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One Health -
Umwelt und Resistenzentwicklung

Reneé Gottscha
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Man kennt

~ 1.000.000 Bakterienarten
> 300.000 Virenarten (offiziell anerkannt: 11.273)

zum Vergleich
> 1.000.000 Insekten
< 6.000 Saugetiere



GroBe bekannter Krankheitserreger

Chlamydia
pneumoniae 0.2

Mycobacterium Corynebacteria@h Yersinia JF Neisseria meningitidis Streptococcus pneumoniae Haemophilus parainfluenzae

tuberculosis 0.2  diphtheria 0.3 peslis -;/ i 0.6 0.8 0.8
Parvovirus B19, Orthomyxovirus - Respiratory Poxvirus- Chlamydia
diameter Influenza 0.08 Syncytial Variola pneumonia
0.018 microns Virus 0.14 0.15
' Coxsackievirus Morbillivirus | (Smallpox)
- 0.024 0.095 | |
| | Togavirus | |

| 0.05
- I

Rhinovirus

0.018 | | | | |
Echovirus Adenovirus Coronavirus Varncella- Parainfluenza Paramyxovirus

0.025 0.07 0.08 zoster 0.12 0.15 0.15

Quelle: The New York Times

© R. Gottschalk



Eintellung der Viren

Nucleic acid

Symmetry
of capsid

Naked or
enveloped

Genome
architecture

Classification criteria

Baltimore class

Family name

- Virion
@ polymerase
'§ Virion
~ diameter (nm)

Genome size
(total in kb)
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I |
| I
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seg. I I | | | ' l I | gapred | (x linked)
I I

Reo

(*)

60-80
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AY I |

Vi

Toga Retro Coro A Arena jF Parvo  Papova Adeno Hepadna Herpes Irido
() (+) ) (=) ) (+) (=) =)
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Formen von Bakterien

. %j

Pneumokokken Streptokokken

Staphylokokken

Bereiche
(Kokken)

Pseudomonas

Salmonella typhi

4 ‘%ﬁ)

Mycobacterium Clostndlum tetani
tuberculosis

ST,

Treponema

Sporen

g

Leptospira

Spiralen
(Spirochaten)
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Clostridium botulinum-Toxin
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Clostridium botulinum-Toxin
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Clostridium botulinum-Toxin




Clostridium botulinum-Toxin




Clostridium botulinum-Toxin




* Wieviel Menschen konnen mit 1 g Botulinumtoxin
getotet werden?

» LDso mensch (Bel pulmonaler Autnahme): 3 ng/kg
> Mensch mit 75 kg Korpermasse

* Ergebnis: > 2.200.000 Menschen



... etwas Historie



Paul Ehrlich
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Alexander Fleming

© Biography

Gerhard Domagk

© Dirk Domagk/Universitat Munster
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,...It Is time to close the book on infectious
diseases”

U.S. Surgeon General William H. Stewart, 1969
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ca. 5.300 Jahre



Der fruchtbare Halbmond
um 2000 v. Chr.

Agypten
Agyptischer Einflussbereich

Reich Sargons von Akkad
Akkadischer Einflussbereich

Altbabylonisches Reich

NiSIBiS Berg- oder Wistenvolk
Urarttr( ' Kulturlandschaft

yifnlive
-

ASSur
-

Assyrien

r“v.ﬂ—\” l

.A Kkad Akkad
: “Babylon
: Nipput

»

_/.‘3 erusalem ¥t Maraschi

© R. Gottschalk




Tier-Mensch-Wesen
(Chimare)

-~--.¢.--“l

:""s [ LIS waa
; ;7-),& > R
LLLR LR D BT o]
g By el

l . \-v(,qlf(ﬂ
¢ . —-l&,‘ F r A s

*
W =

© R. Gottschalk

L.
v T el .-"'”

o * 1

th

© R. Gottschalk



A

o Yersthiz

NS _
pseudotuberctiosis
¢ | %




A[EYOSHOD 'H ©




Staphylokokkus aureus
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Kaffa/Feodossija

Carlo Bossoli: Feodosia, 1856
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Der letzte Pockenpatient

-
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[Labormitarbeiter finden

vergessene Pockenviren

WASHINGTON, 9. Juli (dpa/AFP). In ei-
nem Labor in den Vereinigten Staaten ha-
ben Mitarbeiter vergessene Flaschchen mit
Pockenviren entdeckt. Die wohl aus den
funfziger Jahren stammenden Glasflasch-
chen mit der Aufschrift ,Variola® (latei-
nisch fur Pocken) seien in einem nicht ge-
nutzten Teil eines Lagerraums in dem La-
bor der Lebensmittel- und Medikamenten-
behorde (FDA) in Bethesda, Maryland ge-
funden worden, teilte die amerikanische
Gesundheitsbehorde CDC mit. Die Flasch-
chen seien gut verschlossen gewesen, so
dass fur das Laborpersonal keine Gefahr
bestanden habe. Sie seien nach der Entde-
ckung sofort gesichert und in ein Hochsi-
cherheitslabor in Atlanta zur Prufung ge-
bracht worden. Dort wurde die DNA von
Pockenviren nachgewiesen, unsicher war
noch, ob die Erreger in einer Kulturlosung
auch wachsen konnen. Sobald die Test-
ergebnisse vorlagen, was bis zu zwei Wo-
chen dauern konne, wirden die Proben zer-
stort. Nach den internationalen Regeln
darf nur jeweils ein Labor in den Vereinig-
ten Staaten und Russland die Erreger der
seit Jahrzehnten ausgerotteten Krankheit
aufbewahren. Pocken sind hochan-
steckend und verlaufen oftmals todlich.
Der letzte Fall trat 1977 in Somalia auf.

