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The International Reference Preparation
of Gramicidin *

J. W. LIGHTBOWN, JILLIAN M. BOND & PATRICIA M. WOODWARD

The National Institute for Medical Research, London, was requested by the WHO
Expert Committee on Biological Standardization to establish an International Reference
Preparation of Gramicidin. This preparation was needed to standardize preparations of
gramicidin containing predominantly gramicidin A, B and C, for which purpose the Inter-
national Reference Preparation of Gramicidin S cannot be used. A batch of 100 g of crys-
talline gramicidin obtained in 1963 was distributed into ampoules in 55 mg amounts and
dried in vacuo; the ampoules were then filled with dried nitrogen and sealed. The proposed
international reference preparation was assayed biologically against the Master Standard
of Gramicidin of the US Food and Drug Administration in 7 laboratories in 6 countries
by turbidimetric methods.

Significant curvature of the dose-response lines was found for most assays ; no single
transformation improved the linearity ofassays from all laboratories. Although significant
heterogeneity ofpotencies was obtained in 5 laboratories the mean potency ratios for all
laboratories only varied over a range of 5 % to 6 %. The composition of the material is
7% gramicidin B, 50 % gramicidin A and 25 % gramicidin C; preparations of gramicidin
containing appreciably higher concentrations ofgramicidin B can be expected to give invalid
assays against the international reference preparation.

The material has been established as the International Reference Preparation of Grami-
cidin with a definedpotency of1000 IU/mg. The International Unit of Gramicidin is defined
as the activity of0.001 mg of the International Reference Preparation of Gramicidin.

The WHO Expert Committee on Biological
Standardization (1959) requested the National Insti-
tute for Medical Research, London, to obtain a
quantity of gramicidin suitable for use as an Inter-
national Reference Preparation.

Gramicidin preparations available internationally
consist of two types, gramicidin S manufactured in
the USSR only, and " gramicidin " manufactured
internationally. An International Reference Prepa-
ration of Gramicidin S has already been established
by the WHO Expert Committee on Biological
Standardization (1962), but this reference prepara-
tion is suitable only for assay of samples of
gramicidin S and not for assay of the material
generally referred to as " gramicidin ", which is
normally a complex mixture containing mainly

* From the Division of Biological Standards, National
Institute for Medical Research, London, England.

gramicidins A, B and C. The present collaborative
assay has been carried out to establish the potency
of the proposed international reference preparation
of " gramicidin "; the material constituting the pro-
posed reference preparation is a complex mixture of
various gramicidins, mainly A, B and C, comparable
in composition to the gramicidin preparations it will
be used to assay.

THE PROPOSED INTERNATIONAL REFERENCE
PREPARATION

The sample consists of 100 g of crystalline
gramicidin No. Lu-Lot-27 donated by H. Lundbeck
and Company, A/S, Ottiliavej 7, Valby, Copenhagen,
Denmark, and obtained through the good offices
of Dr L. Szabo of that firm. The following data
were supplied by the manufacturers:
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FIG. 1
COUNTER-CURRENT DISTRIBUTION OF INTERNATIONAL REFERENCE PREPARATION OF GRAMICIDIN

0.8
Samle (5 g) originally spread over
50 tubes of 1000-tube machine; 3 ml in
upper phase and 3 ml in lower;

CD 0.5 ml concurrent;
100-tube forerun.

0.6 Settling time 3 minutes
for about 300 transfers,
then 2 minutes.

E §;\ For analysis, 50 ,l aliquots of each
X0,4= 01 |,\./,IV> 'I phase diluted to 2 ml.
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Tube No. WHO 70369 X X Theoretical distribution.

