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Summary

This study aims to training and utilization of nano method by two ways to
improve the antibiotic use in treatment of blood infections in children who have
nephrotic syndrome, determine bacteremia in this group of children and study
bacterial isolate to susceptibility pattern by phenotypic method as well as detect
isolated bacteria resistance genes to antibiotics .Also detect relationship between
some biological and immunological parameters in pediatric nephrotic syndrome with

different ages .

The study was done between October 2021 to May 2022 , At the Pediatric teaching
hospital Center for Nephrology /Karbala Health Directorate. A five -milliliter sample
of venous blood was collected from 116 Nephrotic syndrome children patient and 42
healthy children. There are significant blood culturing procedures , and several
analyses have been performed as a result including biochemical parameters ; Vitamin
Ds, Lipid profiles (TC, LDL, HDL and TG),Liver function tests (Albumin, T.
bilirubin, D. bilirubin , TP, ALT, AST, ALP, GGT, LDH),Immunological parameters
(WBC, CRP, IgG),Hematological parameters CBC ,Physiological parameters
(Glucose, ABO),General Parameters (Age, Weight ,Gender) , and Microbial

examination (Bacterial Identification and Antibiotic Susceptibility Test).

Preparation of nanohybrid Zno- ceftriaxone ( drug conjugate with Zno by soll gel
method ) ,nanohybrid LDH-ceftriaxone (drug conjugate with layers of Mg-AL-No3)
, were tested then by FTIR ,SEM,XRD,AFM analysis . The effect of these nano drugs
was examined in isolated bacteria .The resistant genes for ceftriaxone were also
identified.

The results of parameters examined for nephrotic children patients compared with
healthy children showed : decreased Vit D3 levels, increased (S. Cholesterol , LDL,
HDL, and TG )levels, decreased Albumin and Total serum protein levels, also
increased T. bilirubin and D. bilirubin levels ,increased (ALT, AST, ALP) levels
,increased GGT and LDH levels, increased WBC and CRP levels and decreased 1gG

XIX



levels . In children with Nephrotic syndrome there were some correlation between
some parameters such as CRP and WBC (0.509) , also CRP and Albumin(0.515) ,as
well as WBC with both Gran and Mid (0.856,0.727) respectively ,which all of them
was positive correlation. In addition there were positive correlation between ; ALP
and D. bilirubin (0.566) ,GGT and LDH (0.640), T.C and LDL (0.808) ,and TG with
both LDL and T.C (0.526,0.539) respectively.

In children with nephrotic syndrome , B blood group was more than in healthy.
Bacteria isolated was Acinetobacter bumanii complex , Staphylococcus warnerii ,

and Bacillus cerus . All of them had resistance genes for f-lactamase drug.

The nanohybrid ceftriaxone prepared with Zno was not effective .while nano
hybrid ceftriaxone with layers of Mg-Al-Nos was effective and its conjugation was

successful .

The study concluded that more blood infection in pediatric Nephrotic syndrome
came from bacteria of nosocomial infections. The nano method of Zno soll gell
method for ceftriaxone was not successful and not effective on bacteria. Precipitation
ceftriaxone with Mg-Al-Nos was effective and successful. These isolated Bacteria

had B-lactamase genes.
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Chapter One Introduction

1.1. Introduction

Nephrotic syndrome remains a common chronic illness marked by changes
in perm capability on the glomerular capillary wall« result in an incapacity to
control protein loss in the urine. Proteinuria in the nephrotic range stays
definite as more than one thousand mg/m? per daytime or a random urine
protein-to-creatinine ratio of more than Two mg/mg. In children with pediatric
nephrotic syndrome, proteinuria remains usually selective, consisting mostly
of albumin (Bagga and Mantan, 2005).

The two most prevalent idiopathic kidney sicknesses are Minimal Change
Nephrotic Syndrome (MCNS) & Focal Segmental Glomerulosclerosis (FSG)
which result in childhood nephrotic syndromes (FSGS). In children, a third
kind of nephropathy known as membranous nephropathy is uncommon. The
next are two species of other causes of isolated nephrotic syndrome: Infections,
neoplasia, and medications are all instances of rare genetic illnesses and
secondary diseases .While the cause for idiopathic nephrotic syndrome is
inexact, evidence suggests that it is caused by a main T-cell disease that
growths to glomerular podocyte dysfunction. Mutations popular genes that
code for essential podocyte protein have been situated identified in kids with
familial nephrotic syndrome, according to genetic investigations(Eddy and
Symons, 2003) .

The global incidence of pediatric Nephrotic syndrome is reported to be 4.7
per 100,000 children (range 1.15-16.9), with sub regional diversity due to

country background and geographic location(Downie et al., 2017).
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Nephrotic syndrome may commence nearly as 6 months of age, that can be
previous until adulthood. Children under the age of six are the most common
wounded of minimal change nephrotic syndrome (MCNS); The typical age at
diagnosis for MCNS is 2.5 years, however the median age at diagnosis for focal
segmental glomerulosclerosis (FSGS) is six years .Males are more respected
than females in small children (ratio 2:1)(Alhares et al., 2020).

The most frequent primary glomerular disorders in Irag are FSGS, which are
followed by mesangial glomerular nephritis and minimum change disease
(MCD) (Reshi et al., 2008).

The popular of nephrotic kids with mild variation lesions will either license
away on their own or remit after 3 years (in two-thirds of pateints) or will
acclimate to corticosteroids (CS) or cytotoxic medicines faster speedily and
with fewer problems (95 %).Children with focal segmental glomerulosclerosis
with simple or chronic proteinuria, on the other side, are at a greater risk of
problems. In the nearly kids, filled NS can lead to kidney failure & also
dialysis, requiring renal replacement . In NS, complications might occur as a
result of the disease or as a result of the rectally used to treat it. Depletion of
serum proteins inside the urine causes NS problems as a direct result of
changes in plasma protein concentrations or as a direct cause of cellular
dysfunction. Several infections, thrombosis, circulatory disease, anemia (loss
of Hb), hypovolemic crisis & acute renal failure are disorder complications. In
nephrotic children, long-term therapy frequently includes corticosteroid,
alkylating drugs, Calcineurin inhibitors in addition mycophenolate mofetil
(MMF)(Park and Shin, 2011).

Patients with NS may experience urinary loss of transferrin, erythropoietin,

ceruloplasmin, transcobalamin, iron, and trace elements in addition to the loss

2
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of albumin and vitamin D binding protein in the urine. Although the precise
mechanism of these losses is still unknown, these shortages are more common
in individuals with therapy-resistant disease and may cause anemia to develop,
which may continue despite adequate iron and erythropoietin supplementation.
There is ample evidence of transferrin urinary loss in children with NS
(Hampson et al., 2021).

The aim of INS therapy in affected role stays to found and keep complete
reduction with the resolution of proteinuria besides edema while limiting
thoughtful side properties. Aside from INS-specific therapies, helpful healings
are frequently cast-off to pleasure edema (loop diuretic drug, aldosterone
rivals, albumin brews, Angiotensin-converting enzyme inhibitors), lessens
infection risk (antibacterial, pneumococcal immunization), thromboembolism

also regulates hyperlipidemia (aspirin ,acetylsalicylic acid,)(Hodson, 2003).

Infection is a major cause of mortality and death in children of renal disease.
Patients with SSNS are more prone to bacterial infections, and various
infections can trigger relapses, steroid resistance, and even disease onset
(Moorani, 2011).

Streptococcus pneumoniae puts children having nephrotic syndrome (NS) at
risk for invasive infections, mainly peritonitis and/or bacteremia. Recent
reports from the US and other countries have documented the incidence of
dangerous infections in children caused by penicillin-resistant S. pneumoniae
(PRSP) & multiple antibiotic-resistant S. pneumoniae (MRSP)(llyas et al.,
1996).

Antibiotic resistance is a major public health concern, and diagnostic
bacteriology labs are essential for finding resistant isolates fast. The use of

phenotypic tests to detect susceptibility or resistance is a "gold standard"
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against which subsequent technologies are measured of performance, cost, and
ease of use. There are several molecular methods for identifying resistance, and
they are widely used in academia and reference laboratories, Gaining a
foothold in diagnostic laboratories, on the other side, is proving more difficult.
If widely used in a diagnostic situation, however, these techniques would have
a wider impact on patient care and is useful infection control measures, eg, by
rapidly detecting patients who were colonized by resistant bacteria. Rapid
detection of a particular resistance mechanism through a molecular testing
would clearly allow clinicians to avoid potentially ineffective treatment
options at the start (Woodford and Sundsfjord, 2005).

Despite of the fact that today live in an era where advanced and new tools for
elucidating disease underlying mechanisms and molecularly building new
drugs are possible. We have a long way to go, infectious diseases remain one
of the world's greatest serious health issues ,the rise of multi - drug resistance
and unpleasant side effects are the main drawbacks of conventional
antibacterial agents. Antibiotics are often administered at high doses due to the
drug resistance, resulting in intolerable toxicity, requests for significant
financial, labor, and time investments in the development of new antibiotics.
Nontraditional antibiotic drugs have recently piqued authors' interest as a
means of combating pathogenic bacteria' resistance to most commonly used
antibiotics. Several classes including antimicrobial nanoparticles (NPs) &
nanosized carriers for antibiotic delivery, in especially, have shown their

efficacy in treating of infectious diseases (Huh and Kwon, 2011).

The study aims to isolate the resistance bacteria from nephrotic syndrome

patients and improve of the antibiotic that bacteria resist by nano-methods.

1.1.2.0bjectives:
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=

General information for both patients and healthy in the proposal study.

2. Collected the blood samples from nephrotic syndrome patients.

3. Conducted the clinical and laboratory tests that include: CBC, CRP, IgG,
Serum Albumin, GLU,ABO, liver functions (ALT, AST, ALP, GGT,
Albumin, Total protein, Total bilirubin, Direct bilirubin), (LDH), lipid
profile, D3.

4. Determined the common bacteria by identification of the blood culture
results by Vitik System.

5. Made the antibiotic susceptibility tests of the bacteria that was identified.

6. Prepared nanohybrid of the antibiotic and test their antimicrobial activity

against resistance bacteria.
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Chapter Two Literatures Review

2.1. Literatures Review
2.1.1. Nephrotic Syndrome

2.1.1.1. The Overview of Nephrotic Syndrome

Nephrotic Syndrome(NS) is one of the kidney diseases associated with
increasing the permeability across the glomerular purification barrier. It is
considered by heavy proteinuria (>3.5 g/24 hr in adults or 40 mg/m? caused by
hr in children), Hypoalbuminemia (2.5 g/dl) , edema and hyperlipidemia all

seem to be markers of hypoalbuminemia(Alhares et al., 2020).

At the turn of the century, clinicians noted a nephrotic disorder of fiery origin
and a nephrotic syndrome progressive origin. Today these ideas are outdated,
but the term “Nephrotic syndrome” is clinically valuable and has persevered,
because hefty proteinuria, regardless of its cause, is related with various of
clinically important impacts, particularly NaCl holding, thromboembolic and
infectious problems, and also hyperlipoproteinemia. The description however,
the following is arbitrary, and no special significance should be agreed upon
the criteria used to differentiate nephrotic versus non-nephrotic
albuminuria(Orth and Ritz, 1998).

It’s mainly an illness of youthful 15 times further than an adult(Alhares et al.,
2020). Childhood NS could be congenital, with problems seeming in the first
three years of life, then in these locations, operation is typically effective
individuals, a podocyte or glomerular basement membrane-related genetic
mutation ,is usually present. Apart from the congenital form, nephrotic
syndrome can be caused by a variety of underlying etiologies, like glomerular

diseases, vasculitis, poisons, contaminants, spite, hereditary problems, and,
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maximum generally, unidentified. Minimal change disease (MCD) or focal
segmental glomerulosclerosis (FSGS) — the quintessential podocyte diseases,
or podocytopathies — are the most common histological classifications for
idiopathic child NS.MCD refers to glomeruli that give the impression normal
on light microscopy and is more common in infantile NS than FSGS , by
evidence of podocyte foot process effacement with Electron microscope. On
electron microscopy, FSGS looks like to MCD, but on light microscopy, it has
segmented destruction of the glomerular capillaries by adhesions, unlike
MCD. Amid the sclerotic segments beside Bowman's capsule, synechiae
form. Injury to these foot processes reasons podocytes to alteration shape and
their cellular cytoskeleton to reorganize, As a result, serum protein is lost
through the glomerulus. In MCD, this shape change is usually upturned with
corticosteroid treatment, but in FSGS, it is often resistant and
progressive(Downie et al., 2017). NS in the first year constitute a small
percentage and it had a poor prognosis, Finnish type represent the highest
proportion of biopsy in congenital nephrotic syndrome and focal segmental
glomerulosclerosis highest proportion in infantile type(Mohammed et al.,
2019Db).

2.1.2. Epidemiology

Global occurrence of pediatric NS was stated to be 4.7 per 100,000 children
(range 1.15-16.9), with sub regional diversity due to country background and

geographic location(Downie et al., 2017).

South Asian kids were exposed a higher prevalence of NS than European

population in several European studies (McKinney et al., 2001),
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and historical data from US studies suggests that African children have a

higher incidence than children of European descent (Srivastava et al., 1999).

NS is currently the most common chronic childhood glomerular disorder seen
in Nigeria. Glucocorticoids have remained the mainstay of its treatment since
their introduction in the 1950s, and steroid responsiveness is regarded as its
most important prognostic indicator. Earlier studies on childhood NS were at
Ibadan and Kaduna both in Nigeria and other parts of tropical Africa(Asinobi
et al., 2019).

Primary nephrotic syndrome epidemiology in Egyptian youngsters; the
average onset age was 4.43- 2.7 years. Thirty-four percent of patients were
steroid resistant, whereas 66 percent had a good steroid response at the start;
while 46 of the latter were steroid-reliant. A nephron biopsy is done on forty
patients, with minimal change nephrotic syndrome occurring in 30% in
mesangial proliferative patients.37.5 percent had glomerulonephritis, and 30%
had focal segmental glomerulosclerosis. In 9% of cases, chronic renal
insufficiency developed(Kaddah et al., 2012).

Created on originated epidemiologic evidence, children in Asia get higher

prevalence for NS versus kids as in Western world (Al-Bahrani, 2017).

Idiopathic NS, which is linked to primary glomerular disease, impacts
nearly > 90% of children with NS(Vogt and Avner, 2007).

Hoseini et al. study demonstrates an increasing trend in FSGS incidence in
Iranian children. However, kidney survival rates of our patients were similar
to those reported by others in different countries(Hoseini et al., 2012). The
etiology in 67.5%, 49.8%, and 27.8% of the cases were in Sweden, Japan, and
Irag (Al-Mosawi, 2002) respectively.
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Study in Iraq gives a detailed information about the primary nephrotic
syndrome in childhood a most common type was minimal change disease type
, which was consequently with focal segmental glomerulosclerosis, but
frequency of focal segmental glomerulosclerosis and to lesser extent the
membranoproliferative glomerulonephritis had been increasing in Iraqi
children with Idiopathic nephrotic syndrome ( INS). Clinical feature, age, sex
and respond to steroid are similar to most parts of world(Naif and
Mohammed, 2019).

2.1.3. Causes of Nephrotic Syndrome in children

Systemic lupus erythematosus is an fundamental disorder which may be
recognized in fewer than 5 % in some cases , amyloidosis, HIV infection,
parvovirus B19, hepatitis B and C viruses, and Henoch Schoenlein purpura
amyloidosis .On light microscopy, extra than 80% of affected role with
nephrotic syndrome display MCD (minimal change disease), is categorized
by usual kidney histology. The cash comes from focal segmental structure
glomerulosclerosis (FSGS), and mesangial proliferative glomerulonephritis
(Mes PGN) MCD and FSGS are usually measured to be the semi
pathophysiological progression. Membranoproliferative glomerulonephritis &
membranous nephrosis are unusual situations through childhood (Bagga and
Mantan, 2005).

Immune dysregulation, circulating substances, or hereditary podocyte
structural abnormalities are all thought to have a role in pathogenesis of
idiopathic NS .Children with steroid-resistant disease are more likely to have

a genetic risk(Noone et al., 2018).
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The glomerular filtration barrier is a complex filtration system used by the
kidney (GFB ).A glomerular basement membrane is sandwiched between a
fenestrated endothelium and an epithelial layer made up of podocytes and their

foot processes, with filtration slits and a slit diaphragm interposed.

Water and tiny solutes can pass through the system's pore and into the urinary
space for its size and charge specific design. On electron microscopy, there is
an effacement of the podocyte foot procedures in nephrotic syndrome.
Proteinuria is seen in nephrotic syndrome when this barrier is damaged .The
immune system and podocytes production are a major part in genesis of
idiopathic NS, as per majority of ongoing research. T-cell dysfunction causes
cytokine announcement, that touches glomeruli and reasons for increase
permeability, based to Immune system disfunction principals to the creation of
mingling factors (one example is solvable urokinase plasminogen activator
receptor) that modify podocyte building and/or role, resultant of proteinuria.
Remission after rituximab, and an anti-CD20 antibody treatment has also been
linked to B-cell involvement. However, there is currently no definitive proof

of the underlying mechanism of action(Andolino and Reid-Adam, 2015).
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Figure(2-1):Electron microscopic appearance of normal glomerular epithelial cells in
normal epithelial cells(Eddy and Symons, 2003)

Figure(2-2): Electron microscopic appearance of Nephrotic Syndrome(Eddy and
Symons, 2003)
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2.1.4. Risk factors for pediatric Nephrotic syndrome

Patients with nephrotic syndrome are vulnerable to infections and potentially
fatal thromboembolic events. The long-term consequences of persistent
hyperlipidemia and steroid medication are becoming more well-known.
Proteinuria reduction after corticosteroid treatment has a better prognostic
price than the precise renal histology in terms of the long outcome (Bagga and
Mantan, 2005).

A-T cell subset and/or function abnormalities have been reported in a variety
of patients with MCD9-11. The most of the functional abnormalities described
are not specific and it may represent a disease effect rather than a cause
(Grimbert et al., 2003).

B- Cytokine bias: To understand better the pathogenesis of nephrotic
syndrome, The use of current understanding on functional divisions of the
Immune reaction. Antigen presentation to T cells causes a separated immune
comeback that may be type | (subjugated by g-interferon and interleukin (IL)2)
or type Il (dominated by interleukin (IL) 3). (IL4, IL10 or IL13) , In cell-
mediated immunity, typel cytokines predominate, but typell cytokines are
used in some features for humoral immunity. Atopy and B cell class switching
for 1gG4 and IgE1 production are strongly linked to type 1l cytokines(Prete,
1992).

C-Increased plasma IgE levels, comparatively standard 1gG4 (with less 1gG1
& 1gG2), and a connotation with atopy propose type Il cytokine bias in patients
MCD have been reported that system production of representative cytokines,

including IL4, is increased(Vanden Berg et al., 2000).
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D- The role of a systemic circulating element, may result in increased

glomerular permeability, has been proposed in patients with MCD and FSGS.

E- The lack of inflammatory alterations in the renal parenchyma, and the
clinical responsiveness of nephrotic syndrome to immunosuppressive
medications, suggest the proteinuria is produced by something other than the

renal.

F- Several vascular permeability factors, especially vascular endothelial
growth factors, heparinase, & hemopexin, have been implicated (Brenchley,
2003) .

G- Normal glomerular podocytes produce the permeability factor vascular
endothelial growth factor in vivo, and receptors for the factor are found on

glomerular endothelial and mesangial cells.

Recessively inherited FSGS is caused by mutations in another gene, the
NPHS2 gene, that code for podocin. This mutation is to found in 10- 3 percent

steroid-resistant FSGS individuals having sporadic onset(Ruf et al., 2004).

On chromosome 19, the alpha-actinin-4 gene for autosomal dominant FSGS
has been recognized. WT1 (Wilms' tumor suppressor gene), FSGS2, and
LMX1B are some of the other genes implicated (nail patella syndrome). WT1
mutations are linked to Denys-Darsh syndrome (categorized with male pseudo
hermaphroditism, Nephrotic Syndrome, & also Wilms' tumor) .The steroid-
sensitive nephrotic syndrome (SSNS) gene was discovered on chromosome

1925, similar to but separate from the podocin gene(Fuchshuber et al., 2001).

2.1.5.Management
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Oedema in nephrotic syndrome for severe or symptomatic oedema, salt &
fluid limit with the inclusion of a loop diuretic is one of the key techniques in
oedema management, created on the etiology of edema in NS. (Teoh et al.,
2015).

Pharmacologic and dietary treatments are needed for accurate management.
Fluid restriction, as well as corticosteroids, albumin, and diuretics, are used to
manage edema. Patients with recurrent relapses or steroid-refractory disease
may require steroid-sparing therapy such alkylating agents and calcineurin
inhibitor, as well as dietary changes to avoid dairy and gluten.(Hampson et
al., 2021).

Diuretics unaccompanied may worsen hypovolemia and intravascular
reduction, needing use of albumin. Albumin should be given with care in
children who do not have hypovolemic symptoms, as a rise in intravascular

fluid may cause pulmonary oedema (Teoh et al., 2015).

2.1.6. Initial therapy

Standard treatment consists of at least 4—6 weeks of day steroids (prednisone
or prednisolone), As according clinical study data, a least of 6 weeks of
alternating day treatment must be followed .The variability in the prednisone
taper is noted in numerous published procedures by guide, center, or republic.
Until , a recent report endorsed that month of care was larger to 2-3 calendar
month of therapy, due to large drop in reversions afterward the early
performance of NS. Over 700 children will be included in the meta-analysis of
controlled tri+-als (Hodson et al., 2005).

15



Chapter Two Literatures Review

Since 2013, three randomized trials have shown Extending therapy to 6
months instead of 2-3 months had no result on the rate of relapse, the risk of
relapses, steroid dependency, or the requirement for a further

Immunosuppressive drug (Sinha et al., 2015).

Obesity, striae, ocular problems such as cataracts and glaucoma, metabolic
abnormalities, musculoskeletal features including such osteoporosis &
avascular necrosis of the head of the femur, plus behavioral traits are all

associated with excessive steroid usage(Fakhouri et al., 2003).

In individuals with Frequently Relapsing Nephrotic Syndrome (FRNS) /
Steroid Dependent Nephrotic Syndrome (SDNS), the following agents can

reduce the requirement for steroids:

1-Levamisole : As compared to placebo or no treatment, it reduces the risk of
relapse(Vaziri, 2016). However, there was a lot of variation in the meta-
analysis(Pravitsitthikul et al., 2013).

2-Cyclophosphamide: Effective for FRNS(Pravitsitthikul et al., 2013),

However, this is less true for steroid-dependent individuals with nephrotic

disorder; there is, though, some overlay in arrangements.

3-Ciclosporin: critical in FRNS or SDNS, nonetheless many patients report
relapses if ciclosporin therapy is removed (ciclosporin dependence) (El-
Husseini et al., 2005).

4-Tacrolimus: Tacrolimus definitely helps for FRNS or SDNS, by several

studies(Sinha et al., 2012) but, no randomized trials exist.
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5-Mycophenolate mofetil: Fewer real than ciclosporin(Gellermann et al.,

2013) Then it has a short risk of complications.

