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Diagnosis and treatment of patients with hyponatremia

                                            Worapong Ruengsong, B.Pharm, M.P.H.*

Abstract
Hyponatremia is a sodium disorder in the blood. Hyponatremia can occur in

chronic outpatients with no abnormal symptoms or display slight or acute symptoms
in emergency / hospital patients. Hyponatremia may occur for many reasons such
as water retention, dehydration due to kidney problems, exposure to substances
that affect osmolality in the blood or from disorders in the water and sodium
balance system controlled by pituitary gland hormones. Hyponatremia can be classified
by plasma and urine osmolality as well as with volume status tests. Treatment takes
into account urgency - if an acute condition, measures need to be taken to prevent
brain edema or other potentially life-threatening neurological symptoms. One must
treat the low sodium level in the blood, find the cause and correct the deficiency in
order to return the body to a more healthy sodium level reading.
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∫∑§—¥¬àÕ

¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”‡ªìπ¿“«–§«“¡º‘¥ª°μ‘¢Õß‚´‡¥’¬¡„π√à“ß°“¬∑’Ëæ∫∫àÕ¬„π
‡«™ªØ‘∫—μ‘  ‡°‘¥‰¥â∑—Èß„πºŸâªÉ«¬πÕ° ·∫∫™π‘¥‡√◊ÈÕ√—ß ‰¡à· ¥ßÕ“°“√º‘¥ª°μ‘ ¡’Õ“°“√‡≈Á°πâÕ¬
À√◊Õ¡’Õ“°“√√ÿπ·√ß·∫∫‡©’¬∫æ≈—π„πºŸâªÉ«¬©ÿ°‡©‘π ºŸâªÉ«¬πÕπ√—°…“μ—«„π‚√ßæ¬“∫“≈ ¿“«–
‚´‡¥’¬¡„π‡≈◊Õ¥μË”‡°‘¥‰¥âÀ≈“¬ “‡Àμÿ‡™àπ ¿“«–πÈ”‡°‘π ¿“«–¢“¥πÈ”®“°°“√ Ÿ≠‡ ’¬πÈ”‚¥¬
‡©æ“–∑“ß‰μ °“√‰¥â√—∫ “√∑’Ë àßº≈μàÕ osmolality „π‡≈◊Õ¥ À√◊Õº≈¢Õß§«“¡º‘¥ª°μ‘ ¡¥ÿ≈
√–∫∫πÈ”·≈–‚´‡¥’¬¡∑’Ë§«∫§ÿ¡‚¥¬ŒÕ√å‚¡π®“°μàÕ¡„μâ ¡Õß ¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”
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∫∑π”

¿ “ « – ‚ ´ ‡ ¥’ ¬ ¡ „ π ‡ ≈◊ Õ ¥ μË”
(hyponatremia) æ∫‰¥â∫àÕ¬„π∑“ß‡«™
ªØ‘∫—μ‘ √âÕ¬≈– 15-22 ¢ÕßºŸâªÉ«¬πÕπ
√—°…“μ—«„π‚√ßæ¬“∫“≈(1) √âÕ¬≈– 7 „π
ºŸâªÉ«¬πÕ°(1) ºŸâªÉ«¬Õ“®¡’¿“«–‡√◊ÈÕ√—ß ‚¥¬
‰¡à¡’Õ“°“√º‘¥ª°μ‘„¥Ê ∑”„Àâ‰¡à‰¥â√—∫°“√
«‘π‘®©—¬·≈–√—°…“ À√◊Õ¡’Õ“°“√‡©’¬∫æ≈—π
√ÿπ·√ß¡“°®π·°â‰¢‰¡à∑—π∂÷ß¢—Èπ™—°À¡¥ μ‘
´÷ËßÀ“°√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥πâÕ¬°«à“ 105
milliequivalents per liter (mEq/L) ¡’
Õ—μ√“°“√μ“¬∂÷ß√âÕ¬≈– 50(2)     ¿“«–‚´‡¥’¬¡
„π‡≈◊Õ¥μË”‡°‘¥‰¥âÀ≈“¬ “‡Àμÿ °“√√—°…“
μâÕßÀ“ “‡ÀμÿÀ≈—° ‡æ◊ËÕμ—¥ ‘π„®·°â‰¢
¿“«–¥—ß°≈à“«‰¥â∂Ÿ°μâÕß ÷́Ë ß°“√·°â‰¢
√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥ μâÕß‰¡à™â“À√◊Õ‡√Á«
®π‡°‘π‰ª ‡æ√“–Õ“®∑”„Àâ‡°‘¥¿“«– osmotic
demyelination syndrome ´÷Ëß∫∑§«“¡π’È®–
π”‡ πÕ°“√«‘π‘®©—¬·≈–°“√√—°…“∑’Ë‡À¡“–
 ¡μàÕ‰ª(3)

§«“¡À¡“¬

¿ “ « – ‚ ´ ‡ ¥’ ¬ ¡ „ π ‡ ≈◊ Õ ¥ μË”
(hyponatremia) À¡“¬∂÷ß¿“«–∑’Ë¡’√–¥—∫
‚´‡¥’¬¡„π‡≈◊Õ¥μË”°«à“ 135 mEq/L ‚¥¬
ª√‘¡“≥‚´‡¥’¬¡‚¥¬√«¡„π√à“ß°“¬Õ“®¢“¥
ª°μ‘ À√◊Õ‡°‘π°Á‰¥â ·μàº≈μ√«®∑“ßÀâÕß
ªØ‘∫—μ‘°“√«—¥√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥‰¥â√–¥—∫
μË”(4)

Õ“°“√·≈–Õ“°“√· ¥ß

„πºŸâªÉ«¬∑’Ë¡’Õ“°“√ ¡—°‡°‘¥®“°°“√
¡’√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥μË”¡“°À√◊ÕμË”Õ¬à“ß
√«¥‡√Á«‡©’¬∫æ≈—π  ∑”„Àâ¡’°“√≈¥≈ß¢Õß
osmolality πÕ°‡´≈≈å ‡´≈≈å∫«¡·≈–∑”
Àπâ“∑’Ëº‘¥ª°μ‘ ‚¥¬‡©æ“–„π‡´≈≈å ¡Õß
·μà„π√–¬–‡√◊ÈÕ√—ß √à“ß°“¬®–ª√—∫μ—«¥â«¬°“√
‡§≈◊ËÕπ¬â“¬ “√μà“ßÊÕÕ°¡“πÕ°‡´≈≈å‡æ◊ËÕ
≈¥ osmotic gradient ·≈–≈¥¿“«– ¡Õß
∫«¡ ∑”„Àâ‰¡à¡’Õ“°“√· ¥ßº‘¥ª°μ‘À√◊Õ
¡’‡æ’¬ß‡≈Á°πâÕ¬(5)·∫àß√–¥—∫§«“¡√ÿπ·√ß
¢ÕßÕ“°“√μ“¡√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥(6)

¥—ßπ’È§◊Õ √–¥—∫πâÕ¬ (mild) ¡’‚´‡¥’¬¡„π
‡≈◊Õ¥ 130-135 mEq/L √–¥—∫ª“π°≈“ß
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(moderate) ¡’‚´‡¥’¬¡„π‡≈◊Õ¥ 125-129
mEq/L ·≈–√–¥—∫√ÿπ·√ß¡“° (profound)
¡’‚´‡¥’¬¡„π‡≈◊Õ¥πâÕ¬°«à“ 125 mEq/L
√à“ß°“¬· ¥ßÕ“°“√¥—ßπ’È§◊Õ √–¥—∫πâÕ¬
(mild) ‰¥â·°à ‡∫◊ËÕÕ“À“√ §≈◊Ëπ‰ â Õ“‡®’¬π
ÕàÕπ‡æ≈’¬ ª«¥»’√…– ¢“¥ ¡“∏‘ ¡÷πßß
§«“¡®”‡ ◊ËÕ¡ μ–§√‘« √–¥—∫√ÿπ·√ß (severe)
‰¥â·°à  —∫ π À≈Õπ ÷́¡ °≈—Èπªí  “«–
À√◊ÕÕÿ®®“√–‰¡à‰¥â √–∫∫À“¬„®≈â¡‡À≈« ™—°
‚§¡à“ ‚¥¬Õ“°“√ ¡Õß∫«¡ ™—° À¡¥ μ‘

‚¥¬∑—Ë«‰ªºŸâªÉ«¬∑’Ë¡’‚´‡¥’¬¡„π‡≈◊Õ¥
μË”‡√◊ÈÕ√—ß ¡—°· ¥ßÕ“°“√‰¡à¡“° ‰¡à°àÕ
ªí≠À“°—∫ºŸâªÉ«¬ ·μàÀ“°ª≈àÕ¬‰«âÕ“®∑”„Àâ
¡’°“√∑√ßμ—«º‘¥ª°μ‘ ‚¥¬‡©æ“–°“√‡¥‘π∑’Ë
º‘¥ª°μ‘ ‡°‘¥¿“«–°√–¥Ÿ°æ√ÿπ °√–¥Ÿ°À—°
À°≈â¡‰¥âßà“¬ ¡’°“√√—∫√Ÿâ∑’Ë≈¥≈ß §«“¡®”
‡ ◊ËÕ¡ ¢“¥ ¡“∏‘ ·≈–‡ ’Ë¬ßμàÕ°“√‡ ’¬™’«‘μ
‰¥â(7) ‚¥¬¡“°Õ“°“√¢Õß‚´‡¥’¬¡„π‡≈◊Õ¥μË”
®–‡°‘¥‡¡◊ËÕ√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥μË”°«à“ 120
mEq/L(8) º≈·∑√°´âÕπÕ¬à“ß‡©’¬∫æ≈—π‡°‘¥
‡¡◊ËÕ√–¥—∫‚´‡¥’¬¡≈¥≈ß¡“°°«à“ 12 mEq/L
μàÕ«—π ·≈–‡°‘¥¢÷Èπ¿“¬„π‡«≈“πâÕ¬°«à“
48 ™—Ë«‚¡ß(9) ¿“«–©ÿ°‡©‘π®“°‚´‡¥’¬¡μË”
(Emergency condition) ‡°‘¥‡¡◊ËÕ√–¥—∫
‚´‡¥’¬¡„π‡≈◊Õ¥μË”°«à“ 115 mEq/L √à«¡°—∫
Õ“°“√√ÿπ·√ß‡™àπ severe dehydration,
hypotension /shock(8)

