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Cytogenetics of Binturong (Arctictis binturong) in Thailand

by Using Conventional Staining
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Abstract
This research was the first cytogenetic study of Binturong, Arctictis binturong (Carnivora, Viverridae) in
Thailand. Blood samples were taken from the species kept in Khoa Kheow Open Zoo and Dusit Zoo. After the standard

whole blood lymphocyte culture in presence of Colchicine, the metaphase spreads were performed on microscopic slides
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and air-dried. Conventional Giemsa’s staining was applied to stain chromosome. The results showed that the number of
diploid chromosome of Binturong was determined to be 2n=42, the fundamental number (NF) are 46 chromosomes in

female and male. The type of autosome are 2 large submetacentric, 6 large acrocentric, 6 large telocentric, 4 medium

acrocentric, 2 medium telocentric, 2 small metacentric, 2 small submetacentric, 6 small acrocentric and 10 small

telocentric chromosome. In addition, a pair of chromosome 19 with clearly observable satellite chromosome. X-

chromosome is the large metacentric and Y chromosome is a smallest submetacentric chromosome. The karyotype

formula for the male is as follows, 2n (42) = Lsm2+La6+ Lt()ﬂLM:%LMtZJrsz-*-Ssm2 +SaG+StIO+X+Y and the female, 2n (42) =

sm sm

a t a t m a 1
L7 AL o+ LM AMHS™ 48 487 481 +X+X.

Keyword : Arctictis binturong , conventional staining , colchcine , karyotype formula
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Kingdom : Animalia
Phylum : Chrodata
Class : Mammal

Order : Carnivora

Family : Viverridae

Subfamily: Paradoxurinae
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Tndiaeq (Raccoons and relative) %Lﬁu ¥rua HiIve
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Genus : Arctictis

Species : Arctictis binturong
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=4 . .
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< .
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=<4 v
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'L . . ¥
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FLUAUNITUHTIA (Large-spotted civet, Viverra

megaspila) FLUAUNINI1IYE B4 (Large Indian
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NMTATINADLONAITIIUING WUTIBNIUMS
= @ 3 o =} =y =)
Anuiiugmansyadvosnlvoiessenufed [6]
o = o & oy ' & 1
nagwuNimsanyiludadioglulddes
o A o I
Paradoxurinae 9371 Afludaiany ldlutlssmalng
] <
18un Smuduans uazdifiumse 6, 7, 8, 9, 10, 11]
dmivlulszmainedaluiseaumsinyiug
s s a ' = a Y o =
AN IFARVDINTUBNINDY ]IAITNLABILNITANY)
4 § o 79 o
weldifudoyaiiugu uavirthhlszgnd14lums
= ae A ' = & Ay a
Anuidedu q dely msAamluaseilldmaidams
dy J < A
W EUTAAUNAR DAY (lymphocyte culture) IAENT
fon@Tas TuTouuuusssuaT (conventional staining)

A =t = o = PRy '
3 E]V]']ﬂ'liLﬂ'iﬂUW]fJ‘Uﬂ‘UiWEJ\T'Iuﬂ"Iiﬁﬂ}ﬂﬂiJll']ﬂﬂu
Y

=2

¥l

ast o A =

2. WAUVUMTANHY
dedudeaiildlumsfnm1dninuiivemar 2

o P o A ' o 2 q

#1 uazmenle 2 A0 Admegluaudauawden

Tandaways wazaudaiada Serianjunwuniuns

Ed
Rmanzifuden lagldimaiingaendeo (aseptic

. Y oA o ~ o . . I3
technique) IMNTULADAAIUITLIMAIND (jugular vein) AU

'
=

luvaead e (vacuum tube) Yua 10 adans f
LA o, g o P Y
V53915 heparin Wiotlosiuns udadrvoudon uda
4
o 1 = ° [ a
Mmsuylunsgamiudenaoanisiauniaauiaio
a wa o A 1 <3 1
Ugians msduiumineaswvesnldily 2 dw
v
Aagia a4l
U= d
2.1 MsIAsENTag

o a8 43 A a
NINTTINIZIASIULEAD LUALADAYIIVUR T-

]
=t

as 4 Y ey
lymphocyte Nanulau19n3smsluuypd [12] 4273
z:y s 3 A A =2 3
M3 mzldsuaddatesumandeadsatee
(whole blood microculture)
A ¢
Mmazideuyad
=) dy J o A
1. @383 stock 01T IZIRBATAREIARDAD

¥iia RPMI 1640 NTiensnsz@umsutiusad (mitogen)



NimsInnmanssazmalulasmenIneg) 17 13 aifufi t s, - ned8

fio PHA (Phytohemaggltitinin) AU Y 2% 17 stock
pmsuadluraemsasudearinay 5 fadans
2. thideanliveduiy 0.5 Nadaas veaadlu
Wadsuden wilimsazauazideadhiy Tash
vaanaw q 1l lugalys Gincubator) figaivgdl 37

]

