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Allergic responses are the result of the activation of mast cells and basophils, and the subsequent release of vasoactive and proinflammatory
mediators. Exposure to an allergen in a sensitized individual can result in clinical symptoms that vary frem minor erythema to life threatening
anaphylaxis. In the laberatory. various animal models have been developed to understand the mechanisms driving allergic responses. Herein,
we describe a detailed method for measuring changes in vascular permeability to quantify localized allergic responses. The local anaphylaxis
assay was first reported in the 1920s, and has been adapted from the technigue published by Kojima &t al. in 2007". In this assay, mice
sensitized to OVA are challenged in the left ear with vehicle and in the right ear with OVA. This is followed by an intravenous injection of Evans
Blue dye. Ten min after injecting Evans Blue, the animal is euthanized and the dye that has extravasated into the ears is extracted overnight
in formamide. The abserbance of the extracted dye is then quantified with a spectrophotemeter. This method reliably results in a visual and
quantifiable manifestation of a local allergic response.

Video Link

The video component of this article can be found at

Introduction

Type | hypersensitivity is mediated by antigen-induced cross-linking of IgE on the surface of mast cells and basophils. This results in cellular
degranulation and the release of vasoactive and proinflammatory mediators such as histamine, tryptase, and platelet-activating factor”. Following
the release of preformed mediaters during degranulation, mast cells synthesize and release prostaglandins and leukotrienes, which further
increase vascular permeability”. The initial clinical response occurs rapidly and is referred to as an “immediate reaction”. In the skin, a wheal-
and-flare response is readily visible within minutes of antigen challenge. Depending on the dose of the challenge, it is possible to cbserve a “late
phase response” a few hr later. Late phase swelling is due to localized edema and leukocyte recruitment inte the tissues”. Histamine, generally
considered to be the major mediator taking part in immediate allergic responses, acts on histamine receptor 1 (HR1) expressed on vessels and
histamine receptor 2 (HR2) expressed on smooth muscle. The combined effect increases blood flow and vascular permeability at the site of
inflammation”.

Avariety of animal models of allergy have been developed in order to study the mechanisms involved in allergic inflammation, including models
of allergic asthma, systemic anaphylaxis, and local anaphylaxis. Intravenous dye administration has been used to measure localized allergic
respanses in animal models for almost a century, with publications describing this technigue dating back to the 1920s”. Rabbits and guinea pigs
were the first animal models used to test immediate hypersensitivity reactions, and the most sensitive responses were generally found in the
ear . The assay was later validated for use in rats” and mice®.
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Historically, a variety of experimental methods have been used, including injection of antigen prior to injection of dye, injection of dye prier to
injection of antigen, and simultaneous injection of dye and antigen. Intravenous dye administration as a means for measuring allergic responses
is a versatile assay as it can be used for measuring active, passive, and reverse passive reactions™ . Numerous d\sres have been utilized to
assess allergic responses, including Trypan Blue, Pontamine Sky Blue, Evans Blue, Geigy Blue 536, and India Ink™". A solution of 0.5% Evans
Blue is currently the standard dye used for measuring allergic responses in the skin.

The anaphylactlc respense to challenge is transient; maximum intensity is reached within 1D - 15 min of dye injection, and no reaction is visible if
dye is administered more than 30 min after challenge, regardless of the animal species used®. Quantification of dye extravasation was originally
obtained by measuring wheal size as indicated by the blue dye'” Addlllonally counts of degranulated mast cells can be quantified by excising
skin tissue from the site of the reaction and staining with toluidine blue’. Mast cell degranulation is often used as a marker for cutaneous, IgE-
mediated allergic respenseas, as mast cells ara the main lecal cell population expressing the high affinity IgE receptor FeeRI. Speclropholomelrlc
techniques for measuring dye extravasation into the tissue were developed for passive cutaneous anaphylaxis (FCA) in the rat'"” and mouse'" in
the 1990's.
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Mouse strains other than BALB/c may be used for the local anaphylaxis assay; however absorbance readings will vary slightly depending on the
strain used. Because of their propensity to develop strong Th2 responses, BALB/c mice generally produce reliable, reproducible readings with
this assay.

This assay allows for the quantification of localized allergic responses in animals sensitized to a variety of antigens. Antigen selection is flexible,
as the assay has been successfully performed with common allergens, such as OVA and Keyhole Limpet Hemocyanin (KLH). Furthermore,

in lieu of sensitization, a local allergic reaction can be elicited in a naive animal by injecting antibodies that cross-link IgE or IgE receptors on
basophils and mast cells, or by ligating non-lgE activation receptors on these cells such as CD200R3’.
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