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SYNOPSIS

In 1953, the Department of Biological Standards, National
Institute for Medical Research, London, was authorized by the
WHO Expert Committee on Biological Standardization to pro-
ceed with the establishment of an International Standard for
Thyrotrophin. A number of laboratories were requested to assist
in the collaborative study of the proposed new standard, and
those which agreed were sent a short note (annexed to the paper)
explaining the basis of the study. In this paper, the authors describe
the assay methods used by ten laboratories and discuss the results
obtained.

The establishment of an International Standard for Thyrotrophin was
authorized by the WHO Expert Committee on Biological Standardization
at its seventh session held in Geneva in 1953.23 As a result of the commit-
tee's earlier decision in this. connexion,22 the Department of Biological
Standards at the National Institute for Medical Research, London, obtained
two large batches of thyrotrophin through the generosity of manufacturing
concerns in the USA and the Netherlands respectively. After preliminary
tests of the individual batches had been carried out, the batches were mixed
by grinding in a ball-mill with an appropriate quantity of lactose, used
as a diluent; the proportion of lactose to purified thyrotrophin was about
19: 1. The blend was then made up into tablets, each weighing roughly
20 mg. Twenty tablets were placed in each ampoule of the proposed inter-
national standard, and the ampoules filled with pure dry nitrogen and
sealed. Since then the material has been stored at -IOOC.
A number of laboratories were approached with a request that they

assist in the collaborative study of the proposed new standard, and those
which agreed were sent a short note explaining the basis of the study
(Annex 1, page 924). There were a number of published assay methods

- 917 -452



M. V. MUSSETT & W. L. M. PERRY

for thyrotrophin but none of these had, to our knowledge, been used in
routine control work. Consequently, it was decided not to make any
suggestions to participants but to leave the choice of method entirely open.
By this means we hoped to obtain additional information about the various
methods tried.

All comparisons were made against the United States Pharmacopeia
(USP) Thyrotrophin Reference Standard, a supply of which was made
available for this purpose. The USP unit is defined as the activity of 20 mg
of the Reference Standard.

The laboratories taking part in the study are listed in Annex 2 (page 925).
Throughout this report they are referred to by a number only. Results
were received from 10 laboratories in 8 different countries.

Methods

The assay methods used are listed in Table I, which shows that few
methods were employed by more than one laboratory. Detailed descriptions
of the methods are given in Annex 3 (page 925) to this report. Before
discussing the results of the assays it is worth considering the validity of
these different methods from the biometric point of view.

TABLE I. ASSAYS CARRIED OUT BY PARTICIPATING LABORATORIES

Method 1

This method was used by 2 different laboratories, and 9 assays in all
were done. Of these, 5 were designed in such a way as to allow of the
testing of the linearity of the dose-response line. Two (3 + 3) assays,
and 2 out of 3 (6 + 6) assays showed no curvature; the remaining (6 + 6)

Method Response Species Laboratores

1 uptake of 1"11 by thyroid rat 1, 2

2 acinar cell height cockerel 4

3 thyroid weight guinea-pig 5, 7

4 release of 1311 into blood guineacpig 3
6

5 epithelialization of thyroid tadpole 7

6 ratio of hind limb length/body
length tadpole 7

7 uptake of 32p by thyroid chitk 8

8 depletion of iodine in thyroid
gland chick 10
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assay showed slight significant curvature (0.01 < P < 0.05). The weight
attached to the estimate from this assay was reduced accordingly; i.e., the
error variance was increased to such a level as to make the curvature term
non-significant.

All 9 assays were valid, there being no non-parallelism betWeen the
slopes of the proposed standard and of the reference preparation. When
tested, the potency estimates were found to be homogeneous. It is therefore
apparent that this method gives valid and reproducible results not only
within one laboratory but between two different laboratories.

