
Thai Journal of Genetics 2008, 1(2) : 146 › 162

∫∑§—¥¬àÕ

º≈°“√μ√«®‚§√‚¡‚´¡®“°‡≈◊Õ¥ ¢ÕßºŸâªÉ«¬„π‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å‡ªìπ√–¬–‡«≈“ 18 ªï (æ.». 2533-

2550) ‚¥¬„™â°“√‡æ“–‡≈’È¬ß‡´≈≈å≈‘¡‚ø‰´∑å®“°‡≈◊Õ¥ ·≈–¬âÕ¡·∂∫ ’‚§√‚¡‚´¡¥â«¬«‘∏’ GTG (G-bands by

trypsin using Giemsa) „π√“¬∑’Ë®”‡ªìπÕ“®¬âÕ¡¥â«¬«‘∏’æ‘‡»…Õ◊ËπÊ À√◊Õμ√«®‚§√‚¡‚´¡·∫∫ high resolution

„π°≈ÿà¡‚§√ß √â“ß¢Õß‚§√‚¡‚´¡º‘¥ª°μ‘ „π√“¬ß“ππ’È‰¡à√«¡º≈°“√μ√«®¡–‡√Áß¢Õß‡¡Á¥‡≈◊Õ¥¢“« ®“°°“√

μ√«®∑—ÈßÀ¡¥ 5,866 μ—«Õ¬à“ß ‰¥âº≈°“√μ√«® 5,665 μ—«Õ¬à“ß (√âÕ¬≈– 96.4) æ∫§«“¡º‘¥ª°μ‘ 1,680 μ—«Õ¬à“ß

(√âÕ¬≈– 28.7) ‰¡à‰¥âº≈°“√μ√«®∑—ÈßÀ¡¥ 201 μ—«Õ¬à“ß (√âÕ¬≈– 3.4) „π°≈ÿà¡‚§√‚¡‚´¡º‘¥ª°μ‘¡’°“√ àßμ√«®´È”

50 μ—«Õ¬à“ß ®÷ß‡À≈◊Õ§«“¡º‘¥ª°μ‘„πºŸâªÉ«¬‡æ’¬ß 1,630 √“¬ ª√–°Õ∫¥â«¬°≈ÿà¡Õ“°“√¥“«πå 933 √“¬ (√âÕ¬≈– 57.2)

°≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å 87 √“¬ (√âÕ¬≈– 5.3) °≈ÿà¡Õ“°“√æ“‚μ 80 √“¬ (√âÕ¬≈– 4.9) §«“¡º‘¥ª°μ‘¢Õß

‚§√‚¡‚´¡‡æ» 215 √“¬ §‘¥‡ªìπ√âÕ¬≈– 13.2 (°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å 188 √“¬°≈ÿà¡Õ“°“√‰§≈πå‡ø≈‡μÕ√å 18 √“¬

°≈ÿà¡Õ“°“√ XXX 6 √“¬ ·≈–°≈ÿà¡Õ“°“√ XYY 3 √“¬) ™à«¬°“√«‘π‘®©—¬‡√◊ËÕß‡æ»„π°≈ÿà¡ androgen insensitivity

23 √“¬ °≈ÿà¡‚§√ß √â“ß¢Õß‚§√‚¡‚´¡º‘¥ª°μ‘ 222 √“¬ (√âÕ¬≈– 13.6) ·≈–§«“¡º‘¥ª°μ‘Õ◊ËπÊ 70 √“¬ (√âÕ¬≈–

4.3) ‡™àπ °≈ÿà¡‚§√‚¡‚´¡ microdeletion °≈ÿà¡™‘Èπ à«π‚§√‚¡‚´¡‡°‘π·∫∫ marker °≈ÿà¡Õ“°“√‚§√‚¡‚´¡

‡Õ° ǻ‡ª√“– ·≈– trisomy ∑’Ëæ∫‰¥âπâÕ¬ ‡ªìπμâπ °“√»÷°…“π’È‡ªìπ°“√√«∫√«¡º≈°“√μ√«®‚§√‚¡‚´¡¡“°∑’Ë ÿ¥

∑’Ë‡§¬¡’√“¬ß“π„πª√–‡∑»‰∑¬ ¢âÕ¡Ÿ≈∑’Ë‰¥â “¡“√∂π”¡“„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√„Àâ§”·π–π”ª√÷°…“∑“ß

æ—π∏ÿ°√√¡‰¥â
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∫∑π”

‚§√‚¡‚´¡‡ªìπ “√æ—π∏ÿ°√√¡Õ¬Ÿà„ππ‘«‡§≈’¬ 

¢Õß‡´≈≈å ´÷Ëß “¡“√∂μ√«®‰¥â„π√–¬–Àπ÷Ëß¢Õß°“√

·∫àß‡´≈≈å ‚§√‚¡‚´¡‡ªìπμ—«°”Àπ¥≈—°…≥–μà“ßÊ

„π√à“ß°“¬¢Õß¡πÿ…¬å §πª°μ‘¡’‚§√‚¡‚´¡ 46 ·∑àß

¥—ß∑’Ë Tjio ·≈– Levan ‰¥â»÷°…“‰«âμ—Èß·μàªï æ.». 2499

(Tjio and Levan, 1956) ‡¡◊ËÕ¡’°“√‡°‘πÀ√◊Õ¢“¥À“¬

‰ª¢Õß‚§√‚¡‚´¡ à«π„¥ à«πÀπ÷Ëß ¡—°®– àßº≈„Àâ

‡°‘¥§«“¡º‘¥ª°μ‘¢Õß√à“ß°“¬·≈– μ‘ªí≠≠“

‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å (∫√‘À“√®—¥°“√

μ√«®‚¥¬ Àπà«¬¡πÿ…¬æ—π∏ÿ»“ μ√å ¿“§«‘™“æ¬“∏‘«‘∑¬“

§≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å)

‡ªî¥∫√‘°“√μ√«®«‘‡§√“–Àå‚§√‚¡‚´¡μ—Èß·μà ªï æ.». 2524

‚¥¬‡ªî¥∫√‘°“√μ√«®‚§√‚¡‚´¡®“° ‡≈◊Õ¥ πÈ”§√Ë”

‰¢°√–¥Ÿ° ·≈–™‘Èπ‡π◊ÈÕ ‡æ◊ËÕμ√«®«‘‡§√“–ÀåÀ“§«“¡

º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡ „πªï æ.». 2527  ¡·¢

·≈–§≥– √“¬ß“πº≈°“√μ√«®‚§√‚¡‚´¡®“°‡≈◊Õ¥ºŸâ

ªÉ«¬ ®”π«π 120 √“¬‡ªìπ§√—Èß·√°¢Õß‚√ßæ¬“∫“≈

 ß¢≈“π§√‘π∑√å μ—Èß·μàªï æ.». 2524 ∂÷ß æ.». 2526

‚¥¬°“√¬âÕ¡‚§√‚¡‚´¡¥â«¬«‘∏’ Giemsa non-banding

®“°º≈°“√μ√«®‡≈◊Õ¥ 113 √“¬ ·≈–‰¢°√–¥Ÿ° 7 √“¬

æ∫§«“¡º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡®”π«π 39 √“¬ §‘¥

‡ªìπ√âÕ¬≈– 32.5 ·≈–æ∫§«“¡º‘¥ª°μ‘¢Õß

‚§√‚¡‚´¡„π°≈ÿà¡Õ“°“√¥“«πå 22 √“¬ §‘¥‡ªìπ√âÕ¬

≈– 56.4 ¢Õß§«“¡º‘¥ª°μ‘∑—ÈßÀ¡¥ μàÕ¡“„πªï æ.».

2534 «‘®“√≥å·≈–Õÿ‰√«√√≥ (Panich and Jinorose,

1991)  √“¬ß“πº≈°“√μ√«®‚§√‚¡‚´¡®“°≈‘¡‚ø‰´∑å

„π‡≈◊Õ¥ºŸâªÉ«¬‡ªìπ§√—Èß∑’Ë 2 ®”π«π 894 √“¬ ∑’Ë‡æ“–

‡≈’È¬ß„π™à«ßªï æ.». 2524-2532 ‚¥¬„π 5 ªïÀ≈—ß¬âÕ¡

·∂∫‚§√‚¡‚´¡‚¥¬«‘∏’ GTG (G-bands by trypsin

ABSTRACT

Metaphase chromosome analysis from cultured blood lymphocytes were investigated in 5,866 tests at

Songklanagarind Hospital from 1990 through 2007 (18 years). Elaboration of G-bands by trypsin using Giemsa

(GTG) was routinely employed with other banding techniques if required. High resolution chromosome

banding was performed in suspected cases of structural chromosome abnormality. Successful studies were

obtained in 5,665 tests (96.4 %) and 1,680 tests (28.7 %) were found to have chromosomal abnormalities.

The failure rate was 3.4 % (201 tests). Fifty duplicated tests were discarded of the 1,680 abnormal results,

leaving 1,630 cases with abnormal chromosomes. Of 1,630 cases, Down, Edwards, and Patau syndromes

were found in 933 (57.2 %), 87 (5.3 %) and 80 (4.9 %) cases, respectively. There were 215 cases with sex

chromosome abnormalities (13.2 %), including 188 cases with Turner syndrome, 18 cases with Klinefelter

syndrome, 6 cases with XXX syndrome and 3 cases with XYY syndrome. Androgen insensitivity syndrome

(female with 46,XY) was found in 23 cases, and structural chromosome abnormalities were found in 222

cases (13.6 %). The remainder (70 cases/4.3 %) was composed of microdeletion, marker chromosome, fragile

X syndrome and rare trisomy. To the best of our knowledge, this study is the largest group of chromosome

analysis results reported from Thailand. These findings can be available to provide the database for genetic

counseling.

§” ”§—≠: ‚§√‚¡‚´¡, ‡≈◊Õ¥, ≈‘¡‚ø‰´∑å

Keywords: chromosome, blood, lymphocyte
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using Giemsa) ∑ÿ°√“¬ „π∫“ß√“¬∑’ËμâÕß°“√μ√«®

‡æ‘Ë¡‡μ‘¡ Õ“®¬âÕ¡‚§√‚¡‚´¡‚¥¬«‘∏’æ‘‡»…·∫∫Õ◊Ëπ¥â«¬

‰¥â·°à QFQ-banding, CBG-banding ·≈– NOR-

banding ‡æ◊ËÕ„Àâ‰¥âº≈°“√μ√«®∑’Ë¡’§«“¡∂Ÿ°μâÕß

·¡àπ¬”¡“°¬‘Ëß¢÷Èπ „π°“√»÷°…“§√—Èßπ’È‰¥âº≈μ√«® 862

√“¬À√◊Õ√âÕ¬≈– 96.4 ‚¥¬∑’Ë 232 √“¬ (√âÕ¬≈– 26.9)

æ∫§«“¡º‘¥ª°μ‘·∫∫°≈ÿà¡Õ“°“√¥“«πå 110 √“¬

°≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å (Edwards syndrome) 4 √“¬

°≈ÿà¡Õ“°“√æ“‚μ (Patau syndrome) 7 √“¬ trisomy 14

·∫∫‚¡‡ Õ‘§ (mosaic) 1 √“¬ trisomy 22 ®”π«π 2

√“¬ æ∫§«“¡º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡‡æ» 39 √“¬

æ∫°“√¢“¥À“¬‰ª∫“ß à«π¢Õß‚§√‚¡‚´¡ 19 √“¬

·≈–°“√‡æ‘Ë¡‚§√‚¡‚´¡‡ªìπ 2 ‡∑à“ (duplication)

∫“ß à«π¢Õß‚§√‚¡‚´¡ 4 √“¬ ·≈– translocation

10 √“¬

°“√√“¬ß“πº≈§√—Èßπ’È ®–‡ªìπ°“√√“¬ß“π°“√

«‘‡§√“–Àå‚§√‚¡‚´¡®“°μ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬ μ—Èß·μàªï

æ.». 2533 ∂÷ß æ.». 2550 √«¡ª√– ∫°“√≥å 18 ªï

¢Õß‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å ·μà‰¡à√«¡°“√

μ√«®‚§√‚¡‚´¡®“°¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« √“¬ß“π§√—Èß

π’È‡ªìπ√“¬ß“πº≈°“√μ√«®‚§√‚¡‚´¡®“°‡≈◊Õ¥ ∑’Ë¡’

®”π«π¡“°∑’Ë ÿ¥‡∑à“∑’Ë‡§¬¡’°“√√“¬ß“π„πª√–‡∑»‰∑¬

Õÿª°√≥å·≈–«‘∏’°“√

«‘‡§√“–Àåº≈°“√μ√«®‡™‘ßæ√√≥π“ ®“°º≈

∫—π∑÷°°“√μ√«®‚§√‚¡‚´¡º‘¥ª°μ‘®“°‡≈◊Õ¥„πºŸâªÉ«¬

¢Õß‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å μ—Èß·μàªï æ.». 2533-

2550 √«¡‡ªìπ√–¬–‡«≈“ 18 ªï ·μà‰¡à√«¡º≈°“√

μ√«®‡≈◊Õ¥ ”À√—∫¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« ÀâÕßªØ‘∫—μ‘

