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ABSTRACT

Influence of Bathing Conditions after Aerobic
Exercise on Blood Fatigue Elements and Stress

Hormone

Hwang, Gwi Dong

Advisor © Prof. Seo, Young-Hwan
Department of Physical Education

Granduate School of Chosun University

1) Subjects of this study were 10 adult men living in G city without
recent special illness history and their physical composition and blood
components were measured to know the effects of regular Taekwondo
training for 12 weeks on blood fatigue elements. Experimental design
made for the purpose of this study was as follows;

it was composed of Taekwondo training program for 12 weeks, frequency
of exercise was 3 days a week, exercise hour a day was 70 min. (10
min. for warm-up, 50 min. for treadmill and 10 min. for finishing)

according to instructions of athletic coach.

2) Exercise strength was decided by 70% of target heart rate and rating
of perceived exertion (RPE). All subjects had blood test at empty
stomach condition for 12 hours to test exercise by relative exercise
strength. Collecting blood was conducted during exercise test, resting

after exercise and bathing. It was conducted by inserting blood collection



needle into forearm vein, for total six times with 6cc volume including
each once at stability period, immediately after exercise, at 15-min
intervals of bathing and 30-min intervals after bathing and blood collected
was immediately centrifuged (3000 rpm, 10 min.) and serum and plasma

were separated and analyzed.

3) Data processing method of this study used SPSS Window Version 11.0
program and mean and standard deviation of all data were calculated.
Two-way RM ANOVA (2X5) was used to examine differences of lactic
acid, ammonia and catecholamine at stability, bathing and recovery
between experimental group and control group and post-test used

Bonferroni method. All significance level for analysis was set to P<.05.

4) As a result of analyzing differences in changes of lactic acid and
ammonia density according to bathing condition before exercise, change of
lactic acid showed the highest density of lactic acid in high temperature
bath of 42~43C (M=16.30), followed by tepid bath of 35~36C (M=14.41)
and cold and warm bath of 17~18C (M=12.53) and there was significant
mean difference (F=7.277) at the level of p<.05.

As a result of analyzing difference in changes of ammonia density
according to bathing conditions before exercise, tepid bath (M=163.25)
showed the highest ammonia density, followed by high temperature bath
(M=139.81) and cold and warm bath (M=124.28) and there was significant
mean difference (F=6.330) at the level of p<.05.

5) As a result of analyzing difference in changes of catecholamine density
according to bathing condition before exercise, tepid bath (M=16.55) in
change of Epi showed highest density, followed by cold and warm bath
(M=13.48) and high temperature bath (M=11.38) and there was significant



mean difference (F=21.849) at the level of p<.05.
As a result of analyzing differences in changes of Norepi density
according to bathing conditions before exercise, cold and warm bath
(M=107.15) showed the highest Norepi density, followed by tepid bath
(M=84.80) and high temperature bath (M=72.88) and there was significant
mean difference (F=5.280) at the level of p<.05.

6) As a result of analyzing difference in changes of ammonia density
according to bathing condition after exercise, high temperature bath
(M=31.53) in change of lactic acid showed highest density, followed by
tepid bath (M=30.00) and cold and warm bath (M=20.44) and there was
significant mean difference (F=27.404) at the level of p<.05.

As a result of analyzing differences in changes of ammonia density
according to bathing conditions after exercise, tepid bath (M=179.38)
showed the highest ammonia density, followed by high temperature bath
(M=157.88) and cold and warm bath (M=141.25) and there was
significant mean difference (F=8.558) at the level of p<.05.

7) As a result of analyzing difference in changes of catecholamine density
according to bathing condition after exercise, tepid bath (M=27.73) in
change of Epi showed highest density, followed by cold and warm bath
(M=20.65) and high temperature bath (M=16.88) and there was significant
mean difference (F=11.595) at the level of p<.05.

As a result of analyzing differences in changes of Norepi density
according to bathing conditions after exercise, cold and warm bath
(M=155.58) showed the highest Norepi density, followed by tepid bath
(M=136.20) and high temperature bath (M=114.68) and there was
significant mean difference (F=4.540) at the level of p<.05.
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714 BARA £5e/ BT Adew EAsE AL LPwAM,
%7 G449 DING oI5 A A B o] Btk WEI "old
2ol ZAE 2 $4S Ve, dsuZancs ofsit) o v =
ol Aol UE A4 sEE Ao vk wAAAe] FEF Bzt 5
WA whEe] wen mAde] FEHEE kel 5t ol

(3) =291 ¥ (Norepinephrine)

2ol=d g (noradrenaline)ol 2t % 3™, EFFoAE A4 do
oA st Ed2A ErlEa, Uz N-wg7]7F "ojzl =4
ojth, Fald el e ZA

o) ol s Zelo] Aty FAFW ojgle] FTAF XAOEFHE oy
"E[_
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Fol nH AL G977 9A BF el vuzde] FE7b k) 19
g o8 w=dszde] oA 50%0]4ke] ofd wHAA @ f14
Axpe] oA AFATHE BAE JTh RS, 1999). ==y
Zge osuzas e AFt R e A 9L vAA FAW
QA el FFol Yeid ¢ 2 d@e mAh oe@ HHL 5
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4. @A 74

g A (blood)2] BteA S G0l 80%, @M Aol 18% 1¥lal 7]EF & Aol
2% 2 FAEHAA vt ddaL AA - (blood celD9F A GE FFoE
TEHY, 25 4= Zj1:—i?L(erythrocyte),‘i‘i?—f—_ﬁ:rL(leukocyte) o1 e
(tyrombocyte) 502 FAEolA gt} o]gd Fdo] &

