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diabetes epidemic: 2003 - 2025

More than 171 million people
Worldwide have diabetes



Glucose 
�����ه�   ��:�6ا34525!�  �+2 إ0� ا0/*�. -, +*ل  $اآ!& %$و !"!�  �

9� ا0�768!, - �)اBC0;!�اA=0*ت وا0"7? (-=>;�ة 

9� ا0�768!,  - �....)ا3F0�، اF"30$�.س، ا9F0!�، ا8-=.ء، اF0$�.ت اE)$;B0!$ -=>;�ة 
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الكاربوهيدراتمركبات 

�>K0L اC"0.ء -, ����ات �
����.ت ����ة (اF70.ر�� 

)  -, ا�9O0آ�ز
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glucagon

cortisol

adrenaline

somatropin (GH)   

hyperglycemia

Insulin

amylin
hypoglycemia
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�"� ا76Q.ن  R=!340م ا�ا0 $FT
 $;� ,-5  �<U60و .ً-.�

2.80 - 6.10 mmol / l
0,8 -1,1 g / l

اT.�$F"30!� ا0[$-�6.ت

�Insulin

�Amylin

�Glucagon

�Somatostatin ) ↓ ا8-=.ء Rd ص ا40=.م.f<-ل ا�=-(

�Pancreatic Polypeptide )  ↓ �!]C0ا(

8



Approximate insulin secretion at different plasma glucose levels

Blood Glucose Concentration and Insulin Secretion Rate

• Rise in blood glucose increases insulin secretion
• Insulin in turn increases transport of glucose into liver, muscle, and other cells 
• Reducing blood glucose concentration back toward the normal value
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Insulin binds to the a-subunit of its receptor, which causes autophosphorylation of the 
b-subunit receptor, which in turn induces tyrosine kinase activity. The receptor 
tyrosine kinase activity begins a cascade of cell phosphorylation that increases or 
decreases the activity of enzymes, including insulin receptor substrates, that mediate 
the effects of insuline on glucose, fat, and protein metabolism. 

Schematic of the insulin receptor
•   �!;BC0ت وا0"7? ا*A=0دا+2 ا �2l6 ا�9O0آ�ز إ0
• ,!��F!9O04".ع اnز�.دة ا
 p!3q اB<T�اث ا�9O0آ�ز   •
 p!3q اB6*ل ا0�sT وز�.دة r*r 2!FC  Rd!.ت •
  ��$!7!9O0ا
9� اl0�رة   •� "u!3 �6ا25 ا�C0ارد اt.CO0!� ا0;=>;�ة 
  )Na/K ATPase(
9� ا0";� •�yU ا0/*�. 

Mechanisms of Insulin Secretion

Basic mechanisms of glucose stimulation of insulin 
secretion by beta cells of the pancreas. GLUT, glucose 
transporter.



Control of Insulin Secretion

At the normal fasting level of blood glucose of 80 to 90 mg/100 ml, the rate of 
insulin secretion is minimal— on the order of 25 ng/min/kg of body weight, a 
level that has only slight physiologic activity.

Responses of target-cell to an increase or a decrease in the 
plasma concentration of insulin



Glucagon Action on Cells: 
Dominates in Fasting State Metabolism
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Figure 21-14: Endocrine response to hypoglycemia 

Insulin: Summary and Control Reflex Loop
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Figure 22-13: Fed-state metabolism



Pancreatic Hormones, Insulin & Glucagon 
Regulate Metabolism
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الداء السكري

IDDM (type 1)IDDM (type 1) 10%

INDDM (type 2)INDDM (type 2) 90%
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I.  Type 1 diabetes

II. Type 2 diabetes

III. Other specific types

A. Genetic defects of -cell function; MODY (maturity onset diabetes of the young; six genetic loci 
on different  chromosomes)

B. Genetic defects in insulin action (Type A insulin resistance, Lipoatrophic diabetes,others)

C. Diseases of the exocrine pancreas (Pancreatitis,Trauma/pancreatectomy, Neoplasia, Cystic  

fibrosis, Hemochromatosis)

D. Endocrinopathies (Acromegaly, Cushing’s syndrome, Glucagonoma, Pheochromocytoma, 

Hyperthyroidism,  Somatostatinoma, Others)

E. Drug or chemical induced (Glucocorticoids,Thyroid hormone, adrenergic agonists, Thiazides,

Interferon) 

F. Infections (Congenital rubella, Cytomegalovirus, Others)

G. Uncommon forms of immune-mediated diabetes (Stiff-man” syndrome, Anti-insulin receptor 

antibodies, Others)

H. Other genetic syndromes sometimes associated with diabetes (Down syndrome, Klinefelter

syndrome,   Turner  syndrome,   Friedreich ataxia, Huntington chorea,, Myotonic dystrophy, 

Porphyria,  Prader- Willi syndrome,Others)

IV. Gestational diabetes mellitus.

Etiologic classification of diabetes mellitus
Diagnosis and Classification of  Diabetes Mellitus.  DIABETES CARE, volume 33, january

2010

رR4!4/  sT �3!, ��ري  B$ر ا0�768!, آ��اب l- &�$7<0�ار r.%� -, ا�9O0آ�ز

��$ز ا0�768!, آ��اب �ر �.ع اF70$ ا0�-�ي و�>p3q إd$از� %[�3ط اF70$ ا0�-�ي
9� -�ى (ا70.�� / وU�ة  2–1��� 24إd$از 5.��ي .T(
��  x 24وU�ة  1( ا�0��3 / وU�ة  6–4.T +4 x 3 �3�ا0!�م  / وU�ة  36ا0;�;�ع ) = و

glucose

prediabetes/diabetes
Type 2

normal

Basal
level

early phase                      late phase
Type 1

Arb.units

tا0�768!,  5 - 6 min



Diabetes Mellitus: Type II a Group of Diseases

21Normal and abnormal glucose tolerance tests 
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Adapté de Harrison LC  et al. Journal of autoimmunity, 2008

Début processus auto-immun

Perte de la première phase de 
sécrétion d’insuline

Hyperglycémie

Facteurs environnementaux

Natural History of Type 1 Diabetes

● Selective destruction of ββββ cells of LO in genetically predisposed individuals
chrom. 6 - HLA (DR3-DQ2 a DR4-DQ8), chrom. 11 - inzulin gene

● Initiation by infection (viruses)
cells (ICA, GAD)ββββlymphocytes (antibodies against -mediated by Tutoimmunity A●

● Manifestation typically in childhood
● Absolute dependence on exogenous supplementation by insulin



Physiopathology of Type 1 Diabetes

Nathan DM. N Engl J Med. 2002;347:1342-1349; Ramlo-Halsted BA, Edelman SV. Prim Care. 1999;26:771-789.

Type 2 diabetes

Years from 
diagnosis

0 5-10 -5 10 15

Pre-diabetes

Onset Diagnosis

Insulin secretion
Insulin resistance

Post-mealglucose

Cardiovascular complications
Fasting 
glucose

Microvascular complications

“Metabolic Syndrome”

Natural History of Type 2 Diabetes



Islet b-cell

Impaired Insulin Secretion

Increased HGP
↑↑↑↑ Gluconeogenesis Decreased Glucose uptake

↑ FFA

Increased lipolysis

FFA=free fatty acids.

