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§«“¡ —¡æ—π∏å¢Õß§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡¢Õß¬’π Insulin-like

growth factor II (IGF-II) µàÕ≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ·≈–

¢π“¥√à“ß°“¬„πª√–™“°√ ÿ°√‡™‘ß°“√§â“·ÀàßÀπ÷Ëß

Association of the Insulin-like Growth Factor II Gene (IGF-II) with growth
and body conformation traits in a commercial swine population
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∫∑§—¥¬àÕ: ¢âÕ¡Ÿ≈°“√‡®√‘≠‡µ‘∫‚µ §«“¡¬“«≈”µ—« (BL) §«“¡°«â“ß‰À≈à (SW) §«“¡°«â“ß –‚æ° (HW) §«“¡≈÷°‰¢¡—π

 —πÀ≈—ß (BF) §«“¡≈÷°‡π◊ÈÕ —π (LD) ·≈–‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß (PL) ¢Õß ÿ°√‡æ»‡¡’¬·≈–‡æ»ºŸâµÕπæ—π∏ÿå‡æ’¬‡∑√π (P; 19 µ—«)

¬Õ√å§‡™’¬ (Y; 16 µ—«) ≈Ÿ°º ¡√–À«à“ß‡æ’¬‡∑√π·≈–¬Õ√å§‡™’¬ (YP; 17 µ—«) ≈Ÿ°º ¡√–À«à“ß·≈π¥å‡√´·≈–‡æ’¬‡∑√π (LP; 18

µ—«) ·≈–≈Ÿ°º ¡√–À«à“ß¬Õ√å§‡™’¬·≈–·≈π¥å‡√´-‡æ’¬‡∑√π (YLP; 23 µ—«) ∂Ÿ°æ‘®“√≥“√à«¡°—∫≈—°…≥–¢Õß®’‚π‰∑ªá¢Õß¬’π

IGF-II (Insulin-like growth factor-II) ∑’Ë‡ªìπº≈¡“®“°°“√µ—¥¥’‡ÕÁπ‡Õ ¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– BcnI (GG, GC ·≈– CC) ‡æ◊ËÕ

»÷°…“§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡¢Õß ÿ°√„π√–¥—∫¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√æ—≤π“¢π“¥√à“ß°“¬

 ÿ°√∑—ÈßÀ¡¥‡ªìπ ÿ°√ª≈Õ¥¬’π‡§√’¬¥ ·≈–‰¥â√—∫°“√‡≈’È¬ß¥Ÿ¿“¬„µâ°“√®—¥°“√ ¿“æ·«¥≈âÕ¡‚√ß‡√◊Õπ√–∫∫‡ªî¥ „π™à«ßÕ“¬ÿ

84 ∂÷ß 178 «—π Àÿàπ®”≈Õß∑“ß ∂‘µ‘∑’Ë„™â„π°“√»÷°…“ª√–°Õ∫¥â«¬Õ‘∑∏‘æ≈√à«¡√–À«à“ß‡æ»·≈–°≈ÿà¡æ—π∏ÿå Õ“¬ÿ ·≈–≈—°…≥–

®’‚π‰∑ªá‡ªìπªí®®—¬°”Àπ¥ ·≈–¡’ residual ‡ªìπªí®®—¬ ÿà¡ º≈°“√»÷°…“æ∫«à“ ≈—°…≥–®’‚π‰∑ªá¢Õß ÿ°√¡’Õ‘∑∏‘æ≈µàÕ

BL (P < 0.01) BF (P < 0.05) ·≈– PL (P < 0.05)  ÿ°√∑’Ë¡’®’‚π‰∑ªá GG ¡’§à“‡©≈’Ë¬·∫∫≈’ ∑å ·§«√å (LSM)  ”À√—∫ BL

(76.20 + 1.37 ´¡.) ·≈– BF (12.25 + 0.75 ¡¡.; P < 0.05)  Ÿß∑’Ë ÿ¥  à«π ÿ°√∑’Ë¡’®’‚π‰∑ªá GC π—Èπ¡’ LSM  ”À√—∫ PL  Ÿß∑’Ë ÿ¥

(60.13 + 0.21%; P < 0.05) §«“¡º—π·ª√¢Õß¬’π IGF-II µ√ß∫√‘‡«≥ intron ∑’Ë 7 ‡°‘¥®“°°“√·∑π∑’Ë‡∫  G ¥â«¬‡∫  C

∑’Ëµ”·Àπàß 162  àßº≈„Àâ ÿ°√¡’ BL ·≈– BF ≈¥≈ß ·µà¡’ PL ‡æ‘Ë¡¢÷Èπ Õ‘∑∏‘æ≈·∫∫∫«° – ¡¢ÕßÕ—≈≈’≈ C  àßº≈„Àâ BL ·≈–

FAT2 ≈¥≈ß (P < 0.05) ·≈–Õ‘∑∏‘æ≈¢Õß°“√¢à¡°—π¢ÕßÕ—≈≈’≈ àßº≈µàÕ°“√‡æ‘Ë¡¢÷Èπ¢Õß PL (P < 0.05) „πª√–™“°√∑’Ë»÷°…“

¥—ßπ—Èπ §«“¡º—π·ª√¢Õß¬’π IGF-II ∑’Ë∫√‘‡«≥¥—ß°≈à“« Õ“®π”¡“„™â„π°“√®”·π°§«“¡·µ°µà“ß√–À«à“ß ÿ°√ ”À√—∫°“√‡®√‘≠

‡µ‘∫‚µ·≈–°“√æ—≤π“¢π“¥√à“ß°“¬‡æ◊ËÕ„™âª√–‚¬™πå„π°“√§—¥‡≈◊Õ°æ—π∏ÿå ÿ°√

§” ”§—≠:  ÿ°√, °“√‡®√‘≠‡µ‘∫‚µ, ¢π“¥√à“ß°“¬, ‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß, §«“¡≈÷°‰¢¡—π —πÀ≈—ß, ¬’π IGF-II
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Abstract: Data on growth, body length (BL), shoulder width (SW), hip width (HW), backfat depth  (BF), loin dept
(LD), and percent lean (PL) of gilts and castrated males from Pietrain (P; 19 pigs), Yorkshire (Y; 16 pigs), crossbred
between Y and P (YP; 17 pigs), crossbred between Landrace (L) and P (LP; 18 pigs), and crossbred between Y and LP
(YLP; 23 pigs) were considered with genotype (GG, GC, and CC) of IGF-II (Insulin-like growth factor-II), which
was from DNA restricted by a specific restriction endonuclease enzyme BcnI, in order to study the difference at gene
level related to growth and body conformation. All pigs were negative halothane gene and they were raised under an
open-house system from 84 to 178 days of age.  The statistical model composed of interaction between sex and breed
group, age, and genotype as fixed effects, and had residual as the random effect. The results revealed that IGF-II
genotype had influenced on BL (P < 0.01), BF (P < 0.05), and PL (P < 0.05). Pigs with GG genotype had highest least
square means (LSM) for BL (76.20 + 1.37 cm; P < 0.05) and BF (12.25 + 0.75 mm; P < 0.05). Pigs with GC genotype
had highest LSM for PL (60.13 + 0.21%; P < 0.05). Substitution G with C at position of 162 in intron 7 of the
IGF-II resulted in reducing BL and BF, but increasing PL. Additive effect of allele C decreased BL and FAT2
(P < 0.05). Dominance effect was found in increasing PL (P < 0.05) of the studied population. Thus, variation of
IGF-II gene at the position would be used to classify the difference in growth and body conformation among pigs in
order to genetic selection.
Keywords: Growth, body conformation, percent lean, backfat depth, IGF-II gene

∫∑π”

ªí®®ÿ∫—π‡°…µ√°√ºŸâ‡≈’È¬ß ÿ°√„πª√–‡∑»‰∑¬¡—°

ª√– ∫ªí≠À“°“√º≈‘µ‰¡à§ÿâ¡∑ÿπ´÷ËßÕ“®‡ªìπº≈®“°

µâπ∑ÿπ°“√º≈‘µ∑’Ë Ÿß¢÷Èπ (µâπ∑ÿπ§à“Õ“À“√) ª√– ‘∑∏‘¿“æ

°“√º≈‘µ¢Õß ÿ°√∑’ËµË”°«à“»—°¬¿“æ¢Õßµ—« —µ«å ·≈–

§«“¡º—π·ª√¢Õß√“§“¢“¬‡π◊ÈÕ ÿ°√„π∑âÕßµ≈“¥

Õ’°∑—Èß‡°…µ√°√‰¡à “¡“√∂°”Àπ¥√“§“¢“¬‰¥â‡Õß

¥—ßπ—Èπ °“√º≈‘µ ÿ°√„Àâ¡’ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√

(Feed conversion ratio, FCR) ∑’Ë¥’·≈–¡’Õ—µ√“°“√‡®√‘≠

‡µ‘∫‚µµàÕµ—«µàÕ«—π (Average daily gain, ADG)  Ÿß

√«¡∂÷ß°“√º≈‘µ ÿ°√∑’Ë„Àâ§ÿ≥¿“æ´“°µ√ßµ“¡§«“¡

µâÕß°“√¢Õßµ≈“¥·≈–ºŸâ∫√‘‚¿§ ®÷ßÕ“®‡ªìπ·π«∑“ß

„π°“√™à«¬·°âªí≠À“°“√º≈‘µ‰¡à§ÿâ¡∑ÿπ‰¥â ‚¥¬ ÿ°√∑’Ë¡’

§ÿ≥¿“æ´“°∑’Ë¥’§«√‡ªìπ ÿ°√∑’Ë¡’‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß Ÿß

·≈–¡’‰¢¡—πµË” ´÷Ëß‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß·≈–ª√‘¡“≥‰¢

