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s u m m a r y

The question of pre-neolithic tuberculosis is still open in paleopathological perspective. One of the major
interests is to explore what type of infection could have existed around the early stage of animal
domestication. Paleopathological lesions evoking skeletal TB were observed on five human skeletons
coming from two PPNB sites in Syria, which belongs to the geographical cradle of agriculture. These sites
represent respectively pre-domestication phase (Dja'de el Mughara, Northern Syria, 8800-8300 BCE cal.)
and early domestication phase (Tell Aswad, Southern Syria, 8200-7600 BCE cal.). MicroCT scan analyses
were performed on two specimens (one per site) and revealed microscopic changes in favor of TB
infection. Detection of lipid biomarkers is positive for two specimens (one per site). Initial molecular
analysis further indicates the presence of TB in one individual from Dja'de. Interestingly, no morpho-
logical evidence of TB was observed on animal remains of wild and newly domesticated species,
discovered in these sites. These observations strongly suggest the presence of human tuberculosis before
domestication and at its early stages.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Human tuberculosis is a specific disease caused by infection by a
member of Mycobacterium tuberculosis complex. Although the

previous widely accepted hypothesis that the human pathogen
(M. tuberculosis) derived from cattle pathogen (Mycobacterium
bovis) by contamination during the Neolithic, the new evolutionary
scenario assess that M. tuberculosis actually represents a direct
descendant of a most ancient strain that existed before the split of
Mycobacterium africanum e M. bovis lineages from the
M. tuberculosis lineage [1]. This suggests that the tubercle bacilli
could have been already a human pathogen before animal
domestication.
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Paleopathological evidence of tuberculosis before the Neolithic
is poorly documented. Lesions observed on extinct bison remains
discovered in a natural trap cave in Wyoming and dated from
17000 BP, led to biomolecular identification of M. tuberculosis
ancient DNA and lipid biomarkers [2]. A diagnosis of lep-
tomeningitis tuberculosa was mentioned about endocranial lesions
observed on a fossil hominin attributed to Homo erectus from
Turkey [3], but this hypothesis was questioned by other authors [4].
As for human tuberculosis, most ancient cases are dated from
7000 yrs BCE in the Eastern Mediterranean. In the site of Atlit Yam,
remains of an adult female and an immature individual presented
paleopathological evidence of TB, confirmed by lipid biomarkers
and aDNA analyses [5]. In the same geographic area, paleopatho-
logical evidences of tuberculosis were previously mentioned for
contemporaneous site (Ain Ghazal, ca. 7250 BCE) [6]. These cases
correspond to the development of the first farming and herding
societies in the Fertile Crescent, known to be the cradle of
agriculture.

In order to explore the link between human and cattle tuber-
culosis at the beginning of domestication process, the first purpose
of this study is to investigate the paleopathological evidence of
tuberculosis from two ancient Neolithic sites representing pre and
early domestication phases in ancient Syria. This study will allow
shedding further light on the debate concerning the origins and the
evolutionary pathway of the M. tuberculosis complex, for example
by dating the emergence of the modern strain of M. tuberculosis.

2. Materials and methods

2.1. Archaeological material

Studied material is coming from two Pre-Pottery Neolithic B
(PPNB) sites from Syria, Dja'de el Mughara and Tell Aswad.

The pre-domestic Neolithic site of Dja'de el Mughara is located
on the left bank of the Euphrates River, about 115 km N/W from
Aleppo. It has been excavated from 1991 to 2010 in the framework
of the French Archaeological Research Program in Syria, headed by
Eric Coqueugniot [7]. The chronology of the human occupation
ranged from 9310 to 8200 BCE cal. It has been divided in 3 chrono-
cultural periods. The first one (DJ 1) corresponds to the end of PPNA,
transition phase to early PPNB (9310-8830 BCE cal.). Human re-
mains associated to this period are scarce: only five individuals
were discovered, represented by four adult skulls and a fragmen-
tary skeleton of an adolescent. The second period (DJ 2) corre-
sponds to early PPNB and is dated from 8800 to 8500 BCE cal.
Human settlement is represented by 13 burials that provided
skeletal remains of 26 individuals (8 immature individuals and 18
adults). The third period (DJ 3), corresponding to the end of early
PPNB, is dated from 8540 to 8290 BCE cal. Human remains asso-
ciated to this period are more numerous: 99 individuals were
identified (37 adult and 62 immature individuals). More than 70 are
coming from collective burials (Houses of the Dead). After 8200
BCE, the site was abandoned till the 7th millennium.

