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The international standard for colistin*
J. W. LIGHTBOWN,1 J. M. BOND,1 & B. GRAB 2

An International Standard for Colistin has been established and the International Unit
definedas the activity contained in 0.00004878 mg ofthispreparation. The unit was definedon
the basis of a collaborative assay in which nine laboratories from six different countries
participated. The material used to prepare the international standard had been manufactured
in Japan; it was shown to have a composition similar to that ofmaterialproduced in Europe and
to be suitable for the assay of colistin from the existing sources of manufacture.

The WHO Expert Committee on Biological Stan-
dardization (1964a) decided that there was a need for
an international reference preparation of colistin and
requested the National Institute for Medical Re-
search to obtain a suitable sample for preliminary
evaluation.
A small sample of colistin sulfate was obtained

through the good offices of Dr Nakamura, Director
of the National Institute of Health, Tokyo, for
consideration as an international reference prepara-
tion. It had been assayed by the Japanese National
Control Laboratory against the Japanese National
Standard for Colistin. The sample was then assayed
by the national control laboratories in France, Ca-
nada, and the USA against their own national stan-
dards and certain comparisons were made by the
National Institute for Medical Research, London.
The potencies of this proposed international reference
preparation obtained by comparison with the US and
Canadian standards were in good agreement with the
potency obtained by reference to the Japanese na-
tional standard (subsequent comparisons with the
2nd French national standard were also in agree-
ment). Counter-current distribution studies of the
proposed international reference preparation and
commercial material of European origin showed that
the main components of both samples were similar,
although the European material also contained minor
components that were either inactive or of very low
activity (Fig. 1 and 2).
On the basis of this preliminary study, the WHO

* From the WHO International Laboratory for Biological
Standards, National Institute for Medical Research, Mill Hill,
London, England.

Division of Biological Standards.
' Health Statistical Methodology, World Health Organi-

zation, Geneva, Switzerland.

Expert Committee on Biological Standardization
(1964b) requested the National Institute for Medical
Research, London, to obtain a sufficient quantity of
the same batch of Japanese material, to distribute it
into ampoules, to establish it as the International
Reference Preparation of Colistin, and to arrange a
collaborative assay in order to establish this material
as the International Standard for Colistin and to
define the international unit of activity for colistin.
A sufficient quantity of this material 1 was received

at the National Institute for Medical Research in
February 1965 and stored at -10°C until July when it
was distributed in approximately 75-mg quantities
into neutral glass ampoules. The ampoules and con-
tents were dried in vacuum over phosphorus (V) oxide
to constant weight, filled with pure dry nitrogen, and
sealed. After testing for leaks the ampoules were
stored at -10°C.
The residual moisture content of the material in the

ampoules, measured as loss in weight at 56°C, at a
pressure of < 0.05 mmHg over phosphorus (V) oxide
for 5 hours, was found to be less than 0.1 % w/w.

Since the first definition of the unit of activity for
colistin was in terms of the Japanese national stan-
dard, the proposed international standard was as-
sayed collaboratively against this material. A sample
(2 g) of the Japanese National Standard for Colistin
was obtained from Dr H. Umezawa of the National
Institute of Health, Tokyo, Japan. The material was
received at the National Institute for Medical Re-

1 The material was donated by Dr Yasuo Koyama,
Director, Kayaku Antibiotics Research Co. Ltd., 1546-2
Chome, Mejiro-machi, Toshima-ku, Tokyo, Japan, through
the good offices of Dr Umezawa. The following data were
supplied by the manufacturer-Batch: lot No. CSKT-14;
potency: 19 900 units/mg; pyrogen: pass; toxicity: pass;
pH of aqueous solution: 5.2; loss in weight at 60°C for 3
hours at a pressure of 5 mmHg or less: 2.8 %.
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Fig. 1. Counter current distribution of proposed international reference preparation of colistin after 1 140 transfers.
Solvent system butanol : sec-butanol : HCI (0.1N) :: 6: 3: 40; 20 ml each phase; sample 4 g.

search, London, in February 1965 and stored at
-20°C until July 1965, when it was distributed in
approximately 30-mg quantities into neutral glass
ampoules, which were sealed without further drying
and stored at - 20°C. Its potency was given as 19 350
units/mg with a moisture content of 1.74% w/w.
Participants were asked to dry this standard for
3 hours at 60°C at a pressure of 5 mmHg or less before
use, when the potency would be 19 693 units/mg.

