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Summary

Title of Project | Paleoparasitological investigation of remains in Jeolla-do and Jeju—do

Keywords paleoparasitology, Jeolla-—do, Jeju—do, Changheung-gun, Ascaris, Trichuris
Dankook Univ.
Institute Academic-Industrial Coordination | Principal Investigator| Min Seo
Group

Project Period | Conclusion of a contract ~ 2011. 11. 30

In this study, paleoparasitological investigations were done on remains of Jeolla—do and

Jeju—do. Parasites eggs had been discovered in the archaeological remains of
Gyeonggi-do, Chungcheong—-do, Gangwon-do, but were not discovered in those of
Jeolla-do except for the Shinchang-dong, Jeollabuk—-do. In addition, Taenia spp. have
been prevalent in Jeju—do until recently, but paleoparasitological survey was not done on
this area. Hence, the discovery of parasite eggs from the remains in these areas should
be meaningful. The soil samples from the remains in these areas were collected, and
transported to the laboratory for the parasitological examination. The examination on
drain-like construction in Changheung-gun, Hyangyang-ri revealed two Ascaris
lumbricoides eggs and two Trichuris trichiura eggs. This construction was supposed to
be built in Joseon Era, and seemed to be related with the agriculture. However, no
parasite eggs were discovered in other areas including toilet-like constructions and
various tombs. This might be resulted from that the environment has not been suitable
for the preservation of parasite eggs, as seen in the case of cemetry of Jeju—do. PCR
examination could not reveal the presence of parasite eggs or protozoan cysts, being
resulted from the hostile environment. These results suggested that investigations on the
low, swampy place could produce a better outcome. On the other hand, the sample from
the tomb with lime-soil mixture barrier (LSMB) of 17th century revealed the eggs of
Enterobius vermicularis, for the first time in Korea. The discovery of Gymnophalloides
seol eggs in Dangjin, Chungcheongnam-do suggested the possibility that G. seor had
been distributed wider in the past than in present. In addition, PCR examination of the
bones from Gadeok-do, Gyeongsangnam-do revealed the presence of T. trichiura, and
follow-up study are being accomplished. According to the result, it could be the
important discovery in paleoparasitology of Korea.
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Opinion of Principal Investigator

-Soil samples were collected from 22 archaeological remains of Jeolla—do
and Jeju—do, and examined for the presence of parasite eggs.

-The remains were the dolman or tombs with lime-soil mixture barrier
(LSMB), and the cemetery built in Joseon Era was the main target of
Jeju—-do.

Scope —The drain-like construction of Changheung-gun, Jeollanam-do were
proved to be positive for Ascaris and Trichuris eggs. Other remains
revealed no parasite eggs.

-PCR examinations were done on the constructions such as toilet like
structure or tombs, where the egg-recovery was possible. However, PCR

examination could not find any helminth eggs or protozoan cysts.

—-The study had a difficut due to the fact that the number of excavations
were reduced in comparison with average years.

-Prior to the sample collection, the effective egg-recovery method
should be established.

Limitation -The environment of Jeolla—do and Jeju—do were not suitable for the
preservation of pasite eggs, resulting in rare discovery of parasite eggs.
—-The low, swampy areas were rare in Jeolla—do, and the intestinal

trematodes such as Metagonimus yokogawal could not be discovered.

-The discovery of Ascaris and Trichuris eggs in the drain-like

construction of Changheung-gun, Hyangyang-ri is the second outcome of]

paleoparasitology in Jeolla-do.

Direction for |-The remain was supposed to be the Joseon Era, and related with the
Citation human manure. Additional study should be followed.

-The rarity of parasite eggs in the remains of Jeolla—do and Jeju-do

does not mean the low parasite infection rate in these areas, but due to

the hostile environment for egg preservation.

