Y A= »}@@o »}@@o »}@(40 »}@@o »}@@o »}@@o »}%o >>©<<o »}@@o »}@@o »}%o —
A i A

%
ACEACEACE AT AT A EAE A AT AT A A

:01 X<o

e O T—




@ - I ‘ - I ‘ - I ‘ - I ’ ‘0‘%‘0‘ Sy O — - O I— O I (O I Sty Sty Sty

O —

O I—

- O I—

Sy

) A5 HIE'!'
Laalal) e glaall 48

ala
Jua

Y A= »}@@o »}@@o »}@(40 »}@@o »}@@o »}@@o »}%o >>©<<o »}@@o »}@@o »}%o —
0 )

ALWA AKL

@<°>X><<°>X><<°>XX<°>X><<°>X><<°>X><<°>X><<°>X><<°>><><<°>X><<°>X><<°>

—l —Cl —l — —l —d et O T el O T el O T

e O T

el O T

e O —

e O T—




S

/% 7’%@7 Qz ;

AIREA INIERSITY

~ 4 EVALUATION OF POSSIBLE PROTECTIVE EFFECT OF
B CARVEDILOL AGAINST CARDIOVASCULAR

|

) |
l COMPLICATIONS INDUCED BY DIABETES IN RATS i
.. - i

- ( BY ¥

Mahmoud El-Sayed Mahmoud El-Daly

|

. -. E\ B.Sc. Pharmaceutical Sciences, Alexandria University, 1999,

' Demonsirator, Department of Pharriacology and Toxicology,
Faculty of Pharmacy, Minia University

THESIS |
Submitted in Partial Fulfillment of the Master Dégree in
Pharmaceutical Sciences
(Pharmacology)

Under supervision of

mp————r——
'

_ Prof. Dr. Prof. Dr.
Mohamed Montaser A. Khalifa  Safwat Abdel Hady Mangoura |
Professor of Pharmacology, Faculty of Professor of Pharmacology, Faculty of
Pharmacy, Minia University Medicine, Assint University

Dt. Mohamed Ahmed El-Moselhy

Lecturer of Pharmacology,
Faculty of Pharmacy, Minia University

2007

s

b T r—— T a1 = = —rr—




M
;
w

J

w

’i

)

N

-3

1

b e S L B B A e o P N A e P A o e S e B G A b s
- ' k "

L

=

o
11...'1

)
L

D

e L P P el L o Ll e e L e P B i g2 0 P T ;

L

o o et e A e e e e e e S i L i i A S o o A S e e i

L
h

%



=",

..s.. .r.._/ T S e e e e e e e S T e e S Rt e el o e Don b e D el e e Db e e et aa iR i S g e e e e e e L A i o e

b

e

el

'H}‘-“:}#""M

.
u

Ll T S e e e e
H

-
LA

*r e

23l

i

/it

e

-
LA
b

Bty

B

st gt o

L
aodnded

'.q.u':_.n/.-
[

R
+

R T

-

feet .-/I 4.':/."

0 my Mother,
beloved Wife and
lovely son, Syad....

el el

NS S,

o

e

e R

A .
e
S
. . . . i
Tl Sl el T e e T el LTl T e L L e e D e e e e e ....w.w...q,.n..z..en.u..\.mx.\.”x.f.m?ukv)..‘.v..mx\...\w......“.t..“b”. ....w.&..w&..\inf&m.&x.”..\.....v\.\._.x.v..xx.\..ﬂ."\...\\.v”...w........uv..\xx.“.”_.\...."...\x..w..u..x".V.menrmu.\\..x\.”_.”.._...\\....m..d,. e H.x.\.".\..”_..“..\\..u\u\\.“_.“ﬁ\\.....\.:._ R .....\...mv.\“.“."\m.
. Lo ! T
-z ' . ..
. n 3

e



APPROVAL SHEET

Name of Candidate:

Mahmoud El-Sayed Mahmoud El-Daly by
Title of Thesis: B

EVALUATION OF POSSIBLE PROTECTIVE EFFECT OF CARVEDILQL
AGAINST CARDIOVASCULAR COMPLICATIONS INDUCED BY
DIABETES IN RATS

Dissertation submitted to Minia University in Partial
Fulfillment of the Master Degree in Pharmaceutical Science

