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Abstract

Our study was performed at college of Veterinary Medicine/University
of Kerbala. It is performed during the period from1 november 2019 to 1
February 2020 ) .The present study was designed to investigat, the
relation between Erythroferrone (ERFE) in iron homeostasis and
erythropoietic activity in anemia related with induced chronic renal
failure in male rats via investigation the correlation between the ERFE
and other hormones such as erythropiotein ,hepcidin ,ferritin ,estimation
the Hb,PCV,RBC , serum iron,determination the of kidney functions test
(creatinine ,urea), and histopathological changes in kidney ,liver and
spleen.

Sixty male rats were randomly divided into (4/groups) for 42 days , the
first group (GI) control negative was with dimethyl sulfoxide (DMSO)
by interaperitoneally for 4 weeks ,The second group (GllI) is the positive
control was administrated with DMSO by interaperitoneally for 4 weeks
and then moringa leaf powder given at dose rang 5% for 2 weeks with
diet, the third group (GIIl) was administrated interaperitoneally
100mg/kg.bw for 4 weeks for induction of renal failure and fourth group
(GIV) adenine were administrated interaperitoneally 100mg/kg.bw for 4
weeks for induction of renal failure and the given moringa oleifera leaf
powder at dose 5% for 2 weeks with diet .

The results showed there was a significant elevation in the serum urea ,
serum creatinine,serum ferritin and serum hepcidin in (GIIl) adenine
treated group and statistically significant decrease in red blood cells
count ,pacted cell volum and Hemoglobin in adenine group (GIII) in
addition to decrease serum erythropoietin, erythroferrone and iron in
comparsion with the other groups ,after moringa oliferia leaves

administration we observe that there was a significant reduction in serum



urea , creatinine , ferritin and hepcidin in (GIV) treated group and
statistically significant (p<0.05) increase in RBC count ,PVC and HB in
Forth group (GIV) in addition to serum erythropoietin, serum
erythroferrone and serum iron in comparing to (GlII) group .

Histological changes in kidney , spleen and liver demonstrate that
adenine treated group was damaged atrophied and degeneration
especially the renal tubules that have the adenine crystalline precipitation
in add to inflammatory infiltrate ofinflammatory in comparing to control
group howere after moringa olifera leaves administration the tissues are
able minimize the inflammatory condtion but not fully recoverd .

This study explains the induction of renal failure by adenine and how can
chronic renal failure results in anemia and the ablitity of erythrobiotein
hormone effect in a positive and negative correlation with the studied
biomarkers also explains how can moringa olifera leaves powder works

on improvement of anemia
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Chapter one --------------mmem oo Introduction

1.Introduction

Anemia commonly occurs in people with  chronic
kidneydisease(CKD)—the permanent, partial loss of kidney function.
Healthy kidneys produce a hormone called erythropoietin (EPO) which is
a chemical produced by the body and released into the blood to help
trigger or regulate particular body functions prompts the bone marrow to
make red blood cells Which then carry oxygen through out the body(
Silverberg et al.,2001). When kidneys are diseased or damaged, they do
not make enough EPO. As a result, the bone marrow makes fewer red
blood cells, causing anemia. When blood has fewer red blood cells, it
deprives the body of the oxygen it needs( Eliopoulos et al.,2006).

Erythroferrone is a hormone that control iron metabolism through its
actions on hepcidin( Coffey and Ganz,2018)it is produced in
erythroblasts, which proliferate when new red cells are synthesized.

This process is governed by the renal hormone, erythropoietin (Jelkmann
,2007). The mechanism of action of Erythroferrone is to inhibit
theexpression of the liver hormone, hepcidin. By suppressing this, ERFE
)increases the function of the cellular iron export channe (Ferroportin
,This then results in increased iron absorption fromthe intestine and
mobilization of iron from stores ( Boshuizen et al.,2018),Which can then
be used in the synthesis of hemoglobin in new red blood cells Moringa
has variously biological activities such as reducing hyperglycemia ,anti-
inflammatory, anti-diabetic, antimicrobial, anticancer and antioxidant.In

fact it is believed that the Moringa has many benefits based on its


https://www.niddk.nih.gov/health-information/kidney-disease/chronic-kidney-disease-ckd
https://www.niddk.nih.gov/health-information/kidney-disease/chronic-kidney-disease-ckd

nutrition. The ratio of grams per gram, Moringa leaves dry powder
contains 25 times more iron than spinach ( Gopalakrishnan et al.,2016).
in which iron is one of the therapeutic agent for anemia which
can compensate for the loss of the hemoglobin( Mahima et
al.,2014) The leaves are the most nutritious part of the plant,
being a significant source of B vitamins, vitamin C, provitamin A
as beta-carotene, vitamin K, manganese, and protein.( Ogbe and
Affiku ,2020)

The present study was designed to investigats the relation between the
effect of Moringa leaves powder on iron metabolism indices in male rat
with Induced chronic renal failure via performing the following
objectives:

1- Determining serum erythoferrone , erythopiotein , hepcidin , ferritin
and iron in male rats with induced anemia and renal failure .

2-estimating the RBC,PCV,Hb

3-determining the kidney fuction test creatinine and urea.

4-Evaluating the effect of the powder of Moringa Oleifera leaves as
anti-anemia related with chronic renal failure in male rats .
3-Histopathological changes in kidney ,liver and spleen due to renal

failure .
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Chapter two-------=--=-===mmmmm oo literature review

2-literature review

2 .1.Anemia

It is a case that related to variety of causes such as pathogenic
neoplasm , different kinds of contagion, immunity defensive disorder and
,inflammatory disorders like rheumatism ; It's a condition that displays
reduction in number of erythrocytes or hemoglobin level which is
associated with cellular respiration.( Ganz and Nemeth,2011) .
Anemia is alterative in risk between patients, according to the chronic
condition that based on, it most cases are slight in severity, involved
patients show progression of the case marks like exhaust, pallor in
addition tolack seriousness often at an improper time, shallow
respiration, tachycardia, excitation, thoracic tenderness and many other
signs ( Weiss and Goodnough ,2005).
These sings may happen in each person who has resembling cases of
anemia, the usual conditions anemia tend to appear in the previous
condition rather than the available condition which may be slight or fair
anemia,in few conditions ,anemia of chronic disorder are harsh and may

lead to bad prognosis( Guralnik et al.,2004)

2.2. Causes Of Anemia

The target etiology of anemia related to chronic disorder are different ,it
may be related to reduction in red blood cells lifespan of health ,further
more the synthesis of erythrocytes may be defective wither it caused by
the process of production or the hormonal control such as

erythropoietin,or it may be associated with reduction in the erythrocytes



carrying quality of the oxygen or it caused by cancerous neoplastic unit
may release such a materials that hinder the erythrocyte development
,such as tumor cells may infect the bones (Kim et al.,2014)

In spite of providing enough stock in the cells ,iron is crucial element
that is present in the constitutions of our bodies in addition to it assist in
cells proper operation and development , li is available in multiple
sorts of nutrition which is raw meat ,chicken ,eggs plus green fibers(
Hurrell and Egli ,2010).

Hepcidin is a hormone that is synthesis in hepatic cells that assist in
control on biotransformation of iron ,which is essential in improvement
of anemia related to chronic disease , Many studies suggest that special
cytokines such as (interleukin-6) encourage on hepcidin synthesis (Kim
et al.,2014) further more hepcidin are able to synthesizd positively in
case of inflammation in a specific process that is not associated with
interleukin-6 , Extreme levels of hepcidin results in catch iron inside
tissues However dropping in iron levels results in hemoglobin synthesis
so that anemia occurs; it suggests that hepcidin is a fundamental element
that effects the progression of anemia related to chronic diseases
(Ferrucci et al.,2010).

2. 3. Anemia associated with other chronic conditions

Iron is essential for hemoglobin synthesis, which acts as transporter for
oxygen demands ( Heeney and Andrews ,2004)

In case of chronic conditions related to anemia is the elevation of the
absorption and release of iron inside tissue units which results in drop in
activated iron level which is responsible for hemoglobin synthesis, reduce
levels of activated iron results in restriction of hemoglobin progress it

leads to decrase in oxygen level supplied to whole tissues (Weiss and



Goodnough ,2005). Iron low levels that's correlated to anemia is a usual
disorder in which patients suffer from deficiency in iron; thus, it is unable
to synthesis sufficient amount of erythrocytes in order to transport oxygen
in circulation (Goodnough et al.,2010),Iron insufficiency disorder shows
tiredness debility ,pallor ,shallow respiration ,headaches , cool extremities
, excitation ,random cardiac output in addition for raise in incidence of
infection ( Higdon et al., 2009)

Iron disorder related to anemia may be developed from hemorrhage or
poor food complementary iron with sufficient demands or failure in
uptake of iron from the gut canal ( Ganz and Nemeth,2011). Anemia
related to chronic disease and iron insufficiency are mixed up as due to
both of them are related to reduce in blood transporting iron, Anemia that
caused by chronic renal diseases are correlated to erythropoietin
insufficiency from previous defect to renal units ( Theurl et al.,2009).
Anemia resulted of inflammation is a usual character of inflammatory
conditions such as chronic renal diseases ,contagions ,specific types of
pathogenic neoplasm , normocytic normochronic anemia with reduced
red blood cells survival period and even though the sufficient
concentrations of erythropoietin ,irregular iron distribution is recognized
in anemia related to inflammation and it is demonstrate by reduction of
iron in blood stream with full iron stock ; however, it results in reduction
of iron requirements for erythopoiesis( Kautz et al.,2014) .

Studies have also discovered that patients with anemia related to chronic
conditioning unequal in spread of iron in circulation so it can't be uptake

for synthesizing further erythrocytes( Cavill et al.,2006



2.3. 1 Pathophysiology of Anemia

Pathophysiology of the anemia related to chronic kidney disease can be
classified into four descriptive ways:

1) Erythropoietin reduction( Weiss and Gasche,2010). 2) Decrease in
erythrocyte life span( Weiss and Goodnough ,2005) . 3)Increase in the
blockers or poisonous products that suppress erythrocytes production (
Means,2003) . 4) Hemorrhage due to thrombocytes failure that exist in
urea blood execrations ( Valeri et al.,2007).

Erythropoietin  hormone is essential hormone for red blood -cell
production ,without which erythropoiesis does not take place. (Weiss
and Gasche,2010)About 90% of erythropoietin hormone is usually
synthesized in renal tubules ( Jelkmann,2004)

And only 10% of it is synthesized in the hepatic cells .( Minamishima
and Kaelin ,2010)

As soon as kidney failure progress highest erythropoietin production is
probably sharp ,whenever erythropoietin synthesis is encouraged by
reduction of oxygen supply related to anemia or any else reasons of
defective oxygen transfer see (figure 2-1) ,erythropoietin encourage
erythroid precursor ,raise in hemoglobin formation which results in
immature reticulocytes to move from bone marrow to the blood stream
,the common role of anemia in regular set of erythropoietin releasing
method that results in raise in red blood cells production , hence kidney
disorders will hinder this sets which leads to moderate erythropoietin
feedback to anemic motivation ( Weiss and Goodnough ,2005) .
Hepatic cells release hepcidin hormone, which is the essential factor for
iron uptake and cellular transport , it's work through linking to iron
exporter( ferroportin ) results in entrance inside the cells and hydrolyzed
of ferroportin by the lysosomes ,below the effect of the increased

hepcidin levels ferroportin is reduced from cell barrier ,iron is held in


https://www.powerthesaurus.org/precursor/synonyms

cells that conduct iron to the circulation so that iron level in the
circulation is reduced ,which results in inflammatory conditions( Ganz
,2011) in contrast when hepcidin release is drop ,settlement of the
ferroportin at the cellular membrane allow in uptake of nutritive iron
from large intestine ,facilitating in the freeing of iron from macrophages
that utilize aged red blood cells in order to release iron from liver cells

( Balogh et al.,2004) .



Erythropoietin (EPO) promotes production of
mature red blood cells in the bone marrow. More
red blood cells in the circulation leads to increased
oxygenation and lower levels of hypoxia-inducible
factor, suppressing EPO production.