S — B

© F.A.Z. Juli 2017
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Ancient Mycobacterium leprae genome reveals
medieval English red squirrels as animal leprosy host

Christian Urban,’2.3.13 Alette A. Blom,2-4.5.15 Charlotte Avanzi,® '3 Kathleen Walker-Mcikle,'-%7 Alaine K. Warren,®
Katie White-Iribhogbe,? Ross Turle,? Phil Marter,'? Heidi Dawson-Hobbis.'® Simon Roffey,'” Sarah A. Inskip.>"

and Verena J. Schuenemann'-211.12,14,*

'Institute of Evolutionary Medic ne, University of Zurich, Winterthurerstrasse 190, 8057 Zurich, Switzerland
?Department of Environmental Sciences, University of Basel, Spaenring 145 4055 Bascl, Switzerland
3Functional Genomics Centar Zurich, ETH Zurich and University of Zurich, Wmte'tht.rerstrasse 190, 8057 Zurich, Switzerland

“Department of Archaeclogy, University of Cambridge, Dewning Street, Cambridgggs

5chool of Archaeology anc Anciert History, University of Leicester, Jniversity Rod o

6Department of Microbiology, Immunology and Pathology, Cclorado State Univers
7Science Museum Croup, Science Museum, Exhibition Road, South <ensington.
8School of Oriental and African Studies (SOAS), University of London, 10 Thornaugs
YHampshire Cultural Trust, Chilcomb Housz2, Chilcomb Lane, Winchester SO23 8R

10School of History, Archacology and Philosophy, University of Winchester, Medce ﬁ . F
|

"Departmert of Evolutionary Anthropaloay, University of Vierna, Dierassiplatz 1, 1'#
?Human Evolution and Archaeological Sciznces, University of Vienna, D.erassipla ¥

'“These auttors cortributed equally
14 ced contact

*Correspondence: s.inskip@le.ac.uk (S.A.L), verena.schuenemann@iem.uzh.ch (V. "'t )

hitps.//doi.org/10.1016/.cub.2(24.04.C06

SUMMARY

Leprosy, one of the oldest recorded diseases in human history,
America, with over 200,000 cases every year."? Although ancient|-

ative agent, Mycobacterium leprae, have elucidated the disease’ s

hosts and inlerspecies transmission in the past remains unexplg

. . . ) S
between medieval strains isolated from archaeological human rej§

red squirrel in England.” However, the time frame, distribution,
known. Here, we studied 25 human and 12 squirrel samples fro
medieval English city well known for its leprosarium and connps
four medieval M. leprae genomes, including one from a red squi
ysis revealed a phylogenetic placement of all strains on branch
squirrel strain and one newly reconstructed medieval human strz
is more closely related to some medieval human strains from W “ f
from England, indicating a yet-undetected circulation of M. lepre

1 “w
ﬁ - ae -Az“ "‘C’

Our study represents the first One Health approach for M. leprae in archaeo!ogy, Wthh 3 centerod around
a medieval animal host strain, and highlights the future capability of such approaches to understand the

disease’s zoonotic past and current potential.

RESULTS AND DISCUSSION

Curing the COVID-19 pandemic, the zoonolic potential of buth
new and millennia old e emerging infectious discases and their
multidrug resistance took certer stage in modern socety.* '°
This calls for the development of new perspectives and scientiic
tools for disease characterization, predction, and eradicaticn.
Interdisciplinary and collaborative approaches, such as One
Health studizs, '® have come to the forefront o better understand
disease dynamics and the complexity of factors that lead to
adverse hezlth outcomes.

Although zoonotic dsezses have become increasingly prom-
inent in mode'n heatth agendas, historical zocnoses have

received scant attention, despite the potentia importance of
earlier transmission evants in shaping past and prasent health
landscapes.’ " Essential in the evolution and persistence of zo-
onotic pathogens are animal hosts,’? waich have ocen largely
omittad from most studies on past diseases due to the lack of
pathological and genetic research on zooarchaeological re-
mains.”” Without full pathogen genomes from archaeological
animals, our understanding of long-term disease dynamics and
animal-pathogen-human-environment interections is hindered,
as these are essential for contextualizing current trends and
identifying potential spillover or reemsargence risks.

