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The elephant louse 
has a “trunk” and 
llama lice have long 
“necks!”

Haematomyzus elephantis (Elephant Louse), Male Microthoracius mazzai (Llama louse), Female



Human head/body louse, Pediculus humanus

Sucking lice attach to host hairs with highly 
modified tibio-tarsal claws esp. on the 
hindleg. For host specific adult sucking lice, 
the gap within the hind tibio-tarsal claw 
positively correlates with host hair diameter.

~600 species of sucking lice have been 
documented worldwide. 



Hemimetabolous developmental stages of a sucking louse (Polyplax spinulosa – spined rat louse) – all stages live 
on the host.



Egg (nit) of dog sucking louse, 

Linognathus setosus, cemented to  

host hair.

Note anterior cap (operculum) with 

tiny breathing holes (aeropyles).  

Hatching louse nymphs push off 

the operculum when they hatch.

Egg cement entraps host DNA. 

Ancient human DNA has recently 

been extracted & sequenced from 

louse eggs on hairs of mummies.

  



Musserellus marshalli 
Mardon & Durden, 
n. gen., n.sp. (male).

INDONESIA: Sulawesi 
(Celebes).

~3,000 species of fleas 
have been documented 
worldwide.



Holometabolous developmental stages of a flea (Ctenocephalides felis – cat flea), egg, 

larva, pupae and cocoon (covered with sticky debris) – all immature stages live off the host 

(with 2 known exceptions). 



Cross section of sucking louse (left) and adult flea mouthparts showing different structures forming food (blood) 
canals and salivary canals. 











Pthirus pubis (Human Crab/Pubic Louse), Male & Female, cleared & stained w. acid fuschin



Human pubic/crab louse, Pthirus pubis 

TOP: Adult females

BOTTOM: Feeding lesions on skin.

Note large tibiotarsal claws for gripping 

thicker (pubic) hairs.

Pubic lice can also infest other body sites 

that have stouter hairs (under arms, 

eyelashes & eyebrows of both sexes; 

beards, moustaches, chest hair, 

sometimes even back hair of males).  



Crab lice & nits on eyelashes; feces on eyelids



Internal abdominal anatomy of a male 

human body louse 

(Pediculus humanus humanus)





THE USA IS THE ONLY COUNTRY TO HAVE BOTH THE 
LARGEST  AND SMALLEST SUCKING LOUSE IN THE WORLD!

Pecaroecus javalii, Male

Collared peccary/Javalina (Pecari tajacu)

Flying Squirrels, Glaucomys spp. 

Microphthirus uncinatus, female





EPIDEMIC TYPHUS (= Louse-Borne Typhus, Jail Fever, etc.)

•Transmitted to humans by the body louse (Pediculus humanus 

humanus). Body lice are currently rare in N. America (virtually 

eradicated). Main demographic group that MAY have body lice are 

homeless people in inner cities.

•Caused by infection w. rickettsial bacterium, Rickettsia prowazekii.

•Bacterium is transmitted in feces of infected lice – lice defecate  

while feeding – we later scratch bites & bacteria enter through skin.

•Disease is currently rare in developed countries but has shaped 

human history. Sometimes it re-emerges (esp. in Africa) during wars, 

famine, etc.

•More of Napoleon’s troops were killed by epidemic typhus than by 

Russian soldiers during 1812 invasion of Russia; ~10 million 

humans died of Epidemic Typhus during WWII.

[Danger of typhus carried by lice]. 28 February 1944.

http://profiles.nlm.nih.gov/VV/B/B/L/L/


Human Body Lice (Pediculus humanus humanus)

Feeding on a human (note feces being 

released during feeding) 

Eggs (nits) attached to clothing 

(often along seams)



SYMPTOMS OF EPIDEMIC TYPHUS

•Abrupt onset of fever (10-14 d after exposure).

•Headache & muscle aches; malaise; cough.

•A blotchy (rosy) rash starts on the abdomen & spreads to the chest – 

sometimes over entire body.

•Prostration & delirium develop.

•Coma & low blood pressure occur in severe cases.

•Case fatality rate: 10-20% in untreated cases – but 100% has been 

recorded.

•Treatment is w. doxycycline.

•A vaccine exists but not v. effective.



Abdominal blotchy rash of Epidemic 

Typhus in a male, Burundi, 1996 (before 

major outbreak)

Rose-colored trunk lesions of Epidemic Typhus (Day 

4 of disease onset)

Diffuse petechial rash of Epidemic Typhus 

(Day 7 of disease onset) Rash of Epidemic Typhus on torso, neck & arms



•1816-1819: ~ 700,000 cases in Ireland – coupled with the potato famine, 

this led to many deaths & to widespread emigration to USA.