HGP=hepatic glucose production

Pathogenesis of Type 2 Diabetes

Diagnostic Criteria for 
Pre-diabetes and Diabetes

Fasting Plasma 
Glucose Test (FPG)

2-Hour Glucose 
Challenge Test

Acceptable Below 100 mg/dl Below 140 mg/dl

Pre-diabetes 100-125 mg/dl (IFG) 140-199 mg/dl (IGT)

Diabetes 126 mg/dl or above 200 mg/dl or above

American Diabetes Association. Diabetes Care 2010; 31;(Suppl.1):S12-54.

.

٭ Criteria should be confirmed by repeat testing.



:)بدانة(غذائية •
(BWI >35)

الشدة•

•�!Tو$!d اوى��:
rubeolla, Coxsacki …

وراثية  •

��ا-2 ا�4/0رة Rd ا0�اء اF70$ي
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t.<6? ز�.دة ا�9O0آ�ز اA0.رة 
 0!>$/  غ 1,8ا0�م   �9Eآ�ز �.وز  : أوR0�;Tإدرار �

  واB0;�ضوld�ان ا0;.ء  أو�R0�;T»دي إ0� إدرار 
  وا�C0ارد ا8-!"!�

� $F7 -ط�$  : $r«� u6­d -�ي��9آ�ز ا0O0ز�.دة ا �"�
 u<�!®�%���!ه�ض-¯ و®!�� ا8-!,  ا08�;B90 �!"!-8ا 

 °T2 أFC!d±! K  )Schiff  (,!%�9E�;!]0ي  وا$F70ا
9� ذ²0  �ه� اq;0.ل 

� sا�70ر%!>�ل $اآ : $!rL<% �9آ�زO0ل ا�B<ا0ـ�Aldolase
reductase  ��>d  s$آ>�زو u0�B إ0�  Sorbitolإ0

�%�=f%

� sوا�0$آ>�ز ا�70ر%!>�ل�>$اآ   �Rd ا0"7? وهµا �»دي إ0
��ز %.0ـinositol  رة�l0ا Rd ل�3  R0.<0.%و���آ7L<0ا 

�!�.�Rd ا9/0!� %. �.� اQر�.ع   اQر
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   �=T-��� ا�0ا�ا0 �!� 9f& ا8و
إ-$اض اC0$ا�!, اQآ9!9!�•
)اl0�م ا�f5 ) ��$F70ر ا0>$و�� Rd اl0�م •
•�<F70ا

 9f& ا8و�!� ا0�-��� اOf0!$ة
•RF3± إ-$اض
إ-$اض آ�9ي •
• R3f�إ-$اض 
 l$ح �9�ي •

....)-/.�!�(  إ6>.6.ت

ا+>*�.ت ا0�اء اF70$ي
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 p;"0ي ا$F70اء ا�1ا0  
ا0=*-.ت وا8�$اض

ا·4$اب Rd اl<T*ب اF0$%�ه!�رات�

Rd $FTGlucosuria ا�30ل �

� ���± ¸4� T(Polydipsia[.ف(

Polyuria =�د %!*ت �

��ع ±��� �Polyphagia

سنة30< بدء فجائي •

 .HLA DR3/DR4 insulin geneإثر عداوى فيروسية، شدة أو •

ارتشاح جزر لانغرهانس بوحيدات النوى •

أجسام ضدية لخلايا الجزر •

من الجزر% 80تتطور العلامات عندما يتخرب  •
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 IDDMالـ إمراضية

السنة \السكان 100000\مريض 
 IDDMالـ إمراضية

السنة \السكان 100000\مريض 

USA: 18

UK: 17

France: 8

Japan: 1
31

 p;"0ي ا$F70اء ا�ا0II )NIDDM(

ار �.ع �9O90 R=!3� $!Eآ�ز Rd ا0�م�

إ6>.ج ا0�768!, -, اF"30$�.س�

-l.و-� اrL<0 ���A=0!$ات ا0�768!, �

T"�  40> %�ء �

O6� 50%$ه.Rd°6 آ>�9 ��ر ↓  �

إd$از ا0�768!,  ↓  �

� ,!0�76½0 R376 ز��

-l.و-� 376!� 0½0�76!,  �

��د -3l<7*ت ا0�768!, ↓  �
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ا0=;$أدو��

INSULIN 
RESISTANCE

 9f& ±$ا�!,

�rا�0را

ا30�ا�6 و��م ا�0=.0!� 

ا·4$ا%.ت
6.درة 

ا·4$اب ±�Bم ا0�م

R6.�$C0ا pOA0ار �.ع ا

ا0�اء اF70$ي
 p;"02ا

اl;0.و-� 0½0�76!,
).]�t.<63.%[. وTأ(
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 p;"0ي ا$F70اء ا�اض ا0$�2أ

-, ا0;$·� %��"!, % 80ار �.ع FT$ ا0�م         �

E!$ %��"!,% 10               %!*ت =�د �

�4.ش�                 10% $l<7- $!E : p;"0ا ¯- $qأآ u%.C< 1           

 �Cش رؤ��          �

 =& ووه,�

-µل�

�9���  إ6>.6.ت�
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 À!/C ا0�اء اF70$ي 

� R-.!f0م ا�ا0 $FT ر.!�)Á�$0ا �9�(

� Rtا�C=0م ا�ا0 $FT

)OGTT(ا+>3.ر  B;2 ا�9O0آ�ز ا�0;�ي   �

5HbA1c!;� ا�9E�;!]0%!, اF70$ي �

� Non-diabetic <6 %

� Diabetic with good control   <7 %

� Diabetic out of control >8 %

35
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�اء اF70$ي0اأه�اف -=.��0 
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• Ä�$;90 2Adة أ.!U Á!lB 
9� ا8�$اض •�ا70!4$ة 
و B.±![. اQ+>*�.تإ%=.د  •

9� هµا•� �Åd.B;0وا R=!340ا u=·و �  إ�.دة  �ازن اF70$ ا0�-�ي إ0
ا0>�ازن  

        *  RtاµO0�0ارد ا.% ,l<;0ا sFB<0ا)�!;B0ا(
        * �!Bf0ا Çt.f"0ا
اT>=;.ل ا8دو��   *        

• �!;B0ا
·p3 ا�0زن   -    

- ↓ sT�0ا�0ارد -, ا
وارد �R=!3 -, ا30$و !".ت   -    
-,  R4O�50%  آ$%�ه!�راتوارد  -    

      �!9F0ا�5.40 ا

9� ا0>�ازن اF790 R=!340$ ا0�-�ي •� �Åd.B;0ا
     - R6.�$C0ا pOA0ا p3·
-"¯ ا0>�+!,     -     

BWI

18.5 - 24.9

U �!0.=d$آ!� •
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Diabetes—Treatment Goals

� FPG  90—130 mg/dl

� A1c <7%

� Peak PPG <180 mg/dl

� Blood pressure <130/80 mmHg

� LDL-C <100 mg/dl

� Triglycerides <150 mg/dl

� HDL-C >40 mg/dl*

*for women HDL-C goal may be increased by 
10 mg/dl

American Diabetes Association Standards of medical care in diabetes. 
Diabetes Care 30:S4-S36, 2007

-A.دات ا0�اء اF70$ي
ا0;�اد اF70 �Ad./0$ ا0�م 

� Insulin

� Injectable

� Inhaled

� Pramlintide

� Exenatide (Byetta)

