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Obesity and Pulmonary Disorders
in Children: An Overview

 ÿ™“¥“ »√’∑‘æ¬«√√≥
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‡ªìπ∑’Ë∑√“∫°—π¥’Õ¬Ÿà·≈â««à“ ‚√§Õâ«π¡’§«“¡

 —¡æ—π∏å°—∫°“√‡°‘¥¿“«–·∑√°´âÕπ„πÀ≈“¬Ê √–∫∫¢Õß

√à“ß°“¬ ‡™àπ √–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ‚√§∑“ß

‡¡µ“∫Õ≈‘° ·≈–‚√§∑“ß√–∫∫À“¬„® „πªí®®ÿ∫—π‡™◊ËÕ«à“

¿“«–·∑√°´âÕπ¥—ß°≈à“«‡ªìπº≈¡“®“°‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π∑’Ë

‡æ‘Ë¡¡“°¢÷Èπµ“¡Õ«—¬«–µà“ßÊ ·≈– “√∫“ßÕ¬à“ß∑’ËÀ≈—Ëß

ÕÕ°¡“®“°‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß “√„π°≈ÿà¡

adipokines ́ ÷Ëß¡’º≈∑”„Àâ‡°‘¥°“√Õ—°‡ ∫¡“°¢÷Èπ„πÕ«—¬«–

µà“ßÊ1-3

¿“«–·∑√°´âÕπ∑“ß√–∫∫À“¬„®‡ªìπ§«“¡º‘¥

ª°µ‘∑’Ëæ∫∫àÕ¬„πºŸâªÉ«¬‡¥Á°∑’Ë‡ªìπ‚√§Õâ«π ‡™◊ËÕ«à“ à«πÀπ÷Ëß

‡ªìπº≈®“°°“√∑’Ë¡’‰¢¡—π – ¡Õ¬Ÿàµ“¡Õ«—¬«–µà“ßÊ ∑’Ë¡’

º≈µàÕ°“√À“¬„® ∑”„Àâµ√«®æ∫ ¡√√∂¿“æªÕ¥∑’Ëº‘¥

ª°µ‘„πºŸâªÉ«¬‡À≈à“π’È πÕ°®“°π’È ¬—ß¡’À≈—°∞“π∑’Ë π—∫ πÿπ

¡“°¢÷Èπ«à“ ‚√§Õâ«π¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥ asthma

·≈– airway hyperresponsiveness ´÷Ëß‡ªìπº≈¡“®“°

°“√µÕ∫ πÕß∑“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë‡ª≈’Ë¬π·ª≈ß„πºŸâªÉ«¬

‡À≈à“π’È1

∫∑§«“¡π’È®–°≈à“«∂÷ß¿“«–·∑√°´âÕπ∑“ß√–∫∫

À“¬„®∑’Ëæ∫„πºŸâªÉ«¬‡¥Á°∑’Ë‡ªìπ‚√§Õâ«πÕ¬à“ß§√à“«Ê ‚¥¬

®–‡πâπ‡°’Ë¬«°—∫ ¡√√∂¿“æªÕ¥∑’Ëº‘¥ª°µ‘ °“√µÕ∫ πÕß

∑“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª

§«“¡ —¡æ—π∏å√–À«à“ß¿“«–Õâ«π°—∫°“√‡°‘¥ asthma ·≈–

airway hyperresponsiveness  à«π¿“«–·∑√°´âÕπ∑“ß

√–∫∫À“¬„®Õ◊ËπÊ ‡™àπ sleep-related breathing dis-

orders ·≈– obesity hypoventilation syndrome ®–

‰¡à°≈à“«∂÷ß„π∑’Ëπ’È

¿“«–·∑√°´âÕπ∑“ß√–∫∫À“¬„®„πºŸâªÉ«¬‡¥Á°∑’Ë‡ªìπ
‚√§Õâ«π

ª√‘¡“≥‰¢¡—π∑’Ë‡æ‘Ë¡¡“°¢÷Èπ„π‡¥Á°Õâ«π¡’º≈°√–∑∫

µàÕ√–∫∫À“¬„®¥—ßπ’È

1.  ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥≈¥≈ß ‡ªìπ

º≈®“°‰¢¡—π∑’Ë – ¡Õ¬Ÿàµ“¡ºπ—ß∑√«ßÕ° ºπ—ßÀπâ“∑âÕß

ªÕ¥ ·≈–∑“ß‡¥‘πÀ“¬„® ∑”„Àâ¡’§«“¡º‘¥ª°µ‘¢Õß res-

piratory mechanics, respiratory resistance, respira-

tory muscle function, lung volumes ·≈– gas

exchange ºŸâªÉ«¬µâÕß„™âæ≈—ßß“π„π°“√À“¬„®¡“°¢÷Èπ ¡’