¡—π„π‡π◊ÈÕ ÿ°√·µà≈–µ—«Õ“®¡’§«“¡·µ°µà“ß°—π‰ªµ“¡

≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ °“√ – ¡¢Õß°≈â“¡‡π◊ÈÕ ·≈–

¢π“¥√à“ß°“¬¢Õß ÿ°√ ´÷ËßÕ“®‡ªìπº≈¡“®“°æ—π∏ÿå

πÈ”Àπ—°·√°§≈Õ¥ (Johansen et al., 2003) ‡æ» Õ“À“√

(Kyriazakis and Whittemore, 2006)  ¿“æ·«¥≈âÕ¡ ·≈–

°“√®—¥°“√∑’Ë·µ°µà“ß°—π (Johansen et al., 1993; Nezer

et al., 1999; Stachowiak et al., 2005; Houston et al.,

2006) ¥—ßπ—Èπ °“√»÷°…“Õ‘∑∏‘æ≈¢Õßªí®®—¬µà“ßÊ ∑’Ë¡’

º≈µàÕ≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ·≈–¢π“¥√à“ß°“¬¢Õß

 ÿ°√ ´÷Ëß‡ªìπ≈—°…≥–∑’Ë ”§—≠µàÕª√– ‘∑∏‘¿“æ„π°“√

º≈‘µ ÿ°√ (Casas-Carrillo et al., 1997; Solanes et al.,

2004) ®÷ß‡ªìπ ‘Ëß∑’Ë‡°…µ√°√ºŸâº≈‘µ ÿ°√æàÕ-·¡àæ—π∏ÿå

§«√„Àâ§«“¡ ”§—≠ ‚¥¬‡©æ“–°“√»÷°…“Õ‘∑∏‘æ≈¢Õß

æ—π∏ÿ°√√¡„π√–¥—∫¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ

·≈–¢π“¥√à“ß°“¬¢Õß ÿ°√

„πªí®®ÿ∫—π‡∑§‚π‚≈¬’∑“ß¥â“πæ—π∏ÿ»“ µ√å‚¡‡≈°ÿ≈

(‰¥â·°à Quantitative trait loci À√◊Õ QTL ·≈– Marker-

assisted selection À√◊Õ MAS) ∂Ÿ°π”¡“ª√–¬ÿ°µå„™â„π

°“√»÷°…“§«“¡ —¡æ—π∏å¢Õß¬’π°—∫≈—°…≥–∑’Ë· ¥ßÕÕ°

‡æ◊ËÕπ”‰ª„™âª√–‚¬™πå„π°“√‡æ‘Ë¡§«“¡·¡àπ¬” ·≈–

≈¥√–¬–‡«≈“„π°“√§—¥‡≈◊Õ°æàÕ-·¡àæ—π∏ÿå ÿ°√ ”À√—∫

°“√ª√—∫ª√ÿßæ—π∏ÿå‡æ◊ËÕæ—≤π“»—°¬¿“æ°“√º≈‘µ¢Õß ÿ°√

„π√ÿàπ≈Ÿ°µàÕ‰ª ‚¥¬¬’π∑’Ë¡’∫∑∫“∑µàÕ°“√‡®√‘≠‡µ‘∫‚µ

·≈–¢π“¥√à“ß°“¬¢Õß ÿ°√ ‰¥â·°à Growth hormone

(de Faria et al., 2006), Melanocortin-4 receptor (MC4R;

Kim et al., 2000, Stachowiak et al., 2005), Pituitary-1

transcription factor (Pit-1; Yu et al., 1995; Stancekova

et al., 1999), Insulin-like growth factor I (IGFI; Estany

et al., 2007), Insulin-like growth factor II (IGFII; Nezer

et al., 1999; Kolarikova et al., 2003; Braunschweig

et al., 2004; Vykoukalova et al., 2006), Insulin-like growth

factor binding protein-3 (IGFBP-3; de Wu et al., 2008)

‡ªìπµâπ ´÷Ëß¬’π IGF-II ¡—°∂Ÿ°π”¡“æ‘®“√≥“„π°“√

»÷°…“ ”À√—∫≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ
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°“√ – ¡°≈â“¡‡π◊ÈÕ ·≈–§«“¡Àπ“‰¢¡—π —πÀ≈—ß¢Õß

 ÿ°√ (Jeon et al., 1999; Nezer et al., 1999; Liu, 2003;

Van Laere et al., 2003) ‡π◊ËÕß®“°¬’π IGF-II  ¡’∫∑∫“∑

 ”§—≠µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡

°“√·∫àß‡´≈≈å §«“¡·µ°µà“ß¢Õßµ—«ÕàÕπ ·≈–°“√‡®√‘≠

æ—≤π“¢Õß°≈â“¡‡π◊ÈÕÀ≈—ß§≈Õ¥ ´÷Ëß‡ªìπ¬’π∑’Ë¡’°“√· ¥ß

ÕÕ°·∫∫ paternal imprinting (Liu, 2003; Vykoukalova

et al., 2006) ‚¥¬°“√°≈“¬¢Õß¬’π IGF-II ∑’Ë‡°‘¥®“°°“√

·∑π∑’Ë‡∫  G ¥â«¬‡∫  A µ√ßµ”·Àπàß∑’Ë 3072 „π∫√‘‡«≥

Intron ∑’Ë 3  àßº≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ °“√ – ¡°≈â“¡

‡π◊ÈÕ §«“¡Àπ“‰¢¡—π —πÀ≈—ß ·≈–¢π“¥√à“ß°“¬¢Õß ÿ°√

(Nezer et al., 1999; Estelle et al., 2005)

Õ¬à“ß‰√°Áµ“¡  „πªí®®ÿ∫—π°“√»÷°…“∂÷ß§«“¡ —¡æ—π∏å

¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√æ—≤π“

¢π“¥√à“ß°“¬ ÿ°√¬—ß¡’®”π«π®”°—¥ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

°“√»÷°…“„πª√–™“°√ ÿ°√∑’Ëª≈Õ¥¬’π‡§√’¬¥·≈–

∂Ÿ°‡≈’È¬ß¥Ÿ„π‚√ß‡√◊Õπ·∫∫‡ªî¥¿“¬„µâ°“√®—¥°“√„π

 ¿“æ¿Ÿ¡‘Õ“°“»·∫∫√âÕπ™◊Èπ ¥â«¬‡Àµÿπ’È ß“π«‘®—¬„π

§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡·µ°µà“ß∑“ß

æ—π∏ÿ°√√¡¢Õß ÿ°√„π√–¥—∫¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫≈—°…≥–

°“√‡®√‘≠‡µ‘∫‚µ·≈–¢π“¥√à“ß°“¬¢Õß ÿ°√∑’Ë∂Ÿ°‡≈’È¬ß¥Ÿ

„π√–∫∫‚√ß‡√◊Õπ‡ªî¥¿“¬„µâ ¿“æ¿Ÿ¡‘Õ“°“»·∫∫

√âÕπ™◊Èπ„πª√–‡∑»‰∑¬

«‘∏’°“√»÷°…“

 ÿ°√∑’Ë„™â»÷°…“‡ªìπ ÿ°√∑’Ë‡≈’È¬ß¥Ÿ„π√–∫∫°“√º≈‘µ

 ÿ°√æ—π∏ÿå‡™‘ß°“√§â“¢Õß∫√‘…—∑‡Õ°™π·ÀàßÀπ÷Ëß ®”π«π

∑—Èß ‘Èπ 93 µ—« ª√–°Õ∫¥â«¬ 1)  ÿ°√æ—π∏ÿå·∑â ‰¥â·°à  ÿ°√

æ—π∏ÿå‡æ’¬‡∑√π (Pietrain; P) ®”π«π 19 µ—« (‡æ»ºŸâµÕπ

11 µ—« ·≈–‡æ»‡¡’¬ 8 µ—«) ·≈– ÿ°√æ—π∏ÿå¬Õ√å§‡™’¬

(Yorkshire; Y) ®”π«π 16 µ—« (‡æ»ºŸâµÕπ 8 µ—« ·≈–

‡æ»‡¡’¬ 8 µ—«) 2)  ÿ°√≈Ÿ°º ¡ Õß “¬ ‰¥â·°à  ÿ°√≈Ÿ°

º ¡¬Õ√å§‡™’¬ x ‡æ’¬‡∑√π (YP) ®”π«π 17 µ—« (‡æ»ºŸâ

µÕπ 8 µ—« ·≈–‡æ»‡¡’¬ 9 µ—«) ·≈– ÿ°√≈Ÿ°º ¡√–À«à“ß

 ÿ°√æ—π∏ÿå·≈π¥å‡√´ (Landrace; L) x ‡æ’¬‡∑√π (LP) ®”π«π

18 µ—« (‡æ»ºŸâµÕπ 9 µ—« ·≈–‡æ»‡¡’¬ 9 µ—«) ·≈–

3)  ÿ°√≈Ÿ°º ¡¢â“¡ “¡ “¬√–À«à“ßæ—π∏ÿå¬Õ√å§‡™’¬

·≈–·≈π¥å‡√´ x ‡æ’¬‡∑√π (YLP) ®”π«π 23 µ—« (‡æ»ºŸâ

µÕπ 11 µ—« ·≈–‡æ»‡¡’¬ 12 µ—«) ‚¥¬ ÿ°√∑—Èß 93 µ—«

∑’Ëπ”¡“„™â‡ªìπ à«πÀπ÷Ëß¢Õßª√–™“°√ ÿ°√‡™‘ß°“√§â“∑’Ë¡’

