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Abstract

Insulin-like growth factors (IGFs) are hormonal proteins which share some structures with insulin but they

are different in functions. IGF system is complex and they can regulate cellular communication and response to

environmental change. IGFs are endocrine, paracrine and autocrine, they can modulate many cells and organs in

the body. IGF-I plays important role in growth and reproductive performance while IGF-II involves in quality of

pork. Using feed additives that can stimulate IGF-I production may be useful to indirectly increase growth of

piglets and enhance reproductive performance in sows.
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∫∑§—¥¬àÕ

‚ª√μ’π‰Õ®’‡Õø«—π À√◊Õ Insulin-like growth factors (IGFs) ‡ªìπŒÕ√å‚¡π™π‘¥‚ª√μ’π ‚§√ß √â“ß§≈â“¬°—∫ŒÕ√å‚¡π

Õ‘π´Ÿ≈‘π (Insulin) ·μà∑”Àπâ“∑’Ëμà“ß°—π‚¥¬ ‘Èπ‡™‘ß ‚¥¬ IGFs ®–∑”ß“πÕ¬à“ß´—∫´âÕπ·≈–∑”Àπâ“∑’Ë‡°’Ë¬«°—∫°“√ ◊ËÕ “√√–À«à“ß‡´≈≈å

·≈–μÕ∫ πÕßμàÕ ‘Ëß·«¥≈âÕ¡ IGFs  “¡“√∂∑”Àπâ“∑’Ë§«∫§ÿ¡Õ«—¬«–μà“ßÊ„π√à“ß°“¬ ‡´≈≈å¢â“ß‡§’¬ß·≈–§«∫§ÿ¡μ—«‡ÕßÕ’°¥â«¬

IGF-I π—Èπ¡’∫∑∫“∑ ”§—≠„π°“√‡®√‘≠‡μ‘∫‚μ¢Õß√à“ß°“¬ ·≈–‡ √‘¡ √â“ßª√– ‘∑∏‘¿“æ¢Õß√–∫∫ ◊∫æ—π∏ÿå ·μà IGF-II ‡°’Ë¬«¢âÕß

°—∫§ÿ≥¿“æ¢Õß‡π◊ÈÕ ÿ°√ °“√„™âÕ“À“√‡ √‘¡‡æ◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ¢Õß IGF-I „π°√–· ‡≈◊Õ¥π—Èπ àßº≈∑“ßÕâÕ¡„Àâ≈Ÿ° ÿ°√∑’Ë‰¡à

·¢Áß·√ß¡’°“√‡®√‘≠‡μ‘∫‚μ∑’Ë¥’¢÷Èπ ·≈–™à«¬‡æ‘Ë¡º≈º≈‘μ„π ÿ°√π“ß

§” ”§—≠ : ‡μ‘∫‚μ ‰Õ®’‡Õø«—π  ÿ°√ √–∫∫ ◊∫æ—π∏ÿå
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∫∑π”

Insulin-like growth factors (IGFs) ‡ªìπŒÕ√å‚¡π™π‘¥

‚ª√μ’π ‚§√ß √â“ß§≈â“¬°—∫ŒÕ√å‚¡πÕ‘π Ÿ́≈‘π (insulin) ‚¥¬ IGFs

®–∑”ß“πÕ¬à“ß´—∫´âÕπ ·≈–∑”Àπâ“∑’Ë‡°’Ë¬«°—∫°“√ ◊ËÕ “√

√–À«à“ß‡´≈≈å ·≈–μÕ∫ πÕßμàÕ ‘Ëß·«¥≈âÕ¡ °“√∑”ß“π¢Õß

IGFs ®–‡√’¬°«à“ IGF system ‚¥¬ª√–°Õ∫¥â«¬ 1) ŒÕ√å‚¡π

‚ª√μ’π Õßμ—« ‡√’¬°«à“ IGF-I ·≈– IGF-II ÷́Ëßμ√«®æ∫‰¥â„π

°√–· ‡≈◊Õ¥·≈–‡π◊ÈÕ‡¬◊ËÕÀ≈“¬™π‘¥ ‚ª√μ’π IGFs π’È “¡“√∂∑”

Àπâ“∑’Ë§«∫§ÿ¡Õ«—¬«–Õ◊Ëπ∑—Ë«√à“ß°“¬ (Endocrine) §«∫§ÿ¡‡´≈≈å

∑’ËÕ¬Ÿà¢â“ß‡§’¬ß (Paracrine) ·≈–§«∫§ÿ¡μ—«‡Õß‰¥â (Autocrine)

