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Abstract

Chronic renal failure is a common disease in elder dogs. The degeneration of nephron is one of the causes

of this disease, which leads to the end-stage renal failure. Hypertension in chronic renal failure is engendered by

the destruction of that nephron results in the reduction of renal function, and following by the induction of

renin angiotensin aldosterone system as well as inflammatory cytokines. The objective of this review is to

evaluate and describe the use of omega-3 polyunsaturated fatty acids (n-3 PUFA) for reducing hypertension

in chronic renal failure dogs. The supplement of n-3 PUFA leads to changing of eicosanoids synthesis (e.g.

prostaglandins, thrombaxanes, and leukotrienes) to other derivatives, which induce vasodilation and reduce the

inflammation-mediated destruction of glomerulus. For that reason, the omega-3 polyunsaturated fatty

acids supplemenation is an alternative treatment for reducing hypertension in chronic renal failure dogs.
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∫∑§—¥¬àÕ

‚√§‰μ«“¬‡√◊ÈÕ√—ßæ∫‰¥â∫àÕ¬„π ÿπ—¢∑’Ë¡’Õ“¬ÿ¡“°‡π◊ËÕß®“°‡°‘¥°“√∑”≈“¬¢Õß‡π◊ÈÕ‰μ ·≈– “¡“√∂‡°‘¥‚√§‰μ«“¬

√–¬–∑â“¬‰¥â ¿“«–§«“¡¥—π‚≈À‘μ Ÿß„π‚√§‰μ«“¬‡√◊ÈÕ√—ß‡°‘¥®“°°“√∑’Ë‡π◊ÈÕ‰μ∂Ÿ°∑”≈“¬ ∑”„Àâ°“√°√Õß¢Õß‰μ≈¥≈ß

°√–μÿâπ°“√∑”ß“π¢Õß√–∫∫ renin angiotensin aldosterone system ·≈–°“√∑”ß“π¢Õß “√ ◊ËÕÕ—°‡ ∫  àßº≈

„Àâ‡°‘¥°“√‡æ‘Ë¡§«“¡¥—π‚≈À‘μ °“√»÷°…“‡™‘ß∫∑§«“¡∑∫∑«ππ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ√«∫√«¡¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß°—∫

°“√„™â°√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“«™π‘¥‚Õ‡¡°â“ 3(n-3 PUFA) „π°“√≈¥§«“¡¥—π‚≈À‘μ„π ÿπ—¢∑’Ë‡ªìπ‚√§‰μ«“¬‡√◊ÈÕ√—ß

°≈‰°∑’Ë‡°‘¥¢÷Èπ‡¡◊ËÕ¡’°“√‡ √‘¡  n-3 PUFA  ‡ªìπ “√μ—Èßμâπ®–¡’º≈„π°“√‡ª≈’Ë¬π·ª≈ß°“√ —ß‡§√“–Àå “√ eicosanoids

‰¥â·°à prostaglandins, thromboxanes ·≈– leukotrienes „ÀâÕ¬Ÿà„πÕπÿæ—π∏åÕ◊ËπÊ ‚¥¬¡’Àπâ“∑’Ë„π°“√¢¬“¬

À≈Õ¥‡≈◊Õ¥·≈–≈¥°“√‡Àπ’Ë¬«π”°“√‡°‘¥°“√Õ—°‡ ∫ ÷́Ëß¡’º≈°√–∑∫μàÕ°“√∑”≈“¬‡π◊ÈÕ‰μ ¥—ßπ—Èπª√–‚¬™πå¢Õß°“√

‡ √‘¡ n-3 PUFA ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√≈¥§«“¡¥—π‚≈À‘μ Ÿß„π ÿπ—¢∑’Ë‡ªìπ‚√§‰μ«“¬‡√◊ÈÕ√—ß„πªí®®ÿ∫—π

§” ”§—≠ :  ‚√§‰μ«“¬‡√◊ÈÕ√—ß, §«“¡¥—π‚≈À‘μ Ÿß, °√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“«™π‘¥‚Õ‡¡°â“ 3,  ÿπ—¢

∫∑π”

‚√§‰μ«“¬‡√◊ÈÕ√—ß (chronic renal failure) ‡ªìπ‚√§

∑’Ë∑”„Àâ‡°‘¥Õ“°“√ªÉ«¬·≈–μ“¬„π ÿπ—¢ ‚¥¬‡°‘¥ª√–¡“≥ 1

‡ªÕ√å‡´Áπμå¢Õß ÿπ—¢ (Macdougall et al. 1986) ‡ªìπ‚√§∑’Ë¡’

Õ—μ√“°“√μ“¬ Ÿß„π°≈ÿà¡ ÿπ—¢∑’Ë¡’Õ“¬ÿª√–¡“≥ 15 ªï¢÷Èπ‰ª

º≈°√–∑∫∑’Ë‡°‘¥¢÷Èπ°—∫ ÿπ—¢∑’ËªÉ«¬‡ªìπ‚√§π’È §◊Õ °“√≈¥°“√

∑”ß“π¢Õß‰μ„π°“√∑”Àπâ“∑’Ë°”®—¥¢Õß‡ ’¬ ‡π◊ËÕß®“°Õ—μ√“°“√

°√Õß¢Õß‡ ’¬ºà“π‰μ≈¥≈ß (glomerular filtration rate) ∑”„Àâ

‡°‘¥¿“«–¬Ÿ‡√’¬„π°√–· ‡≈◊Õ¥ Ÿß„π√–¬–∑â“¬¢Õß‚√§ ®“°º≈°“√

ºà“´“°®–æ∫«à“‡π◊ÈÕ‰μ≈¥≈ß√à«¡°—∫¿“«– glomerulosclerosis

·≈– tubulointerstitial fibrosis (Brown et al. 1991a) Õ“°“√

∑’Ë ”§—≠¢Õß‚√§‰μ«“¬‡√◊ÈÕ√—ß ‰¥â·°à  °“√∫«¡πÈ” (edema)

§«“¡¥—π‚≈À‘μ Ÿß (hypertension) °√–¥Ÿ°æ√ÿπ (osteomalacia)

¢âÕÕ—°‡ ∫ (arthritis) ·≈–¿“«–°√¥„π√à“ß°“¬ Ÿß (acidosis)

°“√‡°‘¥§«“¡¥—π‚≈À‘μ Ÿß„π√–¬–∑â“¬¢Õß‚√§‰μ«“¬

‡√◊ÈÕ√—ß ‡°‘¥‡π◊ËÕß®“°°“√À≈—Ëß renin ∑”„Àâ‡°‘¥°“√ – ¡¢Õß

¢Õß‡À≈«„πÀ≈Õ¥‡≈◊Õ¥√à«¡°—∫°“√À¥μ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥

∑—Ë«√à“ß°“¬ ∑”„Àâ‰μ‰¡à “¡“√∂∑”Àπâ“∑’Ë√—°…“§«“¡ ¡¥ÿ≈¢Õß

πÈ”·≈–‡°≈◊Õ‰¥â °àÕ„Àâ‡°‘¥ªí≠À“∑’Ë√–∫∫Õ◊Ëπμ“¡¡“ ‡™àπ °“√‡°‘¥

°≈â“¡‡π◊ÈÕÀ—«„®‚μ (cardiac hypertrophy) ·≈–À—«„®≈â¡‡À≈«

(congestive heart failure) ‰¥â
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°“√®—¥°“√¿“«–§«“¡¥—π‚≈À‘μ Ÿß„πªí®®ÿ∫—π®–¡ÿàß

