
°“√»÷°…“§“√‘‚Õ‰∑ªá¢ÕßÕ’‡ÀÁπ‡§√◊Õ (Paguma lavata) ¥â«¬‡∑§π‘§

°“√¬âÕ¡ ’·∫∫∏√√¡¥“ ·≈–·∂∫ ’·∫∫®’

Õ≈ß°≈¥ ·∑πÕÕ¡∑Õß
1
  «‘«√√∏πå ·°àπ “

2
 ·≈– ‡√◊Õß«‘∑¬å ∫√√®ß√—µπå

 3

Abstract
Tanomtong, A.1, Kaensa, W.1 and Bunjongrat, R.2

A study on karyotype of masked palm civet (Paguma lavata)

by conventional staining and G-banding method
Songklanakarin J. Sci. Technol., 2006, 28(4) : 753-764

This is a karyotypic study of the masked palm civet, Paguma lavata (Carnivora, Viverridae). Blood

samples were taken from one male and two females kept in Khao Khiew Open Zoo. After the standard whole

blood lymphocyte culture at 37ºC for 72 h. in presence of colchicine, metaphase spreads were prepared on

microscopic slides and air-dried. Conventional staining and G-banding method were applied to stain the

chromosome. The results showed that the number of diploid chromosomes of masked palm civet was 2n =

44, the fundamental number (NF) was 72 in the male and female. The type of autosomes were 2 large meta-

centric, 6 large submetacentric, 6 large acrocentric, 2 large telocentric, 2 medium metacentric, 2 medium

submetacentric,  2 medium acrocentric,  8 medium telocentric,  2 small metacentric, 2 small submetacentric,

2 small acrocentric and 6 small telocentric chromosomes. In addition, there was a pair of chromosome 17
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with clearly observable satellite chromosome. X-chromosome is a large submetacentric and Y chromosome

is  the  smallest  submetacentric  chromosome.  From  the  G-banding  technique,  the  number  of  bands  and

locations of G-band in masked palm civet was 141 and each chromosome pair could be clearly differentiated.

The karyotype formula for the male and female masked palm civet is as follows:
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°“√»÷°…“§“√‘‚Õ‰∑ªá¢ÕßÕ’‡ÀÁπ‡§√◊Õ „™âµ—«Õ¬à“ß —µ«å‡æ»ºŸâ 1 µ—« ·≈–‡æ»‡¡’¬ 2 µ—« ®“° «π —µ«å‡ªî¥‡¢“

‡¢’¬«  ‡µ√’¬¡‚§√‚¡‚´¡¥â«¬°“√‡æ“–‡≈’È¬ß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑’ËÕÿ≥À¿Ÿ¡‘ 37
o
C ‡ªìπ‡«≈“ 72 ™¡.  ‡°Á∫‡°’Ë¬«‡´≈≈å

¥â«¬‡∑§π‘§‚§≈™‘´‘π-‰Œ‚ª‚∑π‘§-øî°‡´™—Ëπ-·Õ√å¥“√å¬Õ‘ß ¬âÕ¡ ’‚§√‚¡‚´¡¥â«¬‡∑§π‘§°“√¬âÕ¡ ’·∫∫∏√√¡¥“·≈–

°“√¬âÕ¡·∂∫ ’·∫∫®’  º≈°“√»÷°…“æ∫«à“Õ’‡ÀÁπ‡§√◊Õ¡’®”π«π‚§√‚¡‚´¡ 2n (diploid) ‡∑à“°—∫ 44 ·∑àß ¡’®”π«π

‚§√‚¡‚´¡æ◊Èπ∞“π (NF) ‡∑à“°—∫ 72 „π‡æ»‡¡’¬·≈–‡æ»ºŸâ  ‚§√‚¡‚´¡√à“ß°“¬ª√–°Õ∫¥â«¬‚§√‚¡‚´¡™π‘¥‡¡∑“-

‡´π∑√‘°¢π“¥„À≠à 2 ·∑àß ´—∫‡¡∑“‡´π∑√‘°¢π“¥„À≠à 6 ·∑àß Õ–‚§√‡´π∑√‘°¢π“¥„À≠à 6 ·∑àß ‡∑‚≈‡´π∑√‘°

¢π“¥„À≠à 2 ·∑àß  ‡¡∑“‡´π∑√‘°¢π“¥°≈“ß 2 ·∑àß  ´—∫‡¡∑“‡´π∑√‘°¢π“¥°≈“ß 2 ·∑àß  Õ–‚§√‡´π∑√‘°¢π“¥

°≈“ß 2 ·∑àß ‡∑‚≈‡´π∑√‘°¢π“¥°≈“ß 8 ·∑àß ‡¡∑“‡´π∑√‘°¢π“¥‡≈Á° 2 ·∑àß ´—∫‡¡∑“‡´π∑√‘°¢π“¥‡≈Á° 2 ·∑àß

Õ–‚§√‡´π∑√‘°¢π“¥‡≈Á° 2 ·∑àß ‡∑‚≈‡´π∑√‘°¢π“¥‡≈Á° 6 ·∑àß ‚§√‚¡‚´¡§Ÿà∑’Ë 17 ®—¥‡ªìπ satellite chromosome

‚§√‚¡‚´¡‡ÕÁ°´å‡ªìπ™π‘¥´—∫‡¡∑“‡´π∑√‘°¢π“¥„À≠à ·≈–‚§√‚¡‚´¡«“¬‡ªìπ™π‘¥´—∫‡¡∑“‡´π∑√‘°¢π“¥‡≈Á°¡“°

∑’Ë ÿ¥ °“√¬âÕ¡ ’‚§√‚¡‚´¡·∫∫·∂∫ ’®’ æ∫«à“Õ’‡ÀÁπ‡§√◊Õ¡’®”π«π·∂∫ ’∑’Ë‡°‘¥¢÷Èπ∑—ÈßÀ¡¥ 141 ·∂∫ ’ ·≈– “¡“√∂∑’Ë

