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b. Additional provisions for housging and care of marmosets and tamarine

1. Mrosuction
Marmossts (Csiftheic spp) sre smal, highly arboresl, South Americen diumal nen-human

peimatag. I the wikd they have home ranges of 1 i 4 hacteres where they Ive In exdended family
groups of three o ffeen animals consisting of & bresding par and thalr oMspring. Females

produce Ifers twice & yaar (nomnally twins and In captivity, not infraquantly, triplsts) and all group
members take care of the offtspring. Reproductive innibition of the subandinats femaes by the
gominent oocurs due to hormonal and behavioural mechenisms. Mammosets sre frugivore
nsaciivera and ara spectalized in gum-Tes gouging and gum feeding; howaser, In captivity they
weould pouge end soent-mark other hardwoods, Foraging and feading ecoupy Up to 50% of th bime
svallabie, Marmossts and tamaning can liva for up to Titean t twerty years n captivity.

Tamaring | Saguines gup) are similar to mamoesats in many respects. They are found in South and
Cientral Arnanca, but are alightly kanger animals and have larger homa ranges, vanying from 30 to
100 hectares. Tha kamer home ranges of tamarns ans related to more rugvonous diets, whils they
do not gowge, and eat gum anly when raadly accessibla.

Most rmarmosats and tamaring show reluctance o descend 1o the ground and frequently scart-
mark thedr ermironment.

2 The environment and fe control

2.1. Venblation
[See paragraph 2.1, of the Genaral section)

22 Tamperahrs
Marmnosats and tamarins should be maintained in a temperature range of 237 o

28T, although levels gightly higher sre sccaptebl e due to the Troplcal nature of the
snimals,
2.3, Hurmidiy

Humidity levels of 40 to T0% shoukd be provided, athough the animals will tolerats
redative humidity levels higher than Ti8e.

2.4, Lighting

A photoperiod of no less than twelve hours of light I recommended. The lighting
mmuuﬂmuﬂmmmmmmﬂmmm
enciosures, & shaded area should alwsys be provided.

25, MNolsa

Special considerabon should be gven to minimise exposure to ultrs-sound, which iz
mmmmﬂﬂmmiﬂ!‘ﬂm.

2.6. Alamn systam
[See paragraph 26 of the Genargl considerations far non-human primates)
3. Hasith

[Bee paragraph 3 of the General considerations for non-hurman prmates)
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4. Housing, ennchment and care

41, Housing

Mesmnasate and tamaring should be housed in temily groups consisting of unrelsted
male-Temale pairs and one or mors sels of oflspring, Groups of stock animals shoud
consist of compabible same-sex peer indvidusls or juveniies. Care should be taken
when grouping unrelated adult individusls of the same sex since overt aggression

Mgy DCCLr.

During experimants, Marmossts and tamanng can ganerally be kept with & compatibie
game-sex  animal  (hwins, parentiofispring) of N malefemnale pairs,  using
confraception. When expermental procedures or webernary care require single
mausing, the duration should e minmisad and e animals should remsin in visusl,
auditory and oftactory contact with conspeciics.

Erecdng palre should be formed only when the animals are aged about 2 years. In
family groups, the presenca of the mathar will Inhisit tha ovulstony cycs In her fameaks
oifepring. Mew pairs Inended for breedng shouid not be kept ciose 1o the parental
family sincs reproduction may be Inhibtsd.

The sppropnate age of weaning will depend on the Intended use of the animals but
ghould not be earler fan & months of age Whan animals are to be used as
breadars, they should reman in the tamiy group untl at least 13 maonths of age In
ordar 1o Acquire asequats raanng axparancs.

4.2 Enrichmeant

The natural behaviowr of mammosets and tamarins indicates that the captive

perches, platforms, swings, ropes. It ks important i provide & certain
degree of varabiity in orieristion, diameler and fimmness to allow the animals to
perlorm appropriate locomelor and jumping behavors. Wooden perches sliow
mierrasats and temaning b exprass ther naturel behaviour of gnawing followed by
scant-marking. In addion, a comfortable sacure restng ares such as nest boxas
ghould be Included since they are Lsed for resting, sleaping and hiding in siarming
mmnmmmmmmmmwmwm
animals, opague screens andior INcrassing the distance belwesan anciseuras in order
1o avoid temiceal interaction may be neeced I some cases, and In particular for
carain caliiichid species. Foraging devicas, which stimulate the natural bahaviour of
the animals, should be suspended o presartsd In the upper part of the enciosure, In
consklaraton of the reuctance of the enimals to descend 1o ground level. Wood chips
&5 & substrate will encourage foraging of spilled food &t the floor srea. In ganaral, the
Irciusion In the lower part of the enclosure of siructursl elements and ennchment
davicas will promate a wider and more diversfied use of the space. For mammasats,
which are specialised In tree-gnawing o obtain gum, sachons of dowel Srilled with
hiles and tlled with gum arasic have proved very benehicial.

4.3, Enclosures —amensions and fieaning

For manmesets and tamarins the welume of avallable space and the vertical height of
the enclosure are more than fioor ares, due o the arbareal nature and the
vartical flight reacton of thase species. The minimum dmensiens and design of the
enciosure should take Into account the purposs for which the animals sre mantained
[beseding, stock. short of long expenmerts) and enable the Inciusion of sufficiant
davicas for Improving the environmeartal complaxity.

T S o S SRR ra
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Tabie F.i. Marmosels and Tamaring: Mimmum enciosure dmensions and space

alwancas
Minimum foor arm of enclosures | Minkmum solume per IMinimum
far 1° or 2 animals plus offspring ndditional animal anclosuny
0 6 monihs oid crerr & months [m hedghi [m) **
Marmasats [1] 0.2 16
Tamarins 1.5 0.2 16

T ATl GhoUla niy s Kept Engly Lnakr CNTLITELAN G |faet P B .11
" T fiopod e enclosuns should be at least 1.8m iem e foor.

