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Electrolyte

B MU (Total Body Fluid, TBF)
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@ MZEL (Intracellular Fluid, ICF)
@ M =2 (Extracellular Fluid, ECF)
1) MR (Interstitial Fluid. ISF)
2) &% (Plasma)
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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




Electrolyte

B T35l & (Electrolyte)

- M6 & (Electrolyte))
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Electrolyte

B T35l & (Electrolyte)

=S 2 =
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.




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




Electrolyte

m E79 "ol MW w50l

- &g (Hemolysis)
-> Mgt oha| Al @5 U0 CriEfe 2 ZoE[0Re Kt HECE /E

HTILE B0 BH Ho
XIIO'

-=2¢ (Congestlon = Hemostasis)
ol CO,(=HCO;)7t S7t5tH, O|of et &=%|2
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C-r 270N 222 0|5
SO CIF B7 CO,(=HCOy) &2

- M2HE
> M0 B3 Al AR Lo 3Rl Jf Ch2F HEoZ K+ o




Electrolyte

Bl Sodium (Na) & Potassium (K)

- Na: MZQUo| A0|2 T 7IE FE F0|2

- K MZELH 0|2 & 7t & &o|=2

- Na & KQ| 7| &
© B 252 A=HE
@ Hhe| HoliE IS

S
ORs[RLE *._—0.:17| HE OX|

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




Electrolyte

B Sodium (Na) & Potassium (K) CHA}
- 2 g7t 22 gdd0| 7| 0t
- E-QEX| EIAM - = AHEH (Renin-Angiotensin-Aldosterone System)

Renin-angiotensin-aldosterone system

Livige

.ﬂuﬁginlﬁl‘l Si:l‘lﬂ-gl':l'l

Decrease in

'@

Angiotensin 1

ACE
]

i
0
.1'

Kidney I|

) Iun-gs

Surface of pulmenany
ard renal endothelivm:

Renin

renal perfusion | = 0
=

{juxtaglomerular
apparatus)

"\\‘

Sympathetic
Em- - SeEtivily
[
h ®
[ ]
H Na-
i ":- 1
[}
P omemea Tubular Ma* Cl
- @ | reabsorption and K- Cl=
i excretion. H,0 retention | [ 5.
]
- .
: -l Adnenal gland: |'.'
. cortEx 2
i i Aldosteronea
elangiatenzsin [j======= [ .
g T SECrEEiGn
L] L]
i 1]
] L]
i §
L] ¥
v i ._h Arteriolar
i T EE =W vasoconstriction,
» Increase in blood
M pressure AP
X
@
ks & ADH secretion
Pituitsry glansd: i
posteriar lobe '
@,

T
Callecting duct:
HO absorption

Legand

— Secraticn Fram
N ohgan

- w mie SHMulatory
sigral

= = = IMhibikory signal
—pe Feaction

e SUEE TR IFERA PSR

= = = PRSSTE Iranspont

Water and salt
retention. Effective
circulating volume
increases. Perfusion
of the juxtaglomerular
apparatus increases,

A




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




Electrolyte

B Sodium (Na) & Potassium (K) ™

- @EEEA

-> Na : Yellow color

-> K : Violet color
- RIS EEEA B (Atomic Absorption Spectrophotometer, AAS)
- O 2 M ENF =

-> 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




Electrolyte

B Sodium (Na) & Potassium (K) ™

(B2 AY)

(&2 A)
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Electrolyte

l Chloride (Cl)

- OIN|0 EXfstE 20| T 7t FE o2

o
- Ml BHOIA] Na9t S XY S 4 Eict

:

-> %“8 Na S =0 #Ho| #Halislo] Zztstrt

- ZEHMO|R(HCO,)Q| E240| et &= 7} HBICH (Chloride shift)

-> HCO3 ZtASIH MR BEHS Q3| € 7t AR QEL|0] 2A1S HA
-> HCOy S7totE Tl 2 EE S ?loh I 7} 2+ 2 YUY S715 24

