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Paleoparassitologia in Iran
Gholamreza Mowlavi e Mahsa Sadat Makk

Parasitism is a relationship between species of parasites and hosts. The term includes
commensalism, mutualism and symbiosis.

Different types of parasites including protozoa known as single celled organisms
and multicellular parasites called Helminths such as roundworms, tapeworms, flukes,
thorny-headed worms as well as ectoparasites like ticks, fleas and lice are responsible
for producing parasitic infections in humans and animals. People have known parasitic
worms such as roundworms and tapeworms that are seen with the naked eye, since
ancient times. Through the study of the Parasites lifecycles, the critical role of different
biotic and abiotic agents, like environment, intermediate hosts such as arthropods,
human behaviors and social conditions will be illustrated. The existence of liver flukes
such as Fasciola species for instance, attributes the presence of freshwater snails within
the environment, regardless that we had been able to find them or not.

The emergence of interdisciplinary researches nowadays, have offered a new line of
investigation upon the bioarcheological findings. Paleoparasitology is a special occasion
which has been started by Ruffer in 1910 through the finding of Schistosoma haematobium
eggs in an Egyptian mummy. Biological remains are of the main resources to be studied
herein.

Paleopathology and paleoparasitology which is more emphasized here are studies
discuss the diseases and parasitic infections of ancient times by analyzing of the biological
remains obtained from archeological sites worldwide.
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Paleoparasitological findings can describe human habits and culture, proximity of
domestic animals to human residing areas and the environment and the routes of human
migrations over the times. (Arguello 2006). That is why the findings in paleoparasitology
can be considered in the scientific interpretations of archeology, paleontology, geology,
anthropology, evolution, and history.

Aside from the soft tissues of mummies that can be merely be found in specific
archeological sites, coprolites as the most available materials can also make us aware
of the presence of the helminth remains, larvae as well as the parasite eggs in far
past. But wherever we find an ancient cemetery with graves, the burial soil samples
around the skeletal bones can be regarded as the most valuable material to study ancient
parasites. In fact, the sediment soil in these areas mainly pelvic region can be considered
as representative of the contents of digestive tract.

Since the inception of this field of research in Iran, parasitologists in the School of
Public Health at Tehran University of Medical Sciences were interested in looking for
parasites to identify parasitic diseases in different archeological sites, with special focus
on Shahr-i Sokhta (3200 BCE). Meanwhile Cheharabad salt mine archeological site
in Zanjan with its unique natural preservation condition, has been earlier a provider of
human and animal paleofeces of historic time in Iran to our interested researchers.

Despite all these valuable cases themselves, Shahr-e, Sukhteh has been regarded as
the most appropriate site for interdisciplinary studies with possibilities to access various
number of samples in a same study area. Taking advantage of the existence of thousands
of ancient graves along with other environmental and cultural excavated items, has
given a unique value to this archeological site. Moreover, conducting of epidemiological
researches upon the different aspects of the diseases in the Bronze Age can merely become
to reality in this vast archeological site in eastern Iran.

Diversi tipi di parassiti, tra cui i protozoi, noti come organismi unicellulari e parassiti
multicellulari chiamati elminti, tra cui nematodi, tenie, passere, vermi spinosi e
ectoparassiti come zecche, pulci e pidocchi, sono responsabili della produzione di infezioni
parassitarie negli esseri umani e negli animali. Gli studi paleo-parassitologici mirano
ad individuare queste forme parassitarie che dovettero colpire 'uomo nell antichita
ma, se inseriti in un piu ampio quadro storico, possono altresi aiutare a comprendere
anche i principali aspetti culturali di un gruppo umano, come la vicinanza degli animali
domestici alle aree abitate, il suo ambiente e le rotte umane in un determinato periodo.
In questa prospettiva, Shahr-i Sokhta rappresenta uno straordinario laboratorio che
permette [’accesso ad un alto numero di campioni provenienti da una delle pin importanti
necropoli, per estensione e conservazione, di tutto il Vicino e Medio Oriente.
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1. Paleoparasitological analysis of samples from the Chehrabad salt mine
(Northwestern Iran) (Nezamabadi 2013a).

2. Identification of Taenia sp. in a Natural Human Mummy (Third Century BC) from
the Chehrabad Salt Mine in Iran (Nezamabadi 2013b).

