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Sunulaslulauuazdnsazanslolni Wudayaiiddylumsussnaumsiaduunngueasdaith lulsznalne
fimsnumsnmiugmansigaduasiaithiasann Seesilasdasiimsdnmiitalfifudayafiugu uasissendldlumsinm
3udu dolu msAnwiugmansimaduasszaaida (Viverricular indica) Tulszmalng F3agussasdiiiodnmndinnu
Taslulanuazdnuazaslalnd dhatsdatnnmudafitawnidn uazmudaiaie wisulaslulandemamsdsasad
diowdaemilgamgli 37 asmnwaidea Wunm 72 Hlw Fudnwaddemaia Taadiu-laTuTnia-fnedu-uasonseds
daumediund wamsAnwnun szuadaidiulasiulay 2n (diploid) WnAU 36 Wi ﬁﬁhmu‘[ﬂﬂu‘[ﬁuﬁugmwhﬁ'u 60
Tuwwendie uaz 59 Tuwer Taslulawsumedsznaumelaslulzmiiawmuuninanalvg 6 univ Fumzuninenalngj
8 ur azlasiunsnznalva) 6 ure WwlawunsnuuIa ¥ 2 WAL WMIBUNIAZINANEN 2 W FULMIIBUNSAAINANEN 4 Ui
pzlasiguninauianan 4 uiv wastumiruninauaidn 2 wis Tasluleugi 17 daduusniialsdlasiulyw
Toslulsdndiluriiodumuuminnnaluganniige ualaslulsunedusiiomlamuninmnana aglldhazuada
figosansTalnildadaluil

2n (36) = LM+ LS+ L2+ LU +M™, +MS™, +M2, +5™, + Taslalzaiwe

Maa: wugmansiwas aslalnd nueade
Abstract

Chromosome number and karyotype are important basic cytogenetic knowledge of wildlife animals.
In Thailand, cytogenetic study of awildliferareanimal, Small Indian Civet (Mverricular indica), has never been
studied. Thiswork therefore aims primarily to study chromosome number and karyotype of Small Indian Civet.
This basic knowledge would lead to advance cytogenetic studies on this organism. 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 and air-dried.
Conventional Giemsa's staining was applied to stain chromosomes. The results showed that the diploid numbers
of small Indian civet were 2n=36, the fundamental number (NF) are 60 chromosomesin female and 59 in male.
Thetypesof autosomeare 6 large metacentrics, 8 large submetacentrics, 6 large acrocentrics, 2 largetel ocentrics,
2 medium metacentrics, 4 medium submetacentrics, 4 medium acrocentricsand 2 small metacentrics. In addition,
a pair of chromosome 17 with clearly observable satellite chromosome. X-chromosome is the largest
submetacentric and Y chromosome is a medium tel ocentric chromosome. The karyotype formula for the Small
Indian Civet isasfollows:

2n (36) = LMg+L Mg+ 3t L L+MM,+M S ,+M3,+SM,+ sex-chromosome

Keywor ds: Cytogenetics, karyotype, Small Indian Civet (Viverricular indica)
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Jaduuazlea (Wilson and Cole, 2000) swmmdwé’miﬁmﬁaﬁ"ﬂanﬁag 11 WA 23 Nddas 129 dna
271 #H0 wayr FAunuuazlsiise (Hickman and Robert, 1994) é]'mmmdwé‘fwiﬁag”lué’ué’uﬁuLﬁaﬁﬁag 11
A laun wdgiy, wduil, Ncs‘fl,l,sﬂ@ul,tazé'miﬁ“lﬂ51,?18@, NABWIY Beue wilve, Ndlathn, ndde win,
Yadfwawau, 298378 wuaed axdt 1, 19M0ads, 1dFlanze wazaduanih

é’mﬂmqﬁ%naﬁﬁﬁ"’ﬂaﬂﬁagiﬁy’q‘gu 6 WAgoy 20 @na waz 38 le (Wilson and Cole, 2000)
dwiululssmalnewuianun 3 wddas 9 ana uaz 11 wila laun

