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Summary

Metabolic syndrome is a group of metabolsk fiactors that exist in one perso

and it is a serious health condition. People withave a higher risk of dlsease

heart attack, is an example. Stroke and peripheaglcular disease are othesy
examples. People with this syndrome are also niketylto develop T2DM. .
W

The present study include study some of caedicular markers in addition tosf

cardiovascular risk like hs-C-reactive protein, lgmprotein-A1l and 25-

hydroxyvitamin D.




BMI, FBS, TG, hs-CRP and hypertension and it hestpe correlation with HDL-C
and ApoAl.

The results show that TG levelTotal cholesterol, LDL-C were significan
elevated p<0.001 in MetS compared with normal control group, while serum
HDL-cholesterol level was significanty low in MetS patients group as compared
with normal control group(P <0.001) BM]I, systolic and diastolic blood pressure

were significantly high in MetS patients at p<0.001

The results show significant increase medmevaf hs-CRP level in sera of Met
patients compared with normal control group at (&P and with T2DM which

undergo uncontrolled or fluctuation in sugar leae(P < 0.05)

The results also showed that the mean valuserum apo-Al was significant
low (P < 0.05) in MetS and T2DM patients compangith normal control group.

A non-expected result was showed by seropohin | mean value which were &

non-significant change in T2DM and MetS patientsnpared with normal control

group, it dose not show any significant differebeéween them (P > 0.05).

The results show significant increasé& @ levelwhile Total cholesterol, LDL-C

compared with normal control group.

It can be concluded that This show significdecrease in serum levels of Ap

Al, HDL-cholesterol with a significant elevationn | CRP, TG, LDL-C, Total-




Cholesterol, systolic and diastolic blood presdure factors form seriousness risk

are threatening for heart diseases in MetS patamntgpared with control group.
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1.3. Introduction

elevated triglyceride concentrations, reduced HDL&Dd obesity (particularly

central adiposity!'l. Severa reports indicate that the presence of the metabcgs

syndrome is associated with increased risk for KO#D and type 2 diabetd$®.
L

Persons with the metabolic syndrome have at leado&d increase in risk for CvVD, [

compared with those without. Risk for type 2 dialsein both men and women -::

increased about 5-fold.

Over the last decade, accumulating evidémasaindicated that the concentratio
of 25-hydroxyvitamin [R@in the blood is inversely associated with diabeti

hypertension, and some diseases .

Most of the needed vitamin D3is derivednirthe synthesis of cholecalciferogs
(vitamin D3) in the skin derived from theisk7-dehydrocholesterol through exposum®
to sunlight® . The production of vitamin D3 in the skin is deged on the %

ultraviolet radiation wavelength(290-315nm) andibenber of the photons absorbe

day, season and latitu®et. The ultraviolet radiation need to synthesize vitam

D3is blocked by the atmosphere when the sun faildse over above the horizons=g

For this reason, vitamin synthesis is impaired in the morning and eveniogrg, J

U
during the winter months and more so in countrfdsigher latitude*?-6], .
o
The classical function of is related to aaic absorption and phosphat




D3[1,25-(OH}D or calcitriol. Although there is no consensustla optimal serum "y
25(0OH)D concentration, most experts recommend dmap concentration greater

Vit.D deficiency is even more prevalent aigoT2DM patients, endothelial®

dysfunction predicts cardiovascular events,andesgrts an underlying event fo

other factors .hs-CRP, a pentameric protein pradlbgethe liver has emerged as thmg

||
‘ golden marker for inflammation’. :
| |
||

Inflammation plays a significant role inettpathogenesis of coronary heasf

of future first cardiac events even after adjustinfen age, smoking status, bod

weight/body mass index (BMI), hyperlipidemia, angbértension and T2DNF?-24,

traditional (cholesterol, HDL, LDL) and novel (lipmtein (a), apolipoproteins Al

and B) markers of cardiovascular rigk




1.2. Diabetes Mellitus

1.2.1. Definition

L
L
L
L
L
L
L
L
L
L
U
Diabetes mellitus is a group of metabolic di&sacharacterized by hyperglycemis
L

resulting from defects in insulin secretion, adiiva or actioff®. The effects of =
diabetes mellitus include long term damage, dydfancand failure of various g

organs. -
o
H

Diabetes mellitus may present with characterisymptoms such as thirstS

polyuria, blurring of vision, and weight loss. Its imost severe forms, diabetigH

ketoacidosis or a non—ketotic hyperosmolar is dtét@t may develop and lead tm

stupor, coma and, in absence of effective treatnudth. Often symptoms are ncs
o
severe, or may be absent, and consequently hygergla sufficient to cause

pathological and functional changes may be predefde a long time before thepmg

diagnosis is made. The long-term effects of diabetellitus include progressivegs
U
development of the specific complications of refiathy with potential blindnessug

nephropathy that may lead to renal failure, andéuropathy with risk of foot ulcers,

amputation, charcot joints, and features of autaoatysfunction, including sexual ::

W
dysfunction. People with diabetic complication as increased risk of mg

cardiovascular, peripheral vascular and cerebomasdisease’ %8l

1.2.2. History

Diabetes mellitus has been recognized as astling and deadly disease. In t ::
.I

first century A.D. a Greek, Aretaeus, describeddéstructive nature of the affliction=
which he named "diabetes" from the Greek word &iphon®®. The term "mellitus" -

U
L
or "from honey" was added by the Britain John Rolléhe late 1700s. .
Concerning the sweetness of urine, it was to bechtitat the Chinese, Japanese amg

Korean words for diabetes are based on the sanograehs which mean "suga




was not developed until the early part of the 26&mtury when the Canadiang

Frederick and Charles first used insulin from bevpancreas in 1921 and 1922 is§

received the Nobel Prize in Physiology and Medi¢im&92337,

1.2.3. Epidemiology

.I
common (especially type 2) in the more developadhtites. The greatest increasin
probably be found by 2030.It is known that diet avay of life increased from Asiangs
developing diabetes as the evolution of the Eunoplastyle. This led to the ::

increasing in the number of patients with this tppeiabetes?..

1.2.4. Classification of Diabetes Mellitus

Most cases of diabetes mellitus fall into éhigeneral broad categories: type
diabetes mellitus (T1DM), type 2 diabetes mell{liDM), and gestational diabete
mellitus (GDM) and another type is a specific tgbeliabetes.

1.2.4.1. Insulin Dependent Diabetes Mellitus

Insulin dependent diabetes mellitus (IDDM) or tylpdiabetes mellitus (T1DM) occlja

. . . ||
as a results of auto-immune beta-cell destructiofi-cells of pancreas, charactenz

by a total absence of insulin production.DWMLis responsible for 5-10% of ::

cases of diabetes. Associated risk factors includetoimmune, genetic,



environmental factors. Until the present timknown solutions to preve

diabetes have not been diagn&sed

childhood or adolescence and usually before #ge of thirty. This type ofg

diabetes is a relatively homogeneous diseasavhich the insulin secretion of

B-cells in the pancreas declines and eventuakges totall§*. Individuals with .

||
||
||
||
||
||
||
||
||
||
In T1DM, also referred to as juvenile danserelatively early in life, in "
W
||
W
||
W
||
W
||

this form of diabetes suffer from episodic ketoasid and exhibit varying degrees Onlt

factors that are still poorly defined. Although ipats are rarely obese when theaf

present with this type of diabetes . The presefiabesity is not incompatible with mg

the diagnosis, diet and exercise cannot reverpesvent T1DM34,

1.2.4.2. Gestational Diabetes Mellitus

Gestational diabetes (GDM) could be descriieé form of glucose intoleranc

that affects some women during pregnancy. This kindiabetes is triggered durin

pregnanc§®. Most GDM is resolved naturally after delivery,ti5+10% of women x

affected during pregnancy are later found to haaeetes, especially T2DM, aftergs

child. It can lead to fat baby syndrome or microsoan which the baby’s body

produces extra f&t..




Pre-diabetes indicates a state that occurs whasrsomps blood glucose levels arky

largest healthcare epidemié.

Latent autoimmune diabetes of adults (LADA) is aditon in which T1DM
develops in adults. Adults with LADA are often flgsmisdiagnosed as having
T2DM, based on age rather than etiology. Some ads#iabetes are caused by the
body's tissue receptors not responding to instilia,form is very rare. Genetic
mutations (autosomal or mitochondrial) can leaddfects in3-cell function.
Abnormal insulin action may also have been genkgtidatermined in some cases.

Any disease that causes wide damage to the panoeakead to diabetes (for

example, chronic pancreatitis and cystic fibrods$eases associated with extreme 8

beta cell?8!-

1.2.4.4. Non-Insulin Dependent Diabetes Mellitus

This form of diabetes, accounts fe00-95% of diabetic patients, previousl

referred to as non—insulin dependent diabetes tonel[NT1DM], or type Il diabetes [
U

mellitus, T2DM®. It is a chronic metabolic disorder, in whidhe body is ::




L
micro-vascular complicatioHd. Whereas patients with this form of diabetes mg
L

have insulin levels that appear normal or elevaiite higher blood glucose levels i

strong genetic predisposition, more than the autaime form of TL.DM. However,

the genetics of this form of diabetes are more dexand not clearly defin&d.

1.2.4.4.1. Risk Factors
Risk factors of T2DM include the followiff§':
1. Age> 45 years.

2. Overweight (BMI> 25 kg/m2).
3. Family history of diabetes (i.e., parents or sipinvith diabetes).




. Habitual physical inactivity.