T7F 7FA AL 9l @A 49l hemoglobinel ¢ g 40]“‘1, o A
Z 3} 2

ok %_

r1o
>~
mlo
2 K
K
:

Ae Ag

o= ¥

lo

4 F,
Aste Abmeol wel Apolzt yERUAl " (9 57, A 9 3,2006). ©]

Wl M= §arsko] gelatind e o] WBolel7h =, ole2fgk d oA
T FYAel AAE HAWA AGFHAES, 2002). o5 FH(serum)ol L
sh=d, o dAHL  HA(plasma)d M =EANE HAGuAEQ
fibrinogen 3 t& dd3 1 A7} jle Aol & &
4L 91~92%9 FEI} 8~9%9 nFYEL FHav, dF 7%l

fibrinogen¥ 22 @A (protein)® o] Fo]# 9o

o o2 v oA g = A (antibody), B4 (enzyme), T 2=
To® T AUk

AC)
=

albumin, globulin L

&40 Eo]ldx A (blood volume)S A =9 ¢F 80~85%Z x}A s}

F U §E Toll 9ty SAE o9 e o Ya(nutrients) E FF5H
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@ 7h=diAL

Ad o] E0] = hemoglobine] 5o HA8 g AA(0)E FolA A st
of A= Frbetar Al thatel] ofsto] TAE oS EA(CONE HE &
Hksto] #Hulo 2 PR WE 7t A AH(gas metabolism) #8253t}

4 me Agel oaA ewsel NG ®: 2 B4 1w E (waste

@ A2FAt AdEd =4
TEA WY x=H3 A oA ANxHdI} HIEAS Z4(control of

electrolyte)sto], T &9 223 &Y plasmadl pHE 748 =2 F# &1}

® AT "o
A el A y-globulinel] A7} 9loJ A toxin, bacteria, virus ol td} ¢

Wojslo] AAAEE A gt (body protection).

® dHgaet AHE oy A FaAATE dolA EE(bleeding)o] A
W FAE 3il(clotting) 59 715 g

AR Fo|A AL HAHAHoR FHolstE AL fibrinogen = 2 o)
o}, Thrombin® #FAe] ¢lsle] Ca” 3z A XMA7F EAske] B-44 fibrin
= A5t AT ow FAGae] FoshA "k el A A=d upet 2
o] 7] T A2 gelatins} Hojwg = o3 AYS 9] st F
% 1.4 (anticoagulant) S A}&3FA H+=d, 2 Fol &3 U (heparin)S U9
o AgdAEAN TH7IAH M (basophils)et AW B wkA E (mast cell) ol
ojste] wtEol A= HAY &AW, mast cellolzt T2 AU HE 7]
o BAERS EMn JdE AAZHY 3 FRo|tH(AAZE, 2002).

%

Heparine 4wtz oz g Imid 02mgs FSuA=Z AEsA Ho. 1%
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0
2 1 YA ES, 2002). 1 Hro] Al EE S
IAZE FAAY, Sz, FAdEs 92 B3AT 5ol 0o, chelate

3}3t & ¢l EDTA/(ethylenediaminetetraacetic acid)E A& 3&tA o}l o]g] gk

@& Al T heparinoly EDTA= drtHow Ao a5 dASA
AXNA Fvar d8A ey, dRwsdE 49 AVE SUAL, e

< @& Ve #AaAUv LA v sty JAE Heids @

+ W 5 A

Blood celldl A3 W37t gz, &35 71 A do
Heparin

o (A& % 5ml/1mg)

4o 7 A, blood celld] &AWs7E At
EDTA

(tkydfid: 1m¢/0.1~0.2mg)

2 calcium® ZAE3o] calcium citrate complexS A4

Sodium citrate st 15 WA GG (A S 32~38% FEAE FE

1:99] vl &= AL

DNAA A AF&3H, F7170(21Y) EHe BFE] 7157
ACD

H, Ao s FF37] A3t dextroses: A§Trt

(Acid-citrate-dextrose)
AFg2F 10me/1.75me)

o o4 % (Packed Cell Volume, PCV)2 dutx oz Hz &40 n]sle] 2

ed, ole @ PCAE 7] $lsto] Helg AARAE stelFw, Wy g
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= Abolol buffy coatgli st WM FFo] YEMYA Hrb ol PCVE A
do gl 4G9 &84S %= TASHA FHed YRk oz 38~45% A E
°] PCVE YehUlH, A4 Hd4o2 40%9 PCVE et

7t AEY v ERU g FALd w9 1.053(1.046~1.059), 4+
1.052(1.046~1.061), A+ 1.045(1.035~1.055), AFF(H4)2 1.042(1.036~
1.051)ol™, Ad+o HFL dFARY =v. moA dHGas WA T 9

A7 g Loz shed frh AATF AY Weieh] sletgy 2%

e ARz L@z, AETh @Al MAT(bulty coan®] & Fol

% H
A8 (erythrocytes)= 521 % (membrane)ol Aol A& ddAFolth &
HAE Wo7] 98 o] =% biconcave disecs@Eo|th 7N, A&, W