2) μ—«√—∫ (Receptor)  Õßμ—«§◊Õ IGF1R ·≈– IGF2R æ∫∑’Ë

º‘«¢Õß‡´≈≈å ∑”Àπâ“∑’Ë®—∫°—∫‚ª√μ’π IGFs ·≈– àß —≠≠“≥

°“√‡ª≈’Ë¬π·ª≈ß‡¢â“‰ª„π‡´≈≈å‡æ◊ËÕ„Àâ‡´≈≈å‡°‘¥°“√·∫àßμ—«·≈–

‡ª≈’Ë¬π·ª≈ß 3) IGF-binding proteins (IGFBPs) ª√–°Õ∫

¥â«¬‚ª√μ’π 6 μ—« §◊Õ IGFBP-I ∂÷ß IGFBP-VI ∑”Àπâ“∑’Ë®—∫

°—∫ŒÕ√å‚¡π IGFs ‡æ◊ËÕªÑÕß°—π°“√∑”≈“¬‚ª√μ’π ·≈–∑”„Àâ

ŒÕ√å‚¡π‰¡à “¡“√∂®—∫°—∫ receptor ‰¥â  “¡“√∂æ∫‚ª√μ’ππ’È

„π°√–· ‡≈◊Õ¥·≈–μ“¡‡π◊ÈÕ‡¬◊ËÕμà“ßÊ¢Õß√à“ß°“¬ 4) IGFBP

degrading enzymes ‡ªìπ‡ÕÁπ‰´¡å°≈ÿà¡∑’Ë¬àÕ¬‚ª√μ’π ∑”Àπâ“∑’Ë

¬àÕ¬·≈–∑”≈“¬ IGFBPs æ∫∫√‘‡«≥‡π◊ÈÕ‡¬◊ËÕÀ≈“¬™π‘¥ ∑”

Àπâ“∑’Ë√—°…“ ¡¥ÿ≈¢Õß IGF system (Annunziata et al., 2011;

Boguszewski et al., 2016; Wongtawan, 2001) (√Ÿª∑’Ë 1)

IGFs system ¡’∫∑∫“∑ ”§—≠„π°“√‡æ‘Ë¡®”π«π¢Õß

‡´≈≈å ·≈–°“√‡μ‘∫‚μ¢ÕßÕ«—¬«–μà“ßÊ„π√à“ß°“¬ √«¡∑—Èß¡’∫∑∫“∑

 ”§—≠μàÕª√– ‘∑∏‘¿“æ¢Õß√–∫∫ ◊∫æ—π∏ÿå ‚¥¬ “¡“√∂∑”ß“π

¥â«¬μ—«‡Õß ·≈–∑”ß“π®“°°“√°√–μÿâπ¢ÕßŒÕ√å‚¡π°“√‡®√‘≠

‡μ‘∫‚μ (Growth hormone; GH) ·≈– Gonadotropin (∑”

Àπâ“∑’Ë§«∫§ÿ¡ŒÕ√å‚¡π‡æ») ®“°μàÕ¡„μâ ¡Õß (Pituitary gland)

‚ª√μ’π IGFs ·≈– IGFBPs π—Èπ à«π„À≠à∂Ÿ° √â“ß∑’Ëμ—∫·≈–

ª≈àÕ¬ÕÕ° Ÿà°√–· ‡≈◊Õ¥ (Annunziata et al., 2011;

Boguszewski et al., 2016; Griffeth et al., 2014) ‚¥¬„π

≈Ÿ° ÿ°√ GH ®–¡’º≈°√–μÿâπ°“√À≈—Ëß IGF-I ·μà≈¥°“√À≈—Ëß

IGF-II  Ÿà°√–· ‡≈◊Õ¥ (Owens et al., 1990)

„π ÿ°√ ¬’π IGF-I ¡’∫∑∫“∑ ”§—≠„π°“√°√–μÿâπ°“√

‡®√‘≠‡μ‘∫‚μ °“√‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å°≈â“¡‡π◊ÈÕ (muscle cell

differentiation) ·≈–°“√ √â“ß¡—¥°≈â“¡‡π◊ÈÕ (muscle cell

formation) (Yue et al., 2014) „π¢≥–∑’Ë¬’π IGF-II ¡’§«“¡

‡°’Ë¬«¢âÕß°—∫§ÿ≥¿“æ‡π◊ÈÕ ÿ°√ (°“√‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ß¢Õß‡π◊ÈÕ

√Ÿª∑’Ë 1  °≈‰°·≈– ¡¥ÿ≈°“√∑”ß“π¢Õß√–∫∫ IGF system ‚¥¬ IGF ®–®—∫°—∫ IGFR ∑”„Àâ‡°‘¥°“√∑”ß“π¢Õß√–∫∫ IGFBP ·≈–

protease ∑”Àπâ“∑’Ë§«∫§ÿ¡ ¡¥ÿ≈°“√∑”ß“π¢Õß√–∫∫
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·¥ß·≈–‰¢¡—π∑’Ë·∑√°Õ¬Ÿà) πÈ”Àπ—°μ—«¢Õß ÿ°√·√°‡°‘¥ ·≈–

