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ABSTRACT

A CLINICAL EVALUATION OF THE RAST PROCEDURE FOR IGE ANTIBODIES

William J, Hurst
Master of Science

Youngstown State University, 1975

A large number of people in this country are afflicted with
allergic disorders of varying degrees of severity. These disorders
can range from mild hayfever to severe asthmatic conditions. Two
chemical entities involved in the manifestation of these disorders
are the antigens and the antibodies.

The antigens, like pollen, stimulate the production of anti-
bodies to form antigen-antibody complexes., The antibody primarily
responsible for the allergic response is called Immunoglobulin E,
TgE., The exact mechanism of action of the IgE is unknown at this time ,
but it is thought that it attaches itself to the cells in the body!s
connective tissue and stimulates the production of various chemical
mediators, One of the prime chemical mediators is histamine which is
the agent primarily responsible for the stuffy nose and congestion
associated with allergies.

The diagnosis of allergies is accomplished through the use of
a clinical history and various diagnostic methods, Two diagnostic

methods commonly used are skin and provocation testing. Both of these
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test types are time consuming, inconvenient, uncomfortable and’

in the case of provocation testing, potentially harmful. The Radio-~
allergosorbent Test (RAST) and the Radioimmunosorbent Test (RIST)
are two new analytical tools that show great promise in allergy
diagnosis, Both techniques involve the measurement of allergen
specific or total IgE by the use of 1251 coupled to either an anti-
IgE or IgE-1251 respectively aqg the measurement of the resulting
radioactivity.

The evaluations conducted at YSU were done on twenty-=four
patients of a local allergist and seven volunteers from YSU and the
Youngstown Hospital Association. The RAST was performed on all pa-
tients utilizing a combination of eight possible allergens and the
RIST was performed on seven patients.

The results of the RAST were compared with information re-
ceived from the allergist which included clinical comments and skin
test evaluations. Four of the eight allergens were used and two of
the four had a regression analysis done on them. The YSU correlation
results were compared with literature values. It was found that the
RAST results compared very favorably,

The RIST results were also compared with literature values.
While the values arrived at by YSU varied widely, they were within
normal ranges,

A brief cost analysis showed that the RAST and RIST com-
pared favorably with the costs of other laboratory tests and

might be implemented in the series of tests possible in a clinical

laboratory.
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As a result of this evaluation,the RAST and RIST can
be seen to be a valuable diagnostic tool in allergy evaluations,
The technique is not difficult or overly expensive and can

serve as a valuable addition to the techniques available for

the diagnosis of allergies,
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CHAPTER I

BACKGROUND AND INTRODUCTION

Allergies

Allergies are not new. The first description of hayfever and
asthma occurred in about 1565. The word allergy is a combination of .
two Greek words; allo meaning different and ergon meaning action. The
earliest description of food allergies is thought to have occurred
as early as 65 BC.

Millions of people suffer from allergies. It has been esti-
mated that about half of the population of the world suffers from
some sort of allergy, either mild or serious. In the United States,
this figure would be in excess of 100 million people. The number three
chronic diseases in the world are hayfever and asthma. One third of
all chronic childhood diseases aré caused by asthma, hayfever or
other allergic disorders. Allergies account for the loss of more than
184 million man-days a year. The dollar cost would be in excess of
235 million dollars a year.1

An allergy is an altered reaction of tissues in certain in-
dividuals upon exposure to agents which in similar amounts do not
affect other persons. Allergies occur in two forms; the delayed

and immediate type. In the delayed type, antibodies do not seem

to be required. It is caused by antigens but a very minimal




amount of information is available about their mechanism of
action, The immediate type is caused by antigens( i.e. allergens)
which stimulate the production of antibodies within a given
individual, Several examples of the immediate type are hay
fever,asthma and hives.
Allergies can be classified into six groups:2

1. Inhalants- A most important allergen causing symptoms in
the respiratory tract. These allergens include pollens,dusts,
vapors,animal dander,(i.e. perfume and various other odors).

2, Food=Food is a very important allergen. Any food may be a
possible offender but the most common ones are wheat,eggs,milk,
fish,chocolate and strawberries,

3. Drugs-This is a third category and deals with medications
like penicillin and sulfa drugs.

L, Infectious agents-Bacteria,fungi,parasites and several
viruses are very capable of producing tissue sensitivity.