‡πâπ∂÷ß°“√√—°…“·≈–°“√ªÑÕß°—π°“√‡°‘¥Õ“°“√∑’Ëμ“¡¡“ ‡™àπ

°“√„Àâ¬“≈¥§«“¡¥—π‚≈À‘μ, ¬“¢—∫ªí  “«–, ¬“ªØ‘™’«π–·≈–

°“√„Àâ·√à∏“μÿ‡ √‘¡„π√à“ß°“¬ „πªí®®ÿ∫—πæ∫«à“°“√‡ √‘¡°√¥

‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“«™π‘¥‚Õ‡¡°â“ 3 (n-3 polyunsaturated

fatty acid) „πÕ“À“√¡’º≈„π°“√™à«¬≈¥°“√‡°‘¥§«“¡¥—π‚≈À‘μ

 Ÿß„π§π (Donadio et al. 1994) ´÷Ëßπà“®–¡’º≈„π°“√„™â≈¥

§«“¡¥—π‚≈À‘μ„π ÿπ—¢∑’Ë‡ªìπ‚√§‰μ«“¬‡√◊ÈÕ√—ß

¥—ßπ—Èπ °“√∑∫∑«π∫∑«√√≥°√√¡©∫—∫π’È®–°≈à“«∂÷ß

°“√»÷°…“º≈¢Õß°√¥‰¢¡—πÕ‘Ë¡μ—« “¬¬“«™π‘¥‚Õ‡¡°â“ 3 √«¡

∂÷ß°≈‰°„π°“√≈¥§«“¡§«“¡¥—π‚≈À‘μ Ÿß„π ÿπ—¢ ´÷Ëßπà“®–

‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√„™âªÑÕß°—π§«“¡¥—π‚≈À‘μ Ÿß∑’Ë

‡°‘¥®“°‚√§‰μ«“¬‡√◊ÈÕ√—ßμàÕ‰ª

∫∑«√√≥°√√¡∑’Ë‡°’Ë¬«¢âÕß

‰μ‡ªìπÕ«—¬«–∑’Ë ”§—≠ ÷́Ëß∑”Àπâ“∑’Ë√—°…“ ¡¥ÿ≈¢Õß

√à“ß°“¬ ‚¥¬¡’Àπâ“∑’ËÀ≈—° 3 ª√–°“√ ‰¥â·°à

1. °“√°”®—¥¢Õß‡ ’¬ (excretory) ÷́Ëß‡ªìπÀπâ“∑’ËÀ≈—°

¢Õß‰μ„π°“√°”®—¥¢Õß‡ ’¬∑’Ë¡’Õ¬Ÿà„π√à“ß°“¬‚¥¬°√–∫«π°“√

glomerular filtration ·≈– tubular secretion ¢Õß‡ ’¬∑’Ë

∂Ÿ°°”®—¥„π°√–∫«π°“√π’È ‰¥â·°à urea creatinine ·≈– “√∑’Ë¡’

‰π‚μ√‡®π‡ªìπÕß§åª√–°Õ∫∑’Ë‰¥â¡“®“°‚ª√μ’π

2. °“√§«∫§ÿ¡ ¡¥ÿ≈¢Õß√à“ß°“¬ (regulatory) ‡ªìπ

°“√§«∫§ÿ¡¢Õß‡À≈«„π√à“ß°“¬, Õ‘‡≈Á§‚∑√‰≈μå,  ¡¥ÿ≈°√¥

·≈–¥à“ß„π√à“ß°“¬·≈–‡°≈◊Õ·√à ‚¥¬°“√∑”ß“π√à«¡°—π¢Õß

°√–∫«π°“√ glomerular filtration tubular secretion ·≈–

tubular reabsorption

3. °“√ —ß‡§√“–Àå “√∑’Ë®”‡ªìπμàÕ√à“ß°“¬ (biosynthetic)

‰¥â·°à ŒÕ√å‚¡π erythropoietin ´÷Ëß®”‡ªìπμàÕ°“√ √â“ß‡¡Á¥‡≈◊Õ¥

·¥ß ·≈– “√‡§¡’∑’Ë®”‡ªìπ ‡™àπ 1,25 dihydroxycholecalciferal

‚√§‰μ«“¬‡√◊ÈÕ√—ß (chronic renal failure)

‚√§‰μ«“¬‡√◊ÈÕ√—ß (chronic renal failure À√◊Õ CRF)

‡ªìπ‚√§‰μ∑’Ë‡°‘¥¢÷Èπ‚¥¬¡’√–¬–‡«≈“„π°“√°àÕμ—«¢Õß‚√§„π

√–¥—∫Àπ÷Ëß·≈–æ∫„π ÿπ—¢∑’Ë¡’Õ“¬ÿ¡“° ≈—°…≥–∑’Ë‡©æ“–¢Õß

‚√§∑’Ë‡°‘¥∫√‘‡«≥‰μ‰¥â·°à °“√ Ÿ≠‡ ’¬‡π◊ÈÕ‰μ·∫∫∑’Ë‰¡à “¡“√∂

´àÕ¡·´¡°≈—∫¡“ (irreversible) ∑”„ÀâÀπâ“∑’Ë°“√∑”ß“π¢Õß‰μ

‡ ’¬‰ª (Brenner et al. 1982) ªí≠À“∑’Ë‡°‘¥μ“¡¡“ §◊Õ °“√

∫«¡πÈ” (edema) §«“¡¥—π‚≈À‘μ Ÿß (hypertension) °√–¥Ÿ°æ√ÿπ

(osteomalacia) ¢âÕÕ—°‡ ∫ (arthritis) ·≈–¿“«–°√¥„π√à“ß°“¬

 Ÿß (acidosis)

Õ“°“√ªÉ«¬∑’Ëæ∫ §◊Õ  ÿπ—¢®–°‘ππÈ”¡“°°«à“ª°μ‘

(polydipsia) ·≈–ªí  “«–¡“°°«à“ª°μ‘ (polyuria) ‡¡◊ËÕ«—¥

§à“§«“¡∂à«ß®”‡æ“–„πªí  “«–¢Õß ÿπ—¢∑’Ë‡ªìπ‚√§®–æ∫«à“

§à“∑’Ë‰¥â¡’§à“πâÕ¬°«à“§à“ª°μ‘

æ¬“∏‘°”‡π‘¥¢Õß‚√§‰μ«“¬‡√◊ÈÕ√—ß

°“√‡¢â“„®„π°“√‡°‘¥§«“¡‡ ’¬À“¬¢Õß glomerulus π—Èπ

®–μâÕß√Ÿâ∂÷ß à«πª√–°Õ∫¢Õß glomerulus ∑’Ë ”§—≠‡ ’¬°àÕπ

Glomerulus ‡ªìπ à«π¢Õß‡§√◊Õ¢à“¬√à“ß·À¢Õß‡ âπ‡≈◊Õ¥ΩÕ¬

‚¥¬¡’ à«πª√–°Õ∫∑’Ë ”§—≠ 3  à«π ‰¥â·°à

1. ‡´≈≈å™π‘¥μà“ßÊ 4 ‡´≈≈å §◊Õ ‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥

‡´≈≈å‡¬◊ËÕ∫ÿ¿“¬„π mesangial cells ·≈–·¡Á°‚§√ø“®

2. Capillary basement membrane

3. ¢Õß‡À≈«√–À«à“ß™àÕß«à“ß (mesangial matrix)

 à«π∑’Ë ”§—≠„π°“√‡°‘¥°“√∫“¥‡®Á∫¢Õß‰μ §◊Õ

mesangial cells ·≈– mesangial matrix ‡√’¬°√«¡°—π«à“

mesangium  “√∑’Ëºà“π‡¢â“¡“°√Õß∑’Ë glomerulus ®–‰¡à “¡“√∂

ºà“π‡¢â“¡“∑’Ë mesangium ‰¥â‡æ√“–¡’ basement membrane °—Èπ

Õ¬Ÿà À“° basement membrane ‡°‘¥§«“¡‡ ’¬À“¬∑”„Àâ

mesangium ‰¥â√—∫º≈°√–∑∫‚¥¬μ√ß®“°ªí®®—¬¿“¬πÕ°

‡™àπ °“√‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡¥—π·≈–ª√‘¡“μ√¢Õß‡≈◊Õ¥

mesangial cells  “¡“√∂ √â“ß “√ prostaglandins ·≈– “√ ◊ËÕ

Õ—°‡ ∫™π‘¥Õ◊ËπÊ ´÷Ëß “√‡À≈à“π’È àßº≈μàÕ√à“ß°“¬À≈“¬ª√–°“√

‡™àπ∑”≈“¬ basement membrane, °√–μÿâπ°“√ √â“ß‰´‚μ§“¬πå,

°√–μÿâπ°√–∫«π°“√‡ÕÁπ‚¥‰´‚μ´‘  (Endocytosis) ¢Õß “√

‚¡‡≈°ÿ≈„À≠à √«¡∂÷ß°“√‡°“–°≈ÿà¡¢Õß¿Ÿ¡‘§ÿâ¡°—π (Immune

complex) „π√à“ß°“¬¥â«¬(Schlondorff 1987)

°“√ – ¡¢Õß¢Õß‡À≈«√–À«à“ß™àÕß«à“ß (mesangial

matrix) ·≈– basement membrane ‡ªìπªí®®—¬∑’Ë ”§—≠„π

°“√‡°‘¥‚√§∑’Ë glomerulus ‡π◊ËÕß®“°°“√‡æ‘Ë¡°“√ √â“ß·≈–°“√

≈¥°“√ ≈“¬¢Õß glomerular basement membrane ·≈–

¢Õß‡À≈«√–À«à“ß™àÕß«à“ß (mesangial matrix) ®–π”‰ª Ÿà°“√

‡°‘¥¿“«–°“√·¢Áßμ—«¢Õß‡π◊ÈÕ‡¬◊ËÕ (sclerosis)  àßº≈„Àâ‡°‘¥°“√

 Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√°√Õß¢Õß glomerulus

‰μ¡’§«“¡‰«μàÕ°“√∑”ß“π¢Õß‡°≈Á¥‡≈◊Õ¥ ‡æ√“–«à“æ◊Èπ∑’Ë

º‘«¢Õß‡¬◊ËÕ∫ÿ‡´≈≈å¡’¢π“¥„À≠à (Barnes and Venkatachalam

1985) ‡°≈Á¥‡≈◊Õ¥®–À≈—Ëß “√ÕÕ°¡“ ‰¥â·°à platelet activating

factor (PAF) TxA
2
 ·≈– heparinase ‚¥¬∑’Ë PAF °√–μÿâπ°“√

À≈—Ëß thromboxane ·≈– prostaglandin ®“° mesangial cells
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 àßº≈„Àâæ◊Èπ∑’Ë glomerulus ≈¥≈ß ‡≈◊Õ¥∑’Ë¡“ Ÿà‰μ (renal blood

flow) ·≈–Õ—μ√“°“√°√Õß¢Õß‰μ (GFR) ≈¥≈ß ‡æ‘Ë¡§«“¡ “¡“√∂

„π°“√‡≈◊Õ°ºà“π¢ÕßÀ≈Õ¥‡≈◊Õ¥ (vascular permeability)

‡æ‘Ë¡°“√ – ¡¢Õßπ‘«‚∑√øî≈≈å·≈–‡°≈Á¥‡≈◊Õ¥¿“¬„π‰μ

·≈–‡°‘¥¿“«–¡’‚ª√μ’π„πªí  “«– (proteinuria) (Schlondorff

and Neuwirth 1986) TxA
2
 ∑”„ÀâÀ≈Õ¥‡≈◊Õ¥ΩÕ¬¿“¬„π

glomerular À¥μ—« ‡°‘¥°“√‡æ‘Ë¡¢Õß GFR πÕ°®“°π’È¬—ß¡’Àπâ“

∑’Ë∑”„Àâ‡°≈Á¥‡≈◊Õ¥‡°“–°≈ÿà¡ °“√ √â“ß “√°≈ÿà¡ eicosanoids π’È

‡Àπ’Ë¬«π”„Àâ‡°‘¥ glomerulonephritis „π°“√∑¥≈Õß (Lianos

et al. 1983; Remuzzi et al. 1985)  à«π heparinase À≈—Ëß

®“°‡°≈Á¥‡≈◊Õ¥  “¡“√∂∑”≈“¬ heparin sulfate ´÷Ëß‰ª√∫°«π

§«“¡ “¡“√∂„π°“√‡≈◊Õ°ºà“π¢Õß glomerular basement

membrane ·≈–‡ªìπ “‡Àμÿ‡°‘¥‚ª√μ’π„πªí  “«– (proteinuria)

(Abrahamson 1987)

 “√ ◊ËÕÕ—°‡ ∫·≈–¿“«–∑’Ë‰¥â°≈à“«¡“¢â“ßμâππ—Èπ‡ªìπ

 “‡Àμÿ„Àâ‡°‘¥°“√∫“¥‡®Á∫∑’Ë‡¬◊ËÕ∫ÿ¢Õß glomerulus ‡ªìπ “‡Àμÿ

∑’Ëπ”‰ª Ÿà glomerulonephritis ‰¡à«à“®–‰¥â√—∫‡ªìπ√–¬–

‡«≈“∑’Ë —ÈπÀ√◊Õ¬“« °“√‰¥â√—∫°“√°√–μÿâπ‡ªìπ√–¬–‡«≈“π“π ®–

‡Àπ’Ë¬«π”„Àâ mesangial cells ‡°‘¥°“√·∫àßμ—«·≈–°“√·∑√°

‡¢â“‰ª¢Õß‡´≈≈å·≈–‡°‘¥°“√°√–®“¬μ—«¢Õß¢Õß‡À≈«√–À«à“ß

™àÕß«à“ß (mesangial matrix) À“°‰¡à‰¥â√—∫°“√·°â‰¢·≈–

ª≈àÕ¬„Àâ ‡°‘¥¿“«–π’È ‡ªìπ‡«≈“π“π®–‡°‘¥¿“«–‰μ«“¬„π

√–¬– ÿ¥∑â“¬ (end stage renal disease)‰¥â

°“√‡°‘¥§«“¡¥—π‚≈À‘μ Ÿß„π‚√§‰μ«“¬‡√◊ÈÕ√—ß

§«“¡¥—π‚≈À‘μ Ÿß‡ªìπÕ’°ªí≠À“Àπ÷Ëß∑’Ëæ∫„π ÿπ—¢

∑’Ë‡ªìπ‚√§‰μ«“¬‡√◊ÈÕ√—ß  “‡Àμÿ¡“®“° ÿπ—¢¡’°“√∑”ß“π¢Õß‰μ

≈¥≈ß ∑”„Àâ glomerular filtration rate (GFR) ·≈– renal

perfusion pressure ≈¥≈ß  àßº≈„Àâ juxtaglomerular cell ∑’Ë¡’