Method 2

This method was used by only one laboratory, and a (3 + 3) dose
design was employed. The dose-response lines were linear but there was
a significant non-parallelism (0.01 . P < 0.05) between the proposed
standard and the reference preparation, the former being steeper. The
non-parallelism was, however, relatively slight and a potency was calculated,
the weight attaching to it being reduced in accordance with the non-
parallelism (as in Method 1).

Method 3

This method was used in 2 laboratories. In one the weight of the
thyroid gland per kg body-weight was expressed as a percentage of the
corresponding figure for untreated control animals, and the amount by
which this value exceeded 100% was used as the response. A (4 + 4)
assay design was used and the dose-response lines appear to be linear and
parallel. Unfortunately, the data provided are on the pooled weights of
glands from groups of animals and the only estimate of error that is calcu-
lable is that derived from the 5 degrees of freedom remaining after the
calculation of a common slope and of the distance between the dose-
response lines. In the other laboratory, the actual thyroid weight was used
as the response. The design was a (5 + 5) dose assay, but since the lowest
doses did not give values much different from the controls only the 4 highest
dose levels were used for analysis as a (4 + 4) assay. The dose-response
lines were linear and parallel.

Method 4

This method was used by Laboratory 6. Blood samples are withdrawn
from the same animal, after alternate doses of proposed standard and
reference preparation, on successive days. The ratio of the responses to
the two preparations is used as the potency estimate, assuming that the
response is directly proportional to the dose. Analysis is done by calculating
the logarithmic mean ratio and its standard error directly. The validity of
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the assays cannot be directly determined, and consequently the potency
estimate may well be overweighted. The thyrotrophin was given by two
routes, subcutaneous and intravenous, and the two potency estimates
differed significantly. Since overweighting may be the cause of this, the
weight was reduced so as to make the two estimates homogeneous. This
may not be the real cause of the heterogeneity, however, since the relative
rates of absorption of the two preparations of thyrotrophin may vary with
the route of administration. It is not, however, possible to test this hypo-
thesis and the estimates have therefore been included with the reduced
weight.

A similar method was used by Laboratory 3 with the differences that
chicks were use*as the experimental animal and the release of 13'I into
the blood was estimated by measuring in vivo the 131I remaining in the
thyroid. In this case, the design was a formal (2 + 2) dose assay and was
analysed accordingly.

Method S

This method was used by only one laboratory. A (9 + 6) dose design
was used. The dose-response line for the proposed standard (9 doses) was
sigmoid in shape. The 5 doses producing responses similar to those produced
by the 5 lowest doses of the reference substance were selected; and neither
of these dose-response lines departed significantly from linearity. The
analysis was therefore based on a (5 + 5) dose design.

Method 6

This method also was used by only one laboratory. The (9 + 6) dose
design was again used, but the dose-response relationship was sigmoid even
over the limited (5 + 5) dose range used in Method 4. A valid comparison
could be made only when the middle 3 doses of each substance were used
-i.e., a (3 + 3) dose design.

Method 7

This method was used in 2 laboratories. In one, a (2 + 3) dose design
was employed. The dose-response line for the reference substance (3 doses)
was linear; the two doses giving corresponding responses to the 2 doses
of the proposed standard used were chosen and the assay analysed as a
(2 + 2) dose design. The dose-response lines were parallel and the assay
valid. In the other laboratory, a (3 + 3) dose design was used but the
assay was invalid since the dose-response lines were neither linear nor
parallel. There was a negative slope between the two upper doses and a
non-significant slope between the two lower doses of the reference substance.
The estimate of potency is therefore given with zero weight.
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Method 8
This method was used in 1 laboratory, and 4 assays were done. Three

were designed and analysed as (2 + 3) dose assays; the other was designed
as a (3 + 3) dose assay, but there was no significant slope between the
2 lowest doses and it was consequently analysed as a (2 + 2) dose assay,
using the 2 highest doses for each substance. No assay showed significant
curvature or non-parallelism. The 4 estimates were homogeneous.

