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The Third International Reference Preparation
of Egg Lecithin

P. KRAG, M.D.' & M. WEIS BENTZON 2

The Third International Reference Preparation of Egg Lecithin was produced (in a
quantity of5000 ml) at the WHO Serological Reference Centre, Copenhagen, and assayed
in 1958 against the Second International Reference Preparation by four laboratories in
three countries. Complement-fixation and slide-flocculation tests were used. The new
preparation was found acceptable, and its establishment was authorized by the WHO
Expert Committee on Biological Standardization.

The average log,, titres and results of analyses of variances are shown. The variances
were of the usual order ofmagnitude, and the differences in titre between antigens containing
the Second and the Third International Reference Preparations variedfrom -0.011 to 0.116;
only one of the differences exceeded the 5% limit of significance.

The use of the Third International Reference Preparation in tests for the acceptability
of lecithin preparations is described.

The international work leading to the establish-
ment in 1951 of the First International Reference
Preparations of Cardiolipin and Lecithin (WHO
Expert Committee on Biological Standardization,
1952) was done on beef heart lecithin as well as egg
lecithin; one of these two products in purified form
was an essential component of the cardiolipin
antigen described by Pangborn and co-workers
(Pangborn, 1945, 1947, 1951; Pangborn et al., 1951).
The work followed the same lines as described for

cardiolipin (Krag & Bentzon, 1959).
The First International Reference Preparation of

Egg Lecithin was provisionally established in 1951 by
the WHO Expert Committee on Biological Stand-
ardization (1952). The quantity was calculated to
cover a period of two years only, as the stability of
the preparation was not definitely known at that
time. It was replaced, in 1953, by the Second Inter-
national Reference Preparation 3 (World Health
Organization, 1954).

In the assay on which the establishment of the
Second International Reference Preparation was
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' International Reference Preparations of Beef Heart

Lecithin were also established (the first in 1951, the second
in 1953), but as the demand for beef heart lecithin diminished
in the following years, no further replacement has been made.
The remaining stock of the Second International Reference
Preparation of Beef Heart Lecithin is now small.

based 12 different laboratories participated, using
altogether 16 methods. Among the participants were
the laboratory of the New York State Department
of Health, Albany, N.Y., the WHO Serological
Reference Centre in Copenhagen and several
laboratories directed by members of the WHO
Expert Advisory Panel on Biological Standardiza-
tion.
During 1954 it was found that egg lecithin in

alcohol solution in sealed ampoules was reasonably
heat-stable, no significant reduction in activity being
observed after storage at 37°C for three months or
at 56°C for two weeks. It was therefore concluded
that a third International Reference Preparation
might cover the needs for at least five or six years.
The material for a third International Reference

Preparation was obtained from theWHO Serological
Reference Centre in Copenhagen. Three lots of egg
lecithin, each of which was found acceptable in
preliminary tests, were mixed and the pool was sub-
jected to an international collaborative assay and
finally established in 1959 as the Third International
Reference Preparation of Egg Lecithin by the WHO
Expert Committee on Biological Standardization
(1960).

Other steps were also taken by the World Health
Organization to promote the use of acceptable
lecithin preparations and to facilitate the production
of such preparations. The monograph, Cardiolipin
antigens, by Pangborn and co-authors in 1951,
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followed by a second edition in 1955, contains a

chapter on lecithin. Descriptions of egg lecithin and
information on testing for purity and reactivity were
published in the Annex to the International Pharma-
copoeia (World Health Organization, 1955).
The Third International Reference Preparation of

Egg Lecithin consists of 5000 ml of purified lecithin
dissolved in absolute ethanol. It contains 28.33 mg
lecithin per ml, calculated from the dry weight. The
lecithin concentration calculated from the chemical
assay of its phosphorus content is 26.7 mg/ml. It is
distributed in brown Pyrex ampoules: 142 ampoules
of 4 ml each, 262 ampoules of 8 ml each and 143 am-
poules of 16 ml each.
The thermostability was found acceptable, as the

lecithin in the above ampoules when exposed to
56°C for a period of 14 days could be used in antigens
with only slightly reduced reactivity; the observed
reduction in titre (0.012) was not significant.

INTERNATIONAL COLLABORATIVE ASSAY

The international collaborative assay of the
proposed third International Reference Preparation
was undertaken in 1958 in the following laboratories:
Statens Seruminstitut, Copenhagen, Denmark;
Faculte de Medecine et de Pharmacie, Bordeaux,
France; New York State Department of Health,
Albany, N. Y., USA; and Venereal Disea Resesearch
Laboratory, Chamblee, Ga., USA.
Two antigens were each prepared in duplicate: the

reference antigen, containing the International Re-
ference Preparation of Cardiolipin, the Second
International Reference Preparation of Egg Lecithin,
and cholesterol (these duplicate lots of antigen are

hereafter referred to as IRP 11 (a) and (b)); and the
test antigen, containing the proposed third Inter-
national Reference Preparation of Egg Lecithin, the
International Reference Preparation of Cardiolipin,
and cholesterol (these duplicate lots of antigen are

hereafter referred to as IRP III (a) and (b)). All
antigens contained the same proportions of their
respective constituents.

