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PHLEBOTOMUS FEVER AND DENGUE.l 
ByLIEUTENANT·COLONEL C. BIRT. 

Royal Army Medical Oorps. 

AFTER an incubation period Of from four to seven days, phlebo
tomus or sand-fly fever is ushered in with violent headache, chiefly 
confined to the forehead and back of the eyes; pains in the calves 
of the legs; discomfort in the epigastrium; stiffness of most. of 
the muscles of the body; the face is deeply flushed and the features 
are swollen; the conjunctivrnare injected; vomiting occurs ina 
quarter of the attacks, and diarrhooa almost as frequently, but con
stipation is noted in the majority of instances; the temperature 
rises rapidly to 1010 F. to 1030 F., and falls gradually to the normal 
level on the third or fourth day; thepulser~mains slow through
out the illness; leucopenia, with a relative. decrease in .the poly
nuclears, is an almost constant sign;' there is consiclerable debility 
during convalescence; in an. epiclemic, more than 90 per cent of 
the cases are first attacks, hence. a high degree· of immunity is 
afforded after recovery. . 

This fever is accurately described in Pym's "Bulam Fever," 
in W. Burnett's "A Practical Account of Mediterranean Fever," 
and in J. Hennan's "Medical Topography," which were published 
between the years 1814 and 1830. So exact were the observations 
of these early physicians that the absence of leucocytosis did not 
escape them. Bleeding. was the universal remedy at that time, 
and in 1816, Dr. Skey, quoted by Hennan, .. remarked that it did 
not often happen that the blood of patients suffering from the 
Malta summer febricula had a buffy appearance; he noted it once 
only in twenty~ejght cases. Also, in 1822, Lightbody noticed that 
the buffy coat was absent during the summer, in the sand~fly season, 
but that it was observed in the autumn, when yellowfeyer was 
pr:evalent at Malta. 'l'here is generally an initial leucocytqsis in 
yellow fever .. 

The Army Medical Reports date from 1817, andthe Statistical 
Reports on the Health of the Navy from 1830. We meet with 
excellent clinicalpicpures of sand-fly fever in . these volumes, and 
we learn how widely prevalent it was during the summer months 
throughout the .Whole Mediterranean area, including Gibraltar, 

1 Reprinted from the Transactions of the Society of Tropical Medicine and 
Hygiene, vol. vi, No. 7. . 
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390 Phlebotomus Fever and Dengue 

Malta, the Ionian Islands, Greece, Cyprus, Crete, Asia Minor, 
and Egypt. 

In 1905, Taussig [1 J contributed a masterly article to the 
Wiener klinische Wochenschrift on the short fever which breaks 
out every summer among the Austrian troops stationed on the 
Adriatic coast in Bosnia and Herzegovina. He adduced epidemio
logical evidence .that the phlebotomus, a figure of which he gave, 
should be regarded as the agent in the transmission of the disease. 
Our Indian investigators were thus forestalled, though McCarrison 
stated ill a paper on a kindred ailment in Chitral, which he had 
studied in 1903 and 1904, inserted in the Indian Medical Gazette of 
1906, "with regard to suctorial insects, sand-flies are those most 
likely to be implicated. Their appearance corresponds in a striking 
way with the appearance of the disease, and the fact that they are 
not found where the disease does not prevail may be more than 
a coincidence. Experiments in my hands have, however, failed to 
throw any light on this point. The very great difficulties in 
working with sand-flies may be responsible for this lack of result." 
And further on, "the use of sand-fly and mosquito-proof curtains 
is also essential, as much for the sake of comfort as for the possible 
protection which may be afforded against the disease." Fooks, 
writing in the Indian Medical Gazette of 1908 and 1910 of an out
break of about 100 cases of a similar fever in 1899, at Landi Kotal, 
a frontier post west of Peshawar, stated that he thought sand
flies were the means of conveying the infection, since there were 
no mosquitoes, Imt the sand-flies were abundant. His opinion was 
confirmed by a study of another epidemic at Sialkot in 1907. 

In the year 1908, Doerr [2J announced the results of his experi
ments on the infectivity of the blood of the Daimation summer 
fever, and on the mode of the transmission of the virus by the 
phlebotomus. Since then the closely related ailments in Malta 
have been investigated in a similar manner. Tedeschi and 
N apolitani [3] have made a similar inquiry into the nature of the 
Italian" summer influenza." Kilroy [4] has put to the test of 
experiment the causation of the fever as it occurs in Crete. 

