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Executive Summary

Well, we made it!!! This 2018 Orangutan Veterinary Advisory Group (OVAG) Workshop marked our 10%"
year working together with so many individuals and organizations towards orangutan conservation. People
who were once strangers 10 years ago have now become cherished friends and colleagues. This year, ten
countries were represented, giving us the opportunity to make even more friends!

For our ten-year anniversary, OVAG was held in the province of Aceh in North Sumatra. Our in-city host

was Dr. Muhammad Hambal, Dean of the Veterinary faculty at Syiah Kuala University in Aceh. Thi s year (
workshop was quite unique in that not only did we have our usual participants, but we also had gibbon vets

from various parts of Asia and South East Asia join us (courtesy of Dr. Susan Cheyne and the IUCN Small

Ape Specialist Group), as well as representatives from elephant, tiger, rhino, and marine mammal

conservation organizations working in Sumatra. Having such a diverse group working with multiple

endangered species allowed us to see what challenges we all have in common. We were nearly 80

participants from 60 different organizations!

Topics covered were conservation issues with non-primate species, welfare concerns, respiratory
sessions, One Health review, orangutan gut biome, ZIMS record keeping, Gibbon health issues, scientific
writing, managing disease outbreaks, anesthetics, reproduction, various diagnostic tools, and various
individual case studies. A session on OVAG effectiveness and evaluation was also conducted (following
up on previous Yy e arhe OVAS canhitieg will soan publishhalpaperton.

This year we also had one-on-one sessions at the two Borneo Orangutan Survival Foundation locations

which were given by Nancy Lung and Jennifer Taylor-Cousar. Another one-on-one session was by Liz Ball

of Chester Zoo going to SOCP to train staff on the use of ZIMS for record keeping. OVAID (Orangutan

Veterinary Aid, UK) also announced their new education scholarship grant and two OVAG vets, Arga

(BOSF) and Pandu (SOCP) have been awarded the scholarship! Yet another OVAG vet, Jati (Sintang
Orangutan Center) will be going to National Zoo in V
continued professional development.

Other good news is that our own drh. Ricko Jaya (OVAG committee) has received a Chevening
Schol arship t o cdegngelatkeneUniwerstyanshe &K. dlsree other vets, Dessy and
Agnes (both of BOSF) and Meuthya (SOCP) have had their abstracts accepted to present at international
conferences. Agnes will be going to Prague and Dessy and Meuthya to Bali.

We also added two new Committee Members, Nancy Lung of National Zoo and the SSP (Orangutans) and
Pak Indar (Soedarmanto Indarjulianto) of Gadjah Mada University, Faculty of Veterinary Medicine.

Before the start of the workshop, both Sumita Sugnaseelan and Raffaella Commitante were invited to be
the key note speakers at the VIl National Biology Seminar at Universitas Islam Negeri Ar-Raniry. The
OVAG committee also had a very fruitful meeting with Syiah Kuala University on building a more thorough
wildlife curriculum, led by the Dean and Steve Unwin.

In celebration of our 10-year anniversary, we had a face painting contest, poster session, a morning of
OVAGO s ingsgndatwo-day post conference trip to Pulau Wei, an island off the coast of Aceh, which
many were able to attend. This was our farthest reaching OVAG workshop ever and we were so happy to
be able to share our successes through the years with new organizations and new friends. It is our hope
that the new participants will use OVAG as a model to begin their own networking group so that together, in
unity and in strength, we can all hope to make a difference in protecting the amazing diversity we all share
on Planet Earth.

On a sad note, OVAG would like to dedicate this report to veterinarian Diana Ramirez, member of the
Sabah Wildlife Department who passed away in 2018. She will be missed by her friends and colleagues.
May you rest in peace Diana!



Next year OVAG will be back in Jogjakarta and will be held from July 27" to July 31%, 2019.

With warm regards and respect,

Raffaella Commitante, PhD

Steve Unwin, B.Sc., B.V.Sc., Dipl ECZM, MRCVS
Ricko Laino Jaya, drh.

Yenny Saraswati, drh.

CitraKasih Nente, drh., MVS (Conservation Medicine)
Fransiska Sulistyo, drh., MVS (Conservation Medicine)
Sumita Sugnaseelan, DVM (UPM), PhD (Cantab)
Pakeeyaraj Nagalingam, DVM, SWD

Nancy Lung, DVM

Soedarmanto Indarjulianto, drh. PhD

Gavo (our mascot)
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Orangutan Veterinary Advisory Group Workshop

22 Julyg 26 July 2018
OVAG 2018 Budget

(US Dollar after approximate conversion from pounds and rupiah)

International air fares 11,447.29
Local airfares 7,888.00
Ground transportation 979.30
Hotel accommodation 23,100.00
Office expensesFEhirts 1,008.00
Ground support (food etc.) 1,848.53
Miscellaneous 347.00

Workshop Ttal 46,618.12

Supplementary budget

(Continuing education/Conference Attenda©a Site Training

wAO12 W&l F2NJ(VisaassistanteS NDRa t NR AN Y 127.00

Agnes Prague conference 51565

Dessy Bali Conference 453.00

Meuthya Bali Conference 625.00

Jati (US internal travel assistance) 500.00

Citra (SRAK Meetig2 YA GG SR FTNRY fFad &SI NRa odzRASWO

On Site Trainingfravel and accommodatiofor Nancy and Jennifer) 2,50508

Jati to BOS§o join abovetraining) 275.00

Supplementary Ttal 5,211.73

Ci[[ ¢he! [ XXXXXXXXXXXXXXXXXXX 51,829.85

(Some funds imupiah were left in an account in Indonesia fwe-preparation for OVAG 2@1(about1,000 US)
Some additional rupiah is with Raffaella Commitante for OVAG @@&tpreparation(about 810 U$ This replaces

FdzyRa STl FTNRBY LINBhardgetdelovetaktdtal)Qa &2 R2Sa y2id O
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Founders
Raffaella Commitante
Steve Unwin

Committee

Raffaella Commitante
Soedarmanto Indarjulianto
Ricko Laino Jaya
Yenny Saraswati Jaya
Nancy Lung
Pakeeyaraj Nagalingam
Citrakasih Nente
Sumita Sugnaseelan
Fransiska Sulistyo
Steve Unwin

Oranguian
Conservancy
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Orangutan Veterinary Advisory Group

OVAG 2018
June 10, 208
RE:Orangutan Veterinary Advisory Group Workshop 2018
To Whom It May Concern:

This letter shall serve as an invitation for the person listed below to attend the Orang
Veterinary Advisory Group (OVA®prkshop 2018 sponsored by the Orangutan Conserya
a United States nefor-profit organization, Chester Zoo (a zoological park in The Un
Kingdom) and in collaboration with Universitas Gadjah Mada and this year with Syiah
University, Banda Aceh.

The workshop will be held in Banda Aceh, Indoae
July 2226, 2018
(Arrival: July 21 / Departure: July 27) at the:
The Kyriad Muraya Hotel
JI. Teuku Moh. Daud Beureueh No.5, Laksana, Kuta Alam,
Kota Banda Aceh, Aceh 24415, Indonesia
Phone: +62 651 6300123
Contact information for OVAG:

OrangutanConservancy/OVA@Raffaella Commitante (rcommitante@gmail.com)
Chester Zoo/OVAG: Steve Unwsrufiwin@chesterzoo.ojgogjakarta /OVAG: Fransiska
Sulistyo giska@orangutan.or.JdAceh/OVAG: Ricko JayeKojaya@gmail.cojn

This will be our 10 anniversary international workshop and will continue work begun in 2(
to improve the work we collectively do to ensure orangutan conservation and health.

OVAGwould like to exted full funding for travel and accommodation to:
Drh. Fransiska Sulistyo
We thank you for allowing your staff to attend.

Respectfully,

Fa |
{;’&iﬂ\l’@mk@ﬁ{‘? =

Raffaella Commitante, PhD
Orangutan Conservant@rangutan Veterinary Advisory Group
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Agenda

at Hotel at Hotel at SKU at Hotel at Hotel
TIME 25-Jul
IDATE 21-Jul 22-Jul 23-Jul 24-Jul (Par:jlllel workshop for the 26-Jul
Gibbon Vets Group)
;gg Breakfast Breakfast and grouphoto Breakfast and bus to SKU Breakfast Breakfast
8.00 Opening ceremony Unsyiah, Conservation of Sumatran Elephan . . . OVAG Journey 10th Yea
830 Governor* & OVAG in Indonesia (drh. Arman Sayuti) rce:z%ﬁ:;ggf;’:nLﬂ"(‘;"dr‘;';i‘r"?:r‘;d :‘Ai’:;‘;ggcg’;nggngsg’ (OVAG Committee):
9:00 Ice breaker and introduction of Conservation of Sumatran Tiger P 1. Raffaella & Steve: The
9:30 Delegaes William Marthy (WCS) Animal Welfare- Monitoring and . . . Initiation of OVAG
Evaluating Animal Husbandry in Diagnotis tools: USG, 2 .
. ) ZIMS for OVAG (Liz BalChester . ; Endoscopy, radiography (Prof| Yenny/Ricko/Citra/Siska:
Evaluation Session BOSF Orangutan Reintroduction " . AN
Zoo) Center (Siska SulistycBOSF) Deni Noviana- IPB) Continuing the work of
10:00 OVAG 2012018
10:30 Break Break Break Break Break
Orangutan IUCN projedMarc Evaluating the
11:00 Ancrenaz and Julie ShermatUCN) contribution of a wildlife
One Health (Chris Whitter Tufts Conservation of Sumatran Rhino Critical thinking and disease health capacity building
University) drh. Dedi (KSDA Lampung) investigation break out groups programon orangutan
(Marie Mcintyre and Stee Unwin- conservation impact
11:30 Liverpool University) (OVAG Paper
12:00 Diagnosictools: USG, presentation- Steve
Endoscopy, radiography (Prof Unwin & OVAG
) . Deni Noviana IPB) Committee)
Managemer_n onastr0|ntest|naI Conservation of Marine mammals . . OVAG Journey 10th Yea
Participant Issue- gut mlcroplome (Jonathan in Sumatra WS (ida Ayu Dian Anesthesia theory and pradte - (OVAG Committee):
early Clayton- University of_Mlnnesota) Kusuma Dewi) Nancy Lung Orangutan SSP Poster presentation,
arrival Steve Unwin OVAG book discussion,
sharing experience with
12:30 OVAG
13:00
13.:30 Lunch Lunch Lunch Lunch Lunch
14:00 Gibbon disease problem (Susan
. Enclosure Design Tool: updates & Cheyne- IUCN Sectionm Small Respir_atory issues managemen_t in
14:30 training (Jackie Chappell & Apes) A cgptlve orangutan (ngan Oki Evaluation and wrap up
15:00 University of Birmingham team) Scientific writing (Nancy Lng-OU istiawan - BOSF, Jennifer Taylor
SSP, SiskaBOSF, Joe SmitiFort Cousar, MD, and Nancy Lung)
15:30 Worth Zoo)
16:00 Break Break Break Break
16:30 Respiratory issues managementin| Banda Aceh TouDinner at
17:00 Enclosure Design Tool: updates & .o Study from reintroduction and . C2Ptive orangutan (vayan Oki your own pleasure OVAG Strategic Meeting
training (Jackie Chappell & rehabilitation station (4 presenters) istiawan - BOSF, Jennifer Taylor (OVAG Committee)
University of Birmingham team) Cousar, MD, and Nancy Lung)
17:30 Continued
18:00
18:30 Break Bus back to hotel Break
19:00 . . . 8
19.30 Dinner at hotel Dinner at hotel Dinner at hotel Conference Dinner