°“√π’È‡ªìπ»Ÿπ¬å∫√‘°“√μ√«®‚§√‚¡‚´¡‡æ’¬ß·Ààß‡¥’¬«

„π¿“§„μâ πÕ°®“°„Àâ∫√‘°“√„π‚√ßæ¬“∫“≈ ß¢≈“

π§√‘π∑√å·≈â« ¬—ß√—∫μ—«Õ¬à“ßμ√«®®“°‚√ßæ¬“∫“≈

·≈–§≈‘π‘°μà“ßÊ ª√–¡“≥ 20 ·Ààß∑—Ë«¿“§„μâμÕπ≈à“ß

μ—«Õ¬à“ß àßμ√«®‡æ◊ËÕ»÷°…“‚§√‚¡‚´¡®“°‡≈◊Õ¥∑’Ë‰¥â

®“°À≈Õ¥‡≈◊Õ¥¥” ‡≈◊Õ¥®“° “¬ –¥◊Õ¢Õß∑“√°°àÕπ

·≈–À≈—ß§≈Õ¥ ·≈–‡≈◊Õ¥®“°À—«„®„π∑“√°·∑âßÀ√◊Õ

‡ ’¬™’«‘μ„π§√√¿å π”‰ª‡æ“–‡≈’È¬ß·≈–»÷°…“

‚§√‚¡‚´¡¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´∑å

‚¥¬‡°Á∫‡≈◊Õ¥ª√–¡“≥ 2-5 ¡‘≈≈‘≈‘μ√ º ¡°—∫‡Œª“√‘π

50 ¬Ÿπ‘μ/¡‘≈≈‘≈‘μ√ ‡ªìπ “√ªÑÕß°—π‡≈◊Õ¥·¢Áßμ—« ·≈–

‡°Á∫‡≈◊Õ¥¥â«¬«‘∏’ª√“»®“°‡™◊ÈÕÕ¬à“ß‡§√àß§√—¥ ®“°π—Èπ

π”¡“‡æ“–‡≈’È¬ß¥â«¬«‘∏’¡“μ√∞“π‚¥¬„™âÕ“À“√‡≈’È¬ß‡´≈≈å

RPMI 1640 ∑’Ë¡’´’√—Ë¡¢Õß≈Ÿ°«—« (fetal bovine serum)

√âÕ¬≈– 15 ‡ªìπ à«πª√–°Õ∫ ·≈–‡μ‘¡

phytoheamagglutinin ª√–¡“≥ 0.2-0.4 ¡‘≈≈‘°√—¡

¢Õß‚ª√μ’πμàÕ 1 μ—«Õ¬à“ß‡æ“–‡≈’È¬ß ‡ªìπ “√°√–μÿâπ

°“√·∫àß‡´≈≈å ·≈–‡μ√’¬¡‚§√‚¡‚´¡„Àâ¡’§«“¡¬“«∑’Ë

‡À¡“– ¡ (‰¡àμË”°«à“ 350 band) ¥â«¬‡∑§π‘§¢Õß

Yunis et al. (1976) «‘∏’°“√‡æ“–‡≈’È¬ß·≈–‡μ√’¬¡

‚§√‚¡‚´¡∫π ‰≈¥å ‰¥âæ—≤π“¡“®“°«‘∏’¢Õß Moorhead

et al. (1960) ‡¡◊ËÕ‰¥â‚§√‚¡‚´¡∫π ‰≈¥å·≈â« π”¡“

¬âÕ¡·∂∫ ’‚§√‚¡‚´¡¥â«¬«‘∏’ GTG-banding μ“¡«‘∏’

¢Õß Seabright (1971) ∑ÿ°√“¬  à«π„π√“¬∑’Ë¡’

‚§√‚¡‚´¡º‘¥ª°μ‘À√◊Õ ß —¬«à“º‘¥ª°μ‘ ®–¬âÕ¡ ’

‚§√‚¡‚´¡¥â«¬‡∑§π‘§æ‘‡»…‡æ‘Ë¡‡μ‘¡ ‡™àπ QFQ-banding

(Q-bands by fluorescence using quinacrine; Caspersson

et al., 1970), CBG-banding (C-band by barium

hydroxide using Giemsa; Sumner, 1972), NOR-

banding (Nucleolar organizer region; Bloom and

Goodpasture, 1976)  à«π‡∑§π‘§∑’Ë‡°’Ë¬«¢âÕßÕ◊ËπÊ „™â

μ“¡§Ÿà¡◊Õ The AGT Cytogenetics Laboratory Manual

(Barch et al.,1997) °“√«‘‡§√“–Àåº≈‚§√‚¡‚´¡√“¬ß“π

®“°°“√«‘‡§√“–Àå¢Õßπ—°«‘∑¬“»“ μ√å°“√·æ∑¬å 2 §π

®—¥‡√’¬ß¿“æ·§√‘‚Õ‰∑ªá®“°¿“æ∂à“¬ (æ.». 2533 ∂÷ß

‡¥◊Õπμÿ≈“§¡ æ.». 2537) ·≈–‚¥¬‡§√◊ËÕß«‘‡§√“–Àå

‚§√‚¡‚´¡®“°‚ª√·°√¡§Õ¡æ‘«‡μÕ√å μ—Èß·μà‡¥◊Õπ

æƒ»®‘°“¬π æ.». 2537 ∂÷ßªí®®ÿ∫—π °“√√“¬ß“πº≈

¬÷¥μ“¡·∫∫¢Õß An International System for Human

Cytogenetic Nomenclature 2005 À√◊Õ™◊ËÕ¬àÕ§◊Õ ISCN

2005 (Shaffer and Tommerup, 2005) °“√‡¢’¬π™◊ËÕ

°≈ÿà¡Õ“°“√‚√§‡ªìπ¿“…“‰∑¬ Õâ“ßÕ‘ßμ“¡æ®π“πÿ°√¡

°≈ÿà¡Õ“°“√‚√§ ©∫—∫»“ μ√“®“√¬åÕ«¬ ‡°μÿ ‘ßÀå ( ¡™—¬
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·≈–§≥–, 2537) §”∑—∫»—æ∑å‡¢’¬πμ“¡ª∑“πÿ°√¡

æ—π∏ÿ»“ μ√å ( ¡“§¡æ—π∏ÿ»“ μ√å·Ààßª√–‡∑»‰∑¬,

2548) À√◊Õ»—æ∑å·æ∑¬»“ μ√å ©∫—∫√“™∫—≥±‘μ¬ ∂“π

(√“™∫—≥±‘μ¬ ∂“π, 2547) ¬°‡«âπ§”»—æ∑å∑’Ë„™â°“√

√“¬ß“πº≈‚§√‚¡‚´¡∑’Ë —Èπ·≈–‡¢â“„®ßà“¬ ®–¬÷¥§”

μâπ·∫∫¿“…“Õ—ß°ƒ…‰«â ‡™àπ trisomy, translocation,

addition, deletion, ring, marker, duplication, inversion

·≈– microdeletion ‡ªìπμâπ

º≈°“√»÷°…“·≈–«‘®“√≥å

º≈°“√μ√«®‚§√‚¡‚´¡®“°‡≈◊Õ¥¢Õß‚√ß

æ¬“∫“≈ ß¢≈“π§√‘π∑√å μ—Èß·μàªï æ.».2533-2550

‡ªìπ ‡≈◊Õ¥∑’Ë à ß®“°¿“¬„π‚√ßæ¬“∫“≈ ß¢≈“

π§√‘π∑√åª√–¡“≥√âÕ¬≈– 60 Õ’°√âÕ¬≈– 40  àßμ√«®

®“°‚√ßæ¬“∫“≈Õ◊Ëπ ‚¥¬‡©æ“–®—ßÀ«—¥¿“§„μâμÕπ≈à“ß

‡π◊ËÕß®“°‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å ‡ªìπ»Ÿπ¬å

∫√‘°“√μ√«®‚§√‚¡‚´¡·Ààß‡¥’¬«„π¿“§„μâ ∑”„Àâ

μâÕß∫√‘À“√®—¥°“√ª√‘¡“≥°“√√—∫ ‘Ëß àßμ√«®®“°‚√ß

æ¬“∫“≈Õ◊ËπÊ „Àâ‡À¡“– ¡ ‡æ◊ËÕ„Àâ “¡“√∂∫√‘°“√‰¥â

μ“¡¡“μ√∞“π ¥—ßπ—Èπ‚√ßæ¬“∫“≈À√◊Õ ∂“π∫√‘°“√

∑“ß°“√·æ∑¬åÕ◊ËπÊ ∑’Ë¡’æ◊Èπ∑’ËÕ¬Ÿà∫√‘‡«≥μÕπ∫π¢Õß

¿Ÿ¡‘¿“§ ‡™àπ ™ÿ¡æ√  ÿ√“…Æ√å∏“π’ °√–∫’Ë √–πÕß

·≈–π§√»√’∏√√¡√“™ ·π–π”„Àâ àß‚§√‚¡‚´¡‰ª

μ√«®¬—ß ∂“π∫√‘°“√„π°√ÿß‡∑æœ ÷́Ëß¡’ ∂“π„Àâ

∫√‘°“√μ√«®‚§√‚¡‚´¡À≈“¬·Ààß

Õ—μ√“°“√‰¥âº≈μ√«®

μ—«Õ¬à“ß‡≈◊Õ¥ºŸâªÉ«¬μ—Èß·μàªï æ.».2533-2550 ¢Õß

‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å (μ“√“ß∑’Ë 1) ¡’®”π«π

 àßμ√«®∑—Èß ‘Èπ 5,866 μ—«Õ¬à“ß ‰¥âº≈°“√μ√«® 5,665

μ—«Õ¬à“ß (√âÕ¬≈– 96.6) æ∫‚§√‚¡‚´¡º‘¥ª°μ‘ 1,680

μ—«Õ¬à“ß (√âÕ¬≈– 28.7) ́ ÷Ëß„°≈â‡§’¬ß°—∫√“¬ß“π§√—Èß∑’Ë 2

∑’Ë√“¬ß“π§«“¡º‘¥ª°μ‘‰«â√âÕ¬≈– 26.9 (Panich and

Jinorose, 1991) ·≈–„°≈â‡§’¬ß°—∫√“¬ß“πÕ◊ËπÊ ∑’Ë

μ√«®æ∫§«“¡º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡„πºŸâªÉ«¬∑’Ë àß

μ√«®√âÕ¬≈– 27-30 (Mekanandha et al., 1979; Verma

and Dosik, 1980; Mehes and Bajnoczky, 1981;

Duarte et al., 2004; Goud et al., 2005) ·μà¡’√“¬ß“π

®“°ª√–‡∑»‡°“À≈’∑’Ëæ∫§«“¡º‘¥ª°μ‘√âÕ¬≈– 17.5 (Kim

et al., 1999)  à«πº≈°“√μ√«®≈â¡‡À≈«„π§√—Èß·√°¡’

201 μ—«Õ¬à“ß (√âÕ¬≈– 3.4) ‰¡àμà“ß®“°“√√“¬ß“π§√—Èß∑’Ë

2 ∑’Ë¡’º≈°“√μ√«®≈â¡‡À≈«√âÕ¬≈– 3.4 ‡™àπ°—π (Panich

and Jinorose, 1991) ·≈–„°≈â‡§’¬ß°—∫√“¬ß“π¢Õß Goud

et al. (2005) ∑’Ë¡’º≈°“√μ√«®≈â¡‡À≈«√âÕ¬≈– 2.9

‡¡◊ËÕ‰¡à‰¥âº≈°“√μ√«®§√—Èß·√° ÀâÕßªØ‘∫—μ‘°“√®–·®âß

„Àâ·æ∑¬åºŸâ àßμ√«®∑√“∫ ·≈– àßμ√«® È́”´÷Ëß‰¥âº≈

μ√«®‡æ‘Ë¡Õ’° 51 μ—«Õ¬à“ß ®÷ß‡À≈◊Õ‰¡à‰¥âº≈°“√μ√«®

‡æ’¬ß 150 μ—«Õ¬à“ß (√âÕ¬≈– 2.7) „π°≈ÿà¡∑’Ë‰¡à‰¥âº≈

°“√μ√«®·∫àß‰¥â 2 °≈ÿà¡§◊Õ ·∫∫∑’Ë∑√“∫ “‡Àμÿ

 à«π„À≠à‡ªìπ°≈ÿà¡∑’Ë àß‡≈◊Õ¥®“° “¬ –¥◊Õ ‡æ◊ËÕ°“√

¬◊π¬—πº≈°“√μ√«®°àÕπ§≈Õ¥ (12/42, √âÕ¬≈– 28.6)

¡—°æ∫°“√μ‘¥‡™◊ÈÕ·∫§∑’‡√’¬À√◊Õ‡™◊ÈÕ√“ ·≈–‡≈◊Õ¥®“°

À—«„®¢Õß∑“√°‡ ’¬™’«‘μ„π§√√¿å ´÷Ëß¡—°‡ªìπ‡´≈≈å∑’Ë

‰¡à¡’™’«‘μ®÷ß‡æ“–‡≈’È¬ß‰¡à‰¥â (47/66, √âÕ¬≈– 71.2)

 √ÿª “‡Àμÿ°“√‡æ“–‡≈’È¬ß‡´≈≈å≈â¡‡À≈«·∫∫∑’Ë∑√“∫

 “‡Àμÿ‰¥â¥—ßπ’È (1) ‡≈◊Õ¥¡’ ¿“æ‰¡à¥’°àÕπ‡æ“–‡≈’È¬ß‡´≈≈å

68 μ—«Õ¬à“ß ‡™àπ ‡≈◊Õ¥®“°∑“√°‡ ’¬™’«‘μ„π§√√¿å

‡≈◊Õ¥·¢Áßμ—« ‡¡Á¥‡≈◊Õ¥·¥ß·μ° ‡°Á∫„π “√ªÑÕß°—π

°“√·¢Áßμ—«¢Õß‡≈◊Õ¥º‘¥ ª√‘¡“≥πâÕ¬°«à“ 1 ¡‘≈≈‘≈‘μ√

‡≈◊Õ¥∑’Ë àß¡“®“°μà“ß®—ßÀ«—¥§â“ßÀ≈“¬«—π ‡ªìπμâπ (2)

