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SYNOPSIS

When Sarcina lutea is used as test organism in a cup-plate
assay, the dose-response curves for the assay of penicillin in sera
of humans and rabbits are linear with the square of the zone dia-
meter and log concentration of penicillin and parallel to the dose-
response curve for penicillin in phosphate buffer. Suitable condi-
tions for such assays are described, using either large square assay-
plates and fish-spine beads or conventional Petri dishes andcylinders.
The assay using large plates and fish-spine beads is much more
accurate and economical of effort and serum. An assay method
suitable for inclusion in the blood-level duration test for oily injec-
tion of procaine penicillin (International Pharmacopoeia) is de-
scribed. The method makes it possible for fiducial limits to be
readily computed for the potencies obtained.

At its eighth session, held at Geneva in September 1954, the WHO
Expert Committee on Biological Standardization 4 considered the minimum
requirements for procaine benzylpenicillin in oil with aluminium mono-
stearate (PAM) which appear in the fourth report of the WHO Expert
Committee on Venereal Infections and Treponematoses 5 and the blood-
level duration test used by the Antibiotics Laboratory of the United States
Food and Drugs Administration (FDA), as described in the same report.
The WHO Expert Committee on Biological Standardization asked the
National Institute for Medical Research, London, to study further such
laboratory assay methods for persistence of penicillin in the circulation,
with a view to developing a more practical procedure. An assay method
for penicillin in blood-serum was required which could be analysed by
conventional statistical methods, so that fiducial limits of error could be
evaluated for the potencies obtained. This would not appear possible
with the design used in the FDA method, and since the assay was based
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on a single Petri dish per serum sample, it could not be expected to give
precise results. An examination of the conditions for a satisfactory assay
was therefore made, and the assay was also developed to make it suitable
for measuring blood levels of penicillin in rabbit sera, for use in blood-
level duration tests using rabbits instead of humans.a

Experimental Method

The method described is a plate diffusion method, using large assay-
plates and " fish-spine " electrical insulating beads b in place of conven-
tional cylinders; it has been in constant use in the Department of Biological
Standards for many years for the routine assay of common antibiotics
and is described below in detail because of its general utility and con-
venience. Since large plates may not be readily available to all labora-
tories, conditions are described for using Petri dishes. The results obtained
using Petri dishes were essentially the same as with large plates.

Test organism w

A strain of Sarcina lutea, NCTC c 8340, ATCC d 9341, sensitive to
low concentrations of penicillin, was used. It was grown for 18 hours at
25°-30°C on a slope of the medium described for the assay and then main-
tained at room temperature. At weekly intervals it was transferred to
fresh medium. As the culture occasionally lost its sensitivity to penicillin,
it was also maintained in the dried state by the method of Stamp.3 This
loss of sensitivity occurred most commonly when cultures were grown for
more than seven days without subculture.

Preparation of inoculum

The growth on a slope incubated for 18 hours was washed off with
nutrient broth and adjusted to give 50% light transmission in a 1-cm cell
at 6500 A. The medium for the assay was seeded with 1 % v/v of this
suspension. This inoculum density is much weaker than that recommended
in the method previously described. It was found experimentally to be
the lowest concentration to produce sharp zone edges. A low inoculum
density is desirable when assaying small concentrations of penicillin, as
the diameter of the zone of inhibition produced by a given concentration
of penicillin was found to be inversely proportional to the inoculum
density.

a Unpublished working document WHO/BS/358 Rev.1
b Manufactured by Messrs Taylor, Tunnicliffe & Co., 125 High Holborn, London, W.C.1, England
c May be obtained from: The Curator, National Collection of Type Cultures, Central Public Health

Laboratories, Colindale, London, England
d May be obtained from: 2112 " M " Street, N.W., Washington, D.C., USA
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Assay medium
Peptone ..... . . . . . . . . 6.0 g
Pancreatic digest of casein .... . . 4.0 g
Yeast extract ..... . . . . . . 3.0 g
Beef extract ..... . . . . . . 1.5 g
Glucose ..... . . . . . . . . 1.0 g
Agar .1.5.... . . . . . . . . lS.0 g
Distilled water sufficient to produce . 1000 ml
pH after sterilization by autoclaving . 6.5-6.6

Assay plates

The plates used in the assay have been described by Kantorowicz.2
They were square with internal dimensions 25 cmx25 cm. The walls
were constructed from Duralumin bar and anodized; the base of the plate
was heat-toughened 6-mm plate-glass, let into the walls to give a depth of
19 mm for the interior of the plate and so as to be plane and parallel to
the feet.