°“√‡®√‘≠‡μ‘∫‚μ¢Õß°√–¥Ÿ°ÕàÕπ·≈–§«“¡¬“«¢Õß°√–¥Ÿ°

 ÿ°√¥â«¬ (Xue and Xu, 2008; Schlegel et al., 2010) °“√

∂à“¬∑Õ¥¬’π®“°æàÕ Ÿà≈Ÿ°¢Õß¬’π∑—Èß Õßπ—Èπ¡’§«“¡·μ°μà“ß°—π

¬’π IGF- I  “¡“√∂∂à“¬∑Õ¥®“°æàÕÀ√◊Õ·¡à‰ª Ÿà≈Ÿ°‰¥â‚¥¬μ√ß

·μà¬’π IGF-II π—Èπ¡’≈—°…≥–‡ªìπ Paternally imprinted gene

(Burgos et al., 2012; Clark et al., 2014) ÷́ËßÀ¡“¬§«“¡«à“

¬’π∑’Ë∂Ÿ°∂à“¬∑Õ¥¡“®“°æ—π∏ÿ°√√¡¢ÕßæàÕ‡∑à“π—Èπ∑’Ë®–∑”ß“π‰¥â

´÷Ëß imprinted gene π—Èπ®–∂Ÿ°§«∫§ÿ¡¥â«¬ ¿“«–‡Àπ◊Õæ—π∏ÿ°√√¡

(Epigenetics) ´÷Ëß‡°’Ë¬«¢âÕß°—∫ ‘Ëß·«¥≈âÕ¡ (Wongtawan,

2012)

ß“π«‘®—¬ IGF-I „π ÿ°√

°“√»÷°…“∑“ß¥â“πæ—π∏ÿ°√√¡¢Õß¬’π IGF-I „π ÿ°√

 “¬æ—π∏ÿå Tibetan miniature æ∫«à“™π‘¥¢Õß°√¥π‘«§≈‘Õ‘°

(Nucleic acid) ∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß¥’‡ÕÁπ‡Õ‡ªìπμ—«°”Àπ¥

¢π“¥¢Õß√à“ß°“¬ ‚¥¬ TC genotype ¢Õß IGF-I ‡ªìπμ—«

°”Àπ¥„Àâ ÿ°√¡’¢π“¥‡≈Á° ¡’°“√æ∫ single nucleotide

polymorphism (SNP) (T40C) ∑’Ë exon 3 ¢Õß ¬’π IGF-I ‚¥¬

∑’Ë T allele ®–· ¥ß§«“¡‡¥àπ (Dominant) „π ÿ°√ “¬æ—π∏ÿå

Tibetan miniature ∑’Ë T40C locus ‡¡◊ËÕ‡°‘¥°“√°≈“¬æ—π∏ÿå

À√◊Õ‡ª≈’Ë¬π·ª≈ßæ—π∏ÿ°√√¡¢Õß¬’π IGF-I ®– àßº≈°√–∑∫

μàÕπÈ”Àπ—°μ—« §«“¡¬“«¢Õß≈”μ—« ·≈–‡ âπ√Õ∫«ßÕ°¢Õß ÿ°√

Õ“¬ÿ 6-8 ‡¥◊Õπ  à«π„π ÿ°√Õ“¬ÿ 9-11 ‡¥◊Õπ®–¡’º≈‡ ’¬·§à

πÈ”Àπ—°μ—« ‚¥¬≈Ÿ° ÿ°√∑’Ë¡’ TT genotype ®–‚μ‡√Á«°«à“·≈–

μ—«„À≠à°«à“ ÿ°√∑’Ë¡’ TC genotype (Yue et al., 2014)

≈Ÿ° ÿ°√∑’Ë‰¥â√—∫°“√ªÑÕπ‚ª√μ’π IGF-I ∑’Ë —ß‡§√“–Àå¢÷Èπ

(recombinant human insulin-link growth factor I (rhIGF-I))

„π™à«ß ’Ë«—π·√°À≈—ß§≈Õ¥®–‰ª°√–μÿâπ°“√‡æ‘Ë¡°“√‡®√‘≠‡μ‘∫‚μ

¢Õß‡¬◊ËÕ∫ÿº‘«≈”‰ â‡≈Á° ·μà‰¡à‡æ‘Ë¡°“√‡®√‘≠‡μ‘∫‚μ¢Õß™—Èπ

Intestinal crypt À√◊Õ™—Èπ°≈â“¡‡π◊ÈÕ ·≈–‰¡à¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß

IGF-I ·≈– IGFBPs „π°√–· ‡≈◊Õ¥ (Burrin et al., 1996)