Supervisory Dept of Parasitology, College of Medicine, Dankook

Office University
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LF2 FUHol] gkol BAe] FA4 oW o8 HEHY] JET wHF BEANA .FES F= v
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TABLEV
Enterobius vermicularis finds, locality, country and date from ancient remains
Archaeological site/mumniy Country Date References
Danger Cave, Utah usa 7837 BC =630 Fry & Hall 1969,
Fry & Moore 1969
Dirty Shame rockshelter, Oregon UsA 6,300 years Hall 1976
Tilviche, Iquique Chule 4100 - 1950 BC New finding
Hogup Cave, Utah UsA 4010BC -1 AD Fry & Hall 1969,
Fry & Moore 1969
Huarmey Valley Peru 2277 BC£181 Patrucco et al. 1983
Hinds Cave Texas UsA 2100 - 600 BC Rembhard 1988b
Tulin, San Pedro Atacama Clule 1080 - 950 BC Ferreira et al. 19890
Caserones, Tarapaca Valley Clule 400 BC - 800 AD Araujo et al. 1985
Clyde’s Cavern, Utah EUA 2300 years Hall 1972
Big Bone Cave, Tennessee EUA 2177 £ 145 BP Faulkner et al. 1989
Han Dynasty mummy, Hunam province China 2100 years We1 1973
Turkey Pen Cave, Utah usa 1600 years Reinhard et al. 1987
Clyde’s Cavern, Utah USA 460 - 1500 AD Hall 1972
Canyon del Muerto, Arizona UsA 600 AD £ 95 El-Najjar etal 1980
Rio Zape, Durango Mexico 600 AD Rembhard et al. 1989
Big Hom Sheep Ruin, Utah USA 900 - 1250 AD Gardner & Clary 1987
Mesa Verde, Anzona USA 900 - 1250 AD Stiger 1977
Chaco Canyon, New Mexico usa 920 - 1200 AD Rembhard etal 1987,
Reinhard & Clary 1986
Wetherill Mesa, Colorado USA 1000 years Samuels 1965
Elden Pueblo, Anizona usa 1070 - 1250 AD Hevly et al. 1979,
Reinhard et al 1987
Antelope House, Arizona USA 1075 - 1250 AD Fry & Hall 1975,
Rembard et al. 1987
Salmon Ruin, New Mexico UsA 1200 - 1275 AD Rembhard et al. 1987
Inscription House, Arizona USA 1250 - 1300 AD Fry & Hall 1973
Gottingen Germany Medieval Age Herrmann 1985
Greenland Denmark 1475 AD = 50 Hansen 1986
Pie de Palo Argentina pre-Columbian Zimmerman & Morilla 1983
1. ajAEe Ao 2dd e
4) MEE SEAE el #3 A
= 3T = [e) =] o 3 O : = 5 =
A7 E AEA FHe et e dA FATE BES rehydrationA| 71 Fe] W o] Al
217] W19, 0.5% trisodium phosphate® rehydrationA]7]i= HHo] 7dE o] Fql o] WHe] wFE
=) e S B
AP oz AUt (Callen & Cameron, 1960). shAIRF o] MO 2= ME F 53] Ao A7
S 2= = O = 37 =] =
& b glo] Bk a&A A4 wyo] Fasttl 1A o2 Y3 o7 Wol A7H ul gtk
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Recovery of Helminth Eggs from
Archaeological Excavations, and their
Possible Usefulness in providing
Evidence for the Purpose of an
Occupation

Hevuwmsre egga vary widely in their strustare and,
consequently, in their ability to roeist desiccation and
deatruetion. But usually theirs is the most resistant stage
in the life-syele of the worm and any cenclusions to be
made, concerning early helminthic infections, are most
likely to come from recognition of these cges.  Theae have
boen rocoversd from thres sourcea: or other-
wise preserved bodies, formed stools and soil from cesspits
or similar structures, While the first iwo sources con
pravide more positive identifiention of the origin of the
eggs, it ia from the third source that the greateat variety
of species has been ohtained, presumably because they
acewmulate over a period of time. Here 15 reported an
investipation in which soil from s Roman Age ocoupation
at Owlesbury, near Winehester, was examined in the hope
that positive identification of eggs might provide some
¢lue to the nature of the occupation, to supplement the
archasological evidenes, I have reviewed the liberstare on
similar investigations®,