Õ¬Ÿà„π à«π¢Õß afferent arteriole ¢Õß glomerulus „π‰μ

À≈—Ëß‡Õπ‰´¡å renin ÕÕ°¡“·≈â«‡¢â“ Ÿà°√–· ‡≈◊Õ¥ ‡Õπ‰´¡å

π’È∑”Àπâ“∑’Ë‡ª≈’Ë¬π angiotensinogen ‰ª‡ªìπ angiotensin I

®“°π—Èπ angiotensin I ®–‡ª≈’Ë¬π‡ªìπ angiotensin II ‚¥¬

angiotensin converting enzyme (ACE) ´÷ËßÕ¬Ÿà∑’Ë‡´≈≈å‡¬◊ËÕ∫ÿº‘«

¢Õß‡ âπ‡≈◊Õ¥∫√‘‡«≥ªÕ¥ angiotensin II ®–∑”Àπâ“∑’Ë ”§—≠

2 Õ¬à“ß §◊Õ ∑”„Àâ‡ âπ‡≈◊Õ¥‡°‘¥°“√À¥μ—« (vasoconstriction)

·≈–°√–μÿâπμàÕ¡À¡«°‰μ„Àâº≈‘μŒÕ√å‚¡π aldosterone ∑”

Àπâ“∑’Ë‡æ‘Ë¡°“√¥Ÿ¥°≈—∫¢Õß‚´‡¥’¬¡·≈–πÈ” ·≈–°√–μÿâπμàÕ¡„μâ

 ¡Õß à«πÀ≈—ß„ÀâÀ≈—ËßŒÕ√å‚¡π vasopressin ∑”Àπâ“∑’Ë‡æ‘Ë¡

°“√¥Ÿ¥°≈—∫¢Õß¬Ÿ‡√’¬·≈–πÈ” Àπâ“∑’Ë∑—Èß 2 Õ¬à“ßπ’È∑”„Àâ‡°‘¥°“√

‡æ‘Ë¡§«“¡¥—π‚≈À‘μ ∑”„Àâ  renal perfusion pressure ‡æ‘Ë¡¢÷Èπ

‡Õπ‰´¡å renin ®–À¬ÿ¥À≈—Ëß‡¡◊ËÕ¡’°“√‡æ‘Ë¡¢Õß renal perfusion

pressure ·≈– glomerular filtration rate μ“¡√–∫∫ √’√«‘∑¬“

¢Õß√à“ß°“¬„π ¿“«–ª°μ‘ (√Ÿª∑’Ë 1)

„π°“√‡°‘¥§«“¡¥—π‚≈À‘μ Ÿß„π‚√§‰μ«“¬‡√◊ÈÕ√—ß

‡π◊ËÕß®“°‰μ∂Ÿ°∑”≈“¬®–‡°‘¥®“°°“√°√–μÿâπ√–∫∫ renin

angiotensin aldosterone system (RAAS) ´÷Ëß¡’º≈„π°“√‡æ‘Ë¡

¢Õß§«“¡¥—π‚≈À‘μ (√Ÿª∑’Ë 2) ·μà‡π◊ËÕß®“°¿“«–∑’Ë‡π◊ÈÕ‰μ¡’°“√

∂Ÿ°∑”≈“¬‡æ‘Ë¡¢÷Èπμ≈Õ¥‡«≈“‚¥¬ “√ eicosanoids ∑’Ëº≈‘μÕÕ°

¡“®“° mesangial cells ‡°≈Á¥‡≈◊Õ¥ ‡ªìπμâπ °“√∑”Àπâ“∑’Ë¢Õß

‰μ„π°“√°√Õß(GFR)·≈–‡≈◊Õ¥∑’Ëºà“π‰μ (renal blood flow)

≈¥≈ß∑”„Àâ°√–μÿâπ°“√∑”ß“π¢Õß RAAS ¡“°‡°‘π‰ª ∑”

„Àâ Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√§«∫§ÿ¡ ¡¥ÿ≈¢Õß√à“ß°“¬

(Homeostasis) º≈∑’Ë‡°‘¥μ“¡¡“ §◊Õ °“√‡°‘¥§«“¡¥—π‚≈À‘μ Ÿß

(Systemic hypertension) ·≈–·√ß¥—π¢ÕßÀ≈Õ¥‡≈◊Õ¥¿“¬„π

glomerulus  Ÿß¢÷Èπ(Intraglomerular hypertension) ∑”„Àâ

¡’°“√‡æ‘Ë¡¢Õß GFR ·≈– glomerular blood flow ∑”„Àâ

À≈Õ¥‡≈◊Õ¥∫√‘‡«≥π’È∂Ÿ°∑”≈“¬‡æ‘Ë¡¢÷Èπ

™π‘¥¢Õß°√¥‰¢¡—π

°√¥‰¢¡—π (fatty acid) ‡°‘¥®“°°√–∫«π°“√‰Œ‚¥√‰≈ ‘́ 

(hydrolysis) ¢Õß‰¢¡—π ‚¥¬¡’®”π«π§“√å∫ÕπÕ–μÕ¡∑’Ë‰¥â

ÕÕ°¡“‰¡à‡∑à“°—π °“√·¬°™π‘¥¢Õß°√¥‰¢¡—π “¡“√∂·¬°‰¥â

‚¥¬®”π«π§“√å∫ÕπÕ–μÕ¡„π‚¡‡≈°ÿ≈¢Õß°√¥‰¢¡—π, ®”π«π

·≈–μ”·Àπàß¢Õßæ—π∏–§Ÿà„π‚¡‡≈°ÿ≈¢Õß°√¥‰¢¡—π ´÷Ëßπ‘¬¡

π—∫®“°¥â“π‡¡∑‘≈¢Õß°√¥‰¢¡—π °√¥‰¢¡—π  “¡“√∂·∫àßÕÕ°

‰¥â‡ªìπ 2 ™π‘¥ ‰¥â·°à

1. °√¥‰¢¡—πÕ‘Ë¡μ—« (saturated fatty acid)  §◊Õ °√¥

‰¢¡—π∑’Ë‰¡à¡’æ—π∏–§Ÿà„π‚¡‡≈°ÿ≈

2. °√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« (unsaturated fatty acid) §◊Õ

