
SIGNIFICANCE OF LOW SERO-AGGLUTINATION TITRES IN CATTLE 1091

We conclude that there are no significant departures- from parallelism,
since Fp <F.

The conditions for a valid assay are therefore fulfilled and we proceed
to estimate the potency and its limits of error.

M 0.60206 (-20 0.00037 1 99963
\3286,

The estimate of penicillin concentration in the undiluted serum is
0.08 x 0.99914 = 0.0799 IU per ml.

(1466.81)(0.60206)2(20)(400 + 10 797 796)
VM = (10 797 796)2

(171.28)2(0.60206)2(3286.06)2
(10 797 796)2

(171.28) (0.60206) (3286.06)
SM= 10797 796

t at P = 0.05 with 12 degrees of freedom is 2.179.
Upper limit of error = antilog [- 0.00037 + 0.06838]

= antilog [0.06801] = 1.1695
Lower limit of error = antilog [-0.00037 - 0.06838]

= antilog [-0.06875] = 0.8536
The limits of error in IU per ml are

1.1695 x 0.08 = 0.094 and 0.8536 x 0.08 - 0.068
Thus, from this assay it is estimated that the undiluted sample of serum

contains 0.0799 IU ofpenicillin per ml, and the limits of error of this estimate
(P = 0.95) are 0.094 and 0.068 IUper ml. '

The Significance of Low Titres in the Sero-agglutination
Test for Brucellosis in Cattle

by OLAV SANDVIK, Associate Professor, Institute of Bacteriology and Hygiene,
Veterinary College of Norway, Oslo

The standard antigens and techniques recommended by the Joint
FAO/WHO Expert Committee on Brucellosis a for the Brucella abortus
agglutination tests ensure that the tests should give comparable results,
irrespective of time and place. The interpretation of the results still offers
some problems, however, especially with regard to the significance of low
titres (1: 5 and 1: 10 in the method described below). In order to elucidate
this question, a series of tests were carried out in the autumn of 1957 at

a Wld Hlth Org. techn. Rep. Ser., 1953, 67
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the Institute of Bacteriology and Hygiene, Oslo, on blood samples from
Norwegian cattle.

The eradication of brucellosis (Br. abortus infections) in Norway was
undertaken in 1935 by introducing regulations to prevent the spread of
infection from already infected herds, and by eliminating reactors to the
agglutination test. From 1936 onwards, the frequency of new outbreaks
decreased rapidly. The last new outbreak was in 1949, and the disease
was considered eradicated in 1951.

Neither Br. melitensis nor Br. suis infections have ever been diagnosed
in Norway.

As vaccination against brucellosis has never been carried out in this
country, it could be assumed that Norwegian live-stock would be suitable
for investigations on the significance of diagnostic methods. With this
in view, 365 sterile blood samples were obtained at random from various
parts of the country. The majority (221) were taken from cows which
were slaughtered after several lactation periods, but 20 came from heifers
15-20 months of age. The remaining 124 samples were obtained from bulls,
most of which were estimated to be about 20-24 months old, though the
age limits ranged from 15-30 months.

Standard Br. abortus agglutination concentrate was obtained from
Dr A. W. Stableforth, Veterinary Laboratory, New Haw, Weybridge,
England, and the sero-agglutination tube test was carried out using the
equal volume method, i.e. serum dilutions were first prepared and an
equal volume of the antigen then added. As a rule, final dilutions of 1: 5,
1: 10, 1: 20, and 1: 40 were made." If agglutination occurred in the last
tube, the test was repeated with higher dilutions.

The tests were incubated at 37°C for 22 hours and read by ordinary
light against a dark background. Opacity standards were prepared as
recommended by the Joint FAO/WHO Expert Panel on Brucellosis,C and
the results recorded in the usual way.

The results revealed that more than 70% of sera from uninfected cattle
show complete or partial agglutination at a serum dilution of 1: 5, and
that this titre is consequently of no diagnostic value. No agglutination
occurred at a final dilution of 1: 80. No prozones were noticed.

At serum dilutions of 1: 10, 1: 20 and 1: 40, partial agglutination
sometimes occurred. The results suggest the following interpretation of
the sero-agglutination test:

No agglutination or agglutination at 1: 10, but
less than ++ (i.e. 50%) at 1: 20 (less than
40 International Units per ml) . . . . . . . negative (" pass ")
++ (i.e. 50 %) agglutination at 1: 20, but less
than + + at 1: 40 (40-80 International Units per

nml) .suspect (re-test)
++ (i.e. 50 %) agglutination at 1: 40 or over (80
International Units per ml or more) . . . . . positive (" fail")

b These dilutions are equivalent to 10, 20, 40 and 80 International Units, respectively, according to
tests performed by the Weybridge laboratory.

C Wid HIIth Org. techn. Rep. Ser., 1951, 37
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This interpretation is in good agreement with that recommended in the
Third Report of the Joint FAO/WHO Expert Committee on Brucellosis.d

In the first three dilutions, the samples from cows and heifers showed
somewhat higher rates of agglutination than the samples from bulls, but
at dilution 1: 40 no marked difference between the groups was seen.

d Wld Hlth Org. techn. Rep. Ser., 1958, 148

An Investigation into the Causes of Death in Children
in Four Rural Communities in Guatemala *

by MoisLs BIHAR, M.D., Chief, Division of Clinical Investigations, and Associate Director,
Institute of Nutrition of Central America and Panama (INCAP), Guatemala, C.A.;
WERNER AscoLI, M.D., Chief, Field Unit, Nutrition Section, Guatemalan Public Health
Department; and NEviN S. SCRIMSHAW, Ph.D., M.D., F.A.P.H.A., Regional Advisor in
Nutrition, Pan American Sanitary Bureau (WHO Regional Office for the Americas),
Washington, D.C., and Director, INCAP.

Published studies and the experience of health workers in Central
America indicate that child deaths are exceedingly common from both
diarrhoea of infectious origin and from malnutrition, particularly the
severe protein deficiency of kwashiorkor.0' b, C Although the official vital
statistics list many deaths due to diseases of the digestive system, few
deaths are reported as due to any form of malnutrition. Preliminary investiga-
tions C,d in Central America suggest that deaths due to malnutrition are
listed under other causes, so that the official statistics fail to reveal that
kwashiorkor is a major public health problem among pre-school children
and an important cause of death in this age-group. This in turn is because
malnutrition only rarely is " diagnosed " by the laity who register most
deaths in rural areas.

Only 13.7% of death certificates in Guatemala were medically certified
in 1956; the remainder used information from relatives or friends inter-
preted by the town civil registrar. These are the data sent to the central
office of vital statistics, and analysed, tabulated and forwarded to the
international agencies concerned. To assist in their interpretation, the causes
of death of children in four rural Guatemalan communities have been
investigated and compared with those entered in the official vital statistics
of the country.

* This work was supported by a grant-in-aid from the World Health Organization. The report will also
be published, in Spanish, in the Boletin de la Oficina Sanitaria Panamericana.

a Penia Chavarria, A., Saenz Herrera, C. & Cordero-Carvajal, E. (1948) Rev. mid. C. Rica, No. 170
b Scrimshaw, N. S., B6har, M., P6rez, C. & Viteri, F. (1955) J. Pediat., 16, 378
C Autret, M. & B6har, M. (1954) Sindrome policarencial infantil (kwashlorkor) and its prevention in Central

America, Rome (FAQ Nutritional Studies, No. 13)
d Scrimshaw, N. S., B6har, M., Viteri, F., Arroyave, G. & Tejada, C. (1957) Amer. J. Publ. Hlth., 47, 53
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