6-Rituximabln children who are depending on both drugs, Lower dosages of
prednisone & calcineurin inhibitors are not inferior to standard doses in
sustaining short-term remission, allowing children to simply stop
treatment(Ravani et al., 2011).Despite effective for children having complex
FRNS / SDNS, all kids had declines 19 months later received rituximab. In
SDNS, it is quasi to steroids in order to maintain remission(Ravani et al.,
2015).

7-Mizoribine: Nevertheless non active for SDNS, a subclass analysis of kids
aged ten and fresher showed the prevalence of patients who lapsed in the
mizoribine group was significantly lower than in placebo group(Yoshioka et
al., 2000).

2.1.7.Complications:

Complications in NS might arise as a result of pharmacological treatment or
from the disease itself. Because of altered cellular processes or as a direct
consequence of altered plasma protein composition, the waste of plasma in the
urine causes NS complications; thromboembolism, cardiac illness,
hypovolemic shock, anemia, and acute renal disaster are some of the symptoms
that can happen. Problems of prolonged therapy in Nephrotic kids are usually
related to CS, alkylating drugs, calcineurin inhibitor also mycophenolate
mofetil (MMF)(Park and Shin, 2011).
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2.1.8. Hyper urine albumin

In patients with Nephrotic Syndrome, enlarged urine loss of proteins also
protein-bound molecules pay to a range of complications. The decrease of
protein and thyroid bound globulin may lower total Tsand thyroxine and
thyroxine binding capacity. Overt hypothyroidism, on the other hand, is rare
due to a surge in thyroid follicle stimulating (TSH)(Shantha et al., 2011).

2.1.9 .Edema

Nephrotic syndrome (NS) is defined by edema, a urine protein/creatinine ratio
with less as 2 mg/mg, and hypoalbuminemia of less than 2.5 g/dl, as per the
nephron (Pal and Kaskel, 2016). Edema is a disease which the fluid
accumulated improperly in the extracellular compartment of the body's tissues.
This condition is commonly seen in dependent parts as legs in nephrotic
syndrome, but could also cause significant accretion in other places, lead to

pulmonic congestion, ascites or anasarca (Kallash and Mahan, 2021).
2.1.9.1.Mechanisms of edema

Various mechanisms planned to drive the formation of Edema in a variety of

disorders, including:

First: Oncotic pressure within vessels is reduced (hypoalbuminemia as in NS,
other causes of low serum albumin and other proteins) Hydrostatic pressure is

increased (kidney insufficiency, heart failure).

Second: Increased tissue oncotic pressure causes high blood vessel wall
permeability (capillary escape condition as inflammation and anaphylaxis).

Swelling can cause significant morbidity and lower quality of life in kids with
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active Nephrotic Syndrome due to obstruction of the lymph system (masses,

lymphangiomatosis).

The pathophysiology for edema in this syndrome is complex, and identifying
underfill , overcrowd mechanisms in exaggerated children may aid in finding
the optimum medical help. While many diuretics are now available to treat
edema in children NS, there are rare high-quality clinical hearings also reports
to guide us. Even clear knowledge of the best ways to use albumin infusions
in the care of NS in children was focused on a limited body of evidence. Some
exciting novel abscess agents are currently being built(Kallash and Mahan,
2021)

2.1.10. Nephrotic Syndrome and 25-hydroxyVitamin D.

Due to a decrease of Vitamin D compulsory protein in the urine, less blood
ionized calcium levels can arise due of lower free serum calcitriol so perchance
lead to secondary hyperparathyroidism, and in rare cases, severe problems
such osteocalcin and osteitis fibrosis . When vitamin D deficiency is detected,
cholecalciferol as well as ergocalciferol supplementation could be begin.
Thromboembolic events are more common among patients with nephrotic
syndrome (Mahmoodi et al., 2008).

Elevated procoagulants, such as fibrin, von Willebrand factor, and plasmin
activity factor-1, and reduced anticoagulants, such as antithrombin,
plasminogen, and protein S, are associated to such events(Singhal and
Brimble, 2006).
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2.1.11. Thromboembolism

Thrombotic events are known to be more prevalent in children with hereditary
nephrotic syndrome and membranous nephropathy(Kerlin et al., 2009).1In this
case, the role of preventive anticoagulation is still being disputed . Some have
advised primary pharmacologic prophylaxis with correctly dosed low-
molecular weight heparin for Nephrotic patients at the highest risk of
thromboembolic events,or the other anticoagulant .Patients with additional
thrombotic risk variables, such as surgery, cancer, or pregnant, as well as those
who had a prior thromboembolism or have membranous nephropathy, should

be examined. (Cadnapaphornchai et al., 2014).
2.1.12.Hyperlipidemia:

Hyperlipidemia is among the common features of nephrotic syndrome, per a
study performed in Irag. On the edge of therapy in NS patients, the levels of
cholesterol in blood returns to normal. Furthermore, maintaining a healthy
lipid levels in the body is vital for overall health . Somewhat irregularities in
lipid amounts, such those seen in relapse, cause atheromatous cardiovascular
disease, blood clot embolic problems, and Atherosclerotic vascular disease,
thrombus embolic issues, and lipid accumulation in glomeruli and renal tubule
epithelial cells are all caused by fat accumulation inside nephrons and
proximal tubular epithelium. As a result of these negative consequences, renal
failure occurs (Al-Bahrani, 2017).

Hyperlipidemia is normally transitory in persons by steroid-sensitive
Nephrotic Syndrome and has no extensive-term implications. Though, in
patients with steroid resistance nephrotic syndrome (SRNS), elevated lipid

levels in the blood may persist, contributing to cardiovascular mortality and
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glomerulosclerosis development Patients are encouraged to maintain weight
for their height, and saturated fats should be limited in their diet. While there
are no specific standards for the use of statins, there are a few things to keep in
mind, children it has been shown that they are effective and safe in the short
run . Simvastatin and atorvastatin both reduce total & low density lipoprotein
(LDL), cholesterol, and triglycerides while slightly increasing HDL
cholesterol (Bagga and Mantan, 2005).

2.1.13.Anemia

Patients with NS may also lose transferrin, erythropoietin, ceruloplasmin-
min, iron, and trace minerals in the urine, in addition to Albumin also Vitamin

D binding protein (Hampson et al., 2021).

Although the cause of these shortages is unclear, there are more common in
those who have therapy-resistant conditions and can lead to anemic that
persists despite appropriate iron and erythropoietin supplements. The fall in
transferrin level in the urine of NS kids has been well documented. Iron stays
attached to transferrin in the alkaline environment of the urine, enabling both
to be excreted (lorember and Aviles, 2017) .Decreased erythropoietin
amounts also found in kids with NS, spite of the fact that iron loss alone can
create Anemia. For these patients, iron replacement treatment is required to
correct iron deficiency anemia, and individuals with poor erythropoietin levels

should get erythropoietin (lorember and Aviles, 2017).

These treatments should raise iron and erythropoietin levels, but not transferrin

until the proteinuria is resolved. (Hampson et al., 2021).

2.2. Infections
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Infections are more common in patients with NS. Infections with NS takes
reduced in advanced nation state, although they continued to be a major issue
in developing nation states. One of the top sources of mortality in kids had NS

IS sepsis.

kids who are given cytotoxic medicines have a bigger rate of clinical
infections than rather than who are treated just prednisolone. Streptococcus
pneumoniae is the most common pathogen in primary peritonitis in children
with NSSimvastatin and atorvastatin both reduce total & low density
lipoprotein (LDL), cholesterol, and triglycerides while growing slowly HDL
cholesterol. Fluid collection in cavities and edema drop of local humoral
defenses, as well as immunological factors such as low serum immunoglobulin
G level, factor B & factor | in alternate route components, transferrin, and low
T-cell function, may all contribute to Nephrotic patients’ susceptibility to
infections (Park and Shin, 2011).

Reasons of an Increased Infection Risk despite the fact that death rates have
dropped to 3%, infection continues to be a problem. Lipid abnormalities
management is a major cause of deaths in kids with Idiopathic nephrotic
syndrome, bacteremia, urinary tract infection and also peritonitis. In
Tuberculosis, lipid irregularities and morbidity are public, as is cellulitis. In an
Australian study of 92 Nephrotic Syndrome kids with INS, eight (8.7%)
industrialized bacterial infections through the first year of their diagnosis;
those with high levels of very low density lipoprotein (VLDL)-coltsfoot had
primary peritonitis . Sterol, triglycerides, and low - density lipoproteins
(LDL),cholesterol .Urinary wounded of lg, diminished opsonization of

bacteria come from urine wounded of complement elements B and D, skin
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breakdown associated with acute edema, and immunosuppressive therapy,

those also factors, increase susceptibility to infection (Hodson, 2003).
2.2.1.Bacterial infection

2.2.1.The Overview of Bacterial Infections

Bacteria are prokaryotic single-celled bacteria that may be found practically
wherever on Earth. They didn't have a nucleus that was attached to the
membrane. Bacteria have traditionally been classed based on their
morphologies (e.g., spheres, rods, and spirals) and their ability to take up color
stains (e.g., the Gram stain) that define bacterial cell wall characteristics under

a light microscope.

When bacteria are refined, their nutrient needs also chemical metabolic
features is used to determine them further. Despite genotypic classification,
which includes 16s ribosomal. Even if RNA sequencing and whole-genome
sequencing allow us to more accurately group genus, identify various species
and sub-species, and in some instances alter genera classification,
nomenclature based on pigment staining properties is still helpful in clinical
repetition. The ability of many popular antibiotics, such penicillin, to pierce
bacterial cell wall and goal the synthesis of bacterial cell wall components is

critical to their effectiveness(Berkley, 2021).

Bacteremia mentions to the expression of alive bacteria. Asymptomatic
bacteremia can arise after normal lives such as washing one's mouth and after
modest medicinal procedures. When the immune system's response
mechanisms fail or become overwhelmed, bacteremia progresses to

septicemia, a bloodstream infection, which can cause a variety of clinical
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symptoms. Symptoms of untreated and clinically common bacteremia are
chronic inflammatory reaction , sepsis, septic shock, and multi-organ failure
syndrome (Smith and Nehring, 2020).

All bacterial infections depend on the host's immune system, which is
affected by their genetic profile as well as acquired and genetic defects . Active
germs in the circulating blood are filtered by hepatic and spleen, while cell
adaptive and innate and adaptive immune responses are essential for first
microbe clearance. Bacteria then begin to colonize their first source of site in
their most basic form. The bacteria might be transient and clinically
unimportant at this point, or they may escape the cellular response, multiply,
and develop a resident infection which can travel to other body regions. The
infection may clear up on its own or progress to septicemia if the bacteria still
are living and infect the bloodstream. The skin and mucosal surfaces are first
line defense in bacterial invasion. Medical treatments that pass through the
skin, and also anatomical lumina, commonly interfere with these normal
defense barriers. Trauma, wounds, ulcers, and the normal aging process can all
help to the breakdown of defense(Smith and Nehring, 2020).

2.2.2. Bacterial Infections Associated with Nephrotic Syndrome

Infections are a frequent and sometimes fatal adverse effect of NS. The
increased risk of infection is multifaceted, with immunoglobulin deficiency,
complement components in urine, mechanical factors such as edema and
ascites, & immunosuppressive therapy all playing a role. Vaccination and
antibiotic prophylaxis are two strategies for limiting serious infectious diseases
(SBISs) in children with NS. While the former has a lot of support, the latter is

a bit more controversial. Furthermore, there is no consensus on how to treat a
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febrile nephrotic child, and there are currently no well established guidelines
for identifying and treating febrile nephrotic children. The bulk of published
studies on infectious problems in children with NS have focused on the kinds
or outcomes of infections. Only a few studies investigated the risk factors for
SBI, and there was a lot of variation in infection frequency. Also, none of the
research examined into the efficacy of infection prevention strategies(Lebel et
al., 2020).

2.2.2.1.Septicemia

Fever with systemic chronic symptoms, prostration, or lethargy, and a
harmful bacterium grown in clinical specimens, with or without evidence of
organ failure. Septicemia, along with peritonitis and pneumonia, is a leading
source for death in children had nephrotic syndrome, but it is infrequently
reported. In this study, it accounted for a significant portion of infections (16.7
%)(Krishnan et al., 2017). Similar results were found in other studies by
(Chang-Ching wei et al). The pathogens that causing septicemia in study,
MRSA and CONS, were not the most frequently reported pathogens of
nephrotic syndrome(Krishnan et al., 2017).

2.2.2.2. Spontaneous bacterial peritonitis (SBP)

Abdominal pain, tenderness, distension, diarrhea, or vomiting, as well as an
ascitic study with >100 leukocytes/mm? and at least 50% neutrophils &/or a
positive culture. With a 2-6 percent incidence, spontaneous bacterial cystitis is
a serious complication of nephrotic syndrome, and overwhelming infection has
a 15% mortality risk. It usually occurs within first two years of a nephrotic

syndrome diagnosis(Hingorani et al., 2002).
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Peritonitis is caused by low serum albumin, ascites, and a weak immune
system, and it is often multifactorial in origin. Encapsulated gram-positive
organisms, primarily Streptococcus pneumoniae, cause the majority of

peritonitis, but gram-negative organisms also can cause it(Uncu et al., 2010).

In one study, both pneumococcal strains were penicillin resistant(Krishnan

et al., 2017)The E coli isolate was multidrug resistant.

2.2.3. Bacterial Resistance

Resistance to existing antibiotics in bacterial infections is currently a global
concern, as the number of strains resistant to many classes of antibiotics has
grown considerably each year and spread worldwide. To solve this issue, a
‘antibiotic adjuvant' in conjunction with an antibiotic is currently being used
(Gonzalez-Bello, 2017).

Over the last few decades, dangerous, antibiotic-resistant bacteria have

become progressively public. (Fair and Tor, 2014).

There are several harmful Gram-positive and Gram-negative bacteria species
present .Methicillin (MRSA) resistance with vancomycin (VRSA) resistance
Gram-positive bacteria became a significant danger in the 1990s (Fair and
Tor, 2014).

Antimicrobial resistance has been found all over the world is one of most
significant threats to global community health today, and the situation has
gotten worse. It is now well accepted that the misuse and overuse of
antimicrobials have played a significant role in the progress of antimicrobial
resistant (AMR) in bacteria that harm humans and animals in recent decades

for a variety of reasons. (O’Neill, 2015). While AMR can arise naturally as
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microbes adapt to their surroundings, it is exacerbated while antimicrobials are
used incorrectly or excessively . Lack of regulation, poor treatment adherence,
non-therapeutic usage, and over-the-counter selling, as well as poor farming,
hygiene, and agriculture waste management, all have contributed to this.
Antimicrobial resistance patterns are constantly changing, and multi drug
resistance (MDR) organisms develop progressive antimicrobial resistance ; as
a result, to have speed data about antimicrobial susceptibility profiles is critical

for ensuring reliable and effective empiric therapies(Abass et al., 2017).

The fact that genes conferring resistance were carried in plasmids or other
highly genetic elements which are independently replicated and passed across
bacterial cells and species is one of the main reasons for the rapid spread of
AMR among bacterial populations. Clinically significant resistance often
develops in months to years after a newly discovered antimicrobial agent is
proven to be effective and approved for therapeutic use (Elshamy and
Aboshanab, 2020).

Antimicrobial Resistance is really a worldwide thing. Antibiotic-resistant
bacteria are responsible for an estimated 23,000 fatalities in the U.S. each year
as well as 25,000 deaths in the European Union Antibiotic use is rising in low-
and middle-income countries, owing to rising incomes, reduced antibiotic
costs, a lack of antimicrobial usage management in hospitals, and over-the-
counter drug sales, among other factors these conditions are thought to be
promoting the growth and spread of germs resistant to multiple antibiotics in
countries such as China, India, Indonesia, & Thailand. However, a lack of
information makes assessing the scale of the problem and then monitoring how
antibiotic and multidrug resistant evolves with these and similar low- and

middle-income countries difficult(Lim et al., 2016).
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Gram-positive bacteria are still a major cause of death in the United States,
accounting for the vast majority of bacterial-related deaths. (Roder and
Thomson, 2015) According the European Disease Surveillance Network,
resistance rates for numerous of them, such MRSA and VRE, have stabilized
or decreased in recent years (EARS-Net)(Shallcross and Davies, 2014)

In some respects, the new resistant gram-negative infections are much more
concerning since their outer membranes are more difficult to penetrate and
efflux pumps are more plentiful, making them theoretically resistant to
numerous medicines. Carbapenem-resistant G - strains, mainly bacteria related
to a family Enterobacteriaceae (CRE), are more common. Multi drug
resistance (MDR) and involves several components Acinetobacter, Klebsiella
pneumoniae ,Pseudomonas aeruginosa, Escherichia coli, Enterobacter, &
most newly, Neisseria gonorrhoeae are the main gram-negative

threats(Kumarasamy et al., 2010).
2.2.4.Hospital Acquired Infections (HAIS)

Bacteria cause approximately 90% of all HAIs (Sievert et al., 2013). HAIs are
critical problematic in the industrial world, taking incidence rates of 5% and
7.1 % in the US and EU, respectively. The problem is much worse in
developing states, where sterilized applies are less severe, with an estimated

incidence at 15.5 percent(Allegranzi et al., 2011).

Furthermore, the patients who are often immunocompromised and are the
target of these infections have higher rates of death than those who have a
healthy immune system. Infections caused by resistant bacteria have a much
higher risk of fatality as infections caused by antibiotic-sensitive bacteria In

the majority of instances, this is due to prolonged bacterial contact as a result
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of delayed treatment or an absence of a suitable therapy, instead of increased

virulence (Paphitou, 2013).

2.2.5. Antibiotics Sensitivity

Antibiotic  susceptibility testing (AST) often is performed in a
laboratory(Giuliano et al., 2019). A susceptibility test requires administering
antibiotics to microorganisms and seeing how they react (phenotypic testing).
Methods employed can be qualitative, such as identifying whether or not
resistance exists, or quantitative, such as determining the concentration of
antibiotics with which a bacteria is sensitive using a minimum inhibitory
concentration (MIC)(van Belkum et al., 2019).

2.2.6. Phenotypic methods

Agar plates or dilution in broth or agar are utilized in studies that require
bacteria to be treated to antibiotics (Pulido et al., 2013). Antibiotics could be
chosen based on the microorganism be cultured & the antibiotic available in
the area(Reller et al., 2009). To guarantee reliable findings, the amount of
bacteria added to the agar or broth (the inoculum) should be constant.The
turbidity of bacteria distributed in saline or broth is measured to the turbidity
of a McFarland standard solution with the same turbidity as a solution
containing only a specified concentration of bacteria . The inoculum is added
to the growth media till it reaches the required concentration, which can be
determined visually or by photometry (Hombach et al., 2015). Choosing a
bacteria type, putting it on an agar plate, and observing the bacteria to grow
around antibiotic-impregnated discs is the disc diffusion method (Syal et al.,
2017). While altered methods are also utilized , the Kirby-Bauer method is the
most common. On a plate where bacteria are growing, small paper discs

containing antibiotics are put. A clear ring, or zone of inhibition, is seen around
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the disk if the antibiotic inhibits microbial growth. By measuring the diameter
of the inhibition zones to defined thresholds that correlate to MICs, the size of
the zone of inhibition may be calculated, bacteria are classified as sensitive,
intermediate, or resistant to an antibiotic. Mueller-Hinton agar is frequently
used in this antibiotic susceptibility test(Jorgensen and Turnidge, 2015).
Here are standards for conducting the tests and interpreting the results(Reller
et al., 2009). Values for agar kind and depth, incubation conditions, and
practice of analysis are established by European Committee on Antimicrobial
Susceptibility Testing (EUCAST)(Hombach et al., 2015). The simplest and
least costly way for determining susceptibility is disc diffusion; however, the
major disadvantage of this method is that it requires human processing and
lacks automation. Moreover, this process produces only qualitative instead of
quantitative outcomes(Behera et al., 2019).

Furthermore, disk diffusion is used to study AST in a variety of ways. Khatoon
et al. used disk diffusion to study AST using silver nanoparticles (AgNPs)

instead of conventional drugs(Khatoon et al., 2017).

2.2.7. Causes of Antibiotics Resistance

2.2.7.1 Natural resistant

Antibiotic resistance (ABR) is the ability of a microorganism to resist
antibiotic contact, which would usually kill or halt its growth (Li and
Webster, 2018). To mention a few, the degree of resistance expression and the
microorganism's capacity to withstand resistance mechanisms, as well as
mutations in chromosome (cross-resistance) or The formation of an
antimicrobial-resistant phenotype is influenced by gene transfer among

bacteria through plasmids, transposons, integrons, and bacteriophages.
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Microorganisms that are resistant to antibiotics. Resistance factors are present
on plasmids, thus they rapidly spread (Giedraitiené et al., 2011).
Bacteria can use a number of biochemical resistance mechanisms to protect
themselves versus various agents, the most important of which include enzyme
degradation, target change, reduced absorption, and active efflux protein
overexpression (Gajdacs, 2019). Despite the fact that it has been a common
occurrence in clinical practice since the introduction of first-generation
antibiotics (Monserrat-Martinez et al., 2019).
Because of the exponential growth and spread of resistance, and the lack of
new medicines to address it, ABR is now regarded a global public health crisis
(O'Neill, 2016).
2.2.7.2. Antibiotic resistance mechanisms
2.2.7.2.1.The modifications of target site

Drug-related receptor changes plus the location of  the antibiotic
relationship's target areas varies, and enzymes and ribosomes may be
implicated(Prashanth et al., 2012). The most common kind of resistance
associated with ribosomal target changes is resistance to macrolide antibiotics
(Shaikh et al., 2007). Penicillin resistance have evolved in strains of Neisseria
meningitides , Streptococcus pneumoniae, Staphylococcus aureus,
Enterococcus faecalis due to mutations in penicillin-binding proteins beta-
lactamase enzymes(Southon et al., 2020).
2.2.7.2.2.Enzymatic Inactivation of Antibiotics

Antibiotic degradation enzymes are produced by a majority of bacteria, and
enzymatic deactivation is among the most active antibiotic resistant
mechanisms (Pérez-Llarena and Bou, 2016). The most common examples
are beta-lactamases, amino glycosidase, chloramphenicol, as well as
erythromycin modifying enzymes (Suleiman et al., 2020) .
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2.2.7.2.3. Reduced Permeability of the Inner and Outer Membranes
Changes in the permeability of the internal and external membranes result in
reduced drug absorption into the cell or fast expulsion from the pump systems
(Santajit and Indrawattana, 2016). A reduction of outer membrane
permeability can also cause porin mutations in resistant strain proteins, like
Quinolone resistance , aminoglycoside resistance (Li et al., 2012).
2.2.7.2.4.Active Pumps System
Among antibiotics in the tetracycline group, the active pump mechanism is the
most common source of resistance. Tetracyclines are scared out and cannot
focus inside the cell in an energy-dependent active pumping mechanism. (Li
et al., 2020). This mechanism of resistance is regulated by plasmids and
chromosomes. Quinolones, 14-membered macrolides, chloramphenicol, and
beta-lactams are all resistant to active pumping systems (Guo et al., 2020b).
2.2.7.2.5. Using a Different Metabolic Route

Unlike some of the target alterations within bacteria, the most recent drug-
susceptible pathway does not need impartial progress(Fatahi-Bafghi, 2019).
Bacteria may prepare Folic acid from the environment instead of synthesize it,
making it resistance against trimethoprim and sulfonamide (Tan et al., 2020).
Resistance mechanisms in clinical infections reflect a major issue in the
treatment of pathogenic microbes. Infections are caused by fungi and bacteria
are becoming more well recognized as major causes of disease and
mortality(Abdu-Allah and Mussa, 2015).