„πß“π«‘®—¬„π ÿ°√ “¬æ—π∏ÿå¥Ÿ√Õ§ (Duroc) æ∫«à“§«“¡

‡¢â¡¢âπ¢Õß IGF-I „π ’́√—¡¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡“°°—∫°“√

‡®√‘≠‡μ‘∫‚μ¢Õß ÿ°√„π™à«ß·√° (Õ“¬ÿ 8  —ª¥“Àå) ‚¥¬‡©æ“–

πÈ”Àπ—°μ—« loin-eye muscle area (EM) ·≈–‰¢¡—π„π

°≈â“¡‡π◊ÈÕ (Intramuscular fat; IMF)  à«π„π ÿ°√∑’Ë‚μ·≈â«

(πÈ”Àπ—° 105 °°) æ∫«à“§«“¡‡¢â¡¢âπ¢Õß IGF-I „π´’√—¡

¡’§«“¡ —¡æ—π∏åª“π°≈“ß°—∫ πÈ”Àπ—°μ—« ·≈– EM (Suzuki

et al., 2004)

„π√–∫∫ ◊∫æ—π∏ÿå ÿ°√‡æ»‡¡’¬ æ∫«à“ IGF-I ™à«¬ àß‡ √‘¡

°“√ √â“ß hyaluronic acid (HA) „π Cumulus oocyte complex

´÷Ëß¡’§«“¡‡°’Ë¬«æ—π°—∫ŒÕ√å‚¡π Follicle stimulating hormone

(FSH) ‚¥¬°√–μÿâπºà“π√–∫∫°“√ àß —≠≠“≥„π‡´≈≈å

(Signaling molecules) ‰¥â·°à PIK3/AKT ·≈– MAPK3/1

(Nemcova et al., 2007) πÕ°®“°π’È IGF-I ¡’ à«π ”§—≠„π

°“√°√–μÿâπ°“√·∫àßμ—« °“√‡§≈◊ËÕπ∑’Ë ·≈–°“√¡’™’«‘μ√Õ¥ ¢Õß

‡´≈≈å√° ‡™àπ trophectoderm ´÷Ëß‡ªìπ‡´≈≈å ”§—≠∑’Ë™à«¬„Àâ

‡°‘¥°“√Ωíßμ—«¢Õßμ—«ÕàÕπ ÿ°√ (Jeong et al., 2014) ‚ª√μ’π

IGF-I  “¡“√∂ √â“ß®“° granulosa cell ·≈–°√–μÿâπ°“√‡®√‘≠

‡μ‘∫‚μ¢Õß‡´≈≈å‰¢ (Oocyte) Õ’°∑—Èß¬—ß¡’ à«π„π§«“¡ ”‡√Á®

¢Õß°“√ªØ‘ π∏‘·≈–°“√Õ¬Ÿà√Õ¥¢Õßμ—«ÕàÕπ ÿ°√ (Xia et al.,

1994) °“√»÷°…“„π ÿ°√ “«∑’Ë¡’√–¥—∫ IGF-I „π°√–· ‡≈◊Õ¥

 Ÿß æ∫«à“®–‡√‘Ë¡‡ªìπ —¥‡√Á«°«à“·≈–º ¡æ—π∏ÿå‰¥â‡√Á«°«à“  ÿ°√

 “«∑’Ë¡’√–¥—∫ IGF-I μË” πÕ°®“°π’È¬—ßæ∫«à“  ÿ°√ “«∑’Ë¡’√–¥—∫

IGF-I „π°√–· ‡≈◊Õ¥ Ÿß ®–¡’‰¢¡—π —πÀ≈—ßÀπ“°«à“  ÿ°√

 “«∑’Ë¡’√–¥—∫ IGF-I μË”Õ’°¥â«¬ (Roongsitthichai et al.,

2013)  IGF-I ¬—ß¡’ à«π™à«¬„Àâ¡’°“√‡æ‘Ë¡μ—«√—∫¢Õß Leptin „π

√—ß‰¢à (Gregoraszczuk et al., 2006) ÷́Ëß Leptin ·≈– μ—«

√—∫¢Õß¡—ππ—Èπ∂◊Õ«à“∫∑∫“∑ ”§—≠„π°“√æ—≤π“¢Õß√–∫∫

 ◊∫æ—π∏ÿå∑—Èß„π ÿ°√‡æ»‡¡’¬ (Gregoraszczuk et al., 2006)

·≈–‡æ»ºŸâ (Aquila et al., 2008)