°“√§«∫§ÿ¡ ¡¥ÿ≈¢ÕßπÈ”·≈–‡°≈◊Õ·√à

„πºŸâªÉ«¬¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”

 “√πÈ”„π√à“ß°“¬°√–®“¬Õ¬Ÿà∑—Èß„π
‡´≈≈å (intracellular fluid, ICF) ·≈–πÕ°
‡´≈≈å (extracellular fluid, ECF) πÈ”πÕ°
‡´≈≈åª√–°Õ∫¥â«¬πÈ”„πÀ≈Õ¥‡≈◊Õ¥·≈–πÈ”
√–À«à“ß‡´≈≈å ‚´‡¥’¬¡‡ªìπμ—«∑”≈–≈“¬„π
πÈ”πÕ°‡´≈≈å  à«π„π‡´≈≈å¡’‚æ·∑ ‡´’¬¡
‡ªìπμ—«∑”≈–≈“¬(10)‚´‡¥’¬¡®÷ß‡ªìπμ—«™à«¬
°”Àπ¥ tonicity À√◊Õ osmolality ¢Õß
‡≈◊Õ¥„Àâ§ß∑’Ë ́ ÷Ëß¡’§à“ 285-295 milliosmoles/
kg of water (mOsm/kg πÈ”) ·≈–‡ªìπ
effective osmole ´÷Ëß¡’§ÿ≥ ¡∫—μ‘ºà“π
‡¢â“ÕÕ°‡´≈≈å‰¥â¬“° ∑”„Àâ‡°‘¥§«“¡·μ°
μà“ß§«“¡‡¢â¡¢âπ¢ÕßπÈ”√–À«à“ß¿“¬„π·≈–
¿“¬πÕ°‡´≈≈å ¡’º≈μàÕ°“√°√–®“¬πÈ”
„π à«πμà“ßÊ °“√‡ª≈’Ë¬π¢Õß‚´‡¥’¬¡®÷ß¡’
§«“¡ ”§—≠μàÕª√‘¡“≥πÈ”πÕ°‡´≈≈å ·≈–
¡’º≈μàÕ§à“ osmolality ¢Õß‡≈◊Õ¥(5)

‚¥¬ª°μ‘√à “ß°“¬§«∫§ÿ¡√–¥—∫
‚´‡¥’¬¡ºà“π∑“ß√–∫∫ ”§—≠ 2  à«π ‰¥â·°à
1) osmoregulation ‡ªìπ√–∫∫§«∫§ÿ¡
ª√‘¡“≥πÈ”πÕ°‡´≈≈å ‚¥¬º≈¢Õß osmolality
„πæ≈“ ¡“ ºà“πμ—«√—∫°“√°√–À“¬πÈ”
(thirst receptor) ·≈– osmoreceptor
∑’Ë ¡Õß à«π hypothalamus ´÷Ëß‡°’Ë¬«¢âÕß
°—∫°“√À≈—Ëß antidiuretic hormone (ADH)
·≈–°√–∫«π°“√¥Ÿ¥°≈—∫À√◊Õ¢—∫πÈ”∑’Ë ‰μ
¡’º≈μàÕ urine osmolality ·≈– water intake
2) volume regulation ‡ªìπ√–∫∫§«∫§ÿ¡
‚´‡¥’¬¡„π√à“ß°“¬ ‚¥¬º≈¢Õßª√‘¡“≥
 “√πÈ”„π√–∫∫‰À≈‡«’¬π (ef fect ive
circulatory volume; ECV) ºà“πμ—«√—∫
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volume receptor À√◊Õ baroreceptor
∑’Ëμ”·Àπàß venous stretch receptor,
carotid sinus, aortic arch, afferent
arteriole, atrium ·≈–∑”ß“πºà“π√–∫∫¢Õß
renin angiotensin-alodosterone (RAS)
system, ª√– “∑´‘¡æ“‡∑μ‘° ·≈– natriuretic
hormone √à«¡°—∫ autoregulation ∑’Ë‰μ
¡’º≈À≈—°μàÕ urine sodium ·≈– urine
osmolality √–∫∫π’È¬—ß¡’º≈°√–μÿâπ°“√À≈—Ëß
ADH ¥â«¬·μàμâÕß¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß
ECV ¡“°°«à“√âÕ¬≈– 5-10(5,11)

°≈‰°·√°¢Õß°“√§«∫§ÿ¡‚´‡¥’¬¡
ºà “π ¡¥ÿ≈πÈ”·≈– ‡°≈◊Õ·√à „π√à “ ß°“¬
‡°’Ë¬«¢âÕß°—∫ ¡Õß à«π hypothalamus
·≈–μàÕ¡ pituitary ‚¥¬ hypothalamus ¡’
π‘«‡§≈’¬ ∑’Ë™◊ËÕ«à“ paraventricular nucleus
·≈– supraoptic nucleus „Àâ axon ≈ß¡“∑’Ë
μàÕ¡ pituitary  à«πÀ≈—ß ‡¡◊ËÕ∂Ÿ°°√–μÿâπ®–
À≈—ËßŒÕ√å‚¡π antidiuretic hormone (ADH)
À√◊Õ arginine vasopressin ∑’Ë‡°’Ë¬«¢âÕß°—∫
°“√ª√—∫ ¡¥ÿ≈πÈ”·≈– osmolality °≈‰°°“√
∑”ß“π ‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß plasma
osmolality (‡æ‘Ë¡¢÷Èπ)  àß —≠≠“≥‰ª∑’Ë
osmoreceptor  ¡Õß à«π hypothalamus
°√–μÿâπ°“√À≈—Ëß ADH ®“°ª≈“¬ª√– “∑
„πμàÕ¡ pituitary  à«πÀ≈—ß ADH À≈—Ëß Ÿà
°√–· ‡≈◊Õ¥ ‰ª®—∫°—∫ receptor 2 ™π‘¥∑’Ë
 ”§—≠ §◊Õ V1a receptor ·≈– V2 receptor
V1a receptor Õ¬Ÿà„πÀ≈Õ¥‡≈◊Õ¥ arterioles
∑”„ÀâÀ≈Õ¥‡≈◊Õ¥À¥μ—« º≈‡æ‘Ë¡§«“¡¥—π
‡≈◊Õ¥ V2 receptor „π∑àÕ‰μ‡æ‘Ë¡°“√
· ¥ßÕÕ°¢Õß water channels ∑’Ëº‘«‡´≈≈å
∑àÕ‰μ ‡æ‘Ë¡°“√¥Ÿ¥°≈—∫πÈ”·≈–‚´‡¥’¬¡

∑’Ë collecting duct(12) ¢≥–‡¥’¬«°—π°≈‰°
°Á°√–μÿâπ„Àâ‡°‘¥°“√°√–À“¬πÈ”„Àâ√à“ß°“¬
¥◊Ë¡πÈ”¡“°¢÷Èπ ‡æ◊ËÕ≈¥ plasma osmolality
≈ß‡ªìπª°μ‘(11)

°≈‰°∑’Ë Õß„π°“√§«∫§ÿ¡‚´‡¥’¬¡
ºà“π∑“ß ¡¥ÿ≈πÈ”„π√à“ß°“¬ §◊Õ ª√‘¡“≥
 “√πÈ”„π√–∫∫‰À≈‡«’¬π À√◊Õ “√πÈ”„π
À≈Õ¥‡≈◊Õ¥ (effective circulatory volume,
ECV) À“°√à“ß°“¬¢“¥πÈ” ª√‘¡“≥ “√πÈ”
„π√–∫∫‰À≈‡«’¬π≈¥≈ß (ECV depletion)
°√–μÿâπ baroreceptor ∑’ËÕ¬Ÿà∫√‘‡«≥ carotid
sinus, aortic arch, glomerular arterioles,
cardiac left atrium ‡¡◊ËÕ receptor ‡À≈à“π’È
∂Ÿ°°√–μÿâπ√à“ß°“¬®–¡’°“√‡ª≈’Ë¬π·ª≈ß
∑—Èß∑“ß√–∫∫ª√– “∑Õ—μ‚π¡—μ‘·≈–√–∫∫
ŒÕ√å‚¡π ‡æ◊ËÕ§«∫§ÿ¡°“√¢—∫‚´‡¥’¬¡∑“ß‰μ
„Àâ‡À¡“– ¡ ‚¥¬ receptor ∑’Ë‰μÕÕ°ƒ∑∏‘Ï
ºà“π sympathetic nervous system (SNS)
·≈– Renin-angiotensin-aldosterone
system (RAAS) ®–¡’°“√À≈—Ëß renin ´÷Ëß
‡ª≈’Ë¬π angiotensinogen ‡ªìπ angiotensin
I ·≈–‡ª≈’Ë¬πμàÕ‰ª‡ªìπ angiotensin II
´÷Ëß angiotensin II ®–‰ª°√–μÿâπ°“√À≈—Ëß
aldosterone ´÷Ë ß √â“ß∑’ËμàÕ¡À¡«°‰μ
aldosterone ÕÕ°ƒ∑∏‘Ï∑”„Àâ‰μ‡æ‘Ë¡°“√
¥Ÿ¥´÷¡°≈—∫¢Õß‚´‡¥’¬¡ „π¢≥–∑’Ë receptor
∑’ËÀ—«„® myocardium atrium ≈¥°“√μ÷ßμ—«
≈¥°“√À≈—Ëß atrial natriuretic peptide
(ANP) ∑”„Àâ≈¥°“√¢—∫‚´‡¥’¬¡ÕÕ°∑“ß‰μ
πÕ°®“°π’È°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥πÈ”
¡“°°«à“√âÕ¬≈– 10 ®–°√–μÿâπ‡´≈≈å∫√‘‡«≥
paraventricular nuclei „ÀâÀ≈—Ëß ADH
¥â«¬(1)
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®–‡ÀÁπ‰¥â«à“ ¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥
‡°’Ë ¬«¢âÕß°—∫°“√§«∫§ÿ¡ ¡¥ÿ≈πÈ”·≈–
‚´‡¥’¬¡ ÷́Ëß —¡æ—π∏å°—∫°“√À≈—Ëß ADH ®“°
§«“¡‰«¢Õß plasma osmolality ∑’Ë ¡Õß
 à«π hypothalamus μàÕ¡ pituitary ·≈–
°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥ “√πÈ”„π√–∫∫
‰À≈‡«’¬π (ECV) „π¿“«–ºŸâªÉ«¬ª°μ‘
osmolality „πæ≈“ ¡“μË” ®–‰¡à¡’°“√À≈—Ëß
ADH ·μà„πºŸâªÉ«¬∫“ßª√–‡¿∑ ·¡â osmolality
„πæ≈“ ¡“μË” °≈—∫¡’°“√°√–μÿâπ°“√À≈—Ëß
ADH ‡™àπ ºŸâªÉ«¬¡–‡√ÁßªÕ¥™π‘¥ small cell
carcinoma ¡’°“√°√–μÿâπ V1 receptor ·≈–
V2 receptor ¡“° ‡°‘¥§«“¡¥—π‡≈◊Õ¥ Ÿß
·≈–¡’πÈ”§—Ëß„π√à“ß°“¬¡“°®π∫«¡ ·≈–¡’
‚´‡¥’¬¡„π‡≈◊Õ¥μË” (hyponatremia) ®“°
°“√∑’Ë‚´‡¥’¬¡∂Ÿ°‡®◊Õ®“ß¥â«¬πÈ” ÷́Ëß„π°√≥’π’È
‡ªìπÀπ÷Ëß„π¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË” ª√–‡¿∑
syndrome of inappropriate ADH
(SIADH) (12) À√◊ÕºŸâªÉ«¬∑’Ë¡’ ef fective
circulatory volume depletion ‡™àπ ºŸâªÉ«¬
¢“¥πÈ” ∑”„Àâ¡’°“√À≈—Ëß¢Õß ADH ‰μ¥Ÿ¥
°≈—∫‚´‡¥’¬¡·≈–‡°Á∫πÈ”°≈—∫¡“°¢÷Èπ ¢—∫πÈ”
ÕÕ°®“°√à“ß°“¬≈¥≈ß (water retention) ‡°‘¥
¿“«–‚´‡¥’¬¡μË” À“°¡’¿“«–‚æ·∑ ‡ ’́¬¡
„π‡≈◊Õ¥μË”√à «¡¬‘Ë ß°√–μÿâπ„Àâ ‡°‘¥¿“«–
‚´‡¥’¬¡„π‡≈◊Õ¥μË”®“°°“√∑’Ë‚æ·∑ ‡ ’́¬¡
ÕÕ°®“°‡´≈≈å·≈°‡ª≈’Ë¬π‚´‡¥’¬¡‡¢â“‡´≈≈å
‡æ◊ËÕ√—°…“ electroneutrality ‰«â(1)