. Race/ethnicity (e.g., African-Americans, Hispanioiéricans, Native
Americans, Asian-Americans, and Pacific Islanders).

. History of GDM or delivery of a baby weighing >18sl

. HDL-cholesterok 35 mg/dl (0.90 mmol/l) and/or a triglyceride lew&50
mg/dl (2.82 mmol/l).

. Polycystic ovary syndrome.

. History of vascular disease.

10. HypertensionX 140/90 mmHg in adults) .

1.2.4.4.2. Signs and Symptoms

not seem serious. Symptoms of T1DM usually comenanoh more suddenly and

are often sevelé!,

Excessive thirst and appetite.

Increased urination (sometimes as often as evarg) ho
Unusual weight loss or gain

Fatigue

Nausea, perhaps vomiting

Blurred vision

In women, frequent vaginal infections

In men and women, yeast infections

. Dry mouth

10.Slow-healing sores or cuts

11.Itching skin, especially in the groin or vagina¢ar

1.
2.
3.
4.
5.
6.
7.
8.
9

cardiac disease as (coronary heart disease), aasdideases of the braire

an kidney, and peripheral arterial disédseThe causes of cardiovascular disea

are various but atherosclerosis and/or hyperteraierthe majority common. Inm

addition.




There are many complications of Diabetes Mellitigded into two main
sectiong*],
1. Macro vascular complications
It includes coronary artery disease ,Diabetic @amyiopathy, peripheral
vascular disease and stroke.
2. Micro vascular complications

It includes retinopathy , nephropathy , and neuttopa

Although cardiovascular disease usually affetter adults, the background o

cardiovascular disease, particularly atherosclsrosi

Most cardiovascular diseases can be prevdmedidressing risk factors such
tobacco uses, unhealthy diet and obesity, physieaitivity, high blood pressure,
diabetes and raised lipi¢f.

1.3.1. Blood Pressure

Higher blood pressure, the shorter life expeaogaPeople with high blood pressurag

damage the eye. It can also make the heart abrigrtaege and less efficient (a

condition called ‘left ventricular hypertrophy’) his can lead to heart failure, whiclg

hypertension —rarely makes people feel ill. It @netimes called a ‘silent threat™s

Is when the pumping action of the heart becomes éfective. It also known as

because there are usually no symptoms, and itofeey goes undiagnoséd Blood
pressure is regulated by renin-angiotensin syskeiNg].




1.3.1.1. Renin-Angiotensin System

Blood pressure and water (fluid) balance are reégdl®dy hormonal system th
know renin-angiotensin system (RAS) or the renigiatensin-aldosterone syste

(RAAS). Juxtaglomerular cells in the kidneys seeretenin directly into [

circulation,when blood volume is low. Plasma retiian carries out the conversio :.




Patients with diabetes have elevated blood rsagmpared to patients withouts

L
self-reinforcing loop in which both diseases temdvbrsen over timé€7:°8, In some

W
:
:
W
diseases and the local renin-angiotensin-aldostesystem (RAAS) plays a ver ::
important role in vascular pathophysiology . Alséng Il down-regulates ::
proinflammatory transcription factors such as nacfactorxB (NF-«B), resulting in s
the generation and secretion of reactive oxygerciepe(ROS), inflammatory ::

L

cytokines (eg, interleukin-6 [IL-6]), chemokinesadaadhesion molecules. Thesgs

L
||
actions lead to endothelial dysfunction and vasdnjary(>°:6% o=
||
L
||

Patient with diabetes mellitus suffered from ther@asing of the amount of fluid insg
the body, when fluid in the body increased, it idhd to increase of the blooCs

pressurel®ll  According to the previous research, researcher dailiat common .

biological traits of the two diseases are likelyotur together simply because thes

share a common set of risk factées
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1.3.2. Stroke

due to ischemia caused by blockage (thrombosieriait embolism), or a

hemorrhag€¥ It is the second leading cause of death world¥iieConsequently,




dysfunction of the brain tissue in that area.
2. hemorrhagic stroke (blood inside the skull but m&tshe brain).

constitutes about 35-50% of stroke risk. It isoasged with both ischemic an

1.3.3. Coronary Heart Disease

hemorrhagic strok&87s! - ="

Coronary heart disease (CHD), also called campartery diseases are the maj

substances found in the blood. Over time, plaquedmes or (atherosclerosis) narro
the arteries, reducing blood flow to the heart neistausing abnormal arter

functiorn’®l,




angina with physical stress; the pain may spreatthé left arm or the neck, back
throat, or jaw.

the coronary arteries. These factors incli¢ie’.
1. Unhealthy blood cholesterol levels

High blood pressure

Smoking

Insulin resistance

Diabetes

Overweight or obesity

Metabolic syndrome

Lack of physical activity

© © N o O bk~ 0D

Age (older people , the risk for CHD increases)

10.Family history of early heart disease .
1.3.4. Peripheral Vascular Disease

It is the obstruction of large arteries asesuit of atherosclerosis, inflammatory

processes leading to stenosis, an embolism, omthue formation. It causes eithen]

and other risk factors as the age over 50, males@bheart attack, or stroke whic

are contributing to PAD[0-82]




1.4. Metabolic syndrome
1.4.1. Definition

associated with a 5-fold risk of type 2 diabeteIM) and a 2-fold risk of "

cardiovascular disease (CVB). Although there are different definitions of MetSd

The NCEP definition considers the syndrome to bes@mt with at least 3 of the=
following: elevated fasting glucose, elevated LDLi&v HDL-C, hypertension and g
obesity®4,

1.4.2. T2DM and Metabolic syndrome

Previous works showed that, in comparison wih-diabetic subjects, circulatin O

the concentrations of commonly recognized acutes@haactants were increased i
T2DM but not TIDM patients who were matched for,agex, glycemic contrd?®.

The dyslipidemia common in T2DM (hypertriglyceridenand low serum levels ofu

HDL-cholesterol) is also a feature of natural ardezimental acute-phase reactiors

as cytokines . Through the action of cytokines ba brain, liver, endothelium, s

adipose tissue and elsewhere, this process could b®jor contributor to the

dyslipidemia, insulin resistance, hypertension, ti@n obesity, accelerated

atherosclerosis) but also provides a mechanisrméory other abnormalities seen |

metabolic syndrome signals /the presence of a fmoimatory state. In fact,®

increased C reactive protein levels often can beadan patients with the metaboliy
U

syndrome, and there is a linear relationship betviee number of components of theg




decrease in the ‘good’ cholesterol HDL-c) increag®erson’s risk of cardiovascula
diseasi®!.

apoptosis Importantly, ILfl has been a known mediator Btell dysfunction and
death for more than 25 ye#&P<Y.

1.5. Obesity

1.5.1. Definition

induced by weight gain affects the risks associatgld obesity , and the kinds of

||
disease that resuf®! . Body fat is not easy to measure directly, andf®o m
W

epidemiological purposes, measures of relative medge often used as alternativ




individuald®® %9,

1.5.2. Causes of Obesity

pregnancig&+105]

1.5.3. Prevalence of Obesity

the availability and quality of prevalence estinsateary. There are major SocCiofs




overweight was 66% among women and 58% among mearldWHealth
Organization for the year 2010 have pointed toltlyh rate of obesity in Iraq for
males reached 8.3%, compared with 19.1% for fefiées

1.5.4. Obesity and Clinical Disorders

morbidity from hypertensidH, dyslipidemial*!?, type 2 diabeteB!311 coronary ®

artery diseasé&!’l, strokel'®l gallbladder diseaB8&’, osteoarthritié?’, and sleep gu

apnea and respiratory problétis, as well as cancers of the endometrium, breasg

varies, depending on the genetic and acquired ctaaistics of individuals. The =

[123]

1.5.5. Treatment of Obesity

extreme obesity, weight-loss surgery may be aronpfi‘.




1.6. Vitamin D3and 25-Hydroxyvitamin D

Vitamin D3is one of the fat-soluble vitamin,ig a pro-hormone derived eithe
from 7-dehydrocholesterol or ergosterol by theaacof ultraviolet radiation (290-
315 nm) wunder the skin. The active form of vitamib3(1,25-
dihydroxycholecalciferol or calcitriol) is a hormerand has important effects upo
calcium and bone metabolism. In addition to mamtaalcium homeostasis, vitami
D3metabolites may also be involved in the funcmgniof numerous other
systemB2°],

There is an evidence states that vitamin D3mayaedbe risk of cardiovascula

disease, hypertension, diabetes mellitus and s@neecs.25-hydroxyvitamin D3is

considered as the best indicator of the body'sniitdD3statu$26-131

1.6.1. Characteristics

D, or 25-OH Vit Dthis depending on its precursor, vitaming 3 called

(colecalciferol, also known as cholecalciferol) asit&amin D, (ergocalciferol}*33134]

Figure (1-2) Structure of 25-hydroxyvitamin D? 13




1.6.2. Biosynthesis

Human vitamin D3enters the body as crude octiva vitamin 3 or D, from the

1,25(0OH)D!%*1. However, only the renalathydroxylase significantly contributes to"

circulating 1,25(OHp level.

facilitated by megalin, and binds to the vitamin 28eptor (VDR) in the cytoplasm3

=
=
A circulating 1,25(0OHpP enters the target cell, either in its free foon .
=
=

which then translocate to the nucleus and heterexizes with the retinoic x receptons

(RXR)140, 1 25(0OH)D-VDR-RXR complex then binds to vitamin D3respon.y

gene84,




Hon-classical actions
Renai and car ascular p

] F-23 and Klotho

Figure (1-3) Biosynthesis and role of vitamin D3ni the body*4?

