, compound fertilizer, manual working hours, and experience. Average TE is 58%, this
indicates that there is a deviation in the actual production for the optimum output of about
42%, and could be achieved if farmers used the available economic resources in optimal
ways, this means that the farmers can increase their production by 42% without increasing
any number of economic resources, and the logarithmic function of the ML is (-27.21), an

indication that there are technical changes adversely affect in random variable thus in TE.
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On this basis search recommended following modern scientific methods in the farm's
management and re—distribution economic resources so as to ensure the same level of
production or more while reducing costs as well as developing the use of modern means and

techniques in Barley farms.

Key Words: Astochastic frontier analysis (SFA), Technical efficiency.
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Abstract:

Background Urinary tract infections in women are more common, as the urethra or urethra is short, which
makes the distance for bacteria to reach the bladder shorter, and urinary tract infections are transmitted to
women when they have sex with a man who has a urinary tract infection, and not often vice versa. It is also
worth noting that With age, UTIs in men become more common. Methodology Five mL of blood was
withdrawn from the brachial vein by medical syringes and then divided into two parts. Then, 1 ml was
placed in single-use test tubes containing 2-EDTA and kept in the refrigerator until the total and
differential count of white blood cells were tested. The second section was for chemical and
immunological tests. In sterile plain plastic tubes free of EDTA, the samples were transferred to the
laboratory, the tubes were left for blood clotting, and the blood-containing tubes were placed in a
centrifuge for 10 minutes at a speed of 3,000 rpm. The blood was separated by a series of blood serums
using a sterile Pasteur pipette. Then distribute the serum into small test tubes of equal volumes (120 I).
Several immunological tests were carried out, including Interlukin 1 and 2. Result effect of infection with
urinary tract infections by Klebsiella bacteria on the concentration of IgM and IgG antibodies, where an
increase in the concentration of IgM antibodies was observed in men more than its concentration in women
where it reached a concentration of 13.1 compared to its concentration in infected women Urinary tract
infections reached 12.9 compared to 1.5 in control, and we did not notice an increase in IgG antibody
concentrations in either infected or control women or men. The decrease in the level of globulin 1gG and IgM
in patients with renal failure.

Keywords: Urinary tract infections, klebseilla pneumonia.

Introductions

The causes of chronic renal failure are multiple, including acute glomerulonephritis, obstruction (urinary tract,
hypertension), excessive use of some medications, and diabetes. The occurrence of pathological infections
associated with disorders in the immune system, such as the total and differential number of white blood cells
(12) Bacterial and viral infections account for 7%, polycystic nephropathy 3%, urinary tract obstruction 2%,
and other unknown intervening causes (14%). @# Clinical symptoms of kidney failure begin to appear in all
organs of the body because the kidney disorder has a general and comprehensive effect on the rest of the
body's organs® Symptoms include fatigue, mental and physical exhaustion, lack of appetite, itching, and
weakness® Sexual urination, especially at night, peripheral neuritis, pallor of the skin, vomiting, nausea, heart
failure, convulsions, and coma, osteomalacia, decreased urine output, swelling of the legs and ankles, and
fluid retention caused by kidney failure, all of which indicate uremia, the clinical syndrome.associated with
kidney function deterioration due to renal failure and defined as a toxic condition represented by the presence
of urine components in the blood @ in addition to other symptoms such as vitamin D deficiency, anemia,
and hypertension) in the blood “%)-One of the most important complications of chronic renal failure is
anemia. Its severity is proportional to the duration of the disease and the duration of dialysis treatment, and it
varies according to age and gender®® Others include a deficiency in the hormone erythropoietin, which is
responsible for stimulating the bone marrow to produce red blood cells (RBCs), malnutrition, blood urea
poisoning, and the occurrence of hematuria due to the high level of urea and creatinine in the blood resulting
from the failure of the kidneys to secrete them. (415

Methodology:

Urine collection

Urine samples were collected in sterile glass bottles and based on mid-stream urine. These samples were
cultured on MacConkey agar media, Mannitol-salt agar and blood agar, and the occlusion was incubated at

37°C for 24 hours for the purpose of diagnosis. Bacteria growing on the media.

Identification of microorganism
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Cultural characteristics

Blood agar, MaconKey agar, and manitol salt agar were used to examine colony morphologies, culture
properties, and growth or lack thereof on the various medium.

Morphological characteristics

The phenotypic characteristics are studied through the work of Gram stain from different culture media, and
the shape and size of colonies, color .

Collecting of blood

Five mL of blood was withdrawn from the brachial vein by medical syringes and then divided into two parts.
Then, 1 ml was placed in single-use test tubes containing 2-EDTA and kept in the refrigerator until the total
and differential count of white blood cells were tested. The second section was for chemical and
immunological tests. In sterile plain plastic tubes free of EDTA, the samples were transferred to the laboratory,
the tubes were left for blood clotting, and the blood-containing tubes were placed in a centrifuge for 10 minutes
at a speed of 3,000 rpm. The blood was separated by a series of blood serums using a sterile Pasteur pipette.
Then distribute the serum into small test tubes of equal volumes (120 I). Several immunological tests were
carried out, including Interlukin 1 and 2.

Result and discussion
Table 1 Effect of urinary tract infections by klebsiella pneumonia on the concentration of antibodies in
both men and women

gender case of patient Mean Std. Deviation
IgM concentration male patient 13.1000 1.52388
control 1.5900 1.18645
Total 7.3450 6.05227
female patient 12.9000 1.19722
control 1.1510 .82206
Total 7.0255 6.10943
Total patient 13.0000 1.33771
control 1.3705 1.01863
Total 7.1853 6.00463
IgG concentration male patient 8.0900 2.10631
control 2.3900 2.52870
Total 5.2400 3.69871
female  patient 8.9000 1.79196
control 5.3000 9.19227
Total 7.1000 6.70499

Table 1 shows the effect of infection with urinary tract infections by Klebsiella bacteria on the concentration
of IgM and IgG antibodies, where an increase in the concentration of IgM antibodies was observed in men
more than its concentration in women where it reached a concentration of 13.1 compared to its concentration
in infected women Urinary tract infections reached 12.9 compared to 1.5 in control, and we did not notice an
increase in IgG antibody concentrations in either infected or control women or men. The decrease in the level
of globulin IgG and IgM in patients with renal failure. The decrease in the level of immune globulin
concentration in patients with chronic renal failure may be attributed to several reasons, including the
accumulated uremic toxin, which inhibits the synthesis of immune globulins in patients with chronic renal
failure, as well as a decrease in the numbers of B-cells, which are the basis for the synthesis of globulins. As
an immune response against different antigens, and that taking some types of antibiotics and some types of
steroids contributes to a decrease in globulin concentrations in the serum of patients with chronic renal failure
by inhibiting its re-synthesis The concentration of IgM globulin was slightly lower in the presence of bacteria
due to the fact that IgM is the first immunoglobulin produced in response to infection and that the severe
bacterial infections suffered by kidney patients led to a decrease, so the decrease of IgM confirms its
importance in the defense of the host because IgM contains 10 sites for antigen incorporation

Table 2 ANOVA table of urinary tract infections by klebsiella pneumonia on the concentration of
antibodies in both men and women
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Type Il Sum of

Source Dependent Variable  Squares df Mean Square F Sig.

Corrected Model IgM concentration 1353.6162 3 451.205 309.097 .000
IgG concentration 261.846" 3 87.282 3.543 .024

Intercept IgM concentration 2065.113 1 2065.113 1414.701 .000
IgG concentration 1522.756 1 1522.756 61.813 .000

gender IgM concentration 1.021 1 1.021 .699 409
IgG concentration 34.596 1 34.596 1.404 .244

case IgM concentration 1352.453 1 1352.453 926.495 .000
IgG concentration 216.225 1 216.225 8.777 .005

gender * case IgM concentration .143 1 .143 .098 .756
IgG concentration 11.025 1 11.025 .448 .508
IgG concentration 1148.704 39

a. R Squared = .963 (Adjusted R Squared = .960)
b. R Squared = .228 (Adjusted R Squared = .164)

Table 2 Analysis of variance of the effect of infection with Klebsiella bacteria that causes urinary tract
infections on the concentrations of antibodies in men and women compared to the control, where it was noted
that there were no significant differences between the concentrations of IgM and 1gG antibodies depending
on gender, meaning that there were no significant differences between Infected women and men with urinary
tract infections, and it was also noted that there is a significant difference between the infected and the control,
and there is no significant difference for the interaction of sex with the pathological condition As shown in
Figure 1 and 2 . The presence of "inactive" natural IgM antibodies in the blood of normal individuals provides
a primary defense against infection and promotes healing of infected cells. Thus, a decrease in IgM in
glomeruli indicates cellular damage and may warn that this damage exceeds the ability to repair.

Through 1gG antibodies, it is possible to know if the infection was previous, so the antibody of the type IgG

increases, and as for the IgM antibodies, it indicates the recent infection, so the antibody of the type IgM

increases.

case of
patient
M patient
[ contral

15.00

1000

500

Mean IgM concentration

0.00

male femal

gender

Figure leffect of urinary tract infections by klebsiella pneumonia on the concentration of IgM antibodies in both men and

women
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Figure 2effect of urinary tract infections by klebsiella pneumonia on the concentration of 1gG antibodies in both men and

women

Table 3 effect of urinary tract infections by klebsiella pneumonia on the concentration interleukin 1 and 2 in

both men and women

gender  case of patient  Mean Std. Deviation
interleukin 1 concentration male patient 10.40 1.897
pg/ml control 3.20 .789
Total 6.80 3.955
female  patient 12.40 1.265
control 5.60 1.506
Total 9.00 3.742
Total patient 11.40 1.875
control 4.40 1.698
Total 7.90 3.960
interleukin 2 concentration male patient 62.70 10.436
pg/ml control 17.60 5.190
Total 40.15 24.487
female patient 62.70 14.712
control 62.80 5.391
Total 62.75 10.784

Table 3 shows the effect of infection with Klebsiella bacteria that causes urinary tract infections on the

concentration of interleukin 1 and 2 in both sexes, where there was an increase in the concentration of

interleukin 1 and 2 in women with urinary tract infections, where the concentration reached 12 and 62

respectively compared to its concentration in infected men also, where its concentration reached 10 and 60,
respectively, compared to the control, which was 3 and 17, respectively Immunodeficiency in patients with

renal failure is accompanied by changes in immunity that depends on antibodies, and as a result of these

changes, the proportion of immune stimuli such as interleukin and NB increases in patients with renal
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failure, due to increased secretion and less excretion from the kidneys, thus giving a reflection of the
deficiency in the immune functions of T lymphocytes, which leads Decreased production of antibodies. The
reason for the high concentration of this interleukin is that it belongs to the IL-1 group, as the pre-
inflammatory Kkinetics (Pro-inflammatory cytokine) increase rates during immunopathies and infections of
different types of bacteria, as bacterial infections stimulate macrophage cells to release inflammatory
mediators such as IL- 1, IL-12, TNF- and L33, These inflammatory mediators are essential stimuli for the
inflammatory response and for various local infections in the body, which leads to their increase in the
blood, the numbers of white blood cells increase, and neutrophils are attracted to the affected area to kill

germs

Table 4 ANOVA table of effect of urinary tract infections by klebsiella pneumonia on the concentration

interleukin 1 and 2 in both men and women

Type Il Sum of

Source Dependent Variable Squares df Mean Square F Sig.
Corrected Model interleukin 1 concentration 538.8002 3 179.600 88.813 .000

pg/ml

interleukin 2 con. 15277.700° 3 5092.567 53.415 .000
Intercept interleukin 1 con. pg/ml 2496.400 1 2496.400 1234.484 .000

interleukin 2 con. 105884.100 1 105884.100 1110.608 .000
gender interleukin 1 concentration 48.400 1 48.400 23.934 .000

pg/ml

interleukin 2 con. 5107.600 1 5107.600 53.573 .000
case interleukin 1 concentration 490.000 1 490.000 242.308 .000

pg/ml

interleukin 2 con. 5062.500 1 5062.500 53.100 .000
gender * case interleukin 1 concentration .400 1 .400 .198 .659

pg/ml

interleukin 2 con. 5107.600 1 5107.600 53.573 .000

a. R Squared = .881 (Adjusted R Squared = .871)
b. R Squared = .817 (Adjusted R Squared = .801)

Table 4 Analysis of variance for the effect of infection with urinary tract infections with Klebsiella bacteria
on the concentrations of interleukin 1 and 2 in both sexes, where there were significant differences in terms
of the concentration of interleukin between infected women and men with urinary tract infections, which
means that there is a significant significant difference between women and men in terms of the concentration
of interleukin 1 and 2, and there is also There is a significant difference between healthy and injured for both
sexes, and there is no significant difference for the treatment of the interaction between sex and disease state
As shown in Figure 3 and 4. Presence of Gram-negative bacteria possessing LPS protein that greatly

stimulates the release of inflammatory cytokines that promote kidney disease. Inhibition of these
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inflammatory cytokines can alleviate kidney tissue injury and thus inhibition of these cytokines helps early
anti-inflammatory treatment to improve kidney function. Nitric Oxide compound It has the ability to get rid
of staphylococcus bacteria, many cellular kinetics such as IL-1, INF-y have the ability to activate nitric
oxide, which in turn acts as phagocytes that work to kill bacteria, and interleukin is produced mainly by T
and B lymphocytes and immune cells Such as dendritic cells, macrophage cells, mononuclear cells, natural

killer cells, and epithelial cells

gender

M male
I femal

Figure 3 effect of urinary tract infections by klebsiella pneumonia on the concentration interleukin 1 in both men and

women

gender

M rale
M femal

Figure 4 effect of urinary tract infections by klebsiella pneumonia on the concentration interleukin 2 in both men and

women
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Abstract:

Coronaviruses (CoVs) chiefly ingredient enzootic infections in birds and mammals but, in the past two
decades, effort shown to be capable of infecting humans as well. Unconventional of the circulating corporeal
unhealthy viruses are enveloped all over a lipid bilayer, and deprecate their wish cells by influencing the fusion
of the viral envelope surrounding the cell membrane. Coronaviruses coded for the positive-sense RNA genome
of ~30 kb, also encoded for different types of replicase and supplement open reading frames turn are
structurally unique, and encode peculiar enzymatic functions among RNA viruses. These viruses undertake
lavish or medicine throng ranges, hinting at the another of varied strategies involved in the targeting and
regulating multitude inherent that released in responses to the following viral infection. as a parcel out, SARS-
CoV parcel out, we evaluate the factual information on the cleverness of coronaviruses to harmonize a copious
normal of novel viral proteins turn this way for the benefit, serve , and/or disorganize host cell signaling and
nuclear import machinery for the benefit of virus replication. And these proteins prowl burst forth with the

immune system to either stop a recognition or enhance one as part of their pathogenicity.