On combining the successful experimental results it is' found 
that :-

(1) The subcutaneous injection of blood or serum withdrawn 
during the first twenty-four hours of the patient's illness caused 
fever nineteen times. 

(2) Inoculation with the filtrate obtained by passing the diluted 
blood through a porcelain candle which retained the Micrococcus 
melitensis, excited the disease fourteen times. 
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'0. Birt 391 

(3) Feeding experiments with infected sand-flies were successful 
on twenty-one occasions. 

This evidence is sufficient to show that the fever ,is specific, and 
that it is caused by a filter-passing virus, which circulates in the 
blood during the first day of the illness, and that it is conveyed by 
the phlebotomus. 

The movements of our soldiers and sailors have formed an 
experiment on a vast scale. Every year for the last century 
hundreds of susceptible subjects have been transported to localities 
where phlebotomi abound, and the number of cases of fever which 
have arisen after their exposure to the bites of these insects' has 
been registered with great precision. We learn that a large pro-

. portion of our soldiers and sailors were attacked with this fever 
during their first summer of residence in phlebotomus-haunted 
places; sometimes as many as 55 per cent of the new arrivals 
have been infected. , 

On the other hand, the naval and military forces which have 
been despatched to tropical and subtropical parts where the sand-fly 
does not exist have been exempt from this infection; for instance, 
in Bermuda, of which the writer has personal knowledge, the 
phlebotomus is not found, but culex and stegomyia are abundant; 
"summer influenza" is unknown, although epidemics of dengue 
and yellow fever have broken out at rare intervals in times past. 

When examined with the aid of a pocket lens, a phlebotomus 
is immediately recognized by its form and its very thick hairy coat
ing, which obscures all the fine details of its structure. On removal 
of this dense clothing, slender microscopical differences may be 
observed in the venation of the wings, the length of the segments 
of the palps, the number and arrangement of the bristles or spines 
on the claspers, &c., on which entomologists base a classification, 
but up to the present there has been little agreement amongst 
them; a species has been given more than one name, not only by 
different entomologists but sometimes by the same. 

Grassi [5] has studied the life-history of the phlebotomus in 
Italy, and Marett [6] in Malta. It breeds in caves and in the 
interior of rubble walls. The eggs hatch in six to nine days after 
being laid; the larval stage lasts about eight weeks, and as pupre 
they exist fixed in crevices in fragments of stone for a fortnight. 
The flies survive in captivity about ten days only, hence great 
difficulties are encountered in tracing their history. The phle
botomus is widely scattered throughout the tropical and subtropical 
world: and sand-fly fever is almost equally prevalent. 
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392 Phlebotomus Fever and Dengue 

Franca [7J states that the phlebotomus occurs at' Collares on 
the coast of Portugal, north of the mouth of the Tagus, in the 
months of August to October, and reports that sand-fly fever pre
vails. In the " Statistical Report on the Health of the Navy" for 
1833 we read of an outbreak of 285 cases of summerfebricuia in 

, H.M. ships anchored in the Tagus. 
In Gibraltar the phlebotomus is indigenous. In 1804 sand-fly 

fever was studied by Pym, and there have been annual epidemics 
ever since, though 9f recent years the number of cases has been 
decreasing. 

The existence of phlebotomus and of the fever in Corsica has 
been made known recently by Leger and Seguiriaud [8]. 

Langeron [9] finds that the phlebotomus is scattered throughout 
the south of France. 

The sand-fly is distributed through the whole of Italy, and is 
abundant in Rome, Naples, and yenice~ Numerous writers report 
the prevalence of the infection in all parts. Tedeschi and 
Napolitani have made extensive researches in the ffitiology of the 
" summer influenza" of Italy. ' 

In Sicily, " Gabbi [10] has reported the occurrence of the fever 
atCatania, Palermo, and Partenico. Castro states that, it breaks 

. out every year among the troops in Milazzo. The writer captured 
the phlebotomus at Taormina. They are abundant in places where 
the disease prevails. . . 

In Malta the preventive measures a,rising from the recognition 
of the transmitting agent have been effectual in reducing ,the 
incidence of sand-fly fever. In 1809 there were 253 attacks 
registered among the British troops; they fell to 124 in the follow
ing year; in 1911 there were 125 cases, and last year, I believe, 
there was a further reduction. 