(Pharmacology), and has been approved by:

A5 Prof. Dr, Ahmed Fahmy Ahmed: Oekadiwd

Prof. of Pharmacoingy, Facnity of Pharmacy, o
Zagusgp University

g Prof. Dr. Adel Mohamed Ahmed : . }Q//{JS reos SOOI

Prof’ of Pharmacology and Vice Doan of Faculty of Pharmay,
Helwan, University '

=
&5 Prof, Dr. Safwat Abdel-Hady Hafez; e ST W&\%ﬁ LI, ..
Prof of Phatmacalygy, Fanlty of Madivine,
Assint University

Date; 2/9/2007 ARERALIL - e



ACKNOWLEDGEMENT

First, my deepest and humble gratrude to the Almighty Allah the source -
of all gifts in which we prosper.

I am greatly honored to express my deep gratitnde to Prof. Dr.
Mohamed Montaser A. Khailfa Professor of Pharmacclogy, Departunent &f
Phatmacology and Toxicology, Faculty of Pharmacy, Minia University for his
supervision, keen and continuous guidance, kind advice, marvelous support. His
planning, constant support and encouragement together with his valuable
directions made the accomplishment of this work possible. T have been greatly

inspired by his endless enthusiastic driving power,

Deep thanks are expressed to Prof. Dr. Safwat Abdel Hady Mangoura,
Professor of Pharmacology, Department of Phatmacology, Faculty of Medicine,
Assiuc University for his initiaden and assignment of the subject of this thesis,
valuable help and kind advice during carrying out the research wotk, But for his
support, nothing would have been done.

Also, 1 would like to express my grateful thanks to Dr. Mohamed
Ahmed M. El-Moselhy, Lecturer of Pharmacology, Department of
TPharmacology and Toxicology, Faculty of Pharmacy, Minia University for the
suggestion of the idea of this work and continuous help and support.
Consultations-at our weekly meetdngs were critical in establishing my research

direction and developing my understanding.

Grateful thanks are expressed to all of the staff members of the
Department of Pharmacology and Toxicology, Faculty of Pharmacy, Minia

University for their advice and continuous nelp.

Finally, sincere thanks arc for the technical staff of the Department of
Pharmmacolopy and Toxicology and the Central Lab Facility, Fzeulty of
Pharmacy, Minta Untversity for their keen help and support.



E 3

TABLE OF CONTENTS

TABLE OF CONTENTS
LIST OF ARRREVIATIONS
LIST OF TABLES

LIST OF FIGURES

1 INTRODUCTION
I, AIMOF THE WORK

Il REVIEW OF LITERATURE
l DIABETES MELLITU

L1 Historical Bechground

£2 Definition and Classificatic

1.2 Epideriofogy of Diabetes Mol

L3k Horldwide Prevaierce of Diabeies

132 Fiiabetes Mefliine fn Eq

1y Lhictogy of Diabeies Mellitus

L4l Tvpe 1 Diabeley Meliitus

142 Tvpe 2 Diabetes Mellinsg

1.5 Complications of PDiabetes Melfitus:

Li L Avcule Complications

132 Chronte Complications
L CARDIOVASCULAR COMPLICATIONS OF DIABETES MELLITUS
21 Microvascular Complizations (Microangiopathies)

2.1.1.Diabesiz Reitnopathy
2.1.2.Diabettz Nephraparhy
2.1.3. Digbetic Newroparhy
23, Macrovascular Complications (Macroangiopathies)
2.2 L.Coronary Heart Diseases (CHD,
2.2.2 Hyperiznsion
2.2.3.Strovke
23 Diabetic Canlipmyopathy
2.4, Mechanisins of Diabetic Cardiovascolar Complications
241 Sesrewnic Fuctors fafluencing Disberic Complicoiions
24 1.1 Hyperiension
2412, Sympatheric Nervous Sysiem
2.4 1.3, Advanced Glyearton End Products
4.2 lwracelfular Comtequiences of Diahelic Metabolic Devangements
24.2.1, Increased Miraceifular Glucose Concenlration
24.2.2. intraceltular Redox imbatance and Oxidative Siress:
2.4.2.2 L Activation of the Polyel pathway
2.4.2.2.2 Fertase Phoiphate Pathway

oA e

e T R P el

[ I e o e T T =T S
L L T R = T = T - A P . T o T A Y . B

L 3

L ]




