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The State of the Art of Paleoparasitological Research in the
Old World
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Paleoparasitology in the Old World has mainly concerned the study of latrine sediments and coprolites collected
from mummified bodies or archaeological strata, mostly preserved by natural conditions. Human parasites recov-
ered include cestodes, trematodes, and nematodes. The well preserved conditions of helminth eggs allowed
paleoepidemiological approaches taking into account the number of eggs found by archaeological stratum. Tenta-
tively, sanitation conditions were assessed for each archaeological period.
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Few parasitologists have had the opportunity to studhe bear rsus speleaeuandU. ringeri). Such ancient
the life of vanished populations by the study of the par@ontexts are extremely challenging. The eggs are extremely
sites they hosted. The evidence of parasitism has ledréwe and their discovery requires a real tenacity on behalf
some remarkable inferences, including retracing prehisf scientific observers. In addition, parasite life cycles
toric migration routes and thus contributing to the knowlmay not correspond to those we know of today. Some
edge of the peopling of continents. “The Egyptomaniahtermediate or definitive hosts may have been replaced
that once fascinated Europe resulted in the pioneerifyy other species or became extinct. It is necessary to take
studies of Sir Marc Armand Ruffer (Ruffer 1910), but aftemto account many variables regarding the complexity of
that only only a few sporadic contributions appeared. Fparasite life cycles. Our Cartesian reasoning would al-
then on, up to the middle of the 20th century, parasitesivays tilt for a simple cycle, monoxenous, but we have to
archaeological material were recorded by a few paragiave in mind that this type of reasoning is not always that
tologists collaborating with archaeologists. But, somesf the parasites: “Why make it simple when one can make
how, paleoparasitology in Europe began to develop #ttomplicated?” (Combes 1995).
the end of the past century. One wonders if the classic During the Neolithic,Fasciola hepaticaandDicro-
division between Human Sciences and Medical Scienceseliumsp. (Fig. 1) were present in the wetland prehis-
in European universities discouraged cooperation amotagical sites in Switzerland and France, such as in the ar-
scientists of both sides of these sectors. chaeological sites of Arbon, dated of 3384-3370 BC, and

We review here the contribution of the Old Worldin the archaeological site of Chalain, dated of 3200-2900
Paleoparasitology to the knowledge of ancient human hoB€ (Bouchet et al. 1996, Dommelier 2001, Le Bailly 2002).
parasite relationships in attempting to understand the lifdhese trematode eggs were found in sediments, coproli-
of European populations throughout time. This reviewes, and in the Hallstatt's mines, in which coprolites were
will treat at first the Platyhelminthes, Nemathelminthesealed by salt (Aspdck et al. 1973, 1974, Aspdck & Auer
and then comment on protozoa findings in archaeologick998).

material. There are few records for Bronze Ag@sciola and
PLATYHELMINTHES Dicrocoeliumwere found again in Hallstat's salt mines
Trematodes and in the sub-aquatic Gresine site (Bourget Lake, France),
) . o for which excavations have just begun (Le Bailly 2001).
Dicrocoeliidae and Fasciolidae During the Gallo-Roman period and the Middle Ages

