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Abstract

Some people have no choice but to get in contact with animals, but this contact is accused
of being the main cause of the emergence of new viruses. Novel and creative ways of
thinking are needed to reveal the mystery of the reasons that led to the emergence of the
viral epidemics and try to treat them.

In our opinion, humankind has been exposed to viral pandemics or at least viral outbreaks
in places where, and times when, humans have come close to achieving success in
eliminating mosquitoes. And we think that the temporal and local linking between the most
important mosquito elimination procedure (which is fighting malaria) and the occurrence
of viral pandemics will help in answering many of the questions that have been asked about
these pandemics.

For viruses, “Species jumps”, a jump between one host species and humans is one of the
main steps in the emergence process. Not all mosquito bites are similar; three possibilities
can occur to a human or animal after a mosquito bite depending on the mosquito's health
status. We hypothesize that one category of mosquito bites stands as a front block against
the “Species jumps”. This blocking wall will fall if mosquitoes are eliminated which will
open the way for new viruses to emerge.

Our hypothesis assumes that mosquitoes are "natural vaccinators”, as long as humans can
get rid of insect-borne diseases in ways other than vector eradication.
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contact with animals, but this contact is a- ergence of new viruses. Novel and creat-

14



SOHAG MEDICAL JOURNAL
Vol. 25 No. 2 April 2021

Can Mosquitos’ bites block the hypothesized species jump

Hassan Mohammed Elnady

ive ways of thinking are needed to reveal
the mystery of the reasons that led to the
emergence of the viral epidemics and try
to treat them.

In our opinion, humankind has been exp-
osed to viral pandemics or at least viral
outbreaks in places where, and times wh-
en, humans have come close to achieving
success in eliminating mosquitoes. And
we think that the temporal and local link-
ing between the most important mosquito
eliminating procedure (which is fighting
malaria) and the occurrence of viral pan-
demics will help in answering many of
the questions that have been asked about
these pandemics.

Malaria is a serious disease caused by pa-
rasites of the genus Plasmodium that is
spread by the bite of an infected female
Anopheles mosquito to humans. Epidem-
iologists were cautiously hopeful that ma-
laria could be prevented if the ‘evil' Ano-
pheles were killed or individuals were ta-
ken away or shielded from them ™. How-
ever, this theory has been challenged (i.e.,
should the messenger (mosquito) be erad-
icated when the message (pathogens and
P?rasites) is the enemy of public health? )
2

Eradicating mosquitoes (like any other
organism) would have serious consequ-
ences for ecosystems. Long before man,
mosquitoes inhabited this world. The ear-
liest fossils of mosquitoes date from
around 200 million years ago. More than
3,500 species of mosquitoes from differ-
ent parts of the world have now been ide-
ntified, of which only a few hundred spe-
cies bite or bother humans. Only female
mosquitoes actually bite humans. In vari-
ous ecosystems, mosquitoes perform ess-
ential roles, acting as food for many sp-
ecies, helping to survive filter detritus for
plant life, pollinating flowers, and even
influencing caribou's herding paths in the
tundra. Finally, experts are looking at the

15

mosquito for alternative medicinal ther-
apies 1,

The malaria eradication process is non-
selective and affects not only the mosg-
uito strains responsible for the transm-
ission of malaria but even more than that,
as it affects a number of biological syste-
ms including humans 1,

There is no doubt that some mosquito
bites cause several diseases, but it seems
that excessive prevention of them will
contribute to the emergence of new
diseases which develop into catastrophic
pandemics over time, and this can be seen
through historical analysis.

Spanish flu, 1918.

By 1914, Europe and the USA had made
great strides in malaria which was a major
accomplishment given that the anoph-
eline mosquito cycle was only being
recognized around 1900, and only rec-
ently were the essential vectors and the
developmental cycle in the red cell iden-
tified > 81, The four years of the First
World War (1914-1918) were a pivotal
period in the history of mankind with
regard to the elimination of malaria. Dur-
ing the war, innovative methods were pr-
oduced that improved realistic and tact-
ical techniques. Among them were freg-
uent pyrethrum spraying to control mosg-
uitoes and aggressive mosquito breeding
control I,

A mysterious and lethal epidemic (the Sp-
anish flu) swept across the world in three
successive waves (spring 1918, autumn
1918, and winter 1918-19) at the end of
this time in 1918. About a third of the wo-
rld's population was affected by this pan-
demic and an estimated 50 million people
were killed. There was the undoubted co-
nsensus of Spanish origin at the time,
though army camps in the USA have been
blamed more recently. Whatever the pre-
cise "Western" origins of the virus, most
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recent authorities accept that the infection
of the virus from 1918 to 1919 did not ori-
ginate in China or the Far East, but
instead spread eastward to China [],