EPO

Hypoxia

Bone
marrow

Erythropoiesis

Increased O,

Hypoxia-inducible
factor is degraded
under conditions of
normal oxygen tension.
But in anemia or
hypoxia, it promotes

Red blood cells

gene transcription of Iron is necessary as well for red blood cell
erythropoietin (EPO), production. Its absorption and transport
necessary for maturation are also promoted by hypoxia-inducible
of red blood cells. factor -

Figure (2-1) erythropoietin production is triggered by hypoxia
( Nakhoul and Simon ,2016)



2.3.2 The role of hepcidin in iron absorbtion

Hepcidin generation is enhanced by proinflammatory cytokine especially
interleukin-6 ,last studies show that erythroferrone controlling hepcidin
reduction throughout erythrocyte generation process under the influence
of external or internal erythropoietin ,it discovered that low amount of
erythroferrone in mice results in unable to inhibit hepcidin levels lead to
hindrance in healing from blood losses related to anemia( Kautz et
al.,2014). ERFE is a protein hormone synthesized by erythroblast in
bone marrow ,it can block hepcidin effect there for level of iron grow
which is necessary for hemoglobin production ,a first it's detected in mice
encoded by the mouse sequence (FAM132b) .The similar sequence in
man kind which is (FAM132B) ,it can be generated and released by
erythroblast ;this gen was earlier discovered in mouse striated myocytes
referred to as (myonectin) which binds to lipid balance.( Koury,2015)
The iron pathway controlled by the effect of ERFE on hepcidin both in
man and mice ,it's synthesized in bone marrow which it's multipling
rapidly when free erythrocytes are produced like follow bleeding at body
required adequate levels of iron (this mechanism is controlled by the
kidney hormone erythropoietin ( Kautz et al.,2014) .The pathway starts
from blockage of hepatic hormone( hepcidin) ( Kim and Nemeth, 2015)
which is controlled by the kidney hormone( erythropoietin ) then
erythroferrone enhances the role of ferroportin which leads to facilitated
iron uptake from the gut and release of iron storages ; hence, it will be
available for hemoglobin production into fresh erythrocytes ,reduction in
the coding sequence of ERFE results in a little development in
hemoglobin and defect in hepcidin regression that caused by hemorrhage
further more it will restrict healing from anemia ( Lawen,2015).1t has
additional function as imyonectin , even though it can allow lipid
absorption within lipid and liver cells .( Seldin et al.,2012).



10

2.4. Renal Failure

Renal failure is a sort of kidney dysfunction in which the kidneys are no
longer able to filter and clean blood; this can cause unsafe levels of waste
products to build up. ( Wijeysundera et al.,2006) . Etiology of renal
failure is sorted by hypovolemia, obstruction of urinary tract, muscle
collapse  or  special types of medications (Serra et
al.,2008).Complications of renal failure includes uremia, high blood
potassium, heart disease, high blood pressure and uremia (Hovater
etal.,2008).

2.4.1 Chronic Renal Failure

Chronic kidney disease is a case of renal failure that is developed unders
pecific conditions in which there is gradual loss of kidney function
forprolonged periods (Remuzzi et al.,2002). Mainly chronic kidney
failure may result from dysfunction of blood vessels ,nephron parts and
inferior urinary tract ,in spite of wide variations of diseases which result
in chronic renal failure; the final outcome which is necessary is identical
in reducing amount of working nephrons, Sequel of chronic kidney
disease results in mild response for anemia, heart and blood vessels
disorders as a result from previous kidney dysfunction ultimate fatality(
Kieffer et al.,2016). One of the most well-known sings of chronic
kidney disease is anemia in which complications develop as anemia
progress in pathogenisity( Polzin,2011). Hepcidin is closely related with
anemia that is caused by kidney dysfunction ,hepcidin are the main
managers of iron homeostasis in addition it can develop its role by acting
on ferroportin which is the main iron gate ,hepcidin cause internalization
and degeneration of ferroportein as it produces rise in iron level inside

the cells ,when digestible iron insufficiently absorbed; hence, the iron
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level would fall in blood circulation that leads to iron insufficiency
disorder .(Kieffer et al.,2016)

2.4.1.1 Effect of renal failure on body fluid

Kidneys are principle organs in filtration of blood by removing waste
product of our natural metabolism that is not used by the body , which
includes salts ,acids, hormones ,amino-acids or drugs In order to keep
homeostasis renal release of water and electrolytes should equal to fluid
uptake (Blantz et al.,2002).

However effect of renal failure on body fluid rely on water and dietary
consumption in addtion to degree of renal damage as so it may produce
imbalance between extracellular fluids which lead to generalized edema
,acidosis and high levels of nonprotein-hydrogen waste and so urea
,creatinine and uric acid are recognized as metabolic product from the
chronic renal failure ,The upkeep of a relatively constant level and a
stable structure of the body fluids is crucial for homeostasis .Some of the
most prevalent and important problems inclinical medicine appear
because of defects inthe control systems that keep this constancy ofthe
body fluids ( Schrier ,2006) .

Fluid absorption andexecration a remaintained During Steady-State
conditions ,The relative permanence of the body fluids is noticeable
because there is sequential exchange of materials with the exterior
environment also within the various compartments of the body. like there
is a highly unstable fluid absorbed that must be carefully correspond by
equal output from the body to reduce body fluid levels from imbalance.(
Rehrer ,2001).


https://www.powerthesaurus.org/upkeep/synonyms
https://www.powerthesaurus.org/permanence/synonyms
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2.4.1.2 effect of renal fluid on water balance

Water enters the body by two major sources: it is swallowed in the
shape of liquids or water in the diet; both normally add about 2100
ml/day to the body fluids, and it is made in the body by the oxidation of
carbohydrates, adding about 200 mil/day. This offers a total water
absorbe of about 2300 ml/day . absorbers of water; although is highly
variable between different individuals and even between the same
person on different days, depending on weather, habits, and percent of
physical activity( Taniguchi et al.,2012) .

Some of the water losses cannot be accurately regulated. like, there is a
continuous loss of water by evaporation from the respiratorytract and
execreted through the skin; both account for about700 ml/day of water
loss under normal circumstances . This is termed insensible water loss
the insensible water loss through the skin occurs individuallyof sweating
and is present even in individuals who are born without sweat glands; the
average water loss by diffusion through the skin is about 300 to 400
ml/day. This loss is reduced by the cholesterol-filled cornified layer of
the skin, which offers a barrier against huge loss by diffusionThe amount
of water lost by sweatingis highly changeable , depending on physical
activityand climate temperature. The level of sweat normally about 100
ml/day, but in very hot climate or during heavy exercise, water loss in
sweat sometimes increases to 1 to 2 L/hour. This would rapidly

Minimize the body fluids if absorbtion were not alsoraised by activating
the thirst .( Lawson and Holt ,2007)

Only a small amount of water(100 ml/day) in normally lost in the feces.
This can be Raised to several liters a day in persons with severediarrhea.
For this reason, severe diarrhea can be life threatening if not treated
within a few days.(Rabbani et al.,2004)
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The rest water loss from the body comes in the urine elimination by the
kidneys.There are several mechanisms that manage the rate of urine
excretion. In fact, the most important methods by which the body keeping
a balance between water absorption and execration, as well as a
homeostasis as between intake and output of most electrolytes in the
body, is by managing the rates at which the kidneys excrete these
substances. For example, urine volume can be as low as 0.5 L/day in a
dehydrated person or as high as20 L/day in a person who has been
drinking hugeamounts of water.( Mirza et al.,2009)

This fluctuation of intake is also true for many of the electrolytes of the
body, such as sodium, chloride, and potassium. In some people, sodium
absorption may be as low as 20 mEg/day, whereas in others, sodium
absorption may be as high as 300 to 500 mEq /day. The kidneys are

faced with the dutyof adjusting the output rate ofwater and electrolytes to
equal precisely the administered of these substances, as well as keeping
balance for massive losses of fluids and electrolytes that happen in
certain disease states.(Aperia,2001) .

Most popular reasons behind the chronic kidney disease are diabetes
mellitus ,increase in blood pressure and glomerulonephritis.The
susceptibility appears one of five adults with hypertention and one of
three in adults with diabetes having CKD.( Atkins ,2005) . Hypertrophy
in addtion to the functional modifications which results in vascular
resistance and tubular reabsorbtion in these nephrons are considered as
one of the adaptive alternations in the renal system as attempt to get over
chronic renal failure massive damage

Polycystic kidney disease ,moreover, atherosclerosis of the renal arteries
and nephrosclerosis results in damage to the renal vasculature because of

chronic renalfailure (Wilson,2004).
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Nephrosclerosis with glomerulosclerosis results in reduction in about
10% in the working nephrone, this sequential damage is shown by fall in
renal blood flow and GFR ( Caetano et al.,2001).Diabetes mellitus in
addtion to hypertension are considered as main reasons of end stage renal
disease, which is a sequel of chronic renal failure ( Hsu et al.,2008)
Pyelonephritis or interstial nephritis may occur from vascular,glomerular
or tubular injury which leads to nephrons damage by either bacterial
infection or drugs .the risk of chronic kidney disease is not only it lead to
renal dysfunction; also it may be developed to heat disorders ( Hogg et
al.,2003)

2.5. Methods of Induction of Renal Failure in Rats

Routes of administration are generally classified by the site at which
the substance is applied ,two major routes were been used based on the
target action are enteral ( system-wide effect) however it is delivered
through the gastrointestinal tract either by drinking water or by mixed
with diet (Ali et al.,2010) ,Or Parenteral administrationwhich can be
done by injection(intraperitonal ) ( Al Za’abi et al.,2015), regardless to
methods of administration adenine Generally is metabolized after
entrance into 2,8-dihydroxyadenine which deposit in renal tubules
forming ( crystals) which lead to injury in the renal tissue (Diwan et
al.,2018) ,many researches considered the injectable method more
acceptable than the other methods in which it prevent the possible
interaction with other materials may be present in administered diet .

( Ali et al.,2014). Induction of renal failure by ligation which is applied
on renal parenchyma that is considered most cheapest methods of

induction of renal failure ( Perez-Ruiz et al.,2006). Strontium
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administration can induced chronic renal failure by addting SrCI2 to

drinking water ( Schrooten et al.,2003).

2.5.1 Adenine Chronic Renal Failure Induction

After induction of chronic renal failure by adenine is converted to 2,8-
dihydoxyadenine ,which deposit and solidified in proximal convoluted
renal tubules ,in rodents the incidence of kidney failure is marked by
blood in urine ,increase of phosphate in blood corresponding to
hyperparathydroidism in addition to kidney anemia based on the length of
periods of adenine administration ,its risk came from its linking with
amount of concentration over the period of the time in constant levels
(Tamura et al.,2009)

After elimination of adenine from nutrition following two weeks of
administration parts of the sings are improved in addition to restoration of
the normal condition relatively .( Abellan et al.,2019).

chronic kidney diseased show increase concentrations of microbial waste
product such as indoxyl sulfate with p-cresol sulfate, accumulation of
these products in large quantities may results in decease kidney
execration in spite of it not obvious till now with additional reasons may
interact with this process such as raise in bowel exchange( Kieffer et
al.,2016) . In consideration thatAdenine is a nucleobase (purine
derivative) it is one of the four bases of DNA structure with chemical
composition (C5H5NS5) (figure 2-2)
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Appearance is white to light yellow ,adenine can make numerous
tautomers  which is  regarded equivalent  (Plutzer and

Kleinermanns,2002) .

2.6. Moringa

Kingdom : plantae
Order: brassicales
Family : moringaceae

Species : M.oleifera

(Mishra et al.,2011) . It is a tiny fast-growing permanentor deciduous
tree that usually heightens as high as 9 m, with a tender, white wood and
corky and gummy bark. Roots have the flavor of horseradish. Leaves
Elongation cracked leaves, 30-75 cm long cheif axis and its branch are
connected , The leaves are finely hairy, green and almost smooth on the
high surface, paler and hairless below, with red-tinged fin-veins, with

entire (not toothed) edges, and are rounded or blunt-projects at the tip
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and short-pointed at the base. The branches are finely rough and green.
bloom are white, scented in large axillary below panicles, pods are
pendulous, ribbed, seeds are 3-angled( Gupta,2010) (figure2- 3)
,Approximately the huge distribution in India then came in wider
distribution in tropic area of Africa ,Arabia ,south east Asia and south
America ( Yameéogo et al.,2011).1t is able to breed better in moist or
hard bare regions; however ,it is little affected by dehydration( Anwar et
al.,2007) .also it can be eaten up as prophylaxis periodically in Ghana in
addition to West Africa,Moringa have multi-roles in nature usually the
therapeutic and non therapeutic benefits ,the non therapeutic such using
nut in disturb water because of the purifying activity (Asiedu-Gyekye
etal.,2014).

