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Penicillin is inactivated through being bound to protein and is
destroyed by acid. The protein content of pus samples that
inactivated penicillin did not differ substantially from that of
other specimens, and pH for all was within the same range.
Moreover, the detectable activity of acid-stable ampicillin was
also diminished by specimens active against penicillin.
The possibility that the effect is due to the presence of

p-lactamase-producing organisms cannot be discounted. 3-
Lactamase production has been described both for the Bac-
teroides group9 and for Esch coli.'0 Unless the enzyme accum-
ulated within the loculated pus it was unlikely to have produced
such an effect, as enzyme production in these organisms is low.
Penicillin may be inactivated within the bacterial cell since
bacterial p-lactamase may not always be extracellular.1' The
activity of pus did not lie in a diffusible fraction, and if it were
ascribable to a bacterial enzyme we should have expected to find
it in the extracellular fraction after the repeated freezing and
thawing to which the specimens were subjected.

Penicillin inactivation may be a property of the host, as has
been described for mammals other than man. Attempts to
show activity against penicillin in tissue extracts and serum from
healthy people have not succeeded,5 but so far as we are aware
no studies have been made on the interaction of penicillins and
host tissues in disease. Since both cephaloridine and benzyl-
penicillin are inactivated by specimens of human pus, the active
principle is unlikely to be an esterase, and our results suggest

that it is unlikely to be 3-lactamase. If it is an enzyme it may be
an amidase.

We are indebted to our clinical colleagues in a number of hospitals
for providing the samples of pus used in this study.
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Summary

In the search among biological particles for a standard
for counting human platelets, a strain of Absidia corym-
bifera was found to have spores that resembled platelets.
After fixing in formalin and autoclaving the spores had
a similar mean cell volume to that of human platelets.
A suspension of these killed spores was tested in 100
laboratories and gave consistent results as a standard for
human platelet counting. The Absidia corymbifera stand-
ard can be used in electronic counting methods but not in
sedimentation methods, as the spores will be removed by
centrifugation.

Introduction

The production of a satisfactory standard for counting platelets,
whether by manual methods or by electronic instruments, has
proved difficult. Fresh platelets are viable for only a few hours,
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and when fixed-for example, in glutaraldehyde-they tend to
shrink and form clumps, thus becoming too small to serve as a
standard besides being most difficult to resuspend.
One possible approach has been to find naturally occurring

biological particles that might serve as a standard for human
blood platelets. Various erythrocytes of different species have
been investigated, but none has a sufficiently small mean cell
volume. A prolonged search among the spores of fungi and
moulds has shown that the fungus Absidia corymbifera, which
is commonly found in soil, produces spores that look similar to
platelets. Furthermore, after fixation in formalin followed by
autoclaving an isolate of this fungus was found with spores that
have a similar mean cell volume to that of human platelets.
Spores so treated, unlike fixed platelets, do not tend to form
clumps and they have a distribution by cell size comparable to
that of normal human platelets.

Methods

The particular strain of Absidia corymbifera used ((Cohn) Sacc and
Trott) is identified as No ERS 467. Cultures of the fungus are main-
tained within the laboratory according to the Commonwealth Myco-
logical Institute procedure for storing cultures on silica gel.' In this
state cultures remain viable for many years.
When a batch of spores is to be prepared a few grains of the silica

gel bearing the culture are placed in a Petri dish containing potato
dextrose agar (PDA) (Oxoid). Incuabtion at 25°C gives a good growth
at five to 10 days.
From this Petri dish several slopes of PDA in universal bottles are