5. Contactants-These act on the skin and mucous membranes
causing an irritation of these membranes, Common examples are
poison ivy,poison oak,and poiéon sumac which cause very fine
rashes,

6. Physical agents~The chief physical agents are heat,cold,

light,and pressure. The result can be seen in the respiratory

tract or the skin.




While the number of categories of allergies is confusing,
there are several different types of allergies. The most common
type of allergy is probably allergic rhinitis which is character-
ized by sneezing, runny nose, and itchy eyes. Allergic rhinitis
occurs in two forms, The seasonal form, hay fever, is generally
induced by wind-borne pollens or furgi., The other form is perenn-
ial allergic rhinitis in which the individual has symptoms year
round but in varying degrees of Beverity.

Bronchial asthma characterized by wheezing due to the
narrowing of bronchial passages is usually found in individuals
with an inherited allergic constitution, Extrinsic asthma is due
to various external factors like pollen or molds while an internal
or intrinsic asthma is due to an infection in the upper or lower
respiratory tract.

A third type, gastrointestinal allergy, is ordinarily due
to the ingestion of food allergens. The chief effects are nausea,
vomiting, abdominal cramps, and diarrhea.

In hives, called urticaria,the result is a wheal rising on
the skin, The single most important cause of this allergy type would
seem to be food allergies, but physical allergies have been known
to cause hives., 1

There are three other allergy types and while they cannot be
considered major types will be included for completeness., One of

these is called serum sickness and is an allergic reaction appear-

ing eight to twelve days after the administration of a foreign serum.




It is characterized by fever,skin eruptions,and even an arthritic
condition, Similar to serum sickness are the drug reactions
caused by the administration of a drug. The symptoms of the

drug reaction can range from headache to nausea and diarrhea.

The last category is called anaphylactic shock. This is a severe,
often fatal reaction, In severe anaphylactic shock,changes are
seen in the lungs and symptoms occur almost immediately, The
symptoms in the milder form are sneezing and coughing while in
the more severe cases,convulsions and eventually death are
possible., One of the most common causes of this type of reaction

are stings of wasps and bees.

Allergy Diagnosis 3

When allergies are suspected in an individual,a series
of procedures are utilized to see if an individual is allergic
and to what specific allergens.

The first step is a detailed history. The time or season
of attacks(i.e. fall,summer), character of the attacks,frequency
and possible precipitating factors must all be determined. Also,
how the individual obtains relief may give an idea as to the
cause, Data about occupation and location of employment must be
noted, In children,any food that is intensely disliked should
be taken as indicative. The dislikes.of children tend to be
protective rather than just whims, Various‘other environmental
factors such as the type of pillow the person uses,exposure

to animals and the effect of outdoor work should also be

determined,




The next step and the one with which most allergic people
are familiar are the skin tests, These are very useful in allergies
caused by contactants and inhalants, The wheal and flare,similar
to a large mosquito bite,is a positive response. This response
occurs within about 5-15 minutes, Skin tests are of three general
types; (1) scratch tests which are performed in rows on the
patients back or forearm., The st¢ratches are about one cm, long
and about 2,5 cm., apart. The skin is torn rather than cut with
no blood drawn. An allergen of interest is then applied to each
scratch, (2) In intradermal testing,a tuberculin syringe
fitted with a short needle is used. About 0,02 ml. of the allergen
of interest is injected. A separate syringe and needle is used
for each allergen, (3) Patch tests entail the application of
the allergen to a patch of linen or gauze., The patch is then
applied to the skin by adhesive or cellophane tape. The patch
should remain for 24-48 hours unless irritation occurs.

Mucosal provocation tests are utilized when skin tests
yield negative results and there is clinical evidence to the
contrary., The procedure entails the utilization of 1.0 ml, of
an allergen extract inhaled through a nebulizer, In absence of
a bronchial response,the procedure is repeated at 10 minute
intervals increasing the concentration of the allergen tenfold
until a positive reaction is obtained or the most concentrated
allergen extract is reached., In nasal provocation testing, the
allergen extracts are used in 0,05 ml, quantities and administered
with a 1 ml, disposable syringe. In the absence of a reaction,

the procedure is repeated at 10 minute intervals increasing the

\n
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allergen concentration tenfold until either a positive reaction
occurs(i,e, sneezing,itching or blocking of the nose) or the
highest concentration is reached, The reactions are evaluated
10 minutes after ailergen administration. b

