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Very imp. : Insulin regimens {slides 26-29} are not included in our material, just for your knowledge.





Insulin Pen





Looks like a regular pen with a cap, needle and certain amount of insulin in the reservoir. 


And this what the patient usually uses for; emergency uses, needs in the workplace or in the office. 





A figure describing the Insulin Pen 








Insulin Pump





A figure describing the Insulin Pump 








There is a cartilage reservoir (like the anesthesia vial) --( you can put insulin in it to fill it up, and there is a Digital Monitor that you can change dose according to your needs (so if you are taking a lot of meal with a lot amount of glucose or carbohydrates in it -( so you can change the dose -( more insulin secretion at that time.


This inserted a catheter subcutaneous (infusion) in the body.


And sometimes there is a needle inserted in the other side of the body to measure your glucose level     
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Hypoglycemic agents








Pharmacokinetics (slide 33)








Review:


Insulin use for treatment:





-Take with meals 2-3X/day: so this drug is taken with each meal.


-You don’t have to know about the half life of this drug. �








It is only used for Type 1 DM.





But also some patients with Type 2 DM, they start with oral hypoglycemic agent, and then if they don't respond for treatment or have crises with very high glucose level ( the resort to 


"Insulin treatment"





Contraindications (slide 34)








-Renal or hepatic failure-May interfere w/ hepatic metab. of lactic acid,WHY??


Because we talked about its being excreted by the kidney and it can be metabolized by the liver, so patients who have dysfunctional kidney or liver can't take the drug.


-Lactic acidosis: because it interferes with the hepatic metabolism of lactic acid (but the new form "Metformin" have less of lactic acidosis side effect).


-Cardiac failure / MI: it’s a correlation effect.








Different catagories of Hypoglycemic agents (slide 32) Biguanides – Metformin





-Hypoglycemic agents: means they cause hypoglycemia (  �blood glucose. 


-Biguanides ( Metformin – come from the source "Galega Officinalis Flowers".


-Mechanism Of Action (MOA): Obscure {not known yet} – reduce the amount of glucose secreted in the blood.


-Decreased endogenous glucose production ( through �hepatic gluconeogenesis.


-No effect on insulin release: because it doesn't have any effect on insulin secretion.


-No hypoglycemia: because it doesn't act directly in β-cells in the pancreas.


-20% decrease in plasma triglycerides 


(No weight gain): so it works in the plasma triglycerides, probably move this into lipids but it doesn't cause weight gain so its another form of lipids.


-Mostly increases tissue sensitivity to insulin: causing �glucose uptake ( so liver stops producing glucose ( enhances glucose uptake by the peripheral tissues through AMP-dependent protein kinase activation.

















Side Effects (slide 35)








-GI-related: nausea, vomiting, diarrhea.


-Stop if plasma lactate > 3 mM: because above this level means lactic acidosis .





Sulfonylureas-MOA (slide 38)








It is different from the group that we talked about earlier ( because they work directly on the β-cells of the pancreas ( so they stimulate the insulin release from the pancreatic β-cells, HOW??


-By inhibiting b-cell ATP-sensitive K+ channels by binding to certain subunits.


-�insulin secretion (back to slide 4: first, glucose enters through the GLUT-2 ( ATP-production {glycolysis} ( ATP inhibits K+ channel ( insulin release).


- Also increase tissue sensitivity to insulin: �hepatic glucose production.


*So all mechanisms ( �Plasma Glu.








Thiazolidinediones (Tzds) (slide 43)








Sulfonylureas-Pharmacokinetics (slide 39)








3 Names:


1-Rezulin: (commercial we don't worry about them) not been used because of being Hepatotoxic.


2-Rosiglitazone: very famous known as Avandia – still used in markets although it has increased CHF (�HYPERLINK "http://www.medicinenet.com/congestive_heart_failure/article.htm"�Congestive Heart Failure�) risk.


3-Pioglitazone: the newer generation drug in the markets from the same group; has the lowest side effects (no major one so far) of the three.


-Liver tests required: because these drugs can be Hepatotoxic. 








