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In 1950 it became apparent that the stocks of the second international
standard for insulin were running short, and the Expert Committee on
Biological Standardization of the World Health Organization, at its fourth
session in Geneva in 1950,10 authorized the Department of Biological
Standards of the National Institute for Medical Research, London, to obtain
a batch of insulin suitable for establishment as the third international
standard for insulin, and to proceed with arrangements for its assay, in
terms of the existing standard, on a collaborative international scale.

It was considered that, since the variations in the quality of high-
potency crystalline insulin as manufactured today were small, there was
no need to make a standard preparation from a blend of insulins made
in a number of different laboratories. A single, good, representative batch
of insulin was therefore selected as material for the proposed third inter-
national standard. Through the generosity of the British Insulin Manu-
facturers, a suitable batch of 25 g was obtained. This material contained
5.93 % moisture in the final ampoule after being dried and sealed in an
atmosphere of dry nitrogen. Each ampoule contained approximately 20 mg
of insulin ; the zinc content was 0.37 %, and the ash 1 %. Two independent
tests-one on isolated slices of rabbit liver and one by the method sugges-
ted by Rowlinson & Lesford 7--showed that it contained no detectable
glycogenolytic factor.
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When the existing second international standard for insulin was estab-
lished in 1935,6 assays in which it was compared with the first international
standard were carried out in laboratories throughout the world. The
methods used varied widely, and no attempt was made to combine the
results obtained, other than by adopting the arithmetic mean of all the
results as the estimate of potency of the second international standard. The
collaborative study of the proposed third international standard was
designed so that the results obtained, both in different assays in the same
laboratory and in assays done in different laboratories, could be combined.
Moreover, it was hoped that the collaborative assay would provide a
comparison of the results obtained both in different animal species and by
different methods of assay on the same animal species. Participants in
the collaborative assay were accordingly asked to carry out assays by
one or more of three methods, details of which are set out in Annex 1
(see page 454), and to carry out assays by any methods, other than those
suggested, which they considered suitable and of which they had experience.

Results were received from 13 laboratories (see Annex 2, page 457) in
8 different countries; these 13 laboratories have carried out 117 assays.
Table I summarizes the different types of assay carried out. In this and
other tables in this report the participating laboratories are distinguished
only by a number.

TABLE I. NUMBER OF ASSAYS DONE BY DIFFERENT METHODS

Number of assays by method Assays by other methods

Laboratory' rabbit (A) rabbit (B) : nme tye number
mouse twin triplet of type of animals

cross-over cross-over ofassays of assay used

1 6 _ 3 - M -

2 17 2 - |- -

11 6 _ 3 2 DRabbit 56To 736 0 21 13 cross-over

4 15 - 3 - --

5 14 - 3 - --

65 3 3 ~~~~~~~~Mouse 4896 - 3 ~~~~~~~~~~~~cross-over4,9
7 4 - - 4 Mouse 1,600
8 - 4 3---
9 - 2 3---
10 - 2 - - --

11 - - -1 Diabetic dog 4

12 6 - ----

13 3 ~~~~~~~~~~~Rabbit 813- - - ~~~~~~~~~~~cross-over 18

Total 73 10 21 13
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Methods

Standard methods of analysis were used. The quantal-response assays
in mice were treated by probit analysis (Bliss 1); the twin cross-over tests
by the methods described by Smith, Marks, Fieller & Broom,9 and the
triplet cross-over tests by the method developed by Smith & Emmens 8
for the assays of the Provisional British Standard for Globin Zinc Insulin.3
The response used for the calculation of the twin cross-over test was the
mean final blood-sugar, that is, the mean of the three blood-sugar deter-
minations made at 1 /2, 3, and 5 hours after the injection of the insulin.
These tests, however, were also analysed using as the response the percentage
fall in blood-sugar, the variate recommended by Smith et al.9 The weighted
mean potencies of the twin cross-over tests analysed by each of these methods
are almost identical ; and recent work on the British standard for globin
zinc insulin showed that the errors of the assay were similar by both methods
of analysis.

Of the methods of assay other than those suggested, that using the
diabetic dog was treated by analysis of variance in the usual way, and those
using mice varied from the suggested method only in detail and were
treated by probit analysis (Bliss 1). Some of the results with rabbits were
treated as twin cross-over tests, and others were anelysed by the method
of Lacey.4 The results of the individual assays were combined by the
methods described by Miles & Perry 5 for the third international standard
for digitalis, and by Davies, Miles & Perry 2 for the third international
standard for sulfarsphenamine.

