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“One World, One Health”

Based on the concept ‘One World, One Health’, we will focus on the health of the ecosystem, reconfirm that our
health is supported by the health of all living creatures and the environment of this planet, and identify the ideal
‘lifestyle’ for the future.

Organizer: Japanese Society of Zoo and Wildlife Medicine

MC/ Chairperson:
“Conservation Medicine and Ecological Health”
Koichi MURATA, PhD, Professor, College of Bioresource Sciences, Nihon University,
Director, Zoorasia Yokohama Zoological Gardens
President, Japanese Society of Zoo and Wildlife Medicine

Speakers:
“Self-Medication in Primates- Prevention and Cure”
Michael A. HUFFMAN, PhD, Associate Professor, Primate Research Institute, Kyoto University

“Structure of Animal Communities and Transmission Dynamics of Mosquito Borne Diseases”
Yoshio TSUDA, Chief, Laboratory of Taxonomy and Ecology, Department of Medical Entomology,

National Institute of Infectious Diseases (NIID)

“Mites Talk about Biodiversity — Ecological Significance of Evolutionarily Significant Units in Parasites.”
Koichi GOKA, PhD, Invasive Alien Species Research Team, National Institute for Environmental Studies

2nd Live Love Animals International Conference on Animal Care in Kobe 2012
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Conservation Medicine and Ecological Health
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Koichi MURATA, PhD, Professor, College of Bioresource Sciences, Nihon University,

Director, Zoorasia Yokohama Zoological Gardens
President, Japanese Society of Zoo and Wildlife Medicine

2L DAL, H2E*# (Conservation Medicine) &
WO BEEYIHTHICTZhE LRV, ZNEHKRD
T & T, AREMEEDERZ L0 1990 FR %
THO WIOBERFELEE S X S MEE (“Conservation
Medicine: Ecological Health in Practice”) %t} ik & 11
72D 2000 FRICA>THh S5 TH % (Alonso et al.,
2002), UL, AHEDOMRHOKEZZE LT, FEe
E2AC BT AP et E TR B T N T 5,

REeE2E, Te FOfd, BodES X UTEER
DB D MR T 2 G T M EEHE
NTW23 (Tabor, 2002), iz, FEEZEMNHEFELTWL
B0l ABIRREG R & OE Y72z HEH D I XF) U 7z i
FREZ TR <. ZNSOMAEREFROP THFFE N2
—h ORI @, 975D B “One Health” TH O, %

Many of you may never have heard the term “Conservation
Medicine.” That is only natural because this field of study
was only born in the late 1990's and the first conference
report, which is referred to as the textbook for this new
discipline ("Conservation Medicine: Ecological Health
in Practice") was only published in this decade (Alonso
et al. 2002). However, inspired by the publication of the
textbook, studies related to Conservation Medicine have

been evolving rapidly in developed countries.

Conservation Medicine is defined as “a discipline that unites
the fields of human health, animal health and ecosystem
health” (Tabor, 2002). Conservation Medicine is not based
on a health concept that posits human and animal in vertical
divisions. It is aimed at horizontal health that can be
sustained in interrelationship between humans, animals and
the ecosystem, that is to say, “One Health” and conserving
Biodiversity that is indispensable. This new field of study
can be considered as very pragmatic and interdisciplinary in
the way that it links related health and medical study fields
and helps sustain the Ecological or Eco-Health.

DR BN HICEDT HR7 IV 7 EERE 2012

DDA L TR 5 EMZ R (Biodiversity) DfR4:
TH %, AAMFEEKIE, RS ERICBIFR T 5 22 i
e X B, AR (Ecological Health & U < 1%
Ecohealth) % #ER59 % 728 DB T R 72 015550 87
EEZ%.

TREEAIC I B EGER RIS, WA L 1E £2HD
AR B X UCRBNREOMHERERZ L, T
NEOWMIIEINT VATHD > TVWBERRZEZE
LTHBEND, & ICHBUEGYE (Emerging Infectious
Diseases: EID) IC DWW Tl ZDFRERNMNTFAEBY DR
BADANBORATHD., 2D e DEYZHRMED
HEREDIRIRI 2R FEAE TRAIC DM % T & 258 < Rk L
TWa,

In Conservation Medicine, countermeasures to control
infectious diseases are designed based on an understanding
of organic and inorganic host-pathogen interactions and the

ecosystem built on their subtle balance.