Vitamin D3status is best determined by a serum BHDdue to several reasons

including:

. Long circulating half-life(~3 weeks versus ~4-6 hofor 1,25(0OH)D)143],

. The concentration of 25(OH)D is 1000x higher incalation compared to
1,25(OH}D (ng/mL vspg/mL).

. The production of 1,25(OH) is mainly under the influence of PTH whic

tightly regulates calcium level&!-

Therefore, 1,25(OHD) levels could be elevated in individuals with seveitamin
D3deficiency in order to maintain normal serum tattlevel$#®. So 25-(OH)Vit D

is the best form for detecting the level of vitarbiBin the body.
1.6.3. Biological Roles of 25-Hydroxy Vitamin D

At physiological concentrations, 25-(OH)Vit 3 biologically inactive. Its




parathyroid, adrenal and pituitary glands, immueksg¢ brain, prostate, ovaries anQ

teste84%'4l These findings are consistent with a more compéeof vitamin D3in u

human biology, in addition to mineralization of legncalcium and phosphate®
absorption that includes among others also reguladf insulin synthesis and
secretiofi*®, modulation of the inflammatory response, cell unation, and cell
differentiatio!*l. Vitamin D3has been shown to have a potential mleancer
prevention, including colon, breast, prostate, avarian cancé®® most probable by
its effect on cell maturation and differentiatiomhe role of vitamin D3in
autoimmune and inflammatory conditions is curreragjgressively studied and is

acting as a negative endocrine regulator of thnrangiotensin systef?*152

1,25-(OH)Vit D is generally acknowledged as a hormone in th&ssical

common sense, while vitamin D3and 25-(OH)Vit D ezgarded as pro-hormonesg

Main classical biologic actions of 1,25-(QM}t D are enhancing absorption ou®

calcium from intestine,mineralization of bone masteoblast :

differentiation,inhibition of parathyroid hormone ecetion,at high supray
physiological concentrations, bone resorption.

1.6.4.1. Insulin Resistance

1.6.4. 25-Hydroxy Vitamin D3Deficiency .
It is a physiological state in which cells fail teply to the normal actions of insuli "

hormone. The body produces insulin, but the cellthe body become resistant .:_

to a diagnosis of T2DM. Vitamin D3may also decreassulin resistance and

increase insulin secretion in T20%4.




calcium-binding proteins (CaBP), signifying a réde vitamin D3in insulin secretion.
Vitamin D3 effects more thg-cells than the-cells’ function. Its effect on thg-cells
Is by increasing insulin response to glucose sammh, but it does not affect basa

insulin secretion.Vitamin D- deficient rats haveebdound to have reduced insuli

vitamin D3onp-cells may be by its regulation of extracellulatcaam and calcium
flux through theB-cell, or through calcium-independent pathwey3s’]

Vitamin D3 or calcium deficiency may alteethalance between intracellular an
extracellular calcium inB-cells, interfering with insulin secretion and paty

synthesis. Vitamin D3deficiency may also impair ults secretion through its

inflammation has been found to increase insuliistasce. Obesity and T2DM area

conditions of increased inflammatory reacttoéth and therefore vitamin D3may,




fasting and 2 hr post-prandial plasma glugose $&%/8{164
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Fig (1-4) 25-(OH) vitamin D,insulin resistance ad obesity correlatior*¢®!

1.6.4.2. 25-Hydroxy Vitamin D3and CardiovasculabDiseases




in the regulation of blood pressiifé!84

Relative vitamin D deficiency

Jll

Relative hyperparathyroidism

4 —

Activation of RAAS

Y

: Pancreatic beta
Depression? cell dysfunction

A4 r

Y Y

Inflammation DM/MetS

Y

Atherosclerosis

Y

CV events

FIGURE. Potential mechanisms for CV effects of vitamin D deficiency. CV =
cardiovascular; DM = diabetes mellitus; HTN = hypertension; LVH = left ven-
tricular hypertrophy; MetS = metabolic syndrome; RAAS = renin-angiotensin-




Figure (1-5) Potential mechanisms for CV of vitamirD3 deficiency*&!

1.7. High SensitiveC-ReactiveProtein 118

L
L
L
L
L
L
L
L
L
L
U
C-reactive protein (CRP) is an acute-phasenpéaprotein, composed of fives
L

identical non-glycosylated subunits and a totalgoolar weight of 105 kDa as shovs

pathological states, including rheumatoid arthritissue trauma, viral or bacteriang

infection, hepatitis, advanced cancer. and sort@ramune conditions . hs-CRP hay
also been shown to be a reliable indicator of iaseg risk of cardiovascular diseasd

and post-operative complicatiol®! .

Fig (1-6).C-Reactive protein (CRP?87]




The biochemical role of CRP is to bind to pHosgholine expressed on the surfaga

acute phase response, CRP declines with a relatshedrt half-life of 18 hours.

Measuring CRP level is a monitor for infectious amammatory diseases. Marke

and speedy increasing of CRP level happen wilammation, infection, trauma g

CRP binds to phosphocholine on microbes. It is giwodo support in complementst

to play another essential role in innate immuraty,an early defense system agai

infections89l,




1.7.2. High Sensitivity C-Reactive Protein , Dizetes Mellitus and

Coronary Heart Diseases Pathogenesis

case-control studies, elevated levels of CRP pretie development of T2DM

supporting a possible role for inflammation in Btogenesig®-198]

with traditional cardiovascular risk factors andesiby199-204]




1.8. Trponin |

1.8.1. Definition
Troponin complex is a heteromeric protein playing an essential ralethe

regulation of skeletal and cardiac muscle contoactiThe troponin complex is®

situated on the thin filament of the striated masmntractile apparatus and consis
of troponin T (3%D), troponin | (26kD), and troponin C (1BD), each coded by a
separate gene. Each subunit is responsible fortaoproponin complex function as"s
show in figure (1-7) TnT and Tnl in cardiac muscle are presented by datifierent
from those in skeletal muscl&sl inhibits ATP-ase activity of acto-myosin; Th€a
Ca*- binding subunit, playing the main role in‘Gadependent regulation of muscle

contractioff9%: 206

troponin

Fig (1-7) Troponin complex?°®l

1.8.2. Characteristics and Functions of Troponins

Human troponin | is presented in cardiac musiskeue by a single isoform with3

molecular weight 26 kDa and it consists of 209 amatid residues. The cTnlaf




Phosphorylation of cTnl changes the conformatiorihef protein and modifies its
interaction with other troponins as well as therattion with anti-Tnl antibodies

Troponin T structurally binds the troponin comphaa troponin C to tropomyosin.
Binding of C&" to troponin C results in conformational changes amcreased

affinity of troponin C for troponin I. Troponin hen releases its inhibitory functiorsg
on actomyosin ATPase, which leads to ATP hydrolgsid muscle contraction. Th =::
U

the latest findings significant part of cTnl reledsnto the patient’s blood stream isg

phosphorylated®’ In both cardiac and skeletal muscles, musculaef@roduction J

Is primarily controlled by changes in the intraakdl calcium concentration. Ing®

general, when calcium rises, the muscles cont@utl when calcium falls, themg

muscles relax
(A

FIG (1-8) cardiac myofilaments. Myosin (thick filament, contains two head ATPase
activity.Thin filament is made up of actin,tropomyacsin and troponin (TN). TN-C binds Ca™*

released by the sarcoplasmic reticulum (S2,S1) TN-Inhibits actin-myosin binding unit Ca**

binds to TN-C [207],

1.8.3. Troponin | and Cardiac Diseases

CTnl has been known as a dependable marker ofazandiiscle tissue damage. It i

considered to be more sensitive and significanthyevspecific in diagnosis of the




myocardial infarction than the “golden marker” aét decades — CK-MB isoenzym
as well as myoglobin and LDH and LDBoenzyme!,

myocardial infarction would have an area of damalgedrt muscle and so woulosg

It is important to note that cardiac troponins amarker of all heart muscle damagen
U

likely to be wrongly elevatet®-212]
1.9. Plasma Lipid Profile

Total plasma lipid ranged between 400-600 nigjfl One third is total cholesterol,
one third is triacylglycerol and the other inclugdsspholipids, sphingolipids, fre
fatty acids and various types of lipoprotein frans.




packaged as lipoproteins. These macromoleculesvaier-soluble. Therefore, the

are complexes with proteins to form lipoproteire Ségure (1-9¥*3.

excretion from the intestine, and uptake and secrétom cells.The protein part of

lipoproteins is called apolipoproteift$*.

Apoprotein

Phospholipid ) Cholesterol

Triacylglyceride
(Unesterified)
Cholesterol

Fig (1-9) Lipoprotein particle?*!
1.9.1. Cholesterol

Is poorly absorbed. The body also compensates rigradbsorption of additional

cholesterol by reducing cholesterol synthé'sis'6!




liver and adipose tissue to provide a source akstenergy which can be mobilizeC

when required. For example, during starvation,cyfiglycerol containing both g

saturated and unsaturated fatty acids are catadlizmitochondria and then act as mg
L
U

source of energy production as ATP , and also aisngortant components of cellZw

membranes. It constitutes about ninety percenh@flipid in the chylomicron. It is ::
W
distant from chylomicrons by the action of the engylipoprotein lipase (LPL), =

W
L
located on the luminal surface of the capillary@hélium of adipose tissue, skeletzn

muscle, cardiac muscle, and lactating breast, abftbe fatty acids are delivered twj

these tissues either to be used as energy sourcedter re-esterification to n"

triacylglycerol for energy storage it play an imgamt role in metabolism as energ ::

disease and strokg?8l.

