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IMMUNOMODULATORS  

The Immune System: 

• The immune system protects the body from invading pathogens & eliminates 

disease, while still capable of recognizing and toleratating "self" antigens. 

Components of Immune System: 

I. Innate (Natural): 

• Physical → skin, mucus membrane (epithelial barrier) 

• Biochemical → complement, lysozymes, epithelial natural antibodies. 

• Cellular → macrophages, neutrophils. 

II. Adaptive (Acquired): 2nd line defense if innate immune response is inadequate 

• Humoral immunity: → B-lymphocytes → Ig antibodies → eliminate 

extracellular microbes & toxins. 

• Cell Mediated immunity: → T-lymphocytes (Kill bacteria, tumor cell & 

virus infected cell) → eliminate intracellular microbes. 

Major Steps in Immune Responses: 

The immune activation cascade can be described as a three-signal model 

1. Signal 1: Antigen-presenting cell (APC) → antigen presentation on its 

surface & IL-1 production → T-cell triggering at the CD3 receptor 

complex. [Signal 1 alone is insufficient for T-cell activation]. 

2. Signal 2 (costimulation): CD80 and CD86 on the surface of APCs → 

engage CD28 on T cells. 

activate the intracellular calcium-calcineurin pathway → activation of nuclear 

factor of activated T cells (NFAT) → ↑↑ the production of IL-2and other 

cytokines. [calcineurin is a protein – NFAT is a specific T-cell transcriptional factor] 

3. Signal 3: IL-2 binds to the IL-2 receptor on the surface of other T cells → 

activation of the mammalian target of rapamycin (mTOR) → Lymphocyte 

proliferation & differentiation. 

 

 modification یعني بتعمل modulator من اسمھا
 immune system لل

خط الدفاع الاول 

بتطلع
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IMMUNOSUPPRESSANTS الادویة في الرسمة خاصة ب
**الدكتور بلش شرح عن 

الادویة وھي موجودة 
بسلاید 43

ادویة بتشتغل على السایتوكینز بتمسك فیھا وبتمنعھا 
 TNF(tumour necrosis factor) تشتغل زي

  antibodies احد السایتوكینز الي بتطلع وبعطي
بمسكھا ویمنع شغلھا  

اعطیھ بلوكیر تمنع 
abتكوین ال

البدایة بتیجي من عندھا 

*یعني ھون اذا منتبھھ 
احنا بنعطي بلوكر تسكرلي 

 pathway ال

ھاي في حالة دخلت الخلیة في s cell cycle بعطي ادویة تمنع تصنیع ال DNA (مكونات ال 
  ! dna

Sugar, nitrogen base , phosphate) 
من ضمن ال NB یا purine، pyrimidine ) ھون بمنع تكوینھم ف بمنع تكوین ال 

  nucleic acid
برضو ال nucleic acid بصنع بروتین ف أنا بمنع ھاي المرحلة برضو 
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Side effects:  

1. Hypersensitivity.                                                                       

2. Megaloblastic anemia  

3. Hemolytic anemia (in G6PDD). 

N.B.: tetracycline & doxycycline are blood schizonticides (not used alone). 

Treatment of Malaria 

 Treatment  Prophylaxis 

Chloroquine 

Sensitive 
Chloroquine for 3 days Chloroquine once/week: 

1-2 weeks before travel, 
through travel, 

for 4 weeks after leaving 
endemic area 

+  Primaquine for 14 days (in vivax & ovale to prevent relapse) 

Chloroquine 

Resistant 

falciparum 

• Atovaquone-Proguanil 

OR 

• Mefloquine 

• Quinine + doxycycline 

• Atovaquone-Proguanil 

OR 

• Mefloquine 

• Doxycycline 

 
 
 
 
 
 
 
 
 
 
 

*رح نحكي عن خطوات تكوین ال سایتوكاینز 
- بتبلش الmacrophages تعمل phagocytosis للجسم الغریب ،وتبلش تعمل 

presentation على سطحھا عشان ،، ال T-lymphocyte یصیرلھا activation وتطلع 
سایتوكاینز حتى شو تعمل ال سایتوكاینز؟ تعمل تنشیط لمختلف ال T-lymphocyte اكثر عشان 

