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Immune mechanisms

A Beuts

« 1I01HFS (hypersensitivity)
— Antibody-mediated(immediate)
— Cell-mediated(delayed)
e X7FHY A= autoimmunity)
— Self-reactive lymphocytes
o HA AU Xl5t(immunodeficiency)
— ME A DiGeorge's sydrome
- 2 & A AIDS
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Immunosuppressive agentse| S =

Adrenocorticoids

Selective inhibitors of cytokine production and
function

— Cyclosporine, tacrolimus(FK506), sirolimus

Antimetabolites

— Mycophenolate mofetil, azathioprine
Alkylating agent

— Cyclophosphamide

Newer iImmunosuppressants

— Etanercept, leflunomide, thalidomide

Antibodies



Immunosuppressive agents
Corticosteroids
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— Prednisone, methylprednisolone
287

— Decreases gene expression
» Prostaglandins, leukotrienes, cytokines

— Inhibits proliferation of T lymphocytes
o Dampen cell-mediated and humoral immunity

QN AS

— Transplantation
— Xp7}EHS Azt

— 1 =1

HAI
T O

— Diabetogenic, hypercholesterolemia, Bi L} &, SCt&ES, 1



Immunosuppressive agents

« Selective inhibitors of cytokine production
and function

— Cyclosporine
— Tacrolimus(FK506)
— Sirolimus(rapamycin)



Immunosuppressive agents
Cyclosporine, tacrolimus
. 587|H
— Blocks calcineurin and inhibits IL-2 synthesis

NFAT = nuclear factor of activated T cells



Immunosuppressive agents

Sirolimus
. BB 7|H
— Blocks IL-2-stimulated cell proliferation
e T cells
« B cells

e Mononuclear cells



Immunosuppressive agents
Cyclosporine, tacrolimus, sirolimus

. AT AL

— Cyclosporine
e Tansplantation
. X7t A3

— Tacrolimus
e Liver and kidney transplantation, rescue therapy

— Sirolimus
* (+ cyclosporine) kidney and heart transplantation



Immunosuppressive agents
Cyclosporine, tacrolimus, sirolimus

- S8 LY (Gl tract CYP3A4), EE s 5%
— CHAF; hepatic CYP3A4
- 5= HiE

=
* —1—75!'%

— Cyclosporine
« MZEEM, 7t=d, Z9Z%, lymphoma, anaphylaxis, tremor

— Tacrolimus
o M=, MB=M(tremor, seizure, 2tZ}), post-transplant IDDM
— Sirolimus

 Hyperlipidemia, 2%t &=4(+ cyclosporine), =&, @A, AAL, 1,
AEM I EA
= -1 O



Immunosuppressive agents

« Antimetabolites
— Mycophenolate mofetil
— Azathioprine



Immunosuppressive agents
Mycophenolate mofetil

. Z87|H
— Mycophenolic acids inhibits purine synthesis
e suppress B and T lymphocyte activation
¢ UM AL
— Renal transplantation(+ low dose cyclosporine)
— Liver and heart transplantation

T 710

- H| X eHE St

- EZ= Q|% 3t FO|(MA}), leukopenia, 7|3| ZHEZ, 1j
5=
= O



Immunosuppressive agents
Azathioprine

. 227|H
— Inhibits purine synthesis
e 6-mercaptopurine(6-MP), thioinosinic acid
o Inhibit T cell proliferation(B cell)

.+ QJAE| ALS

- APZ7THGES
— Renal transplantation

o HAI
T 1O
— Hematotoxicity(Z < X|)
 Increased leukopenia with ACE inhibitor or cotrimoxazole

Atak XF=, increased risk for cancer, allopurinolOf
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Immunosuppressive agents

« Alkylating agent
— Cyclophosphamide

— Cytarabine, dactinomycin, methotrexate,
vincristine



Immunosuppressive agents
Cyclophosphamide

-1 O —
— Cytotoxic alkylating agent

 Liver enzyme(cytochrome P450) metabolites
Inhibit proliferation of B cells(T cells) by alkylation

e OIALH ALR
o 1 (&
- X7tHG EH et
— Transplantation
o HAIR
T 710
— Pancytopenia, Gl distress, hemorrhagic
cystitis, alopecia, sterility



Immunosuppressive agents

« Newer iImmunosuppressants
— Etanercept
— Leflunomide
— Thalidomide



Immunosuppressive agents

Etanercept

. 87|

— Recombinant human TNF receptor
e Binds TNF-a
— TNF-a,; proinflammatory, macrophage activation

e Decrease formation of interleukins and adhesion
molecules involved in leukocyte activation

. M AL

— Rheumatoid arthritis

=
° —r&l—%

— Injection site reaction, hypersensitivity



Immunosuppressive agents
Leflunomide
s &7

— Arrests lymphocytes in the G, phase of the
cell cycle

* Inhibits dihydroorotic acid
dehydrogenase(ribonucleotide synthesis)

e OIALH ALR
O O 1 ()
— Rheumatoid arthritis

-
° T&F%

— Alopecia, rash, diarrhea



Immunosuppressive agents
Thalidomide

. 587|H
— Suppress TNF production
 TNF-a; proinflammatory, macrophage activation
c ANE A
- Ar7tHG ==