24

249

24

Cad

il
12
33
3

242 2.3 Mitochordrial Superaxide Produciion
2.4.2.2.4. Activity of Yaseular NAD{PIH Cvidase
2.4.2.2 3. Endothelial Mitric Qxide Synthase (NS Activity
2.4.2.2.6.Tyrosine Nitraiion
2.4.22.7.0ther Sources of Orxidative Strasr
24228 Endigenous Antinxidunt Defense

4.3 Increased Flux Through Hexosamine Paitnuay

2.4, Aliered iniraceliular signal trarsduction:
2.4 24 1 Activated profein kinase ©
24.2 4.2 Vascular Insulin Resistance
2.4.2.4.3 Mitogen Activated Protein Kinases

23, Ahtered Regufution of Extracelfutar Sigrading Moleente:
2.4.2.5.1.Growth Factors and other Regilators of Cell Growih
2.4.2.5.2 Activation of the Renin-Anziorensin Svstens
14253 Enrfﬂn'hel':r'af-ﬂerr've:f Vasoaritve Fuctors
24254 Miteie Oxide
24255 Prostacyclin
2.4.2. 5.6 Endothelin-1

ORESITY |

Definition, Imporiance and Prevalence:

Mearuras of Obasity.

Pathaphysiology of Obesity

31 Genefics versus Exvironmental Factors

J32 Metaholic Predictors of Weight Gain And Obestiy

34
i3

3
14

Patterns Of Body Far Disivibution And Risk 0f Diseuses

Obesity av an Inflemmaiory State

5.4 Adipose Tivene As 4 Mediator of fnflamnation And Ity

Disorders Associated With Obesity

361 Oesity And frsulin Resistane:

i

6.2 Obesity And Type 2 Diobeics,

363 Obesity And Cordiavasemlar Divease:

J

3

4,
4.1
42

421,
422
£23

A4, Obesity And Dysiipidemia

6.5 her Comsequences Of besity:

BETA-ADRENERGIC BLOCKERS
Introduciion,
Fharmacolegy of Lhlaskers:
Classifieation of f-blockars:

Fharmacokiretics of f-blockers:
Mechanisms af aetfan of S-blockers:

L 3



-—

»

L ]

424 Adverse effects of f-blockers
4240 Caordigvaseulae:

1242 Puimonary.

4143 Melgholic:

4.2.4.4 Ceniral effects:

3 CARVEDILOL

51 Divcovery and Chamistry
3.2 Chemical Struciure
13 Pharmazofenaifcs of Carvediiol
54 Pharmacodynamics of Carvedilal
53 Clinical Effectivencss of Carvediiof:
5.6, Side Effects:
¥, MATERIALS AND METHODS
I- Chremicely
2 Animais

I Erperimenial design
4- Blood Sompling and Euthanasia

5 Tissiee Isofation and Preparaiion

d- Delermination of Serum Ghacose Level

- Lrafl (Hucase Tolerance Test (OGTY)

8 Deferminenion of Serwm Insufin Concentration

- Determiration of Insulin Resistance, Insulin Sensiiivity, And F-Celf Function

- Determiration of Serum HDL-C Level

i2- Determingtion of Serum Trighycerides (TG Level

13- Estimaiicn of Serum LDL-C Vafues

id- Defermination of Lipid Perasidation irt Surn and i vocardiol Tissue
13- Delermination of Myocardial Superoxicts Dismutase (SOL Activigy
16- Dutermination of Myscardial Caralase (CA T dvtivige

e Determination of Serum Advanced Gipasylation End Products:

13- Determination of Myvcardial Tissue iotal af mitrctelnitrite (Tofal NOL} Concentration