2.2.8. Bacteria associated with Nosocomial infections

2.2.8.1.Acinetobacter baumannii
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When Acinetobacter spp. infections were first discovered in the 1970s, this
pathogen was thought to be a benign commensal opportunist with very little
clinical importance. These bacteria have become important nosocomial
infections. Acinetobacter infections are estimated to infect 45 000 persons in
United States and 1 million people global each year (Wong et al.,
2017).Acinetobacter baumannii is a multidrug-resistant, opportunistic,
nosocomial pathogen for which a new line of treatments is desperately needed
(Ahmad et al., 2022). It is the most medically significant of over 60 bacterium
species, including Acinetobacter baumannii, Acinetobacter nosocomialis, and
Acinetobacter pittii, as well as Acinetobacter calcoaceticus, an environmental
species. Because they are difficult to detect using traditional identification
methods, these species have been grouped together as the Acinetobacter
calcoaceticus or Acinetobacter baumannii (Acb) complex (Peleg et al.,
2008).Acinetobacter baumannii is a common opportunistic bacteria seen in
hospitals, particularly in intensive care. The emergence and rapid spread of
multidrug-resistant A. baumannii strains have become a major public health
concern throughout the world, limiting the pathogen's treatment
options(Alsaadi, 2014).

For all antimicrobial agents, significant chronological reductions in
susceptibility rates among Acb complex isolates were seen in all regions. The
highest prevalence of widely drug resistant A.baumannii complex was found
in Europe (66.4%), followed by Latin America (61.5%), Asia-Pacific (56.9%),
and North America (38.8%)(Gales et al., 2019).

Gram-negative, strictly aerobic, nonfermenting, non - fastidious, nonmotile,
catalase-positive, oxidase-negative bacteria with a DNA G+C content of 39

percent to 47 % make up the genus Acinetobacter(Peleg et al., 2008).
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The genus Acinetobacter contains a wide range of bacteria that can be found
in soil, surface water, vegetables, animals, and humans(Zordan et al., 2011) .
A.baumannii's natural reservoirs are unclear, and the species has been isolated
mainly from the hospital environment . Although Acinetobacter spp. may
invade healthy people's skin and respiratory tract, A. baumannii infection are

uncommon(Wong et al., 2017).

A. baumannii may persist inside the nosocomial environment, being
transmitted by the hands of health care workers and/or contaminated medical
equipment because of its ability to thrive on very little food and resist
desiccation (Peleg et al., 2008). Although the mortality directly related to A.
baumannii infections is debatable, these infections had crude death rates
ranging from 26.0 to 61.6 percent, with insufficient empirical treatment
playing a significant role in these high rates (Kwon et al., 2007). A. baumannii
has gained genes that make it resistant to almost all antibiotics that treat Gram
negative bacteria , like cephalosporins, aminoglycosides , fluoroguinolones,
and is intrinsically resistant to penicillin(Wong et al., 2017).Almost all
antibiotics, including beta-lactams, carbapenems, tigecycline, and now
colistin, a last-resort antibiotic, have developed resistance in A. baumannii
.The world is on the verge of entering the post-antibiotic age, and the
emergence of multi-, extreme-, and pan-drug-resistant A. baumannii strains is

an obvious forerunner(Singh et al., 2022).

2.2.8.1.1.Ribosome structure

The antibiotics amikacin and tigecycline, which target ribosomes, are among

the few options for treatment such infections. Cryoelectronic microscopy
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revealed high-resolution structures of the 70S ribosome from A. baumannii in
complex with these antibiotics. When ribosomes from other bacteria are
compared, they reveal several unique structural features at functionally
important locations, such as the exit of the polypeptide tunnel and the periphery
of the subunit interface. The structures also reveal how and where these drugs

interact with the ribosome (Nicholson et al., 2020).
2.2.8.2. Staphylococcus warneri

Staphylococci other than Staphylococcus aureus (SOSA traditionally referred
to as coagulase-negative staphylococci, but not all are technically coagulase
negative) are standard microbiota of the human skin and mucosal surfaces and
important opportunistic pathogens, mostly associated with infection in the
setting of indwelling/implanted foreign bodies and devices (Humphries et al.,
2020).Bacteria with a Gram positive Staphylococcus warneri is a common
type commensal that colonizes human and animal skin & mucosal membranes
as part of the normal flora. It belongs to the Bacillus’s order and is a facultative
anaerobe, nonmotile, coagulase-negative staphylococcus (CNS). S. warneri
has been discovered as an opportunistic etiological agent in
iImmunocompromised individuals with bacteremia, sepsis with multiple
abscesses, orthopedic infections, spinal osteomyelitis & ventricular shunt
infections in clinical reports over the last three decades(Liu et al.,
2020).Virulence factors of this bacteria , like other pathogenic staphylococci,
has been proposed to be multifactorial, including adhesins, exoenzymes,
capsule, iron absorption routes, and virulence regulators all implicated. A
recent study on the pathogenesis of S. warneri infections found that isolates
from blood samples are able of sticking to epithelial cells and creating biofilms

with several activated antibiotic resistance genes inside (Liu et al., 2020). In
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those who do not have risk factors, such as endovascular prosthetic devices or

catheters, Staphylococcus warneri rarely causes infection (Ivié¢ et al., 2013).
2.2.8.3. Bacillus cereus

Bacillus cereus is a gram positive rod shape that is ubiquitous, facultatively
anaerobic, spore-forming, and spore-forming. B. cereus is widely disturbed in
nature and contaminates all agricultural products; it has also been isolated from
animal hair, cereal crops, dust, vegetation, fresh water, and sediments,
although being isolated from fish in several cases. Motile bacteria, which can
be found in plant material, hay, raw and processed food, and pasteurized milk,

cause spoilage via releasing lipases and proteases(Jessim et al., 2017).

Bacillus cereus is most commonly associated with food poisoning and severe
gastrointestinal infections. The combined effects of a number of virulence
factors that enhance intestinal cell destruction and/or resistance to the host
immune system are mainly responsible for this microorganism's intestinal and
non-intestinal pathogenicity. The various emetic toxin, which effects may

overlap in the development of human disease.(Saeed et al.)2019.

Because of its ability to cause food spoiling and infection by producing
numerous toxins, it has a strong interest in food safety and public health(Al-
Jobory and Abdulaal, 2020). Blood infections, also known as sepsis, can be
produced by Bacillus cereus. Sepsis affects over 18 million individuals
worldwide each year, with a mortality rate of 28-50 percent. As a reason, it is
regarded as a major global issue. When septic patients are diagnosed early in
the disease, their chances of survival improve dramatically even when a person
with sepsis begins to show a clinical response, the concentration of bacteria

current in the blood ranges from 1 to 100 colony forming units (CFU)/mL for
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adults and 10 CFU/mL for newborns, making early detection
challenging(Park et al., 2018).

B. cereus induces local and systemic infections in addition to food poisoning.
Septicemia, endophthalmitis, pneumonia, endocarditis, meningitis, and
encephalitis are most commonly described conditions, especially in
immunocompromised individuals such as neonates, with about 10% of cases
resulting in patient death. In addition, several cases of fulminant anthrax-like
infections affecting healthy people have been reported Intravenous drug use,
surgical or traumatic wounds, intravascular catheters, and prematurity due to
an immature immune response and the presence of indwelling devices in the
intensive care environment of newborns are all predisposing factors(Glasset et
al., 2018). Immunosuppressed people, patients receiving continuous
intravenous medication, patients with underlying malignancies, and neonates
have all been found to have Bacillus cereus BSIs. Antimicrobial use for more
than 3 days during the 3-month period prior to B. cereus isolation was
significantly higher in the BSI group compared to the contaminated blood

culture group in these study (Horii et al., 2011).
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2.3.Cefitraxione

Ceftriaxone (CTX) is a broad-spectrum cephalosporin with strong antibacterial
action against Gram-negative and Gram-positive bacteria. It falls inside the
biopharmaceutical classification system's class Ill. It has a high CNS
penetration and a good safety record in neonates. CTX evicts far more slowly
than penicillin and other third-generation cephalosporins, allowing for a single
daily dose(Maghrabia et al., 2021).

Its widespread use is most likely due to its effectiveness in susceptible
organisms in difficult and uncomplicated urinary tract infections, skin,
respiratory tract infections, bone and joint infections, , soft tissue, and

bacteremia/septicemia(Petri, 2011) .

Ceftriaxone vials are one of the most often used antibiotics, with the highest
mortality rate from vial injection. Diarrhea, elevated liver enzymes, blood urea
nitrogen, eosinophilia, thrombocytosis, and other local reactions are also
common adverse effects of ceftriaxone. Given the inevitability of using this
antibiotic in today's health-care system, developing new prodrugs is
essential(Ebrahimi et al., 2020).

However, the unavoidable consequence of widespread antimicrobial use with
lengthy period of usage, and the administration of suboptimal quantities and
duration of hospital stay, have all donated to the formation also spread of

antimicrobic resistance(Gururaja, 2013).

Antibiotic Resistance is a main factor to enlarged patient and also mortality,
as well as increased medical costs. It is named, for instance, in effort of (Lee

et al., 2009), antimicrobial drug resistance is projected to increase healthcare
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costs by 100$ million to 30 $hillion each year. According this, the misuse of
ceftriaxone result in an annual cost of 4-5 million dollars due to infections with
antibiotic-resistant microorganisms in all over the world. (Ayinalem et al.,
2013).

2.4.1. Diagnosis of Bloodstream Infections in Children

Bloodstream infection identification is one of the most important tasks
achieved by clinical microbiology labs. While the criteria for obtaining an
appropriate volume of blood culture material are clearly defined in adults, there
Is considerable uncertainty in pediatric populations (Dien Bard and
McElvania TeKippe, 2016).

Blood cultures are still the gold standard of diagnosing bloodstream infections
(BSIs) in newborns and children in the lab. The recovery of a pathogen is
beneficial so it validates the diagnosis of bacteremia & allows the organism to
be diagnosed and then tested for susceptibility, so allowing for the most
effective antimicrobial therapy and duration. A negative blood culture is just
as important, as it eliminates the possibility of bacteremia and allows for the
further investigation of other infectious or noninfectious causes, as well as the
termination of needless experiential antimicrobial treatment . The pathogens
that cause pediatric Blood Sever Infection BSI vary greatly depend on the
child's age, presenting symptoms, and immune status (Dien and Mcelvania,
2016).

2.4.2.Blood Culture Collection

The timing for blood collection, the number of groups collected, and volume

of blood all are factors that could affect pathogen recovery(lsaacman et al.,
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1996). Numbers of studies have supported the observation that the quantity of
blood cultured is by far the most important factor in increasing pathogen
recovery rates from blood. It is because there is a rich association between both
the amount of blood cultured and microbial recovery rates. Microbial recovery
rates for children also increase as the quantity of blood cultured rises. Volume
is still important for younger children, especially newborns, but the amount of
blood that can be taken for culture is limited by body mass and total blood
volume. The overall volume of blood drawn from these individuals must not
exceed 1% of the total body weight(Wilson, 2020).

In recent years, the advance of a variety of rapid diagnostic tools has changed
how BSIs are identified in all patient populations. The BacT/ALERT®
Bacterial Detection Method (bioMérieux, Marcy I'Etoile, France) was used to
screen bacteria found in the blood cultures. While VITEK® 2 system
(bioMérieux) has been used to identify and test bacteria grown in conventional
aerobic blood culture bottles for antimicrobial susceptibility. Both VITEK 2
ID & AST systems, respectively, gave results in 3 & 2.5- 16.25 hours. (Chen
et al., 2008).

Peptide Nucleic Acid Fluorescent In Situ Hybridization (PNA FISH),
FilmArray, Blood Culture Identifying lanel (BCID), and Verigene Gram-
Positive Blood Culture (BC-GP) & Gram-Negative Blood Culture (BC-GN)
panels are also FDA-approved for in vitro diagnostic usage on positive blood
cultures. As well as use of matrix-assisted laser desorption ionization—time of
flight mass spectrometry (MALDI-TOF MS) (Vickers, 2017).
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Available commercially molecular platforms can uncover pathogen
identification and gene resistance markers in a matter of a few hours, providing

preliminary data (Horing et al., 2019).
2.4.3. Polymerase Chain Reaction (PCR)Technique

The polymerase chain reaction (PCR) is a technique that is widely used in basic
and biomedical sciences. PCR is a laboratory method used to amplify
particular DNA segments for scientific and/or clinical purposes. Mullis and
coworkers developed PCR in the early 1980s, expanding on Panet and
Khorana's successful in-vitro DNA amplification, and were given the Nobel
Prize a decade later. It is useful in a number of applications, include gene
cloning, infectious disease diagnostics, and prenatal newborn screening for
harmful genetic disorders, since it allows for billion-fold replication of
specified target areas(Ghannam and Varacallo, 2018).The digital
polymerase chain reaction (dPCR) is a new method for quantifying target
nucleic acids in absolute terms. The random distribution of molecules in many
partitions follows a Poisson distribution, which makes dPCR quantification
possible . Fluorescence detects amplified target sequences in partitions, and
each partition functions as an independent PCR microreactor. The fraction of
PCR-positive divisions is sufficient to determine the concentration of the target
sequence without the requirement for calibration. Microfluidics advances
enabled the current digital quantity revolution with providing effective
partition methods (Quan et al., 2018).

Its sensitivity is based on enzyme-based amplification, and its specificity is
based on sequence hybridization. A sequence of temperature cycles is typically

repeated 20 to 40 times in PCR .Each cycle begins with the denaturation of

41



Chapter Two Literatures Review

DNA duplexes, followed by the hybridization of two DNA primers with a
DNA Polymerase. Each cycle separately doubles the number of target DNA
molecules (Exponential Amplification), and then after n cycles, 2n copies
might theoretically be created . In practice, once the PCR reagents are depleted
and the accumulated PCR products self-anneal, the amplification procedure
permeates & reaches a plateau, inhibiting further amplification. In
conventional PCR, gel electrophoresis (end-point analysis) is used to analyze

amplified product at the conclusion of the process (Quan et al., 2018).
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Figure (2-3): Schematic presentation of PCR principle (Garibyan and Avashia,
2013)

2.4.3.1.Analysis of the PCR product
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One of two ways can be used to visualize the PCR products:

1- Staining the amplified product using a chemical dye that intercalates here

between duplex's two strands, like ethidium bromide or

2-Prior to PCR amplification, fluorescent dyes (fluorophores) are used to label
PCR primers or nucleotides . The labels can be directly incorporated in the PCR
product using the latter approach (Garibyan and Avashia, 2013).

Agarose gel electrophoresis is the most extensively used technique for
evaluating PCR products. Separate, gaging, identifying Electrophoresis on
agarose or polyacrylamide gels is used to separate and purify DNA fragments.
The approach is easy to apply, quick to execute, and effective of resolving
DNA fragments that would be difficult to separate using other techniques,
including such density gradient centrifugation. Staining using small amounts
of fluorescent intercalating dye, such as ethidium bromide or SYBR Gold, can
also be used to directly detect the position of DNA bands in the gel. Direct UV
(ultraviolet) light examination of the gel can then reveal bands having as low
as 20 pg of the double DNA. If necessary, these DNA bands can be removed

from the gel(Green and Sambrook, 2019).
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Figure (2-4):Visualation of the PCR product on an agarose gel (Garibyan and
Avashia, 2013)

Qualitative PCR is utilized when PCR is performed to identify the presence or
absence of a particular DNA product. When it comes to cloning or detecting

pathogens, qualitative PCR is a good tool to utilize (Riedl and Shi, 2004).
The following are the two common methods for measuring the product.
1-fluorescent dyes that intercalate non-specifically with the double DNA and
2-fluorescently labeled reports that are sequence specific DNA probes.

These only allow detection after the probe has been hybridized with its
complementary DNA target . Real-time PCR can be used in concert with
reverse transcription to transform messenger RNA into cDNA (i.e. reverse
transcription), and then the cDNA to be quantified using gPCR(Valasek and
Repa, 2005)

End-point PCR, which includes analyzing the results of the last PCR cycle, has
problems that can be overcome with measuring the desired gene during
exponential amplification. The use of PCR in tumor analysis is an excellent
example .1t may be used to isolate tumor inhibitor or proto-oncogene DNA and
amplify it. The amount of a specific gene isolated can then be determined by
quantitative PCR . It, on the other hand, may be used to assess and quantify
any combination of DNA, mRNAs, and proteins in single cells (Stahlberg et
al., 2012).

2.4.3.2. Advantages and Limitations of PCR
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There are numerous benefits of using PCR. To begin with, it is a simple
technique to grasp and implement, and it produces rapid results(Bolognia et
al., 2008). It is a precise technology that enables for the creation of millions to
billions of copies of a single product for sequencing, cloning, & analysis.
Although gRT-PCR offers the advantage of being able to quantify the
synthesized product, this is also true. As a result, it may be used to investigate
changes in gene expression in cancers, bacteria, and other diseases. PCR is a
valuable tecgnique, it is not without problems. Since PCR is a sensitive
technique, False findings can be caused by even the least amount of DNA

contaminating in the sample(Bolognia et al, 2008).

As well as , some of prior sequence information is needed in order to design
primers for PCR. As a reason, PCR can only assess if a pathogen and gene is
found or not. Another drawback is also that PCR primers might anneal to
sequences that really are similar but just not similar to the target DNA non-
specifically Furthermore, at a very low rate, false nucleotides may be
incorporated into the PCR sequence by the DNA polymerase (Garibyan and
Avashia, 2013).

2.4.3.3. Detection Multidrug Resistant Acinetobacter bumannii
(MDRAB) genes

Infections with A. baumannii are more common in intensive care unit (ICU)
patients, per a growing some of reports. While studies show that A. baumannii
causes a higher rates of nosocomial infections in both European & Asian
hospitals, however A. baumannii isolated from Asian and European ICUs had
a more widespread antibiotic resistance distribution than isolates from US
ICUs (Wang et al., 2021).

45



Chapter Two Literatures Review

Antibiotic resistance is already on the rise globally, posing a severe threat to
public health, threatens to make modern medicine ineffective in the near future.
A substantial number of resistance genes were found in the genomes of

sensitive & resistant A. baumannii strains(Fournier et al., 2006) .

Due to the fact that the mechanism of antibacterial activity carbapenems is
unclear, The formation of B-lactamase is generally recognised as the most
common pathway of antibiotic resistance (Hamidian and Nigro, 2019). Class
A extended spectrum 3 -lactamase gene, class B metal lactamase gene, and
class C cephalosporinase gene (AmpC) of -lactamase are all encoded by the
Temoniera gene (TEM), multidrug-resistant A.baumannii has been related to
the oxacillinase gene (OXA-23 )& (OXA-51) of Benz oxacillin for class D,

among other genes(Perez et al., 2007).

Because multidrug-resistant A. baumannii is difficult to control and treat
(Butler et al., 2019) , Traditional approaches for obtaining strain as well as
phenotype antibiotic susceptibility information take at least 48 hours, which
remains to be a bottleneck for prompt anti-infection therapy (Maurer et al.,
2017).

As a result, techniques that enable the quick identification of drug-resistant
genes are highly desired in order to improve antibiotic treatment efficacy,
reduce morbidity, and restrict the spread of drug resistant bacteria. In clinical
microbiology laboratories, novel technologies such like Matrix Assisted Laser
Desorption lonization Time Of Flight Mass Spectrometry (MALDITOF-MS),
Next-Generation Sequencing (NGS), & molecular biology-based approaches

have evolved in recent years, which have improved the specificity and
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sensitivity of pathogen analysis while also reducing turnaround time(Mei et
al., 2018).

NGS (next generation sequencing) has developed from study tool toward a
diagnostic technology in the last five years , It is becoming more popular in
clinical microbiology laboratories. NGS was used to detect severe community-
acquired pneumonia induced by A.bumannii in a recent research, and the test

was completed in less than 48 hours (Xu et al., 2020) .

Multiplex PCR was also used to genotype multidrug-resistant bacteria such as
Acinetobacter baumannii as a cost effective & highly prognostic method of

identifying multiple resistance genes in bacteria (Karmostaji et al., 2013).
2.5.Nano Technology

It was necessary to develop a new and more effective drug delivery technique
that improves the therapeutic index of currently used antimicrobial drugs while
avoiding local or systemic side effects and delays the development of resistant
bacteria to antibiotics. Antimicrobial medications delivered on nanosized
transporters (nanomedicine) now can overcome the limitations of standard
therapy and delivery technologies (Gupta et al., 2019) .

Nanotechnology is a ground-breaking technological development technique
which deals with material management at the nanoscale (1 billion times smaller
than a meter). It's a catch-all term for any nanoscale technologies with a variety
of real-world applications. Nanotechnology entails the creation and use of
chemical, physical, & biological systems at sizes ranging from personal
molecules or atoms into submicron dimensions, and the integration of
nanomaterials into larger systems . It has the potential to alter our expectations

and perceptions while also giving us with the skills to address global concerns.
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Carbon nanomaterials' discovery and use has paved the way for several other
revolutionary nanomedicine, biosensor, and bioelectronics technologies.
Nanotechnology has expanded into a multidisciplinary study in recent years,
with a fundamental understanding of the electrical, optical, magnetic, and
mechanical properties of nanostructures promising to deliver the next
generation of functional materials with a wide range of applications.
Nanostructures can aid with in resolution of technological and environmental
difficulties in areas such as catalysis, medicine, solar energy conversion, and
water treatment (Nasrollahzadeh et al., 2019).

Metal nanoparticles play an important role in a variety of applications due to
their superior physicochemical properties (optical, catalytic activity, magnetic,
electronic, and antibacterial properties) owing to their small size and large
surface area. This case distinguishes nanoscale and extends its horizons in a
variety of applications, where it can penetrate and damage microorganism cell
walls. Furthermore, it easily binds with any material on the Nano molecule's
surface to produce new results(Atwan and Hayder, 2020).

Nano-sized vehicles (NVs) of various dimensions are used in nanomedicine to
load and transport antimicrobial drugs. These novel NVs have distinct
properties such as decreased chances of microorganism resistance, enhanced
therapeutic efficacy, elevated systemic drug circulation times, long - lasting
therapeutic efficacy, reduced adverse side effects on healthy tissues/cells, and
the ability to deliver multiple drugs on the same site-specific cell utilizing
combination therapy(Zhang et al., 2010). NVs are vesicles or particles with at
least one dimension between 1 and 100 nanometers. It is have certain
advanced physicochemical properties as contrasted to materials, particular
atoms, or molecules. These properties are mostly due to the quantum properties

with significantly larger surface area-to-volume ratio. In 2000, the National
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Institutes of Health launched the Nationwide Nanotechnology Initiative to
organize, integrate, and promote nanoscale research and development.
Working at the nanoscale allows scientists to benefit from the unique physical,
chemical, mechanical, & optical features of materials that occur naturally at
that size (Weissig et al., 2014).