3. Paleoparasitological Findings from Rodent Coprolites Dated At 500 CE Sassanid
Era in Archeological Site of Chehrabad (Douzlakh), Salt Mine Northwestern Iran.
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10.

11.

(Mowlavi 2014).

Macracanthorhynchus hirudinaceus eggs in canine coprolite from the Sasanian Era
in Iran (4th/5th Century CE). (Mowlavi 2015a).

Dicrocoelium dendriticum found in a Bronze Age cemetery in western Iran in
the pre-Persepolis period: The oldest Asian palacofinding in the present human
infection hottest spot region. (Mowlavi 2015b).

Paleoparasitological evidence of pinworm (Enterobius vermicularis) infection in
a female adolescent residing in ancient Tehran (Iran) 7000 years ago. (Paknazhad
2016).

Retrieving ascarid and taeniid eggs from the biological remains of a Neolithic dog
from the late 9th millennium BC in Western Iran. (Paknezhad 2017).
Dicrocoelium Egg Identified in an Ancient Cemetery in Kiasar Archeological Site,
Northern Iran, Dated Back 247 BC—224 AD. (Bizhani 2017).

Fasciola hepatica eggs in paleofaeces of the Persian onager Equus hemionus
onager, a donkey from Chehrabad archaeological site, dating back to the Sassanid
Empire (224-651 AD), in ancient Iran. (Askari 2018).

Human spiruridiasis due to Physaloptera spp. (Nematoda: Physalopteridae) in a
grave of the Shahr-e Sukhteh archeological site of the Bronze Age (2800-2500
BC) in Iran. (Makki 2017).

First Paleoparasitological Report on the Animal Feces of Bronze Age Excavated
from Shahr-e Sukhteh, Iran. (Makki 2017).
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One of the unique examples to study parasites of ancient time in the Burnt City.
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Collecting the samples in Shahr-i Sokhta archaeological site.
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Appropriate debris for identification of biological remains (Burnt City)
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Animal coprolites and sacrum soil sample.
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Rehydrating of the soil samples and coprolite.
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Helminth ova identified in examined pellets (Mowlavi 2014).
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Eggs of M. hirudinaceus retrieved from the coprolite analyzed in this study (Mowlavi 2015a).
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Egg of Dicrocoelium dendriticum found in a grave of a Bronze Age cemetery, dated 2600—
2200 years BC, in the neighborhood of the city of Yasuj, in Iran (Mowlavi 2015b).
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The entire skeleton of the female adolescent excavated in Tehran archeological site, (a) showing the
points of sampling (b) E.vermicularis egg retrieved from the collected sample (bar: 50pm) (Paknazhad
2016).



Yoy
¥ €guipgds Mo dcgocto |_

S g0 5l 0 b3l GulSKwl 055 5 0au 155+ Sy &1 Gz 51NN g

K X Olgsiul
(Left to right) Taeniid egg found in soil deposited on the dog pelvic bone. Ascarid egg
retrieved from soil deposited on the dog pelvic bone (Paknezhad 2017).
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Dicrocoelium egg detected under the microscope, scale bar (50
pm) (Bizhani 2017).
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Eggs of Fasciola hepatica found in the onager
paleofaeces of the S id period from the
Chehrabad salt mine archaeological site. Note
typical roughened or irregular, more intense
brownish dark area at the abopercular end of
the shell surface of eggs Al, B2 and C2. Scale
bar=50 pm (Askari 2018).
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The six Physaloptera spp. eggs found in the soil sample. Note the embryos in A, B, D. Arrows in (B) show the considerable
thickness of the egg shell. The diagnosis cannot be made with certainty for the egg in (C). Scale bars =20 pm. Egg shows

a hyalinized state of its content (E) (Makki 2017).
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The helminth eggs retrieved from paleofeces in Shahr-e Sukhteh, Iran. (A-C) Capillaria sp. eggs. (D, E) Taenia sp. eggs.
(F) Dicrocoelium dendriticum egg. (G-I) Anoplocephalidae egg-like objects. (J) Toxocara spp. egg-like object. Scale bars:

A-C, 50 pm; D-F, 30 pm; G-J, 20 pm) (Makki 2017).
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Left figure:Laminated layers observed on a thin section of the cyst wall suggesting hydatidosis. Right figure: Probable
Calodium hepaticum eggs detected in the rehydrated pulverized cyst (a) and in thin-section slides (b—d). Scale bars = 50
nm, a—d: from top to base (Mowlavi 2014).