In the realm of food allergies,food diaries and elimi-
nation diets are used. In the food diary,the foods eaten are
listed and the date symptoms appear also is listed. This allows
the determination of the possible offending agent. The elimina=-
tion diet consists of a greatly restricted intake of foods.
Only certain foods ;re eaten,at first and if no reaction occurs
then another food is added to the diet. When symptoms occur,
the particular food that might be the possible cause can be
tracked down and eliminated,

The blood eosinophil count is elevated in many individuals
during allergic attacks and can be used as clinical evidence
for possible allergies if correlated to a positive response
from other tests or clinical symptoms. The eosinophil is a
granular leukocyte believed to be produced in the bone marrow,
released into circulation,and attracted to tissues. The ratio of

eosinophils . in blood,bone marrow and tissue is about 1:200:500,°

Antigen

The definition of an antigen is largely functional., It
is considered to be a substance that when introduced into the
System stimulates antibody formation by attachment to a carrier

macromolecule, This definition is also relative since the response

is very oftén a property of the route of injection, method of




preparation of the antigen and the antigen species used. The term
hapten is taken from the Greek verb meaning to touch, to grasp or

to fasten. This is a most descriptive definition of the process of
the binding of an antigenic determininant to an antibody binding site.
To emballish on this simple definition, a hapten is that specific
chemical grouping to which a single antibody site conforms and
reacts.

There are some general characteristics that can be applied

to determine the antigenicity of é molecule.7

1, For a molecule to be antigenic it must be foreign and the more
foreign the more antigenic.

2. A certain molecular weight is necessary. The smallest antigen
is glucagon with a molecular weight of about 4000. Insulin with a
molecular weight of about 6000 is also antigenic, but certain molecules ,
with molecular weights of about 10,000 are non-antigenic. Several
examples of'this type molecule are lysozyme and certain protamines.8

3. If a molecule is large it cannot be said that it is necessarily
antigenic, A rigid structure would seem to be a prerequisite for anti-
genicity.The type and arrangement of the polar groups on the molecule
are very important in determining the specificity of an antigen. Gela-
tin resulting from the partial hyrolysis of cellagen is non-antigenic
but it has been shown that with the attachment of L-tyrosine or L-phenyl-
alanine to gelatin the resulting molecule becomes very antigenic., It is
thought that the attachment of these groups tends to increase the ri-

gidity of the molecule,9

345270 '




4, An antigen must be easily direstible, but at the same time
must not be broken down too readily. The antigenicity of a molecule
depends on it being in the animal in the unaltered state for a

period of time.

Antibody

The other of the entiti?s in allergies are the antibodies.
The antibodies in man and animals belong to a category of proteins
called immunoglobulins. These immunoglobulins sometimes called
gamma globulins are a component of plasma protein., They are defined
as that component of plasma protein that migrates the most sldwiy
during electroPhoresis at alkaline pH., Two symbols, Ig and )’, are
used for the immunoglobulins and are followed by a capital letter
to designate the particular class. The immunoglobulins are divided
into three major and two minor classes. The three major classes are
IgG, IgA and IgM with the two minor classes being IgD and IgE.

IgG is the major fraction of the immunoglobulins and accounts
for about 85% of the total., About 5% of the total garma globulin is
the IgM fraction. The protein which composes about 10% of the im-
munoglobulins in human serum is IgA. About 1% of the total is IgD
while about .01% of the fraction is the IgE portion..®

The human immunoglobulins can be split into three fragments
with the monomeric enzymes papain and trypsin. Figure 1 shows the
cleavage of IgG by papain., Two of the fragments are identical
and designated Fob (fragment, antigen binding). The third frag-
ment can be separated from the other two by crystallization,

