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The Second International Standard
for Chorionic Gonadotrophin

D. R. BANGHAM 1 & B. GRAB 2

As stocks of the first International Standardfor Chorionic Gonadotrophin were running
low, the WHO Expert Committee on Biological Standardization authorized the National
Institute for Medical Research, London, in 1960 to proceed with arrangements to replace
it. This paper describes the nature and handling of the proposed replacement material,
its assay by nine laboratories in six countries, and its establishment as the second Inter-
national Standard for Chorionic Gonadotrophin, with a defined potency of 5300 Inter-
national Units per ampoule. The International Unit of Chorionic Gonadotrophin is defined
as the activity contained in 0.001279 mg of the second International Standard.

In 1960 the Expert Committee on Biological
Standardization of the World Health Organization
was informed that stocks of the first International
Standard for Chorionic Gonadotrophin were running
low. The Committee accordingly authorized the
National Institute for Medical Research, London,
to proceed with arrangements to replace it. After
consultation, it was decided that material of medium
potency should be used, since highly purified
material tends to be unstable.

This report describes the material which was
obtained, its distribution into ampoules, the analysis
of the results of the collaborative assay in which it
was compared against the first International
Standard, and the definition of the International
Unit for the second International Standard on the
basis of this assay.

THE FIRST INTERNATIONAL STANDARD

The first International Standard for Chorionic
Gonadotrophin (Bull. Hlth Org. L.o.N., 1939) was
established at the Third International Conference
on the Standardization of Hormones, held in Geneva
in 1938.
The Standard consisted of 2854 ampoules each

containing twenty-five 10-mg tablets. The tablets
were prepared from a pool of six different contribu-
tions of chorionic gonadotrophin diluted with

1 Director, Department of Biological Standards, National
Institute for Medical Research, London, England.

2 Health Statistical Methodology, World Health Organiza-
tion, Geneva, Switzerland.

lactose which had been mixed as a dry powder.
Each tablet weighed approximately 10 mg and the
potency was 10 International Units per milligram
(10 lU/mg).

THE SECOND INTERNATIONAL STANDARD

The bulk material
N. V. Organon (Oss, Netherlands) generously

supplied 10 g of a single batch of chorionic gonado-
trophin. The material was prepared from human
urine of the first three months of pregnancy and
the purification carried out according to the method
of Katzman et al. (1943). This included adsorption
on permutit and elution with an ammonium-
acetate alcohol mixture, followed by precipitation
with excess alcohol and removal of pyrogens with
calcium phosphate. The solution was sterilized by
filtration and after washing with ether was dried
in vacuo.
The material was received at the National Institute

for Medical Research in February 1961 in a single,
sealed, glass-stoppered bottle and immediately
stored in a polyethylene bag containing anhydrous
silica gel, at -10°C in the dark. Dr J. Lens of
N. V. Organon supplied the following information
on the bulk powder:
1. Its potency is 2180 IU/mg (1970-2410 IU/mg).
2. It contains no oestrogens as determined by the

British Pharmacopa?ia (1958; p. 167) test.
3. It complies with the specifications for pyrogenicity

according to the British Pharmacopdeia (1958; p. 947)
and the United States Pharmacopeia XVI (1960).
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Distribution into ampoules
In April, 9.918 g (weighed without previous

further drying) were dissolved in 60 ml of 0.5%
lactose in glass-distilled water. The solution was

centrifuged at 12 000 g for 20 minutes at +4°C and
the supernatant removed and diluted with lactose
solution to 4000 ml. This was distributed in
approximately 1-ml amounts into 3850 ampoules,
each ampoule containing the same amount to
within 0.5%; this represents about 7 mg of a

mixture of lactose and powder per ampoule. The
preparation was dried in a shelf freeze-drier and
the ampoules stored over P2O0 in evacuated desic-
cators. After two weeks the ampoules were con-

stricted and dried for a further two weeks over
P2O5 in evacuated desiccators. The latter were then
filled three times with pure dry nitrogen and the
ampoules taken out and sealed. Ampoules were

subsequently checked for cracks and pinholes, and
then stored at -10°C in the dark.
Check assays against the first International

Standard were performed by Dr G. A. Stewart of
Burroughs Wellcome & Co., who found a potency
of 4998 IU/ampoule (confidence limits (P=0.95):
4707-5308).

