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Lecture 4. Electrolyte

B MU (Total Body Fluid, TBF)
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1) MR (Interstitial Fluid. ISF)
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Lecture 4. Electrolyte

B SH|YZF (Total Body Fluid, TBF)

Total body mass (female)

Total body mass (male)

(a) Distribution of body water in an average lean, adult female and male

5 Johin Wilsy & Sons, Ine.

(b) Exchange of water among
body fiuid compartments




Lecture 4. Electrolyte

B MU (Total Body Fluid, TBF)

-5 M MEB 2 60%
@ MIZLHY (Intracellular Fluid, ICF) : M1&2| 40%
@ M=% (Extracellular Fluid, ECF) : M|&2| 20%
1) MZZHE K (Interstitial Fluid. ISF) : M&2| 15%

2) @& (Plasma) : M&2| 5%
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Lecture 4. Electrolyte

m Nl &Y

Lymph Capillaries in the Tissue Spaces

Tissue cells

Lyrmph capillary

Tissue spaces

“enule
Arteriole —e=

Tissue fluid Lymph atic vessel




Lecture 4. Electrolyte

m Aol ot

Capillary Microcirculation

Blood flow
/ Interstitial fluid
Hydrostatic pressure
Osmotic pressure
Capillary

«~— Venous end

Figure 2. Fluid exchange occurs across capillaries according fo
hydrostatic and colloid osmotic pressures maintained between the
extracellular and intravascular compartments.




Lecture 4. Electrolyte

Lymphatic fluid (lymph)
/ returns to

Blood plasma Lymphatic

Tissue —— capillary

cell
Key:

BHF =Blood hydrostatic pressure

IFHF = Interstitial fluid hydrostatic pressure
BCOP = Blood colloid osmotic pressure
IFOP = Interstitial fluid osmotic pressure
MFP = Net filtration pressure

Interstitial
Blood flow from artericle fluid

into capillary

IFOP =

1 mmHg

Blood flow from capillany
into venule

Met filtration at arterial end of Met reabsomption at venous end

capillaries (20 liters per day) of capillares (17 lters per day)
Met filtration = (BHF + IFOF) - (BCOP + IFHF)
pressure (NFP) _

Pressures promaoting Pressures promoting
filtration reabsorption
MNFP =(35 +1)— (26 +0) NFP = (16 + 1) — (26 + 0)
=10 mmHg = -89 mmHg

Result Met filtration Met reabsorption
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Lecture 4. Electrolyte

B T35l & (Electrolyte)
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Lecture 4. Electrolyte

B T35l & (Electrolyte)

40| =2 =0[2
Na* 142mEq/L Cl- 103mEq/L
K* 5mEqg/L HCO4 26mEqg/L
Cat? 5mEqg/L Protein 16mEq/L
Mg+? 2mEg/L 4 6mEg/L
HPO, 2mEq/L
SO, 1mEqg/L
=A 154mEq/L A 154mEq/L

Q

Z0|2d} S0|=22| X0|7F 10mEqg/L 0] &0 H Tl & HHO[ O|Lt.




Lecture 4. Electrolyte

B T35l & (Electrolyte)

- ICFQ} ECF ALO|Q| Mo{& =& X}O|

4= ICF ECF
Na 16.0mEq/L 140.0mEqg/L
K 100.0mEqg/L 4.4mEg/L
Cl 52.0mEqg/L 104.0mEqg/L
HCOy 19.0mEq/L 26.0mEqg/L
Ca 0.5mEg/L 5.0mEq/L
F7|Ql4k 2.5mEq/L 3.2mEg/L




Lecture 4. Electrolyte
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Lecture 4. Electrolyte

Bl Sodium (Na) & Potassium (K)

