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ABSTRACT

The Effects of Nitric Oxide production,
Change of Muscle Soreness Markers and Inflammation

According to Delayed On Set Muscle Soreness of Dancers

Kim, min-seong

Advisor : Prof. Rim, ji-Hyung
Major in Dance Education
Graduate School of Education,

Chosun University

The purpose of this study was to examine the effects of Nitric Oxide
production, Change of Muscle Soreness Markers(Creatine Kinase, Lactate
Dehydrogenase, Total Cholesterol, Glutamic Oxaloacetic Transaminase,
Aldolase and Erythrocyte Sedimentation rate) and Inflammation(White Blood
cell, Neutrophil and Monocyte) According to Delayed On Set Muscle Soreness
of Dancers. Fifteen subjects were performed bench stepping exercise(47cm,
15steps/min) for 30 minutes to induce muscle soreness. NO, CPK, LDH, TC,
GOT, ALD, ESR, WBC, Neutrophil, Monocyte were measured at pre-exercise,
post—exercise 0, 24, and 48 hours after bench stepping exercise.

Nitric Oxide was not changed after bench stepping exercise CPK, TC, GOT
and ALD, were not changed after bench stepping exercise.

But, LDH, WBC and ESR were significant difference for measurement
time-courses.

Also, neutrophil, monocyte, lymphocyte, eosinophil and basophil were

significant difference for measurement time-courses.
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E 7MA & F dvdeE dFEo] Bur Qut.(Dillard et al, 1978 ; Slater
et al., 1984 ; Viguie et al., 1984).

o g gk Aol gk 7HF A5Y Ade A7 AUANALA TA st
ghe Aol o A xAof AbstA E4folth oo wE =z
<  superoxide radical(O2-), hydrogen  peroxide(H202), hydroxyl
radical(OH-), peroxides singlet oxygen(102) So| Ut} E3 u7txe A=
g A BAEE YL BxsiA WAty AdeiA kst 2 A9

AR 771 Aom 4HA dth(Jenkins, 1988 ; Ji, 1996).

(Nitric Oide : NO)= ®& EAr#o A A= Ca2+ =4 £77]
s A3} & A (Ca2+-dependent Mixed—function oxidase)¢l AFstd A A &4
(nitric oxide synthase : NOS)eo| o]z of=27|do=2Ry ATt A3t
E ANE AEZERY B2 Az gasa, Ao Foldat

2 2(cGMP)9] #(heme)1wol Al E4E5 A4 steto] cGMPE A e
A dd. 539, Ahstd s BobAgetar 1 A8 AZbo] Frol Aol @ & H
Z ol oA T AAEor ARstEAIN YERZIEAUS =2
NO= Wsgtsrma AldS AArel AAA o $AIZITHANH 4], 1996). H=gF

O

o

23l d A~ E L-arginine, 2F4A % NADH7F 712 o]& 5o NO FHA T4



20730% "i§- EorASH HkZAo] At ststEd=Z ¢ /M9 nitrogen¥
oxygen AAE FAEHH, A YA Zoa FRIHAE dodE= EH

EDRF (endothelium-derived relaxing factor)”7} NO& gz el zgo] 7o

weloluel 3314 o] NOSH TRE £ Qe BUF Bdolv JAnA
o Fad 2AQAGE A FHAA
EG A4 $F FEU $EANE Yeld AAF 579 £%o B 9

Aol M= BAHA F3eo] Ao HAA SFS A e Aol 7@

A7) e 87

-

v & (overtraining) S A H W A A =

off

< (delayed
onset muscle soreness)°o] WA A =™ (Nosaka & Clarkson. 1996; Hyatt
& Clarkson. 1998), +&& T =T T 127244 ko] HAYSL7] A 2FsFe] 24748
Aol Hazxol] &t 107149 A&HE G AAs] e G o
t}.(Gleeson et al. 1998; Drury. 2000).
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N
h)
fr

s o Hl (Nosaka. 2002), o]l <53 ATxA &0z ¢
Zukg-o] AT Ay AHo] 9o (Smith. 1991; Howell. 1993; Pyne. 1994;
Lieber & Friden. 2002), o] &4 wol AA7FHY, 4dE A%,

g3 Yoty 7] Al (creatine kinase)e] W3} Tl ozl &89 E= WA

l:l

slo] 4 (muscle performance) 5= o] A% th(Hortobagyi et al. 1998;

Ebbeling & Clakson, 1989).

