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Urine Analysis
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Mononuclear phagocytic cell

fﬂﬁ—_@~ i Bilirubin Metabolism

oxygenase
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Senescent
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ALBUMIN COMPLEX ™. Indirect bilirubin;
Unconjugated bilirubin
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Liver
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Urobilinogen (2% 2| 7)
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Ketone body (2 AHEH))
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Ketone bodies
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Ketone Bodies Metabolism

\_Ketogenesis co,

Fatty acids ,
l hepatocyte . Peripheral tissues
CPT1
ATP : NAD
COASH\ B-oxidation NADH+H
v ’"] BDH
2 Ac-CoA . AcAc
l ACAT1 SCOT
AcAc-CoA
AcAc-CoA
ACAT1
Ac-CoA |
HMGCS2 Ac-CoA Ac-‘Coi\
NAD y > Lipids
BDH £
HMG-CoA m nergy
HMGCL } NADH+H

Ketolysis
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Nitrite (2 OtZ& AFH)
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Urinary glucose threshold
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Specific gravity (2 H|&)
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CBC

Complete Blood Cell Count
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WHOLE BLOOD {percentage. y weight) Abur—
(percentage Proteins : ...
by volume) 7% : Globulins 3
Blood 8% —
Water OTHER SOLUTES
91% -
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Nutrients
Waste prodt
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Haematopoietic stem cell

Blood cell generation

Common lymphoid progenitor

\

Lymphoblast

[\

Erythrocytes Platelets  Basophil Neutrophil  Eosinophil Monocyte T Lymphocyte B Lymphocyte




Hb; Hemoglobin
Hct; Hematocrit

* MCV; Mean corpuscular volume

* MCH; Mean corpuscular hemoglobin

Red blood cell indices

* HCHC; Mean corpuscular hemoglobin concentration

* RDW:; Red cell distribution width

* Neutrophil

* Lymphocyte
WBC differential count * Monocyte

* Eosinophil

» Basophil

Platelet
Reticulocyte
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SRS
WBC Diff. ( ?E:I —|'||-.I_-E)
< S+ 1007 7h=2 0l 24 == 0] AHX|St= HlE %
o ™A Granulocytes Agranulocytes
s == o Neutrophil Eosinophil Manaeyse
Neutrophi(&) 40~60% ) e
Lymphocyte(Bl =) 30~45% ‘h—’b X
Monocyte(THai41)  4~10% o -
(phagocyting a bacteria (con.trol me_chanisms
EOSInOphll(gﬂ.__rL) 1 ~5% and other pathogens ) associated with allergy) (Secr;gmz?::z;zdies}
Basophil(2&7|+) 0~1% —_—
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« Neutrophil &7t
ZUS, SHHUEY aS5He 4 GuEHSS Cushing 522 5
« Neutrophil Z'2~ (Neutropenia)
55 295, 9 ZASHE|TA, QFHK, ZF, Yatz|oh, HYRLLE,
o dHld, Addison'd, 7R, BEAFM AL
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| platelets
initiation phase amplification phase
TF (tissue factor) Vi IX r
) (xTHR)
(aTHR) «— Xla«<—X]

—> TF-Vlla—

(aTHR) |
?Xa (APC)
‘ Villa VI
activated platelets ‘ (aTHR) ‘ ;
X

o

-

X 5. Aa | (APC)

\l: Va<—V
| foids’ A
prothrombin > THROMBIN
Fstabilised, fibrin < . fibrinogen
cross-linked

fibrin clot

Xllla «<— X



Blood Coagulation Pathway

Intrinsic pathway Extrinsic pathway
Initiated by Initiated by
v
Injury in the vascular endothelium External injury
This is slower and more important
. v .
XII > / X1la Tissue throboplastin
Ca++  VIII
T >/ Xl a
Ca #+
IX » IXa
Ca++ /
v Platelets p: Villa
\ Ca ++
X Xa

ho
Phospholipids /
Ca ++
AV 7 Va
Prothrombine Cads Thrombin

b
Fibri Ca ++ / Fibri
ibrinogen ~, Fibrin

Factors

Fibrinogen

Factor II (Prothrombin)

Factor Ill (Thromboplastin)

Factor 1V (lonized calcium)

Factor V (Labile Factor)

Factor VI (Not existing)

Factor VII (Stable factor)

Factor VIII (Antihemophilic factor)

Factor IX (Christmas factor)

Factor X (Stuart factor)

Factor XI (Plasma thromboplastin)

Factor XII (Hageman factor)
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EEZH AlZF: Prothrombin Time)