inoculated and incubated for seven to 14 days. At this stage the slopes
can be stored at +4°C for several weeks. When required the slopes
are filled with sterile water, shaken up, and about 2-ml portions used
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for inoculation of one-litre Roux flasks each containing 250 ml of
PDA with 0 05 g/l chloramphenicol BP. The flasks are then incubated
at 25 C for 10 to 14 days. The spores are fixed by inverting the flasks
on the bench with the agar uppermost and injecting 5 ml of 40o0
formaldehyde into the bottom of the flask. The usual cotton wool
plugs are then covered with tinfoil caps to help retention of formalde-
hyde. Fixation in the formalin vapour is completed in two days. The
formalin is poured carefully from the flask, so that none comes into
contact with the spores, and any left over formalin is washed out with
distilled water. The spores are harvested by shaking each flask gently
with about 20 ml of distilled water containing Nonidet P40 (BDH),
2 to 3 drops/500 ml. This procedure is repeated three times.
The washings are filtered through several thicknesses of net curtain

to remove any fragments of agar washed off with the spores. The
spore suspension is next autoclaved for 15 minutes at 1 055 kgf/cm2
(15 lbf/in2). At this stage, when all spores are non-viable, the sus-
pension is transferred to the haematology laboratory, where it is
passed through a drip set and a Fenwal microaggregate filter to remove
any remaining fragments of mycelium and conidiophore heads. The
supernatant is removed and the spores resuspended in Isoton (Coulter,
type II). The suspension is treated with ultrasound from an MSE
50-W generator for 30 seconds to ensure the absence of any clumping
that may have taken place.
The spore suspension, suitably diluted, is run through drip sets

directly into the mixing bottling unit.2 One phial of Crystamycin
(Glaxo), which contains 300 mg sodium penicillin G and 500 mg
streptomycin base as sulphate, is added to each 500 ml of spore
suspension. The suspension is dispensed into 2 ml amounts and
requires no special mixing to re-establish an even suspension.

Results

From a series of six batches prepared by this method, we found
that the suspension was largely free of debris, including fragments of
both culture medium and mycelium. The suspension looked quite
like a suspension of human platelets in both size and refractivity.
The mean cell volume of the spores after fixation and autoclaving as
described was 8 1 fl, and thus closely approximated to -that for normal
human platelets (see figure). Standardised suspensions are therefore
suitable for controlling dilution and setting electronic counters for
normal human platelets and for controlling haemocytometer counts,
but they are not suitable for standardising sedimentation methods,
since the spores centrifuge out along with the erythrocytes. The
suspensions are stable at +4°C for at least four months (see table).
A hundred laboratories, taken at random, were invited to assess

two of the suspensions. One hundred and nine pairs of values were
received: these covered 25 known combinations of dilution, "reference
material," and instrumentation. In both cases 80"0 or more of results
came within ± 1-2 SD.

Comment

As with erythrocyte counting, so with platelet counting,
abnormal distribution of the particles by size may lead to errors
in figures obtained from counters gated close to the normal mean
cell volume. With platelets the problem is greater, because
macroplatelets may approach the cell volume of microerythro-
cytes. Distinguishing between these electronically is difficult
if not impossible. Nevertheless, the non-viable suspension of
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Effects of storage at + 4°C on count and mean cell volumes of batch of spores

Days after Haemocytometer Coulter count Mean cell
preparation count ( x 109/1) (x 10'/1) volume (fl)

0 265 256 9 9
7 269 231 8 2

21 257 267 8-1
28 266 249 8-2
42 256 275 7-5
56 264 267 8-0
70 267 266 7-6
84 293 275 7-2
112 269 249 7-3
140 275 253 8-0

Absidia corymbifera spores described here does offer for the
first time a stable suspension of particles suitable for laboratory
use as a standard for normal human platelet counting.

This work was supported by the Department of Health and Social
Security and carried out in laboratories funded and substantially
equipped by the Richard King Mellon Charitable Trusts. We thank
Mary Hulme, Jeanette Malkin, and Dinkie Williamson, of the Equine
Research Station, and P G Ward, of the Royal Postgraduate Medical
School, for valuable help.
The calibration standard discussed in this paper is the subject of

a British patent application (No 9310/77).
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