Results

Mouse-convulsion assays

Of the 73 mouse assays carried out by 8 laboratories, 4 were invalid
(three because the dosage-response lines for the two preparations were not
parallel, and one because the common slope did not differ significantly
from zero). Table II summarizes the results.

There was significant heterogeneity between the estimates of potency
obtained in repeated assays by this method only in Laboratory 7 (table II).
The total weight of the assays done in this laboratory was only 930, so
that this contribution makes very little difference to a weighted mean potency
based on a total weight of 20,453. The results from Laboratory 7 were
therefore omitted in calculating the final weighted mean potency. When
the homogeneity of the estimates of potency obtained in the different
laboratories is tested, omitting Laboratory 7, the x2 value is 7.77 on 6
degrees of freedom so that P = 0.25, and there is thus no evidence of
heterogeneity.
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TABLE II. RESULTS OF ASSAYS BY MOUSE METHOD

Results
Laboratory Number of
number valid assays

log potency weight of potency X'*

1 6 1.351 1,727 9.05

2 17 1.406 5,977 8.09

3 6 1.407 1,299 2.40

4 15 1.380 6,141 9.82

5 13 1.384 2,294 5.84

6 3 1.360 1,548 1.15

7 3 1.323 930 7.96 (P = 0.01 -0.02)

12 6 1.353 1,467 0.90

* X ' for homogeneity within laboratories

From all the results, omitting only Laboratory 7, we get a final weighted
mean log potency for all mouse-convulsion assays of 1.384, which corres-
ponds to a potency of 24.2 units per mg for the proposed third international
insulin standard. The approximate limits of error (P = 0.05) of this estimate
are 23.5-25.0 units per mg, i.e., 96.9%-103.2%.

Twin cross-over tests in rabbits

Twin cross-over tests, the results of which are summarized in table III,
were carried out by four laboratories, one of which did two sets of assays.
For various reasons (see page 449), no attempt was made to analyse the full
Latin squares and accordingly each square was treated as two individual
twin cross-over tests. There are thus 10 complete twin cross-over tests,

TABLE III. RESULTS OF ASSAYS BY RABBIT METHOD (A):
TWIN CROSS-OVER TEST

Results
Laboratory
number

log potency weight
potency

2 2 1.397 456

1 1.274 307
8

+ 2 1.350 681

9 2 1.440 1,772
10 2 1.349 8,110

Number of
valid assays

* X ' for homogeneity within laboratories

log potency weight of potency
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one of which was invalid owing to non-parallelism of the dosage-response
lines for the two preparations.

The results of different assays within each laboratory were homogeneous.
However, tests of homogeneity between the estimates obtained in different
laboratories gave a x2 value of 15.086 on 4 degrees of freedom, which
corresponds to a probability of less than 1 in 100. The results from
Laboratory 10 show a relatively enormous weight. This is due to the
fact that in this Laboratory the responses of the rabbits appeared to be
unusually similar, so that the error variance was extremely small. In fact
the weight per rabbit in Laboratory 10 was 169 compared with a weight
per rabbit for all the other laboratories of 19, i.e., a nine-fold difference.
Clearly the results from Laboratory 10 might unduly bias the combined
estimate of potency. Calculation of the weighted mean log potency for
all the assays gives a value of 1.363, which corresponds to a potency of
23.1 units per mg. Omitting Laboratory 10, the weighted mean log potency
is 1.399, which corresponds to a potency of 25.1 units per mg. This is a
considerable difference in potency, but the limits of error of the estimated
potency, omitting Laboratory 10, are fairly wide-much wider than they
would be were the relatively enormous weight attached to the results of
Laboratory 10 included in the calculation. The X2 test for homogeneity,
omitting Laboratory 10, gives a value of 9.35 on 3 degrees of freedom
(P = 0.03) which indicates that the results may be considered homogeneous
at the P - 0.01 level of probability. The possibility of including the hetero-
geneous result from Laboratory 10 by resorting to a method of " partial
weighting" such as that described by Bliss ia was considered; but it was
considered wiser to omit the results of Laboratory 10 from the estimate
of the final weighted mean potency. The calculation on the weighted mean
potency for all twin cross-over tests is therefore 25.1 units per mg, with
approximate limits of error (P - 0.05) of 23.1 and 27.1 units per mg, i.e.,
92.2% and 108.1 %.