√–∫∫°“√µ√«® Õ∫¬’π‡§√’¬¥ (halothane gene) ¿“¬„π

ª√–™“°√ ·≈–∑”°“√§—¥‡≈◊Õ° ÿ°√æàÕ·¡àæ—π∏ÿå∑’Ëª≈Õ¥

¬’π¥—ß°≈à“«Õ¬à“ßµàÕ‡π◊ËÕß  ÿ°√∑ÿ°µ—«∂Ÿ°‡≈’È¬ß¥Ÿ„π√–∫∫

‚√ß‡√◊Õπ‡ªî¥ ‰¥â√—∫Õ“À“√·≈–°“√®—¥°“√‡¥’¬«°—π

µ≈Õ¥°“√»÷°…“«‘®—¬

¢âÕ¡Ÿ≈°“√‡®√‘≠‡µ‘∫‚µ·≈–¢π“¥√à“ß°“¬¢Õß

 ÿ°√∂Ÿ°®¥∫—π∑÷° 4 §√—Èß‡¡◊ËÕ ÿ°√¡’Õ“¬ÿ‡∑à“°—∫ 84, 118,

144 ·≈– 178 «—π ´÷Ëß¢âÕ¡Ÿ≈∑’Ë®¥∫—π∑÷°ª√–°Õ∫¥â«¬

πÈ”Àπ—°µ—« ÿ°√ (Weight; WT) §«“¡¬“«≈”µ—« (Body

length; BL) §«“¡°«â“ß‰À≈à (Shoulder width; SW)

§«“¡ Ÿß‰À≈à (Shoulder height; SH) §«“¡°«â“ß –‚æ°

(Hip width; HW) ·≈–§«“¡ Ÿß –‚æ° (Hip height;

HH) ‚¥¬„™â«‘∏’‡¥’¬«°—∫ ¡∫—µ‘ ·≈–§≥– (2548) ·≈–

®¥∫—π∑÷°¢âÕ¡Ÿ≈§«“¡≈÷°‰¢¡—π —πÀ≈—ß∑’Ëµ”·Àπàß∑’Ë 1

(FAT1) §«“¡≈÷°‰¢¡—π —πÀ≈—ß∑’Ëµ”·Àπàß∑’Ë 2 (FAT2)

§«“¡≈÷°‡π◊ÈÕ —π (Loin depth; LD) ·≈–‡ªÕ√å‡´Áπµå‡π◊ÈÕ

·¥ß (Lean percentage; LP) ‚¥¬„™â‡§√◊ËÕß¡◊Õ Piglog 105˙

(SFK Technology A/S, Denmark) ·≈–§à“§«“¡≈÷°‰¢

¡—π —πÀ≈—ß (BF) §”π«≥‰¥â®“°§à“‡©≈’Ë¬√–À«à“ß FAT1

·≈– FAT2  à«π°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥®“° ÿ°√ ®—¥‡°Á∫

ª√‘¡“µ√ 5 ¡‘≈≈‘≈‘µ√‚¥¬‡®â“Àπâ“∑’Ë∑’Ë¡’§«“¡™”π“≠

‡æ◊ËÕπ”¡“ °—¥¥’‡ÕÁπ‡Õ ‚¥¬„™â™ÿ¥ °—¥ Master PureTM

DNA Purification Kit (Epicentre˙, USA) ´÷Ëß¡’¢—ÈπµÕπ

°“√ °—¥µ“¡∑’Ëª√“°Ø„π‡Õ° “√¢Õß∫√‘…—∑ ‚¥¬‡µ‘¡ TE

Buffer ª√‘¡“µ√ 35 ‰¡‚§√≈‘µ√ ‡æ◊ËÕ≈–≈“¬µ–°Õπ

¥’‡ÕÁπ‡Õ„π¢—ÈπµÕπ ÿ¥∑â“¬ ®“°π—Èπ‡°Á∫µ—«Õ¬à“ß¥’‡ÕÁπ‡Õ

∑’Ë °—¥‰¥â‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20 o´ ‡æ◊ËÕ„™â ”À√—∫°“√»÷°…“

„π¢—ÈπµÕπµàÕ‰ª

°“√«‘‡§√“–Àå§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡·≈–

Genotype
     ¥’‡ÕÁπ‡Õ∑’Ë °—¥∂Ÿ°π”¡“»÷°…“§«“¡ —¡æ—π∏å¢Õß

°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√ – ¡°≈â“¡‡π◊ÈÕ∑’Ë‡°’Ë¬«¢âÕß
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°—∫¬’π IGF-II ‚¥¬‡æ‘Ë¡ª√‘¡“≥™‘Èπ à«π¢Õß¬’π IGF-II

∑’Ë∫√‘‡«≥ Intron ∑’Ë 7 ¥â«¬«‘∏’ Polymerase chain reaction

(PCR) ‚¥¬„™â primer ∑’Ë¡’≈”¥—∫‡∫ ¥—ßπ’È Forward primer

5û-CACAGCAGGTGCTCCATCGG-3û ·≈– Reverse primer

5û-GACAGGCTGTCATCCTGTGGG-3û (Vykoukalova et al.,

2006)  à«πª√–°Õ∫¢Õß°“√∑” PCR „π·µà≈– reaction

ª√–°Õ∫¥â«¬ 10xbuffer ª√‘¡“µ√ 2.0 ‰¡‚§√≈‘µ√,

0.2 µM primers (forward ·≈– reverse) Õ¬à“ß≈– 0.4

‰¡‚§√≈‘µ√, 200 µM dNTPs ª√‘¡“µ√ 0.5 ‰¡‚§√≈‘µ√,

1.5 mM Mgcl
2
 ª√‘¡“µ√ 1.2 ‰¡‚§√≈‘µ√, dH

2
O ª√‘¡“µ√

14.4 ‰¡‚§√≈‘µ√, Tag polymerase (Fermentus) ª√‘¡“µ√

0.1 ‰¡‚§√≈‘µ√ ·≈–µ—«Õ¬à“ß¥’‡ÕÁπ‡Õ 1 ‰¡‚§√≈‘µ√

·≈–´÷Ëß¡’«ß√Õ∫„π°“√∑” PCR ‡√‘Ë¡∑’Ë¢—ÈπµÕπ initial

denaturation ∑’ËÕÿ≥À¿Ÿ¡‘ 95 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“

3 π“∑’ ·≈â« denaturation ∑’ËÕÿ≥À¿Ÿ¡‘ 95 Õß»“‡´≈‡´’¬ 

‡ªìπ‡«≈“ 20 «‘π“∑’ primer annealing ∑’ËÕÿ≥À¿Ÿ¡‘ 60

Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 30 «‘π“∑’ ·≈– extension

∑’ËÕÿ≥À¿Ÿ¡‘ 72 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 30 «‘π“∑’

®”π«π∑—Èß ‘Èπ 35 √Õ∫ ®“°π—Èπ ‘Èπ ÿ¥∑’Ë final extension

∑’ËÕÿ≥À¿Ÿ¡‘ 72 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 5 π“∑’

´÷Ëßº≈º≈‘µ¢ÕßªØ‘°‘√‘¬“ PCR (PCR product) ∑’Ë‰¥â¡’

§«“¡¬“« 336 §Ÿà‡∫  ®“°π—Èπ PCR product ®–∂Ÿ°π”

‰ªµ—¥¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– BcnI ´÷Ëß¡’ à«πª√–°Õ∫

 ”À√—∫ 1 reaction §◊Õ 10X buffer Tango (Fermentus)

ª√‘¡“µ√ 0.5 ‰¡‚§√≈‘µ√ ‡Õπ‰´¡å BcnI  ª√‘¡“µ√ 0.1

‰¡‚§√≈‘µ√ dH
2
O ª√‘¡“µ√ 1.9 ‰¡‚§√≈‘µ√ ·≈– PCR

product ª√‘¡“µ√ 2.5 ‰¡‚§√≈‘µ√ π”‰ª‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37

Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ®“°π—Èππ”‰ª·¬°

¢π“¥¢Õß™‘Èπ à«π¥’‡ÕÁπ‡Õ (fragments) ¥â«¬°√–· ‰øøÑ“

Gel Electrophoresis ‚¥¬„™â 6% Polyacrylamide gel ·≈–

°√–· ‰øøÑ“ 120 ‚«≈µå ‡ªìπ‡«≈“ 30 π“∑’

À≈—ß®“°°“√µ—¥¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– BcnI

®– “¡“√∂®”·π°®’‚π‰∑ªá‰¥â 3 ·∫∫ §◊Õ GG, GC ·≈–

CC ‚¥¬®’‚π‰∑ªá·∫∫ GG ®–‰¥â·∂∫¥’‡ÕÁπ‡Õ (fragment)

∑’Ë¡’§«“¡¬“« 308 ·≈– 28 §Ÿà‡∫  „π¢≥–∑’Ë®’‚π‰∑ªá

·∫∫ GC ®–‰¥â fragment ∑’Ë¡’§«“¡¬“«µà“ß°—π 4 ¢π“¥

¥â«¬°—π §◊Õ 308, 208, 100 ·≈– 28 §Ÿà‡∫  ·≈–

®’‚π‰∑ªá·∫∫ CC ®–‰¥â fragment ∑’Ë¡’§«“¡¬“« 208,

100 ·≈– 28 §Ÿà‡∫  ·µà fragment ∑’Ë¡’§«“¡¬“« 28

§Ÿà‡∫  ®–‰¡àª√“°Ø„Àâ‡ÀÁπ„π¿“æ‡®≈∑’Ë‰¥â®“°°“√·¬°

™‘Èπ à«π¥’‡ÕÁπ‡Õ¥â«¬°√–· ‰øøÑ“ ‡π◊ËÕß®“°‡ªìπ™‘Èπ à«π

∑’Ë¡’¢π“¥‡≈Á°®÷ß‡§≈◊ËÕπ∑’Ëºà“π‡®≈‰¥âÕ¬à“ß√«¥‡√Á« ¥—ßπ—Èπ

fragment ∑’Ë®–ª√“°Ø„Àâ‡ÀÁπ‡æ◊ËÕ„™â„π°“√®”·π°

®’‚π‰∑ªá®÷ß¡’‡æ’¬ß fragment ∑’Ë¡’§«“¡¬“« 308, 208

·≈– 100 §Ÿà‡∫  ‡∑à“π—Èπ

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
¢âÕ¡Ÿ≈°“√· ¥ßÕÕ° ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ·≈–