Metals such as zinc (Zn), gold (Au), titanium (Ti), copper (Cu), and silver (Ag)
have been used for medicinal purposes since prehistoric times due to its broad
antibacterial properties (Malarkodi et al., 2014). The relevance of these metals
has been confirmed by recent advances in nanotechnology, and antimicrobial
Nanoparticles (NPs) have gained wide spread scientific recognition as
effective disease inhibitors .Nanoparticles (NPs) had multiple functions in the
battle to microorganism drug resistance, such boosting antimicrobial agent
intracellular storage then preventing biofilm formation (Huhand and Kwon,
2011).

Antimicrobial properties of various metal based nano particles( NPs) have
been investigated, such (magnesium oxide MgO titanium dioxide TiO2,
silver oxide Ag20, copper oxide CuO , zinc oxide ZnQO, silicon (Si), gold (Au),
and calcium oxide CaO) (Muzammil et al., 2018).

The antibacterial efficacy of metal oxide nanoparticles is due to their large
surface region, which allows for a variety of bio-organic interactions on the
cell surface (Mukherjee et al., 2011). The greater the surface area to volume
ratio of a particle, the better; thus, a larger area of contact between a metal and
a microbe can elevated its chemical and biological activities. The use of
nanoscale metals has resulted in a 100-fold reduction in concentration while
simultaneously increasing antibacterial capabilities; particle size reduction
from 10 m — 10 nm improves interaction surface area by 109 times (Pal et al.,
2007).
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Chapter Three : Materials and Methods
3.1.The materials
3.1.1.Kits and Chemicals
Table(3-1): Kits and Chemicals
NO. . )
Kits and chemicals Company Source
1 ] . . . EUROIMMUN Medizische
25 OH Vitamin D Elisa Kit Laborrdiagnostika AG Germany
2 ABO Reagents AFCO Jorden
3 Bacterial Genomic DNA
) ) AddPr Korea
Extraction Kit ddPrep
4 Agarose Intron Korea
5 ALP kit DIRUI China
6 ALT kit DIRUI China
7 Al (N0s3)s BDH
8 AST For Gram Positive BIONMERIEUX France
9 AST For Gram Negative BIONMERIEUX France
10 AST kit DIRUI China
11 Ceftriaxone Barcelona Spain
12 Cholesterol kit DIRUI China
13 CRP kit Boditech Korea
14 Direct and Total bilirubin DIRUI China
15 Ethanol Teeba Iraqg
16 Ethidium bromide Intron Korea
17 GGT Kkit DIRUI China
18 GN card BIONMERIEUX France
19 GP card BIONMERIEUX France
20 Gram Staining kit VSlI Iraq
21 HDL DIRUI China
22 Immunoglobulin G kit GESAN Italy
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23 lodine Areej Bagdad Iraq
24 LDH kit DIRUI China
25 LDL kit DIRUI China
27 Master Mix Promega USA
28 Mg(No3)2 BDH
29 NaOH Schorlau- European Union
30 Primers Kit macrogen Korea
31 Random blood sugar kit DIRUI China
32 Serum Albumin kit DIRUI China
33 Total serum protein Kit DIRUI China
34 Triglyceride DIRUI China
35 Zinc oxide Fluka
3.1.2. Instruments & Tools
Table( 3-2): The Devices & Tools
NO. Inustruments &Tools Company Source
1 Auto-chemistryAnalyzer DIRUI China
2 Autoclave Labtech Korea
3 BACT/ALERT 3D BIONMERIEUX France
4 Centrifuge Gallen Kamp England
5 Cooling centerfuge Bio base China
6 Electrophoresis Bio base China
7 Electrophoresis apparatus Bio-Rad Italy
8 ELISA Auto Reader Meridian American
9 Elisa UNO Human Human Germany
10 FTIR-8400S Shimadzu England
11 Fume Hood Faster Bio 4s Italy
12 Glass wears AFCO Jorden
13 Hot plate magnetic stirrer Labtech Korea
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14 Ichroma Biotech Korea
15 Incubator Gallen Kamp England
16 Magnetic Stirrer Heidolph Korea
17 {\Séc;r)o centrifuge (1.5 ml Hettich Germany
18 Micropipettes Micropipette Germany
19 Micropipettes Slamid Germany
20 Microscope Olympus Japan
21 Oven Memmert Germany
22 Refrigerator LG Korea
23 Sensitive Balance Kern Germany
24 Shaker incubator Gallen Kamp England
25 Thermo cycler Bio base China
26 Uv transmilloter Bio base China
27 Vitek 2-System BIONMERIUX France
28 Vortex Scientific Industries Korea
29 Water Distilling GEL Germany
3.1.3. Primers used in PCR
Table (3-3) Primers used in PCR.
Organism Target Primer Sequence 5"~ 3° Siz | Tem | Reference
gene e p °C
(bp)
Acinetobacter | blaSHV- | TTATCTCCCTGTTAGCCACC | 795 | 59.1 | Priyadharsini )
bumani F GATTTGCTGATTTCGCTCGG 58.6 (etal., 2018
complex blaSHV
-R
blaTEM | ATGATGATTCAACATTTCCG | 858 | 52.2 | Priyadharsini)
-F CCAATGCTTAATCAGTGAGG 55.2 (etal, 2018
blaTEM
-R
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blaCTX-| CGCTTTGCGATGTGCAG 550 | 58.5 | Priyadharsini )
M-F ACCGCGATATCGTTGGT 58 (etal., 2018
blaCTX-
M-R
Staphylococcu | blaz-F ACTTCAACACCTGCTGCTTT | 173 | 59.6 | (Duranetal.,
s Warneri blaZz-R C 2012)
TGACCACTTTTATCAGCAAC 57.2
C
Bacillus blaAl-F | CATTGCAAGTTGAAGCGAAA | 680 | 52.2 | (Chenetal.,
cereus blaAl-R | TGTCCCGTAACTTCCAGCTC 56.7 | 2004)

3.1.4. The Media
3.1.4.1.Blood Agar

40 g of blood agar was suspended in 1liter of Distilled water( DW). It was bringed
to a boil to completely dissolve it. Then sterilized by sterilizing at 121°C for fifteen
minutes. This agar was cooled to 45-50°C add 7%from sterilized defibrinated blood
, this media was used to culture and activated bacteria that was collected from
samples. activated bacteria that was collected from samples(Yeh et al., 2009).
3.1.4.2. MacConkey Agar

prepared according to the manufacturer’s directions, 51.55 g of media was

dissolved in 1000 ml of distilled water, bringed it to the boil while gently stirred to
fully dissolved the agar. 15 minutes of autoclave sterilization at 15 pounds for
pressure 121°C.Without the risk of overheating. It was cooled to 45-50°C before
puttied into sterile petri dishes. The surface of the medium should be dry when
inoculated ,this media was used to culture and activated bacteria that was collected
from samples and specially selective for Gram negative bacteria.
3.1.4.3. Brain Heart Infusion Broth:
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Brain heart infusion broth served as the base medium, which was enhanced by 35
% (v/v) glycerol. It was autoclaved, cooled, & kept at 4 ° C till it was used in 5 mL
tubes. This medium was utilized to maintain the isolate alive for an lengthy period
of time at 20°C (Torres et al., 2017).
3.1.4.4.Nutreint agar

prepared according to the manufacturer’s directions .

3.2.1. Patients

From November 2021 to April 2022, a case control study for pediatric patients
which have Nephrotic syndrome was done. In Karbala teaching hospital for children,
Karbala pediatric hospital/Karbala Health Directorate, one hundred and sixteen
pediatric patients were diagnosed with Nephrotic Syndrome and forty-two as healthy
pediatric persons. All of the patients were children, age up to fifteen , of both sexes,
with Nephrotic Syndrome.
3.2.1.1. Collection the data

Name, age, gender, weight, edema, fever, drugs, and blood group were among the
important information and data collected from the patients.
3.2.1.2.Ethical approvals
After acquiring the necessary authorization from the hospital administration and
parents of children patients ,the samples of this investigation were taken from
patients at Karbala pediatric hospital/Karbala Health Directorate.
3.2.1.3.Collection Samples

After visiting the pediatric hospital, about 5 ml of venous blood samples were
collected from NS children patients.

Nutusi et al. performed an important blood culturing procedure which should be
followed(Ntusi et al., 2010) in children with fever and high CRP, similar :
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1- The patient's identification had been requested, and the process of validating the
identity of the patient had begun .1t was wrote on the wall above its bed, or even in
the patient notes, confirmed identification.

2- Children patient was informed about the surgery as well as the specifics of the
plans. Verbal approval was often obtained.

3- Among the items collected were; blood culture bottles, a 6 mL syringe, a
tourniquet, sterile gloves , an adhesive strip, alcohol solution ,or a povidone iodine
(or any disinfection), a sterile pack containing cotton/gauze swabs, as well as a
sharps waste disposal bucket.

4-A tourniquet was applied, and a suitable vein was selected, hands were disinfected
by alcohol or cleansed (by the soap & water). It is must then cleansed or rubbed till
they were completely dry. It was tried to use sterile gloves.

5-The puncture area cleansed by alcohol or povidone solution in an aseptic process.
For 1 to 2 minutes, the disinfectant was allowed to dry. A yellow sterile cover with
an aperture was placed over the blood culture site.

The 6ml needle was put into the children patient' blood vein to care, giving at
minimum of 3 ml of blood. If a vacutainer device was used, the first blood
specimen obtained would be a blood culture.

7-The tourniquet had been removed. The syringe and needle were removed from the
puncture wound. Inoculate blood into the culture bottle after disinfecting the cap of
the blood culture bottle with an alcohol swab if blood was not derived directly into
the culture bottle using vacutainer system. Before collecting blood for further tests,
inoculate the blood culture tube. Between drawing blood samples and inoculating
the blood culture vial.

8-The blood culture container was gently rotated to mix the blood and culture

medium (Avoided shake vigorously).
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9-The blood culture vial was delivered to the laboratory as soon as possible.
Approximately 3 mL of blood was placed into a gel tube (5 mL) at room temp and
allowed to clots for at least 15 minutes before being centrifuged about 2500 rpm.
Pindrop's serum was then isolated from the main of the serum. The leftover blood
sample (1ml) was put in an EDTA tube and agitated for at minimum 15 minutes.
3.2.2. Estimation of Lipid Profile
The Auto-Chemistry Analyzer CS-T180 assessed Triglycerides (TG), Cholesterol
(TC), Low density lipoprotein (LDL) and High density lipoprotein using an
automatic technique. (Young, 1997).
3.2.3. Estimation of Liver function analyses

The Auto-Chemistry Analyzer CS-T180 measured AST ,ALT,ALP ,GGT ,Total
Bilirubin, Direct Bilirubin, and Total serum protein automatically (Young, 1997).
3.2.4.Estimating of Lactate dehydrogenase (LDH)
Using the estimated method, Lactate Dehydrogenase (LDH) was evaluated
automatically in the CS-T180 Auto-Chemistry Analyzer (Young, 1997)
3.2.5. Identification for Nephrotic Syndrome

Clinical symptoms, hypoalbuminemia, and glomerular biopsy are used to diagnose
nephrotic syndrome. A specialist doctor in the pediatric hospital identified children
with Nephrotic syndrome based on the clinical symptoms, hypoalbuminemia, and
kidney biopsy.
3.2.6. Estimation for C- Reactive Protein
1- A sample collector that was empty was inserted throughout a puncture above top
part of the detecting buffer tube.
2- A sample collector was used to collect a 10-microliter sample ( for both children
whole blood, plasma, serum & control).

3- To make one tube, the sample collector & tubing were joined together.

59



Chapter Three Materials and Methods

4-The material was shaken ten times or more till it was inverted out of the sample
collection. Within 30 seconds, the buffer and sample combination were used.
5- The top cap of the assembled tube was removed. Prior to actually adding the
reagents to the cartridge, 2 drops were started pouring onto a paper towel.
6- Only 2 drops from the mixture were put on the well of cartridge sample .
7- For ichroma measurements, the device was implanted into the device's holder.
Before fully inserting the cartridge into the cartridge holder, it was checked to avoid
alignment. As a result, the cartridge now includes a special arrow.
8-The device's( 'Select' or 'START" ) key was pushed for ichroma checks.
9-For ichroma checks, cartridges have been put into the instrument, and the device
can begin scanning the sample-loaded cartridge after 3 minutes.
10- The test result for ichroma checks was displayed on the instrument's show screen
(Wei et al., 2000).
3.2.7. Gama Immunoglobulin Estimation (1gG)

In the Auto-Chemistry Analyzer CS-T180, was measured automatically by using
method from (Young, 1997).
3.2.8. Estimation f025-OH-Vitamine D
Manual test performance
First step: Incubation of the sample: 200 microliters of diluted sample , Each
microplate well received a pipette in biotin/sample buffer & incubated to 2 hours at
room temp (+18°C to +25°C).
Note: The sample was diluted by adding 0.5ml of working strength biotin to 20
microliters of sample (serum) and mixed thoroughly (vortex). The mixture was
incubated for at least 10 minutes on room temp (+18°C to +25°C).Using 300 | from

the working Wash buffer three times, the wells were emptied & washed.
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Second step Incubation of enzyme conjugate:100 microliters of enzyme conjugate
were pipetted into each microplate well and incubated at room temperature for 30
minutes .The wells were emptied and washed as described above.

Third step Substrate incubation : A 100 microliter chromogen(substrate) solution
was pipetted into the microplate wells and incubated for 15 minutes at room
temperature (*was protected from direct sunlight). 100 microliters of stop solution
were pipetted into microplate wells in the same order and speed.

The Measurement: 30 minutes after adding the stop solution, a photometric
measurement of the color intensity was taken at 450 nm and a reference wavelength
of 620 nm to 650 nm. The microplate was vigorously shaken before measuring to
ensure that the fluid was evenly distributed.

3.2.9.Physiological Parameters Estimation

3.2.9.1. Assessment of Complete Blood Counts
The procedure was followed b (Blum ,2018)

1. In the first step, the samples were all at room temp. It was ten times spun by hand

until it was suspended.

2. If the samples are barcoded, it was run as if it were a normal patient (Caps lock

was disabled).

3. After placing the sample on the analyzer, the RUN button was pressed. After all
of the samples had been examined, the results were printed. " To print the
information, "Stored Data" was selected.

4.The output button was pushed.

5. Clear symbols by pushed "Mark," "All Clear," and "Cancel" (Blum,2018).

3.2.9.2. Assessment of Glucose
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In the Auto-Chemistry Analyzer CS-T180, glucose was measured automatically
using the method from (Young, 1997).
3.2.9.3. Assessment of Rh& ABO Blood Group.

In this method, A drop from donor or recipient blood is mixed separately with anti-
A, anti-B, & anti-D antibodies for each part of the white porcelain support. By
visually viewing the reaction or blood clump pattern, the ABO & rhesus D (RhD)
blood types may be determined. The test takes 5 to 10 min to complete and costs
little if just little amount of blood types reagents are used (Mujahid and Dickert,
2016).

3.3.1. The Diagnoses of Bacteria

3.3.1.1. Blood culture specimens

Blood (3-4 ml)was drawn from an arm vein of child and placed in blood culture
bottles. For the initial testing of the blood cultures, BacT/ ALERT® 3D system
(bioMerieux, Marcy I'Etoile, France) utilized . After collecting the samples, they
were inoculated on blood agar (BAP; Asan Pharmaceutical Co., Ltd., Seoul, Korea)
and MacConkey agar (Becton Dickinson, Sparks, MD, USA) before being incubated
at 35°C in a 5% CO2 atmosphere for 48 hours (Ha et al., 2018).

3.3.1.2.The Positive Blood Culture

After a positive signal from the BacT/ALERT® 3D Device, Gram staining was
completed first, then growth on the a pieces fit agar medium . So after an overnight
incubation period, the colonies on the agar plates were used for identification and
also antibiotic susceptibility testing (AST) and used a commercial Automated Vitek?2
System (bioMeriéux) (Ha et al., 2018).

1. The traditional technique's ID and AST results were used as the institution's
protocol for comparison.

2. Put the inoculum in the VITEK® 2 Cassette in the Smart Carrier Station TM.

3. A barcode connects the (VITEK® 2 Card and sample).
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4. When the Cassette is loaded, the instrument will manage the incubation and
printout of the results.

The VITEK® 2 Compact is still a biochemically based automated microbial
detection tool with 48 biochemical characteristics that is often used in clinical
laboratories. VITEK® 2 Compact may identify microorganisms up to four hr. Each
well assesses the metabolic performance of a strain, including its capacity to acidify,
alkalize, and bacterial growth in the presence of inhibitors, as well as enzymatic
hydrolysis of substrates. Bacterial growth and metabolic changes in the microwells
are monitored utilizing fluorescence-based sensors.

Bacteria incubating conditions, such as medium composition and pH, influenced
the results of biotyping & biochemical-based methods(Gherardi et al., 2012).

A sterilized micro loop was used to extract a few colonies from the a pure culture
that had grown on blood or macconkey agar for 18 to 24 hours. Using the VITEK®
2 DensiChek, a bacteria was calibrated to a McFarland turbidity Standard of 0.5-
0.63 using 3 mL of a 0.45 percent sodium chloride solutionlf the gram stain was
negative, the GN card was only placed on tape and placed in the instrument; if the
gram stain was positive, the GP card was only placed on the cassette and placed in
the instrument.

To avoid turbidity changes, the time among suspension preparation and card filling
was kept at 30 minutes. These cards were incubated for 1 hour at 35.5 1 °C. After
each card was removed from the incubator, colorimetric measurements were made
every 15 minutes. After 10 to 18 hours of incubation, the results are read (Morka et
al., 2018).

3.3.2. Antibiotic Susceptibility Determination

The antibiotic susceptibility test is used to determine the antibiotic susceptibility of
a bacterial isolate. After being inoculated, the cards were placed in the Vitek 2

automated reader-incubator. ldentification and susceptibility cards were infected &
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evaluated in accordance with the manufacturer's instructions, as explained below.
To ensure that the number and density of bacteria inoculated into the Vitek cards
were correct, colony counts were used (Gherardi et al., 2012).

» Antibiotics have been administered to the microorganism, as well as the
examination will determine whether it can grow in although presence of the
antibiotics. The clinician is given the Minimum Inhibitory Concentration (MIC),
which is a measure of how sensitive or resistant a microorganism is to an antibiotic.
3.4.1. Nano hybrid LDH- Ceftriaxone Preparation

The nanohybrid antibiotic was made using the layered double hydroxide method, as
detailed by Klemkaite et al. , (Klemkaite et al., 2011).

1-Magnesium nitrates solution Mg(NO3)2.6H20 : This solution was made by
dissolving 32.05 gram of Mg(No03)2 in 250 mL of unionized distilled water.

2- Aluminum nitrates solution AI(N03)3.9H20 : This solution was made by
dissolving 11.72 gm of aluminum nitrates AI(No3)3 in an amount of unionized
distilled water, and after that, the volume was increased to 250 ml using unionized
distilled water.

3-Sodium Hydroxide Solution: A solution was made by dissolving 4 gm of Sodium
Hydroxide NaOH inside a volume of unionized distilled water, and dilute to 50 ml
using the same unionized distilled water.

A .Training of Mg-AL-No03-LDH by co-precipitation:

This training was prepared according to the process prescribed in (Klemkaite et al.,
2011),with some modulation; by mixed Magnesium nitrates solution with
Aluminum nitrates solution, the precipitation was 10.5 PH ,by added drops of
Sodium Hydroxide (2molar), Before placing the mixture inside the incubator,
magnetically stir it for two hours at room temperature. Incubate solution at 37°C for

18 hr . After an hour, distinguish the precipitate by centrifuging it for 20 minutes at
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5000 rpm. The precipitate was then rinsed many times with deionized water before
being dry at 60°C. Then after, it was ground inside a ceramic mortar & then kept.

B. Ceftriaxone solution: This solution was made by melting 1 g of commercial
vial ceftriaxone in 50% ethanol and added to 100 ml of ethanol.

C. Training of Nanohybrid Ceftriaxone from Mg-AL-No3-LDH layers by sol-
gel- method

The techniques used previously published by Kolekar et al.,with some
modification , drop 100 ml of Ceftriaxone solutions (both at the same time) into Mg-
AL-No3-LDH solution The mixture should then be magnetically stirred for two
hours at room temperature before being put in the incubator. Vibrations were
performed at 37°C for 18 hours before being put in a 40°C incubator for an additional
24 hours. Separate the precipitate after an hour by centrifuging it for 20 minutes at
5000 rpm. Then after, the precipitate was rinsed with distilled water many times
before even being dried at 40°C temperature . It was then ground inside a ceramic
mortar & kept ( Kolekar et al ).
3.4.2. Preparation of Nanohybrid Zno-Ceftriaxone
A. Zinc Oxide solution : To make this solution, melt 2 gm Zinc Oxide in 50 percent
ethanol, and dilute to 100 ml by (ethanol).
B. lon exchange method using Ceftriaxone Gel Sol for training nanohybrids
made from zinc oxide layers: The methods used formerly published by (Kolekar
et al )with some modification drop by drop into zinc oxide solution 100 ml of the
above prepared solutions (both at the same time) then Before put the mixture inside
the incubator, magnetically stir it for two hours at room temperature. Vibrations were
carried out for 18 hours at 37°C before being incubated for 24 hours at 40 ° C. After

an hour, separate the precipitate through centrifuging it for 20 minutes at 5000 rpm.
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The precipitate was then cleaned with distilled water several times before being dried

at 40°C. It was then ground in a ceramic mortar and stored.

3.4.3. Nutrient Agar Preparation
According to the design instructions: (Niederstebruch and Sixt, 2013)
In 1000 mL of deionized water, 28 g of lab-prepared media be added to a beaker.

1. The suspension was then brought to a boil to completely dissolve the media.

2. The dissolved medium was then autoclaved for 15 minutes at 15 Ibs of
pressure (121°C).

3. After the autoclaving process was finished, the beaker was removed and
cooled to about 40-45°C.

4. Under sterile conditions, the media was put into sterile Petri dishes.

5. Before using the plates, they were put in the drying oven on a low thermal
setting in a little minutes to reduce any moisture.

3.4.4. Concentrate and petri dish preparation
The series of concentrations used were prepared according to the results of the
initial experiment in this study, and the following concentrations were made.

1. Forty-two from petri dishes were equipped for each type from bacteria
isolated, 14 of them are nano ceftriaxone (zno), 14 for nano (LDH), and 14
of them were free ceftriaxone (for each type of our bacteria).

2. Any of the free and nano (Zno, LDH) dishes were assigned a number based
on the concentrations (0, 0.25, 0.50, 1, 2, 4, 8)mg/ml with a duplicate for each
concentration.

3. For each petri dish, two wells with a diameter of 5 mm were drilled into the

media.
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4. 18 tube were prepared from stock solutions, 6 of which were Free-ceftriaxone,

6 of which were Nano-ceftriaxone(zno), and 6 of which were for Nano
ceftriaxone (LDH) as explained in Table (3-4).