Results

The results of all assays are summarized in Table II. There is remarkably
good agreement in the estimates of potency, considerip* the wide variety
of methods used in the study.

TABLE II. RESULTS OF ASSAY METHODS

Laboratory [ Method Number of 1 Mean potency 1
no. (see Table I) assays (USP units/mg) Total weight

1 1 6 0.073 1122

2 1 3 0.067 821

3 4 3* 0.066 185

4 2 1 0.061 435

5 3 1 0.080 262

6 4 3 0.098 1023
(subcutaneous

route)

6 4 3 0.078 717
(intravenous

route)

7 3 1 0.055 306

7 5 1 0.079 198

7 6 1 0.076 781

8 7 1 0.158 193

9 7 1 0.065 _

10 8 4 0.062 233

29 6276

* One of these three assays was invalid.

The only methods used sufficiently often to enable their reproducibility
to be tested were Method 1, namely, the uptake of 1311 by the thyroid
gland, and Method 8, namely, the depletion of iodine from the thyroid
gland. All 9 assays done by Method 1 were valid and homogeneous, and
the mean potency for these assays was 0.071 USP units/mg with limits of
error of 0.064-0.078 USP units/mg. These 9 assays were done, moreover,
in two laboratories.
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The 4 assays by Method 8 were valid and homogeneous but were all
carried out in one laboratory. The mean potency was 0.062 USP units/mg,
with limits of error of 0.046-0.083 USP units/mg.

No weight could be attached to the estimate from Laboratory 9, but it
fell close to those obtained by other methods and its omission from the
overall weighted mean potency thus makes little difference to the final
estimate.

Attention has already been drawn to the validity of the various assays

and the weighting system used. Analysis was by standard statistical methods
in all cases.

The results were combined by the usual approximate method previously
used in such collaborative assays.8 11, 15,16, 18

M =

S 2

M

ZWM

2W

V 1

M £EW

Limits of error = M ± s t
M

TABLE I1. MEAN POTENCIES OBTAINED IN DIFFERENT LABORATORIES

Laboratory Number of Mean potency I Total weight
no. assays (USP units/mg)

1 6 0.073 1 122

2 3 0.067 821

3 2 0.066 185

4 1 0.061 435

5 1 0.080 262

6 6 0.089 1 740

7 3 0.071 1 285

8 1 0.158 193

10 4 0.062 233

27 6276

These 9 estimates are heterogeneous X' = 38.76 with 8 d.f.
P < 0.001

The weighted mean potency Is 0.0764

Omitting Laboratory 8

X2 is reduced to 18.91 with 7 d.f. This is now significant at 1% level. Total weight 6083 mg.
Weighted mean potency 0.0746 units/mg. 5% limits 0.0704-0.0791 i.e., 94.4%-106.0%.
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The combination of the results is summarized in Table III. The hetero-
geneity (P< 0.001) of the seven estimates is to some extent due to the
single aberrant figure from Laboratory 8, and if this is omitted the remaining
six estimates are more nearly homogeneous (0.001 P < 0.01). The most
discrepant value remaining is that from Laboratory 6.

Bliss 4 suggested the use of semi-weights for the calculation of a semi-
weighted mean potency from a series of heterogeneous estimates. We have
used his method of calculation and find that by so doing we obtain a
semi-weighted mean potency of 0.0766 units/mg.

Conclusions

The significant heterogeneity of the estimates of potency is not really
surprising in view of the variety of methods used in this study. Perhaps
more surprising are the relatively small absolute differences between the
mean estimates of potency found by different laboratories using different
methods (with the exceptions of Laboratory 8 and of one of the methods
used by Laboratory 6). The remaining 11 estimates all lie in the range
of 0.055-0.080 units/mg (Table II). The weighted mean potency, neglecting
heterogeneity, of all estimates is 0.0764 units/mg (0.0746 USP
Units per mg if Laboratory 8 is excluded); and the unweighted estimate
from Laboratory 9 lies close to this figure. The semi-weighted mean
potency is 0.0766 units/mg.

