Histamine Enzyme Immunoassay for
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This test is sufficient for assaying up to 41 samples.

FOR RESEARCH USE ONLY

Not For Diagnostic, Regulatory, or Food Safety Use



PRECAUTIONS AND STORAGE

Carefully read and understand these instructions before beginning any testing. This kit is for
research use only, and is not for diagnostic use or for use in humans.

This kit is designed to work properly as provided and instructed. Additions, deletions or
substitutions to the procedure or reagents are not recommended, as they may be
detrimental to the assay. Use aseptic technique when opening and dispensing reagents.

Wearing appropriate personal protective equipment such as gloves, lab coat and eye
protection is highly recommended. In case of contact with skin or eyes, immediately rinse
with plenty of water for 15 minutes and consult a physician.

This kit will perform as specified until the date printed on the outside of the box. Store the
components of this kit at the temperatures specified on the labels. Desiccant bag must
remain in foil pouch with unused strips. Keep pouch sealed when not in use to maintain a
dry environment. Remove excess air before sealing.

IF YOU HAVE PROBLEMS

Technical Service Contact Information

Phone: 248.852.8815
E-Mail: info@oxfordbiomed.com
Hours: M-F 8:30 AM to 5:00 PM EST

For us to serve you best, please have the lot number from the kit ready for us to reference.

MATERIALS NEEDED BUT NOT SUPPLIED

A spectrophotometer capable of measuring absorbance at 450 nm or 650 nm
Adjustable micropipettes (10 — 1,000 pL) and tips
Plate cover or plastic film
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.

Deionized water
1 N HCl (optional)
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INTRODUCTION

Histamine is a heterocyclic primary amine derived from the decarboxylation of the amino
acid histidine. It is a mediator of inflammation closely associated with the initial phase of
immediate hypersensitivity response (anaphylaxis). Histamine is synthesized by the enzyme
histidine decarboxylase and is present in most cells, but typically stored in metachromatic
granules of basophils and mast cells (granulocytes) (1). Histamine in the intracellular
granules is bound to proteins and inactive until it is released from the cells.

During anaphylactic response, an antigen-IgG antibody complex formed in vivo activates the
complement cascade and cleaves bioactive complement associated peptides called
anaphylatoxins. Among anaphylatoxins, C3a, which is derived from the complement
component €3, and Csa derived from C5 releases histamine from mast cells (2). In IgE-
mediated immediate hypersensitivity response, an IgE antibody is produced by B
lymphocytes upon stimulation by an allergen and under the control of IL-13 and IL-4. Such
IgE antibodies are secreted from B lymphocytes and bound to a high affinity receptor (FceR |
High binding IgE receptor) on mast cells in the tissue or on basophilic leukocytes in the
peripheral blood leukocytes (3). When IgE bearing mast cells or basophils encounter an
allergen to which the IgE antibody was directed, the allergen (antigen) binds to the cell-
bound IgE and agglutinates on the surface of these cells. This event triggers the release of
granules into the blood stream. Degranulation of the mast cell involves the release of
mediators such as leukotriene C,, D4, B4, thromboxane A,, PGD,, Platelet Activating Factor,
histamine, heparin, tryptase, kallikrein, ECF-A, IL-8 and other cytokines. Histamine released
from mast cell acts on smooth muscle and blood vessels, causing bronchoconstriction,
vasodilation and increased vascular permeability (erythema)(4).

Histamine exerts its biological effects through three distinct receptors on various tissues and
cells: H1, H2 and H3. Among these histamine receptors, H2 receptor is best recognized as
associated with secretion of acid in the stomach leading to peptic ulcer. Thus, an H2
receptor antagonist is used for treatment of peptic ulcers (5).