� Sulfonylureas

� Meglitinides

� Metformin

� Thiazolidinediones

� Alpha-Glucosidase Inhibitors

� DPP-4 Inhibitor
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ا0�768!, ا0>�.ري
� ��0.=-�A!=-  

�.]7�6 R9+ا�ات ا0�768!, ا0$!rL  ²9;�  

-, هs ا0;$·� اs]<0.U &94<  R<0 اT>=;.ل ا0�768!, ا0/.ر�R؟

� p;6 ي$F70اء ا�ا0 �·$- ¯!;�1

�% p;6 ي$F70اء ا�ا0 ,- �Ä=2 ا0;$·

��ر � Rd .<!% .�*+ sه�"� �B3nأ ,�µ0ا �:�O6$ه.6°ا0;$·

             -   ��0.  :                    .ً!·$-

اC0�ة وا8دو��     : واه"� -             

ا�0!$وT.ت، ا70$�.ن : -/$%� -             

-AB<7$ات ا0�768!,�

�$!rL<0ء ا�%

�$!rL<0ة ا$<d

در�� اl"0.وة�

اf;0�ر�
41

أو -, اl3 $��"/0$اÀ9/<7�0 اF"% ,- ,!0�768$�.س  •
•  $l30أ0�76!, ا K9</� ث*q% $C30أ0�76!, ا ,� أ-!"!� U;�ض
�, ا0�768!, اC30$ي وه� �>u%.C آq!$اً -=K9</� u أ0�76!, ا0/"��$ • �!Uو R"!-أ Ä;B%
��اً ­dن  • .ًq��U�6.l   ,AUا0ـ DNA u0 ,!0�76أ ¯!"f<% �B;T ج.�ا0>$آ!&  Rd ا�0

u7�6  76.نQ0�768!, ا(H)

�;!¯ -AB<7$ات ا0�768!, اd�<;0$ة l"% .ً!0.U.وة آ3!$ة Kf< 

ا0";.ذج اAB<7;0 �7!t$0$ات ا0�768!,
• $!rL<0ا �ة أ-$!f5
•  $!rL<0ا ��4 أ-T�<- ) ي�B protamin or Zn (
•  $!rL<0ة ا���ي (-�B protamin & Zn (
• ,5.B-  ) ¸!ا�$+ ¯- (OptiPen, OptiSet, Penfill etc

42



6;.ذج ا0�768!,

43

-l.ر�6 %!, ا0�768!".ت

Type             Onset of    Peak         Duration

action        activity

Schort            

acting                 0.5 h         1 - 3 h            7 h

Interme-

diate-act 1 h             2 - 6 h          20 h

Long-act.           4 h           12 - 24 h         30 h
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Actrapid HM

Insuman Rapid

Humulin R

f5!$ة أ-� اrL<0!$ ا0�768!".ت

Insulin Lispro etc.

����9 أ-� اrL<0!$ ا0�768!".ت
)Lantus(Glargine

R="n ي$C% ,!0�76أ
 $+Ë ,!0�76ج -¯ أي أ�;� �

 $!rL<0ا ���24> - ��.T
$!rL  �;5 ²9;� �
�»+µ 235 ا0"�م 
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      )Pens(
�     

(Insulin vials, syringes an pumps)
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Novo

Lilly

Others

Inhaled Insulin



Events caused by severe untreated insulin deficiency(Diabetic ketoacidosis)
Short-acting insulin (i.v. or i.v. infusion) with physiological 
saline and potassium chloride

 2FC%IDDM رRd °!t -=.��0 ا0�768!".ت 7>=;2 •

�  ا0�768!".ت 7>=;2 •·$- �"�INDDM �! Ìت ا�.B0ا Rd:
اB0.دة ا6Q>.6.ت -           
           - 2;B0ا
           - �!Uا0=;9!.ت ا�0$ا
اB0$وق -           
ا�9A=0 ا39l0!� اC<U.ء -           
اR6�<!F0 اB0;.ض -           

•,!0�76½0 �%�E$;0ا $!E ات$!rL<0ا
3T.ت/ ه�3ط FT$ ا0�م  -         

 أ0!$�!.t!� ار T.F.ت -         
-l.و-� 0½0�76!,  -         

         - 2qU ,lB0ن ا.F- أو 5$ب �ا9�0 �B  sT�0 R;B±
         - R=·�- K!9 
ز�.دة وزن -         
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ا0=;$أدو��

INSULIN 
RESISTANCE

 9f& ±$ا�!,

�rا�0را

ا30�ا�6 و��م ا�0=.0!� 

ا·4$ا%.ت
6.درة 

ا·4$اب ±�Bم ا0�م

R6.�$C0ا pOA0ار �.ع ا

ا0�اء اF70$ي
 p;"02ا

اl;0.و-� 0½0�76!,
).]�t.<63.%[. وTأ(
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HHyperlipidemiayperlipidemia

HHypertensionypertension

HHyperglycemiayperglycemia

Insulin ResistanceInsulin Resistance
HyperinsulinemiaHyperinsulinemia

HHypercoagulableypercoagulable/ / 

Inflammatory StateInflammatory State

LDL goal < 100 mg/dl (< 70 mg/dl)
HDL goal > 40 in men and 50 in 
women
Triglycerides < 150 mg/dl

Low dose Aspirin daily

HbA1C < 7%
FPG 90-130 mg/dl
PPPG < 180 mg/dl

< 130/80 mm Hg



ATP cAMP 3’,5’-AMP

 اR;BC0اB6*ل ا0"7!? 
)ا0�م آ�70>!$ولd$ط (

AC PD

Caffeine
(5-6 coffees

/24 h)

(−−−−)

(+)

(−−−−)
Insulin

53

Injectable Noninsulin Agents

� p;6 ي$F70اء ا�0;=.��0 ا0 �ا0=[ �q��U 7, -,  2أدو��B  أن ,F;�
 βو®!�� +*�. 

� GLP1 Analog – Exenatide – Byetta ®

� Amylin Analog – Pramlintide (Symlin)®

54



(GLP-1)Glucagon like peptide 1 
�"� ا76Q.ن   Kt.®�0-, ا ���ل ا0=�3�

Stomach: Stomach: 
Helps regulate Helps regulate 
gastric emptyinggastric emptying

Promotes satiety and Promotes satiety and 
reduces appetitereduces appetite

Liver:Liver:
↓↓↓↓↓↓↓↓ Glucagon Glucagon 

reduces hepatic reduces hepatic 
glucose outputglucose output

Beta cells:Beta cells:
EnhancesEnhances glucoseglucose--dependent dependent 
insulin secretioninsulin secretion

Alpha cells:Alpha cells:
↓↓↓↓↓↓↓↓ PostprandialPostprandial
glucagon secretionglucagon secretion

GLP-1: Secreted upon 

the ingestion of food

INCRETIN
Rd ا8-=.ء ا0��l!5  آ��اب 0>".ول ا40=.م وه�  Lه� ه$-�ن ��$ز -, ا0/*�. 