Hemoglobin(Hb)2] #

P
EAst = Mol A e fAA AFE I a¢ke], WolA e EEWEH A&, WY,

o
il
o
2]
Y
=
Lo
ol
=
rot
O{N
-1n:
D
(@}
]
—t
~
o,
()
o,
@]
Q)
=
D
S}J
\l
N

2" T (erythrocytes)?] 27|19k & T Ed wet o]zt Au. AlHe] A%
v Aol 75moli, N 70me=E v WA AW AL 45mo = A 7] o

]
aS|
ol we delgmol ¥R AGT S g golA Aolrh @ 5

_24_



of gl Alolth, AP Fi FAAFoE WA B, ol BB
Fastgvl Aol B okt Frbske A gel Ak FL BRI AGe

ImAA el A o] Ad4 &5 AHEd 22 700~1,200%F, 22 1,300~1,400
T o= A= 600~800%, E7l = 550~650%F L] an Abgol A gk 450 ~550
gk, of k= 400~5007F A E o]t

M

) B34 el 489 3 gl (abnormal erythrocytic form)

D Anisocytosist= sEF ol W ¥FF24 o= YEU erythrocytesd =7]
7 e Aol

@ Poikilocytosist= A d9 HE7E UE Aor ASH AFY Agede
spindle-, pear—, rod-, triangular-shape® YElY i, HEF2 745 g4
o= e

® Erythrocytes® A2 R2mlo] 71 AFAS
e dFE YA (rouleau formation)o] g dhar = a1gkolo A H g3l
ety 7, Al A e F38 %, ¥HFF & (ruminant animal

=t

e
R
rir
In

(4) Ad9 A4 2 9

Al gA7ols 8, b, v 29 dadol A BEAAA Y =4
Fol= F47F 9% =8 (hemocytopoiesis) Fholth F4 HolME
o 1AM E A E(stem cel)7} Qo] AA Ao} (pronormoblast,
rubriblast: YA Aol 2 H o3 AIAF=Z FstEr). oy 4= dA
3 FHol dEd AHEY ASE 90~140¥EA H 120¥0H, BE7E 4

o
—

2 guA gon, Awden ¥ oo Qu E4ET A9E AT
A 2HU olfe AdTel wshe] 51 5
997} 39~42900] 5, go] 35~45%0]t} o]FA Fwo] Hg AWTE

Lo
o %
o

k=)
>
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7150l AAaHBR AU Mo A A i, o wje 7 v H =5
W o] A ¥ 3] Al (reticuloendothelial system)®] t 2] 4] & (macrophage)oll %3]
Aol gloyAA dv. £g Ad= vid Fdds] Fol FIHo A A A
oS 5%, 450kge] Aol do 36kg(AF o 8%)ol °F 300x9 A7t
EAskH, o] o] A o] 1009eletal FAE W 1Y oF 300x9] A
7t A6, o] weo] Ad g gro] 100d el 7FAE uf 1Y °F 3
zx, 5 29 9 3500870 (3x+86,400%)9 AdF7F I E AHZ THE
ol Xth= AAte]l "uh et AU AT Fu AT FELE
Al s oy A of st7] W]l tH(H Als 5, 2002).

(5) g2

A8 (red blood cell) el &%= &AM A (hemoglobin) A A whw 2
(chromoprotein)9] € F o2 wEokw Aol A A (colour)7F TH5 o] 917] uf
ol E3tuw él(compound protein)©] t}. Hemoglobin< A& 2] dir 34%=
A ek A (Fe)S gfata o] 2t (oxygen) ot FA Agsn daksiesi
(CO)et= AP (020 Hlste] o A Adtets 4ol Aok =3 A4 €9
of 3% hemoglobin® 72 ZF7F 0.9 A 488 4 A& Fe’'s &

3+ ferro hemoglobin®] t}. Hemoglobin® 2 7|52 0.5 H
eRtels AN HEo RAIZHSE $3E v HEIEFYH COE WEd

A 029k AgFeted HbOo7F S A wh=th. Z18lal # <ol Jonathan 5 (1997)°
hemoglobin®] ©&3kAl AFAE HESto] =& 7]5vko] Qe Aol oy}
AAZA ol 0.0 F=7F $rom hemoglobine] #Hg3le F=7F @&

Fo das FAHANA 0.9 vES sdTL, w2 oo gow d

i

do] o]Folx= Aolth. FA o= H(Fe), 721(Cu), Z#(Ca) BIEY By,
d2k(folic acid) 3 @A Fo] dadstA du. dAMAFS BE RBCF

Elets A4S 7HA R ded AddEAs 14~17g/dl, Ao A= 12~
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16g/dS 7FA 2L AHHA S5, 2002). dH¥b4d 02 hemoglobin®] A} 32
66,000~69,000 daltono = & A At} o] W hemoglobin 1mg> °F 3.4ug
o & Ffratar U+=dl(0.334%), Heo] AR 55847(H AWM I 26)0] .
A RF 2R hemed globino 2 FAEAA A= 4709 heme”], S 471
o] H FAE ZFAEE, hemoglobing FHA& AR 16,700(0.34:100=
55.847:x) 0] T},