Solubility: 10% in alcohol on gentle
heating

Colour of solution: Clear, slightly yellow

E l % A 440: 0.0311 cm

=E 1 'A 282 mH1 cm mt

-Ei' A 247 mp: 84.4

Melting range: 236'C - 239°C (corrected)
Loss on drying: 0.6%
Residue on ignition: 0.0%
Fatty substances: 0.06%

Assay:
In terms of USP Tyrothrycin Reference Standard 496%
In terms of USA NF Reference Standard for

Gramicidin (1000 " ug "/mg)' 102%

Quantitative amino-acid analysis:
Proposed international USA NF reference
reference preparation standard

Isoleucine 0.98% 1.00%
Tyrosine 1.31% 1.09%
Phenylalanine 0.58% 0.75%

1 The USA NF Reference Standard for Gramicidin was
part of the lot number 6017, also used to establish the FDA
Master Standard for Gramicidin used in this collaborative
assay.

A counter-current distribution separation of the
proposed international reference preparation was
carried out by Dr Lyman C. Craig of the Rockefeller
Institute, New York, using the system:

CHC13 - CH30H - C6H6 H20
15 : 23 : 15 : 7

with 1000 transfers. The separation (Fig. 1) showed
that the proposed reference preparation contained
approximately 7% w/w of gramicidin B, approxim-
ately 50% w/w of gramicidin A and approximately
25% w/w of gramicidin C. Dr Craig reported that
the sample contained very little gramicidin D.
The sample of 100 g which was received at the

National Institute for Medical Research in December
1963 was stored at -10°C until April 1964, when it
was distributed into about 1600 glass ampoules, each
containing approximately 55 mg. The ampoules and
contents were dried over P205 in vacuum for 13 days
at room temperature, after which the ampoules were
constricted and dried for a further 10 days in vacuum
over P205. After filling with dry nitrogen the ampoules
were sealed by fusion of the glass, tested for leaks and
stored at -10OC in the dark. The moisture content
of the material in the ampoules was measured by
heating at 56°C for 5 hours over P205 at a pressure
of < 0.02 mm Hg, and found to be 0.17 %w/w.
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THE US FOOD AND DRUG ADMINISTRATION (FDA)
MASTER STANDARD FOR GRAMICIDIN

Approximately 2 g of the FDA Master Standard
for Gramicidin were obtained from Dr W. W. Wright
of the Division of Insulin and Antibiotics Certifica-
tion, Bureau of Scientific Standards and Evaluation,
Food and Drug Administration, US Department of
Health, Education, and Welfare, Washington, D.C.
The sample was distributed into 44 ampoules each

containing approximately 40 mg. The ampoules
were immediately filled with dry nitrogen and sealed
by fusion of the glass. Participants were asked to dry
this material for 3 hours at 60°C and at a pressure

of 5 mm Hg or less before use. The potency under
these conditions was stated to be 1000 " jig "/mg.

THE COLLABORATIVE ASSAY

Lots of 4 ampoules each of the proposed inter-
national reference preparation and of the FDA

Master Standard were sent to 7 laboratories, in
6 countries, which had agreed to take part in the
collaborative assay. The names of the participants
are given in the Annex, but elsewhere in this report
they are distinguished only by a number which has no
connexion with the order of listing in that Annex.

In the memorandum which accompanied the
preparations, no particular assay method was
specified but participants were asked to design some
of their assays so as to provide evidence of linearity
and parallelism of the log-dose-response lines within
one assay. Every assay was to contain sufficient
information to provide an estimate of potency and
fiducial limits.

Results

All laboratories used a turbidimetric assay
method; the number of assays, the response meas-
ured and assay conditions are given in Table 1.

TABLE 1. DETAILS OF ASSAY METHODS USED IN DIFFERENT LABORATORIES

Assay conditions a
Lab. No. of Assay design Doses (miAg/ml) Instrument Response (test organism
No. assays measured age of inoculum

l___________ l____________ _i

1 |4 Block with 14.0 Bausch & Lomb Transmittance Streptococcus faecalis
ordered 20.0 Spectronic 20 (ATCC 10541)
replication of 28.0 colorimeter 16-18-hour culture
doses within 38.0 A = 530 mm 370C for 3 hours
blocks (4+4)

2 9 Standard curve 1.2 Photoelectric Transmittance Streptococcus faecalis
and a point 1.6 colorimeter (No. 6782)
(5 or 6+ 1) 2.0 FEKN-57 18-hour culture