°“√«‘π‘®©—¬

 “‡Àμÿ¢Õß¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”
‡°‘¥‰¥âÀ≈“¬ “‡Àμÿ μ—Èß·μà¡’ “√∫“ß™π‘¥
„πæ≈“ ¡“®”π«π¡“° ‡™àπ ‰¢¡—π
‰μ√°≈’‡´Õ‰√¥å À√◊Õ‚ª√μ’π ∑”„Àâ«—¥‰¥â§à“
‚´‡¥’¬¡„π‡≈◊Õ¥μË” (pseudohyponatremia)
À√◊Õ¡’ “√∑’Ë¡’§«“¡‡¢â¡¢âπ Ÿß ¥÷ßπÈ”ÕÕ°
¡“πÕ°‡´≈≈å ‡®◊Õ®“ß„Àâ‚´‡¥’¬¡μË” ‡™àπ
¿“«– hyperglycemia (hyperosmolar
hyponatremia) °“√¥◊Ë¡πÈ”¡“°‡°‘π°«à“∑’Ë‰μ
¢—∫ÕÕ°‰¥â∑—π ¥◊Ë¡‡∫’¬√å¡“°‡ªìπ‡Àμÿ„Àâ
ª√‘¡“≥πÈ”¡“°‡°‘π ‰μ«“¬ ‰¥â√—∫¬“¢—∫
ªí  “«– Õ“‡®’¬π¡“° ∑âÕß√à«ß¡“° ¿“«–
‰μ‰¡à “¡“√∂‡°Á∫°—°‚´‡¥’¬¡‰«â‰¥â (‰¥â·°à
Addisonûs disease, hyporeninemic
hypoaldosteronism, renal salt wasting
syndrome œ≈œ) ‚√§‡®Á∫ªÉ«¬‡√◊ÈÕ√—ß (‰¥â·°à
congestive hear t failure, cirrhosis,
nephrotic syndrome œ≈œ) ‡ªìπμâπ(9,13)

¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË” «‘π‘®©—¬
‰¥â®“°¢âÕ¡Ÿ≈°“√ —́°ª√–«—μ‘ μ√«®√à“ß°“¬
μ√«®º≈∑“ßÀâÕßªØ‘∫—μ‘°“√ °“√´—°ª√–«—μ‘
ª√–‡¡‘πª√‘¡“≥πÈ”·≈–‚´‡¥’¬¡∑’Ë ‰¥â√—∫
·≈–¢—∫ÕÕ° ª√–«—μ‘πÈ”Àπ—°μ—« ª√–«—μ‘‚√§
À√◊ÕÕ“°“√∑’Ë∫àß∫Õ°∂÷ß¿“«–‚´‡¥’¬¡„π
‡≈◊Õ¥μË” ‡™àπ °“√Õ“‡®’¬π¡“° ∂à“¬Õÿ®®“√–
‡À≈«‡√◊ÈÕ√—ß ªí  “«–¡“° ª√–«—μ‘‚√§À—«„®
‚√§‰μ ª√–«—μ‘°“√„™â¬“ ‡ªìπμâπ °“√μ√«®
√à“ß°“¬ «—¥™’æ®√ §«“¡¥—π‚≈À‘μ∑à“πÕπ/
∑à“π—Ëß jugular venous pressure (JVP)
‡¬◊ËÕ∫ÿª“°≈‘Èπ ·≈– skin turgor °“√μ√«®
º≈∑“ßÀâÕßªØ‘∫—μ‘°“√ §à“‚´‡¥’¬¡„π‡≈◊Õ¥
‚´‡¥’¬¡„πªí  “«– osmolality „π‡≈◊Õ¥
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§à“¬Ÿ‡√’¬ (BUN;Blood Urea Nitrogen) ¬Ÿ√‘°
§√’Õ–μ‘π‘π (Cr;serum creatinine) °≈Ÿ‚§ 
‡ªìπμâπ ‚¥¬°“√«‘π‘®©—¬Õ“»—¬¢âÕ¡Ÿ≈À≈“¬
 à«πª√–°Õ∫°—π ‡™àπ ¿“«–‚´‡¥’¬¡„π
‡≈◊Õ¥μË” ª√–‡¿∑¢“¥‚´‡¥’¬¡ ÷́Ëßæ∫„π
ºŸâªÉ«¬∑’Ë¡’ ECF ≈¥≈ß √à«¡°—∫ª√–«—μ‘‚√§‰μ
´÷Ëß¡’°“√°√Õß¢ÕßÀπà«¬‰μ≈¥≈ß ‰¡à “¡“√∂
¢—∫πÈ”ÕÕ°®“°√à“ß°“¬‰¥â √à«¡°—∫ª√–«—μ‘
°“√ Ÿ≠‡ ’¬ “√πÈ” JVP πâÕ¬°«à“ 2
‡´πμ‘‡¡μ√ ·≈–¡’ orthostatic hypotension
Õ“®æ∫ BUN/Cr ratio ·≈–¬Ÿ√‘°„π‡≈◊Õ¥
∑’Ë‡æ‘Ë¡¢÷Èπ ‡ªìπμâπ(6)

§à“ osmolality „π‡≈◊Õ¥ (plasma
osmolality; Posm) ‡ªìπ§«“¡‡¢â¡¢âπ
μ—«∑”≈–≈“¬À√◊ÕÕπÿ¿“§∑’ËÕ¬Ÿà„ππÈ” ‡™àπ
‚´‡¥’¬¡ ‚æ·∑ ‡´’¬¡ ‡ªìπμâπ ¡’Àπà«¬‡ªìπ
milliosmoles/kg of water (mOsm/kg
H

2
O)(10) §”π«≥®“° Ÿμ√ Posm = (2 x

plasma [Na] + (plasma glucose /18)
+(BUN /2.8) ‚¥¬∑—Ë«‰ª §à“°≈Ÿ‚§  (plasma
glucose) ·≈– BUN ¡’º≈μàÕ§à“ plasma
osmolality ‰¡à¡“°π—° (¬°‡«âπ ºŸâªÉ«¬
‡∫“À«“π∑’Ë¡’πÈ”μ“≈„π‡≈◊Õ¥ Ÿß)  à«πºŸâªÉ«¬
‰μ«“¬∑’Ë¡’ BUN  Ÿß ‰¡à§àÕ¬¡’º≈¡“°
‡æ√“–¬Ÿ‡√’¬ °√–®“¬μ—«‰¥â¥’„π∑ÿ° à«π¢Õß
√à“ß°“¬ ‰¡à‡°‘¥§«“¡·μ°μà“ß tonicity
¥—ßπ—Èπ osmolality „π‡≈◊Õ¥®÷ß¡’§à“‡∑à“°—∫
 Õß‡∑à“¢Õß‚´‡¥’¬¡„π‡≈◊Õ¥ „πºŸâªÉ«¬∑’Ë¡’
‚´‡¥’¬¡μË”°Á®–¡’ osmolality „π‡≈◊Õ¥μË”
‰ª¥â«¬ ¡’§à“πâÕ¬°«à“§à“ª°μ‘ (§à“ª°μ‘
plasma osmolality Õ¬Ÿà∑’Ë 275-290 mOsm/
kg)     §à“¬Ÿ‡√’¬„π‡≈◊Õ¥ (BUN; Blood Urea
Nitrogen)     ‡ªìπ‰ªμ“¡ ¡°“√ Ÿμ√∑’Ë°≈à“«

