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IOITROLUCT ICH

Penicillin is one of the most widely used anti-
biotics, owing to the fact that several forms are present,
which have the same general structure, but with dif-
ferenit side chains. Its wide use, in addition to its
mede of esdministration, which is mostly by injection,
are responsible for the high incidence of sensitization
causing both immediate and delayed reactions, as well

ag various forms of sllergic reactions.

Penicillin iz algo widely distributed in nature.
Tt may bhe present in milk of cattle treated for mastitis,
in meat of cattle and other arnimals treated with peni-
cillin. Pish and fowl mey be pregerved with various
antibictics including penicilline Penieillin dust may
contaminate dArugs manufactured in the same plants. These
formg of exposure may also leed to sensitization against

penicillin.{ Criep, 1966},

Owing tc the sbove facts, the subject of penicil-
lin has been widely atudied. GStudies included its anti-
genicity, the immune response evoked by its injeetion,
the detecticn of antibedies produced against penicillin

and the gignificance of these Abs asntibodies.
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ATW QF THU WORE

Detection of antibodies (4ibs) directed against
penicillin by passive haemagglutination (HA) had bveen
originelly devised by Ley et al in 1958. PFurther
modifications in the technique, were added by Ievine
et al in 1966. This technique detects IgG and Igll Abs,
which are produced as a result of intake of penicillin,
or any of its semisynthetic products. Leither Igll nor
IgG Abs play a role in mediating immediate allergic
reactions or accelerated urticarial remctions to peni-
¢illin which are mediated by IgE Abs. Therefore, de-
tection of IgG & Igl Abs by HA technique has no value

in predicting , these reactions.

However, IgG Abs were proved to act as blocking
Absg; therefore their presence iIa high titres seems to
protect the patient from immediate allergic reactions.
A fall in titre of the IglG Abs may be accompanied by
the appearance of urticarial manifestations {(Levine et

&10, 1966)n

The most important wvalue of detecting Igh titres
by HA technique lies in detecting cases of haemolytic

angemia caused by penicillin administration. On the
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gther hend, Igl titres may be of value in predicting
accelerated exanthematous eruptions and casesg of age

ranulocytogis associated with pendicillin.

In this work, we aim at deteciion and estimation
of antipenicillin Ahs in potients under penicillin
therapy and prophylaxis. The method used, is based
on that degcribed by Levine et al in 1966, but with
some nmodifications which render it simpler and repro-
duclible. LMoreover, a correlation is done petween the
titre of Abs obtained and the duration of the penicillin

intake.

The HA method desgcribed in this study may be
taken as a model, to be used for detection of ibs ag-

ainst other antihiotics.

Central Library - Ain Shams University



REVIEW OF LITERATURE

Central Library - Ain Shams University




REVIEVW OF LITERATURE

Immunogenic Regponse Tag Penieillin

As stated by Lewine in 1966, three different types
of antibodies (4ba) occur in man as a result of injection
with peniecillin. These are sgkin sensitizing Abs, IgG

and IgM Abs.

The skin sensitizing Abs are two types, the first
are benzyl penicilloyl specific (BPO) {of major specifi=-
city) while the second are of minor specificity i.e.
gpecific fo the minor antigenic determinants benzyl

penicilloate & benzyl penamaldate.

Skin sensitizing Abg are detected by direct skin
tegting of the patient for whesal and flare reactions.
Low molecular weight benzyl penieilloyl polylysine con-
jugate is used to detect skin sensitizing Abs of major
gpecificity,whereas a mixfure of benzyl penicillin
benzyl,penicilloate end benzyl penamaldate {minor de-
terminant mixture) is used to detect skin sengitizing

Abs of minor specifiecity.

Direct akin tests reveal skin sensitizing Abs
already fixed to the skin, These A4bs, in the serum,

are detected bkuassive transfer to the skin of normal
entral Library - Ain Shams University
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recepients, followed by specific challenge of the sgkin -
tegt aite. When they are detected in the serum, they
can almogt invariably be detected also by direct skin

tegts.

The IgM and IgG Abs are of benzyl penicilloyl
gpecificity (BPO) and =re detected in the serum by &

highly sensitive pessive haemagglutinetion meithod.

Benzyl penicillin may also be responsible for
delayed hypergensitivity reactions, which are detected
by skin tegting with benzyl penicillin sclution injec-
ted intradermally. Benzyl penciilin elicits delayed
skin reactiong by first, forming the appropriate nul-
tivalent benzyl penicilloyl protein conjugetes in the
s8kin test gite, which elicits the reaction. Delgyed
gkin reactions appear to be gpecific for the benzyl
penicilloyl haptenic group, but they also require car-
rier gpecificity for elicitations The term carrier
gpecificity means specificity for the protein or car-

rier part of a hapten prolein conjugate.

