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Humoral effector mechanisms



Elements of Humoral Immunity

- Acute Phase Proteins

- Complement System

- Cytokines

- Antibodies



Acute Phase Proteins: definitions

https://www.uptodate.com/contents/acute-phase-reactants

Acute phase proteins are defined as those proteins whose serum

concentrations increase or decrease by at least 25 percent during

inflammatory states. Such proteins are termed either positive or

negative acute phase reactants (APR), respectively.

Despite its name, the acute phase response accompanies chronic

as well as acute inflammatory states and is associated with a wide

variety of disorders (infection, trauma, infarction, inflammatory

arthritides, systemic autoimmune and inflammatory diseases, and

various neoplasms). Less marked changes may occur in response

to metabolic stresses.



Acute Phase Proteins

Cray, Prog. Mol. Biol. Transl. Sci., 105:113-50, 2012.



Acute Phase Proteins

https://bioscientifiq.com/acute-phase-

proteins/



Cray et al., Comp. Med, 6(59):517-26, 2009.

Major Acute Phase Proteins Varies Among Species



C-Reactive Protein (CRP)

- First acute phase protein to be identified 

- The “C” fraction (C polysaccharide) of Streptococcus 
pneumoniae was found to react with CRP

- Produced by the liver

- Levels can rise up to 3,000 times during infection

- Member of the pentraxin family, binds 
phosphorylcholine from pathogens and phospholipid 
components of various damaged cells

- Promotes agglutination, complement fixation, 
bacterial capsular swelling, phagocytosis, etc

- Presents proinflammatory and anti-inflammatory 
activities

https://www.sciencedirect.com/topics/immunology-and-microbiology/streptococcus-pneumoniae


Complement System: definitions

The complement system consists of serum and cell surface

proteins that interact with one another and with other molecules

of the immune system in a highly regulated manner to generate

products that function to eliminate microbes.

http://nobelprize.org/nobel_prizes/medicine/laureates/1919/ Eko et al., Vaccine, 21:3663-74, 2003.

Vibrio cholerae

Fresh immune serum Heated immune serum



Alternative Pathway Controversy

Louis Pillemer (1908-1957) Robert A. Nelson Jr.



Complement System

Abbas, Lichtman, Pillai, 10th. Edition, 2021.



Complement System

Abbas, Lichtman, Pillai, 10th. Edition, 2021.



Complement System

Abbas, Lichtman, Pillai, 10th. Edition, 2021.



Complement System Functions

Abbas, Lichtman, Pillai, 10th. Edition, 2021.



Cytokines: definition

- Hematopoietic

- Innate Responses

- Adaptive Responses

- Regulatory

- Chemokines

The term "cytokine" is derived from a combination of two Greek words -

"cyto" meaning cell and "kinos" meaning movement. Cytokines are cell

signalling molecules that aid cell to cell communication in physiological

processes and immune responses.



Comprehensive Reviews

Liles & Van Voorhis, J. Infect. Dis., 172(6):1573-1580, 1995.



New Cytokines on the Block



Antibodies



IgM

- Pentamers and Hexamers

(monomer in the membrane)

- heavy chain m

- concentration in serum: 0.5-2 mg/mL

- receptor of naïve B cells

- 1º isotype secreted

Functions:

- neutralization

- aggregation

- complemente activation

Antibodies: isotypes



IgD

- non-secreted monomer

- heavy chain d

- concentration in serum: 0-0.4 mg/mL

- receptor of naïve B cells

Antibodies: isotypes



IgG

- Monomer (membrane or secreted)

- IgG1, IgG2, IgG3, IgG4

- heavy chain g (1 a 4)

- induced by IFN- g and IL-4

- concentration in serum: 8-16 mg/mL

- secreted in late primary responses or 

secondary responses

- Functions:

opsonization

complemente activation

antibody-dependent cellular 

cytoxicity (ADCC)

neonatal immunity

inhibition feedback of B cells

Antibodies: isotypes



IgG subclasses

Antibodies: isotypes



IgA

-monomers, dimers, trimers

- IgA1, IgA2

- heavy chain a (1 ou 2)

- induced by TGF-b, BAFF and others

- concentration in serum: 1-4 mg/mL

- biologic fluids (mucosal immunity)

Antibodies: isotypes



IgA secretion

Pabst & Slack, Mucosal Immunology, 13:12–21, 2020.



IgE

- monomers (membrane or secreted)

- heavy chain e

- induced by IL-4

- concentration in serum: 10-400 ng/mL

- immunity against parasites (?), 

immediate hypersensitivity

Antibodies: isotypes



Antibody Evolution

Mashoof & Criscitiello, Biology, 5(4), 45, 2016.



Antibody Effector Mechanisms

Lu et al., Nat. Rev. Immunol., 18:46–61, 2018.



Antibody Effector Mechanisms

Lu et al., Nat. Rev. Immunol., 18:46–61, 2018.



Antibody Effector Mechanisms

Lu et al., Nat. Rev. Immunol., 18:46–61, 2018.



Expression of Fc Receptors

Lu et al., Nat. Rev. Immunol., 18:46–61, 2018.