°√¥‰¢¡—π∑’Ë¡’æ—π∏–§Ÿà„π‚¡‡≈°ÿ≈ ·∫àßÕÕ°‰¥â‡ªìπ

a. Monounsaturated (monoethenoid, monoenoic)

fatty acid §◊Õ °√¥‰¢¡—π‰¡àÕ‘Ë¡μ—«∑’Ë¡’æ—π∏–§Ÿà‡æ’¬ßæ—π∏–‡¥’¬«

„π‚¡‡≈°ÿ≈

b. Polyunsaturated (polyethenoid, polyenoic)

fatty acid §◊Õ °√¥‰¢¡—π‰¡àÕ‘Ë¡μ—«∑’Ë¡’æ—π∏–§Ÿà 2 æ—π∏–À√◊Õ

¡“°°«à“ 2 æ—π∏–¢÷Èπ‰ª„π‚¡‡≈°ÿ≈

°√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“« (polyunsaturated fatty

acid) ¬—ß “¡“√∂·∫àß·¬°‰¥â‡ªìπ
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1. °√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“«™π‘¥‚Õ‡¡°â“ 3

(omega-3 PUFA)

°√¥‰¢¡—π™π‘¥π’È¡’ α-linolenic acid (ALA) ‡ªìπ

 “√μ—«·√° (parent compound) ¡’®”π«π§“√å∫Õπ  18  Õ–μÕ¡

®”π«πæ—π∏–§Ÿà  3 æ—π∏– (C 18:3, n-3)  “¡“√∂∂Ÿ°‡Õπ‰´¡å

desaturase ·≈– elongase „π√à“ß°“¬‡ª≈’Ë¬π‚§√ß √â“ß¢Õß

‚¡‡≈°ÿ≈„Àâ‡ªìπ°√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“«™π‘¥‚Õ‡¡°â“ 3 ∑’Ë¡’

§«“¡´—∫ ấÕπ¬‘Ëß¢÷Èπ ‰¥â·°à Eicosapentaenoic acid (EPA) ·≈–

Docosahexaenoic acid (DHA) ‚¥¬∑’Ë°“√‡ª≈’Ë¬π®“° ALA  ‰ª

‡ªìπ EPA ‡°‘¥¢÷Èπ‰¥â™â“ (Brenna, 2002) ·≈–¡’§«“¡®”°—¥„π

¥â“πÕ“¬ÿ·≈– ¿“«–¢Õß‚√§ (Lands 1986) ª√‘¡“≥¢Õß EPA

·≈– DHA „π√à“ß°“¬‡æ‘Ë¡¢÷ÈπÕ“®‰¥â√—∫¡“®“°°“√√—∫ª√–∑“π

πÈ”¡—πª≈“·≈–Õ“À“√∑–‡≈

2. °√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“«™π‘¥‚Õ‡¡°â“ 6

(omega-6 PUFA)

‡ªìπÕπÿæ—π∏å∑’Ë‰¥â¡“®“° linoleic acid (LA) ́ ÷Ëß‡ªìπ

‚¡‡≈°ÿ≈∑’Ë®”π«π§“√å∫Õπ 18 Õ–μÕ¡·≈–¡’æ—π∏–§Ÿà 2 æ—π∏–

(C 18:2, n-6) ‚¥¬∑’Ë  LA  “¡“√∂∂Ÿ°‡ª≈’Ë¬π‰ª‡ªìπ omega-6

PUFA ∑’Ë´—∫´âÕπ¬‘Ëß¢÷Èπ ‡™àπ gamma-linolenic acid (GLA)

dihomo-gamma-linolenic acid (DGLA) ·≈– arachidonic

acid (AA) ‡ªìπμâπ

3. °√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“«™π‘¥‚Õ‡¡°â“ 9

(omega-9 PUFA)

‡ªìπÕπÿæ—π∏å∑’Ëæ—≤π“¡“®“° oleic acid (C 18:1,

n-9) ÷́Ëß‡ªìπ°√¥‰¢¡—π∑’Ë‰¡à®”‡ªìπμàÕ√à“ß°“¬ (non-essential

fatty acid) ‚¥¬°√¥‰¢¡—πμ—«π’È “¡“√∂ —ß‡§√“–Àå®“° πÈ”μ“≈

√Ÿª∑’Ë 2 · ¥ß∂÷ß§à“§«“¡¥—π‚≈À‘μ¢Õß ÿπ—¢∑’Ë¡’°“√ Ÿ≠‡ ’¬‡π◊ÈÕ‰μ ‚¥¬∑’Ë√–¥—∫¢Õß§«“¡¥—π‚≈À‘μ —¡æ—π∏å —¥ à«π¢Õß°“√ Ÿ≠‡ ’¬‡π◊ÈÕ‰μ

(P<0.05) (Brown et al. 1998)

√Ÿª∑’Ë 1  · ¥ß∂÷ß°“√‡°‘¥§«“¡¥—π‚≈À‘μ Ÿß®“° renin angiotensin aldosterone system (RAAS) „π¿“«–ª°μ‘ (G.C. 2002)
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°≈Ÿ‚§ ·≈–°√¥Õ–¡‘‚π°≈ÿà¡∑’Ë‡ªìπ§’‚μπ (ketogenic amino

acid)  “¡“√∂„™â·∑π°√¥‰¢¡—π∑’Ë®”‡ªìπ„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π‡¡◊ËÕ

‡°‘¥¿“«–°“√¢“¥‰¢¡—π‰¥â

Àπâ“∑’Ë¢Õß°√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“«™π‘¥‚Õ‡¡°â“ 3

(omega-3 PUFA)

°√¥‰¢¡—π™π‘¥π’Èæ∫‰¥â¡“°„πÕ“À“√∑–‡≈  ‰¥â·°à

ª≈“∑–‡≈™π‘¥μà“ßÊ ‡™àπ ª≈“∑Ÿπà“, ª≈“·´≈¡Õπ ‡¡◊ËÕ‡¢â“ Ÿà

√à“ß°“¬·≈â«ºà“π°“√¥Ÿ¥´÷¡·≈â« omega-3 PUFA ®–‡ªìπ “√

μ—Èßμâπ„π°√–∫«π°“√ √â“ß°√¥‰¢¡—π®”æ«° eicosanoids

 “√‡À≈à“π’È®–‰ªÕÕ°ƒ∑∏‘Ï‡ªìπŒÕ√å‚¡π‡©æ“–∑’Ë‚¥¬¡’º≈μàÕ

°≈â“¡‡π◊ÈÕ√Õ∫À≈Õ¥‡≈◊Õ¥ (vascular musculature), °“√‡°“–

°≈ÿà¡¢Õß‡°≈Á¥‡≈◊Õ¥(platelet aggregation) ·≈–√–∫∫¿Ÿ¡‘§ÿâ¡°—π

¢Õß√à“ß°“¬ (immune system)

μ—«Õ¬à“ß°√¥‰¢¡—π®”æ«° eicosanoids ‰¥â·°à

prostaglandins (PGs) thromboxanes (TXs) leukotrienes

(LTs) ·≈– lipoxins (LXs) ‚¥¬∑’Ë  prostaglandins (PGs)

thromboxanes (TXs) ºà“π°“√ —ß‡§√“–Àå‚¥¬‡Õπ‰´¡å cyclo-

oxygenase (COX) ·≈– leukotrienes (LTs), lipoxins (LXs)

ºà“π°“√ —ß‡§√“–Àå‚¥¬‡Õπ‰´¡å lipoxygenase (LOX)