·≈â«¢â“ßμâπ §à“ osmolality „π‡≈◊Õ¥ ¢Õß
ºŸâªÉ «¬‚´‡¥’¬¡„π‡≈◊Õ¥μË”∫“ßª√–‡¿∑
‡™àπ SIADH ®–¡’§à“¬Ÿ‡√’¬μË”°«à“ 5 mg/dl
´÷Ëß¡“®“°°“√¢—∫¬Ÿ‡√’¬∑“ßªí  “«–     §à“¬Ÿ√‘°

„π‡≈◊Õ¥ ºŸâªÉ«¬¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”
∫“ßª√–‡¿∑ ‡™àπ SIADH ®–¡’§à“¬Ÿ√‘°μË”°«à“
4 mg/dl ®“°°“√≈¥≈ß¢Õß°“√∑”ß“π¢Õß
proximal tubular cell „π°“√¥Ÿ¥°≈—∫‚´‡¥’¬¡
∑”„Àâ‡æ‘Ë¡°“√¢—∫¬Ÿ√‘°ÕÕ°∑“ßªí  “«–(14)

§à“‚´‡¥’¬¡„πªí  “«– (urine sodium ;U
Na
)

¡’Àπà«¬‡ªìπ mEq/L À√◊Õ mmol/L „™â
ª√–‡¡‘π ¡¥ÿ≈¢Õß‚´‡¥’¬¡„π√à“ß°“¬·≈–
volume status §à“ U

Na
 ∑’ËμË”°«à“ 30 mEq/L

· ¥ß«à“ √à“ß°“¬¡’ª√‘¡“≥ “√πÈ”„π√–∫∫
‰À≈‡«’¬π (ECV) ≈¥≈ß ¢≥–∑’Ë√à“ß°“¬
¢“¥ “√πÈ” „π≈—°…≥– Ÿ≠‡ ’¬πÈ”∑“ßÕ◊Ëπ
∑’Ë‰¡à„™à∑“ß‰μ ‡™àπ GI tract, skin, third
space loss À√◊Õ‚´‡¥’¬¡„πªí  “«–μË”®“°
°“√‚√§μ—∫·¢Áß À—«„®«“¬ À√◊Õ°≈ÿà¡Õ“°“√
‚ª√μ’π√—Ë«„πªí  “«– ‡ªìπμâπ  à«π§à“ U

Na
 ∑’Ë

 Ÿß°«à“ 30 mEq/L · ¥ß«à“ √à“ß°“¬¡’
ª√‘¡“≥ “√πÈ”„π√–∫∫‰À≈‡«’¬π‡æ’¬ßæÕ·≈â«
À√◊Õ¡’°“√ Ÿ≠‡ ’¬‚´‡¥’¬¡∑“ß‰μ ´÷Ëß‰μ
‰ ¡à   “ ¡ “ √ ∂ °— ° ‡ °Á ∫ ‚ ´ ‡ ¥’ ¬ ¡ ‰ ¥â ¥’ ( 3 , 6 )

§à “ osmolal i ty  „πªí  “«– (ur ine
osmolality; Uosm) ¡’Àπà«¬‡ªìπ mOsm/kg
H

2
O À√◊Õ mOsm/L „™âª√–‡¡‘π§«“¡

 “¡“√∂„π°“√¢—∫πÈ”∑“ß‰μ À“° Uosm
πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 100 mOsm/kg H

2
O

· ¥ß«à“‰μ¢—∫πÈ”‰¥âª°μ‘ ·μàª√‘¡“≥πÈ”
∑’Ë√à“ß°“¬‰¥â√—∫‡°‘π°«à“∑’Ë‰μ®–¢®—¥ÕÕ°‰¥â
∑”„Àâªí  “«–‡®◊Õ®“ß æ∫„πºŸâªÉ«¬∑’Ë¥◊Ë¡πÈ”
¡“°‰ª (pr imary polydipsia) À√◊Õ
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¥◊Ë¡‡∫’¬√å¡“°‰ª (Beer potomania) À“°
Uosm ¡“°°«à“ 100 mOsm/kg H

2
O · ¥ß

«à“°“√¢—∫πÈ”¢Õß‰μº‘¥ª°μ‘ ‡™àπºŸâªÉ«¬‰μ«“¬

ºŸâ∑’Ë¡’°“√≈¥≈ß¢Õß ECV  ºŸâªÉ«¬ª√–‡¿∑
SIADH ‡ªìπμâπ(6)

√Ÿª∑’Ë 1          ª√–‡¿∑¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”(5,6,15)

(§”¬àÕ TBW;total body water, TB Na;total body sodium, UNa;urine sodium Àπà«¬
mEq/L , Uosm;urine osmolality Àπà«¬ mOsm/kg H

2
O,Posm;Plasma osmolality  Àπà«¬

mOsm/kg H
2
O )
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°“√·∫àßª√–‡¿∑¿“«–‚´‡¥’¬¡
„π‡≈◊Õ¥μË” Õ“»—¬ plasma osmolality,
urine osmolality ·≈– volume status
ª√–°Õ∫ ¥—ß√Ÿª∑’Ë 1 ‚¥¬¿“«–‚´‡¥’¬¡
„π‡≈◊Õ¥μË” ·∫àßÕÕ°‰¥â‡ªìπ 2 ·∫∫(9) §◊Õ
Non-hypoosmolar hyponatremia ·≈–
Hypoosmolar hyponatremia ¥—ßπ’È
1) Non-hypoosmolar hyponatremia

æ∫‚´‡¥’¬¡„π‡≈◊Õ¥μË” ·μà plasma
osmolality ‰¡àμË” ‰¥â·°à

1.1) Pseudohyponatremia  ‡ªìπ
¿“«–∑’Ë¡’‚´‡¥’¬¡„π‡≈◊Õ¥μË” ·μà plasma
osmolality ª°μ‘ ¡’§à“ 280-290 mOsm/
kg æ∫„πºŸâ ¡’¿“«–‰¢¡—π„π‡≈◊Õ¥ Ÿ ß
(hypertriglyceridemia) ¡“°°«à“ 1,500
¡‘≈≈‘°√—¡/‡¥ ‘́≈‘μ√ À√◊Õ‚ª√μ’π„π‡≈◊Õ¥ Ÿß
(hyperproteinemia) ∑’Ëæ∫„π‚√§ multiple
myeloma À√◊ Õ ‰¥â √— ∫ intravenous
immunoglobulin  ∑”„Àâμ√«®‚´‡¥’¬¡¥â«¬«‘∏’
flame photometry À√◊Õ indirect ion
specific electrode ‰¥â§à“μË” (μâÕßμ√«®
¥â«¬«‘∏’ direct ion specific electrode
∂÷ß®–‰¥â§à“ª°μ‘)(6)  à«π°“√„™â “√πÈ”∑’Ë‡ªìπ
glycine À√◊Õ sorbitol °Á∑”„Àâ‡°‘¥ plasma
osmolality ª°μ‘‰¥â™à«ß·√° (·μà¿“¬À≈—ß
°Á‡°‘¥ plasma osmolality μË”≈ß)(9)

1.2) Hypertonic hyponatremia
À√◊Õ hyperosmolar hyponatremia ‡ªìπ
¿“«–∑’Ë¡’‚´‡¥’¬¡„π‡≈◊Õ¥μË” ·μà plasma
osmolality  Ÿß ‚¥¬¡’§à“¡“°°«à“ 290 mOsm/
kg πÈ”®–‡§≈◊ËÕπÕÕ°®“°‡´≈≈å ‡¢â“¡“„ππÈ”
πÕ°‡´≈≈å (ECF) ∑”„Àâ‡´≈≈å‡À’Ë¬« ·≈–
‚´‡¥’¬¡„π‡≈◊Õ¥μË” (translocational À√◊Õ

dilutional hyponatremia) æ∫„πºŸâªÉ«¬∑’Ë¡’
πÈ”μ“≈„π‡≈◊Õ¥ Ÿß À√◊Õ‰¥â√—∫ hypertonic
mannitol, glycerol ,sorbitol ,contrast media
À√◊Õ “√∑’Ë¡’§«“¡‡¢â¡¢âπ Ÿß´÷Ëß‡æ‘Ë¡ plasma
osmolality(6,9)

2) Hypoosmolar hyponatremia
‡ªìπ¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”∑’Ë·∑â®√‘ß

(true hyponatremia) §◊Õ¡’√–¥—∫‚´‡¥’¬¡„π
‡≈◊Õ¥μË” ·≈– plasma osmolality μË”°«à“
275-280 mOsm/kg ¡’ 2 ª√–‡¿∑(9) §◊Õ

2.1) ‰μ¢—∫πÈ”‰¥âª°μ‘ ·μàª√‘¡“≥
πÈ”∑’Ë√à“ß°“¬‰¥â√—∫¡“°‡°‘π°«à“∑’Ë‰μ®–¢®—¥
ÕÕ°‰¥â  (osmoregulation ª°μ‘)  ª√–‡¡‘π
¥â«¬§à“ urine osmolality (Uosm)  ‚¥¬¡’§à“
Uosm πâÕ¬°«à“ 100     mOsm/kg æ∫„π
ºŸâªÉ«¬¥◊Ë¡πÈ”¡“° (primary polydipsia)
‚¥¬‡©æ“–„πºŸâªÉ«¬®‘μ‡«™ (psychogenic
polydipsia) ´÷Ëß¥◊Ë¡πÈ”¡“°∂÷ß 15-20 ≈‘μ√
μàÕ«—π(1) À√◊ÕºŸâ∑’Ë°‘π solute πâÕ¬‡°‘π‰ª
(low solute intake) ®π∑”„Àâ solute
‰¡à‡æ’¬ßæÕ∑’Ë®–¢—∫ free water ∑’Ë‰¥â√—∫‡°‘π
ÕÕ°¡“‰¥â ‡™àπ‰¡à√—∫ª√–∑“π‡°≈◊Õ·√à ‚ª√μ’π
·μà√—∫ª√–∑“π§“√å‚∫‰Œ‡¥√μ À√◊Õ ¥◊Ë¡‡∫’¬√å
¡“°‚¥¬‰¡à‰¥â√—∫ª√–∑“πÕ“À“√ (beer
potomania)(16)

