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1Ebttotial. 

YELLOW FEVER. 

IN an' Editorial on yellow fever in the December number of the 
Journal, 1935, we pointed out several new developments in the epidemi
ology of this disease. It seems to be definitely proved that yellow fever can 
exist in the endemic state in the absence of human beings, and that it can 
be transmitted in the absence of Aedes aegypti. 

It has been suggested that monkeys may be the foci of the disease, 
which may be carried from them to man through the agency of mosquitoes, 
especially A. scapularis. 

In the July number of the Journal issued by the Office International 
Publique in 1936 there are published reports on yellow fever received 
during the six months ending March 31, 1936. 

In the note presented to the Permanent Committee by Colonel S. P. 
J ames, F.R. S., in the session of May, 1935, it is pointed out that the old 
epidemiological conception of man as the sole source and the sole reservoir 
of yelJow fever and A. aegypti as the sole insect vector must be reconsidered. 
The conception was true enough for the form of yellow fever (called now 
urban yellow fever) to which it was applied, but it is not true for two 
other forms which have appeared during the last three years in South 
America. These two varieties exist in endemic form in the complete 
absence of A. aegypti. One of them, called" rural" yellow fever, is found 
in strictly rural regions in, which the human population is sufficiently 
numerous and sufficiently dense to justify the assumption that the infection 
can pass from the vector to man and from man to the vector. The other 
variety, called" jungle" yellow fever, exists in forests and areas on the 
banks of rivers, where the people are too few to render it possible that they 
could be the focus of infection. 

According to Dr. Soper the yellow fever transmitted by A. aegypti is a 
disease of the house or the family: a disease which is acquired by non
immune persons living in an infected house or who go there on a visit. 
The yellow fever of the jungle is not contracted in houses, but in the 
forest, or jungle, or in fields situated close to regions which have not been 
cultivated; the only members of the family infected are those who work 
in these places or visit them. Thus, in an epidemic in the vaIJey of 
Chanaan, two cases of jungle fever were observed in one family; they 
were the father who worked on the land and a son, aged 7 years, who used 
to accompany him. During their illness they were treated at home, but 
there was no other case among the twelve members of the family living in 
the house. In an epidemic of thirty-seven cases, with twelve deaths, at 
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Caparrapi, all the cases were 
being prepared for planting. 
and children. 

Yellow Fever 

amongst agricultural workers in a valley 
There were no cases amongst their wives 

Similar outbreaks are quoted in a small village at Burity da Concei<;ao, 
and in the State of Para, where the affected men lived in temporary 

" structures on the banks of rivers far from any town. In support of 
his statement that the jungle variety attacks chiefly workers on the land, 
Dr. Sop er states that there are many more cases amongst men than 
among women, and the great majority of the men are of an age when 
they would be likely to work on the land. Dr. Soper sums up by saying 
that yellow fever of the jungle is a " professional illness" assocrated with 
work on the land-as opposed to urban yellow fever which is contracted 
in houses and mainly in the hours of repose. 

The fact that jungle yellow fever appeais in workers on freshly tilled 
land in regions which have never been occupied by man is strong evidence 
that man is not an essential factor in the persistence of endemicity. The 
fact suggests that man can only be regarded as an accidental factor in the 
course of an epizootic amongst animals. This idea is supported by the 
discovery that three different kinds of monkeys captured in South America 
in widely-separated regions have an acquired immunity against infection 
with yellow fever. 

As regards the insect vectors of yellow fev~r several mosquitoes other 
than A. aegypti (which has not been found) have been observed in the 
jungle regions, especially the genus Haernagogus. The blue mosquito 
Baernagogus ecjuinus is very prevalent, and has a great predilection for 
man. Experiments in the laboratory have proved that the virus of yellow 
fever can be transmitted from monkey to monkey by- these mosquitoes. 
The virus of " jungle" yellow fever has been isolated from human cases in 
Brazil, and its action studied on monkeys and on mice. It appears to be 
identical with the virus of "urban" yellow fever and is transmissible 
from monkey to monkey by A. aegypti, as well as by other mosquitoes. 
No clinical or pathological differences have been observed between the 
two types of yellow fever. The results obtained by protection tests with 
the serum of cured cases of the disease, as well as by the histological 
examination of specimens of liver tissue obtained from fatal cases are 
identical. 

It is thought that eventually the study of "rural" yellow fever 
occuring in the absence of A. aegypti will show that its epidemiology is the 
same as " jungle" yellow fever. 

As regards clinical forms of yellowJever the practice of viscerotomy has 
shown that beside the slight forms which the clinicians cannot diagnose, 
there exist fatal forms in which the clinical signs would never suggest 
yellow fever. Among other forms there is one in which symptoms and 
lesions of the nervous system predominate. In 1934, Stefanopoulo and 
MolIaret published an account of a case of yellow fever in which hemiplegia 
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and other nervous symptoms appeared. More recently in Africa several 
cases have been reported in which the central nervous system was attacked. 
In the May 1936 session of the Permanent Committee, Medical Inspector 
General Sorel reported on a series of yellow fever cases in the French African 
Colonies. In the year 1935 there was no true epidemic in these Colonies. 
There were only fourteen cases compared with twenty-three in the pre
ceding year. The cases had no connexion with one another, appeared at all 
times of the year and in different regions. Three Europeans and one Syrian 
were attacked, the remaining cases were natives. One case, a European, 
with symptoms of Landry's paralysis, did not give rise to any suspicion of 
yellow fever, yet the liver showed hepatic lesions characteristic of yellow 
fever. It appears that this man had been eleven months oJ? the Ivory 
Coast, and had never been vaccinated against yellow fever. During eighteen 
days.he complained of lassitude with gradually increasing headache. rfhe 
headache became so severe that he was sent to hospital. He then had 
paralysis of the limbs and could not stand upright. The paralysis 
gradually ascended; reflexes were suppressed; but sensation was preserved. 
Malaria parasites (vivax) were found on examination of the blood. The 
liver was slightly enlarged. The urine was normal. Landry's syndrome 
was diagnosed. Quinine was given on account of the presence of the 
malaria parasites. He died six days after admission to hospital when 
paralysis of the phrenic nerve occurred. At the post-mortem examination 
the liver showed changes absolutely typical of those found in yellow 
fever. 

