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Antidiabetic drugs:
-what is the diabetes?
It is increase glucose level in blood. 

Note: the normal level of glucose in blood=110mg/dl (if taken random)

-what are the types of the diabetes?

-type1

*autoimmune disease =destruction of ( cell of pancreas 
*may be viral infection =destruction of ( cell  

*common in children (<30 years)

*can not be treated without  insulin ( insulin dependent.
*the symptoms are appearing.
*undernourished

*moderate genetic predisposition
-type11:
*resistance to insulin in target tissue  which leads to exhaustion & gradual loss of ( cells But some still functioning.
*inadequate insulin secretion.

*treated by oral hypoglycemic drugs.
(Note: it can be treated with insulin (NOT dependent) But it require treatment by  insulin with prolonged time  when ( cell stop releasing of insulin)

*most common in >30 years

*increase blood glucose level with symptoms appear late  b/c it is gradual loss.
(Note: usually detected accidently)

*has strong association with obesity 
*strong genetic predisposition
*with increase the time=increase severity of disease 

-what is the complication?
- micro & macro vascular disease leads to:
- Blindness (retinopathy)

- neuropathy
- renal failure (nephropathy) 
(Note: it is difficult to maintain glucose level at normal range 24 hr after increasing 

So the treatment of diabetes not curative, it just delay the appearance of complication)
 test for know the person is diabetes or no=injected the parson by glucose 
1-normally=insulin elevated and then decrease 

2-type1 diabetes= no increase of insulin (because no insulin)

3-type11 diabetes=elevated insulin and then decrease (but less than normal))
antidiabetic drugs:

1- insulin.

2- oral hypoglycemic drugs.

*oral hypoglycemic drugs:

1- sulfonylurea drugs.

2- meglitinide drugs. 

3-biguanides.

4-thiazolidinediones
5-alpha glucosidase inhibitors.
· Insulin secretagogues:
1- sulfanylurea drugs.

2- meglitinide analogues.
· insulin sensitizers:
1-biguanidase.

2-thiazolidine or glitazones.
· alpha glucosidase inhibitor.  
· gastrointestinal hormone(under vestigation).  
*insulin secretagogues:

  I-sulfonylurea:

 First generation                         second generation 

 Tolbutamine.                                   Glipizide.

 Tolazamine.
acetohexamide                                 Glyburide (Glibenclamide).
 chlorpropamide                               Glimepiride.

  *mechanism of actions:
   _ stimulate insulin release from functioning B-cell by blocking of ATP-sensitive  K channel resulting in depolarization & calcium influx. 
   _  tissue sensitivity to insulin.
   _  serum glucagons concentration.
 *pharmacokinetics:   
  _orally, well absorbed. 
  _reach peak concentration after 2-4 hrs.

  _all are highly bound to plasma proteins. 
  _ duration of action is variable.
  _ second generation has longer duration. 
  _ excreted in urine ( #elderly & renal failure) (N.B: .elderly has renal dysfunction (drug accumulation (increase hypoglycemic effect = do not use long duration oral hypoglycemic drug, use short duration for them )
   _ renal failure effect on drug excretion
   _ severe liver disease effect on drug metabolism).

   _ cross placenta, stimulate fetal B-cell to release insulin         hypoglycemia at birth & it is teratogenic.

 *first generation:

  _short:
  Tolbutamide(6-8 hr),no active metabolite.
 Used for renal failure & old pt.
_intermediate:

  Tolazamide ,acetohexamide(12-20hr),active metabolite.
_long:

 Chloropropamide (20-60hr),no active metabolite (XXX hepatic ,renal &old patients)
*second generation:
 generally longer duration than first generation &no active metabolite).

Glipizide:

 )                                      بالنسبة لـ_short acting.     ( second generation                   
   _ duration of action 10-16hr.
   _ no active metabolite.

 Glyburide (Glibenclamide):  
  _long acting.
  _duration 12-24hr.

  _no active metabolite.

Glimepiride:

  _ duration 12-24hr.
   _no active metabolite.
 * unwanted effects:
  1-hypoglycemia:

   _more in chlorproamide & glibenclamide.
   _less in tolbutamide.
  2-weight gain- b/c increase appetite.

