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SYNOPSIS

In accordance with authorization given by the WHO Expert
Committee on Biological Standardization in 1950, the National
Institute for Medical Research, London, obtained samples of two
bacterial pyrogens and arranged for an international study of their
pyrogenic properties in rabbits. The results of this study showed that
the dose response curves were flat and there was a large variation in
response within and between colonies of rabbits.

It was agreed that some reference preparation was needed. There
was no evidence to indicate the most suitable type of preparation,
and there was insufficient as regards either of the two which had been
studied. It was therefore decided to make available a quantity of a
preparation of the 0 somatic antigen of Shigella dysenteriae for the
International Reference Preparation. Such a substance has been
obtained for this purpose and the distribution and characteristics
are described.

The desirability of a Standard for pyrogens was first discussed at a
meeting of the WHO Expert Committee on Biological Standardization in
Geneva in 1950 (World Health Organization, 1951). By 1953 two samples
of pyrogenic material prepared from bacteria had been obtained and during
the course of the next two years the preparations were compared by an
extensive collaborative examination of their pyrogenic aetion in rabbits.
Although the slopes of the dose-response curves were flat, and therefore
difficult to evaluate, it became evident that the measured pyrexial response
was liable to vary both within and between rabbit colonies, and there was a
suggestion that the dose-response curves of the two preparations of differ-
ent origin, and different degrees of purification, might differ significantly.

It was agreed that some form of pyrogen standard was needed. There
was, however, no generally accepted standard, nor evidence enough to
indicate that any particular preparation of pyrogen was especially suitable
for the purpose. In the circumstances it seemed that the most useful course
to take was to make available a sufficient quantity of a pyrogen preparation
to serve as a reference preparation, whose use would produce the experi-
mental data by which its final suitability could be assessed.
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Outline of Earlier Investigation of Potential Standard
for Pyrogens

In 1952, the Expert Committee on Biological Standardization of the
World Health Organization recommended that two different preparations
of bacterial pyrogens should be submitted for collaborative examination
for their suitability: (a) as a standard for tests of potency of pyrogen-
containing material; and (b) for determining the sensitivity of rabbits used
in tests designed to exclude the presence of pyrogenic contaminants in other
preparations (World Health Organization, 1953).

The two preparations studied were: " Pyrogen A ", a partially purified
extract of Proteus vulgaris prepared by fractional precipitation with ethanol
after tryptic digestion; and " Pyrogen B ", a purified lipopolysaccharide
material prepared from Serratia marcescens.

These preparations, freeze-dried in ampoules, were sent to 14 different
laboratories. Participants in the examination were asked to determine
dosage-response relationships over a wide range of doses for both prepara-
tions, and to compare it with any other laboratory standard in common use.
In so doing they were asked to design the tests so as to avoid complications
due to the development of tolerance, which is known to occur when doses
of pyrogen are repeated at short intervals. Participants were asked to
assay the two preparations of pyrogen by a four-point assay, using a twin
cross-over design.

The results of this preliminary investigation, collected from all labora-
tories, were found after careful examination not to be suitable for full
statistical analysis. Comparison of the minimum dose required to cause a
mean pyrexial response of 0.6°C in rabbits showed that Pyrogen B was
more potent than Pyrogen A, but that the ratio varied from 1: 1 to 20: 1.
The results were so variable and the slope of the log-dose response so small
that formal statistical analysis was impracticable.

Conclusions from preliminary investigation
Although no formal report on this investigation was published, the

conclusions of the participants were (a) that a standard or reference pre-
paration for pyrogens is needed, and (b) that a single preparation would
be adequate, although there was no agreement as to which, if either, of the
two preparations examined was suitable.

The Proposed International Reference Preparation
for Pyrogens

In 1956, the Expert Committee on Biological Standardization considered
that in view of the findings of the preliminary investigation, a suitable
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bacterial pyrogen should be made available as a reference preparation for
use by laboratories.

The material chosen for this purpose is a potent pyrogen. It can readily
be prepared by a reproducible technique and its chemical properties have
been extensively studied.