1. wddas Paradoxurinae Usznauaieniiuen3alunse (Arctictis binturong) Biiugneais
W3DAUETTNM (Paradoxurus hermaphroditus) GIRANGED (Paguma lavata) LLaa‘:ﬁtﬁuﬂﬁ"m’l'J‘lﬂ@"N (Arctogalidia
trivirgata)

2. WALY Viverrinae Usznaumegenaulasanauau (Prionodon linsang) ¥sNaulaaaeqe (Prionodon
pardiccolor) BNAUNNFUWNG (Viverra megaspila) AeNAUNINUSBY (Viverra zibetha) LaLTENALEA
(Viverricular indica)

3. Aoy Hemigalinae Usznaudediiivih (Cynogale bennetti) wazdifiuareana (Hemigalus
derbyanus) Tamd  2ouUINd, 2541; Lekagul and McNeely, 1977, 1988; Wilson and Cole, 2000)

Falundinessatadudafthduasasmunssnstiyddsnuuasduasasdoiih w.a.2535
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Joludatndamulnagauiusiuig 3 ofla laun seuaudasansge szuaulasasuay Biuaisma
uazdalludaindamwlnagywugatedsiiuou 1 oila loun b (Ussil, 2541; aune, 2540)

twunauazunaiiad (Lekagul and McNeely, 1977, 1988) Manunlulszmdlnanvzzuadals 2

#i@tae @Aa Viverricula malaccensis malacensis Wa¢ V. m. thai 5ﬂ1ﬂm3ﬁ31ﬂ Lﬂumuﬂﬁﬁwmmgﬂ
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fidusuialuaddem dwds wih Ins wnade uasiuediiisn szuafaiidnsausindafurzuaun
waflounaidnndy wozasenanvdslifioudsiu Srdidiheans fuovamalnddiaasing
uinadee 2-3 wou vinavdsiuauddiduwnenassaden 5 wou Mudnaseuiugaududa
maduldasiadumm Umemsgaden fhdunndanlud feeulldemuavianaliiindunaw
wywdihmsiidalitnnawduihven venanilimusondamsiinfumiuldde fildnwas
Hluihiindseeninnndaniiedine q fu MFamiullesdulailddagisuans wuadaluthuasyswah
sanmiulunananduiiessins wavmaiuananhuuduld nasiundavauusuluzeniiundewalsl
03 laud wy un g da gnlad Wudu sangnefiaz 3-5 ¢ argfiutssana 8-9 1
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nasateasuazliuesan (Wurster and Benirschke, 1967, 1968) lananumsdnwmwugeans
wadraarzuada wu Hwuleslulen 2n (Awasad) AU 36 Wi ﬁa’hmuiﬂﬂu‘[wﬁugm
(fundamental number) lumwaguaziwatiiaunnu 64 Taslulausumealsznauadalasiulansiommzunsn
WaLFULNNILTUNSN 26 uvn Fliaazlasigunsn wasduoslasirunsn 8 uns laslulauiwdwudn
Tostulaudndusiawmuuninanelg wazlaslulannaduriioaslaswundnumnenars sansaias
asnueIssInemeRugnssn fa wulasTulauiifuuamiialavilasTulandinnu 2 uis (1 @)

NNMINTNFBUBNANTNUINE WUNANBNUMSEnnWugmaasmasuawzuadoiios 2 a0
wasfanuhiinsnumsnmniugmanfasludainedlundusue Sifiu waznilve dedaluil 2eddas
Viverrinae Lo small-spotted genet (Genetta genetta), African civet (Civettictis civetta), FsNaUaaaLou
WAt Cryptoprotinae 1éun Fossa (Cryptoprocta ferox) WAt Hemigalinae laun Hose's palm civet
(Diplogale hoset), Biiuanene 2deae Nandiniinae LAuA African palm civet (Nandinia binotata) wazedeag
Paradoxurinae leiun wilza, Biiiutame, Biiue3a aansnumsdneuas sd-agsuszane (Ray-Chaudhuri
et al., 1966); Nasamdsuazliuasan (Wurster and Benirschke, 1967, 1968); MauazAaie (Wada et al.,
1983); WiNuazAne (Wang et al., 1984); anNNBUaza13d (Masashi and Harumi, 1993)
Janaunsaiuaziznig

dathadaaiildlumsinmnldnnazuadomeay 2 & wosweids 2 & Adsseglusudaiide
wniden Swierays warmudaiode Saniangunwamnues imsasiuidaslesldinaienannide
Nndutdaaduinadiae tulunaseguannmdzuie 10 Jaddas ﬁmsqmﬂaﬂwﬁmﬁaﬂaﬁu
msuieizendan masmilumsnaassudseanlaiy 2 dw dadaluil