3.4.5. Stock Solution Training

Free-Ceftriaxone(commercial) and nano-Ceftriaxone stock solutions were prepared

separately, Using 0.2 gm of the drug in a conical flask and 5 ml distilled water added

to make a stock solution with a concentration of 40 mg/ml , that will be used to

prepare the concentrations utilized in this study in the following phases.

3.4.6. Antibiotic Concentration :

The concentrations of Ceftriaxone for both (free and Nano )used in this test were

made separately using the methods listed in Table (3-4).

Table (3-4): Antibiotic Concentration Training

No. of | Distilled Stock End volume | End

tube water (ml) | Solution | (ml) concentration
(ml) (mg/ml)

1 800 200 1000 8

2 900 100 1000 4

3 950 50 1000 2

4 975 25 1000 1

5 987.5 12.5 1000 0.5

6 993.75 6.25 1000 0.25

7 1000 0 1000 0

3.4.7. Description of the Nanohybrid Antibiotic
(FT-IR); (XRD); (AFM); as well as detailed analysis of C, H, and N elements

were used to characterize the nanohybrid antibiotic under study.
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1.FT-IR (Fourier transform infrared spectroscopy): By grinding a disk of the
compound under investigation with potassium bromide (KBr), as well as measuring
the infrared spectrum in the (400-4000) cm™ wave number range, the infrared
spectrum of Nanohybrid-Ceftriaxone, Ceftriaxone in free form, and zinc oxide
(Zn0O), LDH, Nano-Zno Ceftriaxone, and Nano-LDH-Ceftriaxone was measured.
2.XRD( X-ray diffraction ): The Nanohybrid- Ceftriaxone was characterized to use
a diffraction spectrum. Using Brack's low (n = 2dSin), XRD explains the difference
in layer thickness before and after the intercalation process for ceftriaxone antibiotic.
3.Atomic Force Microscope (AFM): The Nanohybrid-Ceftriaxone samples were
examined by AFM to determine the nanoparticles' diameters, sizes, and aggregation.
4.Detailed analysis of elements C, H& N: The percentage of C, H, and N in the
ceftriaxone-free and Nanohybrid-Ceftriaxone samples were compared.

5.Scaning Electronic Microscope (SEM ): also used to examine the Ceftriaxone
nanocomposite's outer surface and layers of free LDH.

3.4.8. Measurement of Free-Ceftriaxone and Nano-Ceftriaxone Antimicrobial
Activity: The well agar diffusion method was used to test their antibacterial activity
against the ESBL-producing bacteria that were studied(El-Rab et al., 2018)

3.4.9. The media

3.4.9.1. Media for nutrient broth: was made according to company

instructions, called for weighing 13 g of media and diluting it in 1 L distilled water
before autoclaving it for 15 minutes. The bacteria were activated to use this
medium.

3.4.9.2. Muller Hinton ager media: Weighing 38 g of media and dissolving it in
1000 ml D.W then autoclaving at 15 min , was performed according to a company
instruction. The antibacterial action of Free- Ceftriaxone as well as Nano-
Ceftriaxone compared with Acinetobacter bumani, Staphylococcus Warnerii, and

Bacillus cereus was investigated using this media (Murray and Zeitinger, 1983).
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3.4.9.3. Activation of bacteria: Before 1 hr of culturing, Acinetobacter bumanii
complex, Staphylococcus warneri, and Bacillus cerus were activated on nutrient
broth.

3.4.10. Assay for Antimicrobial Bioactivity: A 2 well (with a diameter of 5 mm)
were created in each plate (Muller Hinton agar) after bacteria had been activated,
and 100ul of antibiotic concentration was added to each well, and 50 pL of active
bacteria solution was placed on each petri plate and incubated for one day at 37°C.
A diameter of the inhibitory zone surrounding the well was measured using a ruler,
and growth was observed (Padmavathy and Vijayaraghavan, 2008).

3.5. Diagnoses of un identified Bacteria isolated by PCR Technique

3.5.1.DNA Extraction

According to manual AddPrep Bacterial Genomic DNA Extraction Kit
instructions.

3.5.1.1. Lysis protocol for Gram-negative bacteria :

1. The overnight cultured cells (1m ~ 2ml) were harvested by centrifuge for 30
seconds on 13,000 rpm. with a 1.5 ml tube .

2.The supernatant was discarded.

3. A 200ul of lysis solution and 20ul proteinase K solution (20 mg/ml) was added
then resuspend the cell bit with pipetting or vortexing.

4.1t was incubated into 56°C water bath for 10 minutes and Vortexed occasionally
during incubation to disperse the sample. Optional RNase treatment :If RNA-free
genomic DNA is required, 201 RNase A Solution (10 mg/ml) was added.

5. A 200l of binding solution and 200ul from absolute ethanol were added then
mixed well with pulse-vortexed for fifteen seconds.

6. It was centrifuged at 13,000 rpm, for 3 minutes.

7. 500-600 | of surplus was transferred aseptically without pellet into to the top

reservoirs of the spin column using a 2.0 ml collecting tube without wetting the rim,
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then was continued with step 2. According to manual AddPrep Bacterial Genomic
DNA Extraction Kit instructions.

3.5.1.2.Lysis protocol for Gram-positive bacteria

1.The overnight cultured cell 1 ml ~ 2ml were harvested with centrifuge at 13,000
round per minute for thirty second. with 1.5 ml tube.

2.The supernatant was discarded.

3.A 500ul of lysozyme buffer and 20ul from lysozyme (fifteen mg/ml)were added
then resuspend the cell pellet with pipetting or vertexing.

4.1t was incubated into 37°C water bath for 60 minutes and mixed well occasionally
during incubation to disperse the sample.

5.The supernatant was removed after 3 minutes of centrifugation at 13,000 rpm.
6.A total of 200ul of Lysis Solution and 20ul Proteinase K Solution (20 mg/ml) were
added and resuspended the cell pellet by pipetting or vertexing.

7. 1t was incubated into 56°C water bath for 10 minutes and vortexed occasionally
during incubation to disperse the sample.

Optional RNase A treatment :The 20 microliter of RNase A Solution (10 mg/ml)
was added if RNA-free genomic DNA was required.

8. A total of 200 microliter of Binding Solution and 200 microliter of ethanol were
added and well mixed using a pulse-vortexer for 15 sec.

9.Then was centrifuged at 13,000 rpm , for 3 minutes.

10. With a 2.0 ml collection tube, 500- 600 | of supernatant was carefully transferred
without pellet into the upper reservoir of the spin column without wetting the rim
was continued with step 2.

3.5.1.3.Continued steps of extraction for two types of bacteria

1. It was centrifuged at 13,000 rpm in 1 minute , With the 2.0 ml collection tube,

the flow was poured through and the spin column was assembled..
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2. After a 500 microliter of Wash 1 Solution was poured to the spin column using
collection tube and spun at 13,000 rpm for 1 minute, the flow was drained through
and spin column was formed with the 2.0 collection tube.

3. After a 500 microliter of Cleaning 2 Solution was put to the spin column using
collection tube and spun at 13,000 rpm, for 1 min, the flow was drained through and
spin column was built with 2.0 collection tube.

4. Additional centrifugation of 13,000 rpm for 1 min was used to dry the spin column
& remove any residual ethanol.

5. The spin column was placed in new 1.5 ml mini-centrifuge tube

6. 100-200 | of Elution Solution was then added to the spin column via a micro-
centrifuge tube and left to exist for at least 1 minute.

7. The genomic DNA was eluted by centrifugation around 13,000 rpm for 1 min.
According to manual AddPrep Bacterial Genomic DNA Extraction Kit
Instructions.

3.5.2. PCR Product analysis

The following steps were used to analyze the PCR products by agarose gel
electrophoresis:

1. 1 percent agarose gel was ready by dissolving 1X TBE in a water bath at 100°
C for 15 min., and cooling at 350° C. Ethidium bromide stain (5 microliter)
was then added to the agarose gel solution.

2. After the comb was positioned, the agarose gel solution was then poured into
the tray & dried for 15 min at room temperature .The comb was carefully
extracted from the tray , and 5 pl of DNA sample, as well as a 100 bp DNA
size marker, were added to each comb well.

3. 1XTBE buffer was added to the gel tray in the electrophoresis chamber. Then
after, the electric current was applied at 45 degrees for 1 hour (5V/cm between

electrodes).

71



Chapter Three Materials and Methods

4. UV Transilluminator was used to see PCR products.
3.5. 3.Measurement the purity of DNA

Nanodrop was used to test the extracted DNA purity by measuring absorbance
around (260/280 nm) and quantifying the DNA content (Adams and Otarola-
Castillo, 2013). The following steps to assess the purity of DNA:

1. The Nanodrop program was launched, and a fit application was selected (Nucleic
acid, dsDNA).

2. All device parts were cleansed with a dry wipe, especially those related to
measurements, and the system was completely wiped by carefully pipetting 2
microliter free nuclease water on the surface of the bottom measurement plat forms.
3. After cleaning the measuring pedestal, 1 microliter of DNA was put on it after
closing the sampling cover and pressing the okay button to start the Nanodrop
process.

4. All of the primers used in this study were prepared by dissolving lyophilized
primers in an appropriate quantity of nuclease-free water to form a stock solution of
100 pmol/microliter, as specified by the manufacturer. To create a workable solution
with such a concentration of 10 pmol/microliter, dilution methods were used.
(Adams and Otarola-Castillo, 2013)

3.6.1dentification of resistance genes to ceftriaxone in isolated

bacteria .

3.6.1.Molecular detection

The thermal lysis method was used to extract the DNA for monoplex-PCR. (Abrar
et al., 2017). As previously stated, 2 whole cell lysates DNA were used separately
in 25 PCR-master mix with amplification primers for each isolate in monoplex-PCR.
The PCR amplification conditions were as follows: Denaturation at 95°C for five
minutes was followed by 35 cycles of denaturation at 95°C for one minute , The
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primers were prepared by annealing at 56°C during 1.5 min, extension for 95°C for
1 min, and final extension at 95°C for 10 min ,primers were mentioned in Table 3.
3.6.2. In-silico analysis and amplicon sequencing

For direct sequencing, PCR amplicons were sent to an ABI 3730 XL DNA analyzer
(Bioneer Corporation, Daejeon, South Korea). All sequences were trimmed at the 5’
and 3’ ends before being analyzed with Chromas software version 2.6 and similarity
determined with the NCBI BLAST program. ((Ranjbar and Farahani, 2019).

3.7. Statistical Analysis

Data were analyzed using SPSS (Version 22) to determine the Chi-square,(One-

way) T-test at significance levels of (0.01 and 0.05), and Correlation (r).
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4.Results and Discussin

4.1.General parameters of the study samples

4.1. 1. The Age ,Gender and Weight Distribution

The results of the statistical analysis for children samples at age (0.5-15) years from
healthy and Nephrotic in the Table (4-1) found that there were significant
differences (P< 0.001) between female patients and controls and male and female
groups, as well as significant differences (P< 0.001) across patients and controls in
all patients and controls. Despite the reality, there were no significant differences (P
<0.05) between male and female patients , the number of males is higher than the
number of females. The results in the same Table showed that no significant
differences (P < 0. 05) between patients and controls in age of both female and
male children with mean of age was (7.45 and 7.62)years for controls &cases
respectively. Weight factor result showed that there were no significant differences

(P < 0.05) between male & female patients with mean of weight was 28.17 kg.
Table(4-1) : General Parameters of(healthy and NS )children age at (0.5 -15)years

Factor Gender Control Patients P value
Female 16 ( 38 %) 48 (41.38 %) 0.00006 **
9? Male 26 (62 %) 68 (58.62 %) 0.00001 **
3 :% Total 42 (100 %) 116 (100 %) | 0.00001 **
g jé, P value 0.12282 0.06332
Female 5.87 +2.80 7.14 + 3.86 0.2304
’g g‘ Male 842+354 | 796+365 | 05830
z S Total 7.45+3.47 7.62+£3.74 0.7974
:r% EE), P value 0.0093 * 0.2470
Female 23.25+13.83 26.45 + 14.55 0.4437
T O [Mak 28.00+11.81 |29.39%14.09 |0.6565
\c‘; % Total 26.19 +£12.67 28.17 £14.29 0.4296
g ‘\GE)/ P value 0.2427 0.2771

* significance differences (P <0.05), ** high significances differences (P <0.001)
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The result according to gender factor agreement with study of Frank et al. and

Anigilaje and Adesina, and Isah and Abdulazeez showed that, male had higher
frequency of nephrotic syndrome patients than the female, This may be due to
increase progression of disease in men with the exhibition of greater decrements in
renal function and raised glomerular sclerosis which occurs more in male than
women (Anigilaje and Adesina, 2019), (Franke et al.,, 2019), (Isah and
Abdulazeez, 2021).
Childhood nephrotic syndrome is frequently characterized by a relapsing course.
The frequency of relapse has been noted to be higher in children<3-4 years at onset
of NS, who had delayed time to remission (after 7-9 days) and who had occurrence
of an early relapse (in the first six months after initial treatment) (Anochie et al.,
2006).
This agreement with study that was reported no statistically significant difference
between the three groups as regard to , age this group was control children ,steroid
sensitive nephrotic syndrome(SSNS), and steroid resistance nephrotic syndrome
(SRNS) all children aged 4-18years (Amin et al., 2022). Also another study was
showed no differences in ages in both male and female in patients and controls with
mean of age in patient 8.3 years and mean of age in controls 8.19. Also in these study
the average age for children on patient and control both were close 7.45 year for
control and 7.62 year for patient (Guha et al., 2009) .
In Aminetal. and Gooding et al. concluded that NS can affect children of any age,
from infancy to adolescence. As regard comparison between the two studied groups
according to duration of steroid intake (years), there was no statistically significant
difference between groups in duration of steroid intake(Gooding et al., 2020),
(Amin et al., 2022).
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The result of weight factors was Similar to study Basu et al. which studied 30
children and have mean Body weight (Kg) 16.5+4.7 , which show no significance
differences among NS children body weight, matched in this study only current
weight of children with NS and compared with control healthy children in different
age under 15 years (Basu et al., 2020) .

Also in another study for Konstantelos et al., reported that Low birth weight and
prematurity are important clinical factors to consider in the history of children with
nephrotic syndrome. Their conclude that LBW/premature children with nephrotic
syndrome are more likely to be steroid resistant, and thus should be followed closely
to ensure prompt assessment and suitable treatment. LBW/prematurity can be used
by physicians as indicator for increased risk of steroid resistance(Konstantelos et
al., 2019).

4.2. Immunological Parameters

4.2.1. WBC, CRP, IgG Distribution

The results in Table (4-2) showed that there were significance increased (P < 0.05)
in number of white blood cells for cases Compared with controls for both female
and male children separately with mean (8.73, 11.624) Thousand/cubic millimeter
respectively, and high significant increased (P < 0.001) in total , Also there was
showed significance differences (P < 0.05) in WBC among male and female

patients , male had more number of WBC.

The results in table (4-2) also showed there are significant increased (P < 0.05)
between cases than control male patients in CRP. Although there were no significant
differences in female children alone , but there were high significance increased (P
< 0.001) in total of cases compared with controls in amount of CRP in blood. A

significance decreased (P < 0.05) between cases than controls in total of male and

76



Chapter Four

Results and Discussion

female children in the 1gG number was appeared ,with mean (1770.71, 3137.63)

IU/ml respectively.

Table( 4-2) : Immunological Parameters of (healthy and NS )children age at (0.5 -15)years

Factor | Gender Control Patients P value
Female 8.51+1.59 10.541 £ 3.74 0.0397 *
e Male 8.86 +2.27 12.388 £ 5.612 0.0026 *
Total 8.73+2.02 11.624 + 4.992 0.0004**
P value 0.5925 0.0492 *
Female 1.373 £ 0.536 10.428 + 18.885 0.0611
Male 2.319£2.422 11.999 + 24.421 0.0473 *
CRP Total 1.959 + 1.975 11.349 £ 22.222 0.0001**
P value 0.1333 0.7094
Female 3003.81 + 1626.90 1827.12 + 2281.21 0.0616
Male 3219.36 £ 2019.33 1730.89 + 3776.43 0.0600
e Total 3137.63 + 1861.68 1770.71 + 3230.78 0.0106 *
P value 0.7204 0.8753

* significance differences (P <0.05) ** high significances differences (P <0.001)

This result in agreement with recent study conducted by Abdel-Salam et al., who
conducted a significant increase in WBCs levels in the patient group, compared
to the control group, while there is no significant difference in the CRP level
between both the groups(Abdel-Salam et al., 2020).

In one study showed levels of Total Leukocyte TLC (cellssfmm3 ) in healthy
children is 7960.71 (£2587.7) and nephrosis children is 7892.11 (£1807.8) with p
value= 0.7,which is no significance differences appeared(Rai et al., 2017).

Infection is one of the most common complications of idiopathic nephrotic
syndrome in kids, and it can lead to relapses, treatment failures, or even death. Due
to the main disease and therapeutic drugs, children having INS are more prone to
have a poor prognosis post infection. Most research on children's INS today focus
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on the study of infection risk factors, but there are few large-scale studies on the risk
and outcome variables for severe infection .CRP was defined as one of the symptoms
of acute infection in kids with INS, based on the definition of serious infection in
adults and the signs of serious infection in children(Zhang et al., 2021). Besides
the liver, renal tubular epithelial cells are also apparently capable of producing CRP
in response to inflammatory processes The result of this study also indicated
increased in CRP levels in children with nephrotic syndrome in Karbala Teaching
Hospital for Children , agreements with studies of Isah and Abdulazeez, and Racki
et al. , reported that , Serum CRP was significantly higher in patients’ group when
compared with the controls (Isah and Abdulazeez, 2021), (Racki et al., 2006).

On other hand , patients with the nephrotic syndrome had unusual susceptibility to
encapsulated bacterial infection. Studies showed that there are changes in the serum
IgG, IgM levels associated with proteinuria in nephrotic patients. According to
studies, changes in the serum Ig levels can be attributed to either T-cell dysfunction
and/or increased urinary excretion of aloumin . However Kaysen and Al Bander
,reported that in nephrotic syndrome, there is increased urinary excretion of albumin
and 1gG accompanied by a decrease in their serum concentration (Kaysen and Al
Bander, 1990)

This study also agreed with study of Mohammed et al, showed a highly statistically
significant difference between groups (SSNS ,SRNS, and controls ) as regard 1gG.

This study also agreement with this result(Mohammed et al., 2019a).
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4.3.Biochemical Parameters
4.3.1.Alb,T.Protein,Liver function test ,Glu, Vit D and Lipid Profile

Distribution

The result in Table (4-3) for children showed High significance decreased (P <
0.001) in patients with nephrotic syndrome than healthy children in both serum
albumin and total serum protein levels, with means (30.54, 46.03) g/l for S. Albumin
and (50.23, 71.09) g/l for Protein respectively. Also it was appeared high significant
decreased (P<0.001) in levels of Vitamin D; among patients than control children
with mean(12.89, 40.180) ng/ml respectively. In liver function test results were
showed significance decreased (P<0.05) in levels of both ALT and ALP in cases
than controls with mean (17.7 , 20.68) U/l for ALT and (164.27 , 213.23)U/I for
ALP. While in other parameters like GGT and ( LDH) levels found high significance
increased (P<0.001) in case than control children as mean (101.59 ,28.15) U/I
respectively for GGT and (577.98 ,241.48) U/l respectively for LDH. In state of
Direct bilirubin it was significance increased (P<0.05) with mean (0.175 ,0.082)

mg/dl respectively.

In Lipid profile parameters were resulted with high significant increased (P<0.001)
in levels of all TG ,LDL and Cholesterol between case and control children with
mean as (308.67 , 103.44) mg/dl ,(204.27 ,83.37) mg/dl and (330.62,148.89) mg/dl
for each of them respectively. The results of table (4-3) also showed no significance
decreased in levels of AST among cases and controls with mean (27.83 ,29.37)U/I
respectively. Total bilirubin was showed no significance increased between patient
and healthy as mean (0.389 ,0.342 ) mg/dl . As well as HDL had no significant
increased in case than control children with mean respectively (58.51, 46.48) mg/dl.
The last parameter glucose was also showed increased un significantly in cases than

controls ,which mean was(115.27 ,106.21) mg/dl correspondingly .
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Table(4-3) : Biochemical Parameters of (healthy and NS )children age at (0.5 -15)years

The parameter Control Patients P value
(N=42) (N=116)
Serum Albumin 46.03 £ 3.87 30.54 £ 4.36 0.0001 **
T. Serum Protein 71.09 £ 3.59 50.23 +16.35 0.0001 **
ALT 20.68 £ 8.24 17.17 +£10.18 0.0464 *
AST 29.37 £9.88 27.83£18.21 0.6036
ALP 213.23 £ 65.84 164.27 £ 93.58 0.0022 *
T. Bilirubin 0.342 £ 0.062 0.389 £ 0.311 0.3333
D. Bilirubin 0.082 £0.013 0.175+£0.251 0.0178 *
GGT 28.15 £ 16.23 101.59 £ 90.85 0.0001 **
(LDH) 241.48 + 44.39 577.98 £ 477.48 0.0001 **
Glucose 106.21 + 12.10 115.27 + 32.25 0.0782
D3 40.18 +17.44 12.89 £12.95 0.0001 **
TG 103.44 = 70.89 308.67 + 233.77 0.0001 **
HDL 46.48 + 10.54 58.51 + 70.49 0.2733
LDL 83.37 £ 23.64 204.27 + 115.72 0.0001 **
S. Cholesterol 148.89 + 29.97 330.62 + 158.32 0.0001 **

* significance differences (P< 0.05) , ** high significance differences (P<0.001)

Proteinuria and malnutrition have a usually beneficial effect. Malnutrition could
come from a lack of protein. Children with nephrotic syndrome, on the other hand,
may develop hypoproteinemia and vitamin deficiencies, that can lead to chronic
hypoalbuminemia. This low serum albumin and micronutrients could cause edema
and an ineffective immune response, leading in proteinuria repeat (Gebrehiwot et
al., 2020). Patients with a low serum albumin concentration may be at risk of losing
protein like 1gG & factors | and B, which have been observed to be low in the blood
of patients having NS in active disease. These proteins are essential components of
the complement system's alternative pathway, that contribute in opsonization,
phagocytosis, & host defense. In compared to patients with NS solely and healthy

controls, patients with NS or a history of infection of NS with ongoing infection
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have significantly higher urinary excretion for factors | & B and lower blood levels
of these factors. The low serum levels correlate with increased urinary excretion of
these factors in those patients with a history of infection. There's also a positive
correlation amongst factor | & aloumin levels in patients with relapsing and infection
(Hingorani et al., 2002).In this study which appeared high significance decrease in
levels of albumin agreement with the study of Rahul et al. (Rahul et al., 2015) .Also
in the study Rai et al., showed significance decrease in levels of serum albumin and
total serum protein between nephrotic and healthy children (Rai et al., 2017).
Primary hepatic amyloidosis is a rare disease but an important one for a clinician
to recognize. Hepatic amyloidosis should be suspected in cases of hepatomegaly,
elevated ALP, and proteinuria, especially after ruling out other common liver
diseases(Doukas et al.). NS may lead to a variety of complications, include
dyslipidemia and coagulation disorders. The compensatory increased protein
synthesis in the hepatic in response to a loss of numerous proteins, including albumin
(Alb), into the urine, can explain most of these complications, though the
pathophysiology still unknown. The enzyme cholinesterase (ChE) is formed in the
hepatic and belongs to the serine hydrolase family. ChE is widely used in clinical
practice as a valuable marker for assessing liver health, particularly protein
synthesis. This enzyme, on the other hand, can cause an increase in NS. Based with
one study, almost all people with NS showed hypercholesterinemia (HC)(Goto et
al., 2022). A drop in colloid osmotic pressure, produced by a decrease of various
proteins, is thought to trigger protein production in the liver as one of the
mechanisms of enhanced protein synthesis. In reality, it has been shown that the
quantity of Alb lost in the urine is proportional to the amount of Alb synthesized in
the liver(Goto et al., 2022). Although the reports and articles which measure these
parameters NS patient it is not much or rare ,one study Zhu et al., which took these

tests for adult nephrotic patients and compared them with patient have other kidney
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disease ,showed no significances differences in levels of ALT ,AST ,ALP ,GGT
,and Total Serum Bilirubin but only founded significance differences for Direct
serum Bilirubin (Zhu et al., 2018).Because Lactate dehydrogenase enzymes is
released into the blood after cell lesioning, measuring total serum (LDH) activity is
an essential diagnostic parameter in many diseases with tissue damage. Only a few
studies have studied at the function of total serum (LDH) activity in various kidney
diseases. Filtrate proteins overflow the proximal tubules in nephrotic syndrome,
where tubular cells reabsorb proteins by endocytosis. Tubular cells may become tired
and damaged as a result of this high-energy procedure Large amounts of protein
have a toxic effect upon tubular cells, increasing tubular cell turnover by raising cell
proliferation and death .Serum proteins are normally protected from filtering into the
urine by the glomerular barrier some serum protein (e.g. aloumin and transferrin) are
thought to migrate into the proximal tubules and cause inflammation, resulting in
damage to the epithelial cells' apical & basolateral membranes in nephritic syndrome
, S0 LDH can freely pass out of the cytoplasm into to the urine and serum as a
result(Mohas et al., 2008).