Twelve ampoules of the proposed international
standard (PIS), i.e., the International Reference Pre-
paration of Colistin, and six ampoules of the Japanese
National Standard for Colistin (JNS) were sent to
each laboratory taking part in the collaborative assay.
No particular assay method was specified, but each
participant was asked to provide results of at least
four independent assays of the proposed international
standard in terms of the Japanese standard. Partici-
pants were also asked to assay the proposed interna-
tional standard in terms of their own national stan-
dard, if this was available. Each assay was to contain
sufficient information to provide, from its own inter-

nal evidence, an estimate of potency and the fiducial
limits to that potency. Evidence for linearity of the
dose-response curves, under the conditions of assay,
was requested.

METHODS OF STATISTICAL ANALYSIS

Nine collaborating laboratories 1 performed a total
of 181 assays all by the diffusion method. This total
included results from three laboratories that tested
the PIS against their own national standard (NS), but
it should be noted that the national standard used by
two laboratories of different countries (Lab. 2 and
Lab. 5) were identical in so far as they were derived
from a single batch of material.

Table 1 shows the number of assays performed and
summarizes particulars of the methods used in each
laboratory.
The names and addresses of the participating

1 One laboratory is made up of two sublaboratories work-
ing independently in two different places. The results of assays
performed by these sublaboratories were analysed separately.
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Fig. 2. Counter current distribution of colistin sulfate of European origin. Conditions as for Fig. 1.

laboratories are given in Annex 1. The order in
which the laboratories are arranged bears no relation-
ship to the code numbers used in the report to
distinguish the laboratories.
The standard statistical method for parallel line

assays was used for the analysis of the experimental
results. The potency of the PIS and its precision were
estimated for each individual assay, and the signifi-
cance of departures from linearity and parallelism of
dose-response regression lines was statistically tested.
The diameter of the zone of inhibition of growth was
taken as the response metameter and was analysed in
relation to the logarithm of the dose.
The homogeneity of the potency estimates was

studied by means of the x2 test (Humphrey et al.,
1953). For laboratories whose results did not show
significant heterogeneity, the average logarithmic po-
tency was computed by weighting each potency value
with the reciprocal variance based on the internal
evidence of the assay. The variance of the average
potency was then simply the reciprocal of the total of
the individual weights.

For laboratories whose results were found to be
statistically heterogeneous, the between-assay vari-
ance was computed and the weight of each loga-
rithmic potency value was redetermined by taking the
reciprocal of the total variance, i.e., including both
within- and between-assay variances according to the
method described by Bliss (1952). The new weights
were applied to the individual potencies in the compu-
tation of the average logarithmic potency and its
variance was taken as the reciprocal of the sum of the
new individual weights.
The same method was used for the computation of

the overall combined weighted log potency estimate
from the laboratory average log potencies. The cor-

responding unweighted average estimate was also
established for the purpose of comparison.

RESULTS

For assays performed against the JNS, the lowest
potency for the PIS (18 099 units/mg) was obtained
by Laboratory 5 and the highest potency (23 161
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Table 1. Details of assay methods used in different laboratories

Number of assays
Labo- Dose levels of each performed b
ratory Test organism a Type of assay preparation Structure of assay
No. (units/ml) against against

JNS NS

1 Bordetella diffusion on Petri 22.5; 30; 40 3 + 3: 1 of each concentra- 4
bronchiseptica dishes; cylinders tion of each preparation on a
(ATCC 4617) dish; 12 dishes per assay