Suitable precautions being taken to prevent
moisture pick-up, 10 ampoules were opened and

the freeze-dried material from each ampoule was

weighed immediately. The average weight of the
contents was 6.78 mg/ampoule; the maximum
difference between ampoule contents was 1%.

COLLABORATIVE ASSAY

Eleven laboratories in seven countries were

invited to take part in the collaborative assay; of
these, nine laboratories in six countries agreed. A
list of participants is given in Annex 1, but through-
out this report participants are referred to by
numbers which do not necessarily correspond to
the order in which they are listed.

Participants were asked to compare the biological
activity contained in ampoules of the proposed
second International Standard in terms of the first
International Standard using at least two recognized
methods of assay. All raw data were returned to
the National Institute for Medical Research and
subsequently analysed by the Health Statistical
Methodology unit of the World Health Organization.

Data

The results of 88 assays were received. Table I
lists the number of assays performed by each
laboratory with various test methods. The assay

TABLE I
NUMBER OF ASSAYS a PERFORMED BY EACH LABORATORY WITH VARIOUS TEST METHODS

Test method
rato ry tal

N. number Seminal Immuno-Nabo.atory J of assays vesicle Prostate Uterine Ovarian OAAD Vaginal Spermiation logical
weight weight weight weight smear assay

1 18(2) - - 5(1) - 8 5(1) - -

2 12 4 4 4 - - ---

3 7 2 2 - -3--

4 8 (2) 2 2 2 2 (2) - _ _ _

5 3 - 1

6 10 4 - - 4 2 ---

7 12 - 3 - - 4 5 - -

8 9 3 ------6

9 9(2) - 2 2 2(2) 3 - - -

All_
laboratories 88 (6) 15 13 14 (1) 8 (4) 17 14 (1)1 6

a Numbers in parentheses indicate numbers of assays whose results were not used for the final statistical evaluation. Thus
the final evaluation was based on a total of 82 assays.
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methods used included all of those in common use.
Statistical analysis was carried out on all assays
separately, but for the over-all evaluation of potency
of the proposed second International Standard the
results of six assays were rejected as invalid on the
grounds of lack of significant regression or lack of
parallelism or because of curvature.

Analysis of individual assays
Response metameters taken were the weights of

organs in rats for the assays performed with the
seminal vesicle, prostate, uterus and ovary test
methods (Laboratory 9 used mice for its uterine
and ovarian weight method). For the ovarian
ascorbic acid depletion (OAAD) method the
response metameter was the amount of ascorbic
acid contained in the ovary (in rats) expressed in
mg per 100 g of ovary. Laboratories 1 and 7 used
the same animals twice, performing one test on
the ovary on one side followed by a second test
on the other.

Linearity of the regression was not always
satisfactory. However, since the log dose-response
lines curved in either direction with equal frequency,
no transformation was used.
Diagrams plotting the mean and variance of the

response metameters (organ weights) tested for the
five methods failed to reveal any clear correlation
between the mean organ weight and the variance of
the individual organ weights (or between mean and
variance of ascorbic acid in mg per 100 g). The
largest coefficients of variation were observed in
assays performed by the prostate weight and uterine
weight methods.

Regression analysis
Regression analysis was carried out for all

82 valid assays. The square root of the within-dose
mean square was taken as the experimental error.
Laboratories 2 and 4 used groups of litter-mate
rats; the between-litter variance was estimated and
the experimental error reduced accordingly. Dose-
response lines were tested statistically for linearity
and regression. The log potency and its variance
and weight W. (as reciprocal of the variance) as
well as the potency of the proposed second Inter-
national Standard were computed for each assay.

Probit analysis was used for those assays (vaginal
smear and spermiation in toads) where the response
metameter was expressed as a proportion of positive
reactions.

Laboratory 8 performed six immunological
assays by means of the haemagglutination-inhibition
reaction of HCG-coated red blood cells in the
presence of rabbit HCG antiserum (HCG=human
chorionic gonadotrophin). The potency of the
proposed second International Standard was com-
puted from the ratio of dilutions of the two prepara-
tions of human chorionic gonodotrophin which gave
the end-point reaction.