®–·¬°§«“¡·µ°µà“ß¢Õß‚§√‚¡‚´¡·µà≈–§Ÿà‰¥âÕ¬à“ß™—¥‡®π Õ’‡ÀÁπ‡§√◊Õ¡’ Ÿµ√§“√‘‚Õ‰∑ªá ¥—ßµàÕ‰ªπ’È
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Wilson ·≈– Cole (2000) √“¬ß“π«à“ —µ«å°‘π‡π◊ÈÕ
∑—Ë«‚≈°¡’Õ¬Ÿà 11 «ß»å 23 «ß»å¬àÕ¬ 129  °ÿ≈ 271 ™π‘¥
Hickman ·≈– Robert (1994) ¬—ß√“¬ß“π«à“ —µ«å∑’ËÕ¬Ÿà„π
Õ—π¥—∫°‘π‡π◊ÈÕ∑’Ë¡’Õ¬Ÿà 11 «ß»å ‰¥â·°à «ß»å ÿπ—¢ «ß»åÀ¡’ «ß»å
·√§§Ÿπ·≈– —µ«å∑’Ë„°≈â‡§’¬ß «ß»åÕ’‡ÀÁπ ™–¡¥ À¡’¢Õ «ß»å
‰Œ¬’π“ «ß»å‡ ◊Õ ·¡« «ß»åæ—ßæÕπ «ß»å«’´÷≈ ·∫¥‡®Õ√å
 –§—ß π“° «ß»å«Õ≈√—  «ß»å ‘ß‚µ∑–‡≈ ·≈–«ß»å·¡«πÈ”

 —µ«å„π«ß»åÕ’‡ÀÁπ ™–¡¥ ·≈–À¡’¢Õ (Viverridae)

∑—Ë«‚≈°¡’Õ¬Ÿà∑—Èß ‘Èπ  6 «ß»å¬àÕ¬  20  °ÿ≈  ·≈–  38 ™π‘¥
(Wilson and Cole, 2000)  ”À√—∫„πª√–‡∑»‰∑¬æ∫
∑—ÈßÀ¡¥ 3 «ß»å¬àÕ¬ 9  °ÿ≈ ·≈– 11 ™π‘¥ ‰¥â·°à «ß»å¬àÕ¬

Paradoxurinae ª√–°Õ∫¥â«¬ À¡’¢ÕÀ√◊Õ∫‘πµÿ√ß (bin-

turong, Arctictis binturong)  Õ’‡ÀÁπ¢â“ß≈“¬À√◊ÕÕ’‡ÀÁπ
∏√√¡¥“  (Asian  palm  civet,  Paradoxurus  herma-

phroditus)  Õ’‡ÀÁπ‡§√◊Õ (masked palm civet, Paguma

lavata) Õ’‡ÀÁπÀπâ“¢“«ÀŸ¥à“ß (small-toothed palm civet,

Arctogalidia trivirgata) «ß»å¬àÕ¬ Viverrinae ª√–°Õ∫
¥â«¬™–¡¥·ª≈ß≈“¬·∂∫ (banded linsang, Prionodon

linsang) ™–¡¥·ª≈ß≈“¬®ÿ¥ (spotted linsang, Priono-

don pardiccolor) ™–¡¥·ºß —πÀ“ß¥” (large-spotted

civet, Viverra megaspila) ™–¡¥·ºßÀ“ßª≈âÕß (large

Indian civet, Viverra zibetha) ·≈–™–¡¥‡™Á¥ (small
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°“√»÷°…“§“√‘‚Õ‰∑ªá¢ÕßÕ’‡ÀÁπ‡§√◊Õ (Paguma lavata)

Õ≈ß°≈¥  ·∑πÕÕ¡∑Õß ·≈–§≥–755

Indian civet, Viverricular indica)    ·≈–«ß»å¬àÕ¬
Hemigalinae  ª√–°Õ∫¥â«¬  Õ’‡ÀÁππÈ”  (otter  civet,

Cynogale bennettii) ·≈–Õ’‡ÀÁπ≈“¬≈“¥ (banded palm

civet, Hemigalus derbyanus) ( ¡™“¬, 2540; ‚Õ¿“ ,

2541;  Lekagul and McNeely, 1977, 1988;  Wilson

and Cole, 2000)

Lekagul ·≈– McNeely (1977, 1988) √“¬ß“π
«à“Õ’‡ÀÁπ‡§√◊Õ∑—Ë«‚≈°¡’∑—ÈßÀ¡¥ 14 ™π‘¥¬àÕ¬  ”À√—∫„π
ª√–‡∑»‰∑¬æ∫‰¥â 2 ™π‘¥¬àÕ¬ ‰¥â·°à Paguma lavata

robusta ·≈– Paguma lavata intrudens  Õ’‡ÀÁπ‡§√◊Õ
¡’¢π“¥∑’Ë§àÕπ¢â“ß„À≠à°«à“Õ’‡ÀÁπ™π‘¥Õ◊ËπÊ  ¡’¡à“πµ“‡ªìπ
 ’πÈ”µ“≈·°¡·¥ß  Õ’‡ÀÁπ‡§√◊Õ¡’ ’ —πº—π·ª√¡“°  ∫“ßµ—«
¡’ ’§àÕπ¢â“ß¢“« ∫“ßµ—«¡’ ’πÈ”µ“≈‰À¡â ∫“ßµ—«¡’Àπâ“ ’¢“«
π«≈ ‰¡à¡’®ÿ¥À√◊Õ·∂∫ ’¥”µ“¡≈”µ—« ·µà∫“ßµ—«¡’ ’πÈ”µ“≈∑’Ë
√Õ∫Ê ¢Õ∫µ“  ¡’Àπ«¥‡ªìπ‡ âπ¬“« ’¢“«∫√‘‡«≥ª“°·≈–
·°â¡ À≈—ßÀŸ·≈–À≈—ß§Õ¡—°¡’ ’‡¢â¡ µ—«ºŸâ¡—°¡’¢π“¥„À≠à°«à“
µ—«‡¡’¬‡≈Á°πâÕ¬ §«“¡¬“«≈”µ—«·≈–À—« 50-76 ´¡. §«“¡
¬“«À“ß 50-63 ´¡. πÈ”Àπ—°µ—«ª√–¡“≥ 3-5 °°. æ∫Õ¬Ÿà
‰¥âÀ≈“¬ ¿“æµ—Èß·µà™“¬ªÉ“„°≈â∫â“π¡πÿ…¬å®π∂÷ßªÉ“¥ß¥‘∫
ÕÕ°À“°‘π‡«≈“°≈“ß§◊π æ∫∫πµâπ‰¡â¡“°°«à“∫πæ◊Èπ¥‘π
°‘πÕ“À“√‰¥â∑—Èßæ◊™·≈– —µ«å  ‰¥â·°à  º≈ ÿ°¢Õßæ«°‰∑√
¡–‡¥◊ËÕ π° ·¡≈ß ´“° —µ«å ‡ªìπµâπ µ—Èß∑âÕßπ“πª√–¡“≥