PT (Z

S [M77EX[S] Al

[
S

J

AN

1S 189 QA et sS4 2IAte| O]g=

40
=0

-
]
=

-l

<0
P

o0

10~12 = (80~100%)

i

—h

KO
81



aPPT @4s 22 e28Za1AE, activated Partial Thromboplastin Time)
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Thrombo Test
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Biochemistry (2 ‘d2}st HAL

ol

28 F2 Al
CESRST AST, ALT, y-GTP, LDH, 24, H3[lE, HDL-Z 2 AH S
oY Che, 24, B-2[ZEH, & S 2HE, HOL-222H E SR

AST, ALT, y-GTP, ALP. LAP, LDH, ChE, 22| 2¢l, =X S A/G H,

|7_|-7§§|_|' x= I AFEIE =MT|d}

=) _'E_E'”—E'”E, onl o, BSP, ICP
AMEESt BUN, 24F A 2{|OtE|Hl, 3 gOtE[H S2[o|HA, FS{E, O 2tA|
o g, WY, p-2 BT, 5 DAAEE, SARY, HbALC




Electrolytes (T15%)

o HAFO| O|2(on)s =2 MEY 52 HA

» HAK|

W oo

Na* : 138~146 mmol/%
K*: 3.8~5.0 mmol/{
Cl-: 103~112 mmol/%
Ca?* : 1.0~1.4 mmol/{

> O|AX|2 Hols F= X3

AT, Y, 2R, 2R

I/ I/



Composition of body fluids

Extracellular fluid {plasma

Ma*
H.-I-
Ca

Mg

L |
HCO
Phosphataes

Froteln

Osmolarity

142

290

mmal/g
mmaol/g
mmal/g
mmal/g
mmol/é
mmol/€
mmoli€
g/t

mosmiE

Intracellular fluid

Ma*
H-I-
Ca?
Mg

-

HCO.
Fhosphates
Protein

Osmolarity

10
160
<0.01
13

mmal/g
mmaol/g
mmaol/g
mmaolig
mmoliE
mmaolie
mmolie
/€

mosm/E
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Serum protein electrophoresis (H7|8&'H)

|
g i1 B
1 2 3 4 5
Fractions % Concentration Ref. rang
1 Alb 29.5 2.09- 3.20-5.30 g/dL
2 Alphat 7.0 0.50+ 0.10-0.40 g/dL
3 Alpha2 10.9 0.77 0.40-1.00 g/dL
4 Beta 14.9 1.06 0.50—1.10 g/dL
5 Gamma 37.7 2.68+ 0.70-1.70 g/dL
1 2 3 4 o
1 Albumin Albumin
Alpha-1 a-lipoprotein, al-acid glycoprotein, al-antitrysin
Alpha-2 Cerulopasmin, Haptoglobin
4 Beta-1 Transferrin
Beta-2 C-3, Fibrinogen, IgA
5 Gamma IgM, IgG, CRP




AIG ratio (B85 2/=2FEl H|)
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Mononuclear phagocytic cell