Emerging Infectious Diseases (EID) are, in particular,
caused by human intrusion into the habitats of wild animals
and all the more, for this very reason, conservation of
Biodiversity is strongly recognized as fundamental to the
prevention of those diseases.
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Self-Medication in Primates- Prevention and Cure
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Michael A. Huffman, PhD, Associate Professor
Primate Research Institute, Kyoto University

FUNR TP LT EHEERMITHE, REM
ICEATERFIRIE, BV REEARSEH, ZNLINC,
Feikiz —XIRBEY 2 G302 ORI OFN 2 B S,
HKEMITIIZLVWEEZ NS NS DD S WVITEBNL
DOIFRBNRAEZRIC, TTRLE, BB E N, Z0
—D & UTHENSRMEREN TV, Hic, JERE
Mxdb 2O E BND &, FF4 REHYE O Hil -,
ZTO_RRMTHZEROBR R EICENTHE LT
ARG, T 7 V) A DOKANIE (T2 Y=LV F)
MFIC X OFEFENTE TV 5,

Thabb, 7 TVHDF ISy TP—IiBWVT, il
T B OB EIL ., NEEEZZDE F /A
T LWV TATEIMNAEREZRY - FA 2R 5 F AR
EHYEDBERICHR > TVB T SN TWD, F4E
HiFZ L DMK ZFAIE L, AEZNEHEOITEI, BIH
RENIC LB R NIZT, LD ->T, ThSDEREs
OBRS T LIFEETH B, FEHBRIENEFENGZ S

Chimpanzees and other primates eat a variety of nutritious
items including fruits, leaves, young buds on a daily basis.
Besides these items, a number of plant parts containing
peculiar secondary plant compounds are occasionally
eaten. In the recent years, an interest has been shown
in understanding the significance of ingesting these
nutritionally deplete plant items. One explanation is that
these items are used for their pharmacologically active
properties. Strong evidence in support of this hypothesis has
come from research on African great apes (chimpanzees and
gorillas) demonstrating anti-parasitic properties and or relief
from parasite related gastro-intestinal upset.

From ecological and parasitological analysis of the behavior
of chimpanzees in East Africa it has been shown that the
ingestion of extremely bitter juices from the pith of plants
or the swallowing of the rough leaves of other species
plays an important role in the suppression of parasite
infections. Parasites are responsible for a variety of
diseases that directly affect the behavior and reproductive
capacity of animals. Therefore, it is extremely important

that animals should be able to eliminate parasites. It is

D R LB OB EADKIGIE. BV
THEOLNTELEYTH S LRFEVWEY, 77U
DRFNBEIC DN T DR DS, MR TITE L,
$Eoh 72 AT U C b 2 O MY 2 B I BI L TV 5 T
EMNREBENT VS, —F. INNDIBRETL N FEZL T
. b b EF IR YT KL IR AR TR
L. ACHYZRNTZEDMSNTNS, TOHEHE
Mo, WENRBNCE > LB IR TH DD, XUIA
BIAMEINCEI OB 2T 5 T Lic k> T, #il
W 3R Z8oTEREWVD 2DDHNTE S,
77V DOKREENERZOMOFEEZEHOHAC
BEPIZEICIE. B b K&, ME#YR L ORFA UK
YUIE & S RIS IR T % T LT s % RRW DA 0 F)
HIH LW T OB O W T O 2 a8 %
EDTH %,

evident that the effects caused by parasites on the host, and
the hosts’ responses to infection are the results of a long
evolutionary process. Research has also shown that African
great apes do not accidentally ingest these items, but seek
these plants out for the curative properties. Interestingly,
humans and chimpanzees living in and around the Mahale
Mountains National Park of Tanzania select many of the
same medicinal plants for use when suffering from similar
ailments. From this and other evidence, two explanations
can be given. Firstly, they show similar behaviors because
they are phylogenetically very close and secondly, humans
have traditionally observed the habits of wild animals to

obtain valuable new medicines for their own use.

