
REPORT OF THE EXPERT COMMITTEE
ON BIOLOGICAL STANDARDIZATION

First Session, held at Geneva, 9-13 June 1947.

The Interim Commission of the World Health Organization
inherited the functions of the League of Nations Health Organization
with regard to biological standardization. Desirous of giving this
work an adequate international technical direction, the Interim
Commission adopted the following resolution during its second
session (November 1946):

" The Interim Commission requests its Chairman and its
Executive Secretary to appoint a small body of experts, whose
number is not to exceed eight, to form the nucleus of the future
Committee on Biological Standardization.

" These experts will define the subjects which appear to be
the most urgent for study, and will draw up a plan of work
covering the setting-up of international standards and units in
the fields selected, to be submitted to the Interim Commission
for approval."
Acting upon this resolution, the Chairman and Executive Secre-

tary appointed the following seven members, a seat being reserved
for an expert from the U.S.S.R.:

Dr. J. 0RSKOV, Director State Serum Institute, Copenhagen.
Dr. J. TREFOUtL, Directeur de l'Institut Pasteur, Paris.
Lt.-Col. Sir Sahib Singh SoK HY, Director, Haffkine Institute,

Bombay.
Dr. W. Aeg. TME RMAN, Director, Rijks Instituutvoorde

Volksgezondheid, Utrecht.
Professeur E. GRASSET, Directeur de l'Institut d'Hygiene,

Geneva.
Dr. A. A. MTTEs, Director, Department of Biological Stan-

dards, National Institute for Medical Research, London.
Dr. M. V. VELDEE, Chief, Biologics Control Laboratory, U.S.

Public Health Service.
In December 1946, a note by the Secretariat reviewing the

position regarding existing international standards and suggesting
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new substances for standardization was circulated to these experts.
On the basis of their comments, a provisional agenda was drafted
which was submitted to the Interim Commission at its third session
(April 1947). At the opening meeting of its first session, held in
Geneva 9-13 June 1947, the Expert Committee on Biological Stan-
dardization adopted this agenda, somewhat modified, and elected
Dr. W. Aeg. Trm&ERmAN (Netherlands) to the Chair.

The report which follows is based on the decisions which were,
without exception, unanimously taken by the Committee.

* *

NATIONAL CONTROL CENTRES

The Committee approved the principle of the recommendation
of the Inter-Governmental Conference on Biological Standardization
of 1935.1

"That each country should have a national centre or centres,
recognized by the competent authority to take charge of the
international standards and equivalent national standards;

"And that every such centre should have a qualified staff
to control the application of the international standards in its
own country, and thus to serve as the recognized national
scientific authority in this field."
The Committee, however, considered that for simplicity and

efficiency it is desirable to limit the number of control centres
in each country to one, which would be solely responsible to the
Committee for the custody and distribution of all international
standards within its country's boundaries; the Committee also
considered that such control centres should be established whether
or not a particular country was able at the same time to maintain
laboratories equipped to fulfil all the requirements laid down in the
above resolution.

The Committee recommended that the Secretariat should

(a) ascertain whether national control centres designated
before the war are still active,

(b) approach the health authorities of interested countries

1 Cf. Report of the Inter-governmental Conference on Biological Standardi-
zation, held at Geneva, 14 August 1935. Quarterly Buletin of the Health Organi-
zation, 4, pp. 638-642, Dec. 1935 (Vol. 4, Eztr. No. 11) (C.H.1178(1)).
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in which there are no national control centres with a view to
establishing such centres, and

(c) draw the attention of national control centres to the need
for all reasonable economy in the use of international standards
and for establishing national standards in terms of international
units.

EMERGENCY REPLACEMENT OF STANDARDS

The Committee approved the emergency action taken by the
Department of Biological Standards of the National Institute
for Medical Research, Hampstead, in replacing the following inter-
national standard preparations:

1. The aestrus-producing hormone,
2. Androsterone,
3. Progesterone,
4. Pituitary (posterior lobe),
5. Neoarsphenamine,

and in altering the method of dispensing the solution of ,-carotene
as the standard for vitamin A.