In the absence of air travel at that time,
the very large geographical spread of the
Spanish flu in such a short period indic-
ated to the authors of a previous report
that the epidemic had spread across the
globe before this time and that earlier
'seeding’ had occurred. The authors have
also succeeded in recovering research sh-
owing that many related (limited-scale)
epidemics existed in different regions of
Europe starting in 1916 €1,

Our explanation for the widespread of the
Spanish flu is that it happened in the colo-
nial era and consequently many European
countries implemented malaria control
measures within their geographical bor-
ders as well as within their colonies.
When comparing what happened in India
and China during this pandemic, we fou-
nd that India was severely affected, as
nearly 20 million patients died, while
China was affected slightly, as the impact
of cases was minimal and the number of
deaths was small 1, Here it is worth not-
ing that India as a British colony at that
time was taking measures to eliminate
malaria %, whilst China did not take sim-
ilar action (M,

During the 1918 pandemic, the simul-
taneous outbreaks of influenza in humans
and pigs inevitably raised concerns about
whether the virus had spread from pigs to
humans, or from humans to pigs. So far,
this question has not been conclusively
answered 121,

We assume that ecosystem violations ca-
used by the over-elimination of mosque-
itoes have had immune implications for
humans and animals alike.

we think that the Spanish flu pandemic's
successive waves were attributable to the
continuing battle against malaria during
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the period of the pandemic, and we think
that somehow the environmental balance
was restored, which led to the pandemic
stopping in late 1919.

Asian influenza, 1957

Most attention is currently being centered
on China and Hong Kong as a possible
cause of a new viral pandemic. There ha-
ve been many explanations for this, inclu-
ding the perfect opportunities for viral
transmission via the respiratory route for
a large and young human population liv-
ing under crowded conditions [,

These reasons were, in our opinion, ine-
ffective before the implementation of
anti-malaria measures in this region of the
world, and proof of this is the slight imp-
act of the Spanish flu pandemic which oc-
curred in China [,

We think that the most effective event in
China was in 1950 when the anti-malaria
campaigns were launched, and slowly, th-
ese campaigns started to achieve some su-
ccesses until the year 1957, when the Asi-
an flu pandemic appeared 4,

This period also witnessed the beginning
of the global spread of dichlorodiphen-
yltrichloroethane (DDT), which started to
spread globally at the end of the Second
World War. DDT has been used as a pest-
icide not only to destroy malaria-carrying
P13(])squitoes but also to kill other vectors
1

Originating in late February 1957 in the
Kweichow province of China, the Asian
Influenza pandemic spread in less than 4
months to more than 20 countries (4],

The Hong Kong flu (1968 flu
pandemic)

A new influenza pandemic erupted in So-
utheast Asia in 1968 and gained the sob-
riquet Hong Kong influenza based on the

location of its arrival to Western notice
[15]
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The Hong Kong strain of influenza virus
has spread extensively around the world,
with many of the countries in which it has
been identified not suffering traditional
global epidemics, and with many of those
in which epidemics have occurred, there
was little to no impact on the absence fro-
m work and mortality rates. The United
States of America was an exception to the
general rule, as high illness and death ra-
tes were observed after the introduction
of the virus on the West Coast [*°],

When we look at Hong Kong's history of
malaria control, we find that it has been a
slow process. The tale began in 1930 wh-
en a dedicated 'Malaria Bureau' was crea-
ted. In 1969, the eradication of indige-
nous cases was successfully carried out
[161 And so, we can discern that the period
of time leading up to the Hong Kong
pandemic has witnessed successes with
regard to the eradication of mosquitoes.
What we think of the role of mosquitoes
in strengthening human immunity against
viral infection makes us think that the co-
untries that have had the greatest success
in fighting mosquitoes are the ones that
suffered the most when the virus reached
them, and at the head of these countries is
the United States.