Moringa haS wide Vareity of pharmaceutical uses as rhizome can assit
in antilithic,carminiative,anit-inflammatory ( Anwar et al.,2007).
the stalk of the plant is rich with nourishing elements such as vitamin,
minerals, protein ,carbohydrate in addition to
potassium,calcium,iron,amino and fatty acid plus variability of glycoside
bounds (Fahey,2005) . Further more Anti-oxidant activity in which the
small cotyledon infusion appears serious decline in DPPH radicals (2,2-
diphenyl-1-picrylhydrazyl)when phenols present in wide range in
infusion constitute the better response would gotten (Sreelatha and
padma,2009)
one of most serious problems in our cell metabolism is free radical such
as reactive oxygen species(ROS);it is highly risk factor that its
accumulation leads to damage biologic tissues causing various diseases
like diabetes ,cancer, inflammation ; its mechanism of action depends on
mutation change in DNA segment ,one the biggest reasons that initiate
this free radical problem is the food additives. For example butylated

hydroxytoluene (BHT) or butylated hydroxyanisole (BHA) inspite of
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their activity in preservation as antioxidant can lead to formation of
cancerous changes in our biological system ,moringa oleifera came as
alternative solution for this problem which is first natural compound
second it is harmless antioxidant ( Fitriana et al.,2016)

Moringa has been used for curing properties such as dermal infection
,anemia ,anxiety , asthma ,black head ,blood impurities ,catarrh
,bronchitis and chest congestion.(Khawaja eta al.,2010)

It is considered as effective medicinal cure notably at huge doses results
in reducing the occurrence of tumors or is; niazimicin and glucomoringin
are able to suppress tumorogenesis which are one of the bioactive
constitutes of moringa. Infact niazimicin are better Glycosiltransferase
than current glycosiltransferase inhibitor(Pangastuti et L.,2016) as
Niazimicin was belived in its ablity to reduce tumor growth by
application in two forms of study first one inside the lab.which, submit
the (4-(a-I-rhamnosyloxy)benzyl isothiocyana, niazimicin and b-
sitosterol-3-0-b-d- glucopyranoside)considered as effective parameters in
contrast to another study involved out the lab.Environment which regards
cancer growth practicing on mice derm analysis showed niazimicin get
50% have been reduced in addition of susptiblity of papilloama about
80% .( Abdull Razis et al.,2014)

In Asia and Africa moringa cotyledon are essential additives for breast
nourishing moms and baby (Fuglie,2001) and many other materials such
as nitrile compound ,mustard oil, benzyl glycosides ,phenolic glycosides
flavonoid glycoside thiocarbamate glycoside with amino acid are
extracted (Farooq et al.,2012).

In Philippines described as 'moms univalent buddy' because of the
employment for the development of breast nursing and anemia (Estrella
et al.,2000). Moringa include active ingrediants such as dimeric cationic

proteins with molecular wight 13Kda and isoelctronic point beteen 10 and



19

11 having coagulation nature in purifiying turbid water greater than alum
(Ndabigengesere et al.,1995) , in addition to phenolic acid,
Isothyocyanate, tannins ,saponins and flavinoids that can be forund in
many parts of the plant rather than the leaves only ( Vergara-Jimenez et
al.,2017)

The Stalk extract shows many component such as moringine which is
alkaloid similar tobenzylamine that appears to inhibit the occurrence of
hyperglycemia in alloxan-induced diabetic rats (Bour et al.,2005)
Moringa infusion analysis contains 4 absolute constituents which
(niazinin A,niazinin B,niazimicin plus niazinin A+B) and had appeared
constant reducing in blood pressure; it is believed in that due to the
calcium blocking stimulation activity (Paikra,2017). Moringa capable on
dual performance in phase | and phase Il enzymatic activity results in
progress in concentrations of hepatic cytochrome b5 ,cytochrome p450
and gluthione-s-transferase (GST) in fact it can suppress the cancer
progress activity(Sharma et al.,2012).

Nut provides hepatic oxidation,prevents increasing in the blood pressure
by specialized element such as thiocarbamate and isothiocyanate ,reduces
fever,antimicrobial effect ;it can be eaten as raw food or additive with
deserts moringa is plenty of monosaccharide gluconsinolates and
isothiocyanates (Lalas and Tsaknis ,2002).

Advantages of moringa appear by its ability to inhibit mineral poising in
broad aspect and arsenic poising in specific aspect( Chattopadhyay et
al.,2011).
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figure (2-3) Moringa oleifera nutritive value
(Moyo et al.,2011)

2.6.1.blood and fluid hemostatic balance

Blood includes both extracellular fluid (the fluid in plasma) and
intracellular fluid (the fluid in the red blood cells). Although, blood is
regarded as a separate Fluid compartment due to it is contained in

achamber of its own, The blood volume is important in the manage of

cardiovasculardynamics. The amount blood volume of adults is about 7

percent of body weight, or about 5 liters. About 60 percent of the blood is
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plasma and 40 per cent is red bloodcells, but these values can differ
considerably in different persons, depending on sex type, weight, and
other factors ( McLuckie and Bihari ,2000).

Blood is a complex liquid, whose viscosity is different with flow, A
fluid’s viscosity is evaluated relatively to water. with electrolytes and
organic molecules (like proteins) to water increase viscosity from 1.0 cp
to 1.4 cp. Cells, chiefly red blood cells (RBCs) have the Major impact
with viscosity elevation at a greater-than-exponentialrate with hematocrit
(Winslow,2002).

A hematocrit that falls lower than a normal range appears anemia which
iIs more obviously interms of hemoglobin (Hb) levels, although
NormalHb values for males range from 13.5-17.5 g/dL,12.0-16.0 g/dL in
females (Thavendiranathan et al.,2005).

RBCs elevating resistance to the vessel wall, in fact its flow through
capillaries measuring only 2.5 m in diameter, which is surprising given
that these blood cells are typically pictured as 8- m diameterDisks
,however rising RBC numbers build up blood viscosityyet resistance to
flow. individuals living at high altitude are shown a physiologic
polycythemiastimulated by lowering atmospheric O2concentrations
(Slaghekke et al.,2010) ,however rising RBC production may assist in
counterbalance for reduced O2 supply which is another sort of anemia
(hypoxia) that may be generalized or locally.(Brauner and Wang, 1997)
Anemic hypoxiahappen when the oxygen carrying capacity of the blood
is reduced, and thus, this defect is chiefly associated with the blood. This
describes why its lower hemoglobin molecules (or oxygen-binding sites)
are ready for binding oxygen. The most common cases occur with
reduced hematocrit or anemia are When the hemoglobin levels inside
RBCs fall down in fact it also lowers the ability of the blood to carry

oxygen(Pittman,2011) ,the trade off is build up workload on the heart,
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restricting the altitude at which humans can comfortably existto about
5,000 m. On the other hand Increased electrolytic retention such as
Naand water through pregnancy results in maternal plasma volume to
raise by 40%-50%. Red blood cell (RBC) production is not parallels with
the rapid expansion of blood volume, increasing by only 25%—-35%. The
distance of periods between volume expansion and RBC production
results in a physiologic anemia of pregnancy (Sifakis and Pharmakides
,2000). However anemia lower total O2-carrying capacity, there are
obvious physiologic gains due to it reduces blood viscosity, which, as so,
reduces shear stress.High-velocity flow increasesshear stresson the
vascular lining in pregnant women to the point where it could become
damaging. Shear stress is comparable to both blood velocity and viscosity
( Dobrica and Fillon ,2009) ,Because of hematocrit is the main
determinant of blood viscosity, anemia lowers stress levels and minimize
the risk of vascular endothelial damage,which is considered as one of our
bodies compensatory mechanisms for maintains of existence(Hebbel
etal.,2009). Anemia may produce defect in mental state ;the symptoms of
anemia are different in severity and duration , depending on the sort of

anemia and how serious it is (Brady,2007).

2.6.2. Effect of Moringa on anemia

It is believed that leaves and pods of Moringa oleifera are a great value
resource and many publications show that the protein, vitamin and
mineral content is extraordinary , among them, iron, which is an essential
trace element for the evolution of vital body functions. The differences
in the average levels of iron may influence the health, its insufficiency

produces anemia because of iron deficiency. To keep the average level
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of iron, we must take care of our diet and consume iron rich diet ,
regardless of its source, Iron uptake depends on its oxidation state
whether it was heme- iron or non-hem iron , Vitamin C may assist in iron

absorption .(Suzana et al.,2017)

Avoidance and treatment of anemia due to iron lack could be very simple
through making a balanced nutrition, with iron and vitamin C rich food ,
Moringa oleifera may be an alternative new way to prevent and treat iron
deficiency because of its nutrients that can be provided to the human
body(Romero et al.,2016)

Iron lack is the most ordinary nutritional disorder around the world and
accounts relatively one-half of anemia cases,The diagnosis of iron
deficiency anemia is confirmed by the performance of low iron stores
and a hemoglobin rangesFurthermore, decrease in red blood cell
production due to insufficient iron stores in the body (Short and
Domagalski ,2013)

It is the most common dietary disorder which records for approximately
one-half of anemia cases is Iron deficiency, Usually every condition of
iron-deficiency anemia can be treated with supplementation(Nzengu-
Lukusa et al.,2016), further more change in diet. Iron-rich nutrition like
fish and leafy greens like spinach are also considered to elevate iron
intake ( Pieracci ,et al.,2014) ,Moringa oleifera is a wealthy source of
iron, include 3x the quantity of iron in a serving size as spinach.
Moringa also contains over 90 other vitamins, minerals, and other
essential nutrients to provide your body can works as efficiently and
normally as possible. It's no wonder moringa oleifera is considered "The
Miracle Tree."(Daba ,2016) Usually someone who has been suffering
from anemia, it's may want to give moringa oleifera a dose. It has been

shown to increase iron levels, has awide of benefits, and is simple and
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easy to employ. We personally advise our 100% pure moringa oleifera
capsules, which have 800mg of pure moringa oleifera leave extract and
are packed with iron, vitamin B12, and 88 other vitamins and minerals
(Iskandar et al.,2015).

Moringa oleifera is said to protect against starvation due to its increased
protein constitution in add to nourishing supplementations,the plants
natural composition is important in determination of nutritive ration in
man and livestock( Anjorin et al.,2010). In addtition it is considered as
hopeful medicine for anemia mostly that related to reduction in iron
levels its newly taken up may be helpful in resistance of starvation
,mainly in babies and lactating women ,many area like India, Senegal ,
Benin and Zimbabwe (Fahey,2005) .
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...... Materials and Methods

3. Materials and Methods
3.1. Chemicals

Through table below (3-1) whole chemical agents and their deliverers

that are applied.

Table (3-1): Chemicals and kits were used in this study

No. | Chemical agents Source

1 Adenine powder Sigma Aldrich company(USA)

2 Chloroform Noorbrok,England

3 Creatinine colorimetric kit SPECTRUM company Egypt

4 DMSO LOBA chemie

5 Eosin-hematoxylin stain Merck,germany

6 Formalin 10% TEBIA company.USA

7 Rat erythroferrone Biocellular Company (china)
(FAM32B)ELISA Kit .

8 Rat erythriopiotein ELISA Kit | Biocellular Company (china)

9 Rat Ferritin (FE) ELISA Kit. | Biocellular Company( china)

10 | Rat Hepcidin (Hepcidin) Biocellular Company( china)

ELISA Kit.
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11 | Ratserum iron (SI) ELISA Biocellular Company( china)
Kit.

12 | Moringa oleifera leaves Alkafeel Nurseries Group.

13 | Trichrome Staine Kit ScyTek Laboratories ,Inc./U.S.A
(Modified Masson's)

14 | Urea kit SPECTRUM company Egypt

3.2. Instruments

The tools that are applied in this research and their deliverers are shown

In Table (3-2)

Table (3-2) :Instruments with their suppliers

N | Tools type source

(1). automated hematology analyzer China

2 | Analytical sensitive balance Sartorius /Germany
3 | Digital camera (canon) Toup cam/china
4 | EDTA tube Jordan

5 | Electric centrifuge(80-2) China

6 | Electric grinder China

7 | ELISA biotek USA

8 | Eppindrofe tube Biolabse/ England
9 | Freezer Denka/china

10 | Gel tube Gorden

11 | Glasses China
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12 | Gloves Malaysia

13 | Incubator Faithful /Malaysia

14 | Insulin syringes Italy

15 | Rack for blood standing China

16 | Light microscope Lieca/china

17 | Masks China

18 | Micropipette Biobase/ China

19 | Optical microscope Italy

20 | Semi-auto chemistry analyzer GENEX XCHEM-
S1/USA

21 | Sterile syringes China

22 | Test tube China

3.3 Animals of the study

The study performed during the period from ( 1 november 2019 to 1

February 2020 ) .Mature rat hold in animal house for adaptation in period

ranging from two to three weeks then the study actual performance began

starting.Sixty adult male rats (rattua albicans) aged ( 2 -3months )

weighting 170-200) gm were obtained from the animal house in Collage
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of veterinary medicine of University of AL-Qadesiah .They were set in
the animal house of (collage of Pharmacy ,University of Kerbala with
standard environment conditions temperature (25-28 C )and dark /light
cycle 12:12 h/day .