It was also approved the measures taken by the Department
of Biological Standards of the State Serum Institute, Copenhagen,
in replacing the following standard preparations:

1. Clostridium perfringens antitoxin,
2. Clostridium septicum antitoxin,
3. Diphtheria antitoxin for the flocculation test.

ADOPTION OF INTERNATIONAL STANDARDS

The Committee approved the action of the Department of
Biological Standards, Hampstead, in setting up the following provi-
sional international standard preparations and defining the units
thereof:

1. Vitamin E (1941),
2. Heparin (1942),
3. Penicillin (1944).

These three provisional standards were adopted as definitive inter-
national standards.
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The Committee took note of the existence of a dry reference
preparation of staphylococcus p-antitoxin, set up at the Copenhagen
Institute, but decided to postpone the question of adopting it as an
international standard.

The Committee wished to express its warmest thanks to the
Directors of the Department of Biological Standards in Hampstead
and Copenhagen, for the initiative thus taken during the war
emergency.

REPLACEMENT OF DIGITALIS AND SULPHARSPHENAMINE STANDARDS

As an emergency measure, the Committee authorized the
Department of Biological Standards, Hampstead, to proceed imme-
diately with the preparation of the third international standard for
digitalis, to replace the second international standard, the stocks of
which are almost exhausted. It also recommended that the new
standard should consist of a mixture of a number of preparations
of the powdered leaves of Digitalis purpurea, each preparation
selected to conform as nearly as possible to the existing standard
preparation, and that the final mixture of these preparations be
subjected to comparative assays in a number of laboratories in
various countries. The results of these assays should be submitted
to the Committee with a view to the adoption of the final mixture
of powdered leaves as the third international standard. In the
meantime the Department of Biological Standards, Hampstead, was
authorized to issue the first international standard in place of the
second international standard, when the stocks of the second were
exhausted.

REPLACEMENT OF SULPHARSPHENAMINE STANDARD

The Committee authorized the Department of Biological Stan-
dards, Hampstead, to proceed with the selection of a suitable batch
of sulpharsphenamine to serve as the second international standard
for that substance and to arrange for its assay in comparison with
the first international standard in laboratories of various countries.
The results of these comparative assays would be submitted to the
Committee with a view to the adoption of this preparation as the
second international standard for sulpharsphenamine.

10



ON BIOLOGICAL STANDARDIZATION

STANDARDIZATION OF ANTIGENIC SUBSTANCES

1. Toxoids.

The Committee recommended that international preparations of
diphtheria and tetanus toxoids should be set up for reference in the
biological assay of these antigens, and that the generous offer of
Dr. VELDEE to provide specimens of the highly purified toxoids
recently prepared in the United States should be gratefully accepted.
After a preliminary examination by the Department of Biological
Standards, Copenhagen, these toxoids should be distributed to labo-
ratories in interested countries for examination with a view to their
suitability as international reference preparations. At the same time,
opinions should be invited from interested workers on the desirability
and possibility of adopting these preparations as international
standards for diphtheria toxoid and tetanus toxoid respectively
and of defining their activity in terms of units.

2. B.C.G.

The Committee agreed that it was at present impracticable to
set up a standard for B.C.G. vaccine. However, in order to meet the
urgent need for uniformity of the B.C.G. vaccines in current use, the
Committee recommended that:

(a) the original strain of B.C.G. kept at the Pasteur Institute,
Paris, should be made internationally available,

(b) the State Serum Institute, Copenhagen, which already
distributes on behalf of the Committee a number of the
international preparations, should also distribute the B.C.G.
strain,

(c) the preparation and use of the vaccine in each country should
be centrally co-ordinated.

3. Old Tuberculin and P.P.D.

The Committee recognized that, in addition to the existing
international standard for Old Tuberculin, there was a definite need
for an independent international standard for the Purified Protein
Derivative (P.P.D.) derived from Mycobacterium tuberculosis. A

11
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preparation of P.P.D. originally obtained by Dr. MADSEN and stored
for the duration of the war at the National Institute of Health,
Bethesda, is available and has already undergone preliminary com-
parative tests. The Committee recommended:

(a) that funds should be made available for the transport of
this preparation from Washington to the State Serum
Institute, Copenhagen, and

(b) that the State Serum Institute should organize a comparative
trial of this preparation by various workers with a view to its
adoption as international standard.