Keywords: COVID-19, protein E, SARS-CoV2

Introduction;

Coronaviruses (CoVs) are named for the crown that look like spikes on their surface. (Order Nidovirales,
grounding Coronaviridae and subfamily Coronavirinae) that are enveloped viruses of positive sense, their
genome with single-stranded RNA. The sizes of genome ranging about 26 to 32 kilobases (kb) in length, CoVs
undertaking A- genomes for RNA viruses, contains 14 (ORFs) and Viruses are multimolecular assemblies
that range from small, regular, and simple to large, pleiomorphic and complex. They synthesized from virus-

specified proteins and nucleic acids (1)

Those virion comprises of the nucleocapsid center encompassed by the envelope holding three proteinaceous
membrane with spike (S), membrane (M) and envelope (E) which are normal to constantly on parts of the
class Also there need aid other diverse sorts from claiming proteins as stated by genus (table 1). In light of
hereditary Furthermore antigenic criteria, CoVs bring been composed under four primary sub-groupings from
claiming coronaviruses, known as alpha, beta, gamma, Also delta: a-CoVs, B-CoVs, and y-CoVs these
infections need aid gathered with two other families, the Arteriviridae and the Roniviridae, under those request

Nidovirales. This order will be not In light of structural similarities (2, 3) table (2).

Table (1): Types of proteins

Protein Function

N Protein role as nucleic acid-binding proteins
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M Protein (previously known as E1 protein)

The most abundant envelope protein. It is the

“building block” of the corona virion

E protein (previously known as sM protein)

Minor component of the coronaviral envelope.

S protein (previously known as E2)

constitutes the spikes,

“accessory” proteins,

important for viral-host interactions and thus

contribute to viral stability and/or pathogenesis

in vivo

Table (2): Groups of corona virus with host and caused disease
Group Virus Host Disease
1 Feline coronavirus (FCoV) Cat Resp!rgtory infection/enteritis/peritonitis/systemic
enteritis
Canine coronavirus (CCoV) Dog Enteritis
Transmissible gastroenteritis virus (TGEV) Pig Enteritis
Porcine epidemic diarrhea virus Pig Enteritis
(PEDV)
Porcine respiratory coronavirus (PRCoV) Pig Infections related to respiratory tract
Human coronavirus (HCoV)-NL63 Human Respiratory infection
Human coronavirus (HCoV)-229E Human Respiratory infection
2 Murine hepatitis virus (MHV) Mouse | Enteritis/ encephalitis/ hepatitis/respiratory
infection
Rat coronavirus (RCoV) Rat Respiratory infection
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Bovine coronavirus (BCoV) Cow Respiratory infection/enteritis
Hemagglutinating encephalomyelitis virus (HEV) | Pig Enteritis
Human coronavirus (HCoV)-OC43 Human | Respiratory infection
3 Infectious bronchitis virus (IBV) Chicken | Respiratory infection/enteritis
Turkey coronavirus (TCoV) Turkey Enteritis
? Severe acute respiratory  syndrome-associated Human Respiratory infection/enteritis
coronavirus (SARS-CoV)

Those coronavirus genomes will be extensive by and large encodes three wide protein classes. Virions are
approximately 90 on 120 nm in diameter Furthermore hold An lipid bilayer encompassing a helical
nucleocapsid construction that protects the genome. A few structural proteins would encode inside the
soundness virion, also these incorporate those 180/90-kDa of spike (S) protein, an 8-kDa envelope (E) protein,
a ~50- should 60-kDa nucleocapsid (N) protein and the ~23-kDa film (M) protein. Another class of genes
that encodes for the accessory alternately group-specific proteins (figure 1). These proteins would commonly
interesting with every specific coronavirus strain and vary Around SARS-CoV, MHV and the other human

coronaviruses (figure 2).

In case of SARS-CoV, ORF7a/b, ORF3a and ORF6 are accounted for virion proteins. Every protein
principally assumes a part in the construction of the infection molecule, yet they are likewise associated with
different parts of the cycle of replication. S protein ties to a receptor called angiotensin converting enzyme 2
(ACEZ2) and ensuing combination between the viral and host cell layers to encourage viral entry into the host
cell (5). In contrast to the next major primary proteins, N is the lone protein that capacities principally to tie
to the CoV RNA genome, making up the nucleocapsid. Although the fact that N is engaged generally with
measures identifying with the genome of the virus, it is additionally engaged with another parts of the CoV
replication cycle and the host cell reaction to the infection of virus. Curiously, confinement of N to the
endoplasmic reticulum (ER)- Golgi area has proposed the capacity for it in get together and sprouting. In any
case, passing expression of N have been appeared to generously build the creation of infection like particles

(VLPs). In some CoVs, proposing that it probably won't be needed for envelope arrangement. (6).

The last general classification of Covid genes encodes the replicase proteins, additionally called (nonstructural

proteins). These proteins are encoded in the 5'-most 66% of the genome of Covid, which is fundamental for
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polyprotein handling, replicase complex arrangement, and productive infection replication (7). All the more
as of late, it is turning out to be certain that the replicase proteins may likewise encode basic destructiveness
determinants that control infection development proficiency as well as straightforwardly draw in the host

proteome to straightforwardly potentiate pathogenic systems and manage sickness severity (8).
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protein and o s:,‘::e(iﬁ)
viral RNA
Genome position (bases)
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Figure (1): different types of coronavirus proteins (3)

coronaviruses principally infect birds and mammals, causing an assortment of deadly sicknesses that
especially sway the farming industry. They can likewise infect people and cause diseases to differing degrees,
from upper respiratory tract infections (URTIs) taking after the basic cold, to bring lower respiratory tract

infections (LRTISs) like bronchitis, sever acute respiratory syndrome (SARS) and pneumonia (4).

ORF1ab Spike Ja E M 6 7aBa N
SARS-CoV |
3b To8b %
ORF1ab 23 HE Spike “ Sa M N

MHV | L H HE H .
O

E

Figure (2): SARS-CoV and MHV genome structure. The genome structure of coronaviruses is very

conserved among all known coronaviruses. (5)
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Virus serotypes changes

Viruses are interminably evolving due to genetic selection. Their experience inherited transforms through
change or mutation and real inherited progressions through recombination. Error or transformation hereditary
happens at a hesitate is united in the viral genome. An RNA-based metagenomic next- stage sequencing
methodology need been connected should depict its entirety genome, which will be 29,881 bp in length
(GenBank no. MN908947) that coded for 9860 amino acids (9).

Two basic mechanisms that caused modification proteins are included: transformation or may be considered
as mutations and recombination. Modifications in the hereditary material of the infection particles may prompt
changes in the capacity of viral proteins. Such changes may bring about the production of new popular
serotypes or viruses of modified destructiveness. Viruses with DNA genetic material have change rates as
eukaryotic cells since, as eukaryotic DNA polymerases, viral replicatory compounds have editing functions.
The mistake rate for DNA infections particles has been determined to be 10-8 to 10-11 blunders for each
consolidated nucleotide. With this low change rate, replication of even the most intricate DNA viruses, which
have 2 x 105 to 3 x 105 nucleotide sets for each genome, will create freaks rather infrequently, maybe once
in a few hundred to numerous thousand copies of genome. But viruses with RNA genetic material,
notwithstanding, come up short on an editing function in their replicatory enzymes, and some have mutations
rates that are numerous significant degrees higher—10-3 to 10-4 blunders for each consolidated nucleotide.
Indeed, even the most straightforward RNA infections, which have around 7,400 nucleotides for each genome,

will create freaks every now and again, maybe as frequently as once per genome duplicate (10)

Not all changes or error which happen in genetic material that persevere in the virus’s populace. Mutations
that meddle with the fundamental elements of connection, infiltration, uncoating, replication, gathering, and
delivery don't allow mis-replication and are quickly lost from the populace. In any case, due to the excess of
the genetic code, numerous transformations are impartial, coming about either in no adjustment in the viral
protein or in substitution of an amino corrosive by practically comparative amino acid. Just mutations that

don't disable fundamental viral function can endure or get fixed in an infection populace (11).
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A New Variant

A series of tiny mutations found in many British samples of the coronavirus may help the
virus spread more easily. The coronavirus variant is known as B.1.1.7.

Spikes used to
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enter human cells
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Figure 3: mutations and recombination in corona virus (11)
Functions of the S protein

The S protein on the outside membrane of the viruses is a key element included in infection, the trimeric class
I TM glycoprotein (S protein) answerable for viral section, and it is available completely sorts of HCoVs,
exactly as inother infections, for instance, flu infection (flu hemagglutinin, HA), (HIV glycoprotein 160, Env),
(paramyxovirus F) and (Ebola infection glycoprotein). As in other corvids, S protein of SARS-CoV-2
interferes receptor recognition, cell combination and correlation pending viral disease, S protein tie to receptor
by the S1 space incorporate RBD while the S2 which contain HR capable on infection combination. The S
protein key part in viral disease shows that it is a possible topical for immunization improvement, counter

acting agent impeding treatment, and little particle inhibitors (12)

The S protein will be those fundamental antigen part on the whole structural proteins for SARS- CoV-2.
Dissimilar to other practical proteins for SAS-CoV-2, it is responsible for prompting host immune response,
as well as nAbs focusing on S protein because of deindustrialization, innovation developed, and protective
resistance against viral infection. Comparable with MERS-CoV and SARS-CoV, examination on nAbs
proteins of SARS-CoV-2 principally incorporates mAbs, single-chain variable locale fragments, antigen-

binding fragments what’s more single-domain antibodies (Nbs), which target S1 RBD, S1-NTD, alternately
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S2 locales on keep S2-mediated combination. On the other hand, numerous SARS-CoV-2 immunization sorts
need aid under development, involving RNA/DNA-based formulations, adenovirus-based vectors,

recombinant viral epitopes, furthermore purified inactivated virus (13).
Human and risk degree of respiratory diseases

Human coronaviruses were initial recognized in the mid-1960s. There would about hundreds of coronaviruses,
be that only seven sources are trusted which identified that effect people. Those regular human seven
coronaviruses which might infect people are: OC43 (beta coronavirus) HKU1 (beta coronavirus); 229E (alpha
coronavirus); NL63 (alpha coronavirus). Also there are other human corona viruses: MERS-CoV (the beta
coronavirus which makes center east respiratory Syndrome, or MERS); SARS-CoV-2 (the novel coronavirus
that reasons coronavirus ailment 2019, SARS-CoV (the beta coronavirus which makes extreme intense
respiratory syndrome, or SARS); alternately COVID-19). Individuals near those globes ordinarily get infected
with human coronaviruses OC43, 229E, HKU1 and NL63. (14).

Here and there coronaviruses that infect animals could advance What's more make human disease and also
get another types coronavirus. Three later cases for this need aid 2019-nCoV, SARS-CoV, Also MERS-CoV.
(15).

Four human coronaviruses only cause mild cold- or flu-like symptoms. one alteration coronaviruses positions
close by intensive meditation, there are four rotation coronaviruses are circulating in the population currently.
They substitute usual mild symptoms and accumulate they are obliged for an estimated only one quarter of all
seasonal colds. Whereas, ever after period, an experimental coronavirus emerges stray go-between's fierce
adversity as was in the position alongside SARS-CoV in 2003, MERS-CoV in 2008 and nowadays, SARS-
CoV-2 (14).

"SARS-CoV-2 viruses are most closely related to SARS-CoV, that happens to be the beating characterized
coronavirus in structure of epitopes, classically, human coronaviruses 229E and OC43 were viewed as causing
mild upper respiratory tract infections. Into the bargain, organism models of woe were absent, shimmer unfold
suitably in identifying the determinants that regulate disease outcomes. OC43 has been wicked for everyone
the sod to be a cause of both the set cold and other more severe respiratory diseases (14).

Innate immune induction

The elementary confinement is innate immune response by which the signaling pathways in nucleated cells
range represent of examination the invading pathogen's possibility for replication and disease. unfamiliar
interferon (IFN) consent and ejection to the mobilization of macrophages and dendritic cells to sites of
shortcoming, the patterns’ functions to vitality tissue area and tropism, arctic viral efficiency of replication
and elimination of virally infected cells. Besides, IFN regulatory factor 3 (IRF3) which occurs in the IFN path,
replaced on the protein of critical signaling for the genetic released approval is nucleic factor in B cells (NF-

kB) of kappa light polypeptide gene enhancer. NF-«kB is activated past virus is non-native microbe, the sensing
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of viral replication produces via cytokine secretion from macrophages and dendritic cells (DCs) leading to a
broad instatement of immune reply eventually barring fine-tuning the admission to viral lob whereas not

harming the cells. (15)

Viruses unceasingly code proteins which overlap with immunity response either by suppress the response of
immune components or by inducing one of these proteins as part of pathogenicity. Several viral proteins
disorganize the response pathways in order to interrupt the mechanism of immunity and advance the viral
duck and alternatively pathogenesis, these proteins can modify other cellular factors which can also change or
modulate the immune response for enhancing pathogenesis. Coxsackievirus 2B protein are promotes the
internalization of MHC-I proteins and, leading to prevention their transport to the cell surface for immune
recognition. (16)

Coxsackievirus 2B protein likewise postpone the vehicle of proteins along the secretory pathway through
adjusting the Ca?* and H* groupings of the Golgi and endoplasmic reticulum (ER) compartments and has been
proposed to be an instrument of immune avoidance also. Triggers of Flu virus M2 protein initiate the NOD-
like receptor family, pyrin containing 3 (NLRP3) inflammasome making ionic irregular characteristics by its
particle channel movement. Other viruses use viroporins to invigorate an immunity reaction as a component
of their pathogenicity, which include the E protein of PRRSV (17).