- Na: Mzl Z0|=2 T 7Hd = L0|=2

S K: MEL ol 0|2 F JhE FE o

-> Na : 136~147 mEqg/L
-> K: 3.5~4.8 mEqg/L




Lecture 4. Electrolyte

B Sodium (Na) & Potassium (K)2| A= M




Lecture 4. Electrolyte

B Sodium (Na) & Potassium (K)2| A= M




Lecture 4. Electrolyte

B Sodium (Na) & Potassium (K) CHA}

- R dx(er a2 gdd0| 74| &Lt
- 2 -OHX| QHIM -2 = AH| 2| (Renin-Angiotensin-Aldosterone System)
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Lecture 4. Electrolyte

SN

B Sodium (Na) & Potassium (K)2| Q4= 9|9]

-> Na : 136~147 mEqg/L
-> K: 3.5~4.8 mEqg/L

N K

- {7150l - Ol=El &

- =2ddHET (CHF) - CHAE 27tE|S
Hypo- |- M&7[&50[4 - R Y AHZE SIS

- TFEMEFSt - Cushing syndrome

- Addison disease - THE, A}

- HEAHE S5 |- 8y 2

- Cushing syndrome - 7| 5014
Hyper- | - &2t &= - Addison disease

- 2835 - Qg ZE((H )

- Mt=ok Na A 3 - CHAHE AT




Lecture 4. Electrolyte

B Sodium (Na) & Potassium (K) ™

S T e |
-> Na : Yellow color

-> K : Violet color
- XS HE =AY (Atomic Absorption Spectrophotometer, AAS)
- O 2 M ENTH =

-> Na : ReE|d=(H4arg)

-> K : Valinomycin & M=
T2 =xHt39| Mz
Na (Sodium) Yellow
Li (Lithium) Red
K (Potassium) Violet
Ca (Calcium) Reddish orange
Cs (Cesium) Blue
Cu (Copper) Blue Green




Lecture 4. Electrolyte

B Sodium (Na) & Potassium (K) ™
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Lecture 4. Electrolyte

Bl Chloride (Cl)
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Lecture 4. Electrolyte

B Chloride (Cl) 57

- QLA AAS ZE =27t
- Chloridometer20|L} C| MEKH =S O| 2%t O| 2 MEH FH
- Schales-Schales & : A7t

>> Serum (CI) + Hg(NO,;), -------- — HgCl, + NO; + Hg*2

>> 12| Hg*2 + Diphenylcarbazone(X|A|2f) --------- — Purple
>> 25 AEoH| 20 ii= AFEEX| B=C
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Bl Calcium (Ca)

- QX O] E=XHSH= Calcium 2F 98% 7t Q1A [Ca,y(PO,),12| HEHZ HHOf =XY
- Serum &2| Calcium
@ Fupg, Chel HI”E.*

[ |

:9~1Tm /d| (4.5~5.5mEq/L)
- "é% Calcium s&E =&

ZHEQIX /S
SUdH 22 E . g Ca2 &S5 Al7]= Hormone
reEe Parathrin (PTH) e I71= , —_
(Parathormone) Cad7t,P&Aa Cadd, PSSt
7|- I-A‘I EEE N
i i od X} 2 AN E
(Thyrotrophin) Calcitonin S1ZF Ca2 A A|Z]= Hormone
- Caot PO| E42 ETIAIZICE
Vitamin D = — CTN TN
C337|',P37|' Cagx, Pgx
P (Phosphate) Caxf W[y A O RUACE




Lecture 4. Electrolyte

Bl Calcium (Ca)

IAFX—I

- g9

S 7}t (Hypercalcemia)

&2 (Hypocalcemia)

bl7|-)k|-k| 7| = %I-XI_I =

(Hyperparathyroidism)

Vitamin D 1tQ

d A<
CHYE =35

Acidosis

2L 7| sX5HS
(Hypoparathroidism)
Vitamin D Z#
ez

=925

Alkalosis

~CHE=CHA
CH, cH, \
) lon*+ _Cé)