— Leprosy reactions
— AIDS; aphthous ulcer, wasting syndrome
. BE2
— Teratogenicity
« Amelia, phocomelia
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Antibodies as Immunosuppressants

« Polyclonal antibodies
— Lymphocyte immune globulin(LIG)
— Rh (D) immune globulin(Rh,GAM)
« Monoclonal antibodies
— Muromonab-CD3
— Daclizumab
— Infliximab



Antibodies as Immunosuppressants
Lymphocyte immune globulin(LIG)
. BB 7|H
— Destruction of T lymphocytes
e Suppress cell-mediated immunity

e Horse serum against human thymus cells
o OIlAIK A|._9_
o 1 (@

— Allograft rejection@| hyperacute phase X| =
o HXIX
T —1 0O

— Injection site reaction, hypersensitivity,
lymphadenopathy, Z@8=%



Antibodies as Immunosuppressants
Rh,(D) immune globulin(Rh,GAM)

-1 O L_
— Human IgG against
RBC Rh (D) Ag.
— Feedback
Immunosuppression
. AN AR
— AMAMOIRh 28 M B

= O - =
Ol '



Antibodies as Immunosuppressants
Monoclonal antibodies

e Muromonab-CD3
 Daclizumab
o Infliximab



Antibodies as Immunosuppressants
Muromonab-CD3

. 287

— Destruction of T lymphocytes

 Blocks killing action of cytotoxic T cells by binding to CD3 on
T cells

e QIAMK AL
I D o
— Renal allograft acute rejection

— Steroid-resistant acute allograft rejection in cardiac
and hepatic transplant patients



Antibodies as Immunosuppressants
Daclizumab
s &7

— Blocks the IL-2 receptor (basiliximab)

e Prevent activation of T cells by IL-2

— IL-2; T cell proliferation, activation of T,;1, NK and LAK
cells

- AT oS

— Renal transplantation(+ immunosuppressants)

-
° —r&l}%

— Well tolerated, £ &2+ 20|



Antibodies as Immunosuppressants
Infliximab
. Z87|%
— Binds to TNF-a
 TNF-a; proinflammatory, macrophage activation
¢ UM AL
— XP7FH A R 5}

— 1 =1
« Remissions in treatment-resistant Crohn’s disease

 Rheumatoid arthritis(+ methotrexate)
 Inflammatory bowel disease

=
° —,—73%

— Infusion reactions, infection
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Immunomodulating agents
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— Aldesleukin

— Interferons(IFNs)
e IFN-a-2a, IFN-B-1b, IFN-y-1b
- BCG

— Thymosin



Immunomodulating agents
Aldesleukin
s &7

— Recombinant IL-2

 IL-2; T cell proliferation, activation of T,,1, NK and
leukocyte-activated killer(LAK) cells

. QALK ALE
O O 1 o
- HEXQH

e Renal cell carcinoma




Immunomodulating agents
Interferons

« ===
o TT

— Interferon-a, B; activates NK cells, antiviral, oncostatic

— Interferon-y; activates T,1, NK, CTL and
macrophages, antiviral, oncostatlc

. QAT AS

— Interferon-o-2a

« Hairy cell leukemia, chronic myelogenous leukemia,
malignant melanoma Kaposi's sarcoma, hepatitis B C

— Interferon-p-1b
« Relapsing multiple sclerosis

— Interferon-y-1b

« Chronic granulomatous disease(defect in phagocytes)
— ZFd= HIAH= I A
OOo 2 o= oL



Immunomodulating agents

« BCG(Bacille Calmette-Guerin)
- XRI|H
-1 O I
 Activation of macrophage

- M AL

o 4ol 0| Bt ™ = superficial bladder cancer
e Thymosin
- 287|%
« Hormone from thymus

— Stimulates the maturation of pre-T cells

— Promotes the formation of T cells from ordinary lymphoid stem
cells

— QIAMA AL
O o 1 o
« DiGeorge’'s syndrome(thymic aplasia)
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Mechanisms of drug allergy

 Type | drug allergy
— 25 Al ZF: 2-30 min.
e Immediate(ZA|H)
- IgE
— mast cell degranulation

==
O TT

e Penicillins, sulfonamides



Mechanisms of drug allergy

« Type Il drug allergy
— 8F54 A|ZF: 5-8 hrs.
— 1gG, IgM, cytotoxic

Sy —
o TT

o X}7}0H Ol &l 3}

- 1=
— Methyldopa
» A H|E
o=20 -2
— Hydralazine, clozapine, procainamide
» SLE
— Quinidine
» Thrombocytopenic purpura



Mechanisms of drug allergy

« Type Il drug allergy
— B A|ZF; 2-8 hrs.
— 1gG, IgM, immune complex, complement
activation

==
o TT

e Drug-induced serum sickness, vasculitis

e Sulfonamides;
— Stevens-Johnson syndrome



Mechanisms of drug allergy

e Type IV drug allergy
— Bt A|ZF; 24-72 hrs.
« Delayed(X| &)
— T-cells

= =
o TrT

« Topical application of drugs
— contact dermatitis
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