2.2) ‰ μ º‘ ¥ ª ° μ‘ „ π ° “ √ ¢— ∫ πÈ”
¢—∫πÈ”ÕÕ°πâÕ¬°«à“∑’Ë§«√®–‡ªìπ ∑”„Àâ
ªí  “«–‰¡à ‡®◊Õ®“ß (osmoregulation
‰¡àª°μ‘) ‚¥¬ª°μ‘‡¡◊ËÕ‚´‡¥’¬¡„π‡≈◊Õ¥μË”
®–¡’ hypoosmolality ‰ª¬—∫¬—Èß°“√º≈‘μ·≈–
À≈—ËßŒÕ√å‚¡π ADH ‰μ∑’Ëª°μ‘®–¢—∫ªí  “«–
∑’Ë‡®◊Õ®“ßÕÕ°¡“‰¥â ·μà„π°√≥’π’È‰μº‘¥ª°μ‘
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∑”„Àâªí  “«–‰¡à‡®◊Õ®“ß  à«π„À≠à‡°‘¥®“°
ADH À≈—Ëß„π°√–· ‡≈◊Õ¥ ÷́Ëß¡“®“°°“√
°√–μÿâπ∑“ß baroreceptor À√◊Õ°√–μÿâπ°“√
À≈—Ëß ADH ‰¥â‚¥¬μ√ß (non-baroreceptor)
‡™àπ„π SIADH(16) ∑”„Àâ¡’§à“ urine osmolality
¡“°°«à“ 100 mOsm/kg ·∫àß§«“¡º‘¥ª°μ‘
¢Õß urine dilution ‰¥â 3 ª√–‡¿∑ ‚¥¬
¥Ÿ®“°¿“«–ª√‘¡“≥πÈ”πÕ°‡´≈≈å (ECF)
´÷Ëß‡ªìπ volume status ¢ÕßºŸâªÉ«¬(9)  §◊Õ

2.2.1) Hypovolemia
hyponatremia(9)      ‡ªìπ¿“«–¢“¥ “√πÈ”
(ECF μË”) ®“°°“√ Ÿ≠‡ ’¬πÈ” ·≈–‚´‡¥’¬¡
·μàª√‘¡“≥πÈ”¡“°°«à“ª√‘¡“≥‡°≈◊Õ∑’Ë¡’Õ¬Ÿà
∑”„Àâ‡°‘¥‚´‡¥’¬¡„π‡≈◊Õ¥μË” ‰ª°√–μÿâπ°“√
 √â“ß·≈–À≈—Ëß ADH ºà“π∑“ß baroreceptor
√à«¡°—∫‰μ¥Ÿ¥°≈—∫ “√¡“°¢÷Èπ ¡’º≈„Àâ¢—∫πÈ”
ÕÕ°∑“ß‰μπâÕ¬≈ß(16)  ºŸâªÉ«¬ª√–‡¿∑π’È à«π
„À≠à¡’Õ“°“√¢“¥ “√πÈ”„π√à“ß°“¬ ‡™àπ ª“°
·Àâß º‘«Àπ—ß·Àâß ¡’¿“«– orthostatic
hypotension ªí  “«–ÕÕ°πâÕ¬ ‡ªìπμâπ
°“√ Ÿ≠‡ ’¬πÈ”‡°‘¥‰¥â∑—Èß “‡Àμÿ®“°°“√ Ÿ≠
‡ ’¬πÈ”∑“ß‰μ (renal loss) À√◊Õ°“√ Ÿ≠‡ ’¬
πÈ”πÕ°‰μ (extrarenal loss) °“√ Ÿ≠‡ ’¬πÈ”
∑“ß‰μ ‰¥â·°à salt losing nephropathy „π
¿“«– primary adrenal insufficiency ´÷Ëß
¡’§«“¡º‘¥ª°μ‘∑’ËμàÕ¡À¡«°‰μ‚¥¬μ√ß
∑”„Àâ‡ ’¬‚´‡¥’¬¡∑“ß‰μ®“°°“√¢“¥ŒÕ√å‚¡π
aldosterone ¬“∫“ß™π‘¥∑”„Àâ‡°‘¥§«“¡º‘¥
ª°μ‘∑’Ë renal tubule ‡™àπ cisplatin À√◊Õ
analgesics √«¡∑—Èß‚√§∑àÕ‰μÕ◊ËπÊ ‡™àπ
medullary cystic kidney disease  àßº≈
„Àâ‰μ‰¡à “¡“√∂¥Ÿ¥°≈—∫‚´‡¥’¬¡‰¥â §«“¡º‘¥
ª°μ‘∫“ßÕ¬à“ß∑’Ë ¡Õß ‰¥â·°à cerebral salt

wasting ¡—°‡°‘¥√à«¡°—∫ subarachnoid
hemorrhage ∑”„Àâ‡æ‘Ë¡ “√ brain natriuretic
peptide (BNP) ¡’ƒ∑∏‘Ï„π°“√¢—∫‚´‡¥’¬¡
∑“ß‰μ(7)  à«π°“√„™â¬“¢—∫ªí  “«–‡°‘¥°“√
‡ ’¬πÈ”∑“ß‰μ‰¥â ‚¥¬¬“°≈ÿà¡ thiazide
‡°‘¥¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”¡“°°«à “
furosemide ‡π◊ËÕß®“° thiazide ¬—∫¬—Èß
°“√¥Ÿ¥°≈—∫‚´‡¥’¬¡∑’Ë distal tubule ∑’Ë
cortex ¢Õß‰μ ·≈–‰¡à¡’º≈μàÕ°“√¥Ÿ¥°≈—∫πÈ”
∑’Ë collecting duct ∑’Ë medulla ¢Õß‰μ ∑”„Àâ
¡’°“√ Ÿ≠‡ ’¬‚´‡¥’¬¡∑“ßªí  “«– ·μà¥Ÿ¥
°≈—∫πÈ”‰¥âª°μ‘ (πÈ”¡“° ‚´‡¥’¬¡∂Ÿ°
‡®◊Õ®“ß) „π¢≥–∑’Ë furosemide ¬—∫¬—Èß
°“√¥Ÿ¥°≈—∫‚´‡¥’¬¡∑’Ë loop of Henle ∑”„Àâ
‰¡à¡’°“√ – ¡¢Õß NaCI ∑’Ë medulla ·≈–
concentrating ability ¢Õß‰μ‡ ’¬‰ª ¡’º≈
„Àâ Ÿ≠‡ ’¬∑—Èß‚´‡¥’¬¡·≈–πÈ”∑“ßªí  “«–
ºŸâªÉ«¬∑’Ë„™â¬“ thiazide ®÷ß¡’¿“«–‚´‡¥’¬¡„π
‡≈◊Õ¥μË”¡“°°«à“ºŸâ∑’Ë„™â¬“ furosemide(4,14)

 à«π°“√ Ÿ≠‡ ’¬πÈ”πÕ°‰μ ‰¥â·°à Õ“‡®’¬π
∑âÕß‡ ’¬ ‡ ’¬‡Àß◊ËÕ¡“°„ππ—°«‘Ëß¡“√“∏Õπ
À√◊ÕºŸâ„™â¬“√–∫“¬ ‡ªìπμâπ °“√ Ÿ≠‡ ’¬πÈ”
πÕ°‰μ ¡—°æ∫‚´‡¥’¬¡„πªí  “«–πâÕ¬°«à“
25 mEq/L   à«π°“√ Ÿ≠‡ ’¬πÈ”∑“ß‰μ¡—°æ∫
‚´‡¥’¬¡„πªí  “«–¡“°°«à“ 40 mEq/L
√à«¡°—∫ ¡’¬Ÿ ‡√’¬ §√’Õ–μ‘π’π °√¥¬Ÿ√‘°
Õ—≈∫Ÿ¡‘π„π‡≈◊Õ¥ Ÿß(4)

2.2.2) Hypervolemia
hyponatremia(4) ‡ªìπ¿“«– ECF  Ÿß
¡’‚´‡¥’¬¡„π‡≈◊Õ¥μË” ·≈–√à“ß°“¬¡’Õ“°“√
∫«¡ ´÷Ëß· ¥ß∂÷ß°“√¡’ª√‘¡“≥‚´‡¥’¬¡
„π√à“ß°“¬¡“°°«à“ª°μ‘ (13) æ∫„π‚√§
∑’Ë∑”„Àâ‡°‘¥Õ“°“√∫«¡‡™àπ ‚√§À—«„®«“¬
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‚√§μ—∫«“¬ nephrotic syndrome ·≈–
‰μ«“¬ ´÷Ëß¿“«–‚´‡¥’¬¡μË”‡°‘¥‰¡à‰¥â∑—Ë«‰ª
·μàÀ“°¿“«–‚√§√ÿπ·√ß¡“° ®π∑”„Àâ¡’
ª√‘¡“≥ “√πÈ”„π√–∫∫‰À≈‡«’¬πμË” À√◊Õ
 Ÿ≠‡ ’¬‡°≈◊Õ·≈– “√πÈ”√à«¡¥â«¬ ‡™àπ‰¥â√—∫
¬“¢—∫ªí  “«–À√◊Õ∑âÕß‡ ’¬√à«¡ ∑”„Àâ
ª√‘¡“≥ “√πÈ”„π√–∫∫‰À≈‡«’¬πμË”®–
°√–μÿâπ°“√ √â“ß·≈–À≈—Ëß ADH ºà“π∑“ß
baroreceptor ·≈–‰μ®–¢—∫ “√≈¥≈ß
 ”À√—∫‰μ«“¬‰¡à ‰¥â°√–μÿâπ®“° ADH
‡À¡◊Õπ¢â“ßμâπ ·μà‚´‡¥’¬¡μË”‡°‘¥®“°
°“√°√Õß∑’Ë≈¥≈ß ¢—∫πÈ”ÕÕ°®“°√à“ß°“¬
≈¥≈ß(16) º≈°“√μ√«®‚´‡¥’¬¡„πªí  “«–
πâÕ¬°«à“ 25 mEq/L „πºŸâªÉ«¬À—«„®≈â¡‡À≈«
μ—∫·¢Áß nephrotic syndrome  à«πºŸâªÉ«¬
‰μ«“¬®–¡’§à“‚´‡¥’¬¡„πªí  “«–¡“°°«à“
40 mEq/L(14)

