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Lecture 8. Electrolyte
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Bl =X ZF (Total Body Fluid, TBF)
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Figure 2. Fluid exchange occurs across capillaries according to
hydrostatic and colloid osmotic pressures maintained between the
extracellular and intravascular compartments.
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Lymphatic fluid (lymph)
/ returns to

Blood plasma ) Lyn_\phatlc
Tissue — capillary
cell .
Key:

BHP =Blood hydrostatic pressure
IFHP = Interstitial fluid hydrostatic pressure
BCOP = Blood colloid osmotic pressure
IFOP = Interstitial fluid osmotic pressure
NFP = Net filtration pressure

Interstitial
fluid

Blood flow from arteriole

IFOP =

into capillary
1 mmHg

Blood flow from capillary
into venule

Net filtration at arterial end of Net reabsorption at venous end

capillaries (20 liters per day) of capillaries (17 liters per day)
Net filtration = (BHP + IFOP) - (BCOP + IFHP)
pressure (NFP) )

Pressures promoting Pressures promoting
filtration reabsorption
NFP = (35 +1) - (26 + 0) NFP = {16+ 1) - (26 + 0)
=10 mmHg =-9 mmHg

Result Net filtration Net reabsorption
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B T5l & (Electrolyte)

- EHO M M ETH

=33
go|=2 50| 2
Na* 142mEq/L Cl- 103mEq/L
K+ 5mEqg/L HCO4 26mEqQg/L
Ca*? 5mEg/L Protein 16mEQ/L
Mg*2 2mEq/L S 7|4k 6mEQ/L
HPO,2 2mEqg/L
SO,7? 1mEqg/L
S| 154mEq/L SHA| 154mEq/L

- 0|21t Z0|2%0

| X+O]7} 10mEq/L O] O| & Ml & E-0|s O|Ct.
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B T5l & (Electrolyte)

- ICF2} ECF AIO|2| M| A =& XtO

MR ICF ECF
Na 16.0mEq/L 140.0mEg/L
K 100.0mEg/L 4.4mEqg/L
Cl 52.0mEqg/L 104.0mEqg/L
HCO; 19.0mEg/L 26.0mEqg/L
Ca 0.5mEq/L 5.0mEq/L
=l R 2.5mEq/L 3.2mEq/L
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Bl Sodium (Na) & Potassium (K)
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B Sodium (Na) & Potassium (K)°| X}=2 M
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B Sodium (Na) & Potassium (K)°| X}=2 M
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B Sodium (Na) & Potassium (K) &H

O:I_T'_}_TI_LEj;”
-> Na : Yellow color
-> K : Violet color

- XA =AY (Atomic Absorption Spectrophotometer, AAS)

- o2 MEt N I

-> Na: 92| H(FAE)
-> K : Valinomycin 8f ™=
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Na (Sodium) Yellow
Li (Lithium) Red
K (Potassium) Violet

Ca (Calcium) Reddish orange
Cs (Cesium) Blue
Cu (Copper) Blue Green
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B Sodium (Na) & Potassium (K) &H
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Bl Chloride (Cl) &H

- AL, AAS &8 £}
- Chloridometer2#O|Lt C| MEI M2 = 0|23t O| 2 MEHT =
- Schales-Schales & : &

>> Serum (CI) + Hg(NO;), -------- — HgCl, + NO; + Hg*?

>> }2FO| Hg*2 + Diphenylcarbazone(X|A|Qf) --------- — Purple

>> 2= O VIl VAT S
22 AMRSI7| W20 A= AFSEIX| F=r}
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B Calcium (Ca)

- A0 EMot= Calciume 9F 98%7F 214t
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- Serum =9| Calcium

@ F1b, Chel H|ZABHY : 55%, RElAEIZ O|_AME Z =)
@ H|E1td, Tl AshY : 45%, L2 0iar ZAstst AEY

-1V EAS 00Kt
- HAHK| 1 9~11mg/dl (4.5~5.5mEq/L)

- d= Calcium =& =&

Z= 3 2K} ‘|5
TESU 222 Parathrin (PTH) =8 Cag J5/I7]= Hormone
(Parathormone) Cad7t, P Cadn, P37t
ZIAMM S22 o
e /= Icitonin A Cag U2 A7 = Hormon
(Thyrotrophin) Calcito =c (as & |7]= Hormone
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B Calcium (Ca)
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Ethylenediaminetetraacetic acid

(EDTA) chelates a metal ion
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B Calcium (Ca) &H

- AAS 57 7t
- OCPCH] : H|AHHH
>> Ca*? + OCPC(O-CresolPhthalein Complexon) A|2F __AI_k_qI_i_) Red (575nm)
>> GItE| 0| 2= 850|210 BHSot= OCPCE MM ZE ALE
>> Oxine : Mg?* X|7{, Aminoethanol borate Buffer (pH 11)
>> BFEA|2F Call,
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| T e ] 8 -
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2 x 50 ml E
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- Mg, 1 0372010
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MR S00/-
/\Aua C.hum. Lnbomsouce. 0 . . | |
' v | - 0 210 410 610 810 1