Ethylenediaminetetraacetic acid
(EDTA) chelates a metal ion




Lecture 4. Electrolyte

B Calcium (Ca) &H™

- AAS 58 7ts
- OCPCH : H|

>> Ca*? + OCPC(O-CresolPhthalein Complexon) A|2f Alkal

2F - — Violet (575nm)
>> UTL2|HOIM 25 BH0|21} BHSSHE OCPCE LMTI 2 AL

>> Oxine (8-Hydroxyquinoline): Mg2* X| A
>> Aminoethanol borate Buffer (pH 11)
>> BT A CaCl,

10
-y
(e = P 8 1
CALCIUM OCPC
2 x 50 ml :'EE:J
soosre sl Bl Bl a1 AHHD ;r_;“ 4 4
i Wi, 1 0N il ] 1]
Eage. 1 s ] 2 -1
% 13 S 1411 L
&ﬁllq I.‘.'.‘_hun'! .L-:Ii-'lﬂr:ll_l-:}lﬂ.l.'!:- : . 0 | i | |
e el T e 0 210 410 610 810 1

Dilution factor




Lecture 4. Electrolyte

Bl Magnesium (Mg)

O HE= Ol XY

- QIH|0f| EXHStH= Magnesium2 2F 60~65%7F U4, EHAL
2 i

yNYeo:Ne)
LIMX| = 280 2F 27% ZEI0f| 6~7%, MZEAH0 2F 1% &

- Serum &29| Calcium
@ E1Hd, CHEl H| AT . 75%, S2|AEHZ O|2AE 2 =X
@ HIFDHY, B Zehd : 25%, YR 0 Zetoh oH

- X[ 1.8~2.1mEg/L
- @& Magnesium s =&
-> HH*EL;—'.EI Aldosterone

-> 557! : Parathrin(PTH)

>

1St
= -4

J




Lecture 4. Electrolyte

B Magnesium (Mg) &7

- AAS 57 s

- Xylidyl blue'd : H| A &
>> Serum (Mg) + Xylidyl blue— Mg-Xylidyl blue Complex (Red, 540nm)
>> g 52 &0|=20| Ho{|AE0| A= = ULt

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

>> Polyvinyl alcohol : ‘&8 Ot |




Lecture 4. Electrolyte

B 7|2 (Inorganic Phosphorus, IP, pi)

-> S AL HEAQIZ[Z & CHAAOf EX|5t= QoA Hz elE
-> DNA, RNA, ATP. NAP §2| mE|E0|=
-> ZAME|HFEO|IL A n0[AE 2| eIX|H
-> o2 230 oot ddE
- HEAQl £7|91 gtet=2E 214t (H,PO,), HPO,, H,PO, 2| O|2
-> 85% : O|2 (HPO,2, H,PO,")
@ pH 7.4% M HPO,2: H,PO, = 1:4

-> 5% : 23K




Lecture 4. Electrolyte

B 7|2 (Inorganic Phosphorus, IP, pi)

- LHE 2 S0|A Ca2t 2250 EXHBHCE
- Ip2| M2l g
@ oHXx|el =4, M=
@ O|AL QI=OHO 2 A QHA|O| =2 0|2 s X
® Call AR EXAE
@ B4AM S 221} Vitamin DOl 2|t =™ S Bh=C}
- MMK| : 2.4~43mg/dl
_ QIAMK O|O
Oo 1 —l—=
S7t -
2 Of BLdu7|sStS
ord AR 45 538 2905
SLSM7|sX5tS
Vitamin D 5535




Lecture 4. Electrolyte

B 3712 (Inorganic Phosphorus, IP, pi) 58

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

>> Phosphate + Ammonium molybdate(ZH A4 X))

...... — Phosphomolybdate

>> Phosphomolybdate + 1.2.4 ANSA(2t& ) — Phosphomolybdenum

(Blue, 630nm)




Lecture 4. Electrolyte

£71¢l (Inorganic Phosphorus, IP, pi) &8

- Malachite green  : H| At
>> |P + Ammonium molybdate + Malachite Green ----- > Malachite green complex
(630nm)