The unweighted arithmetic mean of all valid estimates is 0.0748 units/mg
(0.0724 units/mg excluding Laboratory 8); we then have the following
possible estimates:

USP units/lng
Weighted Mean (Laboratory 1, 2, 3, 4, 5, 6, 7, 8, 10) .... . . . . 0.0764
Weighted Mean (Laboratory 1, 2, 3, 4, 5, 6, 7, 10) .... . . . . . 0.0746
Semi-weighted Mean (Laboratory 1, 2, 3, 4, 5, 6, 7, 8, 10).0.0766
Unweighted Mean (Laboratory 1, 2, 3, 4, 5, 6, 7, 8, 9, 10) .0.0748
Unweighted Mean (Laboratory 1, 2, 3, 4, 5, 6, 7, 9, 10) .0.0724

It was decided that a figure of 0.074 units per mg of the proposed inter-
national standard be accepted as one which falls well within the limits
calculable on any of these bases. This permits the creation of an Interna-
tional Unit (I.U.) approximately equal to the pre-existing national (USP)
unit by the definition of one International Unit as the activity of 13.5
mg of the International Standard for Thyrotrophin.

13
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Annex 1

EXTRACT FROM LETTER TO PARTICIPANTS IN THE
COLLABORATIVE ASSAY OF THE PROPOSED INTERNATIONAL

STANDARD FOR THYROTROPHIN, 27 MAY 1953

the proposed International Standard for Thyrotrophin has now been tabletted
and a supply of this material, and of the USP Thyrotrophin Reference Substance, was
sent to you by Professor Nichols of the USP Revision Committee on 22 May 1953.
It is intended that collaborative assays of the proposed International Standard should be
carried out in comparison with the USP Thyrotrophin Reference Substance, and that
the results should be expressed as relative potencies w/w. The question of assigning a
unitage to the proposed International Standard will be considered after all the assays
have been analysed.

" Participants are asked to carry out, if possible, assays by two or more methods
of these, one at least should be a method which has been in routine use in their laboratories.
It is hoped, in this way, to obtain information about the variation in the relative potency
of the proposed International Standard both within individual laboratories (when assays
are done by different methods) and between the different laboratories taking part in
the collaborative assay.

" All assays should, as far as possible, be carried out by a design which permits of
the calculation of fiducial limits of error to the estimated potency from the internal
evidence of the assay, i.e. at least two doses of both the proposed International Standard
and of the USP Thyrotrophin Reference Substance should be given, thus permitting a
comparison of the slopes of the dosage-response lines for the two preparations. Moreover,
since little is known of the characteristics of the dosage-response relationship for either
material, it would be an additional advantage if three or more dose levels of each prepara-
tion were used.

" No analysis of the results need be carried out by participants; the original data
should be sent direct to the Department of Biological Standards at the National Institute
for Medical Research, Mill Hill, London, N.W.7, where all the results will be analysed
and a combined estimate of potency obtained."

INFORMATION CONCERNING THE SAMPLES

Proposed International Standard
S tubes, each containing 20 tablets. The tablets should be weighed before use. Each mg of tablet

represents the activity of approximately 0.05 mg of a purified thyrotrophin. Lactose is the diluent.

USP Thyrotrophin Reference Substance
5 tubes, each containing 20 tablets. The tablets should be weighed before use. Each mg of tablet

represents 0.05 USP thyrotrophin unit. Lactose is the diluent.