The Ionian Islands-Corfu, Paxo, Santa Maura, Cephalonia, 
Ithaca, Zanteand Cerigo-were occupied by the British during the 
first half of last century. Every year summer epidemics of this 
fever are recorded. In 1828, at Santa Maura, the epidemic began 
in June and ended in November, but not before almost every 
individual had been attacked. 

Doerr and Russ [l1J have continued their researches on the 
fever in Bosnia and Herzogovina,of which Franz and Kolar [12J 
have made a clinical study. According to thew authors the disease 
is prevalent in the Balkans. Professor Leon [13J announces that 
he has captured the phlebotomus in Roumania, and Galli
Valerio [14J' and de Jongh have found it north of the Aips in 
Canton Waadt, Switzerland. 
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A.mvandinos [15Jstates that these flies are common in Greece. 
He has observed the occurrence of phlebotomus fever in Athens. 
In the N avalReports it is seen that eases originate at Platea and 
throughout the Mediterranean generally, including the Riviera. 

At Crete, Fleet-Surgeon Kilroy and Surgeon Adshead studied 
the infection experimentally. Miorcec and Laplanche [16] state 
that more than half the detachment of 200 French troops were 
attacked in July and August, 1910. 
, Sand-fly fever was very prevalent among the British troops at 
Cyprus during the early years ot the occupation. A few cases are 
still recorded annually. 

Muhlens [17J announces the presence of the phlebotomus and 
of the malady at J affa and Jerusalem. In 1864 Chaplin [18] 
recognized this infection in Jerusalem, and distinguished it from 
malaria. 

'I'he fever is endemic in Asia Minor. The crews of our ships 
suffer when they are anchored off the coast. 

From 100 to 300 attacks of sand-fly fever occur among the 
British troops quartered in Egypt every year. Dr. Sandwith [191 
has observed cases in Cairo. Phillips [20J and Wakeling [21J also 
report instances in Cairo. Balfour [22J has recognized the ailment 
at Khartoum. The phlebotomus is found throughout Egypt and 
the Soudan. 

Press at [23J states that the sand-fly has been captured in Arabia 
and along the Red Sea. 

Extensive epidemics of sand~fly fever have prevailed among the 
British Garrison ·of Aden, where the writer' himself, experienced 
an attack. 

The crews of our ships in the Persian Gulf are liable to out
breaks of this fever. 

India is the country in which cases of sand-fly fever are most 
numerous. Reference has been made already to McCarrison's and 
Fook's accounts of the disea$e at Chitral, Landi Kotal and Sialkot. 
Wimberley [24] described an epidemic which prevailed at N owshera 
in 1910. Wall [25J has given an account of the Chitral outbreaks 
of1909 and 1910. C. H. Hale [26] reported an epidemic in Kamptee 
in 1911; he found that camphor is effective in driving away sand~ 
flies. Robinson and Blackhani [27J state that the malady caused 
848 admissions to hospital among the British troops of the 
Peshawar Division in 1911. Ta.ylor and Khan [28] observed 161 
attacks in 'the Indian troops at the frontier post Parachinar during 
the months of June to September, 1912. In the Annual Report of 
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394 Phlebotomus ]i'eve1' and Dengue 

the Sanitary Commissioner with the Government of India for the 
year 1910, published in 1912, the total number of cases of sand-fly 
fever recorded among the British and Indian troops is 1,058. It is 
doubted whether the great importance of this disease as a cause of 
disability of our troops has yet been widely realized; it is probable 
that there were some four or five thousand attacks in all. The 
" Army Medical Report of 1911" gives 1,393 admissions on account 
of sand-fly fever among the British troops alone stationed in India 
in 1911. 

The phlebotomus is abundant in Ceylon, and our troops have 
suffered from the fever. 

About 70 or 80 cases of this ailment are recorded each year 
in the returns of our troops stationed at Hong Kong and the 
Straits Settlements. 

At Tientsin and Pekin, in 1911, 45 cases occurred in the 
British garrison when sand-flies were most numerous. 