2.2.3) Euvolemia
hyponatremia ‡ªìπ¿“«–∑’Ë¡’ ECF ª°μ‘
‡™àπ „πºŸâªÉ«¬‚√§ syndrome of
inappropriate ADH  secretion (SIADH)
´÷Ëß‡ªìπ¿“«–∑’Ë¡’°“√°√–μÿâπ°“√À≈—ËßÀ√◊Õ
∑”ß“π ADH ‡æ‘Ë¡¢÷Èπ ‚¥¬‰¡àºà“π∑“ß
baroreceptor (‰¡à∑√“∫°≈‰°·≈–μ—«°√–μÿâπ
∑’Ë™—¥‡®π) º≈∑”„Àâªí  “«–‰¡à‡®◊Õ®“ß
‰¡à “¡“√∂¢—∫πÈ” à«π‡°‘π‰¥â °“√¢—∫πÈ”ÕÕ°
®“°√à“ß°“¬≈¥≈ß(16) æ∫„πºŸâªÉ«¬∑’Ë¡’
ª√–«—μ‘º‘¥ª°μ‘∑“ß‚√§ ¡Õß ªÕ¥ ¡–‡√Áß
À√◊Õ®“°¬“∫“ß™π‘¥(6) ‡™àπ barbiturates,
vincristine, ifosfamide, cyclophosphamide,
antipsychotic, antidepressants (‡™àπ
selective serotonine reuptake inhibitor;
SSRI), nicotine, narcotics ‡ªìπμâπ

‡°≥±å«‘π‘®©—¬ SIADH(3,6) ‰¥â·°à 1) true
hyponatremia ¡’ plasma osmolality
πâÕ¬°«à“ 275 mOsm/kg H

2
O 2) urine

osmolality ¡“°°«à“ 100 mOsm/L 3)
ECF ª°μ‘ 4) ¡’°“√¢—∫‚´‡¥’¬¡∑“ßªí  “«–
(U

Na
) ¡“°°«à“ 30-40 mOsm/L (¢≥–∑’Ë

‰¥â√—∫πÈ”·≈–‡°≈◊Õ„πª√‘¡“≥ª°μ‘) 5) ‰¡à‰¥â
√—∫¬“¢—∫ªí  “«– ·≈–‰¡à¡’ hypothyroidism
À√◊ Õ adrenal insuf f ic iency À√◊ Õ
glucocorticoid deficiency (‰∑√Õ¬¥åμË”
∑”„Àâ‡°‘¥ cardiac output ≈¥≈ß °√–μÿâπ
°“√À≈—Ëß ADH ºà“π∑“ß carotid sinus
baroreceptor(17)  à«π°“√¢“¥ŒÕ√å‚¡π
cortisol  àßº≈„ÀâÀ≈—Ëß ADH(12)) ¿“«–π’È¡’
√–¥—∫¬Ÿ‡√’¬·≈–¬Ÿ√‘°„π‡≈◊Õ¥≈¥μË”≈ß®“°
¿“«–πÈ”‡°‘π

 à«π Reset osmostat ‡ªìπ¿“«–
SIADH Õ’°™π‘¥Àπ÷Ëß æ∫„πÀ≠‘ßμ—Èß§√√¿å
ºŸâªÉ«¬∑ÿæ‚¿™π“°“√ ¡’‚√§‡√◊ÈÕ√—ß √à“ß°“¬
¡’°“√ª√—∫≈¥§«“¡‰«μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß
osmolality „π‡≈◊Õ¥  ‚¥¬ª°μ‘∂â“ osmolality
„π‡≈◊Õ¥πâÕ¬°«à“ 275-280 mOsm/kg H

2
O

®–¬—∫¬—Èß°“√ √â“ß·≈–À≈—Ëß ADH ·μà„π°√≥’
reset osmostat §à“ osmolality „π‡≈◊Õ¥
∑’Ë¬—∫¬—Èß°“√À≈—Ëß ADH ®–≈¥≈ßª√–¡“≥
5-10 mOsm/kg H

2
O ‡ªìπ§à“ª°μ‘„π¿“«–π’È

°“√æ¬“¬“¡∑”„Àâ‚´‡¥’¬¡„π‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ
‡ªìπ§à“ª°μ‘®÷ß‰¡à ”‡√Á®(16) ·μàºŸâªÉ«¬¬—ß¡’
§«“¡ “¡“√∂„π°“√¢—∫πÈ”∑“ß‰μª°μ‘
‡¡◊ËÕ„Àâ¥◊Ë¡πÈ”¡“°°Á¢—∫πÈ”‰¥âμ“¡ª°μ‘(3)

ºŸâ ªÉ « ¬ ® –¡’ set point ¢Õß
osmoreceptor μË”°«à“ª°μ‘ (§à“‚´‡¥’¬¡
√–À«à“ß 125-135 mEq/L ∑—Ë«‰ª‰¡àμË”°«à“
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120 mEq/L) ºŸâªÉ«¬®–‰¡à¡’Õ“°“√º‘¥ª°μ‘
®“°√–¥—∫‚´‡¥’¬¡μË” ∫“ß§√—Èß¡’ urine
sodium ·≈– urine osmolality ‰¡à·πàπÕπ
‡ª≈’Ë¬π·ª≈ßμ“¡ª√‘¡“≥πÈ”·≈–‚´‡¥’¬¡
∑’ËºŸâªÉ«¬‰¥â√—∫ ·¬° reset osmostat ÕÕ°®“°
SIADH ‚¥¬∑” water loading test ‚¥¬
„Àâ¥◊Ë¡πÈ” 20 mL/kg „π‡«≈“ 15-30 π“∑’
º≈∑’Ë‰¥â‡À¡◊Õπ§πª°μ‘ §◊Õªí  “«–ÕÕ°¡“
‰¥â¡“°°«à“√âÕ¬≈–80 ·≈– urine osmolality
πâÕ¬°«à“ 100 mOsm/L  à«π SIADH
ªí  “«–ÕÕ°¡“‰¥âπâÕ¬°«à“√âÕ¬≈– 80 ·≈–
urine osmolality ¡“°°«à“ 100 mOsm/L
‰¡à®” ‡ªìπμâÕß√—°…“ reset osmostat
„π°“√‡æ‘Ë¡‚´‡¥’¬¡„π‡≈◊Õ¥ ·μà„Àâ·°â∑’Ë
 “‡Àμÿ √–¥—∫‚´‡¥’¬¡°Á®–°≈—∫¡“ª°μ‘(6)

„ π°“ √μ √ «® √à “ ß ° “¬∫“ ß √ “¬
‰¡à™—¥‡®π Õ“®·¬°√–À«à“ß euvolemia °—∫
hypovolemia ‰¥â¬“° „Àâ√—°…“¥â«¬°“√μÕ∫
 πÕßμàÕ “√πÈ” 0.9% NaCI À“°‡ªìπ
hypovolemia ºŸâªÉ«¬®–¡’°“√μÕ∫ πÕß
Õ“°“√∑“ß§≈‘π‘°∑’Ë¥’¢÷Èπ √–¥—∫‚´‡¥’¬¡
„π‡≈◊Õ¥‡æ‘Ë¡ ·μàÀ“°‡ªìπ euvolemia
(SIADH) √–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥®–≈¥≈ß
°≈—∫°—πÀ“°¡’°“√®”°—¥πÈ”„πºŸâªÉ «¬∑—È ß
2 °≈ÿà¡ ·¡âºŸâªÉ«¬®–¡’√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥
∑’Ë‡æ‘Ë¡¢÷Èπ∑—Èß 2 °≈ÿà¡ ·μàºŸâªÉ«¬ hypovolemia
®–¡’Õ“°“√∑“ß§≈‘π‘°∑’Ë·¬à°«à“(4)

°“√√—°…“

°“√√—°…“¢÷ÈπÕ¬Ÿà°—∫ “‡Àμÿ∑’Ë∑”„Àâ
‡°‘¥‚´‡¥’¬¡„π‡≈◊Õ¥μË” Õ“°“√‡ªìπ·∫∫
‡©’¬∫æ≈—πÀ√◊Õ‡√◊ÈÕ√—ß °“√√—°…“¿“«–
‚´‡¥’¬¡„π‡≈◊Õ¥μË” ¡’À≈—°°“√æ‘®“√≥“¥—ßπ’È

1) ºŸâªÉ«¬‡©’¬∫æ≈—π (πâÕ¬°«à“
48 ™—Ë«‚¡ß)  μâÕßª√–‡¡‘π·≈–√—°…“·∫∫
‡√àß¥à«π √à«¡°—∫Õ“°“√∑“ß√–∫∫ª√– “∑
‚¥¬·°â√à«¡°—∫ “‡Àμÿ¢Õß¿“«–‡©’¬∫æ≈—π
‡°‘¥„πºŸâªÉ«¬‡™àπ ºŸâ‰¥â√—∫ hypotonic solution
„πª√‘¡“≥¡“°„π‡«≈“√«¥‡√Á« ºŸâªÉ«¬À≈—ß
ºà“μ—¥ ºŸâªÉ«¬®‘μ‡«™∑’Ë¡’Õ“°“√ polydipsia
ºŸâªÉ«¬√Õ§≈Õ¥∑’Ë‰¥â√—∫ oxytocin π—°«‘Ë ß
¡“√“∏Õπ ºŸâªÉ«¬∑’Ë‰¥â thiazide ‡ªìπμâπ(2)

°“√√—°…“·∫àßÕÕ°‡ªìπ·∫∫‰¡à¡’Õ“°“√·≈–
¡’Õ“°“√ ¥—ßπ’È

1.1) ºŸâªÉ«¬‰¡à¡’Õ“°“√ „Àâ
√—°…“μ“¡ “‡Àμÿ ‡™àπ ¿“«–πÈ”‡°‘π„πºŸâªÉ«¬
primary polydipsia „Àâ®”°—¥πÈ”¥◊Ë¡ ¿“«–
¢“¥‚´‡¥’¬¡„πºŸâªÉ«¬¥◊Ë¡‡∫’¬√å¡“° ´÷Ëß∫√‘‚¿§
‚´‡¥’¬¡‰¡àæÕ„Àâ‡ √‘¡‡¢â“‰ª °√≥’ SIADH
À√◊Õ‚´‡¥’¬¡‡°‘π „Àâ°”®—¥πÈ”·≈–‚´‡¥’¬¡
°√≥’¡’¿“«–πÈ”‡°‘πÕ“®æ‘®“√≥“„Àâ¬“
furosemide (lasix®) ‡æ◊ËÕ¢—∫πÈ”ÕÕ°√à«¡
¿“«–¢“¥‚´‡¥’¬¡„Àâ “√πÈ”∑¥·∑π æ‘®“√≥“
‡ªìπ 0.9% NaCI (¡’ Na+ 154 mEq/L)(4,6)