Add Phosphatase Add Ammonium Molybdate

Add Malachite green
O -substrate Pi -inorganic phosphate

* -phosphatase @-phnsphomnlybdat& B

Abs 620 nm

0 1000 2000 3000 4000

[Pi] pmol/100 pl
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B Iron (Fe)

MR

- AN e OE A T /Y Bl gol Hd2 A 49, 482 A 3g B =X
- ML B SR E
-> 243 70 ~ 75% : Hemoglobin , Myoglobin , Transferrin , Enzyme2| S Ef
>> Transferrin
* B-Globulin &2!0f #[X|5t= O[Tt
*Iron (Fe)lt SO|H2= ZAglst= s&0| ALY

>> Ferritin

" Sl MYHEOICH QM Ho| of 25%F KHX[2HC}

* Apoferritin Proteinit =&K& O|F 1 Y20 50|t

* MDA M= (==, 2t -HE, . S)0f ULt

* A Ferritin®| st MILHI|A M=o MEE ol s v
>> Hemosiderin

* =&d0|Ct

* MY LH I Al M| Of| 2k Z=XH ST}

ot
1




Lecture 4. Electrolyte

H Iron (Fe) CHA}

Iron Absorption

Intestine

Plasma

Duodenum/Upper Jejunum

7) =DMT1

(transporter)

Iron
1]]]]D = Hephaestin

Absorbed Fedt
+ (oxidizes Fe)
2e Apotransferrin _
2. Iron stored in Fe | l @ =Ferroportin
(transport protein)

mucosal cell

a Fe3d* Transferrin
as ferritin v

Ferritin

Hepcidin
(antimicrobial
protein from liver)

inhibits iron
v absorption by

ferroportin

3. lronlostin
feces as cell
sloughs off

Mucosal
Cell Feces




Lecture 4. Electrolyte

H Iron (Fe) CHA}

Mechanism of ACD

Inhibits iron
absorption from

/ Intestines
e —) Hepcidin \

Inhibits iron
releasefrom
macrophages in
bone marrow

Inflammatory Cytokine




Lecture 4. Electrolyte

H Iron (Fe) CHA}

m—
Microcytic,
Hypochromic o
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




Lecture 4. Electrolyte

H Iron (Fe) CHA}

Morphology in Sideroblastic Anemia

Iron Excess

Ringed Sideroblasts in BM

Ebuever dmere ol Gevrd derm £ 3007 J000 by Baundens, w svenn of B ing

Prussian Blue Stain

Pappenheimer
Bodies

v

Basophilic Stippling




Lecture 4. Electrolyte

H Iron (Fe) Y4HX 0|9]

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

+ Serum Fe
- HaK|

-> & :80~180 ug/de

-> 2 :70~170 ug/de

-> TIBC : 320 ~ 400 pg/de

-> UIBC : 90~250 pg/d?

23t Serum Iron UIBC TIBC

HA4Ed d= W 0 0
ME=2Fd dld M W N
ofd did T N N
g3dd 8- T } )
2474 T — T




Lecture 4. Electrolyte

H Iron (Fe) &H

- AAS AtE 75
- CHee ke pHOIAM 20t SIE 2 Transferrin L B2 AHCHKNEIE FE
- Matubara ¥ (Bathophenanthroline &) : H| Al

@ Serum + HCl .80~ 90C 5= ZFE | i3 23
@ TCA M| Ced 2 pl 23

3 Fe*3 + Ascorbic acid(ZH ) -------- — Fe+2
@ Sodium acetateE 750 =3}
® Fe*2 + Bathophenanthroline(&AHA|2F) ---mm--- — Red (545nm)

>> SHRIKN| : Ascorbic acid, Thioglycollic acid, Thiourea, Sodium sulfite (Na,SO5)
- |2 MY 2 nitroso-PASPE 0|25l B

ve
i ? 1 Charfale i e -

-+ w w w Aagorbic st nd w

Transferrin - Transferrin T e + epenantheoine gl e oz

®® ¢ o -

Transferrin - Transferrin .D 3 rul:-q::
o._ © e o

ot e 7
w 'w Bt Rialifi
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