ML
° 4 P A o a ¢ o ac 3
mmsunziasaadiiiadaansiei-anilnlsd naaudasnanismslunyuduss anus (2540)
MEITNMSINzIEENEaaiadanuNNNEaaUSnanias denaluil

mazAsaEad

Tamnamnziasugadifiodanmziionsidula 1640 fifmanssdumautaead da Mdne
(IWloBiiiangdfiu) anudndu 29 lddserznadaduiu 0.5 iaddas weaatlunadsdaanienns
dendenmnaas 5 faaans ﬂﬂugiﬂuﬁ'qmwgﬁ 37 ssmnwaides iimsuaulasenlysd 5% ilaasunm
Fuienwed fe 9l 72 hmsveassasaralaaddu usnhluunluguadadn 30 wii

msiRuiead

Wmsuenaznaufindansannnennsiasuden Taathiniumdesd 1,200 sau/andt Junm
10 Wit udrgadlaie nndurnligaswah Tasdn 0.075 Tuasluuaadauaaalsdinn 10 dadaas
adluncnauras uarundaludn 30 wIH walvinsuente llunaBeneaalssoan lagiily
Huwdesdl 1,200 sau/nil Wunm 10 ni wdgadulais msesazedlasmaduhmeiged
Afldunanvasmuea : nsaeBdnuEngy sasdu 3 1 mseduzedian auldasazarsiila
aziinznaumadniuvann MNLUBEaEsazEaznaUTasEinEanUsNes 20 lulasans asuudlad
faaladluste dondlaslulonuuuaudndied@nid 109 dunm 15 il hmsaredeandratlszih
fealadliude udniluanaseulaslulaudendasyanssamiuuuliua
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msasadaulasiulau

msaaEenwadnimsutaradszozma filaslulawliduvsssnuiulluazimsnszaned
yoalaslulanlaidounuiy saamlaslulonrzuadamagduazineddismeaz 20 wad Anwlaslalan
muuuvrasiueniay  (2532) Tagmsmeanuenvasuulaslulznsaegn (length long, L1) 27981 (length
short, Ls) ¥nmsdnamnamanuemeslasiulauuaazunia (length total, LT) @ relative length (RL) waz@)
centromeric index (CI) W§1hen LI, Ls, LT, RL uay CI 7031aslaulaaiia 20 1wad ameninag (mean) then
RL waz CI mm@iuﬁ'mmummgm (standard deviation, SD)

HAMIANHILAZINTUMANITANY

msdnWugMansrasuawzNaEe wuh Fxuadeiisnnulasiulyy 2n (Fwassd) whiu 36 wiis
Fa00ARDIRUTIBNUMSANIIY Nasanaiuariiiuadan (1967, 1968) Mlasrsruhrzuaie
fnnulasllay 2n whdu 36 wie wasdlamahmaBsuisuinulashilauiudaiiedlunedinessa
%ﬂtﬂmqmamﬁuﬁummﬁm R Small-spotted Genet, African Civet, Fossa, Hose's Palm Civet, African
Palm Civet, %28, duiuiNaiy, Biueda, senawlatasnay wazdwivarewe wuhiiuulaslulywy
on WNAU 52, 38, 42, 42, 38, 42, 42, 44, 34 war 42 Wi muaeu sudiulendailundinessa
fianuvanvarszasinnulaslulen Tesaziidnuleslulauegludn 34-52 us wazzzua@aisinu
Iﬂﬂui‘ﬁ&lﬁlﬁLﬁﬂﬁuﬁuﬁﬂfﬁﬁﬂﬂlﬂiuﬂﬂfs‘]nai{%?ll (Ray-Chaudhuri et al., 1966; Wurster and Benirschke, 1967,
1968; Wada et al., 1983; Wang et al., 1984; Masashi and Harumi, 1993) Mwlaslulay
Nniadazazamg waza3lalnluaszuadamaduasnads uansdamwi 1 was 2