 …،1L-1 انا بحاجتھا  زيmediator تطلع
 

antibody حتى تطلع B-lymphocytes نفس الحكي بصیر ل-

كیف بتصیر ھاي عملیة ال activation،…،عن طریق ٣خطوات : 
 CD3 بسموه T cell receptors 1 بعملو تنشیط لL-1+ على سطحھا present antigen ١)بتعمل

بس ھاد التنشیط غیر كافي انو یحفز ال t-lymphocyte ،ف ببلش signals 2 انو یحصل (خطوة ٢) 
  receptor بصیرلھم ارتباط مع ،، CD86 و CD80 عندھا كمان antigen presenting cell ٢) ال

 CD28 اسمھا lymphocyte موجود على ال

*ھیك بدا عندي من signals 1+2 یزودو ال activation of T-lymphocyte،طب شو 
بعملو ل t-lymphocyte؟؟

 ca calcineurinواحد منھم ھو الEndogenous Pathway رح یبلشو یشتغلو على
pathways،في وجود الca بصیر تحفیز لل calcineurin(ھو بروتین الو وظیفة في الخلیة)،، 

طیب ھاد ال calcineurin شو بعمل على T-lymphocyte؟ببلش یشتغل على ال 
transcription factor (اختصاره NFAT) بروح وبعمل transcription للجین،(یروح ع 
 IL 2 ویحفز انتاج ھاد الانترلوكین)بعد ما نصنع،IL -2النواة ویرتبط مع الجین المسؤول عن تصنیع

ببلش یطلع برا الخلیة و یروح ل another T lymphocytes عندھا receptor ویعملھا 
  endogenous proteins عن طریق activation

بعد ما یصیر تحفیز للmTOR ببلش یدخل على النواة ویخلیھا تدخل فیھ S cell cycle بعد ما 
 rest كانت في حالة
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Abnormal Immune Responses 

I. Hypersensitivity: 

• Immediate hypersensitivity (Type-I, Type-II, Type-III): usually Ig-mediated. 

• Delayed hypersensitivity (Type IV): cell-mediated 

II. Autoimmune diseases: 

• Activation of self-reactive T and B lymphocytes → cell-mediated or 

humoral immune responses against self-antigens e.g. Rheumatoid arthritis, 

systemic lupus erythematosus (SLE), multiple sclerosis (MS), etc.... 

III. Immunodeficiency diseases: 

• These are diseases resulting from inadequate function in the immune system 

→ ↑ susceptibility to infections and prolonged duration & severity of disease. 

• Immunodeficiency diseases may be either congenital or secondary to 

bacterial or viral infections (AIDS) or drug treatment. 

Drugs Acting on the Immune System: 

• They are used for treatment of abnormal immune responses.  

• They are classified into:   I. Immunosuppressants   II. Immunostimulants 

 

IMMUNOSUPPRESSANTS  

I. Corticosteroids: methylprednisolone & dexamethasone. 

Immunosuppressive mechanism: 

1. Inhibition of T-cell function: release of cytokines (interleukins and TNF-α). 

2. Inhibition of B-cell function:  antibodies production. 

3. Inhibition of inflammatory process:  cell adhesion, migration, chemotaxis, 

inflammatory mediators. 

 

 

Neutrophil+wbc

بلش یھاجم ونتیجة الھجوم صار فیھ 
 tissue مشاكل في

ھسا انا في حالة ال autoimmune disease بدي عالج الموضوع ب أدویة تقلل 
المناعة او تحفز المناعة؟تقلل المناعة حتى تقلل من الھجوم على انسجة الجسم

ھون العكس في نقص في جھاز المناعة مش قادر یقوم في وظیفتھ
ھو الدواء راح یكون محفز ولا مثبط؟ 

رح یكون محفز

*القصد من تقلل ھو تثبط

ھرمون في الجسم

مثبطات المناعة
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Immunosuppressive uses: 
1. Organ transplant. 
2. Autoimmune disease. 