Beginning in the second decade of the tw-
entieth century, and to this day, the Uni-
ted States has tidy methods of controlling
mosquitoes, not only at the level of gove-
rnment but also at the public level. Nine
out of every ten households in the United
States used certain types of pesticides (the
vast majority being insecticides) in their
house, garden, or yard [6: 17 18],

Russian Flu, 1977(red flu)

Following the beginning of anti-malaria
campaigns in the 1950s, China experie-
nced many setbacks and resurgences of
malaria that occurred in the 1960s and
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early 1970s, but great progress was made
after resurgences 9,

Following the effort made after the early
seventies, a viral epidemic has emerged
(i.e. Russian flu). In November 1977, in
the Soviet Union, the Russian (or later,
red flu) first came to notice. It was, ho-
wever, later recorded as having first occ-
urred in May of that year in China. It soon
became clear that this rapidly spreading
outbreak was almost entirely confined to
people under 25 years of age and that the
ilIness was usually mild, albeit marked by
typical influenza symptoms 31,

There are many questions asked about the
red flu epidemic and have not been ans-
wered so far 191,

Regarding the age group the virus sel-
ected, we think the reason is that it was
this age group that was born and lived in
conjunction with the widespread use of
DDT after the early 1950s. This age gro-
up did not take its share of insect bites as
the previous age groups.

The Ebola outbreaks

The first recorded Ebola outbreak occu-
rred in northern Zaire in 1976 (now the
Democratic Republic of Congo). It occur-
red near the Ebola River after which the
virus was named. 318 cases with a case
fatality of 88 percent were found in total.
A similar outbreak occurred in the south
of Sudan two months prior to the 1976
outbreak in Zaire. These two outbreaks
were initially thought to be related owing
to the proximity of the subsequent outb-
reak in Zaire. However, the causative ag-
ents were eventually found to be two
distinct strains of the Ebola virus, later
named the Zaire and Sudan strains, respe-
ctively 2%, With regard to the country ca-
lled Zaire at that time, we will find that
the first measures to combat malaria beg-
an in the form of vector control measures
211 In the light of Sudan, it is noteworthy
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that the period beginning in the 1970s and
later saw remarkable activity in malaria
control measures 1221,

Since Ebola was first reported in 1976,
there have been 29 outbreaks or case rep-
orts of Ebola virus disease (EVD) docum-
ented. Ebola has been known to cause
outbreaks in central and eastern Africa for
a long period of time, as no sporadic hu-
man cases or outbreaks have been rec-
orded in West Africa before. But West
Africa began to be affected in 2013 2%,
In West Africa, the 2013-2016 epidemic
was unprecedented, being larger than all
past outbreaks combined. In its geogr-
aphical distribution and multi-country sp-
read, it was also peculiar 2,

In the West African epidemic, the majo-
rity of cases were concentrated in three
countries with heavy transmission: Sierra
Leone, Liberia, and Guinea 2%,

If the African malaria eradication meas-
ures were traced back to the 1970s, a tem-
poral and spatial association with these
numerous and unprecedented Ebola outb-
reaks will be found.

The Middle East respiratory
syndrome (MERS) 2012

Lover and colleagues reported that it was
considered useful to draw attention to the
common reality that if malaria eradica-
tion is theoretically feasible, it is and will
always remain a rather serious challenge,
and that policymakers should not undere-
stimate their challenges or expect that any
of the problems will be resolved automa-
tically as the year's pass [%%,

Thus, Countries have often brought about
improvements in malaria control prog-
rams, and it is difficult to judge the ability
of these improvements to eliminate mos-
quitoes for several factors. In addition,
the time span for any success may extend
for many years. Therefore, the period of
time in which, there is a stable decline in

18

malaria cases, can be considered to be the
period with the best successes.
Regarding Saudi Arabia, in 2004, a rev-
ised action plan was developed, to
eliminate malaria. The period between
2008 and 2014 witnessed a steady decline
in cases in a certain locality in Saudi
Arabia ?4. In conjunction with this peri-
od, a viral epidemic occurred in Saudi
Arabia (i.e. Middle East Respiratory
Syndrome) 251,

The Middle East respiratory syndrome
(MERS) is a highly lethal respiratory dis-
ease caused by betacoronavirus (MERS-
CoV), a single-stranded, positive-sense
RNA virus. In Jeddah, Saudi Arabia, the
virus was first isolated from a patient who
died from a serious respiratory disease in
June 2012. While most cases of MERS
have occurred in Saudi Arabia and the
United Arab Emirates, cases of people
traveling from the Middle East or their
contacts have been recorded in Europe,
the USA, and Asia [%°],

It has been verified by many studies from
several Middle Eastern countries (with
the exception of Yemen, a country that
suffers a lot from malaria [?61) that camels
are the source of the infection 7. It
should be remembered that, during this
period of time, the camel, whose name
has been associated with health and cure
in the minds of the inhabitants of the
Arabian Peninsula since ancient times 128
became a source of serious illness.