exercise capacity ≈¥≈ß ·≈–¡’‚Õ°“ ‡ ’Ë¬ßµàÕ°“√‡°‘¥

respiratory failure ¡“°¢÷Èπ4

2. ‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥ sleep-disordered

breathing ‡™àπ obstructive sleep apnea ´÷Ëß‡ªìπº≈

®“°°“√∑’Ë¡’‰¢¡—π – ¡Õ¬Ÿà„π∑“ß‡¥‘πÀ“¬„® ∑”„Àâ∑“ß

‡¥‘πÀ“¬„®µ’∫·§∫≈ß‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π¢≥–πÕπ
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À≈—∫4 πÕ°®“°π’È °“√¡’‰¢¡—π – ¡Õ¬Ÿàµ“¡ºπ—ß∑√«ßÕ°

·≈–ºπ—ßÀπâ“∑âÕß¬—ß∑”„Àâ§«“¡ “¡“√∂„π°“√À“¬„®

≈¥≈ß ‡°‘¥¿“«– obesity hypoventilation syndrome

‰¥âÕ’°¥â«¬4

3. Õ“®‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥ asthma ·≈–¿“«–

airway hyperresponsiveness ‚¥¬¡’À≈“¬°“√»÷°…“

∑—Èß„π‡¥Á°·≈–ºŸâ„À≠à∑’Ëæ∫Õÿ∫—µ‘°“√≥å¢Õß asthma  Ÿß

¢÷Èπ„πºŸâªÉ«¬‚√§Õâ«π5-8  Õ¬à“ß‰√°Áµ“¡ ∫“ß°“√»÷°…“„π

‡¥Á°9 ‰¡àæ∫§«“¡ —¡æ—π∏å¥—ß°≈à“«  ¥—ßπ—Èπ §ß®–µâÕß¡’

°“√»÷°…“‡æ‘Ë¡‡µ‘¡‡°’Ë¬«°—∫‡√◊ËÕßπ’È„Àâ¡“°¢÷ÈπµàÕ‰ª

¿“«–Õâ«πÕ“®‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥ asthma ‰¥â‚¥¬ºà“π

∑“ßÀ≈“¬¢∫«π°“√ ‡™àπ ¡’º≈µàÕ lung mechanic, lung

volume ·≈–¢π“¥¢Õß∑“ß‡¥‘πÀ“¬„®‚¥¬µ√ß ·≈–Õ“®

‡°’Ë¬«¢âÕß°—∫ systemic inflammatory response ∑’Ë¡“°

¢÷Èπ„π§πÕâ«π10 √“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫‡√◊ËÕßπ’È ®–°≈à“«‡æ‘Ë¡

‡µ‘¡µàÕ‰ª

§«“¡ —¡æ—π∏å√–À«à“ß¿“«–Õâ«π°—∫ ¡√√∂¿“æªÕ¥
∑’Ëº‘¥ª°µ‘

°“√»÷°…“‡°’Ë¬«°—∫°“√‡ª≈’Ë¬π·ª≈ß∑“ß√–∫∫

À“¬„®„π§πÕâ«π æ∫«à“ §πÕâ«π®–¡’°“√‡ª≈’Ë¬π·ª≈ß

∑—Èß∑“ß‚§√ß √â“ß·≈–Àπâ“∑’Ë¢Õß∑“ß‡¥‘πÀ“¬„®´÷Ëß‡ªìπ

º≈®“°°“√∑’Ë¡’‰¢¡—π‰ª – ¡Õ¬Ÿà„π∑“ß‡¥‘πÀ“¬„®·≈–

∑”„Àâ∑“ß‡¥‘πÀ“¬„®·§∫≈ß πÕ°®“°π’È ¬—ß¡’°“√»÷°…“

æ∫«à“ ºŸâªÉ«¬∑’ËÕâ«π¡“°Ê ®–¡’ bifurcation ¢Õß tra-

chea ∑’Ë°«â“ß¡“°°«à“ª°µ‘ ·≈–‡ÀÁπ cartilage rings ¢Õß

trachea ‰¡à™—¥‡®π„π¢≥–∑” bronchoscopy11

°“√‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“¢Õß√–∫∫À“¬

„®∑’Ëæ∫„π§πÕâ«π ‰¥â·°à °“√¡’ airway hyperrespon-

siveness ¡“°¢÷Èπ‡¡◊ËÕ∑¥ Õ∫¥â«¬ methacholine11

Õ¬à“ß‰√°Áµ“¡ ¬—ß‰¡à¡’°“√»÷°…“„π‡¥Á°∑’Ë¬◊π¬—π‡°’Ë¬«°—∫

‡√◊ËÕßπ’ÈÕ¬à“ß™—¥‡®π12 °“√‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“¢Õß