Adverse effects: 
1. Increase risk of infections 

2. Iatrogenic Cushing (Moon face, ↑ abdominal fat, Buffalo hump, thin arms & legs) 

3. Hyperglycemia 

4.  salt and water retention     5. Osteoporosis        6. Cataract 

II. Drugs acting on immunophilins: 

A. Calcineurins inhibitors: Cyclosporine- tacrolimus 

1- Cyclosporine (ciclosporin):                 

Mechanism of action: 
• Binds to an immunophilin (cyclophilin) →          

a complex → inhibits calcineurin → ↓cytokines 

(e.g. IL-2) production by T lymphocytes. 

Adverse Effects: 
1. Nephrotoxicity (↑ with CYP450 inhibitors)          

2. Hepatotoxicity                                                          

3. Hypertension     4. Hyperglycemia   5. Hyperkalemia    6. Gum Hypertrophy 

Uses: 

1. Organ & bone marrow transplantation. 

2. Autoimmune diseases           

3. Bronchial Asthma 

2. Tacrolimus 

Mechanism of action & adverse Effects: similar to cyclosporine (but binds to 

an immunophilin, FK-binding protein (FKBP). 

Uses: 

1. Organ transplantation.          2. Skin disorders (Atopic dermatitis - Psoriasis). 

اكیھ ھون جسمي نورمال بس بدي ازرعوا جسم غریب ،ف محتاج اقلل 
عشان ما یصیر رفض مناعي 

local or systematic لخط الدفاع عندي سواء  inhibition عشان بعمل

Cushing syndrome كثیر ف بسمي الحالة corticosteroid ویبلش یصنع tumour ھاي المشكلة بتكون لما المریض یكون عنده
كلمة iatrogenic معناھا 
أنت ك كتور تسببت فیھا

 ومنھا حدبة دھنیة بین الكتفین واستدارة شكل الوجھ وظھور علامات تمدد وردیة أو أرجوانیة على الجلد
Cushing

ھشاشة العظام مِیاه بَیْضاء

immunophilins are endogenous proteins that are found in 
various cell types, including immune cells.

They play important roles in regulating 
immune responses and are involved in 
processes such as T cell activation and 
cytokine production.

بیشتغلوا في طریقة indirect بعد ما یعمل 
complex،ھذا ال complex بروح یعمل 

inhibition



HLS Pharmacology 
 

45 
 

B. Proliferative (mTOR) signal inhibitors: Sirolimus 

Mechanism of action: 

• Binds to FKBP → a complex → blocks mTOR3 → ↓ cell proliferation & 

angiogenesis. 

Adverse Effects: 

1. Bone marrow depression.                        

3. Hypertriglyceridemia. 

4. Headache. 

2. Hepatotoxic. 

Uses: 

1. Solid organ & bone marrow transplantation. 

2. Dermatological disorders. 

3. Sirolimus eluting stent: prevent restenosis by its antiproliferative effect. 

IV. Cytostatic agents 

• Cytotoxic agents inhibit cell division and used in the treatment of malignant 

diseases.  

• In immunotherapy, they are used in 

smaller doses → inhibit the proliferation 

of both T cells and B cells (cytostatic). 

A. Antifolate pathway: Methotrexate 

Mechanism of action: 

It inhibits dihydrofolate reductase (DHFR) 

enzyme → ↓ activation of folic acid to 

tetrahydrofolic acid → block purine and pyrimidine synthesis → inhibition of 

cell division (with greater effect on lymphocytes). 

 

 

Plastic anaemia, 
thrombocytopenia

یزود ال lipid في الدم

لما باجي اركب للعیان شبكة ممكن تصیر مشكلة وتلزق ال thrombus فیھا،، ھون من ضمن المشاكل أنھا 
تحفزec على proliferation ف ببلش یزید فممكن یقفل الشبكة دي بعد ما ركبتھا،، طیب كیف بحلو ھاي 
مشكلة عن طریق أنھم یدھنو الشبكة بھذا الدواء بحیث یمنع ال proliferation للec اطول فترة ممكنة

ھون بشتغل على خلایا الجسم ،خلایا البكتیریا 
والباراسایت بیتصنع من الفولیت

طب ب ایش محتاجھ ؟
كان یدخل في صناعة 

 purine, and
pyrimidine
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Clinical uses: 

1. Cancer chemotherapy: effective for a number of cancers.  

2. Autoimmune diseases  

[Folic acid 5 mg must be given 24h after methotrexate dose to 

compensate for folic acid deficiency and prevent bone marrow 

suppression]. 