COVID-19, 2019

In China, the National Malaria Elimin-
ation Action Plan (NMEAP) (2010-2020)
was released with the goal of eliminating
indigenous malaria before the end of
2015 in non-border regions and elim-
inating the disease nationally before the
end of 2020. Among the successful meth-
ods that led to a decrease in the incidence
of malaria cases were indoor residual spr-
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aying and the distribution of insecticidal
nets 2%,

In December 2019, an unexplained outb-
reak of pneumonia of unknown etiology
occurred in Wuhan City, Hubei Province,
China. The causative agent was described
as a novel coronavirus and was subse-
quently named COVID-19 by the World
Health Organization (WHO). The incid-
ence of COVID-19 continues to increase,
despite stringent global containment and
quarantine efforts [0,

Hypothesis and argument.

More than two-thirds of human virus
species are zoonotic, and a subset (less
than 20%) of zoonotic viruses are also
believed to infect birds; relatively few
vertebrates other than mammals or birds
have been recorded. As far as we are
aware, the remaining viruses infect hum-
ans only naturally (these are often refe-
rred to as 'specialist’ human pathogens.
There are 219 species of viruses known to
be able to kill human beings. There are
already three or four new species disco-
vered per year. Extrapolation of the dete-
ction curve indicates that a large reservoir
of undiscovered human virus species still
exists B4,

A previous study attempted to determine
the minimum number of viruses expected
to emerge and infect humans, with the re-
sults suggesting that there are at least
320,000 different viruses [32].

How many vaccinations will any person
need to be protected from future viral dis-
eases? And will it be reasonable? There is
inevitably a natural way of preventing the
emergence of these new viruses.
Woolhouse and colleagues #° reported
that, For viruses, “Species jumps”, a jump
between one host species and humans is
one of the main steps in the emergence
process (for more details see [3%),
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We hypothesize that mosquitoes’’ bites
are one of the natural processes that can
prevent species jumps and therefore have
the ability to prevent the emergence of
New viruses.

This is attributed to the widely researched
reinforcing role of human immunity pla-
yed by mosquito bites [3+381,

Of the over 545 suspected arbovirus spec-
ies more than 150 are documented to cau-
se disease in humans, and the majority are
zoonotic %, Previous studies have disc-
ussed the possibility of mosquitoes play-
ing a role in transmitting certain viral dis-
eases not belonging to arboviruses. These
studies could not deny that small doses of
these viruses, killed viruses or viral part-
Ecl]es could be transmitted by mosquitoes
40

Therefore, we can say that mosquitoes
can transmit a group of viruses belonging
to the arboviruses known to cause dise-
ases in humans, and we will define them
in this article as “Pathogenic Viruses”.
Moreover, mosquitoes can also transmit
hundreds of arboviruses not known to
cause diseases in humans, and an unkn-
own number of viruses (but it seems to be
a huge number because it definitely incl-
udes a large collection of non-emergent
viruses) that do not belong to arboviruses,
and we will define them in this article as
“non Pathogenic Viruses” (even if they
causing a human disease via other meth-
ods of transmission).

So, not all mosquito bites are similar,
there are three possibilities that can occur
to a human or animal after a mosquito bite
depending on the mosquito's health sta-
tus:

a) The first possibility is when the mosg-
uito is healthy, whereupon only the
mosquito's saliva enters human or ani-
mal blood.
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b) The second possibility is when the

mosquito is infected with "Pathogenic
Viruses," which causes arthropod-bor-
ne viral diseases to occur.

c) The third possibility is when the mos-

queito is infected with “non Path-
ogenic Viruses”; inevitably this will
lead to the formation of immune react-
ions against these viruses, including
the large collection of non-emergent
viruses. And if we add the so-called
cross-immunity, we can say that this

type of mosquito bites stands as a front
block against the “Species jumps”
[Figure 1]. This blocking wall will fall
if mosquitoes are eliminated, which
will open the way for new viruses to
emerge [Figure 2].
Our hypothesis assumes that mosquitoes
are "natural vaccinators", as long as hu-
mans are able to get rid of insect-borne
diseases in ways other than vector eradi-
cation.

Figure No. 2 shows that in the absence of the potential role of mosquito
bites in stimulating the immune system (due to the excessive elimination

Figure 1 illustrates the potential role of mosquito bites in stimulating the immune system of of mosquitoes) of both humans and animals by transmitting “non
Pathogenic Viruses™ the process known as “Species jumps™ is not

both humans and animals by transmitting “non Pathogenic Viruses” to block the process
blocKked resulting in the emergence of new viruses.

known as “Species jumps” .
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