- 715
© Mo FHT Bad 9K
@ Hoto] Ah-oi7| WH QX
©) X-||OH9| AI—EOI— oxl

- "X : 98~110mEq/L

_ QIAFKI 0| O]
-> 7} LA Acidosis
-> 22 OfARE Alkalosis




Electrolyte

M Chloride (Cl) 5%

- GEEEA, AAS 2E =7t

- Chloridometer210|L} C] MEHX I 2 0|23t O|LMENX I H

- Schales-Schales & : & 7dH
>> Serum (CI) + Hg(NO3), -------- — HgCl, + NO; + Hg*?
>> &9 Hg*2 + Diphenylcarbazone(X[A[2f) --------- — Purple

>> 28 A8 W20l exie AF8EIX| gh=C




Electrolyte

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.*

[ |

: 9~11mg/dl (4.5~5.5mEqg/L)
- "é% Calcium & =&

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




Electrolyte

Bl Calcium (Ca)

IAFX—I

- g9

S 7l (Hypercalcemia)

&2 (Hypocalcemia)

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

(Hyperparathyroidism)

Vitamin D 1}

H _IAX
CtEE =35

Acidosis

444 75X 5tE
(Hypoparathroidism)
Vitamin D 2 &
ez

el

Alkalosis

"G cH, \
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) lon*+ _Cé)

Ethylenediaminetetraacetic acid
(EDTA) chelates a metal ion




Electrolyte

B Calcium (Ca) 57

- AAS 58 7t
- OCPCH| : H| M
>> Ca*? + OCPC(O-CresolPhthalein Complexon) A|<f --Afl-lﬁl-i—> Red (575nm)
272 g0 2F 550|24dt HHS5t= OCPCE HMAZ ArE
>> Oxine : Mg?* M|, Aminoethanol borate Buffer (pH 11)
>> BT A CaCl,

10
"ty
Tl e ] 8 1
CALCIUM OCPC .
2 x 50 ml E
wiore sl B FEsEcln ™ | 1] | E 4 A
sifp, 1 KNS RBI0
Fage, 1 (6272003 2 ~
ST o WEHR -
,‘r\nu.. C!‘H'.ll'll: Laba r.ui-::m;r- 0 . . | |
i - i o 210 410 &M10 810 1

Dilution factor




Electrolyte

Bl Magnesium (Mg)

- QIH|O EMSH= Magnesium 2F 60~65%7F QA ERA A O HEHZ W Of| =XY
LIHX|= 250 2f 27% =20 6~7%, MZ2/A0f 2F 1% =M

- Serum &2| Calcium
@ E1pd, chell H| ATt - 75%, [2| & Ef 2
@ HIFatdg, T Aok 25%, EF Tt 2

- H&K| 1.8~2.1mEg/L
- @& Magnesium s =&

-> HA =Xl : Aldosterone




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 |




Electrolyte

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

> S AL HEAQID 2 % EHW#IOH +XHor OlAO| AE 2t =
-> DNA, RNA, ATP NAP 59| ELEIQEWIE

-> 0] aitﬂgwl oot Md=
-oiEHel 2712 =2 21t (H;PO,), HPO,%, H,PO, 2| 0|2
-> 85% : O|2 (HPO,2, H,PO,)
@ pH 7.4% M HPO,2: H,PO, = 1:4
@ pH 742 Lt AMO0|H HPO, 2= A, H,PO, = S7t2HT
® pH 74K Lt ¥7t2|0|H HPO,2= 57t H,PO, =
-> 0~ 15% : Credap Aot

-> 5% : 23K




Electrolyte

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

B 77|12 (Inorganic Phosphorus, IP, pi) &8

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

® FE
>> Serum + Bloor =& — Phospholipid &

@4dz & l4tz}
>> Phospholipid + H,SO, — Phosphate 32|

Ok
>> Phosphate + Ammonium molybdate(Z A4 &|) ------ — Phosphomolybdate
>> Phosphomolybdate + 1.2.4 ANSA(ZHX|) — Phosphomolybdeus

(Blue, 630nm)




Electrolyte

B Iron (Fe)