ardrulastalaaiugiuil waasdeiruuauveddaslaloaninualulaslalsuinaasd
fianudaalunsiavandenmswdsuudalassaevaslasialaniitioanmsnas wazdiiamnns
saslaslulandoflund wazanadeoiu wuhasuadaisunulaslulsuiugiushiy 60 Tumeds
war 59 lutwes FUANEI9INIIBIUNITANBI2EY asTinasuazTiundai (1967, 1968)
fnsnuhezuadaiinnuleslalanfiuguriiy 64 veluwaguasiwads wuiuandi
nnmsnmeseillulaslulangd 5, 13 waslaslulon Y wasilamahmsiauiisuinulesiuly
ﬁugmﬁuﬁmﬁ'ﬁagﬂmqﬁ%naﬁﬁ Fadlunedidefufuszunde fia Small-spotted Genet, African Civet, Fossa,
Hose's Palm Civet, African Palm Civet, %78, difiuzNang, duiiueda, senaulaiasnoy uwasdiiuaame
wmhﬁﬁwuau‘[ﬂﬂu‘[ﬁuﬁugmtmﬁu 100, 72, 70, 66, 66, 66, 66, 68, 66 Waz 70 LULWAKLAZLNALY
REGRLY srtfiulddailunedinesss  fenuvarnuarszesiruvaulasialeuitugiu
Togazdidnnulashulsuiiugiuagluin 66-100 uaznnmsanmlussinuhosuadaiinnulaslalay
Nupuilivhiududaiiedlhnedinassas mwdclaunsuuasuaiio waasdamni 3

yruaFailaslulawsramefivsznaudralaslulavsiiowniguninamalvg 6 wis
FULNMILBUNINAWIAlre 8 une  azlaswunsnzuialva 6 uns lawuninawialva 2 uns
LUMILBUNTATUIANEIN 2 WA FULNNLZIUNINIUIANGN 4 une arlasigun3nauIanaly 4 ung
waslIMIEEUNINIIALEn 2 wiv aziulahrzuadeilaslulawsemennyiia (wmun3n Fuwm
wunin aglaswunin wasnlarunin) waznnawa (v nane waztdin) Feuandrfuseau
msdnpes nasampiuariiuedan (1967, 1968) Hnenuhszuadailaslulsunemeniiowmumunsn
waTFUNIIEUNSN 26 Wil linezlasmuninuazduazlasunin 8 wil
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nnmsfnmluadiiinuhszuadoiiniammnemaiugnssy Taewuhlaslulangd 17 (1 ¢)
Sodluusniialasilasiulen (fusnawas nucleolar organizer region, NOR) #9a0aaaaefuenumsin
209 Nosamasuaziiuedan (1967, 1968) nlanenuihrzuadailasiulaniuusnialarilaslalax
P 2 us (1 @')u,axl,fjamiﬁ"umsl,ﬂ%‘auLﬁﬂuﬁuﬁmiﬁaélmqﬁ%na%@'{ 1@wn African Civet, Fossa, Hose’s
Palm Civet, African Palm Civet, 328, duiud N8I, BLHiuATe, seuaudadalswoy wazduiy
mama wuhilaslulanfiduuanialanlaslulandiuau 2 wis (1 @) 8ntiu Small-Spotted Genet