T3t hemoglobin & AMF2 Al o] A= 6800001, &2 4 FolAe=

|

rr

l

aLefol ek X &= 65,000, 7+ 66,000, E71& 69,000 12831 E-2 66,700 52
2 4EA vk o8k FZo] o] JHA FEol wel Aol ofihe] Aol 7t
A= A& hemed] TxE= Z AW hemeol 233k globino] Afo]7} g17] uj

ojt}., @3 hemoglobind % TE9 FF, age, gender, muscular

Sl

system, mental state, season, air pressure, condition of life, feeding

001’

environment, feed, nutritive condition, disease, mensuration ol wWa} &
S o} YukA o 7= 10~15g/100me 2] Wl At L 8ol myoglobine
Fe’'E 7}A%& hemo$ muscle globino] A§e Egctwde] dFow 2
2go o Utk WA 2fo] Mo

myoglobine] &3t U5 LT Aol

A=
1~7¢ 1~8F 3~671¢ 6719 ~1d| 1~64
A A
g/dl 24~19 19~15 15~12 12 11.5~13
A=
6~104d 11~15¢ A el =} 23 91 of =}
A g =
g/dl 12.9 194 14~17 12~16
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7. WY I (leukocytes, White Blood Cell)

83 (leukocytes)E Fo} Wl HAATY EARG @ANA AL 2
AAm gtk olel @ WAL olR, 53 AT Fo WAAES A Fo
24 A delA WaATe) gl @ AW WA 2 vhol YAl

Tl F2E A% FPAA "k AAL BB wE fRES, XA
b 5% WA W B9 sl WolAA BrHAGH,2005). o el

=
WMy L7 A A FHe=dH, ol dZFo] WE ¢ 74 F(agranulocytosis) ©]

olgf g FAel AZIA W wES 2] 7wl AstEHel A Hel=
Adse AsEHS Hojd & glA "ok o] "o A=5E AL 9 A
ol ¢ F(inflammation)o] A AA A= AW o] &
Hohg2 W8 H (leukemia) ol 2% d=d F
A AESAE st RN A7e AFo N
At WAl x5 e uE AN AEY FHS
Ak A wo] Ael wAs WG vdetve, A5 @3 dele AAAHQ
7 Aol g Aol FAA HERE Aoy
o] A TAH L, A7 #FheA HEe R daRsrt Fac
3 A7 AF UAY HEE so] TAEY. o] F
Aol AgA = o} St AEEW, WHE(WBC)7F A4
of vlste] 10~20M 2 F7ksta, Hg w=ele] dAn o= dury nA
% ME A (unmature leukocytes)”} #ZEH X H(AAF 5, 2002). 474919
WBC~7} 5,000~ 10,0007H/mi' @1 8] §kalof o] wjo]= 200,0007H/mi 4 =2 <5
A Hlrh oleid wWEwo ddL A WHAAE fRoy X-ray,
=9 dE AN B aE ok 549
oF 47

Aol A, o

s
gk

2,
i

2
o

o,

O

benzene, aniline? & %9

O -
A5



al
olth, A7+ 8~12u A=olH, di 1md Y FH Y
N, 1A Aeke] A 9= 9,0007H, 4= 7,000~10,0007H, = *+= 15,000 ~22,000
7N, S 20,000~30,00078 L& 3L 7H+= 9,000~13,00070 A =& 7FA L 9l

@ vh& & 3 Yl L (polymorphonuclear granulocytes)

-3 9714 &S (Basophils): ©o] #W3&5 Jlol & histamin®] Y heparins ©]
e ol oA allergydh&S do7le 59 A&l Holsta ).

-3 %54 38 (Neutrophils): ©] &, A T HAAE AHelsto] A Ao

of FoF /%S HAL Ak £FH WA ool AW MIFFs}

st=d), allergyi¥b$-g oA

o
=
& doedle ASHAstE v 9% I

®
A\
JOl
d
i)
o

& I (mononuclear agranulocytes)

©
%
i

Lymphocytes): W 9 WF-3-(immune response)s Yo7+ 7|5 o=
g% Ty AANESS P o] 7]Fo] ofstHW WY RHdFolga st
A5l 287 o

-3 (Monocytes): &AM wWd e} vt V5o w @275 =dE

& Bl - A4F 59 V%S B A

rr
o

d 4 T (platelet, thrombocytes)< 22 FA9] A3 = FA4Yo|w, 1 A

e A A7e] o Zm@-Smelt B £ AE WAT 5+ Ak 2y 8
o ASols % 3-5m, Aol 7-10me A7)® FUol AL AT YTt
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=
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=
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=
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=8 5 9 (bleeding site)
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(thrombosis)o] 2+l 2

=
T

albumin,

ER=N e I

I, f71%0] 9.0% =L

} =] &]

=3

=

90%
F(blood sugar)til &&=,

E|

L=
=

A2 glucoseZA AA T2 80-120mg/del

ok
o}
- 30 -

J(plasma)-<

2
=

(e]
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globulin, fibrinogen & 3% ¢ @W o] Eof Qo™ 15 globulin a;, Qs

Bi B, Yy o2 ERHa Jom,
ZAR S S N R L R

=
= Tt f4A 9 & AdkA

]
)

£ 3] B-globlin Transferrino] g} w9 3}
= Ay s}st
A5, 2002).