< 9-$-+= floatation W

Fig. 1.
wikh I.rjIEm"IJlII partly opEam, o, Trich

a, Amtnricl opg, Tackeng wnnanilisted layaer, b, IMeroceslinn o
ar cn;pHI.u.'rlxl £RE- J.. T_h'pc E
e, thin walled, ounta.m.mg !Emﬁlﬂ.ﬂ SHABTYD. e B
[ Efak abell. f, Type O cgg, thin al1ir|!r:c1 with grnnlnu.:l ITLARE. | neal
mi.

and alan from an adjacent field were examined concurrently
and eompared,

Smull gquantities of pit soil were thu:rrrmghljr ground in
o mortar, soaked for a woeek or more in 05 per cent tri-
andinom phosphate® and then washed with wator and
gieved, Flotation technigues failed with thia material

g0 sievings wera examined directly in water.  Surcfsee
aoil samples were treated sumilarly.

o] 17174

el

1% 5. Floatation ' MZo|| A galA| oF

= pike®] =% (Nature, 1968)

ofj

— =& HCIE disaggregationA] 7] ¥ 25 me] mesh® Z2¢ MEZS A =3, zinc bromideE ©]&-3)
&S 9= YHE AVE vk Aok Az o] W] 7|AF S S (pollen)S sAlA TS
Agsitta 74t

Journal of Archaealogival Science 1992, 19, 261-264

Methods for Extracting Pollen and Parasite Eggs
from Latrine Soils

Peter J. Warnock® and Karl J. Reinhard”

{ Received {4 February 1991, revised manwsceript accepred 12 Apeid 1901

Previouws standard procedures for processing soil samples, particularly latrine or cosspit
soils, for both pollen and parasites required two separate and individual subsamples
per singular sample processed, one subsample for each. pollen and parasites.

Standard processing procedures for parasite eggs follow variations of methods with
the deletion of The acelelysis siep, 83 acerolysis destroys parasite eggs. Aler reviewing
the processing procedurcs for both pollen and parasites, we concluded that the
procedures for processing latrine soils containing hoth were identical except for the
additional step of acetolysis for pollen samples. Therefore, it is possible 1o process a
single sample for hoth pollen and parasites, separating the sample into two subsamples
only at the point belore acetolysis, when the parasite processing is completed,
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Mem Inst Oswialdo Cruz, Rio de Janeiro, Vol 107(Suppl. 1l): 29-33, 2006 Pl

Quantitative paleoparasitology applied to archaeological
sediments

Martin H Fugass a/*, Adauto Araujo*, Ricardo A Guichon**

Departamento de Biologia Facultad de Ciencias Exactas v Natwrales, Unrversidad Nacional de Mar del Plata, calle Funes 3350,
Mar del Flata (7600, Buenos Aires, Argentinag *Escola Macional de Saude Publica-Fiocmz, Fio de Japesro, BT, Bra=il
**Departamento de Biologia, Unrversidad Naronal de Mar del Plata ¥ Univernidad Nacional del Centre, Buenos Aires, Argentina

Three techniques to extract parasite remains from archaseological sediments were tested. The aim was to improve
the sensibility of recommended paleoparasitological technigues applied in archasological remains. Sediment col-
lected from the pelvic girdle of a human body found in Cabo Virgenes, Samfa Cruz, Argenting, associated fo a
Spanish seftlement founded in 1584 known as Nembre de Jesis, was used fo search for parasites. Sediment close fo
the skull was used as control. The technigues recommended by Jones, Reinhard, and Dittmar and Tegjen were used
and compared with the modified techmigue presented here, developed to improve the sensibility fo detect parasite
remains. Positive resulis were obtained only with the modified technigue, resulting in the finding of Trichuris
mechiura eges in the sediment.