A TEFFY YA ol A7A A A wE A A= FAAN, AAA
TE S BHEAHR AN ZIFFo 9ot &4E 23 A A Y (sarcoplasmic



reticulums)ol A Zgo] AExLZE FE251, FE59 ZH5 SAHAE U 223
2] 3}o} Al As(phospholipase A2)E A A 7| A Hed XX oA Ae
o1 %] A (phospholipid) 2 - & o} 2} 7] =Y A (arachidonic acid)S A 71 A 5
oo oolFA FEH olgt7| =Y AR cyclooxygenase (COX)ol ofsf T &~}
=

gddoz AF o] A= A XL 28 (risosomal function)ol] 2] g whulz

o

walE frdete] AAAN FeFeol FEdEvy B Hi Jrh((Demers et
al. 1981; Hikida et al. 1983; Round et al. 1987; Young & Sparks. 1979).
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A AX +5F(delayed onset muscle soreness
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ol Rt =&

ol7b  E#AW  FHol wAEA "k YA EEEeH WA a(cross
bridges) & 4 & o] gkoll obA dElF} w2 Ao utd
ol o] 2l ¥ o] th.(Staeber, 1989). A 74 o

=
ol TAFEY 2 HANo FAE ANA el o] FUsHA "

2. A3} A A& ( Nitric Oxide )

AEEHR A4S AW A T MY AL 2AHES Z3 e AsiE A
(Nitric Oxide; NO)v= W& ZfF 7Y x4 EAlste Ca2+ol&EA 7%
A3l & A (Ca2+ -dependent mixed-function oxidase)¢l Argta A AT A

rr

(nitric oxidesynthase : NOS)el <34 of=27|do 2Ry AAFETE N
AR AZREE 29 AEXe SA4kEa, 717 A Frobd Al aelst &
o] #(heme)1wol AFMA E4E F43tete] cGMPE A4dstA €t A
Aol cGMpE AEZE W Ca2tdEs WA fA8tE ol HZE o3}
AT o] Aol ol AT Aol ofs| A, AHAe] FHo] #X A
ol FFd g aE, 5 JAFE gkt HERSdAd

(nitroglycerine) A Aol s A7l @I £ Aot EaASL
!

kﬂ
B>

oft
N

olN

28 AJZFo]l & NOE AAol & F 9 % ol oA (nitrite) =& &
AP (nitrate) & AbstE T UER S2AldS =24 NO® Wss g 4
o= FAIZrl AR A o] AT
A3} d ~E L-arginine, 4t4& 2 NADpH7} 7142 o] & %o AstzdAs &
L-cirulline® 2 dgd uf FAHAX= Aoz LA gl
th ool AbstE AT A2 A @4 wg F83 9F%E G
Furchgott®} Zawadzki= 19830 dd] o]% NO7} &4 44 (free-radical) = A
W71 7F 20-30%2 2 vl EebAskw wkgAo] gk )

1
&
nitrogen¥} oxygen{ A2 FAEW, d#} YI MM R HLS dod =
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A Fad zdAARE AL FHRAT EE FFAAAG xR

A Bokl A TRF AES sHu g Aol BAAWA NOS| AEIH

0}

J2 el A7 ADEA(messenger molecule)ZA 2l 7|FS  FHE=,
soluble guanylate cyclase®] -4 A<l gpatheme)®} Z 3 3sto] o] 349 A
S F7MAA B4 AEY] AEW cGMP 552 F7HAZo2A WA

d8A ®H AAdzAEAM A ZEs s A § "dAACdE A

>,

=
o AAANAE Ao A%, A7, A8, B2, F7 5o AAH %S 5

st QoA We Fastel, 7 delw nAZe a4 A, 97

sl Gl FA, WA g%u A Asde] Byl AN Fad 482
A Aom WAL otk WS ojdY TAAY e TK3FL o9
AN 5 e A7 A2EAd od BFHA £ vk = AxA ol

kA4 91 nitroglycerine® sodium nitroprusside®™ 4t} 2 A9 & 7jH o=
YA olAdFES dod 4 9t} (Feelisch, 1991; Gruetteret al 1981
Ignarro et al 1981)1# Y oAl Z o] 23 oL Uy Fo] oz
H WARES o o o4 dojuyx ¢t} Furchgotts 1980 L& e o

wookAE U Y Fe AT Qe 58
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2, 9% HFT ool F4¥ NOE  soluble guanylate cyclase(GC)9 &4