Adverse effects: 

1. Hepatotoxicity is the most common (monitoring liver functions is essential) 

2. General adverse effects of cytotoxic agents: 

- bone marrow suppression 

- Immunosuppression → ↑ infections . 

- GIT: vomiting, diarrhea and ulcers . 

- Hair loss . 

- Teratogenicity 

- Hyperuricaemia 

B. Alkylating agents: Cyclophosphamide 

Mechanism of action:  

cross links DNA → inhibits cell replication → inhibits 

T cell & B cell function. 

Uses: 

1. Autoimmune diseases. 

2. Cancer chemotherapy 

Adverse Effects: 

1. Hemorrhagic cystitis. 

2. Adverse effects of cytotoxic drugs: e.g., bone marrow depression….  

 

 

 megaloblastic بما انھ شابك على الفولیك اسید إذا ممكن یصیر اخف عرض وھو
anaemia مشان ھیك بعطیھ جرعة خفیفة من الفولیك

high level of uric acid in the blood

 replication انھ یصیر حتى اعمل unfolding بتمنع ال
وبتخلیھم ماسكین ببعض

Inflammation in urinary bladder
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V. Monoclonal antibodies (mabs, nibs) and immunoglobulin-based 

agents: 

1. APC receptor directed antibodies: 

Abatacept: binds to APC receptors (CD80 & CD86)  

2. T-cell receptor directed antibodies: 

Muromonab-CD3: binding the T-cell receptor (CD3) → ↓ T-cell 

activation & proliferation. 

3. IL-2 receptor directed antibodies: 

Basiliximab: binds to the IL-2 receptor of T-cells (CD25). 

4. B-cell receptor directed antibodies:    

Rituximab: binds to the B-cell receptor (CD20) → ↓ B- cell     

activation & proliferation. 

5. TNF binding antibodies: 

Infliximab & adalimumab: bind to TNF-α → ↓ induction  

of IL-1 and IL-6 synthesis. 

 

 

 

 

 

 

 

 

 

In 
Rheumatoid 

Arthritis 

In Renal 
Transplant 

 mechanism + احفظ ال *
uses+ name for drug

ھسھ ھون ال 
receptor جزئین، في 
 mabs← جزء خارجي

nibs← داخلي
*حسب ب انو جزء بمسك منحط 

المقطع

autoimmune disease احد ال



HLS Pharmacology 
 

48 
 

IMMUNOSTIMULANTS  

Types of Immunostimulants: 

• Colony stimulating factors 

• Interleukins 

• Interferons 

• Bacterial vaccines 

• Viral vaccine 

Drug Mechanism Indications 

1. (GM-CSF) 

Granulocyte/macrophage 

colony stimulating factor  

 

stimulate myelopoiesis in 

granulocyte-macrophage 

+ megakaryocytic + 

erythroid pathways 

- Neutropenia 

- Aplastic anemia, 

- after bone marrow 

transplantation (to stimulate 

stem cells).  

2. (G-CSF)  

Granulocyte colony 

stimulating factor         

stimulates maturation of 

immature neutrophils 

- Neutropenia due to cancer 

chemotherapy 

3. Aldesleukin (IL-2)  - T cell proliferation. 

- TH, NK cell activation 

- Malignant Melanoma.  
- Renal cell carcinoma. 

4. Oprelvekin (IL-11) 

 

stimulate growth of 

megakaryocytes to form 

mature platelets 

- Thrombocytopenia 

5. Interferons - Bind to specific cell 

membrane receptors → 

inhibition of viral 

penetration, replication & 

release. 

- ↑ macrophages activity 

- ↑ T cells Proliferation. 

- Hepatitis B & C. 

- HIV infection (AIDs). 

- Hairy cell leukemia. 

 

 

بعد دوا معین او كانسر

*ھاي الصفحة عكس الي قبلھا +كل الجدول مطلوب 


