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You can enhance your learning experience by accessing my 
comprehensive Notion document. It offers a wide range of educational 
resources, including this lecture and much more. Inside, you will find 
the modified slide content, thought-provoking questions, and 
informative videos from various reliable sources. With all these 
valuable materials at your disposal, you can delve deeper into the 
subject matter and broaden your knowledge. I am certain that you will 
appreciate the depth and breadth of information provided in this 
wonderful Notion document. (:
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Vasodilator

• Vasodilators, such as Hydralazine and minoxidil, are smooth 
muscle relaxants.

• They produce reflex stimulation of the heart resulting in increasing 
the myocardial contractibility, heart rate, and oxygen consumption,  
so they may prompt angina and myocardial infarction in 
predisposed individuals.

• They increase plasma renin concentration,  which results in 
sodium and water retention. (which is an unwanted side effect.)

•   These unwanted effects can be blocked by the
combination of diuretics and a blocker. (solution of the side effect). 



Notes from the doctor.
Resistant hypertension can occur after the treatment using first-line 
therapy (diuretics and beta blockers) and second-line therapy ( ACE 
inhibitor, angiotensin receptor blocker (ARBs),  calcium channel blocker, 
clonidine, and methyldopa), in this case, we might go toward the 
vasodilators which is the topic of our lecture. 

Vasodilators come in four types: 

 1- Activation of Calcium like : Hydralazine 

 2-  More efflux of K+   like : Minoxidil, Diazoxide

 3- producers of NO like : Nitroprusside

 4- Agonist for dopamine 1 receptors : Fenoldopam

Minoxidil and hydralazine
are oral drugs. 

Fenoldopam and 
nitroprusside given by 
infusion.



Notes from the doctor.

- As a side effect for ALL vasodilators: they can cause reflex tachycardia, and they 
have an effect on sodium and water retention. which needs to be controlled

- Vasodilators increase plasma renin levels as a side effect through two mechanisms:

1.Direct effect on the kidney.
2.Indirect effect via the baroreceptor reflex and activation of Beta 1 receptors, which 
stimulates renin production.

- This is a negative feedback mechanism that helps to maintain blood pressure 
homeostasis. 

To avoid this feedback when using vasodilators, they are often combined with 
diuretics (such as thiazides) and beta blockers.



Notes from the doctor.

Hydralazine needs  blocker + Thiazide.

 Minoxidil needs   blocker + loop diuretic (not thiazide because the profound 
retention).

- Remember the side effects of loop diuretics: hypokalemia, hyponatremia, 
hypovolemia, hypomagnesemia.
- Also, there is hypocalcemia as a side effect of loop diuretic but don’t worry because 
calcium is controlled by other mechanisms.   



Main drugs that cause vasodilation 



1-Hydralazine

• Hydralazine is used to treat moderately severe 
hypertension. It is often combined with a diuretic to 
prevent sodium and water retention, as well as a β 
blocker to counteract reflex tachycardia.

• Hydralazine  monotherapy  is  accepted  method  of 
controlling  blood  pressure  in  pregnancy-induced 
hypertension.

• Main  side  effects  are  arrhythmia,  precipitation  of 
angina.  Lupus-like  syndrome (special side effect)  
can  occur  with  high doses, but it is reversible on 
stopping the therapy.



Notes from the doctor 

Hydralazine has a special place in the treatment of black individuals. 
Black patients have a problem with their response to ACE inhibitors, so 
we use other options. In heart failure, we use a combination of 
Hydralazine and isosorbide dinitrate.

- It is important to remember that hydralazine needs to be used in 
combination with a beta blocker and thiazide. We mentioned earlier 
that hydralazine is used as a monotherapy in pregnancy-induced 
hypertension.

- Hydralazine has two effects: one toward the Nitric oxide and the other 
is reduce the level of calcium within smooth muscles(most important 
effect of hydralazine).

- Nitric oxide will have an activity toward dilation and increase the 
cGMP and dephosphorylate the myosin and relaxes smooth muscles.



Notes from the doctor
As a side effect of hydralazine, we can experience reflex tachycardia 
and sodium water retention. To address this issue, we use β blockers 
and thiazide.

- Some evidence suggests that hydralazine inhibits IP3, which triggers 
the release of calcium from intracellular storage sites, leading to a 
decrease in their concentration within smooth muscles..

- Another piece of evidence indicates that hydralazine promotes arterial 
dilation by opening low conductance calcium-activated potassium 
channels.