Antigens for complement-fixation (CF) test and
for slide-flocculation tests were prepared for each
laboratory.
Each laboratory tested 32 reactive sera, mostly

from syphilitic patients, and 200 non-reactive sera.

The tests were carried out over an eight-day period in
order to reduce the important day-to-day component
of the standard error (SE), and the steps necessary to
ensure a non-biased reading were arranged for.

The results were reported in detail to the WHO
Serological Reference Centre, Copenhagen, for
statistical evaluation.

Titres based upon logl0 values were estimated
following the Kiirber method (1931). An analysis of
variance was done for each method and laboratory.

RESULTS

The variances are shown in Table I (it should be
noted that the numbers of the laboratories in the
tables do not correspond to the order in which the
laboratories have been listed above). The results
from Laboratories 1 and 3 showed so little variation
between antigens that there was no basis for an
analysis. The CF results were identical for all but
five sera in Laboratory 1 and for all but four sera in
Laboratory 3, while slide test results were identical
for all but one serum in Laboratory 1. Laboratory 3
had previously obtained similar frequencies of
identical results. Laboratory 1 had previously
obtained a higher variability when examining less
reactive sera and using a more differentiated reading
system. This may explain the present reduction in
variability.
From the analysis of variance were excluded 19

sera from Laboratory 2 (atypical reactions or zone
phenomena) and two sera from Laboratory 4 (very
flat slopes of the haemolysis curves). Twelve of
these 19 excluded sera from Laboratory 2 were
reactive (log10 titres, 0.15-0.64) with one, two or

TABLE I
ANALYSIS OF VARIANCE OF LOG,o TITRES OBTAINED
WITH SLIDE-FLOCCULATION TESTS AND COMPLEMENT-
FIXATION TESTS IN THE COMPARISON OF IRP II

WITH IRP IlIl

Experimental Interaction Variance
error antigen/days ratio

Labora- _2
tory 2 degrees degrees v'= 2torys2 |of s2 of 2

1 freedom 2 freedom 81

Slide test

2 0.003751 18 0.034480 18 9.19 a

4 0.004717 69 0.014621 21 3.10 a

CF test

2 0.001111 69 0.001520 21 1.37

4 0.000564 75 0.001534 24 2.72 b

aV. exceeds the 0.1 % limit of significance.
b V2 exceeds the I % limit of significance.
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three of the four antigens; the results show a tend-
ency to higher reactivity with antigen IRP II than
with IRP III, contrary to the results with the 13 sera
included in the evaluation.

Table 1 shows that the variances for interaction
antigen/days are greater than the variances due to
experimental error. The variance ratio was signifi-
cant for the slide tests in Laboratory 2 and for both
types of test in Laboratory 4. The variances for
Laboratory 2 were smaller in this assay than in
previous assays, while Laboratory 4 showed vari-
ances at the same level as in previous assays.

Slide test results
Table 2 shows that the differences between average

results obtained in Laboratories 1 and 3 are prac-
tically zero. Laboratories 2 and 4 showed a wider
range of results for IRP III than for IRP II. Both
also showed a positive difference between the average
titres obtained with IRP III and IRP II. This
difference is only significant for Laboratory 2
(0.1158), where the estimates were based upon 13
sera only, as explained above.

Complement-fixation results
Here again, the differences between average

results obtained in Laboratories 1 and 3 are prac-

tically zero (Table 3). Laboratories 2 and 4 again

TABLE 2
AVERAGE TITRES FOR ABOUT 30 SERA OBTAINED IN
SLIDE-FLOCCULATION TESTS USING DUPLICATE

ANTIGENS CONTAINING IRP II AND IRP III

Laboratory
Antigen

I 2a 3 4

IRP III (a) 1.0339 0.8629 1.6418 1.0221
IRP III (b) 1.0315 0.9816 1.6418 0.9833

IRP 11 (a) 1 0315 08310 1.6418 0.9639
IRP 11 (b) 1.0315 0.7819 1.6418 0.9711

Total average 1.0321 0.8644 1.6418 0.9851

IRP III (a)-(b) 0.0024 0.1187 0.0000 0.0388
IRP 11 (a)-(b) 0.0000 0.0491 0.0000 0.0072

IRP III-IRP II +0.0012 +0.1158c 0.0000 +0.0352
iSEb 0.051 0.022

a Only 13 sera Included.
b SE calculated from the s2 values in Table 1.
c The difference exceeds the 5 % limit of significance.