Participant List

1 | Afwan Fitra Asyifak afwanfitral27@gmail.com Jejak Pulang

2 | Agung agungtanjuung@mail.com Syiah Kuala Unniversity

3 | Aidell Fitri Rachmawati aidell.fitri@gmail.com Asia Sanctuary Trust Indonesia

4 | Amber Eagleson amber.eagleson@kidsz00.org C2NIi 2leyS /KAftRNByQa %

5 | Amy Richardson amynicole@btinternet.com OVAID (student, Universitf Liverpool)

6 | Andhani Widya Hartanti andhani_widya@yahoo.com Frankfurt Zoological Society

7 | Andhika Pandu WIbisono pandu.wibisono@hotmail.com Sumatran Orangutan Conservation Programme

8 | Anna Louise Burrows svyalb@nottingham.ac.uk OVAID (student Nottingham University)

9 | Anne Dawydowa anne.dawydowa@viepfoten.org Competence Center Apes VIER PFOTEN Jejak Pulg

10 | Anneke Moresco amoresco@denverzoo.org Denver Zoo

11 | Arga Sawung Kusuma arga@orangutan.or.id ,\Bﬂzr:t?n(g)r(?\ln'\%; fan Survival Foundatiehlyaru

12 | Ayu Budi handayani handayaniayubudi@gmail.com Independent Vet

13 | B. Waluyo Jati jati.moloch@gmail.com Sintang Orangutan Center

14 | Cheng Wangkun 464695279@qqg.com Nanjing Hongshan Forest Zoo

15 | Chris Whittier chris whittier@tufts.edu Cummings School of Veterinary Medicine Tufts
University

16 | Citrakasih Nente citrakasih@gmail.com Sumatran Orangutan Conservation Programme

17 | Dedi Candra dedi.dvm@gmail.com Sumatran RhineKSDA Lampung

18 | Deni Noviana d_noviana@hotmail.com Veterinary FaculyyBogor Agriculture University

19 | Dimas Yuzrifar dimas@orangutan.org.uk Orangutan Foundatiog UK (ORUK)

20 | Elizabeth (Liz) Ball |.ball@chesterzoo.org The North of England Zoological Societye§@ér Zoo)

21 Elizabeth Riana Dwi elizabethrianal994@gmail.com International Animal Rescue (IAR) Indonesia, Ketap

Prasestyawati KalBar

22 | Felisitas Flora Felice.flora@gmail.com Centre For Orangutan Protection (COP)

23 | Felicity Oram opticon@earthlink.net Hutan- KOCR UMS affiliation

24 | Firdaus Syiah Kuala Unniversity

25 | Fransiska Sulistyo siska@orangutan.or.id Borneq Orangutan Survival Foundation , OVAG
Committee

26 | Greggy Harry Poetra greggy@orangutan.or.id Borneo Orangutanuvival Foundation NM

27 | Hazmahzaiti Omar zaiti_1978@um.edu.my Gibbon Protection Society Malaysia

28 | Ida Ayu Dian Kusuma Dewi | i.diankusumadewi@ug.net.au,iadiankusuma@gmail.co| WS} Whale Stranding Indonesia

29 | Ida Junyati Masnur i_masnur@yahoo.com ;:?n':tseng::;b?ﬁtgﬂztr:wclennciggeya Program (Javan

30 | Imam arifin imam@internationalanimalrescue.org International Animal Rescue Indonesia Bogor

31 | Jackie Chappell j-m.chappell@bham.ac.uk Exhibit Design Tool (EDTitkrsity of Birmingham

32 | Jamie Dolling JKD796@student.bham.ac.uk E.Xh”?it Design Tool (EDT) Student, University of
Birmingham

33 | Jennifer TayleCousar taylor-cousarj@njhealth.org National Jewislealth

34 | Joe Smith joe.smith@kidszoo.org RPNI 2leyS /KAtRNBYyQa w2

35 | Jonathan B. Clayton clayt092@umn.edu University of Minnesota

36 | Julie Sherman julie@wildlifeimpact.org Wildlife Impact

37 | Lesa Thompson lesa.thompson@ymail.com Hokkaido University

38 | Mahmudi mahmudiwvz@gmail.com WC_S (Wildlife Cons;_ervation Society)Wildlife Respon
Unit, East Aceh region

39 | Marc Ancrenaz marc.ancrenaz@yahoo.com BORNEO FUTURES

40 | Mariani Ramli bamarrogancia77@gmail.com Gibbon Protection Society Malaysia

41 | K. Marie Mcintyre k.m.mcintyre@liverpol.ac.uk University of Liverpool

42 | Melissa Fayette mfayette@indyzoo.com Indianapolis Zoo

43 | Meuthya Sr meuthyasr@gmail.com Sumatran Orangutan Conservation Programme

44 | Nancy Lung nancylung2@gmail.com Orangutan SSP (Species Survival Plan), Natiomal Zd

45 | Nigel Hicks orangutanveterinaryaid@gmail.com OVAID

46 | Pakeeyaraj Nagalingam pakeeyaraj@gmail.com Sabah Wildlife Department

47 | Patrick Flaggellata patrick@orangutan.or.id PT RHOI (BOSF)

48 | Popowati iccaros@yahoo.com Orangutan Fondation International (OFI)

49 | Pristiani Nurantika jgc_owajawa@yahoo.com Javan Gibbon Center

50 | Raffaella Commitante rcommitante@gmail.com Orangutan Conservancy, OVAG Committee

51 | Ricko Laino Jaya rickojaya@orangutancentre.org Orangutan Information Centre (OIC)

52 | Rina Iswati estherrheena@gmail.com Yayasan Kalaweit Indonesia




53

Rini Deswita

drh_rinideswita@yahoo.com

Balai Besar KSDA Riau

54

Rosa Rika Wahyuni

sha_12024@yahoo.co.id

BKSDA ACEH

55

Rosalie Dench

rosaliedench@gmail.com

Borneo Nature Foundation

56

Saljagringrang R Marak

Friangchi@gmail.com

HURO Programme (Gibbon)

57

Sara Fell Nicks

orangutanveterinaryaid@gmail.com

OVAID

58

Soedarmanto Indarjulianto

indarjulianto@yahoo.com

Fakultas Kedokteran Hewan, Universitas Gadjah Mg

59 | Steve Unwin s.unwin40@googlemail.com Independent, OVAG Committee
60 | Sumita Sugnaseelan sumi@upm.edu.my Universiti Putra Malaysia (UPM)
61 | Suryo Saputro ssaputro83@gmail.com PrimateResearch Center, LPPM IPB

62

Susan M. Cheyne

section.small.apes@gmail.com

IUCN, Borneo Nature Foundation (BNF)

63

Susannah Thorpe

S.K.Thorpe@bham.ac.uk

Exhibit Design Tool (EDT) University of Birmingham

64

Sylvia Alsisto

sorcsylvia@gmail.com

Sepilok Orangutan Rehabilitation Centre Sabah / SV|
UMS affiliation

65

Tengku Jeni Adawiyah

t_jeni2005@yahoo.com

Veterinary Society for Sumatran Wildlife Consgion
(VESSWIC)

66

Thanaphat Payakkaporn

thanaphat@uwildlifeofthailand.org

The Wild Animal Rescue Foundation of Thailand

67

Wahyu Hananto

wahyuhananto@live.com

Cikananga Wildlife Center / Pusat Penyelamatan Sa|
Cikananga

68

Wahdi Azmi

wahdiazmi@yahoo.com

Universitas Syiah Kuala/ Director of Wildlife Studies

69

Yayan OKki Istyan
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Borneo Orangutan Survival FoundatidBamboja
Lestari
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OVAG 2018 WORKSHOP PROCEEDINGS
July 22, 2018
Opening Day
Ricko Jaya MC

OWelcome tathe 10th workshop of OVAG 2018 am really excited as this has besmintense planningxperience
for the last K NS S Y Waelcinfieto ¥he Syiah Kual&niversity(SKU Dean,and theBKSDAForestry)head for
Banda Ache

Welcome Dance Local traditional Dancexs Banda AcehSKU

First speaker: Dean of \&tnaryfaculty, Muhammad HambalDVM, PD.

OWelcometo Banda Aceh on behalf of Faculty of Veterinary Medicine, Syiah K
University | am also a veterinarian, we as vets should think beytme medical
aspecs of the orangutan but alsoits habitat. Abait 20 yeas ago, | workedin
conservaibn with elephants and whether elephant or orangutait is necessary that
they have goodhabitat quality. ‘Years ago, peoplewere asking dwho should we
prioritize ¢ man or orangutanZ ¢ many norrgovernment organizations (ngos
providededucation to the loal communities about the importance of local wildlifg
Years ago they establishedsaparatepark inNorthern Acehdifferent fromLeuserg
everybodyhas worked hard in Abeto save thediminishing habitatsituation, but
today there are still many politems who still ask the same question, who should we priogtizenan or orangutaf

¢ but many people today realize tlimportanceof the forest and how the forest can bring wealth to the community.
So, ladies and gentieen, distinguished guests,day weare here to increase the life of orangutans, their habitat and
other species.




SecondSpeaker, Pak Spto, Head of BKSDA Aceh

OWelcome to Achd,amrepresenting the director of KHIRA shecould not come because
of therecent situation of thaleath of te crocodiles in Papua. The director is very ha
that veterinarians are coming together to share their information in the OVAG works
herein Sumatra, and Borneo as well. There is a need for assistance because of the ¢
between humans and orgutans. As we already knoitis becoming more and more o
a challenge for vetinariars to contribute to conservation in Indonesia.  With t/i
existence of OVAG, this will decrease orangutan fatalities to ensure the survival
species. Welcomesal tothe gibbon vets as we have had more and more gibbon is

and in Aceh there is no gibbon rehabilitation ceiateo hopefully we will be able to support those efforts in the future.
It is important to work together as veterinarians and governmeagaaizations. Hopefully you will have a successful
workshopg welcome to Aceh, the coffee, the noodles, do not waste your time only in thig tmgrgo out and explore
Acehg

Steve Unwin OVAGCommitteeg welcomeand showing of OVAG Champiaigeo

dOver the past several yeswe have been tryimto come up with a strategy # dzA f R svisian! mid\ng forward.

Our aim over the ext 5 years, is that there is a sustainable regional cadre of professionals able to provide capacity
building, advice, guidece and management of One Health matters with wildlife in Indonesia and Malasisig
orangutans as a template speciefthe OVAG network and methodology becomes the gold standard in capacity
building for those involved in conservation health in IndoresttMalaysia.h +! D I f a2 6S02YSa (K
to assist with successful outcomes in One Health matters with wildlife in Indonesia and Malaysia (is the world's leading
referral organization for the health of orangutans and their habitats. Oure&) framework is to mitigate the
successful integration of One Health programs into conservation efforts leading to successful disease mitigation in wilc
populations and linked public health and environmental disease issues with a proven contributepriatelietion of

{9 1aAly 6AftREAFTST KIFIoAGIG FYR KdzYlry KSFfGK GKIFG Ol y

LOS . NBI 1 SNX

Break into 10 groups of about 7or8 persgq@sA Y R Wy S Q D! +h 06H odl@@ghap sheftRThe v & 6
first letter ofeach word of your answer makes what word? The challenge is to create the longest word in Bahasa anc
Englishg extra points if you can create something that is connected to conservatidny y SNY t 2 LJ2 Qa 3 N.