‡≈◊Õ¥¡’°“√ªπ‡ªóôÕπ‡™◊ÈÕ√“À√◊Õ·∫§∑’‡√’¬°àÕπ°“√

‡æ“–‡≈’È¬ß 74 μ—«Õ¬à“ß ‚¥¬‡©æ“– “‡Àμÿ®“°¢âÕ·√°

ÀâÕßªØ‘∫—μ‘°“√ “¡“√∂ªØ‘‡ ∏°“√μ√«®‰¥â μ“¡

¡“μ√∞“π°“√√—∫ ‘Ëß àßμ√«® ·μà°“√ªØ‘‡ ∏¢ÕßÀâÕß

ªØ‘∫—μ‘°“√∑”‰¡à‰¥â„π∫“ß°√≥’ ‡æ√“–¢âÕ®”°—¥¢Õß

‡≈◊Õ¥∑’Ë‡°Á∫‰¥â§√—Èß‡¥’¬« ‡™àπ ∑“√°‡ ’¬™’«‘μ„π§√√¿å

‡≈◊Õ¥®“° “¬ –¥◊Õ ·≈–·æ∑¬åμâÕß°“√∑√“∫ “‡Àμÿ

‡æ◊ËÕª√–‚¬™πå„π°“√„Àâ§”·π–π”ª√÷°…“·°àºŸâªÉ«¬

ÀâÕßªØ‘∫—μ‘°“√®÷ßμâÕß‡≈◊Õ°¥”‡π‘π¢—ÈπμÕπ°“√‡æ“–

‡≈’È¬ßμàÕ‰ª ∂â“π”¢âÕ¡Ÿ≈ à«π∑’Ë∑√“∫ “‡Àμÿ 142

μ—«Õ¬à“ßπ’ÈÕÕ°®“°º≈°“√μ√«®≈â¡‡À≈«§√—Èß·√°∑—ÈßÀ¡¥

(201 μ—«Õ¬à“ß) ®–‡À≈◊Õ‡æ’¬ß 59 μ—«Õ¬à“ß (√âÕ¬≈– 1.0)
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®“°¢âÕ¡Ÿ≈Õ—μ√“º≈°“√μ√«®≈â¡‡À≈«¢â“ßμâπ

®–‡ÀÁπ«à“‡≈◊Õ¥∑’Ë„™â àßμ√«®¡’§«“¡ ”§—≠¡“° ‡æ√“–

√âÕ¬≈– 70 ¡’ “‡Àμÿ®“° ¿“æ‡≈◊Õ¥°àÕπ°“√‡æ“–‡≈’È¬ß

°“√‡°Á∫‡≈◊Õ¥§«√¡’ª√‘¡“≥¡“°æÕ§◊Õ 2-5 ¡‘≈≈‘≈‘μ√

·≈–‡≈◊Õ¥∑’Ë àßμ√«®®–μâÕß„ à “√°—π‡≈◊Õ¥·¢Áß∑’Ë∂Ÿ°

μâÕß§◊Õ‡Œª“√‘π À“°‰¡à “¡“√∂∑”°“√‡æ“–‡≈’È¬ß‰¥â„π

24 ™—Ë«‚¡ß§«√„™â ACD (acid-citrate-dextrose) ´÷Ëß

‡ªìπ “√°—π‡≈◊Õ¥·¢Áß∑’Ë„™â‡°Á∫‡≈◊Õ¥„π§≈—ß‡≈◊Õ¥ ·≈–

‡°Á∫„πμŸâ‡¬Áπ 4 Õß»“‡´≈‡´’¬  ®–‡°Á∫‰¥â 1-2  —ª¥“Àå

‰¡à§«√‡°Á∫„πμŸâ‡¬Áπ·™à·¢Áß À“°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë àß

μ√«®¡’ª√‘¡“≥πâÕ¬ À√◊Õμ—«Õ¬à“ß‡≈◊Õ¥¡’≈—°…≥–„ 

‡ªìπ≈‘Ë¡‡≈◊Õ¥ ‡¡Á¥‡≈◊Õ¥·μ° ‡¡◊ËÕ‡æ“–‡≈’È¬ß¡—°®–‰¡à‰¥â

‰¡‚∑ ‘́  πÕ°®“°π’È‡≈◊Õ¥μâÕß¡’‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑’Ë

¡’™’«‘μ ·≈–°“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥μâÕß‡°Á∫μ—«Õ¬à“ß

‡≈◊Õ¥¥â«¬«‘∏’ª√“»®“°‡™◊ÈÕÕ¬à“ß‡§√àß§√—¥

¢âÕ∫àß™’È·≈–Õ—μ√“°“√‰¥âº≈μ√«®º‘¥ª°μ‘

¢âÕ∫àß™’È∑’Ë àßμ√«®¡“°∑’Ë ÿ¥§◊Õ°≈ÿà¡Õ“°“√

‚§√‚¡‚´¡º‘¥ª°μ‘∑’Ëæ∫∫àÕ¬®”π«π 1,506 μ—«Õ¬à“ß

‡ªìπ°≈ÿà¡Õ“°“√¥“«πå 1,043 μ—«Õ¬à“ß °≈ÿà¡Õ“°“√

μ“√“ß∑’Ë 1 ¢âÕ∫àß™’È·≈–º≈°“√μ√«®‚§√‚¡‚´¡®“°‡≈◊Õ¥¢Õß‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å (æ.».2533 -2550)

¢âÕ∫àß™’È º≈°“√μ√«®

®”π«π ª°μ‘ º‘¥ª°μ‘ ‰¡à‰¥âº≈

μ—«Õ¬à“ß* (√âÕ¬≈–) (√âÕ¬≈–) (√âÕ¬≈–)

°≈ÿà¡Õ“°“√‚§√‚¡‚´¡º‘¥ª°μ‘∑’Ëæ∫∫àÕ¬** 1506 363 (24.1) 1085 (72.1) 58 (3.8)

æ—≤π“°“√™â“À√◊Õªí≠≠“ÕàÕπ 656 599 (91.3) 53 (8.1) 4 (0.6)

æàÕ/·¡à/≠“μ‘¢ÕßºŸâªÉ«¬∑’Ë¡’‚§√‚¡‚´¡º‘¥ª°μ‘ 618 535 (86.6) 75 (12.1) 8 (1.3)

§«“¡æ‘°“√·μà°”‡π‘¥ 497 380 (76.5) 98 (19.7) 19 (3.8)

·∑âß∫àÕ¬ 455 435 (95.6) 18 (4.0) 2 (0.4)

‰¡à¡’ª√–®”‡¥◊Õπ 294 210 (71.4) 80 (27.2) 4 (1.4)

°≈ÿà¡Õ“°“√‚§√‚¡‚´¡‡Õ°´å‡ª√“– 186 174 (93.6) 11 (5.9) 1 (0.5)

°≈ÿà¡‚§√‚¡‚´¡ microdeletion 156 124 (79.5) 27 (17.3) 5 (3.2)

Õ«—¬«–‡æ»°”°«¡ 147 132 (89.8) 13 (8.8) 2 (1.4)

 ß —¬§«“¡º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡ 129 92 (71.3) 34 (26.4) 3 (2.3)

¿“«–‡ªìπÀ¡—π 115 105 (91.3) 10 (8.7) 0 (0)

∑“√°º‘¥ª°μ‘μ√«®æ∫„π§√√¿å 74 55 (74.3) 12 (16.2) 7 (9.5)

∑“√°‡ ’¬™’«‘μ„π§√√¿å 66 16 (24.2) 3 (4.6) 47 (71.2)

¬◊π¬—πº≈°“√μ√«®°àÕπ§≈Õ¥ 42 10 (23.8) 20 (47.6) 12 (28.6)

Hypospadia 21 21 (100) 0 (0) 0 (0)

¢âÕ∫àß™’È∑’Ë‰¡à™—¥‡®π 526 474 (90.1) 38 (7.2) 14 (2.7)

‰¡à√–∫ÿ¢âÕ∫àß™’È 378 260 (68.8) 103 (27.2) 15 (4.0)

√«¡®”π«πμ—«Õ¬à“ß∑’Ëμ√«® 5,866 3,985 (67.9) 1,680 (28.7) 201 (3.4)

√«¡ºŸâªÉ«¬∑’Ëμ√«® (‰¡àπ—∫´È”) 5,635 3,855 (68.4) 1,630 (28.9) 150 (2.7)

* μ“√“ßπ’È· ¥ß°“√μ√«®∑—ÈßÀ¡¥‡ªìπ®”π«πμ—«Õ¬à“ß „πºŸâªÉ«¬∫“ß√“¬Õ“® àßμ√«®¡“°°«à“ 1 §√—Èß

** °≈ÿà¡Õ“°“√¥“«πå °≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å °≈ÿà¡Õ“°“√æ“‚μ °≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å ·≈–°≈ÿà¡Õ“°“√‰§≈πå‡ø≈‡μÕ√å
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‡∑Õ√å‡πÕ√å 261 μ—«Õ¬à“ß °≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å 104

μ—«Õ¬à“ß °≈ÿà¡Õ“°“√æ“‚μ 77 μ—«Õ¬à“ß ·≈–°≈ÿà¡Õ“

°“√‰§≈πå‡ø≈‡μÕ√å 21 μ—«Õ¬à“ß ¢âÕ∫àß™’È√Õß≈ß¡“§◊Õ

°≈ÿà¡æ—≤π“°“√™â“À√◊Õªí≠≠“ÕàÕπ 656 μ—«Õ¬à“ß °≈ÿà¡æàÕ/

·¡à/≠“μ‘¢ÕßºŸâªÉ«¬∑’Ë¡’‚§√‚¡‚´¡º‘¥ª°μ‘ ®”π«π 618

μ—«Õ¬à“ß §«“¡æ‘°“√·μà°”‡π‘¥ 497 μ—«Õ¬à“ß ·∑âß∫àÕ¬

455 μ—«Õ¬à“ß ‰¡à¡’ª√–®”‡¥◊Õπ 294 μ—«Õ¬à“ß

°≈ÿà¡Õ“°“√‚§√‚¡‚´¡‡Õ° ǻ‡ª√“– 186 μ—«Õ¬à“ß

°≈ÿà¡‚§√‚¡‚´¡ microdeletion 156 μ—«Õ¬à“ß Õ«—¬«–

‡æ»°”°«¡ 147 μ—«Õ¬à“ß ‡ªìπμâπ πÕ°®“°π’È

ºŸâªÉ«¬ à«πÀπ÷Ëß (√âÕ¬≈– 15.4) ·æ∑¬å√–∫ÿ¢âÕ∫àß™’È‰¡à

™—¥‡®π À√◊Õ‰¡à√–∫ÿ¢âÕ∫àß™’È (√“¬≈–‡Õ’¬¥· ¥ß„π

μ“√“ß∑’Ë 1)

Õ—μ√“°“√‰¥âº≈μ√«®‚§√‚¡‚´¡º‘¥ª°μ‘„π

·μà≈–¢âÕ∫àß™’ÈÕ“®·μ°μà“ß°—π‰ª „πºŸâªÉ«¬∑’Ë¡’≈—°…≥–

∑“ß§≈‘π‘°™—¥‡®π ‡™àπ °≈ÿà¡Õ“°“√‚§√‚¡‚´¡º‘¥

ª°μ‘∑’Ëæ∫∫àÕ¬æ∫§«“¡º‘¥ª°μ‘√âÕ¬≈– 72.1 ‡¡◊ËÕ·¬°

«‘‡§√“–Àå„π·μà≈–°≈ÿà¡Õ“°“√æ∫«à“ ¢âÕ∫àß™’È°≈ÿà¡

Õ“°“√¥“«πåæ∫§«“¡º‘¥ª°μ‘ 872/1,043 (√âÕ¬≈– 83.6)

¢âÕ∫àß™’È°≈ÿà¡Õ“°“√‡Õ¥«“√å¥ åæ∫§«“¡º‘¥ª°μ‘ 64/104

(√âÕ¬≈– 61.5) ¢âÕ∫àß™’È°≈ÿà¡Õ“°“√æ“‚μæ∫§«“¡º‘¥

ª°μ‘ 42/77 (√âÕ¬≈– 54.6) ¢âÕ∫àß™’È°≈ÿà¡Õ“°“√

‡∑Õ√å‡πÕ√åæ∫§«“¡º‘¥ª°μ‘ 104/261 (√âÕ¬≈– 39.9)

¢âÕ∫àß™’È°≈ÿà¡Õ“°“√‰§≈πå‡ø≈‡μÕ√åæ∫§«“¡º‘¥ª°μ‘

3/21 (√âÕ¬≈– 14.3) πÕ°®“°π’È¿“«–∫“ßÕ¬à“ß ‡™àπ

‰¡à¡’ª√–®”‡¥◊Õπ §«“¡æ‘°“√·μà°”‡π‘¥ ¡’Õ—μ√“°“√

μ√«®æ∫‚§√‚¡‚´¡º‘¥ª°μ‘§àÕπ¢â“ß Ÿßª√–¡“≥√âÕ¬

≈– 20-27  à«π¢âÕ∫àß™’È∑’Ë¡’ “‡ÀμÿÀ≈“°À≈“¬

πÕ°®“°‚§√‚¡‚´¡º‘¥ª°μ‘ Õ—μ√“°“√μ√«®æ∫

‚§√‚¡‚´¡º‘¥ª°μ‘¡’πâÕ¬°«à“√âÕ¬≈– 10 ‡™àπ

æ—≤π“°“√™â“À√◊Õªí≠≠“ÕàÕπ ·∑âß∫àÕ¬ ‡ªìπÀ¡—π

‡ªìπμâπ

‚§√‚¡‚´¡º‘¥ª°μ‘

μ“√“ß∑’Ë 2 · ¥ß≈—°…≥–‚§√‚¡‚´¡º‘¥ª°μ‘

μ“¡≈—°…≥–∑’Ëæ∫‚¥¬√«¡®“°∑ÿ°¢âÕ∫àß™’È √“¬ß“π

‡ªìπ®”π«πºŸâªÉ«¬ ·≈–‰¡àπ—∫´È”„π°√≥’∑’Ëμ√«®¡“°°«à“

1 μ—«Õ¬à“ß  “¡“√∂·∫àß≈—°…≥–∑’Ëæ∫‰¥â 4 °≈ÿà¡§◊Õ (1)