19- Determination of Total Tizsue Protein:

20~ Statistical Anafests:
V. RESULTS

I Effect of High fat diet feeding for 3 month on different peramesery n rai

5

2, Effect of HF Dofeeding for 3 months on hody compasition index and its alteraticn by various

fredfmants:

3. Effect of FFD-fovding for 3 months on heary weight index (WD and ity alteration by

VFTCNES Bregnime s

85

85

d Effect of HFD-feeding for 3 months on Savting serun: ghicase fevel (F: ) and ir alteraticn

&y various ireotments: 8B
3 Effect of HFD-feeding for 3 manths or pral Bluivose tolerance fest (OGTT) and ity afteration
by various treatments: L

-*

it

L



L 3

A, Lffect of HFD-foeding for 3 months R fasting serwm insedin (FST) and its alteration By
Variaus [remiments: ' 9p
A Effect of MFD-foeding for 3 months on Breell function (i CMA2-835) vnd s afieration b 1
Various freaiments; o3
i Effect of HED-foeding Jor 3 months on humeosiasis made] assessient ingulin sensitivigy
poremeter (FHIOMA 2.5 %) ond it alteration by variour treatments- 25
g Effect of HIFD-feeding for 3 months on homensiasis madel assessment insulin resistancy
{EMAZIR) and its alieration by various treatmenis: (90
0. Effect of HFD-feeding for 3 months on serum total chiolesterof (TC} fevels and its citeration
by varions treatments: 162
i Effect of HED-feeding for 3 mumths on serum High density Kipoprotein chalovicrot (HBL-C
and its alferation by various freatmenty- 104
12 Effect of HED-feading for 3 months on serum trighycerides (TGl and its clterution b 15
Yarions freotments: 06
1i. Effect of HF, D-feeding for 3 months on serum fow density Npoprotein (LDE) cholesteral
levely and its alteraticn b W variong freatmenis: ks
M. Effect of fIF, D-feeding for 3 months on serem level of thioharbiturie acid reactive subotaices
(TBARS) and iiy alteration by various weaiments- : L1
3. Effect of HFD feeding for 3 months on myocardiol oxidative svess fevel measured s TEAPS
and it alteration by variow ireatments: 1]
fo.  Efctof AFD-feeding for 3 months on mocardiof superaxide dismutase (SOL) activily and
ifs afteration by various ireatmantr: 113
7. Effect of HF D-feeding for 3 months on m yocardial cataiase {CAT) cctivity and s alteration
by varfous freatmems: if5
I& Effect of BFD-feedi, ng for 3 manths on seru fovel of AGES amd its alteration By various
freaimeims; 17
4 Effect of HFD-feeding JSor 3 months on mvpecardial NO fevel measyred a5 toial NO© (WO
NO3)and itz alteration by vavious freatments: Hg
Vi DISCUSSION : i21
VIL SUMMARY AND CONCLUSION ' 147
VIIL. REFERENCES. 154

*

Iv

L



+*

LIST OF ABBREVIATIONS

“ACE Angiotensin Converting Enzyme
ADA Ametican Diabetes Associaton
Al Aminoguanidine
AGEs Advanced Glycation End Producrs
Al Angiotensic I1
AUC Arca Under the Curve
BMI Bady Mass [ndex
CAT Catalase
CGRP Calcitonin Gene-Relared Pepade
CHD Coronary Heart Diseazc
CML Carbaxymethyl-Lysine
CNS Central Nervous Systemn
CRP C-Reactive Protein
CSSN Capssicin-Sensitive Sensory Neurons
CVD Cardiovaseular Diseuses
DAG Diacylglycerol
DCM Diabetic Cardiomyopathy
DEKA Diabheue Ketoacidnsis
DM Diabetes Mellings
ED Endothelial Dysfunction
EDNO Endothelial Derived NO
EDRF Endothelial Detived Relzxing Factor
ELISA Enzyme-Linked Immunosotbent Assay
eNOS Endothelial Nitric Oxide Synthase
Ep Epinephrine
ERKs Extracelhwlar Sipral-Related Kinases
ESRD LEnd-Stage Renal Disease
ET.1 Endcthelin-1
FﬁD.Hg Reduced Flavin Adenine Dinucleotide
FBG Fastng Blood Ghicose
FFAs Frec Matty Acids
F5G Fasting Serum Glucose
F5I Fasting Serumn Insulin
G-5-PDH Glucose-6-Phosphate Dehydrogenase
GAPDH Glyceraldehyde-3-Phosplate Dehydrogenase
GFAT Glutamine: Fructose-6-Phosphate Amido-Transferase
GLUT1 Glucose Transporter 1
GLUTs (Fucose Transpotters
GSH Reduced Glutathicne




