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The Deadly Duo

The black roof rat, Rattus rattus and the Oriental rat flea,
Xenopsilla cheopis are blamed for transmission of Yersinia pestis.



Rattus rattus

(Ship rat, Roof rat or House rat)

* Typical adultis 5.0to 7.2 inches long, tail is 5.9 to
8.7 inches, and weighs 2.6 to 8.1 oz.

 Other rodents may be implicated in the plague:
— Voles
— Marmots
— Gerbils
— Ground squirrels
— Prairie dogs
— Chipmunks
— Rabbits



Xenopsylla Cheopis

(Oriental Rat Flea)

Body is about Y10 of an inch long (~ 2.5 mm).

Flea's mouth has two functions:
— squirting saliva or partly digested blood into the bite.
— sucking up blood from the host (transmits pathogens).

Fleas smell exhaled Carbon Dioxide (CO,, from humans
& animals and jump rapidly to feed on the new host.

Wingless, but can use its legs to jump up to 200 times
its own body length (about 20 in).



Xenopsylla Jumping
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Name and Meaning

Yellow fever: from the yellow color (jaundice)
of the skin caused by liver illness.

Fievre jaune.
Fiebre amarilla, vomito negro.

Also called xekik (black vomit) by Mayans.



Nature of Infection

e Acute febrile viral disease.

* Bite of female Aedes Aegypti
mosquito.

* RNA Flavivirus (flavi, Latin = yellow)



Transmission

* |nfected or carrier mosquito injects the virus
into host when biting and sucking blood.

* No person-to-person transmission, not
contagious.



Distribution

Endemic worldwide in tropical and subtropical
areas of Africa and South America.

~600 million people live in endemic areas.
No natural cases in Asia, only imported cases.

Requires habitat for Aedes mosquitoes.



Morbidity and Mortality

Fever, headaches, chills, back pain, nausea, loss of
appetite start 3-6 days after bite.

85% get better in 3-4 days.

15% go to 2" phase with recurring fevers, jaundice,
vomit with blood, bleeding eyes & mouth.

If jaundice, mortality = 20-50%, overall fatality 3-7%.



Prophylaxis/Prevention

Avoid bites, use repellent.
Repellent-impregnated clothing, long sleeves.
Vaccine works after 10 days in 95% of people.

Immunity last for about 10 years.



Prophylaxis/Prevention @)

Vaccination recommended for visitors to an
active area. (Locals have some immunity.)

Aedes bites during daylight'hours, but insecticide-
impregnated mosquito nettings are helpful.

Vector control: larvicides, insecticides, eliminate
breeding areas, larvae-eating fish and copepods.

Aedes also carries dengue and chikungunya.



Treatment

No cure known, no antiviral effective.

Hospital care, hydration, pain relief.

Isolation not required.

No aspirin: interferes with blood clotting.



Yellow Fever
IN USA (Philadelphia)

1793 epidemic
struck
Philadelphia

during summer,
with the highest
US fatalities .

10/14/2022

Probably
brought by
refugees and
mosquitoes on
ships from Saint-
Domingue
(Haiti).

~5K people died,
10% of the total
population of
50K.

The city was the
nation’s capital,
and the national

government
including
President
Washington left.
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Philadelphia,
Baltimore, NYC
and other cities
along the East

and Gulf coasts
had repeated
epidemics in the
18th & 19th
centuries.
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Yellow Fever in USA

e During the 1800's Memphis was a very
swampy area and was well known as the
filthiest and most foul smelling city on earth.

* Open sewers contributed to the unpleasant
odor and they provided breeding grounds for
mosquitoes.



Yellow Fever in USA

 |In 1878 William Warren, a deckhand, entered
Memphis from President's Island; 2 days later
he was dead.

e New Orleans verified that Yellow Fever was
present, and Warren had come from that city.

* |n July, Memphis had a population of 47K, and
over 25K evacuated.



Yellow Fever in USA

Memphis had 6 major Yellow fever epidemics:

1828 First

1855 Second 1,250 220
1867 Third 2,500 550
1873 Fourth 5,000 2000
1878 Fifth 17,000 5000+
1879 Sixth 2,000 600

Ramirez 2021
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Looking to the future?

Asia could become an endemic focus.
Aedes now exists in Asia.
Eradication not possible w/o vector elimination.

WHO: 200K cases with 30K mortality/year.



Questions? 1
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® SARS from bats to

pangolins (?) to civets.

® MERS from bats to
camels.

® CoVID-19 from bats to

pigs.

@ EBOLA from bats t
monkeys to deer.

® NIPAH virus %om b |

pigs and frui
3.

-

® HENDRA virus from
bats to horses to
humans.

® MARBURG virus from
bats to monkeys.

)

@ HIV from chimpanzees

10/14/2022
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C-U PUBLIC HEALTH DISTRICT

As if the coronavirus and mon-

keypox weren’t enough to worry
about, now comes word from local

public health officials that a second
Champaign County bat has tested
positive for rabies%yrecent months.

Thursday’s advisory from the C-U
Publi;'sealﬂlmmstnct'm' l:ghted tti;‘at
“people usua ow when they've
been bitten by a bat, but the bite
mark from a bat may be hard to
see. If you find yourself in dose
proximity to a bat and are unsure if
you were exposed — for example,
you wake up to find a bat in your
room — do not kill or release the
bat before calling your doctor or
local health department to help
determine if you could have been
exposed to rabies and need pre-
ventive treatment.