Most importantly, hydralazine reduces the concentration of 
intracellular calcium, resulting in arteriodilation rather than venous 
dilation. This arteriodilation induces the reflex release of renin, both 
directly and indirectly.



Hydralazine 
side effects of hydralazine :

 1. headache.
2. Sodium and water retention. 
3. Reflux  tachycardia .
4. Lupus-like syndrome (Special side effect)→ This disease goes 
toward the acetylation that induces cytotoxicity for hydralazine. 
This type of side effect is related to the time, if you use this drug 
for more than six months you may have lupus. 

remember the phases of drug metabolism. Phase I includes 
oxidation, reduction, and hydrolysis mediated by cytochrome 
P450, but phase II depends on conjugation reactions including 
glucuronidation, sulfation, acetylation, methylation, and 
glutathione conjugation.



Lupus is related in women four times more than in men this means 
white ladies have more chance of getting lupus because estrogen will 
increase the activity of T cells and produce autoimmune disease. The 
using of hydralazine is dose dependent if the dose of 50 mg it will not 
produce lupus means more than this amount may produce lupus.

10% of white ladies can get lupus if they use more than 50 mg of 
hydralazine.
We start with patients by  25 mg if there is no response, we increase 
the dose.



2- Minoxidil  
Mechanism of action.

The opening of ATP undulated potassium channels results in the efflux 
of K+ ions and hyperpolarization, ultimately leading to muscle 
relaxation. This relaxation affects the arteries.

Additionally, there is sodium water retention, activation of renin, and 
activation of baroreceptors, which results in reflex tachycardia.

•To decrease water retention, loop diuretics (not thiazides) are used.
•To decrease reflex tachycardia, β blockers are used.

Sodium water retention may be profound (significant ) in patients taking 
minoxidil, so they may require a larger amount of loop diuretic to 
prevent edema formation.



2- Minoxidil 
- the consequences of baroreceptors  mediated activation of 
sympathetic nervous system during minoxidil therapy are similar 
to those seen with hydralazine.

- Increase in the heart rate, myocadiac contractability and 
oxygen consumption, so we use Beta blocker as a combination.

- The main side effect is hypertrichosis, occurred in patients who 
received minoxidil for extended period. (consequence of K+ 
channel activation ).

- Hair growth occurs on the face, back, arms and legs. This side 
effect usually problematic for women..



2- Minoxidil 

- Rogaine is a brand name for minoxidil, a drug used mainly to 
treat hair loss and promote hair growth.
 
- It is an over-the-counter drug used by both genders, but it may 
pose a problem for women due to its side effects.

In general, minoxidil is best reserved for treating severe 
hypertension in male patients with renal insufficiency if other 
drugs are not effective. 

Additionally, minoxidil is often administered alongside other 
medications, such as loop diuretics and beta blockers, to prevent 
or minimize these side effects.



3- Nitroprusside.
Mechanism of action.

- Nitroprusside produces nitric oxide(NO), which increases 
cGMP. This leads to the dephosphorylation of myosin and results 
in the relaxation of smooth muscles.

- the effect of Nitroprusside is on Both veins and arteries.

- reduces constriction in veins and arteries, decreases preload 
and afterload, and increases perfusion toward coronary arteries.

 - There may be reflex tachycardia, but it is not as pronounced 
(marked) as what occurs with hydralazine and minoxidil..

- Used for short term, so no long term control.



3-Nitroprusside

Important side effect for nitroprusside.

- nitroprusside contains cyanide, and when combined with thiol group causes thio-
cyanosis.

- this toxicity occurs if we used nitroprusside  more than( 24-48 h) and if the infusion 
rate is high  (5mg/kg/day). Sometime even low dose can cause this toxic effect.

- the result of thio-cyanosis is lactic acidosis which cause other problems.



4- Fenoldopam
- Dopamine 1 receptor agonist, dopamine receptor present on 
arteries and its activation leads to arterial dilation.

-Dopamine receptors also present in the kidney, so fenoldopam 
is a good drug for patient with kidney problem and emergency  
hypertension .

-Fenoldopam is given by infusion not orally.

Fenoldopam works quickly, typically within 5-10 minutes, and 
has a half-life of 30-60 minutes. However, it is not ideal for 
titration due to its long half-life. In comparison, nitroprusside is 
a better drug for titration and is therefore more commonly used 
in cases of emergency hypertension.