The plates had loose-fitting aluminium lids with a sheet of filter-paper
held in place on the inside by means of spring clips in such a way as to
absorb moisture distilled from the medium, without buckling.

The plates were cleaned with hot water and sterilized by dry heat.

Pouring of the plates

In the previously described assay,4 two layers of agar, a base and an
inoculated layer, were used. The use of two layers was found by us to be
unnecessary, as it produced no increase in the sensitivity of the assay or
in the sharpness of the zone edge, and the two layers were accordingly
replaced by a single one. It was found experimentally that decreasing the
volume of assay agar increased the size of the zone of inhibition for a given
concentration of penicillin and gave better defined edges. The volume of
agar chosen was 100 ml per plate, the minimum that could be easily poured
to produce a uniform layer.

The plates were poured in a hot room at 37°C to prevent a quick and
uneven setting of the agar. The procedure was as follows:

(a) The plate was placed on a table previously levelled by means of
three screw feet and a spirit-level;

(b) The assay agar was melted in a steamer and cooled in a water-bath
to 50°C;

(c) The agar was seeded with 1 % of bacterial suspension and poured on
to the plate after gently mixing. The plate was rapidly tilted to distribute
the agar uniformly, and the surface of the medium was flamed to burst air
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bubbles. The plate was removed from the hot room as soon as possible
after it had solidified (not later than 15 minutes);

(d) The plate was allowed to dry at room temperature with the lid
raised for about 30 minutes before use; it was then stored at room tempera-
ture until used. Refrigeration of the plates during storage adversely affected
the assay.

Fish-spine beads

The beads used for placing the solutions of antibiotic on the surface of
the agar were fish-spine electrical insulating beads. These beads were first
used by G. A. Stewart & R. H. Thorpe (personal communication) and have
proved more reliable, convenient and accurate than the usual cylinders.
The size used was No. 3. The beads received from the manufacturers were
examined, and cracked and chipped ones removed. It was found desirable
to use beads from a single batch, but no advantage was gained by selecting
them on the basis of height, diameter or weight.

Before use the first time, and after each assay, the beads were boiled in
SN hydrochloric acid, washed with water until the washings were free from
chloride when tested with silver nitrate, dried at 100°C overnight and then
heated in a muffle furnace at 500°C for 30 minutes or roasted on an asbestos-
covered gauze. When cool, they were stored in sterile Petri dishes.

Measurements were made of the average volume of both serum and
phosphate buffer picked up by the beads. The values obtained from 20
beads in each group were 478 I-l and 470 pi with coefficients of variation of
3 % and 4.3 % respectively. The difference in volume, 1.7 %, was significant
but too small to interfere with the assay.

Penicillin dilutions

A stock solution of penicillin in phosphate buffer (pH 7) was prepared,
from which further dilutions were made in phosphate buffer (PPB) or serum
(PS) as required.

Charging the plate with antibiotic solutions

(a) Filling the fish-spine beads. The test solutions of antibiotic were
placed in shallow open dishes. The beads were held as near the top as
possible by curved forceps, the tips of which had been dipped in wax. The
base of each bead was brought into contact with the solution; the bead
filled by capillary attraction and was removed from the surface of the solu-
tion by being lifted vertically; care had to be taken not to tilt the bead when
it was being removed from the solution, or a significantly smaller volume of
liquid would have been removed.
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(b) Placing the beads on the surface of the nutrient agar. Each bead was
gently placed on the nutrient agar, care being taken not to pierce the sur-
face. A ring of solution was held in the angle of the outer surface of the
bead and the nutrient agar (see Fig. 1).