√–∫∫À“¬„®Õ◊ËπÊ ∑’Ëæ∫ ‰¥â·°à °“√¡’ oxygen consump-

tion ·≈– carbon dioxide production ‡æ‘Ë¡¡“°¢÷Èπ

πÕ°®“°π’È °“√∑’Ë¡’‰¢¡—π‰ª – ¡∑’Ëºπ—ß∑√«ßÕ° °–∫—ß-

≈¡ ·≈–¿“¬„π™àÕß∑âÕß®–¡’º≈∑”„Àâ§«“¡¬◊¥À¬ÿàπ·≈–

°“√‡§≈◊ËÕπ‰À«¢Õßºπ—ß∑√«ßÕ°≈¥≈ß„π¢≥–À“¬„®‡¢â“

ÕÕ° ∑”„Àâ§πÕâ«π¡’ expiratory reserve volume (ERV)

·≈– functional residual capacity (FRC) ≈¥≈ß‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß„π∑à“πÕπ´÷Ëß FRC Õ“®µË”°«à“ closing

volume ¢ÕßªÕ¥ ∑”„Àâ‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«–ªÕ¥·ø∫,

ventilation/perfusion mismatch   ·≈–‡°‘¥¿“«–

hypoxemia ‰¥âßà“¬13

¡’°“√»÷°…“‡°’Ë¬«°—∫ ¡√√∂¿“æªÕ¥„π‡¥Á°

Õâ«π12,14,15 æ∫«à“ ‡¥Á°Õâ«π¡’§à“ ERV ≈¥≈ß πÕ°®“°π’È

¬—ß¡’§à“ forced vital capacity (FVC), forced expiratory

volume in 1 second (FEV1), forced expiratory flow

between 25% and 75% of vital capacity (FEF25-

75%) ·≈– FEV1/FVC ≈¥≈ß°«à“ª°µ‘ √à«¡°—∫¡’§à“ resi-

dual volume (RV), RV/total lung capacity (TLC)

 Ÿß°«à“ª°µ‘´÷Ëß∫àß™’È∂÷ß¿“«– air trapping °“√≈¥≈ß¢Õß

lung volume ·≈–°“√‡°‘¥ airway narrowing „π‡¥Á°

Õâ«πÕ“®Õ∏‘∫“¬‰¥â®“°°“√∑’Ë¡’‰¢¡—π – ¡Õ¬Ÿà∑’Ë∑“ß‡¥‘π

À“¬„®·≈–ºπ—ß∑√«ßÕ°∑”„Àâ¡’ extrinsic mechanical

compression µàÕªÕ¥·≈–ºπ—ß∑√«ßÕ°15  πÕ°®“°π’È

¬—ßæ∫«à“ ‡¥Á°Õâ«π¡’ resting energy expenditure (REE)

 Ÿß°«à“ª°µ‘15 ·≈–¡’ cardiorespiratory performance

„π¢≥– exercise À√◊Õ physical fitness µË”°«à“ª°µ‘

Õ’°¥â«¬16,17

§«“¡ —¡æ—π∏å√–À«à“ß¿“«–Õâ«π°—∫ immunity ·≈–
inflammatory response ¢Õß√à“ß°“¬

„πªí®®ÿ∫—π ¡’À≈—°∞“π∑’Ë¬◊π¬—π π—∫ πÿπ¡“°¢÷Èπ«à“

¿“«–Õâ«π‡ªìπ proinflammatory state À√◊Õ chronic

low-grade systemic inflammation Õ¬à“ßÀπ÷Ëß10,18  °“√

∑’Ë¡’‰¢¡—π – ¡Õ¬Ÿà„π√à“ß°“¬‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßµ“¡

visceral organs ¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥¿“«–Õ—°‡ ∫

¥—ß°≈à“« ‚¥¬æ∫«à“ ‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π (adipose tissue) ‡ªìπ