2a Escherichia coll diffusion on Petri 1 250; 2 500; 5000 13 14C
(95 ISM) dishes; punched

holes

2b Escherlchia coli diffusion on Petri 1 250; 2 500; 5 000 3 + 3: 1 of each concentra- 12 12 c
(95 ISM) dishes; punched tion of each preparation on a

holes dish; 9 dishes per assay

Bordetella diffusion on Petri 25; 50; 100 12 12 c
bronchiseptica dishes; punched
(ATCC 4617) holes

3 Escherichia coi diffusion on Petri approx. 5 000; 20 000 2 + 2: 1 of each concentra- 3 -

(NIHJ) dishes; cylinders tion of each preparation on a
dish; 5 dishes per assay

4 Bordetella diffusion on Petri 24; 30; 37.5 3 + 3: 1 of each concentra- 6 8
bronchiseptica dishes; cylinders tion of each preparation on a
(ATCC 4617) dish; 9 dishes per assay

5 Bordeteila diffusion on large 625; 2 500 2 + 2: 16 replicates of 8 8 c
bronchiseptica plates each concentration of each(NCTC 8344) preparation arranged in an
Escherichia coi diffusion on large 2500; 10000 8 x 8 Latin square design; 16 c
(95 ISM) plates 1 plate per assay

6 Bordetella diffusion on Petri 3.75; 7.5; 15 3 + 3: 2 replicates of one
bronchiseptica dishes; cylinders concentration of each prepara- 12 -

(ATCC 4617) tion on each of 4 dishes;
12 dishes per assay

7 Escherichia coli diffusion on Petri 5 000; 10 000 2 + 2: 1 of each concentra- 16 -

(NIHJ) dishes; cylinders tion of each preparation on a
dish; 5 dishes per assay

8 Escherichia coli diffusion on Petri 1 250; 2 500; 5 000 3 + 3: 1 of each concentra- 9 -

(95 ISM) dishes; punched tion of each preparation on a
holes dish; 9 dishes per assay

9 Escherichia coli diffusion on Petri highest dose: between 3 + 3: 1 of each concentra- 8 -

(NCIB 8879) dishes; punched 22 000 and 26 000; dilu- tion of each preparation on a
holes tion factor 3 or 4 dish; 5-20 dishes per assay

a B. bronchiseptica ATCC 4617 and NCTC 8344 are identical strains.
b JNS = Japanese National Standard; NS = national standard.
c = Same national standard.

units/mg) by Laboratory 9. Potencies for the PIS
estimated in terms of the other national standards
(NS) ranged from 19220 units/mg to 26796 units/mg.
The number of assays that showed significant

departures from parallelism and linearity are sum-
marized in Table 2 from which it can be seen that the
number of assays showing significant' departure
from parallelism was small for all laboratories except
Laboratory 2b where a substantial number of assays
were shown to be nonparallel. The tabulation below

1 At the 5% probability level.

shows that the lack of parallelism was associated
with the use of Bordetella bronchiseptica as the test
organism.

Microorganism No. of No. of assays
used byLab. 2b assays showing non-used by Lab. 2b assays ~parallelism
Assays against JNS

Escherichia coli 12
B. bronchiseptica 12 8

Assays against NS
E. coli 12 1
B. bronchiseptica 12 7
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Table 2. Significant departures from parallelism
laboratorya

and linearity: summary of results by

Laboratory Number Number of Number Number Sign for sum for quadratics
No. of assays nonparallel of 3-point of nonlinear

assays assays assays b - (convex) + (concave)

1 4 0 4 0 0 0

2a 13 (14) 0 (1) 13 (14) 1 (2) 0 (1) 1 (1)

2b 24 (24) 8 (8) 24 (24) 11 (11) 5 (1) 6 (10)

3 3 0 0 - - -

4 6 (8) 0 (0) 6 (8) 0 (3) 0 (2) 0 (1)

5 24 (16) 3 (3) 0 (0) - - -

6 12 0 12 1 0 1

7 16 0 0 - - -

8 9 0 9 1 0 1

9 8 3 8 0 0 0

total 119 (62) 14 (12) 76 (46) 14 (16) 5 (4) 9 (12)

a At the 5% probability level of significance. Fi
standards.

b With significant sum of squares for 'quadratici

In most of these nonparallel assays the slope of the
response line was generally lower for the PIS than for
the national standards.