3.4 Prepration of Moringa Oleifera leaves powder

Fresh moringa oleifera leaves are collected from Alkafeel Nurseries
Group Washed and dried at room temperature then grained by the electric
grinder into powder (Mun'im et al.,2016) , 5% of moringa oleifera leave
powder was mixed with the usual nutrition ration of crushed feed diet
Mixed with tap water then made in shap of cokies then bake in the oven
for 15 minuts 180°C (Yang et al.,2006 a)

3.5 The Experimental design

Sixty male rats were divided randomly into four groups (15/group) as
shown in figure (3.1):
1- Group (GI) negative control were administrated with DMSO by
interaperitoneally for 4 weeks then leaft without treatment for 2 weeks .
2- Group (GII) was the positive control which was administrated with
DMSO by interaperitoneally for 4 weeks, and then moringa leaf powder
given at dose rang 5% for 2 weeks with diet (Yang,et al.,2006 a)
3-Group  (GIIlI) adenine was administrated interaperitoneally
100mg/kg.bw for 4 weeks for induction of renal failure dissolved by
DMSO (Rahman et al.,2018) then leaft without treatment for 2 weeks
4- Group (GIV) adenine was administrated interaperitoneally
100mg/kg.bw for 4 weeks for induction of renal failure dissolved by
DMSO (rahman,et al.,2018) and the given moringa oleifera leaf
powder at dose 5% for 2 weeks with diet (YYang et al.,2006 a)
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(4/groups) for 42 days
Gl Gll Glll GIV
Negative control Positive Adenine  were Adenine were
were control were administrated administrated
administrated administrate (IP)2100mg/kg.bw (IP)2100mg/kg.bw
with DMSO by with DMSO by for 4 weeks for for 4 weeks for
(IP) for 4 weeks (IP) for 4 induction of renal induction of renal
Then leaft weeks and then failure dissolved failure dissolved by
without any moringa leaf by DMSO then DMSO then given
treatment for 2 powder given leaft without any moringa oleifera leaf
weeks at rang 5% for threatment for 2 powder at 5% for 2
2 week with weeks weeks with diet
diet
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Figure (3.1) :represented experimental design
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3.6 Blood collection and tissue preparation

Experimental animals (rats) get anaesthetized by putting them in
covered jar include cotton rinsed with chloroform to be sedated for the
next step which is blood via cardiac pincture in sterile syringes by needle
prick in the heart draining 5ml of blood carefully , then separation of the
blood collected into 1 ml drained in EDTA tube for the analysis of iron
homeostasis tests  quickly separate the blood in the centrifuge at
3500rpm in 15 minutes and then set at eppendrof tube , while the rest
of the blood drained into two separated parts ;about 2ml set in gel tube
it is left about half hour at room temperature for properly agglutinated
,then it would be separated at centrifuge at 3000 rpm for fifteen minutes
to get the serum apart in eppendrof tube, both of samples are hold in
freezer at -20C ,while the remaining of the blood drained into EDTA -
tube for hematological tests . Liver, kidney and spleen were eradicated
by abdominal surgical incision , the vital organs which is kidney ,liver
and spleen are transformed in to formalin (10%) to be ready for

histological examination

3.7 Biochemical parameters

3.7.1 Kidney function test

3.7.1 .1 Estimation of serum urea concentration

Serum urea was measured by ( SPEECTRUM-urea kit,Egypt-IFUFCCA40)
by Semi-auto chemistry analyzer ( Jing et al.,2018) ,as shown
appendix(l)

Principle

Colorimetric determination of Urea activity is obtained according
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To the following reactions:
1. Urea is hydrolyzed in the presence of water and urease to produce
Ammonia and carbon dioxide

Urease

Urea +H20 —— 2NH3 +CO2

2. In the presence of glutamate dehydrogenase (GLDH) and reduce
Nicotinamide adenine dinucleotide (NADH), the ammonia combines

witha-ketoglutarate (a-KG) to produce L- glutamate

GLDH
2NH4 + 2 0-KG — 2 L-Glutamate
+ +
2NAD+H20 2NADH

The rate decrease in the NADH concentration is directly proportional to
the urea concentration in the specimen. It is determined by measuring the

absorbance at 578nm.

3.7.1.2 Estimation of serum creatinine concentration:
Creatinine concentration in serum was determined by using a special kit
SPECTRUM —creatinine kit ,Egypt-IFUFCC10, by using device
spectrophotometer sesil,England measured by semi-auto chemistry
analyzer ( Dunn et al.,2004)As shown in appendix( 1)

Principle
Creatinine reacts with picric acid in alkaline solution to form a colored
complex (Tietz ,1986).
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NaOH

Creatinine + picrate —— yellow red complex

3.7.2 Hematological parameters

3.7.2.1 Complete blood corpuscles
A complete blood count (CBC) is a blood test used to measure overall

blood cell by automated hematology analyzer ( George-Gay and
Parker ,2003)As shown appendix (I11)

3.7.3 Iron homeostasis

3.7.3.1 Estimation of rat serum erythriopiotein ELISA Kit.
This examination was done by preparing process from Biocellular

Company( china) by using enzyme-linked immunosorbent assay method

to determine the concentrations of erythroipiotein in rat serum (Kulikov

et al.,2015) as shown in appendix ( 1V)

3.7.3.2 Estimation of rat erythroferrone (FAM32B) ELISA
Kit.

This examination was done by preparing process from Biocellular
Company( china) by using enzyme-linked immunosorbent assay method

to determine the concentrations of FAM32B in rat serum (El Gendy et

al.,2018) as shown appendix (V)

3.7.3.3 Estimation of Rat Serum Ferritin (FE) ELISA Kit.
This examination was done by preparing process from Biocellular
Company( china) by using enzyme-linked immunosorbent assay method
to determine the concentrations of FE in rat serum ( Watanabe et
al.,2001) as shown appendix (VI)
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Principle of the assay

The kit assay Rat FE level in the sample, use Purified Rat FE antibody to
Coat microtiter plate wells, make solid-phase antibody, then add FE to
the wells,Combined antibody which With HRP labeled, become
antibody-antigen-enzyme-antibody complex, after washing Completely,
AddTMB substrate solution, TMB substrate becomes blue color At HRP
enzyme-catalyzed, reaction is terminated by the addition of a sulphuric
acidSolution and the color change is measured spectrophotometrically at
awavelength of 450 nm. The concentration of FE in the samples is then

Determined by comparing the O.D. of the samples to the standard curve .

3.7.3.4 Estimation of Rat serum iron (SI) ELISA Kit

This examination was done by preparing process from Biocellular
Company( china) by using enzyme-linked immunosorbent assay method
to determine the level of serum iron (SI) in serum of rats . (Guo et

al.,2019) as shown appendix (V1)

Principle of assay
The kit assay Rat Sl level in the sample Purified Rat Sl antibody to Coat

microtiter plate wells, make solid-phase antibody, then add Sl to the
wells,Combined antibody which With HRP labeled, become antibody-
antigen-enzyme-antibody complex, after washing Completely, AddTMB
substrate solution, TMB substrate becomes blue color At HRP enzyme-
catalyzed, reaction is terminated by the addition of a sulphuric
acidsolution and the color change is measured spectrophotometrically at a
wave length of 450 nm. The concentration of Sl in the samples is then

determined by comparing the O.D. of the samples to the standard curve.
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3.7.3.5 Estimation of Rat Serum Hepcidin (Hepcidin) ELISA
Kit .

This examination was done by preparing process from Biocellular
Company( china) by using enzyme-linked immunosorbent assay method
to determine the concentrations hepcidin in rat serum. ( Abbasi et
al.,2013) as shown in appendix (VIII)

Principle of the assay

The kit assay Rat Hepcidin level in the sample Purified Rat Hepcidin
Antibody to coat microtiter plate wells, make solid-phase antibody, then
addHepcidin to the wells, combined antibody which With HRP labeled,
becomeantibody-antigen-enzyme-antibody complex, after washing
Completely, AddTMB substrate solution,TMB substrate becomes blue
color At HRPenzyme-catalyzed, reaction is terminated by the addition of
a sulphuric acidsolution and the color change is measured
spectrophotometrically at awavelength of 450 nm. The concentration of
Hepcidin in the samples is then determined by comparing the O.D. of the

samples to the standard curve.

3.8 Histological study
The liver ,kidney and spleen of each animal were quickly removed and
preserved in 10% neutral formalin buffer preparation of histological study

according to (Mescher method ,(2010) as shown in appendix (1X)

Statistical Analysis

Data were analyzed using the software package SPSS version24.00
where one way (ANOVA) was used to assess the significant changes
between the groups’ results. The data were expressed as mean + standard

Error (SE). In addition the correlation between parameters were



performed by pearson correlation coefficients (r). A p-value >0.05 was

(considered significant ( Hau et al.,2002) .
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Chapterfour ...........ccoooieiiiiiiiin, Results

4.Result

4.1 Effect of Moringa oleferia Leaves Powder on Some
Serum Kidney function tests in male rats with Induced CRF

4.1.1 Urea Concentration in serum

The results in table (4-1) clarified there were a significant (p<0.05)
elevation in the serum urea in (GlII) adenine treated group in comparison
with other groups.
On the other hand, combined adenine with moringa (GIV) in the same
table showed a significant (p<0.05) reduction comparing to (GIII) but not
—significant (p>0.05) as compared to control group (GI).

4.1.2 Creatinine Concentration in serum

Table (4-1) illustrated there was statistically significant
(p<0.05)increment in serum creatinine in adenine treated group (GIII) as
compared to other groups.
As the same table showed combined adenine plus moringa (GIV) caused
a significant (p<0.05) decrement of serum creatinine comparing to (GIII)

but it's value reachs close to value recorded in the control group (GI).
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Table (4.1)Effect of Moringa Oleifera Leaves powder on Some Serum

Kidney Function Tests in Male rats with Induced CRF

groups Gl Gl Gl GIvV
Negative positive Control Adenine Adenine+
Control + moringa leaves moringa
parameters
45.00 £2.92 | 55.50+3.403 | 99.68 £6.13 | 69.20 £5.75
Urea C BC A B
mg/dl
0.45+0.084 | 0.60+0.057 | 2.56 £0.209 | 0.86 +0.091
Creatinine B B A B
mg/dl

-Value are expressed as mean + ES
-Number of rats in each group =6

-Different letters represent significal (p<0.05) difference between group

4.2Effect of Moringa Oleifera leaves powder on

Hematological parameters in male rats with induced CRF

There was statistically significant (p<0.05) decrease in RBC count, PVC
and HB in adenine group (GIIl) in comparsion with the other groups
(Table) (4.2).

Also table (4.2) showed that combined moringa with adenine (GIV)
caused significant (p<0.05) increase in RBC count, PVC and Hb in
comparing with (GIII)
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Table(4-2) effect of Moringa Oleifera leaves powder on

Complete Blood Corpuscles in male rats with Induced CRF

groups Gl Gl Gl GIV
Negative positive Control Adenine Adenine+
Control + mori Moringa
parameters moringa leaves
RBC Count 7.43+£0.43 8.49+0.25 5.69+0.23 7.29 +0.32
(cell*10%/ 1) B A C B
PCV % 40.83%0.82 42.66x0.66 | 35.66+0.33 | 39.50+0.67
AB A C B
Hb 15.25%0.45 15.72+0.41 9.06+0.34 13.65%0.64
(mg/dl) A A C B

-Value are expressed as mean £+ SEM
-Number of rats in each group =6

-Different letters represent significal (p<0.05) difference between groups

4.3 Effect of Moringa Oleifera Leaves powder on lIron

Homeostasis Parameters in Male rats with Induced CRF

4.3.1 Erythropoietin

There was statistically significant (p<0.05) decreases of serum
erythropoietin in adenine treated group (GIlIl) in comparison with the
other treated groups.Table (4.3)
Also table (4-2) showed combined moringa with adenine (GIV)
ameliorate the serum erythropoietin but it's value not reached to that

recorder in control group (GlI).
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4.3.2 Erythroferrone

Table (4-3) showed that the serum erythroferrone a significant decrease
(p<0.05)in adenine treated group (GIII) as compared to other groups .
The results in table (4-3) also revealed that rat treated adenine plus
moringa (GIV) caused significant (p<0.05) increase comparing to (GIII)
but it's level still significantly decrease compared to control group (Gl).
4.3.3 Ferritin

Depending on the results clarified in table (4-3) there were a significant
(p<0.05) elevation in serum ferritin in adenine treated group (GIII) in
comparson with other groups. According to the table (4-3) thecombine
adenine with moringa group (GIV) caused a significant (p>0.05)
decrease in comparison with (GlII) but not —significant (p>0.05) in
comparing to the control group (GI).

4.3.4 Serum Iron

A significant (p<0.05) reduction in table (4-3) of serum iron in (GlII)
adenine treaded group (GIIl) comparing to the other groups . Also the
same table revealed a significant (p<0.05) elevation in the group treated
adenine plus moringa (GIV) Comparing to (GIIl) but not significant
(p>0.05) as compared to the control group (GI).

4.3.5 Hepcidin

Table (4.3) illustrated there were a significant (p<0.05) increment in this
parameter in adenine treated group (Gl11) Comparing to other groups .
Combined adenine with moringa (GIV) in the same table caused
significant (p<0.05) decrement of serum hepcidin comparing to (GIII)

group, but reach close to value recorded in the control group (Gl) .
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homeostasis Parameters in male rats with induced CRF
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Groups Gl Gll Glll GIV
Negative positive Adenine Adenine+
Control Control + moringa
moringa

Parameters leaves

Erythropoiet | 9.88 £0.30 11.07+0.602 | 4.10 £0.367 7.50 £0.439

in ng/mi A A C B

erythoferron | 19.66 +1.516 | 18.04 +1.593 | 10.23 +0.426 | 15.52 £1.025

e A AB C B

ng/mi

Ferttin 6.60 £0.174 | 6.80£1.133 | 9.98 £0.837 7.49 +.0183

ng/mi B B A B

Serum iron 8.19 +0.090 9.59 +0.264 | 6.41 +0.495 8.26 +0.454

umol/L A A B A

hepcidin 19.25 £0.456 | 19.60 £0.622 | 23.09 £1.101 | 19.64 +1.363

ng/mi B B A B

-Value are expressed as mean + ES

-Number of rats in each group =6

-Different letters represent significal (p<0.05) difference between groups

4.4 Correlation between measured parameters

Pearson’s correlation coefficient (r) among all studied parameters was

presented in table 3.Erythropoietin recorded high significant (P<0.001)

positive correlation coefficient with erythroferron, iron, RBCs count,
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PCV and Hb. On the other hand, erythropoietin was negatively correlated
with ferritin, hipcidine, urea and creatinine.