„π‡æ»ºŸâ IGF-I  “¡“√∂æ∫‰¥â∑’Ë Sertoli cell ·≈–

Leydig cell ·≈–®–∂Ÿ°§«∫§ÿ¡°“√ √â“ß¥â«¬ŒÕ√å‚¡π FSH

·≈– Luteinizing hormone (LH) √à«¡°—∫ Fibroblast growth

factor (FGF) ∂÷ß·¡â®–¡’ß“π«‘®—¬„π —μ«å∑¥≈Õß™π‘¥Õ◊Ëπ·≈–

§πæ∫«à“ IGFs ¡’∫∑∫“∑ ”§—≠„π„π°“√æ—≤π“¢Õß√–∫∫

 ◊∫æ—π∏ÿå‡æ»ºŸâ ·μàß“π«‘®—¬‡√◊ËÕß IGF system „π ÿ°√‡æ»ºŸâ¬—ß

¡’Õ¬ŸàπâÕ¬¡“° (Griffeth et al., 2014) „π°“√∑¥≈Õß„ππÈ”‡™◊ÈÕ

·™à‡¬Áπ¢Õß ÿ°√æ∫«à“ IGF-I ™à«¬≈¥ª√‘¡“≥ malondialdehyde
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(MDA) „ππÈ”‡™◊ÈÕ ´÷Ëß‡ªìπμ—«™’È«—¥¢Õß§«“¡‡§√’¬¥√–¥—∫‡´≈≈å

∑’Ë‡°‘¥®“°Õπÿ¡Ÿ≈Õ‘ √– (Oxidative stress) ‡æ√“–°“√¡’ MDA

¡“°‡°‘π‰ª®– àßº≈‡ ’¬μ—«§ÿ≥¿“æπÈ”‡™◊ÈÕ (Mendez et al.,

2013)

 “√°√–μÿâπ IGF-I

°“√°√–μÿâπ°“√ √â“ß‚ª√μ’π IGF-I ¡“°¢÷Èπ¡’

ª√–‚¬™πåμàÕ°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√º≈‘μ ÿ°√‡ªìπ

Õ¬à“ß¡“° ¥—ß‡™àπ°“√»÷°…“„π‡´≈≈åμ—∫„πÀâÕß∑¥≈Õß (Primary

hepatocytes) ¢Õß ÿ°√æ∫«à“ “√ α-linolenic acid (ALA)

 “¡“√∂°√–μÿâπ°“√À≈—Ëß·≈–°“√ √â“ß¢Õß IGF-1 μ—«√—∫ ·≈–

‚ª√μ’π∑’Ë‡°’Ë¬«¢âÕß‰¥â‰¥â ‚¥¬ºà“π¢∫«π°“√ Peroxisome

proliferator-activated receptor α and -γ (PPARα/γ) pathway

·≈–‡¡◊ËÕ„™â  “√ GW7647 (a PPARα agonist) °Á “¡“√∂

°√–μÿâπ°“√À≈—Ëß IGF-I ‰¥â‡™àπ°—π (Fang et al., 2012) πÕ°®“°

π’Èæ∫«à“ Sorbic acid (SA)  “¡“√∂‡æ‘Ë¡°“√ √â“ß·≈–°“√À≈—Ëß

¢Õß IGF-I ·≈–‚ª√μ’πÕ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß‰¥â„π‡´≈≈åμ—∫¢Õß

 ÿ°√ ·≈–‡¡◊ËÕπ” SA ¡“„Àâ≈Ÿ° ÿ°√°‘π°Á “¡“√∂‡æ‘Ë¡§«“¡

‡¢â¡¢âπ¢Õß IGF-I „π°√–· ‡≈◊Õ¥·≈–‡æ‘Ë¡°“√‡®√‘≠‡μ‘∫‚μ

„π≈Ÿ° ÿ°√À¬à“π¡¥â«¬ (Luo et al., 2011) °“√∑¥≈Õß„π

ÀâÕß∑¥≈Õß°—∫‡´≈≈å°√–¥Ÿ°ÕàÕπ (Chondrocyte) ¢Õß≈Ÿ°

 ÿ°√„πÀâÕß∑¥≈Õßæ∫«à“·√à∑Õß·¥ß (Copper) „πª√‘¡“≥∑’Ë

‡À¡“– ¡¡—π “¡“√∂°√–μÿâπ°“√· ¥ßÕÕ°¢Õß¬’π IGF-I

‰¥â∂÷ß 60 ‡∑à“‰¥â (Wang et al., 2012) ·≈–‡¡◊ËÕπ”·√à

∑Õß·¥ß¡“º ¡„πÕ“À“√„πª√‘¡“≥∑’Ë‡À¡“– ¡°Á “¡“√∂

‡æ‘Ë¡√–¥—∫ IGF-I ·≈–‚ª√μ’π∑’Ë‡°’Ë¬«¢âÕß„π°√–· ‡≈◊Õ¥·≈–

°√–μÿâπ°“√‡®√‘≠‡μ‘∫‚μ„π≈Ÿ° ÿ°√‰¥â (Wang et. al., 2016) „π

∑“ßμ√ß°—π¢â“¡À“°ªÑÕπ Leptin „Àâ≈Ÿ° ÿ°√ (πÈ”Àπ—° 27 °°)