Combination ofestimates ofpotency
For each test method the arithmetic average log

potency of all the individual assays was computed,
irrespective of their origin (laboratory), and the
geometric mean potency obtained by taking its
antilog value. The weighted average log potency
was also computed for the assays performed with
the prostate weight and ovarian weight methods,
since only for these two methods did X2 values for
heterogeneity not reach the level of significance.
Heterogeneity of log potencies for each test method
was investigated within laboratories and between
laboratories with the X2 test. The standard error
of each individual log potency was computed, but
it was not used for the appraisal of the precision
of the average log potency, since it did not make
allowance for the significant variation which often
existed between assays. For this reason the mean
potencies for each test method were weighted by
the reciprocals of their variances (W2) calculated
directly from the distributions of individual log
potencies.

Finally, an attempt was made to combine the
results obtained by the eight different test methods.
Two different procedures were tried: (1) by com-
puting the arithmetic average of the 82 estimates
of log potency (88 less 6 rejected invalid assays),
and (2) by computing a weighted average log
potency of the eight estimates on the basis of
intra- and inter-test variances evaluated by the
method described by Bliss (1952).

RESULTS

Individual assays
An opportunity to compare methods of assay

for HCG in a collaborative assay of this scale does
not often occur, so an analysis of results of each
method has been included in summary form in
Annex 2 (A-H). The table for each method shows
the estimate of potency and statistical weight (W1)
for each assay. Below the tables, results for each
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method have been combined to show the corre-

sponding average log potency, the geometric mean

potency, the standard error of the average log
potency and the weight (W2) derived from this.

In addition to the geometric mean potency, the
weighted geometric mean potency is given for the
only two methods (prostate weight and ovarian
weight) which provided homogeneous log potencies
both within and between laboratories.
The individual tables also show results of hetero-

geneity tests for each method, but all X2 values for
within and between laboratories are collected in
Table 2. These tests showed that there was significant
heterogeneity within all methods except the two
mentioned above (and results with the ovarian
weight assay were retained from only one laboratory).
Furthermore there was significant heterogeneity
between the average potencies obtained from each
method (X2=35.51; df=7; P<0.001).

Combination of estimates ofpotency

Two different methods were applied to compute
a combined estimate of potency for the second

International Standard, as described above (Table 3).
With the first method the grand arithmetic average
of the 82 direct estimates of log potencies was found
to be 3.72053, with a standard error of 0.01130;
the reciprocal of the square of this figure gives a

weight WA of 7831. The potency of the proposed
second International Standard derived in this way is
5255 IU/ampoule, with 95% confidence limits of
4989-5534. However, since the average potency
estimates for each method varied considerably
(X2=35.51; P<0.001), a second method was used
in which the weighted average of the eight values
of the log potency was computed with the weight
redetermined for each test as the reciprocal of the

total variance S 2 +S 2 where s 2 is the between-test-
mi mn

method variance (=0.0007070) (see columns 6
and 7 in Table 3, which summarizes the results of
these calculations). The weighted grand average log
potency was found to be 3.72263 and its standard
error 0.01350 computed by the formula lIV/wt. The

potency of the proposed second International Stan-
dard calculated by this method is 5280 IU/ampoule

TABLE 2
RESULTS OF HETEROGENEITY TESTS (xe VALUES) WITHIN EACH LABORATORY AND BETWEEN LABORATORIES

SEPARATELY FOR EACH TEST METHOD

*Test method 1 Value _____ ____ _____ Within laboratory Between Total.Test_method Valu

Lab. aILab. a2Lab. a3Lab. a4Lab. 5 Lab.6ILab. 7 Lab.8 b. 9 laboratories

Seminal vesicle - 9672* 1.884 1.499 - 17.013** - 1.323 - 6.270 37.661**
weight df - 3 1 1 - 3 - 2 - 4 14