Assumed potency of Proposed International Standard
It is suggested that participants should, initially, work on the assumption that the Proposed Inter-

national Standard is some 1.25 times as potent as the USP Thyrotrophin Reference Substance.
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Annex 2

PARTICIPANTS IN THE COLLABORATIVE ASSAY OF THE
PROPOSED INTERNATIONAL STANDARD FOR THYROTROPHIN

AUSTRALIA Professor V. M. Trikojus and Dr M. T. McQuillan,
University of Melbourne, Melbourne, N.3

CANADA Dr L. I. Pugsley and Dr N. R. Stephenson,
Department of National Health and Welfare, Ottawa

DENMARK Dr C. Hamburger and Dr R. Wichmann,
Statens Seruminstitut, Copenhagen

FRANCE Professor R. Courrier,
Secretaire perpetuel de l'Academie des Sciences, Paris

NETHERLANDS Dr R. Rademaker and Dr J. Lens,
N. V. Organon, Oss

NEW ZEALAND Dr H. D. Purves and Dr D. D. Adams,
The Medical School, Dunedin, C.1

UNITED KINGDOM OF Dr A. C. Crooke,
GREAT BRrrAIN AND United Hospitals, Birmingham
NORTHERN IRELAND Dr I. C. Gilliland,

Postgraduate Medical School, London, W.12
Dr C. J. 0. R. Morris and Miss M. L. Dedman,
The London Hospital, London, E.1

UNITED STATES OF Dr S. L. Steelman,
AMERICA The Armour Laboratories,

520 North Michigan Avenue, Chicago I1, Illinois

Annex 3

DETAlLS OF ASSAY METHODS

Method 1: Uptake of 1311 by thyroid gland
The method used by Laboratory I was based on that of Overbeek et al.17 and is as

follows:
Male and female rats, 3 weeks old and of 50-100 g body-weight are used. These

animals are kept for about 12 days on a diet containing 30 mg of iodinated casein (IC)
per kg. As the animals consume about 10 g of food daily, they receive about 0.3 mg IC
per day.

Previous to the administration of thyrotrophin, the animals are divided into equal
groups, in such a way that the total of body weights of the groups are about equal, whereas
the difference between maximum and minimum body-weights is less than 20 g if possible.

After the period of pretreatment, the animals receive two subcutaneous injections
of the thyrotrophin preparation, diluted with saline, at 9.0 a.m. and 5.0 p.m. respectively.
Next day, at 9.0 a.m., 0.5 ml of a carrier free solution of 1311 with an activity of 1-5^C
is injected intraperitoneally. The animals are then placed, for 24 hours, on wire netting
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in glass vessels, during which period they receive neither food nor water. At the end
of this period, the animals are killed by giving chloroform or ether. The entire thyroid
gland is taken out and put into 10 ml of2N'NaOH containing 1% KI. The tissue dissolves
entirely if kept for 24 hours at room temperature. The solution is then put into a Greiger
Muiller tube and radioactivity is measured'in the usual way- The radioactivity in the
thyroid gland, in counts per minute is expressed as a percentage of the radioactivity
of the injected 131L solution; these percentage values are linearly related to the log dose
of thyrotrQphin.

Laboratory 2 used the same method with the slight difference that 4- to 5-week-old
rats were used and were given a supplement of 50 mg (and not 30 mg) of iodinated casein
per kg.

Method 2: Acinar cell height

The method used by Laboratory 4 was similar to that described by Griesbach &
Purves 10 and McQuillan et al.14 and is as follows

Two-day-old''cross-bred Rhode Island Red-White Leghorn cockerels, maintained
on a diet of commercial starter mash were used. They were injected subcutaneously
daily for 5 days, the volume of injection being 0.25 ml. Hormone was dissolved in 0.9%
NaCI. Control animals were injected with 0.9% NaCl.

Animals were divided into seven groups each containing 14 chicks. Group 1 served
as controls ; Groups 2, 3, and 4 received daily 0.25 mg, 0.5 mg, and 1.0 mg respectively,
of USP Thyrotrophin Reference Substance; Groups 5, 6, and 7 received 0.25 mg, 0.5 mg,
and 1.0 mg respectively, of International Standard.

The chicks were killed with ether 24 hours after the last injection. Thyroid glands
were dissected, fixed in Bouin's fluid and prepared for histological examination (haema-
toxylin-eosin).