¢π“¥√à“ß°“¬¢Õß ÿ°√ ·≈–¢âÕ¡Ÿ≈§«“¡·µ°µà“ß∑“ß

æ—π∏ÿ°√√¡∑’Ë«‘‡§√“–Àå√Ÿª·∫∫®’‚π‰∑ªá  ∂Ÿ°π”¡“∑¥ Õ∫

Õ‘∑∏‘æ≈¢Õßªí®®—¬ ‰¥â·°à °≈ÿà¡æ—π∏ÿå (®”·π°‡ªìπ 5 °≈ÿà¡

§◊Õ  ÿ°√ P, Y, LP, YP, YLP) ‡æ» (®”·π°‡ªìπ 2 °≈ÿà¡

§◊Õ ‡æ»ºŸâµÕπ ·≈– ‡æ»‡¡’¬) Õ“¬ÿ¢≥–‡°Á∫¢âÕ¡Ÿ≈

[®”·π°‡ªìπ 4 °≈ÿà¡ §◊Õ Õ“¬ÿ 84 «—π (Period ∑’Ë 1)

118 «—π (Period ∑’Ë 2) 144 «—π (Period ∑’Ë 3) ·≈– 178 «—π

(Period ∑’Ë 4)] ·≈–√Ÿª·∫∫¢Õß genotype (®”·π°‡ªìπ

3 √Ÿª·∫∫ §◊Õ GG, GC ·≈– CC) ‚¥¬¢âÕ¡Ÿ≈∑—ÈßÀ¡¥

∂Ÿ°π”¡“µ√«® Õ∫§«“¡∂Ÿ°µâÕß ®“°π—Èπ¢âÕ¡Ÿ≈®–

∂Ÿ°π”¡“∑¥ Õ∫§«“¡¡’π—¬ ”§—≠¢Õßªí®®—¬µà“ßÊ

‚¥¬„™âÀÿàπ®”≈Õß∑“ß ∂‘µ‘¥—ßπ’È

Y
ijkl
 = µ + (breed group x sex)

i
 + Period

j
 +

Genotype
k
 + e

ijkl

‚¥¬∑’Ë

Y
ijkl

= §à“ —ß‡°µ¢Õß≈—°…≥–∑’Ë»÷°…“ ‰¥â·°à

πÈ”Àπ—°√à“ß°“¬ §«“¡¬“«≈”µ—« §«“¡

°«â“ß‰À≈à §«“¡°«â“ß –‚æ° §«“¡≈÷°

‰¢¡—π —πÀ≈—ß §«“¡≈÷°‡π◊ÈÕ —π ‡ªÕ√å‡´Áπµå

‡π◊ÈÕ·¥ß ·≈–°“√‡®√‘≠‡µ‘∫‚µµàÕµ—«µàÕ«—π

®“°·¡à ÿ°√ i ´÷Ëß¡’√Ÿª·∫∫®’‚π‰∑ªá k ¡’Õ“¬ÿ

¢≥–‡°Á∫¢âÕ¡Ÿ≈ j, ·≈–Õ¬Ÿà„π°≈ÿà¡æ—π∏ÿå

·≈–‡æ» i,
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µ = §à“‡©≈’Ë¬√«¡¢Õß≈—°…≥–∑’Ë»÷°…“„πª√–™“°√,

(breed group x sex)
i
  =  Õ‘∑∏‘æ≈√à«¡√–À«à“ß

°≈ÿà¡æ—π∏ÿå·≈–‡æ»∑’Ë i,

Period
j
= Õ‘∑∏‘æ≈¢ÕßÕ“¬ÿ¢≥–‡°Á∫¢âÕ¡Ÿ≈ j (j = 1,

2, 3, 4),

Genotype
k

= Õ‘∑∏‘æ≈¢Õß®’‚π‰∑ªá¢Õß·¡à ÿ°√ k

(k = GG, GC ·≈– CC)

e
ijk

= §«“¡§≈“¥‡§≈◊ËÕπÕ—π‡π◊ËÕß¡“®“°ªí®®—¬

Õ◊ËπÊ ∑’Ë‰¡à‰¥âæ‘®“√≥“  [e
ijk
 ~NID( 0,σ 2

e
)]

ªí®®—¬·µà≈–ªí®®—¬∑’Ëª√“°Ø„πÀÿàπ®”≈Õß∑“ß ∂‘µ‘

∂Ÿ°∑¥ Õ∫§«“¡¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ α = 0.05

§à“‡©≈’Ë¬·∫∫≈’ ·§«√å¢Õßªí®®—¬∂Ÿ°§”π«≥§à“·≈–

π”¡“æ‘®“√≥“‡ª√’¬∫‡∑’¬∫¥â«¬«‘∏’ t-test ·≈–°“√

ª√–¡“≥§à“Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡

(§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬√–À«à“ß®’‚π‰∑ªá·∫∫

homozygous; 1/2[CC - GG]) ·≈–°“√¢à¡¢ÕßÕ—≈≈’≈

( à«π‡∫’Ë¬ß‡∫π¢Õß®’‚π‰∑ªá·∫∫ GC ®“°§à“‡©≈’Ë¬¢Õß

®’‚π‰∑ªá·∫∫ homozygous; GC - 1/2[CC + GG]; Falconer

and Mackay, 1996) ‚¥¬„™â™ÿ¥§” —Ëß PROC GLM

„π‚ª√·°√¡ ”‡√Á®√Ÿª SAS (SAS, 2003)

º≈°“√»÷°…“·≈–«‘®“√≥å

º≈°“√∑¥ Õ∫ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ§«“¡·µ°µà“ß

¢Õß≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ (πÈ”Àπ—°√à“ß°“¬ ·≈–

°“√‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π) ·≈–≈—°…≥–¢π“¥

√à“ß°“¬ (§«“¡¬“«≈”µ—« §«“¡°«â“ß‰À≈à §«“¡°«â“ß

 –‚æ° §«“¡≈÷°‰¢¡—π —πÀ≈—ß §«“¡≈÷°‡π◊ÈÕ —π ·≈–

‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß) æ∫«à“ Õ‘∑∏‘æ≈√à«¡√–À«à“ß°≈ÿà¡

æ—π∏ÿå·≈–‡æ» Õ“¬ÿ¢≥–‡°Á∫¢âÕ¡Ÿ≈ ·≈–√Ÿª·∫∫®’‚π‰∑ªá

¢Õß ÿ°√¡’º≈µàÕ°“√· ¥ßÕÕ°¢Õß≈—°…≥–∑’Ë»÷°…“

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 1) ‚¥¬

Õ‘∑∏‘æ≈√à«¡√–À«à“ß°≈ÿà¡æ—π∏ÿå·≈–‡æ»¡’Õ‘∑∏‘æ≈µàÕ

§«“¡·µ°µà“ß„π∑ÿ°≈—°…≥–∑’Ë»÷°…“ (P < 0.01) ¬°‡«âπ

≈—°…≥– ADG ·≈– LD (P > 0.05) „π¢≥–∑’ËÕ“¬ÿ¢≥–

‡°Á∫¢âÕ¡Ÿ≈¢Õß ÿ°√¡’Õ‘∑∏‘æ≈µàÕ≈—°…≥–∑’Ë»÷°…“„π∑ÿ°

≈—°…≥– (P < 0.01) ·µà√Ÿª·∫∫®’‚π‰∑ªá¢Õß ÿ°√∑’Ë‰¥â®“°

°“√µ—¥™‘Èπ à«π¥’‡ÕÁπ‡Õ¢Õß¬’π IGF-II ∫√‘‡«≥µ”·Àπàß

∑’Ë 162 ¢Õß Intron ∑’Ë 7 ¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– BcnI

π—Èπ¡’Õ‘∑∏‘æ≈µàÕ≈—°…≥– BL, FAT2, BF ·≈– PL ‡∑à“π—Èπ

(P < 0.05) ́ ÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Vykoukalova

et al. (2006) „πª√–™“°√ ÿ°√æ—π∏ÿå≈“√å®‰«∑å∑’Ëæ∫«à“

√Ÿª·∫∫®’‚π‰∑ªá¢Õß¬’π IGF-II ∑’Ëµ”·Àπàß‡¥’¬«°—ππ’È

¡’Õ‘∑∏‘æ≈µàÕ§«“¡≈÷°‰¢¡—π —πÀ≈—ß·≈–‡ªÕ√å‡´Áπµå

‡π◊ÈÕ·¥ß¢Õß ÿ°√ (P < 0.05)

Table 1 P-value for factors affecting growth and body conformation traits.

