
Diagnosis and research applications of in vitro cellular assays in allergy 
Maria-Roxana Buzan1,2, Manuela Grijincu1,2, Lauriana-Eunice Zbîrcea1,2, Tudor Paul Tamaș1,2, Monica Daniela Cotarcă1,2, Laura Haidar1,2, Gabriela Tănasie1,2, Carmen Panaitescu1,2, Kuan-Wei Chen2 

1. Center of Immuno-Physiology and Biotechnologies, Department of Functional Sciences, Victor Babeș University of Medicine and Pharmacy, Timișoara, România 
2. OncoGen Center, Pius Brînzeu County Clinical Emergency Hospital, Timișoara, România 

Currently, skin prick test and allergen provocation test represent the gold standard in allergy 
diagnosis, but these tests are not recommended to patients with a previous severe allergic reaction. 
In vitro cellular assays such as basophil activation test (BAT) and rat basophil leukaemia (RBL) cells 
test, are a good diagnosis alternative. They measure the IgE-mediated hypersensitivity without 
exposing the patients to allergens. In clinic, they are mainly used to diagnose food, drug and venom 
allergy. In research, they are a useful tool for allergen immunotherapy development and clinical 
relevance evaluation of individual allergens.  

This study aims to compare two different in vitro cellular tests commonly used in allergy diagnosis 
and research.  

The allergenicity of six different concentrations of ragweed pollen extract and Amb a 1 were tested 
using BAT and RBL assays. For BAT, whole blood on heparin was incubated with the allergens. After 
anti-human CD63 monoclonal antibody staining, the basophil degranulation was determined by 
flow cytometry. In RBL assay, rat basophil leukaemia cells transfected with human FcεRI were 
loaded with patient’s sera. The mediator release (β-hexosaminidase) was measured after allergen 
incubation. 

The basophil degranulation was expressed as the percentage of CD63+ basophils for each 
concentration of allergen. RBL assay results were shown as a percentage of total β-hexosaminidase 
release. The level of degranulation obtained was different for the two assays, using the same 
allergen concentration. Amb a 1 induced a higher degranulation than the ragweed extract for all 
allergen concentrations, except the first one. Cellular assays reproduce in vitro the IgE-mediated allergic reactions and are a useful tool for both clinical and research 

applications in food, venom and drug allergy, but they need more standardization. 
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Whole blood from patients Rat basophil leukaemia cells + sera from patients 

Requires fresh blood (24h) Stored samples 

Non-responder basophils  Provides results for non-responder basophils 

High sensitivity, high specificity High specificity 

Closer to clinical phenotype Human FcεRI 
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