L 2

L

GSEG
HEA1-
HDIL

HFD

HH3
HOMA2-RY,
HOMAZ-IR
HOMAZ 8%
HWI

IGFE-1
TKK-p

IL-6

INOS

IR5-1

I54

IxB

JNKs

LDC

LDL
MAPK
MDA
MMPg
MSA
NADH

NE

INFkB
uNOS

NO

MNOS
OGTT

P38 MAPK
PAI-1

PBS

PGI,

FPEC

PLC
RAGE

RINS

Cradized Clurathione

Glycosylated Haemaglobin Ale

High Density Lipoprotein

Fligh Fat Diet

Hyperglycemic Hyperosmolar State

Homeostasis Model Assessment-2 Bera Cell Funcron
HMomeostasis Model Assessiment-2 Insulin Resistance
Homeostasis Model Asscssment-2 Insulin Sensitvity
Heart Weight Index

I'nsulin-Like Growth Factor-1

Inhibitor k-B {IkB) Kinase

Inzerdeukin-6

Indueible Nitric Oxide Synthase

lnsulin Recepror Substrare-1

Intriasic Srmpathamime:dc Activity

Inhibiror x-B

NH,-Terminal Jun Kinnses

Larpe Dose Carvedilel

Low Densiry Lipopraoteir.

Mitogen Activated Prorein Kinnse
Malondialdehyde

Mateix Metalloproteinascs

Mernbrane Stabilizing Acriv.ity

Reduced Nicotnamide Adenine Diauclectide
Norepinephrine

Nuclear Factor Kappa B

Neurgnal Nitric Gxide Synthase

Nitrie Oxide

Nitric Oxide Syuthuse

Ornal Glucose Tolerance Test

Per Os; arally

P38 Mitopen Activared Protein Kinages
Plasminogen Activator 1shibitor-1

Phesphate Buffered Saline

Prostaglandin L, (Prostacyclin)

Protein Kinase

Phespholipase C

Receptors For Advanced Glycation End Products
Reanin-Anpiotensin Syseem

Reactive Nitropen Species

vi

»



L

ROS
SAPKs
SpDC
SERCA
50D

TIDM
T2DM
THA
TBARS
TCA
TGe
TINF-x
UKPDS
YLDL
WHO
WHR
XOR

Reactive Oxygen Species

Stress-Activated Protein Kinases

Small Dose Carvedilol

Sarco {endo)plasmic Reticulum Ca®* -Atpase
Superoxide Disinutase

Streptozotacin

Type 1 Diabetes Mellins

Type 2 Diabetes Mellitus

‘Thicbatbiture Acid

Thiobarbituric Acid Reactive Substances
Trichloroacede Acid

Triglycenides

Tumnr Necrosis Factor-Alpha

United Kingdom Prespecrive Diabetes Study
Very Low Density Lipoprotein

World Health Organizztion

Waist T'e Hip Ratdo

Manthine Oxidoreducuse

F' S

vii



"

L

LIST OF TABLES

Table (I): Different Forms of Digbetes Heﬂitus............,.....".- .............................................. g
Tabfe (2): Effect of feeding the rats o HFD for thrae moniks on different pararmeters au. 76

Table (3): Effect of HFD on body composition index and ity alteration by various
I B I PR, cirstisntssat cmrn s smas memaemsnas tesas s oot b smerm e raatmess ot eas smpemerPr AP eS rems B

Table (4}: Effert of HFD on heart mefgfrt index (HWI) and Iz alteration by various
fragrments: A —— R LA A L b &7

