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children of 8 to 11 years of age in Tennessee. He
found that in throat swabs taken every 2 weeks over
a period of 8 months, the isolation rates of these
organisms varied between 8% and 19 %.

In view of the observation that a large proportion
of Khartoum schoolchildren had high ASO titres,
the low rate of isolation of group A haemolytic strep-
tococci from their throat swabs was surprising. There
are several possible explanations for this: first, a
widespread outbreak of streptococcal infection may
have occurred in Khartoum in the few months prior
to our survey. This is unlikely, because it is difficult
to believe that the infection would have disappeared
simultaneously from all the schools. Second, our
methods may have been unsuitable for the detection
of the streptococci. The cultural method used was
an orthodox one, and swabs were inoculated without
delay on to a medium made from a standard com-
mercial base and containing horse blood. The ab-
sence of large numbers of haemolytic colonies which
were not groupable with the sera for groups A, C
and G suggests that we were not missing infections
which might have caused the appearance of ASO.
Third, it is possible that we may have overlooked
some extrarespiratory streptococcal lesions in the
children, though none was apparent on the unclothed
parts of the body. Finally, there is the possibility

that a nonspecific inhibitor of streptolysin 0 is com-
monly present in the sera of Khartoum children.
Cholesterol, in amounts found in normal sera, does
not seem to inhibit streptolysin O,f but an excess of
3-lipoprotein due to liver disease has been shown to
cause a non-specific increase of ASO titre. k The pos-
sibility that some common metabolic disturbance in
the children might therefore have been responsible
for the serological findings merits further investi-
gation.

Nevertheless, the suspicion remains that strepto-
coccal disease is common among Khartoum children.
Longitudinal studies of further groups of school-
children and of their home contacts will be needed,
with a careful search for streptococcal lesions in the
respiratory tract and on the skin. Until this is done,
the prevention of rheumatic fever by the intensive
treatment of the initial streptococcal illness will be
difficult. * *

We are grateful to the Ministry of Health for their
co-operation and for the supply of reagents in this survey.
We would also like to thank Dr M. T. Parker of the
Streptococcus Reference Laboratory, Colindale, London,
England, for estimations of the ASO levels in the sera
submitted.

k Halen, J. (1963) Acta path. microbiol. scand., 57, 301.
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A widespread outbreak of plague in Viet-Nam
during 1965 and 1966 provided the opportunity to
compare the use of a serological test with the stand-
ard isolation techniques as a diagnostic procedure
during the early acute phase of the disease. The
haemagglutination test utilizing Pasteurella pestis
Fraction I antigen (FI), as originally developed by
Chen & Meyer band modified to a microtechnique by

a Present address: Microbiology Division, US Army
Medical Unit, Fort Detrick, Maryland 21701, USA.

b Chen, T. H. & Meyer, K. F. (1954) J. Immunol., 72,
282-298.

Cavanaugh et al.,c was chosen because of its high
degree of sensitivity and specificity. The comple-
ment-fixation test was not employed due to a
shortage of highly purified Fl. Sera from a total
of 360 patients with clinical bubonic plague were
tested, P. pestis being isolated from bubo aspira-
tions or blood cultures in 104. As patients absented
themselves from treatment when they felt well
rather than waiting to be discharged by medical
personnel, 291 persons were. bled on admission

c Cavanaugh, D. C. et al. (1965) Bull. Wld Hlth Org., 32,
197-203.
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NOTES

TABLE 1
COMPARISON OF THE NUMBER OF SEROLOGICALLY REACTIVE AND NEGATIVE SERA

DRAWN 0 TO 10 DAYS AFTER ONSET OF CLINICAL BUBONIC PLAGUE

Day after onset of clinical symptoms sera

0 1 2 3 4 5 6 7 8 9 10

Number with positive HA testa 2 6 4 5 5 1 1 1 1

Number with negative HA test 4 10 16 13 6 5 4 1

a 1 :16 or greater titre.