B P A9

o o ©H

<E > AATAA s dHAEY Hd L FFoA
P R=! Ll S-9o] =
o 70 1102 PP e
Total protein(g/de) | 7.73+0.35" 8.46+0.28" 8.51+0.32° sk
Albumin(g/de) 1.98+0.15° 2.61+0.21" 3.43+0.19" sk
Globulin(g/d0) 5.75+0.37* 5.86+0.36 5.08+0.39" s
Glucose(mg/d0) 208.82+9.63" | 209.56+6.53" | 308.50+10.70" *ok
Cholesterol(mg/d¢) | 102.00+6.51° | 174.19+15.03" | 1254.94+90.25° s
Triglyceride(mg/de) | 128.00+71.4° | 99.19+8.18° | 182.44+8.43" s
Calcium(mg/d0) 9.19+0.51° 11.16+0.83" 26.25+1.66" ok
Posphorus(mg/d0) 6.88+0.39" 7.29+0.39" 7.34+0.44° sk
SGOTIU/ 2 ) 01.97+5.89" | 88.80+5.72" | 167.84+9.27" ok
SGPT(U/ 2 ) 4.46+0.64° 6.48+0.46" 13.20+1.85" o
.| 15277.80+1563.
ALP(IU/ 2) 445.00+48.74° | 1117.70+65.78 o o
CPK(IU/ ¢ ) 502.99+10.00% | 478.93+14.58" | 286.28+11.99° o
1236.80+61.35 . \
LDH(Wroblewski/ ¢ ) . 697.10+36.88" | 369.80+26.69° o

Values(a—c) with different superscripts are significantly different(P<0.01)
wx: P<0.01
SGOT: serum glutamic oxaloacetic transaminase,

SGPT: serum glutamic pyruvate transaminase,
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ALP : Alkaline phosphatase,

CPK : Creatine Phosphokinase, LDH: Lactic dehydrogenase.

<i 8% AtHAY A mE A A E(serum components) T

ZAsle] ol Fo|th. o] F vitellogenine WEIAFEHA HFHIHA

(vitellogenesis)*] estrogen?] Ab=Foll oA 7rApoll A A H o] Y= 3ok

el Ar=Edz2A4 o F50o wdrd(germ development)®] % %= 4

2A FQ% ATES g A9 X O R estrogens FoIEH wAS)AZ
| §AHAAE Aox2 ®Hiusi th(Hara®t Hirai, 1978;

TAAAE, Fd2HE, 2+,

X =
B 5L AVARA AN w1 FFol 47 folF FFOE

=)
o
o
=]
g
0Q
)
2
)
AL
o
(o]
>
ol
i
)
offt
i
=
)
—
ey
i
[o
fr
X
ot

A (antibody) =
A vrET, O FA S} SolHor vibgste Ed& ek o€ A A

AE FAE YEEZEEH Eoovs U v At (pathogenic germ)S o] 517

7 &< (polysaccharide antigen), A& A (lipid antigen) % AL 3
(nucleic acid antigen)°o] Ut} dubx o g R oA FE Ao HYs= 45
74 (infection)ol gt &2l WHE ol &stA Hrh. =5 AolAY A
o FAL HAsA Aol FTUT FIFS WAA H7|= Frh 3
Al (antibody)= At ol theto] A3} 2 Wolr|eE 2zt =45 d8=
g, o]gg ddA+= WY FZEF (Immunoglobulin, Ig)e] F= Z&3A4 =

.

rlr
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of Fdte Aow BHuya vk 5 Folu AL o FFHoA WMo

3 A% §d = 79 93

A
2
t
i3
o
(it
°
rlr
1
of.,
°
°
4
)
K
(g
i
i)

A e =, o) e WY A S (immunodeficiency diseases)S =LA 47}A &2

@ T-celld] Ao
@ B-cell®} T-celld] 2o} S o= o]g)d WA AFZo] BAsA FH o}

olfgt WA FT T syrt do]A(FHAUAZAES, Acquired
Immune Deficiency Syndrome, AIDS)Z 19811 w=r ZAg E o} o]l
M.S. aLE g o] uiato] o)gto] A Fow WHste] W HEo HisH
H . ¥4 (acquired) o] & % 73 (heredity)o] oty et= &

HAYEAANFE /] W olsh TEF Aotk Age muE LA
A dEAN AN A BANAR, T F AR BTG ob e
FANE ol 2L NER dol= AN HuE | v glow,

8] Zekzo gk wgro] ofsfA 1983 59l olo]j=2E o= niolHiE

WAl HAT. o]H @ whol B AHIV)E YT AT Sl o
v F9e @Al AA&eME Aol el WML 53 o
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o] wpojej o ¥ At steiete FA PV Fotel AP A5
Ao Rns Ao Bad £ glomg orx Ze Ao At A
2 vk w=e] g s Ao o5ty oo]= Fxpe} WA T 3,30001 9
o w AT Z=FolA oeo]zutole AHIV)A A€ F 10del4
Aol oo]=22 PR F2 Ay 7hd 25-30% % cytosines A YL
7] W9l Aoew YERTH(HAS S, 2002).

AR " BB A% Bl 30-40

X

oS A HWH  F<t(blood

pressure)= AGA o R FAst7] ofelE W¥RE ofy e}t & A (shocking)ell kA
APsle=z 85 F3to] 5 FAstodof sh=d, o] wo o] g FU-3}

A HEgof] 9oste] Aol & A 4 7] wjtol (i, transfusion)

@ o] o)l ok wut.

dodoj oz WA= 14 A 3(genetic diseases)o] W o] FExA)3}
2tk Galton(1965)%= 94 8H(eugenics)S FAT & AFA AFE &+
st A 4 A= JdF A8 (human genetics) 7 Tt
(heredity)ol 2} 3 F R o] Ao HAYHE= F

JAS gete RS FAd 8 (genetics)ol gk dktk o]y 3 SRS
Mendelism(1865) T3 o] o w435 weste] dAd fFHZofdAE 4%
S} (enetic engineering) ¥ #H ¥ &

g} (cytogenetics)e] Alt7F €8 AW ALS vs 2 Ao A S5, 2002).