Inflammasome enacted by CoV E was first revealed in PRRSV. Obstructing particle channel movement with
amantadine fundamentally inhibition of initiation of the inflammasome, exhibiting a relationship between E
viroporin action and aggravation. As of late, the transport of Ca?* by SARS-CoV E was appeared to trigger
inflammasome actuation. This sets up the connection between inflammasome enlistment through SARS-CoV
E and inflammatory-mediated lung harm found in SARS-CoV-tainted mice curiously, in spite of endeavors to
repress particle direct movement in SARS-CoV E, through transforming V25F and N15A, viruses

reestablished ions channel activity through joining extra transformations after a few entries. (18).
Recombination and mutations led to the emergence of CoV

The ability of viral populaces to arise in the host can be clarified by elements, for example, fast
transformation rates and recombination which leads to both high hereditary changeability and high

developmental rates (assessed to be somewhere in the range of 10—4 and 10—3 replacements per site each

year) (24).

The developmental cycles which drive the rise and variation of zoonotic viruses in people brought about by
recombination in beta-coronaviruses, that include human-tainting infections like MERS-CoV and SARS-CoV,
every now and again incorporates the Receptor Binding Domain (RBD) in the Spike gene. As a result of this
recombination occasion, SARS-CoV-2 and SARS-CoV offer a comparable genotype in RBD, which include
two additions (positions 460-472 and 432-436), and alleles 436Y and 427N. Both 436Y and 427N have a
place with a helix which interfaces with the human receptor (ACE2) (25).
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Diagnostic and surveillance methods

The improvement of techniques in order to recognize infected people quickly is the fundamental for monitor
the viral spread inside weak population. The advancement of reverse transcriptase (RT)- PCR based measures
for the ID of SARS-CoV should help in future flare-ups to quickly recognize the irresistible specialist and
consider early mediation, with proviso which the fitting clinical examples are gathered and taken care of in
the manner which keeps up the respectability of RNA of virus (19,20). Recently, an analytical techniques used
for detection of SARS-CoV that are simple and effective devises in addition to the real-time detection which
are named as biosensors, because of their selectivity and sensitivity in detection of biomarkers that act as
detection elements. The active part of biosensor which used for viral detection are called bioreceptors. Viral
bioreceptors made by immobilization of viral analytes (antigens), which may be viral capsid proteins, whole
virus, called viral fusion proteins (VFPs), nucleic acids (dsSDNA, ssDNA, dsRNA or ssRNA) or viral-specific
antibodies with aptamers. Aptamers bind specifically to targets (viruses) due to their structural conformations
which act as functional biomolecules such as peptides or oligonucleotides. In addition to viral bioreceptors, a
functional sensing platforms which convert the interactions between viral components and bioreceptors in to
a measurable signal called (transducers). Transducers act by conducting polymer surface through physical
absorption, these polymers may be (polypyrrole or polyaniline) or through covalent coupling to the linker
molecule. The electrical signal which is generated from binding of interactions between antigens (viruses’
components) and bioreactor components are amplified through amplifier and sent to microelectronics or data

processor leading to producing a measurable signal (digital display). (26).
Protection’s correlates

Preferably, components of viral freedom and immune connects of assurance ought to be resolved before
immunization created. And so on, it is just like the condition with SARS-CoV, when a fast reaction is required
with high hand an epidemic continuously, improvement of immunization might be started without obvious
information on the segments of a defensive immune response, by using systems produces antibodies focusing
on other respiratory infections. On account of most respiratory infections, both serum and mucosal antibody
responses reactions add to protection; nonetheless, it is critical to decide whether cell-mediated immunity
(CMI) is likewise needed for immunization. Compelling T-cell-put together immunization depend with
respect to the capacity to actuate immunological memory. The animal models have assumed a critical part in

identification of immunological response which related with defense and protection (21)
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Vaccines and antiviruses development

The strategies for the anticipation and treatment of arising viruses by big start after the means illustrated above
have been finished. Preferably, a compelling immunization or vaccine is one that prompts and keeps up huge
centralizations of virus explicit serum antibodies and at local points of viral pathway (for example, mucosal
surfaces), just as infection explicit T-cell resistance. A solid neutralizing antibody (NAD) reaction and the
particular mucosal Ab acting agent reaction are alluring. The adequacy of an antibody is frequently subject to
the natural qualities of the virus, just as the particular arms of host immunity which give insurance versus
disease. Inoculation has demonstrated to be viable in controlling (measles, human flu infections, polio and
yellow fever) and remains the most encouraging methods by which to restrict viral spreading and effect of
arising viruses. Be that as it may, on account of possible worldwide scourge viral diseases, vaccine should
likewise be not difficult to control and store since populaces in created and developing countries should be
inoculated. Moreover, on account of a possible pandemic, production of immunization should be fast
whenever spreading of the microorganism is to be restricted. At last, in light of the fact that the antigenic
heterogeneity of circling infections can't be predicted, the vaccine ought to give cross-insurance against
possible variations of the infection (22,23, 26)
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Conclusion

Coronaviruses effort emerged as a banderole model system to study interactions between virus and host. Their
big genomic RNA encodes the maker of basic proteins, extraordinary of which strive solved structures that
contain unusual protein folds but only predicted functions in virus replication and pathogenesis. The apparatus

of molecular virology, and the gifts to stand up to systems biology and heredity approaches will be able to a
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sufficient understanding of coronavirus pathogenesis and emergence. This will make it a choice model for
illuminating novel virus-host interactions that regulate dangerous disease outcomes in young and immune-

senescent animals and humans.
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Abstract:

In this paper the effect of Covid-19 will be discussed and analysis according to injuries and deaths, the disease nowadays tend
to spread more than before due to the changes that happed and it got stronger and more effective to people. The research aims to
predict the number of injures and the number of deaths using multiple models such as ARIMA Models , exponential smoothing
models and simple linear regression model by studying the relationship between the number of daily new cases and the number
of daily new deaths from Covid-19 disease in the governorate of Baghdad . The analysis of the number of new cases and the number
of new deaths showed a significant relationship between the two variables, as well as the study showed a low direct correlation
between the two variables, and with the continuation of infection rates with this disease to rise, it will make death rates directly
high, but this relationship gradually began to turn into an inverse relationship after taking the vaccine.

Keywords: time series, ARIMA Models, Exponential smoothing, Regression Analysis, Covid-19.

Objectives of the research:

- Determining the optimal model among the multiple models for forecasting cases of Covid-19 Patients in Baghdad using
exponential smoothing models, ARMA models, and regression models.

2- Finding the relationship between injuries and deaths by calculating the simple linear correlation coefficient between injuries and
deaths and finding the regression equation between them.

3- Build the ideal model and forecasting of it.
Data source:

This research will rely on the data available through the daily epidemiological position issued by the Ministry of Health after
collecting data related to Baghdad, which is the Baghdad Health Department, Al-Karkh, the Baghdad Health Department, Al-Rusafa,
and the Medical City for a period of three months, which is: December 2021, January 2022 and February 2022, so the sample size
was 90 observations.

Coronain lrag

Irag, with a population of more than 40 million, has been facing a fourth pandemic wave since December 2021, but no prevention
restrictions have been imposed. Since the outbreak of the epidemic, more than 2.3 million people have been infected with it in Irag,
and more than 25 thousand people have died. In recent days, despite the rapid spread of the omicron, infections have decreased. The
official daily toll is about 300 injured. Only in Baghdad is about 80 new injuries.

Reference review

There are several articles that dealt with the study of analysis and prediction of Covid-19 , the most important for example, but not
limited to, which are: [1],[2],[3].[5].[6].[7],[10],[11],[12] and many others.

The models were used in the research
- Autoregressive Integrated Moving Average( ARIMA) models .
- Exponential smoothing (E. S.) models.

- Simple Linear Regression (S. L. R.)Models.
ARIMA models

ARIMA models are the time series models that were proposed by Box and Jenkins in 1970, which are autoregressive Integrated
moving averages models adopted by using the methodology of Box and Jenkins that including checking, testing, and defining
the stationary of the series, and converting the series from an non-stationary series to stationary series by taking the differences if
they are non-stationary in the mean, or by taking logarithmic conversion is performed on them if they are non-stationary in the
variance , the series after taking the differences is called ARIMA . After that, we move to the estimation stage by one of the
estimation methods, the most important of which is the exact Maximum likelihood method. Then we move to the stage of diagnosing
and testing the model, where the residuals are tested and checked if the distribution of errors is random , the residuals have a normal
distribution or not, and then a prediction is made.

Exponential smoothing models

Forecasting using exponential smoothing for time series is one of the useful methods and fits different data. The basic idea of
exponential smoothing methods is to weight or smooth the time series observations by giving more weight to recent values and less
weight to previous values, and the farther the observation time point is from the base point, the more it decreases The weighting
value associated with it, and thus gives unequal weights to the observations, and the largest weight is for the current observation,
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then these weights gradually decrease until they reach the lowest value for the last observation, and in general, the exponential
smoothing depends more on the last observations than on the old observations in the prediction.

The values of these parameters range between zero and one and they are given initial values for the purpose of starting the prediction
process, and to choose their optimal values this is done by minimizing the Mean Squared Error (MSE). It has greater weights in
prediction than previous observations.

Regression models

Regression analysis is one of the statistical tools that build a statistical model, by finding the relationship between dependent variable
and independent variable, by using methods: least squares or Maximum likelihood in parameters estimation, the model of simple
linear regression is:

Ye = &g +oyXe + U
The practical side

After collecting data related to the number of new cases of Covid-19 disease, as well as the number of deaths for the months of
December of 2021 and January and February of 2022,the total number of sample size was 90 observations. , the software statistical
program SPSS was used to analyze the results. Box and Jenkins methodology was used and by using multiple models such as :
ARIMA models , exponential smoothing models , and simple linear regression model between the number of injuries and the
number of deaths in order to know the type of relationship between the new deaths and the new cases.

The graph of the new cases series

3500.00
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2500.00
2000.00

1500.00

newcases
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500.00

0.00 —
1 4 7101316192225283134374043464952555861646770737679828588

time

Figure (1) graph of new cases in Baghdad from 1-12-2021 until 28-2-2022

1. Autocorrelations of the series new cases :

Table (1) Autocorrelations and Box — Ljung statistics for the new
cases series
Box-Ljung Statistic

Lag Autocorrelation  Std. Error? Value df Sig.
1 910 104 77.079 1 .000
2 .842 .103 143.828 2 .000
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10
11
12
13
14
15
16

.850 .103 212.667 3 .000
814 102 276.519 4 .000
746 101 330.802 5 .000
.738 101 384.443 6 .000
725 .100 436.906 7 .000
.623 .100 476.121 8 .000
527 .099 504.546 9 .000
479 .098 528.290 10 .000
405 .098 545.486 11 .000
.332 .097 557.173 12 .000
292 .096 566.333 13 .000
241 .096 572.674 14 .000
.150 .095 575.161 15 .000
077 .095 575.822 16 .000

a. The underlying process assumed is independence (white noise).

b. Based on the asymptotic chi-square approximation.

Partial ACF

2. The autocorrelation function (ACF) and the partial autocorrelation function(PACF) graphs :

newcases

W Coefficient
= Upper Confidence Limit
=== ower Confidence Limit

1.0

05

0o

05

-1.0

1T 2 3 4 &5 6 7T &8 9 10 11 12 13 14 15 16
Lag Number

Figure (2) the PACF for new cases
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Figure (3) the ACF for new cases

3. Model selection

The best model for prediction and forecasting for new cases is ARIMA(2,1,3)

Residual ACF Residual PACF
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Figure (4) the residual of ACF and PACF for the new cases

Table (2) Model statistics for the new cases series

Model Statistics

Model Fit statistics Liung-Box Q{18)
Murmber of Stationary R- Marmalized Mumber of
Madel Predictors squared R-squared RMSE MAPE BIC Statistics DF Sig. Outliers
newcases-Model_1 0 026 B35 336.03n 44187 11.684 G8.755 17 .ooo 0
4. Fit the model
== Ohsemned
3000.00 —Fit
3
o
3
E 2000.00 ﬁ
0 ©
E v
3 z
= o
Ll
|
—
1000.00
x|

1 11 21 31 41 51 6 71 21
Date

Figure (4) graph of fit ARIMA(2,1,3) model for the new cases

5. the model of exponential smoothing :

Table (3) Exponential smoothing model parameters

Exponential Smoothing Model Parameters

Model Estimate SE t Sig.

newcases-Model_1 Square Root  Alpha (Level) r82 04 T.545 .0oo
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6. Simple linear regression model between deaths and new cases.

Table (4 ) ANOVA table for deaths and new cases

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 68.081 1 68.081 16.066 .000P
Residual 372.907 88 4.238
Total 440.989 89
a. Dependent Variable: death
b. Predictors: (Constant), new cases
Table (5) the coefficients of the S.L.R. model for deaths and new cases.
Coefficients @
Model B Std. Beta t Sig correlations | Collinearity
Error statistics
Constant | 1.323 277 4.783 .000
New 0.001 .000 .393 4.008 .000 393 1.000
cases

a. Dependent Variable: death

Conclusions

1-. After analyzing the time series of new cases of Covid-19 patients, it was found that the series is not stationary.

2-After taking the first difference, and taking the natural logarithm the series is being stationary , the best prediction model was

obtained is ARIMA(2,1,3)

3- The simple exponential smoothing model is the best model for the series of new cases.

4- There is a positive and weak linear relationship between new cases and the deaths, estimated by 0.393.

5- We can forecast the new deaths by using the simple linear regression model.
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Abstract:

Background: Throughout history, people have had kidney problems due to wrong diet, dietary habits, lack
of exercise, or even lifestyle of On the one hand, as well as the wrong use of pain-relieving drugs on the other.
The active compounds of cannabis have a high potential to reduce damage to the kidneys by reducing the
levels of urea and creatinine present in the blood. Methods: The experimental groups were as follows : 1)
Control ( Without any additives ). 2) 0.5 g from CBD per 100 gm of animal provender . 3) 1 gm from CBD
per 100 gm of animal provender. 4) 1.5 g from CBD per 100 g of animal provender. 5) 0.5 g from THC per
100 g of animal provender . 6) 1 gm from THC per 100 gm of animal provender .7) 1.5 g from THC per
100 g of animal provender. Result : CBD Addition at a concentration of 0.5 to a slight decrease in weight
after 14 days, but the decrease began to increase after 28 days of the experiment. As for the extract of THC,
there was a significant decrease in weight after 28 days.. As for the levels of urea and creatinine, we note the
acute effect of the extract of THC on the kidneys through a strong increase in the levels of urea and creatinine.
Conclusion: The use of a concentration of 0.5 from CBD and THCI extract to maintain the vital activity of
the kidneys and keep the levels of urea and creatinine from the normal limits in addition to its ability to reduce
body weight gradually, but the use of concentrations 1 and 1.5 led to the effect Severe kidney health after high
levels of urea and creatinine at critical limits. It was suggested that a study be conducted within the recent
concentrations on liver enzymes to ensure the health of the organ and to know the effect of the effective
extracts of hemp on the health of the liver in general.