There is hope that the study of self-medicative behaviors in
the African great apes and other primates in the wild will
provide new methods of healing and new medicinal plants
effective in the treatment of the parasite disease in humans,
livestock and other domestic animals.
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Structure of Animal Communities and Transmission Dynamics of Mosquito Borne

Diseases
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Yoshio TSUDA, Chief, Laboratory of Taxonomy and Ecology, Department of Medical
Entomology, National Institute of Infectious Diseases (NIID)

WO ERER DG & LT, FRRKEMORYIF L
LTHBEREZXZ TSN, ioRRICE R 12—
BB ZHE T TV D, BRI 2RO & THRT
HB, DHEICIT 100 FH X D OIDERL TVEH,
D55 60 fliEEDIM N ZRKINT 2 HEE2R> T
EEDNE, NEHESRVIOAITIE, KB OHELH
BUFATHS M, WEZIFATRS EE, ALk
W5 FEEESO, faz Wl s A EEMEIN TS, WD
Boa-— 7 %EE. CoWRmEECEFRL TV,
Y OBRKOPICRBIIC L > TREENZ EONH 5,
THUE, RRUCTE S 7B DI %W, > 7210, SsIR A%
M & & EITARPICELD AT, B DR EE B %2 Wk il 9
B LTI ZORFERZIEAT S LIC K> THEET %,

IR 2 9 D9 A EERFEDOIEDOT DT, WL
DO DEYZEN, ERENEBIC K> TIRETN TV
B2, SRR & OFAE, Wl JEEh g ar k. el

Mosquito larvae work as scavengers and decompose
organic matters in aquatic ecosystems. They are important
food resources supporting predator populations in aquatic
communities together with other aquatic insects, such as
Chironomids, midges, etc. The adult mosquitoes also
provide a food source for wild birds, bats, spiders, and ants,
among others. Therefore, mosquitoes are an important
member of aquatic ecosystems and help maintain the
structure and species diversity of animal communities.

Mosquitoes are well known for their blood feeding habits
and have unique roles within animal communities. More
than 100 mosquito species live in Japan and about 60
of them bite human beings. There are mosquitoes that
prefer to feed on wild birds, or on larger mammals, or
frogs, even fishes. It is through their blood feeding habits
that some mosquito species transmit infectious disease to
humans as well as wild animals. Females that have fed
on infected animals ingest the pathogen with the blood
meal, and transmit it to uninfected animals. The capacity
of mosquitoes to transmit pathogens is determined by
several biological and ecological characters, such as vector
competence, host preference, biting density, feeding pattern,

DR BN HICEDT HR7 IV 7 ERERE 2012

g, Hmkl), N OMEIFRESRMICEEINS
728, WORKUEE I LR RNICEHT %, WHH DT
FERDFATH. RRTEEA I DI/ S 7 — ik E RTF
LT3 EWVI IR, WO HfEENTN 3
DU/ SZ— > EIRRRITOBBREEZ B L&, L
MEEARDOGEEICE28WH SRINT S & &, HET
BERVENSWRINT S L2 XPT S EHNEETH
%o BIWIBHEIREARDE ZEMNZ T TN & X,
W & 15 EEY OISR D | SRIFEIRDZITIE LA
AR THRLADFIT O AN IR D, WITE EEH DI
BIPIRHE T, WOME T TRVEYZ NS % T & AVHE
U0 RIEARDZITTE L OS> TRX DRI T
MIZSNBARENENH S, COXIBEEZIND, EY
LR L RSTATOBIRICBET 2%t D N TV 2

and longevity. The transmission dynamics of the pathogens
in animal communities depends largely on the feeding
pattern of vector mosquitoes in the communities.