Hypertension emergency
• it is rare but life-threatening when the diastolic blood pressure (DBP) 

is greater than 150 mmHg and the systolic blood pressure (SBP) is 
greater than 210 mmHg in a healthy person, OR when the DBP is 
greater than 130 mmHg in individuals with pre-existing complications 
such as encephalopathy, cerebral hemorrhage, left ventricular 
failure, or aortic stenosis

Here are some drugs used in emergency hypertension:

• 1-Sodium nitroprusside (onset 1-2 min), is 
administered intravenously and causes sudden 
vasodilation and reflex tachycardia, it is effective in 
A L L  patients regardless the cause. (Nitroprusside is 
the first choice in  hypertension emergency)

It metabolized rapidly (half life of minutes) and require
continuous perfusion. An overdose can cause
hypotension.



• 2- Fenoldopam  (onset  2-5  min),  peripheral  dopamine  1 
receptor  agonist  that  also  given  as  an  intravenous 
infusion. (not available in all hospitals).

It may be particularly beneficial for patients with renal      

insufficiency as it helps maintain or increase renal perfusion.

Fenoldopam lowers blood pressure through arteriolar 
vasodilation and also through specific dopamine receptors 
along the nephron promoting sodium excretion.

Hypertension emergency



Hypertension emergency

• 3-Labetalol ( and  blocker), with an onset of 5-10 
minutes, does not induce reflex tachycardia when given as an 
intravenous bolus or infusion. It shares the same β blocker 
contraindication (asthma...) and its major limitation is its long
half-life (3-6 hours), which prevents rapid titration.

Therefore, for titration purposes, the best drug is nitroprusside 
(with a short half-life), followed by fenoldopam, and lastly 
labetalol (with a long half-life). 

Drugs with a short half-life allow for better titration and are 
more commonly used in emergency hypertension, such as 
nitroprusside.



Dr.Malik just read it quickly 





وها أو رح أحاول أشرحلكم إياها وعلى راحتكم إذا حابيّين تدرس, تمام أعزائي بالنسّبة للسلايد الليّ قبل الدكتور ما شرحها

هو مش مطلوب بس صرت كاتبه ما رح )شكرًا شكرًا , شوف الجدول وتبِّّع مع كلامي رح تشوفه كثييير سهل, لا

(:أحذفه

The flowchart is divided into three columns: A, B, and C. Each column represents a different 
group of patients with hypertension, based on their age and whether they have diabetes or 
chronic kidney disease (CKD)

Column A is for adults aged 21 years or older with hypertension, who do not have diabetes 
or CKD. Their BP goal is less than 140/90 mmHg. The initial drugs to use are thiazide-type 
diuretics, calcium channel blockers (CCBs), angiotensin-converting enzyme inhibitors 
(ACEIs), or angiotensin receptor blockers (ARBs). The drugs should be titrated every month 
until the BP goal is reached. If the BP is not controlled with one drug, another drug from a 
different class should be added. If the BP is still not controlled with two drugs, a third drug 
from a different class should be added. The patient should be followed up every month 
until the BP goal is reached, and then every 3 to 6 months thereafter. And every time we 
should take lifestyle modification into consideration along the drug therapy.

Column B is for adults aged 60 years or older with hypertension, who do not have diabetes 
or CKD. Their BP goal is less than 150/90 mmHg. The initial drugs to use are the same as 
column A, except that ACEIs and ARBs should be avoided in black patients. The titration, 
addition, and follow-up steps are the same as column A.



Column C is for adults with diabetes or CKD, regardless of their age. Their BP goal is less 
than 140/90 mmHg. The initial drugs to use are ACEIs or ARBs, which have additional 
benefits for these patients. If the BP is not controlled with one drug, another drug from a 
different class should be added. The preferred classes are CCBs or thiazide-type diuretics. 
The titration, addition, and follow-up steps are the same as column A.



Thank you ! 

يا رب أيدهم بجنود من عندك واستعملنا في نصرة , اللهم كن مع اهلنا واخواننا في غزة

!دينك اللهم اكرمنا كما اكرمتهم 

تبدلنااللهم استعملنا ولا تس, اللهم استعملنا ولا تستبدلنا, اللهم استعملنا ولا تستبدلنا



Don’t panic, the drugs that aren’t mentioned the previous lectures are not 

required, you have to memorize only the drugs that are discussed in the 

lectures ذِكرهَّبالمحاضراتَّالسّابقةَّمنَّهذهَّالجدوالَّأنتمَّلستمَّمطالبينَّبغيرَّذلكَّتم َّمادراسةعليكمفقط





Slide 10 isosorbide dinitrate. (not mono).

Slide 12 : white lady (not black)

V3: Slides 23, 27 &28 are required, and see what is written about them.
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