Keywords: Cannabis sativa, Anti-oxidants, CBD oil , THC material.

Introduction:
The active compounds found in plants have become widely used in the food and manufacturing industries as

well as the pharmaceutical and therapeutic industries. The cannabis plant is characterized by containing a large
number of compounds that can be used in different fields. The most important active substances classified in
the plant are CBD and THC. In this study, we will prepare the plant for the purpose of research and isolate the
active compounds from it and form concentrations of them within their inclusion in different concentrations
in the ration of laboratory animals for a period of 30 days and study the health effects on the vital organs of
the experimental animal, especially the kidneys, by knowing the levels of urea, creatinine and uric acid and
comparing them with The standard group (control), then we will doing the anatomical study of the animal
and identify more clearly the amount of damage that the mouse was exposed to due to continuous feeding of
the active compounds and according to the concentrations. The recurrence of diseases resulting from bad
eating habits, eating unhealthy food, using narcotics, and consuming medicines of various kinds, whether they
are antibiotics or pain relievers, all show damage to the body and to the system of blood, circulation and blood,
in addition to damage to the veins and arteries that carry blood to all vital organs inside the body, which It
causes temporary or permanent damage to this vital organ, and the most affected vital organs are the kidneys
as the organ that cleans the body of toxins, or the blood filter that helps the body get rid of waste products
resulting from food waste, medicines and analgesics (Rinninella et al., 2019). In addition to many diseases
such as diabetes, liver damage and neurological diseases caused by oxidative stress (Kumar et al., 2017) . A
lot of research has shown that the damage that affects the kidneys is most of the time permanent and

irreversible unless the damage is in its infancy and it can be repaired through diet, antioxidants and ideal blood
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nutrition (Awuchi et al., 2020). The cannabis plant is characterized by effective substances that have the ability
to reduce oxidative stress caused by bad eating habits, in addition to containing substances that fight infections
that affect the body and directly or indirectly affect the health of the circulatory system and the process of
blood flow to the various organs in the body, whether the kidneys, liver, or even the brain (Rupasinghe et al.,
2020) (Adesina et al., 2020) (Modi et al., 2018) . In the past years, specifically from 2008 until now, interest
in effective compounds extracted from the cannabis plant has increased, as it has high therapeutic properties
(Wouters et al., 2019) . The cannabis plant, also known as (marijuana and hashish) is a plant that has narcotic
effects and has great effects on the body in case of addiction and frequent use, and it is one of the most widely
used drugs in the world due to its high narcotic and therapeutic properties (Malone & Gomez, 2019). There is
a substance extracted from the cannabis plant, which is a resin that contains delta-9-tetrahydrocannabidol,
known as THC. When a person smokes a plant extract of cannabis, this substance will be transmitted through
the bloodstream to the brain, lungs, and all other organs within the body, including the kidneys(Kleinhenz et
al., 2020). Studies have shown that there are more than 85 narcotic substances that can be extracted from the
daughters of cannabis, but the most common substances are CBD oil and THC (Mostafavi & Gaitanis, 2020)
. The United Nations Committee on Narcotic Drugs voted to remove the cannabis plant from the most
dangerous drug category, in line with the World Health Organization’s recommendation to remove it from the
Fourth Schedule of the 1961 agreement on Narcotic Drugs. It has proven that it has the ability to relieve the
pain associated with epilepsy and strong infections, making it an alternative to industrial drugs that are full of
side effects (Collins, 2020) (Idanpaan-Heikkila, 2017) . In a study conducted in 2017, it found a low effect of
CBD in the treatment of Crohn’s disease, but it proved its ability to treat infections that affect the age groups
between 17 and 75 years due to the low concentration of the substance used in the experiment (Naftali et al.,
2017). Other studies have demonstrated the ability of cannabis to improve spontaneous bowel movement due
to its high content of fibers that treat functional constipation. The study showed that cannabis derivatives have
antioxidant activity and treat anxiety disorders, in addition to their ability to characterize bacterial antagonism
and their effective effect on renal and hormonal properties, specifically estrogen levels in the body (Lim et al.,
2021)

Preparing plant:

The cannabis plant will be obtained from a farm located in India and delivered through specialized delivery
companies after obtaining the approval of the competent authorities. Or through the Attarin centers spread in
Irag, where the plant is obtained in its dried form and full contents. As for laboratory animals (rats) It is
obtained through the farm of the Faculty of Agriculture, Erciyes University. The work will be in the chemistry
laboratories inside the college.

Extraction the active compounds from plants

There are traditional methods for extracting the active substances from the cannabis plant and using them in
this research which are Ultrasound-assisted extraction, gas chromatographic spectroscopy and ion motion
spectroscopy (IMS).

It is also possible to extract the active substances from the plant using the modern method of work, which is
less expensive and quick compared to the previous methods
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Where a cannabis plant sample is crushed and inserted into a capsule containing isopropanol (which is
isopropyl alcohol and is the common name for propan-2-ol. This colorless and flammable chemical compound
is one of the two isomers of propanol) and isopropanol can sometimes be replaced with ethyl alcohol in a
concentration 95%, but the extraction process will be inefficient.

After that, the carboxyl is decarboxylated to obtain the active compounds, through six steps:
1- Whole crushing of cannabis plants dipped in isopropanol

2- Heating at 120°C

3- Laying a layer of aluminum flat on a specialized tray that can withstand high temperatures
4- Sprinkle the ground plant on the aluminum layer spaced apart

5- Place the tray and the aluminum layer in the oven for 30 minutes

6- The appearance of the brown color is an indication that the decarboxylation process is complete and the
extract is ready for use.

The decarboxylation process takes about 20 to 30 minutes. The temperature should be between 120 to 140
degrees Celsius.

Animal Feeding

Animals are fed by adding concentrations of plant extract to the regular provender and at the following
concentrations:

The first dose: 0.5 g per 100 g of animal provender
The second dose: 1 gm per 100 gm of animal provender
Third dose: 1.5 g per 100 g of animal provender .

Biochemical examination
Conducting blood tests for urea and creatinine after the end of continuous feeding operations for 30 days on
a diet of different concentrations of hemp extract.

Histological examination
Conducting histological autopsy of the kidneys to study the damage caused by the active substance in the
plant.

Statistical analysis

The research will carry out in the trial randomized design and it will obtain data analyzed in the SPSS
package One-Way-Anova procedure and Duncan test applied to determine the differences between the
groups. The significance level will be considered at P < 0.05.

Result

TABLE (1): shows the effect of CBD extract on weight, where a gradual decrease in weight was
observed in proportion to the increase in concentration

TABLE NO. (1) Effect of CBD extract on body weight (BW)

TREATMENT | CONCENTRATE BWO BW14 BW28
CBD 0 51.40 57.00 65.60
+1.267 +1.468 +1.384
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CBD 0.5 49.40 46.40 41.60
+1.416 +1.360 +1.335
CBD 1 50.70 42.70 35.50
+0.932 +1.044 +0.806
CBD 1.5 52.30 34.00 30.10
+1.106 +0.843 +0.379

Table 1 shows the effect of one of the cannabis plant extracts on the weight of the rats under study. Four

concentrations of 0, 0.5, 1, and 1.5 mg/ml were used. The weight of the rats was measured on the first day,
after 14 and after 28 days, where the high concentration of this extract gave a clear decrease In weight,
where it reached 30 grams compared to the control, where the weight of the mouse was 65 grams CBD:
This extract from the cannabis plant was first isolated in the 1940s by Roger Adams, but its chemical
composition was not fully elucidated until 1963 (Appendino, 2020). CBD extract is one of a large number
of cannabinoids found in the cannabis plant (Ali et al., 2019). CBD is one of the most important and
quantitative components of cannabis plants, accounting for approximately 40% of the plant extract
(Hé&dener et al., 2019). CBD does not cause narcotic effects as is the case with THC (Lachenmeier et al.,
2019). Although CBD may legally contain trace amounts of THC up to 0.3%, It did not affect the
psychological state and stimulate addiction, but in general it was used as an anti-inflammatory substance
and has an effect on the immune receptors in the body in different circumstances, and it also has the ability
to raise cytokine production in the body

Table 2 ANOVA table of Effect of CBD extract on body weight (BW)

Sum of Mean
Squares df Square F Sig.
BWO Between (Combined) 65.900 3 21.967 1.575 212
Groups Linear Contrast 64.980 1 64.980 4.660 .038
Term Deviation .920 2 460 .033 .968
Within Groups 502.000 36 13.944
Total 567.900 39
BW14 Between (Combined) 2648.275 3 882.758 153.449 .000
Groups Linear Contrast 2570.445 1 2570.445 446.818 .000
Term Deviation 77.830 2 38.915 6.765 .003
Within Groups 207.100 36 5.753
Total 2855.375 39
BW28 Between (Combined) 7573.600 3 2524533 267.304 .000
Groups Linear Contrast 6867.920 1 6867.920 727.192 .000
Term Deviation 705.680 2 352.840 37.360 .000
Within Groups 340.000 36 9.444
Total 7913.600 39
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Table 2. Analysis of variance, where there were significant differences between the effect of cannabis plant
concentrations and the weight of the mice under study, and there were significant differences between the
weight of mice and the time period for giving mice the extract, and there were significant differences for the
interaction between the time period and the concentrations used There are many health benefits associated
with taking CBD oil. CBD connects to the cannabinoid receptors in your body. Many people have mentioned
that CBD helps with complex problems such as arthritis, Crohn’s disease and diabetes, in addition to its role
in helping treat multiple sclerosis and relieving the pain of chemotherapy for cancer patients (Sholler et al.,
2020). Others use it to treat more mild everyday issues like skin health, sleep, anxiety, general pain, and brain
health (Pamplona et al., 2018) . Other researchers have found that CBD oil has other benefits that can be used
to treat several symptoms, including: seizures , inflammation, pain ,psychosis or mental, disorders,

inflammatory bowel disease, nausea, migraine, depression and anxiety

Table (3): shows the effect of CBD extract on UREA, where a gradual increase urea level was
observed in proportion to the increase in concentration

TABLE NO. (3) Effect of CBD extract on urea

TREATMENT | CONCENTRATE UREAO UREA14 UREAZ28
CBD 0 33.40 38.00 36.50
+0.581 +0.516 +0.687
CBD 0.5 36.60 43.60 47.90
+0.846 +0.600 +0.948
CBD 1 38.00 50.30 59.20
+0.856 +0.883 +1.114
CBD 1.5 38.20 58.60 69.60
+0.491 +0.542 +0.476

Table 3 shows the effect of cannabis plant extract on the urea concentration, as it was observed through the
table that an increase in urea concentration occurred as the concentration of the extract increased and the time
period increased. (Singer et al., 2020) . In June 2018, the FDA approvedTrusted Source Epidiolex, the first
prescription medication to contain CBD. It’s used to treat rare, difficult-to-control forms of epilepsy (McNeal
et al., 2021) .Other studies showed the benefit of CBD oil on the heart muscle that suffers from congenital or
acquired weakness due to unhealthy habits or wrong eating pattern, as well as the effectiveness of the oil in
treating heart fibrosis and oxidative stress, as well as inflammation, cell damage and death, and defects in
interconnected nerve signals (Datta et al., 2021). Recent studies indicate that CBD may help treat rheumatoid
arthritis, type 1 and type 2 diabetes, atherosclerosis, Alzheimer's, high blood pressure, metabolic problems,
depression, neuropathic pain, and improve the overall performance of the immune system (Lowin et al., 2019).
Itis believed that the main reason behind the effectiveness of this plant is to contain it. It contains antioxidants,
as oxidative stress and inflammation are mainly responsible for many human diseases (Park, n.d.).
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Table 4 ANOVA table of Effect of CBD extract on urea

Sum of Mean
Squares df Square F Sig.
Urea0  Between (Combined) 147.500 3 49.167 7.750 .000
Groups Linear Contrast 124.820 1 124.820 19.674 .000
Term Deviation 22.680 2 11.340 1.787 182
Within Groups 228.400 36 6.344
Total 375.900 39
Ureald Between (Combined) 2364.475 3 788.158 185.570 .000
Groups Linear Contrast 2346.125 1 2346.125 552.390 .000
Term Deviation 18.350 2 9.175  2.160 130
Within Groups 152.900 36 4.247
Total 2517.375 39
Urea28 Between (Combined) 6119.000 3 2039.667 287.502 .000
Groups Linear Contrast 6116.180 1 6116.180 862.108 .000
Term Deviation 2.820 2 1.410 199 821
Within Groups 255.400 36 7.094
Total 6374.400 39

Table 4 Analysis of variance for the effect of the extract on the concentration of urea in the blood, where all
treatments gave significant differences The recurrence of diseases resulting from bad eating habits, eating
unhealthy food, using narcotics, and consuming medicines of various kinds, whether they are antibiotics or
pain relievers, all show damage to the body and to the system of blood, circulation and blood, in addition to
damage to the veins and arteries that carry blood to all vital organs inside the body, which It causes temporary
or permanent damage to this vital organ, and the most affected vital organs are the kidneys as the organ that
cleans the body of toxins, or the blood filter that helps the body get rid of waste products resulting from food
waste, medicines and analgesics (Rinninella et al., 2019). In addition to many diseases such as diabetes, liver
damage and neurological diseases caused by oxidative stress (Kumar et al., 2017) . A lot of research has shown
that the damage that affects the kidneys is most of the time permanent and irreversible unless the damage is
in its infancy and it can be repaired through diet, antioxidants and ideal blood nutrition (Awuchi et al., 2020).
The cannabis plant is characterized by effective substances that have the ability to reduce oxidative stress
caused by bad eating habits, in addition to containing substances that fight infections that affect the body and
directly or indirectly affect the health of the circulatory system and the process of blood flow to the various
organs in the body, whether the kidneys, liver, or even the brain (Rupasinghe et al., 2020) (Adesina et al.,
2020) (Modi et al., 2018) . In the past years, specifically from 2008 until now, interest in effective compounds
extracted from the cannabis plant has increased, as it has high therapeutic properties (Wouters et al., 2019) .
The cannabis plant, also known as (marijuana and hashish) is a plant that has narcotic effects and has great
effects on the body in case of addiction and frequent use, and it is one of the most widely used drugs in the
world due to its high narcotic and therapeutic properties (Malone & Gomez, 2019). There is a substance
extracted from the cannabis plant, which is a resin that contains delta-9-tetrahydrocannabidol, known as THC.
When a person smokes a plant extract of cannabis, this substance will be transmitted through the bloodstream
to the brain, lungs, and all other organs within the body, including the kidneys(Kleinhenz et al., 2020). Studies
have shown that there are more than 85 narcotic substances that can be extracted from the daughters of
cannabis, but the most common substances are CBD oil and THC (Mostafavi & Gaitanis, 2020)
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Table (5): shows the effect of THC extract on UREA, where a gradual increase urea level was

observed in proportion to the increase in concentration

TABLE NO. (5) Effect of THC extract on urea

TREATMENT | CONCENTRATE UREAO UREA14 UREAZ28
THC 0 37.00 33.30 37.10
+0.775 +0.633 +0.862
THC 0.5 40.10 45.60 54.00
+0.690 +0.600 +0.632
THC 1 36.90 59.80 69.80
+0.767 +0.879 +0.327
THC 1.5 37.80 69.80 81.60
+1.031 +0.389 +0.980