The sand~fly is widely distributed in the French possessions in 
Africa. Langeron reported its existence on the coast of Tunis. 
Foley and Leduc [29] state that it is common in southern Algeria. 
Roubaud [30J finds that it is extended throughout West Africa, 
and is abundant in Timbuctoo. In 1903, Theobald [31 J wrote 
that phlebotomi occur in most collections of flies froni West and 
Central Africa. It has been captured in Uganda. N ewstead [32J 
says that it inhabits the Sudan, British Central and West Africa 
and Rhodesia. Manteufel [33J has reported the existence of the 
phlebotomus and of sand-fly fever in German East Africa. At 
Zanzibar, in the year 1911, 17 of the crew of H.M.S. " Pandora" 
were attacked with sand-fly fever. 

In North America the phlebotomus has been caught in 
Mary land [341-

In Central America it has been reported in Guatemala. 
McGibbon [35J published an account of a short summer fever 
which prevailed at San Fernando on the west coast of Mexico in 
1911. No rashes of any sort were observed; it is probable that the 
infection was phlebotomus fever. 

According to the observations of Lutz and Neiva [36J the 
phlebotomus is broadly scattered throughout Brazil. 

Dengue breaks out in epidemics which are far more explosive in 
character than are those of sand-fly fever. The infection courses 
swiftly through a community, until almost all susceptible people 
have been attacked. In a few weeks its energy will have been 
expended. The rashes which occur in about 70 per cent of the 
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O .. Birt 395 

cases, and the greater severity of the pains, mark off this disease 
from sand-fly fever in the Malta, Italian and Chitral epidemics in 
which the absence of skin eruptions was noted. 

The infections may occur in the same locality. At Aden, in 
1893, the summer outbreak of phlebotomus fever was followed by 
one of dengue in the autumn. No immunity was afforded by the 
former infection against the latter; whole families were seized; 
papular or urticarial rashes broke out in most cases. The writer's 
experience of his own attack at that time was that the joints were 
more painful than in the phlebotomus infection, and that the initial 
rash was accompanied with itching of the palms and soles. Dengue 
has often visited Aden, and is well known to the native inhabitants, 
who call it "father of the knees." In the" Naval Medical Report 
of 1871 " we read of the devastations dengue caused in Aden in that 
year. The garrison and the whole population, European and native, 
were seized indiscriminately, so that in a few days' time all Aden, 
civil and military, was hors de combat. Swollen glands were a 
feature of the outbreak. 

In Gibraltar and Malta dengue has appeared among the troops 
in the autumn at the end of the sandfly fever epidemic. It is 
stated that rashes and breakbone pains were prominent symptoms, 
hence there was no confusion in determining the infections. 

In Greece, Aravandinos says that dengue arises every few 
years in epidemic form along the coast, and that it can be distin
guished readily from sand-fly fever, to whiqh visitors to Greece are 
liable. 

Many excellent accounts of dengue have been published; notably 
that of Dr. Sandwith [37] of the infection in Egypt, and that of 
Fleet-Surgeon Bassett-Smith [38J of outbreaks in Bombay. There 
is considerable variety in the character of the symptoms observed' 
in the various epidemics. Bassett-Smith remarked on the absence 
of severe bone and joint pains and of enlarged lymph glands. In 
an outbreak among our troops at Stanger, Natal, reported by 
Beveridge [39], many of the cases of which were seen by the writer, 
the swelling of the lymphatic glands was noted in 99 per cent of 
the 325 cases, along with the classical signs and symptoms of the 
infection. 

Aberrant cases of dengue, and they occur in every epidemic, 
closely resemble sand-fly fever. After a similar incubation period, 
there is the same intense frontal headache, flushed face, injected and 
tender eyes, pains in the body and limbs, slow pulse, and leucopenia. 
Stitt [40] found that the average leucocyte count in 100 cases of 
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396 Phlebotomus Fever· and Dengue 

dengue was 3,200. Moreover, the late eosinophilia observed by 
Balfour [41] in Khartoum, by Harnett [42J· in Calcutta, and by 
others, also occurs in sand-fly fever, so that the infections cannot be 
separated by microscopical examination of the blood. 

H. Graham [43], of Beyrout, was the first to investigate depgue 
experimentally. After feeding Culex jatigans on dengue patients, he 
caused them to bite susceptible people residing in places where the 
disease was absent. He thus transmitted the infection to six 
persons. He also induced tbe disease by inoculating a man with 
an emulsi~on of the salivary glands of an infected culex. 