- Mol Ol A 5 7Ky o0l Mol B4 o 4g, 04 o 3g HE =X}
S TEEEE

-> -8 70 ~75% : Hemoglobin , Myoglobin , Transferrin , Enzyme2| S Ef
>> Transferrin

* Transferrin 100mg2 Fe 120pgxt Z 2L}
-> X2 25~30% : Ferritin , Hemosiderin2| & Ef
>> Ferritin
*H O MEHEO|CH Q1N Ho| of 25%E KHX| otk
* Apoferritin Proteinit =&K& O|F 1 Y20 50|t
* MYLHEA M= (&, 28, 8l&, )0l ALt
* AH Ferritin] == MYTLIA M=o MEE Hel &= BtY
>> Hemosiderin
* =8d0|Ct
* MY LHI A M ZOof| TF =X STk

ot

Ct




Electrolyte

H Iron (Fe) 4

- AAS AHE 7ts
- M Ctele Lo pHOM S0 SIEZ Transferrin L B2 MHCHKEZIZ ==

7(
- Matubara B (Bathophenanthroline &) : H| A &

80 ~90°C 5827t 714

!
@ Serum + HCl ------- — Fet3 R 2|
@ TCA Ml | Rl =2
® Fe*3 + Ascorbic acid(2H&H]) -------- — Fet?
@ Sodium acetateE H7t5t0 &3}
® Fe*2 + Bathophenanthroline(& A A|€F) -------- — Red (545nm)

> BHAK| : Ascorbic acid, Thioglycollic acid, Thiourea, Sodium sulfite (Na,SO3)
| LM 2 nitroso-PASPE 0| 8%t HH

bt Vv




Electrolyte

B A-E7| 9E (Acid-Base Balance)
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Electrolyte

B A-E7| 9E (Acid-Base Balance)
- HLf 2= A

> MU= 2&dd fXE fof -7 HEHd2 ME o, 24, 59 7|50
E10 NLie| pHE =E5t Yol ZMHO| pHE OfF H2 Y| (7.35~7.45)
Z SXAZ7| == F2 Y| 7FX| 2=AH 0 2| Bt

Buffer &2 = A
o = 7 et = °§7| Henderson-Hasselbalch2| & 0 AR &
Buffer Syst Ab (Aci = IAlOZ HY = >
(Buffer System) (Acid) (Base) S =
@-F7] el =30[H 7t
3 2 ofghs Bich pHE A2
of = - _ H @pH 7.4 0| A
Bicarbonate ¢4 = H,CO, = HCO; |pH=pK +log —sziﬂa 1,CO, - HCO, = 1: 20
OASI|H
CO,+H,0 2 H,CO;2 HCO; +H*
o= ] 5 _HPO~2 DpH 7.4 0| A
PhOSphate 7:” H2P04 HI:)C)4 pH pK + |Og H,POs HZPO4- : HPO4'2 =1:4
Q= - i in- — + Frotein ~
Protein 25 A| H-Protein | Protein- | pH = pK + log H— Frotem
Hemoglobin 2457 | HHb Hb- H=pK +log —Hb_
g pH=p g Oh




Electrolyte

W 2-"7| A (Acid-Base Balance) 0|4

- Henderson-Hasselbalch & 4!

pH = pK + log HLO; | O] 0] = BF
CO(H,C0)
= =2 pH | H,CO; | HCO, RS, a2
S5 (Respiratory) == 7|5
. Acidosis (2=3) ! T = HCO; 1 | _

; Bicarbonate Buffer SystemOf|A] H| &
=S QIXRl H,CO.0| Ee

A L _ W25, LF
E pH7t &5 E= 42 =8 Alkalosis (87|155)| 1 | = HCO; | N

MEBA Het
2 (| 2F 2HA AT
CHALS (Metabolic) . Aloo
Acidosis (A=3) l = ! H,CO;5 |

; Bicarbonate Buffer SystemOi|A] S
CHAFS QIXFRI HCO, o EEe TE
E pH7t &5 E= 42 B =8 Alkalosis (87|155)| 1 = 1 H,CO;1 | 2%A CHE
2 (AR B QT Cil
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