Tissue bound mast cells (such as in the skin, nasal mucosa) respond to incoming allergen and
manifest as erythema (e.g. in skin test) and wheezing response. In various research areas, it
is important to study in vitro histamine release from peripheral blood basophils. When
whole blood from a sensitized animal is exposed to a given allergen, basophils respond to
the allergen by releasing histamine into the incubation mixture. Using a whole blood sample,
one can assess ex vivo response to a sensitizing antigen as a function of histamine released
from the basophils (6).
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Other than histamine being an important mediator of immediate hypersensitivity, histamine
is found in decaying fish meat, especially of scombroid fish such as tuna. For this reason
histamine is called “Scombrotoxin”(7). Histamine is also found in wine (8) and cheese (9).

PRINCIPLES OF PROCEDURE

This Histamine kit is a competitive direct ELISA (Enzyme-Linked Immunosorbent Assay) in a
microwell format that allows users to obtain exact concentrations of histamine in
nanograms per milliliter.

The microwells in this assay kit are pre-coated with a monoclonal antibody to histamine. The
sample or standard solution is first added to the antibody-coated microplate. Next, the
enzyme conjugate is added and the mixture is shaken and incubated at room temperature
for 45 minutes. During the incubation, unbound (free) histamine in the samples or
standards is allowed to compete with enzyme (horseradish peroxidase: HRP)-labeled
histamine (conjugate) for antibody binding sites. The plate is then washed, removing all the
unbound material. The bound enzyme conjugate is detected by the addition of a one-
component substrate that generates color by horseradish peroxidase. An optimal color is
generated after 30 minutes. A microplate reader is then used to take an absorbance reading
at 650 nm.

Quantitative test results may be obtained by measuring and comparing the absorbance
reading of the sample wells against the standard curve with the use of a log-logit curve-
fitting model. The extent of color development is inversely proportional to the amount of
histamine in the sample or standard. For example, the absence of histamine in the sample
will result in a bright blue color, whereas the presence of histamine will result in decreased
or no color development.

KIT COMPONENTS

PBS Buffer: Buffer used to dilute samples, 1 pouch

25x Wash Buffer: Buffer used to wash the plate prior to color development, 30 mL
TMB Substrate: Used for color development, 20 mL

Histamine Standard: Six vials of Histamine standards at o, 2.5, 5, 10, 20, 50 ng/mL
Histamine Conjugate: Histamine-HRP Conjugate, 6 mL

Coated Plate: 96 well microplate coated with monoclonal anti histamine antibody
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REAGENT PREPARATION

PBS Buffer should be prepared by adding the contents of the pouch to 1.0 L of deionized
water prior to use.

25x Wash buffer should be diluted to 1x by adding 30 mL to 720 mL of deionized water prior
to use.

SAMPLE PREPARATION

The amount of Histamine in your samples may differ. It is recommended that you conduct a
preliminary test to determine the optimum dilution for your samples. Avoid using glassware
as histamine can adhere to glass.

The samples to be analyzed with this kit must have a pH of 6-8. Excessively acidic or alkaline
samples should be adjusted using 0.1 N NaOH or HCI.

TECHNICAL NOTES

Glassware should not be used for extraction purposes. As Histamine may adhere to glass,
using glassware may affect test results.

The kit should be brought to room temperature prior to use.

To minimize errors in absorbance measurements due to handling, wipe the exterior bottom
of the microplate wells with a lint-free paper towel prior to inserting into the plate reader.

STANDARD PREPARATION

The Histamine Standards are provided ready-to-use in the following concentrations: o, 2.5, 5,
10, 20, and 50 ng/mL.
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ASSAY PROCEDURE

1. Add 50 pL of Standards or Samples (may require diluting) to the corresponding wells on
the microplate in duplicate. See Scheme I for a sample plate layout.

2. Add 50 pL of Histamine-HRP Conjugate to each well. Incubate at room temperature for
45 minutes.

3. Wash the plate three times with 300 pL of diluted Wash Buffer per well. Wash 5 times if
using an automated plate washer.

4. Add 150 pL of TMB Substrate to each well. Incubate at room temperature for 30 minutes.
5. Read the plate at 650 nm.

Alternately, the color reaction can be stopped after 15-20 minutes by adding 50 pL of 1 N
HCl and read at 450 nm.