FIG. 1. BEAD PLACED ON SURFACE OF NUTRIENT AGAR

(c) Distribution of the different antibiotic solutions over the plate. In
order to remove possible errors due to variation in thickness of the nutrient
agar and to variations in diffusion time between the first and last solutions
placed on the plate, the different solutions were placed on the plate in a
random distribution and in random sequence. This was effected by laying
the plate over a card marked with the proposed positions of the beads.
When the number of solutions being assayed per plate was six, a 6 x 6
randomized Latin square arrangement was used, the positions being
numbered from 1 to 6 in each row and column. The different solutions
were allotted numbers which appeared on the random card. Starting at the
top left-hand corner of the plate and working continuously along the rows,
a bead was placed over each number marked on the random card after
filling with the solution allotted that number (see Modification of assay for
routine determination of serum levels of penicillin, page 562). A different
random card was used for each plate, note being made of the card used for
each plate.

Petri dishes

The Petri dishes used were neutral glass, 9 cm in diameter and selected
for flatness of the base.

Incubation

The plates were incubated for 18-24 hours at 25°C immediately after
applying the solutions.
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Measurement of zone diameters
The zones were magnified 10 times by means of a projector and measured

with a transparent ruler. It was usually necessary to measure only one
diameter for each zone. The results were sorted by reference to the appro-
priate random card.

Results
Dose-response curve

Most antibiotic assays by the cup-plate method are based on a dose-
response curve which is linear when the zone diameter is plotted against
the logarithm of the concentration of antibiotic. It has been shown,'
however, that a linear relationship would be expected with the square of
the zone diameter and that, when accurate assays are performed with
widely spaced concentrations, such a relationship is obtained in many cases.

With Sarcina lutea as test organism and with concentrations of penicillin
in phosphate buffer between 0.64 u/ml and 0.02 u/ml, the best fit for a linear
response was found with the square of the zone diameter. When penicillin
was incorporated in human serum at a similar range of concentrations, the
same relationship was found. Fig. 2 shows the dose-response curve obtained
with solutions of penicillin prepared with the pooled fresh sera of five
healthy adults of five different nationalities.

FIG. 2. DOSE RESPONSE CURVE FOR PENICILLIN IN HUMAN SERUM
WHEN ASSAYED WITH SARCINA LUTEA (MEAN OF SEVEN LARGE PLATES)

Concentration of penicillin u/ ml)
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Assay of penicillin in phosphate buffer against penicillin in serum in large
plates

In the blood-serum assay previously suggested for inclusion in the
International Pharmacopoeia, the standard solutions were prepared in
albumin solution. It was thought that a valid assay might be obtained
using phosphate buffer for the solutions, and, to test this, three accurate
dilutions of penicillin were prepared in phosphate buffer pH 7.0 and solu-
tions of identical concentrations were prepared in fresh human serum.
The serum solutions were assayed against the phosphate buffer, using four
plates for the assay. The statistical analysis of one plate is given in Table I
as an illustration of the type of result obtained.

TABLE I. STATISTICAL ANALYSIS OF ONE PLATE

Sum 1 Degrees of Mean squares F P
of squares freedom

Between rows 7 272.89 5

Between columns 329.89 5

Between
substances 9.00 1 9.00 <1 -

Regression 1 457 801.04 1 1 457 801.04 2 492.14 <.001

Departures from
linearity 393.81 2 196.90 <1 -

Departures from
parallelism 1162.04 1 1162.04 1.99 > .10

Residual 11 699.22 20 584.96

Total 1 478 667.89 35

Potency ratio, 0.997; Fiducial limits, 95.4 % to 104.8 %; P = 0.95

The experiment was repeated with different samples of serum, and in
all cases valid assays were obtained with no significant departures from
parallelism or linearity. It was found, however, that not all the activity
of the penicillin added to the serum could be recovered every time. With
some sera, up to 30% of the activity of the penicillin appeared to be lost;
some of this activity could be recovered if the serum solutions were diluted
with phosphate buffer instead of serum.