πÕ°®“°π’È°“√ —ß‡§√“–Àå prostaglandins (PGs) ·≈–

thromboxanes (TXs) ¬—ß¡’§«“¡·μ°μà“ß„π°“√„™â “√μ—Èßμâπ

®÷ß∑”„Àâ¡’«‘∂’°“√ —ß‡§√“–Àå (pathway) ∑’Ë·μ°μà“ß°—π ‰¥â·°à

monoenoic dienoic ·≈– trienoic pathway (√Ÿª∑’Ë 3) ¥â«¬

‡Àμÿº≈π’È ‡Õß∑”„Àâ “√„π·μà≈–«‘∂’∑’Ë —ß‡§√“–ÀåÕÕ°¡“∑”

Àπâ“∑’Ë°“√ÕÕ°ƒ∑∏‘Ï∑’Ë·μ°μà“ß°—π ‡™àπ „π monoenoic pathway

®– —ß‡§√“–Àå PGE
1
 ¡’Àπâ“∑’Ë∑”„ÀâÀ≈Õ¥‡≈◊Õ¥¢¬“¬μ—«

(vasodilatation) ·≈–‰¡à„Àâ‡°‘¥°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥

(platelet anti-aggregation) „π dienoic  pathway ®– —ß‡§√“–Àå

PGE
2
 ·≈– PGI

2
 ¡’Àπâ“∑’Ë∑”„ÀâÀ≈Õ¥‡≈◊Õ¥¢¬“¬μ—«·≈–

≈¥°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥ TxA
2
 ®–∑”„ÀâÀ≈Õ¥‡≈◊Õ¥

‡°‘¥°“√À¥μ—«Õ¬à“ß√ÿπ·√ß (potent  vasoconstriction) ·≈–

°√–μÿâπ°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥ (platelet aggregation)

„π trienoic pathway ®– —ß‡§√“–Àå PGE
3
 ·≈– PGI

3
 ¡’Àπâ“

∑’Ë∑”„ÀâÀ≈Õ¥‡≈◊Õ¥¢¬“¬μ—« (vasodilatation) πÕ°®“°π’È PGI
3

¬—∫¬—Èß°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥ (platelet aggregation)

 à«π  TxA
3
 ®–‰¡à°√–μÿâπ„Àâ‡°‘¥°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥

(platelet  aggregation) ‡ªìπμâπ DGLA, AA ·≈– EPA ®–

‡ªìπ “√μ—Èßμâπ¢Õß monoenoic dienoic ·≈– trienoic pathway

μ“¡≈”¥—∫

°“√ —ß‡§√“–Àå leukotrienes (LTs)  “¡“√∂ —ß‡§√“–Àå

‰¥â®“° AA ·≈– EPA ‚¥¬ºà“π‡Õπ‰´¡å 5-lipoxygenase

´÷Ëß leukotrienes (LTs) ∑’Ë —ß‡§√“–ÀåÕÕ°¡“‰¥â®–¡’√Ÿª·∫∫

∑’Ëμà“ß°—π ‚¥¬ LTB
4
 ‰¥â¡“®“°°“√ —ß‡§√“–Àå¢Õß AA ∑”

„Àâ‡°‘¥°“√À¥μ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥, ‡ªìπ ◊ËÕπ”∑’Ë∑”„Àâ‡°‘¥°“√

Õ—°‡ ∫·≈–‡æ‘Ë¡°“√‡≈◊Õ°ºà“π¢Õß “√¢ÕßÀ≈Õ¥‡≈◊Õ¥ (vascular

permeability) ·μà LTB
5
 ‰¥â¡“®“°°“√ —ß‡§√“–Àå¢Õß EPA

´÷Ëß “√μ—«π’È¡’Àπâ“∑’Ë‡ªìπμ—«‡Àπ’Ë¬«π”°“√Õ—°‡ ∫‰¥âπâÕ¬∑—Èß

°√–∫«π°“√ chemotaxis chemokinesis Õ’°∑—Èß¬—ß≈¥°“√‡°“–

°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥ (platelet aggregation) ¥â«¬ (Schmidt

and Dyerberg 1989; Schmidt et al. 1992; Nieuwenhuys

and Hornstra 1998) ‡¡◊ËÕ√—∫ª√–∑“πÕ“À“√∑’Ë¡’  EPA  Ÿß®–

¡’º≈∑”„Àâ —¥ à«π°√¥‰¢¡—π„π‡¬◊ËÕÀÿâ¡‡´≈≈å‡æ‘Ë¡¡“°¢÷Èπ AA

®–≈¥≈ß ¥â«¬ “‡Àμÿπ’È‡Õß°“√ √â“ß LT ®–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß

‚¥¬¡’°“√ √â“ß LTB
5
 ¡“°°«à“ LTB

4
 ÷́Ëß “¡“√∂ —ß‡°μ°“√

≈¥≈ß¢Õß LTB
4
 ‰¥â (Lewis and Austen 1984)

°≈à“«‚¥¬√«¡‰¥â«à“°“√‰¥â√—∫ omega-6 PUFA ®– àß

º≈‡°’Ë¬«°—∫°√–μÿâπ°√–∫«π°“√Õ—°‡ ∫ ‡π◊ËÕß®“°°“√º≈‘μ

PG
2
 ·≈–  LT

4
 ·μà°“√‡ √‘¡ omega-3 PUFA ∑’Ë¡“°¢÷Èπ

 àßº≈„Àâ¡’°“√ √â“ß PG
3
 ·≈– LT

5
 ‚¥¬ eicosanoid ∑—Èß Õß

™π‘¥π’È¡’º≈μàÕ°“√°√–μÿâπ°√–∫«π°“√Õ—°‡ ∫‡æ’¬ß‡≈Á°πâÕ¬

‡∑à“π—Èπ ¥—ßπ—Èπº≈¢Õß  omega-3 PUFA μàÕ‡¡∑“∫Õ≈‘ ¡¢Õß

eicosanoid π—Èπ “¡“√∂Õ∏‘∫“¬‰¥â®“°°“√·¬àß°—π¢Õß EPA

·≈– DHA „π°“√¬—∫¬—Èß°√–∫«π°“√‡¡∑“∫Õ≈‘ ¡¢Õß AA

∑—Èß¬—∫¬—Èß°“√ √â“ß AA ®“° LA ‚¥¬°“√·¬àß®—∫°—∫‡Õπ‰´¡å

desaturase ·≈– elongase (Holman 1964) À√◊Õ·¬àß®—∫°—∫  AA

∑’Ë∫√‘‡«≥‡¬◊ËÕÀÿâ¡‡´≈≈å (phospholipids membrane) ∑”„Àâ

√–¥—∫¢Õß AA „πæ≈“ ¡“·≈–„π‡´≈≈å≈¥≈ß (Siess et al.

1980) ·≈–°“√∑’Ë EPA ‰ª·¬àß°—∫ AA ‡æ◊ËÕ‰ª‡ªìπ “√μ—Èßμâπ

„π cyclooxygenase pathway º≈∑’Ëμ“¡¡“‡°‘¥°“√¬—∫¬—Èß°“√

 √â“ß TxA
2
 ·μà®–¡’°“√ √â“ß TxA

3
 ¢÷Èπ¡“ ( Needleman et al.