Prom studies conducted by Levine et al in 1966,
it was noticed that there is heterogenicity in the
immme resgsponse to penicillin in man. Meterogenicity

was manifested by individual differences in haptenic
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gpecificities of Abs synthesized ngainst penicillin and

in tihe concentraticn of these Abs In serum.

There are three factors which influence the indi-

ridual immune response to penicillin.

First, is the duration oi intake., It waos found
that twice as many patients synthesized benzyl penicil-
loyl gpecific Iz( Abs and skin sensitizing Abs cmong
petients recently trested with pencillin, than snong
patients, who had not had penicillin therapy for at least
two years; whereas, virtually all patienta of both groups
made Igll Abs. Continued synthesis of smsll amounts of
Igli Abs in the latder group is ascribed to repested con-
tacts with trace emounts of penicillin present in the

environment.

Second is the dossge and reoute of odministration.
Treatment witlh large doses of penicillin gziven Intraven~
cusgly appeared to decremse the percentaze of paticnis
gynthesizing IzG and skin sensltiging Abs. This may re-
present induction of partial irmune tolerance.

Third, is the atopic hackground of the patient.
About & three to four fold higher percentage of atopic

than non atopic patients were found to synthesize gkin

gensgitizing Abs. The differesnce was zomewhat mnore
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gtriking for skin sensitizing Abs of minor determinant
gpecificitiess The atopic factor appears to bg gene-—
ticaelly controlled, at least in pert, since a family
history of atopy occurred four times more freguently

in atopic than in non stopic patients.

Wo significant effect of age, sSex or concurrent

infection, on the ilmmune response was detected.

A significant linking of the synthesis of warious
entipenicillin Abs was observed. ALl patients recently
itregted with penicil)lin, who gynthesized benzyl penici-
lloyl specific skin sensitizing &bs, elso synthesized
benzyl penicilloyl apecific IgG Abs. It was also obs-
erved thet, there is a marked asgsocistion between skin
gengitizing antibodies of minor determinant specifiecity

and benzyl pencilloyl specific skin sensitizing Abs.

Patients with allergic reactions to pencillin
made g qualitatively and guantitatively greater immune
response Yo peniecillin than did the non allergic reac-

tor controlg.
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Sipnificance of Abg. Tormed

Azainst Penieillin

Significance of Ig@& Igll Abs, which were detected
by pasgive HA, wag studied by Heggie in 1960. The gtudy
wag carried on a group of patients showing allergic re-
actions to pencillin in the form of urticaria, arthral-
gia end purpuric rash and compered with arcther group of
patients under penicillin therspy, but without allergic
gequalee, It was found that circulating Abs were detecti-
able in both groups of patients. However, the fregquency
wag greater in patients eXperiencing or convalescing
from allergic reactions consequent to administration of
the drug, than in those who received the drug without

mishape.

Studies done by Vem Arsdel et al in 1963 on patients
with history of penicillin allergy showed that, the rela-
tionahip between HA Abs and the allergic rezection was

puzzling.

A very importent question arose, were the serum Abs,
the actusal mediators of the allergic reaction; or did

they merely reflect allergy at the cellular level ?

T; was thought possible that HA. Abs appeared only

as a response to the allergic reaction and had no signi-

ficance In preddgoling isafRtREPSHANERFFARER,



Two factis, which helped to prove that Hi. Abs had

no rele in causing allergy, were cbserved.

The first was that, patients with low titres of
Hi. Abs before treatment, receiwved penicillin without

eliciting any reaction.

The gecond was that g rige in titre may occur dur-

ing treatment whereges the skin reaction remeined negative.

It was concluded that, although HA. Abs can be
agscciated with clinical sensitivity, yet there is lit-
" tle evidence to show that these Abs are responsible for

producing the allergic reaction.

Redmond et al in 1966, situdied the relation bet-
ween HA. Abs, gkin tests snd sllergy to penicillin.
They found that, patients with negative skin tesgts and Hi.
Abs ghowed no allergic rezcticns to pencillin. The Hi. '
Abs in these cases were mostly Igk. Patients with posi-
tive skin tests ususlly had HA. Abs of IgG typee. These
patients developed accelerated allergic reactioms to
peniclllin only during the time, when their IgG titres
were at minimum. Patients with pogitive skin tegts did
not develop allergic reections to penicillin as long as
they maintained a high titre of IgG Abs throughout treat-
ments The asgociation of HA Abs and peositive skin reac-

tiona may be due to the fact that a common determinant,
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