Acinar cell heights were estimated by measuring 50 acini per section using an etched
scale on thin glass, with an opaque screen, at'a magnification of 1000.

The mean cell height is linearly related to the log-dose of thyrotrophin.

Method 3 -Thyroid weight

The method used by Laboratory 7 was similar to that described by Aron 2, 3 and
Loeb & Bassett 12, 13 and is as follows:

Immature male guinea-pigs weighing 132-156 g at the beginning of the experiment
were used.

The thyrotrophic hormone solutions or distilled water (controls), respectively were
injected 0.5 ml subcutaneously, once daily for 3 days. Twenty-four hours after the last
injection, the animals were autopsied. The thyroid glands were weighed immediately
after the dissecting. The mean thyroid weight (mg) is linearly related to the log dose
of thyrttrorphin.

Laboratory 5 used essentially the same method. The minor differences were that
gumea-pigs weighing 200 g were used, and these were injected daily for 4 days. The
thyrotrophini W*as made up in the beeswax-arachis oil mixture recommended by Bruce
- Parkas ¢'f' corticotrophin. Furthermore, the thyroid glands were fixed in Bouin's
solution and dried, before weighing.

Method 4: Release of 131J into blood

The method used by Laboratory 6 is that of Adams & Purves 1 and is as follows
The method depends on the labelling of the iodine compounds of the thyroid by

radibattiv iodine, and the inhibiting of natural thyroid secretion by the administration
of hdeqtafe 'amounts of thyroxine;
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Young guinea-pigs are injected with about 20 microcuries of 1311 of iodine and
receive, in addition, daily injections of thyroxine (20 ,ug per day). The assays are begun
on the third day after administration of the 1811. The- responses measured are the increases
in the radioactivity of the separated plasma expressed in counts per minute. Blood
samples are obtained either by cardiac puncture or from the ear veins, and the plasma
separated by centrifugation. The increase in blood radioactivity was' obtained as the
difference between a blood sample taken immediately before injecting the hormone,
and a sample obtained at the expected time of maximum blood activity.' From' other
investigations, the maximum blood activity was found to be at five hours after siib-
cutaneous injection of the hormone, or three hours after intravenous injection.

No significance attaches to the absolute value of the responses obtained in different
animals. The results are obtained from the ratio between the responses given by i1ifferent
preparations administered to the same animal on alternate days. It is assumed, and
some tests that were made have confirmed, that for small doses the response is approx-
imately directly proportional to the dose.

Laboratory 3 used a method which is based on the same principle. Chicks were
used as the test animals and the release' of 1311 was measured in vivo by determining
the amount of 1311 remaining in the thyroid (Gilliland & Strudwick 9).

Method 5: Epithelialization of thyroid gland

The method used by Laboratory 7 is based on that of d'Angelo & Gordon,7 and
is as follows:

The experiments were carried out on tadpoles of Xenopus laevis. Only animals with
a hind-limb length of 3.5-4.5 mm, and a body-length (i.e., from mouth to root of tail)
of 13-14.5 mm at the beginning of the experiments were used.

The selected test animals were starved for 8 days and were injected on the 9th day.
The thyrotrophic hormone solutions or distilled water (controls), respectively, were

injected subcutaneously into the lower jaw of the animals, 0.03 ml once daily for 6 day's.
Forty-eight hours after the last injection, the animals were fixed in Bouin's fluid.
The fixed tadpole heads were then cut transversely just anterior and just posterior

to the eyes. This portion was immediately transferred into alcoholi (60 %-99 %).
Embedding and serial sectioning were carried 'out according to ordinary histological
methods. The thickness of the sections was 5P. Sections containing the thyroid lobes
were stained with haematoxylin-eosin. The degree of activity of the'thyroid was deter-
mined by the histoquantitative method devised by Uotila. & 'Kannas 20 1tor calculation
of the percentages of different components in the thyroid gland. The principle is the
projection of the thyroid sections on a white plane and measurement of the length of
the portions of epithelium, colloid, and stroma falling on arbitrarily-drawn straight
lines. The sum of the lengths of each component along the lines, expressed as a per-
centage of the total length of the lines, indicates the proportionate amQunt of this;com-
ponent in the thyroid gland. There is a linear relationship between this' percentage
and the log dose of thyrotrophin over a certain dosage range.