NOTE: If accounting for substrate background, use 2 wells as blanks (BLK) with only 150
uL TMB Substrate in the wells. Subtract the average of these absorbance values from
the absorbance values of the wells being assayed.

Scheme I: Sample Plate Layout
1 2 3 4 5 6 7 8 9 10 1 12

So So U3 Us U Ugp Ugg Ugg Uy Usy Uss Usg
S1 S1 Uz Ug Uga U Uzo Uzo Ux8 Uz8 Uszp Usp
S3 Sy Us Us Usz Utz Uz Uzq Uag Uzg Usy Usy
S3 Ue Up Uiy Uig Uza Uiz Uzp Uzp U8 Usg
54 54 Uz Uz Uis Uiz Uz Uz3 Usz1 U3t Uzg Usg
S5 S5 Ug Ug U Uie Uzgq Uag U3z Usa Ugo Ugo
Ut Ui Ug Ug Upz Uiz Uzs U5 Usz U3z Ugs Ugy
U Uz Uio Uipo U18 U18 Uz Uze Uszg Uzg BLK BLK
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CALCULATIONS

. After the substrate background has been subtracted from all absorbance values, average all
of your duplicate well absorbance values.

. The average of your two Sg values is now your Bg value. (S1now becomes By, etc.)

Next, find the percent of maximal binding (%B/Bo value). To do this, divide the averages of
each standard absorbance value (now known as B1 through B7) by the Bg absorbance value

and multiply by 100 to achieve percentages. Transform the ratio into a logit function using
(%B | %Bo) )
100 - (%B / %Bo)

the following equation: Logit =In (

Graph your standard curve by plotting the logit for each standard concentration on the y-
axis against the log of the standard concentrations on the x-axis. Draw a curve by using a
curve-fitting routine (i.e. 4-parameter or linear regression). A log-logit curve is
recommended for this assay.

Find the percent of maximal binding and the logit function of each sample.

Using the standard curve, the concentration of each sample can be determined by
comparing the %B/ Bo of each sample to the corresponding concentration of histamine

standard.

If the samples were diluted, the concentration determined from the standard curve must be
multiplied by the dilution factor.

. To convert mass based concentration of Histamine into molarity the following equation can
be used: ng/mL x 9.005 = nmole/L (nM). E.g. 1.0 ng/mL = 9 nM.

Figure 1: Typical Standard Curve

Histamine in Standard Buffer

HBR,

1 10 100
Concentration, ngiml.
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CROSS REACTIVITY

Histamine 100% Spermine <0.01%
Histadine 0.008% Putrescine <0.01%
Cadaverine 0.003% Trimethylamine <0.01%
Tyramine <0.01%
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Warranty and Limitation of Remedy

Oxford Biomedical Research, Inc. (OBR) makes no warranty or guarantee of any kind, whether written, oral, expressed or
implied that includes without limitation, any warranty of fitness for a particular purpose, suitability and merchantability
which extends beyond the description of the reagents/chemicals here. OBR warrants only to the original purchaser that
the materials in this kit will meet product specifications at the time of delivery. OBR will complete its delivery obligations
with care and handling. Under no circumstances will OBR have any obligation or liability, whether in tort (including
negligence) or in contract, for any direct, indirect, consequential or incidental damages, even if OBR is informed about the
possibility of their existence. This limitation of liability does not apply in the case of intentional acts or negligence of OBR or
its employees.

The Buyer’s exclusive remedy and OBR’s sole liability shall be limited to a refund of the purchase price of the kit, or at the
discretion of OBR, the replacement of the kit at no cost to the buyer, of all material that fails to meet our specifications.

Said refund or replacement is conditional on the Buyer giving written notice to OBR within thirty (30) days of receipt of the
material. Failure of Purchaser to give said notice within thirty (30) days shall constitute a waiver by Purchaser of al claims
hereunder with respect to said material.
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