1.9.3. Lipoproteins




chylomicrons, VLDL, and HDL. Metabolism of VLDL wilead to IDL and LDL.

Metabolism of chylomicrons leads to chylomicron nemt formatioR?%. See Table
(1-1).

Table (1-1): The characteristics of the major lipopoteins 219

Lipoprotein Density Diameter % %

(g mL?) (nm) Protein Cholesterol | Phospholipid | Triglycerides

HDL 1.063— 5-15
1.210

LDL 1.019- 18-28
1.063

IDL 1.006— 25-50
1.019

VLDL 0.95-1.006 30-80

Chylomicrons <0.95 100-1000




to protein. The four major types of lipoproteing @hylomicrons, very Iow—density

lipoprotein (VLDL), low-density lipoprotein (LDL)and high-density lipoprotein -

(HDL).In addition to minor classe: IDL (intermedéatlensity lipoproteins, which aresg

intermediate between VLDL and LDL .

1.9. 3.2.1. Chylomicrons .

Chylomicrons are act to transport exogenougtady lipids including
triacylglycerols and cholesterol from the intessirte the tissues. Chylomicrons arf

the lowest density of lipoproteins and largest imesand contain the highesgs

L
percentage of lipid and the smallest percentageprotein. Chylomicrons are

assembled in the intestinal mucosa as a meansreptort dietary cholesterol anCa
U
TGs to the rest of the body. The predominant lipadschylomicrons are TGs.

Nascent chylomicrons formed in the intestinal macae secreted into the lymphatisg

system and enter the circulation at the left subafa vein through the thoracicy

duct?l, In the bloodstream, chylomicrons acquire apo@dtl apoE from plasmass
W

HDLs. In the capillaries of adipose tissue and rejsbe fatty acids of chylomicrons
U
are removed from the TG by the action of lipopmoigase (LPL), which is found ongs

the surface of the endothelial cells of the capé& The apoC-II in the chylomicronss
L

activates LPL in the presence of phospholipids @tdrns to HDI??2, The main =
W

sites for removal of chylomicrons are the muscld awver, lipoprotein lipase, an -




entering adipose tissue or muscle, these compoaredesterified and stored. The
smaller remanant particles contain mainly cholestnd pass to the liver where the

are metabolized furthé?? as show in figure (1-10)

Bile acids and LDL

cholesterol '. @
= @
/ eQe Apm (DL fepanitons
— = ""*-—-\--/-_ _ —
/ Endogenous — 6.._> \.../
cholesterol @ LDL receptors
Intestine Liver ( ) Extrahepatlc tlssue

Dietary fat

Dietary

\ cholesterol
Remnant\‘@ -
receptor/ I'f

|
\

[
I'
{

Chylomlcrons Remnants

ApoE O ApoE
%O ©.©

I
|
/
f

\
Co

Plasma LCAT
(lecithin—cholesterol
acyltransferase)

Capillaries

lipoprotein lipase lipoprotein lipase
Free fatty acids Free fatty acids

Adipose tissue, muscle Adipose tissue, muscle

Figure (1-10) Metabolism of lipoprotein 222!

1.9.3.2.2. Very Low Density Lipoprotein

HDLs[?241




also released as mentioned above. The actionayrigbein lipase coupled to a loss 0%
certain apoproteins (the apo-Cs) converts VLDLmtermediate density Iipoprotein

(IDLs), also termed VLDL remnants. The apo-Cs aangferred to HDLs. The

predominant remaining proteins are apo-B-100 ano-EapFurther loss of TGs™
converts IDLs to LDL particlé€* as show in figure (1-10).

1.9.3.2.3. Low Density Lipoprotein

IDL is converted to low-density lipoprotgiarticles (LDL), largely by the liver,

by removal of additional TGs. In addition to itgrmation from VLDL, some LDL is

recycled to the cell surface. The amount of LDLegor is regulated by the cellula
requirement for lipids, with the primary regulatdigid being cholester&f®. High
levels of LDL cholesterol are associated with etedarisk of heart disease. LD

cholesterol is the “bad cholesterol” of the popUlikarature.
The cellular requirement for cholesterol aseamirane component is satisfied ig

one of two ways: either is synthesized de novoiwithe cell, or it is supplied from a3




action of lipoprotein lipase. LDLs are the primgigsma carriers of cholesterol fo

delivery to all tissué&®.,

1.9.3.2.4. High Density Lipoprotein

apoproteins of HDLs are apo-A-l, apo-C-l, apo-Gatid apo-E. In fact, a major
U
function of HDLs is to act as circulating storesagfo-C-1, apo-C-Il and apo-E ag®

show in figure (1-10). HDLs are converted into epbtal lipoprotein particles my

through the accumulation of cholesteryl estBf8. This accumulation convertsis
L

nascent HDLs to HDLand HDL; fractions. .
U

Any free cholesterol present in chylomicron nemts and VLDL remnants (IDLs)®

L

can be esterified through the action of the HDLeagged enzyme, lecithin:g

L
cholesterol acyltransferase, (LCAT). LCAT is syrdized in the liver and so nameay

because it transfers a fatty acid from the C-2tmosiof lecithin to the C-3-OH of N
U

cholesterol, generating a cholesteryl ester andldgithin. The activity of LCAT s

U
requires interaction with apo-A-I, which is found the surface of HDLs. HDL is them

known to be protective against heart att&éks




Fig (1-11) Structure of Apo A-1 protein(?28l

1.10.Apolipoprotein - Al

early feature of atherosclerotic lesion formationtimately resulting
atherosclerosis. Apo-Al is a single polypeptid®13-amino acid with a molecula
weight of 28 KD 228l as show in figure (1-11). Its primary functiontis activate

LCAT within the HDL complex, which catalyzes thetexdication of cholesterol.

discriminator of angiographically documented corgnartery disease than HDL

cholesterd$??! .




phospholipid surfaces,much like logs on water. phespholipids are presumably®s
arrayed with their charged groups bound to opplystiearged residues on the pola

face of the helix and with the first few methylegreups of their fatty acid residues i -
hydrophobic association with the nonpolar faceheftieli¥>3., "

Apo A-1 appears to have effects on the atherossiernhibition, revers cholesterolus
transport and anti-inflammation. Oxidation of siecamino acid residues in Apo A-
1 may contribute to atherogenesis by impairing est@rol efflux from

macrophagé$l,

1.10.1. Apolipoprotein-Al and Heart Diseases

Atherosclerosis is a progressive disease that beggnintracellular lipid deposits in=

blood cells within artery walls, making the WBCssdelikely to become fat o

overloaded, transform into foam cells, die and gbate to progressive atheromag




Is present in roughly 0.3% of the Japanese popmabut is found 6% of those withey

low HDL cholesterol level&?Z,

1.11.Aim of the study

The aims of the presented study are to investithetdevels of some parameters s

diabetic complication and MetS on the levels okthparameters .

These parameters include:
BMI

Blood presure

Fasting blood sugar
25-(OH)D

APO A1 lipoprotein
CRP protein

Troponin |

1.
2.
3.
4.
5.
6.
7.
8.

Lipid profile




This study was conducted at Al-Hussein Teagliospital / Kerbala- Iraq and in=

inflammations.

2.1.1. Patients

criteria .

1. T2DM patients N=40 individuals, equally male anthéde were suffering from

diabetes since at least two years.

2. Patients with metabolic syndrome . N =50 dgumale and female.

abnormal cholesterol

Patients suffered from the following cases werdwsad from the current study :-
1. Patients on corticosteroid or thyroxin treatment.

2. Patients complain of chronic liver disease.

3. Patients with thyroid trouble (hyper or hypothyieid).




determined .
2.1.2. Control Group

A group of 30 apparently healthy individualsreveanged from(26 to 65)

subjects were have BMk 25 kg/n® ; N=30. ShowTable- 2-1.

Table- 2-1.-Details of subjects included in this gty

Subjects

With MetS 50
Type — 2 Diabetes Mellitus

Without MetS 40

Control (Non-Diabetic Subjects) BMI < 25 kg/n?

Serum fasting blood sugar, 25-hydroxyvitamif25-(OH)D], apolipoprotein-Al
(Apo-Al), hs- CRP (C-reactive protein), troponimrd lipid profile. BMI, systolic




different studied parameters; p < 0.05 was conedlstatistically significant.

2.1.3. Blood Collection

°C until the time of assays or analysis

2.1.4. Body Mass Index

the all sample subje&t¥’.

BMI = Weight (kg)/Square Height (hThe units of BMI is kg/ rh Body weight was
measured with a digital scale to the nearest 0.1 kg

2.1.5. Measurement of Blood Pressure

of an automated blood pressure measurement device.