Sediments were rehydrated in frisodmm phosphate
0.3% aqueons solution (Callen & Cameron 1960). Quanti-
tative techniques applhied in palecparasitelogy were used.
According to Jones (1982), 3 g of dry sediment were rehy-
drated in 42 ml of trisodivum phosphate 0. 3% aqueous so-
luticn. Five samples of the same material were made. A 50
pl drop of rehydrated sample was used to prepare ten
shides to microscopic anabysis. Reinhard et al {1992) quan-
titative sedimentation technique was also tested. adding
Lycopodium tablets contaiming known gquantities of
spores (12542 spores). Counting spores and parasite eggs : T 3
allow calculating how many eggs are in each gram of fe-  Fig 2: burial buman remains of Nombre de Jestis archasological site
ces [(eggs counted/spores counted)®*12542/sediment ~ C2b0 Virzenes, Santa Cruz, Argenting.
welght = eggs parasites by g sediment].

Jones modified technique consists in increasing six
times sediment concentration due to the high quantity of sand in the sediment Five preparations were made for

each sample. each one of 5 g of the sediment in 10 ml of
0.5% trisodium phosphate solution. Fifty slides were
prepared of each sample using 50 pl drops of shacked
s 3 and mixed solution and observed at the microscope. Mac-
" e 3 - - .
= cg ? L S e roscopic hard coneretions were observed in one sample.

a8 7. 7| AEe A Aule] Aekslo] thdl Fugassa et al. (2006)9] =&

749 25 um meshol A ““}?qurﬂ T Qo

)
=
= 9|k weo MIo FoAOoT AAGE T Wy
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Paleoparasitological remains revealed by seven historic contexts
from “Place d’Armes”, Namur, Belgium
Gino Chaves da Rocha/*,Stephanie Harter- Lailheugue**, Matthieu Le Bailly**,

Adauto Araiijo, Luiz Fernando Ferreira, Nicolau Maués da Serra-Freire*,
Francoise Bouchet**

The paleoparasitological analvsis - The material was
processed according to Bouchet et al. (1999). Samples
were rehydrated for. at least. 72 h in the 0.5% aqueous
trisodium phosphate solution (Callen & Cameron 1960). A
5% glycerinated solution was added to reinforce the re-
hydration of more petrified elements. The material was
then crushed in a mortar. The suspension was treated in
an ultrasonic device (Sonorex 103K) at 60°C for 1 min un-
der 3000 rpm and strained through 315 pm. 160 pm, 50 pm,
and 25 um meshes. The last two screenings were treated
with flotation (densities 1.04 to 1.0) and sedimentation
(1500 rpm for 5 min) techniques. Twenty slides of each
sample were examined, as recommended by standard pro-
cedures (Aragjo et al. 1998). The images were registered
and treated by the SAISAM Microvision Instruments pro-
gram. Processed samples were stored into hemolysis tube
with caps and preserved in 1 ml 10% formalin solution to
avoid microorganism development.

Y 8 lvlo] Ao | BEs A wek =& o2 2719 meshE AR SRbe ARTh

#50 Mesh All Brass Sieve,
SKU # $2340-17 #25 Mesh All Brass Sieve,
SKU # 52340-12

@ EACH (1) for $60.98

ey

a9 9. 7S AME HA AFEE 4 e mesh. €% Aol 50 um, L% Ao] 25 um,

AR =0 FAS AE3 =% v} (Goncalves et al.,
2002). 3o w2 HAQ7IA dAnjFdor AR o] wEE A= = IH AUt ofgi= AAt
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Protozea finds, locality, country and date from ancient remains

(o
olN‘

Archasslogieal site/rmmmy Country Data Eeferences
Entamosba zpp.

Nahal-Mishmar 7 Izrael 160 AD Witenberg 1961
Huan Pem Pre-Colmmbian Fouant et al. 1982
Alto Famirez Chile Pre-Columbian Fouant et al. 1982
Afacamenha Chale Pre-Colmmbian Fouant et al. 1982
Cabuza Clule Pre-Columbian Fouant et al. 1982
Tilmaraco Clule Pre-Columbian Fonant et al. 1982

El Plomo, Sanﬁagob Chale Pre-Colmmbian Pizz & Schenone 1954
Inca mummy 7 ca. 1500 AD Pike 196Th

Giardia duodenalis

Andes 1 3000 - 500 BP Allizon et al. 1999
Biz Bone Cave, Tenneszes UsA 2177 BP = 145 Faulkner et al 1989
Nahal Mishmar Israel 160 AD Witenberg 1961
Antelope House, Anzona UsA 1200 AD Gongalves et al. 2002
Libeck Germany 1600 AD Gongalves et al. 2002
Nammr Belgmmm 18th eentury AD Gengalves et al 2002
Chilomastix mesnili