Introduction of participants.
Administration d quiz Thisig I NI 2F S@Ftdzr A2y LINRPOSaaXldzalilSa | NB |
determine if there has been an improvement.

One Health Sessio®ne
SteveUnwin, BSc BVSc Dipl ECZM (ZHM) MRCVS

OVAG Veterinary Cosultant/ Wildlife Impact(with Felica
Nutter, TuftsUniversity. not present)

Abstract

Effective human, domestic animal and wildlife health is a product of good environmental management. The Global
| St GK {SOdzNAGe ! ASYyRI o0RBISPOUINBES FRR XA Ay T Sdowede2l NI RA &
weaknesses in the public and veterinary health workforces in many countries and mismatches between available
training programs and modern needs have been exposed. Integrative approaches, such as Onertitealth,
different fields and require the development of mutual understanding and cooperation across disciplines.
Unfortunately, the human animal is scientifically acknowledged to be very poor at accurately assessing risk in a
variety of situations4®. Highlighted areas that could have significant consequences inrdzecd wildlife health
include:
An inability to assess catastrophic potential. That is we are naturally more adverse to situations were lots of people
or animals are affected at once, rather than in small numbers oves.tim
A lack of familiarity with a risk that isn't common knowledge. This remains an issue with environmental concerns
with large parts of the general popule.
Loss of victim identity. As Joseph Stalin said, "One death is a tragedy; one million deaths isca'statist
An inability to assess the origin of arisk. M&h RS NA ala FINBE GASHSR a4 Y2NB RIYyY
may in turn have an underlying human activity basis.
The IUCN have recently developed procedures for wildlife disease risk analysis10 to assist all involved in
investigating disease threats to and from wildkfe part of One Health environmental management programs. The
procedures focus on project managers and decision makers as the key to successful risk management and
communication, thus the majority of the tools in the manual are written for use by themtdalkigmtroduces the
theoretical and practical nature of this analysis process, showing its important application in environmental
management, including examples from ogaan and gorilla conservation.
One Health is the collaborative efforts of multiple health science professions, together with their related disciplines
and institutionsg working locally, nationally and globafjyto attain optimal health fo people, domestic animals,
wildlife, plants and our environment. CONSERVATION MEDICINE is the branch of One Health that focuses on disee
risk mitigation from the point of view of wildlife
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Another way of looking at One Healthlie One Health Paragin presentedbelow which we have focued on before

On the left of the pyramid are examples of crises. Most animal health work is conducted at the emergency medicine
or preventative medicine level, with occasional but increasing examples at the One ldealtfrbr true sustainability

of pathogen spread method, efforts should be concentrating at the One Health and Structural One Health level. An
example of HIN1 in Thailand is presented on the right. There are many websites on One Health and many institute:
for One Health. The web link here is a portal to a resourceecéiat is attempting to collate the growing resources

for One Health practitioners.

RG. Wallace et al. / Sodal Sclence & Medicine xxx (2004) 1-10

Crisis Example

Thailand foregoes vaccinatiog poultry aganst HPAI HSN1 in favor of early detection,
quarantines, and pre-shipment testing (Gibert ot af, 2008)

Disease spreading 525 risk factoes associsted with HSNT persistence elsewhere,

among animals

and humans

inchuding o acosystems, high human population density, and the practice

of free grazing ducks {(Van Boeckel et o/, 2012a).

Increasing pressures

within and between aste grain in areas charactenzed by intensive rice

. 2007}
human emvironments, 1eltol, 2007)
Multiple types of production co-exst, includng backyard,
mensive, and 2 mid-range of ndependent farmers scaling up 10
meet the influx of agribusimess competition, permitting multiple
aloges to interact across the poultry andscape
2012)

conduciv
(Walker or of,

Structural crisks,

fundamental By virmue of widespread Theravada Buddhism, Thaland
unsustainability, and supports few bve bird markets, which drive outbreaks
imbalance in other countries (Amonsin et of,, 2008)

natural and sccial

ghobal systems Value chain analyses of HSN1 spread (e.g., Paul et

ol 2013) can be extended to global circuits of
capital that entesin Thai poultry prox

producing conditions

for emergence of /AN Hross

diseases 00N SACT0rs that seem 10 have Intle 1o do with

agriciture (Bargmann et @l In praparation)
One Health Global Network | www.onehealthglobal.net

The World Bank states in The Economics of One Health (2012): The economic case for One Health appdohehes
qualitative evidence on benefits from closer collaboration at the arimalanecosystem interface suggests future
wider implementation. To this end, sustainable funding mechanisms will be required

Governments and international agencies may wisteview the estimated costs of investments in One Health systems
for pandemic prevention, compare them to the expected benefits, and suggest (to the World Bank or other
stakeholders) what further analyses or actions are required to substantially incesasalitures on pandemic
prevention.

LG Aa 3ISGGAY3 SFaAaASNI G2 GNIyaFfFSNI RAaSrasSa o0SOFdzasS 2
humans-but neither is it useful to wildlife.IncreasedOil Palmplantations havewildlife coming mto contact with
humans, other wildlife and domesticated animal#uch of the wildlife is sold in densely populated areas of cities,
villages and towns. HIV issues, Bat rgbi@reemergence in New Zealandlonkey pox, SARS emergence in SE Asia
theseare all relevant current problemsTypicallywhen you look up zoonotic, it focuses on human impact vets

we need to look at a broader perspectigeso One World/One Health allows for that perspective. Yes, there is an
effect of wildlife infection corimg intohumans,but it is not a oneway streetc it is not just about human health but

also the ecosystem and the wildlife that inhabits that ecosystem.

The One World/ One Health research dedigiow pushes the disparate sciences together as biologigalbmations

for health and disease are contextualized by social, psychological and ecological experiences. Their data suggest th
the way forward in One World/ One Health practice is to go beyond human and animal biological surveillance and
incorporate the human social and structural context thaggenspotential zoonotic pathogen pathways.
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Fig. 1. Expanded One Health model of zoonotic disease transmission.

S. Woldehanna, S. Zimicki / Social Science & Medicine 129 (2015) 87—95
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about this, consider also the consequencehafnanrapid population increase a risk factor in the promotion of
disease transmission between people, and with other animals

Underpinningthe One Health practice is a foundation of basic disease ecology, which studies the flow of pathogens
between host and erivonment. Human landscape on the diagrélow covers 78% of landmass and includes 84%
of terrestrial mammals. Theatural environment covers 22&#nd includes 16% of terrestrial mammals. 2/3rds of this
16% are located in places where people mpe Only 13rd of the 16% are in protected eas. Protected areaper se

are doing a good job, but the potential issue is the interface with humamsyssthabitat fragmentation etc. Who is
affected in these cases?hd animal or animals in question (exposure tpahogen or toxin) could cause disease
outbreaks and/ or decline in a populatipother animals exposed directly or indirectly during and after an event (the
event could be animal movement, urbaevelopment, changing land use)her species of plants animals that
share the same habitatnd rumans thatcome into contact with wildlife

Pathogen flow and
drivers at the human-
livestock-wildlife
interface. The arrows
indicate direct, indirect or
vector-borne pathogen
flow. Each box represents
a driver,

and
wildite-dvestock

Welcome to
the
Anthropocene

Nothing is

‘external’ to

the natural

environment el

Chytndomycoss, and impact
van efioenza) (Sciofenac)



An overarching example of Disease Ecology and One Health in action:

Human, domestic animal and wildlife health is a product of good environmer@ahgement Even irnthe idealized
diagram aboveffom the Austalian Governmenbepartment of the Endronment, National Wildlife Corridors Plaof
strategies tomaximize ecosystem health and biodiversity conservation, there are opportunities for pathogen
movement- and managment. In a DRA process tpetential risks for particulapathogens, toxins and parasites to

and from a protected area (or other area) can be identified. For certain risks, alternative risk management in buffer
areas may be indicatedWith habitats of humans and wild animals intertwining with greater complexity, the future
promises more opportunities for humans to cause (reverse) zoonoSestributing factors includelimate change

and ecosystem disruption, anthropogenic development of habitats, antagltravel and commerce. Human
population growth and expansion encourages different species to interact in ways and at rates not previously
SyO02dzyi SNBRX FyR (2 R2 a2 Ay y2@St 3IS23INI LIKAOI tngt NBI
a foreign disease into a new locality due to human involvemefih example would béfrican wild dogshat have

been infected with Giardiduodenalesleading researchers to believe that pathogen pollution occurred through open
deification in and arond National Parks by tourists and local residents.

Therapidly changing face of the human ecosyssesputting pressure on biodiversity and the environment. It would

thus seem logical that disease outbreaks often occur at the boundaries, as these areiatdeathe greatest rate of

OKI y3aS I yR ai NRustthxihaboitdhe budhald ingpéct

Because of increasing emerging diseasetlggakK S 2y S KSIFf 0K Y20SYSy G I AYSR AL
in 2004 at a WCS conference in New York. Thei®a concurrent call to action for preventing emerging diseases in
human and animal populations and maintaining ecosystem integBty 2008 the UN agencies and the World Bank
KFR RN} FGSR I A0NFdS3IAO FNIVYSEHE2NINEXYLRBIRAZOER I 00 XX
2009. The premise of One Health is that people, animals and the environment form an interdependent ecosystem
that needs to be considered in a coordinated manner.

One Health: an attempt to increase emphasis on adaptivk aissessment and mitigation with effective risk
communication and trust between professionals to improve resolution of disease ecology issues. It is a comprehensive
approach to health that focuses on:

1. Improving health and weleing through the preventionf risks and the mitigation of the effects of crises
(emerging diseases) that originate at the interface among people, animals and their various environments.

2. Promotingcrossi SO 2Nt O2fft 02N A2y a | YR hhzards@adasybtSnatR ¥ & +
change of perspective in the management of risk.

Recent zoonotic disease emergence

* HIV-1virus — evolved from Simian Immunodeficiency Virus (SIVcpz) transmitted from
chimpanzees to humans by the slaughter and consumpild chimpanzees
(Gao et al, 1999, Nature397,436-441

* Batrabies re-emerged - he Amazon Basin (Kuzmin et al. 2011, Emerging
health threats journal 4).

* TBre-emergedin New Zealand - ative deer and opossums (Nugent et al,
2015, New Zealand veterinary journal 63.sup1: 28-41).

* Monkeypox virus in the US - contact with pet prairie dogs exposed to a giant pouched rat
recently imported fGm Ghana (EpyerinkM. 2003, Science 300.5626: 1639-1639).

* SARS emergence in SE Asia — wildlife trade for food, medicine (Holmes ED and A
Rambaut, 2004, Philosophical TraRoyaI Society of London B: Biological
Sciences359.1447: 1059-1065).