fﬂﬁ—_@~ i Bilirubin Metabolism

oxygenase

ELILWEHDlN\
Biliverdin
Senescent
erythrocytes g reductase
~~~~~~~
‘‘‘‘‘‘ EILIF!LIEIN—

ALBUMIN COMPLEX ™. Indirect bilirubin;
Unconjugated bilirubin
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Direct bilirubin;

Conjugated bilirubin glucuronides

Liver

canaliculus

Direct bilirubin;
Conjugated bilirubin
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AST (GOT) & ALT (GPT)
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ALT : 5~25 1U/L, 21780} : 20+3 1U/L

O|X| & EO|l= 2 EE
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AST (Aspartate aminotransferase)2t ALT (Alanine aminotransferase)= OFO| =4 2 0f
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AST (GOT) & ALT (GPT)

< ASTQF ALTO| H|E

A0 M= AST<ALTS! A7} ol

U, e @Ed dde *OHHE AST>ALTQ! 47t QHCt,

& ASTQ} ALTO| ZH7|H

Organ
Heart
Liver
Skeletal Muscle
Kidney
Pancreas

Spleen

ALT= ASTO|| H|38}l

I:I

ZtE0|olatn

=X (Karmen Unit/g wet tissue)

AST ALT
156,000 7,100
142,000 44,000

99,000 4,800
91,000 19,000
28,000 2,000
14,000 1,200

2 §E2 200 BO| ZEO RUACE.
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ALP (alkaline phosphatase; &Z2}Ql ZALIELA))
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CK (Creatine kinase; A 8j|O}E!l 7|L}H|)
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Diatary Prodain
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Creatinine Metabolism

NH,
MH=1

H
Arginine

MH,
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COOH
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CrCl (creatinine clearance, 3 3|OLE| ]l 22|0{HA)

% Q2 HZF creatinine SEZE MAITXN Ot 7|52 AA

[

» O|AX| S Hol= Fa Mgt
AR, AHSE, Shld NS, AT, A, HOS, Do S

Creatinine clearance= 24A|7t 22 2% creatininel| =2t &% creatinine?| &

ZHof S mie| O M At M2 OutE|/}=7HE AL

Urine creatinine density

Creatinine clearance = — — X body surface area [Korean 1.5]
Serum cratinine density




S
o
=

ol
o 2
= %
KO o
J|o 2
N 4
> 4
R 3
A._ o
Klo i
< -
Y o
W_: d[d
Ny : %
o] : E
Hjo - .%
LHO : :
e I_Io
n #a_ mo
A Al = o
_ i : :
~~ O |
1
|5 o I %
i : : H
o | @ S o o O for e & ;
— O] W ~ o m Kl A|o < ;
: 3 s : 0 1o
S o C oS . ¥ :
& = 0T ooz =3 i
= D9 S 9 % ol X0 5=
o | U |....33 R ;L
= Ho K X0 <0 s & "y mi
S | ™ 20 = Lo W n : c
|_._AIO I__”_ ml .AO fujr Lun_w 10 _.AO
o O_u < W _“_a .nw E -
o .Alo 1O i 0
0 o Eait
o :
< Ou_ |D|E




~

_I|_

R

N K

H N

= Kr

_|T_l ._M Wlm

Y L ey

= < fof

A = .

- << =

nF wl = o | o =g
— W._ 10 |A_|_ m, ] r o)
) uE N o al L__n_:. : j_
K0 - >y FI|m
Kl = o | & N
| = uk | < oF | i || H
~ | ofl ol | © oOF|mo | < | &
uE | uE | o | ok | ou | Ho
Of | off =3 <R | |0
5| & Uk | & k|| ™|~

Hi
o | <7 o Ho
| T T
| HE T T
HE | rz HE _.“___lu
= | ulo \Y <

Ko




ACP (Acid phosphatase; 2t Z A LGHE}A])
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HbA1c (T2} ol 2= 24I)
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HbA1c : 4.0~6.0%

< HbA1cE glycohemoglobinO|2t1 = 22, 0| A2 Hblt ZEE0| ZAgEl 310|Ef.
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Triglyceride (54 X|)

A ©Ql: 50~150 mg/de
S Of : 40~110 mg/de
AMAHOF : 40~70 mg/de
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Total cholesterol (5 |2 H| &)
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HDL cholesterol (13 E Sef|AHE)

o SUHHE O T2 2y AH S
[SXE A EE]
% MAX] — oil
SEAE : 40~60 mg/de LDL
O Xt : 50~70 mg/de MDL — fat
HDL | |
» O|4X|E =o|E Fa gl e
« =7}
7158 HDL-Z28[2HEES(EHTE=RT)
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Friedewald formula

LDL chol = total chol — (HDL chol + triglyceride/5)



T3, T4 Mz z22)

= H O
Hypothalamus
HOMEDSTASIS \ Hv?;:nlgh:;:?us
DISTUREBED ‘ol
‘ I-IAl-Il e b TRH
0 )
¢ OO Decreased Ty, T, ?
concentration in
blood or low
bedy termpearature

T, (triiodothyronine) : 0.7+2.1 ng/d@ 77 THH
T, (thyroxine) : 5.0+13.0 ug/de @ : gg;*;;;f; A
Free T4 : 1.6i0.6 ng/dQ N%:E%i%%;‘ = Antarios
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* A 2E2E2 o 2X0 R2E()E 371 7HE T,2F 494 74K = T,2 HE
<« T,= UF= CHelor derot 229 JE2 SXoHX| T, 2= Bt 22| & free T,2 EXE
< Free T,7t 29Y0|H, S0t HYH 2A 7 UAS

o
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TSH (Thyroid stimulating hormone; Z&4MiIZs 22

o g 220N O|SX[E ER

Qo N )C\>I-I|

0.3~4.0 uU/me

» 04X S Hole 5 Mg
CE7H UNNTISHOS, HASS, SHAREY
L ZA YO[B, SNy LAMTISHES

< TSHE ZlotMO|A ZHIEH, 4dd 2229 s =2

< T, T,00l 2I8l feedback=2 &



PTH (Parathyroid hormone; £Z &5 2 2)

» MM Dol 0[YXIE B Y

<« X

10~50 pg/m¢ (intact £57)