The Committee recommended that, when sufficient experimental
data on the P.P.D. preparation are secured, interested workers
should be invited to express their opinion upon the desirability and
possibility of defining the biological activity both of P.P.D. and of-
Old Tuberculin in terms of international units.

4. Other Antigenic Preparations.

After detailed discussion, the Committee considered that it was.
at present impracticable to set up standards for:

(a) Haemophilus pertussis vaccine,
(b) Vibrio cholerae vaccine,
(c) Pasteurella pestis vaccine,
(d) Smallpox vaccine,
(e) Yellow-fever vaccine.

The Committee was of the opinion, however, that progress in
these fields would be greatly facilitated by exchange of the relevant
strains of bacteria and viruses, and comparison of their antigenic
potency and its methods of assay.

As regards yellow-fever vaccine, the Committee felt strongly
that this vaccine, among others, should be standardized as soon as.
it is practicable to do so. In the meantime, close consultative liaison
should be established between the Expert Sub-Committee on Yellow
Fever (to be set up by the Expert Committee on Quarantine) and the
Expert Committee on Biological Standardization, particularly with
regard to the minimum requirements of yellow-fever vaccine intended
for use in conformity with the international sanitary regulations.

12
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HUMAN BLOOD ANTIGENS

1. The A B 0 Sy8tem.
The Committee recommended that international standards

for Anti-A serum and Anti-B serum should be established. To
this end a pooled sample of high potency human Anti-A serum and
one of Anti-B serum should be submitted to comparative tests by
various workers and their potency expressed in appropriate units.

2. The Rh System.

The Committee recognized two urgent problems concerning the
Rh antigens, namely:

(a) The provision of an agreed international nomenclature;

(b) The establishment of standard antisera for those Rh- antigens
which are important in medical and obstetrical practice.

The Committee decided to create an Expert Sub-Committee on
Rh antigens to study these two subjects and report on them. This
sub-committee is to consist of geneticists and hsoematologists, to be
proposed after consultation with interested workers in the various
countries.

ANTIBIOTICS

(a) The Penillins.'

The Committee considered that recent progress in the identifica-
tion and definition of the different penicillins does not at present
justify any change in the International Standard for Penicillin
(1944) or any redefinition of the unit of activity.

It was, however, considered desirable to set up as a reference
preparation a substantially pure specimen of penicillin K (IV).

(b) Streptomyein.2

The Committee considered that it was at present impracticable
to establish an international standard for streptomycin.

Nevertheless, to promote uniformity in the assay of streptomycin
potency, it is necessary to establish an international reference

See Annex 2.
2 See Annexes 1 and 2.
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preparation. The activity of this preparation should be expressed
both as milligramme-equivalents of pure streptomycin base according
to the current U.S.A. practice, and in provisional international
units, which should have substantially the same value as the S-unit
originally proposed by Dr. S. WAKSMAN.

Tii3 VITAMTNS

The Committee considered that the following problems in the
domain of vitamins were the most urgent:

(a) The replacement of the present international standard for
vitamin A, which is a preparation of #-carotene, by a.
standard consisting of a vitamin A ester.1

The existing international preparation of #-carotene should
then be established as an international standard for p-carotene, for
agricultural purposes.

(b) The replacement of the existing international standards for
vitamin D, which were respectively preparations of calciferol
(vitamin D2) and irradiated ergosterol, by an international
standard consisting of vitamin D3.2

The Committee decided to create an Expert Sub-Committee
on the Fat-soluble Vitamins to study these two subjects and report
on them, the members of the sub-committee to include experts
already at work on these problems.

The Committee also discussed the vitamins not yet standardized
and considered that they were either sufficiently well characterized
by physical and chemical means or at this stage so ill-defined in their
biological action as to preclude any attempt at standardization.