A recent study of human infectious diseases determined that there are approximately 1,407 human infectious
pathogens worlewide. Of these, 800, or 58%, areonotic pathogens transmitted to people from animals. Another
recent study identified 335 human infectious diseases that emerged in just the past six decades. This represents 259
of all known human infectious diseases. Of these 355 recently emerged hdiseases, 202 (60%) are caused by
zoonotic pathogens and 144 (43%) are caused by pathogens for which the main source is wild animals. The rate c
disease emergence has increased during the previous six decades.

The majority of emerging human diseases ia ffast six decades have been zoonotic and the predominant source of
these zoonotic pathogens has been wild animal$ws, wild animal pathogens have added major new burdens of
disease to people and, although fewer data are available, wild animals aledokan important sources of diseases
affecting domestic animals.

A major concern to human societies around the world is the recent increase in the number of important human and
animal diseases, particularly infectious diseases. Previously unknown pathbgeascaused previously un
recognized diseases, and the harm caused by someamwaiin pathogens has increased as well. These new or newly
AYLRNIFYG RA&ASI&aSa KI@S 02YS (2 o0SSOSNBSLSRIVRBNESEHAFAC
daSlFrasSQ aASySNrffte A& RSTAYSR a | RA&ASFAS RdzS G2Y

1) a new pathogen resulting from the evolution or change of an existing pathogenic agent, or

2) a known pathogen spreading to a new geographic area or population, or increasing in prevalence, or

3) a previosly unrecognized pathogen or disease diagnosed for the first time and which has a significant impact on
animal or human health.
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plants. Many important emerging diseases are associated with pathogens which can infect many different host species
andcause disease in wild animatmestic animals and people.

One World One Health : medic

What is the Human Emerging Infectious Disease Situation?

Human pathogens Worldwide:
1407 known infectious pathogens
58% (800) zoonotic

<70% of emerging zoonoses originate in wildlife

Animal host reservoir/ source

\ ¢

Human ‘samplers’

\ 2 4

Human ‘spreader’

313493

General population

http://healthmap.org/news/zoonotic-viruses-and-illegal-wildlife-trade



However, when you look at the actual data for WIDLIFE, a log scale is neededhjopathogens of concern. Notable
(large number) exceptions are Hanta virus and Lassa Fever. But for those diseases that raises most fear and anxie
worldwide (rabies, ebola, trypanosomiasis) wildlife causes are low.

One World One Health: vet

estimated Global Mortality Burden Selected Wildlife Zoonoses

(Log scale)
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One Health for One World: A compeudi of case studiedocument will soon be available.h@re are many risk
factors that promote adverse interactions between people, animals and the environment. One of the most startling
is human popution growth and the resultarlboming resource squeeze.

Pathogens do not know directions

?

9 € ————— e — ———
v
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>
Every new host encountered is an
opportunity for pathogen adaptation

http://www.cbsq.org/content/iucnrmanuatprocedureswildlife-diseaserisk-analysis

https://portals.iucn.org/library/node/43386



http://www.cbsg.org/content/iucn-manual-procedures-wildlife-disease-risk-analysis
https://portals.iucn.org/library/node/43386
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OneHealth Session Two
Chrigopher Whittier DVM, PhD
Resarch Assistant Professor & Director of Conservation Medicine
Program / Department of Global Health and Infectious Disease /
Cummings School of Veterinary Medicine

Background:Chrishas worked with PAS@#an African Sanctuary Alliandejt recently has ben workingin Malaysia
and IndonesiaHe wsed to be a Gorilla Doctor, now works with Smithsonian and is now with Jofeersity

TheU.S Government pays money to train and build capacity in other regions of the woHdU.S feels it is a good
ideato train and educate in orddo stem an epidemic before it becomes a panderaitherds always the risk of an
outbreak.

There is a One Health Workfor@@HW), whiclstates the following:

Emerging Pandemic Threats 2 (EPT2) is focused on mitigaing shY LJ- OG 2 F y2 @St G KA3IK O2
originate in animals with a goal of enabling early detection of new disease threats, effectively controlling those threats,
enhancing national level preparedness in advance of outbreaks, and ultimatklging the risk of these diseases
SYSNHAY3 6@ YAYAYATAYy3I KdzYl'y o0SKIFI@A2NE | yR LINY OGAOS
EPT2 consists of a suite of One Health Investments, PREDICT 2, One Health Workforce, and the Preparedness
Response, that contribute to each of these goals and are complemented by strategic investments in key partners
including the U.S. Centers for Disease Control, U.N. Food and Agriculture Organization, and the World Healtt
Organization.

One Health Workforce G&Objectives

Support African and Southeast Asian One Health University Networks to participate with government, academia, and
other key partners in defining One Health workforce needs

Support networks to assist government ministries to train the futté workforce

Support the networks to assist government ministries to train the current OH Workforce


https://www.ghsagenda.org/
http://www.onehealthinitiative.com/about.php
https://www.cbd.int/health/SOK-biodiversity-en.pdf

Support developed country universities under OHW in strengthening faculty Capacities for OH teaching, research, anc
community outreach for the African arbuth East Asian University Netwarks

Organizational Development: Positioning the One Health Networks agdamgsustainable leaders in One Health

OneHealth

WORKFORCE

Drivers of Pandemic Risk

OUTBREAK EPIDEMIC PANDEMIC
Emergence Amplification Globalization

* Human encroachment « Urbanization * Global travel: people, animals,
* Exploitation * Population density vectors

* Translocation * Agricultural Intensification = Global trade: animal and their
» Climate variability * Technology And Industry products

« Vector density and distribution  « Vector distribution and densities

* Ecological Pressure « Transmission in health care

centers
* Successful A2H, V2H & H2H

Outbreaks of infectious disease have the potential to cause significant impacts on human societyankae, the
SARS outbreak in 20@&ich cost 20 billion in U.S. dollars in China, Viet Nam, Hong Kong and Singapore and causec
70% reduction in tourism across Asia.

The One Health Workforce project mission idmproved workforce capacity in targebantries to prevent, detect,
and respond to threats posed by infectious diseases and zoonoses

The One Health approach brings together disciplines such as medicine, veterinary medicine, public health, nursing
and ecology to work together to more effectiyeaddress emerging challenges at the interface of animals, humans,
and the environment.

A OneHealth workforce fosters a mul8ectoral approach to infectious disease re=prevention, detection and
response through technical competence, muliectorial/muti-disciplinary engagement and supporting systems to
enable timely, effective and muliectorial response.

Emerging infectious diseases are one of the most pressing of such challenges

There is also th&lobal Health Security Agen@ighsagenda.org) whosésion is to attain a world safe and secure from

Jf 20l f KSIfGK GKNBIFGa LI2aSR 08 AyFSOGA2dza RAA&ASI&asSax
network of countries that areecognizinghat infectious diseasgare a global probleng and cannot be approached

from a hunan or a veterinary perspective but botlnfectious disease epidemics pose not only a local threat but also

an international security threat. National mu#fectoral cooperation and preparedness are at the core of effecti
control of infectious diseases through strengthened health systems and preparedness. Operationalization of the One
Health Concept at national and international level is key; as well as engaging tligowermmental sector in this

effort.

In the third year of the projectOne Health University Networks was addedAfrica and Southeast Asia, s are
not going to change anything unless you assist in the train@me Health University Networks drive needed change
in culture and competenciesNearly d workers in at risk countries are traindasrough universiies Universities are
historically among the most stable institutions in insecure regions of the world



USAID is the primary fundeworking with University of Minnesota and Tufts Universitthwietworks in One Health
Central and Eastern Africa, Southeast Asia One Health University Network and at the country level with Indonesia On
Health, Malaysia One Health, Thailand One Health and VietQfwrHealth University Networks.

U.S. AGENCY FOR
INTERNATIONAL DEVELOPMENT

. EMERGING PANDEMIC
" THREATS 2 PROGRAM .

UNIVERSITY OF MINNESOTA

.4

TUFTS UNIVERSITY
ONE HEALTH CENTRAL SOUTHEAST ASIA ONE HEALTH

AND EASTERN AFRICA UNIVERSITY NETWORK
COUNTRY OFFICES v COUNTRY LEVEL NETWORKS

. H

t Cameroon 2 Universities + Indonesia One Health University Network
E DRC 2 Universities E 20 Universities

i Ethiopia 3 Universities : Malaysia One Health University Network
i Kenya 2 Universities . 17 Universities

E Rwanda I University E Thailand One Health University Network
E Senegal 2 Universities E 8 Universities

v Tanzania 2 Universities E Vietnam One Health University Network
E Uganda I University E 17 Universities
e emmmmmeeeemaeenmeen s fermmeemeemereeeemmemeenee e

OneHealth

WORKFORCE

University Networks

- Championing Onie Health !

COUNTRY MEMBERS
One Health Central and

Eastern Africa ° Cariarasn
The One Health Central and Eastern i
Africa (OHCEA)is a network of fourteen ° Democratic Republic of Congo
public health and veterinary higher
education institutions that are located in ° Ethiopia
eight countries in the Eastern, Central,
and Western Africa region, a region that ° Kenya
includes the Congo Basin which is
considered to be a “Hot Spot” for °
emerging and re-emerging infectious Rwanda
diseases
o Senegal
6 Tanzania
o Uganda



OneHealth N
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University Networks

South East Asia One Health
University Network

The Scuth East Asia One Health

University Network (SEAOHUN) is a
consortium 10 founding universities and

14 founding faculties in Indonesia,

Walaysia, Thailand and Vietnam that are COUNTRY MEMBERS

collaberating to build One Health

capacity and acadsmic partnerships with ° -
govemment, national and regional Indonesia -
stakeholdersin the Southaast Asian

region ° Malaysia

SEAOHUN Members ° Thailand

° Vietnam

INDOHUNIndonesian One Health University Netwoik)quite large:

L]
I n d o h U n UNITED Our members are higher education institutions

INDONESIA ONE HEALTH UNIVERSITY NETWORK from various One Health related disciplines

across Indonesia, namely medicine, veterinary
IN DIVERSI I I medicine, public health and nursing.