T
I ] P

AugniialavilasTulousuon 4 uie (2 ?) aziulandniluredinessa drumnaziivaniialad
Taslulgadnnou 2 uns (1 ¢)

mﬂmﬁ‘hmaﬁﬁagﬂusmzmmtﬂﬂwawxmL%mwmjuaxmmﬁmwmx 20 s WMNTINVING
vaslasTulaadiimheafuudiuns wuhlaslulsuwewsuadoiidmasamuenmeswulasialnuiedu (Ls)
anugnasurulasiulyndney (L) anwenvaslasiulyauudazg (LT) @) relative length (RL)
@ centromeric index (CI) LLasz‘ﬁ'mmummgm (SD) 2991 RL uaz CI amsNh 1
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mMaai 1 anedsanueaswulaslulaadngy (Ls) e (L) annezadasiulowudazd (LT) Wumudns
@adY relative length (RL) centromeric index (CI) ﬂ'uﬁmmummgm (standard deviation, SD) 2841 RLuWaz CI
2BENOLEN (WAuazWALENAaT 20 Wad

Taslulangil Ls LI LT RL*SD CItsD  wwnavadlasiulyn sUzaslaslulay
1 027 039 119 0.038+0.003 0.781+0.012 L a
2 047 064 112 0.036+0.001 0.571+0.019 L m
3 0.31 069 100 0.0820.001 0.690£0.024 L sm
4 022 077 099 0.0820.002 0.77740.017 L a
5 004 094 098 0.081+0.001 0.959:£0.025 L t
6 0.30 066 096 0.081+0.001 0.6870.025 L sm
7 042 053 059 0.0800.001 0.55740.023 L m
8 021 071 092 0.0290.002 0.77140.023 L a
9 020 o062 091 0.0290.001 0.681:0.024 L sm
10 020 061 090 0.0290.001 0.677+0.028 L sm
1 0.36 053  0.89 0.0290.001 0.595+0.019 L m
12 025 052  0.77 0.0250.002 0.6750.030 M sm
13 013 056  0.69 0.0220.001 0.811+0.881 M a
14 014 052 066 0.021+0.001 0.787+0.026 M a
15 030 034 064 0.020£0.001 0.531+0.022 M m
16 020 044 064 0.020£0.001 0.6870.025 M sm
17 020 020 040 0.013+0.001 0.500+0.010 s m
X 0.37 086 124 0.040+0.004 0.693+0.031 L sm
Y 005 071 076 0.0240.002 0.934+0.001 M t

L o Taslulgomnelugiidieads LT snnnh 0.82 wudins

M fe TasTulsmunanansiiidniads LT agsswing 0.62 §9 0.82 wufims
S fo Taslulzanadniiidmae LT vaenh 0.62

m fa Taslulaurfiaumizundn

sm fa Taslulzusfiaduamaunsa

a fa Tasllnuaiinaslasirunin

t #o laslulnwafiomlawunsn

& o s o¢a P a ' P &, a
gzuaraiilaslulaudndilusiioguimmuuninanalugannige wazlaslulannaluyie
WBEBUNSNZINANTN TUANGNAUTENUMIANZDY Nasanasuazliuaian (1967, 1968) Nenu-
v < = < CORd a a ] < a
Mrzuatadilasluloudndiluniiotunigunsnauialve) wazlaslalanneduziia
azlasuningmanany wazilalSauiisunudainegluredites3a laun Small-Spotted Genet,
African Civet, Fossa, Hose's Palm Civet, African Palm Civet, ﬂﬂ?la, ﬁtﬁui’l"ma’lﬂ, ﬁLﬁuLﬂ%a, Fruaulay
Meuay wazdiumeame wuniilaslulaudndidusiawmeunininaluamianan wazlaslalsune
Wuziiawmuruninvseazlasunsnanadnvsanan
=2 a o & X v v v < A a | [ &
nnmsinITeasiiiaglanuhnzsadeiigasaslalnd aeialuil
gasaslalnluzuadanesy fa
2n (36)= LM +Lsmo+L3+ Li,+ MMy +MS™, + M2, +S™,+X+Y
%30 = LM +Lsmo+La + L+ MM+ Mom, + M2, + Mt +Sm,



Naresuan University Journal 2005; 13(2) 9

goseslalnilyzuadonweiis fo
2n (36) = LM +LsM +L3+ Li,+ MMy +MS™, + M2, +S™,+X+X
en) - Lm6+Lsm10+La6+ Lt2+Mm2+Msm4+Ma4+Sm2
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