ol\

(2) 14
U™ (Anemia)ol e} T2 oA o= 2o 9)Ete]  AHYF
(erythrocytes) 7} AAY 2= w dojr}=d], olw 300~400%/ mr o] &}
g e

7b #HM, AE A fol= 1009/ mn7 Ak a2 g W dra
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=
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=
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=
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(iron deficiency anemia)©] At}. o]=fak 4

ARY wde Aue A2 A/GEFRL Fiel AusA Hed,

o:
¢
nee

=

A3k A= dA B 54 d AR A E YEY T e g
T4 A v G (spleen) o]l A WA EE &
anemia)e] o™, o] W] Ag& HAEAE T& Folol AmSA E
kool 84 WEF ke FAdHeR FastA oF

= & Y1 % (hemoglobinopathise, abnormal hemoglobin)e] 1t} o]= &3
H (genetic diseases) &2 FRIFEH O FAAT AAA A FHA7 €
AzetAY o] F A P (heterozygote) Al T+ 7FA 9] ol EZFER F A}
b AdeA o AdTe o]l Aoy BHAdFY dHE %
484 ddo] WAFET. FF 2% (homozygote)?l Hb AAQ]
e AGAQL dE=2dle] gAY Hb CC, DD 12]a EE9 7%
17 fth. 28y Hb SSO fFdAd ool
o] YetuA =™, o] ujol] Hdrp wtRef
(sickling)= 3star gl=dl o5 dZol AZE A E T (sickle cel)etL
EHAA TS, 2002). ol AP F= Neel(1945¢F 1951)9] oA A5
A=Y o599 448 (genotype)S& Hb AA, Hb AS % Hb SS
2 ¥Agt. Hb SS(Hb S)7F 3271 | AR #2448 Hd35 =

W18 = (sickle cell anemia)oll ZA& Al o] 7] ZHo| thi&E Ao o]

on
=)
_?j,
ofo
o,
()
r
o
ofN )
o

rlr

i

olgl gt olf= AMAHSQA Hb A FHAANAE ofv|x=4ke FxoA 69 A

= F % 2k(glutamic acid)e] A =4 o] thile] Hb S9
o2 AXBEHA HYEG Rofo] GRY(HAAF)eE W

o EAEHRS HAHAH o ZA £8(hemolysis)o] o} wHAISHA )
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NormalH || Histidi || Leucin [ ThreoninH 4 Gllftam | |Glutami
RBC Valine Proline 1C C
ne e ¢ acid acid
1 2 3 4 5 §) 7
Sickle || || Histidi || Leucin || Threonin| | L L Glutami
cell Valine Proline| | Valine C
RBC ne e e acid

<9 1> AR sdRISENG oY RN AdA W

24

)2l

nee

o] =2k W)

Hup ol @ old FTAMb AS)E /43 AAde §QaA o

w2} 2] oF(malaria)ol] 3o

Abgoly FEo| A X-9 A A (X-chromosome) ol A &A1ty A3 &7
FHste] Fdsh= AS WAl -A(sex linked inheritance) ]2k FHcl &9 (Hemophilia)
o} o] X-dAA el A EAfshe AaxAe} A sk 7 Ao A
) =84 #v8(congenital bleeding disease)®] sht= Pl §aQIxke] o= A4
o2 Fofo] FEJX|X] gFotr] XAREE FRld), A8IA L] Fo= Qg T3

< Agud, A9IALe] FHow Q3 d9-¢L B FEYTh

ro

_
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olo
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re
>
)
alll
e
o
=
Ho
—d

I 3] B 2] = Al (Fibrinogen) -
X 2 E &4 (Prothrombin) —
Z 7] 9l 2} (Tissue factor) —

(Calcium) +

I
il
v Einty
A 3z 2 oF A v] Y (Proaccelerin) -
VI 2 718 ¥l (proconvertin) +
VI 1 91 2} (Anti-hemophilic factor, AHF) —
X w2~ Q1 2H(Christmas factor) +
oE, Zghg-9 dA
(Stuart-prower factor)
PTA A(Plasma
thromboplastin antecedent(PTA)
X1 SEA W ¢l & (Hageman foctor) +
g5d A st A
(Fibrin-stabilizing factor)
Platelet factors | ¢1%] & (Phospholipids) —

7FA o4& H QA (carrier) = A AR shar, X Xpe 94 F
FAAFAE 7H AL AAE7] "o @9 IAE= AY ok F Ak

ArolM XY wAAE S VA A d9 @A "ok
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< 11>899 A vy et Adetw Ao Ay e w7

A A o2} Xn X

X XpX XX

Y XnY XY
o] 2 ooz} 4w d uf oA HFoAm YL} ol A7} A T3}
T A ded #AE AuEW, oy XAAA e gy, &
Zo 50%+= AN, 50% = FAA oW, ol He-Ho] 50%, AL 50%7f
Aol o2 =59 234 E(inbreedin marriage)o] Ay AY I+ S FHG

Aol A thAl YA Hxd o =9 HEg ol o] (Qeen Victoria)]
ZHAO A vEbd Ao w1853 o] &2 o g WA ofoldl HeIE=E B
=d 1 olE2 dHoldn. FAY] g2, vFES e ueke $7ke A
4 A4S A, YRt ol
Z7keke] o7]el A ot 53 Expel Al H-
shupQl dEitt=e(Alexandra)= 2lAlobE AR 7EA 1904 ol LA A=
227 2}