-
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UNIVERSITAS SYIAH KUAL1 FACULTY OF VETERINARY MEDICINE jUNIVERSITAS SUMATERA UTARA FACULTY OF PUBLIC HEALTH @ UNIVERSITAS ANDALAS
FACULTY OF MEDICINE @ UNI JAYA FACULTY OF MEDICINE | FACULTY OF PUBLIC HEALTH @ UNIVERSITAS INDONESIA FACULTY OF MEDICINE |
4 QEAUESI & e PUBLIC HEALTH @ UNIVERSITAS MUHAMMADIYAH HAMKA FACULTY OF PUBLIC HEALTH @ INSTITUT PERTANIAN BOGOR

FACULTY OF VETERINARY MEDICINEj® UNIVERSITAS ® UNIVERSITAS DIPONEGORO FACULTY OF PUBLIC HEALTH ®
UNIVERSITAS GADIA ADS

UNIVERSITAS MATARA
FACULTY OF MEDICINE]

VERS
FACULTY OF VETERINARY MEDICING

OneHealth

WORKFORCE



Followed by Malaysia:

= 9 Malaysia — 22 Faculties from 17 Universities + 24
EMy*HUN T :
3 Government Ministries o
) SEAOHUN
Univeraty Sare Malaya s
* Schoolof Bological Soences
Unierat Malay<l Kelantan * Faculty of Medane
Univerayy Malayza Satah
s Facuyy of Vet Medane * School of Health Sclences . w:‘; M‘:’tm
Univerati Malayea Tererggany :
*  School of Fundamentl Scence e
*  Faadtyof Medcine and
L Health Scence
7
Perang Medcal Callege
Trawg P *  Facdtyof Medcine N7/
Trwegg e
ek Cyberjaya Universty Caliege of Modcd Soences Py
*  Fxuy of Medone o
Mara Technology Universty » .
* Facuity of Medh
A 1 Y one
- damic Soence Univers ty Maay=a
IR *Facudty of Medcine and Health Scoences
« Faculy of
Medone & Sovd Unnerstl Malays @ Saawak
Hodkh Saences sFaadty of Medcne
My
Unveres Moo
* Faculy of
Medcine
ARATAtION
Uriverstl Kebangs 313y
Madtal University ver rg=20 Malavea
b s tof * Facuty of Hedth Soences
\(:cd: :‘nc *Facdty of Medcine Man gement Saence Malayzan Govemment Miristries and
— *Facuity of Sodal Sdence and Humanites Uninver sty Omganizatons
*Faadty of Hedth and ¢ Ministry of Health
Ufe Soences ¢ Minstry of Ervvironment
Unherst Puta Malaysa T e Department of Veaterinary Services
« Faculity of Veterinay Medione :n;c«v!ﬂor:al ikarvic Universty Maysia ratituie of Medical Reseaxch
« Faculty of Medicne and Health Sdences BERYGEMaEcRE Department of Wikde and Natond Parks

Working Towards One Health Workforce Transformatitme approach to One Health Workforce Transformation
involves:

The gproach tomulti-sectoralengagementwhich involvesvorkforce planning and assessment through supporting
university and government partners from multiple disciplines/ sectors to align education and training initiatives with
national and international workforce needtirough One Health Advocacy Bypgagig university, government, and
intergovernmental stakeholders to advocate for national and international policies and frameworks that suppert long
term collaborative health workforce initiativeand through One Health Outreach Working to build commuity

health while providing students fieldased learning experience and real world knowledge of One Health challenges.

The approach to education which focuses on student learning asdrivice training vi®HW supplements existing
health training programwith interdisciplinary and applied experiences and the integration of OndéliHepproaches

and competencies, as well as interdisciplinary student field attachments wRar#cipating students develop
expertise in community engagement, communication,jeob management, and leadership by living and working on
demonstration sites in small multidisciplinary teams to addressiiex community health problems, and also
internships and fellowships wherédParticipating students develop expertise in community aggment,
communication, project management, and leadership by living and working on demonstration sites in small
multidisciplinary teams to address complex community health problems.



Example of Applied student learning with Global Health True LeadersaRragrKelating Village, Indonesia, August
2016:

Applied student learning educates students outside of the classroom with
realworld, complex health problems. Student field attachment programs
are multidisciplinary, fieldbased activities led by facultpembers, usually

at a One Health demonstration site. Students are also placed on local
response teams to investigate outbreaks to gain4itahd knowledge of the
One Health approach. The purpose of applied student learning is to develop
students who havexpertise in their respective disciplines, and also share a
vision and a commitment to holistic approaches to address complex
community health problemslntensive training progma includes 16 itlass
sessionsFieldwork that promotes collaborative worlcr@ss disciplines in
response to emerging pandemic threats

The Student Field Attachment program is-& tveek multidisciplinary, field
based activitydd by faculty members, usually at a One Health demonstration
site. The purpose of a student field attachment is to develop students who
have expertise in their respective disciplines, and also share a vision and a
commitment to holistic approaches to addr® complex community health
problems. Identified key One Health problems in the community, prioritized
One Health needs, and presented possible interventions to the identified
challenged$?hoto: The One Health team with members of the Oltome village
in the Amboseli ecosystem drew a community resource map during the demo
site attachment

hyS 1 SFHftGK aidzRSyida 22AySR iltkie ary
Highly Pathogenic Avian Influenza H5N8 outbreak in several districts along
the shores of Lake Victoria. The students used a One Health approach in
their outbreak response, including participating in stakeholder planning
meetings, educating the comunities on the problem and proper carcass
disposal, and investigating the risk factors associated with the outbreak by
interviewing key members of the communities.




Example of l¥Service Training in Communication and Informatics in Bangkok, Thaildaly 2016:

Training for imrservice professionals provides applied learning
opportunities for the current One Health workforce. Outbreak
simulations and tabld¢op exercises train professionals to problem solve
with a multisectoral approachTraining pogram on the capacity building
on communication and informaticsof emerging infectious diseases
Included field and laboratory veterinarians, wildlife and public health
professionals, as well as experienced research scientists

Example of institutionadtrengthening:3,400 participants trained in year 2

Network StrengtheningOHW supports two regional and four national
One Health University Networks to engage different One Health
stakeholders, expand their membership, and provide strategic direction
R as well as administrative and technical support for local One Health
activities.

{ University strengtheningDHW supports member universities through
the expansion of innovative and interdisciplinary training programs and
platforms, the creation of One Healtlourses and instructional materials,
and faculty development activities.

Faculty developmentOHW partners support faculty research, teaching,
and outreach in One Health through various faculty development workshops as well as scholarships or special funds

There is also ®neHealth laboratory Networkvhich assists in findingreas for proper diagnostics. This network is
trying to create a laboratory netwotik Indonesia

Human/Animal interaction:
/ K NIAxanpla frod working with African Apes:

As a veerinary studet from Tuftsworking G D2 Y0 S 0 WI ytBe idea? tReltifnd wasithaBichiipanzees
were picking up human parasites. There degradedarea in the forest with shared substrate betweenngbs,
baboons, and humans. These chithgge acquired human diseases as a resugh agespiratory diseases. &\vere
working towards disrupting infectious cycles, not defecating in the forest, wearing shoes, not getting too close to
wildlife etc. The bigger environmental problem is bringiagple together they stopped feeding chimps, removed
fishermen from the beacletc. There was similar situationwith mountain gorillas; you may have what is left of a
pristine forested area that is completely surrounded by agriculture. Very haaigntdor mountain gorillag’ho are

often visited by 7 to 8 visitors everydayhey may lave more contact with people than other people d@vhich is
worse? A foreigner aa localperson? The rule is that you ost beat least15 years old to be able e mountain
gorillas as disease risk is higldth younger children Domestic animals are also a rgsk is not legal to bring stock

into the parkg but gorillas often go outside the park area. Many farms use animal and human feces for manure to
fertilize agricultural productsMost employees that work with mountain gorillas are not checked but now they are



beginning to go into a health screening program to insure they do not bring anything to the gorillas in an effort to
conserve them.

Most vets working in sanctuaries are dealing with the day to dayesut hopefully it is much more comprehensive
than that. By feeding orangutans in centers, it brings in olmemals such asmacaques Normally orangutansand
macaquesvould not meet all that dbn as macaques are mostly terrestrial while orangutans are mostly arbofeal.
photo wascirculated of a macaque eating a ratead firstc this s incredibly dangerous as they are eating brainieh
are a depositoryor disease (the rats and by ingestjiaghe macaque).

Discussion How do weteach about hygiene, use of gloves etaare effectively? bl is that handle@ Is the use of
masks and gloves doing any good? How do you enforce it? A@egating more waste? No easy answer for thae

need better waste managemer¥laybe a case by case basis. Most centers work with local communities rather than
universities¢ can that be linked to one health? There are opportunities through creatiatgjanshipsc better
guestions for Felica Nutter to answer. Members of INDOHUN which are many universities barap[s@achedo

provide assistance with the local community. USAID decided it wasxfmensive and inefficient to deal with
community egagement. Can Ondealth look at environmental health @ it only focused on infectious disease
control? ¢ depends on who you ask! There are people that are working at school on environmentalcbigrtbat

is most likely the hardest piece. Neediseconomic as well as social science approach. There is an evaluation process
within OneHealth.

Hostmicrobiome interactions in primate health
Jonathan B. Clayton, D.V.M., Ph.D.
Department of Computer Science, BioTechnology Inggt
University of Minnesota

Abstract

The primate gastrointestinal tract is home to trillions of bacteria that play major roles in digestion and metabolism,
immune system development, and pathogen resistance, among other important aspects of host hdalth an
behavior. Diverse communities of microbes are also present in many body sites other than the gut. While the
research community has made substantial progress in understanding the role microbial communities play in human
health and disease, much less attiem has been given to hostssociated microbiomes in nonhuman primates
(NHPs). In an effort to bridge this gap, my collaborators and | established the Primate Microbiome Project (PMP).
The overall goal of the project is to develop a systematic map cdti@riin microbiome structure and function
across all primates. The PMP funds and executes microbial analyses of primate fecal samples and organizes the
resulting data in a centralized public database for anyone interested in contributing to primate faiomb
NBaSINOKd ! FOSNI RFGF ISYSNIGA2YyS 6S AYyGSAINI OGS Ay T2N
other factors to better understand the roles of microbes in primate health, evolution, behavior, and conservation.
We also provide stadard data collection protocols to ensure consistency across the field. The first major finding
resulting from the PMP described primate dysbiosis as driven by a loss of bacterial diversity. Microbes can act as
indicators for health of the host, thus brogimate microbiome surveys may allow for development of predictive
biomarkers for diseases. Additionally, broad sampling of microbiota across the tree of primate life will help improve
our understanding of the cevolution of host and microbes in primates



What is the microbiome?

Microbesare foundin and on the body It contains10* of bacteria,a numbemore than human cellsThe
microbiome plays major roles in healtimpacting: dyestion immune stasisbehavior, pathogen resistance
detoxificaion, and dug metabolism

Microbiomelinked diseasearerising(due todysbiosisvhich is when there ismicrobial imbalance or maladaptation
on or inside the body
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Hostmicrobiome interactions in primate healthWe must first @étermine if captvity leads to convergenamnd If so,
why? Doescaptivity result in dysbiosis? If so, why? This leadseterthining if a link between lifestyle and
microbiome composition in bothon-human primates and human primatesists If so, why?

What shapes th gut microbiom&@ There are wo schoa$ of thought: Host genetics vs. environment (e.g., diett If
is thediet, this isgood, because we carasily change diet anlobecome healthier via lifestyle changes.

We need to study the structure of bacterib6SRibosomal RNAasall bacteria have th)s

The Human Microbiome Project (HMi®as a United States National Institutes of Health initiative with the goal of
identifying and characterizing the microorganisms which are found in association with both haatthjiseased
humans (the human microbiome). Launched in 2008, it was & &wae project, best characterized as a feasibility study,

and had a total budget of $115 million. The ultimate goal of this and similaspdhsored microbiome projects was

to test how changes in the human microbiome are associated with human health or disease. This topic is currently
not well understood.