Both the Dicrocoeliidae and Fasciolidae have begfiese trematode infections accompany humans and their
found from the Pleistocene period up to historical imegomestic animals. The material collected from rescue ex-
Jouy-Avantin et al. (1999) identifiddicrocoeliumeggs cavations in archaeological sites in the French cities of
in a coprolite dated of 550,000 years ago in the Tautavghyis Montbeliard, Reims, and Bordeaux, as well as in
site (Caune de I'Arago). Two possible hosts were identpgjand (Table 1), showed the presence of these two trema-
fied, both extinct today: the hyer@rbcuta spelaggand  todes. Ancient Europeans were hosts¥drepaticaand
its presence showed that people ate salads made from
dandelion Taraxacum dens leonislambs lettuce
(Valerianella olitoria), chicory Cichorum intybu}y
bears’ garlic Allium ursinun), and watercresfN@astur-
tium officinale) or European marshwortApium
*Corresponding author. Fax: +33-0-3-26-91.35 47. E-maiRodiflorum). Guillaume de Villeneuve, in his Middle-Ages
francoise.bouchet@univ-reims.fr book dated of 1545 “The hundred and seven shouts of
Received 26 August 2002 Paris” mention the shout of watercress sellers in the
Accepted 25 November 2002 streets: “Vey ci bon cresson orlénois!”.
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S. haematobiuraggs were found in a pit adjacent to a
15th-16th century house, in France (Bouchet & Paicheler
1995). In the same latrir2 mansoneggs (Fig. 3) were
also found (Bouchet et al. 2002). It is interesting to con-
sider the presence of both parasites in the same context.
Both urogenital and intestinal schistosomiasis are con-
sidered of African origin. Regarding the find of both spe-
cies of schistosomes in France, it is possible that Europe-
ans became infected during a trip to Africa. On the other
hand, an infected African brought to France might have
eliminated these eggs (Bouchet et al. 2002). It was a com-
mon practice during the 15th and 16th centuries to bring
Africans to Europe. It is also interesting to note that in
addition to the well preserved eggs, a fragmented worm
body was found (Fig 4), showing the extremely good pres-
ervation conditions in this kind of environment (Bouchet
& Paicheler 1995).

Fig. 1: Dicrocoeliumsp. egg, 40 x 25 um (X1000), Chalain, Jura,
France (Bouchet et al. 1996).

RegardingDicrocoeliuminfection, it is rare among
humans. However it is found in many other mammal host
including domestic animals. Its presence in ancient h
man feces may reflect pseudoparasitosis or, less like
true human infection.

Schistosomatidae
Schistosoma haematobiueggs were the first para-
site eggs recorded in archaeological material. They we
found in Egyptian mummified bodies, well-characterize:
by their terminal spines (Ruffer 1910). The records for th
parasite cover a period of time from 3000 BC to 550 Al
(Ruffer 1910, Reyman 1976, Deelder et al. 1990, Miller et ¢
1992, Contis & David 1996). East Africa seems to be tr _
center of dispersion of schistosomiasis and from therg). 3: Schistosoma mansoegg, 142 x 58 pm (X400), Montbéliard,
the infection dispersed to other parts of the world (ChamBtance (Bouchet et al. 2002).
& Amat-Roze 1993). Emergence and dispersal of schisto-_
somiasis along the Nile was confirmed by current resear;
(Harter et al. 2002, current research) in High Nubia, by t
finding of S. haematobiureggs in natural mummified
bodies dated of 2400 BC (Fig. 2). As proposed by Noza
(1987) this occurred gradually by nomad caravans ar
the slave trade along the Nile through the prehistoric S
hara.

Fig. 4: Schistosomasp. adult worm fragment showing two suckers
(SEM X500), Montbéliard, France (Bouchet &Paicheler 1995).

Cestodes

Cyclophyllidea
Taenia

The oldest date recorded for the associatiohaef
nia spp. eggs with human remains is from the Neolithic
period. Eggs were found in coprolites collected from the
Island, Nubia, Africa. archaeological site of Chalain, France, dated of 3200-2900




Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 98(Suppl. 1), 2003 97

BC (Dommelier et al. 1998Yaeniaspp. eggs were also Nemathelminthes
found in Hallstat salt mines, dated to the end of th&scaridae
Neolithic period (Aspéck 1973). Ascariseggs are extremely abundant in the European

Histological preparation of the small intestine of amediaeval sites and are indicative of fecal pollution (Tay-
Egyptian mummy, dated of 1198 to 1150 BC, revealed wédr 1955, Pike 1967, Greig 1981, 1982, Bouchet 1994, 1995,
preservedlaeniaspp. eggs examined through scannin@ouchet & Paicheler 1995). The number and abundance
electron microscopy (Horne & Lewin 1977). Recently, thesaf the eggs can indicate degrees of fecal pollution and are
parasite eggs were found in Nubian natural mummifiedsed also to differentiate among latrines, cesspits, wells,
bodies dated of 2400 years BC (Harter et al. current rieeboxes, and agriculture devices such as silos (Bouchet
search). 1994).