60 «—π ÕÕ°≈Ÿ°§√—Èß≈– 2-4 µ—« Õ“¬ÿ¬◊πª√–¡“≥ 15 ªï „π
 ¿“æ°√ß‡≈’È¬ß (Lekagul and McNeely, 1977, 1988)

®“°°“√µ√«® Õ∫‡Õ° “√°“√»÷°…“  æ∫«à“  ¡’
√“¬ß“π°“√»÷°…“æ—π∏ÿ»“ µ√å‡´≈≈å¢Õß —µ«å∑’ËÕ¬Ÿà„π«ß»å¬àÕ¬
Paradoxurinae §◊Õ Õ’‡ÀÁπ‡§√◊Õ Õ’‡ÀÁπ∏√√¡¥“ ·≈–À¡’¢Õ
¥—ß√“¬ß“π°“√»÷°…“¢Õß Ray-Chaudhuri  ·≈–§≥–
(1966 ); Wurster ·≈– Benirschke (1967, 1968); Wada

·≈–§≥– (1983); Wang ·≈–§≥– (1984); Masashi ·≈–
Harumi (1993) (Table 1)  ”À√—∫„πª√–‡∑»‰∑¬¬—ß‰¡à¡’
√“¬ß“π°“√»÷°…“æ—π∏ÿ»“ µ√å‡´≈≈å¢ÕßÕ’‡ÀÁπ‡§√◊Õ¡“°àÕπ
®÷ß§«√∑’Ë®–µâÕß¡’°“√»÷°…“‡æ◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫°—∫
√“¬ß“π°“√»÷°…“∑’Ë¡’¡“°àÕπÀπâ“π’È  °“√»÷°…“„π§√—Èßπ’È
„™â‡∑§π‘§°“√‡æ“–‡≈’È¬ß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«  °“√¬âÕ¡ ’
‚§√‚¡‚´¡·∫∫∏√√¡¥“·≈–·∂∫ ’·∫∫®’ º≈®“°°“√»÷°…“
®–∑”„Àâ‰¥â¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß¥â“πæ—π∏ÿ»“ µ√å‡´≈≈å¢Õß
Õ’‡ÀÁπ‡§√◊Õ„πª√–‡∑»‰∑¬ ‡æ◊ËÕ∑’Ë®–π”‰ª„™â„π°“√‡ª√’¬∫
‡∑’¬∫§«“¡ —¡æ—π∏å∑“ß‚§√‚¡‚´¡¢Õß —µ«å„π«ß»åÕ’‡ÀÁπ
™–¡¥ ·≈–À¡’¢Õ „πª√–‡∑»‰∑¬µàÕ‰ª„πÕπ“§µ

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë„™â„π°“√»÷°…“ ‰¥â®“°Õ’‡ÀÁπ‡§√◊Õ

Table 1. Karyotypic studies of animal species in the subfamily Paradoxurinae (Carnivora, Viverridae).

Species 2n NF m+sm a+sa t+st X Y Reference

Binturong 42 66 in male 22 18 - m(M) m(S) Wurster and Benitrschke
(Arctictis binturong) and female (1967, 1968)

Asian palm civet 42 - 20 - 20 m(M) sm(S) Ray-Chaudhuri et al. (1966)
(Paradoxurus 42 66 in male 22 18 - m(M) - (S) Wurster and Benitrschke
hermaphroditus) and female (1967, 1968)

Masked palm civet 44 - - - - - - Wada et al. (1983)
(Paguma lavata) 44 68 in male 22 20 - m(M) sm(S) Wurster and Benitrschke

and female (1967, 1968)
44 69 in male 24 18 - m(-) a(-) Wang et al. (1984)

68 in female
44 66 in male 8 18 16 m(-) m(-) Masashi and Harumi

and female (1993)

Remark : 2n = diploid number, NF = fundamental number, m = metacentric, sm =submetacentric,

a = acrocentric, sa = subacrocentric, t = telocentric, st = subtelocentric, X = X-chromosome,

Y = Y-chromosome, M = medium chromosome and S = small chromosome
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‡æ»ºŸâ 1 µ—« ·≈–‡æ»‡¡’¬ 2 µ—« ∑’Ë‡≈’È¬ßÕ¬Ÿà„π «π —µ«å‡ªî¥
‡¢“‡¢’¬« ∑”°“√‡®“–‡°Á∫‡≈◊Õ¥‚¥¬„™â‡∑§π‘§ª√“»®“°‡™◊ÈÕ
(aseptic technique) ®“°À≈Õ¥‡≈◊Õ¥¥”∫√‘‡«≥≈”§Õ
(jugular vein) ‡°Á∫„πÀ≈Õ¥ ÿ≠≠“°“» (vacuum tube)

¢π“¥  10  ¡≈.  ∑’Ë∫√√®ÿ “√  heparin  ‡æ◊ËÕªÑÕß°—π°“√
·¢Áßµ—«¢Õß‡≈◊Õ¥  ·≈â«∑”°“√·™à„π°√–µ‘°πÈ”·¢Áßµ≈Õ¥
°“√‡¥‘π∑“ß®π∂÷ßÀâÕßªØ‘∫—µ‘°“√  °“√¥”‡π‘π°“√∑¥≈Õß
·∫àßÕÕ°‰¥â‡ªìπ 2  à«π §◊Õ

1. °“√‡µ√’¬¡‡´≈≈å

∑”°“√‡æ“–‡≈’È¬ß‡´≈≈å ‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ T-

lymphocyte ∑’Ë¥—¥·ª≈ß¡“®“°«‘∏’°“√„π¡πÿ…¬å¢Õß Õ¡√“
(2540) ¥â«¬«‘∏’°“√‡æ“–‡≈’È¬ß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«®“°‡≈◊Õ¥
ª√‘¡“≥πâÕ¬ (whole blood microculture)

1.1 °“√‡æ“–‡≈’È¬ß‡´≈≈å
1) ‡µ√’¬¡Õ“À“√‡æ“–‡≈’È¬ß‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«™π‘¥  RPMI  1640  ∑’Ë¡’ “√°√–µÿâπ°“√·∫àß‡´≈≈å
(mitogen)  §◊Õ  PHA  (phytohemagglutinin)  §«“¡
‡¢â¡¢âπ 2% π” stock Õ“À“√·∫àß≈ß„π¢«¥Õ“À“√‡≈’È¬ß
‡¡Á¥‡≈◊Õ¥¢“«¢«¥≈– 5 ¡≈.