2.4 A=580 nm 37°C for 3 hours
3.2

3 3 Ordered 0.0625 Zeiss % Transmission Streptococcus faecalis
sequence (7 + 7) 0.125 Elko II (ATCC 10541)

0.188 A= 590 nm Logarithmic-phase
0.325 culture
0.500 37°C for 3-3>. hours
0.750
1.250

4 8 Randomized 32.0 Spectrophoto- Absorbance Streptococcus faecalis
block (3 + 3) 40.0 meter (ATCC 10541)

50.0 16-18-hour culture
37°C for 3-3 Y2 hours

5 6 Ordered block 28.0 Lange Absorbance Streptococcus faecalis
standard curve 34.0 colorimeter (ATCC 10541)
and a point 40.0 16-18-hour culture
(5 + 1) 48.0 360C i 10C for

58.0 3-3 Y2 hours
6 2 Ordered block, FDA Prop. IRP Klett-Summerson Turbidity units Streptococcus faecalis

multiple assay 0.5 0.4 0.6 photoelectric (Klett units) (ATCC 10541)
(6+ 3+ 3+ 3+ 3) 0.75 0.6 1.0 colorimeter 16-18-hour culture
(5+ 5+ 3+ 3+ 3 1.0 0.8 1.4 37°C for 4 Y2-5 hours
+3) 1.25 1.0

1.5 1.5
2.0

7 5 Latin square 0.1 0.2 0.2 Hilger & Watts Optical density Streptococcus faecalis
(4+ 4) or (3+ 3) 0.2 or 0.3 or 0.36 Uvispek spectro- (ATCC 10541)0.4 0.45 0.648 photometer Logarithmic-phase

0.8 0.675 culture
370C for 3-4 hours

a All laboratories used FDA Penicillin Assay Broth (Federal Drug Administration, 1962) as growth medium.
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Laboratories 2 and 5 misunderstood some of the
instructions in the memorandum and performed
assays using the standard curve method, i.e., a
dose-response line for one preparation and a single
point for the other.

Statistical analysis
The results of each assay were analysed by the

usual method for parallel-line assays, relating
response to the logarithm of the dose, and using
analysis of variance appropriate to the design. The
log-dose-response lines were examined graphically

and responses to the highest or lowest doses were
rejected before analysis if they did not differ
significantly from the responses to the adjacent
doses. These omissions are recorded in the tables.

In every assay the regression of the log-dose-
response lines was significant at the 5% level and
assays were rejected as statistically invalid only if
the slopes of the lines of the standard and test were
signiificantly different at the 1 % level. Curvature of
the log-dose-response lines was found to be significant
in most of the assays from Laboratories 1, 3,
5 and 7. Although curvature was not considered to

TABLE 2
RESULTS OF ASSAYS PERFORMED BY LABORATORIES 1, 3-5 AND 7

Lab. Assay Ampoule Response Potency Weght | Statistical validityNo. No. No. T metameter ratio WeightIStatistical validity

118098

118633

225010

153641

80517

70355

8260

8320

3625

10446

74764

3167

4824

18269

23173

4840

33455

5638

16079

8874

25872

27841

41578

40168

Curvature (P < 0.01)

Valid

Curvature (P < 0.01)

Curvature (P < 0.01)

Curvature (P < 0.01)

Parallelism (P <0.01)

Curvature (P < 0.01)

Curvature (P < 0.01)

Valid

Curvature (P < 0.01)

Valid

Curvature (P < 0.01)

Valid

Valid

Valid

Curvature (P < 0.01)

Valid

Curvature (P < 0.01)

Parallelism (P <0.01)

Curvature (P < 0.01)

3

4

5

7

2

3

3

2

2

3

3

I

2

3

4

2

3

1

2

3

4

5

6

7

8

I

2

3

4

5

6

1

2

3

4

5

Square of

transmittance

% Transmission

Absorbance

Square of

absorbance

Logarithm of

optical density

0.953

0.977

1.004

1.003

1.016

0.977

0.991

0.969

0.951

0.958

0.925

0.992

0.994

0.973

0.995

1.110

1.084

1.047

1.032

0.960

1.008

0.996

1.022

1.060

0.987

1.028
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TABLE 3
RESULTS a OF ASSAYS PERFORMED BY LABORATORY 2

Assay design

Standard
curve Single point

Ampoule No.