column chromatography, or electrophoresis and is designated




IgG :
Papain
v
2 Fab + F

Fig. 1.-- Proteolytic Cleavage of Immunoglobulin G (IgG)
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P (fragment, crystallizable), Each of the immunoglobulins has two
identical Fab and one Fc fragment. Upon exposure to cysteine they
yield two types of polypeptides: the heavy chain (MW 50,000) and
the light chain (MW 25,000), Experimental evidence has shown that
the Fab fragment is composed of a light chain and portions of heavy
chains while the Fc is composed only of heavy cha.ins.11
The immunoglobulins can also be separated according to their
sedimentation constants into 7S}and 19S classes., The 7S fraction has
a molecuiar weight of about 140,000 and is the slowest migrating frag-
ment in electrophoresis. It is also the first peak which elutes from
DEAE column chromatography with .01M buffer at pH 8. The 19S fraction
has a molecular weight of about 900,000 and corresponds to the faster
portion of the gamma globulins in electrophoresis.12 The sedimentation
13

constant is in units of reciprocal seconds and the amount 10”7 sec-

onds is taken as one Svedberg (S). This constant is used in the cal-

culation of molecular weight using a form of the Svedberg equation.13
¥ = BIB
D (I-vp)

moleculaf weight
absolute temperature

M= frictional coefficient
T =

D = diffusion constant

5=

3

sedimentation constant
partial specific volume
density

o CIn B
i unn

RT/f
gas constant
Each immunoglobulin has a unique heavy chain., These are desig-
nated @,y ,A,Oand € for IgA, IeG, IgM, IgD and IgE respectively.
There are two different light chains possible designated Type
K or Type Kappa,K and Type L or Type Lambda,X.. For all immunoglobulins,
the amount of Type K is about 60% and Type L about 30% the remainder

being nonspecific. The properties of the immunoglobulin classes are
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summarized in Table 1.

The role of IgE in the allergic response is somewhat cloudy,
but Ishizaka showed that in the allergic patient, the presence of
allergen specific IgE attached to-the surface of the mast cell is
a prerequisite for the development of the immediate hypersensitivity
reaction.15 The mast cells are large round or ovoid cells found in
loose connectife tissue. The IgE provides a mechanism for concentrating
the allergen on the surface of these cells. Amines like histamine
are released from the sensitized cells and produce a localized ana-
phylaxis in the skin or mucosal linings of varicus parts of the body.
This anaphylaxis can be in the form of swollen nasal passages, itchy
eyes and swollen bronchial passages. The mechanism by which this release
occurs is obscure but is thought to deal with some cellular factors,
possibly enzymes or hormones.

The formation of IgE seems to occur only in deposits of IgE
producers in the respiratory and gastrointestinal mucosa, lymphatic
nodes, tonsils, adenoids and bronchial passages.16

The physiochemical properties of IgE show that it has the gen-
eral features in common with other immunoglobulins. It consists of
two kinds of polypeptides, the light and heavy chains. It additionally
consists of four single chains linked by disulfide bonds and noncoval-
ent forces, This protein migrates in the ) region in electrophoresis
and is eluted from Sephadex G-200 with IgA, The Y region is that re-
gion which is closest to the origin in electrophoresis.17 Even though
IgE and IgA are eluted close together, IgE appears earlier and forms
4 narrower peak, It has a carbohydrate content of 10,7% which is
much higher than that of IgA. The isolation of the polypeptide
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TABLE 1
PROPERTIES QF IMMUNCGLOBULIN CLASSES .
WHO Serum Molecular Sedimentation
Nomenclature Concentration(mg/ml) Weight Coefficient
1eG 12 150,000 4
IgA 3 180,000~ 71013
500,000
IgM il 950,000 18-20 ]
IgD 0.1 175,000 7

IgE 0.001 200,000 8




chains requires that the interchain bonds are cleaved prior to separ-

18 If mild conditions are

19

ation of the chains in dissociating media.
used the chains will retain their antigenic character, Since the
light chains of all immunoglobulins are alike,the heavy chain is of
considerable importance. This chain includes a covalently linked
carbohydrate group and accounts for the high molecular weight of
IgE. This chain is considerably larger than the heavy chains of the
other immunoglubulins the differeﬁce being about 100 amino acid
residues. The other immunoglobulin heavy chains are about 400 amino
acid residues in length. The IgE antibody activity is inactivated
completely in one hour at 56°C, Trace amounts of IgE are present in

the serum, Elevated levels of IgE can be seen in patients with certain

allergies.