Table 2 also shows that the majority of nonlinear
assays originated from Laboratory 2b (22 out of 48).
The last two columns of Table 2 indicate that for this
laboratory the number ofconcave response lines was

16 while the number of convex lines was only 6.
However, the sign test showed that the difference
between the two numbers did not reach the 5%
probability level of significance. The distribution of
assays with statistically significant sums ofsquares for
" quadratics " was examined for Lab. 2b in relation to
microorganism and standard used.
The nonlinearity of dose-response lines in this

laboratory did not appear to be associated particu-
larly with one test organism or with one national
standard.
The number of assays with significant sums of

squares for " difference of quadratics " was small:
9 assays (2 with E. coli and 7 with B. bronchiseptica)
in Laboratory 2b and 1 assay in Laboratory 9.

In this type of collaborative study, involving assays
of high precision, small degrees of nonparallelism
and/or curvature may occur as a result of exception-
ally low error-variance, thus producing formal statis-
tical invalidity in a proportion of the assays. Treat-
ment of such invalid assays must depend largely on

gures in brackets refer to assays against national

s.

the findings in the homogeneity study of their estim-
ated potencies.
The results of assays performed in the same labora-

tory were homogeneous in Laboratories 1, 3, 4, 6, 7, 8,
and 9. For all these laboratories the average log
potency shown in Table 3 was calculated, as previ-
ously described, by weighting each log potency value
with the reciprocal variance based on the internal
evidence of the assay.

Table 3. Average log potencies for assays performed in
laboratories in which the results were homogeneous

Labo- Weighted geometric average potency in units mg a

ratory Assays against Assays against
No. JNS NS All assays

1 20275 (4) - 20275 (4)

3 20 721 (3) - 20 721 (3)

4 20 280 ( 6) 19 952 (8) 20109 (14)

6 20 381 (12) - 20381 (12)

7 20 199 (16) - 20 199 (16)

8 21 224 (9) - 21 224 (9)

9 21 116 (8) - 21 116 (8)

a Numbers of assays are given in brackets.
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Table 4. Laboratory 2a: breakdown of the total X' value
for heterogeneity

Source of variation x' values d.f.

within JNS 142.97 a 12

within first operator 40.15 a 7

within second operator 42.24 a 4

between operators 60.58 a 1

within NS 146.86 a 13

within first operator 68.75 a 8

within second operator 45.98 a 4

between operators 32.13 a 1

between standards 0.00 1

total 289.83 a 26

a Statistically significant at the 1% probability level.

Significant within-laboratory heterogeneity at the
5% probability level was observed amongst individ-
ual potencies estimated by Laboratory 2 (both sub-
laboratories 2a and 2b) and by Laboratory 5.
An attempt was made to identify the sources of

heterogeneity for these laboratories.

Laboratory 2a
The breakdown of the total X2 value for hetero-

geneity is shown in Table 4.
Significant differences were observed between oper-

ators, while the use of the JNS or the local NS did not
affect the homogeneity. The assay design applied in
this laboratory did not allow identification of the
source of variation for the significant within-opera-
tor heterogeneity. Only E. coli was used as a test
organism.

Laboratory 2b
Table 5 shows that the significant heterogeneity

observed in Laboratory 2b was essentially a result of
differences in the PIS potencies estimated from assays
performed with the JNS and the local NS.
A considerable amount of variation was also re-

corded among assays performed with B. bronchisep-
tica. As already mentioned, the majority of these
assays were statistically invalid owing to significant
departures from parallelism or linearity. It is, how-
ever, interesting to note that the potencies obtained
by the use of B. bronchiseptica did not differ signifi-
cantly from those obtained with E. coli when the PIS
was assayed against JNS; on the contrary, a large

Table 5. Laboratory 2b: breakdown of the total X2 value
for heterogeneity

Source of variation x' values d.f.

within JNS 78.63 a 23

within B. bronchlseptica 67.09aa 1

within E. coli 9.39 11

between organisms 2.15 1

within NS 342.72 a 23

within B. bronchiseptica 156.46 a I

within E. coli 16.46 11

between organisms 169.80a 1

between standards 528.29 a 1

total 949.64a 47

a Statistically significant at the 1% probability level.

variability between organisms was observed for as-
says against NS.