Trait Breed group x sex Period Genotype
Weight 0.0001 0.0001 0.1467
Average daily gain 0.3023 0.0001 0.6386
Body length0.0001 0.0001 0.0388
Shoulder width 0.0001 0.0001 0.4121
Hip width 0.0001 0.0001 0.3416
Backfat depth at position 1 0.0001 0.0001 0.1444
Backfat depth at position 2 0.0004 0.0001 0.0041
Backfat depth0.0001 0.0001 0.0169
Loin depth 0.9858 0.0023 0.3959
Percent lean0.0001 0.0001 0.0315
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®“°°“√«‘‡§√“–Àåµ—«Õ¬à“ß¥’‡ÕÁπ‡Õ‚¥¬°“√‡æ‘Ë¡

ª√‘¡“≥¬’π IGF-II ‰¥â·∂∫¥’‡ÕÁπ‡Õ∑’Ë¡’¢π“¥ 336 §Ÿà‡∫ 

·≈–‡¡◊ËÕµ—¥¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“– BcnI ∑”„Àâ‰¥â·∂∫

¥’‡ÕÁπ‡Õ¢π“¥µà“ßÊ ·µ°µà“ß°—πµ“¡√Ÿª·∫∫®’‚π‰∑ªá

(GG, GC ·≈– CC) ¢Õß¬’π IGF-II ∫√‘‡«≥µ”·Àπàß‡∫ ∑’Ë

162 ¢Õß Intron ∑’Ë 7 (Vykoukalova et al., 2006) ‚¥¬

§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡∑’Ëæ∫∫√‘‡«≥¥—ß°≈à“«

À“°‡ªìπ‡∫  G ®–· ¥ßº≈À≈—ß®“°µ—¥¥â«¬‡Õπ‰´¡å

µ—¥®”‡æ“– BcnI ∑’Ëª√–°Õ∫¥â«¬·∂∫¥’‡ÕÁπ‡Õ 2 ·∂∫

∑’Ë¡’¢π“¥ 308 ·≈– 28 §Ÿà‡∫  (Õ—≈≈’≈ G) ·≈–À“°∫√‘‡«≥

¥—ß°≈à“«‡°‘¥°“√·∑π∑’Ë‡∫  G ¥â«¬‡∫  C ®–‰¥â·∂∫

¥’‡ÕÁπ‡Õ 3 ·∂∫∑’Ë¡’¢π“¥ 208, 100 ·≈– 28 §Ÿà‡∫ 

(Õ—≈≈’≈ C) ¿“¬À≈—ß®“°°“√µ—¥¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“–

BcnI ¥—ß· ¥ß„π Figure 1
 ”À√—∫ª√–™“°√ ÿ°√∑’Ë»÷°…“æ∫«à“ §«“¡∂’Ë

®’‚π‰∑ªá·∫∫ GC ¡’§à“ Ÿß∑’Ë ÿ¥ √Õß¡“§◊Õ CC ·≈– GG

´÷Ëß¡’§à“‡∑à“°—∫ 58.06, 38.71 ·≈– 3.23% µ“¡≈”¥—∫

(Table 2) ·µà‡¡◊ËÕæ‘®“√≥“„π·µà≈–°≈ÿà¡æ—π∏ÿå·≈–‡æ»

æ∫«à“ ª√–™“°√ ÿ°√æ—π∏ÿå·∑â·≈– ÿ°√≈Ÿ°º ¡¡’§«“¡∂’Ë

¢Õß®’‚π‰∑ªá∑’Ë·µ°µà“ß°—π ‚¥¬ ÿ°√æ—π∏ÿå·∑â (‡æ»ºŸâ

·≈–‡æ»‡¡’¬) ¡’§«“¡∂’Ë®’‚π‰∑ªá·∫∫ CC  Ÿß∑’Ë ÿ¥ ¬°‡«âπ

„π ÿ°√ Y ‡æ»ºŸâ∑’Ë¡’§«“¡∂’Ë®’‚π‰∑ªá·∫∫ GC  Ÿß∑’Ë ÿ¥

„π¢≥–∑’Ë ÿ°√≈Ÿ°º ¡¢â“¡ Õß “¬·≈– ÿ°√≈Ÿ°º ¡

¢â“¡ “¡ “¬¡’§«“¡∂’Ë®’‚π‰∑ªá·∫∫ GC  Ÿß∑’Ë ÿ¥

√Õß≈ß¡“§◊Õ CC ·≈– GG µ“¡≈”¥—∫

„π¢≥–∑’Ë§«“¡∂’ËÕ—≈≈’≈¢Õßª√–™“°√ ÿ°√∑—Èßæ—π∏ÿå

·∑â (P ·≈– Y) ≈Ÿ°º ¡¢â“¡ Õß “¬ (LP ·≈– YP) ·≈–

≈Ÿ°º ¡¢â“¡ “¡ “¬ (YLP) ¡’ —¥ à«π√–À«à“ßÕ—≈≈’≈

G ·≈– C „π∑‘»∑“ß‡¥’¬«°—π §◊Õ „π∑ÿ°°≈ÿà¡æ—π∏ÿå·≈–

‡æ»¡’§à“§«“¡∂’Ë¢ÕßÕ—≈≈’≈ C  Ÿß°«à“§à“§«“¡∂’Ë¢Õß

Õ—≈≈’≈ G ‚¥¬„πª√–™“°√∑’Ë»÷°…“¡’§à“§«“¡∂’Ë¢ÕßÕ—≈≈’≈

C ‡∑à“°—∫ 67.74% ·≈–¡’§à“§«“¡∂’ËÕ—≈≈’≈ G ‡∑à“°—∫

32.26% · ¥ß„Àâ‡ÀÁπ«à“°“√°≈“¬¢Õß¬’π IGF-II π—Èπ

‰¡à‰¥â‡°‘¥¢÷ÈπÕ¬à“ß ¡∫Ÿ√≥å„πª√–™“°√∑’Ë»÷°…“ ´÷Ëß

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Vykoukalova et al. (2006)

„πª√–™“°√ ÿ°√æ—π∏ÿå·∑â Landrace, Large White ·≈–

Duroc ∑’Ë¡’§«“¡∂’Ë¢ÕßÕ—≈≈’≈ C  Ÿß°«à“§à“§«“¡∂’Ë¢Õß

Õ—≈≈’≈ G ‡™àπ°—π Õ¬à“ß‰√°Áµ“¡ „π°“√»÷°…“‡¥’¬«°—π

π’È¬—ßæ∫«à“ ÿ°√æ—π∏ÿå Hamshire ¡’§«“¡∂’Ë¢ÕßÕ—≈≈’≈ C

‡∑à“°—∫ 1.00 ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡π◊ËÕß¡“®“°§«“¡·µ°µà“ß

¢Õßæ—π∏ÿå∑’Ë¡’º≈µàÕ°“√‡°‘¥°“√°≈“¬¢Õß¬’π IGF-II

‰¥â·µ°µà“ß°—π

Figure 1 Polyacrylamide gel (6%) showing genotypes in IGF-II gene after digestion of the 336 bp fragment with
BcnI. Lane 1, 4, 5, 6, 7, 8, 11 and 12 are heterozygous GC animals. Lane 2, 3, 9 and 13 are homozygous
CC animals. Lane 10 is homozygous GG animal. Lane 14 is undigested PCR product.
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§à“‡©≈’Ë¬ ”À√—∫≈—°…≥– BL, FAT2, BF ·≈– PL

¢Õßª√–™“°√ ÿ°√∑’Ë»÷°…“¡’§à“·µ°µà“ß°—π (P < 0.05)

„π·µà≈–√Ÿª·∫∫¢Õß®’‚π‰∑ªáÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(Table 3) ‚¥¬ ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ GG ¡’§à“‡©≈’Ë¬

 ”À√—∫≈—°…≥– BL, FAT2 ·≈– BF  Ÿß∑’Ë ÿ¥ §◊Õ¡’§à“

‡∑à“°—∫ 76.20 ‡´πµ‘‡¡µ√ 12.20 ¡‘≈≈‘‡¡µ√ ·≈– 12.25

¡‘≈≈‘‡¡µ√ µ“¡≈”¥—∫ ·µà§à“‡©≈’Ë¬ ”À√—∫≈—°…≥– PL

¡’§à“ Ÿß∑’Ë ÿ¥„π®’‚π‰∑ªá·∫∫ GC ´÷Ëß¡’§à“‡∑à“°—∫ 60.13

‡ªÕ√å‡´Áπµå · ¥ß„Àâ‡ÀÁπ«à“°“√°≈“¬∑’Ë‡°‘¥®“°°“√

·∑π∑’Ë‡∫  G ¥â«¬ ‡∫  C „πµ”·Àπàß∑’Ë 162 µ√ß∫√‘‡«≥

Intron ∑’Ë 7 ¢Õß¬’π IGF-II  àßº≈„Àâ ÿ°√¡’§«“¡¬“«

≈”µ—«·≈–§«“¡Àπ“‰¢¡—π —πÀ≈—ß≈¥≈ß  ·µà¡’‡ªÕ√å‡´Áπµå

‡π◊ÈÕ·¥ß‡æ‘Ë¡¢÷Èπ (Figure 2) ´÷ËßÕ“®‡ªìπº≈®“°§«“¡

 —¡æ—π∏å¢ÕßÕ—≈≈’≈ C „πµ”·Àπàß¥—ß°≈à“«°—∫Õ—≈≈’≈ A

µ√ßµ”·Àπàß∑’Ë 3072 „π∫√‘‡«≥ Intron ∑’Ë 3 (Vykoukalova

et al., 2006) ∑’Ë¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ °“√ – ¡

°≈â“¡‡π◊ÈÕ §«“¡Àπ“‰¢¡—π —πÀ≈—ß ·≈–¢π“¥√à“ß°“¬

¢Õß ÿ°√ (Nezer et al., 1999; Braunschweig et al., 2004;

Estelle et al., 2005) ‚¥¬°“√°≈“¬∑’Ëµ”·Àπàßµà“ßÊ

¿“¬„π¬’π IGF-II Õ“®∑”„Àâ°“√· ¥ßÕÕ°¢Õß¬’π

‡ª≈’Ë¬π·ª≈ß‰ª ´÷Ëß àßº≈µàÕ°“√· ¥ßÕÕ° ”À√—∫

≈—°…≥–¥—ß°≈à“«

Table 2 Genotypic and allelic frequencies at the BcnI restriction site of the swine IGF-II gene.

Number of Genotype Allele
animals GG GC CC G C

Pietrain Castrated 11 0.00 (0)1/ 36.36 (4) 63.64 (7) 18.18 81.82
Male
Female 8 0.00 (0) 12.50 (1) 87.50 (7) 6.25 93.75

Yorkshire Castrated 8 0.00 (0) 75.00 (6) 25.00 (2) 37.50 62.50
Male
Female 8 0.00 (0) 37.50 (3) 62.50 (5) 18.75 81.25

Landrace x Pietrain Castrated 9 11.11 (1) 44.44 (4) 44.44 (4) 33.33 66.67
Male
Female 9 0.00 (0) 88.89 (8) 11.11 (1) 44.44 55.56

Yorkshire x Pietrain Castrated 8 12.50 (1) 62.50 (5) 25.00 (2) 43.75 56.25
Male
Female 9 11.11 (1) 66.67 (6) 22.22 (2) 44.44 55.56

Yorkshire x Castrated 11 0.00 (0) 81.82 (9) 18.18 (2) 40.91 59.09
Male

(Landrace x Pietrain) Female 12 0.00 (0) 66.67 (8) 33.33 (4) 33.33 66.67
Overall 93 3.23 (3) 58.06 (54) 38.71 (36) 32.26 67.74
1/ Number in the parenthesis is number of animals of the particular genotype.