Triplet cross-over tests in rabbits
Triplet cross-over tests were carried out by seven laboratories. The

results in table IV are those obtained by treating each pair of days as a
complete cross-over test in its own right, so that there were 21 such tests
in all. Of these, two were invalid because the slopes did not differ signifi-
cantly from zero.

These assays were designed to provide, in addition to three complete
cross-over tests, a full Latin square which could be analysed as such.
For two reasons, however, analyses of the full Latin square were not
carried out. In the first place, recent work on the British standard for
globin zinc insulin 3 showed that the analysis of the full Latin square
gave wider limits of error than that of the individual cross-over tests treated
separately. Moreover, in the present series of assays, the doses used were
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TABLE IV. RESULTS OF ASSAYS BY RABBIT METHOD (B):
TRIPLET CROSS-OVER TEST

Laboratory Number of Results
number valid assays

log potency weight of potency X 2

1 2 1.461 255 0.26

3 3 1.396 432 0.36

4 3 1.383 2,437 3.29

5 2 1.440 1,102 3.21

6 3 1.394 1,263 1.84

8 3 1.381 2,520 3.81

9 3 1.387 1,492 3.23

* X2 for homogeneity within laboratories

frequently changed between one cross-over test and the next, so that the
analysis of the full Latin square would have been enormously complicated.

In no case was there significant heterogeneity between the estimates
of potency obtained in repeated assays by this method. Moreover, a test
of homogeneity between the different laboratories gives a x2 value of
4.297 on 6 degrees offreedom, so that P = 0.60, and there is thus no evidence
of heterogeneity. The results yield a final weighted mean log potency
for all the triplet cross-over tests of 1.394, which corresponds to a potency
of 24.8 units per mg for the proposed third international standard for
insulin. The approximate limits of error (P 0.05) of this estimate are
23.6-25.9 units per mg, i.e., 95.2%-104.4%.

Relative accuracy of different methods of assay

It was decided to compare the relative accuracy of the different methods
of assay by calculating the average weight contributed by one animal
used in each different method (table V). A similar way of expressing
accuracy was used by Miles & Perry 5 and by Davies, Miles & Perry.2

TABLE V. AVERAGE WEIGHTS CONTRIBUTED PER ANIMAL
IN DIFFERENT TYPES OF ASSAY

Weights

Animal Type of assay Number a g
l L ~~~~ofanimals aoa veragetotal per animal

Mouse Quantal-response 6,454 20,453 3.2

Rabbit Twin cross-over 168 3,216 19

Rabbit Triplet cross-over 474 9,500 20
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It will be seen that the average weight contributed by a single mouse
is 3.2, which compares poorly with figures obtained in the past for other
quantal-response assays which averaged about 12. The average weight
per rabbit in cross-over tests is calculated using as the total number of
animals the number of individual rabbits employed, irrespective of the
number of times each is used. This increases the weight contribution
of a single rabbit in proportion to the complexity of the experimental
design. On this basis the average weight per rabbit in all cross-over tests
is about 20. This compares with values as high as 176 for the pigeon
assay of digitalis, which is, however, a graded-dose, and not a graded-
response, method. It is perhaps surprising that all the refinements in cross-
over technique have not improved the accuracy of the methods rather
more.

Overall estimate of potency

Table VI shows the results of assays carried out by the three different
suggested methods, and by alternative methods that are susceptible to the
same forms of analysis. It therefore omits those assays in rabbits carried
out in Laboratories 6 and 13, which were analysed by the method of Lacey.4

TABLE VI. COMBINED RESULTS OF ASSAYS BY EACH METHOD

Results

Methods Valid assays
log potency weight of potencylogpotency estimate

Mouse 66 1.384 20,453

Rabbit (A) 7 1.399 3,216

Rabbit (B) 19 1.394 9,501

Other 2 1.392 2,166

it 4 1.391 1,453

it 11 1.381 1,132

The x2 value for the homogeneity of the estimate of potency obtained
by different methods of assay is 1.12 on 5 degrees of freedom, which corres-
ponds to a probability of 0.95. There is therefore no suggestion of hetero-
geneity between the estimates of potency obtained by these different
methods of assay. The overall weighted mean log potency is 1.38843,
which corresponds to a potency of 24.46 units per mg. The limits of error
(P = 0.05) of this estimate are 23.9 and 25.0 units per mg, i.e., 97.7%
and 102.3 %.