2.2. Materials

2.2.1. Instruments

All the instruments and tools which are used irs ttudy are listed in the table
(2.2)):
Table - (2-2): Instruments and tools with their supliers

Micropipette and Multichannelf (Watson) Japan

Pipette




2.2.2. Chemicals
The chemicals and kits that were used in ttudysare listed in the Table - (2.3.
with their suppliers:
Table - (2.3.): Chemicals and kits with their suppers

Chemicals Source

25-OH Vitamin D ELISA Kit Eagle Biosciences USA

Apo-lipoprotein A1 (Apo-Al) ELISA Kit | Eagle Biosciences USA

I-CHROMA HS-CRP Test BioMrieux®sa. France

Vidas Troponin | Ultra (TNIU) Assay kit | BioMrieux®sa. France

Glucose kit Plasmatic , France

Total cholesterol MR kit Linear, Spain

Triglyceride kit BioMrieux®sa. France

HDL-cholesterol kit Linear, Spain

2.3. Methods

2.3.1. Determination of Blood Glucose Concentration

2.3.1.1. Principle

Glucose is oxidized by glucose oxidase to ghate and hydrogen peroxide
according to the following equatidti*:

GlismOxidase

D-Glucose + @+ H0 — H202 + D-gluconate

Peroxidase

— 4H>0 + Quinonimine




2.3.1.2.Reagents

Reagent 1 Buffer solution Tris buffer PH 7 100 mmol/l

0.3 mmol/l

Reagent 2 Glucose oxidase 10000 U/l
Peroxidase 1000 U/l

4-Amino-antipyrine | 6.2 mmol/|

Reagent 3 Standard Standard glucose 100 mg/dl
5.56 mmol/l

2.3.1.3. Procedure

Reagent Blank Standard

Working Solution 1 mi 1 ml

Standard - 10 pl

Sample or Unknown -

then they were measured at wavelength about (50%hroom temperature.

1.3.1.5. Calculation

sAnple
Glucose concentration = =---------------- x Caon of standard glucose

(mmoI/I) #ndard

Concentration of standard glucose solution = 10@ing/




2.3.2. Determination of Serum 25-OH Vitamin D cona&ration
2.3.2.1. Principle

The new 25-OH Vitamin D ELISA assay test kitlesigned for the determinatior®

and a known amount of biotin-labelled 25-OH vitarBincompete for the antibodyg®

promotes a color reaction. The color intensitynisgersely proportional to the 25-O

vitamin D concentratidf?! .

Table (2-4) Description state of 25-OHEFS

Description state of 25-OHD3 Concentration
ng/ml

Very severe Vitamin D deficiency |<5

Severe Vitamin D deficiency 5-10

Vitamin D deficiency 10-20
Suboptimal Vitamin D provision 20-30
Optimal Vitamin D level 30-50

Upper norm 50-70




2.3.2.2. Reagents
1. Micro titer wells, 12 x 8 strips, 96 wells coatedhwmonoclonal anti- antibody

(vitamin D2 and D3).
. Standards 1 -6 (CAL 1 — CAL 6) 6 vial , 1ml eacblored red —brown read
for use with concentration as:
Standard 6 5

ng/ml 60

. Control 1 +2 (Conc. 1 Conc. 2) 2 vial , 1 mtleacolored red-brown ,to be
diluted 1:26 in working strength biotin values tbe control are given on th
vial label.

. Biotin , 100 x concentrated; colored blue.

. Sample buffer , colored yellow, ready for use .

. Enzyme conjugate , colored blue, ready for use

. Substrate from TMB / bD,, ready for use.

. Wash Buffer (WASH) 10 x concentrated

. Stop Solution (STOP) ready for use 0.5 M sulphaaid.

2.3.2.3. Preparation of Reagents

A. Coated wells Ready for use.

B. Calibrators and controls: The reagents was mixed thoroughly before use.

C. Biotin: The biotin is a 100 x concentrate, was mixed thghby before diluting.
The required volume was removed with a clean pepftt and were diluted in
sample buffer (1 part biotin + 99 parts sample énff Example: 1 ml biotin
concentrate plus 99 ml sample buffer.

. Sample buffer: It was used for sample dilution after adding thatihi
concentrate.
. Enzyme conjugate:Ready for use. The enzyme conjugate was mixed




thoroughly before use.

F. Wash buffer: The wash buffer is a 10x concentrate. The quargiuired was
removed from the bottle using a clean pipatie diluted with deionized or
distilled water (1 part reagent plus 9 parigiltied water).

G. Chromogen/substrate solutionReady for use.

H. Stop solution: Ready for use.

o
o
o
o
o
o
o
o
o
o
U
o
U
o
U
o
U
o
U
2.3.2.4. Procedure .
. 200 ul of each pre-diluted standards 1 - 6, pre-dilutedtrol 1 and control o™

U

were dispensed into the appropriate wells. .

. 200 ul of each were dispensed patient sample dilutebiatin/sample buffer ®
into each well to be used. -

o

3. The wells were incubated at room temperature (€1&°+25 °C) for 2 hours. «

U

. After the 2 hour incubation, the samples were aspar or discarded from thety

dry absorbent surface to remove any droplets ohveasfer.
. 100 ul of Enzyme Conjugate were dispensed into each avell incubated for

30 min at room temperature (+18 °C to +25 °C).

clean dry absorbent surface to remove any dropfats&ash buffer.
. 100 ul of chromogen / substrate solution were dispenstal each well and

were incubated for 15 minutes at room temperatuttgowt shaking.

. The substrate reaction was stopped by addition06fud of Stop Solution to

each well (this caused the blue color to turn yejlo



9. Photometric measurement of the color intensity weagle at a wavelength of
450 nm and a reference wavelength between 620 mh6ad nm within 30
minutes of adding the stop solution

2.3.2.5. Calculation

determined.
2.3.2.6. Standard curve of 25-(OH)D determination
Result of the typical standard run with absorbameeeling at 450 nm shown o

the y axis against 25-(OH)D concentration showihen x axis.

Standard curve of 25(0OH)D3

Absorbance

60 80

25 (OH)D3 ng/ml

Fig. (2-1) :Standard curve of human 25-(OH)D obtained by ELISA
reader at wave length 450nm.




2.3.3. Determination of Serum Apolipoprotein-Al conentration
2.3.3.1. Principle

The apolipoprotein-A1l  (Apo-Al) ELISA assay Kkitdetermines human
apolipoprotein-Al according to the “sandwich” pijple. Apolipoprotein-Al in

samples and standards binds to antibodies whicbaated to the micro-titer platé!

After a washing step a peroxidase labeled deteamrbody is added. A secon™s

curve.
2.3.3.2. Reagents

. Anti-human apo-Al coated micro well strips — 12x&wplastic frame
. HRP conjugated affinity purified goat anti-apo-A12 ml

. Apo-Al standard (pre-diluted 1:10,000) — 1 ml (stat -20 oC)

. TMB/Peroxide Substrate color developer Il — 12 ml

. Stop solution: Sulfuric acid termination reagens(N) — 12 ml

. 15X wash buffer concentrate — 2 x 60 ml

2.3.3.2.1. Reagent and Sample Preparation:

1. The wash buffer provided in the apolipoprotein{Apo-Al) ELISA assay kit
was diluted 15 X , 1:15 using one part wash buff@mcentrate and 14 parts
reagent grade water.

2. Each serum or plasma specimen was diluted to bedtés10,000 with diluted
wash buffer.




3. Serial two-fold dilutions of the human apo-Al stardiwere preparedneat,
1:2, 1:4, 1:8, 1:16, 1:32. 1:64) with the dilutedsk buffer. The diluted was

buffer was used alone in the blank control well.

2.3.3.3. Procedure

. 100ul of diluted specimen or standard were added tt ea@cro well.

. The wells were incubated at room temperature fool@s.

. Each micro well were washed four times with dilutedsh buffer (dilute wash
buffer 1:15 with reagent grade water).

. 100 pl HRP conjugated goat apo-Al was added irtb aell.
. The wells were incubated at room temperature fool's
. Washing as in step 3.

. 100ul TMB/peroxide substrate was added and incubatedash temperature for
30 minutes.

. The reaction was terminated with 100f Stop Solution 0.5N sulfuric acid.

. The absorbance or OD was read at 450 nm after gisenglank control well for
zero the micro-well reader.

2.3.3.4. Calculation

1. The absorbance for each set references standantrojcand sample was

calculated

absorbance on vertical (y) axis and concentratiothe horizontal (x) axis .
. The corresponding concentration of Apo Ailg/dL) from the standard curve

was determined .




2.3.3.5. Standard curve of Apo A-Hetermination

The result of the typical standard runs vaiisorbance reading at 450 nm sho

on the y axis against Apo A-1 concentration shownhe x axis.

Standard curve of apo A-1

Absorbance

15 20
Apo Al ug/dl

Fig. -(2-13) :Standard curve of human apo A-1 obtaied by ELISA reader

at wave length 450nm

1.3.4. Determination of Serum HS-CRP Concentration

2.3.4.1. Principle




Testis displayed as an mg/L from |- CHROMATM Reader.

2.3.4.2. Procedure

1. ID Chip was checked and inserted onto the instrun®@mthat the Test Device

lot matches with ID Chip.
. A tube was took out containing Detector Buffer frogfrigerator and was left

it at room temperature for a couple of minutes.

. A puncture was made on the top of the detector twpbenserting an empty

blood collection capillary.
. A prick was made on a finger with a lancet. wholeod were drew with a
blood collection capillary.
. The capillary and the tube were collected into.one
6. The assembled tube was shook gently 5 times bgrsion to take the blood
out of capillary.
. The cap was removed off the top of tube. Two difpgagent were remove
onto the paper towel before applying to the cagtid
. Two drops only were applied onto the sample wed chrtridge
. Test Device was inserted onto the holde-tGHROMA Reader. Instrument
will automatically scan the Test Device after 3 min
10.The results were examined on the display scre&C6fROMA Reader.

