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Allergy is caused by a Allergy is caused by a 

reaction of the immune reaction of the immune 

system against system against 

substances that are substances that are 

normally innocuousnormally innocuousnormally innocuousnormally innocuous



RegulatoryRegulatory TT cellscells (Treg(Treg)) �������� SubpopulationSubpopulation ofof

CDCD44++ TT cellscells withwith aa suppressivesuppressive activityactivity

�� TregTreg areare identifiedidentified asas CDCD44+CD+CD2525+Foxp+Foxp33++ cellscells

�� TregTreg areare consideredconsidered aa crucialcrucial componentcomponent ofof immuneimmune systemsystem

forfor preservingpreserving peripheralperipheral tolerancetolerance andand thethe correctcorrect immuneimmune

homeostasishomeostasis



Treg cells play a crucial role preserving the Immune Homeostasis





Food Allergy 
� estimated prevalence of > 5% in children
� most frequent reason for anaphylactic 

reactions

Precedents

� In most of the cases Food Allergy could be reverted in Children (SOTI)
� Children have a preserved thymic function and a high plasticity of the immune 

¿ Which are the immune mechanism
implicated in tolerance achievement ?

Allergic Tolerant

SOTI

T0 Tend

� Children have a preserved thymic function and a high plasticity of the immune 
system

� Thymic generation of Treg (suppressive) cells could be related with the tolerance 
achievement





Powdered pasteurized egg mixed with juice or milkshakes

• Day 1: 1 � 3 � 9 � 18 (Total: 31 mg)

Specific Oral Tolerance Induction (SOTI)

Oral administration of increasing amounts of a food allergen to 
achieve clinical tolerance

• Day 1: 1 � 3 � 9 � 18 (Total: 31 mg)

• weekly increases until 10 g of powdered egg (1 egg)

• Tolerance of 10 g � desensitised

• Normal diet



16/19 (84,2%) Desensitized
9,7 weeks

Percentage Cells/µL

T0 Tend p T0 Tend p

Monocytes 5.63 (4.91-7.38) 6.54 (4.95-7.93) 0.723 327 (263-475) 383 (286-506) 0.717

Basophils 1.26 (0.91-1.87) 1.18 (0.74-1.57) 0.985 71 (52-86) 75 (52-87) 0.655

Granulocytes 49.40 (42.8-55.4) 48.31 (40.8-52.1) 0.179 2624 (1772-3911) 2499 (2096-3207) 0.334

Neutrophils 84.17 (74.3-87.7) 84.06 (76.4-90.2) 0.642 2084 (1530-3337) 1982 (1744-2654) 0.281

Eosinophils 14.36 (10.9-23.6) 14.25 (8.9-20.0) 0.796 339 (231-660) 460 (274-631) 0.427