1979; Siess et al. 1980; Fischer and Weber 1983)

º≈¢Õß omega-3 PUFA μàÕ “√ ◊ËÕ™’«¿“æ

(biological mediators)

°“√‡ª≈’Ë¬π·ª≈ß°“√ —ß‡§√“–Àå eicosanoid ¬—ß¡’º≈

μàÕ°“√ √â“ß‰´‚μ§“¬πå(cytokine) ‡™àπ interleukin-1 (IL-1)

·≈– tumor necrosis factor (TNF)  “√∑—Èß Õß™π‘¥¡’§«“¡

 ”§—≠„π°“√‡°‘¥°√–∫«π°“√Õ—°‡ ∫ °“√ √â“ß “√‡À≈à“π’È®“°

‡°≈Á¥‡≈◊Õ¥, ‚¡‚π‰´μå·≈–π‘«‚∑√øî≈¥å®–∂Ÿ°¬—∫¬—Èß‚¥¬°“√‡ √‘¡
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√Ÿª∑’Ë 3  monoenoic, dienoic, and trienoic pathway

¢Õß omega-3 PUFA  „π√à“ß°“¬ (Endres et al. 1989; Meydani

et al. 1991) ¥—ßπ—Èπ°“√¬—∫¬—Èß°“√Õ—°‡ ∫‡¡◊ËÕ¡’°“√‡ √‘¡

omega-3 PUFA ¡“®“°°“√¬—∫¬—Èß°“√ √â“ß IL-1 ·≈– TNF

º≈¢Õß omega-3 PUFA μàÕ°“√‡°“–°≈ÿà¡°—π¢Õß

‡°≈Á¥‡≈◊Õ¥ (platelet aggregation)

°“√‡ √‘¡ omega-3 PUFA ™à«¬≈¥§«“¡Àπ◊¥¢Õß‡≈◊Õ¥

(blood viscosity) ·≈–≈¥°“√‡°“–°≈ÿà¡°—π¢Õß‡°≈Á¥‡≈◊Õ¥

(platelet aggregation) º≈∑’Ë‡°‘¥¢÷Èππ’ÈÕ∏‘∫“¬‰¥â‚¥¬°“√‡æ‘Ë¡

ª√‘¡“≥ EPA „π‡°≈Á¥‡≈◊Õ¥·≈–‡¡Á¥‡≈◊Õ¥·¥ß∫√‘‡«≥‡¬◊ËÕÀÿâ¡‡´≈≈å

(phospholipids membrane)

°√¥‰¢¡—π‰¡àÕ‘Ë¡μ—«™π‘¥‚Õ‡¡°â“-3 °—∫°“√ªÑÕß°—π

°“√‡°‘¥§«“¡¥—π‚≈À‘μ Ÿß¢Õß‚√§‰μ«“¬‡√◊ÈÕ√—ß

Eicosanoids ∑’Ë —ß‡§√“–Àå®“° omega-3 PUFA ¡’

Àπâ“∑’Ë ‡°’Ë¬«°—∫°“√°√–μÿâπ„Àâ ‡°‘¥À≈Õ¥‡≈◊Õ¥À¥μ—«πâÕ¬

°«à“ Eicosanoids ∑’Ë —ß‡§√“–Àå®“° omega-6 PUFA ‡æ√“–

©–π—Èπ°“√‡ √‘¡ omega-3 PUFA „π ÿπ—¢∑’ËªÉ«¬‡ªìπ‚√§‰μ«“¬

‡√◊ÈÕ√—ß‡æ◊ËÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß°“√ —ß‡§√“–Àå eicosanoids

®“° mesangial cells ‡°≈Á¥‡≈◊Õ¥·≈–‡°‘¥°“√μÕ∫ πÕß

μàÕ√–∫∫‰À≈‡«’¬π‡≈◊Õ¥„π‰μ´÷Ëß “¡“√∂°àÕ„Àâ‡°‘¥§«“¡

‡ ’¬À“¬μàÕ‡π◊ÈÕ‡¬◊ËÕ¢Õß‰μ‰¥â

°“√‡ √‘¡ omega-6 PUFA ∑”„Àâ‡°‘¥°“√ —ß‡§√“–Àå

PGE
2
 ·≈– TxA

2
 ‡°‘¥°“√À¥μ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥ (vasocon-

striction) ¡’º≈„π°“√‡æ‘Ë¡§«“¡¥—π„πÀ≈Õ¥‡≈◊Õ¥ΩÕ¬∑’Ë

glomerulus À√◊Õ‡æ‘Ë¡§à“ —¡ª√– ‘∑∏‘Ï„π°“√°√Õß¢Õß glome-

rulus ªí®®—¬‡À≈à“π’È¡’º≈„Àâ GFR ‡æ‘Ë¡¢÷Èπ  àßº≈μàÕ°“√‡°‘¥

§«“¡‡ ’¬À“¬μàÕ‡π◊ÈÕ‡¬◊ËÕ¢Õß‰μ‰¥â‡™àπ°—π  (Brown et al. 1990;

Brown et al. 1991) ‰¥â∑”°“√∑¥≈Õß‚¥¬°“√«—¥§«“¡¥—π

‚≈À‘μ∑’Ë glomerulus ‚¥¬«‘∏’ micropuncture · ¥ß„Àâ‡ÀÁπ«à“

§«“¡¥—π¿“¬„π glomerulus (Glomerular capillary pressure)

‡æ‘Ë¡¢÷Èπ„π ÿπ—¢∑’Ë‡ªìπ‚√§‰μ«“¬·≈–¢π“¥¢Õß°“√‡°‘¥§«“¡

¥—π‚≈À‘μ Ÿß¿“¬„π‰μ (intrarenal hypertension) ¢÷Èπ°—∫√–¥—∫

§«“¡√ÿπ·√ß¢Õß‚√§ °“√‡æ‘Ë¡¢Õß§«“¡¥—π¿“¬„π‰μ‡™◊ËÕ«à“‡°‘¥

®“°°“√∑¥·∑π‡π◊ÈÕ‡¬◊ËÕ‰μ∑’Ë‡ ’¬‰ª‚¥¬‡°‘¥¿“«–‰μ«“¬‡°‘¥

¢÷Èπ (Hostetter et al. 1981) °“√√—°…“‚√§‰μπ—Èπ®–™à«¬≈¥

·√ß¥—π‡≈◊Õ¥¢Õß glomerulus ∑’Ë Ÿß¢÷Èπ‰¥â (Brown et al. 1993)

°“√∑”ß“π¢Õß omega-3 PUFA „π°“√≈¥§«“¡¥—π

‚≈À‘μ„π ÿπ—¢∑’Ë‡ªìπ‚√§‰μ«“¬‡√◊ÈÕ√—ß‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß

 “√ eicosanoids ∑’Ë‰¥â®“°°“√ —ß‡§√“–Àå®“°‡Õπ‰´¡å cyclo-

oxygenase ·≈– lipoxygenase ∑”„Àâ‰¥âÕπÿæ—π∏ÿå¢Õß “√

eicosanoids ∑’Ë·μ°μà“ß®“°°“√ —ß‡§√“–Àå‚¥¬„™â “√μ—Èßμâπ §◊Õ

omega-6 PUFA ∑”„Àâ‰¥â “√∑’Ë¡’°“√ÕÕ°ƒ∑∏‘Ï∑’Ë‡ âπ‡≈◊Õ¥

·≈–‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√Õ—°‡ ∫‰¥âπâÕ¬°«à“ (μ“√“ß∑’Ë 1) ®÷ß

