A History of Tropical
Medicine

Dale C. Smith, PhD
Professor
Department of Medical |

UNIFORMED SERVICES UNIVERSITY
of the Health Sciences




UNIFORMED SERVICES UNIVERSITY
of the Health Sciences




UNIFORMED SERVICES UNIVERSITY
of the Health Sciences




THE HEALTH OF THE ARMY - |

‘““IN REGARDS TO SPOTS TO PLACE A CAMP, SOLDIERS
MUST NOT REMAIN FOR TOO LONG NEAR THE LOCATIONS
OF UNHEALTHY MARSHES, NOR IN ARID SITUATIONS, NOR
ON HILLS WITHOUT TENTS IN THE SUMMER.

THEY OUGHT NOT TO BEGIN THEIR MARCH TOO LATE IN
THE DAY, LEST THEY CONTRACT DISEASE DUE TO THE
SUN’S HEAT.

THE SOLDIER WHO MUST ENDURE COLD WITHOUT
PROPER CLOTHING IS NOT IN A STATE TO HAVE GOOD
HEALTH OR TO MARCH.”’

FL. VEGETIUS RENATUS
De Re Militari, 390 AD
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THE HEALTH OF THE ARMY - 1l

““THE UNREMITTING DILIGENCE OF THE GENERAL’S
TRIBUNES, AS WIELDING THE HIGHEST AUTHORITY, WILL
BE REQUIRED, SO THAT THEIR SICK COMRADES MAY BE
RESTORED BY SEASONABLE ARTICLES OF FOOD AND BE
CURED BY THE SKILL OF THE PHYSICIANS. FOR IT IS DIF-

FICULT TO MANAGE WITH THOSE WHO ARE AT THE SAME
TIME OPPRESSED WITH THE EVILS OF DISEASE AND
WAR"’

FL. VEGETIUS RENATUS
De Re Militari, 390 AD
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* Slow acceptance of bark
*Religion
*[ack of science

*Problems of natural

variability

*Problem of diagnosis
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METEOROLOGICAL REGISTER

YEARS 1829, 1823, 1894 & 1895,

raox
OBSERVATIONS

MADE

AT TH®

MILITARY POSTS OF THE UNITED STATES,

FREPARED UNDER THE DIRECTION OF
JOSEPH LOVELL, M. D..

SURGEON GENERAL OF THE UNITED STATES' ARNY,

WASHINGTON,

PRINTED BY EDWARD DE KRAYYT.
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Civil War
USA 19 tons

Prophylactic use?
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Buou nedary of
present-day India

Baluchistan
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Mal aria (Ital.)
Bad air

Malarial fevers

Malaria as Dx
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“Some threadlike worms which were very
thin at one end and blunt at the other. ...
They were alive and were making very
brisk, wavy motions. They had the
diameter of a white blood corpuscle and
their length exceeded that of the later, 60 or
70 times.

Otto Wucherer, 1866




Timothy Lewis

« March 1870 -- chylous urine
* 15+ subsequent patients

e July 1872 -- nine worms, one slide
patient lost

* Next patient, haematochyluria,
confirm that evening

» Filaria sanguinis hominis

UNIFORMED SERVICES UNIVERSITY
of the Health Sciences




J. Steenstrup

On Alternation
of Generations,

1842
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“I have laboured hard to
find the parental form of
the parasite, and am glad to
tell you that I have now
obtained five specimens of

the worm, which are
waiting to be forwarded by

a trustworthy messenger.” 5. Lancet.
Bancroft to T.S. Cobbald, April 1877
July 1877
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Timothy Lewis

e 1877 mature filariae

e differentiated from
dog sp. by sheath
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“ ...the helminthologist of the
future, when dealing with the
discovery of this entozoon, will find
himself obligated to bracket the
names of four distinguished

observers together... Wucherer,
Lewis, Bancroft, and Manson.”

T.S. Cobbold, 1874
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MANSON on MOSQUITOES -- 1870s
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*Mosquito range =
filariasis extent

Life span too short

*Bite only once

*British Museum, no
work, perhaps treatise on
cockroaches will help.
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“There can be little doubt as to the
subsequent history of the Filaria, or
that, escaping into the water in which
the mosquito died, it is through the
medium of this fluid brought into
contact with the tissues of man, and then
either piercing the integuments, or what

is more probable, being swallowed, it
works through the alimentary canal to
its final resting place. Arrived there its
development is perfected, fecundation is
effected, and finally the embyo filariae
we meet within the blood are
discharged.”




“...the haematozoon which
entered the mosquito a
simple, structureless
animal, left it, after passing
through a series of highly
interesting metamorphoses,

much increased in size,
possessing an alimentary
canal, and being otherwise
suited for an independent
existence.” 1877
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HANDBEOOK OF GEGRAMHICAL
AMD HISTORICAL PATHOLONGY
VLU
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ROPICAL ™ DISEASES

A Manual of the Diseases of Warm Climates

7 BY

PATRICK MANSON, M.D.,, LLD. (ABERD.)