Breed Sex
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®“°§«“¡ —¡æ—π∏å√–À«à“ßÕ—≈≈’≈ C °—∫Õ—≈≈’≈ A

µ√ßµ”·Àπàß∑—Èß Õß  ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ CC §«√¡’

§«“¡¬“«≈”µ—«·≈–§«“¡Àπ“‰¢¡—π —πÀ≈—ßπâÕ¬°«à“

 ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ GC ·≈–§«√¡’‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß

 Ÿß∑’Ë ÿ¥ ´÷Ëßµà“ß®“°º≈°“√«‘‡§√“–Àå ∑—Èßπ’ÈÕ“®‡ªìπ

º≈®“°¢π“¥¢Õßµ—«Õ¬à“ß∑’Ë»÷°…“¡’¢π“¥‡≈Á° §«“¡

·µ°µà“ß∑’Ë‡°‘¥¢÷Èπ¢Õß ÿ°√„π·µà≈–®’‚π‰∑ªá®÷ßÕ“®‰¡à

™—¥‡®π °“√‡æ‘Ë¡¢π“¥µ—«Õ¬à“ß„π°“√»÷°…“Õ“®™à«¬

„Àâº≈°“√«‘‡§√“–Àå¡’§«“¡™—¥‡®π¡“°¬‘Ëß¢÷Èπ

 ”À√—∫≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ

‰¥â·°à πÈ”Àπ—°√à“ß°“¬ (WT) ·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ

µàÕµ—«µàÕ«—π (ADG) „π·µà≈–√Ÿª·∫∫¢Õß®’‚π‰∑ªá¡’

§à“‡©≈’Ë¬∑’Ë·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P > 0.05) ‚¥¬ ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ GG ¡’§à“‡©≈’Ë¬

 ”À√—∫≈—°…≥– WT ·≈– ADG  Ÿß∑’Ë ÿ¥ §◊Õ 64.31 ·≈–

648.06 °√—¡µàÕ«—π µ“¡≈”¥—∫ · ¥ß«à“ ÿ°√∑’Ë¡’®’‚π‰∑ªá

·∫∫ GG Õ“®¡’°“√‡®√‘≠‡µ‘∫‚µ„π¥â“ππÈ”Àπ—°√à“ß°“¬

·≈–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕµ—«µàÕ«—π∑’Ë¥’°«à“ ÿ°√∑’Ë¡’

®’‚π‰∑ªá·∫∫ CC ·≈– GC µ“¡≈”¥—∫ ́ ÷Ëß Õ¥§≈âÕß°—∫

°“√»÷°…“¢Õß Vykoukalova et al. (2006) ‚¥¬ª√–™“°√

 ÿ°√æ—π∏ÿå Large White ∑’Ë¡’®’‚π‰∑ªá·∫∫ GG ¡’§à“‡©≈’Ë¬

 ”À√—∫≈—°…≥–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕµ—«µàÕ«—π

 Ÿß∑’Ë ÿ¥ §◊Õ¡’§à“‡∑à“°—∫ 525.79 °√—¡µàÕ«—π ·µà®“°

√“¬ß“π°“√»÷°…“π’È  ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ GC ¡’§à“

‡©≈’Ë¬ ”À√—∫≈—°…≥–Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µµàÕµ—«µàÕ«—π

 Ÿß°«à“ ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ CC ´÷Ëß§«“¡·µ°µà“ßπ’È

Õ“®‡ªìπº≈®“°≈—°…≥–ª√–™“°√·≈–°≈ÿà¡æ—π∏ÿå¢Õß

ª√–™“°√∑’Ë»÷°…“∑’Ë·µ°µà“ß°—π

Õ¬à“ß‰√°Áµ“¡ º≈°“√«‘‡§√“–Àå¢â“ßµâππ—Èπ·µ°µà“ß

®“°°“√»÷°…“¢Õß Kolarikova et al. (2003) „πª√–™“°√

 ÿ°√æ—π∏ÿå≈“√å®‰«∑å∑’Ëæ∫«à“ √Ÿª·∫∫®’‚π‰∑ªá¢Õß¬’π

IGF-II µ√ßµ”·Àπàß∑’Ë 3072 „π∫√‘‡«≥ Intron ∑’Ë 3 π—Èπ

¡’§«“¡ —¡æ—π∏å°—∫πÈ”Àπ—°√à“ß°“¬¢Õß ÿ°√ ‚¥¬ ÿ°√

∑’Ë‡°‘¥°“√°≈“¬∑’Ëµ”·Àπàß¥—ß°≈à“« àßº≈„Àâ§à“‡©≈’Ë¬

 ”À√—∫≈—°…≥–πÈ”Àπ—°√à“ß°“¬≈¥≈ß ´÷Ëß§«“¡

·µ°µà“ßπ’ÈÕ“®‡ªìπº≈®“°§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡

∑’Ëµ”·Àπàßµà“ßÊ ¢Õß¬’π IGF-II ∑’Ë àßº≈µàÕ°“√· ¥ßÕÕ°

¢Õß¬’π·µ°µà“ß°—π„π·µà≈–ª√–™“°√∑’Ë»÷°…“

≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß°—∫¢π“¥√à“ß°“¬ ÿ°√ ‰¥â·°à

§«“¡°«â“ßÀ—«‰À≈à (SW) §«“¡°«â“ß –‚æ° (HW) ·≈–

§«“¡≈÷°‡π◊ÈÕ —π (LD) „π·µà≈–√Ÿª·∫∫¢Õß®’‚π‰∑ªá¢Õß

ª√–™“°√∑’Ë»÷°…“§√—Èßπ’È¡’§à“‡©≈’Ë¬∑’Ë·µ°µà“ß°—πÕ¬à“ß

‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P > 0.05) ·µàÀ“°æ‘®“√≥“

®“°§«“¡‡ªìπ‰ª‰¥â æ∫«à“ ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ GG

Table 3 Least square means and standard errors for weight (WT), average daily gain (ADG), body length (BL), shoulder
width (SW), hip width (HW), backfat depth at position 1 (FAT1), backfat depth at position 2 (FAT2), backfat
depth (BF), percent lean (PL) and loin depth (LD) by the IGF-II genotypes.

Traits Genotype
GG GC CC

WT (kg) 64.31 + 3.50 57.55 + 0.85 58.74 + 1.06
ADG (g/day) 648.06 + 0.08 572.99 + 0.02 582.28 + 0.02
BL (cm) 76.20 + 1.37 a 72.67 + 0.33 b 73.14 + 0.41b
SW (cm) 24.57 + 0.48 24.08 + 0.12 24.28 + 0.15
HW (cm) 27.48 + 0.50 26.73 + 0.12 26.80 + 0.15
FAT1 (mm) 12.29 + 0.89 10.70 + 0.22 11.12 + 0.27
FAT2 (mm) 12.20 + 0.77 a 9.84 + 0.19 b 10.45 + 0.23 b

BF (mm) 12.25 + 0.75 a 10.27 + 0.18 b 10.79 + 0.23 ab

LD (mm) 49.06 + 2.46 47.56 + 0.60 46.42 + 0.75
PL (%) 58.38 + 0.86 ab 60.13 + 0.21 a 59.42 + 0.26 b

a,b  Least square means within the row with different superscripts differ (P < 0.05).
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¡’§à“‡©≈’Ë¬ ”À√—∫≈—°…≥– SW, HW ·≈– LD  Ÿß∑’Ë ÿ¥

§◊Õ 24.57, 27.48 ‡´πµ‘‡¡µ√ ·≈– 49.06 ¡‘≈≈‘‡¡µ√ µ“¡

≈”¥—∫ √Õß≈ß¡“§◊Õ CC ·≈– GC  ”À√—∫≈—°…≥– SW

·≈– HW ·µà ”À√—∫≈—°…≥– LD æ∫«à“ ÿ°√∑’Ë¡’§à“‡©≈’Ë¬

√Õß≈ß¡“§◊Õ  ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ GC ·≈– CC

µ“¡≈”¥—∫ ´÷Ëß®“°°“√ ◊∫§âπ¢âÕ¡Ÿ≈¬—ß‰¡àæ∫√“¬ß“π

°“√»÷°…“¢Õß¬’π IGF-II ∑’Ë¡’§«“¡ —¡æ—π∏å°—∫≈—°…≥–

∑’Ë‡°’Ë¬«¢âÕß°—∫¢π“¥√à“ß°“¬ ÿ°√

®“°°“√»÷°…“√Ÿª·∫∫®’‚π‰∑ªá¢Õß¬’π IGF-II µ√ß

µ”·Àπàß∑’Ë 162 „π∫√‘‡«≥ Intron ∑’Ë 7 ‰¡à “¡“√∂∫àß™’È

‰¥âÕ¬à“ß™—¥‡®π«à“ ºŸâº≈‘µ§«√§—¥‡≈◊Õ° ÿ°√∑’Ë¡’√Ÿª·∫∫

®’‚π‰∑ªá·∫∫„¥¡“„™â‡ªìπæàÕ-·¡àæ—π∏ÿå ‡π◊ËÕß®“°¬’π

IGF-II ¡’°“√· ¥ßÕÕ°·∫∫ paternal imprinting (Liu,

2003; Vykoukalova et al., 2006) ®÷ß‰¡à “¡“√∂∫àß™’È‰¥â

«à“Õ—≈≈’≈∑’Ë‡°‘¥¢÷Èπµ√ßµ”·Àπàß¥—ß°≈à“«π—Èπ ∂à“¬∑Õ¥

¡“®“°æàÕÀ√◊Õ·¡à¢Õß ÿ°√ Õ¬à“ß‰√°Áµ“¡ ®“°º≈°“√

»÷°…“π’È ºŸâº≈‘µÕ“®§—¥‡≈◊Õ° ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ GG

