













In this sheet we will talk about specific 
examples of NSAIDs 

















































































In the previous lecture we talked about a brief introduction of NSAIDs and how 
they modulate the inflammatory pathway (remember COX-1/COX-2 and their 
roles in physiological and pathological situations), these two enzymes are 
blocked by NSAIDs (both are blocked by nonselective NSAIDs, some types of 
them exhibit some preference toward one of COX enzymes).

In general, al NSAIDs are non selective while we have noticed that recently they have little bit more selectivity or we probably concluded that from side 
effects associated with the reuse.

Now will talk specifically about some drugs ! " 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 










B. When we are asked about the pharmacological mechanism of aspirin : it is non-selective 
irreversible inactivator of COX-1 & COX-2 …… it’s very important to know that # # #  
 
C. Aspirin is rapidly deacetylated by esterases in the body producing salicylate, which has 
anti-inflammatory, antipyretic, and analgesic effects.









Aspirin 1.
A. The prototype of NSAIDS it is very old drug, it was used centuries ago, actually it is derived 
from a tree شجرة الصفصاف that gives us salicylic acid, It is the most commonly used NSAIDs, all new 
drugs of this group will be compared with aspirin. 

في الحضارات القدیمة كانوا یستخدموا لحاء شجرة الصفصاف لیروحوا الألم ومع تقدم العلم تم اكتشاف انھ المادة في اللحاء ھي عبارة عن salicylic acid و الأسبیرین ھو عبارة عن ھاد الحمض الضعیف 
 acetylsalicylic acid وضافولھ مجموعة استِل صناعیًا فصار اسمھ

Do you remember what makes aspirin distinguished from  NSAIDs?! The difference is related to aspirin therapeutic or pharmacological effect that it 
is the only agent that has anti platelets effect and regarding to its selectivity (it prefers COX-1 but still it’s non selective). Also aspirin is irreversible 

The effect of all NSAIDs including Aspirin is inhibiting the production of prostaglandins, hmmmmmm!!!! 
So why we said in the previous lecture that they give different effects. 

 congestion  فكیف بتلاقي دوا معین منھم بقلل الحرارة ودوا تاني بیوقف ال prostaglandins یعني ھم كلھم بیشتغلوا عن طریق انھم یوقفوا تصنیع ال 
 
 

 In which cases aspirin works and How aspirin works in these cases?! 

Analgesia: 1.
 - for being analgesics, decreasing prostaglandin synthesis will prevent the sensitizations of pain receptors for chemical 
and mechanical stimulus. 
 - Some studies have shown that aspirin can depress pain by having stimuli in certain subcortical regions in the brain.  
 
2.   Temperature/ fever (antipyretic): 
First, let’s talk about how temperature increases during inflammation #  
We have the production of PGE2 which stimulate the production of IL- 1 which is responsible for resetting the ( set point of 
temperature) through the thermoregulatory center in the hypothalamus, so it increases the set point, so when aspirin 
prevents PGE2 it lowers (resets)  the set point of temperature (back to the normal), but it has no effect on normal body 
temperature. That was the first mechanism of lowering the temperature. 
یعني اذا كانت الحرارة ٣٩ برجعھا لل ٣٧ …. بس اذا اخذنا الدوا و حرارتنا ٣٧ اصلا ما الھ اي تأثیر عالحرارة  
The second mechanism: 
The aspirin has the ability to cause peripheral vasodilation which will cause dissemination of heat from the skin through 
sweating.  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


















































































 $ لو سمحت تقرأ ھاد الجزء بتركیز لمرة أو مرتین 
احنا حكینا إنھ الأسبرین بشتغل خافض للحرارة بطریقتین الأولى إنھ بوقف تصنیع PGE2 اللي 

أساسا مسؤول عن تصنیع IL-1 اللي بشتغل عمركز تنظیم الحرارة في تحت المھاد 
hypothalamus  فبیعمل الأسبرین على ایقاف ھاي العملیة وبالتالي بمنع رفع درجة الحرارة 

أما الطریقة الثانیة إنھ بعمل على توسیع الأوعیة الدمویة فبمر فیھا دم اكتر و بصیر تضییع لحرارة 
الجسم الداخلیة عن طریق التعرق  

  NSAIDs الطریقة الثانیة خاصة فقط بالأسبیرین دونا عن باقي ال
طب وشو الفائدة من ھاد الحكي كلھ ؟!  

الفائدة إني بدي ألفت انتباھك انھ توسیع الأوعیة الدمویة مش بس بطیر الحرارة … كمان ھو بعمل 
على تقلیل ضغط الدم وھو شيء خاااااص للاسبیرین بسبب وجود نظام *تطییر* الحرارة عن 

طریق التعرق وتوسیع الأوعیة الدمویة ، أما فیما یخص باقي NSAIDs فھي لا تملك ھذا النظام 
بل تسبب Vasoconstriction یعني راح یزید ضغط الدم  

كیف بتسوي vesoconstriction عالھامش، عن طریق انھا بتوقف تصنیع ال PGs اللي بتعمل 
توسیع الاوعیة الدمویة لبصیر الconstriction لكن ما عندھا نظام توسیع الاوعیة الدمویة عشان 

✍ تطیر الحرارة … فالكفة الراجحة بتكون نحو التضییق …….. ومن ھنا نستنتج 

It has direct relaxing effect in vascular smooth muscle cells (VSMC) in the peripheral blood vessels 
that’s why it causes vesodilation and leads to decrease body temperature 

Higher doses work directly on the respiratory center in the medulla, resulting in hyperventilation and respiratory alkalosis

3.  Effects on respiratory system: 
 -Initially, at therapeutic doses, aspirin increases alveolar ventilation. 
Increasing ventilation        We will lose CO2      Respiratory Alkalosis

Hypertension is contraindication of NSAIDs except  ASPIRIN !  don’t forget that please!