Nahal-Mishmar Israel 160 AD Witenberg 1961
Cryptosporidium parvum

Andes 7 3000 - 500 BP Allison et al. 1999
Cyelospora cayetanenis

Andes 7T 3000 - 500 BP Allizon et al. 1959
Irospora belli

Andes 7 3000 - 500 BP Allison et al. 1999
Sarcocystiz hominiz

Andes 7 3000 - 300 BP Allizon et al. 1999

a: Entamoeba hiztolytica; b: E. coli?

o

a9 10, 2715 AEAdA HHaE Ao 72 Ao (Goncalves et al., 2003)

HAgd W o]Qo = AMFoA DNAE Wol SEFgo=zH AFFE s A% ) of AR
© megacolon =4S 299 5009 A w|gto A AFA=aEHEZ EXE PCRE 293 At
1 2 3 4

— 350D
—= J000p

Fiz. 3: PCE. amplification of the mini-exon gene non-transcribed
5pa-:|=_ region visualized on 3% agarose gel electrophoresis; Lane 10
aDNA from LBIV soft tissue sample; Lane 2: T cruzi [ genotyps;
Lane 3: IT gruzi 1T genotype; Lane 4: 50 bp DMA ladder {Tovitrogen);
Lane 5: PCE. negative control.
29 11, 500 A v 2 FEE Trypanosoma cruzis PCRE F 3k =% (Fernandez et al., 2008)

=
WAAFHE GoRA US4 U= A F b AT A4 olF H4L F4F 4 drke A

= AdE 248 A 8 ek Ads
S | =

wef 2oy 1 7|8Fe] V19E A Ak 2 A7 20099 shEolA 2 vEh &5
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Species bocess Mo, ident itwl®) arigin

P g2 sfanman EAF&BEZ?B} 100 Sout b Korea: Heenam

ﬁ. ME;-?[M.Q{ (E%%T} £D ELT';nKDrlglnated in Hyogo, Japan

. 3 Bha orea: Yolungam

£ #asferman EAF&SEZ?E} =2 South korea: Bogll Island

B g pfarmay 1195A03) 2] karapai, Taiwan

P #e 5 rman (FJ43437) 99 Viet Nam: Quangtri

£ gosfarmami AEEAA T 95 Thai land: Surat Thani

£ wesfermani EABBGMB% 95 Thai land: Surat Thani

P 4 Bfa e {LI9Fa0a; = 5] Sungai Wa, Malaysia

P s giformand OGESE=43) 95 India: hal e

F. e sfermani §DEE€352453 a7 India: ﬁ]‘ﬁ:l‘ﬁl Pradesh

P s gheomand DIES1845) 97 India: morth-east

P we gfe nman EAEEE421 43 q7 Thai land: Saraburi )

