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Some names In the
elucidation of malaria



It appears that Hippocrates in the 5th
century BC described the clinical features

of malaria.

From the earliest times It was known

that it occurred particularly In
areas of marsh land.

Malaria - bad air
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Quinine is
important

in both
prophylaxis
and treatment

It must be taken
under supervision
otherwise it is
spat out
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General measures
are also necessary

and don’t forget
leeches



Clinicians and laboratory workers
collaborated to correlate the
clinical features of the different
types of fever



Camillo Golgi in Pavia in Northern lItaly
In 1885 identified P. vivax as the cause
of benign tertian malaria

and P. malariae as the cause
of quartan malaria
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They worked
In Rome in the
South of Italy

They were dealing

with malaria that ‘
often caused dea
malignant tertian

Caused by
P.Falciparum

1889
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Giovanni Grassi
1898 in Rome

A year after Ross
showed that
malaria could be
transmitted by
mosquitoes in birds

he showed
mosquito
transmission
In humans



Manson

‘father of

tropical medicine
in England’

Thought that it
was transmitted
by mosquitoes
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liost of the plasmodium.—Further, as the plasmodiun
whilst in the circulation 1s alwe ays enclosed in a blood
corpuscle and is therefore incapable of leaving the
body by 1ts own eflorts, and as it is never, so far as
known, extruded in the excreta, T have suggested that
it 1s 1emnwd from the circulation by some blood-
cating animal, most probably by some suctorial insect
common 1in the haunts of malaria. This nsect, as
Laveran has also suggested, 1 believe to be the mos-
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Ronald Ross
Manson’s most
famous student
confirmed his
suspicion that
HERSINISSRYES
indeed by
mosquitoes

1897

At first they thought
that transmission
was by swallowing
drinking water that
had mosquitoes

in it.

Ross used to joke
about this in his
lectures after he
became Professor
of Tropical Medicine
in Liverpool.



They knew that malaria parasites In

peripheral blood had a number of
different forms

But what they had in common was
the presence of pigment

Hence the idea was to
find the pigment.’






In his first attempts
Ross dissected
hundreds of
mosquitoes

and did not find
the pigment bodies

He wanted
to give up

He was transferred
to Secunderabad
on the Deccan
plateau in the South

There he found a
new mosquito.

It had banded legs
and dappled wings

Later identified as
a female anopheline

Ole Ole It contained
the pigment bodies
in its stomach.










Here are photographs | obtained with
permission from the School of Hygiene
and Tropical Medicine in London.

They are the drawings made on sheets
of thin brown paper that Ross sent to
Manson in London.









After demonstrating the pigment bodies
In the abdominal wall of mosquitoes he
began to pull off the heads of mosquitoes

and there he found structures that he
correctly interpreted as being
salivary glands.






They were full of thin bodies that he
recognised as the infective form that
was Injected into a new host by the
bite of the mosquito.






Soon after this he took a period of leave
and went to the School of Tropical
Medicine that had been established In
Calcutta.

There he experimented with bird malaria
and showed that it was transmitted by
the bite of mosquitoes.
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Ross telegraphed the final report of his
entire experiments to Manson a few days
before July 28, 1898 when Manson was
due to read a paper in Edinburgh at a
Soc of Tropical Medicine section of the
BMA meeting to be held on that day.

Manson proudly presented the findings
of his, by then famous student.



The next big advance came with the
control of mosquitoes by the
destruction of their breeding grounds



William Gorgas
(1854-1920)
Panama Canal
1904

From 1898-1902
Gorgas worked
with Walter Reed
and showed that
yellow fever is
transmitted by
mosquitoes and

it could be
controlled by
draining the
swamps where
the mosquitoes
bred
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Roosevlet
took over

the building

of the Panama
Canal when
the French
failed
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HOW TO SHRINK THE WORLD

Roosevelt called building the Panama Canal “by far the mostimpogtant actnon hehad taken
in foreign affairs. Why did he succeed where others had failed? ]
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SHIFPING ROUTES

(5] LOCK AND LOAD

AL 300 m long and 33 m wide, the locks wore
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14,000 transits in 2008, accounting for about
9% of world trade. How 8 Jock works:

Ship enters
first lock
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The highest point in the Panama Canal in 1965
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Signature in the guest book at Institute for Research at Wits Uni Johannesburg in 1915
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Cosmos Club Washington



COSMOS CLUB MEMBERS ON CANAL ZONE STAMPS

SELETAE

George W. Davis William C. Gorgas John F. Wallace Sidney B. Williamson
1881-1885 1914-1920 1904-1921 1915-1928
1948 1948 1940
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Dr. Gorgas also was on a Panama Stamp, 1939
He is the First Club Member to
Appear on a Stamp, See Above.




Explosive epidemics of malaria
that caused many deaths have
been recorded since ancient times.



A modern acute epidemic occurred
In the 1980s when a group of about
700 people living in a remote part of
the Highlands of Papua New Guinea
decided that they wanted to become
connected to the road system that
serviced the rest of the country.