FDA Prop. IRP
Potency
ratio Weight Statistical validity

I FDA Prop. IRP 1 1 0.974 2595 Curvature (P < 0.01)
2 FDA Prop. IRP 1 1 1.024 802 Valid

3 FDA Prop. IRP 2 1 0.954 2064 Valid

4 FDA Prop. IRP 3 2 1.296 5674 Lowest dose of FDA omitted

5 FDA Prop. IRP 3 2 and 3 1.052 1730 Valid

6 FDA Prop. IRP 3 3 1.042 1488 Highest dose of FDA omitted

7 FDA Prop. IRP 3 2 1.029 720 Valid

8 Prop. IRP FDA 3 2 0.843 1292 Valid

9 Prop. IRP FDA 3 2 0.904 973 Highest dose of Prop. IRP
omitted

a Analysed using the transmittance as response parameter without transformation.

invalidate these assays, different transformations of
the response to the log dose were investigated. Use
of the square of the response as the response
metameter for assays from Laboratories 1 and 5
and the logarithm of the response for Laboratory 7
reduced the curvature of the log-dose-response lines;
for Laboratory 7 parallelism was improved. No
simple transformation could be found to improve
the linearity of the log-dose-response lines of assays
from Laboratory 3. The response measured and
the transformation of the response used in the
analysis of variance for the assays from each
laboratory are summarized in Table 2. The estimated
potency ratios, with their associated weights (i.e., the
reciprocal of the variance of the log potency) and
any comments arising from the analysis of each
assay are given in Table 2 and Table 3.

Laboratories 2 and 5 performed assays based on
a dose-response line for one preparation and a

single point for the other; in these assays it was not
possible to test for parallelism of the log-dose-
response lines.
Where a laboratory used a multiple assay design,

in which the potencies for different ampoules would
not be independent, the analysis was carried out
treating the assay as a simple one, combining the
responses from similar dilutions of the same
preparation.
The design used by Laboratory 6 included

6 different dilutions from one ampoule (assay 1)
or 5 different dilutions from each of 2 ampoules

(assay 2) of the FDA Master Standard together with
3 different dilutions from each of 4 ampoules of the
proposed international reference preparation in a
single rack. The responses to a given dose level were
replicated by having 6 racks for each assay. The
replicate responses showed little or no variation, so

no analysis of variance could be carried out for
either of the assays. Potency ratios were estimated
for each ampoule of the proposed international
reference preparation within each rack for both
assays. For assay 2, the responses to similar dilutions
of the FDA Master Standard were combined before
any potencies were estimated; 6 estimates of potency
of one ampoule of the FDA Master Standard in
terms of the other have also been computed, 1 for
each rack. In addition, the " pooled " potency
of the proposed international reference preparation
in terms of the FDA Master Standard has been
estimated for each rack within an assay by the
method already described for multiple assays.
All these results are tabulated in Table 4. In order
to obtain an estimate of potency for each of the
two assays, an unweighted mean potency ratio
and a weight based on the direct estimate of variance
of the pooled log potency ratios were computed.

Tests for homogeneity within a laboratory
(Humphrey, Mussett & Perry, 1953) of the log
potency ratios of those assays considered to be
statistically valid were carried out. If the log
potencies were found to be homogeneous a weighted
mean potency together with confidence limits

Assay
No.