Interesting observations have been made for the his- Ascaris lumbricoidesvas considered a ubiquitous
toric period, especially in France where research was doparasite in paleoparasitological studies in historical sites.
to interpret taeniid findings. In archaeological remainklowever, paleoparasitological analysis of prehistoric sites
found in the wealthy homes occupied by the nobility (Loun Europe does not confirm this hypothesis for older peri-
vre, Marly le Roi and MontbéliardYlaeniaeggs were ods.Ascariswas absent in organic remains dated to the
commonly found (Bouchet 1995, Bouchet & Paicheleleolithic period, in Switzerland and in France, in the ar-
1995, Bouchet et al 1998). During this time under-cookethaeological sites of Arbon, dated of 3384-3370 BC, and
meat, nearly raw, was eaten by nobles. On the other ha@thalain, dated of 3200-2900 BC (Bouchet et al. 1996,
in archaeological sites in the countfgeniaeggs were Dommelier 2001). Presently there is no explanation for its
not found. The food consumed by the poor was mainlyadsence. Also, the Otzi mummy was not infected by as-
soup prepared with small fragments of well-cooked meatarid roundworms (Aspdck et al. 1996).

The oldest recorded dates fascarisare 800 to 350

Diphyllobothrium spp. eggs were found SinceBC, the Iron Age period, in human coprolites of Hallstatt

Neolithic time, in Chalain and the wetland sites of Arboﬁalt mines (Aspock et al. 1973), and from Prussian mum-

and Concise (Fig. 5) (Dommelier 2001, Le Bailly 2002). ThiF’ienS dd‘;’]‘tngOf G?QnBrg (rﬁrzri]dag;i%‘“gfﬂ:g%g@;}"gfg o
is a freshwater fish parasite, from which the larvae a guna ! gypt ummy, Icp

transmitted to carnivores where they develop into adul[&OdAﬂo years BC (CFo_ckel;:)urn et fal. 1%7.5)' lites f
in the intestine. Eggs eliminated with feces are ingest scarissp. eggs (Fig 6) were found in coprolites from

: oo ; e Pleistocene Arcy-sur-Cure cave in France which was
?gwcfﬁgﬁtigﬁgﬂrsng;;ﬁh' Humans acquire infection froinhabited by humans and bears (Bouchet et al. 1996). The

zoological origin of the coprolites, whether bear or hu-
man, was not confirmed. Parasitologists believed&hat
lumbricoidesbecame a human parasite after pig domesti-
cation. If it was parasitizing humans of Pleistocene popu-
lations before pig domestication, then the theory of an
origin from the pig species,. suumis untrue. Because of
this, the Arcy-sur-Cure data upset the conventional wis-
dom. However, other findings are needed to confirm the
ancient relationship k. lumbricoidego humans. This
problem might be resolved by the application of molecu-
lar biology through which the ascarid genomic origin may
be traced (Loreille et al. 2001).

Pseudophyllidea

Fig. 5: Diphyllobothriumsp. egg, 51 x 39 um (SEM X1500), Chalain,
Jura, France.

During the Gallo-Roman period and the Middle Ages
Diphyllobthriumspp. eggs were found in archaeologica
sites in Germany (Jansen et al. 1962, Herrmann 1987) g
in France (Bouchet et al. 2001). Again, only in the latring
of rich houses were parasite eggs found (Table). As sho
by archaeological finds, salted or raw fish and beef we
consumed at the time by the wealthy. Meat preparati

procedures did not kill parasite larvae %ri]g. 6: Ascarissp. broken egg, 57 x 51.3 pm (SEM X1500), Arcy-