=) =y I3 L4 o
asruraiea Aumsuenlaeonlyd 5% uazdiims
1A Y
EARAY T U
A 3 A oA o = o
3. ieAsunavnupeIad Ao 1 lued 72 W
MIHEAEITAZANE Colchicine e q Ty uda
W ldiuludrivsesn 30 wi
o <
MoNUAsNEag
o Y A Ed
1. MMsdeasazateaonaInUIANIZ LA
feaaslunana graduated centrifuge V1A 12 Hanans
° o A o g o v
hynfuniiesi 1,200 seuand Wunat 10 win uan
y
‘ﬁ?ﬂﬁﬂﬂﬁ’miﬁ (supernatant) N4
2. W lfadwoaduden Tas Tu Twuaziinig
w (3 d'
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o 1 o I'd
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(idiogram) veownivouaasnalns lulsuvualvgass
 anvuaas e q 51188 Teunsunansdenini 4
wivellas Iulousame 40 uns (20 §) #
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14 ua mTaunsa 6 una [8] 1 1as Ty Twusemeyiia
WINUFUNT NILAE FULNUFUNTH 22 U39 0% Tas
= @ a ' = g A
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Tag TuTa 2n 9070 52, 36, 38 Lag 34 UNT ATNRIAL
Fossa (Cryptoprocta ferox) @@J:Glu’N?fEii)El Cryptoprotinae
wuniswanlng TuTew 20 011 42 une wag Hose's
palm civet (Diplogale hosei), %Lﬁumawm (Himigalus

derbyanus) ﬂfﬂu’Nﬁ'EiE)EJ Hemigalinae wu i

TasTa Ty 2n wifu 42 e [13] azdiulddained

<

e Viverridae U8 wauIas lulguisinnuvain

Vo daao VoA
Uy !La?fWU'ﬂﬁﬂ?V\lﬁnu?uIﬂiImigﬁnwnﬂllﬂMﬂlﬂ

=4
fi® Fossa, Hose’s palm civet (183 DIHUA 1WA

ga3n3 To Influiivemed Ao

sm a t a t m sm a t
n(42)=L" 4L + AM AM ST ST 48 45| +X+Y

W30 = L7 L L LM M7 ST ST 1S

gasas Te Indluilvemeanily fio

sm

a t a t m sm a t
2n (42) = L7 +L" L AM M ST 48" 48" 48 +X+X

sm

=3 m sm a t a t m a t
N3 = L7 L7 AL+ LM M #8748 48748
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HINN 1 HUVO (dretictis binturong)

fun: http://homepage nifty.com/wildlife-chiba/mammal/civit.html
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= Nucleolar organizer region (NOR)
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18 4
1.5
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844

4.2 4

Length total arm chromosome

1234&@?3&1&1112*1%%}51’!“%2@!?
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2 4 3R Tounsuveaniive (dretictis binturong) 2n (diploid) 1N1A1 42 N4

M [l Ed

M3197 1 A1URA (mean) ANweveuu Iag Iulsudredu (Ls) 4190713 (LD anwenvedlas lulsuudasg LT)
Lﬂumﬂ!amﬂi ARAY relative length (RL) centromeric index (CI) ?h!.ﬁﬂ%‘uuiﬂﬂiﬁpu
(standard deviation, SD) YA RL 118 CI Woviilue (Arctictis binturong) MARMazMemily

910 20 1rad

Taslalwug | Ls LI LT RL+SD CI+SD vinaves | jUsnaves
i TasTulwn | Tasluleu
1 0.41 1.37 178 | 0.085+0.001 | 0.769+0.030 L a
2 0.00 1.48 1.48 0.071+0.001 1.000+0.000 L t
3 037 1.02 139 | 0.067+0.001 | 0.733+0.015 L a
4 0.22 1.08 1.30 0.062+0.003 0.83010.011 L a
5 0.51 0.78 129 | 006240004 | 0.604+0.022 L sm
6 0.00 1.27 1.27 0.061+0.001 1.000+0.000 L t
7 0.00 1.16 1.16 0.056+0.001 1.000+0.000 L t
8 0.32 0.78 1.10 0.05340.003 0.709+0.015 M a
9 0.28 0.74 1.02 0.049+0.001 0.725+0.033 M a
10 0.00 | 094 | 094 | 0045:0.002 | 1.000+0.000 M t
11 0.00 0.82 0.82 0.039+0.001 1.000+0.000 S t
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TasTalag Ls Ll LT RLASD CI+SD vwaves | jUiewes
i Taslulas | TasTulay
12 0.21 0.59 0.80 0.038+0.001 0.737+0.032 S a
13 0.00 0.78 0.78 0.037+0.001 1.000+0.000 S t
14 0.18 0.59 0.77 0.037+0.002 0.766+0.027 S a
15 0.22 0.41 0.63 0.030-+0.001 0.650+0.035 S sm
16 0.00 0.63 0.63 0.030+0.001 1.000::0.000 S t
17 0.00 0.57 0.57 0.027+0.000 1.000+0.000 S t
18 0.22 0.31 0.53 0.025+0.002 0.584+0.028 S m
19 0.13 0.38 0.51 0.024+0.001 0.745+0.031 S a
20 0.00 0.49 0.49 0.023+0.001 1.000+0.000 S t

0.52 0.74 1.26 0.060+0.001 0.587+0.037 L m
0.12 0.25 0.37 0.018+0.001 0.675+0.037 S sm
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