


Lec.7 Immunosuppressants

Detailed information about immune system will be covered in
immunology in the summer course.

Basic concept: cell mediated immune response (by T
lymphocytes they kill bacteria ,abnormal cancer cells..),
humoral immune response (by B cells which produce
antibodies).
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1. Induction of immunosuppression
2. Maintenance of immunosuppression

*Immunosuppressants: drugs that reduce the activation or
efficacy of the immune system.

When we use these agents; we are loss of primary defense
function in the body that means we will exposed to
opportunistic infections (these infection don’t occur in
functional immune system), using immunosuppressants is
dangerous but in some cases we must use them.

*uses :

1. ttt of autoimmune diseases (abnormal or highly activation of
immune system against self-antigens)
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Such as:

a. SLE “systemic lupus erythematosus”
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b. rheumatoid arthritis
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2.reducing rejection of transplanted organs
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Historical overview of organ transplant

e Early efforts failed because of poor understanding of the
immune system.

e Skin and eyes- first transplanted organs

e Transplanting a cadaveric kidney in 1933-FAILED

e First SUCCESSFUL kidney transplant 1954.
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e Development of 6-mercaptopurine then azathioprine-early
1960s .
e Donor and recipient tissue matching 1962
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donor and recipient.
e Azathioprine and corticosteroids main immunosuppressive
regimen in 1960s
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First human pancreas transplantation 1966

First polyclonal antilymphocyte globulin 1967

Cyclosporine was introduced 1980s

e First successful heart-lung transplant 1981

Tacrolimus became available 1994
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Immunosuppressants
1.Earlier drugs: non-selective
Suppressed both humoral and cell mediated immunity
,which is highly associated with infections.
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2.Recent drugs: alter lymphocyte function

Activation of the immune system



*signal 1: T cell CD3 triggering by an antigen presented on
APC (antigen presenting cell)
*signal 2 (co-stimulation): APC CD80 and CD86 bind CD28
on T-cell
*signal 3 : IL-2 binds to IL-2 receptor on T-cell
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Signal 1 alone isn’t enough to activate immune system
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This activate signaling cascade mediated by mTOR
(mammalian target of rapamycin) which increase the

proliferation of T-cells

1.activation of T-cell
2.enhance them to release of cytokines
3.increase their number and growth of T-cells
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1.induction
* monoclonal and polyclonal antibodies
*more potent
*more adverse effects

2.maitenance

*less potent ,less adverse effects
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Maintenance therapy:



Calcineurin inhibitors (inhibit signal 1 activation of t-
cells) :

*calcineurin: calcium dependent protein phosphatase ,activates
Nuclear factor of activated T-cells(NFAT)

*active NFAT is translocated into the nucleus and activates the
transcription of cytokines e.g :IL2.

1.cyclosporine binds to cyclophilin which is located inside the T-
cell.

2.tacrolimus binds FK-binding protein (FKBP)

BOTH DRUG-PROTEIN COMPLEX INHIBIT CALCINEURIN
>>>inhibit signall >>>>inhibit T-cell activation

*therapeutic uses: tacrolimus is preferred calcineurin inhibitor
and the mainstay of maintenance immunosuppressants for all
solid organ transplant
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*limitations for both:

1.nephrotoxicity (tacrolimus less than cyclosporine)
2.increase risk of infections
Co-stimulation blocker (block of signal 2):

Belatacept is a recombinant fusion protein of CTLA-4 which
binds CD80 and CD86 ,and acts as an antagonist that means



blocking of binding btw CD80,CD86 to CD28 >>>>>this inhibit of
signal2 so inhibits T-cell activation.

*therapeutic uses:

1.kindey transplantation in combination with other
immunosuppressants
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2.as a substitute to tacrolimus to avoid long term
nephrotoxicity

*limitations of belatacept:

Is associated with life threatening disease called posttransplant
lymphoproliferative disease (PTLD) ,this condition is associated
to Epstein-Barr Virus (EPV),

So belatacept is contraindicated in patients that are
seronegative for EPV.
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MTOR inhibitor (inhibits signal 3 that interfere with

proliferation of activated T-cell) :

sirolimus=rapamycin : inhibits the protein mTOR ...
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Antiproliferatives (also they are considered as

chemotherapy drugs) because they are nonselective cytotoxic
agents
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immune suppression

1.azathioprine : blocks lymphocyte proliferation by inhibiting
nucleic acid synthesis, this effect is similar to classical cancer
chemotherapy.

*MOA: prodrug>>converted to 6-mercaptopurine (6-MP)
>>thioinosinic acid (nucleoside analogue)

The analogue is incorporated into the newly synthesized DNA
and blocks further elongation

Obde Al Lgeadindy ) 4adal) purines J) 4di 43 5ol 43l (58 3 84l
Cpmas Gl Lol Sl (e g i 4dlS ageadi Sl DNAJ) s

4 50¥) Jsagh Hhiall cuja (Sl S ) (A eal Ll gl (ailly Culas
J) sl Gy ) allSie oLl dalee | 588 (S5 purines J) dse )5S
e el o (Sl LJAT) 6 531 aves 3 DNA

2.mycophenolate

*effect: block lymphocyte proliferation by inhibiting nucleic
acid synthesis

*MOA:potent ,reversible, noncompetitive inhibition of inosine
monophosphate dehydrogenase “blocks the de novo synthesis
of GMP”



*therapeutic uses: used as adjunctive immunosuppressants
with calcineurin inhibitors

Mycophenolate has largely replaced azathioprine because
:improved safety and better efficacy.

Corticosteroids:

e First pharmacological drugs to be used as
immunosuppressants, anti-inflammatory
e Still one of the mainstays for immunosuppression for
organ transplantation or ttt of autoimmune diseases
e Most commonly used agents: prednisone,
methylprednisolone
*MOA:
Unclear
By 2 ways can affect on T-cell function:
1. T lynphocytes are most affected -reduced population
by lysis or redistribution (kill them)

2. Anti-inflammatory effect (prevent production of
cytokines and vasoactive substances including: IL-1,
IL-2,IL-6,,,

e Therapeutic uses:

1.induction and maintenance immunosuppression for

organ transplantation.

2.supress acute rejection of solid organ aloografts (primary

agent in this case)



3.suppress immunity in a wide variety of autoimmune
conditions such as SLE, rheumatoid artheritis, temporal
arteritis. Also in asthma (which is inflammatory disorder)
*adverse effects:
1.diabetogenic
2.hypercholesterolemia
3.weight gain (in chronic use)
4.catarct
5.osteoporosis in prolonged therapy (affect on the
function of bone)
6.hypertension
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GOOD LUCK.