Method 6: Ratio of hind limb to body-length

The method depends on the effect of thyrotrophin on the metamorphosis-coefficient
(Mc), i.e., the relation between the hind-limb length and the body-length of the test
animals.

For this assay, the design used in Method 5 was followed exactly. The hind limbs
and body.length were measured 48 hours after the last injection of hormone.

There is a linear relationship between log dose and metamorphosis coefficiept over
a certain range of doses.
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Method 7: Uptake of 32p by thyroid gland

The method used by Laboratory 8 is based on the work of Borell 5 and is as follows:
The uptake of phosphate by the thyroid gland, measured with tracer doses of 32p,

falls markedly after hypophysectomy, in the rat. The uptake can be restored almost
to normal levels by administration of thyrotrophin.

Female Wistar-strain rats 105-123 g, 42-50 days old, are used as test animals. Five
days after hypophysectomy they are injected subcutaneously with the test material
dissolved in 0.5 ml of saline. Approximately 20 mC of carrier free 32pQ4 is injected
intraperitoneally 70 minutes before autopsy, which is carried out five hours after the
single injection of thyrotrophin. The animals are killed with chloroform, the thyroids
dissected out and weighed, and the 32p determined by direct counting of the thyroids.
The S2p content of the injection solution is determined by dilution and direct counting.
The results are expressed as uptake per mg of thyroid per g of body-weight of rat, and
measure relative not absolute uptake. There is a linear relationship between this ratio
and the log dose of thyrotrophin.

Laboratory 9 used a similar method in chicks instead of rats. Furthermore, the
variable measured was the uptake of 32p per mg thyroid weight and was not corrected
for body-weight as in Laboratory 8.

Method 8: Depletion of iodine in thyroid gland
The method used by Laboratory 10 is that of Piotrowski et al 19 and is as follows:
White Leghorn cockerels (from several midwest hatcheries) 1-2 days of age, averaging

30-45 g in body-weight are utilized. These chicks, kept in a brooder at a fairly constant
temperature, are maintained on a commercial chick-starter mash (Purina).

Chicks are randomly distributed into groups of approximately equal size and injected
subcutaneously with the hormone.

The chicks are injected once daily for three days. On the fourth day, food is with-
held very early in the morning. Twenty-four hours after the last injection, the chicks
are killed with either. The thyroids are carefully dissected out, rapidly weighed to the
nearest 0.1 mg on a Roller-Smith torsion balance and placed in vials containing
redistilled 95% ethanol. One to two pairs of these thyroids were stored in each vial
so that each group had ten vials for ten iodine determinations. The thyroids were then
assayed for the total iodine content according to the method of Walaszek-Piotrowski
and Koch,21 the results being calculated as jug of iodine per mg of wet thyroid tissue.

There is a linear relationship over a certain dose range between these values and the
log dose of thyrotrophin.

RItSUME
Un essai comparatif a et institue entre 10 laboratoires de huit pays, en vue de l'eta-

blissement de l'Unite internationale de Thyreotrophine, autorise par le Comite d'experts
pour la Standardisation biologique (OMS) en 1953. Huit m6thodes differentes, decrites
dans l'une des annexes de cet article, ont et appliquees par ces laboratoires. L'analyse
des resultats a conduit 'a l'adoption d'une Unite intemationale d'activitM de la Thyreo-
trophine, dont la valeur correspond a l'activite de 13,5 mg de l'Etalon international,
celui-ci contenant 0,074 unites par mg.
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