Table 5 shows the effect of the second extract of the cannabis plant on urea, where it was observed that there
was a significant increase in the concentration of urea by increasing the concentration of the extract, where
the highest concentration was in the treatment of 1.5 mg of this extract, where the urea amounted to 81 mg /
100 ml compared to the control 37 mg / 100 ml. The United Nations Committee on Narcotic Drugs voted to
remove the cannabis plant from the most dangerous drug category, in line with the World Health
Organization’s recommendation to remove it from the Fourth Schedule of the 1961 agreement on Narcotic
Drugs. It has proven that it has the ability to relieve the pain associated with epilepsy and strong infections,
making it an alternative to industrial drugs that are full of side effects (Collins, 2020) (ldanpaan-Heikkila,
2017) . In a study conducted in 2017, it found a low effect of CBD in the treatment of Crohn’s disease, but it
proved its ability to treat infections that affect the age groups between 17 and 75 years due to the low
concentration of the substance used in the experiment (Naftali et al., 2017). Other studies have demonstrated
the ability of cannabis to improve spontaneous bowel movement due to its high content of fibers that treat
functional constipation. The study showed that cannabis derivatives have antioxidant activity and treat anxiety
disorders, in addition to their ability to characterize bacterial antagonism and their effective effect on renal
and hormonal properties, specifically estrogen levels in the body (Lim et al., 2021). A last study showed that
the compound THC extracted from hemp has a strong effect on the receptors in the body, CB1, which are
mostly located in the central nervous system, as well as CB2 found in the immune system. The compounds
extracted from hemp have proven their ability to affect CB1 and contribute to Reducing the pain associated
with diseases, as well as its ability to improve the immune functions of mice by resisting bacterial infection
by strengthening the immune system (Henshaw et al., 2021)

Table 6 ANOVA table of Effect of THC extract on ure

Sum of Mean
Squares df Square F Sig.
Urea0 Between (Combined) 66.500 3 22.167 3.252 .033
Groups Linear Contrast .320 1 .320 .047 .830
Term Deviation 66.180 2 33.090 4.854 014
Within Groups 245.400 36 6.817
Total 311.900 39
Ureald Between (Combined) 7682.675 3 2560.892 607.726 .000
Groups Contrast 7650.845 1 7650.845 1815.626 .000
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Urea28

Linear Deviation
Term

Within Groups

Total

Between (Combined)

Groups Linear Contrast
Term Deviation

Within Groups

Total

31.830

151.700
7834.375
11214.475
11145.245
69.230
198.900
11413.375

2

36
39

N W

36
39

15.915 3.777

4.214

3738.158 676.590

11145.245 2017.239

34.615 6.265
5.525

.032

.000
.000
.005

Table 6: Analysis of variance table, where all the treatments gave significant differences THC :
Tetrahydrocannabinol It is the most important and common extract of the cannabis plant that has strong
psychoactive effects (Urits et al., 2019). People are attracted to cannabis because of the THC extract, and this
is due to the euphoria and pleasure they feel (Muscara et al., 2021). There are many studies that have shown
that this extract is not useful and suitable for all humans, as problems in the liver and kidneys and failure in
the work of various body tissues have been recorded, in addition to its effect on the regularity of blood
circulation in the body (Golombek et al., 2020). Other studies have demonstrated the possibility of using it in
some medical programs, such as treating chronic diseases or nausea for cancer patients, and relieving
symptoms of depression and anxiety in some cases, but within very carefully calculated concentrations (Cash
et al., 2020). Many researchers have found that the active substance THC has many treatments for disease
symptoms, including : pain, muscle spasticity, glaucoma, insomnia, low appetite, nausea, anxiety (Maroon &
Bost, 2018; Singer et al., 2020). It is possible to make a mixture consisting of the active extract of cannabis,
specifically CBD and THC, to create an effective and protective formulation for mice infected with malonate
pests, which has been described as inflammation due to Huntington's disease (Cooray et al., 2020)

Table (7): shows the effect of CBD extract on Creatinine, where a gradual increase creatinine level
was observed in proportion to the increase in concentration

TABLE NO. (7): Effect of CBD on creatinine

TREATMENT | CONCENTRATE | CREATININEO | CREATININE14 | CREATININE28
CBD 0 1.080 1.060 1.150
+0.0467 +0.0427 +0.0373
CBD 0.5 1.090 1.370 1.970
+0.0407 +0.0496 +0.0597
CBD 1 1.090 1.970 2.870
+0.0433 +0.0667 +0.0790
CBD 1.5 1.150 3.160 4.140
+0.0401 +0.0670 +0.0653
TABLE (8: Effect of THC on creatinine
TREATMENT | CONCENTRATE | CREATININEO | CREATININE14 | CREATININE28
THC 0 1.080 1.050 1.090
+0.0389 +0.0401 +0.0482
THC 0.5 1.240 1.650 2.110
+0.0427 +0.0500 +0.0482
THC 1 1.100 2.340 3.530
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+0.0394 +0.0718 +0.0396
THC 1.5 1.310 3.870 6.210
+0.0547 +0.0716 +0.0924
DISCUSSION

In our current study, the results were in agreement with (Zieba et al., 2019) especially in the first table, where
the active compounds found in the cannabis plant contribute to maintaining body weight at relatively light
concentrations, but it may lead to a decrease in body mass when it is increased due to the body’s condition to
expend energy in order to represent it and put it outside the body. But the study was not in agreement with
what was stated in the study (Romero-Zerbo et al., 2020). As for the effect of the active substances of cannabis
on urea and creatinine levels, the results were consistent with what he did (Morris et al., 2021), which
explained the high levels of urea and creatinine in the blood serum due to high blood pressure, which indirectly
affects the vital performance of the kidneys over time in addition to the high toxicity for Because of the high
concentrations of the active compounds of cannabis, which lead to fatigue of the kidneys in the process of
purifying the blood from them and excreting them outside the body, the study was also in agreement with
(Deabold et al., 2019).

Conclusion

The use of a concentration of 0.5 from CBD and THCI extract to maintain the vital activity of the kidneys
and keep the levels of urea and creatinine from the normal limits in addition to its ability to reduce body weight
gradually, but the use of concentrations 1 and 1.5 led to the effect Severe kidney health after high levels of
urea and creatinine at critical limits. It was suggested that a study be conducted within the recent
concentrations on liver enzymes to ensure the health of the organ and to know the effect of the effective

extracts of hemp on the health of the liver in general.
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Abstract

The current study included the immunological evaluation of the TNF-a cytokine in the serum of patients
infected with Acinetobacter baumannii and the relationship between infection with bacteria and different ABO
blood groups. During the period from (November 2020) until (June 2021), 150 different blood samples were
collected from some people who were hospitalized in Baghdad. (100) clinical samples were for Acinetobacter
baumannii infection, and 50 blood samples were from control individuals, diagnosis of bacteria were
confirmed by complete biochemical examinations using VITEK2 Compact System. Assessments included the
serum level of cytokine (TNF-a) for patients infected with A. baumannii who are hospitalized.

The study recorded a significant increase in the serum level of TNF-a for patients infected with ~ A.
baumannii (98.05 + 28.89) pg/ml compared to control subjects (1.40 + 25.12) pg/ml. Differences were
observed in the percentages of phenotypic patterns of ABO blood groups among patients compared to control
individuals, as individuals with blood type O+ showed more predisposition to infection compared to other
blood groups, while blood group AB+ had the lowest rate of infection compared to other blood groups.

Keywords: ABO blood group, TNF-a, Acinetobacter baumannii.

1. Introduction

Acinetobacter baumannii, is Gram negative bacteria that are (Non-lactose fermenting, characterized by
a spherical rod shape (Coccobacilli, Aerobic bacteria), belonging to the family of Moraxellacea (Asif et al.,
2018). A. baumannii is a non-motile bacterium that does not produce the enzyme cytochrome oxidase, urease
citrate, and indole, In addition to produces the enzyme catalase, Many environmental bacterial isolates grow
at a temperature ranging from 20C° to 30C°, while A. baumannii bacteria grow at a temperature of 44 C°
(Chapartegui-Gonzalez et al., 2018). They are short, typically (1.0-1.5) um by (1.5-2.5) pum in size as
measured during the rapid phase of their growth but often develop into more coccoid in the stationary phase,
usually present in pairs or long chains of different in length (Almasaudi, 2018).
A. baumannii is a pathogenic, opportunistic organism that infects humans in society and hospitals, Patients
with immune system defects, in particular, are at risk, especially those with burn infections and patients
hospitalized in intensive care (ICU). It plays an important role in many illnesses, including septicemia,
pneumonia, meningitis, soft tissues, skin infection, endocarditis. and urinary tract infection (UTI)( Li. et al;
2021).

A. baumannii possesses several virulence factors that increase its pathogenicity, including biofilm
formation that increases the ability of bacteria to adhere to both living and non-living surfaces (biotic and
abiotic), (Khalawe Tektook, 2018). producing capsular polysaccharides that increases the resistance of
bacteria to antibiotics (Gallego; 2016), as well as "the production of the enzyme phospholipase,” which
degrades the host cell wall and increases the virulence of bacteria (Gallego; 2016) as well as outer membrane
proteins that contribute to the host cell apoptosis process (Uppalapati et al., 2020).

A. baumannii cause many diseases, especially in people with immunodeficiency (immunosuppression) and
children who have (Tracheostomy), which is an opening in the trachea, which leads to bronchiolitis and
tracheobronchitis, (Afshar Payam et al., 2018). an infection that occurs because of the bacteria A. baumannii,
it increases in smokers, people who drink alcoholism's, diabetics and patients with chronic obstructive
pulmonary disease (COPD)( Cilloniz et al., 2018).

Tumor necrosis factor-a (TNF-a), also called TNF ligand superfamily member 2 (TNFSF2), is a pro-
inflammatory cytokine that is mainly produced by activated monocytes and macrophages in response to
infection, injury, and tumor burden, (Sato et al., 2019). TNF-a production has also been found in a range of
other inflammatory cell types, including T cells, NK cells, and neutrophils, as well as non-immune cells
including keratinocytes and astrocytes. (Parameswaran and Patial, 2010). It is also recognized that TNF-a is
not only involved in tissue inflammation and injury, but also appears to be a prominent ligand for the activation
of programmed cell death through apoptosis. This latter function occurs not only during normal growth and
development, but may also result from pathologic conditions in which local and systemic production of TNF-
a is increased (Webster and Vucic, 2020).
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2. Materials and methods
2.1. Populations studied

150 blood samples (100) blood samples were collected from patients admitted to hospitals in Baghdad and
infected with Acinetobacter baumannii infection, which were collected from different sources of patients
including (blood, sputum, fluids (cerebrospinal, pleural, and peritoneal), urine, wounds, and burns) For the
purpose of diagnosing bacterial Acinetobacter baumannii infection, and (50) blood samples from healthy
individuals (control). where was collected (10 ml) of venous blood was taken from each of them, after
obtaining their consent, for immunological examinations.

Acinetobacter baumannii was collected and isolated from infected patients and diagnosed by traditional
methods (using different culture media (MacConkey agar, blood agar and Chromogenetic agar) and by
biochemical assays), then the bacteria diagnosis was confirmed using VITEK 2 ID-GN cards.

2.2. ldentification of Acinetobacter baumannii via VITEK2 Compact System

The bacterial isolate was identified using the VITEK2 technology. On MacConkey agar dishes, the bacterial
isolates were subcultured. Bacterial suspensions in 0.45 percent sterile NaCl solution were employed, which
were similar to MacFarland 0.5x 10® standards. A densitometer was used to regulate the turbidity of the
bacterial suspension. The VITEK 2 compact system was manually loaded with VITEK 2 ID-GN cards, AST-
No. 12 cards, and bacterial suspension. A bacterial suspension was physically put into each test card, sealed,
and incubated for 6 hours. During this time, the cards were recited every 15 minutes using kinetic fluorescence
measurement. The VITEK 2 compact system software examined the data first, then mechanically reported the
results. (Bullock and Aslanzadeh,2013).

2.3. Assessments of serum levels TNF-alpha

Serum levels of TNF-alpha were detected using commercial kits, which were products of KOMA
ELISA (Labiskoma, Korea). The two groups were based on similar principles; Therefore, methods for
assessing serum markers were mentioned simultaneously.

The kits methods were based on the principles of sandwich enzyme-linked immunosorbent assay
(ELISA). In which the wells of the microplate were pre-coated with a specific anti-marker antibody (Capture
antibody: anti-human TNF-alpha). Upon adding standards or serum samples to the appropriate wells, a
reaction occurs with the specific antibody. This step is followed by adding horseradish peroxidase (HRP)-
conjugated with the specific antibody. After a period of incubation, it is followed by a washing step, the TMB
substrate solution (3,3',5,5'-tetramethylbenzidine) is added to each well. At this point, the blue color is
developed in the wells, and after adding the stop solution, the color turns yellow. The density of the color is
proportional to the level of TNF-alpha. At a wavelength of 450 nm, optical density (OD) is measured
spectrophotometrically. After that, an EXCEL sheet is used to create a standard curve, and a curve-fitting
equation is used to determine the level of the unknown serum sample as Figure (1).