I'
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TABLE 4
POTENCY RATIOS a ESTIMATED FROM ASSAYS PERFORMED BY LABORATORY 6

Rack l| Unweighted
Ampoule 1 2 3 4 5 6 mean potency
Prop. IRP Iratio

Assay 1

1 1.093 1.014 1.010 0.937 0.941 0.948

2 1.051 0.936 0.932 0.893 0.940 0.940

3 1.010 0.877 0.880 0.879 0.889 0.881

4 1.111 0.943 0.947 0.921 0.925 0.932

1-4 inclusive 1.069 0.942 0.942 0.907 0.923 0.925 0.950

Assay 2 (2 ampoules of FDA Master Standard combined)

1 1.150 1.079 1.068 1.082 1.089 1.079

2 1.049 1.048 1.060 1.061 1.057 1.067

3 1.051 1.081 1.068 1.072 1.078 1.078

4 1.051 1.032 1.034 1.044 1.059 1.062

1-4 inclusive 1.077 1.065 1.058 1.066 1.066 1.072 1.068

FDA Master Standard. Ampoule 1 versus ampoule 2 (Assay 2)

1.022 1.011 1.011 1.033 1.022 1.028

a It was not possible to test these results for statistical validity. Turbidity was used as the response
transformation.

based on the reciprocal of the total individual weights
was calculated. Where the log potencies were hetero-
geneous within a laboratory, an unweighted mean

potency and confidence limits based on the direct

parameter without

estimate of variance were estimated. The results of
these homogeneity tests together with the mean

potency ratio and confidence limits expressed as an

interval are given in Table 5.

TABLE 5
HOMOGENEITY OF LOG POTENCIES, MEAN POTENCIES AND CONFIDENCE

INTERVALS

Homogeneity Confidence interval
Lab. No. of assays Mean potency (P = 0.95)
No. valid ratio based on direct

x2 P estimate of variance

1 4 out of 4 49.3 < 0.001 0.984 0.946-1.023

2 9 out of 9 68.7 < 0.001 1.007 0.918-1.104

3 2 out of 3 1.4 0.20-0.30 0.983 a 0.972-0.994 a

4 8 out of 8 11.4 0.10-0.20 0.981 a 0.969-0.994 a

5 6 out of 6 41.4 < 0.001 1.039 0.974-1.119

6 _b 20.8 < 0.001 1.007 0.480-2.113

7 4 out of 5 12.3 0.001-0.01 1.026 0.986-1.069

a Weighted mean potency ratio; confidence interval based on sum of variances of log potency
ratios.

b Analysis of variance not possible (see text).
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DISCUSSION

Assays have been rejected as statistically invalid
only where they showed significant deviations from
parallelism of the log-dose-response lines. In fact
only 2 assays were rejected as invalid. In assays
where the slopes of the two log-dose-response lines
could be compared there did not appear to be any
consistent difference in their slopes. The undesir-
ability of rejecting assays on the grounds of significant
curvature of the log-dose-response lines has been
discussed in earlier collaborative studies (Humphrey,
Lightbown & Mussett, 1953; Lightbown, Kogut
& Mussett, 1965). It is sometimes possible to
eliminate curvature by changing the response
metameter and it has been demonstrated in previous
work (Humphrey, Lightbown & Mussett, 1957) that
using another response metameter may have little
effect on the estimated potency. Since in this
collaborative study the log-dose-response lines for
many of the assays were found to be significantly
curved, an attempt was made to find a response
metameter that would eliminate this curvature. No
single transformation could be found that would
improve the linearity of the log-dose-response lines
of the assays from all laboratories; a transformation
that reduced the curvature of the lines from assays
of one laboratory often increased it for another.
When pairs of dose levels of the two preparations
being compared are such that the level of response
to these doses is very different, curvature of the log-
dose-response lines can lead to the estimates of
slopes being significantly different. This has not
usually been the case in this study; nevertheless,
when a transformation was found that reduced the
curvature and did not cause correlation between
variance of the responses within dosage groups with
dose, the assays for that particular laboratory have
been analysed using the transformed response.