2) π”‡≈◊Õ¥Õ’‡ÀÁπ‡§√◊Õ®”π«π 0.5 ¡≈. À¬¥
≈ß„π¢«¥‡æ“–‡≈’È¬ß   ‡¢¬à“„Àâ “√≈–≈“¬·≈–‡≈◊Õ¥‡¢â“°—π
ªî¥Ω“¢«¥À≈«¡Ê π”‰ª∫à¡„πµŸâÕ∫ (incubator) ∑’ËÕÿ≥À¿Ÿ¡‘
37ºC ∑’Ë¡’§“√å∫Õπ‰¥ÕÕ°‰´¥å 5% ·≈–∑”°“√‡¢¬à“‡≈◊Õ¥
∑ÿ°‡™â“·≈–∑ÿ°‡¬Áπ

3) ‡¡◊ËÕ§√∫‡«≈“‡°Á∫‡°’Ë¬«‡´≈≈å§◊Õ ™—Ë«‚¡ß∑’Ë
72 ∑”°“√À¬¥ “√≈–≈“¬ Colchicine ‡¢¬à“‡∫“Ê „Àâ‡¢â“
°—π  ·≈â«π”‰ª∫à¡„πµŸâ∫à¡µàÕÕ’° 30 π“∑’

1.2 °“√‡°Á∫‡°’Ë¬«‡´≈≈å
1) ∑”°“√¬â“¬ “√≈–≈“¬‡≈◊Õ¥®“°¢«¥‡æ“–

‡≈’È¬ß‡≈◊Õ¥≈ß„πÀ≈Õ¥ªíòπ‡À«’Ë¬ß (graduated centrifuge)

¢π“¥ 12 ¡≈. π”¡“ªíòπ‡À«’Ë¬ß∑’Ë 1,200 √Õ∫/π“∑’ ‡ªìπ
‡«≈“ 10 π“∑’ ·≈â«∑”°“√¥Ÿ¥ à«π„  (supernatant) ∑‘Èß

2) ∑”„Àâ‡´≈≈åæÕßµ—« ‡æ◊ËÕ∑’Ë‚§√‚¡‚´¡®–¡’
°“√°√–®“¬µ—«¥’  ‚¥¬∑”°“√À¬¥ 0.075 M KCl ∑’Ë‡ªìπ
hypotonic solution ®”π«π 10 ¡≈. ≈ß„πµ–°Õπ‡´≈≈å
∑”°“√º ¡„Àâ‡¢â“°—π¥â«¬ vortex mixture ·≈â«∫à¡µàÕ‰ª
Õ’° 30 π“∑’

3) ‡¡◊ËÕ§√∫°”Àπ¥∑”°“√·¬°‡Õ“ KCl ÕÕ°
‚¥¬π”‰ªªíòπ‡À«’Ë¬ß∑’Ë 1,200 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 10 π“∑’
·≈â«∑”°“√¥Ÿ¥ à«π„ ∑‘Èß

4) ∑”°“√µ√÷ß‡´≈≈å (fix) ‚¥¬°“√‡µ‘¡πÈ”¬“
µ√÷ß‡´≈≈å∑’Ë·™à‡¬Áπ·≈–‡µ√’¬¡„À¡à‡ ¡Õ (fresh cold fix-

ative) ∑’Ë¡’Õ—µ√“ à«π¢Õß methanol : glacial acetic acid

‡ªìπ 3 : 1 „™âÀ≈Õ¥À¬¥  À¬¥πÈ”¬“µ√÷ß‡´≈≈å∑’≈–À¬¥
æ√âÕ¡°—∫º ¡‡´≈≈å„Àâ‡¢â“°—∫ “√≈–≈“¬¥â«¬ vortex mix-

ture ‡µ‘¡®π‰¥âª√‘¡“µ√ª√–¡“≥ 8 ¡≈. π”‰ªªíòπ‡À«’Ë¬ß∑’Ë
1,200 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 10 π“∑’ ∑”°“√¥Ÿ¥ à«ππÈ”¬“
µ√÷ß‡´≈≈å¥â“π∫π∑‘Èß

5) ∑”´È”„π¢âÕ 4 Õ’° ‚¥¬§àÕ¬Ê ≈¥ª√‘¡“µ√
πÈ”¬“µ√÷ß‡´≈≈å∑’Ë„™â·µà≈–§√—Èß≈ß   ®”π«π§√—Èß¢÷ÈπÕ¬Ÿà°—∫
§«“¡„ ¢Õß “√≈–≈“¬  ∑”´È”®π‰¥â “√≈–≈“¬∑’Ë„ ·≈–¡’
µ–°Õπ‡´≈≈å∑’Ë°âπÀ≈Õ¥ ∑”°“√¥Ÿ¥ “√≈–≈“¬¥â“π∫π∑‘Èß
®π‡°◊Õ∫À¡¥  ·≈â«∑”°“√‡µ‘¡πÈ”¬“µ√÷ß‡´≈≈å≈ß‰ªÕ’° 1

¡≈.  ∑”°“√º ¡„Àâ‡¢â“°—π
6) „™â micropipette ¥Ÿ¥ “√≈–≈“¬µ–°Õπ

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«ª√‘¡“µ√ 20 ‰¡‚§√≈‘µ√ ≈ß∫π ‰≈¥å∑’Ë
 –Õ“¥·≈–‡¬Áπ®—¥  ∑”°“√º÷Ëß ‰≈¥å„Àâ·Àâß (air dry tech-

nique)

7) ¬âÕ¡ ’‚§√‚¡‚´¡·∫∫∏√√¡¥“ (convent-

ional staining) ¥â«¬ ’ Giemsa's 10% ‡ªìπ‡«≈“ 15 π“∑’
∑”°“√≈â“ß ’ÕÕ°¥â«¬πÈ”ª√–ª“ º÷Ëß ‰≈¥å„Àâ·Àâß ·≈â«π”‰ª
»÷°…“µàÕ¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫„™â· ß™π‘¥∂à“¬√Ÿª‰¥â