1.3.4.3. Calculates:
The HS-CRP concentration of samples were readclsens of -CHROMA

Reader in mg/dl .




2.3.5. Determination of Serum Troponin | concentrabn

2.3.5.1. Principle

The VIDAS Troponin | Ultra (TNIU) assay is oneept sandwich enzyme-linked
fluorescent immunoassay (ELFA) performed with ariomated VIDAS or a
Minividas instrument?3®. A pipette tip-like disposable device, the SolilaBe
Receptacle (SPR), serves as the solid phase asawell pipettor for the assa
Reagents for the assay are pre-dispensed in thedseNIU reagent strip&3! .
All assay steps and assay temperatures are cewlttoji the instrument. The sampl

is transferred into the wells containing the coapeg(alkaline phosphatase-labeleg

mouse monoclonal anti-cardiac troponin | antibodifje sample and conjugate

fluorescence is directly proportional to the corcaion of analyte present in thels

o
sample.
2.3.5.2. Reagents

Each VIDAS Troponin | Ultra kit contains 60 tests.

1. The kit is comprised of: 60 TNIU reagent strips.eThNIU reagent strips

remaining wells are empty.
2. 60 Solid Phase Receptacles (SPR), The interioh®f($PR) are coated wit

mouse monoclonal anti-cardiac troponin | antibody.




vials of C2.
. TNIU Diluent, is ready-to-use. It is supplied aseo? ml vial and contains

human serum with preservatives.
6. One Master Lot Entry (MLE) Card.

2.3.5.3. Procedure

. The required reagents were removed from the refige.

. One TNIU strip and one TNIU SPR were used for esammple, control or
calibrator to be tested.

. 200 pl for each of calibrator ,controls and samples weiiged by using a

vortex type mixer.

. The TNIU SPRS and "TNIU" strips were inserted itfte instrument ,by this =
step the assay immediately is initiated and &l dlssay steps are performe
automatically by the instrument. .

. The results were analyzed automatically by the ademp once the assa o

cuvette for each sample tested.

2.3.5.3. Calculation
Concentration of samples were read from computere ahe assay complete

in ng/ml




2.3.6. Measurements of Serum Lipid Profiles
2.3.6.1. Total Serum Cholesterol
2.3.6.1.1. Principle

Total serum cholesterol (TC) was measuredraatg to the method described b

Allain, et al (1974), as shown in the following Cholesterol coricaion was

determined enzymatically reactidfi§!-

Cholesterol esterase
Cholesterol esters + HO > Cholesterol + Fatty

»

Cholesterol oxidase
Cholesterol + G > abst-4-en-3-one + bD>

Peroxidase
H-02 +Phenol +4-amino-antipyrine » Quinonimine (pink) + 4H20

2.3.6.1.2. Reagents
Reagents Composition
Reagent 1 (Buffer) Phosphate buffer 100 mmol/l

Chloro-4-phenol 5.0 mmol/l
Sodium chloride 2.3 mmol/l
Triton x 100 1.5 mmol/l

Preservative

Reagent 2 (Enzymes) Cholesterol oxidase 100 U/l
Cholesterol esterase 170 1U/I
peroxidase 1200 U/l
4-amino-antipyrine 0.25mmol/l
PEG 6000 Lemol/l
Reagent 3 (Standard) Cholesterol 200 mg/dl (5.17 mmol/l)




2.3.6.1.3. Procedure

The content of vial reagent 2 (Enzymes) wakeddo vial reagent 1 (buffer), mixa®

gently until complete dissolution (approximatelynihutes) to prepare work reagenty

The procedure was carried out as in the following:

Reagents Blank Standard

Reagent 1 ml 1ml

Demineralized water 10ul -
Standard - 10ul

Sample - -

The tubes were mixed and then let stands for 5 tesnat 37°C. Record absorbanc
at 500 nm (480-520) against blank. The color iblstéor 1 hour.

2.3.6.1.4. Calculation

ASampIe
Cholesterol (mmol/l) = -------------- x Conc. ofaadard cholesterol

AStandard

Standard Cholesterol Solution = (5.17mmo/l)

2.3.6.2. Serum Triglyceride
2.3.6.2.1. Principle

Serum Triglyceride concentration was deteadienzymatically according to th
method described by Allain (1982) and principle moek associated with Trinder
reaction, as shown in the following reacti&fg-

Lipase
Triglycerides »  Glycele free fatty acids




Glycerol Kinase
Glycerol +ATP > Glycerol-3-phosphate + ADP

Glycerol-3- phosphate Oxidase
Glycerol-3-P+ O _ > Dihydroxyacetone-p+HO-

Peroxidase
H202+4-chlorophenol+PAP »  Quimamine (pink) +4 H20

The absorbance of the colored complex (quinov@is proportional to the

amount of triglycerides in the specimen.

2.3.6.2.2. Reagents

Reagents Composition
Reagent 1 (Buffer) PIPES 100 mmol/l
MgCl, 9.8 mmol/l

Chloro-4-phenol 3.5 mmol/l

Preservative

Reagent 2 (Enzymes) | Lipase 1000 U/l
Peroxidase 1700 U
Glycerol-3-p-oxidase 3000 U/l
Glycerol kinase 660 U/l
PAP 0.5 mmol/l
ATP 1.3 mmol/l
Reagent 3 (Standard) | Glycerol equivalent to triglycerides 200 mg/dl
(2.28 mmol/l)




The content of vial reagent 2 (Enzymes) wadeddto vial reagent 1(Buffer),ul

reagent. The procedure was carried out as in tffeniog:

Reagents Blank Standard

Reagent 1 ml 1ml

Demineralized water 10wl -
Standard - 10l

Sample - - 10ul

colored complex is stable for 1 hour.

2.3.6.2.4. Calculation

Asample
Triglyceride Concentration (mmol/l) = --------------- X 2.28

'%tandard

Standard triglyceride solution = 200mg/dl
2.3.6.3. Serum High Density Lipoprotein-Cholesterol
2.3.6.3.1. Principle

centrifugation is then measured with total choledteeagent?41],




2.3.6.3.2. Reagents

Reagents Composition

Reagent 1 (precipitant) | Phosphotungstic acid 13.9 mm

Magnesium chloride pH 6.2 490 mmo

2.3.6.3.3. Procedure

The procedure was carried out as indicated infalh@ving table:

Reagents Volume

Serum 0.5 ml

The tubes were mixed vigorously, then letndtdor 10 minutes at room
temperature. Centrifuge 15 minutes at 1400-180Q Xhgen apply next procedur

which includes measurement of cholesterol in sugdant:

Reagents Blank Standard

Reagent 1ml 1ml

Distilled water 25ul -

Standard 2.58mmol/I - 25ul

Supernatant - -

L
L
L
L
L
L
L
L
L
L
U
L
U
L
U
L
U
L
U
L
L
U
L
U
L
U
L
U
L
Precipitant (reagent 1) 50 ul .
U
L
U
L
U
|
U
L
U
L
U
L
U
L
U
L
U
L
U
L
U
L
U
L
U
L
U

The tubes were mixed, and then let to stamts5f minutes at 37°C. The™

solution is stable for 1 hour.




2.3.6.3.4. Calculation

ASampIe
HDL-C Concentration (mmol/l) = ---------------- X.28

AStandard

Standard cholesterol solution = 2.58 mmol /|

2.3.6.4. Measurement ofserum Low Density Lipoprotein-Cholesterol

more common method in routine clinical 184
LDL-C = [Total-chol.] - [HDL-C]—-[TG/5 ]

Where all concentrations are given in mg/10q T / 2.22 is used when LDL-
cholesterol is expressed in mg/100 ml). The fafk&@ / 5] is an estimate of VLDL-
cholesterol concentration, and is based on theageeratio of triglyceride to
cholesterol in VLDL fractio3*?.,

In practice , the Friedewald calculation is readbnaaccurate, but there ares

several well-known circumstances under which thedéwald equation cannot be

mg/100 ml or in those that contain great amountclylomicrons (non-fasting

specimens). At high TG concentration, , the fa¢i@/5] as an estimate of VLDL-

cholesterol concentration is not appropriate bexaush samples can also conta

overestimate VLDL-cholesterol and therefore underege LDL-cholesterol.




The Friedewald equation has been found tobwe= accurate in samples with TQ

levels below 200 mg/100 ml, but the error becomescaeptably large (i.e. , <10%

2.4. Statistical Analysis

at TG concentration greater than 400 mg/100 ml. -
=
=
=

Statistical analysis was done by SPSSisstatl software (SPSS 20 forgt

value of <0.05 was considered statistically sigaifit.




3.1. Comparison between T2DM and control group

3.1.1 .Fasting blood suga(FBS)

The results obtained show that serum FBS was fggntly high in T2DM
patients group compared with normal control grdép< 0.001), Table (3-1).