Erythroferron and Iron exhibited the same pattern of erythropoietin in its
correlations with other studied parameters except that it was non-
significant (P>0.05) correlation coefficient of erythroferron with each of
iron and PCV

In contrast, strong negative correlation coefficient(P<0.001) was found
among serum ferritin and erythropoietin, erythroferron, iron, RBCs and
Hb, but it shows strong positive correlation coefficient(P<0.001) with
each of urea and creatinine

Hipcidin shows significant correlation coefficient which resembles that
registered to ferritin with other parameters, but it was non-significant

between hipcidin and ferritin .
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Table (4-4 ) Pearson’s correlation coefficient (r) among all studied

parameters
erythropoietin erythroferron ferritin  iron  hepcidin  urea  creatinine  RBC PCV Hb

erythropoietin 1 TT** -54%%  53k* G4k _78¥*k - T9** 73**  50*  .89**
erythroferron 1 -.51* .19 -42% L T71*R 74k 55%* .39 .69**
ferritin 1 -.51* .37 .68** 67** -48*%  -34  -.62%**
iron 1 -.34 -42* -.51* J3%** 57**  60**
hepcidin 1 .37 B61** -51** .27 -55%**
urea 1 82%** -71**  -36  -.84**
creatinine 1 -.69** - 52** _9Q**
RBC 1 S56**  74%*
pcv 1 S55%*

Hb
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4.5 Histological changes
4.5.1 Kidney

Control group histological section appears normal in outlines defined
renal tubules with glomeruli are found in figure (4-1)

Distal convulted tubules

Proximal convoluted tubules

Renal glomerulus with
bowman spance

Figur (4-1 ) Normal kidney with renal glomerulus , bowman capsular space ,
normal convoluted tubules stain with( H&E ) (10X)

In adenine treated group (GIII) of male rats show inflammatory infiltrate
of inflammatory cells with glomeruli and degenative changes occurrence
in addidition to desquamation and flattening of epithelial cells, fibrin
erxtravasation into bowoman's capsule as in figure (4-2), and necrotic
lesion in renal glomeruli in figure (4-3) stained with masson’s trichrome
stain stain , the adenine crystals formation in which it appear precipitated
in the walls of the renal tubules with cell infiltration in Figure (4-4) stain

with hematoxylin and eosin stain .
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Tubule interstial nephritis
with Renal desequmation and
flattening of the cells

Dihydroadenine material
priciptaion around the
blood vessels

Swelling of the renal
glomeruli

Fiuger (4-2) : Chronic tubulointerstitial nephritis, with precipitation of adenine material and
a moderate number of cellular infiltration of inflammatory cells ,most of the renal tubules
showed s desquamation and flattening and fibrosis of epithelial cells,also swelling
glomeruli and decrease visceral epithelial cells. (Masson’s trichrome stain) (40X)

Necrotic lesion of the
renal glomeruli and
degeneration

2,8dihydroadenine
precipitation

Figure (4-3 ) we notice that there is inflammatory lesions and necrosis of
renal glomeruli in addition to adenine material precipitation stain with
(Masson’s trichrome stain) 40X
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Proximal convoluted
tubules

Dihydroadenine
crystal pricipitaion

Fiuger (4-4): White arrows show the adenine dihydroadenine crystal formation in

which it appear precipitated in the walls of the renal tubules with H&E staine
(40X)

In adenine with moringa treated group we can notice that lesser extent of

inflammatory cells reduce in swelling but necrosis and desqumation are
obviously clear in Figure (4-5)

Lesser extent of
inflammatory cell
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Necrosis of renal
glomeruli
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Figure (4-5) : The black glomerular of kidney are reduced in inflammation condtion but
cellularity of the glomerular remain necrotic . H&E staine (40x)
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4.5.2 spleen

Well defined spleen normal health Structure in the Control group male

rats ,Red pulp and white pulp germinal center are clearly normal with

peripherally red pulp positioned and centrally located white pulp. Figuer
(4-6)

Blood sinusoids

Red pulp

White pulp
Germinal center

Fiuger (4-6) :Structure of spleen in the Control group male rats ,Red pulp blood sinusoids
and white pulp germinal center. The spleen showed peripherally positioned red pulp and
centrally located white pulp. (H&E)( 10X magnification power)

In adenine group lymphoid follicles with germinal centers are seen,
Stromal cells are spindle to polygonal in shape and have eosinophilic
cytoplasm and ovoid nuclei with euchromatic chromatin, Necrosis of
splenic constituents is Stained with hematoxylin and eosin stain
characterized by cell swelling, condensation and dissolution of the
nucleus, and cell lysis with accumulation of abundant eosinophilic
cytoplasmic and karyorrhectic nuclear debris in Figure (4-7) randomly
distributed of multiple, focal aggregates of inflammatory cells that are

seen in the spleen, typically are not grossly apparent, other associated
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changes, such as red pulp degeneration, necrosis, pigmentation, or

vascularchanges in (4-8)

Lymphoid follicle
with germinal center

Inflammatory cell
infiltration

Necrosis and cell lysis

y

Figure (4-7) :lymphoid follicles with germinal centers are seen (black arrow), Necrosis of
splenic constituents is characterized by cell swelling, condensation and dissolution of the
nucleus, and cell lysis with accumulation of inflammatory cells .H&E staine (40x)

Multiple aggregations

) ( of inflammatory cells
>
A
5ol ol

Red pulp necrosis

Figure (4-8 ) : The white arrow showed multiple, focal, randomlydistributed aggregates of
inflammatory cells that are seen in the spleen, typically are not grossly apparent, other
associated changes, such as red pulp degeneration, necrosis, pigmentation, or
vascularchanges. H&E staine (40x)
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Spleen in adenine with moringa treated group are becoming lesser extent
for inflammatory cells infiltration with an increase in hematopoietic

cells,multi-lineage blood cells from a small pool of hematopoietic stem or

progenitor cells predominantly erythrocytic series, occurs occasionally in
the red pulp in (4-9)

Red pulp

Inflammatory
infiltration

hematopoicetic cells
Aggragation

Figure (4-9) :Spleen in adenine and moringa treated group low in inflammation aggregation
with an increase in hematopoietic cells,multi-lineage blood cells from a small pool of
hematopoietic stem or progenitor cells H&E Staine (40x)
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4.5.3 liver

Normal liver showing a central vein and zone surrounding them by
cords of hepatocytes and separated by sinusoids in control treated group
in male rats (4-10)

Hepatic vein

cords of
hepatocytes

Fiuger (4-10) : Normal liver in the control group ,arrow showing central vein and zone
surrounding them by cords of hepatocytes and separated by sinusoids. (H&E)( 10X
magnification power)

In adenine treated group hematoxylin and eosin stain appear a gathering
of inflammatory cells, may be accompanied by evidence of hepatocellular
necrosis, degeneration of cells, in addition to vascular injury as in figure
(4-11)
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aggregates of
inflammatory cells
.| with edivand of
necrosis

Figure (4-11) in adenine induced chronic renal failure white arrow showed
randomly distributed aggregates of inflammatory cells that are seen in the liver these
inflammatory cell aggregates may be accompanied by evidence of hepatocellular
necrosis, inflammatory cells with other evidence of an inflammatory process,
degeneration of cells, and evidence of vascular injury .H&E staine (40x)

In figure (4-12) Adenine with moringa treated group show Liver to be
retained in normal appearance with centrally vein position and normal

hepatocyte. Stain with hematoxylin and eosin stain.
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central vein

Aggregation of
inflammatory cells

Figure (4-12) : Liver in adenine and moringa treated group appearl small amount of

inflammatory cells this picture showed central vein with few aggregates of infimmation .
H&E Staine (40x)
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Chapter five.........coooiiiiiii Discussion

5. Discussion

5.1 Effect of Moringa Oleifera Leaves Powder on Some
Serum on kidney function tests in male rats with Induced
CRF

5.1.1 Urea concentration in serum

The result in table (4-1) showed a significant increase in serum urea in
adenine treated group as compare with other groups.The present study
agreed with result conducted by lIkizler et al.,(2004) ; D’Apolito et
al.,(2010) ;Alatriste et al.,(2014) and Bouatra et al.,2013)

Urea nitrogenous compounds usually released from the blood by the
kidney into the form of urin ,renal dysfunction results in accumulation of
urea in blood circulation as it is obvious in chronic renal failure
conditions in high levels .

The urea cycle occurs when deamination pathway takes place, after the
liver degredate amino acids to produce ammonia which is very toxic,
furthermore, it can be highly fatal if it is accumulated in the body;good
thingcarrier molecules and enzymes in the liver rapidly change it to
urea. The urea cycle takes two molecules of ammonia and one molecule
of carbon dioxide, to form one molecule of urea and create one molecule

of ornithine for the cycle to start again.(Kajimura et al.,2006)

moringa oleifera leaves administration works on develop of the results

that show the fall in urea concentrations better than before a significant


https://www.powerthesaurus.org/good_thing/synonyms
https://www.powerthesaurus.org/good_thing/synonyms
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decrease in serum urea in group (GIV) combined adenine with moringa
in comparsion with adenine group .This agrees with the results of
Moringa oleifera in supplement nutrition prevent the nickel-induced
changes to the urea concentrations which provide protection toward

nickel-induced nephrotoxicity( Adeyemi, and Elebiyo, 2014).

5.1.2 Creatinine concentration in serum

The data in table (4-1) showed a significant increase in serum creatinine
in adenine treated group as compared to other groups .The result of
present study agrees with results of Syme et al.,(2006);Lassnigg et
al.,(2008) and Herget-Rosenthal et al.,(2004)

When there is kidney failure or kidney damage, the kidneys are unable to
filter waste effectively ,as though ,it will lead to increase in creatinine
concentrations in the bloodCreatinine is a product released by muscles
from the degredation of a compound named creatine. Creatinine is
cleared from the body by the kidneys, which filter high levels of it from
the blood and cleared it into the urine. (Cirillo et al ,. 2006).

Creatine is protion of the cycle that generate energy required to contract
muscles; Both creatine and creatinine are made by the body at a relatively
constant rate, Since nearly all creatinine is filtered from the blood by the
kidneys and cleared into the urine, blood concentrations are commonly a
good marker of performance rate of the kidney (Ishikawa et al., 2010).
When GFR suddenly fall by 50%, the kidneys will shortly filter and
release only half as much creatinine,resulting in  aggregation of
creatinine in the body fluids and increasing in plasma levels ( Waikar,
and Bonventre, 2009).

Furthermore GFR reduced to one-fourth normal, plasma creatinine would
rise to approximate 4 times normal, and a fall in GFR to one-eighth

normal would increase plasma creatinine to 8 times normal so, under
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constant conditions the creatinine release rate match therate of creatinine
manufacturing , although the normal rate of creatinine excretion take
place at the raise of high plasma creatinine levels (Avesani et al .,
2004).

A significant decrease inserum creatinine concentrations in group
adenine and moringa comprasion with adenine group which agrees with
( Ejerblad et al.,2006 ;Ali et al.,2013)

that the disturbance of plasma electrolyte imbalance may influence the
pH, osmolality, and blood volume which may lead to renal dysfunction
or antherbody disturbances. M.oleifera has to own diuretic effect
(Mbikay, 2012). The balance of normal level of plasma sodium and
potassium by M. oleifera is regarded with therapeutic potential having
antimicrobial effect which include the flavinoids material server as
antimicrobial . the development of renal tissues we think because of
qurectin material as active ingredient in moringa leaves may help in
improvement of the results and body condition in general (Anwar et
al.,2007).1t appears that , at 10 and 15% M. oleifera administration may
assist in maintaining balance in blood plasma electrolyte levels

( Adeyemi and Elebiyo, 2014; Vergara-Jimenez et al.,2017)

5.2.Effect of Moringa Oleifera leaves powder on

Complete Blood Corpuscles in male rats with Induced CRF
The data in table (4-1) showed a significant(p<0.05) decrease in RBC
count ,PVC and HB in adenine group as compared with other groups .The
results of study agree with result of Amin et al.,(2014)

Which occur ,Through dialysis HB concentrations are decreased to
critical levels ,that results in anemia ( Dorgalaleh et al.,2013) happen

during anemia condition in patients with acute and chronic renal failure
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results revealed reduction in RBC count and HB levels and (Tomosugi
et al.,2006)It is occur due to pathogenisis of renal anemia .