2. °“√µ√«® Õ∫‚§√‚¡‚´¡

∑”°“√§—¥‡≈◊Õ°‡´≈≈å∑’Ë¡’°“√·∫àß‡´≈≈å√–¬–‡¡∑“‡ø 
(metaphase) ∑’Ë¡’‚§√‚¡‚´¡‰¡à —ÈπÀ√◊Õ¬“«‡°‘π‰ª  ·≈–
¡’°“√°√–®“¬µ—«¢Õß‚§√‚¡‚´¡‰¡à´âÕπ∑—∫°—π  ∂à“¬¿“æ
‚§√‚¡‚´¡Õ’‡ÀÁπ‡§√◊Õ‡æ»ºŸâ·≈–‡æ»‡¡’¬Õ¬à“ß≈– 20 ‡´≈≈å
π”¿“æ¡“¢¬“¬∑’Ë 3,800 ‡∑à“ »÷°…“‚§√‚¡‚´¡µ“¡·∫∫
¢Õß °—π¬“√—µπå (2532) ‚¥¬„™â‡«Õ√å‡π’¬√å«—¥§«“¡¬“«¢Õß
·¢π‚§√‚¡‚´¡¢â“ß¬“« (length long, Ll) ¢â“ß —Èπ (length

short, Ls) ∑”°“√§”π«≥À“§à“§«“¡¬“«¢Õß‚§√‚¡‚´¡
·µà≈–·∑àß (length total, LT) §à“ relative length (RL)

·≈–§à“ centromeric index (CI) ·≈â«π”§à“ Ll, Ls, LT,

RL ·≈– CI ¢Õß‚§√‚¡‚´¡∑—Èß 20 ‡´≈≈å ¡“À“§à“‡©≈’Ë¬
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(mean) π”§à“ RL ¡“À“§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (standard

deviation, SD)

§à“§«“¡¬“«¢Õß‚§√‚¡‚´¡·µà≈–·∑àß (LT)  =  §«“¡¬“«
·¢π¢â“ß¬“« (Ll) + ·¢π¢â“ß —Èπ (Ls)

§à“ relative length (RL)  =  LT/§«“¡¬“«¢Õß‚§√‚¡‚´¡
∑ÿ°§Ÿà (ΣLT)

§à“ centromeric index (CI)  =  Ll /LT

°“√®—∫§Ÿà¢Õß‚§√‚¡‚´¡¬÷¥À≈—° ¥—ßµàÕ‰ªπ’È
1. ∑”°“√®—∫§Ÿà¢Õß‚§√‚¡‚´¡ ‚¥¬¥Ÿ®“°§«“¡¬“«

·≈–µ”·Àπàß¢Õß‡´π‚∑√‡¡’¬√å (centromere) ´÷Ëß¡’§à“„°≈â
‡§’¬ß°—π  °”Àπ¥À¡“¬‡≈¢‚§√‚¡‚´¡·µà≈–·∑àß

2. «—¥§«“¡¬“«¢Õß‚§√‚¡‚´¡·µà≈–·∑àß®“°¿“æ
∂à“¬

3. °”Àπ¥™π‘¥¢Õß‚§√‚¡‚´¡®“°§à“ CI ¥—ßµàÕ‰ª
π’È

§à“ CI ™π‘¥¢Õß‚§√‚¡‚´¡
0.500-0.599 ‡¡∑“‡´π∑√‘°
0.600-0.699 —́∫‡¡∑“‡´π∑√‘°
0.700-0.899 Õ–‚§√‡´π∑√‘°
0.900-1.000 ‡∑‚≈‡´π∑√‘°

4. °”Àπ¥¢π“¥¢Õß‚§√‚¡‚´¡  ‚¥¬°”Àπ¥„Àâ
‚§√‚¡‚´¡§Ÿà∑’Ë  1  ‡ªìπ‚§√‚¡‚´¡§Ÿà„À≠à ÿ¥ (large,  L)

‚§√‚¡‚´¡¢π“¥°≈“ß (medium, M) §◊Õ ‚§√‚¡‚´¡∑’Ë¡’
§«“¡¬“«πâÕ¬°«à“§√÷ËßÀπ÷Ëß¢Õß§«“¡¬“«‡©≈’Ë¬¢Õß‚§√-
‚¡‚´¡§Ÿà„À≠à ÿ¥√«¡°—∫‚§√‚¡‚´¡§Ÿà‡≈Á° ÿ¥ ·≈–‚§√‚¡‚´¡
¢π“¥‡≈Á° (small, S) §◊Õ ‚§√‚¡‚´¡∑’Ë¡’§à“§«“¡¬“«πâÕ¬
°«à“§√÷ËßÀπ÷Ëß¢Õß§«“¡¬“«‡©≈’Ë¬¢Õß‚§√‚¡‚´¡§Ÿà∑’Ë„À≠à ÿ¥

‚§√‚¡‚´¡¢π“¥„À≠à (L) = ‚§√‚¡‚´¡§Ÿà∑’Ë 1
‚§√‚¡‚´¡¢π“¥°≈“ß (M)  <  (LT ‡©≈’Ë¬§Ÿà∑’Ë 1 +

LT ‡©≈’Ë¬§Ÿà ÿ¥∑â“¬) / 2

‚§√‚¡‚´¡¢π“¥‡≈Á° (S) < LT ‡©≈’Ë¬§Ÿà∑’Ë 1 / 2

3. °“√¬âÕ¡ ’‚§√‚¡‚´¡·∫∫·∂∫ ’®’

°“√¬âÕ¡ ’‚§√‚¡‚´¡·∫∫·∂∫ ’®’  ¥—¥·ª≈ß¡“®“°
«‘∏’°“√„π¡πÿ…¬å¢Õß Õ¡√“ (2540) ¥—ßπ’È

1) π” ‰≈¥å∑’ËµâÕß°“√¬âÕ¡¡“∑”„Àâ·Àâß ‚¥¬„ à„π
‚∂¥Ÿ¥§«“¡™◊Èπ ∑‘Èß‰«âª√–¡“≥ 8-10 «—π À√◊ÕÕ∫ ‰≈¥å∑’Ë
§«“¡√âÕπ 70ºC ‡ªìπ√–¬–‡«≈“ 24 ™¡.