º ¡æ—π∏ÿå°—∫ ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ CC ‡æ◊ËÕº≈‘µ ÿ°√√ÿàπ

≈Ÿ°∑’Ë¡’®’‚π‰∑ªá·∫∫ GC ®–¡’‚Õ°“ ∑’Ë≈Ÿ° ÿ°√¥—ß°≈à“«

¡’‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß Ÿß·≈–§«“¡≈÷°‰¢¡—π —πÀ≈—ß

µË” ‚¥¬¡’≈—°…≥–§ÿ≥¿“æ´“°‡ªìπ∑’ËµâÕß°“√¢Õß

µ≈“¥·≈–ºŸâ∫√‘‚¿§‰¥â ´÷Ëß·µ°µà“ß®“°°“√»÷°…“¢Õß

Vykoukalova et al. (2006) „πª√–™“°√ ÿ°√æ—π∏ÿå Large

White ∑’Ëæ∫«à“ ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ CC ¡’‡ªÕ√å‡´Áπµå

‡π◊ÈÕ·¥ß Ÿß∑’Ë ÿ¥·≈–§«“¡≈÷°‰¢¡—π —πÀ≈—ßµË”∑’Ë ÿ¥

¥—ßπ—Èπ®÷ßπà“®–§—¥‡≈◊Õ° ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ CC ¡“„™â

‡ªìπæàÕ-·¡àæ—π∏ÿå¡“°∑’Ë ÿ¥ ´÷Ëß§«“¡·µ°µà“ß∑’Ë‡°‘¥¢÷Èππ’È

Õ“®‡ªìπº≈®“°≈—°…≥–¢Õßª√–™“°√∑’Ë·µ°µà“ß°—π

∑—Èß„π¥â“π°≈ÿà¡æ—π∏ÿå·≈– ¿“æ·«¥≈âÕ¡∑’Ë ÿ°√‰¥â√—∫∑’Ë

Õ“® àßº≈µàÕ°“√· ¥ßÕÕ°¢Õß¬’π„π·µà≈–ª√–™“°√

∑’Ë·µ°µà“ß°—π

∑—Èßπ’È°“√æ‘®“√≥“‚¥¬„™â√Ÿª·∫∫®’‚π‰∑ªá¢Õß¬’π

IGF-II µ√ßµ”·Àπàß∑’Ë 162 „π∫√‘‡«≥ Intron ∑’Ë 7 ‡æ’¬ß

µ”·Àπàß‡¥’¬« ¬—ß‰¡à “¡“√∂‡°‘¥§«“¡·¡àπ¬”‰¥â 100

‡ªÕ√å‡´Áπµå ‡π◊ËÕß®“°°“√· ¥ßÕÕ°¢Õß≈—°…≥–

°“√‡®√‘≠‡µ‘∫‚µ¢Õß ÿ°√π—Èπ‰¥â√—∫Õ‘∑∏‘æ≈®“°¬’πÀ≈“¬

µ”·Àπàß ´÷ËßπÕ°®“°µ”·Àπàß¥—ß°≈à“«¢Õß¬’π IGF-II

·≈â« §«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡µ”·Àπàß∑’Ë 3072

„π∫√‘‡«≥ Intron ∑’Ë 3 ¢Õß¬’π IGF-II ¬—ß¡’º≈µàÕ°“√

‡®√‘≠‡µ‘∫‚µ §«“¡Àπ“‰¢¡—π —πÀ≈—ß ‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß

·≈–¢π“¥√à“ß°“¬¢Õß ÿ°√ ‡™àπ°—π ‚¥¬µ”·Àπàß

¥—ß°≈à“«‡ªìπµ”·Àπàß∑’ËÕ¬Ÿà„π∫√‘‡«≥§«∫§ÿ¡¢Õß¬’π∑’Ë

∑”Àπâ“∑’Ë„π°“√®—∫°—∫ repressor ∑’Ë àßº≈µàÕ°“√· ¥ß

ÕÕ°¢Õß¬’π IGF-II (Van Laere et al., 2003) ´÷Ëß ÿ°√∑’Ë

‡°‘¥°“√·∑π∑’Ë‡∫  G ¥â«¬‡∫  A „πµ”·Àπàßπ’È®–¡’

‡ªÕ√å‡ Á́πµå‡π◊ÈÕ·¥ß Ÿß°«à“ ·µà¡’§«“¡Àπ“‰¢¡—π —πÀ≈—ß

µË”°«à“ ÿ°√∑’Ë‰¡à‡°‘¥°“√°≈“¬ · ¥ß„Àâ‡ÀÁπ«à“Õ—≈≈’≈

A µ√ßµ”·Àπàß∑’Ë 3072 „π∫√‘‡«≥ Intron ∑’Ë 3 ¢Õß¬’π

IGF-II  àßº≈„Àâ ÿ°√¡’‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß‡æ‘Ë¡¢÷Èπ ·µà¡’

§«“¡Àπ“‰¢¡—π —πÀ≈—ß≈¥≈ß (Nezer et al., 1999;

Estelle et al., 2005) ´÷ËßÕ“®‡ªìπº≈®“°Õ—≈≈’≈ A π—Èπ¡’

º≈∑”„Àâ¬’π IGF-II ¡’°“√· ¥ßÕÕ°∑’Ë°≈â“¡‡π◊ÈÕ‡æ‘Ë¡¢÷Èπ

(Ojeda et al., 2008) ‚¥¬§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡

„πµ”·Àπàß¥—ß°≈à“« àßº≈„Àâ‡°‘¥§«“¡º—π·ª√¢Õß

ª√‘¡“≥°≈â“¡‡π◊ÈÕ·≈–§«“¡Àπ“‰¢¡—π —πÀ≈—ß¢Õß ÿ°√

ª√–¡“≥ 15 ∂÷ß 30 % ·≈– 10 ∂÷ß 20 % µ“¡≈”¥—∫

(Nezer et al., 1999) ·≈–®“°°“√»÷°…“¢Õß Kolarikova

et al. (2003) „πª√–™“°√ ÿ°√æ—π∏ÿå≈“√å®‰«∑å æ∫«à“

Õ—≈≈’≈ A π—Èπ¡’§«“¡ —¡æ—π∏å°—∫πÈ”Àπ—°√à“ß°“¬¢Õß ÿ°√

‡™àπ°—π ‚¥¬ àßº≈„Àâ ÿ°√¡’πÈ”Àπ—°√à“ß°“¬≈¥≈ß ¥—ßπ—Èπ

®÷ß “¡“√∂„™âª√–‚¬™πå®“°§«“¡ —¡æ—π∏å√–À«à“ßÕ—≈≈’≈

A ∑’Ëµ”·Àπàß¥—ß°≈à“«¢â“ßµâπ°—∫Õ—≈≈’≈ C „πµ”·Àπàß∑’Ë

162 „π∫√‘‡«≥ Intron ∑’Ë 7 (Vykoukalova et al., 2006)

¡“Õ∏‘∫“¬§«“¡º—π·ª√¢Õß‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß §«“¡

Àπ“‰¢¡—π —πÀ≈—ß ·≈–¢π“¥√à“ß°“¬¢Õß ÿ°√∑’Ë‡ªìπ

º≈®“°Õ—≈≈’≈ C ‰¥â

º≈°“√«‘‡§√“–ÀåÕ‘∑∏‘æ≈·∫∫∫«° – ¡·≈–

°“√¢à¡°—π¢ÕßÕ—≈≈’≈ (Table 4) æ∫«à“ Õ‘∑∏‘æ≈·∫∫

∫«° – ¡¢ÕßÕ—≈≈’≈ C  àßº≈µàÕ°“√≈¥≈ß¢Õß≈—°…≥–

BL ·≈– FAT2 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.05)

πÕ°®“°π’È Õ‘∑∏‘æ≈¢Õß°“√¢à¡°—π¢ÕßÕ—≈≈’≈¬—ß àßº≈µàÕ

°“√≈¥≈ß¢Õß WT ·≈– BL (P < 0.05) ·≈–§«“¡Àπ“

‰¢¡—π —πÀ≈—ß (FAT2 ·≈– FAT; P < 0.01) ·µà àßº≈µàÕ

°“√‡æ‘Ë¡¢÷Èπ¢Õß PL (P < 0.05) „πª√–™“°√ ÿ°√∑’Ë»÷°…“
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§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡∑’Ëµ”·Àπàßµà“ßÊ