Antigen-Antibody Reaction

There are two visible reactions resulting from the interaction
of antigen with antibody. These two reactions are the precipitin reac-
tion,if the antigen is in soluble form and agglutination,if the ant-
igen is particulate, The visible clumping occurs with most antigens
because the antigen is multivalent and the antibodies are thought to
be at least bivalent,therefore large antigen-antibody aggregates are
formed, The two reactions are reversible and can be parfied out under
essentially equilibrium conditions. It is thought possible to make
three generalizations about antigen-antibody reactions:21

1. Under normal conditions,antibodies are produced only in response
to antigen stimulation, This generalization serves to separate anti-

Bodies from other binding proteins in the serum such as transferrin, a
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TABLE 2
20

AMINO ACID COMPOSITION OF IMMUNCGLOBULIN E

Substance Residues per Percentage
190,000 grams of moles
Tryptophan 37.5 2.5
Lysine 62,3 L.
Histidine 29.9 2D
Arginine 68.6 L.5
Aspartic Acid 111,2 7.3
Threonine 169.5 o L
Serine 186,1 2.3
Glutamic Acid 19145 8.7
Proline 102,6 6.8
Glycine 104,.3 6.9
Alanine 104.9 7.0
Half-cystine 4o0.0 2.6
Valine 107 .2 Tl
Methionine 16.9 1.1
Isoleucine 38,6 25
Leucine 102,2 6.7
Tyrosine 4.0 3.6
Phenylalanine 50.6 3.3

N-acetylglucosamine 36
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beta globulin of molecular weight about 85,000 which is capable of
combining with iron, zinc, and copper. It!'s primary function is to
transport iron.

2. Antibodies are heterogeneous not only in regards to structure
but also with respect to the bond they form with the corresponding
antigen,

3. All antibodies have the capacity to bind with their respective
antigens, This binding is to the Fab fragment discussed earlier,

To understand the reaction between antigen and antibody one
must understand affinity and to understand affinity one must under-
stand the "Law of Mass Action". This is the intrinsic reversible
reaction that leads to complex formation between antigen and antibody.
Affinity is the "pivotal element in the biological activity of a mol-
ecule“.22 |

Consider the interaction between an individual antibody site,
F and an individual antigen site,H to form a joined unit, FH. With
forward and reverse reaction constants of k1 and k2 3 réspectively,

the reaction can be written in a simple bimolecular form.

ky
F+HFH (2)

.

Chemical affinity is influenced by two factors,a con-
centration effect and a specific affinity which depends on the
chemical nature of the reacting substances,their temperature and

Pressure, 43
The antibody,like many enzymes depends upon its primary
structure to specify the binding sites. Although the active site

Properties of antigen and enzyme seem closely related there are
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two general characteristics that distinguish them. A major
distinction is that antibodies don't ordinarily participate in
synthetic and degradation processes. The other distinction deals
with the fact that enzymes are usually regarded as univalent
while antibodies possess more than two binding sites per molecule. "

If an unsensitized individual is injected with an antigen,
he responds by producing a low lfvel of detectable antibody in
five to seven days. The level or titer of this antibody rises
slowly and reaches a peak in from three to six weeks., After this
time the level drops off and reaches a low level again, This is
termed the primary response, If at this time more antigen of the
same kind is reinjected there will be an immediate although short-
lived drop in the titer., This drop will be essentially a neutra-
lization reaction., This will now be followed by a very rapid rise
in the titer. The slope of the resulting curve will be much
steeper and the level of the antibody is at a higher peak and
this high level is maintained for a period of time. These responses
are summarized in FigureZ2. 25

The antigen-antibody reactions bring about the release of
certain chemical mediators which in turn bring about tissue changes.
Each of these mediators will be discussed briefly. |

The best known of these is histamine (ﬁ?-imidazolylethwlamine).
It seems to be most responsible for many allergic manifestations,
The histamine is bound to heparin in the mast cells. Heparin with
a molecular weight of about 17,000 prevents the coagulation of plasma.
Upon disruption of the mast cells, histamine is liberated. The his-

tamine then causes the disruption of the integrity of the capillary
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Fig.2 Summary of the Allergic Response
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walls which results in the swellins of the mucous membranes. This
then causes the contraction of the smooth muscles which includes
the bronchial passages. The chemical structure for histamine is

seen in Figure 3, while the postulated repeat unit for heparin.is

in Figure L .