·$وري �T>>3.ب ا�9O0آ�ز ا0�-�ي
INCRETIN MIMETICS

Exenatide (Byetta)®
 p;6 ي$F70اء ا�ا0 $!%�  Rd م�ا0=�ا-2  7>/ ,- ���;�- RهII  �9l ا0ـ Incretins 

9� ا�9O0آ�ز و rL!$ات -"�9O90 �;Åآ�ز أ+$ى  �اRd R=!340 ز�.دة إd$از ا0�768!, ا0;=>;� 

$!rL<00!� اË
• 23l<7- u3" ا0ـGLP-1  .�*+ Rdβ  ر���O6$ه.°6-, 

 "u3 إd$از ا0�768!, آ��اب �9O90آ�ز ا�0;�ي•

ا40=.-!�إr$ ا�0��3  ا�9O0آ.��ن B  p3q$ر •

 Ð43 -=�ل إd$اغ ا0;=�ة•

 RO9 اC0[!� و�B�ث  ".Rd .ًf5 ا�0زن•



Role of Incretins in Glucose Homeostasis

DPP-4 = dipeptidyl-peptidase 4
1. Kieffer TJ, Habener JF. Endocr Rev. 1999;20:876–913.   2. Ahrén B. Curr Diab Rep. 2003;2:365–372.
3. Drucker DJ. Diabetes Care. 2003;26:2929–2940.   4. Holst JJ. Diabetes Metab Res Rev. 2002;18:430–441.

Ingestion of 
food

Beta cells
Alpha cells

Release of gut 
hormones —
Incretins1,2

Pancreas2,3

Glucose-dependent
���� Insulin from beta cells

(GLP-1 and GIP)
Glucose 

uptake by 
muscles2,4

Glucose 
production 

by liver

Blood 
glucose

Glucose dependent
���� Glucagon from

alpha cells
(GLP-1)

GI tract

Active
GLP-1 & GIP

DPP-4 
enzyme

Inactive
GIP

Inactive
GLP-1

Exenatide (Byetta)®

A1C 0.5–1  % ��!<6ا0ـ�"Àl -,   2دواء -7.�� 90�اء اF70$ي p;6 ه� •
 �3�ا40=.-!�إl6.ص -7>��.ت ا�9O0آ�ز %=� ا�0

أ±[$ 6+*ل  آÑ 3–2ا�0زن ↓ •

FT$ ا0�م ↓ •

• �%�E$;0ا $!E ات$!rL<0ا sا0;=.�0!,%  45–30( أه �، إ5!.ءqE!.ن، ) -, ا0;$·
إT[.ل 

�5=4� %;l�ار • ÑF-  3.ح وا0;7.ءf0�3 ا� 60 %ـ�B  .ً"lU ا9�0� -$ !, ��-!ً. 235 و
 MET/SFU/TZDد�l!5 وا�µ0, �7>=;�9ن 

•   À5."  ا0ـ�>.%¯ %.0;=.��0 إذا آ.ن HbA1c  <1 %  ا�0زن À5." 3> و  % ,-
أ±[$ 6+*ل  ا30�Rtا�0زن    

Liraglutide
   y��U u%.C- ه� $!rL<0ا ����9 -!TL% u!9� 2fUا0ـ GLP-1  �9797%
    R;B± Ä;U



Exenatide (Byetta)

ا0;�ا�.�
�;F, أن �>C.رك -¯ �

sulfonylureas, 
metformin, 

thiazolidinediones

) (mcg, 10 mcg 5أ5*م �

� ↓A1c 0,5–1 %

ا�0زن↓ �

ا0;7.وئ�
� ,!<"lU /ا0!�م

� $!f5 ي�!U $;� Kf6

��!;Aه �%�E$- $!E ات$!rL 

� ,;q0ا R0.E

� p;6 ي$F70اء ا�ا0 �·$- �"� �4=� �1

GLP-11 Exenatide2

↑↑↑↑ Glucose-dependent insulin secretion

Restores first-phase insulin response

↓↓↓↓ Inappropriately elevated glucagon secretion

Regulates gastric emptying

↓↓↓↓ Food intake

Exenatide Lowers Glucose Through GLP-1 Associated  
Mechanisms of Action

�

�

�

�

�

�

�

�

� �



Amylin

1987وKn 8ول -$ة �.م •

-"sÅ ه.م <0�Ád ا�9O0آ�ز إ0� ا0�م•

• ,- K0L<� ي�E R3f�Ä;U أ-!"R   37ه$-�ن 

  1اT.�$F"30!� و�>".Rd À5 ا�β  p;"0>�·¯ و��$ز -¯ ا0�768!, -, +*�. •
-, ا0�اء اF70$ي %u%.C<� 2FC -¯ ا0�768!, 2و 

�p3q إd$از ا�9O0آ.�Eن  •

�Ð43 -, إd$اغ ا0;=�ة  •

�$2T إ±.رة اC0.رة ا3C0¯ إ0� ا0�-.غ•

�;!¯  rL!$ا u اÀl"!d ,!0�76½0 �;;<- �l%.70 -, -7>��.ت ا�9O0آ�ز ا0�-�ي

Amylin Insulin

Amylin اQـKLMKNOت 

Pramlintide (Symlin)®

Wi jcXf`g اKghUQت اefcQ^ة آK`O abQKXc_^ة Amylin   \O اQـUOVLQ WXYZ [MKNOن 

 klQU`mnا

 $!rL<00!� اË
• p;"0ا Rd 2;=<7�1 ي  2 و$F70اء ا�ا0 ,-

• �3�Ð43!d -, إd$اغ ا0;=�ة  ا�B  .ً"lU 2;=<7��!-.=40 ا9�0� 235 ا�0

  ا40=.-!�ا2f;0 %=� ا�0��9E  �3آ.�Eن�;"¯ -, ار �.ع •

)  أ±[$ 6+*ل  آÑ 1.5–1( ���� اC0=�ر %.3C0¯  و%.B� R0.<0�ث  ".Rd .ًf5 ا�0زن •

% A1C  �37"%0.5–0.7 ا0ـ ↓•

• Rd ,!0�768ج -¯ ا�;� ��"lB;0ا  ,;q0ا R0.E 7�6[.  وه�

• �%�E$;0ا $!E u ا$!rL  s30( أه  % �، ه�3ط FT Rd$ ا0�م، )qE!.ن)هR ه( �!;A -, ا0;$·
u;5 

�60=4� %;l�ار • ÑF-   3.ت�اt$0!�7  ا�B  .ً"lU�!-.=40 ا9�0� 235 ا�0



Multiple Sites of Action of Pramlintide

CNS:
Promotes satiety and 
reduction of appetite

Stomach:
Slows gastric
emptying

Beta cell:
None

Alpha cell:
Inhibits glucagon secretion

Liver:
Reduces hepatic glucose 

output by inhibiting 
glucagon release

Summary of Available Non-oral Agents

Agent Administration
Glucose-lowering Effect

Mimic Normal 
Physiology?Fasting Postprandial

Insulins

NPH
Once or twice 

daily
���� ?

Detemir
Once or twice 

daily
���� Yes

Glargine Once daily ���� Yes

Premixed Twice daily ���� ���� No?

Regular With meals ���� ?