‡ªìπ°“√™à«¬ªÑÕß°—π‡π◊ÈÕ‡¬◊ËÕ‰μ‰¡à„Àâ∂Ÿ°∑”≈“¬  àßº≈∂÷ß°“√

≈¥§«“¡¥—π‚≈À‘μ¢Õß ÿπ—¢∑’Ë‡ªìπ‚√§Õ’°¥â«¬



16 Journal of Applied Animal Science Vol. 1 No. 1 January-April 2008

√Ÿª∑’Ë 4 · ¥ß∂÷ß§à“ glomerular capillary pressure ‚¥¬°≈ÿà¡∑’Ë‡ √‘¡¥â«¬ Fish oil (FO) ¡’ glomerular capillary pressure

μË”°«à“°≈ÿà¡∑’Ë‡ √‘¡¥â«¬ Sunflower oil (SO) Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß (P<0.05) (Brown et al. 2000)

μ“√“ß∑’Ë 1  Àπâ“∑’Ë¢Õß eicosanoids ·≈–º≈∑’Ë‰¥â‡¡◊ËÕ‰¥â√—∫°“√‡ √‘¡°√¥‰¢¡—π‰¡àÕ‘Ë¡μ—« “¬¬“«™π‘¥ omega-3

¡’°“√∑¥≈ÕßÀ≈“¬°“√∑¥≈Õß∑’Ë π—∫ πÿπ°“√„™â

omega-3 PUFA „π°“√≈¥§«“¡¥—π‚≈À‘μ¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ

‚√§‰μ Dusing ·≈–§≥– (1990) ‰¥â∑”°“√∑¥≈Õß„π§π

‡æ◊ËÕ∑¥ Õ∫º≈¢Õß°“√‡ √‘¡ omega-3 PUFA 6 °√—¡μàÕ«—π

„π§π 10 §π‡ªìπ‡«≈“ 6  —ª¥“Àåª√“°Ø«à“¡’°“√‡æ‘Ë¡¢Õß°“√

‰À≈‡«’¬π¢Õß‡≈◊Õ¥∑’Ë‰μ‡æ‘Ë¡¢÷Èπ·≈– GFR ‡æ‘Ë¡ ‡π◊ËÕß®“°§«“¡

μâ“π∑“π„πÀ≈Õ¥‡≈◊Õ¥∑’Ë‰μ≈¥≈ß (renal vascular resistant)

°“√∑¥≈Õß„π —μ«å∑¥≈Õß°“√‡ √‘¡ Eicosapentaenoic acid

(EPA) ·≈– Docosahexaenoic acid (DHA) „πÀπŸ 2K1C

Goldhault „π√–¬–¬“«™à«¬≈¥§«“¡¥—π‚≈À‘μ‰¥â ·≈–‰¡à¡’

º≈„π°“√∑”„Àâ‡°‘¥§«“¡¥—πμË” ‡π◊ËÕß®“°‡ªìπ°“√≈¥§«“¡¥—π

‚≈À‘μ∑’ËÕ«—¬«– à«πª≈“¬‡∑à“π—Èπ (Rousseau et al. 2001)

πÕ°®“°π’È°“√∑¥≈Õß¢Õß Brown ·≈–§≥– (2000)

„Àâº≈¢Õß°“√‡ √‘¡ omega-3 PUFA ™à«¬≈¥ Glomerular

capillary pressure (√Ÿª∑’Ë 4) ™à«¬„Àâ°“√‡°‘¥§«“¡‡ ’¬À“¬

°—∫‡π◊ÈÕ‰μ≈¥≈ß º≈∑’Ëμ“¡¡“®–™à«¬≈¥°“√‡°‘¥ systemic

hypertension ∑’Ë‡°‘¥®“°°“√°√–μÿâπ¢Õß RAAS ‰¥â  à«π°“√

‡ √‘¡ omega-6 PUFA ®–∑”„Àâ Glomerular capillary

pressure ‡æ‘Ë¡¢÷Èπ ‡π◊ÈÕ‰μ∂Ÿ°∑”≈“¬¡“°¢÷Èπ
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 ÿπ—¢∑’Ë‡ªìπ‚√§‰μ«“¬‡√◊ÈÕ√—ß®–¡’°“√‡ª≈’Ë¬π·ª≈ß„π

°“√¢—∫ eicosanoids „πªí  “«– °“√‡ª≈’Ë¬π·ª≈ßπ’ÈÀ“°‡°‘¥

μ≈Õ¥‡«≈“ “¡“√∂‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√°√Õß

·≈–∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ‰μ¢Õß ÿπ—¢‰¥â√—∫∫“¥‡®Á∫ (Crocker et al.

1996)  ‘Ëß∑’Ëπà“ π„®Õ’°Õ¬à“ß°Á§◊Õ °“√»÷°…“°“√‚√§‰μ«“¬

‡√◊ÈÕ√—ß„π ÿπ—¢„π√–¬– —Èπ “¡“√∂∫àß™’È‰¥â«à“°“√‡ √‘¡ omega-6

PUFA ∑”„Àâ glomerular filtration rate (GFR) ‡æ‘Ë¡¢÷Èπ

(Bauer et al. 1997) À“°‡ªìπ°“√»÷°…“√–¬–¬“«¢Õß°“√‡ √‘¡

omega-6 PUFA ‡π◊ÈÕ‡¬◊ËÕ‰μ®–‡°‘¥°“√∫“¥‡®Á∫‰¥â ‡π◊ËÕß®“°

¿“¬„π glomerulus ¡’·√ß¥—π‡æ‘Ë¡¡“°¢÷Èπ (Brown et al. 1998)

„π∑“ß°≈—∫°—π°“√‡ √‘¡ omega-3 PUFA ®–™à«¬„Àâ‰μ∂Ÿ°

∑”≈“¬≈¥≈ß(renoprotective)

 √ÿª

°“√‡ √‘¡ omega-3 PUFA ®–¡’ à«π™à«¬„π°“√≈¥

°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ‰μ„π ÿπ—¢∑’Ë‡ªìπ‚√§‰μ«“¬‡√◊ÈÕ√—ß ≈¥°“√

À≈—Ëß¢Õß “√ ◊ËÕÕ—°‡ ∫ ‡™àπ prostraglandins, leukotrienes,

thromboxane ‰ªÕ¬Ÿà„π√ŸªÕπÿæ—π∏ÿåÕ◊Ëπ∑’Ë‰¡à¡’º≈μàÕ°“√‡°‘¥

°“√Õ—°‡ ∫·≈–™à«¬≈¥§«“¡¥—π‡≈◊Õ¥∑’Ëºà“π‰μ Õ—μ√“°“√°√Õß

¢Õß‰μ·≈–‡≈◊Õ¥∑’Ë‰À≈ºà“π‰μ¡’ª√‘¡“≥∑’Ë§ß∑’Ë´÷Ëß “¡“√∂

≈¥°“√‡°‘¥§«“¡¥—π‚≈À‘μ Ÿß®“°°“√∑”ß“π¢Õß√–∫∫ renin

angiotensin aldosterone system ‰¥â
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