4.4. Feading

Mammosats and tamanins require a high protein intake and eince thay sma unable to
gyTihesiss wiamin D. wihout acoess to UV-B radiaion, the diet must be
supplementad with adequate levels of vitamin Oy,

4.5, Wabering
[See paragraph 4.7, of the General section)

4.8, Substrabe, ier, beddng and nesting maberal
[Sae paragraph 4.6 of the Genarsl considerations for RON-hLETEn prmabes)

4.7, Cleaning
Mamosats and t@manns frequently scent-mark their emvironment and the total
refmoval of tamilar scents may cause behavioural problems. ARamate ceaning and
sanitation of the enclosure and the enrchment devices retaing some of the termtonal

scant-merking &nd has beneficlal eflects on the psychological wal-being of the
snimals, reducing over-stimyuiated scant-marking.

4.8. Handing
Reguler handing and human contact sre benefcial for Improving the animalg’
rahifustion to manfonng end experimentsl condibions and tecitats Taining to oo-
opersie with some procedurss. When capire end transport of the enimals sre
required, nest boxes can be Used 1 reduce handing stress.

4.9. Humane kiling
[Sae paragraph 4.11. of the (Ganeral section)

410 Reconds
[Sa@ paragraph 410, of the (Ganeral considarations for non-human primatas)

4.11. Identification
[See paragraph 4.11. of the General conskderations for non-human primatas)

E. Training of persornel

[See paragraph 5 of the General considerstions for nan-hurman prmatag)

€ Transport

[See paragraph & of the General considerstions for nan-humsan prmatag)



Old housing conditions
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New housing conditions
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Cleaning & bedding

J Med Primatol doi:10.1111/jmp.12050

ORIGINAL ARTICLE

Numerical chromosome disorders in the common
marmoset (Callithrix jacchus) - comparison between two
captive colonies

S. Delimitreva'?, E. Wedi', J. Bakker?, 0.Y. Tkachenko™*, V. Nikolova? & P.L. Nayudu®

1 Laboratory of Reproductive Biomedicine, German Primate Center, Goettingen, Germany

2 Department of Biology, Medical University, Sofia, Bulgaria

3 Animal Science Department, Biomedical Primate Research Centre, Rijswijk, The Netherlands
4 Department of Biology, Free University, Berlin, Germany

Keywords Abstract

aneuploidy — chromosomal non-disjunction —

endoreduplication — polyploidy Background Chromosomal analyses were performed for marmosets from
two colonies — Deutsches Primatenzentrum (DPZ) and Biomedical Primate

Correspondence Research Centre (BPRC). Chlorine-based disinfectants are used in DPZ; no

S. Delimitreva, Department of Biology, chemical disinfection is applied in BPRC.

Medical University of Sofia, 2 Zdrave Street,
1431 Sofia, Bulgaria.
Tel.: +359 2 9172 680;

Methods The rates of chromosomal non-disjunction, polyploidy and endore-
duplication were investigated after G-banding.

fax: +359 2 9172 532; Results For DPZ monkeys, the mean rates of non-disjunction were 7.6% for
e-mail: delimitreva@yahoo.com bone marrow and 11.3% for lymphocytes. The polyploidy level was 2.5% in

bone marrow and 0.8% in blood. Frequency of endoreduplication in bone
Accepted March 22, 2013. marrow and in leucocytes was 0.5% and 0.8%, respectively. For BPRC, the

rate of non-disjunction in leucocytes (1.3%) was significantly lower than that
for DPZ: the nolvnloidv rate (0.2%) in blood was lower than that in DPZ:
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How to deal with triplets?

e Cross fostering
e Hand rearing

‘Hand-rearing techniques have serious adverse effects, as normal
maternal and family relations are disturbed. The early experiences of
marmosets are critical in influencing their development and ability to cope
with later events, changes or other stressors’
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Enrichment & diet

Biomedical Primate Research Centre MK Committed to health research and alternatives
L0



Do we need to create germ free or gnotobiont?

Barcelona 2018

The impact of the
microbiota on animal
studies and how to handle it
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Research question: Can diet change the susceptibility to EAE?

8 weeks before rhMOG/IFA immunization -

> change to water-based diet EAE score

Pathology
Water-based diet  Yogurt-based diet
Gene expression in the brain

Microbiota

Immune response

8 twins
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A reduced incidence and delayed time to onset after diet change

Yogurt-based vitamin B-enriched diet

Porridge based
on yogurt
instead of water

High fiber in
porridge and
bread
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Two-fold
increase in
vitamin B

More
diversity in
fruit
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Reduced spinal cord demyelination in the YBS diet

* WBS YBS

M13004 M13005
* M13046 M13047
e M14002 M14001
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e M14032 M14031

Spinal cord demyelination (%)

No symptoms

No symptoms

0 - .
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Yogurt-based diet (YBS)
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Differences in microbiota started after immunization

B Bacterial species
1007 Other

Megamonas funiformis
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The pro-inflammatory immune response was reduced in the YBS diet
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Key findings
The yogurt-based dietary supplement:

e Protected some animals against development of EAE

e Reduced MS-like pathology of the spinal cord

e Increased myelin-related gene expression in the brain

e Induced a divergence of gut microbiota from 3 weeks after EAE induction onward

e Reduced MOG-specific T-cell proliferation and pro-inflammatory cytokine
production
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Summarized

Immune system is influenced by various factors

Age

Bedding & cleaning
Microbiome
Catching & fixation

Sedated versus non-sedated sampling

~ 160
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