only. An acute and a convalescent serum were
obtained from 69 additional patients. Patients
presented themselves for treatment at any time, from
the day of onset of clinical symptoms to 10 days
afterwards. Many of the late admissions had resor-
ted to either Chinese medicine or self-administration
of antibiotics, and reported to us only as a last
resort.
Of the 291 single sera submitted for examination,

210 (72.1 %) were non-reactive at a dilution of 1: 8.
Eighty-one (27.9%) reacted positively in the micro-
haemagglutination test with serum titres of 1 :16
to 1 : 4096. P. pestis was isolated from 71 of these
patients. Among the latter-bacteriologically proven
plague-50 (70.4 %) were serologically negative. The
remaining 21 (29.2 %) had titres of 1 : 16 to 1 : 1024.
The percentage of non-reactors among proven
plague patients was similar to that of the clinically
suspect, but unconfirmed, population. Due to the
unsettled conditions in Viet-Nam, standardized
admission data as to date of onset, date of specimen
collection, time and type of therapy and a complete
clinical description were not available for the major-
ity of the patients. Upon critical review of the
available data, the date of onset of clinical disease
and the date of bleeding were obtained for 59
(28.1 %) of the non-reactors and 26 (32.1 %) of the
serologically positive patients. Table 1 shows the
time interval between clinical onset and bleeding
for each group. Males outnumbered females 2 to 1;
the age distribution was similar, ranging from 1 to
79 years with a mean of 20 years in both groups.
The average time lapse between onset and bleeding
was 2 days for the non-reactive group and 5 days
for the group with positive serology.
Of 69 clinical bubonic plague patients from whom

2 sera were obtained, 35 had no rise in antibody
titre. Table 2 shows the increase in titres of the
34 patients responding serologically to their infec-

TABLE 2
INCREASE IN HAEMAGGLUTINATION TITRES OF ACUTE
AND CONVALESCENT SERA OF 34 PATIENTS WITH

CLINICAL BUBONIC PLAGUE

4-fold rise in titre

2 4 8 16 32 64 128 256

patients 4 6 7 6 3 6 1 1
paiet

tion. P. pestis was isolated from 7 (20%) of the
non-responding patients and from 26 (79.4%) of
the reactive patients. Eighteen patients, 12 reactive
and 6 non-reactive, had antibody titres ranging
from I: 4 to 1: 128 in their acute sera. Isolations
were obtained from 8 of these patients, including
one with a titre of 1: 64. Among the negative
group, 18 (51 %) were treated with combined broad-
spectrum antibiotics within 48 hours of onset of
clinical symptoms. Two of these were culturally
positive. While the average interval between bleed-
ings was 7 days, the range was 3 to 20 days. In the
majority of cases, with no demonstrated antibody
increase, the time between bleedings was 5 days or
less, whereas, in patients with an 8-fold or greater
rise in titre, the interval was 7 days or more.

It is evident from these data that, if the results
are to be meaningful, the time between the onset
of clinical plague and the obtaining of serum for
serological testing is important. If the serum samples
are obtained early in the disease or if the interval
between bleedings is short, the number of serological
responses will be small. Whereas when serological
tests are employed to make a retrospective diagnosis
after a reasonable period of time (2 weeks or
longer), one may expect a serological conversion in
those individuals who were actually infected. The
study in Ovamboland, South-West Africa, reported
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by Meyerd is an outstanding example. Employing
sera drawn 6 to 55 days after the onset of disease,
this author found that 80% of the clinically suspected
cases had significant titres. Furthermore, he was
able to demonstrate circulating antibody in the
majority of patients as long as 8 months after
infection.