During this period, people still rely on hunting and gathering.
Indeed, the wild resources were still dominating the diet, and there
is no morphological evidence that either cereals or animals were
domesticated. At the “DJ 3” phase, however, some clues of pre-
domestication could be recognized, both for plants (wild cereals)
and animals (aurochs) [7,8].

For this site, skeletal remains of 130 individuals were examined
by two researchers of this sudy (OB and BC).

The Neolithic site of Tell Aswad located around 35 Km from East/
Southeast Damascus (Southern Syria) has been discovered in 1967
by H. de Contenson, and excavations were performed between

2001 and 2006 by a French-Syrian archeological team co-headed by
Danielle Stordeur and Bassam Jammous [9].

Numerous skeletal remains were discovered, representing 119
individuals, dating from middle and end of PPNB (8200-7600 BCE
cal). The domestic resources have been strongly used since the
middle PPNB: cereals are derived from an agricultural economy,
and exploitation of domestic animals increases in this period, while
hunting decreases.

2.2. Methods

2.2.1. Anthropology and paleopathology
All the skeletal material was carefully examined in the storage

place on site, both for anthropological and paleopathological pur-
poses. Possible changes due to TB were systematically researched
on spine, bones and joints. Diagnostic was based upon the
morphology and distribution of the lesions according to criteria
commonly accepted in clinical and paleopathological literature
[10e13]; including aspects of spondylodiscitis, osteoarthritis and
periostitis. Age estimation and sex determination of the immature
and adult individuals were performed according to a set of different
methods currently used in biological anthropology [14e16].

The skeletal pieces matching with these criteria were selected
and analyzed by different methods. Morphological methods have
used digital imaging acquisitions by laser and X-ray (mCT) with
volumetric reconstructions. Lipidic biomarkers were detected by
HPLC [17] and MTBC specific sequence motifs were targeted by
ancient DNA based analysis.

In the same time, animal bones found in these sites (wild and
domesticated species) were studied by two researchers of this
study (DH and LG). No paleopathological lesion was observed. A
sample of 9 cattle bones from Dja'de el Mughara was selected for
further analyses (lipid biomarkers and ancient DNA).

2.2.2. Digital imaging
Lesions present on 2 thoracic vertebrae of individual Dja'de 304

were digitalized by 3D laser scan at low energy (class II), without
contact at a mean resolution lower than 0.5 mm. Contrarily to X-
rays, this surface laser acquisition allows saving morphological in-
formation before sampling for molecular analysis while protecting
ancient DNA from ionization. Moreover, it allows the 3D printing of
the lesions by rapid prototyping (Eden250™ 3D Printing System,
Objet, with horizontal layers of 16 mm) using VIRCOPAL® technol-
ogy [18].

Two specimens were analyzed by microtomodensitometry:
distal ulna of individual Aswad 509 on a GE Healthcare eXplore
Locus microCT at a resolution of 20 mm and lumbar vertebra of
young immature individual Dja'de B108 on a GE V/tome/x at 3 mm.

3D reconstructions were performed using TIVMI® software
program [19].

2.2.3. Lipid extraction
Analyses were performed on 2 specimens presenting paleo-

pathological lesions (Dja'de sp483 and Tell Aswad 509). The Dja'de
skeleton sp483 provided 14 vertebrae (Laboratory Numbers DV1 to
DV14) and 36 rib (Laboratory Numbers DR1 to DR36) samples for
study. Eleven fibula fragments were available from Tell Aswad
skeleton 509 (Laboratory Numbers AF1 to AF11). Bone samples AF1
(548 mg), AF3 (573 mg), AF11 (473 mg), DR13 (256 mg), DR36
(316 mg), DV7 (214 mg) and DV13 (70 mg) were chosen for lipid
biomarker analysis. Specimens were hydrolysed by heating with
30% potassium hydroxide in methanol (2 ml) and toluene (1 ml) at
100 �C overnight [20]. In parallel, standard biomass from M.
tuberculosis was processed. Long-chain compounds were extracted
as described previously [20] and the extract was treated with

O. Baker et al. / Tuberculosis 95 (2015) S4eS12 S5



Download English Version:

https://daneshyari.com/en/article/2401460

Download Persian Version:

https://daneshyari.com/article/2401460

Daneshyari.com

https://daneshyari.com/en/article/2401460
https://daneshyari.com/article/2401460
https://daneshyari.com