·À≈àß √â“ß·≈–À≈—Ëß inflammatory mediators (adip-

okines) À≈“¬™π‘¥11 ∑”„Àâ§πÕâ«π¡’√–¥—∫¢Õß acute
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phase proteins ·≈– inflammatory cytokines ∫“ß

™π‘¥„π‡≈◊Õ¥ Ÿß°«à“§πª°µ‘1  πÕ°®“°π’È ¬—ß¡’°“√»÷°…“

æ∫«à“ adipokines ∫“ßµ—« ‡™àπ leptin ¡’ à«π‡°’Ë¬«

¢âÕß°—∫°“√‡°‘¥ inflammatory diseases ∫“ß™π‘¥ ‡™àπ

inflammatory bowel disease, rheumatoid arthritis,

multiple sclerosis ‡ªìπµâπ1  ¥—ßπ—Èπ „πªí®®ÿ∫—π®÷ß‡™◊ËÕ

«à“ adipokines, cytokines ·≈– “√Õ◊ËπÊ ∑’ËÀ≈—Ëß¡“®“°

‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π∑”„Àâ‡°‘¥¿“«– chronic inflammatory

reaction „π§πÕâ«π·≈–‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥¿“«–·∑√°

ấÕπ„π√–∫∫µà“ßÊ ¢Õß√à“ß°“¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√

‡°‘¥ atherosclerosis ·≈–‡∫“À«“π1

‚¥¬∑—Ë«‰ª·≈â« ‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π·∫àß‡ªìπ 2 ™π‘¥1 §◊Õ

ë Brown adipose tissue ¡’Àπâ“∑’Ë‡°’Ë¬«°—∫

non shivering thermogenesis ´÷Ëß¡’§«“¡ ”§—≠„π

°“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘√à“ß°“¬¢Õß∑“√°·√°‡°‘¥

ë White adipose tissue ‡ªìπ‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π

 à«π„À≠à¢Õß√à“ß°“¬ ‡ªìπ·À≈àß – ¡æ≈—ßß“π∑’Ë ”§—≠

·≈–¡’∫∑∫“∑‡°’Ë¬«¢âÕß°—∫ inflammatory response ¢Õß

√à“ß°“¬

White adipose tissue ª√–°Õ∫¥â«¬‡´≈≈åÀ≈“¬

™π‘¥  à«π„À≠à‡ªìπ‡´≈≈å‰¢¡—π (adipocytes) ‡´≈≈åÕ◊ËπÊ

®–·∑√°Õ¬Ÿà„π à«π¢Õß stromavascular fraction ¢Õß

‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ∑’Ë ”§—≠‰¥â·°à macrophages ®”π«π¢Õß

macrophages ∑’ËÕ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π®–·ª√µ“¡®”π«π

·≈–¢π“¥¢Õß‡´≈≈å‰¢¡—π °≈à“«§◊Õ §πÕâ«π®–¡’ macro-

phages „π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π¡“°°«à“§πºÕ¡ macrophages

∑’ËÕ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π¡“®“° circulating monocytes

‰¡à‰¥â‡ªìπ macrophages ∑’ËÕ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—πµ—Èß·µà·√°

πÕ°®“°π’È ¬—ß‡ªìπ activated macrophages ́ ÷Ëß “¡“√∂

 √â“ß·≈–À≈—Ëß inflammatory mediators À√◊Õ cytokines

µà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫  inflammatory  ·≈–  immune

response ¢Õß√à“ß°“¬1 µ—«Õ¬à“ß¢Õß inflammatory

media-tors ∑’Ë∂Ÿ° √â“ß·≈–À≈—Ëß‚¥¬‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ¥—ß

· ¥ß„πµ“√“ß∑’Ë 111

Inflammatory mediators ‡À≈à“π’È‡ªìπµ—«Õ¬à“ß¢Õß

 “√∑’Ë∂Ÿ°À≈—ËßÕÕ°¡“®“°‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π∑’Ë ‡√’¬°«à“