Leprosy is mainly caused by M. leprae and to a lzssar extent
by M. lepromalosis and can lead to chronic infection, nerve

“2T B 3
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“4ry skin in hu-
L distinctive and
‘;“- 1,7 | disease in his-
: ;’$ «_for both agents,

. . le Americas and
& nts have been

k> ‘. .S.D,ES.EG Inese
“%e swrain, insinu-

A NISTOFIE rans . - ay, however, the
made of trarsmssnon between peope, It done the mode and
direction of transmission be:wezn different potential animal
hosts, is poorly understocd. As an obligate intraczlluar path-
ogen, survival outside a2 host is unlikely, making the coexistence
of animal and human hosts a likely factor in leprosy oersistence.
M leprae has aso been found in sal and water, suggesting a
possible environmental component in the chain of transmission,
though specifics remain unknown.”” A better understanding of
the significance, type, and contribution of all hosts in transmis-
sion is essential in leprosy eradication.”” This, combined with
potential historic interspecies transmisson, makes leprosy an
excellent focus for a first deep-time One Health pilot study. We
present such a One Health acproach by studying the historic
and archaeclogical context o* ancient cases of leprosy in hu-
mans and squirrels. We reconstruct four medieval M. /epras ge-
nomes, including a 2.2-fold average coverage genome isolated
from a red squirrel bone, and contextuzlize them with ancient
and modem dala to decigcher possible modes of transmissicn

Current Biology

WAV HED A
VNV HED 1
LS b |

Jit shows the three hun'an samgles that tasted positive forM. lepras. Tcp lett shows red squirrel sample
l" L done thatteetod positive for M. loprao. Eottom left ehowe a red equirrel in a 16th contury Boo< of Houre

in medieval Englanc and potential risk factors for transmission
and evolution in this animal host today.

Opportunities for transmission in the medieval era
Extensive opportunities for transmission between fumans and
squirrels in the Middle Ages are visible in historic sources on
the fur trade and petkeeping. Squirrel fur was by far the most
widely used fur to trim and line garments in the High and
Late Middle Agas.”“" In England, most of the skins cama
frem Scandinavia, the Baltic, Eastern Europe, and Russia,
along with Ireland, Scotland, and Italy. Squirrels would be ‘rap-
ped in the wild throughout the year and the skins would bs
transported ‘or trade. Staggering quantities of squirrel skins
were imported: for exampgle, the English exchzaquer cusioms
acrounts for 1384 rerord 377,200 imported sauirral skins
(wth all other animal skins tctaling less than 15,C00). Vair, a
way cf laying out the bac<s and bellies of squirrel skins in a
checked patterr (Figure 1), even became a heraldic tincturz
because t was so widely used in clothing.” Medieval iconog-
raphy is replete with individuals wearing garments lined with
squirrel fur.”” Squirrels wer2 also widely kept as pets. The prac-
tice is detailed n varicus sources, from records cf episcopal
visitatons tc the purchase of collars and leashes and ths
collared pet squirrels thal abound In the margins of manu-
scripts.”® Scuirrels intanded as pets were captured in the
wild as kts and raised clcse to humans, often sitting on laps
or shoulders.™
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Worobey M et al. Nature Vol 455 2 October 2008

© R. Gottschalk



| :
500{ | '
| |
i i
i i
4001 :
i o Libreville (1843)
| ' 0 Douala (<1650)
=) | |
o . !
S . !
— _ I I
%3001+ MgoupTMRCA
c < -
e ! i
© | |
- : !
S ' I
0 2001 : n
¢ Kinshasa (1881) |
I I
# Brazzaville (1883) E /
. A Yaoundé (1889) !
1004| | a Bangui (1899) | ,
: | .
i Py
i e ——
O Y vl 'l 'l -- __ Q—J lc I ° I I |
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970
Year

Worobey M et al. Nature Vol 455 2 October 2008

© R. Gottschalk



Bevor der damalige Prasident
Reagan das Wort ,AIDS" erwahnte,
waren in den USA uber 4.000 Menschen

an dem HI-Virus gestorben ...
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HISTORICAL ARTICLE

A Tribute to Toilet Paper

Walter T. Hughes From the Division of Infectious Disease, St. Jude Children’s
Research Hospital, Memphis, Tennessee

In modern use, toilet paper would seem to play an important role as a barrier to the trans-
mission of enteric infection by the fecal-manual-oral route. A historical review reveals
a dearth of information on this topic. The remarkable compliance with the hygienic prac-
tice of toilet paper use is in contrast to the more limited compliance with hand-washing

policies touted universally as a sound infection-control measure.

The value of modern sewage systems, waste disposal, soldiers per year. In the Spanish-American War (also
water purification, and personal hygienic practices before toilet paper), this rate more than doubled [1].

is well known in the prevention of infectious diseases. The report of the Surgeon General of the Army
Antibiotics and vaccines are lauded as miracles of in 1905 emphasized the importance of the infant
modern medicine. Skilled epidemiologic studies, science of hygiene and noted that “the 1ssue of toilet

B
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