HC == C— CH,—CH,
b0 4 |
N NH NH
\ / .
C
H

Fig. 3-~ Histamine
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Another of the mediators is serotonin (5-hydroxytryptamine).
It appears to be liberated with histamine and mimics some of the
tissue responses which result from histamine. Serotonin is a
constituent of several wasp venoms and N-methylated derivatives
can cause central nervous system damage., Figure 5 shows the

chemical structure for serotonin.

HO CHz-CH,

Fig.5-- Serotonin
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SRS-A or slow reacting substance of anaphylaxis is a
chemical substance whose structure has not yet been elucidated.,
It is gradually released from lung tissue and produces slow and
protracted contractions of bronchioles during asthma attacks,

It appears to demonstrate smooth muscle contracting activity
and increase capillary permeability. Studies have shown SRS-A
to be an acidic,low molecular weight substance active at the
nanogram level or less, It additionally,is very resistant to a
variety of proteolytic enzymes,phospholipases and neuraminidase,

Another mediator is bradykinin. Bradykinin is one of the
plasma kinins which increase capillary permeability as well as
being hypotensive due to potent vasodilator action., Bradykinin is
a nonapeptide with the following amino acid sequence: Arg-Pro-
Pro-Gly-Phe-Ser-Pro-Phe-Arg. This substance and another called
kallidin arise from the proteolysis of the globulin fraction of
plasma known as kinogen,

The mediator ECF-A,eosinophil chemotactic factor for
anaphylaxis is released from sensitized human lung fragments
when they are challenged with antigen. It appears to be a peptide
of molecular weight 1000,which attracts eosinophils,

Initial studies have shown that prostaglandins were
released from sensitized guinea pig lung tissue upon challenge
with antigen. This has also been extended to human lung tissue.
Human lung tissue can be sensitized and challenged with allergen-
released histamine. Prostaglandins,PGE{ and FGE 2, in concentrations
Of 1072 £0 10 76 ¥ inhibited this histamine release. With this and

other aésociated data,it is felt that the prostaglandins exhibit




some autoregulatory role. Additional information shows that the
prostaglandins have been active in human bronchial smooth muscle
tissue and inactive in lung tissue, The prostaglandins are agents

which exhibit a broad specrtum of physiologicai and pharmacol-

acid and 5,8,11,14-Eicosatetraeoni% acid respectively.26 Figure 6

shows the synthesis from these agents.

Statement of the Problem

In patients suffering from allergies or allergic disorders,

symptoms develop almost immediately after exposure to the offending

antibodies found in the serum, As was stated earlier,the antibodies
belong to the IgE class of immunogiobulins. The RAST,Radioallergo-
sorbent Test,is a quantitative measurement of the allergen specific

IgE. This test is an in vitro test for the determination of

testing) seem to have several drawbacks, The allergen extracts
utilized show wide variations in strength and stability,therefore
a good evaluation is at best difficult., The skin test is a rather
8ubjective measurement. This test also can be influenced by
medical treatment and the physical state of an individual,
ﬂdditionalxy,these tests are time consuming,inconvenient and some-
times hazardous to some patients,

The RIST,Radioimmunosorbent Test,while similar to the RAST
is utilized for the determination of the total IgE concentration

Serum and other fluids. The serum concentration of IgE is

ogical effects in a number of tissues. The prostaglandins mentioned

earlier PGE& and.PGE2 are biosynthesized from 8,11,14-Eicosatrienoic

agent, This reaction has been found to be a function of the reagenic

specific IgE antibodies. Other methods used (i.e. skin and provocation

n
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significantly elevated in patients with allergic disorders such as -
eczema, hay fever and extrinsic asthma,

While these tests look very promising, a clinical evaluation
of them is most necessary. Prior to their implementation in a clinical
lab, many factors such as time required, cost per test and the clinical
correlation with other tests utilized for this type of evaluation must
be evaluated, The purpose of the {Fsearch at YSU has been to attempt
such a study. The correlation with skin test data on selected allergy
| patients has been done in cooperation with a local allergist. The time
required for tests, the cost per test and correlation with other tests

of this type have been determined. The following is a detailed look at

the RAST and RIST in light of their possible implementation in a clin-

ical laboratory,




CHAPTER II
MATERIALS AND APPARATUS

Materials and Apparatus for RAST 2 4

The Phadebas RAST kit procured from Pharmacia Laboratories
consists of three reagent units:

The first of these reagent units is the isotope unit. This
unit consists of a buffer and "Tween" solution, in dry powder form,
and 0.8Lg of lyophilized Anti-IgE~ --I with an activity of 3.5uCi
at the date of manufacture. The Anti-IgE is purified to achieve a
high degree of specifity and to minimize the possibility of cross
reactions with other immunoglobulins., The Anti-IgE is labeled with
1251 at such a level as to provide high sensitivity throughout the
entire shelf life of the unit. The Anti-IgE is produced from anti-
serum raised in rabbits,_

The next unit contains the reference reagents and contains
enough reagents for a maximum of six series., This figure may vary
depending upon the time between the reference series. The unit has
two parts, There are 50 lyophilized reference discs and lyophilized
reference sera labeled A, B, C, and D in four vials. These sera have
varying degrees of reactivity to the allergens,

The third of the reagent units is the allergen d;scs. Each
allergen of interest is available in lyophilized form in units of
25 discs per vial, Each disc is utilized for one test tube. The
allergen of interest is coupled to activated cyanogen bromide paper

discs by the process in Figure 7. The polysaccharide is activated



PRETREATMENT

20-60 grams polymer
2 M Pyridine
Water to pH 7

2 M Acetic Acid

Water to pH 7

(4-6 hours)

ACTIVATION

1 g polymer in
150 ml CNBr with

NaOH @ pH 10,5 %0.2
@ 20°C

:

Ice cold 0,2 M

Na.HCO3

Active Polymer

(1-2 hours)
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COUPLING

4dctivated polymer

in protein solution
(1-5 mg per ml @ pH
6-9)

Deactivate unreacted
sites
Check stability

Equilibrate @ pH 7

Store @ 4-6°C

100-400 mg * protein
per g polymer

* = dry weight

(3-6 days)

Fig,7--Scheme for Cyanogen Activation and Coupling



with CNBr (2550 mé/ml) at room terperature at pH 10-11. In the
presence of an excess of CNBr at a given pH,the degree of acti-
vation will be a function of the amount of NaOH added to adjust
the pH., When a given amount of alkali has been consumed,the
activation is interrupted by suspending the particles in éeveral
volumes of ice cold.NaHCO3, This activated support is now ready
for reaction with the protein.

The coupling is madé by éixing the protein and activated
support gently for 6-48 hours at about 4°C. After this,the unbound
protein must be thoroughly removed., Additionally,the unreacted

sites on the support must be deactivated, Deactivation is accom-

plished by suspending the particles in several volumes of sodium
acetate (0.2M) for 48 hours.

The allergens are divided into groups such as grass pollen,
tree pollen,and weed pollen, It is known that pollen from closely
related plants contain immunologically or identical cross reacting
pollens, There is however,a possiblity that these pollens also
contain important species-specific allergens. The entire number of
allergens available is 48 and liéted in Table 3. For the research
conducted at YSU a total of eight allergens were used and consisted
of a sampling from six groups, These allergens are summarized in
Table 4,

The isotope reagent unit was prepared by dissolving two
Components of the unit,the buffer and "Tween" solution in 400 ml.
of deionized water. The resulting solution is a buffer of pH 7.4
The Anti-IgE-125T was prepared by adding 5.0 ml of deionized water
to the lyophilized Anti-IgE- 2T in the vial.

<y
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TABLE 3
RAST ALLERGEN DISCS

Grasses _ Trees
Sweet Vernal grass Maple
Bermuda grass Alder
Orchard grass ¢ Birch
Meadow fescue Hazelnut
Perennial Rye grass Beech
Timothy Mountain Cedar
Common Reed OCak
June grass (Kentucky Blue) Elm

Olive

Weeds Walnut
Common ragweed Epidermals
Western ragweed . }
Giant ragweed Dog epithelium
False ragweed Cat epithelium
Wormwood (Sagebrush) Horse epithelium
Ox-cye daisy
Dandelion Mold
English plantain

Lamb's quarter
Russian thistle

House Dust Mites

Dermatophagoides Pteronyssinus
Dermatophagoides Farinae

House dust (Dome Labs)

Penicillium notatum
Cladosporium herbarum
Aspergillus fumigatus
Mucor racemosus
Candida albicans
Alterneria tenius

Foods
House Dust
; Egg white
House dust (Greer Labs) Milk
House dust (Hollister-Stier Labs) Codfish