“If the bat is tested and the
results are negative, preventive
treatment is unnecessary.”

Beware of rabid bats in Cham-
paign County.



















[ Helminths ]

Platyhelminths

(flatworms)

Nematodes

(roundworms)

Cestodes

(tapeworms)

Trematodes Mature in
(flukes) humans

Fail to mature
in humans

Intestine
Taenia
Echinococcus

Liver Intestine
Schistosoma Ascaris,
Fasciola Trichuris, Ancylostoma,
Necator, Enterobius,
Strongyloides

Tissues
Wucheria,
Onchocerca, Loa

Cutaneous
Strongyloides

Viscera
foxocara
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DRACUNCULUS MEDINENSIS



Dracunculiasis

Caused by a nematode, the female guinea worm
Dracunculus medinensis.

From Latin: Dracunculus: small dragon,
medinensis: from Medina.

As of 2016, the infection was confined to Chad,
Ethiopia, Mali, and South Sudan.

It is @ Neglected Tropical Disease (NTD)



Neglected Tropical Diseases
(NTD’s)

e NTD’s are a set of 20 infections that mainly impact
impoverished communities in tropical regions and
disproportionately affect women and children.

e Foundin 149 countries and more than a Billion
individuals, NTD’s affect more people than malaria,
tuberculosis, and HIV combined.

* NTD’s result in approximately 57 million years of life
lost when the premature death and disability they
cause are taken into consideration.



Dracunculiasis

Humans get infected by drinking contaminated water that
contains tiny crustaceans (copepods or water fleas) with larvae
of the parasite in their gut.

Larvae are released in the person’s stomach, penetrate the
mucosa, mature, and mate.

About 1 yr. later, the adult female worm (0.06 inches in
diameter and up to 3 feet long) migrates and partially emerges
through the human’s skin, usually of the legs.

1,000’s of larvae are released when the affected body part is
immersed in water and they are ingested by the crustaceans.



Dracunculiasis

After mating, the female worm continues to mature with
an enlarging gravid uterus and migrates in search of a site
suitable for discharge of her larvae.

Clinical symptoms occur as the worm prepares to emerge.

Patients often complain of prodromal symptoms including
rashes, gastrointestinal symptoms, weakness and fever.

As the worm emerges, a large, indurated erythematous
papule with a vesicular center is formed



Dracunculiasis

Over the next few days this develops into a painful, pruritic
blister, which the patient immerses in water for relief.

The larvae are discharged and complete the cycle by
infecting other Cyclops copepods.

The site of the blister tends to ulcerate and secondary
bacterial infection may occur, including tetanus.

Migrating adult worms may penetrate and perish in other
tissues, including the spinal cord, peritoneal cavity,
pancreas, pericardium and lung, causing focal inflammatory
symptoms.



Dracunculiasis
(Symptoms)

» When the worm reaches the
subcutaneous tissue, it causes a stinging
papule that may be accompanied by
urticaria, nausea, vomiting, diarrhea,
and dyspnea.

* The lesion vesiculates, ruptures, and
forms a painful ulcer in which a portion
of the worm is visible.

e lLarvae can be identified by microscopic
examination of the discharge fluid.

10/34/2022 O©NAR::: OELE@:University of:lllinois 71



Dracunculiasis

Treatment

; * Emerging worms are encouraged to
discharge their uterine contents by
immersion of the affected part in water.

 The tip of the worm emerges and can be
gently and gradually wound onto a
matchstick, a few centimeters each day,
until the entire worm has been removed.

* The process can take several days as female
worms may exceed 3 ft. in length.

« Surgical intervention is often required in the
management of disease caused by ectopic
worms.
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Dracunculiasis
Treatment

e Metronidazole or mebendazole orally divided
into 3 doses for 10 days decreases local
inflammation.

e Although the drugs do not kill the worm, they
facilitate its removal.

* Topical corticosteroids shorten the time to
complete healing while topical antibiotics
decrease the risk of secondary bacterial infection.



Dracunculiasis

Prevention

* Dracunculiasis can be prevented by boiling or
chlorinating drinking water or passing the water
through a cloth sieve before consumption.

* A highly successful program for the global
eradication of guinea worm, has resulted in a
dramatic fall in the incidence of infection in
recent years.

* Eradication is dependent on behavior
modification and education.



Dracunculiasis

* Some say the symbol of medicine, was
inspired by the removal of a Dracunculus
medinensis worm:





































Skin itching and burning.,
with thread-like fibers stuck
in the skin or coming out of

it, and sensation of
something crawling under

the skin (for ication).

Joint and muscle pain
with extreme fatigue.

Sores that appear
suddenly, heal slowly
and leave

hyperpigmented scars.

Nervous system
problems.

Hair loss, tooth loss.

Sleep problems, short-
term memory loss,
depressed moods.
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Recap of Session 5

Mosquitos: Aedes, Culex, Anopheles
Critters of the Plague: Rats & Fleas
Yellow Fever

Larva migrans cutaneous and visceral
Scabies

Dracunculiasis

Elephantiasis: Lymphatic filariasis
The Morgellons: Disease or Delusion?
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