Aspart, 
glulisine, 
lispro

With meals ���� Yes

Injectable Noninsulin Agents

Exenatide Twice daily ���� Yes

Pramlintide Once daily ���� Yes

NPH = neutral protamine hagedorn



ا8دو�� اF70 �Ad./0$ ا0�م ا�0;���

•  �·$- �"� 2;=<7 INDDM
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AVAILABLE ORAL HYPOGLYCEMIC AGENTS

Sulfonylureas

� First generation

eg. Tolbutamide 

�Second generation

eg. Glyburide

�Third generation 

eg. Glimiperide   
Meglitinides
eg. Repaglinide,

Nateglinide 

α -glucosidase inhibitors

eg. Acarbose, Miglitol  

Glitazones - PPARγ agonists

eg. Rosiglitazone

Pioglitazone

Biguanides

eg. Metformin

Non-Insulin SecretagoguesInsulinSecretagogues

DPP-IV Inhibitors Sitagliptin



Incretin Therapies Major Sites of Action

Agent Site of Action
Primary Glucose Lowering 
Effect

GLP-1 
receptor 
agonists

Pancreas

– Increases insulin secretion

– Suppresses glucagon 
secretion

GI tract

– Slows gastric emptying

CNS

– Promotes satiety

↓↓ Postprandial

↓ Some effect on fasting

Drucker DJ. Diabetes Care. 2003;26:2929-2940; Ahrén B et al. J Clin Endocrinal Metab. 2004;89:2078–

2084.

DPP-4 
inhibitors

Pancreas

– Increases insulin secretion

– Suppresses glucagon 
secretion

GI tract - None

CNS - None

↓↓ Fasting

↓ Some effect on 
postprandial

GLP-1 Secretion and Metabolism
DPP-IV Inhibitors

GLP-1 actions

Mixed meal

GLP-1
active

Plasma

Intestinal
GLP-1
release

GLP-1
inactive

DPP-IV

Rapid inactivation
(>80% of pool)

Renal
clearance

X



DPP-4  43.تq-ا0ـ
 p3q dipeptidyl-peptidase 4 إs��6 ا0ـ �

 incretin ��� ه$-�6.ت ا0ـ �

GLP-1 (Glucagon-like peptide 1)ا0ـ �

GIP (glucose-dependent insulinotropic polypeptide)ا0ـ �

4� -$ة واU�ة ��-!ً.�= 

  thiazolidinedioneأو-¯ ا0ـ   Kn� metformin -¯ ا0ـ �

��!9F0ر ا�fl% ,!%.f;0ا �"��p3A اl;0�ار

أهs اrL<0!$ات E!$ ا�E$;0%� ار �.ع اpOA0 اR6.�$C0، إT[.ل، ��اوى Rd ا370!2 �
اR7�"<0 ا0=�9ي

�,;q0ا R0.E

Sitagliptin
ا�T>=;.�ت ا���$�$70

Rd ا0�اء  glitazoneأو  7�metformin>=;2 آ;=.��0 وU!�ة أو %.C;0.رآ� -¯ �
 p;6 ي$F70ار  2ا�l;%100 .ً!-�� ة�Uة وا$- Ñ9-

�$!rL<00!� اË

� p3q�DPP-IV  و�4!2 -7>��.تGLP-1

���� -, إd$از ا0�768!,�

� �3�l-placebo.ر6ً� -¯  ا2FC% Àl"��!-.=40 وا·Ç ا�9O0آ�ز %=� ا�0

glucagon ا0ـ�"Àl -, إd$از �

��tا��0ا

)إl6.ص ا�0زن ؟ (� ���� -, ا�0زن �

�↓ HbA1c0.5–1  %

+U $4�وث ه�3ط FT Rd$ ا0�م 6.در اB0�وث�

�!� اB� 2;B<0�ث أU!.6ً. إ-7.ك �K3�+ دوار ،



VILDAGLIPTIN

-Ñ9 -$ة واU�ة أو -$ !, ��-!ً. �50=4� %;l�ار �
� p;6 ي$F70اء ا�ا0 Rd 2;=<7�2  �!t."r ��0.=;آ
�↓ HbA1c   )0.6–1 .1(%

ا�9O0آ�ز %=� ا�0��3 ا40=.-!�  ↓�
وزن �R=!3 و+4$ ه�3ط FT$ ا0�م 6.در اB0�وث�
أهs اrL<0!$ات E!$ اn �%�E$;0�اع، ��اوى  "�7!� ����9، دوار�

Blood Glucose

Increased insulin 
secretion

Decrease in hepatic 
glucose production

Increase in glucose uptake

Biguanides
Thiazolidinediones

Sulfonylureas
and CBAs

Thiazolidinediones
Biguanides

Alpha-glucosidase
inhibitors

Decreased digestion of 
complex sugars

$!rL  0!.تË  R5.%م  ا8دو���ا0 $F70 �Ad./0ا

72



Sulfanylureas

1 generation:
•Chlorpropamide and Tolbutamide

2 generation:
•Glibenclamide (Maninil: tab. 5 mg) 
•Gliclazide (Diaprel: tabl. 80 mg)
•Glipizide
•Gliquidone

73

Sulfonylureas
 ��� -, إd$از ا0�768!, -, اF"30$�.س�

 =�ز ز�.دة  B$ر ا0�768!, -, اF"30$�.س�
��3F0�9آ�ز -, اO0ص إ6>.ج ا.l6إ � »دي إ0
� s]<%.nإ �9� �A- ,�µ0ا ،,!�$F70ا �"� .]0.;=<T2 اA�� <5 ات�"T
 T"�  40> اF70$�!, ا�µ0,  �4ر �"�هs ا0�اء اF70$ي %=;$�
دل  / -Ñ9  200<   اFTR-.!f0$ ا0�م �
E!.ب ا·4$اب ±�Bم ا0�م  �
E!$ ا30��"!,�

74



SulfonylureasاrL<0!$ات E!$ ا�E$;0%� 0ـ 

 rL!$ات د-����

��!;Aات ه$!rL   

��!9F0وا �3F0و®!�� ا Rd K9 

ه�3ط FT$ ا0�م�

ز�.دة وزن•

u إr$ ±$ب ا�BF0ل� �ه? ا�0•

75

•.;T*30ا5¯ ا�ر 3.ط %3$و !".ت ا�- ,- �UزاQا
-salicylates and sulphonamides

•�3F0ب ا*l<Tا Rd 2+ا�ا0>
- inducers: rifampicin, phenytoin 
-inhibitors: cimetidine

إl6.ص ا�Q$اح ا�9F0ي•
- allopurinol, salicylates

Sulfanylureasا0>�ا+*ت ا0�واt!� ا0[.-� 90ـ

76



Sulfonylureas

ا0;�ا�.�
وا·Ç و�9E Rd ¯�$Tآ�ز ا0�م ↓�

� ,!<��� أو %�$$�% �ا0!�م/  =4

� ,;q0ا �f!+ر

�;C- ,F.رآ>[. -¯ أدو�� d;��� أ+$ى  �
+.F790 �Ad$ ا0�-�ي ا0;$ �¯

ا0;7.وئ�
ه�3ط FT$ ا0�م�

��!tا+*ت دوا� 

��ة T"�ات -, � �=% .]<!0.=d و�3 
ا0;=.��0

Meglitinides

Repaglinide , nateglinide

(Prandin , Starlix)

f5 ,!0�76½0!$ة أ-� اrL<0!$  -�$زة�

�.م -¯ ا�0�3.ت � 2FC% µ+« �!-.=40�9آ�ز   اO0ا �9�790!4$ة 
�3�%=� ا�0

د�l!5  15 %ـ »+µ 235 ا�0�3.ت �

� �3�أو آ.ن -$دود ا40=.م  اµ+«  ��!-.=40 إذا  µU sف ا�0

آ.�0ريآ!�9  250<    



 Meglitinides 
�%�E$;0ا $!E ات$!rL<0ا

ه�3ط FT$ ا0�م�

ا�0زن  ↑  �

� ,- .ًU�·ه. أ25 و$!rL sulfanylureas

� �!9F0اض ا$-L% ,!%.f;0ا ��"� ا0;$· .]0.;=<Tا ,F;�

� ،��µO<0�7ء ا% ,!%.f;0ا ��"� ا0;$· .]0.;=<Tا ¯";�
�3F0اض ا$-L% ,!%.f;0ا0;7"!,، وا