Laboratory S

The analysis of the total X2 value for Laboratory 5 is
given in Table 6.

It is clear that, although the largest source of
variation resulted from the difference between the
standards against which the PIS was assayed, signifi-
cant heterogeneity was also observed between assays
performed with different microorganisms.

Table 6. Laboratory 5: breakdown of the total x2 value
for heterogeneity

Source of variation x2 values d.f.

within JNS 81.70 a 23

within B. bronchiseptica 5.34 7

within E. coli 68.15 a 1 5

between organisms 8.21 a 1

within NS 33.78 a 15

within B. bronchiseptica 10.12 7

within E. coil 10.34 7

between organisms 13.32 a 1

between standards 248.11 a 1

total 363.59 a 39

a Statistically significant at the 1% probability level
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Table 7. Average log potencies for the laboratories with heterogeneous results

Weighted geometric average potency (units/mg)a
Laboratory Original Adjusted

No. Assays against Assays against All assays total weight total weight
JNS NS b

2a 21206 (13) 21326 (14) 21268 (27) 1648593 127027

2b 20387 (24) 23 348 (24) 21 824 (48) 555 664 32891

5 20 040 (24) 22 219 (16) 20 929 (40) 452 760 45 258

a Calculated with the adjusted weights based on all assays performed in the laboratory. Numbers of
assays are given in brackets.

b Each laboratory used a national standard of common origin.

In addition, an unexpected significant variation
was noted among the 16 assays performed against
JNS with E. coli. A further breakdown of the cor-
responding X2 value showed that a highly significant
difference occurred between the two operators, as
shown below.

Source of variation X' values d.f.

Within first operator 16.53a 7
Within second operator 12.04 7
Between operators 39.58b 1

Total 68.15b 15
a Statistically significant at the 5% probability level.
b Statistically significant at the 1 % probability level.

The heterogeneity observed within the assays of the
first operator was due to 2 nonparallel assays among
those performed on the second day:

Source of variation

Within first day
Within second day
Between days

Xs values

1.45
15.03a
0.05

Within first operator 16.53 b 7
a Statistically significant at the 1% probability level.
b Statistically signilcant at the 5 % probability level.

One of the latter assays gave the highest potency
and the other the lowest potency obtained by this
operator for tests with JNS and E. coli. As a conse-
quence, the average potency of the assays performed
by the first operator was practically unaffected by
inclusion or deletion of the two invalid tests.

For Laboratories 2a, 2b, and 5, with heterogeneous
results, new series of weights based on both within-
and between-assay variances were calculated by the
method described by Bliss (1952). The laboratory
average log potencies were then computed by apply-
ing the adjusted weights to the individual potencies.

Table 7 shows the difference between the average
log potencies corresponding to the two different
standards used, and the size of the decrease in weight.
The final laboratory results in terms of JNS are

summarized in Table 8. The average potency values
did not seem to differ substantially from one labora-
tory to another, and ranged from 20 029 units/mg for
Laboratory 5 to 21 224 units/mg for Laboratory 8.
However, the value of X' for between-laboratory
homogeneity was much greater than the critical value
at 1 % probability level for 9 degrees of freedom. This
situation was due to the particularly large weights of
two of the lowest and one of the highest average
potencies (see Table 8, columns 4 and 6).