The road was
built but it rains
heavily almost
every night




Up the road came
anopheline
mosquitoes

that bred in all
the puddles of
water




See the myriads of larvae



Right to the entrance of the houses they came
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They bred in the water in the holes made by the pigs that roam freely in the villages

.






100 villagers died within a few
weeks before a medical team
could get in to help them.



This woman
and her baby
died the day
after this photo
was taken




The old men
decided that
they did not
want to be
connected to
the rest of the
country

after all




And the road was
allowed to return
to the jungle

But the damage
had already
been done




Historical vingnettes

The story of Cinchona
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In past centuries it was well known
that many people in Rome died every
autumn from a fever that seemed to
come from the marsh lands in the
lower reaches of the Tiber River.



In 1623 when the cardinals of the
Catholic Church gathered in Rome
to elect a new Pope, almost all of
them contracted this fever

(called malaria - bad air).

Many of them and many of their
attendants died.



Pope Urban 8th (V111) — one of the
last survivors - was elected.

In 1630 he appointed the Spanish
Archbishop Juan de Lugo, a member
of the Jesuit order of priests to the
position of Apothecary of Santo
Spirito Hospital where he had been
treated for his malaria .



Juan de Lugo encouraged members
of the Jesuit order to bring back to
Rome new medicinal herbs from their
missions all over the world.



He got rhubarb from China which

was ‘good’ for treating stomach
aliments;

bezoar stones from the stomachs

of Llamas from South America.
(Goodness knows what this was
good for, perhaps as an aphrodisiac.)



In 1631 from Lima, Peru, he got

a small bundle of dried, bitter tasting
bark from a Cinchona tree that was
used by the Andean Indians

(the Incas) to cure fevers that were
associated with shivering.



This became an ingredient in a
prescription that was used for
treating the Roman ‘malarial’ fever.

It was effective and became known
as the Peruvian bark.

It soon spread throughout Europe as
a treatment for fevers under the name
‘the Jesuitical bark.’



The export of cinchona bark from Lima,
Peru, was made possible by the actions
of a Jesuit lay brother, an Italian,
Agustino Salumbrino (1580 — 1642).

During a period of 37 years he established
a flourishing trade in Cinchona bark.



Many attempts were made to get seeds
to Europe so that commercial plantations
could be established.

Some of these ended Iin death of the
traders and some of the seeds did not
produce highly effective bark.



It was not until 1865 that seeds that
produced trees with highly effective
bark was smuggled out of Peru.

An English trader in Lima,
Charles Ledger befriended a Bolivian,
Manuel Mamani.

Mamani obtained seeds from a special
grove of Cinchona trees in the high Andes.



Charles Ledger
1865




Soon afterwards
he was killed by
some of his
countrymen

as being a traitor

Manuel Mamani
1865
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C. ledgeriana
5 times more
active than
previous types




Some of the seeds were planted In the
High Hills in South India, in Sri Lanka
and Africa by English planters,

but they did not grow well.

Some seeds were sold to the Dutch and
they flourished when planted in Java,
Indonesia.






Right into the mid 1900s most of the
world’s supply of cinchona came from
the plantations in Java



After 2 years of growth the trees were
cut down and the bark was sent to
Amsterdam, the Netherlands for refining.

The quinine was used mainly for flavouring
In drinks and a lesser amount was used to
make medicinal quinine.



In 1820 French Chemists
Pierre Pelletier and Joseph Caventou
extracted the active alkaloid from the

cinchona bark
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During WW2 the chief medical officer
of the Australian Army realised that

Singapore would fall to the Japanese
advancing down the Malay peninsula.

So he purchased a large quantity of
guinine from Indonesia.



He put half on each of two ships sailing
to Australia In case one was lost en route.

Both ships were sunk by Japanese
submarines.



Then the Japanese occupied
Indonesia.

The Germans had already occupied
Holland.

And so the rest of the world had no
access to quinine.

Chemists in the US then made
synthetic drugs - Atebrin, Chloroquin,
Camogqguin and Primaquin from the



Chemists In the US then made
synthetic drugs —

Atebrin, Chloroquin,
Camoguin and Primaquin

from the quinine molecule.
These drugs played an important

part in the subsequent Pacific
Campaign.
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During WW2 US chemists made synthetic antimalarials from the quinine molecule




The newest antimalarial drug

From about 1990 A drug derived from
a plant grown in China has been used
effectively against malaria.

The name Is artemesenin and the
derivative that is currently being used is
artemether.



One could say that the ‘wheel has
come full circle’ and we are back

to treating malaria with herbal

medicine which was the universal

form of medicine before the introduction
of ‘'scientific medicine’ in the last half

of the 1800s. (nineteenth century).



On the other hand, one could also say
that we are now trying to eradicate
malaria by using 215t century
technology to make an effective
vaccine against malaria.