Meglitinides

ا0;�ا�. �
�;$ U!�ي f5!$ وd>$ة  � Kf6

 f5 $!rL!$ة

�  $r�9آ�ز إO0ا �9� $4!7 
 �3�ا40=.-!�ا�0

أ25 إU�اrً. 0[�3ط اF70$ ا0�-�ي �
 ,-sulfonylureas

ا0;7.وئ�
d>$ة  f5 $!rL!$ة  �

� �3� �=.-!� »+µ -¯ آ2 و

� �!tا+*ت دوا� 

� ,;q00!� ا.E



إd$از ا0�768!, -���ات
� Sulfonylureas:

� Glyburide, gliclazide

� (DiaBeta, Diamicron)

� Long-acting, powerful

 B�ث هFT Rd .ً��3$ ا0�م�

� Carbamoyl Benzoic Acids:

� Repaglinide (GlucoNorm)

� Nateglinide (Starlix)

� Shorter-acting

أ25 إU�اrً. 0[�3ط FT$ ا0�م�

81

إd$از ا0�768!, -���ات

: اµB0ر -, ز�.دة ه�3ط اF70$ ا0�-�ي�

�Ä�/";0أو ا R=!340م ا�ا0 $FT ذوي �ا0;$·
�  Àl"0 �ldأو ا0;$ا $!rL<0ة ا���م -�ا0 $F70 �Ad./0ا8دو�� ا

:اµO0اء ا0;>".ول 
○Chlorpropamide (Diabinase)
○Gliclazide SR (Diamicron MR)

�  Rd K!�+ ر �.ع.% �ldا0;>$ا $!rL<0ا ��4 أ-T�<- ا8دو��
:FT$ ا0�م 

○Glyburide

82



 $!rL  0!.تËا0ـBiguanides

83

1. Intestine: glucose absorption
2. Muscle and adipose tissue:

Biguanides ���� glucose 
utilization

3. Pancreas: 
insulin secretion

4. liver: Biguanides

↓ hepatic glucose output

Insulin 
resistance

Insulin resistanceBlood 
glucose

Biguanides
(metformin)

NIDDMاRd R6.q0 -=.��0 ا0ـا8ول و �=>3$ ا0/!.ر •
�"Àl -, ا->f.ص ا�9O0آ�ز ا0;=�ي •
• Rtا0*ه�ا $F7029 اB  u3"�
�"p35 u3 ا�9O0آ�ز •
•   ↑u93l<7- ¯- ,!0�768ار 3.ط ا ,-)  ↑�!T.7B0ا(
• �!;BC0ت وا0/*�. ا*A=0ا Rd �9آ�زO0ل ا.;=<Tا ,- ���� 
�;C- ,F.رآ>u -¯ أدو�� أ+$ى +.F790 �Ad$ ا0�-�ي •
� ���� -, إd$از ا0�768!,  •
�"Àl ا�0زن 95!ً*   •
• ��U�0 u% ��0.=;0ى ا�م 0�ا0 $FT Rd .ً��3ث ه�B� �
•  ↓ ,-triglycerides  وLDL-cholesterol 
• Ä!3;07.ت ا!F% �%.f;0ا0;$أة ا �"� Ä!3;07, -, و®!�� اB�
•  $F702 ا;B  �6ن -, ا·4$اب.=� ,�µ0ا8±/.ص ا �"��"U ,- Àl�وث ا0�اء اF70$ي 
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•  �!9F0ا Á�$� ,- pld 4$ح�

�"� ا30��,• 2A�;0ا�0زن وه� ا ���� �

•�!;Aه �%�E$;0ا $!E u ا$!rL 

 Ulactic acidosis;.ض R"30 6.دراً -. �B�ث •

Metformin

85

Metformin

ا0;�ا�.�
� Rd ه.م À5." A1c 

�C- 2;=<7.رآً. ا8دو�� ا�0;��� �
اF790 �Ad./0$ وا0�768!,

� 2FC%ر و$B<0ة ا���ل -.F±L% $dا�<�
2t.T

�"� ا0;$·� ا30��"!,  � �4=�

� ,!%.f;0ا ,!�$F70ا �·$;90 �4=�
ا0�م   آ�70>!$ول%.ر �.ع 

� s]��0 ,�µ0ا ��"� ا0;$· �4=�
اR-.!f0ار �.ع FT Rd$ ا0�م 

�,;q0ا À!+ر

ا0;7.وئ�
��!;Aه �%�E$- $!E ات$!rL 

�"� ا�fl% ,!%.f;0ر � u0.;=<Tا ¯";�
�3F09!� واF0ر ا�f59& وl0ا

� ↓ ,!-.<!dB12 

�R6�=- s=�

� ,- �C/��rا�Uض إ.;B0ا  R"390ا



 $!rL  0!.تËا0ـThiazolidinediones

87

Muscle and
adipose tissue
↓↓↓↓ insulin resistance
↑↑↑↑ glucose uptake

Liver
↓↓↓↓insulin resistance
↓↓↓↓hepatic glucose

production

Blood
glucose

Pancreas
↓↓↓↓ demand for insulin secretion
↑↑↑↑ beta-cell insulin content

Glitazones
�Pioglitazone (Actos), Rosiglitazone (Avandia)

اl;0.و-�  �.� ا0�768!, ↓�

� ���3F0وا �!;BC0ت وا0/*�. ا*A=0ا Rd 3*تl<7;0ا u3"�

�R6ورا�0!� ا0�768!, ا0.=d ,- ����

���� ا�0زن �

��3F0ا Rd .ً;;7  ث�B�

� &9l0ر ا�fl% ,!%.f;0ا ��"� ا0;$· 7>=;2� �

88



 (TZDs) Thiazolidinediones

ا0;�ا�. �
�7>=;2 آ;=.��0 وU!�ة أو -C$آً. �

-¯ أدو�� أ+$ى

� �B�ث هFT Rd .ً��3$ ا0�م إذا �
اU�0 2;=<T�� أو -¯ ا0ـ 

(metformin)

� ,!<���  أو %�$$�% �ا0!�م / �=4

�HDL↑

�Triglycerides↓  

0;7.وئا�
� s<� �<U ¯!%.Tة أ�ج 0=.<B�

أ-2qا�n�0ل إ0� �9Eآ�ز 

��!4!B- �-وذ

ز�.دة وزن�

وذ-� Rd ا490/� ا�f0$اء�

� �3F0ا Kt.®ا�35 و$-

�LDL ↑ 

� ,;q0ا R0.E

Thiazolidinediones  
,!0�76½0 °7B<00!� ز�.دة اË
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Thiazolidinediones  
,!0�76½0 °7B<00!� ز�.دة اË
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Thiazolidinediones  
,!0�76½0 °7B<00!� ز�.دة اË
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Thiazolidinediones