In the study of Mohas et al., conclusive showed the higher (LDH) activities in the
NS might be due to kidney damage. Their observation further strengthens the
hypothesis of Remuzzi et al. , whereas the filtered excessive quantities of protein
reach the proximal tubules and the protein over-reabsorption contributes to renal
Injury by activating inflammation (Remuzzi, 2000) . Their findings in mentioned
study of Mohas et al. show that high serum total (LDH) activities in nephrotic
syndrome can be used as a disease marker, and that routine testing mixed with
iIsozyme analysis provide useful information about the illness's activity and severity.
It cannot, however, take the place of quantitative protein determination(Mohas et
al., 2008).
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The serum (LDH) activity and (LDH) isozymes in different groups of pediatric
children with nephrotic syndrome were measured by Murdock et al (patients in
relapse & patients in remission with or without steroid treatment) In compared to the
other groups, relapse patients had significantly higher urine and serum total LDH
activity (Murdock et al., 1981). The researchers, on the other side, did not make any
obvious conclusion between (LDH) isozymes and nephrotic syndrome. Theses
agreement with this study and also agreement to study of Zhu et al., which
found levels of Lactate dehydrogenase (LDH) with significance increase in
nephrotic patient (Zhu et al., 2018).

This study showed no differences and the levels of Random Blood Sugar under
limited normal range ,this agreement with pervious study of Ningsih etal. (Ningsih
et al., 2021).

The majority of serum 25(OH)D is tightly linked to Vitamin D-binding protein
(VDBP), while the other 10% to 15% is loosely bound to albumin, and in the market,
a small portion, 0.03 to 0.04 %, circulates. The physiologically inactive fraction of
25(0OH)D bound to VDBP. The bioavailability of aloumin-bound fractions is poorly
understood. In NS patients, both of these fractions are lost in the urine(Banerjee et
al., 2020).

In the study of Banerjee et al. ,the total 25(OH)D levels were significantly different
(lowest in NS relapse and highest in controls), and our data supported these results.
Acute or chronic tubular damage may also prevent the proximal tubule from
reabsorbing VDBP- and albumin-25(OH)D complexes, leading in lower levels of
total 25(OH)D(Tsuprykov et al., 2018).

Children with high triglyceride levels at the time of diagnosis of nephrotic syndrome

were 3.37 times more likely to relapse than those with borderline triglyceride
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levels(Sarker et al., 2012). The finding of this study was in agreement with the study
done in India Sarker et al.,, The podocyte biology explanation of proteinuria
pathogenesis suggests that elevated triglyceride levels change the glomerular
filtration barrier, which could explain this. Furthermore, the main infection's plasma
protein loss will result in lipoprotein synthesis & low albumin levels. In response to
the drop in serum albumin levels, the liver begins to produce more albumins. At the
same time, the liver makes more cholesterol and triglycerides, which lead to the
reappearance of nephrotic syndrome signs and symptoms. In a study by Gebrehiwot
et al., 88 percent of children with a high triglyceride level and a blood albumin level
of the less than 1.5 g/dl had relapse(Gebrehiwot et al., 2020). HDL is a protective
factor against atherosclerosis, according the Framingham risk score, which has been
widely used in predicting the risk of disease related to atherosclerosisHDL particles
are complex molecules that carry lipid from of the artery to the liver, where that is
excreted by bile duct. HDL particles also contain various amounts of oxidants and
antioxidants, that help in controlling systemic inflammation (Astuti et al., 2015).
Except for HDL, the values above are still above normal, according the National
Cholesterol Education Program (NCEP), namely total cholesterol>200 mg/dL,
LDL> 130 mg/dL, triglycerides =100 mg/dL, and HDL< 40 mg/dL. Abnormalities
These findings suggest that NS patients are likely to have atherosclerotic lesions,
though this is debatable. While some clinical studies have found an increased risk of
heart disease in older NS patients, others do not(Ningsih et al., 2021).

In one study also similar to this study showed, TC , LDL and TG were significantly
high in patients of nephrotic syndrome in comparison of control children. Further,
HDL was significantly low in nephrotic syndrome group in comparison of control
group (Aslam and Sharma, 2018). Corticosteroids may have an impact on lipid
metabolism. The very first line of treatment for children in Indonesia, according to

the NS consensus, should be corticosteroids. Because corticosteroid usage in
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subjects varies in length and number of doses depending on the kind of NS being
treated, lipid levels were significantly affected by how often kid has a relapse (Astuti
et al., 2015).

4.4.Hematological Parameters of study sample
4.4.1.WBC Message

The results in the Table(4-4) for differentiated WBC types showed significances
higher (P <0.05) between cases and controls in both male and female children in
levels of each Granulocytes (Gran) , Monocytes(Mid) ,Percent of Granulocytes
(Gran%),Percent of Monocytes (Mid %).

Lymphocytes had not significance higher in both male and female patients than
controls , however percent of Lymphocytes (Lym%), have  significance
lower(p<0.05) levels among cases than control ,also these levels had high

significances decrease (P <0.001) in total numbers of cases and controls.

The tendency of nephrotic syndrome patients to bacterial infections has long been
known. Infection was a common cause of mortality among these patients, especially
before the advent of antibiotics. The higher risk of infection can be described in a
number of ways . Excessive fluid collections, fragile nephrotic skin, edema
producing dilution of local humoral immune factors, losses of 1gG & complement
factor B in urine, urinary zinc, & transferrin losses all contribute to lymphocyte
dysfunction in nephrotic syndrome patients (Floege and Feehally, 2018). On the
other hand, leukocyte phagocytic function has been found to be impaired. The
phagocytosis functions of polymorphonuclear leukocytes (PMNLs) and monocytes
were also evaluated in this study. In terms of PMNL phagocytic functions, there was
no statistically significant difference in nephrotic syndrome patients and healthy
controls(Akyol et al., 2007).

85



Chapter Four

Results and Discussion

Table(4-4) : Hematological Parameters (WBC Message) of (healthy and NS )children age at

(0.5-15)years

Factor | Gender | Control Patients P value

Female 8.51+1.59 10.541 £ 3.74 0.0397 *
WG Male 8.86 +2.27 12.388 £ 5.612 0.0026 *

Total 8.73+2.02 11.624 £ 4.992 0.0004**

Pvalue | 0.5925 0.0492 *

Female 433+1.22 3.97+2.32 0.5561

Male 3.86 £0.94 4.29+2.16 0.3308
E Total 4.04 £1.07 4,16 £2.23 0.7225

P value 0.1681 0.4476

Female |3.87+0.84 6.10 +2.89 0.0036 *
Gran Male 458 +1.84 7.38+4.66 0.0038 *

Total 431 +1.56 6.85 + 4.06 0.0001**

Pvalue | 0.1553 0.0944

Female 0.36 +0.15 0.67 +£0.33 0.0006**

) Male 0.41+0.28 0.70 £0.43 0.002 *

Mid Total 0.39£0.24 0.69 +£0.39 0.0001**

Pvalue | 0.5152 0.6854

Female 49.78 £ 7.70 37.71 £ 14.08 0.0018*
Lym Male 44.63 +9.96 38.03 £ 13.63 0.0270*
% Total 46.6 +9.41 37.90 £13.76 0.0002**

P value 0.0850 0.9024

Female 4527 £ 8.14 56.05 + 14.77 0.0073*
Gran Male 50.23 +£10.76 55.93 +14.78 0.0766
% Total 48.34 +10.04 55.98 +14.71 0.0022*

P value 0.1212 0.9657

Female 493+1.14 6.57 £ 2.05 0.0035*
o Male 5.12 +2.40 6.29+2.24 0.0288*

Total 5.05+2.00 6.41+2.16 0.0005**

P value 0.7689 0.4938

*significance differences (P< 0.05) ,** high significance differences (P<0.001)
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Guo et al. retrospectively reviewed patients at Jinling Hospital (a tertiary center in
Nanjing, China) during 2000 to 2019. If a case had a prior medical history of NS,
they were included in research Ten patients had a fever, with a body temp of 38.9
1.0 °C on average. Nine of the 11 patients had high white blood cell (WBC) levels,
and all were lymphopenic, with a mean lymphocyte percent of 7.84.7 percent

(normal range 2040 percent) (Guo et al., 2020a).

In a study by Yousefichaijan et al., white blood cell component counting showed
that monocytes in the steroid resistance group were 4% lower than normal, 96 %
normal, and perfect (100 percent) normal in the other groups, Also, lymphocyte
responses to steroids were 8% lower than normal and 92 % normal, compared to 33
% lower than normal, 3% higher than normal, and % normal in three other groups;
thus, the difference was significant. Also, there was a difference in neutrophil count
between two groups (SRNS against FRNS, SDNS and SRNS). But, when it came to
basophil and eosinophil counts, the researcher found that they were normal in all
four groups and that there was no difference between them (Yousefichaijan et al.,
2016).

The most common type of leukocyte, granulocytes, constitutes the initial line
defense against pathogen invasion. However, granulocytes' versatility and plasticity
have been increasingly revealed, particularly in terms of their versatile roles in
coordinating adaptive immune responses. Under pathogenic or inflammatory
conditions, granulocytes may acquire the role of antigen-presenting cells, according

to a large body of recent evidence(Lin and Loré, 2017).

4.4.2.RBC Message

The results in the Table(4-5) showed there were no significance differences in levels
of RBC ,HGB,HCT,MCV,MCH, and MCHC between cases and controls in both
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male and female children .However there was high significance increases(P <0.001)
in levels of RDWa and RDW% among cases and controls in both sexes ,with mean
(44.13, 53.63) fL for RDWa and (11.05, 13.06) % for RDW% respectively.

Urinary loss of iron, erythropoietin, transcobalamin, transferrin, & soluble
transferrin receptors can induce anemia. Data on iron deficiency & iron deficiency
anemia in nephrotic syndrome are rare, especially in iron-deficient endemic places
like India, where the prevalence is as high about 70% in children under the age of 5,
complicating or adversely impacting outcome in this subgroup of
children(Sreekanth et al., 2021).

According to Prinsen et al., there seems to be a rise in transferrin synthesis, that
correlates with aloumin production, but it is insufficient to ease the effects(Prinsen
et al., 2001).

Since nephrotic syndrome is a pro-inflammatory condition, serum ferritin alone as
an iron storage marker could be falsely raised as an acute phase reactant, this strict

definition of iron shortage in nephrotic syndrome is used(Sreekanth et al., 2021).

The levels of Red blood cells (RBC )in this study also is not significantly higher in
patients with NS ,similar to study of Abdel-Salam et al. (Abdel-Salam et al., 2020).
As well as they noted levels of Hemoglobin (HGB) and Hematocrit(HCT) was less
higher in patients than control children and no differences significantly found
similar to this study.

Table(4-5) : Hematological Parameters (RBC Message) of (healthy and NS )children age at
(0.5-15)years

Factor Gender Control Patients P value
Female 450+0.36 455 +0.77 0.8036

RBC Male 461 +0.30 475 +0.67 0.3672
Total 4,57 +0.33 4,66 +£0.72 0.4367
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P value 0.5496 0.1395

Female 12.03 +0.64 11.97 +2.25 0.9169
HGB Male 12.11 +0.67 12.38 +2.34 0.5649

Total 12.08 +0.65 12.21 +2.30 0.7190

P value 0.7044 0.3471

Female 34.95+2.52 34.98 + 6.94 0.9866
HCT Male 35.31+£2.32 35.81 +£6.71 0.7119

Total 35.17 +2.37 35.47 +6.79 0.7800

P value 0.6390 0.5190

Female 77.7+1.73 76.55 £ 7.89 0.5670
MCV Male 76.58 +£4.00 74.05 £ 9.63 0.3090

Total 77.00 £3.34 75.08 £9.00 0.1799

P value 0.2969 0.1413

Female 26.85+1.35 26.26 + 2.68 0.4028
MCH Male 26.36 £1.76 26.40 + 3.87 0.9597

Total 26.55 +£1.62 26.34 £ 3.42 0.7029

P value 0.3464 0.8290

Female 3453 £1.27 34.27 £1.17 0.4539
MCHC Male 3443 +£1.15 3459 +1.44 0.6130

Total 3447 £1.18 34.46 £1.34 0.9660

P value 0.7939 0.2062

Female 44,73 £2.32 53.76 £ 10.68 0.0014 *
RDWa Male 43.76 +3.19 53.54 +9.38 0.0001**

Total 44,13 £2.90 53.63 £9.89 0.0001**

P value 0.2979 0.9067

Female 11.08 £ 0.66 13.15+1.96 0.0001**

Male 11.03 £ 0.68 13.00 + 2.50 0.0002**
RDWo% Total 11.05 +0.67 13.06 +2.28 0.0001**

P value 0.8162 0.7292

* significance differences (P< 0.05) , ** high significance differences (P<0.001)

The diversity in size of erythrocytes in the circulation is represented by the red blood

cell distribution width (RDW), which is routinely recorded as a parameter of set of

standardized complete blood count (CBC). RDW has traditionally been used to

differentiate between different types of anemia. RDW has been linked to

cardiovascular, hepatic, and renal problems in various studies in recent years. RDW

has also been identified as an unique inflammatory marker in a variety of
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inflammatory diseases, like septic shock, inflammatory bowel disease, & acute
appendicitis (Xu et al., 2017).

4.4.3.PLT Message

The outback of the Table(4-6) showed there were no significance differences for
parameters : PLT ,PDWa ,PDW% ,and PCT among patients and healthy children in
both sexes. However there was significance decreases (P <0.05) in levels of Mean
Platelet Volume (MPV) among cases and control kids in both male and as total with
means (7.55,7.82 ) fL, respectively .

Table (4-6): Hematological Parameters (PLT Message) ) of (healthy and NS )children age
at (0.5-15)years .

Factor Gender | Control Patients P value
Female 377.62+77.20 383.42 + 160.62 0.8902
Male 340.23 + 40.70 372.32 £ 152.76 0.2948
PLT Total 354.47 +59.40 376.91 + 155.47 0.3642
P value 0.0462 * 0.7066
Female 7.48 +0.50 7.59 £0.74 0.5826
Male 8.03+0.78 7.52 +0.62 0.0013 *
MPV Total 7.82+0.73 7.55 +0.67 0.0304*
P value 0.0161* 0.5817
Female 10.175 £ 0.60 10.21 +1.09 0.9033
PDWa Male 10.91 +1.07 11.52 +7.88 0.6959
Total 10.63 £ 0.98 10.98 + 6.08 0.7114
P value | 0.0163* 0.2556
Female 39.43+1.13 39.27 £6.51 0.9228
Male 40.41 +£1.40 38.12 £ 6.95 0.0999
PDW% Total 40.04 +1.38 38.60 +6.76 0.1734
P value | 0.0231~* 0.3696
Female 0.28 +0.06 0.30 +0.10 0.4539
PCT Male 0.27 +£0.04 0.27 £0.10 0.9999
Total 0.27 £0.04 0.28 £0.10 0.5302
P value | 0.5199 0.1143

*significance differences (P< 0.05) , ** high significance differences (P<0.001)
Platelets are acute-phase reactants which are often elevated in infection. Some
researchers have attempted to link platelet count to splenic function, hypothesizing
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that reduced splenic function increases infection susceptibility in NS patients, The
authors of one study hypothesized that a high platelet count may be used as a

surrogate indicator for splenic dysfunction (Hingorani et al., 2002).

In a study by Yousefichaijan et al. ,about PLT, they found a significant differences
between the two groups (SRNS versus FRNS, SDNS and SRNS), with 92 % normal,
8% higher than normal, and no one lower than normal in the steroid-responding
group, but only 26 % normal, 70 percent higher than normal, and 4 percent lower
than normal in the other tree groups. MPV, PCT, PDW, RDW, MCHC, MCH, MCV,
HCT, RBC, and HGB blood biomarkers were also shown by Yousefichaijan et al.,
who observed no significant differences between four groups (Yousefichaijan et al.,
2016) .

4.4.4. Blood groups of study sample

The results of Table (4-7) showed there was significance differences (P <0.05) in
ABO group between controls and between patients alone which higher was O group
in both .While in comparison with cases and controls in ABO group there were no
significance differences in all groups except B group ,which had significance
differences (P <0.05) among case and control children. B groups in patients children

are more than in healthy .
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Table (4-7) : ABO Blood groups of (healthy and NS )children age at (0.5 -15)years .

Blood Control Patients P value
Group

A 10(23.81%) | 25(21.55%) | 0.68028
B 6 (14.28 %) 33(28.45%) | 0.02365 *
AB 6 (14.28 %) 17 (14.66 %) | 1.0000

o 20 (47.62%) | 41(35.34%) |0.15304
Total 42 (100%) 116 (100 %)

P value 0.00592 * 0.01154 *

*significance differences (P< 0.05) ,**high significance differences (P<0.001)

Blood group antigen are genetically encoded proteins that can increase the risk of
some diseases whilst lowering the risk of others. Several diseases have been linked
to the ABO blood group in studies, such as coronary artery disease, depression, type
2 diabetes mellitus, chronic kidney failure, gastroduodenal ulcers, Crohn's disease,
hepatitis B infection, Covid-19, thyroiditis, and several cancer types, including
brain, breast, skin, pancreatic, and small cell lung cancers, as well as
rheumatological diseases like Systemic Lupus Erythematosus (Orug et al., 2021).
Many ideas (inflammation, infection) have been proposed to explain the propensity
or protection associated with blood types, and while no clear mechanism has been
found, they are still considered possible causes. However, a link among blood group
and illness has not been shown in other studies. The findings of this study confirm
those of Abbas et al., who found no link between ABO blood type antigens as well

as kidney function tests(Abbas et al., 2019).

In another study by Oruc et al., no link between NS and blood group was found. The

results of this study support their results.

4.4.5. The correlation between parameters (that have significance effects ) in

nephrotic patients.
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Table (4-8) showed the correlation is significant at 0.01 level ( 2-tailed ) in
Nephrotic patients between WBC and Gran that was positive correlation (0.856)
,WBC and Mid with positive correlation (0.727) , LDL and S.Chol. also positive
correlation (0.808).Also found significant correlation at 0.05 level ( 2-tailed ) in
Nephrotic patient between WBC and CRP , CRP and Serum Albumin ,ALP and
Direct Bilirubin ,GGT and LDH , TG and LDL ,TG and S.Chol. which all was
positive correlation at (0.509, 0.515, 0.566, 0.640, 0.526, 0.539) respectively.

To assess the risk of serious bacterial infection, the total white blood cell count
(WBC) plus serum C-reactive protein (CRP) level are commonly used .The
significant variance in WBC and CRP levels in both children with acute and non-
serious bacterial infections, however, reduces the discriminating ability of these
markers . The variability of the both groups in terms of microbial etiology might be

a major factor in this difference(Peltola et al., 2006).
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Table (4-8): The correlation between parameters (that have significance effects) in nephrotic patients.

Serum T.s. Direct
WBC | CRP | IgG ALT | ALP | GGT | LDH D3 TG IDL | S.Chol | Gran | Mid |RDWa | MPV
Albumin | Albumin Bilirubin
WBC 1 [ 0509% | 002 | 0282 0121 | 0015 | -005 | -0126 | 0252 | -0018 | 0253 | 0112 | -0203 | -0254 | 0.856** | 0.727% | 0.003 | 0.023
CRP - 1 006 | 0515% | -0105 | 013 | 006 | -0.020 | 0107 | 0.138 0072 | 0118 | -0.093 | -0.249 0442 | 0380 | -0287 | 0018
IsG ] ] 1 0.058 0292 | 0134 | -003 | 0105 | 017 | -0061 | 0222 | -0.103 | -0.104 | -0.042 0037 | -0.108 | 0.011 | 0110
8. Albumin ] ] - | 0179 | 0.061 | 0034 | -0080 | -0.03 | -0028 | 0175 | -0221 | 0311 | -0.360 0207 | 0060 | -0.169 | 0.061
TS. Albumin | ] . ; 1 0395 | 0.081 | 0127 | 0.189 0453 | 0178 | 0392 | -0331 0176 | 0057 | 0.035

ALT ] ] . ; - 1 |-0004 | 0093 | -001 | -0034 | 0108 | -0.197 | -0354 | -0129 0010 | 0041 | 0.068 | 0334
ALP ] ] . ; ; ; 1 0126 | 0.094 | 0566* | 0108 | -0097 | -0.037 | -0.081 | -0.054 | 0118 | 0127 | 0.003
GGT ] ] . ; ; ; - 1 0.640% | 0027 | -0019 | 0397 | 0292 0219 -0.058 | -0.129 | -0.089 | 0.298
LDH ] ] . ; ; ; ] . 1 0071 | 0066 | 0385 | 0.071 0.102 0345 | 0157 | 0.137 | 0.293
D. Bilirubin ] ] . ; ; ; ] . - 1 0103 | 0031 | 0179 0.069 -0.016 | 0167 | -0.169 | -0.09
D3 ] ] . ; ; ; ] . ] . 1 0249 | -0448 | -0450 0339 | 0139 | 0.097 | 0128
TG ) ) . ; ) ) ) . . . - 1 0.526* | 0539 0107 | 0019 | 0139 | 0.18
LDL ) ) . ; ) ) ) . ) . ) ) 1 0.808** | -0192 | -0.136 | 0132 | -0.05
8. Chol. ) ) . ; ) ) ) . ) . ) ) - 1 0282 | -0.095 | 0077 | -0.17
Gran ) ] - ; ; ; ) . ) . ) ) - - 1 0460 | 0122 | 0131
Mid ; ] - ; ; ; ) . ) . ) ) - - - 1 -0.037 | -0.01
RDWa ) ] - ; ; ; ) . ) . ) ) - - - - 1 -0.005

MPV - - - - i 1

*The correlation is significant at 0.03 level (2-tailed)

**The correlation is significant at 0.01 level (2-tailed)
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In study of Peltola et al. , invasive bacterial infections had greater median WBC and

CRP levels than viral infections, but values were disappeared (Peltola et al., 2006).