A5+ oS ¥UT E uE EUe 28 %9 AEcto] dELATGE
Y ol 5 E FUATFHASS, 2002). ol ol it ke A
AAbEA Hobd HAFE S5t A8 HALE AU FFHAE oo
Aozl DNAE 7FA 3 PCR-RFLPW & o] &3t #2438t kg, o]0
02 Aa5sE g% Adptjsms AVI & Y5322 =N Cryoprecipitate ~L
g AAdYsdFds Foldto] A 56ty d¢HW Bdptjsms ZEZEFRHIEGA
sHdoly AP FEdLS Fostd Amgo. wAGFHAS A H(color
blindness)ol A= dA oz L, azy FTEAAE o A$ b
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el Yo AL Husdr ¥e ZEFEEKY B 2ZBFFE
(K)ol 1 hemoglobin A type 71# ol A1 = hemoglobin B type o4& #
Hoh ¢ =2 ZEFTFTS 7FA32 9+ wbdel hemoglobin AB typeol Al =

ZFUAE 3% Xty By 1= Hb” typed A X5 Z7bo] o

= "AA AEY () ool U AHoew FAEY. Y
Evanse] dx o] w2y Ad8 3o F(volume)? AP 3yE Aol A
%= Hb typeol oaiA FIFE D=t FHsEAT. oA A FRY &4 4
2~ E ¢ 2~ (environmental stress)oll A &st7] fsto] Atk FEE, AT
a2y AE 33 (cell fragility)v =9 THT3e AHHA - 2T
2450t o8 Zo] hemoglobin¥ ZF (potassium)F+< F&9 =&
(viability),5= 4 & (fertility) % ©& A48 A (production traits)ell v &4

A (relation)o] = Aoz A47F A AHHAS 5, 2002). o] 9o
ol dAF ] Al wEA FHe A w5 R MY & AT
H

=
o] 4 2e ATARI} FAs ol T Aow Az

K. Landsteiner(2=Ezloh)ol o] ajA 1900 Alzhe] ABOE &S w7
sto] ol Fo A 7l e drd. 2L Fo Erlich®t Morgenroth= AF%F
(goat)e] dollel= Zol7} vt THE Wiy 7k5o Ay A7 A&
HArk dwrA oz A (blood type. blood group)oldtil Hsl:E we A
d7 @4, 5 €759 x¥el U= Fd(antigen)s LI EF o5
hemoglobin, albumin, globulin & & F&Fol| weg FE5Ho A7|x= I,
ol g dAFPS Fiste WS Fde o WU} NG T F
7HA S ol &t HeEd, e 4y s AFE FE(AE 549,
AEY E7))o] FYUstH, 1 e o 4l (antibody) 7} A4 E]‘—:—Eﬂ,
ol 2] gk antibody= A =2 Ad¥ WelA Fda} w367 wfitol oo

2 FRe St AAS B, 2002). FAE FAY FAL AR Y= A

)
=)
O
o{l
)
Y
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). ol eyl WA @A | FHUAE Tt HAGA ¥
25 A A A (autosomal chromosomes)oll Al @A sHAl = w, {7 oF42
o] HA(Mendel's law)el we} yepuAl drh. o] of o] FU-3FA S
oA dojys= & 7FA WS- (immune response)S A ehE ST ol @

5)
wok7F W98 (immunology)el ™, f % 8 (genetics)? EAHT AAAES 7HA

o

A gpFojof 7] wFel, o] E FAHA W% g (immuno-genetics)©] 2L
g o] MAfFATgNM= F2 A7 ABOE A Y, MNE g 3 Rh &

Abghol AP AT wo] EActe $HYS VIFoRE dto AP S
A, AB, 0% 9 47FA = +dstal vk Abg el A-B-O EHFP oot 3o
9% FAA FA9-(gene loci)ol 370 ol A2l & 9
Z7F 4ol e 278 ol e ket Zhzh vigeto] - Ao #Agle

| 27} of
LogEme] Aol glo] BUHOR v Aol ¥ et A9E 9

o} ol WAE - (codominance)ol ekl Feh o] 944 A-B-O €
oA 2 e dh 7l A A9 E wl, AZd BE2 0ol Hlste] 94
(dominance) &2 WE}IL, A3 B2 ¥4l o3ste] ths Aldle] #E2 3
43 "k & #3432 AA, AO, BB, BO, AB, OOZ YEel A% AAZ=
AA, AO type> A3 o= BB, BO typex BE 22, AB typex ABJ o= 1g|a
00 type OF o= AP vebdrh 2oy o8 d AP S A HE #
Az #ZA9 = v Aol A def o] AA o] BAE = Zo] ofye} tf
T #HH7F At stue dad s THE s A7 Bu Y99 /4
Aol A o] AAE = AFE e, o Wols d4F systemol 2} st

o FHA 9 (gene locus)etal stod® FWetth(AA-S 5, 2002). 3+
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A2 (gene)7t 270 o] Aol & AW ( traits expression)d] TWoldtE AR}