Dilution factor
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Bl Magnesium (Mg)
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Bl Magnesium (Mg) =%

- AAS 58 Jts

- Xylidyl blue : H| A4 H
>> Serum (Mg) + Xylidyl blue— Mg-Xylidyl blue Complex (Red, 540nm)
>> 2% 50| ¢0|20] Y80l A = ULt

- Titan Yellow'd : H| A4 &
>> Serum (Mg) + Titan yellow + NaOH ---------- — Mg(OH), (Red, 530nm)

>> Polyvinyl alcohol : EfAHOHH X
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Bl $7|2l (Inorganic Phosphorus, IP, pi)
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Bl $7|2l (Inorganic Phosphorus, IP, pi)
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B F7|2l (Inorganic Phosphorus, IP, pi) 5

- Fisk-Subbarow & (Molybdenum Blue &) : H| Al H

@ J'Q
>> Serum + Bloor =& — Phospholipid &=

@73} & Q14te}
>> Phospholipid + H,SO, — Phosphate & 2|

@HI-AH
>> Phosphate + Ammonium molybdate(2A# x|) ------ — Phosphomolybdate
>> Phosphomolybdate + 1.2.4 ANSA(2t& X|) — Phosphomolybdeus

(Blue, 630nm)
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B Iron (Fe)

- AHo| 0|2 Y4 B J4E Bon] 9l B4e o 4g 04 e o 3g HE EX}
- ML A =X HE]
-> =2 70 ~75% : Hemoglobin , Myoglobin , Transferrin , EnzymeQ| & Ef
>> Transferrin
* B-Globulin 2210 2|X[5t= THEHO|C}
“ Iron (Fe)It £0|X 02 Zetste S20| ULt
* Transferrin 100mg-2 Fe 120ugdt ZetotC}
-> K& 25 ~30% : Ferritin , Hemosiderin@| & Ej
>> Ferritin
* " Bl MYHEOICH QM Ho| of 25%F KX[etC}
* Apoferritin Proteindt 2%t & O|F 10 YO 3|/ 0|LC}
*MYLIA M= (5, <8, 8[E, .. )0 ALt
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H Iron (Fe) CHA}

Iron Absorption
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L

Fe2+ Apotransferrin

} I

ﬁe3+ Transferrin
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2. lron stored in
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as ferritin

3. lronlostin
feces as cell

7) =DMT1

(transporter)

1]]]]D = Hephaestin

(oxidizes Fe)

@ =Ferroportin

(transport protein)

sloughs off

N

Mucosal
Cell Feces
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(antimicrobial
protein from liver)
inhibits iron
absorption by
ferroportin
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H Iron (Fe) CHA}

Mechanism of ACD
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e —) Hepcidin \

Inhibits iron
releasefrom
macrophages in
bone marrow
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B Iron (Fe) CHA}

—
Microcytic,
Hypochromic T
RBCs
Iron Quantitative Iron Deficiency Anemia
deficiency
Decreased Anemia of Chronic Disease
availability
Porphyrin Inhibition of Sideroblastic Anemias
Ring synthesis
Polypeptide |Absenceor Thalassemias
Chain inhibition of

synthesis
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H Iron (Fe) CHA}

Morphology in Sideroblastic Anemia

Iron Excess

Ringed Sideroblasts in BM
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H Iron (Fe) & AH 9o|9]

- TIBC(Total Iron Binding Capacity) = UIBC(Unsaturated Iron Binding Capacity)

+ Serum Fe
- A

-> & : 80~ 180 ug/de

-> Q:70~170 ug/de

-> TIBC : 320 ~400 pg/de

-> UIBC : 90~250 pg/de

23| Serum Iron UIBC TIBC

Hagd v W 1 1
Ne=2hd v M W N\
oyl I N N
gad vid 1 ! !
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B Iron (Fe) &

S
2 pHOA 20t SIE 2 Transferrin Lf 2 AHHC)KNE|IZ F=
(B

athophenanthroline §) : H| A &

80~90°C 527t 7t€

)
@ Serum + HC| ------- — Fet3 S|
@ TCA H|THe , A E|
® Fe*3 + Ascorbic acid(Z2FIX|) -------- — Fet?
@ Sodium acetateE 750 2}
® Fe*? + Bathophenanthroline(2 A4 A|QF) -------- — Red (545nm)

> 2l H| : Ascorbic acid, Thioglycollic acid, Thiourea, Sodium sulfite (Na,SO5)
|2 LMK 2 nitroso-PASPE 0|2 3}= i

btV