Serious infection, particularly cellulitis and spontaneous bacterial peritonitis (SBP),
can follow idiopathic nephrotic syndrome (INS)) Peritonitis, that has a percentage
case fatality rate of 2—6% in INS, is a common illness. Hypoalbuminemia in the INS
has been linked to a greater risk of developing SBP, implying that intravenous
administration of human albumin solutions to patients with SBP caused by liver
cirrhosis may be beneficial. The discovery revealed that serum albumin, as one of
the most important and abundant antioxidants in vivo, plays a vital part in the host

defense system (Kaneko et al., 2012).

In the same study of Kaneko et al. , hypoalbuminemia samples were found to have

weakly positive CRP.

The positive correlation among WBC and mid conforms with previous studies
showing WBC is the most often used measure to evaluate infection, but it is also the
least helpful. Leukocytosis or leukopenia can occur as a result of septic shock.
Between these two extremes, many septic patients with a normal WBC occur (such
patients usually develop leukocytosis in a delayed way). For example, 50% of
patients with bacteremia who arrive to the hospital may have had a normal WBC
(Seigel et al., 2012). As a result, while a significantly abnormal WBC may indicate
infection, a normal WBC tells little. If the WBC is abnormally low, the absolute
neutrophil count must be evaluated. Neutropenia is defined as a neutrophil count of
less than 500/microliter or a decreasing count with in range of 500—1,000/microliter.

Neutropenia patients frequently fail to show focal indications of infection.

Granulocytes, as key components of the innate immune system, have long been

thought of as fast responder in first lines of defense against pathogens. Granulocytes
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have long been suspected to only have a role in the first phase of the host defense(Lin
and Loré, 2017). This agreement with positive correlation of study with WBC so

both have important role in defenses and immunity of the bodly.

The positive correlation of WBC and Mid was in agreement with the role of mono
cytes in body, Polymorphonuclear leucocytes & mononuclear phagocytes are well-
known for their role in host defense, however, as far as we know, their role in
IMCNS (ldiopathic Minimal Change Nephrotic Syndrome) has not been
investigated. In study of Estevez et al. ,when compared with healthy controls, the
monocyte lytic activity of people with IMCNS was decreased. Using either C.
pseudotropicalis or C. albicans as target cells, the differences were statistically

significant(Estevez et al., 1989).

In every day clinical routine, total serum LDH activity is a routinely used laboratory
parameter. The enzyme is released into the circulation when cells are damaged. In a
variety of conditions, like hepatological, cardiological, even hematological disease,
measuring enzyme activity is quite useful. Due to the overall high nephrotic

proteinuria, the proximal tubular cells are severely damaged(Mohas et al., 2008).

GGT (gamma-glutamyl transferase) is a broadly distributed enzyme involved in
amino acid absorption that is found in the liver, small bowel, and kidney. It is
considered a sensitive but not specific indicator of liver disease .GGT levels rise by
aging, diabetes, obesity, and congestive heart failure. GGT has also been utilized as
a marker for transient elevations in GGT after acute myocardial infarction. Several
population - based studies have recently shown strong correlations between GGT &
blood pressure & lipid metabolism (Wannamethee et al., 1995).

On the other hand series of epidemiological studies have suggested serum gamma

glutamyl transferase (GGT) within its normal range might be an early marker of
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oxidative stress. Oxidative stress appears to be a key component of many reactions
associated with chronic inflammation(Lee and Jacobs Jr, 2005).

The nephrotic state is associated with markedly increased total cholesterol and LDL
cholesterol levels, due to both impaired clearance and increased production(Hari et
al., 2020).

Positive correlation between TG and serum cholesterol and between TG and LDL
and also correlation among LDL and Serum cholesterol all of them were in
agreement with pervious study such Ningsih et al. , It was shown that in individuals
with NS, an atherogenic lipid profile is linked to an increased risk of cardiac disease
like myocardial infarction.

Several reports of myocardial infarction have also been documented in children.
However, persistent lipid abnormalities in patients with NS, even in remission, the
risk of long-term cardiovascular events for children with NS remains
unclear(Ningsih et al., 2021).

The lipid metabolism disorders in NS can improve with treatment, but can persist

during periods of remission(Kniazewska et al., 2009).

4.5.Nanotechnology Study
4.5.1. Infrared spectrum (FTIR)
4.5.1.1. FTIR ( Infrared Spectrum) of zinc oxide (ZnO)

FT-IR spectrum of free-ceftriaxone antibiotic figure (4-1): The doublet band at 3444
attributed to (NHy) stretching. The absorption band at 3252 for (O-H) groups
stretching. The band around 3117 attributed to the amidic (N-H) stretching. The band
at 3047 assigned to the aromatic (C-H) stretching of thiazole ring. The bands at 2935
due to aliphatic (C-H) stretching. The strong band around1735 due to carboxylic
(C=0) stretching. The band at 1647 for amidic (C=0) stretching. The bands at 1604,
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1535 and 1500 assigned to (C=N) groups stretching. The band around 1396 assigned
to (CHs) bending. The band at 1365 for (C-N) stretching. The band at 1284 for (C-
O) stretching of carboxylic group. The band around 1184 for (C-OH) stretching. The

band around 1107 for (C-OCHpg) stretching. The band at 802 due to aromatic (C-H)
bending.
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Figure (4-1) :FTIR for free-ceftriaxone

98



Chanpter Four Results and Discussion

ElsHimabDzu

| S e — . P e
4{
99.75 — T W—
] | % Nt /N AN
%T e Y A WL & L % ;1
K| = | It ,’/ 1 /Vigs € g 1 8
99 =) e “‘ | ‘ /"M’ L “ ..‘,§ §‘8 & E g
] -~ | foWgE” g
< '1’ | < { ‘/ =
98.25 — G g . He
S 3 = 3 E
97.5— >
\ |} |
96.75 — - [ |
. Y | ‘f.‘ " 1
96— , | "
‘
95.25—
+ S - — o 1 —T o o P T T —
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600

Zinc oxide 1/cm

Comimen t No. of SFGHS: Date/Time; 19/01/2022 11:40:43 1
Resolution; User; Admin

Figure (4-2) :FTIR for free-Zno

FT-IR spectrum of nano Nano-Zno-Ceftriaxone figure (4-3): The doublet band
around 3440 attributed to (NH>) stretching. The absorption band at 3279 for (O-H)
groups stretching which was shifted to higher frequency. The band around 3180
attributed to the amidic (N-H) stretching. The band at 3028 assigned to the
aromatic (C-H) stretching of thiazole ring which was shifted to lower frequency.
The bands at 2947 due to aliphatic (C-H) stretching which was shifted to higher
frequency. The strong band around1739 due to carboxylic (C=0) stretching which
was a little shifted to higher frequency. The band at 1651 for amidic (C=0)
stretching which was also a little shifted to higher frequency. The bands at 1604,
1543 and 1516 assigned to (C=N) groups stretching which were shifted to higher
frequency. The bands around 1454 and 1419 assigned to (CH3)groups bending.
The band at 1369 for (C-N) stretching. The broad band at 1215 for (C-O) groups
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stretching (overlapped). The broad band at 879 due to aromatic (C-H) bending and
(Zn-0) stretching (overlapped).
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Figure (4-3):FTIR for Nano-Zno-Ceftriaxone

4.5.1.2.Fourier Transform Infrared Spectroscopy (FT-IR) for LDH

FT-IR spectrum of free LDH figure (4-4): The doublet band at 3375 and 3252
attributed to (NH>) stretching. The strong band around1735 due to carboxylic (C=0)
stretching. The band at 1647 for amidic (C=0) stretching. The band at 1346 for (C-
N) stretching(Duceac et al., 2018).
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Figure (4-4): FT-IR for free LDH
FT-IR spectrum of Nano-LDH-Ceftriaxone antibiotic figure (4-5) : The band at 3460

attributed to (NH>) stretching which was shifted to higher frequency. The absorption
band at 3383 for (O-H) groups stretching and amidic (N-H) stretching (overlapped)
which was also shifted to higher frequency. The band at 3050 assigned to the
aromatic (C-H) stretching of thiazole ring. The bands at 2935 due to aliphatic (C-H)
stretching. The strong band around1735 due to carboxylic (C=0) stretching. The
band at 1643 for amidic (C=0) stretching which was a little shifted to lower
frequency. The broad band at 1562 assigned to (C=N) groups stretching
(overlapped). The band around 1396 assigned to (CHs) bending. The band at 1365
for (C-N) stretching. The broad band at 1211 for (C-O) groups stretching of
(overlapped). The band near 840 due to aromatic (C-H) bending.
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Figure (4-5) : FTIR for Nano-LDH-Ceftriaxone
4.5.2. (XRD)

Figure(4-6) shows the X-ray diffraction spectrum of the magnesium/aluminum Di
hydroxide layer (Mg/Al-NO3-LDH) noting the crystalline levels (003), (006), and
(009). The plane (003) appears at an angle of 19.8° and a crystal distance of 0.44 nm
as for the level (006), it appears at the angle of 29.1° with a crystal distance of 0.30
nm while the plane (009) appears at an angle of 38.7° and a crystalline distance equal
0.23 nm. And by observing the X-ray diffraction spectrum of hybrid Nano LDH
Ceftriaxone Mg/Al-Nos-CT , it shows diffraction spectrum of the plane (003)
appears at an angle of 12.5° with a crystal distance 0.7 nm ,it also shows the
diffraction of the plane (006) appears at an angle of 20.1° with a crystal distance
0.43 nm in addition to the appearance of the plane (009) appears at an angle of 39.4°

with a crystal distance of 0.22 nm as shown in the figure (4-7).
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Figure(4-7): XRD for Nano LDH

4.5.3. Scanning Electronic Microscope Characterization (SEM)

Figure(4-8)shows a scanning electron microscope image of theDi hydroxide layers
Is observed, in which plate-like structures with few pores and irregular shapes &sizes
are observed (Wang and Zhang, 2012). In scanning electron microscope picture of

ceftriaxone layers, where it is observed scanning electron microscopy examination
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showed ,the rough and irregular surfaces appeared in Ceftriaxone powder (Cho et
al., 2004). It is evident in the scanning electronic microscope of the hybrid Nano
ceftriaxone in figure(4-9) that the plate-like structures have turned into irregular
shapes as well as the absence of pores, which indicates the success of the process of

inserting the drug between the two hydroxide layers.
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Figure(4-8): SEM for (Mg/Al-NOs-LDH) layers  Figure(4-9): SEM for ceftriaxone layers
4.5.4. Atomic Force Microscope Characterization (AFM)

The exterior surface of the nanohybrid-ceftriaxone was studied by AFM.Figure (4-
10) depicts semispherical shapes of Nano LDH ceftriaxone in two dimensions. The
Figure(4-11)depicted a three-dimensional picture of the surface section of the Nano
hybrid antibiotic, indicating that the elevation of molecular assemblies reaching 3.05
nm. This indicates the manufacture of a hybrid drug compound of ceftriaxone and

hydroxide layers Mg-Al-No3-Ceftraxione.
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Figures(4-10):AFM for Nano LDH (Two dimensions),Figures(4-11):AFM for Nano LDH(Three
dimensions).

Table (4-9): Granularity Accumulation Distribution Report

Sample:Sample Name Code:Sample Code

Line No.:lineno Grain No.:373

Instrument: SPM Date:2022-03-28

Avg, Diameter:2.43 nm <=10% Diameter:1.20 nm

<=50%0 Diameter:2.20 nm <=90%p Diameter:3.80 nm

Dlame(t:er(mn) Volume(%) | Cuunulation(%o) Dlameier(nm) Volume(%) | Cumulation(%o) Dlameier(mn) Volume(%) [ Cumulation(%6)
0.60 0.80 0.80 2.60 9.65 64.88 4.60 0.80 96.?8|
0.80 0.80 1.61 2.80 6.97 71.85 4.80 0.54 97.32
1.00 1.61 322 3.00 5.09 76.94 5.00 0.54 97.86
1.20 4.02 7.24 3.20 4.02 80.97 5.20 0.80 98.66
1.40 7.51 14.75 3.40 2.41 83.38 5.40 0.54 99.20
1.60 6.17 20.91 3.60 3.49 86.86 5.60 0.27 99.46
1.80 5.63 26.54 3.80 2.41 89.28 5.80 0.27 99.73
2.00 10.46 37.00 4.00 2.95 2.23 6.20 0.27 100.00
2.20 10.19 47.18 4.20 2.68 94.91
2.40 8.04 55.23 4.40 1.07 95.98

It is clear from Table(4-9)that the average diameters of the anti-hybrid nanoparticles
amounted to a 2.43 nanometer. The process of preparing this hybrid antibiotic led to
obtaining Nano antibiotic confined between 0.6 to 6.20 nanometers and that the
highest percentage of these nanoparticles reached 10.46% for the particles with a
diameter 2.00 nm, while the lowest percentage of minutes was 0.27% in diameters

(5.6,5.8,6.2)nm .
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4.5.5. CHNS elemental analysis

The results in this analysis showed that contents of these elements carbon, nitrogen,
hydrogen, and sulfur in (Mg/Al-NO3-LDH) ceftriaxone (nano antibiotic)
were(10.51, 4.628, 1.997, 4.294) respectively . The contents of free ceftriaxone
antibiotic for same elements were(24.19, 12.09, 1.74, 10.02) respectively as in
Table(4-10).

Table(4-10): Elemental analysis of nano-ceftriaxone

NO. | Name Weight 0, C/IN Content Peak
(mg) Ratio [%] Area
1 Nano(LDH) | 7.7010 Index 2 | 2.271 N: 4.628 11432
Ceftriaxone C:10.51 18279

S: 4.294 3275
H: 1.997 11364
2 Free 9.1460 Index 1 2.000 N: 12.09 35042
Ceftriaxone C:24.19 49923
S: 10.02 9177
H: 1.740 11793

From these results appeared the percentage of ceftriaxone which conjugated with
LDH layers was 43.447.(by divided Carbone of Nano ceftriaxone on Carbone of free
then multiply with 100 % ; 10.51/24.19 *100% =43.447% )

This result explained if use of nano LDH ceftriaxone was successful or useful as
treatment .which showed from carbon elements content that 43%of ceftriaxone
found in nano drug (Mg/Al-NO3-cefetriaxone) and in this percentage it remain high
activity on tested bacteria in this study also nano LDH ceftriaxone can cause less
side effects by increasing intracellular delivery that was similar to (Duceac et al.,
2018).
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4.6.Bacterial Identification

Table (4-11) :The bacteria isolated from Nephrotic Syndrome patient children

Genus Species Number
Acinetobacter Bumanii complex 2
Staphylococcus Warnerii 2
Bacillus Cerus 2

4.6.1.1. Identification of Gram Positive Bacteria

Diagnosis Gram positive bacteria Staphylococcus warneri were isolated from two
children with Nephrotic syndrome whom had infection after surgery . It was
identified by VITEK® 2 Compact devices by using many deference biochemical

tests for Gram positive bacteria .
4.6.1.2. Identification of Gram Negative Bacteria

Diagnosis Gram Negative bacteria Acinetobacter bumani complex were isolated
from two child with Nephrotic syndrome. It was identified by VITEK® 2 Compact

devices by using many deference biochemical tests for Gram Negative bacteria .
4.6.2. Identification by Polymerase Chain Reaction Technique

Two positive blood culture with unknown bacteria isolation which was not

identified by VITEK® 2 Compact devices was diagnosed by PCR technique
4.7.1.Disgnosis no identified bacteria by PCR

The results of PCR product for non diagnosed isolated bacteria showed as sequences
in Figure(4-12) ,which obtained and after checked in BLAST tool showed them are

associated with Bacillus cerus_species bacteria.
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Figure (4-12): results of sequencing genes for Bacillus cerus
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4.7.2.Diagnoses resistant genes
4.7.2.1.Accinitobacter bumanei complex resistance genes for ceftriaxone

In figure(4-13), the results of detected genes of Acinetobacter bumani which
resistance to ceftriaxone by PCR then appeared by gell electrophoresis showed that
blasnv and blactx_m were found and appeared in band 795bp and550 bp respectively
in this species of Acinetobacter bumani complex isolated from child female with

nephrotic syndrome who had bacteremia.

Figure(4-13) :Ethidium bromide stained agarose gel of PCR products amplified bla-CTX and
bla-SHYV primers from Acinetobacter bumanei extracted DNA (550 bp,795 bp)

Acinetobacter baumannii, which is linked to nosocomial infections, is one of the

top six drug-resistant bacteria. The widespread use of the -lactam antibiotic group
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has resulted in the evolution of drug resistance as well as a severe clinical dilemma.
Among the newer B -lactamases, extended spectrum B -lactamases (ESBLS) have

emerged as a critical cause of cephalosporin resistance (Smiline et al., 2018).

The most significant B-lactamase genes are variants of CTX-M, SHV, TEM, VEB,
GES, PER, TLA and OXA which have broadened the substrate specificity against
ceftazidime, cefotaxime and ceftriaxone . Moreover, many clinical pathogens harbor
more than one B-lactam genes . Plasmid association of these genes makes them easily
spreadable(Abrar et al., 2019).

Asian countries are highly affected by extended spectrum-f-lactamase-producers
inducing multidrug-resistant phenotype Several studies have reported the

community-association of ESBL-producers(Jean and Hsueh, 2011).

Mutations in penicillin-binding proteins (PBPs), changes in membrane
permeability, and chromosomal or plasmid-borne cephalosporinases generated by -
lactamases (bla-genes), blaTEM, blaSHV, and blaCTX-M have all been implicated

in resistance in A.baumannii(Smiline et al., 2018).

The result in this study was similar to study of Abrar et al. , which also did not find

blaTEM encode gene in 8 isolated Acinetobacter bumani species in Pakistan.

Smiline et al. found that all 73 A.baumannii isolates were resistant to more than
one cephalosporin antibiotic, and molecular analysis of blaTEM, blaSHV, and
blaCTX-M revealed PCR positivity of 57.5 % (n = 42) for blaTEM, 6.8 % (n = 5)
for blaSHV, and 6.8 % (n = 5) for blaCTX-M , However, none of the strains had
blaCTX-M. Three isolates (4.1 percent) included blaTEM & blaSHV. DDST
positive isolates had 30.1 percent (n = 22) and 1.4 percent (n = 1) blaTEM &
blaSHV, respectively, whereas CDM verified strains had 32.9 percent (n = 24) and
2.7 percent (n = 2) blaTEM and blaSHV positive isolates (Smiline et al., 2018).
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4.7.2.2.Staphylococcus warneri resistance gene for ceftriaxone

In figure(4-14) the results of detected genes of Staphylococcus warneri which
resistance to ceftriaxone by PCR then appeared by gell electrophoresis showed that
blaZ and was found and appeared in band 173 bp in this species of Staphylococcus
warneri isolated from female child with nephrotic syndrome that had bacteremia

after appendix surgery.

1000 bp

500 bp
400 bp
300 bp

200 bp
100 bp

Figure (4-14): Ethidium bromide stained agarose gel of PCR products amplified bla-Z primers
from Staphylococcus warneri extracted DNA (173 bp)

Coagulase-negative staphylococci (CNS) have emerged as among the most

common germs causing nosocomial infections globally, especially in

111



Chanpter Four Results and Discussion

immunocompromised individuals .Infections vary from superficial wound
involvement to deeper soft tissue infections. Clinically, these infections are milder
than those caused by Staphylococcus aureus & Candida sp. However, the treatment
has become more difficult due to higher in antimicrobial resistance during the last
few decades. The number of resistant strains to penicillin, oxacillin/methicillin,
ciprofloxacin, clindamycin, erythromycin, & gentamicin has increased dramatically
(Obajuluwa et al., 2017). CNS may easily obtain antibiotic resistance genes via
conjugative plasmids, that can spread these determinants between genera and
species. In this way, CNS are a problematic group in hospitals because they can be
pathogenic to humans or reservoir genes for more deadly bacteria. Enzymatic
antibiotic inactivation (e.g., expressed by the genes blaZ, ermA, ermB, ermC, & aac
apD), active antibiotic removal from the cell (e.g., efflux mechanisms pumps), as
well as reduction of antibiotic binding affinity to the drug are the most commonly

identified resistance mechanisms in Staphylococcus(Pedroso et al., 2018).

Martineau et al. found that two CNS strains (one S. epidermidis & one S. warneri)
were resistant to oxacillin but lacked mecA. Nitrocefin testing was used to further
characterize these two strains. The presence of blaZ and a positive response to the
nitrocefin test for both bacteria revealed that they were -lactamase

producers(Martineau et al., 2000).

In the research of Pedrose et al., which analyzed some coagulase negative
staphylococci for resistance genes showed S. warneri: blaZ (71.4%), mecA (42.8%);

vanA (0%).This agreement with this study results .

4.7.2.3.Bacilus cerus resistance genes for ceftriaxone

In figure(4-15) the results of detected genes of Acinetobacter Bacillus cerus which

resistance to ceftriaxone by PCR then appeared by gell electrophoresis showed that
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genes blaa; was found and appeared in band 680 bp in this species of Bacilus cerus
which isolated from male child blood with nephrotic syndrome who had bacteremia.
(These bacteria isolate after give positive culture was don’t identified by VITEK

apparatus even after repeated test .so diagnosed it by PCR).

1500 bp
1000 bp
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400 bo
300 bp
200 bp
100 bp

Figure(4-15): Ethidium bromide stained agarose gel of PCR products amplified bla-A; primer
from Bacillus cerus extracted DNA (680 bp).

Bacillus cereus members are spore-forming organisms that are usually connected

with food poisoning & intestinal infections. Also, some strains of the group can
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produce bacteremia in humans, particularly in immunocompromised
individuals(Bianco et al., 2021).

Bianco et al study's of 17 isolated Bacillus cerus of blood patients with bacteremia
found beta-lactamase resistance genes: BLA-1, BLA-2, and blaZ 12 in 100 percent
(17/17) and 6 percent (1/17) of isolates, respectively . Eight isolates from beta-
lactam antibiotic class were resistant to ceftriaxone, while nine isolates exhibited
intermediate resistance (Bianco et al., 2021). This agreement with this study which
found blaAl gene in isolated Bacillus cerus which also intermediate resistance to

ceftriaxone after susceptibility test.
4.8.1.Antibiotics susceptibility Test

Resistance to antibiotics has emerged recently due to the misuse of antibiotics and
is a threat to the health-care system, especially in developing countries like Iraq
where there are no antimicrobial stewardship programs in most intensive care units
(ICU)(Shareef et al., 2021).