3. CPK (Creatine Phosphokinase)

Creatine Phosphokinase(ATP : Creatine N-Phosphotransferase, EC
2,7,3,2)= Creatine Phosphokinase(CPK)&tx ¥l E A% Lohmann©] <509l
Al AT A2 Creatine Phosphote®] A3l E FHvlshe wESol Hofgh
t}. CK9 &=L 8200001 27019 subunit® ¥ phosphaters &&=

HBoldls oyxdozr E7As Folt}h A AW CKE Creatine Phosphate

<
L)

o A ATP, Creatineo] AT & Weko =z uHkg3tr g3 CKEA d4H
F8A42 YA & dystrophy A A A CKEAol aA F71E8S &<l
3 oolg) BAAE HAY EAAUTh a2y HIdE A

@ ABABAA FEAel FUAND EF FFAZAG L Eu] Aol

o
=
o
ofy

>,
o
fitl

]

CKe AA wxe 242, A, 1 % A&l dg=a A8 7]

B 22 2 Ao Ao Z=AsA F=vh e g 83 CKEFAA=AHOoZ

o, F4%), Sdystrophy, #7715 Asts, 718 24} (EFES, <4
) Tl &#A U oE AL L& ] BT oy THA L9
WA wAdow A AEY T4 Wwe] ofg Aotk ®g CKubto] of

(Hindriks D. et al.1988).
Aol 7]y A (Creatine Kinase)= CK-BB, CK-MB, CK-MM¢¥9 3% #



9] isozyme AT E7F EA(RAF T, 1990)etH AA] dlel A Aoty 7]
U A= Adenosine diphosphate(ADP)¢} Phosphocreatine AFo]oll A4 11 o] 4 X
AAke] HolE 7t A ow FujagS do7|e AlE W &EAoltH(Brooks &
Fahey, 1985).
Apple T(1988)2 A Ao ALE H7ietr] fete] 69 HY 2
7] AFEE 422kmE 22/ sts Wl Zeot” JuAl FEe 357 24
5

T 24413t &

o

A 7roll H xS 7] 235 12, Tiidus & lanuzzo(1983)% &

i

A oEA AN 2 FFo] AdHHAVE dva Ba o sien, 102 +HA
T F 20% FHE 403 wrEdEE 25X 2559 CK-MM 9 24 F
Algk Clarkson w(1987)¢ Aol % €3 A7t 2443 HuAE o
SRS AR R

Armstrong 5(1983)2 & dlF o= 307 velwd &g 7]

rl

v

S

AlA Zeobel A7t HA R Bobe =, 96417k Wa s

Wl tAbE 244 7F

Z[:
t}

on Glaun S(1988)9) = &4 BAL B3 L& g o =0 ool 41
Al CK7F 724 7F To] AAx 2 82 s)

o

2=

W
1, 887 UAZe] mAe) Wa W ow olue $AH 4 wAe

AAEGFEL2g 0 AEYS L-Lactate : NAD oxidoerductaseg} . H 2t}
ANGgFrgrs AA =5 Ao de #xdt g fFEasrdgs &

HellA o] a4dA F7HE B F de AFe 4" AUl 24

H



= 7 fle AdE v 3 stve e 248498 2F(CKAA o] &3t

, =AM+  isoenzymes WAkl ol &gtk 53] ¥AH  lactate
dehydrogenase &4 e 4 WF-E ofg] 7HA FHAA o2A4 Yeyn=z
SA webA @7t 247 depdop v &5 Fole oluA 71Ed B
Tom FeFHd wWHA HE=2A Friete ZAom HuEI Jduk(o] &
2000).

Aol S8 WH LDHBAC ¥4 AFe

2

2] 7hA A g Aol A
Bune Solio] glo] Mea 7hA = g A4 vk 2% 7] witel LDH
isoenzymeell 93 ¢4 A4S WEs= o] wpEAsit. welA LDH
isoenzymeZd A7} dwbstE 11 H2 sk KIT7F »g %ol LD anomalyE 53}
A A FHZol= LDH-Zs A TY, & &9 & 2% (horiocarcinoma)
= 7}g] 7] & LD isoenzyme2 tumor marker2Z4 w3 71X S Eolr] ¢35}

ol o] Wkl A= ALHE L Utk (siciliano MJ, et al 1980).