However after Moringa oleifera leaves administration we can see clear
result that describes by increasing in RBC count value with little extent
for PVC count and Hb count in (GIV) group moringa oleifera is rich with
high nutritional supplements such as (iron ,calcium and vitamins) which
Is one of the essential component in synthesis of hemoglobin in red blood
cells.(Sajidu et al.,2005)

furthermore it is  affluent with antioxidants that may assist in
maintainance of activity of RBC in various body metabolisms in addition
to minimizing the risk of hypochromic anemia (Sreelatha and Padma,
2009; Ghebreselassie et al.,2011)

5.3 Effect of Moringa Oleifera Powder on Iron homeostasis

parameters in male rats with Induced CRF

5.3.1 Erythropoietin

The result in table (4-3) showed significant(p<0.05) decrease of serum
erythropoietin in adenine group .The present study agrees with results
conducted by Di lorio et al.,(2003) ; Hayashi et al.,(2000) and Drueke
and Eckardt ,(2002)

There is fall in levels of EPO in the adenine induced CRF in table(4-3)
that reflect the incidence of renal dysfunction

Erythropoietin is a glycoprotein cytokine produced chiefly by the kidney
in response to cellular hypoxia; it initiates red blood cell production
(erythropoiesis) in the bone marrow ,

Erythropoietin is generated by interstitial fibroblasts in the kidney in
close relation with the peritubular capillary and proximal convoluted


https://www.powerthesaurus.org/affluent/synonyms
https://en.wikipedia.org/wiki/Glycoprotein
https://en.wikipedia.org/wiki/Cytokine
https://en.wikipedia.org/wiki/Hypoxia_(medical)
https://en.wikipedia.org/wiki/Red_blood_cell
https://en.wikipedia.org/wiki/Erythropoiesis
https://en.wikipedia.org/wiki/Fibroblast
https://en.wikipedia.org/wiki/Peritubular_capillary
https://en.wikipedia.org/wiki/Proximal_convoluted_tubule
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tubule. It is also produced in perisinusoidal cells in the liver.(Tam et
al.,2006)

Usual conditions of cellular hypoxia resulting in raising in levels of EPO
include any anemia, and hypoxemia ,Renal dysfunction results in
reduction in EPO concentrations that lead to ,Low EPO levels cause red
blood cell count to fall and anemia to develop.(Tong and Nissenson
,2001) Generally cases with kidney disease will posses anemia which
occur in early in the course of kidney disease and grow worse as kidneys
fail and can no longer make EPO.(Palazzuoli et al.,2006)

There is great improvement in result after moringa oleifera leaves uptake
that shown in group (GIV ) in same table (4-3). That agrees with results
conducted by( Campana and Myers, 2001) moringa oleifera may assist
in keeping further homeostatic balance by supporting Erythropoietin to
fasten its effects by linking to the erythropoietin receptor (EpoR) , EPO
link to the erythropoietin receptor on the red cell progenitor surface and
activates a JAK2 signalling cascade.This starts the STAT5, PIK3 and Ras
MAPK pathways .This makes differentiation, survival and growth of
the erythroid cell ,SOCS1, SOCS3 and CIS are also stated which appear

as negative regulators of the cytokine signal.(Hodges et al.,2007) .

5.3.2 Erythroferrone

The data in table (4-3) showed a significant(p<0.05) decrease in adenine
group as compared to other groups .The results of present study agree
with result of Vallet (2018); Honda et al.,(2016) and Cucuianu et
al.,2014)

Because of Chronic renal failure and as a result of renal dysfunction
their would be a disturbance in the hormones manufactured by the
kidneys like erythropoietin which is regulate erythropoiesis in bone

marrow in which this process involved in absorption of dietary iron


https://en.wikipedia.org/wiki/Proximal_convoluted_tubule
https://en.wikipedia.org/wiki/Perisinusoidal_space
https://en.wikipedia.org/wiki/Liver
https://en.wikipedia.org/wiki/Anemia
https://en.wikipedia.org/wiki/Hypoxemia
https://en.wikipedia.org/wiki/Protein-protein_interaction
https://en.wikipedia.org/wiki/Erythropoietin_receptor
https://en.wikipedia.org/wiki/Janus_kinase_2
https://www.powerthesaurus.org/starts/synonyms
https://en.wikipedia.org/wiki/STAT5
https://en.wikipedia.org/wiki/Phosphoinositide_3-kinase
https://en.wikipedia.org/wiki/MAPK/ERK_pathway
https://en.wikipedia.org/wiki/MAPK/ERK_pathway
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( Cody et al.,2001) .

since one of the most essential element of red blood cell manufacture is
hemoglobin that is obtained from iron stores in the body ( Coates,
2014),yet anemia occurs because erythroferone release is restricted and
become in low concentrations that because of hepcidin hormone release
from it stimulate the absorption of iron from alimentary track(Kautz et
al., 2014).However in moringa treated adenine induced CRF group (GIV)
show elevation in levels of erythroferrone see table

(4-3) (Ndong et al.,2007),Though moringa oleifera leaves provide a
natural source for iron (Koury and Haase,2015) in addition to other
supplements calcium ,minerals ,vitamins which assist in maintenance of
biological homeostasis for iron insufficiency , More ever, it contains
essential amino acid that simply enters in various body performance ; in
fact, protein provides basic integrity in whole body constituents starting

from simple carriers to complex units (Moyo et al.,2011)

5.3.3 ferritin

In the present study and according to table (4-3) there is sharp elevation
in serum ferritin (p<0.05) in adenine group as compared to control group
these results agree with Giilgelik and Kayatas ,(2002); Le et
al.,(2008);and Tbahriti et al.,(2013)

Chronic renal failure incidence probably assists in occurrence of anemia
Ferritin is an intracellular protein that holds iron and releases it in a
controlled manner. In humans, it works as a buffer against low iron
levels and iron overload, Ferritin is present in most tissues as
a cytosolic protein(Snow et al.,2011);

However , small amounts are released into the serum where it's chief role

as an iron carrier ,Plasma ferritin is also an indirect sign of the total


https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Iron_deficiency
https://en.wikipedia.org/wiki/Iron_overload
https://en.wikipedia.org/wiki/Cytosol
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amount of iron stored in the body; serum ferritin is used as a diagnostic
test for iron-deficiency anemia(Wang et al.,2010)

In fact chronic renal failure resulting in disturbances in hormonal released
from Kkidney which later may effect onerythropoiesis ,when
erythropoietin is the chief regulator of the red blood cells synthesis so as
a result their would be reduction in this process, yet anemia occurs (Khan
and Amedia ,2008)

However, body needs pure sores of iron to compensate that defect which
causes increased levels of ferritin in the blood in the present study, yet
moringa is considered as a natural source of iron in the living nature (
Saini et al.,2014)

Free iron is toxic to cells as it represents as a catalyst in the establishment
of free  radicals from reactive  oxygen  speciesvia  the Fenton
reaction. since vertebrates have complex set of protective mechanisms to
bind iron in various tissue types(Dixon and Stockwell,2014), moringa
oleifera came with additional advantage as it contains a natural source of
antioxidant  levels; further more, 25% than other dietary
supplement(Verma et al.,2009)

And according to table (4-3) in the present study adenine induced chronic
renal failure with moringa (GIV) show clear improvement in levels of
ferritin (p>0.05) which is significantly decreased as in comparson to
adenine induced chronic renal failure group (Gl1I) due to it may diminish
before been used by the target cells whether it execrated with waste
materials or not fully absorbed from alimentary tract or other related
conditions (Hutchinson et al.,2007)

5.3.4 Serum lron

In table(4-3) there is reduction in adenine treated group in comparison to
other groups in the created study which agrees with Phan et al.,(2013);
Aggarwal et al.,(2003) and Srai et al.,(2010)
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Iron lack is the most ordinary nutritional deficiency around the
world, although if the lack of iron is not sufficiently compensated it
may results in a state of latent iron deficiency , which eventually leads

to iron-deficient anemia (Killip et al.,2007)

Anemia tends to start to develop in the initial stages of CKD, Anemia
could get worse as CKD developed ( Yamaguchi-yamada et al.,2004).
In compaired when renal system having chronic renal insufficiency they
do not generate adequate EPO as so, the bone marrow produce fewer
red blood cells resulting in anemia.(Spandou et al.,2006)

Adult human includes about 4 grams (0.005% body weight) of iron,
mainly hemoglobin and myoglobin,which  perform essential  roles
in metabolism, oxygen  transport by blood and  oxygen  storage

in muscles ( Zingg et al.,2002).

Iron-having proteins that take place in transport, storage and used of
oxygen; further more ,lron proteins are participate in electron transfer
However about three quarters of hemoglobin remains in constant levels,
but this percent is equal to about one milligram of iron being absorbed
each day, as the human body needs to recycle its own hemoglobin for

the iron reduced levels (Coates,2014)

Although ,there is significant improvement in the values of the adenine -
moringa treated group (GIV), we can see vigorous elevation (p<0.05) in
serum iron levels , due to moringa oleifera leaves probably assist for the
reduced amount of iron in addition to moringa; it probably works
through dietary factor to provide non-heme iron(ldohou-Dossou et
al.,2011)

through by which After absorption enter in series of biological
regulations ,The chief element of this regulation is the

protein transferrin, that binds iron ions that have been absorbed from
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the duodenum and transport it in the blood to cells.(Conrad and
Umbreit ,2002)

Transferrin, includes Fe*" in the middle of a distorted octahedron, linked
to one nitrogen, three oxygen's and a chelating carbonate anion that traps
the Fe3* ion , it has such a great stability constant that it is quite efficient

at taking up Fe®* ions even from the most stable complexes.

(Conrad and Umbreit ,2000)

At the bone marrow, transferrin is reduced from Fe3* and Fe?* and kept
as ferritin to be incorporated into hemoglobin. (Yang et al.,2002);
however ,not all nonheme iron sources are absorbed sometimes it may
depend on keeping a homeostasis between absorption inhibitors and
enhancers which depends on iron condition. ( Theil,2011)

In addition many other factor attributed to iron absorption such as
ascorbic acid which can be found in the moringa leaves  (Abdel-Latif
et al.,2018) because of it's capacity to reduce iron from ferric to ferrous
as well as it's efficiency to chelate iron; we should notice that vitamin C
is the chief enhancer of iron absorption in vegetarian diet

( Teucher etal., 2004).

Moringa oleifera leaves are loaded with wide variety of nutritive elements
like ascorbic acid manganese, iron and selenium fatty acids were
observed with a-Linolenic acid Vitamin E had the highest levels of 77
mg/100 g than beta-carotene, which had 18.5 mg/100 g in the dried
moringa leaves.(Moyo et al.,2011) that may help in improve anemia
particularly in addition to general aspect that may be related to similar

instances .
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5.3.5 Hepcidin

Table (4.3) showed a significant(p<0.05) increase in serum hepcidin in
adenine group as compare with other groups. The results of the present
study agree with Malyszko et al .,(2006); Ribeiro et al.,(2016) and
El-Shafie etal.,(2015)

Hepcidin is a main regulator of the access of iron into the blood stream
in mammals ,Hepcidin gene transcription is encouraged by the dual
effects first of hepatic iron stores and second the amount of plasma
holotransferrin (iron-saturated transferrin), carried through iron of bone
morphogenetic proteins (BMP) that influence on BMP receptors and the
related Smad pathways.( De Domenico et al.,2007 a )

The hepcidin gene promoter includes BMP-responsive factor that links
nuclear Smad complexes to strongly elevate transcription,the levels of
the BMP ligand (in mice mainly BMP-6) show to be managed by hepatic
iron stores.(Paul et al.,2008)

Elevation holotransferrin levels also potentiate the BMP receptor
signaling by a partially defined mechanism include transferrin receptors 1
and 2 and HFE (a membrane protein that cooperated with transferrin
receptor 1) (Ramey et al.,2009)

The main act of HFE was recognized by finding that it is mutated in the
most prevalent type of hereditary hemochromatosis, a condition in
which iron balance is dysregulated.(Bridle et al.,2003)

BMP signaling also relies on hemojuvelin, a glycophosphatidylinositol-
linked, iron-related co-receptor for BMPs. ( Xia, et al.,2008)

By infections or any other inflammatory conditions hepcidin release is
potentially intended , results in  characteristic hypoferremia of
inflammation.(Ganz, 2003)

In progressed renal diseases iron metabolism appears severely disrupted

by Varity number of mechanisms ( Babitt and Lin,2012) , However
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iron lack is already discovered in most of non-—dialysis-dependent
patients with chronic renal disease ; lron deficiency is possibly a
consequence of reduced iron uptake that results from high hepcidin
levels also elevated iron losses, usually from gastrointestinal
hemorrhage High hepcidin levels are caused partially by inflammation
related to pathogenesis of Varity kidney diseases (Ganz and Nemeth,
2016)

However Great changes in the expression of liver hepcidin can be
noticed in moringa treated with adenine (GIV) which appears significant
reduction(p<0.05) in hepcidin levels in table(4-3) the iron in Moringa
oleifera leaves would overcome the act of anemia and encourage the
expression of iron-responsive genes rather than conventional iron

supplements.(Airaodion et al.,2019)

Since Hepcidin is a chief manager of iron metabolism ,it would suppress
iron transport by linking to the iron export channel ferroportin which is
located on the basolateral surface of gut enterocytes and the plasma
membrane of reticuloendothelial cells (macrophages) ( De Domenico et
al.,2007 b).

