Artistic Pathogens

Pathogens stained with a variety of
traditional techniques for
histopathological and cytological
specimens are often quite artistic.
The illustrator, the author’s daughter
Kumi Tsutsumi, chose her favorite
pictures for handy booklets entitled
“Artistic Pathogens” as graduation
works for Kyoto University of the Arts,
Kyoto, Japan in 2024. Enjoy
fascinating and attractive appearance
of pathogens in the microscopic world.

Ref.: Tsutsumi Y. Artistic pathology
pictures 50. Pathogenarts Publishing,
Inazawa, Japan, 2022 (in Japanese).



Artistic Pathogens

Alternaria
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Alternaria:
non-pathogenic mold (Giemsa stain)

Micro jewel flying in the air

Alternaria is a non-pathogenic

mold (fungus) often flying in the air.
The flying mold incidentally landed
onto the cytology preparation.
Knotted and boat-shaped spores
are stained blue, as if the tiny jewels
decorate the glass slide. They are
the gift from the nature. They never
cause any disease.
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Molds landed on kidney section
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Molds flying in the air are contaminated on a
histologic section of the kidney. Black-stained
fungi grow with freely elongated hyphae (Grocott
stain). Don’ t confuse with mycotic infection.
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Chlamydial vaginitis
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Chlamydial infection, a representative of sexually
transmitted infections, is found in a cervical pap
smear. Chlamydia belongs to the smallest bacteria.
Intracytoplasmic chlamydial inclusion bodies are
observed in epithelial cells (Papanicolaou stain).
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Onchocerciasis
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Onchocerciasis mediated by gnat (black fly) is
endemic in the South America and Africa. Cut
surfaces of the adult worm Onchocerca are seen in
the skin. Larvae invade the eyes to cause loss of
vision. Prof. Satoshi Omura found the magic bullet
Ivermectin and received Novel Prize in 2015.
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Trichinellosis
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Infestation of Trichinella spiralis is seen in the mouse
tongue (HE stain). In the human, eating of raw meat
of the bear and horse causes the infestation.

The larvae in the human muscle cells patiently wait
for a carnivore eating the human.
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Non-tuberculous mycobacteriosis
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Non-tuberculous mycobacteria
Infection (Ziehl-Neelsen stain)

Like sparkling water flow

Numbers of red-stained bacteria
(rods) grow in macrophages in the
lung. This is the lesion seen in an
AIDS patient. Both non-tuberculous
mycobacteria and tuberculous
bacilli are acid-fast (resistant to acid
and alkali). The non-tuberculous
mycobacteria are less pathogenic
than tuberculous bacilli, but they
resist against treatment once
infected.
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Lung cryptococcosis
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Yeast-type molds (fungi) grow in the lung.
The round-shaped pathogens are gloriously
stained blue with alcian blue stain. Infection
happens through the aspiration of the yeasts
lurking in the droppings of pigeons.
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Falciparum malaria in the liver
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In the blood vessels (sinusoids) of the liver, red
blood cells with black and dot-like malaria pigment
are clustered (Giemsa stain). The protozoan malaria
infects the red blood cells. Malaria is transmitted by
mosquito, but ancient people considered it was
caused by bad air (mal=bad, aria=air).
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Skin eruption in syphilis
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Skin biopsy from second-stage syphilis is
shown. The dermis contains numbers of plasma
cells, antibody-secreting immune cells.

The microscopic findings strongly suggest the
possibility of syphilis. The infectious pathogens
are invisible in HE-stained sections.
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Young female roundworm
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The cut surface of a young female roundworm
(Ascaris lumbricoides). The worm is 30 cm-long
and white in color. The muscle layer along the
body wall surrounds the gut and maturing eggs
(HE stain). Both male and female worms are
requested to produce fertilized eggs in the gut.
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Unilocular echinococcosis
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Unilocular echinococcosis of the liver

Like mysterious teardrops produced
by the nature

Natural artistic design of the bag
(cyst)-forming parasite in the liver.
Grocott stain demonstrates a
beautifully laminated structure of the
bag wall (hydatid cyst wall) and
green-stained, teardrop-like larvae
(protoscolices) inside the bag wall.
The worm mainly infests herbivores
such as the sheep, goat and deer,
and occasionally the human liver
and lung. Itis rare in Japan.
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Lung nocardiosis
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Blue-stained filamentous bacteria
(Nocardiaasteroides) grow in the lung (Gram
stain). Nocardiosis tends to occur in patients
under an immune-deficient state like AIDS. The
infection is curable, once the appropriate
diagnosis is made.
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Q fever Coxiella
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A mouse macrophage is infected with Coxiella
burnetii provoking Q fever. Coxiella (a kind of
Rickettsia) is stained red with Gimenez stain in
the cytoplasm of a mouse macrophage. The
macrophage is a type of white blood cell
engulfing pathogens. The name Q fever derives
from “query fever”.
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Lung aspergillosis
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Conidiospores of Aspergillus mold grow inside
the bronchial lumen (HE stain). Conidiospores
look like a broom or fireworks. Numbers of
round-shaped spores are released from the
conidiospore.

Splinter
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A splinter, seen in the dermis on the right side
of the figure, is a brown pigment-containing
wood piece (HE stain). White-colored
sebaceous glands are seen on the left side. The
splinter stick caused a special skin infection
called protothecosis.
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