AN INTERNATIONAL SALMONELLA CENTRE3

The Committee discussed the proposal of Dr. J. 0RSKOV that the
International Salmonella Centre established in 1938 at the State
Serum Institute, Copenhagen, should be taken over by the World
Health Organization and its scope extended, under the name of

1 See Annex 3, doc. WHO.IC/BS/6.
2 See Annex 4, doc. WHO.IC/BS/8.
3 During its fourth session, the Interim Commision of the WHO, while ex-

pressing its appreciation of the internationally important work of the Salmonella
Research Centre in the State Serum Institute at Copenhagen, decided not to take
the Centre under its direct responsibility but to place the subject on the agenda
of the First World Health Assembly.
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International Enteric Centre, to include the dysentery, coliform and
Proteus groups of bacilli.

The Committee recommended that the International Salmonella
Centre should be taken over as such by the WHO, but that considera-
tion of the proposed extension of its activity to include the dysentery
and other intestinal bacilli should be deferred until the Committee
had consulted other experts in these fields.

Annex 1.

The Squibb Institute
Dr. M. V. VELDEE, for Medical Research,
Chief, Biological Control Lab., New Brunswick, N.J.
National Institute of Health,
Bethesda 14, Maryland. 28 May 1947.

Dear Doctor VELDEE,
This is in reply to your letter of 20 May in which you ask me for my views

regarding the possibility and advisability of establishing an international strepto-
mycin standard. As to the desirability of setting up such a standard now, I feel
that I am not sufficiently familiar with all of the facts which need to be considered
in this connexion (clinical outlook, Food and Drug Administration policy, etc.) to
express a definite opinion. Offhand I might say that such a step would seem to
be justified only if the prospects for the widespread use of the drug in tuberculosis
and other infections in which it has shown promise continue to be reasonably
favourable. Certainly the large-scale production and clinical use of streptomycin
in this country is likely to increase yet for some time to come, even if its thera-
peutic value should eventually prove very limited, but this should of course not
prejudice the question whether its standardization on an international level should
be undertaken now or better deferred. Another point which should perhaps be
taken into consideration is that a number of laboratories, including Dr. Waksman's,
are carrying on the search for more effective and less toxic streptomyces anti-
biotics, and that it is quite possible that streptomycin will eventually be replaced
by a more efficacious agent of the same general type.

I hope I am correct with the impression that the real purpose of your inquiry
is to ascertain my views on the selection of a suitable standard preparation, if the
discussion in Geneva ever leads up to that point. I think you will agree with the
principle that the standard should be, if possible, a single chemical individual in
the highest state of purity which can be attained with the present preparative
procedures and documentations with the methods of purity control available now.
In the case of streptomycin this means that the preparation should be free not
only of biologically inert impurities, but also of related antibiotically active sub-
stances. As you probably know, at least one such closely related entity, strepto-
mycin B, exists and has been isolated and characterized in our laboratory (Fried
& Titus, J.B.C. 168, 391 (1947)). That its occurrence is not confined to our own
commercial preparations would appear from the fact that certain fractions obtained
at Pfizer's resembled pure streptomycin B in their behaviour in diflerential biolo-
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gical and chemical tests, particularly in their relatively high activity toward E.
typhosa. Although still other antibiotically active substances may be present in
culture broth, we have obtained so far no clear-cut evidence indicating their
occurrence in the purified commercial preparations.

Since streptomycin A is far more potent towards most test organisms than
streptomycin B and accounts for the greater part of the activity in the purified
preparations now marketed, the standard should obviously be a pure preparation
of this species. It would lead too far afield to outline here the procedures used for
the separation of the two entities, the biological and chemical characteristics of
streptomycin A and the methods by which the homogeneity of a given preparation
can be ascertained. I might only mention that the principle of counter-current
distribution as briefly described by Fried and Titus (J.B.C., 168, 393 (1947)), has
been highly instrumental in purity control, and that the original method has
meanwhile been considerably improved so that a fairly accurate analysis of mix-
tures of the two streptomycins is now possible.