Assay ofpenicillin in serum using Petri dishes

Since Petri dishes are likely to be employed in many penicillin assays,
an experiment was performed to obtain information on the limits of error
attainable with this technique. Petri dishes containing 15 ml of assay
medium, inoculated as usual with 1% bacterial suspension, were used. A
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parallel experiment was also performed using layered dishes, to determine
their possible advantages as regards sensitivity and accuracy. These dishes
contained a basal layer of 10 ml of uninoculated assay medium, which,
when set, was covered with 5 ml of inoculated assay medium.

The penicillin concentrations used were 0.08, 0.04 and 0.02 u/ml, the
diluent being phosphate buffer pH 7.0. Six cups were placed on each dish,
each penicillin concentration being repeated twice. There were thus two
sets of dilutions in each dish and the potency of one set (A) could be com-
pared with that of the other (B). Twenty-four dishes were used for each
of the two experiments (see Table II).

TABLE II. COMPARISON OF POTENCIES OF TWO IDENTICAL SETS
OF PENICILLIN DILUTIONS, A AND B, IN PETRI DISHES

Non-layered Petri dishes Layered Petri dishes

Penicillin
concentrations 0.08 0.04 0.02 0.08 0.04 0.02

(u/mi)

Set A B A B A B A B A B A B

Square of zone
diameter (mm)
(mean of 24
plates) 425.3 438 274.9 274.5 109.8 101.6 438 451.5 281.0 287.1 103.5 104.3

Potency (A in
terms of B) 1.006 1.029

Limits of error 95.3%-104.9% 95.3%-104.9%

The results in Table II show very good agreement between the two
sets of values. No advantage was found in using layered plates. The limits
of error obtained with 24 Petri dishes were comparable with those obtained
using one large plate.

To obtain some idea of the accuracy that could be obtained with smaller
numbers of Petri dishes, two groups of 4 plates and one of 6 plates were
picked out at random and potencies and fiducial limits evaluated (see
Table III).

Storage of human sera containing penicillin

As it would be convenient in carrying out a penicillin blood-level
duration test to store the samples of sera collected on different days and
assay them together, experiments were carried out to see whether this was
possible. Samples of fresh human serum were obtained aseptically from
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TABLE 1II. LIMITS OF ERROR OBTAINED IN ASSAY OF TWO IDENTICAL SETS
OF PENICILLIN SOLUTIONS USING SMALL NUMBERS Ot PETRI DISHES

Number of plates Potency Fiducial limits
in group (P=0.95)

4 1.0000 79.1%-126.5%

4 1.0103 78.6%-1 27.3%

6 0.98912 83.9%-119.2%

eight healthy adult persons, known concentrations of penicillin were incor-
porated in the serum, and the serum was divided into aliquots. Samples
were then stored at +4°C and at -10°C in plugged tubes and assayed
at intervals of time. The samples were tested for sterility and found to be
sterile.

Table IV shows that the samples could be stored in the cold for several
days without significant loss of activity.

TABLE IV. EFFECT OF STORAGE IN THE COLD ON PENICILLIN IN HUMAN
SERUM

Serum number

2

3

4

5

6

7

8

Penicillin
concentration

added
(u/ml)

0.12

0.168

0.138

0.137

0.148

0.146

0.150

0.125

Penicillin concentration in u/ml after storage

0 days

0.11

0.15

0.13

0.13

0.13

0.12

0.12

0.11

7 days
4°C

0.11

0.15

0.13

0.12

0.13

0.14

0.14

0.11

4 days
-10°C

0.12

0.16

0.13

0.14

0.14

0.14

0.14

0.12

23 days
-100C

0.036

0.042

0.027

0.032

0.030

0.033

0.031

0.023

Assay of penicillin in rabbit serum

Similar experiments were performed using rabbit instead of human
serum, and essentially similar results were obtained. However, whilst the
dose-response line was linear with the square of the zone diameter, certain
sera gave irregular results with low concentrations of penicillin. This
was due to the formation of an opaque ring around the bead. The ring
was formed by precipitation of some material in the agar; it was produced
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by sera from a large proportion of the rabbits used. Attempts were made
to avoid the precipitation by extracting lipid from the sera and medium
and by incorporating Versene (sodium ethylenediaminetetra-acetate) in
the medium, but without success. The precipitation which occurred to
varying degrees in a range of different assay media examined was not
dependent on the presence of penicillin.