B g sfermani AF1S9E04) 97 Thei Jand:Makorn Mawok Province

£ oshriabinf gwen 8?35 =) China: Yunoen Province

Boskrighiny LERTEIE) o2 India: Manipar

£ ophriabinf AEETEE) 82 China: Hiei Province

P mhriadins AYEﬂ 8?4?; 9 China: Sichusn Province

£ pigmamele AF‘ISEEIIS =) Thai land: Makorn Mawok Prowince

£ Biamemsi s (ABSEAZZE) R Thai land: Prachin Buri

;. %_E‘ﬁ?ﬁkff: EE %Eg % Eﬂinazgujim

[ L F 2 INA: TNan

A profifars (ELA01E0S) 92 China: Yuoren Province

P hefecoiramis -"1.83542213 9 Trailard: Zarsburi

£ feferoframee (DEEIEAE) 91 Irdia: Arurechal Pradesh

P mERicEms (AFSSEEY o Gt ema la

£ bampbokanss s AEZelHIEI‘Ig 9 Thallend Surat Thani

£ bampkokeass s FJE15225) 90 : Hirheob, Vient iane

jg' grr:nasrxfw' ﬁ%g} % Ehaulan-:l Saraburi

. Biricames AR [000

£ africams .Q.EZEIST"BD; = Cameronn

P parshuifosmsie (ABATISOE) &0 Thailand: Chaot heburi

£ pameaninege  (AFIS9E0Z) 93 China:Fuiizn
" 13, derEte] HEs ALY e A HE5s ALY RlaEy
of AvtE Blm g u s wekel AFFe ool St Al WA ALEN 100% 2
Ao, dio] Hyogo AWolA 2AE #EF5dE 100% LA o] de] Az Hol shs Ao
A FREE ) EEo] A9 Hyogo AWeR kAl ohdrt 329t @4 sEnele] HEES v,
MEGe] ALTE 99% AAEE Hel 25 ATE B o]F Adute] d@yr ol Ans} Yk
ol A7 AFTE E3 VAT ol ARE F5T F Ade Ak s
A2 FRATALAAL Ng L Y

o FTATARIA L] o] £, ARAH AT, ATUEEL ARHoR V&
D) ZAHAS AA
@ Hitwel AFEe] 9 nwEH F1 F dFo] Med Re WE AN IS PEd ¥
nasAge] SPAR 2L A0R FAY FrAM BES ARWL, WEY HLE 5 Alge] &
UG oAM= wAgle] MES ARG 1l FEFT T AEold FEe] W] EAF The
dol e HlAE AES AMFAReH, 85 =¥ #7k ZIEHor AES AFHAH 7] A=
= AE/ANRE ZAAGAA BEgor, E2E B AT AEE AAF FH50n
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3% (Ascaris lumbricoides)
Primers for Ascaris lumbricodes 18s subunit ribosomal RNA gene

(Accession number U94366.1; GI 2772623)

Asc6: CGA ACG GCT CAT TAC AAC AG
ASC67 (123bp) Asc7: TCT AAT AGA TGC GCT CGT C

Asc8: ATA CAT GCA CCA AAG CTC CG
ASC89 (99bp) Asc9: GCT ATA GTT ATT CAG AGT CAC C

Ascl0: CCA TGC ATG TCT AAG TTC AA
ASCIO11 (147bp) Ascll: CAR AAA WTC GGA GCT TTG GT

A% (Trichuris trichiura)
Primers for Trichuris trichiura small subunit DNA ribosomal RNA gene
(Accession number DQ118536)

T trichiura (188bp) Forward: GCT CGT AGT TGG ATT GCG GAT GT
' Reverse: TCC ATG CAC CAC GGT TCA AGC

@ PCR #7& 94T 7o o]o] 94T 45%, 56C 45%, 72°C 45%% 45 cycle W53 5 72Ce|
A 7RI gAIZ T PCR A= 21 3290
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ofr okt 2010d S BXIIA 2AE 17471 3=tne] vk 24s BF HA4d Ay a3 5

gupeke] kA MEoA R E BAEA] Y 8% (Enterobius vermicularis)®] o]
HAHAT HelA Eek AXE 252 1 Aol wdstA] fhof mIolut Ay, ol=dHY T
ANEE At 2 HAHA i, =uk A9 latrined} o] FHES wlgtol| A HE Al AR
ok 27l WolA ol f-Evet AMEAAN aFHs WS 1 vt Ak weke] FxAs AF
g A3 AEFTT 270, AT 8/t o] a5 Ui TAEdT aFwe] A7 50.3 m
x 28.2 mAth. 19 24-252 @Fo] HE weet AV U aF T BEo|th

s

9 33, (A) 3| FEI}
n)2kedar, 1630 Al zhe

A (B) 3)FHeA dAR wgte] BEE. oA
o= gt (O) vglA 4 Fx4.
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Enterobius vermicularis Eggs Discovered in Coprolites
from a Medieval Korean Mummy

Deng Hoon Shint?, Chang Seck Oh'2, Jong-Yil Chai®, Hye-Jung Lee* and Min Sect”