5. ESR(erythrocyte sedimentation rate, 387 A7} £ %)
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6. ALD(aldolase)
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o A} Al 32
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3 T (monocyte),
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Al (cell line)E
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2000;
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Tiidus et al, 1996). °o] <°l4 ROS A4 714 =93 €32 NADPH 4t
staae os) Fwl =& AbsA Z% ukg(oxidative burst reaction)oll A ¥}
s a4 (00 VS AAStE T F T (neutrophil) ol o, tholrh w4k sh 4
(H202)¢F 2 (chloride) °o]l&o] &AE A%, 57+ vlo] ARH F A A
18- (myeloperoxidase reaction)& &3ate] 7= g Abstyd EHAd Ad4& A
(hypochlorus acid)S AA 3T TFFolA AAE ROSE HHZoE F 7
st gteta, E4E =4S AAs =Y FHEY &5 Fol aF5F &
detdvs ARHo] o2l AtgrEel  osl #E Mo (Camus et al, 1998;
Nieman & Nehlsen—-Cannarella, 1994; Smith & Pyne, 1997; Woods et al.,
1999). &%l g TF TS AEIT FEFA FHH =W
(catecholamines)oll ]3]l ®7)= = W3 %4 (endothelial tissues)? FE =
(cortisol)oll 98] wi7/lE = FFE2HEE T 9 demarginationd A= U
o]t} (Pyne, 1994). 83 AL 53+ & 5 o]

sto] 593 o]l 4z (lysozymes)oll 2sle] &4d wwlda) M X uH S
A A gt (Cannon et al., 1991; Maclntyre et al., 2001; Maxwell et al., 1993).
o] A gkg-ol A wk ROSO AR} @50l o Frlste F7FAQd o
A AxY gy d4stE 2dcte Y g E WA A dHF
7l (interleukins) ol v} Z 2 ~E}= & & (prostaglandins) ¥ 22 A5 w7 A
(mediator)E 9] #Hlo] oa] H=g dFo] A7l o7t

gk ROS AA I A5 A Frtel o3 vE A5 Az A5t ol #7t
g 4% YY(Cannon et al, 1991). <AE
HA e A old w2 dFA <5 &4 ROS Aol 7] 5ol
SAY HAA B o F R Utk 5l o3 Aoy 259 &

s

18
=

[e}
T

flo

o

2] - (repair) A zt7F 223

BN
=)
N

Lo
(o

m

o

2

-

rr

FE G2 A= ROS A A= v 7) Al (mediator) WES 7+

B>
U

Ao zN FEdom oz A4S v 7ME A AT (Cannon &

-

Blumberg, 2000; Evans, 2000; Peters-Futre, 1997; Tiidus, 1998). &%+ 4

% "7 A (mediator) T4 =FF ol o T7Fste Aol E 71l (cytokine) £
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Aol B3] wWE& BAS wdkti(Blackwell et al, 1997; Christman et al,

)

2000). A4 ¥ Fo FFAAAAHTNF-a), JHFZ-10L-1), AHF
-6(IL-6) 5 AHFZ-IL-8)H #Z2 Alo]E7LRle] HAo|A F7let= 3
o2 & E A (Northoff et al., 1995; Pedersen, 2000). (TNF-a), IL-1, ¢
i IL-8& AFAHEE FFA 7] A(attract) 437 @5 do7]+= Abo]
EFQ otk T &o], o] 52 ROSY AAol AHo=w #adso] gla, dA}
8 2~ (transcription factor)Ql NF-xBe] 73 &4 <lztoltd. NF-xB+ ROS
o s © TU/HE o de dF WAl W wdel A
(transcription)o]l 2 2.3}t (Blackwell & Christman, 1997; Christman et al.,
2000).

weTd Fo dFo] AFEE 71HdE = oAt AN o]y g dF

o FFo 9% dFurso thd QA Eo] Zalebr] Z(free radical) A 9

Zod 7ol Ak ALe AgaFa o

AARLES el ©WE Nitric Oxided A FEG AZ=EA o] &5

A otel 7JYA(CPK), #AE434(0DH), 497 A4 &%

s

ar sl

(ESR), QEZHA(ALD), ¥ ZAZ2HE(TC), 278 SHZW Aoja
(GOT), WA #3(WBC) 59 253 AR W 2 27 dFusol
AT AT A Wa] nAE 9GS Golns] Aske] FFEFIA C

spane] Al AZE 200 2w o F§E F o] 4@e] ARE F o5
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AP T3 ozl A5EL SPSS 120 A #H7AE o] &3t W
A
oh