Interference in the assay was found when the diameter of the zone of
inhibition was the same as that of the ring of precipitation; with concentra-
tions of penicillin producing zones of inhibition appreciably larger or smaller
in diameter than the ring of precipitation, a linear response was obtained.
Under the conditions of assay used, the diameter of the ring was fairly con-
stant at about 1.6 cm and, by adjusting the density of inoculum in the assay
so that a penicillin concentration of 0.02 u/ml produced a zone of diameter
2 cm, valid assays were obtained of concentrations down to this value.

Storage of rabbit sera containing penicillin

Fresh sterile sera from five rabbits were pooled and penicillin was added
to give a concentration of 0.16 u/ml. Aliquots of this material were then
stored in plugged tubes at different temperatures, and samples were removed
and assayed at intervals. The results shown in Table V were obtained.

It can be seen that serum containing penicillin could be stored for 4 days
at +40C. Storage at lower temperatures was unsatisfactory.

Modification of assay for routine determination of serum levels of penicillin

The assay previously described would be satisfactory for use in a
pharmacopoeial monograph where the aim is to supply unequivocal specifica-
tions for a drug and its properties. The assay can be analysed statistically
by conventional means, and fiducial limits can be obtained for the potencies
obtained. Assays of penicillin in sera are commonly performed in hospital

TABLE V. CONCENTRATION OF PENICILLIN (u/mI) IN RABBIT SERUM,
FOUND AFTER STORAGE FOR VARYING TIMES AT DIFFERENT TEMPERATURES

(CONCENTRATION OF PENICILLIN ADDED INITIALLY: 0.16 u/ml)

Duration of Temperature of storage
storage
(days) +40C -100C -180C

0 - _ 0.13

2 - - 0.085

4 0.16 0.095 _

7 - - 0.081

12 0.04 0.015 _

_~~~~~~~~~~~~~~~~~~~~~~~~~~
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clinical laboratories, and here a less precise assay is satisfactory. In these
circumstances a simpler assay design may be used and, once the basis of
the assay has been shown to be sound, statistical examination of the results
obtained in routine work is unnecessary. A modified design of assay for
use in these circumstances, together with a rapid method of calculating
approximate potencies of the sera being assayed, is given below.a

The dose-response curves are assumed to be linear and parallel, and the
slope of the dose-response line is obtained by using two known concentra-
tions of penicillin in phosphate buffer, e.g., 0.4 u/ml and 0.05 u/ml, as
standard solutions. These two solutions are placed on a large plate together
with four samples of serum of unknown potency, A, B, C and D. They
are arranged in the form of a 6 x 6 randomized Latin square, so that six
beads of each standard solution and serum sample are applied to the plate,
in such a way that each row and each column contains two beads of standard
solutions and one bead of each of the four sera (see below).

Solutions of standard
penicillin Serum samples

0.4. u/ml 0.05 u/ml A B C D

No. allotted to solution -. 1 2 3 4 5 6

Random card

6 -'4-~ 3 1 5 -2

I 5 4 2 6 3

4 - 3 1 -5- 2 6

5 I 2 6 3 4

3 -.2- 6 4 I 5

2 - 6.- 5 - 3 * 4 I

indicates order of filling.