°≈ÿà¡‚§√‚¡‚´¡º‘¥ª°μ‘∑’Ëæ∫∫àÕ¬ ‰¥â·°à °≈ÿà¡Õ“°“√

¥“«πå °≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å °≈ÿà¡Õ“°“√æ“‚μ (2)

°≈ÿà¡‚§√‚¡‚´¡‡æ»º‘¥ª°μ‘‰¥â·°à °≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å

°≈ÿà¡Õ“°“√‰§≈πå‡ø≈‡μÕ√å °≈ÿà¡Õ“°“√ XXX °≈ÿà¡

Õ“°“√ XYY À√◊Õ∫Õ°‡æ»„π√–¥—∫‚§√‚¡‚´¡ ‰¥â·°à

°≈ÿà¡ Androgen insensitivity °≈ÿà¡Õ«—¬«–‡æ»°”°«¡

(3) °≈ÿà¡‚§√ß √â“ßº‘¥ª°μ‘ ‰¥â·°à translocation, deletion,

addition, inversion ·≈– ring (4) °≈ÿà¡Õ◊ËπÊ ‰¥â·°à

°≈ÿà¡‚§√‚¡‚´¡ microdeletion, marker, °≈ÿà¡Õ“°“√

‚§√‚¡‚´¡‡Õ°´å‡ª√“– ·≈–°≈ÿà¡‚§√‚¡‚´¡º‘¥ª°μ‘

∑’Ëæ∫‰¥âπâÕ¬

°≈ÿà¡Õ“°“√¥“«πå

‡¡◊ËÕæ‘®“√≥“¢âÕ∫àß™’È°≈ÿà¡Õ“°“√¥“«πå®“°°“√ àß

μ√«® 1,043 μ—«Õ¬à“ß μ√«®æ∫§«“¡º‘¥ª°μ‘¢Õß

‚§√‚¡‚´¡·∫∫°≈ÿà¡Õ“°“√¥“«πå 853 μ—«Õ¬à“ß (√âÕ¬

≈– 81.8) º≈ª°μ‘ 363 μ—«Õ¬à“ß (√âÕ¬≈– 24.1) ‰¡à

‰¥âº≈μ√«® 45 μ—«Õ¬à“ß (√âÕ¬≈– 4.3) ·≈–æ∫§«“¡

º‘¥ª°μ‘·∫∫Õ◊Ëπ 19 μ—«Õ¬à“ß (√âÕ¬≈– 1.8) ‡™àπ trisomy

18, ring 18, deletion 9p, deletion 13q, deletion 18q,

addition 7p, addition 12p ‡ªìπμâπ · ¥ß„Àâ‡ÀÁπ∂÷ß

≈—°…≥–∑“ß§≈‘π‘° ∑’ËÕ“®§≈â“¬§≈÷ß°—π„π‚§√‚¡‚´¡

º‘¥ª°μ‘ ∑’Ëæ∫‰¥âπâÕ¬·∫∫Õ◊ËπÊ À√◊Õ®“°

ª√– ∫°“√≥å¢Õß·æ∑¬åºŸâ àßμ√«® ‡æ√“–¡’ºŸâªÉ«¬ 2

√“¬¡’º≈‚§√‚¡‚´¡‡ªìπ·∫∫ 45,X ·≈– 49,XXXY

´÷Ëß¡’≈—°…≥–∑“ß§≈‘π‘°‰¡à‡À¡◊Õπ°≈ÿà¡Õ“°“√¥“«πå

·μà àß¡“μ√«®„π¢âÕ∫àß™’Èπ’È  à«πº≈ª°μ‘Õ“®®–‡ªìπ

º≈ª°μ‘®√‘ß À√◊ÕºŸâªÉ«¬¡’ mosaic ·∫∫∑’Ë¡’‡´≈≈åº‘¥

ª°μ‘πâÕ¬¡“° ÷́Ëß‡§¬¡’√“¬ß“π®“°ÀâÕßªØ‘∫—μ‘°“√

¢Õß‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å„πºŸâªÉ«¬¥“«πå ¡’

≈—°…≥–∑“ß§≈‘°π‘°™—¥‡®π ·μà¡’‚§√‚¡‚´¡·∫∫

mosaic robertsonian translocation (21;21) ·≈–

‡´≈≈åª°μ‘ ‚¥¬æ∫‡´≈≈åº‘¥ª°μ‘‡æ’¬ß√âÕ¬≈– 2 ®“°

‡≈◊Õ¥ (Limprasert et al., 1991)
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μ“√“ß∑’Ë 2   ‚§√‚¡‚´¡º‘¥ª°μ‘∑—ÈßÀ¡¥·∫àßμ“¡≈—°…≥–‚§√‚¡‚´¡º‘¥ª°μ‘ (‰¡àπ—∫´È”„π√“¬∑’Ëμ√«®´È”)

≈—°…≥–‚§√‚¡‚´¡º‘¥ª°μ‘ ®”π«πºŸâªÉ«¬ √âÕ¬≈–

°≈ÿà¡‚§√‚¡‚´¡º‘¥ª°μ‘∑’Ëæ∫∫àÕ¬

°≈ÿà¡Õ“°“√¥“«πå 933 57.2

°≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å 87 5.3

°≈ÿà¡Õ“°“√æ“‚μ 80 4.9

°≈ÿà¡‚§√‚¡‚´¡‡æ»º‘¥ª°μ‘À√◊Õ™à«¬„π°“√«‘π‘®©—¬

°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å 188 11.5

°≈ÿà¡Õ“°“√‰§≈πå‡ø≈‡μÕ√å 18 1.1

°≈ÿà¡ Androgen insensitivity* 23 1.4

°≈ÿà¡Õ“°“√ XXX 6 0.4

°≈ÿà¡Õ“°“√ XYY 3 0.2

°≈ÿà¡‚§√ß √â“ßº‘¥ª°μ‘

Balanced reciprocal translocation 71 4.4

Deletion 51 3.1

Addition 25 1.5

Unbalanced reciprocal translocation 24 1.5

Balanced robertsonian translocation 21 1.3

Inversion 18 1.2

Ring 12 0.7

°≈ÿà¡Õ◊ËπÊ

°≈ÿà¡‚§√‚¡‚´¡ microdeletion 31 1.9

Marker 19 1.2

°≈ÿà¡Õ“°“√‚§√‚¡‚´¡‡Õ°´å‡ª√“– ** 8 0.5

§«“¡º‘¥ª°μ‘Õ◊Ëπ Ê *** 7 0.4

Trisomy ∑’Ëæ∫‰¥âπâÕ¬**** 5 0.3

√«¡ 1630 100.0

* ™à«¬„π°“√«‘π‘®©—¬‚√§ ‚§√‚¡‚´¡‡ªìπ‡æ»™“¬ª°μ‘·μàøï‚π‰∑ªá‡ªìπ‡æ»À≠‘ß „π™◊ËÕ‡¥‘¡¡—°‡√’¬° Testicular feminization

** π—∫‡©æ“–æ∫®ÿ¥‡ª√“–∫π‚§√‚¡‚´¡‡Õ°´å  ªí®®ÿ∫—π„™â°“√μ√«®¥’‡ÕÁπ‡Õ

*** ∑’Ëæ∫§◊Õ (°) 69,XXX (¢) 46,XY,ins(18;8)(q22;q11.2q13) (§) 46,XX,dup(2)(p12p12) (ß) 46,XY,rec(4)dup(4p)inv(4)(p14q33)pat

Õ’° 3 √“¬‡ªìπ monosomy 21

**** ∑’Ëæ∫§◊Õ (°) 47,XX,+9 (¢) 47,XX,+8/46,XX (§) 47,XY,+9/46,XY (ß) 47,XX,+14/46,XX (®) 47,XX,+22/46,XX



153 ¡·¢ æ«ß‡æÁ™√ ·≈–§≥– Thai J. Genet. 2008, 1(2) : 146 › 162

μ“√“ß∑’Ë 3 · ¥ßº≈‚§√‚¡‚´¡·∫∫°≈ÿà¡

Õ“°“√¥“«πå∑—ÈßÀ¡¥ 933 √“¬ (‚¥¬‰¡à‰¥â®—¥μ“¡¢âÕ

∫àß™’È) °≈ÿà¡Õ“°“√¥“«πå¡’  —¥ à«π‡æ»™“¬μàÕ‡æ»

À≠‘ß„°≈â‡§’¬ß°—π§◊Õ 1.14 μàÕ 1 æ∫‚§√‚¡‚´¡º‘¥

ª°μ‘·∫∫ triosmy 21 √âÕ¬≈– 93.9 ·∫∫ translocation

√âÕ¬≈– 3.3 ·∫∫ mosaic √âÕ¬≈– 1.8 ·≈–·∫∫æ∫

√à«¡°—∫§«“¡º‘¥ª°μ‘·∫∫Õ◊Ëπ√âÕ¬≈– 1.0  —¥ à«π

¢Õß°“√æ∫§«“¡º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡·∫∫°≈ÿà¡

Õ“°“√¥“«πåπ’È  „°≈â ‡§’¬ß°—π°—∫√“¬ß“πÕ◊ËπÊ

(Mekanandha et al., 1979; Kim et al., 1999; Duarte

et al., 2004; Goud et al., 2005) ¡’ºŸâªÉ«¬√“¬Àπ÷Ëßæ∫

‰¥âπâÕ¬¡“° ¡’≈—°…≥–∑“ß§≈‘π‘°¢Õß°≈ÿà¡Õ“°“√¥“«πå

μ“√“ß∑’Ë 3 ‚§√‚¡‚´¡º‘¥ª°μ‘„π°≈ÿà¡Õ“°“√¥“«πå ®”π«π  933 √“¬

≈—°…≥–‚§√‚¡‚´¡º‘¥ª°μ‘ ®”π«πºŸâªÉ«¬ √âÕ¬≈–

Free trisomy ®”π«π 876 √“¬ (√âÕ¬≈– 93.9)

47,XX,+ 21 406 43.5

47,XY,+21 470 50.4

Mosaic trisomy 21 ®”π«π 17 √“¬ (√âÕ¬≈– 1.8)

47,XX,+21/46,XX 8 0.9

47,XY,+21/46,XY 6 0.6

48,XY,+21,+21/47,XY,+21 1 0.1

47,XX,t(7;16)(p22;q12),+21/47,XX,+21 1 0.1

46,XX,der(21;21)/46,XX 1 0.1

·∫∫ Robertsonian translocation ®”π«π 31 √“¬ (√âÕ¬≈– 3.3)

46,XX,der(13;21),+21 1 0.1

46,XY,der(13;21),+21 1 0.11

46,XX,der(14;21),+21 7 0.8

46,XY,der(14;21),+21 5 0.5

46,XX,der(21;21) 7 0.8

46,XY,der(21;21) 10 1.1

§«“¡º‘¥ª°μ‘Õ◊ËπÊ ®”π«π 9 √“¬ (√âÕ¬≈– 1.0)

46,X,+21 1 0.1

47,XX,inv(11)(p11q13),+21 1 0.1

47,XY,inv(15)(q21q22),+21 1 0.1

47,XY,t(1;19)(q42;p13.2),+21 1 0.1

47,XY,t(10;15)(q22;q22),+21 1 0.1

47,XY,t(2;10)(p13;q11.2),+21 1 0.1

47,XX,t(1;2)(p10;p10),+21 1 0.1

47,XX,t(12;15)(p13;q22),+21 1 0.1

47,XY,t(5;13)(p15.3;q22),+21 1 0.1

√«¡ 933 100
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·≈–º≈‚§√‚¡‚´¡‡ªìπ·∫∫ 46,X,+21 ´÷Ëß√“¬ß“π‰«â

„π«“√ “√∑“ß«‘™“°“√ (Jaruratanasirikul and Jinorose,

1995)

°≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å

ºŸâªÉ«¬∑’Ë àßμ√«®·≈–√–∫ÿ¢âÕ∫àß™’È«à“‡ªìπ°≈ÿà¡Õ“

°“√‡Õ¥«“√å¥ å 104 μ—«Õ¬à“ß ·μàæ∫‚§√‚¡‚´¡º‘¥

ª°μ‘„π¢âÕ∫àß™’È¡’‡æ’¬ß 64 μ—«Õ¬à“ß (√âÕ¬≈– 61.5)

æ∫º≈‚§√‚¡‚´¡·∫∫°≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å 52

μ—«Õ¬à“ß (√âÕ¬≈– 50) ·≈–§«“¡º‘¥ª°μ‘·∫∫Õ◊Ëπ 12

μ—«Õ¬à“ß (√âÕ¬≈– 11.5) ‡™àπ trisomy 13 (7 μ—«Õ¬à“ß),

addition(18p23), der(18;21), der(4;18), marker ‡ªìπμâπ

º≈ª°μ‘ 34 μ—«Õ¬à“ß (√âÕ¬≈– 32.7) ‰¡à‰¥âº≈°“√μ√«®

6 μ—«Õ¬à“ß (√âÕ¬≈– 5.8) °“√æ∫¢âÕ∫àß™’È‡ªìπ°≈ÿà¡Õ“

°“√‡Õ¥«“√å¥ å ·μàº≈°“√μ√«®‡ªìπ trisomy 13 ∫àÕ¬

‡æ√“–„πºŸâªÉ«¬∫“ß√“¬¡’Õ“°“√∑“ß§≈‘π‘°‰¡à™—¥‡®π

·μà‚§√‚¡‚´¡º‘¥ª°μ‘Õ◊ËπÊ ∑’Ëæ∫„π¢âÕ∫àß™’Èπ’È ¡—°¡’