These facts were somewhat disconcerting by their novelty. The first 
question that arose was as to the specificity' of the lesions in the liver. 
The preparations of the liver were examined by Dr. Bablet and Dr. Sop er 
and they both declared that tlie microscopical appearances were typical of 
yellow fever. The existence of yellow fever being considered beyond 
doubt, it was suggested that possibly this was a case of yellow fever grafted 
on to a developing syndrome of Landry's paralysis. If the case was the 
~esult of yellow fever virus acting alone, then it had to be admitted that in 
natural conditions the virus had the power of attacking the central nervous 
system in a marked degree, while at the same time preserving a viscero
tropic character sufficient to produce characteristic lesions in the liver. 

Dr. Sorel concluded his report with the suggestion that the clinical 
diagnosis of yel10w fever should be made with great circumspection: it 
would be wise to declare that the case was sufficiently suspicious to justify 
the adoption of preventive measures until confirmation or otherwise had 
been received from the laboratory. He thought it would be desirable to 
examine fragments of medullary nervous tissue as well as specimens from 
the liver and kidney, in order to find out the possible changes produced by 
the virus of yellow fever. He considered this examination particularly 
important when individuals had died from some rapidly fatal nervous 
affection. Numerous cases of poliomyelitis, especially in native children, 
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398 Yellow Fever 

had been reported in Africa and it was very necessary to find out the true 
nature. of this affection, which up to the present had only been studied 
clinically. 

In his communication Colonel James stated that it is not always 
correct to assume that localities in which the youngest donors of protective 
serum are of adult age are therefore free from yellow fever, and that it has 
not existed of late years. 

In countries where jungle yellow fever exists it is equally important to 
note that the absence of immunity from the inhabitants of ports and towns 
does not indicate that the districts, where these towns and ports are 
situated, are also free from yellow fever. The mouse protection test carried 
out in the towns of the State of Matto Grosso did not reveal that yellow 
fever had previously existed, for among 1,055 tests only 1'6 per cent gave 
positive results. But when the enquiry was extended to neighbouring 

.rural regions, the numbers of positive results were 53, or 71 per cent. 

Colonel J ames also presented to the Committee a note on vaccination 
against yellow fever by Dr. Findlay. Since 1932, 951 persons have been 
vaccinated, 736 in England and the others in Africa. During this period 
mixtures of virus and immune serUlli have been used; the virus for two 
and a half years was the neurotropic yellow fever virus; for the last six 
months, with the co-operation of Dr. A. F. Mahaffy of the Rockefeller 
Foundation, current vaccinations have been made with a strain of viscero
tropic virus attenuated by prolon·ged cultivation on tissue (pantropic straill). 
761 persons have been vaccinated with neurotropic virus; for 310 of 
these human anti-yellow fever serum was employed, and for 451 perSOllS 
heterologous anti-yellow fever serum prepared from horses was used. 
The human serum did not produce any serious reaction, but after the 
horse serum there were two severe reactions: both persons fortunately 
recovered. Dr. Findlay, however, observes that a virus of high neuro
tropic affinity cannot be used without considerable anxiety; the barrier 
established varies within wide limits in the normal adult; it is probably' 
reduced in young subjects, .under the influence of menstruation, in 
encephalactic states and in persons suffering from inflammatory affections 
of the nervous system. 

It is also possible that direct transmission through the walls of the 
blood-vessels is not the only way in which the virus can reach the central 
nervous system, for Findlay and Mahaffy have shown experimentally that 
the neurotropic virus can pass from the blood to the nasal mucous 
membrane whence it may reach the brain. Vaccination with the attenuated 
pantropic strain reduces to a minimum the danger of encephalitis, and 
(according to Findlay) this virus with human anti-yellow fever serum is the 
method of choice. None of the 195 persons vaccinated by this method 

. has shown any serious reaction. Beyond a slight headache on the third· 
or fourth day, none of the persons inoculated has complained of any illness, 
except one man who had an attack of mild follicular tonsillitis. 
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Two slight changes have been made in the technique described by Lloyd, 
Theiler and Ricci. Chicken embryo has replaced mouse embryo"in the 
culture medium, and before converting the culture in the presence of tissue 
into vaccine, a single passage is made through mouse brain. The mouse 
embyro has been discarded" because it was found that mice in England 
sometimes suffered from a lymphocytic chorio-meningitis. For the same 
reason only one passage is made through the brain of mice, specially reared 
and known to be free from virus disease. The emulsified brain is also 
passed through a Seitz filter. 

After the injection of pantropic virus and human immune serum, free 
virus has never been found in the circulating blood. 

Vaccination with the pantropic virus alone is not" recommended, as it 
has been shown that the attenuated virus is easily reactivated . 
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