Tables(4-12) :Antibiotic susceptibility profile for Gram negative bacteria isolated from NS

by Vitek system

Antibiotics Acinetobacter Acinetobacter R I S
bumanii complex | Bumanii complex [%] [%] [%6]
1) )

+Amoxicilin R R 100 0 0

+Cefazolin R R 100 0 0

+Cefixime R R 100 0 0

Cefotaxime R R 100 0 0

Ceftazidime S S 0 0 100

+Ceftizoxime | R R 100 0 0
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+Ceftriaxone | R R 100 0 0
Cefepime S S 0 0 100
+Aztreonam R R 100 0 0
Imipenem S S 0 0 100
Meropenem S S 0 0 100
Gentamicin S S 0 0 100
Ciprofloxacin | S S 0 0 100
Trimethoprim/ | R R 100 0 0
Sulfamethoxaz

ole

(R=resistance ,I=intermediate ,S=sensitive )

Acinetobacter bumanii (A) species are widespread Gram-negative coccobacilli that
frequently cause nosocomial infections, especially ventilator-associated pneumonia
and catheter-associated bacteremia, as well as urinary tract and soft tissue infections
(Wong et al., 2017).

In other studies they reported these bacteria were resistance to Ceftriaxone
,Cefotaxime ,Ceftazidime ,Piperacillin , Piperacillin-tazobactam, Ticarcillin
, Ticarcillin-Clavulanate, Imipenem , Ciprofloxacin ,Gentamicin and Levofloxacin
and Tobramycin. While they appeared sensitive to Doxycycline ,Amikacin and

Trimethoprim and its only intermediate to Tetracycline (Lahmidi et al., 2020).

In study of loannou et al. reported Acinetobacter bumanii was resistant to Penicillin
100%, Ampicillin 100%, Piperacillin/tazobactam 83.3%, Carbapenems 66.7%
,Sulbactam 71.4% ,Quinolones 50% ,Aminoglycosides 36.4% ,and Colistin
0%(loannou et al., 2021).

Table (4-13) :Antibiotic susceptibility profile for Gram positive bacteria isolated from NS
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Antibiotic Staphylococcus | Staphylococcus | Bacillus Bacillus | R I S
warnerii (1) warnerii (2) cerus(1) cerus (2) | [%] [%] [%]
Benzylpenicillin R R 100 | O 0
Cefoxitin screen + +
Clindamycin R R 100 | O 0
Erythromycin R R 100 | O 0
Fusidic Acid R R 100 |0 0
Gentamicin S S S S 0 0 100
Inducible _ -
Clindamycin
Resistance
Levofloxacin S S S S 0 0 100
Moxifloxacin | I 0 50 50
Nitrofurantoin S S 0 0 100
Oxacillin R R 100 |0 0
Rifampicin R R 100 |0 0
Teicoplanin R R 100 |0 0
Tetracycline R R 100 |0 0
Tigecycline S S 0 0 100
Tobramycin S S S S 0 0 100
Trimethoprim/Sulfam | R R S S 50 0 50
ethoxazole
Vancomycin R R 100 |0 0
+Amoxicillin R R 100 |0 0
+Amoxicillin/Clavula | R R 100 |0 0
nic Acid
+Ampicillin R R 100 | O 0
+Ampicillin/Sulbacta | R R 100 |0 0
m
+Carbenicillin R R 100 |0 0
+Azithromycin R R 100 |0 0
+Cefalotin R R 100 |0 0
+Cefazolin R R 100 |0 0
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+Cefalexin R R 100 | O 0
+Cefepime R R 50 0 50
+Cefixime R R S S 50 0 50
+Cefotaxime R R IS S 50 0 50
+Cefoxitin R R 100 |0 0
+Cefotetan R R 100 |0 0
+Cefpirome R R 100 | O 0
+Ceftazidime R R 50 0 50
+Ceftriaxone R R 50 0 50
+Ciprofloxacin S S 0 0 100
+Clarithromycin R R 100 |0 0
+Cloxacillin R R 100 |0 0
+Daptomycin S S 0 0 100
+Dicloxacillin R R 100 |0 0
+Doripenem R R 100 |0 0
+Ertapenem R R S S 50 0 50
+Doxycycline R R 50 0 50
+Gemifloxacin R R 100 |0 0
+Flucloxacillin R R 100 |0 0
+Imipenem R R 50 0 50
+Meropenem R R S S 50 0 50
+Methicillin R R 100 0 0
+Norfloxacin R R 100 |0 0
+Ofloxacin S S S S 0 0 100
+Oxacillin MIC R R 100 0 0
+Piperacillin R R S S 50 0 50
+Piperacillin/Tazoba | R R 50 0 50
ctam

+Ticarcillin R R S S 50 0 50
+Ticarcillin/Clavulan | R R S S 50 0 50
icacid

+Trimethoprim R R 100 |0 0

( R=resistance ,I=intermediate ,S=sensitive )

117




Chanpter Four Results and Discussion

Coagulase-negative Staphylococcus warneri is an opportunistic pathogen capable of
causing several infections, especially in patients with indwelling medical devices
(Szczuka et al., 2016).Other studies found that this bacteria species was sensitive to
oxacillin, penicillin G, clindamycin, erythromycin, gentamicin, tetracycline,
ciprofloxacin, TMP/SMX, vancomycin, and linezolid. Novobiocin & polymyxin B
were both toxic to the strain (Ivié¢ et al., 2013).While in study of Lourtet-Hascoet et
al. ,showed it is resistant to Penicillin G 37.5%, Tetracycline 12.5%,Erythromycin
75%, Fosfomycin 75% , and sensitive to Methicillin ,Clindamycin ,Gentamicin
,SXT ,Vancomycin ,Teicoplanin ,Ofloxacin ,Rifampicin ,Linezolid , Daptomycin
(Lourtet-Hascoét et al., 2018) .

While Bacillus cerus Antibiotic susceptibility from blood isolates in study of Keda
et al. also showed it is sensitive to Vancomycin 100%,Imipenem 100%,Gentamicin
100%,Amikacin 100%,Linezolid 100%,Chloramphinicol 100%,Rifampin 100%
,Levofloxacin  89.7%,Clindamycin  34.5%,Erythromycin  62.1%,Cefazolin
51.7%,Daptomycin 36.4%,Cefotaxime 81.8%,Ampicilin /sulbactam4%, Ampicillin
0%, Ceftazidime 0% (lkeda et al., 2015).

4.8.2.Antimicrobial Activity of Ceftriaxone
4.8.2.1. Antimicrobial Activity of Ceftriaxone for Acinetobacter bumanii ssp

Table (4-14) showed that there are significant differences (P <0.001) in the diameters
of the inhibition zone of free ceftriaxone versus Acinetobacter bumanii ssp at all
doses used when compared to the control Furthermore, as concentration was raised,
there was an increase in the inhibitory zone. The diameters of the inhibition zones
to Free-Ceftriaxone were (45.75, 45.62, 60, 60, 60, and 60) mm for the
concentrations (0.25, 0.50, 1, 2, 4, and 8) mg/ml.
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When we employed the Nano-Ceftriaxone that was made using the LDH layers
method, there were significant differences (P< 0.01) in the diameters of the
inhibition zone of a nano ceftriaxone LDH versus Acinetobacter bumanii ssp at all
concentrations that were used compared to the control. The sizes of the inhibition
zones to Nano-Ceftriaxone LDH were (27, 31.62, 42.5, 39.5, 42.5, and 41.5) mm at
the following doses (0.25, 0.50, 1, 2, 4, and 8) mg/ml.

Noted when we used the Nano-Ceftriaxone which made with Zno soll gel method ,
there are less significant differences in the diameters of inhibition zone of the nano
ceftriaxone Zno against Acinetobacter bumanei ssp at all concentrations that used
compared with the control. The diameters of inhibition zone to Nano-Ceftriaxone
Zno were (18.75, 22.62, 34.62, 18.75, 29.25, and 29.37) mm of the following
concentrations (0.25, 0.50, 1, 2, 4, and 8) mg/ml; respectively.

Table (4-14): The inhibition zone (mm) of free Ceftriaxone and their nano-hybrid

composites against Acinetobacter buomani

Concentration | Free-Ceftriaxone | LDH-Ceftriaxone | ZnO-Ceftriaxone | P value
mg/ml (Mean £ SD) (Mean £ SD) (Mean £ SD)

0 (control) 0.0 £0.00 0.00 +0.00 0.00 +0.00 1.000
0.25 45.75 + 3.96 27 +1.41 18.75+1.70 0.000**
0.50 45.62 +11.06 31.62 £1.25 22.62 £4.32 0.0035*
1.00 60.00 £ 0.00 42.50 +5.22 34.62 £ 3.90 0.000**
2.00 60.00 £ 0.00 39.5+4.84 18.75 + 3.37 0.000**
4.00 60.00 £ 0.00 42.5+10.15 29.25+2.59 0.0002**
8.00 60.00 £ 0.00 4125+721 29.37 £0.75 0.000**

* significance differences at p < 0.05 ,** high significance differences at p < 0.001

119




Chanpter Four Results and Discussion

Ceftriaxone has been a part of therapeutic regime for combating some of the most
aggressive bacterial infections in the last few decades. However, increasing bacterial
resistance towards ceftriaxone and other third generation cephalosporin antibiotics
has raised serious clinical. Advancement in nanotechnology has converted nano-
therapeutic vision into a plausible reality with better targeting and reduced drug

consumption(Alshammari et al., 2021).

Similar to pervious study Ziglamet al. in Libya ,during the two-year study, minimal
inhibitory concentrations (MICs) were determined to use the agar dilution
methodology & interpreted according the Clinical and Laboratory Standards
Institute (CLSI) standards against all isolates to test sensitivity to such antibiotics,
All A. baumannii isolates were resistant to third generation cephalosporins
(ceftazidime, ceftriaxone, & cefotaxime), the concentration of ceftriaxone was (30

g), and the number of isolates resistant to tested drug was 113.(Ziglam et al., 2012)

Also in the case report study of Lahmidi et al. showed Acinetobacter bumanii was
resistant to many antibiotics as ceftriaxone concluded that native valve infective
endocarditis caused by A. baumannii was rare. The relevance of their case was
centered on the fact that infective endocarditis due to the dreaded A. baumannii is
not a common cause but a possible cause of death in patients who have stayed in the
Intensive care unit; hence, the necessity of nosocomial infection

control and prevention measures(Lahmidi et al., 2020).

A. baumannii rapidly gained resistance to a wide range of antibiotics that arose in
many regions of the world a few decades ago, mostly through the acquisition of gene
clusters carried by plasmids, transposons, integrons, & resistant islands within the

genome. This event resulted in an increase in multidrug resistance. To present,
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certain strains of A. baumannii have developed resistance to almost every

antibacterial agent now available, including Ceftriaxone(Ziglam et al., 2012).

Nowadays, nanohybrids based layered double hydroxides (LDHSs) are widely used
in medical field as drug delivery systems because these nanomaterials are able to
protect active biomolecules from decomposition thus making them useful in
sustained drug delivery. LDHs also called anionic clays gained attention due to their
diverse properties and important usage in many fields especially medicine(EVA et
al.,2020).

Ceftriaxone, a third generation cephalosporin, is a time-dependent Kkiller used to treat
serious infections like community-acquired pneumonia, gonorrhea, and meningitis.
The incorporation of this antibiotic into the structure of LDH improves antimicrobial
therapy by raising intracellular delivery & reducing toxic side effects(Duceac et al.,
2018).

Because of its ability to modify surface and size distribution, layered double
hydroxides (LDHs) nanoparticles can be utilized as drug carriers to reduce the risk
of toxic side effects by targeting certain cells or tissues. These biocompatible
inorganic compounds are more stable and less toxic than other drug delivery
methods(Duceac et al., 2018).

Several medicines have been successfully conjugated with zinc oxide nanoparticles.
ZnO-NPs-conjugated drugs had potent side effects on MDR bacteria. ZnO-NPs and
drug conjugated NPs had no impact on human cells(Akbar et al., 2021).

Therapy with ZnO-NPs and drug conjugates revealed little cytotoxicity against
human cell lines in the study of Akbar et al. ZnO-NPs were synthesized by direct
precipitation and successfully coupled with B -cycldextrin. For the first time, ZnO-
NPs were conjugated with these drugs and tested for antibacterial activities against
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a panel of Gram-positive & Gram-negative bacteria. Previous research has shown
that ZnO-NPs had broad spectrum antibacterial activity against clinical isolates

examined in their study(Jones et al., 2008) .

Notably, Ceftriaxone & Ampicillin are currently used to treat a variety of bacterial
infections. Ceftriaxone is a wide cephalosporin antibiotic that is now used to treat
bacterial infections in a variety of settings, such as the respiratory system, skin, soft
tissue, & urinary tract. Inhibiting bacterial cell wall production is the mode of action.
Similarly, Ampicillin is now used to treat a variety of bacterial infections,
particularly respiratory & urinary tract infections. It causes cell lysis by reducing cell
wall formation by targeting transpeptidase. The findings were positive in that
coupling with ZnO NPs enhanced the effectiveness of both antibiotics. So because
pharmacokinetic and pharmacodynamic characteristics of both antibiotics are well
documented, testing these compounds to identify their translational value is sensible,
and it is the subject of future research. Furthermore, future research will test if the
aforementioned conjugate antibiotics can defeat increasingly resistant bacterial
strains(Akbar et al., 2021).

4.8.2.2. Antimicrobial Activity of Ceftriaxone for Staphylococcus warnerii

Table (4-15) represents that there are substantial significant differences (P< 0.001)
in the diameters of the inhibition zone of free ceftriaxone versus Staphylococcus
warnei at all concentrations used as compared to the control. Additionally, as
concentration was raised, there was an increase in the inhibitory zone. The diameters
of the inhibition zones to Free-Ceftriaxone were (39.87, 47.5, 46.87, 60, 60, and 60)
mm at the following doses (0.25, 0.50, 1, 2, 4, and 8) mg/ml. When we used the
Nano-Ceftriaxone that was made using LDH layers method, there were significant

differences (P< 0.001) in the diameters of the zones of inhibition of the nano
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ceftriaxone LDH versus Staphylococcus warnei at all concentrations that were used
compared to the control. Furthermore, as concentration is increased, there is a rise
in the inhibitory zone. The diameters of the inhibition zones to Nano-Ceftriaxone
LDH were (25.25, 36.62, 38.5, 39.75, 42.375, and 54.37) mm at the following doses
(0.25, 0.50, 1, 2, 4, and 8) mg/ml. There are very few (no effect) significant
differences in the diameters of the inhibition zone of the nano ceftriaxone Zno versus
Staphylococcus warnei at (0.25,0.50,)mg/ml concentrations when we used the Nano-
Ceftriaxone made using Zno soll gel method. The diameters of the inhibition zones
to Nano-Ceftriaxone Zno were (0, 0, 11.25, 11.00, 11.62, and 11.87) mm for the
concentrations (0.25, 0.50, 1, 2, 4, and 8) mg/ml.

Table(4-15):The inhibition zone(mm) of free Ceftriaxone and their nano-hybrid composites
against Staphylococcus warnei

Concentration | Free-Ceftriaxone | LDH-Ceftriaxone | ZnO-Ceftriaxone | P value
mg/ml (Mean £ SD) (Mean £ SD) (Mean £ SD)

0 (control) 0.00 £ 0.00 0.00 £ 0.00 0.00 +£0.00 1.000
0.25 39.87 £2.05 25.25 +3.27 0.00 +£0.00 0.000**
0.50 47.5 + 8.66 36.62 +3.22 0.00 +£0.00 0.000**
1.00 46.87 £5.54 38.50+7.51 11.25+1.04 0.000**
2.00 60.00 +£0.00 39.75+5.61 11.00 + 2.67 0.000**
4.00 60.00 £ 0.00 42.375 + 7.53 11.62 +1.25 0.000**
8.00 60.00 £ 0.00 5437+ 6.10 11.87 +2.83 0.000**

* significance differences at p < 0.05 ,** high significance differences at p < 0.001

Ceftriaxone kills the bacteria by preventing peptidoglycan cross-linking, which

ultimately ends cell wall synthesis (Hathout et al., 2020).
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Staphylococcus warneri belongs to the coagulase-negative staphylococci (CNS).
Because of their rare in clinical pathology, CNS are sometimes mislabeled as simple
commensal bacteria, yet they are opportunistic pathogens which cause bacteremia &
septicemia in immunocompromised patients. The CNS is the most frequent cause of
bloodstream infection, particularly in catheter-related infections as well as skin and

soft tissue infections(Bai et al., 2019) .

In same study showed The results of the disk diffusion assays revealed that the three
strains S.warnei which used were sensitive to antibiotic disks of ceftriaxone , and
there were no obvious differences between the strains with inhibition zone diameter
25.9 ,26,and 26 (Bai et al., 2019). S. warneri has the potential to cause severe
infections in immunocompromised individuals, which is enhanced by presence of
indwelling equipment and/or implants. The repair of the device is the primary
treatment for such infections. In immunocompetent patients, Staphylococcus
warneri may well be identified as the causal agent of an infection even in the lack
of a foreign substance. In another study, Dimitriadi et al. reported a case of chronic
uti caused by S.warneri in an adult healthy patient, its clinical significance, and

resistance to commonly used beta-lactams(Dimitriadi et al., 2014).

As a result, the use of ceftriaxone-conjugated metallic NPs has been suggested as an
alternative option for inhibiting resistant pathogensAs the concentration of AgNPs
was increased, the dose-dependent cytotoxic actions were observed. Ceftriaxone-
conjugated AgNPs had more action than unconjugated AgNPs, indicating that they

could be used to treat ceftriaxone-resistant bacteria (Tewabe et al., 2021).
4.8.2.3. Antimicrobial Activity of Ceftriaxone for Bacillus cereus

The statistical analysis results in Table (4-16) show that there are significant

differences (P< 0.001) in the diameters of the inhibition zones of free ceftriaxone
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versus Bacillus cereus at all concentrations used as compared to the control. The
diameters of the inhibition zones to Free-Ceftriaxone were (57.62, 60, 60, 60, 60,
and 60) mm at the following concentrations (0.25, 0.50, 1, 2, 4, and 8) mg/ml. When
we used the Nano-Ceftriaxone that was made using the LDH layers method, there
were significant differences (P <0.001) in the diameters of the inhibition zone of the
nano ceftriaxone LDH versus Bacillus cereus at all concentrations that were used
when compared to the control. Furthermore, as concentration is increased, there is a
rise in the inhibition zone . The diameters of the inhibition zones to Nano-Ceftriaxone
LDH were (20.62, 25.87, 33.25, 39.75, 44.62, and 44.12) mm at the following
concentrations (0.25, 0.50, 1, 2, 4, and 8) mg/ml. As we used the Nano-Ceftriaxone
that was made with the Zno soll gel method, there was no inhibitory zone of the nano
ceftriaxone Zno versus Bacillus cereus at all concentrations being used when
compared to the control in all concentrations.

Table(4-16):The inhibition zone(mm) of free Ceftriaxone and their nano-hybrid composites
against Bacillus cereus

Concentration | Free-Ceftriaxone | LDH-Ceftriaxone | ZnO-Ceftriaxone | P value
mg/ml (Mean £ SD) (Mean £ SD) (Mean £ SD)

0 (control) 0.00 +0.00 0.00 +0.00 0.00 +0.00 1.000
0.25 57.62 £4.47 20.62 £4.00 0.00 +0.00 0.000**
0.50 60.00 +£0.00 25.87 £0.75 0.00 +0.00 0.000**
1.00 60.00 £ 0.00 33.25 +£2.87 0.00 +0.00 0.000**
2.00 60.00 £ 0.00 39.75+£1.65 0.00 +0.00 0.000**
4.00 60.00 £ 0.00 44.62 +3.35 0.00 +0.00 0.000**
8.00 60.00 £ 0.00 4412 +4.21 0.00 +0.00 0.000**

* significance differences at p < 0.05 ,** high significance differences at p < 0.001
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Bacillus cereus is one of the pathogens causing nosocomial bloodstream infections
(BSls). However, few reports have documented the antimicrobial susceptibility and
clinical characteristics of Bacillus cereus BSI and the importance of empirical
therapy .In study(lkeda et al., 2015) all isolates showed sensitivity to vancomycin,
gentamicin, and imipenem. However, 48.3-100 % of isolates were resistant to

cephalosporins(lkeda et al., 2015).

Metallic NPs functionalized using antibacterial medications can fight against
bacterial threats passively by extending the drug's retention period at the target, or
actively by conjugating to active molecules capable of binding to the target. In a
study using biogenic AgNPs conjugated with ceftriaxone, greater anti-bacterial
activities were seen as compared to both ceftriaxone and unconjugated AgNPs. The
researchers discovered that ceftriaxone's antibacterial activity against test strains
increased, while AuNPs produced by Taramites sp. improved the antibiotics'
response rates in a synergistic way. These findings are consistent with previous
research findings that showed increasing efficacies of ceftriaxone when coupled with
AUNPs against Bacillus subtilis, S. aureus, E. coli, & Proteus vulgaris(Tewabe et
al., 2021).

Duceac et al. studied ceftriaxone intercalated nanostructures as controlled drug
delivery systems. The results showed that including the active in the inorganic
matrices provided advantages such as enhanced drug loading and prolonged

release(Duceac et al., 2018).

Furthermore, intercalation of ceftriaxone into layered structure for anionic clays
improved antibiotic activity through controlled drug release. The authors projected
that ceftriaxone-LDH nanohybrids might significantly improve antibiotic

administration and medical treatment(Tewabe et al., 2021).
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Conclusions

* Most bacterial species that causes blood infections to nephrotic syndrome
children of Karbala were nosocomial bacterial infection.

** Most bacterial isolated was resistant to ceftriaxone.

+» WBC had reversible correlation with Granulocytes and Monocytes in pediatric
nephrotic syndrome patients.

¢+ CRP had reversible correlation with WBC and serum Albumin.

+ Reversible correlation between TG with serum cholesterol, TG with LDL and
LDL with serum cholesterol .

¢+ There are also reversible correlation in children nephrotic syndrome between
GGT with LDH and ALP with Direct bilirubin .

% Nano-Ceftriaxone by Zinc oxide conjugate was neither successful nor effective.

% Nano-Ceftriaxone by LDH layers of MgNos; Al was successful and effective on
bacteria isolated.

¢ B-Lactam resistance genes were found in all bacteria isolated from NS children

have bacteremia.
Recommendations

+« Study family genes for patients of nephrotic syndrome who affected with this
disease and appeared at over 4 yearsold .

¢ More studies on other drug showed be followed which used in children bacterial
infection and use nano-method to improve it like vancomycin with conjugate
with layers of (Mg-Al-Nos )by precipitation method .

+ Conducting study in relationto GGT and LDH .

+ Conducting study about platelet in bacterial infection .

D)

X4

AST test in Vitec system may give result not accurately so better to confirm it

D)

and if possible anglaises genetically .
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