It is important to distinguish the amplifying- and the
diluting-vector-animal contacts in order to predict the
epidemic of mosquito borne diseases in animal communities.
When mosquito borne pathogens are introduced into
communities composed of many pathogen hosting animals,
vector mosquitoes have a high chance of taking blood meals
from host-animals and thus, the amplifying-vector-animal
contacts are frequent. Conversely, in animal communities
where host animals are rare, a large proportion of vector
mosquitoes feed on non pathogen hosting animals, the
diluting-vector-animal contacts occurs frequently and thus,
the pathogen transmission rate is low. Therefore, we can
expect some relationships between community structure
and transmission dynamics of mosquito borne diseases
within animal communities. Theoretical as well as empirical
ecological studies have been conducted to demonstrate the
relationships between species diversity and transmission of
vector borne diseases.
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Mites Talk about Biodiversity - Ecological Significance of Evolutionarily

Significant Units in Parasites.

MNATBGEN ENBREMIIEAT R ALY T — L« AfE —
Koichi GOKA, PhD, Invasive Alien Species Research Team

National Institute for Environmental Studies

EVMZRIEDREDEDNTALWA, LSk E
A LETHHEEDZEMIE. HTR TS, ELW,
MHOVS LW, H B WIEEIHE D OEIY oY D F i 2
o3, ULhL, HIcRZEW, (—kicid) FEL LR,
WUNS EYRE S ORI E R ORSKE TH D, EE
IERERIBRE R > T %, RHC, FEAEMIIEIREY
& ORNCHELF A IELLE S 725 U, EEDFES LD
W17 EREN ) UL AEME O RIRIC B W T EE
wEERZLTWS, LA L, BUEO ANRTEENIC X %4
Yoo B OB LY O N ARE%IE. 161 —F A4
YIRSt b D s 2 Rl & & ZFA Y O IEGE
BREVI DB THEERP ANMESICER EL 25 L
TWb,

A, R E TN HEEGYEL HEEREL . Th
5 OFRIFEAREDOFENTH 5 T4 EY 2 NHEHNE Xy
TP T R LICK D, IREAMAEDDEZRD

Biodiversity conservation has recently become a boom
field within environmental science. When we talk about
biodiversity people usually only focus on the visible,
beautiful, pretty or stylish animals and plants. But obviously
the less beautiful microorganisms also have membership
within biodiversity and play important roles in ecological
systems. Notably, parasitic organisms have served as
powerful causative agents behind evolution and wildlife
speciation through a co-evolution arms race between
parasites and host species. However, habitat destruction
and biological invasion by large-scale modern day human
activity has caused the historical co-evolution of host
and parasite to collapse resulting in parasite pandemics.
Furthermore, some of the recent emerging and reemerging
disease problems are considered to have resulted from host
switching by infectious viruses. These viruses once only
co-habited, in symbiosis, with certain specific wildlife
hosts but they have since lost their usual habitat due to
human activity. Maintenance of the symbiotic relationship
between human and parasites must be an important process

ZWT T, NHEANOEEIEz K-> TR e B2 5N 5,
AEEMOZ M B X UE T & OHELDEL 2RI
Sl FEAEM E O BGRZHERTT 5 ETE EEAA
Heixs,

X =% Macro-Parasite (HTHRZ 2244 #omh
TRENZFEHETH D, ZLDOANERRIZA A=Y L
WAV ENTHZH, ZOEBIETH > TVWBETT
K5 HH, KidifEEZD5 & 100 HE-EAZS LW
b, ZOEELEERGME ZIRICIES, HlREEH.
FHEH, HBERE, MO EERRV AT LOPT
BEREH 2R UTHED, dLIREEVMZRREOER T
Hb, KFHTIE, 2P HETELHSMBHEATDIN
ETOMFEMRZRAZENE, FEMZ = L EEEMD
MICER D KT B N2 o MREHA L. 2 7akd
PIZ D EEIEIC DV TERE Lz,

for understanding the biodiversity of parasites and co-
evolutionary history between hosts and parasites.

The Acarian is a representative species group within macro-
parasites (visible parasites). While people almost always
have an unpleasant image of this species group, the varieties
already recorded within the group approximate to a total
of 50,000, and the actual total number, including non-
recorded species, may exceed 1,000,000. Furthermore the
life history and habitats of all these species ranges widely
over free living, parasite, predator and so on. So, we can
say that acarians are really important within biodiversity. In
this workshop I will introduce, as an acarologist, the world
of co-evolution produced by parasitic mites and their host
species, and discuss about the significance of miniature
organism biodiversity.
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