  3-GIT upset (reversible).

  4-allergic skin rash.(because sulfur)
  5-bone marrow damage.

  6-dilitional hyponatremia ,water intoxication :

More in chlorpropamide b/c  vasopressin effect which lead to water retention ( ( Na conc..

  7-disulfiram-like reaction with alcohol pt (chlorpropamide).

  (NB: disulfiram is drug used to treat alcoholism by inhibition of  aldhyde  dehydrogenase  enzyme ( inhibit  alcohol metabolism (accumulation of acetaldehyde, this cause vomiting, nausea &rash).                                  
*drug interactions:
  *drug which augment hypoglycemic effect:
       _ NSAIDs :phenyl butazone & salicylates.
       _coumarin anticoagulants. 

       _ alcohol.

       _ antibiotics:

         Sulphenamides, chloramphrnicol.

       _antifungal drugs: fluconazole 
  *agents which decreases action of sulphonylureas:
       _ microsomal inducers. (it is metabolized by cytochrome)
       _ diuretics: thiazide &frusemide.

       _corticosteroids.
       _diazoxide (not IMP)

*contraindications:
 _pregnancy: teratogencity.

 _ hepatic or renal insufficiency 
II- meglitinide analogues



  _ repaglinde (prandin).
  _ nateglinide (starlix).
  *mechanism of actions:
  _ stimulate insulin release from functioning B-cell by blocking of ATP sensitive K channel resulting in depolarization.& calcium channel influx.
      (Similar to sulfonylurea).
*pharmacokinetics:
   _ orally.

  _ well absorbed orally. 
  _ very fast onset of action, peak 1 hr. 
  _ effective in early release of insulin after a meal ( post prandial glucose regulators)
  _ taken just before meals. To reach peak effect when u finish eating  

  _ short duration of action(4 hrs.). 
  _metabolized into inactive products in liver (CYTP3A4).

  _excreted mainly in the bile.
*uses:
 1- used for regulation of post prindial glucose excursions.
 monotharpy or combined therapy with metaformin (better than monotherapy)  
 2-patients allergic to sulfonylurea.

*adverse effects:
 Less incidence than sulfonylurea.   
 _hypoglycemia ( if meal is delayed).
 _weight gain b/c (appetite.
 _ drug interactions.   
* drug interactions:
 1-enzyme inhibitors as cemitidine, fluconazole& erythromycin.
 2- enzyme inducers as barbiturate, rifampacin & phenytoin.
 3- gemfibrozil: augment action of repaglindine.

*contraindication:
 _Hepatic impairment.

 *insulin sensitizers:


    1- biguanides.

    2- thiazolidinediones or glitazones.

 *biguanides: metformin (glucophage):



     *mechanisms of actions:
        1-  peripheral glucose utilization ( tissue glycolysis
        2- inhibit gluconeogenesis.

        3- impairs glucose absorption from GIT.

        4-   plasma glucagons level.

             -   LDL & VLDL.

             -  HDL.

         5- do not require functioning B-cell.

         6- do not stimulate insulin secretion.

       *pharmacokinetics:
         _ orally.

         _not bound to serum protein.

         _t 1/2 = 3hrs.
         _excreted unchanged in urine.
       *therapeutic uses:

        _ obese patients with type II diabetes.
        _monotherapy or in combination.
      *advantages:
        _ no hypoglycemia or weight gain ( b/c it cause anorexia).
      * adverse effect:

       _transient GIT disturbance (NVD).

       _ lactic acidosis: common in patients with renal, liver, pulmonary or cardiac                    disease.

 _ long term use interfere with B12 absorption.

     * contraindications

 
(أبدا ما تعطى orally)   _ pregnancy.           
  _renal disease.

  _ liver disease.
 عندهم قابلية أنه يصير لهم lactic acidosis    _ pulmonary disease.        
  _ heart failure.



  _ alcoholism.

*Thiazolidinediones(Glitazones).


   _Rosiglitazone
   _Pioglitazone (Actos).
   _Troglitazone (withdrawn due to hepatotoxicity).