2.4. ABO blood group examination

The ABO and Rh blood types were determined using the agglutination method. When red blood cells
carrying one or both antigens are exposed to the right antibodies, they interact and cause clumping or
agglutination to occur.,(WHO, 2009). ABO blood group antigens are O-linked glycoproteins in which the
terminal sugar residues exposed on the red blood cell surface determine whether the antigen is A or B. People
with blood group A have antigens on Erythrocytes and anti-B antibodies in their serum. (Reily et al., 2019).
People with blood group B also have B antigens on Erythrocytes and anti-A antibodies in their serum. Antigens
from A and B are present on Erythrocytes of people with blood group AB, but no anti-A or anti-B antibodies
are present in their blood. Although people with blood group O lack A and B antigens, their serum contains
anti-A and anti-B antibodies. (Misevic, 2018).

Rh antigens are looped transmembrane proteins that attach to antibodies on the surface of red blood cells.
(Talib and Khurana, 1988).

2.5. Statistical analysis

The mean = SE of mean was calculated by using the IBM SPSS version 26.0 (Armonk, 2019). The
probability was also examined by using student T-test and at the level of probability > (0.05, 0.01).
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The WinPepi application version 11.65 was used to calculate the probability for non-parametric data

using Pearson's chi-square test. (Abramson, 2011).

Optical Density at 450 nm
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Figure (1): Standard Curve of TNF-alpha

3. Results

3.1. The results of bacterial diagnostic tests on culture media and some biochemical tests were as noted in the

table (1) below.

Table (3-1): Results of Biochemical Identification tests of Acinetobacter baumannii isolates.

No. Biochemical tests Result
1 Catalase production (+)
2 Citrate Utilization (+)
3 Hemolysin production ()
4 H>S production ()
5 Lactose fermentation ()

6 Motility ()
7 Oxidase production ()
8 Sucrose and glucose fermentation ()

(+)= Positive (-) = Negative

3.2 ldentification of Acinetobacter baumannii by VITEK 2 system

Most of the samples that were isolated as A. baumannii by using VITEK 2 system with its identification
card for Gram negative strains (ID-GNB). This system has been employed in a number of previous research

and has produced positive findings in terms of biochemical test identification and confirmation.

3.3. Results of measuring serum levels of TNF-a in patients and controls

A significantly (P<0.01) increased level of TNF-o was observed in sera of patients infected with A.
baumannii infection with a mean of (98.05 + 28.89) pg/ ml compared to controls (25.12 + 1.40) pg/ml (Table

3-2) and figure (2).

Table (3-2): Serum level of Tumor Necrosis Factor-alpha in Acinetobacter baumannii infected patients

and controls.

Serum Level of TNF-a (pg/ml) P<
Groups Number Mean + S.E. Minimum Maximum -
Patients | 100 98.05 + 28.89 34.0 116.88 0.001
Controls 50 25.12+1.40 4.17 42.08
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Figure (2): Serum level of Tumor Necrosis Factor-alpha in patients infected with Acinetobacter
baumannii and in controls.

3.4 Results of ABO blood group typing

The table (3-3) and the figure (3) show the numbers and percentages of A, B, AB, and O blood groups
for each of the patients and the control individuals. 11/50 of control individuals were of a blood group A* with
a percentage of 22.0%, and 16/50 were of blood group B* with a percentage of 32.0%, while there were 4
people of blood group AB™ with a percentage of 8.0% and finally 19/50 were of blood group O", with a
percentage of 38.0%. As for patients infected with A. baumannii, 20/100 were of blood group A+, 23/100 of
blood group B*, 12/100 of blood group AB*, while all the rest 45/100 were of blood group O*, with a
percentage of 45.0 %.

Statistical analysis indicated that there is a highly significant (P<0.001) relationship between being of O*
blood groups and infection with A. baumanni. While those of blood group B* ranked second. On the other
hand, those with blood group A* and blood group AB™, coming in third and fourth ranks respectively.

Table (3-3): The ABO distribution between the studied groups.

Blood Patients group No. (%) Control group No. (%)
groups
A+ 20 (20.0)% 11 (22.0)%
B+ 23 (23.0)% 16 (32.0)%
AB+ 12 (12.0)% 4 (8.0)%
O+ 45 (45.0)% 19 (38.0)%
Total 100 (100.0)% 50 (100.0)%
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Figure (3): The ABO distribution between the studied groups.
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4. Discussion

In this study, the accuracy of VITEK 2 system was shown to be 99 percent to 100 percent for identifying
A. baumannii, which agrees with (Bagudo et al., 2020) and (Ganda and Aryati, 2021) who showed through
their research that the accuracy of this device in diagnosing a gram-negative card BioMérieux can identify
A. baumannii with up to 99%t but 98.56% for Gram positive bacteria. Instruments had a 98.56%
identification accuracy for Gram positive bacteria and a 100 % identification accuracy for Gram negative
bacteria (Ganda and Aryati, 2021). BioMérieux's gram-negative card can detect A. baumannii with up to 99%
accuracy.( Bagudo et al., 2020).

A significantly (P<0.01) increased level of TNF-o was observed in sera of patients infected with A.
baumannii infection, that similar results were recorded by (Chen, 2020) who reported that infection with A.
baumannii leads to an increase in the level of TNF-a in the patient’s sera due to such deleterious infection. It
represents a mechanism of resistance to multidrug-resistant A baumannii. This bacterium interacts with the
host innate pattern-recognition receptors, induces a cascade of inflammatory cytokine and chemokine
responses, and recruits innate immune effector cells to the site of infection for effective control of the infection.

TLRA4 is a critical receptor for Gram-negative bacteria like A. baumannii to recognize their hosts. Which
interacts with the lipid A fraction of LPS, which is the main component of the cell wall of A. baumannii.
In turn, the activated TLR4 signaling pathway triggers an innate immune response in macrophages and DCs,
which includes NF-B activation and optimum production of interleukin (IL-6), IL-12, and tumor necrosis
factor (TNF-a), as well as A. baumannii death. (Kim et al., 2013).It has been shown that mast cells promote
bacterial clearance by releasing different mediators, including TNF-a, which is a chemoattractant for
neutrophils (Metzemaekers et al., 2020). A. baumannii adheres to mast cells via CD32 expressed in mast cells
and leads to the stimulation of TNF-a, which leads to the development of inflammation and then the release
of activated neutrophils (Chen, 2020). However, the interaction of A. baumannii LOS with mast cells remains
unclear Although, these studies demonstrated that the interaction of A. baumannii cell membrane components
with mast cells affects the expression of pro-inflammatory cytokines and chemokines (Kikuchi-Ueda,, et al.,
2021).

many research and studies are dealing with the relationship between the type of blood group and bacterial
infections, such as Helicobacter pylori and Pseudomonas aeruginosa..etc, we didn’t find studies that focused
on the relationship between infection with A. baumannii and blood group type.
Regarding the relationship between infection with H. bacteria with ABO blood groups, (Al doori et al., 2021)
mentioned that there is a correlation between susceptibility to infection with this bacteria and blood type O
where they were of the highest percentage (44.2%) among patients. This may be attributed to antigens of this
group of blood as receptors for toxins, bacteria, and parasites that are easily colonized or avoided by host-
cleansing mechanisms. Carbohydrate antigens contributed to the vulnerability of infectious diseases. In
particular, for example, the H antigen of the blood group O is expressed in the gastric mucus membrane
suitable for the addition of Helicobacter pylori, (Chakrani et al., 2018).

In another study conducted by (CheKuo et al., 2013) on patients infected with Pseudomonas aeruginosa,

they did not find a correlation between infection with these bacteria and blood groups.

5. Conclusions

1. The method of diagnosing Acinetobacter baumannii using the VITEK device is more accurate than
traditional tests, where the accuracy rate is approximately 99%.
2. Infection with A. baumannii is associated with high levels of (TNF-a) in the patients' serum, which
reflects the nature of the emerging inflammatory immune response to Acinetobacter baumannii .
3. Perhaps individuals with blood group O are more receptive to infection with A. baumannii, and in
contrast to those with blood group AB, they are less susceptible to such infection.
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Abstract

The seeds of Alzahdi dates were separated, collected, and washed. The seeds were crushed in a special mill
for grains, and the main ingredients were estimated. Then a sample was extracted from it with methanol, and
the reducing force, total phenols, and inhibitory effect of the free radical were determined. The alcoholic
extract was analyzed by HPLC technique to identify the concentrations of some phenols and some short-
chain fatty acids. The essential fatty acids were also determined by GC technique. The percentages of the
main components were as follows: moisture (6.46), fats (8.9), proteins (5.1), fibers (16.9), carbohydrates
(61.6), and total energy (346.9) kcal. The reducing power was 0.188 mg (the substance was able to reduce
50% of the ferric ion) and the total phenols was 16.36 mg/g calic acid, and the antioxidant activity
represented by the inhibiting effect of the free radical of 10 mg was 73.10%. Complaints of phenols were
found in their concentrations. The concentration of phenols was found to be: catechol (49.5) ppm,
cinnamaldehyde (87,3) ppm, 4-hydroxy benzoic (213.8) ppm and chlorogenic (273.2) ppm. The
concentration of the necessary fatty acids was found as follows: oleic (46.8) ppm, followed by linolenic acid
(41.4) ppm, and then linoleic acid (18.3) ppm. Thus, date seed powder was one of the richest by-products in
the food industry with basic ingredients and important compounds such as phenols and essential fatty acids.

key words: phenols, essential fatty acid, HPLC, GC .
Introduction

date palm
The date palm (Phoenix dactylifera) is a major food source and an important economic crop. The date

palm is one of the mainstays of society and is a renewable resource for food and energy. Worldwide, 2,000
varieties have been grown, and the rate of demand and production is increasing. Dates are recommended for
consumption as they are rich in sugar, vitamins, fiber, minerals, phenols and compounds with antioxidant
and anti-inflammatory properties that greatly enhance human and animal health. Date fruit is affordable and
rich in fiber @7, It contains fatty acids (linoleic, lauric, palmitic, and stearic acid), carotenoids, flavonoids,
potassium, calcium, magnesium and phosphorous. Dates should be in our daily diet and it is okay to use
their seeds as a food and functional ingredient. “3
Date seeds

Date seeds, also called pits, seeds or grains, are by-products of the date-technalogy. Date Seeds form
about 10-20% of whole dates and are sometimes wasted, causing environmental damage. While the date
seeds are rich in various nutrients, As the seeds contain more protein, fiber and fat than the fleshy part of the
fruit, and some studies have stated that the by-products of date fruit, especially date seeds powder, can be
used by up to 10%, to replace corn or barley grains without a defect in the nutritional value content of the
diet, At the same time, it adds an economic value to the product. As the date seeds are rich in basic
compounds, the nutritional value of the by-products is high ™. The date industry generates more than 10%
of the total date seeds waste daily, which can be converted into useful food products. As it is available from
the date industry annually (62-110) thousand tons annually in Irag ®), these quantities are rich in bioactive
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compounds and essential oils used in many types of food, medicine and cosmetics. Recently, agricultural
industry waste has increased dramatically, and in some places the method of disposing of dates industry

waste in primitive ways that harm the environment, such as burning @4,

Seeds uses

The by-products of the date industry can be used instead of getting rid of them and preserving the
environment @9, noting that date seeds are a rich source of biologically active compounds, which are
components used in the cosmetics industry and as food additives, which have no harmful effects on the eyes
40), The weight of the seeds depends on the size of the dates and on the variety, stage of maturity, and
growth conditions. It is rich in carbohydrates, fats, and crude protein compared to barley and corn grains. It
is usually used as a feed ingredient for livestock feed 9 because it contains high amounts of crude fiber,
which constitutes an obstacle when used in animal food, as in poultry (51). Date seeds are used in traditional
medicine or made into decaffeinated coffee despite their richness in bioactive compounds and antioxidants.
Dates contain a place for storing starch in the seeds, such as the endosperm @, They are considered to be
excellent sources of carbohydrates, dietary fiber, and insoluble dietary fiber (hemicellulose, cellulose, and
lignin) © As well as being very rich sources of protein, they have many other benefits, such as vitamins,
minerals, carotenoids and other chemicals that may prevent cancer and heart disease ). Date seeds contain
5-12% oil 8 and saturated and unsaturated fatty acids (mostly monounsaturated) are found in equal
amounts in date seed oil with the predominant oleic acid followed by linoleic, lauric, palmitic, and fatty
acids @9, In addition to its edible oil (which has antioxidant properties) and is also rich in phenolic
compounds (protocatechol acid, galic acid, tyrosol, caffeic acid, coumaric acid, and dihydroxyphenyl acetic
acid), palm seed oil is also of outstanding importance. as renewable sources of energy (bio diesel) as well as
the food, pharmaceutical, and medical industries (antioxidants) 1725, Date seeds are also used in folk
remedies to treat diabetes, relieve dental pain, lower the risk of cancer and some cardiovascular diseases,
improve immune system function and safety, and treat liver diseases and digestive disorders (21). The
following are Muhammad's (25) estimates of the main components of Alzahdi date seeds: moisture 7.30%,
ash 1.04%, protein 5.80%, fat 8.68%, fiber 11.34%, and carbohydrates 65.85%. As for Alsunbul (12), he
estimated the basic components of the seeds powder of Zuhdi dates as follows: moisture 6.44%, ash 1.02%,
protein 4.78%, oil 9.21%, carbohydrates 78.55%.

Some active compounds in date seeds.
The oxidative stability of date seed oils was higher than that of most vegetable oils, and one of its

distinguishing properties is its antioxidant activity, which can be attributed to its antioxidant compounds,
such as ascorbic acid, vitamin E, carotenoids, flavonoids, and other phenolic components (34, 19 As an
antioxidant, it can inhibit active free radicals, prevent the oxidation of other molecules, and therefore, may
have positive health effects in promoting the prevention of degenerative diseases. The benefit of increasing
antioxidants is their ability to remove free radicals related to various diseases “°. dates Seeds contain
potassium (413.36 mg/100 g), sulfur (151.36 mg/100 g), and phosphorous (92.42 mg/100 g). The
predominant unsaturated fatty acid is oleic acid, with 52.34% in the seeds and 45.92% in the pulp. The total
phenol content of the pulp and seeds was 1.16 and 13.73 mg/100 g, respectively (39).