adipokines „πªí®®ÿ∫—π  ¡’°“√§âπæ∫ adipokines

¡“°°«à“ 50 ™π‘¥ ´÷Ëß·µà≈–™π‘¥µà“ß°Á¡’∫∑∫“∑Àπâ“∑’Ë

·µ°µà“ß°—π‰ª ‡™àπ19

1. ¡’Àπâ“∑’Ë‡°’Ë¬«°—∫ immune ·≈– inflamma-

tory response ¢Õß√à“ß°“¬ µ—«Õ¬à“ß¢Õß inflamma-

tion-related adipokines ‰¥â·°à leptin, adiponectin,

adipsin, resistin, TNF-α, TGF-β, IL-β, IL-6, IL-8,

IL-10, monocytes chemoattractant protein-1 (MCP-

1), macrophage migration inhibitory factor (MIF),

vascular endothelial growth factor, nerve growth

factor ·≈– acute phase proteins µà“ßÊ ‡™àπ hapto-

globin, amyloid-A ·≈– plasminogen activator

inhibitor-1 (PAI-1)19,20

2. §«∫§ÿ¡§«“¡¥—π‚≈À‘µ¢Õß√à“ß°“¬ ‡™àπ angio-

tensinogen

3. §«∫§ÿ¡‡°’Ë¬«°—∫ vascular homeostasis ‡™àπ

PAI-1

4. §«∫§ÿ¡‡°’Ë¬«°—∫ lipid metabolism ‡™àπ reti-

µ“√“ß∑’Ë 1  Inflammatory mediators ∑’Ë∂Ÿ° √â“ß‚¥¬‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π11

Mediators released

Leptin

TNF-α
IL-6

Plasminogen activator inhibitor 1

Insulin-like growth factor 1

Visceral fat

+

+

++

++

+

Subcutaneous fat

++

+

+

+

+
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nol binding protein, cholesteryl ester transfer pro-

tein

5. §«∫§ÿ¡‡°’Ë¬«°—∫ glucose homeostasis ‡™àπ

adiponectin

6. ‡°’Ë¬«¢âÕß°—∫ angiogenesis ‡™àπ vascular

endothelial growth factor

„π∑’Ëπ’È ®–¢Õ°≈à“«‡©æ“– adipokines ∫“ß™π‘¥

§◊Õ leptin ·≈– adiponectin ´÷Ëß‡ªìπ adipokines ∑’Ë¡’

ºŸâ∑”°“√»÷°…“¡“°¡“¬·≈–¡’§«“¡ —¡æ—π∏å°—∫ inflamma-

tory ·≈– immune response ¢Õß√à“ß°“¬·≈–Õ“®

‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥ asthma ·≈–¿“«–·∑√°´âÕπ∫“ß

Õ¬à“ß„π§πÕâ«π ‡™àπ atherosclerosis, hypertension,

hyperlipidemia ·≈–‡∫“À«“π ‡ªìπµâπ19

Leptin ‡ªìπ adipokine ∑’Ë‰¥â√—∫§«“¡ π„®¡“°

„π¢≥–π’È πÕ°®“°®–∂Ÿ° √â“ß‚¥¬‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π·≈â«

¬—ß∂Ÿ° √â“ß‰¥â∑’Ë√° °√–‡æ“–Õ“À“√ °√–¥Ÿ° ·≈– hair

follicles Õ¬à“ß‰√°Áµ“¡ leptin ∑’Ë∂Ÿ° √â“ß‚¥¬Õ«—¬«–‡À≈à“π’È

¡—°ÕÕ°ƒ∑∏‘Ï‡©æ“–∑’ËÕ«—¬«–π—ÈπÊ (paracrine action) ‰¡à

‰ªÕÕ°ƒ∑∏‘Ï∑’ËÕ«—¬«–Õ◊Ëπ (endocrine action) ́ ÷Ëßµà“ß®“°

leptin ∑’Ë∂Ÿ° √â“ß®“°‡´≈≈å‰¢¡—π12

°“√ √â“ß leptin ∂Ÿ°§«∫§ÿ¡‚¥¬ ob gene1 °“√

∑”ß“π¢Õß gene ¥—ß°≈à“«∂Ÿ°§«∫§ÿ¡‚¥¬Õ“À“√∑’Ë°‘π

‡¢â“‰ª·≈–ŒÕ√å‚¡π∫“ß™π‘¥ ‡™àπ Õ‘π ÿ≈‘π πÕ°®“°π’È

¿“«– acute infection, sepsis ·≈– inflammatory

cytokines ∫“ß™π‘¥ ‡™àπ IL-1, TNF-α, IL-6 ‡ªìπµâπ

 “¡“√∂°√–µÿâπ„Àâ¡’°“√ √â“ß leptin ¡“°¢÷Èπ21

√–¥—∫¢Õß leptin „π‡≈◊Õ¥®–·ª√µ“¡ª√‘¡“≥

‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π„π√à“ß°“¬1 ¥—ßπ—Èπ §πÕâ«π®–¡’√–¥—∫ leptin