§«“¡ —¡æ—π∏å°—∫‚§√‚¡‚´¡ 18 ·≈– marker

(∑’ËÕ“®®–‡ªìπ à«π¢Õß‚§√‚¡‚´¡ 18) μ“√“ß∑’Ë 4

· ¥ßº≈°“√μ√«®‚§√‚¡‚´¡·∫∫°≈ÿà¡Õ“°“√

‡Õ¥«“√å¥ å∑—ÈßÀ¡¥ 87 √“¬ æ∫ —¥ à«π‡æ»À≠‘ß Ÿß

°«à“‡æ»™“¬ª√–¡“≥ 2 ‡∑à“‡À¡◊Õπ∑’Ë‡§¬¡’√“¬ß“π¡“

·≈â« (Naguib et al., 1999) À√◊Õ„π∫“ß√“¬ß“πÕ“®

 Ÿß∂÷ß 3-4 ‡∑à“ (Grouchy and Turleau, 1984; Jones,

1997) æ∫‚§√‚¡‚´¡º‘¥ª°μ‘·∫∫ triosmy 18 √âÕ¬≈–

95.4 ·≈–·∫∫Õ◊ËπÊ √âÕ¬≈– 4.6 ¡’ºŸâªÉ«¬πà“ π„® 2 √“¬

√“¬·√° àßμ√«®‡¡◊ËÕÕ“¬ÿ 1 ‡¥◊Õπ‡æ◊ËÕ«‘π‘®©—¬ trisomy

18 ºŸâªÉ«¬¡’æ—≤π“°“√™â“ μ—«ÕàÕπª«°‡ªï¬° (hypotonia)

‡æ¥“πª“°∫π‚§âß Ÿß μ“‡¢∑—Èß Õß¢â“ß §“ß‡≈Á° ·≈–

‡∑â“ªÿ° º≈‚§√‚¡‚´¡‡ªìπ·∫∫ mosaic §◊Õ

47,XX,+18[1]/46,XX[99] °“√æ∫§«“¡º‘¥ª°μ‘‡æ’¬ß

1 ‰¡‚∑´‘  „π°√≥’π’Èº≈‚§√‚¡‚´¡πà“®–Õ∏‘∫“¬

≈—°…≥–∑“ß§≈‘π‘° ·μà‰¡à‰¥âμ√«®‚§√‚¡‚´¡®“°

º‘«Àπ—ß ®÷ß‰¡à∑√“∫«à“¡’¿“«– trisomy 18 ∑’Ëæ∫„π

‡≈◊Õ¥πâÕ¬À√◊Õ‰¡à  ”À√—∫√“¬∑’Ë 2 ‡ªìπºŸâªÉ«¬·√°

§≈Õ¥¡’≈—°…≥– μ“‡≈Á° §“ß‡≈Á° ª“°‡≈Á° „∫ÀŸ¡â«π

º‘¥√Ÿª À—«∑ÿ¬ À—«„®æ‘°“√ π‘È«¡◊Õ´âÕπ∑—∫°—π

(overlapping fingers) ‡∑â“ªÿ°  âπ‡∑â“·∫∫ rocker

º≈‚§√‚¡‚´¡‡ªìπ·∫∫ 48,XXX,+18 ´÷Ëßæ∫‰¥âπâÕ¬

¡“° ·≈–√“¬ß“π‰«â„π«“√ “√∑“ß«‘™“°“√

(Jaruratanasirikul and Jinorose, 1994)

°≈ÿà¡Õ“°“√æ“‚μ

ºŸâªÉ«¬∑’Ë àßμ√«®·≈–√–∫ÿ¢âÕ∫àß™’È«à“‡ªìπ°≈ÿà¡

Õ“°“√æ“‚μ 77 μ—«Õ¬à“ß æ∫º≈‚§√‚¡‚´¡·∫∫

°≈ÿà¡Õ“°“√æ“‚μ 37 μ—«Õ¬à“ß (√âÕ¬≈– 48 ) º≈ª°μ‘ 31

μ—«Õ¬à“ß (√âÕ¬≈– 40.3) ‰¡à‰¥âº≈°“√μ√«® 4 μ—«Õ¬à“ß

(√âÕ¬≈– 5.7) ·≈–§«“¡º‘¥ª°μ‘·∫∫Õ◊Ëπ 5 μ—«Õ¬à“ß

(√âÕ¬≈– 6.5) §◊Õ trisomy 18, deletion 18q23, deletion

7q32, monosomy 21 μ“√“ß∑’Ë 4 · ¥ßº≈°“√μ√«®

‚§√‚¡‚´¡·∫∫°≈ÿà¡Õ“°“√æ“‚μ∑—ÈßÀ¡¥ 80 √“¬

ª√–°Õ∫¥â«¬‚§√‚¡‚´¡º‘¥ª°μ‘·∫∫ trisomy 13

√âÕ¬≈– 88.8 ·≈–·∫∫Õ◊ËπÊ √âÕ¬≈– 11.2  —¥ à«π

‡æ»™“¬ Ÿß°«à“‡æ»À≠‘ßª√–¡“≥ 1.8 ‡∑à“ μà“ß°—∫

√“¬ß“πÕ◊Ëπ∑’Ë —¥ à«π¢Õß‡æ»™“¬„°≈â‡§’¬ß°—∫‡æ»À≠‘ß

À√◊Õ‡æ»À≠‘ß Ÿß°«à“‡≈Á°πâÕ¬ (Grouchy and Turleau,

1984; Jones, 1997)

°≈ÿà¡‚§√‚¡‚´¡‡æ»º‘¥ª°μ‘

§«“¡º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡‡æ»∑—ÈßÀ¡¥ 238

√“¬®“°‚§√‚¡‚´¡º‘¥ª°μ‘∑—ÈßÀ¡¥ 1,630 √“¬ §‘¥

‡ªìπ√âÕ¬≈– 14.6 (μ“√“ß∑’Ë 2) ‰¥â·°à °≈ÿà¡Õ“°“√

‡∑Õ√å‡πÕ√åμ√«®æ∫∑—ÈßÀ¡¥ 188 √“¬ √Õß≈ß¡“§◊Õ

°≈ÿà¡Õ“°“√‰§≈πå‡ø≈‡μÕ√åμ√«®æ∫∑—ÈßÀ¡¥ 18 √“¬

‚¥¬‡°‘¥®“°§«“¡º‘¥ª°μ‘¢ÕßºŸâ™“¬ ∑’Ë¡’‚§√‚¡‚´¡

‡Õ°´å¡“°°«à“ 1 ·∑àß ¡—°¡“æ∫·æ∑¬å¥â«¬¿“«–‡ªìπ

À¡—π  à«π°≈ÿà¡∑’Ëæ∫πâÕ¬„π√“¬ß“ππ’È§◊Õ°≈ÿà¡Õ“°“√

XXX ·≈– XYY ‡æ√“–°≈ÿà¡Õ“°“√π’È à«π„À≠à¡’

√à“ß°“¬·≈– μ‘ªí≠≠“ª°μ‘®÷ß¡“æ∫·æ∑¬åπâÕ¬ °“√

μ√«®æ∫¡—°‡ªìπ‡√◊ËÕß∫—ß‡Õ‘≠

√“¬ß“ππ’È‰¥â®—¥°≈ÿà¡ androgen insensitivity

‰«â„π°≈ÿà¡‚§√‚¡‚´¡‡æ»º‘¥ª°μ‘ ‡æ◊ËÕ –¥«°„π°“√
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®—¥°≈ÿà¡  ”À√—∫√“¬ß“π°≈ÿà¡Õ“°“√π’È¡’‚§√‚¡‚´¡‡ªìπ

46,XY ª°μ‘ ·μàøï‚π‰∑ªá‡ªìπ‡æ»À≠‘ß ¡’Õ—≥±–§â“ß

„π™àÕß∑âÕß (Õ“®„™â§”Õ◊Ëπ·∑πÕ—≥±– ‡™àπ μàÕ¡‡æ»

‡æ◊ËÕ°“√ ◊ËÕ “√·≈–≈¥§«“¡ —∫ π·°àºŸâªÉ«¬) ‰¡à¡’

¡¥≈Ÿ°·≈–√—ß‰¢à ®÷ß‰¡à¡’ª√–®”‡¥◊Õπ μ√«®√à“ß°“¬

¿“¬πÕ°®–‡ªìπºŸâÀ≠‘ß¡’‡μâ“π¡·≈–Õ«—¬«–‡æ»ª°μ‘

·μà¡’™àÕß§≈Õ¥μ◊Èπ °“√μ√«®‚§√‚¡‚´¡‡ªìπ à«π

Àπ÷Ëß¢Õß°“√«‘π‘®©—¬‚√§ „π√“¬ß“ππ’Èæ∫ 23 √“¬

· ¥ß«à“°≈ÿà¡Õ“°“√π’Èæ∫‰¥â∫àÕ¬æÕ ¡§«√  “‡Àμÿ

‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß¬’π androgen receptor

∑”„Àâ‰¡àμÕ∫ πÕßμàÕŒÕ√å‚¡π‡æ»™“¬ ¥—ßπ—Èπ∑“√°

(46,XY) ®÷ßæ—≤π“°“√‡ªìπ‡æ»À≠‘ß ·μà‰¡à¡’¡¥≈Ÿ°

√—ß‰¢à·≈–™àÕß§≈Õ¥ à«π∫π ‡æ√“–Õ«—¬«– à«ππ’È

‡®√‘≠®“° mullerian duct ·μà¬—ß∂Ÿ°¬—∫¬—Èß°“√æ—≤π“

‚¥¬ mullerian inhibiting factor ∑’Ë √â“ß®“°Õ—≥±–

ºŸâªÉ«¬°≈ÿà¡π’ÈμâÕß°“√§”·π–π”ª√÷°…“∑“ßæ—π∏ÿ°√√¡

®“°ºŸâ‡™’Ë¬«™“≠ ‡æ√“–‡ªìπ‡√◊ËÕßÕàÕπ‰À«·≈–Õ“®

‡°’Ë¬«¢âÕß°—∫§Ÿà ¡√  √«¡∑—Èß°“√ªÑÕß°—π¡–‡√Áß∑’ËÕ“®

‡°‘¥®“°Õ—≥±–∑’Ë§â“ßÕ¬Ÿà„π™àÕß∑âÕß (Gottlieb et al.,

2007)

πÕ°®“°¡’¢âÕ∫àß™’È„π°“√ àßμ√«®«à“‡ªìπ°≈ÿà¡

Õ“°“√‡∑Õ√å‡πÕ√å·≈â« ·æ∑¬å¡—° àßμ√«®‚¥¬„™â¢âÕ∫àß

™’ÈÕ◊Ëπ§◊Õ ¿“«–μ—«‡μ’È¬ (short stature) ‡æ√“– àßμ√«®

®“°ºŸâªÉ«¬‡¥Á° ∑’Ë¬—ß‰¡à¡’≈—°…≥–∑“ß§≈‘π‘°‡°’Ë¬«°—∫

°“√‡®√‘≠æ—π∏ÿå ¢âÕ∫àß™’È°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å·≈–

¿“«–μ—«‡μ’È¬∑—ÈßÀ¡¥ 261 μ—«Õ¬à“ß æ∫‚§√‚¡‚´¡

·∫∫°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å 98 μ—«Õ¬à“ß (√âÕ¬≈– 37.5)

º≈ª°μ‘ 155 μ—«Õ¬à“ß (√âÕ¬≈– 59.4) ‰¡à‰¥âº≈μ√«® 2

μ—«Õ¬à“ß (√âÕ¬≈– 0.8) ·≈–§«“¡º‘¥ª°μ‘·∫∫ mosaic

45,X √à«¡°—∫§«“¡º‘¥ª°μ‘·∫∫Õ◊ËπÊ 6 μ—«Õ¬à“ß (√âÕ¬≈–

μ“√“ß∑’Ë 4 ‚§√‚¡‚´¡º‘¥ª°μ‘„π¢Õß°≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å·≈–°≈ÿà¡Õ“°“√æ“‚μ

≈—°…≥–‚§√‚¡‚´¡º‘¥ª°μ‘ ®”π«π √âÕ¬≈–

°≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å

47,XX,+18 56 64.5

47,XY,+18 27 31.1

°≈ÿà¡Õ“°“√‡Õ¥«“√å¥ å·∫∫Õ◊Ëπ

47,XX,+18/46,XX 1 1.1

48,XXX,+18 1 1.1

46,XX,-21,+der(21)t(18;21)(q10;q10) 1 1.1

46,XX,-18,+der(18)t(18;18)(p11.3;q11) 1 1.1

√«¡ 87 100

°≈ÿà¡Õ“°“√æ“‚μ

47,XY,+13 46 57.5

47,XX,+13 25 31.2

°≈ÿà¡Õ“°“√æ“‚μ·∫∫ translocation

46,XY,der(13;13) 3 3.8

46,XX,der(13;13) 2 2.5

46,XX,der(13;14),+13 2 2.5

46,XY,der(13;14),+13 2 2.5

√«¡ 80 100
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2.3) ‰¥â·°à der4t(4;14), der(22)t(22;?), inversion 15

(p13q26), addition 13(q34), balanced translocation

(2:21), trisomy 21 ®–‡ÀÁπ‰¥â«à“°≈ÿà¡∑’Ë àßμ√«®¥â«¬

¢âÕ∫àß™’È°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å À√◊Õ¿“«–μ—«‡μ’È¬ æ∫