By suppressing ferroportin, hepcidin prevents enterocytes from permit
iron into the hepatic portal system, as a result reducing nutritional iron
absorption. (Aeberli et al.,2009) iron deficiency and iron deficiency
anaemia are the main causal aspects of the failure to uptake iron
adequately from the gut system(Zimmermann et al.,2008) ,since
hepcidin increasd levels block enteral absorption

( Sonnweber et al.,2012) ,yet moriga oleifera are able to give the
answers by which Moringa provide a host of vitamins and minerals in
addition to iron Vitamin C , Folic Acid , Vitamin B12(ldohou-Dossou
et al.,2011)
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Iron is notably hard for the body to be absorb especially from through
duodenal lining site , so it is need to eat foods that include vitamins in
addition to iron supplement that will help body retain iron ,whether the
attempt to prevent anemia or considerably increase iron concentrations ,

adding Moringa to diet is essential.(Yang et al.,2006 A)

5.3.6 Correlation between some parameters

Erythropiotein list highly (P<0.001) positive correlation with
erythoferrone ,iron, RBCs count, PCV and Hbv in table (4-4) ,although it
Is negatively correlated with kidney function test(\WWagner et al.,2011)
Many reports show that iron is essential element in all body active
mechanisms since it is used in energy production and tissue
respiration(Theil and Goss ,2009),yet the increase in urea and creatinine
results in accumulation in  waste product in usual compensatory
mechanisms  of homeostatic balance yet chronic kidney failure is
developed which agrees with(Dziedzic et al.,2003).

erythropoietin was negatively correlated with ferritin, hipcidine in
table(4-4)( Teke et al.,2017),due to that iron reduced levels in the body
would result in ferritin proteins to be free unbounded with iron( Shi, et
al.,2008) also low levels of iron would stimulate hepcidin elevation in
order to secrete iron from it stores in the body and that occurs because of
chronic renal dysfunction in the first place (Eleftheriadis et al .,2009)
Erythroferrone, generate in erythroblasts, it appears as inhibiting
hepcidin ,and so offer more free iron for hemoglobin synthesis in case of
stress erythropoiesis.( Kautz et al.,2014)

Hepcidin manufacturing and release by the liver is under the control of

iron levels within macrophages, which assist in release of hepcidin in to
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circulation by various proteins such as hemojuvelin , transferrin receptor
2( Formanowicz et al.,2013)

Within special conditions where the hepcidin concentrations are
abnormally elevated like renal failure , serum iron reduced because
iron become arrested within macrophage and liver( Ribeiro et
al.,2016);further more , reduction in duodenal iron uptake , this
generally leads to anemia due to insufficient amount of serum iron

levels that is required for erythropoiesis( Kato,2010) .

5.4 histological changes
5.4.1 Kidney

In adenine treated group (GIIl) inflammatory infiltration,degenerative
changes and interstitial fibrosis are observed , dihydroadenine crystal
present in urinary tubules in comparson to control group in figure (4-1)
the development of inflammation started when adenine given in huge
doses that exceed the ability of the body clearing system to eliminate the
waste materials , it tends to accumulate into the excreted systems to find
possible way to get out especially renal system therefore inflammation is
possible idea in these cases especially when adenine crystal is
manufactured (Eto et al.,2005)

Infiltration of inflammatory cells (Boon et al.,2015 ; Hayashi, et
al.,2017) which acts as a sgin of renal ischemia (renal injury ), atrophied
and flattening of epithelial cells(Diwan et al.,2013), which are
developed from the releasing of high levels of serum creatinine
(Faurschou et al.,2006) ,chronic inflammation may result in degenative

changes occurrence (Al Za’abi et al.,2018) ,as in figure (4-2)stain with
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(Masson’s trichrome stain) shrinking and necrotizing in figure (4-3)
lesion are observed (El-Saft and Mohammed ,2017)

Multiple capillary basement membrane breaks with extravasations fibrin
into Bowman's space as well as break in Bowman's capsule( Hayashi, et
al.,2017) glomerulare fibin deposition are important mediator of renal
injury because of highly toxic substance and pro-inflammatory cytokine
explain the infiltration inflammatory cells into renal tubules adenine
uptake in high doses resulting in CRF development that results in limit
the nitrogenous waste product to be execrated which in turn occluding of
renal tubular system results in glomerulus to decrease visceral epithelial
cells ( Fujii ,et al.,2007)

xanthine dehydrogenase is substrate which can oxidize adenine into low
solubility thus lead to renal damage  (Nemmar et al.,2016) as so it
tends to precipitate in renal tubules in form of crystals stain with
hematoxylin and eosin stain in Figure (4-4) which agrees with (Diwan
et al.,2018)

in adenine with moringa treated group(GIV) lesser extent of ivasion of
inflammatory cells in kidney showed necrosis and degeneration are
present in Figure (4-5) , antioxidant effect of moringa oliera leaves results
in reducing the oxidative stress(Sreelatha and Padma ,,2009), in which
the serum creatinine is reduced which is muscle metabolism by product
and serum urea which is the nitrogenous waste product ,as so the
combination of these products rather than inflammation resulting in sever
renal dysfunction that (Amin et al.,2014)

moringa came as a cure therapy because of its protective effect which is
rich in antioxidant that minimizes the free radical accumulation by series
of reactions that lead to renal damage and ischemia (Sreelatha and
Padma ,,2009),in addition moringa are rich with vitamine ¢ that assists

in getting rid of free radicals by which it metabolizes the nitrogen oxide
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(NO) to become after long way of reactions into hydrogen peroxide to
water and hydrogen by the catalase ,phenolic acide in moringa olifera
leaves works on the scavenginge superoxide, as so free radical

formation is reduced( Yang et al.,2006 b)

5.4.2 spleen

Adenine treated group (GIII) stain with hematoxylin and eosin stain in
comparson to control group that appears normal in histology Figure (4-6)
we can notice inflammatory lesions demonstrated by lymphoid follicles
with germinal centers are seen(4-7), red pulp degeneration, necrosis,
pigmentation other associated changes, such as or vascularchanges in (4-
8) in the created study agree with Akchurin et al.,(2019) and Kang,et
al.,(2020)Spleen white pulp forming the lymphatic tissue,red pulp
composed of sinuses last with venules that anastmosis with venis and
splenic cords( Steiniger et al.,2011)Cavities inside stroma related to
splenic capillaries in the red pulp which is infiltrate with red and white
blood cells ,damaged or defective blood cells are not to be able to be
cross fromsplenic cord to reterun to circulation but remind in red pulp(
Pivkin et al ,2016).

Toxins from chronic renal failure waste product may affect indirectly on
the spleen act ( Shunmin et al.,2003) by which creatinine and urea can
under go by the action of infiltration in the red pulp the diseased or
damaged cells (Kara et al.,2009) that loaded with adenine accumulate in
the splenic stroma (Fujimori et al.,2004) in Figure (4-7) Spleen
histological section in adenine with moringa treated group (GIV) become
little filtration with inflammatory cell with an increase in hematopoietic
cells,multi-lineage blood cells from a small pool of hematopoietic stem or

progenitor cells predominantly erythrocytic series, occurs occasionally in
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the red pulp in (4-9) in the created study ,by which moringa antioxidant
effect and protective effect for the red cells we hypothesized the quercetin
material in this plant as antioxidant may support the activity of the red
cells from being damaged or diseased with long lasting integrity (
Owolabi et al.,2014).

5.4.3Liver

In adenine treated group appear a gathering in the liver this inflammatory
cell aggregates may be accompanied by evidence of hepatocellular
necrosis, degeneration of cells, in add to vascular injury in(4-11) in
comparson to control group Normal liver showing a central vein and
zone surrounding them by cords of hepatocytes and separated by
sinusoids in (4-10) in the created study that agrees with ( Fujimori et
al.,2004; Saad et al.,2018)Sever renal failure prognosis developed into
end —stage renal failure that effects indirectly on hepatic activity as a
result of pro-inflammatory cytokines release and free radicals

( Lhotta,2002; Yeung et al.,2014)

Adenine administration in cases of induction of chronic renal failure may
result in disturbance in uric acid metabolism that lead to rise in creatinine
concentrations and blood urea nitrogen(Wang et al.,2019)

Adenine with moringa treated group show Liver looks with few scattered
inglammatory cells appear with centrally vein position stain with
hematoxylin and eosin stain Figure (4-12) as moringa oliefria leaves are
rich in antioxidant( El-bakry et al.,2016) in addition to high nutritive
values that minimize the risk of free radical we hypothesized that
polyphenols such asflavinoids and phenolic acids may assist in formation
and support the natural metabolic pathways in add to reduction toxins
released from hepacto- renal injury (Soliman et al.,2020).



Chapter Six
Conclusions &
Recommendations



6.1 Conclusions
From the created study result we get the following conclusions :

1. Moringa leaves powder at 5% can improve the Hb, PCV, RBC
concentrations , serum iron ,Frritin content in blood which can
Improve the concentrations of urea and creatinine .

2. Erythroferrone hormone serum levels are positively correlated with
erythropoietin level,which is regulated the release of hepcidin in high
levels of iron in blood circulation and in contrast decrease the hepcidin

levels in anemia related with induced chronic renal failure in male rats

6.2 Recommendations

1. Further researches on the moringa oliferia roles and possibility of it's
active ingediant toward the body system vital processes

2. Determination to the real combination between erythopiotein and
erythropiosis stimulation process

3. Further investigations of moringa with liver biomarker such as albumin

levels
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APPENDIX

appendix( | ) estimation of serum urea concentration

Procedure
Wave length :578 nm
Wave length 340
Optical path 1cm
Sample reagent 1: 100
Reagent volume I mi
Sample volume 10 pl
Reagent blank limited Low 0.9 AU

High 2.0 AU
Sensitivity 0.9 mg/dl (0.15 mol/L)
Linearity 300mg/dl (49.8mmol/L)

Standard specimen

Reagent 1mi 1ml
Standard o |-

Specimen |- 10 pl
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Mix , and after 30 second read the absorbance Al of standard or
specimen. Exactly 1 minute later ,read the absorbance A2 of standard or

specimen.

Calculation

A A Specimen = A1 specimen —A2 specimen
A A standard = A1 standard —A2 standard

Serum urea concentration (mg/dl) = A A Specimen

Where n=50.0 mg/dl (8.33 mmol/L)

A A standard

appendix( I1) estimation of serum creatinine concentration

Procedure

Let stand reagent and specimen at room temperature

Pipette in well identified test blank Standard | Sample
tube

Distilled water 05 ||
Standard 2mg/dl | —eeeee- 05 |-
Trichloroactic acid 1.2mol/L 0.5 05 |-
supernatant | eememeem | e 1 ml
Reagent mixture 1mil 1mi 1ml

(picric acid +NaOH )

Mix and let stand for 20 minute at 20-250 C measure the absorbance of
specimen and standard against reagent blank at 246 nm.
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Calculation
(A of specimen)
Creatinine (mg/dl)=——2(standard concentration )

(A of standard )

appendix (I11)complete blood count
Procedure

The sample is collecteddrawing the blood into a tube containing
an anticoagulant typically (EDTA) to stop it from clotting The testing is
typically performed by an automated analyzer Analysis begins when a
well mixed blood sample is placed on a rack in the analyzer. The
instrument utilizes flow cells, photometers and apertures to analyze
different elements in the blood. On board the analyzer, the sample is
diluted and aspirated into at least two different channels, one of which is
used to count red blood cells and platelets, the other to count white blood
cells. Additional channels may be used for differential white blood cell
counts and specialized measurements of platelets.

Calculation

Blood cell counting occurs by flow cytometry, in which a very small
amount of the specimen is aspirated, diluted and passed through an
aperture and a flow cell. Sensors count and identify the number of cells
passing through the aperture using two main principles: electrical
impedance and light scatteringlmpedance-based cell counting operates on
the Coulter principle, which measures the drop in current as cells pass
through an aperture to count cells and calculate their sizes. Because red
blood cells, white blood cells and platelets have different average sizes,
this technique allows the three types of cells to be differentiated.