X2 _ 7.344 0.168 4.549* - - 0.751 - 0.068 3.728 16.608
Prostate weight

df - 3 1 1 - - 2 - 1 4 12

x2 0.646 5.013 - 1.102 _- - 2.231 27.580** 36.572**
Uterine weight

df 3 3 - 1 0 - - - 1 4 12

X2 - - - 3.8301 - - 2.862 6.692
Ovarian weight

df - - - i- - 3 - - 0 1 4

x2 11.619 - - _ - 1.126 1.652 - 5.773 18.763** 38.933**
OAAD

df 7 - - - - 1 3 - 2 3 16

x2 1.666 - 0.494 - _ - 4.210 - - 13.372** 19.742
Vaginal smear

df 3 - 2 - 0 - 4 - - 3 12

Significant at 5 % level of probability.
* Significant at 1 % level of probability.
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TABLE 3
SUMMARY OF RESULTS OF HUMAN CHORIONIC GONADOTROPHIN ASSAYS

1 2 3 4 5 6 7
Geometric Within-method [ Weight

Number Average mean potency variance of Within- Tota adjusted for
Test method of logenc average log mwetht va c 2a total variance

assaysT potency pote-a + (s fo+ each(M) I Ulamp. 95% conf. limits (s

Seminal vesicle weight 15 3.65548 4524 4 172-4 904 0.0002677 3736 0.0009747 1 026

Prostate weight 13 3.72543 5 314 4 623-6108 0.0007948 1 258 0.0015018 666

Uterine weight 13 3.75412 5 677 4 789-6 730 0.0011496 870 0.0018566 539

Ovarian weight 4 3.65661 4 535 3 359-6 124 0.0022083 453 0.0029153 343

OAAD 17 3.70430 5 062 4 394-5 831 0.0008399 1 191 0.0015469 646

Vaginal smear 13 3.77567 5 966 5 302-6 712 0.0005523 1 810 0.0012593 794

Spermiation assay 1 3.73949 5 489 0.0046861 213 0.0053931 185

Immunological assay 6 3.75314 5 664 5 392-5 951 0.0000694 14 400 0.0007764 1 288

Total 82 Wb-5487

Combined Potency Estimate
Method 1. Grand (arithmetic) average:

Average log potency = 3.72053 Geometric mean potency = 5255
SE of average log potency = 0.011301 95 % confldence limits = 4989-5534
Weight = 7 831
(Wa; derived from variance calculated directly
from distribution of log potency estimates)

Method 2. Weighted average (Bliss' method):
Weighted average log potency = 3.72263 Weighted geometric mean potency = 5280
SE of weighted average log. potency = 0.01350 95 % confldence limits = 4 934-5 650
Weight = 5 487
(Wb; total weight adjusted for within- and

between-laboratory variance)
2"The between-test-method variance, s m=0.0007070.

with 95% confidence limits of 4934-5650. The
statistical weight WB of this potency is 5487. The
accompanying figure shows the frequency distri-
bution of the potency of the proposed second
International Standard obtained by different test
methods.

Effect ofparticular factors on potency of the proposed
second International Standard

Attempts were made to correlate individual log
potencies of the proposed second International
Standard with pH of the test solution (range used:
6.7-7.2) by using the log potencies obtained by two
different assay methods in the same animals (e.g.,
vaginal smear and uterine weight when both assays
were performed in the same female, or seminal
vesicle and prostate weight in the same male), but

there were insufficient data from which to draw con-
clusions.
The time schedules of methods were rather

similar in many laboratories and tests. Most
laboratories killed animals 24 hours after the last
injection; Laboratories 1 and 5 killed them 48 hours
after.

Relative precision of different assay methods
The comparative precision of each type of assay

is shown in the last column of Table 4.
Comparisons were made by multiplying the

number of animals used in each method by the
variance of the unweighted over-all mean log potency
(for all assays by each method) and expressing the
reciprocal as a percentage of the figure arbitrarily
given to the ovarian weight method mentioned in
the Pharmacopoea Internationalis (1955). According
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FREQUENCY DISTRIBUTION OF THE POTENCY OF THE SECOND INTERNATIONAL STANDARD

FOR CHORIONIC GONADOTROPHIN OBTAINED BY DIFFERENT TEST METHODS

15iI
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2399 2884
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354 362 370 378 386 3*94 4-02 Log
potency

3467 4169 5012 6026 7244 8710 10471 Potenej
I (WawU/ale)

TEST METHOD

Seminal vesicle
1 T weight test

2 Prostate weight
test

3 Uteirine weight
test

Ovorian weight
4

test

5 S OAAD

6 Vaginal smewr test

7 Spermiation 11sr

8 ltmmunologicol test

4- AVERAGES

Test Method No.