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L -4 - AL ==
o A BUMMIISNOES, A dE5YCZ Olot NZLUFgAS

C:G — Vitarmin O —® @

& g°

E fflure af calzium Decreazed lozz of Erhanced abzorphion of
fram baone calciurm in urine calciumn from intestine

Increased concentration of calcium in blood



ACTH (adrenocorticotropic hormone ; AT & X2
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Cushing 3=
. TEA .
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% Cushing's syndrome

rr

% Addison’s disease

Hypothalamus

CRH stimulates
release of

corticotropin
(ACTH)

Anterior

pituitary '

Corticotropin stimulates
secretion of cortisol by
adrenal cortex

Corticotrop
(ACTH)

Adrenal ———=1
cortex s

S A e - i

Cortisol = = m= o= - ————d

Elevated cortisol
inhibits release
of CRH by
hypothalamic
neurosecretory
cells

Elevated cortisol
inhibits release
of corticotropin
by anterior
pituitary
corticotrophs

S RE|E =71 WLiX| = L8] o

MEZXOoZ TOEO|AM MAE|= cortisol I} aldosterone £ H| RO 7} 2hAl
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Growth hormone (‘&2 2 &)
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Blood type (Rh4)
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€D Rn+ father.
fetal Rh antigens,

e Rh~ mother carrying
her first Rh* fetus. Rh

antigens from the the mother will
developing fetus can produce anti-Rh
enter the mother's antibodies.

blood during delivery.

If the woman becomes
pregnant with another
Rh* fetus, her anti-Rh
antibodies will cross
the placenta and
damage fetal red
blood cells.
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Rheumatoid arthritis ZITH7| & (2010 ACR/EULAR) |

Patient with swollen joint(s) not
explained by another condition

Joint Invalvement

/{ 1 large joint

—{ 2-10 large joints

1-3 small joints, w/ or w/o a large joint }— 2 points

4-10 small joints, w/ or wio a large joint ’— 3 points

L

>10 joints w/ at least 1 small joint }— 5 points

<6 weeks 0 points
Symptom duration

=6 weeks 1 point

Normal RF and CCP Ab }7 0 points
RF and CCP Ab® Low-positive RF or CCP Ab }7 2 points

High-positive RF or CCP Ab }7 3 points

Normal CRP and ESR 0 points
CRP and/or ESR 4[

‘ Elevated CRP or ESR 1 point

Add points. Patient with =6 points (out of 10 possible) is classified as having RA.
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ASO (Anti streptolysin O)
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Thyroid test / Microsome test
« SIA|ZE & O2f0|EA Ho| CHEX QI HAf
« MK SH ()
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7| EL

HIV antibody (AIDS virus €A])

Rubella virus antibody (%! virus €H|)

Chlamydia antibody (20| C|o} gA|)

Simple Herpes virus antibody (Th= S| 2H A virus 2HA)
Measles virus antibody (Y virus EH|)

Varicella-zoster virus antibody (=5, CHAZ Xl virus €HA])
Mumps virus antibody (22| virus &Hl)

Influenza virus antibody (5Z virus EH])

Poliovirus antibody (Z0}0HH| virus &A|)

Japanese encephalitis virus antibody (Z2 £|H virus EH])

Toxoplasma gondii antibody (§AZ2tA0F 2A)
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Arterial Blood Gas Analysis

ot




ABGA (arterial blood gas analysis; SHE7IAEM)

9| |
« SMAO| pH, pCO,, pO,E 37 °C Y= chamberO| M Y 7|M2 2 371X T2 ARSI &
got= A
AH|e] xH |
« SO AKX E Kl F T
e HeparinO] E0{ Q= FALZ|Q| His £ 1202 Bhot 37|20 MES Kfthst
K| |

* pH 7.40 + 0.03

e pCO, 40 =5 mmHg
« HCO5; 24 £ 3 mEqQ/L
* pO, 80~100 mmHg







Tumor marker (Y ®X| X} 4AD
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: AFP (a-fetoprotein)
« 2317|A & : CA-19-9 (cancer antigen 19-9, carbohydrate antigen 19-9)

e

: CA-125 (cancer antigen 125, carbohydrate antigen 125)

. LEAO

: PSA (prostate specific antigen)
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Marker Normal values Cancer
AFP 20 ng/me O[5} ThM| =, @3 M S
CEA 2.5 (5.0) ng/m@ O|3} 2217|2 HQ, A 7Y, CiE et
POA 7.9 U/me O| St 2 pSaey
NCCST.-439 7.0 U/me O[St 27|, e, o
CA-50 40 U/me O| st kel MR
DUPAN-2 150 U/me O| 5} 2317|f
PSA 3.6 ng/me 0|5} HMEMQ, HEMH|CY
PIVKA-II 0.1 AU/mg O35} M| = QY
TPA 152 U/me 0|3} A7, R, HY, WA
Polymine 13.2~46.2 umol/g cre. A7 |, i HEES
Ferritin o AR, 7, HY, e
B2-Microglobulin 250 pg/me O3} 227\, W Q, A7 CHE S
IAP 500 ug/me O[S} AT, T Y, HAY, W
CA 19-9 37 U/mg O|St 2917|2f
CA 125 50 U/me Ol 5} A QY
ScC 1.5 U/me 0|3} H Y, Xtz
NSE 10 ng/me O| s} H 2, A3
CA 15-3 30 U/me O[St e
y-Semino protein 4.7 ng/m@ O|5} M
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Stool examination —
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