æ∫«à“‰ª≈¥ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß IGF-I „π°√–· ‡≈◊Õ¥ ‚¥¬

¡’º≈μàÕ‡´≈≈åμ—∫·≈–‰¡à¢÷Èπ°—∫ GH (Ajuwon et al., 2003)

πÕ°®“°π’È¡’°“√»÷°…“«‘®—¬æ∫«à“º≈‘μ¿—≥±å∑’Ë‡ªìπ “√

∑’Ë„Àâæ≈—ßß“π Ÿß Õ“∑‘  “√∑¥·∑ππ¡πÈ”‡À≈◊Õß (Colostrum

substitution) (™◊ËÕ°“√§â“ ColoBoost) ´÷Ëß¡’ à«πº ¡¢Õß

Immunoglobulins „Àâ„π≈Ÿ° ÿ°√·√°‡°‘¥ “¡“√∂‡æ‘Ë¡√–¥—∫

IGF-I ·≈–√–¥—∫ IgG „π°√–· ‡≈◊Õ¥≈Ÿ° ÿ°√ ·≈–¬—ß‡æ‘Ë¡

Õ—μ√“°“√√Õ¥™’«‘μ (Muns et al., 2017) °“√∑¥≈Õß„π “√

 °—¥®“°¡—πΩ√—ËßÀ¡—° (Fermented potato extract) (™◊ËÕ°“√§â“

Lianol®) æ∫«à“ “¡“√∂°√–μÿâπ°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ IGF-I

Õ¬à“ß¡’π—¬¬– ”§—≠„π°√–· ‡≈◊Õ¥¢Õß ÿ°√‡°◊Õ∫∑ÿ°√–¬– ‡™àπ

 ÿ°√ “« ·¡à ÿ°√π“ß™à«ßº ¡æ—π∏ÿå (Schillebeekx et al., 2010)

 ÿ°√π“ß™à«ß„Àâπ¡ (Wavreille et al., 2010c) ·≈– ÿ°√π“ß

√–¬–À¬à“π¡ (Wavreille et al., 2010b) ≈Ÿ° ÿ°√°‘ππ¡·¡à

(Wavreille et al., 2010a) º≈°“√∑¥≈Õßπ’Èμ√ß°—∫°“√

∑¥≈Õß‚¥¬π—°«‘®—¬„πª√–‡∑»‰∑¬ “¡°≈ÿà¡ ´÷Ëßæ∫«à“À≈—ß®“°

ªÑÕπ ÿ°√¥â«¬ “√ °—¥®“°¡—πΩ√—ËßÀ¡—°·≈â« √–¥—∫ IGF-I „π

°√–· ‡≈◊Õ¥‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬¬– ”§—≠ (‡æ‘Ë¡¢÷Èπª√–¡“≥2 ‡∑à“)

∑—Èß„π≈Ÿ° ÿ°√ (Poltep et al., 2016; Poolperm et al., 2012;

Muns et al., 2017) ·≈–·¡à ÿ°√ (Wongtawan, unpublished

data) ·μà‰¡àæ∫°“√‡æ‘Ë¡¢÷Èπ„π ÿ°√ “« (Benjasiriwan et al.,

2013) ‚¥¬√–¥—∫ IGF-I ∑’Ë‡æ‘Ë¡¢÷Èπ„π°√–· ‡≈◊Õ¥π—Èππà“®–

º≈‘μ¡“®“°μ—∫¡“°°«à“®“°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π°√–· ‡≈◊Õ¥

(Poltep et al., 2016)

º≈¢Õß “√ °—¥®“°¡—πΩ√—ËßÀ¡—°μàÕ√–∫∫ ◊∫æ—π∏ÿå¢Õß

·¡à ÿ°√·≈–°“√‡®√‘≠‡μ‘∫‚μ¢Õß≈Ÿ° ÿ°√

‡ªìπ∑’Ë‡¢â“„®°—π«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß IGF-I „π°√–· 