2) ∑”°“√‡µ√’¬¡ trypsin EDTA ∑’Ë§«“¡‡¢â¡¢âπ
0.025%

3) π” ‰≈¥å∑’Ë·Àâß¡“·™à„π “√≈–≈“¬  working

trypsin ∑’ËÕÿàπ„π water bath Õÿ≥À¿Ÿ¡‘ 37ºC „π√–¬–‡«≈“
∑’Ë‡À¡“– ¡

4) À¬ÿ¥°“√∑”ß“π¢Õß trypsin ‚¥¬„™â 10% fetal

calf serum (FCS) À√◊Õ phosphase buffer ≈â“ß ‰≈¥å„Àâ
∑—Ë«

5) ≈â“ß FCS ¥â«¬ methanol 50% ®π∑—Ë« ‰≈¥å
6) ¬âÕ¡ ’®‘¡´à“ 10% ª√–¡“≥ 20-30 π“∑’ ∑‘Èß‰«â

„Àâ·Àâß  ·≈â«π”‰ªµ√«® Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫„™â
· ß

º≈·≈–«‘®“√≥å°“√»÷°…“

°“√»÷°…“§“√‘‚Õ‰∑ªá¢Õß —µ«å¡’√Ÿª·∫∫°“√®—¥§“√‘-
‚Õ‰∑ªáÀ≈“¬√Ÿª·∫∫ ÷́Ëß®–¢÷ÈπÕ¬Ÿà°—∫§«“¡‡À¡“– ¡·≈–
§«“¡ –¥«° ¥—ß√“¬ß“π¢Õß Ray-Chaudhuri ·≈–§≥–
(1966) ∑”°“√®—¥§“√‘‚Õ‰∑ªá¢ÕßÕ’‡ÀÁπ¢â“ß≈“¬‚¥¬‡√’¬ß
≈”¥—∫¢Õß‚§√‚¡‚´¡µ“¡™π‘¥  ®“°‚§√‚¡‚´¡™π‘¥‡¡∑“-
‡´π∑√‘°  ´—∫‡¡∑“‡´π∑√‘°  ´—∫‡∑‚≈‡´π∑√‘°  ·≈–‡∑‚≈-
‡´π∑√‘° ·≈–¿“¬„π™π‘¥‡¥’¬«°—π°Á‡√’¬ß®“°¢π“¥„À≠à‰ª
¬—ß¢π“¥‡≈Á° ÿ¥ ·≈–«“ß‚§√‚¡‚´¡‡æ»‰«â¡ÿ¡≈à“ß¢«“ ÿ¥
¢Õß¿“æ ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Fredga (1972) ∑’Ë
‰¥â»÷°…“§“√‘‚Õ‰∑ªá¢Õßæ—ßæÕπ  ·µà ”À√—∫„π√“¬ß“π¢Õß
Wurster ·≈– Benirschke (1968) ∑”°“√®—¥§“√‘‚Õ‰∑ªá
¢Õß —µ«åÕ—π¥—∫°‘π‡π◊ÈÕÕÕ°‡ªìπ 2 °≈ÿà¡ §◊Õ °≈ÿà¡·√°®–
‡√’¬ß‚§√‚¡‚´¡®“°¢π“¥„À≠à‰ª‡≈Á° ¢Õß‚§√‚¡‚´¡™π‘¥
‡¡‡∑“‡´π∑√‘°·≈–´—∫‡¡∑“‡´π∑√‘°  °≈ÿà¡∑’Ë Õß®–‡√’¬ß
‚§√‚¡‚´¡®“°¢π“¥„À≠à‰ª‡≈Á°¢Õß‚§√‚¡‚´¡™π‘¥´—∫
Õ–‚§√‡´π∑√‘°·≈–Õ–‚§√‡´π∑√‘°    ”À√—∫ satellite

chromosome ®–«“ß‰«â¡ÿ¡∫π¢«“ ÿ¥ ·≈–«“ß‚§√‚¡‚´¡
‡æ»‰«â¡ÿ¡≈à“ß¢«“ ÿ¥

„π√“¬ß“π¢Õß  Nash  ·≈–  O'Brien  (1987);

Wada ·≈–§≥– (1991) ‰¥â√“¬ß“π°“√®—¥§“√‘‚Õ‰∑ªá„π
 —µ«å°≈ÿà¡À¡’ (Usidae)  ∑”°“√®—¥§“√‘‚Õ‰∑ªá‡√’¬ß≈”¥—∫
®“°‚§√‚¡‚´¡¢π“¥„À≠à ÿ¥‰ª¬—ß‡≈Á° ÿ¥ ‚¥¬‰¡à¬÷¥«à“‡ªìπ
‚§√‚¡‚´¡™π‘¥„¥ ·≈–«“ß‚§√‚¡‚´¡‡æ»‰«â¡ÿ¡≈à“ß¢«“ ÿ¥
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A study on karyotype of masked palm civet (Paguma lavata)

Tanomtong, A., et al.

Figure 1. Metaphase chromosomes and karyotype of male masked palm civet (Paguma
lavata) (diploid) = 44, by conventional staining method, satellite chromosome

(arrows).

®“°°“√»÷°…“æ—π∏ÿ»“ µ√å‡´≈≈å¢ÕßÕ’‡ÀÁπ‡§√◊Õ„π§√—Èßπ’È
∑”°“√®—¥§“√‘‚Õ‰∑ªáµ“¡«‘∏’°“√¢Õß Nash ·≈– O'Brien

(1987); Wada ·≈–§≥– (1991) ‡æ◊ËÕ§«“¡ –¥«°„π°“√
»÷°…“æ—π∏ÿ»“ µ√å‡´≈≈å¢ÕßÕ’‡ÀÁπ‡§√◊Õ

°“√»÷°…“æ—π∏ÿ»“ µ√å‡´≈≈å¢ÕßÕ’‡ÀÁπ‡§√◊Õ æ∫«à“¡’
®”π«π‚§√‚¡‚´¡ 2n (diploid) ‡∑à“°—∫ 44 ·∑àß ´÷Ëß Õ¥
§≈âÕß°—∫√“¬ß“π°“√»÷°…“¢Õß Wurster ·≈– Benirschke

(1967, 1968); Wada ·≈–§≥– (1983); Wang ·≈–§≥–
(1984); Masashi ·≈– Harumi (1993) ∑’Ë‰¥â√“¬ß“π«à“
Õ’‡ÀÁπ‡§√◊Õ¡’®”π«π‚§√‚¡‚´¡ 2n ‡∑à“°—∫ 44 ·∑àß (Fig-

ure 1 and 2) ‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫°—∫ —µ«å∑’ËÕ¬Ÿà„π«ß»å
¬àÕ¬‡¥’¬«°—π §◊Õ Õ’‡ÀÁπ∏√√¡¥“·≈–À¡’¢Õ æ∫«à“¡’®”π«π
‚§√‚¡‚´¡‡∑à“°—∫ 42 ·∑àß (Wurster and Benirschke,