It is generally considered desirable to devise an
assay method with a minimum of uncontrolled
factors. However if there is, within an assay, very
little or no variation of the responses to a given dose,
an assay method has been devised such that its
statistical validity cannot be tested by analysis of
variance. The absence of variation within a group
of responses may indicate that the precision normally
expected in a chemical or physical determination
has been obtained or that the responses are not
being measured to a sufficient degree of accuracy
or that bias has been unwittingly introduced at one
or more stages of the assay. Whatever the reason

for the absence of variation any statistical analysis
of the results is of little value unless a large number
of independent estimates are available.
The variation in estimated potency between

ampoules did not appear to be the cause of the
heterogeneity of the log potencies within a laboratory
where this could be evaluated. Laboratory 2
performed a multiple assay, using a single dosage
group from more than one ampoule of the proposed
international reference preparation but there was no
significant difference between the mean responses
for these dosage groups. The results of Laboratory 6
showed the range of the estimated potencies between
ampoules within racks to be as great as that between
racks within ampoules (Table 4).
The frequency distribution of all valid log potency

ratios is presented in Fig. 2. The over-all unweighted

FIG. 2
FREQUENCY DISTRIBUTION OF LOG POTENCY RATIOS
DERIVED FROM 35 ASSAYS IN DIFFERENT LABORATORIES
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geometric mean potency ratio calculated from
35 assays is 1.002 with confidence limits (P = 0.95)
of 0.978 and 1.026.
The mean potency ratios for the 7 laboratories

vary over a range of 5% to 6%; considering the
heterogeneity of the material, this agreement is
perhaps surprising. Although ideally the proposed

7
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TABLE 6
RELATIVE ACTIVITY OF THE COUNTER-CURRENT DISTRIBUTION FRACTIONS

OF THE PROPOSED INTERNATIONAL REFERENCE PREPARATION

Estimated Potency ratio a Recovery of activity
mean Recovery (,|rg equivalents %)

Fraction content of by weight a
volatiles" (%) Lab 3 | Lab 3
W ~~~~Set I Set2

Lb7
Set I Set2

La7

I 9.94 6.3 0.278 0.317 0.305 1.75 2.00 1.92

lI 12.38 26.5 1.006 1.084 1.112 26.61 28.69 29.41

III 14.93 11.2 1.129 1.419 1.191 12.67 15.94 13.38

IV 8.88 10.4 0.717 0.965 0.700 7.44 10.02 7.27

V 9.32 22.5 1.065 1.094 1.316 23.93 24.61 28.87

Total - ] 76.9 J _ _ 72.40 j 81.26 80.85

a Corrected for mean estimate of content of volatiles.

standard should only be used to assay material with
an identical composition, in practice samples with
differing compositions will be compared with it.
Even if the composition of samples being compared
does not differ considerably from that of the materials
examined in this assay, different laboratories could
be expected to obtain estimates of potency that
differ by as much as 20%. The separated fractions
obtained by Dr Craig were therefore assayed in an

attempt to see to what extent the activity of the
different components varied when compared under
the conditions used in an assay. These assays were

carried out by Laboratories 3 and 7, the fractions
being assayed in terms of the proposed international
reference preparation by the method used in the
collaborative study. Fraction 1, which should
contain the gramicidin B, showed a very low relative
activity (Table 6) and in Laboratory 7 the slope of
its log-dose-response line was quite different from
that of the proposed international reference prepa-
ration (Table 7). Obviously if samples containing
higher proportions of gramicidin B are assayed
against the proposed international reference prepa-
ration, invalid assays can be expected. Differences
in slope between other fractions and the proposed
international reference preparation were less obvious.
The total recovery of activity in the fractionation,

72.4% and 81.26% for Laboratory 3 and 80.85%
for Laboratory 7, is very close to the total recovery
by weight, 76.9%, particularly if one considers the
errors involved in the different estimations. The

potency ratios found for the different fractions
differed between and within laboratories but such
differences are to be expected when dissimilar
materials are compared.

It appears that Fraction IV contains some
component other than A and C which is relatively
low in activity since the potency of this fraction is
appreciably less than that 6f adjacent fractions
which are expected to contain predominantly either
A or C.