Cells/μL

T0 Tend p

2217 (1750-2818) 2533 (2030-2892) 0.312

804 (697-1090) 942 (881-1220) 0.144

548 (390-695) 600 (453-703) 0.668

185 (153-270) 204 (152-260) 0.775

33 (20-48) 38 (22-44) 0.910

353 (203-507) 375 (287-493) 0.668

Percentage

T0 Tend p

Total Lymphocytes 40.1 (30.9-45.4)# 41.1 (35.5-43.3)# 0.673

CD4+ T cells 39.9 (34.7-42.7) 41.2 (37.6-42.4) 0.279

CD8+ T cells 24.4 (21.5-26.7) 22.2 (20.4-25.4) 0.565

NK cells 9.39 (6.9-10.2) 8.07 (7.2-10.8) 0.768

NKT cells 1.22 (0.9-2.1) 1.44 (1.0-1.8) 0.678

B cells 15.2 (12.5-18.6) 15.8 (13.4-18.1) 0.972

477 (382-625) 621 (478-758) 0.058

287 (242-410) 329 (253-418) 0.315

36 (26-48) 41 (27-73) 0.183

5 (35 (3--12)12) 3 (1.23 (1.2--4.7)4.7) 0.027*0.027*

368 (277368 (277--489)489) 514 (404514 (404--650)650) 0.033*0.033*

353 (263353 (263--596)596) 638 (415638 (415--718)718) 0.008*0.008*

303 (254-372) 327 (286-365) 0.775

140 (79-193) 150 (115-231) 0.433

22 (11-44) 51 (13-63) 0.073

76 (22-125) 95 (59-134) 0.410

270 (227-316) 322 (263-355) 0.541

CD4+ T cells

Naive 57.1 (52.9-62.6) 58.1 (50.4-68.8) 0.638

Memory 34.2 (29.2-36.4) 30.6 (25.6-36.8) 0.488

Activated 3.92 (3.0-4.8) 3.92 (2.3-5.8) 0.348

Effector 0.56 (0.45-1.5) 0.29 (0.16-0.58) 0.128

RTEs 42.4 (39.2-49.2) 43.5 (40-56.1) 0.463

CD38+CD45RO- 42.6 (31.4-51.7) 50.4 (42.6-57.6) 0.084

CD8+ T cells

Naive 57.5 (51.7-63.6) 57.6 (51.3-65.6) 0.920

Memory 24.8 (16.6-25.6) 22.6 (16.1-28.4) 0.826

Activated 4.18 (2.0-6.7) 6.68 (2.4-8.3) 0.282

Effector 14.5 (3.9-22.1) 15.5 (10.8-20.3) 0.776

RTEs 55.9 (46.1-58.6) 51.5 (48.2-61.4) 0.739



N.S.

*** *

T effector cells are increased in allergic
children and decrease markedly after SOTI

N.S.

** **



** **

N.S.

**

N.S.

N.S.

Pediatric Allergy and Immunology (2012). 23(7): 648-53

CD38/ROneg cells have a hypo-proliferative 

phenotype

These cells are diminished in allergic children 

and are recovered with the desensitization

p = 0,003



Are Treg cells responsible of the control of
effector cells in the acquisition of tolerance ?



Percentage Cells/µL

T0 Tend p T0 Tend p

Treg Cells 7.89 (7.11-9.99) 8.42 (7.41-9.81) 0.010* 73 (49-93) 84 (61-105) 0.037*

Naïve Treg 48.35 (43.7-55.2) 51.88 (44.5-55.6) 0.948 34 (24-49) 39 (32-59) 0.064

Suppressive Treg 52.21 (45.4-56.5) 48.64 (45.0-56.1) 0.879 35 (26-48) 43 (31-55) 0.031*

SOTI � Increases Treg values

The balance Treg/effector is restablished

Pediatric Allergy and Immunology (2013). 25(1): 103-6



p = 0.009
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p = 0.008

Pediatric Allergy and Immunology (2013). 25(1): 103-6
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Increased values of circulating Treg cells are related with a 

decrease in the effector cells associated with allergic symptoms



Immunoglobulins

T0 Tend p

IgE (total) (kU/L) 738 (282-1578) 772 (329-1550) 0.900

IgE white 8.18 (3.6-14.2) 9.51 (4.1-15.1) 0.792

IgE ovalbumin 4.63 (3.0-12.4) 4.61 (1.7-7.9) 0.290

IgE ovomucoid 6.08 (2.2-12.8) 8.30 (2.6-17.8) 0.725

IgG white (mg/L) 5.02 (3.2-7.0) 20.8 (8.2-44.5) 0.027*0.027*

Cytokines

T0 Tend p

IL-12 37.95 12.68 0.068IL-12 37.95 12.68 0.068

IFN-ϒ 156.1 87.48 0.0360.036

IL-17A 267.1 235.53 0.0060.006

IL-2 110.32 66.70 0.0410.041

IL-10 31.19 24.09 0.0250.025

IL-9 73.26 58.97 0.0210.021

IL-22 417.26 370.45 0.0280.028

IL-6 0.34 1.93 0.180

IL-13 112.58 161.85 0.657

IL-4 77.84 52.16 0.097

IL-5 64.12 30.20 0.0280.028

IL-1β 129.41 94.41 0.059

TNF-α 24.67 12.71 0.0460.046
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