_'Qr
oA 28 (pleiotrophism) ¥ = fF A8t o] A= th=t,

<3 12> ABOE o] xddgy FAAEI st ukg

gAYy x4y A2y | A Fe] Hkg- R
(blood group)  |(phenotype) |(genotype) FA dB | 27 | A GA
A
A A AA, AO - - none
B
ABY AB AB + - A
I B
B BB,BO | - | + B )
_ 3 A
0% 00 + + A B
none
<E 13> AtEe] ABO A8 o %2
5 Ak FURRE i =k 2 4y
x4y A 2} 3 (xd9d) x99 7 A+ (24939)
AA*xBB AB
AA*AA A
AO=*BB B, AB
AxA AA*AO A AxB
AA*BO A, AB
AO*AO A, O
AO=*BO A, B, AB, O
AA*OO A AB*AA A, AB
AxQO AB=*A
AO*O0O A, O AB*AQO A, B, AB
BB+BB B
AB+BB B, AB
B*B BB*BO B AB=*B
AB*AO A, B, AB
BO*BO B, O
BB+*0O0O B
B*O ABx*O AB*O0O A B
BO=00O B,O0
00 00*x00 O AB*w AB*AB A, B, AB
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Adgxad 2135 172.09 61.24 81.0 119.0 64.10 2.68
(N=9) +017 +3.12 +3.09 +3.25  £2.10 +6.51 +0.70

2. AA T4 A

A% =A AU E o] &3] A AA
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5. 2dWH

Ay

1)

@O A AH(Lactate)

g ZAAS gpectrophotometer(Inova 3000)2 Alg3le] @Ay or BEAS
o golth. Adulapee] o 2mE Hol, 4Ty F A5 s EE5ho
blank tubedl & T/, A& 1003 A1 2F 29mE ¥ aL, test tubedl = 7
N 100, 7T 4mE H7FsES 3 ¢, 37C water batholA 15 &3¢

RESAI 71, A2 oA 283 WS B 5 34 340nmoell A FA sk

= 5 ]
4 54 FE 2

ﬂlu.',
A

@ ¢tE Yo} (ammonia)
AdE dACdE)omel = )
2500rpmell Al 5&7F A4 w8 F FAH NS 20me HFAEEte] ®2dlA GEF
20, FASTYEE lomE E¥ste] 37CH Al 2013t water bathol] 13|
60 ool A I 630nmell A A skt

—4

@ 7}H = 219 (catecholamine)

T-A2 o] &3 HAF WY =AY (radioimmunoassay) 0.2 A5 71 01 A
g2 AgeE €% 1ol 1.5m Tris 0.1lm EDTA Buffer 5005 7}sl a2 pH
& 8602 4T Zo]lH, Acid Washed Alumina(Merck Co. USA)E 7}3}
A g st Eda e F2AZ 5 AlASAL IN Acid 1005 7heka FHF
F=d oAoltt. d A RAo] &

(Merck Co. USA)ol A 30 FYdste, 52 Water 510Pump(Merck
Co. USA)E AF&3te] 1.0m/mine 2 QA F4 A

W A2 5 Wafers 712 wisp automampler
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WS SPSS Window Version 12.0 programS ©]§&

g
of RE RS Wi EE ARES HEH;, AR gut oz gue o

-

AAL, 9E, & & dF A4 drYol FtEEFENS Aol E ]
#3l Two-way RM ANOVA@2x5)E A& stdom, gk zpo]o] w& Ab
< HA32 Bonferronid WHS o8 At &4& A3 RE fFoasd

P<.05% 3}%
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(M=139.81), W¥=2(M=124.28) s+ 2 Y¢HUol TEE H <

ol A elm] gl W Aol(F=6330)7} YEhdTh Mg ¢ gEuns 98 A%
AZ 0= Scheffé (p<.05) A d A7 v &&7 WL Koo A R}
w9 Aol7h hEhyk

2) e A 95 Arxde wE AHEFHR vk Aol

$% A 98 Az Wk AuBgn FEd zolst ey el

T 7 1-28 AFE7 918l ANOVA #A35d Axpes ofg) <& 17>9 2

<E 7> 2F A AE ezl gE sl vk Aol

2227 W n & B
U F Scheffé
dAE ek oy L sp | M | sD | M | sD
. 1 2513
Epi 13.48| 1.84 | 16,55 | 1.09 | 11.38 | 1.69 |21.849°| 2
Norepi  |107.15|14.87| 84.80 | 25.64 | 72.88 | 22.35| 5.280° | 153

1 =325 p<.05
2 =1m&
= 148
e A A8 HAexdd nE JtaEdn v s Aols w4 A
Epi ®gtol A= m28(M=1655°14 7H w2 w=7F JEbwa, 1 dase
2 Y28 (M=1348), 124 (M=11.38) ¢2 % Epi ¥%=& H}oH p05

al
= Wit AFol(F=21.849)7F vetwth. Ak 3+ gy

FolA oul g 3 EEE!
AFAFOR Scheflé(p<.05) AF ¢ A% w83 Wed, vess 1o,
93 Y e me g AbelolA] ofv] 9l Epi ¥E9 Aolzh vhebuith,

M
ACh
fl
Ho
offt
29
iR
do

H5z70] e Norepi ¥% Wt ol2 AT 2
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7, WE5(M=107.15)0] 7HE =2 w=7F YERR
(M=84.80), 1128 (M=72.88) <=2 & Norepi 5%

vl = Hat 2ol (F=5280)7F vebw. fHd P THl s e AFFA
5O 2 Scheffé(p<.05) Hse Az &

Norepi & =2 ztol7} WEFSLT

o A o8 Az wWE AFH W 2o]l2 gPoz AHEW ol

<29y 3>3 2t}
1 1825
160
140 ¢ 124, 107.18
120
el BB _, o
w L
m L
ol 14.41 s
x| fem 163 1848 113
0
s &= -of Epi Norepi
Od=2=Smr=2E2002E

<9 3> T A A4S AFzdd mE AAH W Aol
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