-30’ prior to a meal: (the last group was with the meal – but this before)


*Because we want to stimulate the pancreas – enough time to produce insulin for those drugs to work.


-Extensive binding to plasma proteins: 1st generation drugs readily displaced, 2nd 


Generation not so bad (better binding);


*1st generation bind less to plasma proteins, so don't reach the target tissues as much as the 2nd generation – more potent.











Thiazolidinediones (Tzds)-Mechanism


(Slide 44)








Sulfonylureas–Side Effects (Slide 40)








-MOA: it is different about what we talked earlier.


There is a receptor in the cell called:


-Nuclear Peroxisome Proliferator-


Activated Receptor Gamma (PPAR-γ):


That activate insulin – responsive carbohydrate/lipid metabolic genes ( enhances mechanism of carbohydrates & lipids, it is similar to the action of insulin ( so these drugs are Agonist ( stimulate (PPAR-γ) ( resisting�insulin ( enhance insulin action in target tissues.


*Explanation:


Insulin binds to its receptor ( (PPAR-γ) translocate to the nucleus ( enhances the transcription of genes by its action on the DNA ( translate protein which related to carbohydrate/lipid metabolism.


(PPAR-γ) - Similar to the action of insulin ( so it will act on activating PPAR-γ directly without need of insulin in the cell.


So he affect the genes that �Glu output (inhibit Glycogenlysis)


*(PPAR-γ): -promote hepatic Glucose             storage - �plasma protein – inhibit lipolysis.





*don't worry about the % of the side effects.


-Allergic reactions (d Sulfa.





Sulfonylureas–Contraindications(Slide 41)








*Not effective in treatment Type 1 DM & sever Type 2 DM, WHY ??


-because the patient don't or have few viable β-cells to the drug to act on.





Meglitinides (Slide 41)








-Structurally different from sulfonylureas,


Same general mechanisms: inhibits K+ channel in β-cells.


Structurally different: the advantage of this drug is if the patient have allergy against sulfa you can use this group as a substitute treatment.


- Hepatic metabolism (90%), 10% renal excretion: this imp. for you to know that if the patient have hepatic or renal problem – he can't take these drugs.


*regimens same as Sulfonylureas:


3X/day, before the meal.


  





Type 2 Diabetes Mellitus


Treatment Guidelines (Slide 45)








Thiazolidinediones (Tzds)-Pharmacokinetics (Slide 45)








-The recommendation of the "American DM Association" for the treatment of Type 2 DM:





First Stage:


1-The patients will be advised to change their lifestyle:


-don't ingest too much glucose, carbohydrates or lipids in your diet , more exercising .





2-Monitor your blood pressure (because DM will lead eventually to cardiovascular problems – like AS, BP problems.


 


3-the patient will start taking up Metformin.





Second Stage:


Add sulfonylurea -( other substitute:


Tzds,  α-glucosidase, Exenatide, Sitagliptin.





Third Stage:


The patient will receive Insulin.





-Max effect 6-12 weeks:


So it needs 6-12 weeks to reach its maximum action (not immediately after ingestion). 





Thiazolidinediones (Tzds) – Side Effects (Slide 45)








-Pioglitazone – can trigger ovulation:


So if somebody taking medication for maintaining period or trying to get pregnant, they probably shouldn't take this because it will miss everything the trying to do.


- Contraindicated in HF (Heart Failure) 


 





α-Glucosidase Inhibitors





-α-glucosidase they are enzymes, present on the brush border of the intestine ( Action: degrade simple carbohydrates (di, tri, oligo) (into Glucose.


-Inhibitors will act immediately on those enzymes ( prevent & �the digestion of carbohydrates.


-Main uses: "Postprandial Hyperglycemia"   


So after he ingest the meal, some of these aren't absorbed in the body ( so that not a worry for us because they work in the intestine (so we don't need them to be absorbed)


*It's names:


-Acarbose.


-Miglitole.


They don't cause Hypoglycemia.


-so they taken before or with meal.


-for Type 2 DM.





A figure describing the α-glucosidase enzyme location & function 

































































