TABLE 4
RELATIVE PRECISION OF THE VARIOUS TYPES OF ASSAY

1 2 3 4 5 6
Number Total number Variance Variance Relative

Type of assay of assays of animals of unweighted per animal precision a
used mean log (3x4)

potency

Seminal veslcle
weight 15 789 0.0002677 0.21122 125

Prostate weight 13 680 0.0007948 0.54046 49

Uterine weight 13 671 0.0011496 0.77138 34

Ovarian weight 4 120 0.0022083 0.26500 100

OAAD 17 769 0.0008399 0.64588 41

Vaginal smear 13 1 214 0.0005523 0.67049 40

a See the text for method of calculating the relative precision.
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to these figures the seminal vesicle test was the
most precise method; although the X2 for this
method showed significant heterogeneity within
laboratories, half the final X2 value was derived
from assays in Laboratory 6 (Table 2). The precision
for the ovarian weight assay was probably over-
estimated as the figures are derived from one
laboratory only.
The other methods appeared to be about equally

precise, but significant heterogeneity between labora-
tories occurred with the uterine weight, OAAD and
vaginal smear tests. The comparative precisions of
the methods are remarkably similar to the order
found by Emmens (1939) as a result of a collaborative
assay by 32 laboratories of batches of materials
used to prepare the first International Standard.

DISCUSSION

The gonadotrophic activity of preparations of
human chorionic gonadotrophin is largely like that
of interstitial-cell-stimulating hormone, but prepara-
tions of medium purity appear to contain traces of
follicle-stimulating hormone activity. The materials
used for both the first and the proposed second
International Standards were not highly purified,
and for this reason they are more stable. But it is
likely that they contain substances which affect
biological activity, and it is not surprising, therefore,
that when the two heterogeneous materials were
assayed by a number of methods which are both
imprecise and non-specific, the estimates of potency
were widely scattered.
The geometric mean potency varied from

4524 IU/ampoule by the seminal vesicle weight
method to 5966 IU/ampoule by the vaginal smear
assay. The 95% confidence limit of the former
method gave an upper value (4904 IU) outside
the lower fiducial limit of the final weighted (4934 IU)
or unweighted (4989 IU) figures. This test method,
although apparently the most precise, can scarcely
be said to reflect the potency of human chorionic
gonadotrophin as determined by all the other

methods. What this means will probably not be
made clear until the degree of specificity of the
methods has been assessed using pure human
gonadotrophins.

It is unfortunate that more immunological assays
were not carried out to confirm the apparent
precision obtained by the one laboratory which
used this method. An additional collaborative
investigation to study this would be desirable now
that so many laboratories are performing the
immunological assay.

ESTABLISHMENT OF THE NEW STANDARD AND

DEFINITION OF THE INTERNATIONAL UN1T

The final geometric mean potency of 5255 IU/
ampoule differed by less than 0.5% from the final,
weighted geometric mean potency of 5280 IU as
calculated by the method described. The 95%
confidence limits for these figures were ± 6 %.

In accordance with the authorization given by
theWHO Expert Committee on Biological Standard-
ization (1964), the second International Standard
for Chorionic Gonadotrophin was established, and,
with the agreement of the participants in the
collaborative assay, the potency defined as 5300 IU/
ampoule. The International Unit of Chorionic
Gonadotrophin is thus defined as the activity
contained in 0.001279 mg of the second Inter-
national Standard for Chorionic Gonadotrophin.