1.2) ºŸâ ªÉ « ¬ ¡’ Õ “ ° “ √¡ “ °
‚´‡¥’¬¡μË”‡©’¬∫æ≈—ππâÕ¬°«à“ 48 ™—Ë«‚¡ß
À√◊Õ¡’Õ“°“√√ÿπ·√ß ·°â¥â«¬°“√„Àâ “√
≈–≈“¬ 3% NaCI (¡’ Na+ 513 mEq/L)
¬°‡«âπºŸâªÉ«¬™ÁÕ° “√πÈ”∑¥·∑π„Àâ‡ªìπ
0.9% NaCI ‡ªìπÀ≈—°(4) ‡°≥±å°“√À¬ÿ¥„Àâ
  “ √ ≈ – ≈ “ ¬ ∑” ‡ ¡◊Ë Õ Õ “ ° “ √ ¥’ ¢÷È π À √◊ Õ
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·°â‚´‡¥’¬¡„π‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ 10 mEq/L(11)  À√◊Õ
¡’√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥‡æ‘Ë¡∂÷ß 125-130
mEq/L(6) æ‘®“√≥“À¬ÿ¥„Àâ “√≈–≈“¬‡¡◊ËÕ
‰¥â√–¥—∫‚´‡¥’¬¡μ“¡‡°≥±å¢â“ßμâπ·¡âÕ“°“√
¬—ß‰¡à¥’¢÷Èπ·≈–§«√À“ “‡ÀμÿÕ◊ËπÊ ∑’Ë∑”„Àâ
ºŸâªÉ«¬¡’Õ“°“√‡À¡◊Õπ¿“«– hyponatremia(7)

2) ºŸâ ªÉ « ¬ ‚ ´ ‡ ¥’ ¬ ¡ μË” ‡ √◊È Õ √— ß
(¡“°°«à“ 48 ™—Ë«‚¡ß) √à“ß°“¬¡’°“√ª√—∫μ—«
¡“ √–¥— ∫Àπ÷Ë ß ‚ ¥¬ ‡©æ“– ‡´≈≈å  ¡Õß
≈¥Õ“°“√∫«¡≈ß·≈–√–∫∫ª√– “∑‡√‘Ë¡
°≈—∫¡“‡°◊Õ∫ª°μ‘„π√–¥—∫Àπ÷Ëß À“°‰¡à¡’
Õ“°“√ ‰¡à®”‡ªìπμâÕß√’∫·°â‰¢Õ¬à“ß‡√àß¥à«π
‡æ◊ËÕ„Àâ‚´‡¥’¬¡„π‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ¡“Õ¬Ÿà„π
√–¥—∫ª°μ‘Õ¬à“ß√«¥‡√Á« ·μàμâÕßÀ“ “‡Àμÿ
‡æ◊ËÕ«“ß·ºπ·°â‰¢„π√–¬–¬“«(2) √—°…“
μ“¡ª√–‡¿∑μà“ßÊ ¥—ßπ’È

2.1) ºŸâ ªÉ «¬ hypovolemia
hyponatremia ‰¡à«à“¡’°“√ Ÿ≠‡ ’¬‚´‡¥’¬¡
∑“ß„¥ §«√‰¥â√—∫ “√πÈ”∑¥·∑π„π√Ÿª
normal saline (0.9% NaCI) ´÷Ë ß∑”„Àâ
‚´‡¥’¬¡„π‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ ‰¡à¡’§«“¡®”‡ªìπ
μâÕß„Àâ hypertonic NaCI (3%NaCI) ·¡â¡’
√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥μË”¡“° ‡¡◊ËÕ·°â‰¢
®πÕ“°“√‡ªìπ euvolemia ·≈â« ·μà¬—ß¡’
√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥μË”Õ¬Ÿà  Õ“®‡ªìπ
SIADH ºŸâªÉ«¬°≈ÿà¡π’È¡—°¡’°“√μÕ∫ πÕßμàÕ
°“√„Àâ‚´‡¥’¬¡∑¥·∑π (saline-responsive
hyponatremia) ·μàæ÷ß√–«—ßÀ“°¡’ urine
osmolal ity ‰¡à Ÿß¡“° À≈—ß„Àâ “√πÈ”
normal saline ¡—°∑”„Àâ√–¥—∫‚´‡¥’¬¡‡æ‘Ë¡
„π‡≈◊Õ¥Õ¬à“ß√«¥‡√Á«®π‡°‘¥¿“«–·∑√° ấÕπ
®“°°“√·°â‚´‡¥’¬¡‡√Á«‡°‘π‰ª‰¥â(14) °“√À“
 “‡Àμÿ°“√ Ÿ≠‡ ’¬‚´‡¥’¬¡·≈â«·°â‰¢‡ªìπ

 ‘Ëß ”§—≠ ‡™àπ  Ÿ≠‡ ’¬‚´‡¥’¬¡®“°¬“¢—∫
ªí  “«–°≈ÿà¡ thiazides À√◊Õ®“°‡´≈≈å
‡¬◊ËÕ∫ÿ‰μ∑”ß“πº‘¥ª°μ‘ ‡ªìπμâπ À“°À“
 “‡Àμÿ‰¡àæ∫Õ“®„Àâ‡°≈◊Õ™π‘¥°‘π∑¥·∑π
‚´‡¥’¬¡∑’Ë¢“¥‰ª„Àâ‡æ’¬ßæÕ(4)

2.2) ºŸâªÉ«¬     hypervolemia
hyponatremia ‚¥¬∑—Ë«‰ª√—°…“‚¥¬°“√
®”°—¥‡°≈◊Õ·≈–πÈ” „πºŸâªÉ«¬∑’Ë¡’πÈ”‡°‘π
‡™àπ ºŸâªÉ«¬ cardiac failure À√◊Õ cirrhosis
°“√√—°…“¡ÿàß‡πâπ¢—∫∑—Èß‚´‡¥’¬¡·≈–πÈ” ‚¥¬
„™â loop diuretics (furosemide)(2) À“°
‚´‡¥’¬¡„π‡≈◊Õ¥μË”¡“°  “¡“√∂„Àâ “√πÈ”
3%NaCI √à«¡°—∫¢—∫πÈ” à«π‡°‘πÕÕ°¥â«¬
furosemide ‚¥¬„Àâª√‘¡“≥ “√πÈ”∑’ËÕÕ°
®“°√à“ß°“¬∑“ßªí  “«–¡’¡“°°«à“ “√πÈ”
∑’Ë ‡ ¢â “ ‰ ª „ π √à “ ß ° “ ¬ ‡ æ◊Ë Õ ‰ ¡à „ Àâ ‡ ªì π
hypervolemia ¡“°¢÷Èπ(4) °“√√—°…“¥â«¬
diuretics √–¬–¬“«Õ“®‰¡à‰¥âº≈ Õ“®„™â
vasopressin (V2) receptor antagonist
‡™àπ tolvaptan À√◊Õ conivaptan ‡ªìπμâπ
´÷Ëß¬“°≈ÿà¡π’È¡’º≈ªî¥°—Èπ V2 receptor ¬—∫¬—Èß
°“√∑”ß“π¢ÕßŒÕ√å‚¡π ADH ∑’Ë collecting
duct ‚¥¬μ√ß ∑”„Àâ‡æ‘Ë¡°“√¢—∫πÈ”ÕÕ°∑“ß
ªí  “«–‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬‰¡à¡’°“√ Ÿ≠
‡ ’¬‡°≈◊Õ·√à ∑”„Àâª√‘¡“≥πÈ”„π√à“ß°“¬
≈¥≈ß ·μà‰¡à≈¥√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥(12)

 ”À√—∫ºŸâªÉ«¬‰μ«“¬ °“√≈â“ß‰μ¥â«¬°“√
øÕ°‡≈◊Õ¥∑”„Àâ‚´‡¥’¬¡„π‡≈◊Õ¥°≈—∫¡“
ª°μ‘¿“¬„π 4 ™—Ë«‚¡ß ·π–π”„Àâ„™âπÈ”¬“
øÕ°‡≈◊Õ¥∑’Ë¡’§à“‚´‡¥’¬¡¡“°°«à“„π‡≈◊Õ¥
‰¡à‡°‘π 15-20 mEq/L ‡æ◊ËÕªÑÕß°—π°“√·°â‰¢
‚´‡¥’¬¡„π‡≈◊Õ¥μË”‡√Á«‡°‘π‰ª(16)
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2.3) ºŸâªÉ«¬     euvolemia
hyponatremia „πºŸâªÉ«¬ SIADH „Àâ√—°…“
∑’Ë “‡Àμÿ¢Õß SIADH ‡™àπ À¬ÿ¥¬“∑’Ë∑”„Àâ
‡°‘¥‚´‡¥’¬¡„π‡≈◊Õ¥μË” ·≈–®”°—¥πÈ”„Àâ
πâÕ¬°«à“ 500-1,000 ¡‘≈≈‘≈‘μ√μàÕ«—π(17)

°√≥’¡’Õ“°“√®“°‚´‡¥’¬¡μË”√ÿπ·√ß„Àâ
 “√≈–≈“¬ 3%NaCI(14) °√≥’ urine
osmolality  ¡“°°«à“ 600-700 mOsm/kg
(ªí  “«–‰¡à “¡“√∂‡®◊Õ®“ß‰¥â) À√◊Õ
‡°‘¥®“°°“√°‘π solute πâÕ¬ ‡™àπ beer
potomania μâÕß ‡æ‘Ë ¡ª√‘¡“≥ solute
μàÕ«—π¥â«¬ ¬Ÿ‡√’¬ 15-60 °√—¡μàÕ«—π À√◊Õ
Õ“À“√∑’Ë¡’ ‡°≈◊Õ Ÿß √à«¡°—∫°“√„Àâ¬“
¢—∫ªí  “«– furosemide (lasix®) ¢—∫πÈ”
 à«π‡°‘π(1,3,4)   æ÷ß√–«—ß„π°“√¢—∫ free water
∑”„Àâ¡’°“√‡ ’¬‚´‡¥’¬¡¥â«¬ Õ“®®”‡ªìπ
μâÕß„Àâ‡°≈◊Õ‚´‡¥’¬¡§≈Õ‰√¥å∑¥·∑π¥â«¬(2)