But what about animal microbiome researcW know a lot but there is still more to leaqit is in its early years.
Regarding@nimals there are not many studies on animal microbiome research. The few studies out theresilg
involvingagriculturalanimak. There is clearly atk of information on the gut microflora of animals other than mouse
models of human ideasesthis is especially true foronhuman primates

Animal microbiomes are important to study because: a) Conservation (we only have one planet) and b) Health and
Disease; Animals are translational models for humaisehses. The wse ofanti-bioticsis looked davn upon now
because of their overuse. Asrmates arein trouble globally @tal taxa: 24 total threatened: 21 (88%%5/25 on Top

25 Most Endangered List (20%hdwe think aboutpossible intinctionsthere are so many species that live on or are
impactd by a particular host so not only might you lose the species but also the microbéss is what initiated the

start of thePrimate Microbiome Projedi t a t(priddatemicrobiome.org)



The PMP aims to collect and sequence gut microbial communities ffrimates covering the

entire tree of primate evolution. We will then integrate other important information regarding

alF YL SR AYRAQDGARIZ t4aQ RASGI KSIEfOGKZI | yOSadNE
microbes in primate health, evolutiomehavior, and conservation. Some example expected
impacts of the PMP lying in these four core areas of focus are as follows

PRIMATE Health-Microbes can act as indicators for health of the host, and we expect that broad primate
"S'é ROO JBI'EOCM_IE_ microbiome surveys will allow us develop predictive biomarkerfor certain primate diseases.
Primates are the closest animal models to humans and understanding what drives the structure
and variation of their microbiota will help us derstand our own.Health and pathogen resistanae primates have
direct links to human health, for example in the case of simian immunodeficiency virus.

Evolution- Broad sampling of microbiota across the tree of primate life will help improve our understanding of the
co-evolution ofhost and microbesni primates.The gut microbiota may have played an important role in primate
specialization of diet and gut physiology; the PMP aims to determine this role.

Behavior- Gutbrain communication is well established in other animal models. By collecting Idimgitiand cross
sectional gut microbiome samples while tracking feeding and social behavior of individual animals, the PMP will allow
us to determine how microbes may influence primate behavior.

Conservation Some endangered primate species fail to thrnecaptivity due to gastrointestinal issues; through
comparison of wild and captive animals within the same species the PMP will determine whether shifts in gut
microbiota are linked with gastrointestinal health in captivity.

Primates can act as sentindts unhealthy shifts in their habitat ecosystems; the PMP will help determine if shifts in
their gut microbiota accompany increased stress or other health issues related to habitat encroachment.

Health, evolution, behaviorand conservationof northuman gimates allows for detter understandingof our own
originsand health. There needs to be a standard platfdonbe able touse data across research projectsill the
information needs to bestandardizedor this to happenPMPwill strive toperform al those function}

The red shanked dowgas the primate that initiated this project. lias a multi chambered stomaevhichfunctions
like a ruminant.lt is highly folivorous (eating mostly leaves) ahdyt have health issues in captivity because ofrthe
guts. The scientific name Bygathrix nemaeuandthe localVietnamese namés cha va chan nauThey are onefo
0KS 62N RQa (2L Hp Yh3disti®yspecigaadanmembeardNak thelsibfuaily colobinae
Of those 8 species5 arenative to Vietnamwith the other three found inLaos, Vietnamand Cambodia. Labeled
Endangered (EN) based on the IUCN Red List of Threatened Speasassigned the highest conservation priority
rating in the Action plandr Asian Primate Conservati. According to the Red List, rethanked doucs have
undergone a decline of greater than 50% during the previous three generations

In the wild, this species faces threats frawoth habitat loss and hunting, with the latter representing the major thirea

It has been said that douc langurs likely have undergone a more significdiniedian other diurnal primatepecies

in Vietnambecause they are easy to hurtabitat disturbance in the form of human population explosion, particularly

in the centraland southern Vietnam, and deforestation for agriculture (coffee, rubber, and cashew plantations) have
taken majortolls on their native habitat.The current population trend for this species is decreasing, despite efforts
to preserve then, including the stablishment of naturgreserves for their habitation. They are among thghBst
folivorousof allthe colobines (Otto, 2005)

Studying this group was important becausedtdloped an excellent test to determine how influential host phylogeny
Is sharinggut microbial composition. 4 populationsf(the same species) living under 4 very different conditions
(geographiggradient effect)ln a way this is a dose response study, as we have four distinct populations. The red



shanked doucs inhabiting Son TratiNa Reserve, Da Nang, Vietnam represeithe a y 2 NY' I £ ¢ 0602 y (i NP f
red-shanked doucs at the EPRC (Vietnam) setvéd (G KS G YAt Rt & I 0-ghankéd lddués at3IHeR dzLl
Singapore Zooserdd & (G KS aY2RSNI (St & -shankeRdNicd af tite PRIIAHRIplza)@serie&aS NI F
0KS aaSOSNBfe oy2NXIfé 3INRdzLID

ThePhiladelphia Zobad acompletely artificial environment (traditional zoological settingJheSingapore Zotad
amuch more naturaénvironmentthan the Philadelphia Zophowe\er, still very differentfrom natural conditions. A
portion of the population lives on an island withirnat is known athe primate kingdom, so they have space to move
and forage. They feed both on the plant species on the island, as well as plantsetigiaten to them daily (hanging
foliage same as at EPRC). Howevelir thet is supplenented with fruits and veggies. TEadangered Primate Rescue
Centerhas &mi-natural conditions. While the doucs are housed in enclosures, they araldtlto beoutside year
round. Cuc Phounghere EPRC is locatésl outside of their normal range within Vietnam however, they are fed
exclusively plants (no supplemental dietary items), Whg&more representative ofatural conditiors. They are also

fed 3times per day and allowed to eat throughout the dagl¢omore representative of natural conditigh Lastly,

for 2 hours each daat lunch time), everyone leaves the compound to allow all the primates to sleep. Based on my
experience with reeshanked doucs in theild, this is similar to how the doucs behave in the wild. They typically sleep
around lunch time (12 or so). They alternate baten feeding and resting throigut the day. However, they are
most active in the early morning and in the late afternoon (beapecausetiis not as hot, thus thegould possibly be
consenng energy. At Son Tra Nature Reserve (Wittg red-shanked doucsare living undercompletelynatural
conditions.

Additional Information:

Colobines are folivorous Old World monkeys, that anatomically, physiologically, and ecologically unigue amongst
the living primates. They have specialized gastrointestinal (Gl) systems similar to ruminants, including a multi
chambered stomach, allowing for consumption of extremely high fiber diets.r@ajor source of variation exists in

the Gl anatomy and physiology of colobines, which is the stomach. Some genera have a tripartite stomach, or 3
chambered stomach, and some have a quadripartite stomach, or 4 chambered stomach. The genera withta triparti
stomach lack a presaccus.

For colobines, the primary sites of microbial fermentation are in specialized fermentation compartments located in
the stomach. This digestive specialization, where microbial fermentation predominantly occurs in the stamach, i
known as foregut fermentation. Colobines also have enlarged salivary glands compared to other primates. The copiou:s
amounts of saliva they produce functions to buffer the forestomach pH. The saliva may also containrjmioline
proteins, which form complxes with tannins present in their diet, thus nullifying the potential tannin inference in the
digestive process.

Colobines are capable of processing less nutrilarise diets due to cellulolytic microorganisms in compartments of
the GI tract, which playidgerse roles in digestion such as the fermentation of polysaccharides and subsequent
production of shorichain fatty acids. The complex gut andaSs$ociated microflora of colobine primates has led to
their unique ability to neutralize digestive inhibitcaied potential toxins present in plant materials, which constitute
the majority of their natural diet.

Currently, the International Union for Conservation of Nature (IUCN) recognizes 612 species and subspecies of primat
(543 species). The subfamily coludie belongs to the OMV/orld monkey family and consists of 59 species in 10 genera
(119% of all primate species). Colobines are folivorous Old World monkeys, that are anatomically, physiologically, anc
ecologically unique amongst the living primates. Thaye specialized gastrointestinal (GI) systems similar to
ruminants, including a mutthambered stomach, allowing for consumption of extremely high fiber diets.

What happens to the microbiome in captivity Captive monkeys becomes humanized! Asvsehbdow captive
primates acquire Bacteroides and Prevotella, the dominant genera in the modern human gut microbfsne.



populations shift toward the captive state, their microbiomes become colonized by dominant human gut bacterial

genera.
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http://primatemicrobiome.org
Clayton, et al. PNAS (2016).

Why is this hppening? Wild individuals have a high fraction of plant DNA in their stool; captive individuals have
almost none, with the exception of a single outlier individual who was rescued for treatment of electrical(&sirns

seen below).
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Clayton, et al. PNAS (2016).
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Captive microbesause massive weight gains as can be seen in the chart below comparing douc diets:
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What is needed:

1.

A onserved signature microbial genetic and functional traits according to host phylog&nyexample
schematicis presented belovof the association beteen signature genetic traits in the gut microbiome,
signature functional traits in the gut microbiome, and evolutionary history according to host phylogeny. Under
our hypothesis, certain microbial genes, and likewise certain microbial functions, arenoehse certain
primate lineages. Conservation of microbial functions is likely to supersede conservation of microbial genes
due to convergent evolution. Our analysis will identify the keystone functional and genetic diversity in the gut
microbiome for pnnate individuals spanning the tree of primate evolution and grouped by species, dietary
niche, and gut physiology.
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Platyrrhini Catarrhini
(New World Monkeys) (Old World Monkeys, Great Apes, Gibbons, Human)

Establishing a primateide microbiome gene catalog. Understanding hosinicrobiomefunction
interactions Experimental Design. Through roextensive global network of collaborating primatologists
through thePrimate Microbiome Project (PMP), we will sample and sequence the fecal microbiome from the
majority of living primate species using deep shotgun metagenomics. The PMP provides sizeuiard
processes fosample collection, storage, and processing, as well as a centralized resource for data analysis
and depositionOur longterm goal is to sample and sequencing wild primate metagenomes from every living
species oprimate. Through our orgjng collaborations and network of contacts we expect to collect at least
Srepresentative samples from each of over 250 primate species, covering all of the 79 primate genera, during
the period of this project. This effort will allow us to characterizertrggority of extant primate species and

the vast majority of primate phylogenetic diversity. We will then perform deep shotgun metagenomic
sequencing on every sample using eeffiicient sequencing on the lllumina No8&q platform. We will use

these deepdata to assemble and annotate genes and cluster them into putative functional groups by DNA
sequence at several different levels of sequence homology. We will organize the resulting genes and
functionalannotations into a usefriendly publicly availableeme catalog. This catalog will contain extensive
annotationslinking genes to traits including metabolic functions, putative natural product biosynthetic gene
clusters, andantibiotic resistance. The primatgide gene catalog is expected to contain manyelagenes
assembled denovo from the deep sequencing data. These will be annotated with important metadata
including host speciesf origin, habitat status, and their position in larger assembled genomes and genomic
contigs. This catalog witirovide an iwvaluable resource for future efforts to identify keystone genes and
functions in different lineagesf primate evolution, and will support our integrative analysis of primate

phylogeny, bacterial species, ahdhctional traits.
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Just publishedthe most comprehensive microbiome study ever
done.