Fellow of the Royal College of Physicians, London ;
Physician to the Seamen's Hospital Society, attached to the Branch
Hospital ; Lecturer on Tropical Diseases at St. George's
Hospital and Charing Cross Hospital Medical Schools ;
Medical Adviser to the Colonial Office and Crown
Agents for the Colonies

WITH 88 ILLUSTRATIONS AND 2 COLOURED PLATES

CASSELL anp COMPANY, LiMiTeD

LONDON, PARIS, NEW YORK & MELBOURNE
1838

ALL RIGHTS RESERVED
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A MANUAL

BACTERIOLOGH

BY

GEORGE M. STERNBERG, M.D.
DEPUTY SURGEON-GENERAL U. 8: ARMY

Director of the Hoagland Laboratory (Brooklyn, N. Y.); Honorary Member of 'the
Epidemiological Society of London, of the Royal Academy of Medicine of
Rome, of the Academy of Medicine of Rio de Jauveiro, of the
American Academy of Medicine, etc., ete.

ILLUSTRATED BY HELIOTYPE AND CHROMO-LITHOGRAPHIC PLATES

AND
TWO HUNDRED AND SIXTY-EIGHT ANGRAVINGS

1880 o Sl

WILLIAM WOOD & COMPANY
1802
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It 1s my
desire that
the medical

officers
detailed tor
the study...
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Doctor Aristides Agramonte,

Doctor James Ca rroll.

Joctor Jesse YW, Lazear,
The Army Yellow Fever Commission.
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From USPHS R4

Dr. Henry R. Carter
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INFECTING  FIRST INTERVAL SEC. CASES
CASE SEC.CASE DAYS NO. DAYS

AUG. 6 AUG. 23 11
AUG. 29 SEPT. 13 15
AUG. 29 SEPT. 13 20
AUG. 31 SEPT. 20 20
SEPT. 3 SEPT. 26 23
AUG. 31 SEPT. 22 22 4-5
SEPT. 4 SEPT 20 16
SEPT. 2 SEPT. 22 21

AUG. 29 SEPT. 9 12
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YELLOW FEVER
ORWOOD and TAYLOR, MISSISSIPPI, 1898

Bdindex Case B Secondary Case
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CAMP LAZEAR

juilding where the experiments were made which proved that yellow j BED

fever is not transmitted by means of infected clothing (fomites’

' _7)54}(.:4--4’,“ ling

Fonrn, :

UNIFORMED SERVICES UNIVERSITY
of the Health Sciences



UNIFORMED SERVICES UNIVERSITY
of the Health Sciences




UNIFORMED SERVICES UNIVERSITY
of the Health Sciences




UNIFORMED SERVICES UNIVERSITY
of the Health Sciences




Panama Canal
1904-1914

Previous problem
of yellow fever

Malaria 2™ but
debilitating

Permanent impact

Training
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Vector Control
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THE PARASITIC AMEBA
()F MAN

BY

CHARLES F. CRAIG, M.D,

CAPTAIN, MEDICAL CORFPS, UNITED BTATES ARMY

‘ROM THE BACTERIOLOGICAL LABOHATORY OF THE ARMY MEDICAL BCROOL, WABHING
TOMN, D, €., AND THE HOCKEFELLER INETITUTE FOR MEDICAL RESEARCH
NEW YORE CITY

Published with the Authority of the Surgeon General
of the United Stales Army

i — ' ' PHILADELPHIA & LONDON
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EXPERIMENTAL INVESTIGATIONS REGARDING THE ETIOL-
OGY OF DENGUE FEVER, WITH A GENERAL
CONSIDERATION OF THE DISEASE.

By P. M. ASHBURN and CHARLES k. URAIG.”

(From the Laboratory of the United States Army Board for the Study of Tropieal
Diseases, Division Hospital, Manila, P. I., and the Biological
Laboratory of the Bureauw of Secience.)
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WEEKLY INCIDENCE OF MALARIA—BRITISH SALONIKA FORCE
JANUARY 1916 TO DECEMBER 1918
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QUININE...Prescribed in grains, pr{}duce‘aﬁ““
in tons.

CINCHONA ... Quinine comes from the
bark of a Cinchona tree, a native of

South America, but best grown in Java. éd

MALARIA ... Quinine is a
w.:arld-xwde remedy for
malaria. For the correct | P
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dosage see your doctor |
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'MALARIA

SICK LIST HOSPITAL

'August 900 22
- September 1724
October 2630
November 2413
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MALARIA

USMC-USN CASES: 1942-1945
New Cases 113,774

Relapse Cases 89,507
TOTAL CASES 203,281

Percent Relapsed 78.6
Percent Total to Duty 94.0
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ANYONE CAN GET MALARIA
IN THESE COUNTRIES,
EVEN ON A STOPOVER.

