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T cells

Role?



Mechanistic studies require a suitable 
experimental model

The Apo(lipoprotein) E° mouse



The ApoE° mouse model
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Y. Nakashima, et al. Arterioscler. Thromb. 1994. 14 133-140



From Zhou et al, Am J Pathol 1996
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How to assess the role of lymphocytes 
in atherosclerosis?

ApoE KOSCID

Chimeric mice:

• Hypercholesterolemic
• Absence of lymphocytes
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Pentoxifylline (Trental, inhibitor of phosphodiesterase) blocks Th1 cell development

Rieckmann P et al, J Neuroimmunol 1996

Th1

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rieckmann P[Author]&cauthor=true&cauthor_uid=8632062


T cells

Deleterious role?





“Interactions between the costimulatory molecules CD80, CD86 and CD28 are 

required for the generation and homeostasis of CD4+CD25+ Treg cells”

H. Ait-Oufella et al., Nat Med 12, 178 (2006).

T cell network in atherosclerosis
CD4+CD25+ cells





Arterioscler Thromb Vasc Biol. 2014
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B cells

Role?



The spleen is a major reservoir of 

mature B cells





B cells

Protective role?





B cells

Deleterious role?



B1 B2



B1 cell pool function needs the 
presence of the spleen

B1

Natural Ab



oxLDL Wall of Gram+

bacteria
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Apoptotic cells  

Natural antibodies and CRP bind to the 

same epitope: oxidized Phosphorylcholine

(Binder et al - Nat Med 2003)
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Atherosclerosis-associated antibodies

oxLDL, HSP, CP…

Evidence for antigen

restriction?



Caligiuri et al. Lab Invest 2003;83:939

The antibodies of atherosclerotic patients do not 

recognize a specific antigen



Role of T and B lymphocytes in atherosclerosis

• T and B cell responses are associated with 
atherogenesis from the initial through to the 
advanced stages of the disease

• No true specific antigen

• Role not univocal: as all biologic “responses” 
they should be beneficial but can drive mad

• Immune control is the key



CD31: cell specificity and function

platelets lymphocytes

Endothelial cells

monocytes granulocytes CD31

Brown et al. Nature 2002
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CD31: homophilic co-signaling receptor

CD31

JAK/STAT
(T-cell activation, « Helper » 
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Reviewed in Marelli-Berg et al J Cell Sci 2013

SH2-PTK

1

6

Phospho-ITIM SH2-PTP

ITAM GPCR

Kon 17µM
Koff s-1

Newton BBRC 1999 



CD31 is lost by some lymphocytes

The % of blood 
CD31”negative” 

lymphocytes is higher in 
mice and patients with 
severe atherosclerosis

Caligiuri et al, ATVB 2005

Caligiuri et al, ATVB 2006













Take home message

• T and B cells play both a beneficial and 
deleterious role in atherosclerosis

• The critical issue does not reside in the antigenic 
specificity but rather in the appropriateness of 
the response

• Appropriate T and B cell response require a fine 
regulation provided by an orchestra of co-
stimulatory and co-inhibitory immune receptors

• CD31, a co-inhibitory immune receptor, plays a 
critical role in the homeostasis of the circulation