����د 95!2 -, ا0;$· �"�وذ-� 

��& -$ا�35 �*-.ت ا3B6.س ا�70ا2t) 6.دراً(�f5ر 95& �

� Rd .]0.;=<Tا ¯";�NYHA Class II,III,IV 

�2t3.س ا�70اB6م 6>!�� ا�ا0 ����5 %>;*�ld$ دم ذو 

�;F, أن  B�ث إ%.·� �"� ا0"7.ء ا0*إ%.·!.ت�

93

Treatment

•   p3q alpha-glucosidase ���=;0ا
 p3q ا��6Q;.ت اsA]  R<0 اF0$%�ه!�رات •
ا�9O0آ�ز  -, ا->f.ص   4!2 •
 "�9E ,- Àlآ�ز ا0�م إr$ ا�0��3 ا40=.-!�•
•  �!-.=� �3��"� %�ا�� آ2 و �4= 
4� ا�9O0آ�ز اU Rd Rl"0.ل ه�3ط FT$ ا0�م  •=�
• �!tوا�ا+*ت ا0�ة ا0>$qآ
�  B�ث ز�.دةً Rd ا�0زن  •
و�Ëم B  �!"4%�ث  Rd *ً34 ا430, وإT[.�ت  •
•  ,;q00!� ا.E

Acarbose (Gluco Bay) miglitol (Glyset)

43q-Glucosidase.ت 
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Antihyperglycemic Monotherapy
Average Therapeutic Effect on A1C*

-0.50 -1.0 -1.5 -2.0

Nateglinide

Reduction in A1C (%)

Glipizide GITS

Glimepiride

Repaglinide

Pioglitazone

Metformin

Rosiglitazone

Acarbose

Sitagliptin

Other Advantages Disadvantages Weight A1C 

�� TG 10-20%  -

�� TC 5-10%

Not Expensive. 

Lactic acidosis �������� 1.5%Metformin

Not Expensive 
Weight gain 
Weight gain 

���� 2Kg���� 1.5%Sulfonylureas

Short Duration Weight gain�������� 1.5%Repaglinide

No effect on the body weight 
Expensive, 

3 times dose 
����

���� 0.5-
0.8 %Acarbose

Improve lipid profile 
Expensive,

Weight gain  
����

���� 0.5-
1.4 %TZD’s 

Weight loss 

Injections, 

Expensive,

Little 
experience 

���� 2-3 
Kg 

���� 0.5 –
1 %Exenatide

���� 1-
1.5Kg 

���� 0.5 –
0.7 %Pramlintide

Some AntiSome Anti--diabetic Interventions Summarydiabetic Interventions Summary



Anti-Hyperglycemic Agents in Type 2 Diabetes

Class
A1C

reduction Hypoglycemia

Weight

change

Dosing

(times/day)

Insulin 1.5 to 2.5 Yes Gain 1-4, injected

Sulfonylureas 1.5 Yes Gain 1

Biguanides (metformin) 1.5 No Neutral 2-3

Thiazolidinediones, “glitazones” 0.5 to 1.4 No Gain 1

“Glinides” 1 to 1.5 Yes Gain 3

Alpha-glucosidase inhibitors 0.5 to 0.8 No Neutral 3

Amylin-mimetics (pramlintide) 0.5 to 1.0 No Loss 3, injected

Incretin agonists (exenatide) 0.5 to 1.0 No Loss 2, injected

DPP-IV inhibitors 0.6 to 0.8 No Neutral 1

Nathan DM, et al. Diabetes Care. 2006;29(8):1963-1972. Sitaglitpin phosphate prescribing information.  Merck, 2006

Metabolic Effects of Noninsulin Antihyperglycemics

Other Effects

Weight LDL-C HDL-C Triglycerides

Secretagogues ↑↑↑↑ ↔↔↔↔ ↔↔↔↔ ↔↔↔↔

Metformin ↓↓↓↓ or ↔↔↔↔ ↓↓↓↓ ↔↔↔↔ ↓↓↓↓

αααα-Glucosidase 
inhibitors

↔↔↔↔ ↔↔↔↔ ↔↔↔↔ ↔↔↔↔

TZDs ↑↑↑↑ ↑↑↑↑ ↔↔↔↔ or ↑↑↑↑ ↑↑↑↑ or ↔↔↔↔ ↔↔↔↔ or ↓↓↓↓

Exenatide ↓↓↓↓ ↓↓↓↓ ↑↑↑↑ ↓↓↓↓

Pramlintide ↓↓↓↓ ↔↔↔↔ ↔↔↔↔ ↔↔↔↔

DPP-4 inhibitors ↔↔↔↔ ↓↓↓↓ or ↔↔↔↔ ↑↑↑↑ or ↔↔↔↔ ↓↓↓↓ or ↔↔↔↔

Insulin ↑ ↔↔↔↔ ↔↔↔↔ ↑



Diet/
exercise

Oral
monotherapy

Oral 
combination

Insulin

Early aggressive combination therapy as required

Stepwise treatment

Oral 
+/- insulin

New Treatment Options for Type 2 DiabetesNew Treatment Options for Type 2 Diabetes
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BMI and Risk of Type 2 Diabetes
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Source: American Journal of Clinical Nutrition. Sept. 2006.



BMI and Risk of Type 2 Diabetes
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Source: American Journal of Clinical Nutrition. Sept. 2006.

Waist Circumference (WC)and Risk of Type 2 
Diabetes 
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Waist Circumference (WC)and Risk of 

Type 2 Diabetes
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Source: American Journal of Clinical Nutrition. Sept. 2006.

Weight and Risk of Type 2 Diabetes
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Weight and Risk of Type 2 Diabetes

1.0

13.14

1.0

9.90

1.0 3.28

0

2

4

6

8

10

12

14

BMI WC Waist-Hip Ratio

1st Quartile, lean

4th Quartile, obese

105

Women <55 years

Note: In women less than 55, BMI was the best predictor of type 2 diabetes.
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.]!d $r«  R<0وا0=�ا-2 ا �!;B0ف ا�ه 

��!;B0ف -, ا�ا0[ :
                - R=!340ا u=·و �إ�.دة  �ازن FT$ ا0�م إ0

9� هµا ا0>�ازن   -                � �Åd.B;0ا

� �!;B02 اF± ,- ل�3  R<0ا0=�ا-2 ا:

p;6 ا0�اء اF70$ي واQ+>*�.ت إن و��ت   -                

ا0=;$ وا�0زن   -                

ا�0ّ=.0!� اt.��!�0!� ا0;�%�94      -                
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p;6 ي$F70اء ا�ا0 Rd RtاµO0م ا.Å"01ا

� p;6 ي$F70اء ا�ا0 Rd RtاµO0م ا.Å"0اI  �!tوا�وري و->*زم -¯ ا0;=.��0 ا0$·
  ,!0�768.%

9� -B;�ل �R=!3 -, ا�5.40 �>�اÁd -¯ ا0=;$ وا�0زن وا�0=.0!�  ���B>�ي 

�.دةً� �>$اÁd هµا اp;"0 -, ا0�اء اF70$ي %��.دة Rd ا�0زن �

� ,!=d.� أ��.ل أو sاء ه�ا ا0µه Rd �B6!9!,  وEًَ.30.E.30!� ا0;$·

� ,;A<� R-�!0ا RtاµO0م ا.Å"055:    ا - FT$�.ت  %  50

�                                          30  %  sTد

%$و !".ت  %  15- 20                                            

�� إ0� ا0";� : اF70$�.ت �.B% 2�40ت 8ن ا.�$F70.% R"E RtاµO0م ا.Å"0ا

                   uء ا��0اآ."q<T.% ¯�$70ص ا.f<-ت ذات ا�.�$F70ا ¯"; 