The zone diameters (in mm) obtained in such an assay were as follows:
Solutions of standard penicillin Serum sampkes

0.4 u/ml 0.05 u/ml A B C D

31.1 20.4 26.5 26.8 29.1 27.2
31.7 20.4 26.3 27.6 27.9 26.2
31.5 20.8 25.8 26.6 28.2 27.1
31.8 20.2 24.8 27.0 26.8 26.7
31.2 19.9 25.4 27.0 28.5 27.0
31.5 20.1 25.7 26.9 28.8 26.9

a The design of an assay using Petri dishes for determining penicillin in blood-level duration tests,
giving a complete statistical analysis together with a calculated example, will be published in a forth-
coming number of the Bulletin of the World Health Organization.
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The calculation of potency is based on the relationship between the
logarithm of the concentration of penicillin and the square of the zone
diameter. The calculation of the means of the squares of the zone diameters
is tedious without the use of a calculating machine, and it has been found
that the variation between the zone diameters for a single solution is so
small that the square of the mean of the zone diameters may be used without
introducing any appreciable errors, e.g.:

Solutions of standard penicillin
high low Serum samples

0.4 u/ml 0.05 u/ml A B C D

Mean zone diameters 31.47 20.30 25.75 26.98 28.22 26.85
Square of mean zone

diameters 990.36 412.09 663.06 727.92 796.37 720.92

The slope of the assay is evaluated as follows:

Square of mean zone Square of mean zone
diameter for stan- - diameter for stan-

dard high dard low
Slope = concentration of standard high

log concentration of standard low

578.27
0.4

log 0.05

578.27
0.9031

The potencies of the unknown sera are usually obtained by interpolating
the values obtained for the zone diameters of the unknown sera on the
dose-response line given by the dilutions of the standard preparation. In
this assay, however, the dose-response line for the standard is assumed
to be linear and the potencies of the unknown sera may be obtained by a
direct comparison of the unknown samples with the high solution of
standard penicillin as follows:

Log potency ratio = (Square of mean zone diameter for unknown serum - Square
of mean zone diameter for standard high) -:- slope

e.g., for serum A:

- 327.30 x 0.9031

578.27

564

= -0.5111= 1.4889Log potency ratio =
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Potency ratio = antilog 1.4889 = 0.3082

Potency of serum sample = potency ratio x potency of standard high
= 0.3082 x 0.4 u/mi
= 0.123 u/ml

The potencies of the other unknown sera are evaluated in the same way.

Discussion

The assay of penicillin in blood-serum, described in the fourth report
of the WHO Expert Committee on Venereal Infections and Treponematoses,5
was based on a single Petri dish per sample of serum. If a single dish was
used with a six-point assay, i.e., three dilutions each of standard and test
solutions, fiducial limits of ±60%-70% might be obtained, but with the
assay design suggested in the report the limits would be expected to be
much wider. For accurate assays large plates are the most satisfactory,
one large plate with 36 beads being equivalent to 24 Petri dishes with
144 beads. Large metal and glass plates are not readily available and are
relatively expensive, but all-glass flat plates of approximately the same
size are available. These glass plates, although not as plane as the metal
and glass ones, give assays of similar accuracy.'

The use of a solution of albumin for preparing the standard solutions
of penicillin was recommended by the Expert Committee on Venereal
Infections and Treponematoses.5 Since the dose-response curves for
penicillin in serum and phosphate buffer are parallel, this is unnecessary.
Some difficulty arises, however, in preparing dilutions of serum for assay.
Some samples of serum appear to bind penicillin (Table IV) in an inactive
form; the amount bound varies from sample to sample of serum and is
largely recovered if the serum is diluted with phosphate buffer. Thus, if
phosphate is used to prepare dilutions of serum for assay, the assay may
be invalidated owing to non-linearity or non-parallelism; this effect has
been observed with the more accurate assays, using large plates. It might
be thought that the difficulty could be overcome by diluting with a solution
of albumin, but the apparent binding of penicillin is only shown by a
proportion of samples of sera and, in the case of samples not binding
penicillin, the use of albumin solutions would in itself produce a non-linear
response owing to the binding of penicillin by albumin. Ideally, each
serum sample should be diluted with normal serum from the same animal,
but this is impracticable and for accurate assays the samples are best
diluted with pooled normal serum. If the assays are performed using Petri
dishes and phosphate buffer for dilution of the sera, it is unlikely that the
departures from parallelism will be detected unless large numbers of dishes
are used for each assay.