Õ—μ√“‚§√‚¡‚´¡º‘¥ª°μ‘πâÕ¬°«à“√âÕ¬≈– 50 ‡æ√“–

≈—°…≥–∑“ß§≈‘π‘°¡’§«“¡À≈“°À≈“¬¡“° °“√

«‘π‘®©—¬∑“ß§≈‘π‘°Õ¬à“ß‡¥’¬«®÷ß∑”‰¥â¬“° °“√μ√«®

‚§√‚¡‚´¡‡ªìπ°“√μ√«®¬◊π¬—π„πºŸâªÉ«¬∑’Ë ß —¬«à“¡’

≈—°…≥–¢Õß°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å ·μà„π√“¬∑’Ë¡’º≈

‚§√‚¡‚´¡ª°μ‘‰¡à “¡“√∂μ—¥‚§√‚¡‚´¡º‘¥ª°μ‘·∫∫

mosaic ∑’Ë¡’‡´≈≈åº‘¥ª°μ‘πâÕ¬‰¥â ¢âÕ∫àß™’ÈÕ’°°≈ÿà¡Àπ÷Ëß

∑’Ëæ∫‚§√‚¡‚´¡º‘¥ª°μ‘·∫∫‡∑Õ√å‡πÕ√å §◊Õ¿“«–‰¡à

‡§¬¡’ª√–®”‡¥◊Õπ‡≈¬ (primary amenorrhea) ®“°

μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë àßμ√«®¥â«¬¢âÕ∫àß™’Èπ’È 209 μ—«Õ¬à“ß

æ∫‚§√‚¡‚´¡º‘¥ª°μ‘·∫∫°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å 50

μ—«Õ¬à“ß (√âÕ¬≈–  23.9)

μ“√“ß∑’Ë 5 · ¥ßº≈°“√μ√«®‚§√‚¡‚´¡

·∫∫°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å∑—ÈßÀ¡¥ 188 √“¬ ¡’

‚§√‚¡‚´¡·∫∫ 45,X ®”π«π 81 √“¬ (√âÕ¬≈– 43.1)

·∫∫ 45,X,i(Xq) 14 √“¬ (√âÕ¬≈– 7.4) ·∫∫ mosaic

(√«¡∑ÿ°·∫∫) æ∫‰¥â∫àÕ¬§◊Õ 79 √“¬ (√âÕ¬≈– 42.0)

·≈–·∫∫∑’Ë¡’§«“¡ ”§—≠∑“ß§≈‘π‘° §◊Õ∑’Ëæ∫√à«¡°—∫

‚§√‚¡‚´¡«“¬ „π°“√»÷°…“π’Èæ∫ 20 √“¬ (√âÕ¬≈–

10.6) ‡æ√“–°≈ÿà¡π’È¡’§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥¡–‡√Áß¢Õß

germ cell ‰¥â (Hall et al., 1990) ·μà√“¬ß“ππ’È‰¡àæ∫

ring (X) ´÷Ëß‡ªìπ‚§√‚¡‚´¡º‘¥ª°μ‘Õ’°·∫∫Àπ÷Ëß¢Õß

°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å∑’Ë¡’¿“«–ªí≠≠“ÕàÕπ√à«¡¥â«¬

(Gardner and Sutherland, 2004) √“¬ß“ππ’Èæ∫

≈—°…≥–‚§√‚¡‚´¡·∫∫∑’Ëæ∫‰¥âπâÕ¬¡“°¢ÕßºŸâªÉ«¬ 2

√“¬∑’Ë¡’≈—°…≥–∑“ß§≈‘π‘°‡¢â“‰¥â°—∫°≈ÿà¡Õ“°“√

‡∑Õ√å‡πÕ√å √“¬·√° àßμ√«®‡¡◊ËÕÕ“¬ÿ 16 ªï ‡æ√“–‰¡à

‡¢â“ Ÿà«—¬ “« ‰¡à¡’ª√–®”‡¥◊Õπ (primary amenorrhea)

μ“√“ß∑’Ë 5  ‚§√‚¡‚´¡º‘¥ª°μ‘„π°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å ®”π«π 188 √“¬

≈—°…≥–‚§√‚¡‚´¡º‘¥ª°μ‘ ®”π«π √âÕ¬≈–

45,X 81 43.1

45,X/46,X,i(Xq) 29 15.4

45,X/46,XY À√◊Õ 45, X/XY ·∫∫Õ◊ËπÊ* 20 10.6

46,X,i(Xq) 14 7.4

45,X/46,XX 13 6.9

45,X/47,XXX À√◊Õ 45,X/47,XXX ·∫∫Õ◊Ëπ ** 9 4.8

45,X/46,X,+mar 8 4.3

46,X,del(Xq) 6 3.2

45,X/§«“¡º‘¥ª°μ‘·∫∫Õ◊Ëπ*** 4 2.1

46,X,del(Xp) 2 1.1

§«“¡º‘¥ª°μ‘Õ◊ËπÊ**** 2 1.1

√«¡ 188 100

* æ∫ 2 √“¬‡ªìπ ·∫∫ 45,X/47,XYY ·≈– 45,X/46,XY/46,Xi(Y)

** æ∫ 2 √“¬‡ªìπ·∫∫ 45,X/47,XXX/46,XX ·≈– 45,X/47,XXX/48,XXXX/46,XX

*** ∑’Ëæ∫§◊Õ (°) 45,X/45,X,t(20q;?Yp) (¢) 45,X/46,X,r(21)(p10q22) (§) 45,X/45,X,add(13)(q34) (ß) 45,X/47,XX,+21/46,XX

**** ∑’Ëæ∫§◊Õ (°) 46,X,idic(X)(?q21) (¢) 46,X,idic(X)(q22.2)
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μ—«‡μ’È¬ ·≈–ªí≠≠“ÕàÕπ√–¥—∫πâÕ¬ Õ’°√“¬Àπ÷Ëß àß

μ√«®‡¡◊ËÕÕ“¬ÿ 20 ªï ‡§¬¡’ª√–®”‡¥◊Õπ·≈â«À¬ÿ¥‰ª

(secondary amenorrhea) ®“°¿“«– premature ovarian

failure ·≈–¡’§Õ‡ªìπªï° (webbed neck) ºŸâªÉ«¬∑—Èß

 Õß√“¬¡’‚§√‚¡‚´¡·∫∫ Õß‡ Á́π‚∑√‡¡’¬√å∑’Ë‡°‘¥®“°

translocation ¢Õß‚§√‚¡‚´¡‡Õ° ǻ∑’Ë¡’ breakpoint

∫π·¢π¬“« ∑’Ëμ”·Àπàß‡¥’¬«°—π (iso-dicentromeric)

√“¬·√°º≈‚§√‚¡‚´¡‡ªìπ 46,X,idic(X)(?q21) √“¬∑’Ë

2 ‡ªìπ 46,X,idic(X)(q22.2) ‡§¬¡’√“¬ß“π‚§√‚¡‚´¡

·∫∫‡¥’¬«°—ππ’È „πºŸâªÉ«¬°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å ·μà

‡ªìπ·∫∫ mosaic (Melaragno et al., 1993; Fern·ndez

et al., 1996)

°“√¢“¥À“¬¢Õß‚§√‚¡‚´¡∫“ß à«π (Deletion)

√“¬ß“ππ’Èæ∫°“√¢“¥À“¬‰ª∫“ß à«π¢Õß

‚§√‚¡‚´¡∑—ÈßÀ¡¥®”π«π 51 √“¬ (‰¡à√«¡

‚§√‚¡‚´¡‡Õ° ǻ ‡æ√“–®—¥Õ¬Ÿà„π°≈ÿà¡Õ“°“√‡∑Õ√å‡πÕ√å)

´÷Ëß§«“¡º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡·∫∫π’ÈºŸâªÉ«¬∑—ÈßÀ¡¥

¡’ªí≠À“æ—≤π“°“√™â“À√◊Õ„∫Àπâ“º‘¥ª°μ‘ À√◊Õæ‘°“√

·μà°”‡π‘¥ °≈ÿà¡Õ“°“√∑’Ëæ∫‰¥â∫àÕ¬ 3 ≈”¥—∫§◊Õ °≈ÿà¡

Õ“°“√‡ ’¬ß·¡« (Cri du chat syndrome) ‡ªìπ deletion

5p 12 √“¬ (√âÕ¬ 23.5) °≈ÿà¡Õ“°“√‡®§Õ∫‡´π (Jacobsen

syndrome) ‡ªìπ deletion 11q 5 √“¬ (√âÕ¬≈– 9.8)

°≈ÿà¡Õ“°“√«Ÿ≈øá-‡Œ’¬√å ™åŒÕ√åπ (Wolf-Hirschhorn

syndrome) ‡ªìπ deletion 4p 4 √“¬ (√âÕ¬≈– 7.8)

πÕ°®“°π’Èæ∫§«“¡º‘¥ª°μ‘·∫∫ deletion „π

‚§√‚¡‚´¡Õ◊Ëπ∑’Ëæ∫∫àÕ¬§◊Õ 9p21 À√◊Õ 9p22 (5 √“¬),

18q ∑’Ë breakpoint ·μ°μà“ß°—π (5 √“¬)  à«π

‚§√‚¡‚´¡Õ◊Ëπæ∫‰¥â 1-3 √“¬ §◊Õ 1q, 3q, 6p, 6q, 7p,

7q, 8p, 10p, 10q, 13q, 18p ·≈– 22q

°“√‡æ‘Ë¡¢Õß‚§√‚¡‚´¡∫“ß à«π (Addition)

°“√‡æ‘Ë¡¢Õß‚§√‚¡‚´¡∫“ß à«π‚¥¬‰¡à∑√“∫

«à“‡ªìπ™‘Èπ à«π¢Õß‚§√‚¡‚´¡„¥ „π∫“ß§√—Èß√“¬ß“π

‡ªìπ duplication °“√«‘‡§√“–Àå®“°‚§√‚¡‚´¡Õ¬à“ß‡¥’¬«

‚¥¬‰¡à„™â°“√μ√«®∑“ßÕ≥Ÿ™’««‘∑¬“ ‡™àπ FISH

(Fluorescent in situ hybridization), CGH ®–∫Õ°‰¥â

¬“° „π°“√√«∫√«¡º≈§√—Èßπ’È®÷ß√“¬ß“π‡ªìπ addition

´÷Ëßμ√«®æ∫®”π«π 25 √“¬ (√«¡‚§√‚¡‚´¡‡æ») ºŸâ

ªÉ«¬®–¡’≈—°…≥–§≈â“¬°≈ÿà¡ deletion §◊Õ æ—≤π“°“√

™â“À√◊Õ„∫Àπâ“º‘¥ª°μ‘ À√◊Õæ‘°“√·μà°”‡π‘¥ §«“¡º‘¥

ª°μ‘∑’Ëæ∫¡“°°«à“ 1 √“¬§◊Õ add(5)(p15), add(16)(p13),

add(8)(q23 À√◊Õ q24)  à«π‚§√‚¡‚´¡Õ◊Ëπæ∫‡æ’¬ß 1

√“¬ §◊Õ 1p, 2q, 4p, 6p, 7p, 9q, 10q, 12p, 15q, 17p,

18q, 21p, Xp ·≈– Xq

°“√¬â“¬∑’Ë¢Õß™‘Èπ à«π‚§√‚¡‚´¡ (Translocation)

§«“¡º‘¥ª°μ‘·∫∫ translocation ®”π«π 116

√“¬ (μ“√“ß∑’Ë 2) ·∫àß‰¥â 3 °≈ÿà¡§◊Õ (1) balanced

reciprocal translocation 71 √“¬ (2) unbalanced

reciprocal translocation 24  √“¬ ·≈– (3) balanced

robertsonian translocation 21 √“¬  à«π°≈ÿà¡ unbalanced

robertsonian translocation æ∫„π‚§√‚¡‚´¡·∫∫

°≈ÿà¡Õ“°“√¥“«πå·≈–°≈ÿà¡Õ“°“√æ“‚μ ®÷ß· ¥ß‰«â„π

μ“√“ß∑’Ë 3 ·≈– 4 μ“¡≈”¥—∫ °≈ÿà¡ balanced translocation

 à«π„À≠à‰¡à· ¥ß≈—°…≥–∑“ß§≈‘π‘°º‘¥ª°μ‘ ®÷ß

μ√«®æ∫‚¥¬∫—ß‡Õ‘≠ À√◊Õμ√«®æ∫‡¡◊ËÕ¡’ºŸâªÉ«¬

unbalanced translocation „π§√Õ∫§√—« ¥—ßπ—Èπ

·π–π”μ√«®‚§√‚¡‚´¡æàÕ·≈–·¡à¢ÕßºŸâªÉ«¬ ∑’Ë¡’

‚§√‚¡‚´¡·∫∫ unbalanced translocation ¥â«¬∑ÿ°

§√—Èß ‡æ◊ËÕÀ“æ“À–¢Õß§«“¡º‘¥ª°μ‘¥—ß°≈à“« °“√

μ√«®‚§√‚¡‚´¡¢ÕßæàÕ·¡à ®–¡’ª√–‚¬™πåμàÕ°“√„Àâ

§”·π–π”μàÕ§√Õ∫§√—« ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥´È”¢Õß‚√§

‚§√‚¡‚´¡·∫∫ translocation æ∫‰¥â‡°◊Õ∫∑ÿ°

‚§√‚¡‚´¡„π breakpoint ·μ°μà“ß°—π ·μà∑’Ëæ∫ 2

√“¬¡’ breakpoint ‡À¡◊Õπ°—π§◊Õ t(11;22)(q23;q11)

´÷Ëß¡’√“¬ß“π«à“æ∫‰¥â‰¡àπâÕ¬°«à“ 100 §√Õ∫§√—«·≈–

¡—°¡“æ∫·æ∑¬å¥â«¬‡√◊ËÕß·∑âß∫àÕ¬À√◊Õμ√«®æ∫®“°

≈Ÿ°∑’Ëº‘¥ª°μ‘¢Õß unbalanced translocation (Kaiser-

Rogers and Rao, 1999)