Discussion

Probiotic therapy most go right out; they do not stay, most probiotics sold do not have what naturally appears in
the gut. Microbiome in primates can drastically change from wild situatiooajative within a couple of weekshs

there been a reverse with captive orangutans to a more wild microbioN®& the orangutan diet is so complex
really difficult to recreate in captivityother types of tools are needed. Might be possible to lisarticrobiome as a
diagnostic tool. Landscape changeso trying to get ahead of the situation is difficult but an area of interest. If there
is diversity in the diet does that translate as a healthier microbfqrimut can this truly be replicated imgtivity ¢ so

while amore diverse diet can lead to a healthy microbiome is that logistically pdsSidearea that really has been
explored is fiber (for humans) probably fmm-humanprimates as wellln a transition period, what needs to happen?
Isthat a smoking gun? You may be able to see the microbiome change, but can you see what initiated the ithange
can be quickor somebut for others it can be slow. The microbiome sees a lot of individual to individual variation. To
truly understand wa is healthy is difficult. One of the things coming is looking at OxyContin effects.

Supporting evidencébased rehabilitation: Using the Enclosure eBign Tool (EDT) in sanctuaries
Susanah Thorpe; Presentemwith Jackie Chappellamie
Dolling (Emily Saunders, andulia Myatt: not present)
School of Biosciences, University dirmingham,
BirminghamUnited Kingdom.

Abstract

The transition from rehabilitation center to theild is an extremely challenging one. Orangutans need to be able to
express the full range of wiltype behaviors and skills to be able to thrive in natural habitats and enhance their
GSEFINB gKAES Ay OF LXGAGA (& d cithg hevdhysidal sfreddthaagdicégaltive skl O
that orangutans need as they develop but it can be more challenging to ensure that these skills are not lost once
orangutans are too old for Forest School. Moreover, skills can be lost at any stageifefsibenl if not practiced, so
regular intervention from point of entry to release is needed. In addition, without an objective method of assessing
readiness for release, it can be difficult for caregivers to know which individuals are ready, or whicbriveag: f
positive social bonds, and should therefore be released together. We need to equip centers with techniques to
understand which behaviors individual apes are not expressing appropriately, and methods to elicit these behaviors
to ensure speciegypicalphysical and cognitive development and maintenance.

EDT staff have been working with Samboja Lestari Orangutan Rehabilitation Center (BOSF) and our Advisory Boa
over the past year to develop and test our Enclosure Design Tool (EDT), which is desidjoiéavit-type behaviors



in orangutans housed in rehabilitation centers. The EDT is a framework of data collection protocols withaseatb

tool. It enables rehabilitation centers to collect quantitative data on the behavioral ecology of their casisgamd

upload this data to the EDT, which compares this behavior to that of wild orangutans and recommends enclosure
modifications to encourage any missing or undepresented behaviors.

Threepart session:

One- The concepts behind the EDT, explagrine key behaviors, and why they are so important to orangutans in the
wild. Present the results of work with BOSF, showing how effective the EDT can be in elicittggenildhaviors,
and identifying areas where further development is still needed.

Two - Handson session, in which participants can work through using the EDT web tool themselves (dummy datasets
provided). This part will enable participants to see what kinds of information the EDT provides about the behavioral
ecology of orangutans, antlé recommendations it provides. Guide participants through the data collection protocols
and data entry templates. Feedback on this experience, to help improve how the EDT works.

Three-. NAy 3 SOSNE2ySQa SELISNIAAS G 2t8%ip aSdihrydangitans présieé A O
the behaviors they will need in the wild. The last part of the session will be an idea generation seggorrate

ideas, pool expertise and make sure that any recommendations are practical for sanctuaries emapgn be easily

and cheaply achieved using locally available materials.

Orangutanshave cognitive and physical dematallife in the forest canopy Their cognitive skills are Instinctive,
learned and havadvanced cognitive elementd here are igh risksto getting it wrongg so they arely make mistakes
They may evaluate the outcome of alternative actions mentally rather than physicallgey must consider and
identify the properties and physical behaviof multiple arboreal supportghe physicaeffects of their own actions
plan their routes in advance of their locomoti@nd the possibility of encounteringew risksand opportunities if
supports donot respond as predicted They haverery precise cognitive abilitiesTheir skillare acquirel during
development Their physical adaptations require &yh level of muscular contrtd alloworangutans to take account
of change in substratbehaviorandthey need toreact fast, reducing the risk of falls.

Having an elastic mechanisuach as ifound in humans, horses, greyhounds and other terrestrial species would allow
for energy saving, power amplification, and force regulation during locomotion (Alexander 2008jahgtitans do

not have this adaptation whichptimizes energy returnas the endons stretch in one part of the stride and recoil
later, returning energy to the muscle

Since orangutans have to work harder at arboreal movemtmre is likely to be an increased energetic load.
Orangutansare the only great ape thatxperiencegong periods ofiegativeenergy balance which means that there
are no kéones in the urinevhichin turn meansthey are using their own fat reserve©rangutans neetb eat a lot
whenthere aretimes of food abundance in order to compensate for low fabdndance. They use about 3% of their
stored fat. Energy balance is important. Orangutans cannabutinely expend more energy finding food than they
get from the food they find.Many orangutan populations live under high nutritional stress.th&y cannot save
energy in locomotion, they are at greater rgdkmiting their ability to find food.

Ketones are produced when the body metabolizes its own fat reserves to produce energy.

Below are mean ketone scores for orangutans from Harrigb@l, 2019 1JP. It shows: Numbers above the x axis
labels indicate the number of samples collected in that month for alsegyeclasses combined. For display purposes,
months in which no ketones were detected in the urine for an-sge class are displage g A G K Gy S3t (A ¢
scores, to distinguish them from months in which no samples were collected (which have no bars and, hence, appeal
as having a ketone score of zeroyhe chart alsshows that negative energy balance is reasonably common in
orangu@ns. This is found both in masting forest where short periods of high fruit availability are interspersed with
long periods of limited availability, but also in norasting peat swamp forest which has generally more consistent



fruit availability. Adipo tissue is one mechanism for storing energy to be used for maintenesp®duction and
other activities, such as migration, territorial and harem defenEat is light in weight compared to stored glycogen
or protein because it can be stored in a rélaty water-free state (CAHILL, 1970; WILLIAMS, 1976). This more
concentrated form ofenergy is especially useful @mrboreal animals with vertical travel requirements such as
orangutans. These calculations show that the energy reserve fe#scicularisias a much narrower margin of safety
than that ofP. pygmaeud-or example, if necessary, macaques would use aboutjaaeter of their stored fat energy

per day whereas orangtans would use about 3% of their stored fat energy per.daymore dramatic amparison
shows that macaques might fast or risk starvation aftey @fdout four days whereas oramgns might fast for about

30 days.
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Moving through the forest canopyEoress arehighly mechanically compleare3 dimensionalflexible (compliant)
irregular (diameter, taper, materigland can beonnectedor discontinuous They are yhamic experiencing periods

of growth, decay,and seasonaty. They can contairrdits, with they I NNR2 ¢ S&d 3IF LJA Ay QWi SN
Multiple supportsare needed to beartheir weight Support responseanvary dependent upon YA Y I £ Qa ¢ S
positionandaction Cft SEAG6f S &dzZLJLl2 NI a o6SKF@BS YdzOK fA1S GNIYLRTEA
locomotor system For many animals the mostchaBy 3Ay 3 LI NI 2F GKS F2NBald Oly
YAOKSQd ¢KAA NBFSNER (2 (KS KA3IKfe FTftSEA0fS oNIyOKSa
animal's weight and vary enormously in their properties. Despite thee@sed risks of falling in the terminal branch
niche, it is one of the most desirable parts of the forest canopy for arboreal animals because it is where fruits tend to
be abundant and where the narrowest gaps between tree crowns exists for animalsahet atthose heights.

Moving around a forest habitat ghysically demandingsone is constantlppposing gravityNearly 60% of orangutan
locomotion relies exclusively on supports that are less than 10 cm in diameter and therefore likely to benthemder
body weight (Thorpet al,2007).

Energy budgetsTree swaying Comparingnother, motherand infant, anda sub adult maleregardinghow much
energy is used if they climbed to the ground and went back up a&gaia more energetically costing timb up and

down than tree swayin@o descend to the ground and climb up again is up to 23x more energetically demanding than
tree swayand requires significant understanding of suppQr¢sso giving them this option is important to allowing
them to adat to a wild environmengs energy efficient locomotor adaptations are critical to their survival



Work required, kJ Mother Mother & Sub-adult

infant male
Treesway 0.12 0.13 0.44
Descent & climb to height h 2.8 3.0 4.3

(Thorpe et al, 2007, Biol. Let)

For animals moving on compliant substrates, the external environment represents another potentially useful energy
store. Compliant supports have beahown to increase the energetic cost of locomotion in monkeys and lemurs and
the cost of takeoffin birds. They further may affect energetics by forcing arboreal animals to adopt longer travel
routes to circumvent gaps in the canoput orangutans can amipulate their environment to utilize that energy
Since the work required to sway the tree is proportional to its stiffness, it would be greater if the tree were thicker.
Swaying is advantageous only if the tree is sufficiently slender which, in theeScd = A (utagsheedt@ ldakny 3
which trees are good, and that dependstbe tree (different wood, different lengthglifferent stiffness), and on size

of the orangutan.

In order to sway trees to utilize the elastic energy within them, apes man lan understanding of the flexibility of

the given tree trunk relative to the size of the gap to be crossed. Juvenile orangutans regularly practice this behavior
and both their frustration and perseverancan be observeavhen it doesnot work out. But &ilure seems to be a

very rare result in adult locomotion. Given the unique set of materials and conditions for each tree sway/gap crossing
event, thisbehaviorsupports thefirst three of our cognitive predictions. Anecdotal observations of tree swayntego

in Thorpe et al., (2007) suggest that orangutans can also detect new positive and negative affordances if tree sway
supports confound theiexpectations andexploit these appropriately For examplewhen a female orangutan
travelling with her adolesnt son failed to oscillate a tree trunk to sufficient magnitude to cross a gap, the son moved
to a higher bough in the tree. This increased the effective mass of the tree trunk about the point of oscillation and
both were able to cross the gap. The falat this positional adjustment workette first time suggests they had a

fairly nuanced understanding of how to modify the mechanhmtaviorof the tree trunk. It would appear that

mother and offspring work together.

If we cannot ensure it orangutansin rehabilitation centercan move around like wild orantans, then we are
LINBRSGOSNXYAYAY3I GKIG GKS& gAatt Ftglrea A0S (2461 NRaA
examples is between 10 and 23 times more physically demandingttbarsway; plus other issues of being too

terrestrial

(e

There are82 types of posturand 47 types of locomotion (within 13 postures and 14 locomotor familissd by

orangutansand that is because they need to move through a very complex forest carfomngutans have the
broadest range of locomotion and posture of all primatédl thesepastures and locomotive methodse cognitively

demandingand orangutanphysical abilities change as they age

There is a rough cognitiveerarchy,but appendicularmovementinvolves multiple supports, balancing what weight
each will support, transferring that slowing with any breaking, all cognitively very demanding

Adult males are an order of magnitude larger ireglzan infants during thénitial stagesf loconotor independence

(90 kg). As young orangutans differ in both body mass and cognitive developragmgutans must be able to
perceive the affordances of supports to utilize them successfully and they discover these through play and exploratory
behaviotr much like human infantsor by observing their mothers when they are carried or assisted across gaps.
Orangutan mothers further encourage independéehaviorin their infants by systematically reducing the assistance
they provide a offspring gain competee While appendicular deformation of compliant supports does not appear

to require much experience, certain forms of mass deformation are likely to require more advanced cognities abili
and/or more experience. Chevali€kolnikoffet al, suggesthat this behaviorindicates that orangutans cross gaps



by forming mental representations of them prior to crossing, which they consider indicative of the most cognitively
O2YLX SE &d13S 2F tAl 3SiQa &SSneiNnlexehtd ahich 4 stlistfate idefamsy O S
depends on the body mass of the animal, orangutans must also adapt their locobettavioras they grow.