Light scattering techniques direct a laser at individual cells and determine
cellular size and complexity by measuring the amount of light scattered at
different angles. Forward scatter, which refers to light scattered between
0 and 10 degrees of the beam's axis, correlates with cellular size, while
side scatter (light scattered at a 90 degree angle) correlates with cellular
complexity. White blood cells, red blood cells and platelets, as well as
individual types of white blood cells, can be distinguished based on light
scattering characteristics .



https://en.wikipedia.org/wiki/Anticoagulant
https://en.wikipedia.org/wiki/Coagulation
https://en.wikipedia.org/wiki/Flow_cytometry
https://en.wikipedia.org/wiki/Electrical_impedance
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appendix ( 1V) Estimation of rat serum erythriopiotein
Assay procedure

1.Prepare all reagents before starting assay procedure .it is recommended
that all standards and samples be add in duplicate to the microelisa
stripplate .

2.add standard : set standard well,testing sample well, add standard 50
to standard well.

3.add sample: add testing sample 10u then add sample diluents 40u to
testing sample well: blank well doesn't add anything.

4.add 100p of HRP-conjugate reagent to each well ,cover with an
adhesive strip and incubate for 60 minute at 37C

5.aspirate each well and wash ,repeating the process four times for a total
five washes .wash by filling each well with wash solution (400u) using a
squirt bottle ,manifold dispenser or outowasher .complete removal of
liquid at each step is essential to good performance .after the last wash
,remove any remaining wash solution by aspirating or decanting .invert
the plate and blot it against clean paper towels .

6.add chromogen solution A 50u and chromogen B 50u to each well.
Gently mix and incubate for 15 minute at 37 ‘C. protect from light

7.add 50u stop solution to each well .the color of the well should change
from blue to yellow .if the color in the well is green or the color change
doesn't appear uniform ,gently tap the plate to ensure thorough mixing .
8.read the optical density (O.D) at 450nm using microtitter plate reader
with 15 minute.

Calculation the results

1.this standard curve is used to determine the amount in unknown
sample.the standard curve is generated by plotting the average O.D.(450
nm)obtained for each of six standard concentrations on the vertical (Y)
axis versus the corresponding concentration on the horizontal (X) axis.
2.first ,calculate the mean O.D. value for each standard and sample.all
O.D. values ,are subtracted by the mean value of the zero standard before
result interpretation .construct the standard curve using graph paper on
statistical software .

3.to determine the amount in each sample,first locate the O.D. value on
the Y-axis and read the coreresponding concentration .
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4.any variation in operator,pipetting and washing technique,incubation
time or temperature ,and kit age can causes variation in result .each user
should obtain their own standard cure

5.detection range: 1-80ng/ml .the sensitivity by this assay is 1.0ng/ml

6.standard curve

RTLL]
i

- 2 standards concentration (X)
This chartis for reference only

appendix (V) Estimation of rat erythroferrone (FAM32B)
ELISA Kit.

Assay procedure

1.Prepare all reagents before starting assay procedure .it is recommended
that all standards and samples be add in duplicate to the microelisa
stripplate .

2.add standard : set standard well,testing sample well, add standard 50u
to standard well.

3.add sample: add testing sample 10u then add sample diluents 40u to
testing sample well: blank well doesn't add anything.

4.add 100pn of HRP-conjugate reagent to each well ,cover with an
adhesive strip and incubate for 60 minute at 37C

5.aspirate each well and wash ,repeating the process four times for a total
five washes .wash by filling each well with wash solution (400u) using a
squirt bottle ,manifold dispenser or outowasher .complete removal of
liquid at each step is essential to good performance .after the last wash
,remove any remaining wash solution by aspirating or decanting .invert
the plate and blot it against clean paper towels .

6.add chromogen solution A 50 and chromogen B 50u to each well.
Gently mix and incubate for 15 minute at 37 C. protect from light
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7.add 50p stop solution to each well .the color of the well should change
from blue to yellow .if the color in the well is green or the color change
doesn't appear uniform ,gently tap the plate to ensure thorough mixing .
8.read the optical density (O.D) at 450nm using microtitter plate reader
with 15 minute.

Calculation the results

1.this standard curve is used to determine the amount in unknown
sample.the standard curve is generated by plotting the average O.D.(450
nm)obtained for each of six standard concentrations on the vertical (Y)
axis versus the corresponding concentration on the horizontal (X) axis.
2.first ,calculate the mean O.D. value for each standard and sample.all
O.D. values ,are subtracted by the mean value of the zero standard before
result interpretation .construct the standard curve using graph paper on
statistical software .

3.to determine the amount in each sample,first locate the O.D. value on
the Y-axis and read the coreresponding concentration .

4.any variation in operator,pipetting and washing technique,incubation
time or temperature ,and kit age can causes variation in result .each user
should obtain their own standard cure

5.detection range: 1-80ng/ml .the sensitivity by this assay is 1.0ng/ml

6.standard curve

LB PR R G |

This chartis for reference only
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appendix (VI) Estimation of Rat Serum Ferritin (FE)
ELISA Kit

Assay procedure

1. Add standard: Set Standard wells, testing sample wells. Add standard
50ul

to standard well.

2.add sample: Set blank wells separately (blank comparison wells don’t
add

sample and HRP-Conjugate reagent, other each step operation is same).
testing sample well. add Sample dilution 40ul to testing sample well, then
add

testing sample 10ul (sample final dilution is 5-fold), add sample to wells ,
don’t

touch the well wall as far as possible, and Gently mix.

3.add enzyme: Add HRP-Conjugate reagent 100ul to each well, except
blank

well.

4.Incubate: After closing plate with Closure plate membrane ,incubate for
60

min at 37°C.

5.Configurate liquid: 20-fold wash solution diluted 20-fold with distilled
water

and reserve

6.washing: Uncover Closure plate membrane, discard Liquid, dry by
swing,

add washing buffer to every well, still for 30s then drain, repeat 5 times,
dry by

pat.

7.color : Add Chromogen Solution A 50ul and Chromogen Solution B to
each

well, evade the light preservation for 15 min at 37°C

8.Stop the reaction : Add Stop Solution 50ul to each well, Stop the
reaction(the

blue color change to yellow color).

O.assay : take blank well as zero , Read absorbance at 450nm after
Adding

Stop Solution and within 15min.

Calculate
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Take the standard density as the horizontal, the OD value for the vertical
,draw the standard curve on graph paper, Find out the corresponding
density according to the sample OD value by the Sample curve,
multiplied by the dilution multiple, or calculate the straight line
regression equation of the standard curve with the standard density

and the OD value ,with the sample OD value in the equation, calculate
the sample density

iHE

This chartis for reference only

appendix (VI1) Estimation of Rat serum iron (SI) ELISA
Kit.

Assay procedure

1. Add standard: Set Standard wells, testing sample wells. Add standard
50ul

to standard well.

2.add sample: Set blank wells separately (blank comparison wells don’t
add

sample and HRP-Conjugate reagent, other each step operation is same).
testing sample well. add Sample dilution 40ul to testing sample well, then
add

testing sample 10ul (sample final dilution is 5-fold), add sample to wells ,
don’t
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touch the well wall as far as possible, and Gently mix.

3.add enzyme: Add HRP-Conjugate reagent 100ul to each well, except
blank

well.

4.Incubate: After closing plate with Closure plate membrane ,incubate for
60

min at 37°C.

5.Configurate liquid: 20-fold wash solution diluted 20-fold with distilled
water

and reserve.

6.washing: Uncover Closure plate membrane, discard Liquid, dry by
swing,

add washing buffer to every well, still for 30s then drain, repeat 5 times,
dry by

pat.

7.color : Add Chromogen Solution A 50ul and Chromogen Solution B to
each

well, evade the light preservation for 15 min at 37°C

8.Stop the reaction : Add Stop Solution 50ul to each well, Stop the
reaction(the

blue color change to yellow color).

9.assay : take blank well as zero , Read absorbance at 450nm after
Adding

Stop Solution and within 15min .

Calculate

Take the standard density as the horizontal,

the OD value for the vertical ,draw the standard
curve on graph paper, Find out the corresponding
density according to the sample OD value by the
Sample curve, multiplied by the dilution multiple,
or calculate the straight line regression equation
of the standard curve with the standard density
and the OD value ,with the sample OD value in
the equation, calculate the sample density,
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appendix (VII1) 5 Estimation of Rat Serum Hepcidin
(Hepcidin) ELISA Kit

Assay procedure

1. Add standard: Set Standard wells, testing sample wells. Add standard
50ul

to standard well.

2.add sample: Set blank wells separately (blank comparison wells don’t
add

sample and HRP-Conjugate reagent, other each step operation is same).
testing sample well. add Sample dilution 40ul to testing sample well, then
add

testing sample 10ul (sample final dilution is 5-fold), add sample to wells ,
don’t

touch the well wall as far as possible, and Gently mix.

3.add enzyme: Add HRP-Conjugate reagent 100ul to each well, except
blank

well.

4.Incubate: After closing plate with Closure plate membrane ,incubate for
60
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min at 37C.

5.Configurate liquid: 20-fold wash solution diluted 20-fold with distilled
water

and reserve.

6.washing: Uncover Closure plate membrane, discard Liquid, dry by
swing,

add washing buffer to every well, still for 30s then drain, repeat 5 times,
dry by

pat.

7.color : Add Chromogen Solution A 50ul and Chromogen Solution B to
each

well, evade the light preservation for 15 min at 37°C

8.Stop the reaction : Add Stop Solution 50ul to each well, Stop the
reaction(the

blue color change to yellow color).

9.assay : take blank well as zero , Read absorbance at 450nm after
Adding

Stop Solution and within 15min.

Calculate

Take the standard density as the horizontal,

the OD value for the vertical ,draw the standard
curve on graph paper, Find out the corresponding
density according to the sample OD value by the
Sample curve, multiplied by the dilution multiple,
or calculate the straight line regression equation
of the standard curve with the standard density
and the OD value ,with the sample OD value in
the equation, calculate the sample density
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Assay range
3.75 ng/mL - 120 ng/mL

appendix (1X) Histological study

Histological Technique(E & H) stain

The kidney , liver and spleen of each animal were quickly removed
andrapidly weighed then prepared for histological study according
toMescher method,(2010) with aid of the light microscope as the
following steps:

* Fixation

The specimen fixated in the formalin 10 % for 24 — 48 hours.

* Washing and dehydration

After fixation the specimens washed with water to remove the fixative in
order to avoid the interaction between the fixative and staining materials

used later. By dehydration the water had been completely extracted from
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fragments by bathing them successivelyin a graded series of of ethanol
and water (70 %, 80 %, 90 %, and100 % ethanol).

* Clearing

Bathing the dehydrated fragments in solvent ( xylene ) for 30 —60
minutes, this step was repeated 3 times .As the tissues clearing,they
generally became transparent.

* Infiltration and embedding

Once the tissue fragments were impregnated with the solvent,they were
placed in melted paraffin in an oven, typically at 52 ‘C.The heat causes the
solvent to evaporate, and the space within the tissues becomes filled with
paraffin

* Sectioning

After holdes from the oven, the specimen let at room temperature to be
solid and removed from their containers in order to sectioning they were
put in the rotary microtome and were sliced by themicrotome, a steel
blade into sections 5 micrometers thick . The sections were floated on
water bath (50 — 55 o C) , then transferred into glass slides coated with
Mayers albumin as adhesive substanceand left to dry.

* Staining

The histological sections of the studied organs were stained
withHematoxylin - Eosin stain.

Staining Procedure

. Deparaffinize sections, 2 changes of xylene, 10 minutes each.
. Re-hydrate in 2 changes of absolute alcohol, 5 minutes each.
. 95% alcohol for 2 minutes and 70% alcohol for 2 miuntes.

. Wash briefly in distilled water.

. Stain in Harris hematoxylin solution for 8 minutes.

. Wash in running tap water for 5 minutes.

. Differentiate in 1% acid alcohol for 30 seconds.

. Wash running tap water for 1 minute.

0O NO Ol WDN Bk
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9. Bluing in 0.2% ammonia water or saturated lithium carbonate solution
for 30 seconds to 1 minute.

10. Wash in running tap water for 5 minutes.

11. Rinse in 95% alcohol, 10 dips.

12. Counterstain in eosin-phloxine solution for 30 seconds to 1 minute.
13. Dehydrate through 95% alcohol, 2 changes of absolute alcohol, 5
minutes each.

14. Clear in 2 changes of xylene, 5 minutes each.

15. Mount with xylene based mounting medium

Trichrome stain ( modified masson's) procedure

The procedure was done according to Trichrome Stain Kit

(Modified Masson’s) ScyTek Laboratories, Inc./ U.S.A.

Procedure

1.Mordant in Bouins solution , microwave 1 minute , allow to strand 15
minute

2.wash in running tap water to remove the picric acid ,5 minutes.
3.weigerts working hematoxylin ,10 minute.

4.Blue in running tap water for Sminute , rinse in distilled water.
5.Biebrich scarlet for 5 minute

6.Rinse in distilled water

7.phosphotungistic/phosphomolyboic acid for 10 minute . discard
solution

8.Transfer directly into Anilline blue for 5 minutes.

9.Rinse in distilled water

10. 1% Acetic acid for Iminute ,discard solution ,rinse in distilled water .
11.Dehydrate , clear, and coverslip.

Conventional method :Mordant in Bouins solution ,60 C for 1 hour
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