In 1904, Carpenter and Sutton [44J obtained successful results 
with culex and stegomyia at the Isthmus of Panama. 

In 1906, Ashburn and Craig [45] ascertained that the blood of 
dengue patients was infective, and that the virus passed through a 
filter which was impervious to the Micrococcus melitensis. 

Summarizing the successful experiments, we find that:
Inoculation with the blood of dengue sufferers caused dengue 

eight times. 
Inoculation with filtered infective blood induced the disease 

twice. 
Inoculation with the salivary glands of an infected culex gave 

rise to dengue once. . 
Infection has been conveyed by infected culices eight times 

. and infected stegomyia once. 
There are considerable differences in the infectivity of the virus 

in sand-fly fever and dengue. Blood abstracted after the first 
. twenty-four hours in the course of sand-fly fever no longer can 
excite the disease. It has failed to do so in every attempt (five 
experiments) made. The blood of dengue patients with which the 
successful inoculations were performed was drawn off on the 
second to the fifth days of the disease. 

Whereas phlebotomi are not capable of transmitting sand-fly 
fever until six days after feeding on a sand-fly fever patient who is 
in the first day of his illness, dengue has been conveyed by 
mosquitoes immediately after their meal of dengue blood; never
theless the virus survives in them, for they have conveyed the 
disease eight to twenty-seven days after feeding on a dengue 
sufferer. 

Graham protected families from dengue by means of mosquito 
curtains. E. H. Ross [46] extinguished epidemics of dengue which 
had been of yearly occurrence in Port Said by exterminating the 
mosquitoes. Stitt prevented the spread of infection from 200 
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O. Birt 397 

dengue patients to others in the same ward by enclosing the former 
in mosquito-proof wire cages. 

Evidence is accumulating that the stegomyia is an agent in 
the propagatiop of dengue. Legendre [47J concludes from a study 
of an extensive epidemic of dengue at Hanoi in uno, that the 
stegomyia was the responsible vector, since the outbreak was coin
cidenll with a great increase in the number of these mosquitoes, 
while other species were few. The arrest of the epidemic was 
marked bya diminution in the stegomyiffi and an increase in the 
other mosquitoes. Davidson [48] remarks that stegomyiffi were 
everywhere during the recent outbreak of dengue at Brishane. 
Lalor [49J, cited by Surgeon-General Lukis, believes that the 
short fevers which are prevalent at Rangoon are conveyed by 
stegomyia . 

. That there is some connection between epidemics of dengue and 
yellow fever has long been noted. In Bermuda [50J, in the year 
1863, there was an autumn outbreak of dengue, which was. followed 
in the next summer by a disastrous epidemic of yellow fever in 
which over 3,000 out of a population of 11,450 persons were seized~ 
Theepidemics were connected by the ·occurrence of atypical febrile 
cases in the interval. In 1881 at Malta there was an outbreak of 
dengue during the autumn, and sixty-nine cases of yellow fever 
then 'occurred among the troops. 

There is a close resemblance between the dengue, sand-fly and 
yellow fever infections; they are all caused by some virus which 
circulates in the blood,and is capable of passing through a filter 
.which retaim bacteria; the onset of the fever is similar in many 
instances, and during the first forty-eight hours of the illness it 
may be impossible to distinguish between the infections; even 
later a diagnosis on clinical grounds may be unattainable, for 
atypical cases of dengue and yellow fever may bear 'every likeness 
to phlebotomus fever. Hence too great stress should not be laid 
On the symptoms of individual patients during the course of an 
epidemic; it is the general type of case which will give the name 
to the outbreak. 

We now come to the consideration of the fever which Rogers [51] 
has described as "sporadic seven-day fever simulating dengue." 
The name is hardly suitable, perhaps, for of the 206 cases on 
which his report is based, in sixty-six only was the duration of the 
pyrexia seven days; in seventy-nine it was six days, and in the 
rest itviuied from three to more than eight days. The leucopenia, 
slow pulse,· and rashes cause little hesitation in identifying this 
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398 Phlebotomus Fever and Dengue 

disease with dengue. From the blood of six patients, however, a 
bacillus bearing many of the characters of the B. typhosus was 
isolated, but since 1907, the date of the report, there has been 
no more positive evidence of the bacterial nature of the fever. 
Megaw [52J, who himself was a sufferer, believes that it is a 
mosquito-borne malady. Fleet-Surgeon Clayton [53J has given 
weighty reasons for the belief that the so-called seven-day fever 
of .eastern ports is conveyed by mosquitoes. Butler [54J remarks 
that many cases which occurred in the 1911 Brisbane dengue 
epidemic conformed to this type. 