‡≈◊Õ¥π—Èπ®– àßº≈¥’μàÕª√– ‘∑∏‘¿“æ°“√‡®√‘≠‡μ‘∫‚μ·≈–°“√

‡®√‘≠æ—π∏ÿå¢Õß ÿ°√ Smulders et al., (2011b) æ∫«à“≈Ÿ° ÿ°√

∑’Ë‰¥â√—∫ “√ °—¥®“°¡—πΩ√—ËßÀ¡—° ¡’Õ—μ√“°“√√Õ¥™’«‘μ¿“¬„π

21 «—π Ÿß°«à“≈Ÿ° ÿ°√∑’Ë‰¡à‰¥â√—∫ “√ °—¥®“°¡—πΩ√—ËßÀ¡—° ´÷Ëß

‰¡àμ√ß°—∫º≈°“√∑¥≈Õß¢Õß Muns et al., (2017) ∑’Ëæ∫«à“

 “√ °—¥®“°¡—πΩ√—ËßÀ¡—°‰¡à‰¥â™à«¬„Àâ≈Ÿ° ÿ°√¡’¡’Õ—μ√“°“√

√Õ¥™’«‘μ¿“¬„π 21 «—π Ÿß¢÷Èπ ·μàæ∫«à“™à«¬„Àâ≈Ÿ° ÿ°√·√°‡°‘¥

(1 «—πÀ≈—ß§≈Õ¥) ¡’Õ—μ√“°“√√Õ¥™’«‘μ Ÿß¢÷Èπ

 à«π°“√∑¥≈Õß Tantawet et al., (2015a) √“¬ß“π

«à“‡¡◊ËÕ„Àâ “√ °—¥®“°¡—πΩ√—ËßÀ¡—°„π·¡à ÿ°√ ®– àßº≈≈Ÿ° ÿ°√

∑’Ë‡°‘¥¡“¡’πÈ”Àπ—°¡“°°«à“°≈ÿà¡∑’Ë‰¡à‰¥â„Àâ „π∑“ßμ√ß°—π¢â“¡

‡¡◊ËÕ„Àâ “√ °—¥®“°¡—πΩ√—ËßÀ¡—°‚¥¬μ√ß°—∫≈Ÿ° ÿ°√∑’Ë ‡æ‘Ëß

‡°‘¥æ∫«à“‰¡à‰¥â™à«¬„ÀâπÈ”Àπ—°μ—«‡æ‘Ë¡¡“°¢÷Èπ°«à“°≈ÿà¡∑’Ë‰¡à‰¥â

√—∫ (√Ÿª∑’Ë 2) ·≈–‰¡à‰¥â‡æ‘Ë¡°“√¥Ÿ¥´÷¡¿Ÿ¡‘§ÿâ¡°—π (IgG) ®“°·¡à
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(Poltep et al., 2016; Muns et al., 2017) ·μà∂â“„Àâ “√ °—¥

®“°¡—πΩ√—ËßÀ¡—°„π≈Ÿ° ÿ°√∑’Ë¡’πÈ”Àπ—°μ—«μË”°«à“ª°μ‘®–™à«¬

‡√àß°“√‡®√‘≠‡μ‘∫‚μ¢Õß≈Ÿ° ÿ°√‰¥â (Poolperm et al., 2012)

¥—ßπ—Èπ®÷ß·π–π”„Àâ„™â “√ °—¥®“°¡—πΩ√—ËßÀ¡—°„π·¡à ÿ°√∑’Ëμ—Èß

∑âÕß·≈–„π≈Ÿ° ÿ°√∑’Ë¡’πÈ”Àπ—°μ—«πâÕ¬°«à“ª°μ‘

Smulders et al., (2011a) √“¬ß“π«à“ “√ °—¥®“°

¡—πΩ√—ËßÀ¡—°™à«¬‡æ‘Ë¡®”π«π°“√º≈‘μ≈Ÿ°μàÕªï∑—Èß„π ÿ°√ “«

·≈– ÿ°√π“ß ´’Ëßμ√ß°—∫º≈°“√∑¥≈Õß¢Õß Benjasiriwan

et al., (2013) ´÷Ëßæ∫«à“ “√ °—¥®“°¡—πΩ√—ËßÀ¡—°¡’ à«π‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ∑“ß√–∫∫ ◊∫æ—π∏ÿå„π ÿ°√π“ß ‚¥¬®–‰ª≈¥