 
 
 
 
 
 
 
 
 

عن تصنيعه



	 




















































































When we increase the dose more and more we move from 
respiratory alkalosis toward metabolic acidosis due to different 
mechanisms

-This toxicity can happen a lot especially for little children. 
-We have in the pharmacies something called baby aspirin 100mg or 81mg (low dose), this is 
the one that adults use prophylactically because of its anti platelets activity to prevent 
thrombosis or embolism, some people have history of thrombosis or thrombotic events include 
myocardial infarction, strokes or any thromboembolic disease will use this baby aspirin. 
-Aspirin is not recommended for children…… it causes hepatotoxicity and problems in the brain 
(Rey’s syndrome)

متى بنضطر نعطي الأطفال أسبرین ؟ لما یكون علیھم حرارة یعني التھابات بشكل عام وتحدیدا التھابات القناة التنفسیة 
  وشو أغلب أسباب التھابات القناة التنفسیة ؟ فایروسات    

 Recently we have found that there is increased incidence of Rey’s syndrome which characterized 
by damaging of the liver and the brain in children under 12 years old if they have a viral infection. 
CONTRAINDICATION of aspirin: 
Child under 12 years old with viral infection, we don’t use aspirin or any salicylate 





















































We have high fever, we should cool the patient. 1.
We should correct the acidosis by alkalization of urine. 2.
Fix the electrolytes balance  3.

There are some people who have salicylic acid allergy, we call this condition salicylism, we 
should take care of these individuals, salicylate is not found in aspirin only, there are other 
products and drugs that contain salicylate.

4. GI system effects  
Why patients are recommended to take aspirin and other NSAIDs after eating? because these 
drugs are stomach irritant through prevent the synthesis of PGE2 which is responsible for 
mucus secretion so the protective layer of stomach will be remove also PGE2 inhibits acid 
secretion, the continuous use of these drugs may cause peptic ulcer. 
We can treat this problem by using a group of drugs: 
A. Agents used for the prevention of gastric and/or duodenal ulcers include proton-pump 
inhibitors (PPIs); esomeprazole, lansoprazole, omeprazol (prototype). They all work by 
inhibiting acid secretion. 
B. Other drugs can be used like histamine antagonists, histamine receptors are H1 and H2 (the 
main one in the stomach, if we inhibit it we inhibit acid secretion from parietal cells. 
C. Prostaglandin analog like misoprostol it mimics the action of prostaglandins in stomach, so 
we can take it along with aspirin, this drug is used in abortion because it causes uterine 
contraction like the natural PGs. 
At stomach pH, aspirin is uncharged; consequently, it readily crosses into mucosal cells, where 
it ionizes (becomes negatively charged) and becomes trapped, thus potentially causing direct 
damage to the cells. Changing the route of administration will cause the same stomach 
irritation.

5. Effects on the platelets aspirin is the one that has anti platelets activity so it ia thought to 
be more selective towards COX-1 which is responsible for the production of thromboxane A2 TXA2 
which leads to production of thrombosis. 
#TXA2 enhances platelet aggregation >> Low doses 81 mg daily of aspirin can irreversibly inhibit 
thromboxane production in platelets via acetylation of cyclooxygenase. 
#Because platelets lack nuclei, they cannot synthesize new enzyme, and the lack of thromboxane 
persists for the lifetime of the platelet (7 days to 10 days)>> As a result prolonged bleeding time. 
If we prepare a patient who takes aspirin for a surgery we should wait a week to get rid from 
aspirin, if we don’t wait the patient will suffer from bleeding.










































































Do you remember how renin-angiotensin works?!  
Actually it causes hypertension. Renin–angiotensin 
system (RAS), or renin–angiotensin–aldosterone 
system (RAAS), is a hormone system that regulates 
blood pressure, fluid and electrolyte balance, and 
systemic vascular resistance. 

As a summary, most of NSAIDs have detrimental 
effects on the kidneys. 
Aspirin has less effects, especially low dose 
aspirin (baby aspirin) anti platelets, that is used 
as prophylactic agent in 81 or 100 mg. 
81-300 mg aspirin dose still has anti platelets, 
COX-1 selective activity.

6. Effects on kidney :  
aspirin has lesser effect on kidney than other NSAIDs (less nephrotixic effects).



Effects of NSAIDs on kidneys:


 Retention of urine flow causing: a. Edema , b. Hyperkalemia 
1.
Arterioles contraction (afferent blood vessels constriction) that leads to the stimulation of renin-2.
Angiotensin system and that will cause hypertension.















































































































The aspirin must not be use with 
Phenytoin  1.
Warfarin  2.
Valproic 3.

 because they are all bound to albumin if we administered 
aspirin with phenytoin, aspirin will be bound and the free 
dose of phenytoin will increase (the unbound form) this 
will cause toxicity. 
 
 
 


















































































































































































Don’t mix two NSAIDs together, 
this will not enhance the 
pharmacological efficacy, rather 
it would exaggerate the side 
effects.

 










































































































2. Other NSAIDs













