Tuble (5): Effect of HFD on fasting serum ghicose (FSG;I iund ity alteration by varions
AFEEIHERS O — &%

Table (6): Effect of HFD on Serum Glucose levels at tero time and at 36, 60, 90, 121,
and 188 after glucose loading durmg OGTT and its alteration by varivns

'rreafmfnrji LLLRLRTLIELN L Iy LIl LR AR FRATHE IR+ N bdad a hama rawamn nn pgum e py 04 PR R4 p.f'
Table (7): Effect of HED on area under the curve (AUG) af araf ;rfucate folerance text
(OGTT) and its alteration by various treatmenis:.... O |
Toble (8): Effect of HFD fasiing seram insulin (FSI) and its alieration by various
i T T S (TP, | -
Tuble (8): Effect of HFD on fcell function (HOMAZ-B %) and is alteration by
VATEOUS SEETIIBIER ocverririossn sorn srreveen s smss sssssans veress sisssss s buns s asases smeas sems rmensmeesesesamn 27
Tuble (10); Effect of HFD an insulin sensithity parameter (HOMA2-S %) and ity
AItEration By VOTIOUS [FEQIRREHER! cuursmsessiissrissss etsen e senmes snressassss resssitssssss e sitee 24
Table (11): Effect of HFD on insalin resistance (HOMA2-IR} and its aiteraiion by
PUIETENE EPBOTIIBIIISY cqvrasvessasnsa s i sat vme oo wres exm semssa s s4ss s IS Ed b0 MG bt bind smtmen memnsse s I
Tahie (12): Effect of HFD on serum total chofesterof levels (TC) and ity alferation by
WWPEOHE FPB O B IIEY cnvers tnassi 1ot sems remes epemen s o 400 119 FE P A HALASHE RO S H4 binidsrmsrmmmns e o —
Table (13): Effect of HFD on sevim high donsily fipaprotein (HDL) cf.ra.!c.rreraf levels
and s alterarion by varlous treatments,,., P — FI/A]
Table (14): Effect af HFD on serumi fng.{ycendes fTGS) levels gnd is alteration by
vﬂrlﬂus lmdfn‘enm RE RN EITREETRTIR LTI T ITET Ll EEARLEEJLE ERpRES Fibdb] b TEIETETE RITRIEFE AN N NN AN EEE jﬂ?
Table (15): Effect of HFD on serum low density ﬁpaprarem {LD,E,I chafevieral fevels
and its alferarion by Virlous LreatpenIs! aaua s RNRRORIRRY | /s 4
Table (16): Effect of HFD on serum level of thiobarbituric acid reactive substances
(TBARS) wind its alterafion by Various (regiMeRE: wu mm wserisisre messsmes smems seens i
Table (17): Effect of HFD vn mywcardial vxidative stress levels measured as TBARS
and is aheration by varions [P ONMERIE s it aremses s cenmesesaem e sesaen ssse e 12
Taple (18): Effect of HFD on myocardial superoxide divmuiaye fSﬂD) .-mt.’v.’:_p iR ity
aj:era!!au &}' m'rfﬂ'us- trmmﬂ”‘-ﬂ LARRL LR L LR R LR IRV RIET D RIRTTETT TR TIT T IT] LLLELLLL LN LN ILE L 10 ]} II#

Table (18): Effect of HFD on myocardiul catalase (CAT) activiey and ks alterativn by
vﬂrfﬂus fmﬂ:mentsl RURLREL L LE LI PN LI TR Eo LR TR o BT P T T T LLLL AL LLIRYELIELUIRL LI IR LILN R INRLE IER L]} Ijﬁ‘

Table (20): Effect of HFD on serum level of advanced gf_]-cﬂj_}?fﬂ'ﬂﬂﬂ cnd products

{AGEs) and its alieration By varfous (reafMents . e s ansisssis seacrieeres 118
Table (21): Effect af HFD on mpocardial NO Jevel measured as folad NO,™ {(NOy/
NO;T) and its alteration BY VUFioUS (TEQIMERIS. s messsasnes messssnsiss e s 121

L

viil