The results of the assays in Laboratories 6 and 13 give estimates of
potency of 24.8 units per mg with limits of error (P = 0.05) of 23.81 to

6
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25.79, and of 24.4 units per mg with limits of error (P = 0.05) of 22.7
and 26.2, respectively. These results fit very closely with the final weighted
mean potency quoted above, and are obviously homogeneous.

Discussion

A collaborative assay of the type described above has two main objectives.
In the first place there is the obvious need for accurate determination of
the potency of the proposed new standard preparation; and there is an
opportunity, created by this need, for a comparison of the efficiency of
different methods of assay in the hands of various laboratories.

Comparison of efficiency of methods of assay

Several interesting facts emerge from the results of the collaborative
assay. Probably the most striking of these is the remarkable homogeneity
of the estimates of potency obtained by assays in the mouse and in the
rabbit. The validity of the mouse method has often been questioned;
many workers have doubted whether it actually measured the same active
principles as did rabbit methods; and others have felt that in rabbit
assays, where the fall in blood-sugar is determined, the result should bear
a closer relationship to the desired therapeutic effect in man than results
based on convulsions in mice. Differences between the estimates obtained
by the two methods would, of course, tend to be exaggerated when com-
paring relatively impure preparations of insulin, and, conversely, in the
present investigation would tend to be minimal. Nevertheless, it is interest-
ing to note that the mean potency obtained in mice (24.2 units per mg)
is only very slightly lower than those obtained in rabbits (25.1 units per mg
and 24.8 units per mg by methods A and B respectively), and that all these
estimates are homogeneous at the P-- 0.05 level. In view of the relative
ease of the mouse method in practice, it is important to recognize this
similarity in the results. Comparison of the accuracy of the two methods
reveals, however, that the average weights contributed by each mouse and
rabbit respectively are 3 and 20. In other words, one rabbit, used twice
or three times, contributes as much information as seven mice to the estimate
of potency. Clearly many more animals are needed for valid mouse assays;
but in view of the great difference in price between mice and rabbits,
together with the simplicity of the mouse method and the shorter time
needed to carry it out, this disadvantage may be quite unimportant in
practice.
A second point of interest is the homogeneity both in estimates of

potency and in errors of assays in different laboratories throughout the
world. There was only one exception to this, namely, the rabbit assays
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of Laboratory 10, where the average weight per rabbit was 169 compared
with 19 for all other laboratories. The reason for this is not at all clear,
but it was thought better to omit the result from the calculation of the
weighted mean potency.

Thirdly, further evidence was obtained about the efficiency of methods
of calculation of the results of rabbit assays. There are two important
points : a method using a single blood-sugar determination one and a
half hours after injecting insulin seems to be as efficient as the method
using multiple determinations; and the final blood-sugar level seems to
be as good a variate to use as the percentage fall in blood-sugar which
entails the determinations of initial blood-sugar levels.

Re-definition of International Unit

The results of the assay of the proposed third international standard
for insulin have enabled us to characterize it in terms of the present interna-
tional standard as follows.

The proposed standard has a potency of 24.46 units per mg, on the
accepted basis that the existing standard has a potency of 22 units per mg.
The potency figure of 24.46 units per mg has approximate limits of error
(P = 0.05) of 23.9 and 25.0 units per mg, that is, they include the range
from 97.7% to 102.3% of the estimated potency. Although the figure
of 24.46 is the best available estimate, it is in the middle of a relatively
wide range of approximate limits of error. The citation of the unitage of
the standard to two decimal points is therefore unnecessarily accurate and
it is legitimate to round the figure off to the first decimal point; the potency
of the standard is accordingly fixed at 24.5 units per mg. This preparation
is therefore established as the international standard for insulin, and the
international unit, which for the second international standard prepara-
tion (1935) was defined as " the specific activity contained in l1/22 of 1 mgrm.
[0.0455 mg] of the new standard crystalline insulin preparation", is now
defined as follows:

The international unit of insulin is the activity contained in 0.04082 mg
of the third international standard preparation (1952).
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Annex 1

SUGGESTED METHODS OF ASSAY *

Mouse Assay

Ninety-six mice whose weights are comparable within a range of 5 g, and are not
more than 30 g and not less than 17 g, are deprived of food overnight. They are divided
into four groups, which are assigned at random to four doses of insulin, two of standard
and two of unknown.

Suitable concentrations of standard and similar concentrations of unknown insulin
are prepared so that either the volume injected subcutaneously into each mouse is constant
(say, 0.25 ml) or a solution of the same concentration is used for the high and low doses,
and the appropriate volumes (e.g., 0.15 ml and 0.25 ml) injected. The ratio of the higher
to the lower concentration should be the same for both standard and unknown; it has
been found convenient to make the lower concentration 60% of the higher.