The present study showed that serum FBS eteinegatively with serum 25
(OH)Ds , HDL- cholesterol, (r = -0.560, p=0.0001), (r 397, p=0.0001) gH

L
respectively show Figure (3-1,3-2) and also FBSatates non-significant with
serum Apo-Al(r= -0.085, p>0.05). While it has pivsitcorrelation with serum hs-2u
L

CRP and BMI (r= 0.305,p=0.003), (r=0.281, p=0.0@Spectively. Also it correlatesm
positively but non-significant with total cholestér LDL-C, VLDL-C, TG, Total-

0.011), (r=0.017), (r= 0.048), (r= 0.051), (r 212), (r = 0.082), (r = 0.190), (ra

u
:

:

cholesterol/HDL-C ratio, Troponin I, systolic andastolic blood pressure (r =gu
:

=0.163) respectively at p >0.05. E
u

.which is activated by many factors associated wik&@DM

hyperinsulinemia, excess weight , and an unhealigty?*>246]




3.1.2 . 25-hydroxy Vitamin D3

The results obtained show that serum 25-(OH)D vgsfecantly low in T2DM
patients group compared with normal control grggp< 0.001) as show in Table (3
1).

Serum 25-(OH)D correlates negatively with Tathblesterol/HDL-C ratio,
systolic and diastolic blood pressure, BMI and &PQr=— 0.540, p=0.0001), (r=
— 0.419, p=0.0001), (r=- 0.408, p=0.0001), (r=- 0.266, p=0.012), (r=- 0.295,
p=0.004) respectively as show in Figures (3-335), and it correlates positivel

cholesterol, LDL-C , TG and Troponin | (r=0.206), (r =— 0.218), (r = 0.227),
(r=— 0.04) respectively at p>@5.

More recently, animal and human studies have stggeabat vitamin D is a Fg




conflicting resultsi?>22%3 or the relationship did not retain statistical #igance in
multivariate models of diabetié¥!.

binding the active form 1,25-(Ok); to receptors are present on pancre@oells

and skeletal muscle, and the activating enzyme((9D-1a-hydroxylase, is

D3 status and cardiovascular risk factors (eg, Hgpsion)°7:2%8l

3.1.3. HS-C-reactive protein

The results obtained showed that serum hs-@&P significantly high in T2DM
group compared with normal control group (P <5)Dable (3-1).




The present study showed that hs-CRP prot@is increasing especially with?

patientswho suffer fromfluctuation N sugar leveland have these obtained results in consist
||
L]

with previous report which showed the positive tielsship between diabetes an®y
elevated hs-CRP*®9 and it agree with many researchers have studiea@ffiect of -

W
||
W
blood glucose fluctuation on the vascular compigret of T2DM [260.261] These -
||
studies confirmed that the blood vessel endothelwmendamaged greater by bloo
glucose fluctuation than by chronic constant hylyegmia as a result of increasin

oxidative stress T2DM patiefd®! therefore

3.1.4. Apolipoprotein- Al

The results obtained showed that serum Apaasl decrease in T2DM grou

compared with normal control group as show in €4BI1) at p<0.05.

0.136) , (r = 0.187) at p>0.05.
The results obtained in this study in consist@ith previous reports which
showed the positive relationship between HDL-C a@mb-Allevel 2% This is




may contribute significantly to the inhibition ofpA-Algene transcriptioff?a267bl,

3.1.5. Lipid Profile.

The results obtained showed that serum TG,| Tbialesterol, LDL-C show non-

BMI , systolic and diastolic blood pressure.

Secondly, TG shows a significant negativeadation with HDL-C (r=— 0.309,
p=0.003) as show in Figure (3-8) and a signifigaositive correlation with Total-
cholesterol/HDL-C (r= 0.575, p=0.0001) and a nagm#icant positive correlation
with LDL-C, BMI, systolic and diastolic blood ps=se at p>0.05 .

Thirdly, LDL-C has a significant positive cola@on with Total-cholesterol/HDL-
C (r = 0.745, p=0.0001) and has a non-signifiqaoditive correlation with BMI,

systolic and diastolic blood pressure and a non#sognt negative correlation with




Finally, HDL-C shows a significant negativerelation with BMI, systolic and
diastolic blood pressure (r= 0.297, p=0.004 ), (r = 0.463, p=0.0001), (r =
0.340, p=0.001) respectively.

These results are in a good agreement withpteeious report&%l. The lipid

[269]

3.1.6. Troponin |

The results obtained show that serum Tropbmas non-significant changen
T2DM group in comparison with normal control groag,show in Table (3-1).

This finding consist with previous study whiceported Patients with diabetes
show normal troponin-I level&?.

Troponin | showed non-significant correlatid-BS and serum 25-(OH)D, Apow

Al, hs-CRP, lipid profile, BMI , systolic and dtalc blood pressure .

The reasons for the normal results of Tropdrthat analysis must be conducte

myocardial necrosis occurs [271

12 hours from the onset of the chest pain , peak-&8 hour$’?,




Table (3-1): Comparison between diabetic and contfogroup in the measured
parameters

T2DM Control
Parameters atients P value
FEN:40) group (N=30)

[evi kg | 28002202 || 2365:126 || P<oo1
| systolic B.P. mmHg | 13322+336  [|119.00+ 252

I Diastolic B.P. mmHg | 85.60 + 2.51 | 78.50 + 2.87 | P<0.05
Fasting blood sugar, (mg/dl) 240.63 £101.91 100.20 +7.79 I P<0.001

| Cholesterol, (mgydi) | 201.68 +45.46 || 167.80 + 26.22

TG , (mg/dl) 167 10+2374 || 87.70+9.85 | I P<0.05

| s682:636 || 45602810 | | P<0.05

LDL-C , (mg/dl) I 120.8 +21.42 I 104.7 +27.61
78 +0.94 P<
! Total/ HDL-C Ratio 5.50 + 2.36 3.7809 —HO%

VLDL-C, (mg/dl) | 33.47:+1639 | m P<0.001

25-(OH)Ds , (ng/ml) | 17.00 +9.78 | 36.45+5.042 || P<0.001

| s74:106 || 13020470 || P<0.05
Troponin |, ng/ml 0.59+1.01 0.50 £0.513 I

iApo-Al, pg/dl | 190+099 || s565:2796 || P<0.05
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Figure (3-7): Correlation between serum Apo-Aland otal-cholesterol/HDL-C
ratio

in T2DM.
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Figure (3-8): Correlation between serum HDL-C andTG
in T2DM.




3.2. Comparison between metabolic syndrome and canot group

3.2.1.Fasting Blood Sugar

The results obtained show that serum fadtilogd glucose was significantl
high in MetS patients group compared with norn@html group. (p< 0.001) as
show in Table (3-2).

These results showed that serum FBS coreelgsitively with BMI

respectively show Figure (3-WVhile it correlates positively but non-significantl .

with serum cholesterol, LDL-C , VLDL-C, Total-chskerol/ HDL-C ratio ,Troponin
[, at p > 0.05 level of significant. Also correlatenegatively with serum 25-(OH)D
HDL-C, (r =-0.487, p=0.0001), (r=0.344, p=0.00) respectively Figure (3-10).

Vitamin D has an important role in the disorderghfcose and insulin metabolis

[278.279] 1t has been observed that vitamin D with calceupplementation produces ;




3.2.2. 25-Hydroxy vitamin D

The results obtained show that serum 25-(OH)D wgrgfeantly lower in MetS
patients group compared with normal control groo<(0.0001) as show in Tabl
(3-2).

Serum 25-(OH)D correlates negatively withruge hs-CRP, BMI ,Total-
cholesterol /HDL-C ratio, systolic and diastolidodd pressure respectively , = .
0.336, p=0.006), (r=— 0.409, p=0.001), (r=—0.449, p=0.0001), (r= 0.565
p=0.0001), (r=0.441, p=0.0001) respectively show Figures (3-113ib3) and .
positively with serum HDL-C , Apo-Al(r = 0.615, p£001), (r = 0.412, p=0.001)."

U
respectively show Figure (3-14). While it correkat negatively but non-mg

significantly with serum total cholesterol, LDL-T¢G and Troponin | (r = 0.229),
(r = — 0.054), (r =— 0.228), (r=— 0.058) respectively at p> 0.05 level ou

significant.

The present study showed increasing in dgstold diastolic blood pressureg

levels correlates with lower concentration of 294)O this accepted with previou

studies which confirm that patients with vitaminldyels below the recommendec®
U

75 nmol/l (30 ng/ml) have higher systolic and diistblood pressure level$!:282],
The present study showed that vitamin D ddficyeor insufficiency status wa
associated with an increased risk of metabolic syné these results are in goo

agreement with previous studies regarding theab®5-(OH)D in Met3283!

Potential mechanisms for the effects of vita on glucose homeostasis hav

been suggested based on the findings from anindairavitro studies. It appears tha




glucose transport in cells. It also indirectly affeinsulin sensitivity in tissues such a

skeletal muscle and fat by regulating extracellutaicium level and ensurings

adequate intracellulaytosolic calcium pool, which is essential for ingtmediated &

intracellular processé®d!

3.2.3. Hs-C-Reactive Protein

The results obtained show that serum hs-CRP wasifisantly high in MetS
patients group compared with normal control grdix0.01) as show in Table (3-2).

Serum hs-CRPcorrelates positively with BMI, Cholesterol, systolblood
pressure (r =0.351, p=0.006), (r = 0.479, p=0.00tN.267, p=0.002) respectively
It also has a positive non-significant correlatwith, LDL-C , TG ,Troponin I, Total-

cholesterol/HDL-C ratio at p>0.05 , and it has riegdy significant correlation with ®

serum HDL-C and Apo-Al(r=— 0.457, p =0.001), (r = 0.448, p=0.001) -
respectively. .

