
The closing stages 
As smallpox diminished, the need for laboratory diagnosis became 
more acute. While the disease was widespread, it could easily be 
diagnosed from typical clinical data, but rare outbreaks required 
specific attention that could only be provided in the laboratory 

In 1966, the Smallpox Pro
phylaxis Laboratory of the 
Moscow Research Institute 
for Viral Preparations be

came the first of WHo's International 
and Regional Centres, later to be known 
as WHO Collaborating Centres. This lab
oratory was chosen not only fo r the high 
qualifications of its staff but also because 
it was one of the laboratories which had 
been working on the smallpox eradication 
programme for many years. 

One of the first steps undertaken by 
WHO after the programme was initiated 
in 1958 was to draw up the "minimal in
ternational requirements" for smallpox 
vaccine. This involved making detailed 
tests of the dry vaccines produced in 
various countries of the world. For these 
trials, WHO chose a number of laborato
ries including our own, which was then 
part of the Mechnikov Research Insti
tute of Vaccine and Serums in Moscow. 
The trials resulted in a reference prepara
tion of smallpox vaccine wh ich later 
proved of great importance for vaccine 
testing and for ensuring that the 
programme received only high quality 
vaccines. Similar trials were held to select 
a reference preparation for smallpox 
antibodies. 

Further studies showed that a number 
of the important properties of smallpox 
vaccine (such as neuropathogenicity and 
reactogenicity when humans are inocu
lated) do not depend on the techniques 

30 

by Svetlana Marennikova 

used to produce the preparation but on 
the s train itself. T he work done by the 
Moscow Centre made it possible for 
WHO to recommend one of the three 

Soviet poster illustrating the role of 
vaccines in eradicating smallpox. 

Facing page: Technicians at work in 
the Mosc01v Smallpox Prophylaxis 
Laboratory- a scientific unit which has 
been closely associated with the small
pox eradication programme for many 
years. 
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strains with low or moderate reactoge
nicity and the best possible combination 
of other properties, instead of permitting 
a multitude of poorly studied local 
strains. 

The key role played by laboratory ser
vices was acknowledged from the start of 
the programme, but its significance grew 
as time went on. When the incidence of 
smallpox began to diminish, the need for 
laboratory diagnosis became more acute. 
This is easy to explain. So long as the dis
ease was widespread, it was not hard, as 
a rule, to diagnose it from the typical 
clinical and epidemiological data. On the 
other hand , rare outbreaks or single 
cases required specific attention that 
could only be provided in the laboratory. 

Laboratory diagnostic investigations 
reached their high point once the certifi
cation of smallpox eradication had 
begun ; from then on, virtually all sus
pected smallpox cases were investigated. 
In 1971, for instance, the number of spe
cimens we investigated totalled 203, but 
in 1979 there were 2,949. 

The principle underlying the diagnos
tic work was not merely to confirm a 
smallpox diagnosis or otherwise, but also 
to clarify the origin of the agent that had 
caused the infection . This approach 
required the use of at least two techni
ques: electron-microscopy of the spe
cimens, which made it possible to estab
lish whether the agent was of the pox or 
herpes group; and inoculation into the 





chorio-allantoic membrane of chick em
bryos. The latter technique had some 
particular advantages when viruses of 
the pox group were isolated, since its 
very high sensitivity offered us an oppor
tunity to differentiate between closely 
related members of this group which can 
cause infection in humans. 

The unprecedented upsurge in diag
nostic investigations that took place 
during the certification period, when we 
sometimes received 318 to 420 specimens 
a week, required from every person in
volved not only intense exertion and 
physical effort but also real self-sacrifice. 
Just the electron-microscope scanning of 
material prepared from one patient takes 
up to 20 minutes, to say nothing of the 
routine tasks of treating the material, in
oculating the chick embryos and estimat
ing the inoculation results. We fulfilled 
this work thanks to a high sense of re
sponsibility and an awareness of the 
work's importance. 
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Above: One of several cases found in Zaire 
in 1970 which the Moscow laboratory was 
able to diagnose as monkeypox in humans. 
( Photo WHO/H. Steniowski) 

Facing page: Vaccine production in the 
USSR . The centrifuge separates out all 
foreign matter and ensures that the vaccine 
is pure. (Photo WHO/Novosti ) 

Diagnostic work calls for a great deal 
of caution, since all sorts of surprises can 
occur. A vivid illustration of this was the 
detection of human monkeypox. In Au
gust 1970, in a village of the Equatorial 
Province of Zaire where smallpox t rans
mission had been interrupted for more 
than a year, the programme staff unex
pectedly discovered a case that, by all its 
symptoms, was indistinguishable from 
smallpox. This case caused considerable 
alarm, since no visible source of infection 
had been found. Results obtained in the 
laboratory 48 hours after the inoculation 
of embryos promised nothing unusual: 
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lesions on the membrane looked like 
those of smallpox virus. After 72 hours, 
however, the picture had changed: hard
ly visible haemorrhages had appeared in 
the centre of the pocks. 

Incredible diagnosis 

These changes could easily have been 
overlooked. Only our previous ex
perience combined with the caution men
tioned above, made it possible to estab
lish the diagnosis- a seemingly incre
dible one: human monkeypox, of which 
the epidemiology was fully investigated 
by WHO and national staff at that time. I t 
was incredible because this virus had been 
generally considered harmless to man. 
Further investigations with a long series 
of tests, intended to distinguish monkey
pox virus from other poxviruses, subse
quently confirmed the diagnosis. 

This discovery had three important 
consequences: the possibility of a spon
taneous return of the infection to territo
ries from which it had been eliminated 
was excluded; a previously unknown 
human infection had been found; and a 
number of new scientific and practical 
questions appeared in connection with 
this new human infection, and were 
reflected in appropriate recommenda
tions and subsequent WHO research 
projects. 

The post-eradication period we are 
now entering, which will be accompanied 
by the ending of smallpox vaccination 
and a gradual loss of smallpox immunity 
in the population, will require vigilance 
with respect to other poxviruses of 
potential danger to man. This applies, 
above all, to the cowpox virus. Our 
studies have already enabled us to consi
derably expand the available knowledge 
about the ecology of this virus. One of 
the most important factors is its detec
tion in rodents, which we now believe to 
be a natural reservoir of the cowpox 
virus. We have also established that a 
wide range of animals are susceptible to 
this virus, and in some of them, such as 
the cat family, it may cause fulminating 
pulmonary infection, with lethal effect. 

Our investigations into the ecology of 
the cowpox virus are of importance not 
only for this infection . They will un
doubtedly be useful for understanding 
many unclear questions relating both 
to the monkeypox virus and to other 
poxviruses. • 