„π‡≈◊Õ¥ Ÿß¢÷Èπ18  leptin ¡’∫∑∫“∑ ”§—≠‡°’Ë¬«°—∫°“√

§«∫§ÿ¡§«“¡Õ¬“°Õ“À“√¢Õß√à“ß°“¬ ‚¥¬ÕÕ°ƒ∑∏‘Ï∑’Ë

hypothalamus ∑”Àπâ“∑’Ë§«∫§ÿ¡‡°’Ë¬«°—∫§«“¡√Ÿâ ÷°Õ‘Ë¡

¢Õß√à“ß°“¬·≈–∑”„Àâ basal metabolic rate ¢Õß

√à“ß°“¬‡æ‘Ë¡¢÷Èπ18  °“√»÷°…“∑—Èß„π§π·≈– —µ«å∑¥≈Õßæ∫

«à“ mutation ¢Õß gene ∑’Ë§«∫§ÿ¡°“√ √â“ß leptin ®–

‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥¿“«–Õâ«πÕ¬à“ß√ÿπ·√ß‰¥â1,18

∫∑∫“∑¢Õß leptin µàÕ√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß
√à“ß°“¬

Leptin ‡ªìπ cytokine ∑’ËÕ¬Ÿà„πµ√–°Ÿ≈‡¥’¬«°—∫

IL-618 ¡’ hematopoietic cells ¡“°¡“¬∑’Ë¡’ leptin

receptors Õ¬Ÿà∫πº‘«‡´≈≈å ‡™àπ monocytes ·≈– macro-

phages  cells ‡À≈à“π’È®–µÕ∫ πÕßµàÕ°“√°√–µÿâπ¢Õß

leptin ‚¥¬°“√·∫àßµ—«‡æ‘Ë¡®”π«π·≈–À≈—Ëß cytokines

¡“°¢÷Èπ10  πÕ°®“°π’È ¬—ßæ∫ leptin receptors ‰¥â∫π

º‘«¢Õß endothelial cells1  „πªí®®ÿ∫—π ‡™◊ËÕ«à“ leptin ¡’

∫∑∫“∑‡°’Ë¬«¢âÕß°—∫ immune response ·≈– host de-

fense mechanism ¢Õß√à“ß°“¬

∫∑∫“∑¢Õß leptin „π√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬

‰¥â·°à1

ë §«∫§ÿ¡ proliferation ·≈– activation ¢Õß

T-cells ∑”„Àâ¡’°“√À≈—Ëß cytokines ®“° T cells ·≈–

°àÕ„Àâ‡°‘¥ Th-1 response °“√»÷°…“„π —µ«å∑¥≈Õßæ∫«à“

¿“«– leptin deficiency ∑”„Àâ¢∫«π°“√Õ—°‡ ∫∑’Ë‡°‘¥

„π autoimmune disease ≈¥≈ß ·≈–∑”„Àâ humoral

·≈– cellular immune response ¢Õß√à“ß°“¬≈¥≈ß

‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬·≈–‰«√—  ·≈–¡’ªØ‘°‘√‘¬“°—∫

endotoxin ·≈– TNF-α ¡“°¢÷Èπ1 ́ ÷Ëß¿“«–‡À≈à“π’È®–À“¬

‰ª‡¡◊ËÕ„Àâ exogenous leptin21

ë §«∫§ÿ¡·≈–°√–µÿâπ°“√∑”ß“π¢Õß mono-

cytes ∑”„Àâ‡°‘¥ phagocytosis ·≈–¡’°“√À≈—Ëß cytokines

¡“°¢÷Èπ21

ë °√–µÿâπ„Àâ¡’ expression ¢Õß adhesion

molecules ·≈–°àÕ„Àâ‡°‘¥ oxidative stress ¢Õß endo-

thelial cells

ë º≈Õ◊ËπÊ µàÕ immune response ¢Õß√à“ß°“¬

‡™àπ ∑”„Àâ‡°‘¥ neutrophils activation, macrophage

activation, natural killer cytotoxicity, increase matu-

ration ·≈– survival ¢Õß thymic cells πÕ°®“°π’È leptin

¬—ß¡’ synergistic effects °—∫ inflammatory cytokines

Õ◊ËπÊ ‡™àπ IFN-γ ·≈– IL-1 „π°“√°√–µÿâπ„Àâ¡’°“√Õ—°‡ ∫

¡“°¢÷Èπ¥â«¬21