The current study aimed to estimate the total activity of phenols and antioxidant activity and to identify the
amounts of some phenols, some short acids, and essential fatty acids in alzahdi seeds oil using HPLC and
GC technology.

Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798

188



Materials and methods
Sample preparation

A sample of Alzahdi dates was taken and the seeds were separated, washed well, and dried at a temperature
of 40 °C for 24 hours with ventilation and stirring. The seeds were finely ground with a seed grinder, then

sifted with a fine sieve (0.5 mm), and the powder was placed in nylon bags and kept in the freezer until use.

Chemicals used:
Extraction:
The phenols were extracted from the seeds powder of Alzahdi dates, where 10 g of the powder was added

with 90 ml of methanol (99%) and mixed using a magnetic stirrer for half an hour, then the mixture was
filtered with Whatman type filter paper No. 41 and the process was repeated on the same sample three times

to extract the remaining compounds in powdered seeds and then concentrated by lyophilization until it dries
46).

Estimation of phenolic compounds:

The method of Zivkovic et al. (52) was used to estimate phenolic compounds. One-Gradient concentrations
of Galic acid were prepared, including 20, 40, 80, 120, and 160 g/ml in test tubes by using volumes of 0.1,
0.2, 0.4, 0.6, and 0.8 ml of storage Galic acid solution, and completing the volume to 1 ml using methanol.
To each of the tubes, 7.9 ml of distilled water, 0.5 ml of VVolen's reagent, and 1.5 ml of sodium carbonate
solution were added. 3-The tubes were incubated at 20°C for two hours. 4: | read the absorbance at a
wavelength of 765 nm after zeroing the device. 5-Plotting the Galic acid standard curve from the
relationship between the concentration of Galic acid and the absorption values at 765 nm for each
concentration.

0.9 -

absorbance at
63
(0]
|

0.1 T T T T T T T 1
0 20 40 60 80 100 120 140 160
concentration mg/L galic acid Standard Curve for Galic Acid

HPLC analysis
1- To know the concentration of some phenols
2-To identify the concentration of some short-chain fatty acids.

In the HPLC device (produced by YOUNG Company) a C18 column was used and 20 pl of the sample,
the mobile phase ACN/FORMIC 50:50 was injected with 0.1% phosphoric acid, the flow rate was 1 ml/min
and at a wavelength of 210 nm. The phenol concentration is calculated according to the following equation:

A sample *C stander

C sample = ; Whereas: C stander = 20ppm , A=area, C= concentration.

A stander
Concentration of some essential fatty acids (unsaturated bonds).

In the GC device (DANI-MASTER GC) use column DN10, column length (500) mm and mobile phase
(ACN/FORMIC 50:50 with 0.1% phosphoric acid, flow rate 1 ml/min and (FID: detector) and the
temperature (150°C-220°C at a rate of 1.5 minutes/sec and a pressure of 4psi. The acid concentration is

calculated according to the following equation:

_Asample +C stander

Csample = ; Whereas C=concentration, A=area, C stander=10ppm.
A stander

Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798

189



Estimation of the reducing power

The reducing power in the alcoholic extract sample was estimated according to the method described by
Wau et al. ¥9), with slight modifications.
Working method:
The seed powder was extracted to obtain the alcoholic extract of the sample, and the reducing power of the
concentrations was estimated by taking 1 ml of the extract and adding to it 1 ml of phosphate buffer solution
(pH) 6.6 and 1 ml of (0.1%) ferric potassium cyanide solution in test tubes. The tubes were incubated at
500C for 20 minutes, and after the incubation period was over, 1 ml of 10% TCA solution was added, and
after mixing well, 2 ml of the mixture was withdrawn and 2 ml of distilled water and 400 | of ferric chloride
solution were added. The absorbance of the samples was read at 700 nm wavelength against an equivalent
sample of the sample prepared by following the same steps used above. With the extract but by adding
distilled water instead of ferric chloride. The reducing power was expressed with a value of (50RC), which
represents the lowest concentration of the extract capable of reducing 50% of the ferric ion to the ferrous
ion.

Determination of total phenols in the sample
Estimation of the inhibitory effect of free radicals
Then the antioxidant activity of these concentrations was estimated according to the method described by

Wau et al. (49) with slight modifications. 5.1 ml of each concentration was taken from the samples and 5.1 ml
of 15 mM DPPH solution was added to them. The three samples were incubated for half an hour in the dark
at room temperature. The absorbance was read at a wavelength of 517 nm against an efficient sample that
was prepared by taking 5.1 ml of DPPH solution and 5.1 ml of extraction solvent was added to it, and the
inhibitory effect of the root was calculated according to the following

B,

equation : Inhibitory effect of free radical = AT 100

Whereas : (A) represents the absorbance of the sample. (B) represents the effective absorbance of the model.
Results and discussion:

The results of the tests of the main components of date seeds

The results are shown in Table 1. The seeds contain good proportions of the essential nutritional

components, which increase the nutritional value of the seeds. We note that the moisture content is
somewhat low, the fat percentage was high, the protein percentage was good, the fiber percentage was high,
and finally, the percentage of carbohydrates was high. These results are consistent with those of Al-Shehab
and Marshall ®Y: Hojja ?®: and Alsunbul 2. It differed from the results of the amber ®), which estimated
the percentage of oil in the seeds of Alzahdi to be 15.35%. The percentage of oil differed greatly from other
types of dates, as mentioned by Sheikh et al. (23) that the percentage of oil in Albarhi seeds was 7.79%,
which is much lower than in Alzahdi seeds and approaches its percentage in Aljabjab seeds (8.5%) and in
Alshaker (8.1%) (7).

Table (1) shows the proportions of the main components of date seeds

Comp | Moi | Fat | Pro | Fib | A | Car | total
ounds | sture | s tei |ers |s |bo |ener
% % |(n% | % |h |hy [gy(

% | dra | Kcal
tes |)
%
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seeds [6.46 |89 |51 |16. | 1. |61. | 346.
dates 9 0 |6 9
alzah 4

di

This difference is due to several reasons, including the quality of the crop, the conditions of cultivation, the
availability of irrigation water, the fluctuations of the environment, and countless other conditions 9. The
total energy in the seeds powder according to the results in Table (1) is estimated at 346.90 (Kcal), but
Hinkaew @ mentioned that the total energy from the seeds of other varieties is 441.21-442.85 Kcal, and
each researcher has his own results according to the quality and quality of the crop.

Determination of total phenols
The results showed that Alzahdi date seeds powder possesses a good amount of total phenols of 16.36

mg/gm of calic acid, and this amount varies according to the date variety. This result differed from what
Ardekani et al. ¥ mentioned, that the amount of phenols in tamarind seeds was 14.48 mg/g of galic acid,
while Hinkaew et al. ®® found that the amount of phenols in tamarind seeds was 18.41 mg/g of galic acid.
..Total phenols were estimated because of their importance as antioxidants, and Sagr 2 showed that phenols
have an ideal formula to get rid of free radicals and are practically more effective than tocopherols and
ascorbate, as they prevent the formation of peroxides by sequestering free radicals, and phenols are a means
important in the binding of free oxygen radicals during stress. According to the results obtained in terms of
the percentage of total phenols, seeds Alzahdi powder can be used as an important and cheap source of
natural antioxidants.

The results of the analysis of alcoholic date seeds extract by HPLC technique device to identify some
phenols:

The results are shown in Table (2) for analysis using HPLC technique. The compounds whose
concentration was less than 0.02 ppm were pyrogallol, gallic acid, rutin, and kaempferol. While the
concentration of lignan was 5.860 ppm, followed by eugenol with a concentration of 6.998 ppm, cinnamic at
a concentration of 14.356 ppm, and for catechol with a concentration of 49.529 ppm, as well as
cinnamaldehyde with a concentration of 87.356 ppm

Tali)le (2) shows the concentrations of phenolic compounds (ppm) extracted from the graph of the HPLC
analyzer.

Compo Poylrogal galli Rut | Kaempf | lign | Euge | Cinna | Catec | cinnam | 4-hydroxy | Chlorog

nd _ in | erol an no mic hol aldehy | benzoic enic
acid de

Conc. |0.0149 | 0.03 |0.0 |0.0122 |5.86 |6.998 | 14.35 |49.52 | 87.356 213.8 | 273.208

Ppm 04 16 0 6 9 71

the last two compounds, 4-hydroxy benzoic with a concentration of 213.871 ppm, and the last

concentration of chlorine was 273.208 ppm, which was high. Most of the activity of phenols was because of

these compounds' high concentrations.
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The antioxidant activity of polyphenols depends mainly on the properties of their hydroxyl groups and the
structural forms they adopt among different parts of their chemical structure ®®). Hence, the total polyphenol
content of the extract increases antioxidant activity. The high antioxidant activity may be due to the high
concentration of phenols in the date seeds extract. These compounds are an important group of natural
antioxidants with positive effects on human health %, helping to protect against the harmful action of active

oxygen species. These compounds are also known to activate antioxidant activity by restricting free radical

activity by donating an electron or hydrogen G%. The difference

in

results can be explained by various factors such as variety, growth condition, maturity, season, geographic
origin, soil type, storage condition, amount of sunlight received, culture methods, stability conditions,

stability conditions, use of different analytical methods and use of different technical parameters ¢,

Estimation of the inhibitory effect of free radical

The results showed that the antioxidant activity represented by the inhibiting effect of free radicals at a
concentration of 10 mg is 73.1%, at a concentration of 5 mg is 36.8%, and at a concentration of 1 mg is
5.4%.%, This result was good, and Bedford (17) stated that the percentage of free radical inhibition in the
seeds of the Khadrawi cultivar was 55.470% and in the seeds of the Fade cultivar was 33.120%, and this
antioxidant capacity is closely related to polyphenols Some studies mentioned that date seeds have a high
percentage of phenols and a higher antioxidant activity than the fruit part of the date ®2. Therefore, date
seeds drew attention to the by-product because it contains valuable and biologically active compounds that

can be a promising nutritional supplement.

Results of Estimation of Reducing Power
The results showed that the lowest concentration of the date seeds extract was able to

Reduction of 50% of the ferric ion to the ferrous ion in the order of 0.188 mg.

The results of the analysis of the seeds oil by HPLC device

Table No. (3) showed the HPLC technique analysis of the seeds oil and it was found that the concentration
of propionic acid was the highest, with its concentration reaching 20.00ppm, followed by formic acid, then
lactic acid, acetic acid and butyric acid. Propionic and lactic acid are important in the preservation process of
food and pharmaceutical products, dyes, and an antibiotic against biodegradation as a result of bacterial

growth @4,

Table No. (3) The results of the analysis of seeds oil to determine the concentration of short-chain fatty acids
Compound | Reten.tim | Area Height | Area | Height | WO5 | Sample
Name (min) (mV.s) | (mV) %) | (%) (min)

Formic acid | 4.11 437.85 |114.80 |11 |21 0.06

2 9 2.387694
Lactic acid | 4.363 11268 | 25.624 |03 |05 0.06

3 0.783623
Acetic acid | 4.87 15.490 | 3.843 00 |01 0.12 |0.186824
Propionic 6.697 1881.4 |165.27 |49 |3.0 0.19
acid 22 5 20.00077
Butyric acid | 13.833 9.757 2.764 00 |01 0.05 |0.082091
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Butyric acid is important in animal and fish feed. inflammation, improving growth performance,

Butyrate provides energy for colon cells, is a and modulating the gut microbiome. It is
regulator of gut cell functions, reducing oxidative considered an alternative to antibiotics in feed
stress, controlling diarrhea, reducing (17.)

The results of the GC analysis of kernel oil for the detection of some long-chain and unsaturated fatty acids
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Figure (2) The graph of the analysis of unsaturated acids in ascetic seeds oil by GC

The results showed in Table No.( 4) the concentration of some long-chain acids and the concentration of

unsaturated and essential acids for foods, which is what is meant here in the analysis.

Table No. (4) Concentration of some unsaturated acids in alzahdi date seeds oil (C, ppm concentration and
A = area

C sample (A) of (A) Aerea c stander
(ppm) stander of sample =10
88.258 483.86 54.823 Palmitic
10.589 77.26 72.959 Palmitolei
C

25.423 376.201 | 147.971 | Stearic
46.820 333.737 | 71.281 Oleic
18.373 149.809 | 81.536 Linoleic
41.493 779.080 | 187.758 Linolenic

It is clear that the concentration of oleic acid is the highest concentration among the unsaturated acids in
alzahdi seed oil, oleic, which is 46.82 ppm. Linolenic acid (41.493 ppm) and linoleic acid (18.373) ppm.
These acids are essential in the nutrition that the organism needs and must be obtained with its food. Many
studies have stated that linolenic (omega-3) is of particular importance in the diet due to the acid’s role in
metabolism and its activity against inflammation in the body; it prevents the formation of lipids and fats (43,
31). On the contrary, omega-6 linoleic acid and its derivatives, long-chain arachidonic acid, promote

lipogenesis in vivo ©.
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Conclusion
Alzahdi seeds contain high proportions of essential nutritional components such as oil, protein,

carbohydrates, and fibers, which are higher than in the whole date or in the fleshy body of the
date, and this is important as a fodder source or a food source rich in essential nutritional
components. It is a good proportion of essential fatty acids such as linoleic and linolenic acid,
and it was shown that the seed powder of Alzahdi has the antioxidant power of a number of
phenolic compounds such as propionic acid and formic acid, which have antioxidant activity.
Date manufacturers should pay attention to this source, which is rich in basic high-energy
nutritional compounds and effective biological compounds, and exploit them scientifically and
economically.
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Abstract