The next consideration would be the selection of a suitable salt of strepto-
mycin A. In practice there are only three salts which have the properties required
for a standard preparation in regard to solubility and the absence of unphyisological
anions. These are the (tri) hydrochloride, the (sesqui) sulfate, which are both
amorphous, and the crystalline calcium chloride double salt (C21H390,2N7.3HCl)2.
CaCl2 first described by Folkers et al., J.A.C.S., 67, 1866 (1945). All three salts
are hygroscopic under normal atmospheric conditions, this property being most
pronounced in our experience with the double salt and least with the sulfate. The
calcium chloride double salt is usually purified by recrystallization by methanol
and then contains varying amounts of this solvent and of water. In completely
solvent-free form it can be obtained only by prolonged drying at elevated tempe-
rature, which, however, may lead to some decomposition. The sulfate and the
hydrochloride are not much better in this respect because they always contain
varying amounts of water unless one dries them under very rigorous conditions.
These two salts are usually prepared in "

pure
" state by decomposition of water-

insoluble crystalline salts such as the helianthate and the reineckate. However,
the fact that they are derived from crystalline preparations does by no means

guarantee their chemical purity, because the usual run of crystalline helianthates
and reineckates even after several recrystallizations may still contain strepto-
mycin B and even biologically inert basic substances such as streptidine. Further-
more, one cannot be sure that in the regeneration of the hydrochloride or sulfate
from the crystalline derivatives, some impurities may not be introduced. In this
latter respect the calcium chloride double salt is superior for thefollowing reasons:
although even in this case crystallinity dces not necessarily mean chemical purity,
it can be said with assurance that the double salt will be free from streptomycin B
(unless the starting material used for its preparation contains an inordinately high
amount of the latter) and also of other bases. This is due to the fact that neither
streptomycin B nor the basic impurities are precipitated by CaCl9 under the
conditions used.

It is for the reasons just outlined that I would recommend adopting the calcium
chloride double salt as the standard substance. Its disadvantages-namely, hygro-
scopicity and the presence of unstochiometrical amounts of solvents-obtain, as

mentioned above, with all the water-soluble salts and simply will have to be taken

16
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into account. Perhaps Dr. WELCH, from his acquaintance with the properties
and history of different calcium chloride double salt specimens submitted by pro-
ducers, has some information as to how a solvent-free, fully active preparation
or one with well-defined and reproducible solvent content, could be secured. The
problem of hygroscopicity will of course have to be met by keeping and dispensing
the standard under rigorously defined conditions of temperature and humidity.

I assume that it is not necessary to go here into biological and chemical methods
by which such a standard preparation will have to be characterized and defined,
since such details will probably be delegated to a sub-committee for later action
after agreement on the principle points has been reached by your Committee.

In the hope that these remarks will be of some assistance to you in your deli-
berations in Geneva.

Yours very sincerely,

(Signed) 0. WINTERSTEINER.

Annex 2.

Federal Security Agency,
Dr. AI. V. VELDEE Food and Drug Administration,
Chief, Biological Control Lab., Washington, D.C.
National Institute of Health,
Bethesda 14, Maryland.

3 June 1947.

Dear Doctor VELDEE,

Following our recent conversation in mv office, you suggested that I briefly
outline my thoughts concerning the development of an international standard for
streptomycin and international standards for penicillins other thail penicillin G.

We have had, for over a year, a working standard for streptomycin.. The
standard consists of streptomycin sulfate having an activity of 400 microgrammes
per milligram when streptomycin base is assigned a value of 1,000 microgrammes per
milligramme. This working standard appears to be in line with the originalWaksman
standard against which we have tested it in a collaborative assay (one microgramme
is equivalent to one Waksman " S " unit). After the working standard was estab-
lished, we started a project to set up a master standard consisting of crystalline
calcium chloride trihydrochloride double salt of streptomycin. Two companies
submitted material which was pooled and recrystallized and collaborative assay
performed. To make a long story short, we found that instead of a single strepto-
mycin, there appears to be at least three. Although the proposed master standard
appeared to be a single type of streptomycin, on careful analysis it appears to
contain at least one other type. It seemed therefore not advisable to attempt to
set up a master standard at this stage with the knowledge that it could not be
reproducible. It seems to me that the establishment of an international standard
would be premature at this time. We are currently at work on the master standard
and have hopes that we will eventually be able to set up a crystalline streptomycin
consisting of a single type. We shall be glad to make available to the international
group our data at that time.