After injection the animals are placed in a chamber thermostatically controlled at a
selected temperature between 290C and 360C, so that they may be observed for one and
a half hours, during which time the number convulsing in each group is recorded. A
mouse is considered to have convulsed if it shows the typical symptoms, or has collapsed
and is unable to right itself when turned on its back, or has lost foothold on a stationary
or revolving screen. On convulsing, the animal may be treated by subcutaneous injection
of a sterile glucose solution and used for subsequent assay after an interval of two or
more days.

For the purpose of interpretation each group of 96 mice is considered to constitute a
separate test; each laboratory should aim to carry out a minimum of five such tests.

Rabbit Assay (A)

Twenty-four rabbits are deprived of food at least overnight, divided into four groups,
and submitted to subcutaneous injections of the standard and test preparations of
insulin at approximately weekly intervals, so that in the course of four appearances each
group receives both the standard and test preparation at two dose levels.

A further restriction is applied so that the assay may also be treated as two twin
cross-over tests. This allows one of four injection programmes shown in table 1 to be
followed.

The doses administered to the groups for day 1 should be assigned at random, and the
programme for subsequent injections should be chosen similarly from the four basic
designs. The ratio of upper to lower doses should be the same for standard and unknown;
it is suggested that it should be not less than 1.4 nor greater than 2.

Change in dose level may be effected by change in concentration or volume. The
size of dose may be based on the weight of the rabbit on the day of the test, or on the
quantity known to produce a suitable fall in blood-sugar in a particular rabbit.

Blood-sugar should be determined before injection in duplicate, at 1½/2 hours, at
3 hours, and at 5 hours after subcutaneous injection of the insulins. There is no pooling
of samples drawn at different times, but the blood-sugar of these samples may, if desired,
also be determined in duplicate.

* In order to ensure valid combination of the results of all assays, participants were asked to send their
completed data to the Department of Biological Standards of the National Institute for Medical Research,
Mill Hill, London, N.W.7., where the necessary statistical analyses were carried out. Forms for reporting
the results obtained by the suggested methods were provided. It was recommended that results obtained by
other methods should be reported in a similar way.
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TABLE 1. RABBIT ASSAY (A): INJECTION PROGRAMMES

Injection
programme

11

III

IV

Group
Day

2

3

4

2

3

4

2

3

4

2

v3

A

S2

T,
T2

Si

S2

SI

S2

T,
Si

T2

S2

SI

T24

S = standard preparation
T = test preparation

B C

SI

T2

T,
S2

T2

SI

S2

T,

I Si T2

T2SS

S2 T1~SI-
S1I. T2

T, S2
. ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I -

SI T2
T2 SIS2 S2

Si T2
S

S2 T~~~,

Rabbit Assay (B)

The suggested design for this assay is an extension of the twin cross-over test, extra
groups on a third dose of each preparation being added. The design is further extended
so that, although the identity of each separate cross-over test is not affected, the results
of groups of tests may combine to form units in which each animal has received every
dose of each preparation.

The three unit cross-over tests are the three Latin squares shown in table 2.

TABLE 2. RABBIT ASSAY (B):
UNIT CROSS-OVER TESTS

Unit cross-over test

I11 11

S1 T, S2 T2 ,S3 T

T, Si T, S2 T, S5

S = standard preparation
T = test preparation
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T,

S2
SI

T2

T,
S2
SI
T,

TS

S2
T2

SI

T,
S2

T2
SI

'I
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These are arranged in a 3 x 3 Latin-square design, each 2 x 2 square appearing
once in each row and colutnn and being randomized independently on each occasion;
the 3 x 3 square is also independently randomized. A typical arrangement is shown in
table 3, where S1, S2, and S&, and T1, T2, and Ts are in the same ascending log dose ratio.

TABLE 3. RABBIT ASSAY (B): TWIN CROSS-OVER TESTS

Twin cross-over test

Group
day day day

12 3 4 5 6

A T, S2 Ts SI T, S3
B S2 T, S1 T3 SI T

C Si, T1 T2 S2 SI1T
D T1 S S2 T2 T3 S1
E S1 T, S, T, T2 S5
F T3 5I T1 Ss 5, T

S = standard preparation
T = test preparation

For two or three days before the test is due to commence, a group of 24 or more
rabbits is given a feeding schedule by which the animals are uniformly fed from 12 noon
to4.30 p.m., when excess food is removed. They are divided into six groups at random
and the groups are assigned by the usual methods to a dosing scheme based on the
design shown in table 3. In the morning of six consecutive days the rabbits are injected
with the appropriate doses of insulin, and blood-sugars are recorded one and a half hours
after injection. No reference need be made to the initial blood-sugar but where this is
estimated, the results should be included in the report. The animals are fed from 12 noon
to 4.30 p.m.