'Departmant of Anstomy, Ssoul Madiong! Universty Codags of Madiang, Saw! 10070, Kores: “Antfropologyand Felecpathongy Lab, ineflude of
Foranaic iadicing Seow Matona! University Colege of Wedicing Seow 110758, Rbres: Taparimant of Parsstioiagy and Fopica' Wadione, Saou!
Mefiona Lniversity Coags of idadicing, and inefifuls of Endamiz Dissazss, Saou Nationd Unveraly Medica! Rasaarch Cantar Saow 1101755
Fiovaa; Menartmant of Ferasitlogy and Deesarch Cenker fov idummy, Colege of Medicing Danwood Uniersily, Chaonan 330114, Koiss

Abstract: Whila the pressnce of pirworm eggs in anchasckogical sarmples has bean mported by many mesenchers in the
Ieswe ok, thoss haves been detected very acancsly in the Okd World, sepecially in Bast Asian courtries, In fact, many par-
asite species wers movensd from the archeolgica mmaing in Korsa, sgge of Enderobius wermicudans had not besn found.
Fecantty, a farmala rummy burisd in the 17t camtury was discowersd in the Josson tomb frorm Dangjir-gun, Chung-
cheongrarm-do, Koma. After rehyoration process for 12 days, nvestigations wane camied on the luming surface of the oo-
kon. From them, 2 sgge of E. vermiculans wers mecoverad. They wers elliptical, transparent with a thin egg shell, 50.3£5.2
prn fength) and 252 3.9 prm {width) in sizs This i the first discovery of E. vermicudans egags in East Azia.

Ky weards: Enizronies vanmicilars, mummy, 833, 170 cenry

Palecpansitologists in Forea have examined ancient hurman
samples from archeological fields in Korea, studving pansite
infections prevalent in the past Parasite egps or lavae remained
in mummies of Jeseon Dynasty { 1392- 1910 AD) or in soil se-
diments from archenlogical sites became invaluable rescurces
for gudving andent parasites that had infected Koran popu-
lation. We have reponed various ancient pansite species in-
cluding Ascaris lumbricoldes, Tichuris tnichivrs, Metegorimus yok-
osaeetl, Clonorchis snensis, Peragomimus westermani, Gpmmaphal
kil secd, Stromgyloides stercorals, and Thichostrongyls spp. [1-3].
Howewer, even though some parasite eggs (eg. pioworms and
hookworms) were known to be one of the most common par-
aste species infecting Korean population, we gill did not ob-
servethem in ancient samples,

[n particular, the pinworm, Enteobius sermiculans, is a hel-
minth infecting neady a billion people worldwide in all socc-
economic lerels [4,5] The parasite can be transmitted from
hiost to host without stages in soil or intermediary hosts. In case
of Mew World countries, the presence of pinworm eggs in ar-

« Recetved B JUly 2011, reved 4 August 2011, ccapted & August 2011,
* CoTEENINg ALY (HEDarfinayer o)

© 2011, Morean Socoshy tor Feraskology
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chenlogical samples has been reported by mary researchers.
Briefly, E. vermiculoris infection was proven among parasito-
logical samples from ancient people in Morh America The
parsite egos were found in a 10,000-vear-ol human coprolite
froomn Utah, 154 cne of the oldest human coprolites ever found
and in the mummies’ coprolites from several Morth American
archacological sites [&]. E vermiculariz infection wes also iden-
tifted in ancent Andean peoples. The pinworm eags were ob-
served in andent coprolites from Chile Perw, and Argentina [6].

However, interestingly encugh, E vermioudarts has been de-
teded very scarcely in the Old Wadd [5,7]. Up to the present,
there were only 2 reports of E vermiczlants egas in Boman la-
trines [8] and in an Egyptian mumooe [9]. Especially in case of
East Asian countries, there were no rpots on the presence of
E. wermiculariz in archeckogically obtained samples In this re-
gard, the current case, a new Joseon muminy discovered inan
archeological site of Korea, should be significant to concerned
researchers in Korea, We found well-preseresd E vemicular
eggs. at this moment, showing the fisst-ever evidence for the
preservation of andent pinworm eggs in archeclogically ob-
tained samples from Esst Asian countries,