NATURAL IMMUNITY IS SOON LOST
AND CHILDREN BORN IN BRITAIN
HAVE NONE AT ALL.

Afghanistan Algerio Angola Argentina Bahraln Bangladesh Belize Benin Bhutan
Bolivia Botswana Brazil Burma Burundi Cameroon Cape Verde

Central African Republic Chad China Colombia Comoros Conge Casta Rica
Djibouti Dominican Republic East Timor Ecuader Egypt ElSalvador

Equatorial Guinea Ethiopia Gabon Gambia Ghana Guatemala Guiana (French)
Guinea Guinea-Bissau Guyana Haiti Honduras Indio Indonesia Iran Iraq

Ivory Coast Jordan Kempuchea Kenya Korea [South) Laos |Lao) Liberio Libya
Madagaoscar Malawi Malaysia Maldives Mali Mauritania Mauritius Mexico
Moracco Mozambique Momibia Nepal Nicaragua Niger Nigeria Oman Pakistan
Panama Popua New Guinea Paraguay Peru Philippines Qatar Rwanda
SaoTomé and Principe Saudi Arabio Senegal Sierraleone Solomon Islands
Somalio South Africo SriLankea Sudan Surinom Swaziland Syria Tanzania
Thailand Toge Turkey Ugenda Unitad Arab Emirates Upper Volta

Vanuatu [Formerly New Hebrides) Venezuela Vietnam Yemen, Arab Republic(North]
Yemen, Democratic Republic (South) Zoire Zombia Zimbabwe

PROTECT YOURSELF BY TAKING
JANTI-MALARIAL TABLETS BEFORE,
DURING AND AFTER YOUR VISIT.

FOiEkE FORT 1743 1983
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" NORTH VIETNAM Hanol
LS. air raids

1866-1968,
‘*19?2 T,

*

. Dian Bien Phu

1»# Haiphong
harbor minad
1972

Gulf of

* Gulf of Tonkin
Tankin
incident
Aug. 1964

Demilitarized zone

Hue
-,* Tel olfensive
J%n.—Feh. 1968
Da Nang

*
My Lal

massacro
-~ March 1968

THAILAND

Bombing and -*E Plelku

defoliation Fab, 1965

i
CAMBODIA Fee-March1se8 [/ gopyTy

VIETNAM
Invasion of .
Cambodia
April-Jung 1970 Salgon a
* Tat offensive “Clam
Gulf of Phnom Panh Jan~Feb. 1968 Ranh
Thailand Surrender of Bay
South Vietnam
April 30, 1975

——Mekong Delta

‘ South

Ching
i

<= [].5. and South Vietnamese offensives
<—== North Vietnamese offensives

<---- Major North Vietnamese sui:.-plg.-'
UNIFORMED SERVICES UNIVERSITY routes into South Vietnam
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CASUALTY
TYPE NO. PATIENTS

NV DEC

WOUNDED 970 87
MALARIA 164 408 154
F.U.0. 248 206 350
ALL OTHER DIS. 99 229 268

WOUNDED — 712
DISEASE — 2126
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Rationale for Development of a Synthetic

Vaccine Against Plasmodium falciparum Malaria

Abstract. Protective immunity against malaria can be obtained by vaccination

with irradiated sporozoites. The protective antigens known as circumsporozoite (CS)

~ proteins, are polypeptides that cover the surface membrane of the parasite. The CS

" proteins contain species-specific immunodominant epitopes formed by tandem

repeated sequences of amino acids. Here it is shown that the dominant epitope of

- Plasmodium falciparum is contained in the synthetic dodecapeptide Asn-Ala-Asn-

Pro-Asn-Ala-Asn-Pro-Asn-Ala-Asn-Pro or (NANP);. Monoclonal antibodies and

most or all polyclonal human antibodies to the sporozoites react with (NANP)3, and

- polyclonal antibodies raised against the synthetic peptide (NANP); react with the

surface of the parasite and neutralize its infectivity. Since (NANP); repeats are

present in CS proteins of P. falciparum from many parts of the world, this epitope is a
logical target for vaccine development. i
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Failed Safe

Are Blamed

Malaria Outbreak

SEPTEMBER 10, 2003

The Washington Post

UNIFORMED SERVICES UNIVERSITY
of the Health Sciences




LIBERIA-2003

157 US Marines Ashore:10-14 Days
ITEM %COMPLIANCE

- Permethrin Treated Uniforms 12
- Weekly Mefloquine 5
- Insect Repellent 27
- Bed Nets 0

Falciparum Malaria-69 cases
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Malaria Outbreak
Blamed on Troops

SATURDAY, OCTOBER 18, 2003
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