Background Fungal Keratitis is an infection of the cornea (the transparent dome that covers the
colored part of the eye) caused by fungi, including some fungi known to cause fungal keratitis.
Methodology It was determined that the cornea could be inoculated with SBA, CA, and PDA if
an ophthalmologist employed an aseptic technique and a sterilized Kimura's spatula to scrape the
surface of the eye (PDA). The leftover material was placed on two clear glass slides and stained
with 10% KOH wet mount and Gram staining. A direct microscopy examination of ocular
scrapings revealed fungal filaments. In order to carry out the PCR experiment, corneal scrapings
were necessary. The samples were collected and stored at 20°C in 400 liters of lysis buffer (0.5M
Tris HCL, 0.5M EDTA, 3 percent SDS, 1 percent -mercaptoethanol). Result shows the effect of
fungal keratitis on some hematological variables, including the total number of white blood cells,
the total number of white blood cells of a single cell type, and the number of lymphocytes, where
there was an increase in the total number of all types of white blood cells when infected with
Fusarium and Aspergillus fungi in both male sexes. And in females, where there was an increase
in the total number of white blood cells in males more than in females, where it reached 9372 in
males, while in females, the number was 8266 when infected with Fusarium fungus, and when
infected with the second type of Aspergillus fungus, the number of white blood cells in males was
8665, and in females It was less than this percentage 7566. It was also noted that the number of

white blood cells, monocytes and lymphocytes was more in males than in females.
Keywords: fungal keratitis, physiological and immunological variables

Introduction

Pathogenic fungi known as dermatophytes assault the skin by infecting it. Trichophyton,
Microsporum, and Epidermophyton are the three imperfect fungi that make up this family: & More
than 40 species are found in these three genera, which represent asexual stages  The following
are the sexes of the species that may reproduce sexually, Ascomycetes and a variety of other fungi
Infections of the hair, skin, and nails are caused by the dermatophytes because they feed on
keratinized substances. @ The secondary metabolites of the fungus cause inflammation in the
keratinized tissue where they establish colonies. ) Due to their inability to enter the live tissues of

the host with a functioning immune system, the prevalence of these fungi in the stratum corneum
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of the epidermis is often limited. Host immune response is moderate to severe when this virus is
present® A variety of proteolytic enzymes, such as proteinase, elastase, keratinase, and others,
contribute to the fungus' pathogenicity ©® The host's cellular immunity developing with delayed
hypersensitivity would also help recovery, in contrast to hosts that have difficulties with their
cellular immunity and are thus vulnerable to chronic or repeated fungal infections™ Ringworm,
or tinea capitis, is the medical term for an infection caused by dermatophytes. It's difficult for these
fungi to penetrate live tissue, but they can do so in rare situations, leading to the creation of a

kerion.
Fungal Keratitis

Leber described fungal keratitis for the first time in 1879. This bacterium is a major cause of
corneal infection in poor countries, but is uncommon in the West. (8) If an issue is not identified
and addressed promptly and effectively, it might have catastrophic implications. (9) Keratitis is a
general term that refers to any inflammation of the cornea. (10) A fungal infection of the cornea is
referred to as "fungal keratitis." Fusarium is a fungal infection that may infect the eye. (11)
Fusarium Keratitis is the medical name for an infection of the cornea caused by Fusarium. (12)
Diagnosing and treating fungal keratitis remains challenging for the ophthalmologist during the
disease's early stages. ldentifying the fungal infection, diagnosing keratitis, and appropriately
treating it with topical antifungal medicines are all difficult tasks.. ‘¥ Unfortunately, a lack of
suspicion often results in a delayed diagnosis. Antifungal medications have a poor ocular
penetration, making treatment difficult even if a diagnosis is made. Fungal keratitis has increased
in frequency during the previous three decades. Fungal keratitis is on the rise because of an
increase in the use of topical corticosteroids and antibacterial medications to treat keratitis.

Improvements in laboratory capabilities are helping to raise awareness of fungal keratitis (16).

Fungus caused corneal inflammation

A fungal infection of the cornea has emerged as a major global eye disease, with a high risk of
blindness. India has the highest number of culture-positive cases of fungal corneal infections in
the world (18). A country's incidence rate can vary greatly depending on its demographics and
location (19). According to numerous studies in the South Indian region (20), keratitis is caused

by Aspergillus and Fusarium. There are several deadly illnesses caused by the fungi Fusarium and
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Aspergillus in both crops and immunocompromised individuals. In addition, they have long been
suspected of causing eye infections, such as keratitis, which can lead to blindness (9). In India,
there are ten different species of Fusarium and Aspergillus that can cause corneal ulcers in people
regardless of where they are located. The public's understanding of fungal Kkeratitis has grown
significantly since a large-scale outbreak among contact lens wearers occurred in 2005. (11). To
be clear, the result of fungal Kkeratitis is substantially worse than bacterial, in part because of poor
treatment response and restricted antifungal medication availability. This has to be stressed (3).
The most challenging part of treating fungal keratitis for ophthalmologists is figuring out the cause
and treating it. Additionally, the use of inadvertent antifungal drugs and the long-term persistence
of the illness worsen the prognosis of fungal keratitis (6). Despite the fact that voriconazole and
other triazoles are broad-spectrum drugs, clinical trials have shown that no one therapy is effective
against fungal keratitis. In addition, itraconazole and caspofungin failed to combat Fusarium spp.
growths (8). Standard culture methods take a long time to grow and identify the disease's cause,
but they are effective. These disorders can be diagnosed more quickly and accurately using
molecular technology. There is also a dearth of commercially available antifungal drugs, as well
as a general lack of interest in discovering a therapy for corneal infection. Antifungal susceptibility
pattern analysis and the development of a quick diagnostic tool are essential in Tamil Nadu, India,
where fungal keratitis is becoming more common. If multiplex PCR is more successful than
traditional culture for quickly diagnosing fungal infections that cause keratitis, then this study was
conducted. In a study published in the Journal of the American Medical Association, the minimum
inhibitory concentration (MIC) of antifungal medications used to treat corneal ulcers was 4.
Ophthalmologists in the United States are seeing an increase in instances of Fusarium/Aspergillus
keratitis, and this study provides information on medication susceptibilities that might help them
make more educated treatment decisions.

Methodology

There was a total of 50 corneal scraping specimens taken from mycotic keratitis patients that
visited Ramadi Hospital.

Collection of Specimens

It was determined that the cornea could be inoculated with SBA, CA, and PDA if an

ophthalmologist employed an aseptic technique and a sterilized Kimura's spatula to scrape the
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surface of the eye (PDA). The leftover material was placed on two clear glass slides and stained
with 10% KOH wet mount and Gram staining. A direct microscopy examination of ocular
scrapings revealed fungal filaments. In order to carry out the PCR experiment, corneal scrapings
were necessary. The samples were collected and stored at 20°C in 400 liters of lysis buffer (0.5M
Tris HCL, 0.5M EDTA, 3 percent SDS, 1 percent -mercaptoethanol). (4)

This method is used to identify the many species of both Fusarium and Aspergillus

All of the fungal isolates were identified using microscopy and lacto-phenol cotton blue staining.
To preserve the found isolates, it was stored at 4°C in 0.85 percent saline. An ophthalmologist or
optometrist examines the patient's medical history, signs, and symptoms to arrive at a diagnosis.
It's conceivable that a bacterial ulcer has been confused for this. A positive culture report
(lactophenol cotton blue, calcoflour medium) takes about a week to develop and is based on
corneal scrapings. Improvements in PCR ref. 3/immunological testing have lately resulted in faster
PCR ref 3.

Result

Table 1 Effect of fungal keratitis on some biochemical variables

Descriptive Statistics

Blood var. gender type of funji Mean Std. Deviation
WBC count male Fusarium 9392.86 2237.603
Aspergillus 8656.25 2560.721
Total 9000.00 2403.302
female  Fusarium 8566.67 2569.510
Aspergillus 7066.67 2737.743
Total 7816.67 2718.022
Total Fusarium 8965.52 2408.805
Aspergillus 7887.10 2725.526
Total 8408.33 2612.700
monocytes male Fusarium 685.71 436.520
Aspergillus 481.25 200.728
Total 576.67 342.086
female Fusarium 606.67 284.019
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Aspergillus 420.00 156.753

Total 513.33 244573

Total Fusarium 644.83 361.135

Aspergillus 451.61 180.501

Total 545.00 296.548

lymphocytes male Fusarium 1892.86 923.592
Aspergillus 1287.50 655.108

Total 1570.00 835.897

female  Fusarium 1693.33 709.594

Aspergillus 1440.00 958.272

Table 1 shows the effect of fungal keratitis on some hematological variables, including the total
number of white blood cells, the total number of white blood cells of a single cell type, and the
number of lymphocytes, where there was an increase in the total number of all types of white blood
cells when infected with Fusarium and Aspergillus fungi in both male sexes. And in females, where
there was an increase in the total number of white blood cells in males more than in females, where
it reached 9372 in males, while in females, the number was 8266 when infected with Fusarium
fungus, and when infected with the second type of Aspergillus fungus, the number of white blood
cells in males was 8665, and in females It was less than this percentage 7566. It was also noted
that the number of white blood cells, monocytes and lymphocytes was more in males than in

females.

Table 2 ANOVA table of Effect of fungal keratitis on some biochemical variables
Type lll Sum of

Source Dependent Variable Squares df Mean Square F Sig.
Corrected Model  WBC count 41930505.9502 3 13976835.320 2.169 .102
monocytes 633648.810° 3 211216.270 2.597 .061
lymphocytes 3217714.286° 3 1072571.429 1.605 .199
Intercept WBC count 4244925207.000 1 4244925207.00 658.830 .000
0
monocytes 18004873.380 1 18004873.380 221.362 .000
lymphocytes 149152149.000 1 149152149.000 223.138 .000
gender WBC count 21836120.280 1 21836120.280 3.389 .071
monocytes 73648.438 1 73648.438 .905 .345
lymphocytes 8273.677 1 8273.677 .012 912
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type

gender * type

WBC count
monocytes
lymphocytes
WBC count
monocytes

lymphocytes

18717263.560
572410.131
2758901.739
2180515.232
1185.187
463667.886

a. R Squared = .104 (Adjusted R Squared = .056)
b. R Squared = .122 (Adjusted R Squared = .075)
c. R Squared = .079 (Adjusted R Squared = .030)

R

18717263.560
572410.131
2758901.739
2180515.232
1185.187
463667.886

2.905
7.038
4.127
.338
.015
.694

.094
.010
.047
.563
.904
408

Some hematological variables were not significantly affected by the gender of the patient, and

there were no significant differences in the effect of pathogenic fungi or the type of pathogens that

were used to treat this disease. Table 2 shows an analysis of variance for this disease's effect on

these variables. Inflammation of the cornea, the dome-like tissue that covers the pupil and iris, is

known as keratitis. Infectious or non-infectious causes can lead to keratitis in the eye. A minor

damage, such as wearing contact lenses for an extended period of time or having an object enter

the eye, can result in noninfectious keratitis. Infections like as bacteria, viruses, fungus, and

parasites can cause keratitis. Immediately seek medical attention if you see eye redness or other

signs of keratitis. As long as the condition is treated quickly, mild to severe keratitis may typically

be cured without the loss of vision. Keratitis can cause irreversible eyesight loss if left untreated

or if the infection becomes too severe.
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gender

M male
& femal

Figure 1 Effect of fungal keratitis on total count of WBC
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gender

W male
H femal

Figure 2 Effect of fungal keratitis on total count of monocytes
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Table 3 Effect of fungal keratitis on C3 and C4 concentration

Descriptive Statistics

Test gender type of funji Mean Std. Deviation

C3 concentration mg/dl male Fusarium 260.00 65.192
Aspergillus 178.80 21.626

control 63.60 10.784

Total 167.47 91.313

female Fusarium 388.00 75.631

Aspergillus 242.00 37.014

control 64.00 12.329

Total 231.33 144.485

Total Fusarium 324.00 94.775

Aspergillus 210.40 43.889

control 63.80 10.922

Total 199.40 123.118

C4 concentration mg/dl male Fusarium 84.40 6.348
Aspergillus 57.80 12.598

control 12.00 1.225

Total 51.40 31.863

female Fusarium 83.80 12.194

Aspergillus 63.80 12.050

control 11.60 1.140

Total 53.07 32.817

Total Fusarium 84.10 9.171

Aspergillus 60.80 12.044

control 11.80 1.135

Total 52.23 31.792

Table 3 shows the effect of fungal keratitis on some of the complement system proteins in both
sexes, males and females. The concentration of C3 in men was 260, and in females, it was 388
when infected with Fusarium, and its concentration in men was 178 mg/100 ml, and in women it
was 210 mg/100 ml when infected with Aspergillus fungus. These concentrations are considered
high when compared with the control, whose concentration reached 63, meaning there are

significant significant differences, which means that there is a great immune response to this type
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of fungi, which was greater in women than in men. The C4 concentration in men was 84 and 54
mg/100 ml when infected with Fusarium and Aspergillus, respectively, and its concentration in
women was 83 and 63 with Fusarium and Aspergillus infection, respectively, compared to the
control of 11 mg/100 ml, and this indicates a significant immune response when compared to the

control.

Table 4 ANOVA table of Effect of fungal keratitis on C3 and C4 concentration

Type Il Sum of

Source Dependent Variable Squares df Mean Square F Sig.
Corrected Model C3 concentration mg/dl 391281.2002 5 78256.240 38.882 .000

C4 concentration mg/dl 27328.567"° 5 5465.713 66.158 .000
Intercept C3 concentration mg/dl 1192810.800 1 1192810.800 592.652 .000

C4 concentration mg/dl 81849.633 1 81849.633 990.716 .000
gender C3 concentration mg/dl 30592.133 1 30592.133 15.200 .001

C4 concentration mg/dl 20.833 1 20.833 .252 .620
type C3 concentration mg/dl 340335.200 2 170167.600 84.548 .000

C4 concentration mg/dl 27237.267 2 13618.633 164.841 .000
gender * type C3 concentration mg/dl 20353.867 2 10176.933 5.056 .015

C4 concentration mg/dl 70.467 2 35.233 426 .658
Error C3 concentration mg/dl 48304.000 24 2012.667

C4 concentration mg/dl 1982.800 24 82.617

a. R Squared = .890 (Adjusted R Squared = .867)
b. R Squared = .932 (Adjusted R Squared = .918)

Table 4: Analysis of variance for the effect of fungal keratitis infection on the proteins of the
complement system C3 and C4. We note that there are significant differences for the effect of
gender on C3 protein, where the significance function was 0.01, and there were no significant
differences for gender on C4 protein, and there were significant differences for the type of fungi
on C3 and C4 proteins. No significant differences were observed for the effect of the interaction
of sex with fungi on C3 and C4 proteins. C3 and C4, and these are proteins that increase in cases
of inflammation or cases of autoimmune diseases, when exposed to many and many bacterial
diseases, this indicates the presence of a deficiency of these two factors, and also in cases of
immune diseases such as immune blood diseases or rheumatic diseases, it will naturally be high in

the case
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