Fol 4

=

o|N
o

EFARE HEHGOV, SEAPL FHUA WG BT
]_

, ez

X
%

o|\

S
=

2o
ol
=

m A+ 23

1. Nitric Oxide 3 %A

TEF 247 2HF 487 2H¢- A
SOb [ M | sD| M [SD| M |SD|[ M | SD
NO [11.82|3.765|13.00|3.720 | 12.47 | 3.719 | 12.39 | 4.636 | 12.42 | 3.899

73 05 20 04 33 11 80 70 52 65

Ho
oln
2]
Ho
oln

24 A 2 = 484 2+ =

o
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E 3 A8 NOSl Aol Ud AUAFRY A3
Source DF SS MS F Pr>F
Oxide 3 10.398 3.466 .219 .883
Error 56 886.830 15.836

Al Nitric Oxided] Aol tis] AHHEW, 54 M=11.8204 +FF
M=13.000.2 Z7}3t}7F 24A170%F M=12.47, 48A17+% M=1239°c =2 dxd 7+
2%E & F Ao AN ol FAACRE {3 Aolrt gle o=

EFt o

2. Creatine PhosphoKinase ¥ 3} %A

% 4 AR CPKe| W
TE[ ewd SEF 2ANE | 48N A

M SD M SD M SD M SD M SD
CPK |118.2 | 66.35|128.33|74.471127.53|77.21|107.46|58.66]120.38|68.30

000 | 640 33 691 33 849 67 596 33 269

140
120
100
80 r
60 r
40 r
20

23 2T 24A| 2k 48A]

N
R

% 5 A8 CPKe Aol tig Qguara 23
Source DF SS MS F Pr>F
CPK 3 4288.983 1429.661 .295 .829
Error 56 270961.200| 4838.593
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w
w
o

AlAE CPKe A4S A¥ud, &5 M=11820014 & &% M=128.33°
S7FA T 24A1FF M=127.53, 48413F% M=10746°% HA FATS

=
B 5 g AW ol RS AR FAF Aol 9 AR tehyth

3. Lactate Dehydrogenase W3 <A

53 TEF | s | 48A0% A

SD M SD M SD M SD M SD

LDH | 256.5]|41.55|262.6 | 43.10| 188.6 | 28.46 | 186.7 | 26.51 | 223.6 | 50.27
333 | 696 | 000 | 088 | 667 | 719 | 333 | 540 | 333 | 887

300
250
200
150
100

50

Ofn
r
Ho
Ofn
ok
no
N
>
™
ol

o
s

¥ 7. A% LDHe 440 hg Q9w ara A

Source DF SS MS F Pr>F
LDH 3 77776.333 | 25925.444 | 20.341%%x* .000
Error 56 71373.600 | 1274.529

#xk <001

A4 LDHO A4S AuEd, &5d M=25653°4 &&%F M=262.60°
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2 7T 2441 M=188.66, 48A]1%F% M=186.730 =2 HHd
B g oAt ol FAALZ p<00l FolF oAl feolg Aolrt e Ao
2 grhdth FAA0R ofd fo@ Aolsk WANEAE T 9Aokol
AP WSS AAT A 24X T} 48AMSE A SEFHT ¢ v
& e Ut % uN0FY BALTRYG REAY LEF)
LDHS Aol tis] o =4 dAsta e A& & F Ao
4. erythrocyte sedimentation rate A3} %A+
¥ 8. A ®@¥ ESRe| W3}k
T €84 FER | 2AGT | eNaE | A
M SD M SD M SD M SD M SD
ESR | 6.000 | 5.304 | 5.333] 4.908| 8.333| 4.790| 10.66| 6.125| 7.583| 5.588
0 98 3 69 3 86 67 67 3 40
Y 4. A ESRe W3 SA
12 -
10
8 —
6 —
. L
2 —
0
2= 25 = 24Al 2t = 484 2t =
£ 0. 4% BSRe A4 0 Qauaea 2
Source DF SS MS F Pr>F
ESR 3 264.583 88.194 3.130% .033
Error 56 1578.000 28.179
* p<.0b
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A1 AE ERSY AAS AHREHAE, &5 M=6.0044 +F & M=533°=
Zagivhh 244%F F M=833, 4847k & M=10662% FA FYSS 2
T Utk ol FAAHLRE p<05 FYFTolA Fot Aol7F ATt FA
Aoz ol fojgt Ao]7t AT =AE FHE] st A HF:S AA
gt A3 FFEAY T T 4BA FTHY ¢ v 1A FES YEWL
5 AT FF FHU 48417 F7F ERSQ A didl o =A el stu
AE A & = Y
5. Aldolase 3} %A+
£ 10. A1 A" ALDY ®3okar
T il *ET 24X 7+5 48 A7+ A A

