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• Sir William Brooke O'Shaughnessy
∙ 1809-1889

∙ 1831년 Shaughnessy는 Edinburgh Medical
School을막졸업한 22세에이말들을
남겼다. 그는정맥내수액(intravenous saline)
을개(dog)에게주입하여실험하였고
해로운작용이일어나지않는것을확인하였다. 그는이
방법이혈액의자연적인비중(specific gravity)을회복하고
염수에서부족한물질들을얻게한다고보고하였다.
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• 수액공급의필요량
∙ 2,000-2,500 mL (성인)

- Urine output 1,500mL + insensible loss 500-1000 mL
∙ 체내총수분량 (total body water; TBW)

- 남성 60% 여성 50% (체중대비)
- 세포내액 (ICF)과세포외액 (ECF; interstitial fluid + plasma)
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• Colloid
∙ 혈액양대체용액
∙ Plasma, albumin, blood products

• Crytalloid
∙ ECF 대체용액, 전해질보충, 열량공급

- Hypotonic: Plasma보다낮은삼투압→ ICF 내로이동
- Isotonic: Plasma와동일한삼투압
- Hypertonic: 세포외로물을이동→ 세포는수축
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• 확산(diffusion)은 capillary를통한수액이이동에가
장중요한부분을차지

∙ Hydrostatic pressure
∙ Osmotic pressure

• Capillary를통한수액의이동의두힘의산술적합
∙ 동맥혈부분은 hydrostatic pr가주가되어 interstitium으로
수액이이동

∙ 정맥혈부분은 osmotic pr가주가되어역의방향으로수액
이이동

∙ 동맥부분에서이동한수액의 10%는 lymphatics로 uptake
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• Avoid dehydration 

• Maintain an effective circulating volume

• Prevent inadequate tissue perfusion during a period 
when the patient is unable to achieve these goals 
through normal oral fluid intake

• Intravenous fluid have a range of physiologic effects 
and should be considered to be drugs with indications, 
dose ranges, cautions and side effects.
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• One of the most commonly administered crystalloids

• Using in vitro red cell lysis experiments, Hamburger ascertained that 0.9% was 
the NaCl concentration that was isotonic with human plasma. It was not 
initially developed with the aim of in vivo administration, yet has entered 
widespread clinical use despite having a Na+ and Cl- concentration far in 
excess of that of plasma

• 0.9% saline also known as normal saline, physiological saline, isotonic saline –
but none of these names are appropriate as chemically it is not normal 
because the concentration of a one-normal (1 N) NaCl solution is 58 grams 
per liter (the combined molecular weights of sodium and chloride), while 
0.9% NaCl contains only 9 grams of NaCl per liter
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• Volume effects of NS
∙ Infusion of one liter of 0.9% NaCl adds 275 mL to the plasma volume and 

825 mL to the interstitial volume 
∙ One unexpected finding; i.e., the total increase in extracellular volume 

(1,100 mL) is slightly greater than the infused volume. This is the result of 
a fluid shift from the intracellular to extracellular fluid, which occurs 
because 0.9% NaCl is slightly hypertonic in relation to Extracellular fluid

• Acid-Base Effect 
∙ Large-volume infusions of 0.9% NaCl produce a metabolic acidosis
∙ The saline-induced metabolic acidosis is a hyperchloremic acidosis, and is 

caused by the high concentration of chloride in 0.9% saline relative to 
plasma (154 versus 103 mEq/L)
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• To maintain effective blood volume and blood pressure in emergencies
• Water and salt depletion - diarrhea, vomiting, excessive diuresis or 

excessive perspiration
• Hypovolemic shock- distributed in extracellular space expanding the 

intravascular volume. 
• Ideal fluid to increase blood pressure.
• Preferred in case of brain injury, hypochloremic metabolic alkalosis , 

hyponatremia
• Initial fluid therapy in DKA
• In patients with hyperkalemia like renal failure
• Hypercalcemia
• Fluid challenge in prerenal ARF 
• Irrigation for washing of body fluids
• Vehicle for certain drugs
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• In 1880, Sydney Ringer (1835-1910), a British physician
studied the contraction of isolated frog heart

• He introduced a solution that contained calcium and
potassium in sodium chloride solution to promote cardiac
contraction and cell viability. This is known as Ringer's injection

• In early 1930, an American pediatrician named Alexis Frank
Hartmann (1898-1964) added sodium lactate to Ringer's
solution as a buffer to metabolic acidosis

• This is known as Hartmann's solution or Ringer's lactate
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• Advantage
∙ Lack of significant effect on acid base balance

• Disadvantage
∙ Presence of ionized calcium in ringer's lactate can binds to citrated 

anticoagulant in stored blood and promote formation of clots. (clot 
formation does not occur if the volume of Ringer's solution does not 
exceed 50% of the volume of packed RBCs)

∙ In critically ill patients with impaired lactate clearance due to circulatory 
shock or hepatic insufficiency, Ringer's lactate infusion can increase 
serum lactate levels
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• Ringer's lactate is the most physiological fluid as the electrolyte 
content is similar to that of plasma. Larger volumes can be 
infused without the risk of electrolyte imbalance

• Due to high Na ( 130mEq/L) content, Ringer’s lactate rapidly 
expands intravascular volume effective in treatment of 
hypovolemia

• Sodium lactate in Ringer’s lactate is metabolized to bicarbonate
in the liver - useful in correction of metabolic acidosis
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• Correction in severe hypovolemia

• Replacing fluid in post operative patients, burns , fractures

• Diarrhea induced hypokalemic metabolic acidosis and 
hypovolemia

• Fluid of choice in diarrhea induced dehydration in pediatric 
patients

• In DKA, provides glucose free water, correct metabolic acidosis 
and supplies potassium

• Maintaining fluid during surgery
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• NS and Hartmann solution are commonly available 
crystalloid solutions worldwide.

∙ However, their electrolyte composition is significantly 
different from that of plasma.

- For fluid replacement (e.g. after burns, head injury, fracture, 
infection, and peritoneal irritation),

- As intraoperative fluid replacement,
- In hemorrhagic shock and clinical conditions requiring rapid blood 

transfusions (compatibility with blood),
- In mild to moderate metabolic acidosis, also in case of lactate 

metabolism impairment.

Na+ K+ Mg++ Cl- CH3COO-

(Acetate)
C6H11O7

-

(Gluconate)

mEq/L 140 5.0 3.0 98 27 23
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• Crytalloid solution은 ECF 대체용액, 전해질보충, 열량공급의기능을가지
고있다.

• IV fluid는다양한 physiologic effects가있기때문에적응증, 용량, 주의및
부작용이있는약물치료의하나로생각해야한다.

• Isotonic saline (N/S)이가장기본이다.

• 출혈이심하거나 hypovolemic shock의치료에는혈액성분을사용하였으
나, 급성출혈시WB의사용외에는 N/S이효과적이다.

• 심한 hypovolemia의교정에서는 Hartmann solution의사용이효과적이다.

• Plasma-lyte는인체혈장과유사한 Na, Mg, K으로조성된 solution으로
hemorrhagic shock과같이긴급수혈시에함께투여할수있다.
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