sur-Cure, France (Bouchet et al. 1996).
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TABLE
Parasites find for the Middle-Age period in Europe
Authors Date  Samples Site Datations Nematode Trematode Cestode
Taylor 1955 Sediments England XI-XII Trichuris Dicrocoelium
Latrines Winchester Ascaris
Grzywinski 1959 Coprolites  Slaves XI-XI11 Fasciola
1960
Pike 1967  Coprolites XI-X11 Trichuris Fasciola
Ascaris Dicrocoelium
Greig 1981 Sediments Great Britain XV Trichuris
Latrines Worcester Ascaris
Moore 1981 Sediments England X-XV Trichuris
Latrines Ascaris
Greig 1982 Sediments England XV-XVI Trichuris
Latrines Londres Ascaris
Legendre etal. 1986 Latrines France XV-XVI Trichuris
Strasbourg Ascaris
Rouffignac 1987 Coprolites Europe XII-XV Ascaris Fasciola Diphyllobothrium
Sediments Trichuris Dicrocoelium
Herrmann 1988 Sediments Germany Ascaris Diphyllobothrium
Latrines Enterobius Teenia
Bouchet etal. 1989 Coprolites France XI-XV Trichuris Teenia
Sediments Paris Ascaris
Latrines Toxocara
Acanthocephala
Ancylostoma
Bouchetetal. 1991 Sediments France XVII-XVIII - Trichuris
Paris Ascaris
Toxocara
Heterakis
Toxascaris
Filicolis
Syngamus
Ancylostoma
Bouchet 1991 Sediments France IX-XVII Trichuris
Pits Beauvais Ascaris
Garbage dumps Heterakis
Capillaria
Bouchet 1993  Sediment France XIV-XV Trichuris Fasciola
Paris Dicrocoelium
Bouchet 1994  Sediments France XVIil Toxocara canis Fasciola
Animals Paris Parascaris Dicrocoelium
Charavines
Bouchet & 1995  Sédiment France XV Schistosomap. Teenia
Paicheler Latrines Montbéliard
Bouchetetal 1995 Latrine Belgium Trichuris Teenia
Raversijde XV Ascaris
Bouchet 1995 Sediment France Trichuris Fasciola
Coprolites Paris Ascaris Dicrocoelium
Bouchetetal. 1997 Sediments France 800 ap. J.C.Trichuris Fasciola
Channeling Vincennes Ascaris
Bouchet etal. 1998 Coprolites France XVII-XVIII - Trichuris Fasciola Teenia
Marly le Roy Ascaris
Bouchetetal. 2002 Sediments France XV Schistosoma
Latrines Montbéliard mansoni
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Trichuridae the Neolithic. Therefore, more research has to be done to

Today,A. lumbricoidesand Trichuris trichiuraare explain the presence of these parasites at this earlier time.
the most common human intestinal parasites in most parts It is not easy to place humans in the biological cycle
over the world where sanitation conditions are poor. Thif the parasite. Did they have played the role of definitive
was also true in European archaeological sites datedhafsts, intermediate hosts, false, or paratenic hosts? In
historical times, but not for more ancient periods as difhe case of obligatory heteroxeny the same animal can be
cussed above fdkscaris.The association discarisand a definitive host if larva were ingested, or intermediate
Trichuris with fecal contamination seems inseparablénost in the case of egg ingestion. As suggested by Combes
Both parasites need a development phase on the soil(11995), parasites may have changed life cycles according
adequate humid conditions.

Well preservedTrichuris eggs (Fig. 7) were found in
the Neolithic wetland villages in western Europe, some-
times with the embryo inside and others filled with crys
tals of iron pyrites, which demonstrates antiquity (Bouch
et al. 1995). It was the only parasite found in th
Hauslabjoch’s mummy, Otzi, dated of 3200 BC (Aspock ¢
al. 1995, 1996).