The results obtained in this study are inststent with previous report whic .
showed the positive relationship between MetS dadated hs-CRMP®, Hs-CRP

became a significant predictor of MetS risk eveterafdjusting with body masse

index, family history of diabetes mellitus, smokiagd other factorg®*264 HS-CRP |

concentrations have also been observed to prediet development of uf

hypertensioli®4d. By the results of this study showed a negativeetation between =

deficiency as mentioned in the previous sitily .
||

Vitamin D performs different functions bessdigs well-known role in calcium- [u

W

L
phosphorus metabolism, as indicated by the presainagéamin D receptors (VDRS) g




25(0OH)D level&®, The suppressive inhibiting effect of 1,25-dihydraitamin D in

different autoimmune diseases, and in vitro angvno findings of vitamin D induced

changes in immune functidAl.

3.2.4. Apolipoprotein-Al

The results obtained show that serum Apowels decreased in MetS patient

group compared with normal non-obese control grasshow in Table (3-2).

Serum Apo-Alhas a negative significant cotre@hawith Total-cholesterol/ HDL-
C ratio, BMI, TG, systolic blood pressure £=0.408, p=0.0001), (r =0.263,
p=0.028), (r= -0.303, p=0.011), ¢=0.467p=0.0001) respectively Figure (3-153m

While it has a negative insignificant correlatioithwdiastolic blood pressure, Tota
L

cholesterol , LDL-C and troponin | (r = 0.216), 10.030) , (r = 0.034) , (r = 0.013)%
respectively at p>0.05 . The results also show ghli significant positive "
correlation with HDL- C (r =0.653, p=0.0001) Figyf:16) .

As was mentioned above from obtained resaltegative correlation betweer®

Apo-Allevel and obesity which consistent with pos report$®® 2%%This results

also showed reduced levels of HDL-C and Apo-Alleve MetS patients which =g
consistent with previous studi®. Apo-Alis the major protein component of HDL

then reduced concentrations of HDL and apolipopmetd promote the

accumulation of cholesterol in the vessel wall bzadl to atherosclerosis.

Inflammation and dyslipidemia may also expléie link between obesity ancgs

endothelial dysfunction. Adipose tissue, especiaibgeral fat, is known to producesg




pro-atherogenic processes at the arterial walludicg inhibition of LDL oxidation,

prevention of monocyte adhesion and chemotaxisuatezh in macrophage

L
L
L
formation, and inhibition of endothelial dysfunctiand apoptosig®?., .
L
3.2.5. Lipid Profile .
-
L
L
L

The results obtained showed that serum Tdiallesterol, Total-cholesterol/HDL-
C ratio, TG , LDL-C ,VLDL-C were significantly highn MetS patients group &
compared with control group . while serum HDL-Cdewas significantly lower in
MetS patients group compared with normal controlugrat( p< 0.001), as show i

Table (3-2).

BMI andsystolic and diastolic blood pressuneere significantly high in MetS

patientggroup compared with control group (P < 0.001) ,|l&4B-2).

Firstly, serum total cholesterol showed a fasicorrelation with TG, LDL-C,

pressure at p>0.05 .
Secondly, TG shows a significant negative datien with HDL-C (r =— 0.407,
p=0.0001) and a significant positive correlationhaBMI, Total-cholesterol/ HDL-C




HDL-C (r= 0.747, p=0.0001) and a non-significansipge correlation with BMI,
troponin | ,systolic and diastolic blood pressamd a non-significant negativ
correlation with HDL-C.

Finally, HDL-C shows a significant negatiserrelation with Total-cholesterol/
HDL-C , VLDL-C , BMI , systolic and diastolic blabpressure (r = 0.721,
p=0.0001), (r = 0.405, p=0.001) , (r=- 0.354, p=0.003), (r = 0.509, p=0.0001),
(r =—0.404, p=0.001).

As mentioned above the results are in a gog@ement with the previouss

epidemiological studies, which found that the pfenee of dyslipidemia was higherss

in high BMI subjects than in normal weight or BNf-304 "
-
These results indicate that serum (VLDL-G/ele are directly and independentl
related to obesity. The well-known inverse assamabetween obesity and seru .
HDL-C is not independent, but secondary to the atlv VLDL-C or TG levels
associated with obesity. While associations of iyp@sd lipoprotein cholesterol are

found, far fewer occur with apolipoproteins, espégiapo-Al.

These results agreement with the previoudegpiological studies, which found
U

that the prevalence of dyslipidemia in the obesigy be associated with MetS anf
U
insulin resistand®32%I Insulin is a lipid synthetic hormone, thus altEmnain a gene ::
||
L

lipoprotein (VLDL) in the liver. At the same timmsulin resistances can also declinag




3.2.6. Troponin |

Results obtained show that serum Troponinohcentration were a non-
significant change in MetS patients compared wdhtml group. Troponin | level
was 0.62 +1.16 in MetS patients group vs. 0.5054 Gn control group as show in
Table (3-2).

constriction of the cardiac blood vessels.

damage, not just myocardial infarction, which i® timost severe form of heary

W
||
W
It is important to note that cardiac tropanigre a marker of all heart muscleg
W
||
W
||

disorder. However, diagnostic criteria for raisebponin indicating Myocardial g
||

conditions that directly or indirectly lead to hearuscle damage and death can al

increase troponin levels, such as renal fatie




Table (3-2): Comparison between metabolic syndromand control group in the

measured parameters

Parameters Control M_etS P-
roup (N=30) Patients Value
9 (N=50)

I BMI, kg/ m? 23.65 £1.26 34.13 £ 6.722 P<0.001
Systolic B.P. , mmHg 119.00 + 5.52 140.01 £ 6.26 P<0.001

Diastolic B.P., mmHg 78.50 + 5.87 89.00£5.74 P<0.001
Fasting blood sugar, P<0.001
= s 100.20+7.79 | 247.16 + 109.65
(mg/dl)
Total Cholesterol , P<0.001
167.80 t 26.22 206.44 + 46.34
(mg/dl)

TG , (mg/dl) 87.70 + 9.85 191.09 + 30.72 P<0.001
HDL-C , (mg/dl) 45.60 + 8.10 29.61+5.71 P<0.01
LDL-C , (mg/dl) 104.7 + 27.61 139.03 + 24.07 P<0.05

Total/ HDL-C Ratio 3.78£0.94 731 P<0.001

VLDL-C, (mg/dl) 17.70 £1.949 38.32 +16.40 P<0.001

25-(OH)D; , (ng/ml) 36.45 + 5.042 16.48  9.59 P<0.0001
HS-CRP , (mg/L) 1.30 £ 0.470 4.13 +2.02 P<0.01
Troponin | , ng/ml 0.50 £ 0.513 0.62+1.16 E
Apo-Al , pg/dl 5.65 + 2.796 1.89 + 1.01 _
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Figure (3-9):Correlation between serum Blood glucasand hs-CRP in MetS

patients

w b b
i © wun

R?=0.2376

N W
i O

25-(OH)D; (ng/ml)

[y
o

o un

FBS (mg/dl)

Figure (3-10): Correlation between FBS and 25-(OH)Dn MetS patients
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Figure (3-12): Correlation between serum 25-(OH)D iad systolic BP in MetS
patients
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Figure (3-13): Correlation between serum 25-(OH)D iad Diastolic BP in MetS
patients
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Figure (3-14): Correlation between serum 25-(OH)D ad HDL-C in MetS
patients
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Figure (3-15): Correlation between serum Apo-Aland otal-cholesterol HDL-C
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Conclusions

. The present study show significant decrease imunselevels of Apo
Al,HDL-C with a significant elevation in CRP, TGDL-C, Total-
Cholesterol, systolic and diastolic blood pressure MetS patients
compared with control group.

. These risk factors are threatening for heart desas MetS patients as
compared with control group.

. The present study revealed a deficiency in vitanih in over
weight/obese  women with MetS and T2DM patients artkis
deficiency has inverse correlation with FBS, CRPFG, Tsystolic and
diastolic blood pressure while it correlates pwsiy with ApoAl and
HDL-C.

. ApoAl was correlated negatively with Total-cholest#HDL-C ratio,
BMI, TG and systolic blood pressure.

. There is no significant difference between malesd afemales in
patients with metabolic syndrome.

. There are significant increase in hs-CRP level @émasof T2DM which
undergo uncontrolled or fluctuation in sugar level.

. The increase Total/HDL ratio and decrease 25(OHHDL-C and
Apo Al lipoprotein seems to be a very effective wafy characterized
predicted risk of cardiovascular in MetS irrespexti of their
lipoprotein abnormality. Patients with diabetes wetabolic syndrome
can have normal LDL-C level but possess aspectsatbérogenic lipid
profile, and these individual often have a highioatof  Total-
cholesterol/HDL and less Apo Al concentration whith correlates
with cardiovascular risk.

. The results showed insignificant difference in tleel of troponin I,
which its presence in the serum mean presence danagthe heart
muscle. Therefore it is not considered as a predictisk factor for
heart diseases.




Recommendations

. Study of the correlation between 25-(OH)Dand development of

metabolic syndrome.

. Physicians should focus at tests: apo-Al, Total/HDfatio and
inflammatory marker
tests in diagnoses the pathogenic case to the hieacause these

parameters more accuracy.

. Study the correlation between elevated 25-(OH)D ellevand
dyslipidemia with the development of vascular capgilons in MetS
patients.

. Study the correlations between hs-CRP and ApoAvet patients.

. Study the correlations between serum ApoAl andragfemic agents in

MetS patients.

. Study the correlations between 25-(OH)D with vasiowantioxidant

status in MetS patients.

. Study the correlation between 25-(OH)D and BMI iet8 patients .
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