•U.S. immigrants from European countries sometimes had “relapses” of 

the disease up to 30 years later – called “Brill Zinsser disease” (for 

Nathan Brill & Hans Zinsser) or “Recrudescent Typhus.”

•This led to outbreaks in USA esp. where body lice were common.

•Last U.S. outbreak - Philadelphia (1877).

•1960s: U.S. flying squirrels shown to be inapparent reservoir hosts - 

humans can be infected from them.

•Squirrel lice harbor the bacterium but do not bite humans     

• Aerosol transmission of bacteria from louse feces suggested.     

Hans Zinsser



Sporadic Epidemic Typhus

• Causative agent: Rickettsia prowazekii (minor sequence differences 
from classic epidemic typhus strains).

• Reservoir hosts: flying squirrels - N. America - only known non-human 
vertebrate reservoirs.

• Sporadic human cases in USA – AR, CA, GA, IN, MA, MD, NC, NY, OH. 
PN, TN, VA, WV - no deaths.

• 10-20 human cases in U.S. typically recorded each year by CDC.
• Effective antibiotic treatment w. doxycycline.



Southern flying squirrel, 

Glaucomys volans,

Reservoir of Sporadic Epidemic Typhus 

rickettsiae in N. America



Trench Fever

• Caused by infection with the bacterium Bartonella quintana (formerly, Rochalimaea quintana).

• Transmitted by human body lice via feces – pathogen is scratched into skin at bite site.

• 1st noted during trench warfare in WWI – 200,000 cases in British troops alone.

• Re-emerged during WWII under similar conditions.

• Body lice & some humans are the only reservoirs – some people have inapparent infections.

• Typically causes high fever, incapacitation, prostration, etc. – rarely death (cfr is usually 2-3%). 

• Recently re-emerged in inner-city homeless populations.



URBAN TRENCH FEVER

•From 1945-1990, B. quintana infection in humans was rare.

•Since 1990, most patients have been homeless in inner cities.                               

•Many are chronic alcoholics and/or IV drug users; some are HIV positive.

•Louse-borne infections have been recorded in several cities: Seattle, Baltimore, New York 

City, San Francisco (USA), Marseille (France), Tokyo (Japan), Moscow (Russia). 

•Urban Trench Fever is a re-emerging form of Trench Fever.



URBAN TRENCH FEVER - TYPICAL SYMPTOMS

BARTONELLA ENDOCARDITIS 

Infection & inflammation of heart valves caused by Bartonella spp. 

BACILLARY ANGIOMATOSIS

Reddened vasoproliferative skin lesions caused by microcolonies of 

Bartonella spp. 

39_320

http://research.bidmc.harvard.edu/VPtutorials/HIV/Tphot06a.htm


Louse-Borne (=Epidemic) 
Relapsing Fever

• Caused by infection with the spirochete bacterium, Borrelia 
recurrentis.

• Transmitted by human body lice – by crushing infected lice on skin - 
pathogen resides in louse hemocoel – cannot be transmitted orally or 
fecally.

• Causes high fever w. up to 10 relapses.
• Cfr ~10-30% depending on the outbreak.
• Currently absent from N. America.
• Still present in Ethiopia, parts of Russia, China, Andes, NW Africa, 

etc.
• Historically (16th – 18th Centuries), entire villages were wiped out in 

Europe (e.g., England) when this disease swept through.





Xenopsylla cheopis (Oriental rat flea), Male



Nearctopsylla 
georgiana Pratt & 
Harrison, 1954, 
Male, Georgia: 
Brasstown Bald ex 
Blarina brevicauda.

Nearctopsylla pfitzeri Benton, 1981, Female, 
Tennessee: Roan Mountain ex Blarina brevicauda.



Sticktight flea, Echidnophaga gallinacea (female)



Murine Typhus (= Flea-borne typhus)
Causative agent: Rickettsia typhi.
Vectors: Fleas, mainly the Oriental rat flea (Xenopsylla cheopis), also the cat flea (Ctenocephalides felis). Both flea species 
readily feed on humans.
Transmission: Posterior station – in feces of infected feeding fleas – can also rub into eyes or inhale from flea feces.   

Oriental rat flea (male)    Cat flea (female on left, and male)



Reservoir hosts: Peridomestic rats (Rattus rattus and Rattus norvegicus) and (in N. America), 
Virginia opossums (Didelphis virginiana) – do not get sick from infection. Cats?

Distribution: Worldwide.