In Jamaica and Bermuda of recent years blood cultures have 
been employed in the investigation of atypical febrile diseases 
which have appeared among our troops, in addition to the usual 
microscopical and serological examinations; the upshot has been 
that six or a dozen or more cases occur every year in which the 
blood is sterile, and the microscQpical and serum examinations are 
negative. In both islands culices and stegomyire are abundant and 
phlebotomi are absent. It is probable that such febrile attacks are 
caused by these mosquitoes. 

In 1909 the writer was sent to Malta to look for the fever 
investigated by Doerr. He arrived before sand-flies had made their 
appearance, and before the outbreak of phlebotomus fever. In April 
and the beginning of May six cases came under his notice in which 
the duration of the pyrexia was from five days to ten days. In all of 
these 5-10 c.c. of blood remained sterile permanently; the serological 
and microscopical examinations for parasites.were negative; leuco
penia and a slow pulse were observed in every instance. These cases, 
therefore, resembled many which occur in dengue epidemics. After 
the commencement of the sand-fly fever season, eight more attacks 
with pyrexia varying from five to sixteen days were investigated 
with similar results. The conclusion seems justified that these 
were mosquito-borne infections. Sporadic cases of yellow fever 
may occur, and there is no inherent improbability that isolated 
examples of dengue may also arise. The cases of greatest severity 
appeared in the autumn months when the stegomyire were becoming 
more numerous, and it is not unlikely that they were the trans
mitting agents. Surgeon-Major Mifsud, of the Royal Malta Artillery, 
informed the writer that occasionally he had encountered febrile 
cases in which bilious vomiting and jaundice were prominent 
symptoms, suggesting that the stegomyia was the cause. 

We should not be content with such terms as " three-day," I< seven
day," " ten-day" fevers, for such expressions are inaccurate, no fever 
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keeps time so precisely; "remittent fever" and" pyrexia of unknown 
origin" are convenient names to, be employed when we are over
worked and 'fatigued. In perusing the literature of fevers we see 
how much more pre-occupied the writers have been with a search 
for a name than with finding out the cause ofa disease. Much 
energy and ink have been expended on discussing whether a fever 
is "Brill's disease,"" Weil's disease," yellow fever, " bilious remittent 
fever," "three-day," " seven-day" fever, and so forth, when an appeal 
to experiment would have answered the question and would have 
saved lives. 

It' would be a distinct gain to the cause of public health if 
infection~ were designated by their transmitting agency. The 
names" rat· flea fever," "louse fevers," "bug fever," " tick fever," 
"goat-milk fever," "mosquito fe~ers," bring vividly to the notice 
of the public their dangerous foes,: and we thus educate them in the 
means to be adopted in the prevention of disease, and enlist their 
services for their suppression. The question of names appears to be 
a subject worthy of the considerat~on of this Society at the. present 
time, for there is now sitting th~ Joint Committee appointed by 
the Royal College of Physicians Jor the purpose of revising the 
nomenclature of diseases, and ari authoritative statement of the 
opinion of this Society would aid the Committee in that part of 
their work which refers to tropical diseases. 

The practical sanitarian will insist perhaps, in the presence of 
an epidemic, on the destruction of all blood-sucking insects, and 
the reduction in the incidence of. the fever will prove the value of 
this measure. But the expense of such a crusade may be prohibi
tive, and an experimental investigation will then be necessary to 
narrow down the campaign to the extirpation of those insects or 
other agencies which alone are responsible for the outbreak. 

Conclusions.-Dengue, phlebotomus and yellow fevers are caused 
by distinct but closely related kinds of virus. 

A fever lasting several days in which the examination of the 
blood for parasites, by culture, and by serum tests, is negative; 
characterized by slow pulse, leucopenia, and relative polynuclear 
decrease, occurring in a locality where mosquitoes are numerous, 
should be attributed to a virus carried by these flies, although some 
of the symptoms significant of pengue or yellow fever may be 

wanting. ~ 
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