L .
Fig. 7: Trichuris sp. egg with iron pyrite crystals inside, 53 x 28 pm
(X1000), Chalain, Jura, France (Bouchet et al. 1995).

b

¥ P
During our current research of natural mummified boc- ¢

ies from the old territory of Nubia, NE Africa, we foundFig. 8a,b:Capillaria sp. egg showing striated egg shell, 61 x 27 um
Trichuris eggs in visceral contents kept in Canopic jar§<#00). Arbon, Thurgovie, Swiss (Bouchet 1997).

during mummification process. Mummies were dated of

2400 years BC to 1500 years AD, corresponding to the _

high Nile valley, in high Nubia, in the island of Sai and o B \ -
the Kerma site. As Egyptians and Nubians maintained Y #
intensive trade during this time it is possible to think the ¥ .

this was an infection common to Egyptians too (Harter
al. current research).

Capillaridae

Capillaria eggs were found abundantly in three
Neolithic wetland sites of the Alps and in the Jura regiol
in France (Chalain, Arbon, and Concise). Of 23 hum
coprolites from Chalai21 were positive fo€apillaria ¢
eggs (Bouchet 1997, Bouchet et al. 1997). Eggshells €
hibited different ornamentation (Figs 8, 9), and three sp
cies can be identified parasitizing humabsaerophila, ﬁ.’-'.;, ‘
C. hepaticaand C. philippensis The first two species i
have rats and mice as intermediate hosts. To our preseit 9: Capillaria sp. egg showmg granular eggshell, 56 x 38 um
knowledge, both rodents were introduced in Europe aft€f600), Chalain, Jura, France (Bouchet 1997).
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to available hosts, especially when such a long period dévelop studies regarding parasite infections in other
time is taken into account. Paleoenvironment context mayimals to understand past environments.

have provided other alternatives for parasites to complete Paleoparasitology in contributing to the history of
their biological cycles. parasite-host relationships as well as opening a new page
Protozoa to study the spatiotemporal dimension of parasitism.

Paleoparasitological evidence of protozoal infectiofhrough paleoparasitological studies, the emergence and
is scarce. Although protected by a cystic memhbnaree  reemergence of infectious diseases can be better under-
tozoa are easily destroyed by the diagenic process. Upstood through time.
now malaria infection was diagnosed in Egyptian mum- REFERENCES
mies by using immunological techniques (Miller et al. 1994,

Cerutti et al. 1999)Giardia duodenalisaintigen was de- Aspock H, Auer H 1998. Tabellen und lllustationen zur
tected in human coprolites from European and American foagﬁziaﬁgn%Tfﬁﬁggﬁ'kuxgn UPt?er?:;E;OhSter&'erTellJl n2t:erle,3-
archaeological sites, showing the utility of these immu- , )
noassays to detect protozoal infections (Gongalves et g, chungsmethodeiabor Aktuell (Roche Austria)S-16.
2002). Because protozoa cysts preserve poorly, this te&s—pOCk H, Auer H, Picher O 1995. The mummy from the

) ) . - . 7 . Hauslabjoch: a medical parasitology perspecflge Adria
nique can improve the diagnosis of protozoal infections, \icrobiol J2: 105-114.
in addition to molecular approaches. Aspock H, Auer H, Picher O 1998richuris trichiura eggs
CONCLUSION in the neolithic glacier-mummy from the AlpBarasitol

. i . i . Todayl12: 255-256.

Paleoparasitologists are constructing a parasite fosgidpsck H, Barth FE, Flamm H, Picher O 1974. Parasitére
record once regarded as nonexistent. However, the older Erkrankungen des Verdauungstraktes bei prahistorischen
the material the greater the loss of parasites, due to Bergleuten von Hallstatt und Hallein (Osterreich)it
taphonomic processes. Furthermore, one must consider Anthropol Ge Wied03(1973): 41-47.
the possibility of parasite extinction as well as its hogspock H, Flamm H, Picher O 1973. Darmparasiten in
extinction. In that case the diagnosis is much more diffi- Mmenschlichen Exkrementen aus prahistorischen Salz-
cult. aerg\lfv;;::lrok(ejn_dgr2 gaslfgatSt-Sléultur (800-350 v. Chzlp Bakt

. ™ . . 1l - )