Serological techniques for the diagnosis of plague
have merit, providing the recommendation of Meyer
is followed-that the serum be collected from the
patient at the time of discharge from hospital or
isolation centre and preferably at least 14 days

d Meyer, K. F. (1964) Bull. Wld Hlth Org., 30, 750-751.

after clinical onset. However, they should not be
used to the exclusion of standard isolation tech-
niques. If facilities for bacteriological examination
of suspected plague-infected material are not avail-
able, specimens can be shipped to a central diag-
nostic laboratory in Cary-Blair holding medium.6
This procedure has proved practical in Viet-Nam,
where viable P. pestis has been isolated from bubo
aspirates in holding medium which had remained
at ambient semi-tropical temperatures for 4 months
before processing.f

e Cary, S. G. & Blair, E. B. (1964) J. Bact., 88, 96-98.
f Marshall, J. D., Jr, et al., (1967) Amer. J. Epidem., 86

(in press).



Transliteration
from Cyrillic characters

The " International System for the Trans-
literation of Cyrillic Characters ", set out in
Recommendation ISO/R9-1954 (E) of the Inter-
national Organization for Standardization, is
normally used in the Bulletin of the World Health
Organization for personal names, titles of publi-
cations, etc. However, papers accepted for
publication may contain names transliterated
differently, and if the original Cyrillic spelling is
not recognizable inconsistencies may occur.

For convenience the transliteration from
Russian according to ISO/R9 is given below:

Translitteration
des Caracteres cyrilliques

Le # Systeme international pour la translitte-
ration des caracteres cyrilliques )> presente dans
la Recommandation ISO/R9-1954 (F) de l'Orga-
nisation internationale de Normalisation est
generalement utilise dans le Bulletin de l'Organi-
sation mondiale de la Sante pour les noms de
personnes, les titres de publications, etc. Cepen-
dant des articles acceptes pour publication
peuvent contenir des noms translitteres diffe-
remment et si l'orthographe cyrillique originale
n'est pas reconnaissable un manque d'unifor-
mite peut s'ensuivre.
A toutes fins utiles, la translitteration du russe

selon la recommandation ISO/R9 est indiquee
ci-apres:

Trans- Trans-
Cyrillic fitratom Cyrillic fitratom
character from Examples and remarks character ruitaon Examples and remarks
Caractere Trans- Exemples et observations Caractire Trans- Exemples et observations
cyrillique iTtration cyrillique lTtratnon

du russe du russe

A, a a Axpec = Adres Y, y u .YTpo = Utro

r, 6 b Sa6a = Baba LP, ( ) f 4uH3HKa = Fizika
B, B v BbI = Vy X, x h XHMH4eCCKHi = Himiceskij

r, r g rniasa = Glava L Ix c L[eHTpaJ1bHblr = Central'nyj
.onoBa = Golova tI, 'i e tIacbl = 2asy

X1, A d Fla = Da 111, w WlKOna = Skola
E, e(e)' e (e) Ewa = Ece LU, u.A M LLeKa = keka
)K, K z f(ypHan = 2urnal (medial, 'or" In modem Russian, where
3, 3 z 3Be3xta = Zvezda medial) "ou" sometimes replaces medial b,

transliteration is still .
l1, u i UnuI = Ili tb, b En russe moderne, oii le ' rem-
fi, U -bli, -H,-OH = -yj,-ij,-oj place quelquefois le 'b medial, la

translitteration reste "
K, K k {aK = Kak (final) (Not

JI, I 1 Jlo6HTb = Ljubit' literantsed.
M, M m My>c = Muz Non trans-
H, H n H10KHH1 = Niznij littdr6.)
0, 0 o 061LecTBo = Obsestvo bl, bi y BbTn = Byl
nf, n p lepBbIri = Pervyj b, b 'or' 'ou' MaJleHbK4ir = Malen'kij
P, p r Pbi6a = Ryba 3,a e 3To = Eto
C, c s Cecrpa = Sestra 10, to ju IO>Hblri = Juznyj
T, T t ToBapHti = Tovari§c 51, S1 ja liuLo = Jajco

p

Cyrillic e
to be transliterated by only when the diacritical appears in the original.

par eF que lorsque la diacritique apparatt dans l'original.
Le 6 cyrillique ne doit Atre translift6r6