The dose intervals should be the same for standard and unknown; ratios suggested
for the doses are 100: 70: 49, or 100: 60: 36. The change in dose may be effected
by change in volume or in concentration. The size of dose for each rabbit may be based
on the weight of the animal on the day of the test, or on the amount known to produce
a suitable response in a particular rabbit.
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Annex 2
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British Drug Houses Ltd
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Bio-Assay Division
Standards Department
Nottingham

CANADA

DENMAF
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UNITED KINGDOM (continued)

UNITED STATES OF AMERICA

SUMMARY

In 1950 it became necessary to establish
a third international standard for insulin
to replace the second, then nearly ex-
hausted. The Department of Biological
Standards of the National Institute for
Medical Research, London, was therefore
authorized to obtain a suitable batch of
insulin and to arrange for its assay on a
collaborative international scale. A single,
representative batch of insulin, containing
no detectable glycogenolytic factor, was
provided by the British Insulin Manu-
facturers.

It was decided to carry out a collabora-
tive study in 13 laboratories from 8 dif-
ferent countries, designed so that the
results obtained, both in different assays
in the same laboratory and in assays carried
out in different laboratories, could be
combined; it was hoped that, in addition,
such a study would provide a comparison
of the results obtained by the same method
of assay on different animal species and by
different methods on the same animal
species.
The statistical analysis of the data thus

collected is described, and the results are
interpreted to show the relative accuracy
and efficiency of the assay procedures used.
From the results of the collaborative

Mr. G. A. Stewart & Mr. J. V. Smart
Burroughs Wellcome and Co.
Wellcome Chemical Works
Dartford, Kent

Dr. J. A. B. Gray
National Institute for Medical Research
The Ridgeway, Mill Hill
London, N.W.7

Dr. R. Lorimer Grant, Mr. R. M. Rosenthal
& Mr. U. 0. Dixon

Federal Security Agency
Food and Drug Administration
Washington 25, D.C.

Mr. P. J. McCall & Mr. E. G. King
Technical Control and Development
The Armour Laboratories
Chicago 9, Ill.

REtSUMIE

En 1950, il s'avera necessaire de rempla-
cer le deuxieme etalon international d'insu-
line, pr6s d'etre epuise, par un troisieme
etalon. Le Department of Biological Stan-
dards of the National Institute for Medical
Research, Londres, fut autorise a se pro-
curer un lot d'insuline convenable et a
prendre des dispositions en vue de le sou-
mettre a un essai collectif, sur le plan
international. Un lot unique et represen-
tatif, depourvu it l'analyse de toute trace
de facteur glycogenolytique, fut fourni par
les British Insulin Manufacturers.

Les essais, effectues dans treize labora-
toires de huit pays differents, furent orga-
nises de fagon que l'on pfut combiner les
r6sultats des essais effectp6s par differentes
methodes dans un meme laboratoire ainsi
que ceux obtenus de laboratoires differents.
On esperait aussi pouvoir comparer les
resultats obtenus d'une part sur divers ani-
maux et, d'autre part, sur le meme animal,
en utilisant des methodes differentes.

Les auteurs decrivent l'analyse statistique
des donnees regues des divers laboratoires.
La precision et l'aspect pratique de l'utili-
sation des diff6rentes methodes sont discu-
t6s. D'apres les resultats obtenus, le troi-
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investigation, the potency of the third
standard was determined at 24.5 units
per mg, and the new international unit was
defined as the activity contained in
0.04082 mg of the third international
standard preparation (1952).
An annex describes in detail the three

methods of assay, using the mouse and the
rabbit, suggested to the laboratories which
participated.

sieme etalon international d'insuline aura
une activite de 24,5 unites par milligramme
et l'unite internationale correspondra A
l'activite exercee par 0,04082 mg de la troi-
sieme preparation 6talon internationale
(1952).
En annexe figure la description des trois

methodes d'essai, utilisant la souris et le
lapin, qui avaient et6 proposees aux labo-
ratoires participant a l'essai collectif.
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