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This research was the first report an comparative chromosome G-banding analysis of
stump-tailed macaque (Macaca arctoides) and its relationship to that of human (Homo sapiens).
Blood samples were taken from two males and two females kept in Songkla Zoo, Songkla province
and Nakhonratchasima Zoo, Nakhonratchasima province. After the standard whole blood lymphocyte
culture at 37 °C for 72 hr. in presence of colchicine, the metaphase spreads were performed on
microscopic slides and air-dried. G-banding technique was applied to stain the chromosomes. The
results showed that the diploid stump-tailed macaque cells contain 42 chromosome. The type of
autosomes are 18 metacentric and 22 submetacentric chromosomes. In addition, a pair of short arm
chromosome 13 showed clearly observable satellite chromosome. X-chromosome was the medium
submetacentric and Y chromosome was the smallest submetacentric chromosome. We found that
chromosome 5, 12, 13  and  X  have the same G-banding patterns as those of human chromosomes.
The short arm of chromosome 13 is similar to the chromosome 22 of human as indicated by G-bands.
In addition, the long arm of chromosome 13 is similar to the chromosome 15 of human. These results
indicated that the chromosome 13 of the stump-tailed macaque was split into 2 chromosomes.
Chromosome 1, 3, 6, 7, 8, 9, 10, 11, 14, 17 and 20 are similar to those of human chromosomes. The
study suggested that the human chromosome 1 is a pericentric inversion of stump-tailed macaque
chromosome 1. The macaque chromosomes 2, 4, 15, 16, 18 and Y are different from those of human
chromosomes. These results show the relationship between the stump-tailed macaque and human.

Keywords : Chromosome / karyotype / G-banding / Stump-tailed Macaque (Macaca arctoides) /
Human (Homo sapiens)

Abstract

1  Assistant Professor, Genetic Program, Department of Biology, Faculty of Science.
2  Lecture, Genetic Program, Department of Biology, Faculty of Science.
3  Assistant Professor, Genetic Program, Department of Botany, Faculty of Science.
4  Veterinary Medicine.

Alongkoad Tanomtong 
1
,  Sumpars Khunsook 

2
,

Khon Kaen University, Mung, Khon Kaen 40002
Roungvit Bunjongrat 

3
,

Chulalongkorn University, Payathai, Bangkok 10400
and  Wichit Kongkham 

4

The Zoological Park Organization Under the Royal Patronage, Dusit, Bangkok 10300

Chromosome G-banding Analysis of Stump-tailed Macaque

(Macaca arctoides) and Relationship to Human (Homo sapiens)



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 29 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2549 321



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 29 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2549322



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 29 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2549 323



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 29 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2549324



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 29 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2549 325



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 29 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2549326

√Ÿª∑’Ë 1 ‡¡∑“‡ø ‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá¢Õß≈‘ß‡ π (Macaca arctoides) ‡æ»‡¡’¬ 2n (diploid)
‡∑à“°—∫ 42 ¥â«¬«‘∏’°“√¬âÕ¡·∂∫ ’·∫∫®’
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√Ÿª∑’Ë 2 ‡¡∑“‡ø ‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá¢Õß≈‘ß‡ π (Macaca arctoides) ‡æ»ºŸâ 2n (diploid)
‡∑à“°—∫ 42 ¥â«¬«‘∏’°“√¬âÕ¡·∂∫ ’·∫∫®’

1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18
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√Ÿª∑’Ë 3 ‡¡∑“‡ø ‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá¢Õß¡πÿ…¬å (Homo sapiens) ‡æ»™“¬ 2n (diploid)
‡∑à“°—∫ 46 ¥â«¬«‘∏’°“√¬âÕ¡·∂∫ ’·∫∫®’
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√Ÿª∑’Ë 4 ‡¡∑“‡ø ‚§√‚¡‚´¡·≈–§“√‘‚Õ‰∑ªá¢Õß¡πÿ…¬å (Homo sapiens) ‡æ»À≠‘ß 2n (diploid)
‡∑à“°—∫ 46 ¥â«¬«‘∏’°“√¬âÕ¡·∂∫ ’·∫∫®’
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√Ÿª∑’Ë 5 Õ‘¥‘‚Õ·°√¡¢Õß≈‘ß‡ π (Macaca arctoides) 2n (diploid) ‡∑à“°—∫ 42 ®“°‚§√‚¡‚´¡√–¬–
‡¡∑“‡ø ∑’Ë„™â«‘∏’°“√¬âÕ¡·∂∫ ’·∫∫®’ ·∑àß∑’Ë 13 ‡ªìπ satellite chromosome
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√Ÿª∑’Ë 6 °“√‡ª√’¬∫‡∑’¬∫§Ÿà¢Õß‚§√‚¡‚´¡√–À«à“ß¢Õß¡πÿ…¬å (¥â“π´â“¬) ·≈–¢Õß≈‘ß‡ π (¥â“π¢«“)
≈‘ß‡ π¡’‚§√‚¡‚´¡∑’Ë‡À¡◊Õπ°—∫¢Õß¡πÿ…¬å 5 §Ÿà (A ·≈–‚§√‚¡‚´¡‡ÕÁ°´å) ∑’Ë§≈â“¬§≈÷ß
°—π°—∫¢Õß¡πÿ…¬å 11 §Ÿà (B) ·≈–∑’Ë·µ°µà“ß°—π°—∫¢Õß¡πÿ…¬å 6 §Ÿà (C ·≈–‚§√‚¡‚´¡«“¬)
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4.  √ÿªº≈°“√«‘®—¬