ºŸâªÉ«¬ª√–‡¿∑ SIADH ¡’°“√π”¬“°≈ÿà¡
vasopressin (V2) receptor antagonists
¡“„™â ‡™àπ tolvaptan À√◊Õ conivaptan
‡æ◊ËÕÀ«—ßº≈ªî¥°—Èπ V2 receptor ¬—∫¬—Èß°“√
∑”ß“π¢ÕßŒÕ√å‚¡π ADH ‡æ‘Ë¡°“√¢—∫πÈ”
ÕÕ°∑“ßªí  “«–‰¥â πÕ°®“°π’È¡’°“√„™â¬“
Õ◊ËπÊ ‡™àπ demeclocycline, l ithium
„π°“√√—°…“ºŸâªÉ«¬ SIADH ¥â«¬ ·μà°≈‰°
°“√¬—∫¬—Èß ADH ‰¡à·πà™—¥ ‚¥¬ lithium
∂Ÿ°®”°—¥¥â«¬º≈¢â“ß‡§’¬ß ‡™àπ thyroid
dysfunction, renal interstitial disease,
voltage dependent renal tubular
acidosis ‡ªìπμâπ  à«π demeclocycline
∑”„Àâ‡°‘¥ photosensitivity, renal toxicity ‰¥â
®÷ ß ‰¡àπ‘¬¡„™â¬“∑—È ß Õß„π°“√√—°…“(2)

°√≥’ ‡ªìπ euvolemia hyponatremia

®“°‚√§√–∫∫μàÕ¡‰√â∑àÕ ‡™àπ ‰∑√Õ¬¥å
(hypothyroidism) À√◊ÕμàÕ¡À¡«°‰μ
(adrenal insufficiency) „Àâ àßμ√«®∑“ß
ÀâÕßªØ‘∫—μ‘‡æ◊ËÕ¬◊π¬—π®“°‚√§‡À≈à“π’È ·≈–
„ÀâŒÕ√å‚¡π∑¥·∑π mineralocorticoid,
glucocorticoid À√◊Õ thyroid hormone
μ“¡¢âÕ∫àß„™â(3,9)

°“√μ‘¥μ“¡

ºŸâªÉ«¬∑’Ë¡’Õ“°“√√ÿπ·√ß §«√μ‘¥μ“¡
√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥Õ¬à“ß„°≈â™‘¥ ‚¥¬
‡®“–‡≈◊Õ¥μ√«®∑ÿ°Ê 2-6 ™—Ë«‚¡ß °√≥’
‰¡à¡’Õ“°“√ Õ“®æ‘®“√≥“≈¥°“√μ‘¥μ“¡
‚¥¬‡®“–‡≈◊Õ¥μ√«®∑ÿ° 6-12 ™—Ë«‚¡ß
‡ªÑ “À¡“¬°“√ √— °…“§◊ Õ§« √·°â √ –¥— ∫
‚´‡¥’¬¡Õ¬à“ß™â“Ê ‰¡à§«√‡æ‘Ë¡‚´‡¥’¬¡
‡°‘π 8-10  mEq/L(4) À√◊Õ 10-12 mEq/L
¿“¬„π 24 ™—Ë«‚¡ß(6,13) ·≈–‰¡à‡°‘π 18
mEq/L „π 48 ™—Ë«‚¡ß·√°¢Õß°“√√—°…“(4,6)

‡æ◊Ë ÕªÑ Õ ß°— πÕ— πμ√“¬®“° ‚´ ‡¥’ ¬¡ „π
‡≈◊Õ¥‡æ‘Ë¡‡√Á«‡°‘π‰ª∑’Ë ‡√’¬°«à“ osmotic
demyelination syndrome (ODS) À√◊Õ
central pontine myelinolysis ‡°‘¥®“°
 ¡Õß¡’°≈‰°°“√ª√—∫μ—«∑”„Àâ¡’°“√‡§≈◊ËÕπ∑’Ë
¢ÕßπÈ”ÕÕ°®“°‡´≈≈å ‡´≈≈å endothelial
À≈ÿ¥≈Õ° ®÷ß¡’ “√®”æ«° cytokine,
cytotoxic, components ºà“π blood brain
barrier ‡¢â“‰ª¿“¬„π ¡Õß(11) ¡’Õ“°“√
· ¥ß‰¥â·°à æŸ¥‰¡à™—¥ °≈◊π≈”∫“° ·¢π
¢“ÕàÕπ·√ß‡ªìπÕ—¡æ“μ æƒμ‘°√√¡º‘¥ª°μ‘
°“√‡§≈◊ËÕπ‰À«º‘¥ª°μ‘ ™—° ´÷¡  —∫ π
À√◊ÕÀ¡¥ μ‘‰¥â √“¬∑’Ë¡’Õ“°“√√ÿπ·√ßÕ“®
locked in §◊Õ√Ÿâ μ‘·μà‰¡à “¡“√∂¢¬—∫μ—«
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À√◊ÕæŸ¥ ◊ËÕ “√‰¥â ‡°‘¥‰¥âÀ≈—ß°“√·°â√–¥—∫
‚´‡¥’¬¡„π 2-6 «—π ªí®®—¬‡ ’Ë¬ßμàÕ ODS
‰¥â·°à ºŸâªÉ«¬∑’Ë¡’√–¥—∫‚´‡¥’¬¡μË”°«à“ 105
mEq/L ·≈–¡’‚æ·∑ ‡ ’́¬¡„π‡≈◊Õ¥μË” ºŸâ¡’
‚´‡¥’¬¡„π‡≈◊Õ¥μË”¡“°¡“‡ªìπ‡«≈“π“π
ºŸâªÉ«¬·°â√–¥—∫‚´‡¥’¬¡‡√Á«‡°‘π‰ª ºŸâªÉ«¬
‰ø‰À¡âπÈ”√âÕπ≈«° ºŸâªÉ«¬æ‘… ÿ√“‡√◊ÈÕ√—ß
ºŸâªÉ«¬¢“¥ “√Õ“À“√/∑ÿæ‚¿™π“°“√ ºŸâªÉ«¬
μ—∫«“¬ ºŸâªÉ«¬∑’Ë‡§¬¡’ª√–«—μ‘ ¡Õß¢“¥
ÕÕ°´‘‡®π ‡ªìπμâπ(3,4,11) °“√√—°…“ºŸâ∑’Ë¡’
§«“¡‡ ’Ë¬ß ODS ‰¡à§«√‡æ‘Ë¡√–¥—∫‚´‡¥’¬¡
„π‡≈◊Õ¥‡√Á«‡°‘π‰ª §«√·°â‰¢‚´‡¥’¬¡„π‡≈◊Õ¥
‰¡à‡°‘π 4-6 mEq/L „π 24 ™—Ë«‚¡ß·√°(3)

°√≥’¡’°“√‡æ‘Ë¡‚´‡¥’¬¡‡√Á«‡°‘π‰ª μâÕßÀ¬ÿ¥„Àâ
saline ∑¥·∑π ·≈–‡ª≈’Ë¬π‡ªìπ„Àâ 5%
dextrose in water æ√âÕ¡μ‘¥μ“¡√–¥—∫
‚´‡¥’¬¡„π‡≈◊Õ¥Õ¬à“ß„°≈â™‘¥ À√◊Õ√à«¡°—∫
°“√„Àâ vasopressin ‡¡◊ËÕ¡’¢âÕ∫àß„™â∑’Ë
®”‡ªìπ(3)

 √ÿª

¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË” ‡ªìπ§«“¡
º‘¥ª°μ‘¢Õß‡°≈◊Õ·√à„π‡≈◊Õ¥∑’Ëæ∫‰¥â∫àÕ¬
„π∑“ßªØ‘∫—μ‘ μâÕßÕ“»—¬§«“¡√Ÿâ  ·≈–
§«“¡‡¢â“„®„πæ¬“∏‘ ¿“æ°“√‡°‘¥¿“«–
‚´‡¥’¬¡„π‡≈◊Õ¥μË” ∑—Èß„π·∫∫∑’Ë¡’Õ“°“√
‡©’¬∫æ≈—π·≈–Õ“°“√‡√◊ÈÕ√—ß ‚¥¬‡©æ“–
ºŸâªÉ«¬‡√◊ÈÕ√—ß∑’Ë¡’¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”¡“
π“π μâÕß«‘π‘®©—¬À“ “‡Àμÿ·≈–·°â‰¢¿“«–
π—ÈπÊ „Àâ‰¥â ®÷ß®–∑”„ÀâºŸâªÉ«¬°≈—∫¡“¡’√–¥—∫
‚´‡¥’¬¡„π‡≈◊Õ¥∑’Ë‡À¡“– ¡ °“√ —́°ª√–«—μ‘
μ√«®√à“ß°“¬ ·≈–º≈μ√«®∑“ßÀâÕßªØ‘∫—μ‘
°“√‡æ‘Ë¡‡μ‘¡‡ªìπ ‘Ë ß ”§—≠∑’Ë™à«¬«‘π‘®©—¬
·≈–«“ß·ºπ°“√√—°…“ „Àâ√–¥—∫‚´‡¥’¬¡„π
‡≈◊Õ¥Õ¬Ÿà„π√–¥—∫∑’Ë‰¡à‡°‘¥Õ—πμ√“¬μàÕ√à“ß°“¬
‚¥¬‡©æ“–μàÕ‡´≈≈å ¡Õß μ≈Õ¥®π°“√
μ‘¥μ“¡º≈°“√√—°…“Õ¬à“ßμàÕ‡π◊ËÕß ‡æ◊ËÕ
ªÑÕß°—π¿“«–·∑√° ấÕπÕ—π‡°‘¥®“°°“√
√—°…“‰¥â∑—π∑à«ß∑’
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