Appendicular deformation is generally used when the branches of an adjacent tree are within reach, and orangutans
crossby pulling thin compliant branches towards their body until a more stable branch can be reached to transfer
their weight onto. They use thizehaviorduring both orthograde transfer and pronograde bridgbrehavior

Mass deformation is where a supportimgentionally deformed using body ass. It is used when crossing larger gaps

in the canopy and might either be with the animal in a static position with the support simply deflecting under their
mass, or when orangutans actively sway supports with irgginggamplitude until a support on the opposite side of
the gap can be reached, such as in tree sway

One ofthe primary ways orangtansadapt to their habitat is decreased stereotypy in locomotion and postiiteere
are manyvariations of sit and 1ie28,000 observationsvere madeof positional behavior of which 2811 were
locomotion! Differences between species are mostly simply different frequencies of the same lnebastiorsthat
relate to habitat structure The &ct that they fall into families abehaviorsis useful here because those families
generally involve similar physical and cognitive skills

Wild orangitans live in a complex foraging niche with a diet consisting of many diffcpitocess and hidden food
items, many of which require toalse (van Noordwijk & van Schaik, 2005)dult females at Tuanan central
Borneo)each have diets comprising around 170 or more food itéms around 110 plant species.

A paper bySchuppliet al, (2015), showed hierarchy of complexity Levels of omplexitywere set upto show finer

motor controls (tool use if foods are difficult to extract). Over 30 to 40% of their diet involves some really difficult
manipulation of food (at Tuanan and Suaq locations). Especiallycpittall back food, yet congitively it is really
demanding. When we think about food diversity, we need to look at complexity.

Bdow is thedietary complexity of the different processing steps in percent of the total diet for the food items that
form the top 90% of the total diedf 4 adult females@Tuanan and SuadThe ed line indicates the site frequency
ratio of each given processing stepising an equation

Processing steps Description Example
0 Pick and eat Leaves
1 (a) Pick, peel and eat; (a) Fruits with indigestible skin
(b) Pick, eat and spit out (b) Fruits with indigestible seed
2 (a) Pick, peel, eat and spit; (a) Fruits with indigestible skin and seed
(b) Pick, bite in half, extract inside, eat (b) Hard shell fruits with edible internal fruit flesh
3 (a) Pick, bite in half, scrape out inside, eat, spit out; (a) Hard shell fruits with edible internal pulp and indigestible seed;
(b) Collect, scratch or bite open, suck, eat (b) Insects embedded in wood or other substrate
4 (a) Break off, peel, extract inside, eat, spit out (a) Vegetative material (‘pith’) inside branches and liana
(b) Break off, examine, bite apart, suck, eat (b) Sucking insects out of dead twigs

Break off, peel (optional), chew (optional), insert into
tree hole/ nest/ fruit, and then extract, collect insects/insect
product/seeds from tool tip, eat, spit out (optional)

Tool use (tree hole, insect nests and fruits)
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Orangutan est building Involvesthermoregulation comfort, increase periods of REMnti-predation and
heightcamouflage Geater heightprovides protection from air bornparasites

Fig. 3. (A) Example of a greenstick fracture found within an orangutan nest
structure. (B) Detachment from branches surrounding the nests.

Once weaned, all great apes build nests on an almost daily basis. These nests are multilayered constructions in a tre
or combination of trees and made of bent branches to wisidbitional elements, such as pillows (small piles of small
brokenoff leafy twigs) or blankets (largerdfy twigs bent or laid over theest, leaving the head area free), are added
(Prasetycet al., 2009).

Building a safe, structurally sound nest is a ptam task, involving selection of an appropriate site and choice of
suitable materials. The nest maker then needs to manipulate the materials in relation to each other and the nest
substrate to create a nest with enough structural integrity to supporb@supants and to withstand movement of

the tree and nest in the wind.t Is not an entirely instinctive behavior. Orangutans and chimpanzees are selective
about the trees in which they choose to build nests, and research suggests that this relate ntoatieeflexibility of

the wood of different tree species, and perhaps to an understanding of the requirement for branches that will exhibit
WINBSYyaiAOo1Q FTNIOGdzNBas ¢gKSNBoe GKS SyR 2F (K8tald NI y
2012). This phenomenon allows strength and rigidity to be built into the nest by weaving larger branches over a
framework of more solid limbs to form a platform, then smaller twigs are folded over to form a raised rim (Figure 1)
(van Casterert al. 2012) In some cases, leafy material is detached and added to the nest bowl to form a sleeping
surface (Stewaret al. 2007; van Casterent al 2012). These nest types therefore require the ape to have an
understanding of the physical properties of differentd species and the effect of their own actions on the branch,
meeting predictions P1 and P2 above. They also needganizetheir behaviorin the correct sequence to construct



a supportive nest that can bear their weight safely, which indicates emegit of planning It has been shown that
immature individuals build nests more efficiently and of a higher quality when exposed tbuiéihg adults which
also indicates a role for learning and innovation in the building of nests.

The act of breaking amgeaving branches together during construction is essential to the success of the structure.
However, breaking living, and hence compliant, branches iasmisimple as one might thinkh&@ orangutan will bend

and break branches inward toward a central gpimeaving and twisting the branches to lock them into the basic nest
structure.

Nest buildings defined abendngbranches towardgselfto form the main structure of the nest, securing them with
another body part, usually the feet, and weaving lriaes together.During constructiomrangutansusethe fact that
branches only break halfay acrossimd¢ ANBSy aidA 01 ¢ FNI OGdzNB (2 ¢S+ @S (KS
branches with greater rigidity and strength to build the main structurehia way.After the completion of the base
A0NHzOGdzNBX aYlftSNIoNIyOKSa NB 0SSyl IFTN®tMendetabhththieB S A
branches by following greenstick fracture with a twisting action to make the lining. Thesesresgljest that
orangutans exhibit a degree of technical knowledgd choice in the construction #sese branches are significantly
smaller, weaker, and more flexible than those used in the main nest

Smaller branches are bent from thedge inward to ranforce the
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Developmental change<Of all primate species, orangutans have the most extreme life history. They have the latest
age at fist reproduction of any nonhuman primate species and the latest age of weaning and interbirtraistef

any primate specieslmmature Sumatran orangutans are weaned around the age @®A/Bars, which isqR years

later than their Bornean peers. Weagj isfollowed by a multiyear juvenile period during which individuals ahy fu
seltsupportingbut not yet reproducing. Whereas Bornean orangutan females have their first offspring around the
age of 1814 years, their Sumatran orangutans wait for anotBeB years until they start reproducing, arodithe

age of 1416 years Orangutan diet includes hundreds of different type$oafds (ca. 40D

Musculoskeletal healthSkeletal muscle mass abdne massre regulated by a range of factossich agyenetics

nutrition, hormones andyrowth factorsand mechanical loadin@/Volff's law bone will respond to the forces placed
upon it):
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It is well known that an increase in mechanical loading of skeletal muscle results in an increase in skeletal muscle mas
(i.e.,muscle hypertrophy), while a decrease in mechanical loading leads to a reduction of skeletal muscle mass (i.e.
muscle atrophy) Changes in mechanical loading are also known to play a major role in the regulatiomeainass

and strength; increased meahical loading at critical stages of growth and development result in increased bone
mineral accrual, bone mass and strength, while reduced mechanical loading results asshaf bone mass and
strength. Importantly, evidence suggests that the developrhemd maintenance of bone mass is, in large part,
dependent on skeletal musclgerived mechanical loadingoodmanet al. 2015).

TheMechanostats a term describing the way in which mechanical loading influences bone structure by changing the
mass (amant of bone) and architecture (its arrangement) to provide a structure that resists habitual loads with an
economical amount of material. As changes in the skeleton are accomplished by the processes of formation (bone
growth) and resorption (bone loss), ehmechanostat models the effect of influences on the skeleton by those
processes, through their effector cells, osteocytes, osteoblasts and osteoclasts.

We know our muscles get stronger,thaur bones also get stronger. However, this @ @nough in rehhilitation
orangutango justincrease activity levelsit will not necessarily increase the bones that need to bear weight in the
wild.

As early as 1892, Julius Wolff recognized that the batep® to the force acting anThus, Frost postulated the
exigence of a mechanostat in bone tissue, which registers the force acting on bone and regulates modeling and
remodeling to keep habitual stires within a constant windowFor the mechanotransduction in bone (conversion of

a mechanic stimulus into a celluland molecular response), the forces on bone generated by skeletal muscles are
higher than the forces geneted by the gravity Therefore, the mechanical interaction of muscle and bone is a crucial
aspect of thefunctional musclebone unit For the clinicakvaluation of the functional muscleone unit, it was
proposed, among other things, to evaluate the adaptation of blome to the acting forcesA frequently assessed
parameter to describe this interaction is the bone mineral content (BMC) determinedubyedergy Xray
absorptiometry (DXA) in relation to the lean body mass (LBM). BMC is a serpagameter for bone strength.

Key message: rehdlitant orangutansneed speciedypical physical and cognitive opportunities from quarantine
onwards

There s variation in the literature about how bone strength changes in humans with aging, which reflects whether
they are looking at bone mineral content, bone density and also reflects the multiple other factors that influence bone
strength. But in general, thgraph belowreflects the overall pattern that humargain bone mass during ontogeny

but can only at best maintain it in adult hood. Some graphs show males plateauing, and females reducing less, female
results from menopause.



Bones become morerittle / may break more easily.
Joint inflammation, m@in, stiffness, and deformity.
Movement slows and may become limitedLoss 6
muscle mass reduces strengtiZoo orangutans have
skeletons that are significantly different to those of wild
populations (Sarmiental985)

This @an be applied to some extent to orangutams,we know great apes can get arthritis, but we at know at

what age the ability to build bone strengths slows/stofar orangitans that come into centerg;s soon as they come

into quaranine, you need to be challenging their musculoskeletal system to start to strengthen it while they are still
0dzA f RAy3a o02yS ai0NBy3IGKXGKS €FGSNI Al A altistingdriant forkie 3 NF
orangutan to use the same bonesdamuscles it would use once it is returned to the wild.

Crossing gapsOrangutans cross gapsleast 50 times per day, adults up to 150 times per gldythey are going to

move arboreally, they need to be skilled at gap crossidgr resultdbelow suggest that gap crossing varies with both
physical and cognitive development. More complex locomotor behaviors, which utilized compliant trunks and lianas,
peaked in frequency much earlier than expected, between the ages of 4 and 5 years old, whichypreftexdib play
behavior toperfect locomotor techniquesSo at this key age, they apeacticinglots of demandindehaviorsat the

stage when their bones are developing and building strength; what are the implications for their lesdiatyength

if they miss this?