„π°≈ÿà¡ unbalanced translocation ¡’ºŸâªÉ«¬∑’Ë

πà“ π„®√“¬Àπ÷Ëß¡“æ∫·æ∑¬å‡¡◊ËÕÕ“¬ÿ 2 ªï ¥â«¬
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æ—≤π“°“√™â“ √à“ß°“¬‡μ‘∫‚μ™â“¡“° (πÈ”Àπ—° ·≈–

 à«π ŸßμË”°«à“‡ªÕ√å‡´Áπ‰∑¥å∑’Ë 3) „∫Àπâ“‡ªìπ√Ÿª

 “¡‡À≈’Ë¬¡ §“ß‡≈Á° ¡ÿ¡ª“°μ°∑—Èß Õß¢â“ß ‡∑â“ªÿ°∑—Èß

 Õß¢â“ß º≈‚§√‚¡‚´¡§√—Èß·√° ß —¬®ÿ¥‡ª√“–∫π

‚§√‚¡‚´¡ 15q  à«πª≈“¬ ·μà‡¡◊ËÕ¬âÕ¡ NOR æ∫

«à“‡ªìπ satellite ®÷ßμ√«®‡æ‘Ë¡‡μ‘¡‚¥¬‡∑§π‘§ FISH

„™â‚æ√∫ subtelomere ¢Õß 15q æ∫«à“¡’ subtelomeric

deletion ·≈–‰¥âμ√«®¥’‡ÕÁπ‡Õ‡æ◊ËÕÀ“ à«π∑’Ë¢“¥À“¬

‰ª¥â«¬ microsatellite marker æ∫«à“¡’°“√¢“¥À“¬

‰ªª√–¡“≥ 4.7 ‡¡°°–‡∫  ÷́Ëß¡’°“√¢“¥À“¬‰ª¢Õß

¬’π IGF1R (Insulin-like growth factor 1 receptor)

 “¡“√∂Õ∏‘∫“¬°“√‡®√‘≠‡μ‘∫‚μ™â“¡“°„πºŸâªÉ«¬√“¬π’È

(Rujirabanjerd et al., 2007)

°≈ÿà¡Õ“°“√‚§√‚¡‚´¡‡Õ° ǻ‡ª√“–

°≈ÿà¡Õ“°“√‚§√‚¡‚´¡‡Õ°´å‡ª√“– À√◊Õ Fragile

X syndrome ‡ªìπ‚√§ªí≠≠“ÕàÕπæ—π∏ÿ°√√¡∑’Ëæ∫

∫àÕ¬∑’Ë ÿ¥§◊Õª√–¡“≥ 1:4,000 „πºŸâ™“¬ ·≈– 1:8,000

„πºŸâÀ≠‘ß Àπà«¬¡πÿ…¬æ—π∏ÿ»“ μ√åμ√«®‚√§π’È¡“μ—Èß·μà

æ.». 2534 ‚¥¬„™â°“√μ√«®®ÿ¥‡ª√“–∫π‚§√‚¡‚´¡

‡Õ° ǻ∑’Ëμ”·Àπàß Xq27.3 ‡√’¬°«à“ FRAXA °“√μ√«®

«‘π‘®©—¬‚¥¬«‘∏’μ√«®‚§√‚¡‚´¡·∫∫æ‘‡»…‡æ◊ËÕ¥Ÿ®ÿ¥

‡ª√“–π’È ‡ªìπß“π∑’ËμâÕß„™â‡«≈“¡“° ‚¥¬μâÕß«‘‡§√“–Àå

Õ¬à“ßπâÕ¬ 100 ‡´≈≈å„πºŸâ™“¬ ·≈– 150 ‡´≈≈å„πºŸâÀ≠‘ß

(°“√«‘‡§√“–Àå‚§√‚¡‚´¡º‘¥ª°μ‘·∫∫Õ◊Ëπ‡æ’¬ß 15-25

‡´≈≈å) ‡æ◊ËÕÀ“®ÿ¥‡ª√“–„Àâ‰¥âμ—Èß·μà√âÕ¬≈– 4 ¢÷Èπ‰ª

¢Õß®”π«π‡´≈≈å∑’Ë«‘‡§√“–Àå®÷ß∂◊Õ«à“¡’º≈∫«° (Jacky,

1996) „π™à«ßªï æ.». 2540-2542 Àπà«¬¡πÿ…¬æ—π∏ÿ

»“ μ√å‰¥âæ—≤π“°“√μ√«®¥’‡ÕÁπ‡Õ ·≈–‡ªî¥∫√‘°“√

μ√«®«‘π‘®©—¬‡ªìπß“π∫√‘°“√μ—Èß·μà æ.». 2543 ‡ªìπμâπ¡“

æ∫«à“¡’ºŸâªÉ«¬§π‰∑¬‡™àπ‡¥’¬«°—∫„π√“¬ß“π¢Õßμà“ß

ª√–‡∑» Õ“°“√∑“ß§≈‘π‘°§◊Õ ªí≠≠“ÕàÕπ æ—≤π“°“√

™â“ Õ“°“√Õ¬Ÿà‰¡àπ‘Ëß (hyperactivity) æƒμ‘°√√¡·∫∫

ÕÕ∑‘ μ‘§ (autistic like behaviors) ºŸâªÉ«¬Õ“®¡’

„∫Àπâ“·§∫¬“« ÀŸ°“ß„À≠à À√◊Õ Õ—≥±–‚μ ‚¥¬ºŸâ

ªÉ«¬‡°◊Õ∫∑—ÈßÀ¡¥¡’°“√´È”¢Õßπ‘«§≈‘‚Õ‰∑¥å Cytosine-

Guanine-Guanine (CGG) ¡“°°«à“ 200 ´È” (full

mutation) §πª°μ‘¡’°“√´È”πâÕ¬°«à“ 40 ́ È” ·≈– CGG

41-60 ́ È”®—¥Õ¬Ÿà„π™à«ß∑’Ë‰¡à™—¥‡®π (borderline)  ”À√—∫

CGG ∑’ËÕ¬Ÿà√–À«à“ß 60 ∂÷ß 200 ´È” ∂◊Õ«à“‡ªìπæ“À–

¢Õß°“√ºà“‡À≈à“ (premutation) πÕ°®“°π’È°“√μ√«®¥’

‡ÕÁπ‡Õ¬—ß “¡“√∂∫Õ°°“√∑”ß“π¢Õß¬’π‰¥â ‚¥¬¥Ÿ

methylation ´÷Ëßæ∫„π full mutation ∑”„Àâ‰¡à¡’°“√

 √â“ß‚ª√μ’π (Limprasert et al., 1999; Limprasert et

al., 2000) „π√“¬ß“ππ’È√«∫√«¡‡©æ“–ºŸâªÉ«¬∑’Ëæ∫®ÿ¥

‡ª√“–∫π‚§√‚¡‚´¡‡Õ°´å 8 √“¬ ´÷Ëß‡ªìπºŸâªÉ«¬∑’Ë

μ√«®°àÕπªï æ.». 2540 „πªí®®ÿ∫—π∂â“º≈°“√μ√«®¥’

‡ÕÁπ‡Õ°≈ÿà¡Õ“°“√‚§√‚¡‚´¡‡Õ° ǻ‡ª√“–‰¥âº≈ª°μ‘

„πºŸâªÉ«¬æ—≤π“°“√™â“‚¥¬‰¡à∑√“∫ “‡Àμÿ ·æ∑¬å¡—°

®– àßμ√«®‚§√‚¡‚´¡‡æ◊ËÕÀ“ “‡ÀμÿμàÕ‰ª

§«“¡º‘¥ª°μ‘„π°≈ÿà¡Õ◊ËπÊ

§«“¡º‘¥ª°μ‘„π°≈ÿà¡ inversion, ring, marker

(μ“√“ß∑’Ë 2) ‡ªìπ°≈ÿà¡∑’Ëæ∫‰¥âπâÕ¬ª√–¡“≥√âÕ¬≈– 1

¢Õß§«“¡º‘¥ª°μ‘∑—ÈßÀ¡¥

°≈ÿà¡ inversion æ∫ 18 √“¬ (√âÕ¬≈– 1.2)

‰¡à√«¡ heteromorphism ‡™àπ inversion 9(p11q12)

´÷Ëßæ∫‰¥â∫àÕ¬∑’Ë ÿ¥„π§π∑—Ë«‰ª (Gardner and

Sutherland, 2004) √“¬ß“ππ’Èæ∫ paracentric inversion

·∫∫∑’Ëæ∫´È”°—π¡“°°«à“ 1 √“¬ √«¡®”π«π 9 √“¬ §◊Õ

inv(1)(p22.3p34.1) , inv(13)(q14.1q22) ,

inv(15)(q15q24) ·≈–∑’Ëæ∫‡æ’¬ß 1 √“¬§◊Õ

inv(1)(q25q42)  à«π·∫∫ pericentric inversion ¡’∑’Ë

æ∫¡“°°«à“ 1 √“¬ √«¡®”π«π 9 √“¬ §◊Õ inv(4)(p14q33)

·≈– inv(7)(p13q21) ∑’Ëæ∫ 1 √“¬§◊Õ inv(2)(p11.2q14.2),

inv(4)(p16q32), inv(5)(p15q33) ·≈– inv(6)(p12q25.3)

ºŸâ∑’Ë¡’§«“¡º‘¥ª°μ‘·∫∫ inversion π’ÈÕ“®®–¡’Õ“°“√

À√◊Õ‰¡à¡’Õ“°“√°Á‰¥â ¢÷Èπ°—∫ breakpoint ¢Õß inversion

«à“‡°‘¥„π¬’πÀ√◊Õ‰¡à „π∫“ß√“¬æ∫®“°¿“«–·∑âß∫àÕ¬

‡æ√“–ºŸâ∑’Ë¡’‚§√‚¡‚´¡·∫∫ inversion ¡’°“√ √â“ß

‡´≈≈å ◊∫æ—π∏ÿå∑’Ëº‘¥ª°μ‘‰¥â (Gardner and Sutherland,

2004)
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°≈ÿà¡ ring æ∫ 12 √“¬ (√âÕ¬≈– 0.7) ∑’Ëæ∫

´È”·∫∫≈– 3 √“¬§◊Õ ring(18), ring (21) ·≈– ring(22)

∑’Ëæ∫‡æ’¬ß 1 √“¬§◊Õ ring(2), ring(5) ·≈– ring (6)

ºŸâªÉ«¬∑—ÈßÀ¡¥¡’¿“«–ªí≠≠“ÕàÕπÀ√◊Õæ‘°“√·μà°”‡π‘¥

°≈ÿà¡ microdeletion ‡ªìπ°≈ÿà¡∑’Ë«‘π‘®©—¬‰¥â¬“°

·¡â®–μ√«®¥â«¬«‘∏’ high resolution ‡æ√“–μâÕß¡’

§«“¡™”π“≠·≈–ª√– ∫°“√≥åÕ¬à“ß Ÿß ·μà∂â“„™â°“√

μ√«®¥â«¬ FISH ®–‰¥â°“√«‘π‘®©—¬∑’Ë·¡àπ¬”¢÷Èπ (¥Ÿ¢âÕ

®”°—¥„π°“√μ√«®) √“¬ß“ππ’Èæ∫ 31 √“¬  à«π„À≠à

‡ªìπ °≈ÿà¡Õ“°“√·æ√¥‡ÕÕ√å-«‘≈‰≈ (Prader-Willi

syndrome) ºŸâªÉ«¬¡–‡√Áß®Õμ“ (retinoblastoma) ´÷Ëß

‡§¬√“¬ß“π‰«â„π«“√ “√∑“ß«‘™“°“√ (Tengtrisorn and

Maipang, 1994) ·≈– ºŸâªÉ«¬°≈ÿà¡‡π◊ÈÕßÕ°«‘≈å¡ å (Wilms

tumor)  à«ππâÕ¬‡ªìπ°≈ÿà¡Õ“°“√¥‘®Õ√å®’ (DiGeorge

syndrome) 1 √“¬ ·≈– °≈ÿà¡Õ“°“√«‘≈‡≈’¬¡ å (William

syndrome) 1 √“¬ ´÷ËßºŸâªÉ«¬∑—Èß Õß√“¬¡’°“√¬◊π¬—π

¥â«¬«‘∏’ FISH

°≈ÿà¡ marker ¡’ 19 √“¬ (√âÕ¬≈– 1.2) æ∫‰¥â

∑—Èß„πºŸâªÉ«¬∑’Ë¡’¿“«–ªí≠≠“ÕàÕπ·≈–ª°μ‘ ¢÷Èπ°—∫

‚§√‚¡‚´¡∑’Ë‡°‘π¡“π—Èπ‡ªìπ‚§√‚¡‚´¡„¥ ‡°‘π¡“

¡“°À√◊ÕπâÕ¬·≈–¡’ à«π∑’Ë¡’¬’πÀ√◊Õ‰¡à ‚§√‚¡‚´¡·∫∫

marker ∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥§◊Õ‚§√‚¡‚´¡ 15 (Gardner

and Sutherland, 2004) ÀâÕßªØ‘∫—μ‘°“√®–¬âÕ¡

‚§√‚¡‚´¡·∫∫æ‘‡»…‡æ‘Ë¡‡μ‘¡‡ ¡Õ §◊Õ QFQ, CBG,

NOR ·≈–„πªí®®ÿ∫—π¬âÕ¡ DA-DAPI ¥â«¬ °“√μ√«®

∑’Ë·¡àπ¬”§◊Õ FISH (Charalsawasdi et al., 2004) ·μà

∑”„Àâ¡’§à“„™â®à“¬ Ÿß¢÷Èπ ®÷ß‰¡à‰¥âμ√«®„π∑ÿ°√“¬

‚§√‚¡‚´¡·∫∫ marker Õ“®æ∫„π ¡“™‘°¢Õß

§√Õ∫§√—«‰¥â ´÷Ëß·∫∫π’È§“¥«à“‰¡à¡’º≈‡ ’¬μàÕ√à“ß°“¬

°≈ÿà¡‚§√‚¡‚´¡º‘¥ª°μ‘∑’Ëæ∫‰¥âπâÕ¬¡“° 7 √“¬

§◊Õ (°) 69,XXX (¢) 46,XY,ins(18;8) (q22;q11.2q13)