1967, 1968; Ray-Chaudhuri et al., 1966)

Õ’‡ÀÁπ‡§√◊Õ¡’®”π«π‚§√‚¡‚´¡æ◊Èπ∞“π (funda-

mental number; NF) ‡∑à“°—∫ 72 „π‡æ»‡¡’¬·≈–‡æ»ºŸâ
÷́Ëß·µ°µà“ß®“°√“¬ß“π°“√»÷°…“¢Õß  Wurster  ·≈–

Benirschke (1967, 1968) ¡’®”π«π‚§√‚¡‚´¡æ◊Èπ∞“π
‡∑à“°—∫ 68 ∑—Èß„π‡æ»ºŸâ·≈–‡æ»‡¡’¬  Wang ·≈–§≥–
(1984) ¡’®”π«π‚§√‚¡‚´¡æ◊Èπ∞“π‡∑à“°—∫ 68 „π‡æ»‡¡’¬
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Figure 2. Metaphase chromosomes and karyotype of female masked palm civet (Paguma
lavata) (diploid) = 44, by conventional staining method, satellite chromosome

(arrows).

·≈– 69 „π‡æ»ºŸâ   Masashi ·≈– Harumi (1993) ¡’
®”π«π‚§√‚¡‚´¡æ◊Èπ∞“π‡∑à“°—∫ 66 ∑—Èß‡æ»ºŸâ·≈–‡æ»‡¡’¬
§«“¡·µ°µà“ß¢Õß®”π«π‚§√‚¡‚´¡æ◊Èπ∞“π∑’Ë‡°‘¥¢÷Èπ ‡π◊ËÕß
¡“®“°°“√°”Àπ¥™π‘¥ ·≈–°“√π—∫·¢π¢Õß‚§√‚¡‚´¡∑’Ë¡’
§«“¡·µ°µà“ß°—π

Õ’‡ÀÁπ‡§√◊Õ¡’‚§√‚¡‚´¡√à“ß°“¬∑’Ëª√–°Õ∫¥â«¬
‚§√‚¡‚´¡™π‘¥‡¡∑“‡´π∑√‘°¢π“¥„À≠à 2 ·∑àß ´—∫‡¡∑“-
‡´π∑√‘°¢π“¥„À≠à 6 ·∑àß Õ–‚§√‡´π∑√‘°¢π“¥„À≠à 6

·∑àß ‡∑‚≈‡´π∑√‘°¢π“¥„À≠à 2 ·∑àß ‡¡∑“‡´π∑√‘°¢π“¥
°≈“ß 2 ·∑àß ´—∫‡¡∑“‡´π∑√‘°¢π“¥°≈“ß 2 ·∑àß Õ–‚§√-
‡´π∑√‘°¢π“¥°≈“ß 2 ·∑àß  ‡∑‚≈‡´π∑√‘°¢π“¥°≈“ß 8

·∑àß  ‡¡∑“‡´π∑√‘°¢π“¥‡≈Á° 2 ·∑àß  ´—∫‡¡∑“‡´π∑√‘°

¢π“¥‡≈Á° 2 ·∑àß Õ–‚§√‡´π∑√‘°¢π“¥‡≈Á° 2 ·∑àß ‡∑‚≈-
‡´π∑√‘°¢π“¥‡≈Á° 6 ·∑àß   ®–‡ÀÁπ‰¥â«à“Õ’‡ÀÁπ‡§√◊Õ¡’
‚§√‚¡‚´¡√à“ß°“¬∑ÿ°™π‘¥  (‡¡∑“‡´π∑√‘°  ´—∫‡¡∑“‡´π-
∑√‘° Õ–‚§√‡´π∑√‘° ·≈–‡∑‚≈‡´π∑√‘°)   ·≈–∑ÿ°¢π“¥
(„À≠à °≈“ß ·≈–‡≈Á°) ́ ÷Ëß·µ°µà“ß°—∫√“¬ß“π°“√»÷°…“¢Õß
Wurster ·≈– Benirschke (1976, 1968) ¡’‚§√‚¡‚´¡
√à“ß°“¬™π‘¥‡¡∑“‡´π∑√‘°·≈–´—∫‡¡∑“‡´π∑√‘° 22 ·∑àß
™π‘¥Õ–‚§√‡´π∑√‘°·≈–´—∫Õ–‚§√‡´π∑√‘° 20 ·∑àß  Wang

·≈–§≥– (1984) ¡’‚§√‚¡‚´¡√à“ß°“¬™π‘¥‡¡∑“‡´π∑√‘°
·≈–´—∫‡¡∑“‡´π∑√‘° 24 ·∑àß  ™π‘¥Õ–‚§√‡´π∑√‘° 18

·∑àß Masashi ·≈– Harumi (1993) ¡’‚§√‚¡‚´¡√à“ß°“¬
™π‘¥‡¡∑“‡´π∑√‘°·≈– —́∫‡¡∑“‡´π∑√‘° 8 ·∑àß  ™π‘¥
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Õ–‚§√‡´π∑√‘° 18 ·∑àß  ™π‘¥´—∫‡∑‚≈‡´π∑√‘° 16 ·∑àß
®“°°“√»÷°…“„π§√—Èßπ’Èæ∫«à“Õ’‡ÀÁπ‡§√◊Õ¡’‚§√‚¡‚´¡

‡§√◊ËÕßÀ¡“¬ (chromosome marker) ‚¥¬æ∫«à“‚§√‚¡‚´¡
§Ÿà∑’Ë 17 (1 §Ÿà) ®—¥‡ªìπ satellite chromosome (¡’∫√‘‡«≥
¢Õß nucleolar organizer region, NOR) ´÷Ëß Õ¥§≈âÕß
°—∫√“¬ß“π°“√»÷°…“¢Õß  Wurster  ·≈–  Benirschke

(1967, 1968);  Wang ·≈–§≥– (1984); Masashi ·≈–
Harumi (1993) ∑’Ë‰¥â√“¬ß“π«à“Õ’‡ÀÁπ‡§√◊Õ¡’‚§√‚¡‚´¡∑’Ë
‡ªìπ  satellite  chromosome  ®”π«π  2  ·∑àß  (1  §Ÿà)
‚§√‚¡‚´¡§Ÿà∑’Ë„À≠à∑’Ë ÿ¥¢ÕßÕ’‡ÀÁπ‡§√◊Õ  ‡ªìπ‚§√‚¡‚´¡
√à“ß°“¬™π‘¥Õ–‚§√‡´π∑√‘° ·≈–‚§√‚¡‚´¡§Ÿà∑’Ë‡≈Á°∑’Ë ÿ¥