®“°°“√‡æ“–‡≈’È¬ß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ·≈–°“√¬âÕ¡ ’‚§√‚¡‚´¡·∫∫·∂∫ ’®’ æ∫«à“≈‘ß‡ π¡’®”π«π‚§√‚¡‚´¡

2n ‡∑à“°—∫ 42 ·∑àß ‚§√‚¡‚´¡√à“ß°“¬ª√–°Õ∫¥â«¬‚§√‚¡‚´¡™π‘¥‡¡∑“‡´π∑√‘° 18 ·∑àß ·≈–™π‘¥´—∫‡¡∑“‡´π∑√‘°

22 ·∑àß ∫π·¢π¢â“ß —Èπ¢Õß‚§√‚¡‚´¡§Ÿà∑’Ë 13 ®—¥‡ªìπ satellite chromosome ‚§√‚¡‚´¡‡ÕÁ°´å‡ªìπ™π‘¥´—∫‡¡∑“

‡´π∑√‘°¢π“¥°≈“ß ·≈–‚§√‚¡‚´¡«“¬‡ªìπ™π‘¥´—∫‡¡∑“‡´π∑√‘°¢π“¥‡≈Á°¡“°∑’Ë ÿ¥ ‚§√‚¡‚´¡µ‘¥·∂∫ ’®’‡À¡◊Õπ

°—∫‚§√‚¡‚´¡¢Õß¡πÿ…¬å 5 §Ÿà ‰¥â·°à §Ÿà∑’Ë 5, 12, 13, 19 ·≈–‚§√‚¡‚´¡‡ÕÁ°´å ·¢π¢â“ß —Èπ‚§√‚¡‚´¡§Ÿà∑’Ë 13 ¢Õß≈‘ß

‡ π®–¡’§«“¡§≈â“¬°—∫‚§√‚¡‚´¡§Ÿà∑’Ë 22 ¢Õß¡πÿ…¬å ·≈–·¢π¢â“ß¬“«®–‡À¡◊Õπ°—∫‚§√‚¡‚´¡§Ÿà∑’Ë 15 ¢Õß¡πÿ…¬å ¡’

‚§√‚¡‚´¡∑’Ë¡’°“√µ‘¥·∂∫ ’®’§≈â“¬§≈÷ß°—∫¢Õß¡πÿ…¬å 11 §Ÿà ‰¥â·°à ‚§√‚¡‚´¡§Ÿà∑’Ë 1, 3, 6, 7, 8, 9, 10, 11, 14, 17 ·≈–

20 æ∫«à“‚§√‚¡‚´¡§Ÿà∑’Ë 1 ¢Õß≈‘ß‡ π¡’·∂∫®’∑’Ë· ¥ß à«π∑’Ë ≈—∫À—«∑â“¬°—∫‚§√‚¡‚´¡¡πÿ…¬å™π‘¥∑’Ë‡√’¬°«à“ pericentric

inversion ‚§√‚¡‚´¡∑’Ë¡’°“√µ‘¥·∂∫ ’®’‰¡à‡À¡◊Õπ°—π°—∫¢Õß¡πÿ…¬å¡’ 6 §Ÿà ‰¥â·°à ‚§√‚¡‚´¡§Ÿà∑’Ë 2, 4, 15, 16, 18 ·≈–

‚§√‚¡‚´¡«“¬

5. °‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ∑”°“√«‘®—¬¢Õ¢Õ∫§ÿ≥Õß§å°“√ «π —µ«å„πæ√–∫√¡√“™Ÿª∂—¡¿å ∑’Ë‰¥â π—∫ πÿπ‡ß‘π∑ÿπ«‘®—¬ ”À√—∫°“√

»÷°…“„π§√—Èßπ’È ¢Õ¢Õ∫§ÿ≥∑à“πºŸâÕ”π«¬°“√Õß§å°“√ «π —µ«å π“¬‚ ¿≥ ¥”πÿâ¬ ºŸâÕ”π«¬°“√ «π —µ«å ß¢≈“ ·≈–

ºŸâÕ”π«¬°“√ «π —µ«åπ§√√“™ ’¡“ ∑’Ë‰¥âÕπÿ≠“µ„Àâ∑”°“√‡®“–‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥≈‘ß‡ π ·≈–¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë

·≈–æπ—°ß“π «π —µ«å∑ÿ°∑à“π ∑’Ë™à«¬„Àâ°“√»÷°…“„π§√—Èßπ’È ”‡√Á®≈ÿ≈à«ß¥â«¬¥’

√Ÿª∑’Ë 7 °“√‡ª√’¬∫‡∑’¬∫ G-bands ¢Õß‚§√‚¡‚´¡§Ÿà∑’Ë 1 ¢Õß≈‘ß‡ π·≈–¡πÿ…¬å¡’°“√‡ª≈’Ë¬π·ª≈ß
™π‘¥ pericentric inversion °—∫‚§√‚¡‚´¡≈‘ß ∑”„Àâ°≈“¬¡“‡ªìπ‚§√‚¡‚´¡¢Õß¡πÿ…¬å

‚§√‚¡‚´¡§Ÿà∑’Ë 1
¢Õß¡πÿ…¬å

‚§√‚¡‚´¡§Ÿà∑’Ë 1
¢Õß≈‘ß‡ π

Pericentic
Inversion
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