Properties of the reference preparation

The preparation was made available by Dr D. A. L. Davies of the
Microbiological Research Department, Porton, England, and consisted
of 7.3 g of the '0 ' somatic antigen of Shigella dysenteriae (Shiga) (type 1
of Kauffmann, 1951), strain K. 624, " smooth ".

The preparation and properties of this material have been described in
detail (Davies et al., 1954). Acetone-dried cells were extracted with di-
ethylene glycol and the extract subjected to fractional precipitation with ace-
tone and ammonium sulfate. After removal of the phospholipid component
with an acidic ether-ethanol solution, the resulting polysaccharide-protein
complex was fractionated by high-speed centrifugation, and the fraction
sedimenting at between 25 000 and 105 000 g isolated. The material con-
tained 4.5 %-4.6 % N and 0.8 %-0.85 % P, and was free from detectable
impurities as shown by fractional solubility tests, electrophoretic examina-
tion and behaviour in the analytical centrifuge at pH 7.0. A polysaccharide
dissociated from the lipoprotein at alkaline pH values. Sedimentation
constants determined at pH 4.5 and 8.0 indicate a particle weight of the
order of 1 x 107. The material possesses an LD50 of 80 jug in the mouse,
and induces the formation of Shigella dysenteriae agglutinins in rabbits on
the intravenous injection of lpg.

About 0.003 jg has been found sufficient to raise the temperature of
rabbits in the laboratory of manufacture. Analysis in the same laboratory
has shown a reasonable log-dose/response line.

Handling of the reference preparation

The material was received at the National Institute for Medical Research,
London, in March 1957. It was dissolved in water and distributed among
500 ampoules, and these were then freeze-dried (in batches). The ampoules
were then dried in desiccators over P205 for two weeks and constricted;
they were dried again for a further two weeks, filled with dry nitrogen and
sealed. Since then they have been kept at -10°C in the dark.

Each ampoule contains 2 mg ± 3 % of the dried material, which has a
moisture content of 0.5 %. The material is very hygroscopic and can in-
crease by 10% in weight by absorption of moisture if exposed to the air
for some hours. It will dissolve completely in water or saline if left to soak
for one or two hours. It is stable for several months if kept frozen at a
concentration of more than 1 mg/ml.
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Assembly of Further Information

The Department will be glad to receive information and comments
regarding the suitability of this material for its purpose as an International
Reference Preparation for Pyrogens. Such information should be sent to
The Director, Department of Biological Standards, National Institute for
Medical Research, Mill Hill, London, N.W.7, England.

RESUME

La mise au point d'une Preparation internationale de reference de Pyrogene est a
l'etude depuis plusieurs annees, A la suite de recommandations du Comite OMS d'experts
de la Standardization biologique.

Apres des essais preliminaires sur des sources de pyrogenes qui n'ont pas donne
satisfaction, le choix s'est porte sur l'antigene somatique 0 de Shigella dysenteriae (Shiga)
type 1 de Kauffman. Apres traitement approprie, l'echantillon retenu comme Prepara-
tion de reference contenait 4,5-4,6% d'azote et 0,8-0,85 de phosphore. I1 etait exempt
d'impuretes decelables, ainsi que le montraient les epreuves de solubilite, d'electrophorese
et la centrifugation analytique a pH 7,0. La dose letale 50 de la substance est de 80 micro-
grammes pour la souris. L'injection par voie intraveineuse de 1 microgramme provoque
la formation d'agglutinines anti-Shigella dysenteriae chez le lapin. Environ 0,003 micro-
gramme a eleve la temperature des lapins, lors d'essais dans le laboratoire ou la substance
a et preparee.

La Preparation internationale de reference de Pyroi ene est deposee au National
Institute for Medical Research, A Londres. Elle est A la disposition des laboratoires
nationaux sous forme d'ampoules lyophilis&es. Chacune d'elles contient 2 mg ± 3%
de materiel sec.
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