It was therefore necessary to take into account the
additional variance component originating from
the between-laboratory variability to estimate the
weighted average potency for all laboratories and its
precision. The last two columns of Table 8 give the
total variance and the corresponding adjusted weight
for each laboratory.
The combined weighted log potency estimate was

computed by applying to each laboratory log potency
given in column 5 of Table 8, the corresponding
weight shown in column 9. The variance of this
general average log potency was estimated as the
reciprocal value of the sum of the total adjusted
laboratory weights (1/118927 = 0.000008409).
The resulting combined potency of the proposed

international standard for colistin in terms of the
Japanese National Standard for Colistin was 20 602
units/mg, with the 95% confidence interval of
20 294-20 916 units/mg.
The general unweighted geometric mean potency

was calculated separately (a) for all the 119 assays
and (b) for the valid assays only (i.e., excluding all
assays with statistically significant departure from
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Table 8. Summary of the results of assays of the proposed international standard for colistin (for assays performed
against JNS only)

Weighted
Labo- Number Homogeneity geometric Weighted Total within- Within-laboratory Total laboratory Total adjusted
ratory of assays within laboratory average average log lab. weight variance of average variance a laboratory
No. potency potency log potency weight

units/mg
(1) (2) (3) (4) (5) (6) (7) (8) (9)

1 4 homogeneous 20275 4.30695 23 040 0.000 043 403 0.000 106867 9 357

2a 13 heterogeneous 21 205 4.32644 b 53853 c 0.000 018 569 0.000 082 033 12190

2b 24 heterogeneous 20 547 4.31275 b 94 056 c 0.000 010 632 0.000 074 096 13 496

3 3 homogeneous 20 721 4.31642 24 529 0.000 040 768 0.000 104 232 9 594

4 6 homogeneous 20 280 4.30707 18 208 0.000 054 921 0.000 118 385 8 447

5 24 heterogeneous 20029 4.30166 b 42 864 C 0.000 023 330 0.000 086 794 11 522

6 12 homogeneous 20 381 4.30922 151 636 0.000 006 595 0.000 070 059 14 274

7 16 homogeneous 20 199 4.30533 343 419 0.000 002 912 0.000 066 376 15 066

8 9 homogeneous 21 224 4.32682 212 609 0.000 004 703 0.000 068 167 14 670

9 8 homogeneous 21 116 4.32462 29 836 0.000 033 517 0.000 096 981 10 311

total 119 - - - 994 050 - - 118 927

a Including between-laboratory variance (0.000 063464).
b Weighted with weights adjusted for within-laboratory heterogeneity.
c Total of adjusted weights.

parallelism and/or linearity) and the results are com-

pared in Table 9.
Similar estimates were computed for all the assays

in which the PIS was tested against the JNS and also
against the national standards. These results are

shown in the table separately for all assays and valid
assays only.

DISCUSSION

In this collaborative study the proposed interna-
tional standard for colistin was compared with three
separate national standards for colistin in addition to
the Japanese National Standard for Colistin. Since all
these national standards had been originally cali-
brated, directly or indirectly, in terms of the Japanese
national standard, it was of interest to see how the
potencies obtained for the proposed international
standard in terms of the individual national standards
compared with the potencies obtained by direct com-
parison with the Japanese national standard. The
potency of the national standard of the USA is
expressed in terms of " micrograms " per milligram;
for the purpose of this collaborative assay each such
" microgram " has been regarded as being equivalent
to 30 units.

In the case of Laboratory 4, the potency obtained

for the proposed international standard in terms of
the local national standard was very close to the
potency obtained in terms of the Japanese national
standard and it appears that the national standard
used by Laboratory 4 and the Japanese national
standard are defining the same unit of activity. On the
other hand, the national standards used by Laborato-
ries 2 and 5, which were identical in batch origin, gave
potencies for the proposed international standard
appreciably higher than those found by these same

Table 9. General unweighted geometric mean potencies

Unweighted
Number geometric 95 % confidenceCoverage of mean intervalassays potency units(/mg)