TABLE 3
AVERAGE TITRES FOR ABOUT 30 SERA OBTAINED IN
COMPLEMENT-FIXATION TESTS USING DUPLICATE

ANTIGENS CONTAINING IRP II AND IRP III

Laboratory
Antigen 1 2 3 4

IRP III (a) 1.3347 1.3767 1.7475 1.1025
IRP III (b) 1.3347 1.3901 1.7510 1.0778

IRP 11 (a) 1.3335 1.3804 1.7522 1.1119
IRP 11 (b) 1.3347 1.3804 1.7475 1.0908

Total average 1.3344 1.3819 1.7496 1.0957

IRP III (a)-(b) 0.0000 0.0134 0.0035 0.0247 a
IRP II (a)-(b) 0.0012 0.0000 0.0047 0.0221 b

IRP III-IRP 11 +0.0006 +0.0030 -0.0006 -0.0112
SE c 0.0070 0.0067

a The difference exceeds the 1 % limit of significance.
b The difference exceeds the 5 % limit of significance.
c SE calculated from the s2 values in Table 1.

obtained results in a wider range for IRP III than
for IRP II; in Laboratory 4 these differences in
range exceeded the 1 % and 5% limits of significance
respectively. The differences between the average
titres obtained with IRP III and IRP II are non-
significant and without concordance (Laboratory 2,
+0.003; Laboratory 4, -0.011).
The 200 non-reactive sera chosen in each labor-

atory in no case reacted with any of the four antigens.
Table 4 shows the differences between three

preparations-the First, Second and Third Inter-

TABLE 4
COMPARISON BETWEEN THE FIRST, SECOND AND THIRD

INTERNATIONAL REFERENCE PREPARATIONS OF
EGG LECITHIN

Laboratory
Preparation Method 1 borator

Slide test 0.022 0.065 -0.032
IRP Il-IRP I

CF test -0.005 -0.011 -0.005

Slide test 0.001 0.116 a 0.000 0.035
IRP 1I1-IRP II

CF test 0.001 0.003 -0.001 -0.011

a Only 13 sera included.
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national Reference Preparations-based upon results
from the four laboratories which took part in both
international assays in 1953 and 1958; all the differ-
ences vary between -0.03 and +0.07, except the
difference between IRP III and IRP II obtained with
the slide test in Laboratory 2 (0.116).'

CONCLUSION

The participants in the assay have agreed that
the new lecithin preparation was acceptable as a
replacement for the Second International Reference
Preparation of Lecithin, and, following the authori-
zation given in 1958 by the WHO Expert Committee
on Biological Standardization, the Third Inter-
national Reference Preparation of Lecithin was
therefore established in 1959 (WHO Expert Com-
mittee on Biological Standardization, 1959, 1960).
The Third International Reference Preparation of

Lecithin is intended for comparative assays with
lecithins produced in national laboratories or
procured elsewhere. A new lecithin is acceptable for

use in the serology of syphilis if, having passed the
chemical tests (phosphorus, nitrogen and iodine
value), it shows the same reactivity as the Inter-
national Reference Preparation of Lecithin when
combined with the International Reference Prepara-
tion of Cardiolipin and a good cholesterol. A valid
comparison must include tests of both reactive and
non-reactive sera, repeated over several days. It is
recommended that the reactive sera be tested in a
dilution series with less than twofold dilution steps
and that each antigen be tested in duplicate.

Differences in results obtained with a new batch
of lecithin and with the International Reference
Preparation are acceptable only if not of greater
magnitude than the differences found between two
cardiolipin antigens both composed in the same
proportions of the International Reference Prepara-
tions.
A new batch of lecithin is not acceptable if the

antigens containing it produce a greater variability
of results than that usually experienced in the testing
laboratory with accepted batches of lecithin.

RtSUMt

La Troisieme Preparation intemationale de Reference
de Lecithine d'aeuf elaboree sous forme d'un lot de
5 litres au Centre OMS de Reference serologique, a
Copenhague, a ete comparee a la Deuxieme Preparation
intemationale de Reference, dans quatre laboratoires de
trois pays. On a utilise a cet effet les epreuves de fixation
du complement et de floculation sur lame. La nouvelle
preparation, etant satisfaisante, a ete etablie comme
preparation internationale de reference par le Comite
OMS de la Standardisation biologique.
La Troisieme Preparation internationale de Reference

doit servir de substance de reference pour l'evaluation des

lcithines preparees dans les laboratoires nationaux, ou
importees. Une nouvelle lecithine est acceptable pour les
tests serologiques de la syphilis si, ayant satisfait aux
epreuves chimiques relatives au phosphore, 'a 1'azote et
A l'indice d'iode, elle presente la meme reactivite que la
Preparation intemationale de Reference de Lcithine,
combinee a la Preparation internationale de Reference de
Cardiolipine et A un bon cholesterol. Pour etre valable, la
comparaison doit porter sur des serums reagissants et
non reagissants, les epreuves etant effectuees au cours de
plusieurs jours.
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