TABLE &4
ALLERGENS USED FOR YSU RESEARCH

H

Common Name Latin Name
Perennial Rye grass Lolium perenne
Timothy Phleum pratense
Cormon ragweed Ambrosia elatior

Dog epithelium
Milk
Penicillium notatum

Dust Mite Dermatophagoides
pteronissinus

Dust Mite Dermatophagoides
farinae

29
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The reference discs of the reference reagent unit were prepared‘
by adding 7.0 ml of deionized water to the lyophilized discs in the
vial and these components are shaken together. This water was remov-
ed with an aspirator and 3-5 ml of the buffer solution prepared earlier
was added to the vial., The reference sera A,B,C and D were reconstit-
uted by adding 1.0 ml of deionized water to each vial, Those refer-
ence sera not used right away were dispensed into 150 /.Ll portions
and stored at -20°C for further }eference series,

For each allergen of interest, 50/1,1 of serum is'required.
For 16 allergens,”Vv1.0 ml of serum is required.

The shelf life and storage time of each reagent in the lyo-

philized and reconstituted form varies and can be seen in Table 5.
Materials for RISTZ

The Phadebas RIST/IgE Test kit from Pharmacia Laboratories
contains sufficient reagents for 50 single IgE determinations or
16 duplicate determinations, There are essentially four components
to this kit. These components are lyophilized Anti-IgE complex,lyo=-
philized IgE standard (400 U/ml after reconstitution), lyophilized
IgE'%5T with an activity of 3.5 fLCi at the date of manufacture, and
buffer and "Iween" solution,

A buffer solution of pH 7.4 is prepared by adding the buffer
substance to 100 ml of deionized water. The lyophilized IzE 2 I is
reconstituted by adding it to 5.5 ml of deionized water. A solution
of 400 U/ml IgE is prepared by the addition of 2,0 ml of deionized
water to the vial, This is further diluted to make various concen-

tration standards for the preparation of a standard curve. The final
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TABLE 5

SHELF LIFE AND STORAGE FOR RAST REAGENTS
Reagent Storage § Storage Total shelf

. lyophilized reconstituted life
Anti-IgEr2o1 2.8°C -20°¢ 4 months

28 C 1 week

Buffer 2-8°C ‘ 2-8% 12 months
Tween 2-8°¢C - 2-8% 12 months
solution
Reference 2-8%c 2-8°% 6 months
discs
Reference 2.8%C -zogc 6 months
sera 2-8C 1 week
Allergen 2-8%C 2-8°C 12 months

discs




32

reagent consists of the Sephadex Anti-IgE complex and “"Tween" sus-
pension, The "Tween" and Anti-IgE complex are transferred into a
beaker using 55 ml of the bﬁffer solution, The beaker contains a
magnetic stirring bar whose purpose is to keep the complex in sol-
ution,

In contrast to the RAST, the unknown serum is diluted ten times
with buffer (0.1 ml serum + 0,9 ml buffer), The dilution is necessary
since the high protein concentration of serum might influence the re-
sults, For each determination done, 0,1 ml of the diluted serum is |
required or about 0.1 ml of serum needed for 10 determinations,

The shelf life and storage time of each reagent varies and can

be seen in Table 6.

Apparatus

Two types of test tubes were utilized for this evaluation. The
type used for the RAST were 12mm by 55 mm, They were polystyrene tubes
with polyethylene caps which can be procured in lots of 1000 from
Pharmacia Laboratories, The RIST tubes were 12 mm diameter and 75 mm
in length, They were of the same composition as the previous tubes but
had no stoppers., Number 000 rubber stoppers were used when needed.

In the RIST technique, the use of a centrifuge was necessary.
The one used was a Sorvall GLC-1 non-refrigerated model, Speeds of
2000-3000 rpm were used for periods of 5-7 minutes to ensure complete
centrifugation of the sample. The centrifuge was used in an air con-

ditioned lab; therefore the temperature range was 25-28°C,
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TABLE 6
SHELF LIFE AND STORAGE FOR RIST REAGENTS

Reconstituted Reagents Storage Conditions
Sephadex Anti-IgE Complex Suspension 2-8°C until expiration date
Buffer/Tween Solution 2-8°C until expiration date

IgE Standard 2-8°C for 1 week o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>