*mechanism of actions:

 _ activated peroxisome proliferators-activator receptor
    (PPAR_Y).

  *PPAR_Y:




· nuclear hormone receptor.
· Long acting.

· found in liver, skeletal MS. &adipose tissue.
· involved in adipocyte production & glucose & lipid metabolism.
· (insulin sensitivity in muscle & adipocytes.
· (triglyceride. 
· (HDL.
     _ increase sensitivity of target tissue to insulin.
     _   glucose up take & utilization in muscle & adipose tissue.
     _   insulin sensitivity.
* Pharmacokinetics:
     _ orally.
     _ highly bound to plasma proteins.

     _ metabolized by CYT P450.

     _ excreted in urine & bile.

     _ t 1/2= 3-4 hrs (short).

     _ pioglitazone ( active metabolite but still have short duration of action).
*indications:
    _ type II – with insulin resistance.

    _ used either alone or  combined with sulfonylurea, biguananides or insulin.

    _ Rosiglitazone should not be combined with insulin (b/c (edema).

(كل المجموعة تسوي  edema لكن يصير الأثر أقوى وأوضح مع          (Rosiglitazone  
*adverse effects:

    _fluid retention ( Edema)
    _ weight gain.

    _ headache.

    _ liver function tests for first year of therapy.
    _ if used aline NO hypoglycemia.
 * contraindications:

   _heart failure.
   _ pregnancy.
   _significant liver disease.

*alpha glucosidase inhibitor:

-acarbose


-miglitol
mechanism of action:

- reversible inhibitor of intestinal (brush border) alpha glucosidase

    (alpha glucosidase =degradation of oligosaccharide to glucose and monosacharides)
-taken at beginning of meals

-decrease of carbohydrate digestion and glucose absorption 
-decrease postprandial increase in blood glucose
-no hypoglycemia if used alone
pharmacokinetics:

   *acarbose:
-poorly absorbed

-metabolism by bacteria 

-excretion in urine

   *miglitol:

-well absorbed
-excretion unchanged in urine

(Note: both acarbose & miglitol excreted in urine =contraindication in renal impairment)

uses:

-can be alone or combined with insulin or sulphylurea 
-used in type11 diabetes (mainly)

 -can used in type1 diabetes

adverse effect:
-GIT=flatulence, diarrhea, abdominal pain, bloating, 
-increase liver enzymes (contraindication in liver impairment)

contraindications:

-inflammatory bowel disorder

 -renal disease
 -hepatic disease (used with caution)

(Note: should be done regularity liver function test)

 -intestinal obstruction

*insulin:
chemistry:

-polypeptide hormone (MW=5808)
-contain 51 AA arranged in 2 chains A (21), B (30) linked together by disulphide bridge .
  -B cell synthesis insulin from a single chain precursor called proinsulin
  -proinsulin is hydrolysis into insulin and residual segment C peptide 

  -insulin and C peptide are secreted in equimolor amount in response to all insulin secretogogous .
  -proinsulin might have some hypoglycemic action but C peptide is inactive 

  -formed insulin is stored within B cell (the form as crystal consisting of 2 atom of zinc and 6 molecules of insulin which is equal to 200 biologic units
  -one milligram = 28 units
To measure insulin in blood we use radioimmunoassay which measure active insulin & proinsulin (higher than true amount.
When we measure C peptide ( indicate how much active insulin is found in the circulation 
المطلوب فكرة عامة فقط
mechanism of insulin release:
-regulating by circulating blood glucose level

-glucose bind to glucoreceptor in B cell = increase of cAMP =influx of Ca = insulin release by exocytosis.
other stim. Of insulin secretion:
-amino acid

-GIT hormones (secretin)
-fatty acid

-ketone body
Autonomic control: 

-vegal stim.