√–¬–™à«ß«—π∑âÕß«à“ßÀ≈—ßÀ¬à“π¡∂÷ßº ¡æ—π∏ÿå§√—Èß·√° (Weaning-

to-first-service interval; WSI) ·≈–™à«ß§≈Õ¥∂÷ß§≈Õ¥

(Farrowing-to-service interval; FSI) ¢Õß·¡à ÿ°√ ´÷Ëßº≈°“√

∑¥≈Õßπ’È®–‰ª§≈â“¬°—∫°“√∑¥≈Õß¢Õß Tantawet et al.,

(2015b) ÷́Ëßæ∫«à“ “√ °—¥®“°¡—πΩ√—ËßÀ¡—°™à«¬„Àâ ÿ°√π“ß

„Àâº≈º≈‘μ¡“°¢÷Èπ‚¥¬‡æ‘Ë¡®”π«π≈Ÿ°∑’Ë‡°‘¥·≈–≈¥√–¬–À¬à“

π¡∂÷ß‡ªìπ —¥ (Weaning to oestrus interval; WOI) º≈®“°

°“√∑’Ë∑”„Àâ≈Ÿ°√Õ¥¡’™’«‘μ¡“°¢÷Èπ·≈–¡’πÈ”Àπ—°μ—«∑’Ë‡æ‘Ë¡¢÷Èπ

Õ“®‡°‘¥®“°°“√∑’Ë “√ °—¥®“°¡—πΩ√—Ë ßÀ¡—°‰ª¡’º≈μàÕ

°“√‡æ‘Ë¡ª√‘¡“√≥π¡πÈ”‡À≈◊Õß·≈–πÈ”π¡ª°μ‘„π·¡à ÿ°√

(Wavreille et al., 2010a, b) ·≈–™à«¬§«∫§ÿ¡ ¡¥ÿ≈¢Õß

æ≈—ßß“π (Negative energy balance) (Wavreille et al., 2010c)

„π∑“ßμ√ß°—π¢â“¡°—∫°“√∑¥≈ÕßÕ◊Ëπ Benjasiriwan et al.,

(2013) æ∫«à“ “√ °—¥®“°¡—πΩ√—ËßÀ¡—°‰¡à¡’ à«π‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ∑“ß√–∫∫ ◊∫æ—π∏ÿå„π ÿ°√π“ß (Benjasiriwan

et al., 2013) º≈°“√∑¥≈Õßπ’ÈÕ“®Õ∏‘∫“¬‰¥â®“°°“√‰¡à‡æ‘Ë¡

¢÷Èπ¢Õß IGF-I „π°√–· ‡≈◊Õ¥ ÿ°√π“ß„π¢≥–∑’Ë«‘®—¬ ‡æ√“–

°“√‡æ‘Ë¡¢÷Èπ¢Õß IGF-I §àÕπ¢â“ß¡’§«“¡ —¡æ—π∏å‡™‘ß∫«°

μàÕª√– ‘∑∏‘¿“æ¢Õß√–∫∫ ◊∫æ—π∏ÿå ÿ°√

¢âÕ¡Ÿ≈‡æ◊ËÕ‡¢’¬π„π review paper π’È¡“®“°°“√ ◊∫§âπ

¢âÕ¡Ÿ≈®“° PubMed, CAB Abstracts, Google Scholar ·≈–

‡Õ° “√ Proceeding μà“ßÊ ‚¥¬„™â§” ”§—≠§◊Õ IGF, Lianol,

Potato extract, IGF-I, Sperm, Ovary ·≈– Pig

√Ÿª∑’Ë 2 °√“ø· ¥ßπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß≈Ÿ° ÿ°√À≈—ß®“°‰¥â√—∫  “√ °—¥®“°¡—πΩ√—ËßÀ¡—° (Lianol) ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥â√—∫

 “√ °—¥®“°¡—πΩ√—ËßÀ¡—° (Control)
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 √ÿª

®“°º≈°“√«‘®—¬∑’Ëºà“π¡“æ∫«à“ IGF system π—Èπ¡’º≈

μàÕ°“√‡®√‘≠‡μ‘∫‚μ·≈–ª√– ‘∑∏‘¿“æ∑“ß√–∫∫ ◊∫æ—π∏ÿå¢Õß

 ÿ°√ ‚¥¬‡©æ“– IGF-I π—Èπ®–¡’º≈‚¥¬μ√ßμàÕ°“√‡®√‘≠‡μ‘∫‚μ

¢Õß√à“ß°“¬·≈–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ∑“ß°“√ ◊∫æ—π∏ÿå ÿ°√  à«π

IGF-II π—Èπ®–‡°’Ë¬«¢âÕß°—∫§ÿ≥¿“æ¢Õß‡π◊ÈÕ ÿ°√ °“√„™â “√

Õ“À“√‡ √‘¡ ‡™àπ Copper SA  “√∑¥·∑ππÈ”π¡ ·≈– “√

 °—¥®“°¡—πΩ√—ËßÀ¡—° π—Èπ¡’ à«π™à«¬‡æ‘Ë¡ª√‘¡“≥ IGF-I „π

°√–· ‡≈◊Õ¥ ·≈– àßº≈∑“ßÕâÕ¡™à«¬‡æ‘Ë¡°“√‡®√‘≠‡μ‘∫‚μ·≈–

ª√– ‘∑∏‘¿“æ∑“ß√–∫∫ ◊∫æ—π∏ÿå„π ÿ°√∫“ß√–¬–

°‘μ‘°√√¡ª√–°“»

ß“π«‘®—¬ IGF system „π —μ«å¢ÕßºŸâ·μàß∫∑§«“¡π’È

‰¥â√—∫°“√ π—∫ πÿπ®“° §≥– —μ«·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬

¡À‘¥≈ ·≈–∫√‘…—∑ŒŸ‡«ø“√å¡“ (ª√–‡∑»‰∑¬) ®”°—¥
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