TABLE 7

COMPARISON OF THE LOG-DOSE-RESPONSE LINES
OF THE PROPOSED INTERNATIONAL REFERENCE

PREPARATION AND ITS FRACTIONS IN ASSAYS BY
LABORATORY 7

Slope of log-dose- Significance
Fraction response lines of the departure from

Prop. IRP Fraction parallelism

-0.939 -0.558 P < 0.001

II -1.298 -1.180 Not significant (P >0.10)
III -0.708 -0.723 Not significant (P >0.10)
IV -0.689 -0.669 Not signlficant (P >0.10)
V -0.784 -0.686 P < 0.001

Assay I

V -0.778 -0.833 0.5 > P > 0.01
Assay 2
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THE INTERNATIONAL REFERENCE PREPARATION
OF GRAMICIDIN

With the authorization of the WHO Expert
Committee on Biological Standardization (1964) and
with the agreement of the participating laboratories,

the International Reference Preparation of Grami-
cidin is established with a potency of 1000 IU/mg.
The International Unit is defined as the activity
contained in 0.001 mg of the International Reference
Preparation of Gramicidin.

nnex

PARTICIPANTS IN THE COLLABORATIVE ASSAY

CANADA

Dr L. Greenberg
Biologics Control Laboratory
Laboratory of Hygiene
Department of National Health and Welfare
Ottawa 3
Ontario

CZECHOSLOVAKIA

Dr J. Burianek
State Institute for Control of Drugs
Srobarova 48
Praha 10
Vinohrady

DENMARK

Dr L. Szabo
Microbiological Division
H. Lundbeck and Company, A/S
Ottiliavej 7
Valby, Copenhagen

Dans son treizieme rapport, le Comit6 OMS d'experts
de la Standardisation biologique jugeait n6cessaire
d'etablir une pr6paration internationale de reference
de gramicidine et demandait au National Institute for
Medical Research de Londres de se procurer une quan-
tit6 de gramicidine convenant a cette fin. Un echan-
tillon de gramicidine S, prepar6 en URSS, a ete consti-
tu6 en preparation de ref6rence de gramicidine S en
1962, mais il ne peut servir d'etalon pour la grami-
cidine, melange de differentes gramicidines, principale-
ment A, B et C.

UNITED KiNGDOM OF GREAT BRITAIN AND
NORTHERN IRELAND

Mr J. W. Lightbown and Dr J. M. Bond
Division of Biological Standards
National Institute for Medical Research
Mill Hill
London N.W.7.

UNITED STATES OF AMERICA
Dr E. J. Beckhorn, Mr V. J. Paras and Miss L. R. Olsen
Wallerstein Company
Wallerstein Square
Mariners Harbour
Staten Island 3
New York
Dr W. W. Wright
Division of Antibiotics and Insulin Certification
Food and Drug Administration
US Department of Health, Education, and Welfare
Washington D.C. 20204

UNION OF SOVIET SOCIALIST REPUBLICS
Dr I. F. Mikhailov and Dr L. M. Jacobson
State Control Institute for Medical Biological Preparations
Sivzef Vragek 41
Moscow G2

RItSUMIt

Un lot de 100 g de gramicidine cristalline a et6 obtenu
en 1963 et r6parti en ampoules contenant 55 mg. Ce
materiel a 6t6 envoye a sept laboratoires de six pays pour
y etre soumis a un titrage biologique comparatif vis-&-vis
du principal etalon de gramicidine de la Food and Drug
Administration des Etats-Unis d'Am6rique.
Au cours de la plupart des essais, on a observ6 une

d6viation significative des lignes de r6gression dose-
r6ponse qui n'a pu etre corrig6e par une simple modifica-
tion de la r6ponse. Bien que l'on ait not6 une discordance
des valeurs d'activit6 obtenues dans cinq laboratoires, la
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variation des taux moyens d'activite pour tous les labo-
ratoires n'a ete que de 5-6%.
Le materiel &tudiM (composition: gramicidine B: 7%;

gramicidine A: 50 %; gramicidine C: 25 %) a et constitue

en preparation internationale de reference de gramicidine
et sa valeur a W fixee a 1000 UI/mg. L'unit6 interna-
tionale de gramicidine a e definie comme l'activite de
0,001 mg de la pr6paration internationale de ref6rence.
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