2
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I do not feel that it is advisable to set up international standards for any of
the four remaining types of penicillins-namely, F, X, K and dihydro F. I feel
that the penicillin G standard is quite adequate for our work. Penicillin X,
although more active than penicillin G against certain organisms, is very difficult to
produce commercially and unless we can show that penicillin X has a qualitative
advantage over penicillin G, I think it unlikely that the manufacturers in this
country will attempt to produce it in quantity. The activity of penicillins F and
dihydro F appear to be comparable in man to that of penicillin G. No attempts
have been made in this country to produce commercially these fractions as crys-
talline material. Penicillin K, as you know, is somewhat less active than the other
penicillins and it definitely will not be produced in this country as a separate
crystalline material.

Briefly, then, I believe that it is premature to attempt to set up an international
standard for streptomycin at this time and I do not believe that international
standards for penicillins other than penicillin G .are needed.

Very truly yours,

(Signed) Henry WELCH,
Chief, Division of Penicillin
Control and Immunology.

Annex 3.
CURRENT PROBLEMS OF VITAMIN A STANDARDIZATION

(Note by the Accessory Food Factors Committee of the Medical Research Council,
England.)

International S,Aandard Subdtance.

During the war-years, the supply of the beta-carotene international standard
ran out and had to be replaced. This was satisfactorily done, and an amount of
20 g. of crystalline material, having the physical characteristics as appended, was
placed in the hands of the Director of Biological Standards at Hampstead. This
material is chemically and physically indistinguishable from the crystalline material
of the 1934 standard. It is, however, a matter of prime importance for early
discussion, whether the beta-carotene standard should be continued alone or
whether it should be replaced or supplemented by a preparation of vitamin A
other than cod-liver oil, which last has not shown satisfactory stability.

The vitamin A Sub-Committee considered that the crystalline beta-carotene
should be continued as an international standard for estimating carotene; the
pure substance should be defined, and the procedure of preparing and issuing the
standard preparation should be reconsidered.

For the International Conference planned to take place in 1939, the Vitamin A
Sub-Committee made a study of the suitability of vitamin A beta-naphthoate to
be used in place of or together with the existing beta-carotene standard, and
determined the value for the conversion factor, relating the spectrophometric (E)
value and the biological value expressed in international units. The naphthoate
ester was found satisfactory from the point of view of stability, and the value

18
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arrived at for conversion factor, based on this and two previous trials, was 1740
(Nature, 1943, 151, 535).

The naphthoate is not, however, easily available, and the acetate appears
more suitable but, before it could be adopted, it would be necessary to have satis-
factory information on its biological value in terms of beta-carotene, and on its
stability and physical constants.

Continuity of the Intertinal Unit.
When the international unit was first defined in terms of the international

beta-carotene preparation, and the U.S.P. unit was first defined in terms of the
U.S.P. Reference cod-liver oil, the two were believed to be of the same magnitude.
Whether this was originally the case or not, it is not now possible to say but it
appears certain that it is no longer so, and that the U.S.P. unit has only about
7/8ths of the value of the international unit. This state of affairs should be recog-
nized so that continuity in the value of the international unit, which scienti-
fically is of the greatest importance, may be maintained.

Spectrophotomeric E8timation of Vitamin A in Oils and Concentrates.
The physical and chemical properties of vitamin A alcohol and ester (acetate)

should be re-defined in order that they may be accurately correlated with the
biological activity.

Methods should be established for measuring, in oils and concentrates, that
fraction of the total absorption near 328 is which is really due to vitamin A, and
is not caused by irrelevant substances which have no vitamin A activity. It would
be an advantage if the procedure for colorimetric estimation of vitamin A could
be similarly established.