Recently developed assay methods for certain
hormones, for instances radio-immunological tech-
niques, require standards consisting of material
of human origin. In the past several hormone
standards were prepared from material originating
from other animals, but work is in progress to
provide standards prepared from human material,
e.g., human growth hormone. Wherever relevant it
would be useful if the name of the standard indicated
its human origin. It is therefore suggested that this
standard be named the second International
Standard for Human Chorionic Gonadotrophin.
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RIESUMIt
En 1960, les reserves du Premier Etalon international

de Gonadotrophine chorionique, 6tabli en 1938, com-
mengant A s'epuiser, des arrangements furent pris pour
son remplacement, en accord avec la recommandation

du Comite OMS de la Standardisation biologique. On
reunit du materiel moyennement purifie - un degre
eleve de puret6 entrainant l'instabilite de l'activite bio-
logique; on le repartit, sous forme de solution dans le
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lactose a 0,5%, en ampoules qui, apres lyophilisation,
furent scellees dans l'azote sec.
Un essai en collaboration fut organise dans 9 labora-

toires de 6 pays, en vue de la determination de l'activite
biologique de ce materiel par rapport au Premier Etalon.
Les resultats de 82 essais, effectues selon des methodes
approuvees, ont ete soumis a une analyse statistique,

selon laquelle il a e etabli que chaque ampoule du
Deuxieme Etalon international contient 5300 Unites
internationales de Gonadotrophine chorionique.

L'Unite internationale de Gonadotrophine chorio-
nique correspond a I'activite exercee par 0,001279 mg
du Deuxieme Etalon international de Gonadotrophine
chorionique.
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Annex 2

RESULTS OF STATISTICAL ANALYSIS OF INDIVIDUAL ASSAYS a

A. SEMINAL VESICLE WEIGHT TEST

A Number Potency of test Statistical weight Statistical test for:
Lab. Assay ofaias peaainof each potency ______________
No. No. tested (lU/amp.) estimate

(WI) Parallelism Linearity

2 60 4869 423

4 59 4516 816
2

8 40 4409 504

11 60 6267 677

2 119 4704 476 **

3
4 120 3742 319 _

4 52 4104 491 NA
4

8 60 5269 172 **

1 30 4254 1354 *

2 30 4 282 775
6

3 30 5 113 1 671

4 30 3520 1 020

1 35 4888 387

8 2 32 4 717 211 NA

3 32 3 886 212 NA

Total 15 789 9 508

Statistical Test for Heterogeneity between Assays:

Degrees 2
of freedom X

Within laboratory 10 31.391**

Between laboratories 4 6.270

Total 14 37.661 *l

Combination of Assays:
Average log potency = 3.65548 Geometric mean potency = 4 524
SE of average log potency = 0.01636 95 % confidence limits = 4172-4 904
Weight (W2) = 3 736

a The following explanatory notes apply to all tables in Annex 2:
Weight W1 is the reciprocal of the variance of log potency for each assay
Weight W. is the reciprocal of variance of average log potency for the method tested.
* Indicates statistical significance at 5 % level of probability.
** Indicates statistical significance at 1% level of probability.
NA indicates that the statistical test was not applicable owing to assay design.
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Annex 2 (continued)

B. PROSTATE WEIGHT TEST

Statistical Test for Heterogeneity between Assays:

Combination of Assays:

I. Average log potency = 3.72543 Geometric mean potency = 5 314
SE of average log potency = 0.02819 95 % confidence limits = 4 623-6108
Weight (W2) = 1 258

II. x2 not significant, either within or between laboratories, therefore:
Weighted average log potency = 3.71291 Weighted geom. mean potency = 5 163
SE of weighted av. log potency = 0.02101 95 % confidence limits = 4 647-5 737
Weight (sum of W.) = 2 266

Degrees 2
of freedom X

Within laboratory 8 12.880

Between laboratories 4 3.728

Total 12 16.608

1
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Annex 2 (continued)

C. UTERINE WEIGHT TEST

Number Potency of test Statistical weight Statistical test for:
Lab. Assay of animals preparation of each Potency
No. No. tested (lU/amp.) estimate

(WI) Parallelism Linearity

Ia 76 7559 216

2a 71 6 786 384

1 3a 71 6 540 623

4a 40 deleted

5a 30 6 675 259

5 60 5 336 2 155

6 60 6184 1192
2

9 57 6570 339

12 40 5946 2297 **

2 28 6643 111 NA
4

6 48 4806 112

5 Ia 78 5 934 644 [ **

6 24 2 521 33
9

8 28 4614 2019

Total 13 671 10 384

Statistical Test for Heterogeneity between Assays:

Deg rees X2
of freedom

Within laboratory 8 8.992

Between laboratories 4 27.580**

Total 12 36.572 **

Combination of Assays:
Average log potency = 3.75412 Geometric mean potency = 5677
SE of average log potency = 0.03391 95 % confidence limits = 4 789-8 730
Weight (W2) = 870
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Annex 2 (continued)

D. OVARIAN WEIGHT TEST

Number Potency of test Statistical weight Statistical test for:Lab. Assay of animals preparation of each potency
No. No. tested (lU/amp.) estimate

(WI) Parallelism Unearity

1 28 deleted
4

5 48 deleted

5 30 5476 164

6 30 4 940 144
6

7 30 4 702 355

8 30 3325 137

7 24 1250 9
9

9 28 deleted

Total 4 120 809

Statistical Test for Heterogeneity between Assays:

Degrees | 2
of freedomX

Within laboratory 3 3.830

Between laboratories 1 2.862

Total 4 6.692

Combination of Assays:

I. When assay 7 by Lab. 9 is deleted:
Average log potency = 3.65661 Geometric mean potency = 4535
SE of average log potency = 0.04699 95 % confidence limits = 3 359-6 124
Weight (W2) = 453

II. x2 not significant, either within or between laboratories, therefore:
Weighted average log potency = 3.65767 Weighted geom. mean potency = 4546
SE of weighted av. log potency = 0.03516 95% confidence limits = 3 631-5 692
Weight (sum of W.) = 809
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Annex 2 (continued)

E. OVARIAN ASCORBIC ACID DEPLETION TEST (OAAD)

Number Potency of test Statistical weight Statistical test for:
Lab. Assay of animals preparation of each potency
No. No. tested (lU/amp.) estimate

(WI) Parallelism Linearity

6a 45 4 338 234

6b 43 9 742 73

7a 45 3 819 39 *

7b 45 5 517 205

8a 45 4 811 450

8b 44 4 245 208

9a 45 5 444 368

9b 45 6 682 142

9 48 3469 518 **
6

10 48 3985 774

4a 42 3999 37

4b 45 5180 320 **
7

5a 52 5 949 109

5b 52 4 407 203

1 56 8203 155 *

9 2 34 4 388 124 NA

3 35 5 257 246 NA

Total 17 769 4 205

Statistical Test for Heterogeneity between Assays:

Degrees 2
of freedom X

Within laboratory 13 20.170

Between laboratories 3 18.763**

Total 16 38.933**

Combination of Assays:

Average log potency = 3.70430 Geometric mean potency = 5 062
SE of average log potency = 0.02898 95 % confidence limits = 4 394-5 831
Weight (W2) = 1191



D. R. BANGHAM & B. GRAB

Annex 2 (continued)

F. VAGINAL SMEAR TEST

Number Potency of test Statistical weight Statistical test for:
Lab. Assay of animals preparation of each potency
No. No. tested (lU/amp.) estimate

(WI) Parallelism Linearity

lb 76 8 568 96

2b 71 7 629 124

1 3b 71 7 583 109

4b 40 6127 201

5b 46 deleted

5 150 5 515 769

3 6 150 6002 680

7 130 5 786 832

5 lb 104 5 004 170

6 78 6406 72

7 71 5 631 38

7 8 130 5 391 86

9 76 4 172 604

10 67 5136 527

Total 13 1214 4308

Statistical Test for Heterogeneity between Assays:

Degrees X2
of freedom

Within laboratory 9 6.370

Between laboratories 3 13.372**

Total 12 19.742

Combination of Assays:

Average log potency = 3.77567 Geometric mean potency = 5966
SE of average log potency = 0.02350 95 % confidence limits = 5302-6 712
Weight (W2) = 1 810
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G. SPERMIATION TEST

H. IMMUNOLOGICAL TEST

Lab. Assay Number Log. of potency Potency of test
No. No. of relcain Lgofptny preparationrepica ions ~~~~~(lU/amp.)

1 4 3.76147 5 774

2 4 3.74897 5 610

3 4 3.74897 5 610
8

4 4 3.72397 5 296

5 4 3.78647 6 116

6 4 3.74897 5 610

Combination of Assays:
Average log potency = 3.75314 Geometric mean potency = 5664
SE of average log potency = 0.00833 95 % confidence limits = 5 392-5 951
Weight (W2) = 14 400
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