(units/mg)

assays against JNS 119 20 493 20 338-20 649

valid assays against
JNS 94 20 445 20 275-20 616

all assays (against
JNS and NS) 181 21 044 20 845-21 245

valid assays (against
JNS and NS) 135 20828 20 553-21 106
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laboratories by direct comparison with the Japanese
national standard. In that case, it appeared that
the national standards used by Laboratories 2 and 5
were over-valued in terms of the Japanese national
standard.
The collaborative assay was designed with the

intention of defining the international unit in terms of
the Japanese unit, the most precise method of doing
this being by the direct comparison of the proposed
international standard and the Japanese national
standard. The heterogeneity found, between labora-
tories, for the mean potencies obtained was to be
expected in view of the complex composition of the
two materials. In spite of this, the mean potencies
obtained by the 10 laboratories lay within a range
of ±2.5 %. There was very little difference between
the overall weighted geometric mean potency of
20 602 units/mg and the overall unweighted geome-
tric mean potency of 20 493 units/mg and the collab-

orating laboratories agreed that a value of 20 500
units/mg should be assigned to the proposed interna-
tional standard. While it was gratifying that the
agreement between laboratories on the basis of the
mean potencies was so close, it should be recognized
that individual assays gave potencies ranging from
18 099 to 23 161 units/mg, both these assays being
obtained with the same test organism, E. coli.

In accordance with the authorization of the WHO
Expert Committee on Biological Standardization
(1967) and with the agreement of the participants
in the collaborative assay, the International Unit for
colistin was defined as the activity contained in
0.00004878 mg of the International Reference Pre-
paration of Colistin. The WHO Expert Committee
on Biological Standardization (1969) noted the
definition of the International Unit of colistin and
established the International Reference Preparation
of Colistin as the International Standard for Colistin.

RtSUM9

tTALON INTERNATIONAL DE COLISTINE

En 1964, le Comite OMS d'experts de la Standardisa-
tion biologique avait estime neessaire de disposer d'une
pr6paration internationale de reference de colistine. Des
essais preliminaires ayant montr6 que la composition
d'une pr6paration de sulfate de colistine en provenance
du Japon etait similaire a celle des preparations de colistine
produites en Europe, le National Institute for Medical
Research, de Londres, a et6 pri6 de se procurer une quan-
tit6 suffisante de cette preparation japonaise, de la repartir
en ampoules et d'organiser un titrage comparatif.
Neuf laboratoires de six pays ont participe a 1'etude

collective et procede a un total de 181 epreuves en utilisant
une methode de diffusion et des souches de Escherichia
coli et de Bordetella bronchiseptica. Dans tous les labo-

ratoires, sauf deux, des resultats homogenes ont ete
obtenus lors de la r6petition des 6preuves. Les r6sultats
discordants signales dans deux laboratoires sont attribues
a des variations dues aux operateurs et a 1'emploi de
micro-organismes d'epreuve differents.

Les laboratoires participants se sont mis d'accord pour
attribuer a 1'6talon international propose une activite de
20 500 unites par milligramme. Le Comite OMS d'experts
de la Standardisation biologique (1969) a pris note de
cette decision et a constitue le materiel propose en etalon
international de colistine. L'unite internationale de colis-
tine a e definie comme I'activite de 0,00004878 mg de
1'etalon international.
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PARTICIPATING LABORATORIES

Laboratory of Hygiene
Department of Health and Welfare
Ottawa, Ontario, Canada
(Dr L. Greenberg & Miss K. M. Fitzpatrick)

Department of Antibiotics
State Serum Institute
Copenhagen, Denmark
(Dr J. Bang)

National Public Health Laboratory
Paris, France
(Professor J. Desbordes)

Laboratoire Roger Bellon
Neuilly-sur-Seine, France
(Dr P. de Lajudie)

Kayaku Antibiotics Research Co., Ltd
Tokyo, Japan
(Dr Yasuo Koyama)

Department of Antibiotics
National Institute of Health
Tokyo, Japan
(Dr H. Umezawa)

Department of Biological Standards
National Institute for Medical Research
Mill Hill, London, England
(Dr J. M. Bond & Mr P. H. Isaacson)

Warner Lambert Pharmaceutical Co., Inc.
Morris Plains, N.J., USA
(Dr J. R. Weaver)

Food and Drug Administration
Department of Health, Education, and Welfare
Washington, D.C., USA
(Dr W. W. Wright)
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