9� r*ث و�3.ت                   �B  ) y!U ,- �<%.r�د آ;!� ا�3/0 و �زع 

                   �!;F0وا0>�5!� ا . (       �!;F0دة ا�B- $!E اء$A/0ر ا.A/0ا
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p;61 اÅ"0.م اµO0اRd Rt ا0�اء اF70$ي 

� sT�0ا:  R6�9/0ض ا.;B0وث ا�U �!C+ ²0وذ sT�0د آ;!� ا�B 
 �;Tض د�;U y9r3=�  وC- �;Tض د�;U y9r ,;A< و

����ة ��م اQ±3.ع  �;Tض د�;U y9r3.ع و±Qم ا��وU!�ة 

)ز��ت 36. !� (    

·$ور�� و%/.�n أن ا0;$·� Rd هµا اp;"0 -,  :ا30$و !".ت �
  s]-.7��� إ0� %".ء أ.B% ي$F70اء ا�ا0
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RtاµO0م ا.Å"0ا Rd .]l!34  &�اC0$وط ا�0ا
  p;6 ي$F70اء ا�901

9� ا�258� �7!t3.ت ر�9� r*ث و� Á%.70ا RtاµO0ز�¯ ا�0ارد ا� 

��م µUف أ�� و��3 �=.-!� و%/.�n و��3 ا4dQ.ر�

4� ا�0�=% �3� lU, ا0�768!, -3.±$ةً�=    

� �!0�BF0وا ��$F70و%.ت ا$C;0ا ¯"; 

�;"¯ ا0>�+!, �

اl0!.م %�ّ=.T."<  �!t.��!d �!0& -¯ ا0=;$ �
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 p;6 ي$F70اء ا�ا0 Rd RtاµO0م ا.Å"02ا

�,- p;"0ا اµ��0 ه.=- Rd �ا0�اء اF70$ي  �=>3$ ا�4/0ة ا8و0

� ,F;�u%  u<=!3� � 7B!, أو إ�.دة  �ازن اF70$ ا0�-�ي إ0

��;F, أن ��<F� u%  �!tوا�ا0;=.��0 ا0 �دون ا��90ء إ0

�.ً"!7B  RtاµO0م ا.Å"0أن �»-, ا &�� .ًn.l6از ا0�768!, وإ$dإ Rd  �-و.l;0ا Rd
.ً;!Å" -�ي   �.� ا0�768!, و�ا0 $F790

�.دة� ¯3<� ” Ä�/"- RtاµE م.Å6 �%s<� y!B إl6.ص  اF0.�0ري�"� ه»�ء ا0;$·
– 30-,  اF0.�0رياB;0;�ل -,  20  ) % °!0 >1200 – ) آ.�0ري 1000

� sT�0ا À5.6 ، ت.�$F70ا À5.6 RtاµE م.Å6 Á34ا30$و !".ت  و� �tزا

� ,!"��% s]<!30.O% ."ه �ا0;$·

�                       
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 p;6 ي$F70اء ا�ا0 Rd RtاµO0م ا.Å"02ا ) ¯%. (

:وارد µEاÀ5.6 Rt اF70$�.ت �
– 2q;�50 ا0$ا & اF70$ي   -          40  %R-�!0ا R9F0�0ري ا.F0ا�0ارد ا ,-

)ا0!�م / ��d �=4l% Ç;7اآu واU�ة (  ;"¯ اF70$�.ت ا70$�=� ا�->f.ص  -         

9� اF70$�.ت ا430!�� ا�->f.ص  -         � �;<=�

% ) B- >0.5>�اه. اF70$ي (  =4� اA/0.ر دون  B��� آ;!>[.  -         

         -  �!tاµO06!� و-, ا08!.ف ا�وارد -, ا8-*ح ا0;= ,-«�

� sT�0ا À5.6 RtاµE 30( وارد  ( % R-�!0�0ري ا.F0ا�0ارد ا ,-:
         - y9rم ا�±3.ع و��U y9r;�ض د3C- �;T=� وU y9r;�ض دT;� وU!�ة 

����ة ��م ا�±3.ع           �;Tض د�;U

– t  )30�وارد %$و !"R زا� 20  % R-�!0�0ري ا.F0ا�0ارد ا ,-       (
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 p;6 ي$F70اء ا�90 RtاµO0م ا.Å"0ا Rd .]l!34  &�2اC0$وط ا�0ا

9� ا258 �� �7!t3.ت ر�9� r*ث و� RtاµO0زع ا�0ارد ا��

��م µUف أ�� و��3 �=.-!� و%/.�n و��3 ا4dQ.ر �

� �!0�BF0وا ��$F70و%.ت ا$C;0ا ¯"; 

4� ا0;.ء %;=�ل 0!>$�, ��-!ً.�=�

� �!t.��!d �!0.=ّ�% م.!l00½0�76!, ( ا R9+ا�7° ا0B<07ّ, -, اB   (

�;"¯ ا0>�+!, �

� �ldم (  =.0? ا8-$اض ا0;$ا�B± ار �.ع ، R6.�$C0ا pOA0ار �.ع ا
إن و��ت   .....)ا0�م 
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�6�!� اRd �;=�8 ا0�اء اF70$ي 

ا�8=;� ا0;;"��� ا�8=;� ا�U�;7;0 وا0;$ا�35 ا�U�;7;0ا�8=;� 

ا8�3.ن 
ا�B90م 
ا70;²
ا40!�ر
Ä!30ا

اA/0.ر اA/0$اء
 ��ز%�ة �.ز
ز��ت 36. !�

 �ا2%

ا9B0!& وا390, 
ا�3/0 ا0=.دي وا0"/.�0 

 ا�F730ت
 ا430.�.
ا0$ز

ا70;!�
 �d.�0ر ا.A/0ا

ا30.ز�ء
ا��0ر 

 °d$F0ا
uا��0اآ
 اC0;"�ر

 �9B;0وا KqF;09!& اB0ا
 �9B;0ا390, ا

ا�0.ه�ة  ا0;=�".ت
اA!30.ء اB;0*ة  ا3�0"�

.;�$F0ا 
ا0;�ز 

ا0>!, ا40.زج
ا0="& 

ا�0.آ[� ا0;���� 
�f!$ ا�0.آ[�

اF70$ ا0=.دي وا0=27 
وا��9B0.ت   ا�C0آ��ة

وا0;$%!.ت  
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ا��µE8 اF70.% �!"O0$�.ت ا70$�=� ا�->f.ص

غ 100/ غ اµO0اء                غ100/غ اµO0اء

 $F70ا
ا0;$%!.ت
آ$ا-!2 

±$اب FT$ي 
��!"� ا�0.آ[� 

 ���F730ا
ا0=27 

ا�0.آ[� ا0;���� 
ا�C0آ��

�9B;0ا KqF;09!& اB0ا

100 
95
87 
83 
82 

85 - 65 
77 

70 - 65 
63 – 56 

53

� .F0ا
ا0;°39 
ا30$��ش 
ا�30®�

اF0$واT.ن
ا390, %.�0.آ[� 
ا�F0آ. آ�� 

�f!$ ا�0.آ[� 
ا�0.آ[� 

75 – 45 
44 
40 

22 – 20 
22 
14 

12 – 10 
20 – 5 
20 - 5
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THE END!!!!
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