¿“¬„π¬’π IGF-II π—Èπ ≈â«π àßº≈µàÕ°“√· ¥ßÕÕ°¢Õß

¬’π ”À√—∫≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ

°“√ – ¡°≈â“¡‡π◊ÈÕ §«“¡Àπ“‰¢¡—π —πÀ≈—ß ·≈–¢π“¥

√à“ß°“¬ ÿ°√∑—Èß ‘Èπ ¥—ßπ—Èπ®÷ß “¡“√∂„™â¬’π IGF-II ‡ªìπ

candidate gene „π°“√»÷°…“Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡

∑’Ë¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–¢π“¥√à“ß°“¬¢Õß ÿ°√

‰¥â ´÷Ëß¢âÕ¡Ÿ≈∑“ßæ—π∏ÿ°√√¡·≈–§«“¡ —¡æ—π∏å√–À«à“ß

¬’π∑’Ë»÷°…“°—∫¢âÕ¡Ÿ≈°“√· ¥ßÕÕ°¢Õß ÿ°√ Õ“®‡ªìπ

ª√–‚¬™πåµàÕ°“√æ—≤π“»—°¬¿“æ°“√º≈‘µ¢Õß ÿ°√ ·≈–

™à«¬‡æ‘Ë¡§«“¡·¡àπ¬”„π°“√§—¥‡≈◊Õ° ÿ°√æàÕ-·¡àæ—π∏ÿå

‡æ◊ËÕº≈‘µ ÿ°√√ÿàπ≈Ÿ°∑’Ë¡’§«“¡°â“«Àπâ“∑“ßæ—π∏ÿ°√√¡

¡“°¬‘Ëß¢÷Èπ πÕ°®“°π’È¬—ßÕ“® àßº≈µàÕ°”‰√∑’Ë‡æ‘Ë¡¢÷Èπ

®“°°“√º≈‘µ ÿ°√¢ÿπ∑’Ë¡’§ÿ≥¿“æ´“°∑’Ë¥’µ√ßµ“¡§«“¡

µâÕß°“√¢Õßµ≈“¥·≈–ºŸâ∫√‘‚¿§ ́ ÷Ëß àßº≈„ÀâºŸâ‡≈’È¬ß ÿ°√

 “¡“√∂¥”‡π‘π°‘®°“√µàÕ‰ª‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ„π

Õπ“§µ

 √ÿª

√Ÿª·∫∫®’‚π‰∑ªá¢Õß¬’π IGF-II ∑’Ëµ”·Àπàß∑’Ë 162

„π∫√‘‡«≥ Intron ∑’Ë 7 ¡’Õ‘∑∏‘æ≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ

·≈–¢π“¥√à“ß°“¬¢Õß ÿ°√ ‚¥¬¡’Õ‘∑∏‘æ≈µàÕ§à“‡©≈’Ë¬

 ”À√—∫≈—°…≥– BL, FAT2, BF, ·≈– PL ‡∑à“π—Èπ

(P < 0.05) ´÷Ëß ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ GG ¡’§à“‡©≈’Ë¬

 ”À√—∫≈—°…≥– BL, FAT2 ·≈– BF  Ÿß∑’Ë ÿ¥ ·µà§à“‡©≈’Ë¬

 ”À√—∫≈—°…≥– PL ¡’§à“ Ÿß∑’Ë ÿ¥„π®’‚π‰∑ªá·∫∫ GC

· ¥ß„Àâ‡ÀÁπ«à“°“√°≈“¬∑’Ë‡°‘¥®“°°“√·∑π∑’Ë‡∫  G

¥â«¬ ‡∫  C „πµ”·Àπàß¥—ß°≈à“«¢Õß¬’π IGF-II  àßº≈

„Àâ ÿ°√¡’§«“¡¬“«≈”µ—«·≈–§«“¡Àπ“‰¢¡—π —πÀ≈—ß

≈¥≈ß ·µà¡’‡ªÕ√å‡´Áπµå‡π◊ÈÕ·¥ß‡æ‘Ë¡¢÷Èπ πÕ°®“°π’È

Õ‘∑∏‘æ≈·∫∫∫«° – ¡¢ÕßÕ—≈≈’≈ C  àßº≈µàÕ°“√≈¥≈ß

¢Õß BL ·≈– FAT2 (P < 0.05)  à«πÕ‘∑∏‘æ≈¢Õß

°“√¢à¡°—π¢ÕßÕ—≈≈’≈¡’º≈∑”„Àâ WT, BL, FAT2 ·≈– FAT

≈¥≈ß ·µà∑”„Àâ PL ‡æ‘Ë¡¢÷Èπ (P < 0.05) ¥—ßπ—Èπ „π°“√

§—¥‡≈◊Õ° ÿ°√æàÕ-·¡àæ—π∏ÿå„πª√–™“°√π’È ‡æ◊ËÕº≈‘µ ÿ°√

√ÿàπ≈Ÿ°∑’Ë¡’‡ªÕ√å‡´Áπ‡π◊ÈÕ·¥ß Ÿß·≈–§«“¡≈÷°‰¢¡—π —πÀ≈—ß

µË” ºŸâº≈‘µ®÷ßÕ“®§—¥‡≈◊Õ° ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ GG

¡“º ¡°—∫ ÿ°√∑’Ë¡’®’‚π‰∑ªá·∫∫ CC ´÷Ëß‡ªìπ°“√„™â

ª√–‚¬™πå®“°§«“¡ —¡æ—π∏å√–À«à“ßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ

°√√¡¢Õß¬’π IGF-II µ√ßµ”·Àπàß¥—ß°≈à“«°—∫≈—°…≥–

∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ ·≈–°“√æ—≤π“¢π“¥

√à“ß°“¬¢Õß ÿ°√¡“™à«¬„π°“√æ‘®“√≥“§—¥‡≈◊Õ° ‡æ◊ËÕ

‡æ‘Ë¡§«“¡·¡àπ¬”„π°“√§—¥‡≈◊Õ° ÿ°√æàÕ-·¡àæ—π∏ÿå

 ”À√—∫º≈‘µ ÿ°√√ÿàπ≈Ÿ°∑’Ë¡’§«“¡°â“«Àπâ“∑“ßæ—π∏ÿ°√√¡

¡“°¬‘Ëß¢÷Èπ

°“√»÷°…“§√—Èßπ’È»÷°…“§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡

¢Õß ÿ°√„π√–¥—∫¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫≈—°…≥–°“√‡®√‘≠

‡µ‘∫‚µ ·≈–¢π“¥√à“ß°“¬¢Õß ÿ°√∑’Ë∂Ÿ°‡≈’È¬ß¥Ÿ„π√–∫∫

‚√ß‡√◊Õπ‡ªî¥¿“¬„µâ ¿“æ¿Ÿ¡‘Õ“°“»·∫∫√âÕπ™◊Èπ„π

ª√–‡∑»‰∑¬ ´÷Ëß‡ªìπª√–™“°√ ÿ°√∑’Ë¡’æ—π∏ÿ°√√¡·≈–

‰¥â√—∫°“√®—¥°“√∑’Ë¡’§«“¡‡©æ“–µ—« ¥—ßπ—Èπ °“√π”º≈

°“√«‘®—¬ª√–¬ÿ°µå„™â®÷ß§«√æ‘®“√≥“‚§√ß √â“ß¢Õß

ª√–™“°√·≈– ¿“æ°“√®—¥°“√ø“√å¡ ÿ°√¥â«¬ ·≈–

°“√»÷°…“§√—Èßπ’È«‘‡§√“–Àå‡æ’¬ß§«“¡·µ°µà“ß∑“ß

æ—π∏ÿ°√√¡·≈–√Ÿª·∫∫®’‚π‰∑ªá¢Õß¬’π IGF-II ∑’Ëµ”·Àπàß

∑’Ë 162 „π∫√‘‡«≥ Intron ∑’Ë 7 ¥â«¬‡Àµÿπ’È ºŸâº≈‘µ®÷ß

 “¡“√∂π”º≈°“√»÷°…“√Ÿª·∫∫®’‚π‰∑ªá¢Õß¬’π IGF-II

¡“™à«¬æ‘®“√≥“§—¥‡≈◊Õ° ÿ°√æàÕ-·¡àæ—π∏ÿå‰¥â‡æ’¬ß

 à«πÀπ÷Ëß‡∑à“π—Èπ ·µàÕ¬à“ß‰√°Áµ“¡ °“√»÷°…“§«“¡

 —¡æ—π∏å√–À«à“ßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡¢Õß¬’π IGF-II

°—∫≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√æ—≤π“¢π“¥

√à“ß°“¬¢Õß ÿ°√  “¡“√∂™à«¬‡æ‘Ë¡§«“¡·¡àπ¬”„π

°“√§—¥‡≈◊Õ° ÿ°√æàÕ-·¡àæ—π∏ÿå ‡æ◊ËÕº≈‘µ ÿ°√√ÿàπ≈Ÿ°∑’Ë¡’

§«“¡°â“«Àπâ“∑“ßæ—π∏ÿ°√√¡‰¥â‡√Á«¬‘Ëß¢÷Èπ ´÷Ëß∂◊Õ‡ªìπ

·π«∑“ß°“√æ—≤π“»—°¬¿“æ°“√º≈‘µ¢Õß ÿ°√„π√–∫∫

°“√º≈‘µ ÿ°√‡™‘ß°“√§â“„πÕπ“§µ‰¥â

§”¢Õ∫§ÿ≥

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥  ∂“∫—π«‘®—¬·≈–æ—≤π“

·Ààß¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å (KURDI)  ”À√—∫

∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬„π‚§√ß°“√«‘®—¬ °-…(¥) 26.51

ç§«“¡ —¡æ—π∏å√–À«à“ß§«“¡ “¡“√∂„π°“√‡®√‘≠
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‡µ‘∫‚µ ª√‘¡“≥ Growth Hormone ·≈– Lipoprotein

„π°√–· ‡≈◊Õ¥¢Õß ÿ°√∑’Ë∂Ÿ°§—¥‡≈◊Õ°‡æ◊ËÕª√—∫ª√ÿß

æ—π∏ÿ°√√¡¿“¬„µâ ¿“æ¿Ÿ¡‘Õ“°“»·∫∫√âÕπ™◊Èπé

¢Õ¢Õ∫§ÿ≥ »Ÿπ¬å‡∑§‚π‚≈¬’™’«¿“æ‡°…µ√ §≥–

‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à  ”À√—∫ ∂“π∑’Ë

„π°“√«‘‡§√“–Àåµ—«Õ¬à“ß¥’‡ÕÁπ‡Õ ·≈–¢Õ¢Õ∫§ÿ≥

§ÿ≥ ÿ¿“æ ∏’√“πÿ«—≤πå  ”À√—∫°“√Õπÿ‡§√“–Àå™ÿ¥¢âÕ¡Ÿ≈

·≈–µ—«Õ¬à“ß‡≈◊Õ¥ ÿ°√„π°“√»÷°…“«‘®—¬§√—Èßπ’È
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