a Manufactured by L. A. Mitchell Ltd, Harvester House, 37 Peter Street, Manchester 2, England
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In many antibiotic assays, the approximate potency of the material
being assayed is known and the concentrations of the test solutions can be
adjusted so as to be very close to those of the standard solutions. Under
these conditions the use of the square of the zone diameter in computation
is justified only if very accurate assays are required. It has been shown
previously' that a significantly better fit with the square of the zone
diameter will only be obtained in a large plate assay when at least 16 beads
per solution are used, giving inhibition zones with a coefficient of variation
for the diameters of about 1 %, and when the dilution difference is at
least fourfold. In the assay of blood samples, such accuracy is not necessary.
However, the potency of the test solutions is unknown, and may vary
over a twentyfold range. Under these circumstances significant departures
from linearity will be obtained even with a much less accurate assay and
the use of the square of the diameter of the inhibition zone becomes
essential if the statistical evaluation is to be based on linear log-dose/
response curves.

Assays have been carried out using the technique described but with
the normal cylinders instead of fish-spine beads. The results obtained
were similar but the cylinders were found to be much less reliable when
used in the thin layer of agar (1.5 mm) required for the assay. The
cylinders have to be embedded in the agar to prevent leakage, and the
interference with free diffusion is much more marked than in assays with
a thicker layer of agar. The fish-spine beads rest on the surface, the liquid
being held by capillarity. The beads also have the advantage of requiring
a much smaller volume to fill them-an important consideration when
dealing with serum samples.
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R1ASUMJ!
Les tests microbiologiques permettant de d6terminer la dur6e de la penicillin6mie

consistent a etudier l'action de la penicilline presente dans le serum, sur les cultures
gelosees de souches de Sarcina lutea particulierement sensibles a cet antibiotique, et a les
comparer a celle de solutions etalons de penicilline dans du serum normal. A la demande
du Comit6 OMS d'experts de la Standardisation biologique, le National Institute for
Medical Research, a Londres, a ete charge d'elaborer une methode qui aurait l'avantage,
sur les techniques en usage, de donner des resultats analysables par les m6thodes sta-
tistiques, de sorte que les limites de securite puissent etre calcul6es. Cette methode a 6te
congue egalement de fagon que les niveaux de penicillin6mie puissent etre mesures sur
le lapin.

Lorsqu'on utilise S. lutea comme micro-organisme d'epreuve, dans un test pour la
determination sur plaques du niveau de la penicilline dans des s6rums humains et des
s6rums de lapin, la courbe dose-reponse est une droite, lorsque le carr6 du diametre de
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la zone d'inhibition est porte en ordonnee et le logarithme de la concentration en peni-
cilline en abscisse. Cette droite est parallie a celle que l'on obtient avec des solutions
etalons de penicilline dans le serum normal ou la solution tampon.

Les auteurs decrivent la methode elaboree, qui pourrait convenir a la d6termination
de la duree de la penicillin6mie, dans un essai de la p6nicilline-procalne huileuse (PAM)
destine a figurer dans la Pharmacopee intemationale. On utilise de pref6rence dans cette
m6thode de grandes plaques de Duralumin, de 25 x 25 cm, et l'on remplace les cylindres
couramment employes dans les methodes classiques par des perles de porcelaine isolante
(du type utilise pour isoler les fils) qu'un faible volume de s6rum suffit a remplir et
que l'on depose sur la gelose sans les enfoncer, le liquide etant retenu par capiliarite.
Une grande plaque avec 36 perles equivaut, du point de vue de la precision, a 24 plaques
de Petri ordinaires, contenant 144 perles.

Cette methode peut etre adaptee, moyennant quelques modifications indiquees par
les auteurs, a la determination courante des niveaux de penicillinemie dans les h6pitaux
et les dispensaires.
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