On August 2008, a female mummy was discovered in the
Jaseon tomb from Dangjin-gun. Chung-heongnam-do, Korea
(Fig. 14). Based on the tree-ring test, the tomb was confirmed
to be corstraed in 16308 AD [ 10]. After the mummy was mov-
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Fig. 1. {4 The bcation of Dengjin-gun (red daf), Chungchecngnar-do, Korea, whers the fermale mummiy wes dizcoversd. (B Tha fe-
mals mummy, preeumably baned in 1820 AD. (0] The mummiied inestines wera dissactad from the sbdoming caviy,

ed to our laboratory the researchers wearing gerilized gowns
glowes, head caps, and masks removed the dothes wrapped
arcund the dead body (Fig. 1B). Anthropologists dissected the
abdorninal cavity in which mummified intestines were pre-
served very well [Fig. 1C). We collected parasitological samples
from laminal surfaces of ascending, transverse, and descend-
ing colons.

Obtained samples were rebwdrated in 0.5% tisodium phaos-
phate solution for 12 daws with oocasional shaking [11]. They
were then filtered through multiple-lversd gauze, after which,
were predpitated for a day, After the upper turbid layer was
discarded, the precipitates were dissclwed again in 0.5% trisc-
dium phosphate solution. The solution was finally dropped
onito slides for examination under a light microscope (EH-2,
Clvmpus, Tokwo, Tapan). The sizes of the parasite eges were
measurd,

[n the light microscopic observation, we cbsenved 2 epgs of

Paragonimie westermard, 8 of Ascaris bivdwicoides, and 3 of En-
terobiuns vermsicudants, As for E vermdnadanis epgs, the avenage size
was 503452 pm [length) by 28.2 439 pm (width). E. ver-
micilkaris epps showed typical characteristics; small, elliptical,
and transparent with a thin egeshell [Fig. 2], The average size
of A himbricides epgswas 66.0+5.7 = 50,94 4.8 pm, and those
of B westermani were 75541 7« 483+ 18 pm in the sate of
operculum-missng.

Besides the commen paleoparasitological interest on wheth-
ef specific species of parasites infeted people buried in ancient
tombs, sudies on E sermiceilans have spedal meaning to con-
cerned msearchers. Briefly, it is considered that the human-E
sermiculariz relationship started in pre-hominid tiom e, having
avohved in Africa, and then digpemed to cther continents by
prehistoric human migrations [&, 12,13]. Interegingly encugh,
mary palecsparasitclogists believed that ancient pinworms
crossed the Bering Land Bridge with its human host during
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Fig. 2 Microecopic examingtion of 3 Entsrobius 2092 reeoversd Fom the mumrmg Bar=20 pm.

their first migration to the Americas even if transpacific routes
have also been postulated by some paleoparasitologias [6).

However, though there were many reports on the presence
of E vermicubaris in the samples from archenlogical fields, ob-
servation of parasite eggs was very nrely rpored from Eag
Asian countrizs in spite of its endemicity, Of course the preser-
vation status varics in different species of paraste epgs. Rela-
tively poorer preservation status of E. sermiculars epgs was well
noted for arheologically obtained fecal remains 6, 14]. Howe-
ever, considering that E vermicidani infection reached very high
prevalence as shown in some prehistoric coprolites containing
ancient eggs [5,15], the absence of reponts on the presence of E.
vermicukanis egos from East Asian countries looks very strange

For the past several vears, though we have tried to locate the
ancient E. vermticulani eggs in many samples from archeclogi-
cal fidds. va could not find any In this regard, the axment re-
port on the ancient E vermiculanis epgs from several-hundred-
wear old Toseon oummy could be a confribution o fture sha-
dics over the isue In addition, we showed the possibility that
ancient E vemicdurn; eges could ako be remained in the sam-
Pl from archeclogical sites in Fast Asia for the firt time. Thou-
ghwe are not sure why ancient E vermicubaris eggs in Old World
countries wess not presend a5 perfectly as seen in Mew World
counterparts, mote detailed and cauticus examinations on the
archenlogical samples could provide invaluable information
on the migration of ancient pinvworms aossing the Bering Land
Eridge with its human host
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