Biological Estimation of Vitamin A.
Before adoption of vitamin A acetate as an international standard the weight

of a vitamin A preparation equivalent for the rat to 0.6 ptg. beta-carotene should
be ascertained, and it should be considered whether any recommendation could
be made concerning the amount of tocopherols which should be included in the
basal diet of animals to be used in tests with vitamin A or carotene. Since toco-
pherols in certain circumstances exercise at not necessarily equal sparing action
on both these substances, their presence in, or absence from, the diet cannot be
ignored.

Magnitude of the Conversion Fador for relating Results of Biological Tests for
Vitamin A with those of Spedrophotometric Tests inOils and Concentrates.
This matter should be fully discussed. The value of 1600 was provisionally

fixed for this conversion factor by the International Conference of 1934. It has
been officially in use ever since. Results of three series of co-operative tests, each
involving nine or ten laboratories and organized by the Vitamin A Sub-Committee,
gave an average value of 1740 (Nature, Lond. 1937, 189, 467; 1939, 148, 22; 1943,
151, 535).

In the U.S.A. a value of 2000 has been commonly used; it would appear to be
appropriate to the U.S.P. unit and not to the international unit, the former being,
as already mentioned, somewhat the smaller.

19
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Other larger conversion factors have been claimed, such as that of 3000 for
the German preparation, Vogen, but recent evidence indicates that this claim was
unjustified.

Annex 4.

DRAFT PROPOSAL FOR THE ESTABLISHMENT OF A VITAMIN D3
INTERNATIONAL STANDARD OF REFERENCE

(Note by the Accessory Food Factors Committee of the Medical Research Council,
England.)

The present international standard of reference for vitamin D is a solution of
irradiated ergosterol in olive oil. It contains 1,000 international units of vitamin D
per gramme. In addition to calciferol (vitamin D2) it also contains other products
of irradiation of ergosterol-e.g., lumisterol, tachysterol, toxisterol, etc. Obviously
it would be preferable to have a pure preparation of vitamin D as standard, and
in 1934 the Second International Conference on Vitamin Standardization recom-
mended that " when the present international standard solution is exhausted, or
if it should become unsatisfactory for any reason, it should be replaced by an
equivalent solution of pure crystalline vitamin D in olive oil of such strength that
1 mg. contains 0.025 microgrammes of crystalline vitamin D ". Specifications for
certain physical constants for crystalline vitamin D were given, though with
further work on the subject the limits allowed have proved to be unnecessarily wide.

However, a further possibility has recently presented itself-i.e., the adoption
of a sample of vitamin D3 as the international standard of reference. This can
now be obtained in a pure state. The advantage ofhaving vitamin D3 as a standard
of reference is that it could be used for determining the vitamin D content of oils
intended either for human or for animal and poultry feeding. The antirachitic
activity of cod-liver oil is largely due to the presence of vitamin D3. Since vitamin
D3 and vitamin D2 are, weight for weight, equally effective in the rat and probably
also in the human being (Bull. Health Organ., L. of Nat. 9, 425, 1940/41), vitamin D
preparation intended for human beings can be standardised by tests on rats. But
vitamin D2 (calciferol) is relatively ineffective for the chick, and therefore the
vitamin D2 standard cannot be used in the determination of the vitamin D content
of preparations intended for poultry-feeding. The adoption of one international
standard of reference for all vitamin D determinations would simplify matters
for clinicians, pharmacists, veterinarians and farmers.

It is, however, conceivable that vitamin D3 may prove to be unsuitable for
the assay of some types of vitamin D including preparations containing D.. If
so, the Committee on Biological Standards might have to maintain standards for
both vitamin D2 and vitamin D3. In any case, circumstances might arise later
when comparison with D2 seemed desirable. It is therefore urged that, in addition
to a vitamin D3 standard, a vitamin D2 standard should be retained and the present
solution of irradiated ergosterol should be replaced by a solution of calciferol as
indicated in the report of the last International Conference on Vitamin Standard-
ization.