‡ªìπ‚§√‚¡‚´¡«“¬™π‘¥´—∫‡¡∑“‡´π∑√‘°
®“°°“√π”‡´≈≈å∑’ËÕ¬Ÿà„π√–¬–‡¡∑“‡ø ¢ÕßÕ’‡ÀÁπ

‡§√◊Õ‡æ»ºŸâ·≈–‡æ»‡¡’¬Õ¬à“ß≈– 20 ‡´≈≈å  ¡“∑”°“√«—¥
¢π“¥¢Õß‚§√‚¡‚´¡∑’Ë¡’Àπà«¬‡ªìπ‡´πµ‘‡¡µ√  æ∫«à“
‚§√‚¡‚´¡¢ÕßÕ’‡ÀÁπ‡§√◊Õ¡’§à“‡©≈’Ë¬§«“¡¬“«¢Õß·¢π
‚§√‚¡‚´¡¢â“ß —Èπ (Ls) §«“¡¬“«¢Õß·¢π‚§√‚¡‚´¡¢â“ß
¬“« (Ll)  §«“¡¬“«¢Õß‚§√‚¡‚´¡·µà≈–§Ÿà (LT)   §à“
relative length (RL)  §à“ centromeric index (CI)

§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (SD) ¢Õß§à“ RL (Table 2) ·≈–
Õ‘¥‘‚Õ·°√¡¢ÕßÕ’‡ÀÁπ‡§√◊Õ· ¥ß„Àâ‡ÀÁπ∂÷ß°“√§àÕ¬Ê ≈¥
¢π“¥¢Õß‚§√‚¡‚´¡®“°„À≠à ÿ¥‰ª‡≈Á° ÿ¥ (Figure 5)

Table 2. Mean of length, short arm chromosome (Ls); length, long arm chromosome (Ll); length,

total arm chromosome (LT); relative length (RL); centromeric index (CI) and standard

deviation (SD) of RL from metaphase chromosomes of 20 cells in male and female masked

palm civet (Paguma lavata) 2n (diploid) = 44.

Chromosome Ls Ll LT RL±SD CI Size of Type of

Pair Chromosome Chromosome

1 0.31 0.96 1.27 0.074±0.0038 0.755 L a
2 0.26 0.93 1.19 0.069±0.0035 0.781 L a
3 0.32 0.73 1.05 0.061±0.0017 0.695 L sm
4 0.06 0.98 1.05 0.061±0.0018 0.933 L t
5 0.36 0.69 1.05 0.061±0.0019 0.657 L sm
6 0.23 0.82 1.05 0.061±0.0024 0.780 L a
7 0.28 0.64 0.93 0.054±0.0018 0.688 L sm
8 0.39 0.51 0.90 0.052±0.0043 0.566 L m
9 0.06 0.72 0.78 0.045±0.0025 0.923 M t

10 0.34 0.44 0.78 0.045±0.0023 0.564 M m
11 0.06 0.66 0.72 0.042±0.0019 0.916 M t
12 0.22 0.45 0.67 0.039±0.0012 0.697 M sm
13 0.05 0.59 0.64 0.037±0.0011 0.915 M t
14 0.06 0.58 0.64 0.037±0.0017 0.906 M t
15 0.14 0.50 0.64 0.037±0.0015 0.781 M a
16 0.11 0.45 0.55 0.032±0.0011 0.818 S a
17 0.18 0.37 0.55 0.032±0.0012 0.672 S sm
18 0.04 0.51 0.55 0.032±0.0009 0.927 S t
19 0.26 0.28 0.55 0.032±0.0014 0.509 S m
20 0.04 0.43 0.47 0.027±0.0013 0.914 S t
21 0.02 0.33 0.35 0.020±0.0012 0.942 S t
X 0.33 0.51 0.84 0.049±0.0025 0.607 L sm
Y 0.08 0.19 0.28 0.016±0.0019 0.678 S sm

Remark: L = large chromosome (LT > 0.810), M = medium chromosome (LT = 0.635-0.810), S = small

chromosome (LT < 0.635), m = metacentric chromosome, sm = submetacentric chromosome,

a = acrocentric chromosome and t = telocentric chromosome
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Figure 3. Metaphase chromosomes and karyotype of male masked palm civet (Paguma
lavata) (diploid) = 44, by G-banding method.
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‡´π∑√‘°¢π“¥„À≠à 2 ·∑àß ´—∫‡¡∑“‡´π∑√‘°¢π“¥„À≠à
6 ·∑àß Õ–‚§√‡´π∑√‘°¢π“¥„À≠à 6 ·∑àß ‡∑‚≈‡´π∑√‘°
¢π“¥„À≠à 2 ·∑àß   ‡¡∑“‡´π∑√‘°¢π“¥°≈“ß 2 ·∑àß
´—∫‡¡∑“‡´π∑√‘°¢π“¥°≈“ß 2 ·∑àß Õ–‚§√‡´π∑√‘°¢π“¥
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‡´π∑√‘°¢π“¥‡≈Á° 2 ·∑àß  ´—∫‡¡∑“‡´π∑√‘°¢π“¥‡≈Á° 2

·∑àß  Õ–‚§√‡´π∑√‘°¢π“¥‡≈Á° 2 ·∑àß  ‡∑‚≈‡´π∑√‘°
¢π“¥‡≈Á° 6 ·∑àß ‚§√‚¡‚´¡§Ÿà∑’Ë 17 ®—¥‡ªìπ satellite

chromosome ‚§√‚¡‚´¡‡ÕÁ° ǻ‡ªìπ™π‘¥ —́∫‡¡∑“‡´π∑√‘°
¢π“¥„À≠à ·≈–‚§√‚¡‚´¡«“¬‡ªìπ™π‘¥´—∫‡¡∑“‡´π∑√‘°
¢π“¥‡≈Á°¡“°∑’Ë ÿ¥ °“√¬âÕ¡ ’‚§√‚¡‚´¡·∫∫·∂∫ ’®’ æ∫

Figure 4. Metaphase chromosomes and karyotype of female masked palm civet (Paguma
lavata) (diploid) = 44, by G-banding method.
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