Introduced to USA probably in 1920’s in infected rats and fleas at port cities (rats & fleas on ships 
from other countries)  

Savannah, GA had the highest incidence of murine typhus in humans in the entire country in the 
1930s and 1940s (1000s per year).

Also was common in other parts of GA (Atlanta, Albany, etc.) & the southern U.S. wherever 
peridomestic rats were common.

Government sponsored widespread control of rats with rodenticides (warfarin, etc.) & fleas with 
insecticides (mainly DDT) occurred starting in the 1940s.   

Rat & flea control, combined with administration of antibiotics (starting in the 1940s) to infected 
people, made peridomestic rats, fleas, & murine typhus much less common in the USA. 



Reservoir hosts for murine typhus

Rattus rattus (black/roof rat) Rattus norvegicus (brown/Norway rat)

Didelphis virginiana (Virginia opossum) 





Re-emergence of murine typhus in the USA
• Murine typhus was never eradicated from the USA.
• Hotspots persist (in suburban areas of Texas, California & Hawaii).
• R. typhi is also sometimes recorded in rodents or their ectoparasites in other parts of 

the U.S. (e.g., South Carolina).
• Does R. typhi still circulate between rats and fleas in GA (e.g., international ports in 

Savannah, Brunswick)?  Are humans still sometimes infected? 
• R. typhi now also infects Virginia opossums in N. America (a host switch).
• Cat fleas readily feed on Virginia opossums and humans.
• More pet & feral cats has led to more cat fleas, which can easily switch to opossums.
• The opossum-cat flea-human connection accounts for most current human cases of 

murine typhus in the U.S.
• Cases of human infections have been increasing in recent years esp. in Texas (100s of 

cases each year).
• NO VACCINE



• An Eschar (reddish lesion w. blackish necrotic center) usually 
forms on the skin where transmission occurred from an infected 
arthropod. 

• Mild cases: rash, fever, malaise; some patients can not work or 
function normally for 2-3 months.

• Severe cases: rash, high fever, organ damage/failure (lungs, 
kidneys, liver, heart or brain), prostration, delirium, coma, 
sometimes death (cfr for untreated patients is ~ 5%).

• Treatment: Antibiotics (doxycycline or tetracycline). 
• Avoidance: control fleas on pets, feral cats, etc.

Murine Typhus in Humans



Eschar and rash of murine typhus



Ctenocephalides felis (Cat Flea - Male) – 
vector of Bartonella henselae & Rickettsia felis

Pulex irritans (“Human” flea), male





The “chigoe,” “jigger flea” or “sand 

flea,” Tunga penetrans.

A tiny tropical flea w. free-living 

males & subdermally embedded 

females.

Females swell to size of pea in 

tissues (esp. toes & hands of 

humans; feet, snouts, teats, genitalia 

of pigs; feet & snouts of dogs.

Lesions are prone to secondary 

bacterial infection & may form 

abscesses, septicemia or gangrene – 

amputations may be necessary.

Re-emerging in rural S. America & 

sub-Saharan Africa.  Also increasing 

in travelers.



Tunga penetrans, neosomic, embedded females, different stages of engorgement. 



Tungiasis lesions in feet and hand caused by embedded female chigoes, Tunga penetrans 

Male (left) & engorging female chigoes Surgical removal of chigoe





PLAGUE (Bubonic Plague, Black Death, etc.)

• Causative agent: Yersinia pestis (Gram-negative bacterium).

• 3 recorded Pandemics during human history:
• Justinian’s Plague: (541-767); ~40 million human deaths.
• Black death: (1347-1666): >25 million human deaths.
• Modern Plague: (1855-1948): >25 million human deaths (12 million in India). 

• Fleas are known vectors, esp. Xenopsylla cheopis (Oriental rat flea) in urban areas, 
but several other flea spp. in rural regions.

• Several current plague hotspots worldwide; most of the ~2,000 current cases/yr. are 
in Dem. Rep. of Congo & Madagascar.  

• Flea-borne plague was introduced into San Francisco (from rats on ships docking 
from Hong Kong) in 1898 and spread – now present in all western states U.S. where 
native rodent fleas (e.g., Oropsylla montana) are vectors - <40 human cases typically 
reported by CDC each year –  many cases are fatal.

• Multidrug resistant plague currently circulates in Madagascar.

• Human body louse is an efficient exptl. vector of Y. pestis. 

• Some researchers now believe body lice (with fleas) were important vectors during 
plague pandemics. 
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4th edn. in progress

L. A. Durden, N. D. Burkett-
Cadena & G. R. Mullen, co-
editors.

To be published, Spring 2028.
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