-B adrenergic agonist

Insulin secretion decrease by:

 -somatostatin hormone secreted by delta cells in pancreas
-drugs: diazoxide
species of insulin:

1-beef insulin
differ by 3AA from human insulin (more antigenic) , it isolated and purified from beef insulin
2-porcine insulin
differ by one AA , now they usually mixed 70%beef and 30%pork

3-human insulin
-recombinant by DNA technique

-less immunogenic
-it contain therionine molecule , allow more rapid absorption and short duration of action
-mixing with phosphate buffer reduce aggregation of regular insulin in infusion pump
route of administration:
1-given SC by syringes (arm, abdomen, thigh) (multiple dose)

2-portable pin injector

3-continuos SC insulin infusion (pump) (constant blood insulin level & no fluctuation )
4-inhaled aerosols, transdermal, intranasal
5-IV in emergency
pharmacodynamics:

lower of blood glucose level by:

 -utilization of glucose by peripheral tissues

 -promoting synthesis and storage of glucose in liver and sk.ms
1-carbohydrate:

-increase glycogen synthesis
-decrease gluconeogenesis
-decrease glycogenolysis (liver)

-decrease glycolysis (sk.ms)

-increase glucose uptake and utilization 

-increase conversion of carbohydrate to fat

2-fat:

-liver=increase lipogenesis
-adipose tissue-increase synthesis of TAG , increase fatty acid synthesis

3-protiens:

-liver=decrease protein catabolism 
-muscle=increase AA uptake, increase protein synthesis

4-potassium:

increase uptake of potassium into cell
types of insulin preparation:

vary in onset and duration of action 

1 - ultrashort =very fast onset and short duration 
2 - short (regular) =fast onset and short duration 

 - intermediate3
4- long =slow onset and long duration
1 & 2 clear solution + used IV in emergency

3&4 suscepensions + NOT for emergency 
(Note: frequency of administration reduce stabilization of glucose level)

1-ultrashort:

(Lispro, aspant, glulisine insulin)
-clear solution at natural PH

-monomeric analogue 

-SC=5min before meal

-IV in emergency

-very fast onset, 15 min before meal (SC)

-peak 1h

-duration=3-4h

-2-3times/day

2-shortacting (regular insulin)

-soluble clear (soluble crystalline zinc insulin (zink to (stability &shelf half life =التخزين))
-clear solution at natural PH

-hexomeric analogue 

-SC =30-40 min before meal

-IV emergency

-onset=30-45 min (SC)

-peak=2-4h

-duration=6-8h

-2-3 time /day

-control postprandial hyperglycemia and ketoacidosis

-can be used during pregnancy

3-intermediate acting 
a-(isophane NPH)= means compound with NO active sites available:
-NPH, natural protamine hagedorn, is combination of protamine and crystalline zinc insulin (1=6 molecules)

-turbid suspension at natural PH 
-SC only 

-onset= 1-2h

-peak= 5-7h

-duration= 13-18 h

-75/25 , 70/30 , 50/50 (NPH/regular)

b-(lente insulin)
mixture of :
    -30% of semilente insulin (amorphous precipitated of insulin with zinc in acetate buffer) (note: dissolution faster than crystal)
     -70% of ultalente insulin (poorly soluble crystal of zinc insulin)

-turbid suspension at natural PH 

-slower onset= 1-3h than regular

-peak=4-8h

-duration=13-20h

-lente and NPH =an equivalent in activity 

-lente and NPH =not used in emergency 
5-long (insulin glargine)

-slower onset=2h
-clear solution but form precipitation at junction site 

-given SC

-peak= 4-5h

-absorbed less rapidly than NPH and lente insulin

-prolonged duration =24h

-once daily

*adverse effects:

-hypoglycemia 

     coma due to decrease glucose to brain
     increase autonomic activity 

     increase sympathetic =increase HR, sweating, anxiety
     increase parasympathetic= nausea, vomiting 

  treated by: 
sugar containing beverage or food

20-50 ml of 50% glucose solution IV or glucagons 1 mg SC or IM

(Note: how can differentiation between what the cause of coma hypoglycemia or hyperglycemia?

In hypoglycemia =formation of ketone body =acidity of breathing)

-weight gain

-hypersensitivity reaction

-local reaction at junction site: swelling, erythoma, lipodystrophy

-insulin resistance

-hypokalemia 
NOTES:

الحامل لا تعطى أبدا oral hypoglycemic  لكن تعطى insulin

The time of administration of drugs(befor meat , at begening) is VERY IMPORTANT[image: image1.png]



( duration of action