(§) 46,XX,dup(2)(p12p12) (ß) 46,XY,rec(4)dup(4p)

inv(4)(p14q33)pat Õ’° 1 √“¬‡ªìπ mosaic monosomy

21 ·≈–Õ’° 2 √“¬‡ªìπ non-mosaic monosomy 21

μ“¡À≈—°«‘™“°“√‡™◊ËÕ«à“ monosomy 21 ®–·∑âß‰ªÀ¡¥

∑“√°∑’ËÕ¬Ÿà®π§≈Õ¥·≈–¡’™’«‘μ‘√Õ¥πà“®–‡ªìπ·∫∫

mosaic √“¬ß“ππ’Èæ∫ non-mosaic monosomy 21

®“°°“√μ√«® 100 ‰¡‚∑´‘  ∑”„Àâ§“¥«à“ mosaic

Õ“®æ∫„π à«πÕ◊Ëπ¢Õß√à“ß°“¬ À√◊Õ‡ªìπ·∫∫ derivative

chromosome ®“° unbalanced translocation ¢Õß

‚§√‚¡‚´¡ 21 °—∫‚§√‚¡‚´¡Õ◊Ëπ∑’Ë¥Ÿ‰¥â¬“° μ“¡∑’Ë

‡§¬¡’„π√“¬ß“π¢Õß West and Allen (1998)

‚§√‚¡‚´¡·∫∫ trisomy ∑’Ëæ∫πâÕ¬¡“°§◊Õ (°)

47,XX,+9 (¢) 47,XX,+8/46,XX (§) 47,XY,+9/

46,XY (ß) 47,XX,+14/46,XX (®) 47,XX,+22/46,XX

„π√“¬∑’Ë¡’¿“«– mosaic Õ“®Õ¬Ÿà√Õ¥®π§≈Õ¥ ‡¥Á°

°≈ÿà¡π’È¡—°¡’¿“«–ªí≠≠“ÕàÕπ√ÿπ·√ß·≈–æ‘°“√·μà°”‡π‘¥

¥—ß∑’Ë‡§¬¡’√“¬ß“π„π mosaic trisomy 14 ¢Õß‚√ß

æ¬“∫“≈ ß¢≈“π§√‘π∑√å (Vachvanichsanong et al.,

1991) „π√“¬∑’Ëæ∫ 47,XX,+9 ‡ªìπº≈®“°°“√μ√«®

‡≈◊Õ¥¢Õß∑“√°∑’Ëæ∫§«“¡º‘¥ª°μ‘„π§√√¿å ·≈–À¬ÿ¥

°“√μ—Èß§√√¿å‡¡◊ËÕ∑√“∫º≈°“√μ√«®

¢âÕ®”°—¥„π°“√μ√«®

„π√“¬ß“π©∫—∫π’È°“√‡¢’¬π·§√‘‚Õ‰∑ªá®–¬÷¥

À≈—°°“√‡¢’¬πμ“¡ ISCN 2005 (Shaffer and Tommerup,

2005) ´÷Ëß§«“¡º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡∫“ß√“¬‰¡à

 “¡“√∂√–∫ÿ breakpoint ‰¥â™—¥‡®π À√◊Õ„π∫“ß√“¬

‰¡à∑√“∫‚§√‚¡‚´¡Õ’°¢â“ß∑’Ë‡°‘¥ translocation

‡π◊ËÕß®“°„π™à«ß æ.».2533-2540 §«“¡≈–‡Õ’¬¥¢Õß

·∂∫‚§√‚¡‚´¡‰¡à‡æ’¬ßæÕ„π∫“ßμ—«Õ¬à“ß §«“¡º‘¥

ª°μ‘¥—ß°≈à“«®÷ß‰¡à “¡“√∂∫Õ° breakpoint ‰¥â™—¥‡®π

®÷ß¡’°“√„ à ç?é μ“¡¡“μ√∞“π°“√‡¢’¬π¢Õß ISCN

2005

°“√‡æ“–‡≈’È¬ß‡´≈≈å®“°‡≈◊Õ¥‡æ◊ËÕ„Àâ‰¥â‰¡‚∑´‘ 

∑’Ë¡’§«“¡≈–‡Õ’¬¥¢Õß·∂∫‚§√‚¡‚´¡¡“°æÕ ”À√—∫

°“√«‘‡§√“–Àåº≈„™â«‘∏’ high resolution ‡æ◊ËÕ™à«¬„Àâ

‚§√‚¡‚´¡¡’§«“¡¬“«¡“° ·≈–¡’·∂∫‚§√‚¡‚´¡∑’Ë¡’

§«“¡≈–‡Õ’¬¥‡æ‘Ë¡¡“°¢÷Èπ ·μà„π∑“ßªØ‘∫—μ‘

‚§√‚¡‚´¡∑’Ë‡μ√’¬¡‰¥â¡’§«“¡·ª√º—π„π·μà≈–√“¬

®÷ß‰¡à‰¥â·∂∫‚§√‚¡‚´¡∑’Ë¡’§«“¡≈–‡Õ’¬¥¡“°æÕ„π

∑ÿ°√“¬ πÕ°®“°π’È°“√¥Ÿ‚§√‚¡‚´¡·∫∫ high resolution
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μâÕß„™âª√– ∫°“√≥åÕ¬à“ß Ÿß ¥—ßπ—Èπ√“¬ß“π∑’Ëæ∫º≈

°“√μ√«®‚§√‚¡‚´¡ª°μ‘ ®÷ß‰¡à “¡“√∂μ—¥‡√◊ËÕß

§«“¡º‘¥ª°μ‘¢π“¥‡≈Á°Ê ‰¥â πÕ°®“°π’È¢âÕ¡Ÿ≈°“√

μ√«®„π√–¬–·√°Ê °àÕπªï æ.». 2540 ‰¡à‰¥â„™â

‡∑§π‘§∑“ßÕ≥Ÿ™’««‘∑¬“‡¢â“¡“™à«¬„π°“√«‘π‘®©—¬

¥—ßπ—Èπ§«“¡∂Ÿ°μâÕß·¡àπ¬”®–πâÕ¬°«à“°“√μ√«®À≈—ßªï

æ.». 2540

·π«‚πâ¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß°“√μ√«®‚§√‚¡‚´¡

ªí®®ÿ∫—π°“√μ√«®∑“ß¥â“π molecular cytogenetics

‰¥âæ—≤π“¡“°¢÷Èπ °“√μ√«®∫“ßÕ¬à“ß¡’·π«‚πâ¡®–„™â

«‘∏’‡À≈à“π’È¡“·∑π ‡æ√“–‰¥âº≈°“√μ√«®·¡àπ¬”°«à“ ‡™àπ

°“√μ√«®¥â«¬«‘∏’ FISH „πºŸâªÉ«¬∑’Ë¡’¢âÕ∫àß™’È°≈ÿà¡

microdeletion ‡™àπ °≈ÿà¡Õ“°“√¥‘®Õ√å®’ ∑’Ë¡’§«“¡º‘¥

ª°μ‘·∫∫ interstitial deletion ¢Õß‚§√‚¡‚´¡§Ÿà∑’Ë 22

∑’Ëμ”·Àπàß q11.2 ·≈–°≈ÿà¡Õ“°“√«‘≈‡≈’¬¡ å∑’Ë‡°‘¥®“°

interstitial deletion ¢Õß‚§√‚¡‚´¡§Ÿà∑’Ë 7 ∑’Ëμ”·Àπàß

q11.2 ‡ªìπμâπ ∫“ß‚√§‰¥â‡ª≈’Ë¬π«‘∏’°“√μ√«®¡“„™â

‡∑§π‘§°“√μ√«®¥’‡ÕÁπ‡Õ·∑π ‡™àπ °“√μ√«®°≈ÿà¡

Õ“°“√‚§√‚¡‚´¡‡Õ° ǻ‡ª√“– (Limprasert et al., 1999)

°≈ÿà¡Õ“°“√·æ√¥‡ÕÕ√å-«‘≈‰≈ ÷́Ëß‚√ßæ¬“∫“≈ ß¢≈“

π§√‘π∑√å ‰¥âª√—∫·π«∑“ß°“√ àßμ√«®°≈ÿà¡‚√§∑—Èß

 Õßπ’È „Àâ‡ªìπ°“√μ√«®¥’‡ÕÁπ‡Õ‡ªìπÕ—π¥—∫·√°

‡æ√“– “¡“√∂«‘π‘®©—¬‰¥â‡°◊Õ∫∑ÿ°√“¬∂â“¡’§«“¡º‘¥

ª°μ‘¢Õß¬’π ·μà°“√μ√«®‚§√‚¡‚´¡¬—ß¡’§«“¡ ”§—≠

‡æ◊ËÕ¥Ÿ¿“«–‚§√‚¡‚´¡º‘¥ª°μ‘Õ◊ËπÊ À√◊Õμ√«®‡æ‘Ë¡

‡μ‘¡‡æ◊ËÕÀ“ “‡Àμÿ∑’Ë·∑â®√‘ß ‡™àπ °≈ÿà¡Õ“°“√·æ√¥‡ÕÕ√å-

«‘≈‰≈ ‡¡◊ËÕ‰¥âº≈°“√μ√«®¥’‡ÕÁπ‡Õ·∫∫ methylation

specific PCR º‘¥ª°μ‘ °“√„Àâ§”·π–π”ª√÷°…“∑“ß

æ—π∏ÿ°√√¡∑’Ë∂Ÿ°μâÕß§◊Õ μ√«®À“°≈‰°°“√‡°‘¥

methyaltion º‘¥ª°μ‘μàÕ‰ª«à“‡ªìπ·∫∫ deletion

(„™â FISH) À√◊Õ paternal uniparental disomy („™â

°“√μ√«®¥’‡ÕÁπ‡Õ¥Ÿ haplotype „π§√Õ∫§√—«)

(Rujirabanjerd et  al., 2005)

 √ÿªº≈°“√»÷°…“

°“√√«∫√«¡º≈°“√μ√«®‚§√‚¡‚´¡®“°‡≈◊Õ¥

¢ÕßÀπà«¬¡πÿ…¬æ—π∏ÿ»“ μ√å ¿“§«‘™“æ¬“∏‘«‘∑¬“

§≥–·æ∑¬»“ μ√å μ—Èß·μàªï æ.». 2533-2550 ®”π«π

5,635 √“¬ μ√«®æ∫§«“¡º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡ 1,630

√“¬ §‘¥‡ªìπ√âÕ¬≈– 28.9 ‰¡à‰¥âº≈μ√«®‚§√‚¡‚´¡

150 √“¬À≈—ß®“°¡’°“√ àßμ√«® È́” (√âÕ¬≈– 2.7)

·¡â«à“„πªí®®ÿ∫—π‡∑§π‘§„À¡àÊ ‡™àπ FISH À√◊Õ °“√

μ√«®¥’‡ÕÁπ‡Õ ‡¢â“¡“¡’∫∑∫“∑¡“°„π°“√«‘π‘®©—¬‚√§

æ—π∏ÿ°√√¡ ·μà°“√μ√«®‚§√‚¡‚´¡¬—ß¡’§«“¡ ”§—≠

·≈–®”‡ªìπ  ”À√—∫¢âÕ∫àß™’È∑“ß§≈‘π‘°∑’Ë‡°‘¥®“°§«“¡

º‘¥ª°μ‘¢Õß‚§√‚¡‚´¡

‡Õ° “√Õâ“ßÕ‘ß

√“™∫—≥±‘μ¬ ∂“π. 2547. »—æ∑å·æ∑¬»“ μ√å Õ—ß°ƒ…-

‰∑¬ ‰∑¬-Õ—ß°ƒ… ©∫—∫√“™∫—≥±‘μ¬ ∂“π. æ‘¡æå

§√—Èß∑’Ë 3 (·°â‰¢‡æ‘Ë¡‡μ‘¡). Õ√ÿ≥°“√æ‘¡æå °√ÿß‡∑æœ.

 ¡“§¡æ—π∏ÿ»“ μ√å·Ààßª√–‡∑»‰∑¬. 2548. ª∑“πÿ°√¡

æ—π∏ÿ»“ μ√å. ‡∑Á°´å ·Õπå ‡®Õ√åπ—≈ æ—∫≈‘‡§™—Ëπ

°√ÿß‡∑æœ.

 ¡·¢ »‘≈ª“®“√¬å «‘®“√≥å æ“π‘™ ·≈– »ÿ¿ƒ°…å

√ÿàß‡®‘¥øÑ“. 2526. º≈°“√«‘‡§√“–Àå‚§√‚¡‚´¡„π

ºŸâªÉ«¬ 120 √“¬  ß¢≈“π§√‘π∑√å‡«™ “√ 2: 273-

277.

 ¡™—¬ ∫«√°‘μμ‘  “‚√®πå «√√≥æƒ°…å π‘æπ∏å æ«ß

«√‘π∑√å ‡√◊Õπ  ¡≥– ·≈–§≥– 2537. æ®π“πÿ°√¡

°≈ÿà¡Õ“°“√‚√§ ©∫—∫»“ μ√“®“√¬å Õ«¬ ‡°μÿ ‘ßÀå

‡√◊Õπ·°â«°“√æ‘¡æå °√ÿß‡∑æœ.
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3rd ed. Raven Press, New York.
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