'Crovydlng.seems to_ faC|I|tate parasite prese.rvatlon.'l_'féeeecﬁlng A, M%ulin B 1983. Sédiments anthropiques et

epidemiological transition from hunter-gathering subsis-

. coprolithes animaux: modestes contributions & de grands
tence to sedentary agriculture changed many aspects Ofproblémes'Bull Soc Préhist EBO: 72-74.

parasite diseases in human prehistoric groups. DuriBguchet F 1991. Etude parasitologique des chantiers ar-
Neolithic settlements the crowding effect and the pres- chéologiques de Beauvais (OisepvArchéolPicardie3/4:
ence of domesticated animals contributed to change the 293-294.

human parasitic fauna. Anthropozoonoses appeared dwlichet F 1993. Apport de la Parasitologie sur les chantiers
were established as common to humans and their domes-archéologiques. L'exemple de la ville de Pafsem

tic animals. Groupement Archéol de Seine-et-Main&5-61.

It is also important to note the exceptional favorablBouchet F 1994. Analyse parasitologique des Logis de la Cour
conditions offered by wet environments. The European g?saﬁg'SZ‘_eg‘;CheO'og'aLes Dossiers d'ArchéologiQ
archaeological sites located near or presently submerg@ chet E 1995 .Recovery eggs from archaeological excava-
by water revealed the best preserved parasite eggs. SO, Itions of the Grand Louvre (Paris, FranckRarasitol80:
is not surprisingly that these wetlands are the sites mostly 7g5.736.
studied by malacologists, archaeozoologists, palynolgouchet F 1997. Intestinal capillariasis in neolithic inhabitants
gists, etc., who search for well preserved organic remains. of Chalain (Jura, Francelhe Lance849 256.
Paleoparasitologists also focus on wet deposits. ParaBpuchet F 1998. Perspectives d’une discipline biologique en
tologists, thus, should be able to infer, with a help from Archéologie: la Paléoparasitologie. Actes du Collogue In-
other disciplines, parasite transmission life cycles. ternational d’Anthropologie de Génes, 8-9 Juin 1996.

The European historical period seems to be written ely Ethnomedicind.: 33-38. . .
an Ascaris and Trichuris parchment. The well known ouchet F, Bentrad S 1997. Recovery of equine helminth eggs

. . . in a mediaeval lacustrine settlement (Charavines, Isére,
chronostratigraphy of the European archaeological sites France)Vet Red 41 601-602.

(Table I) has allowed interpretations of sanitation condigchet F, Paicheler JC 1995. Presumption of Bilharziose on
tions and hygenic habits of some well-defined groups. an archaeological site from XV century in Montbéliard
Food habits of rich and poor in the country and urban (Doubs, FrancelR Acad ScBér 111 318 811-814.
centers were shown to be contrasting, which influence&buchet F, Audoin F, Léger N, Marchais R, Baucheron F, Munoz
intestinal parasite finds. Lacasta J 1989. Etude parasitologique des coprolithes et
Finally, we would like to call attention to other para- des sédimgqts\de trpis ensembles clos de la rue de Lutéce
sites, which are not commonly found in humans but that (le de la Cité) a Pariircheoml3: 13-21. _
may have infected them in the past. Associated with h§ouchetF, Baffier D, Girard M, Morel Ph, Paicheler JC, David F
man archaeological sites avetastrongylussp., Toxo- 1996. Palaeoparasnology in a Pleistocene context : initial ob-
Passalurussp.. Paramphistomunso.. Alaria servations in the Grande Grotte at A[cy-sur-Cure (Depart-
cara sp., urussp., ph P, ment of the Yonne, Franc€R Acad Scér 11 319 147-151.
sp., andParascarissp. eggs (Beeching et al. 1993, Bouchegchet F, Bentrad S, Dommelier S, Paicheler JC, Pétrequin P
& Bentrad 1997, Bouchet et al. 2000). As done in other 1997, Capillarioses intestinales: nématodose du Néolithique?
parts of the world (Ferreira et al. 1991), it is necessary to Bull Soc Fr Parasitol 1549-54.
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