M SD M SD M SD M SD M SD

ALD | 8.493(3.79019.593 | 3.957 | 7.866 | 8.194 | 5.260| 1.080 | 7.803 | 5.090

3 11 3 72 7 48 0 21 3 90
I 5. Al dE ALDY W3
12 -
10 -
8 =
6 =
4 —
2 =
0
2 = o sg= 24 2 % 484 2 %
¥ 11. A1 - ALD AAo tish ddi sy 2y
Source DF SS MS F Pr>F
Aldolase 3 152.291 50.764 2.065 115
Error 56 1376.828 24.586
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A A Aldolased] AA S AyEW, $%5d M=8490A £%3%F M=959°¢
86, 48A17F% M=52602 HHA 72T

2 7Y vl 24431
2 AR Fo8 Aol gl Aoz vebyth

ot o
=
&

S Ak AT ol e

6. Total Cholesterol ¥ 3} %A+

¥ 12. A) 3 ¥ Total Cholesterol®] W 3}oFAr

A

N

$EA | wEy | aNaw | 48AR
M SD M SD M SD M S SD
Cholester|180.1|22.64(183.3(22.49|169.2|22.71|174.2|22.16|176.7|22.59

ol 333 | 593 | 333 | 656 | 667 | 396 | 667 | 969 | 500 | 565

Sh

?_

)
=

13 6. A} A Total Cholesterol®] * 3}kAk

200

160

120

80

40

0

s 23S

24A 2 F 48A 2t =

Ho
o

¥ 13. A A Y Total Cholesterol®] AA ol et dAdHHAEA Ayl

Source DF SS MS F Pr>F
Cholesterol 3 1754.317 584.772 1.154 .335
Error 56 28368.933 506.588

o

A" ® Cholesterol®] AL Ao n¥, $5d M=180.13°14 <%
M=183.33°o 2 ZF7tdt7l 2447 &
T M=17426°.2 7 +< & 5 Atk sHAW oA SAHCR FoT

ol 7t e AL YEyt
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7. Glutamic-Oxaloacetic Transaminase ‘A 3 %4

22 -

X 14. A)EH GOTY W3k
TR &84 eSS 2N | 48N AA
M SD M SD M SD M SD M SD
GOT |19.93]3.195]20.40|3.561|18.93|3.514|18.26|2.344]19.38|3.221
33 23 00 70 33 60 67 19 33 18
oY 7. A1EE GOTY W3k
24
20
16
12
8 =
4
0
2= 24A 2+ Z 48Al 2t =
¥ 15 AlEE GOTY Aol dish ded=rEy 2
Source DF SS MS F Pr>F
GOT 3 41.783 13.928 1.367 262
Error 56 570.400 10.186
AlAE GOTY AAS AHRAE, 574 M=199304 +& F M=2040%
2 F7 A7 2447 3 M=18.93, 48417 F M=1826°0% HH A4S
2 5 oot AW ol Ae BAHOR foT Aol gk
8. White Blood Cell A3} 4
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9. Neutrophil Seg W3} %4

¥ 18. A A Neutrophil Seg?®] W 3}okAF

:rl

54 55| 24w | 48N A

M SD SD M SD M SD M SD
Neutroph|58.69|8.907 |56.03|8.5616|56.16|8.172|.4333|.1718|42.37| 26.0

il Seg 33 26 85 41 00 76 2 59 1446

M

a9 9. A} 89 Neutrophil Seg®] W3}k

70
60

50
40
30
20
10

0

ofn
=
Ho
ofn

24 A 2 = 484 2=

Ho
o

¥ 19. A" ¥ Neutrophil Seg?] A4l ths dYH=FEA 23

Source DF SS MS F Pr>F
Neutrophil 3 35658.237 | 11886.079 | 220.065%x:x .000
Seg
Error 54 2916.629 54.012
#xx <001

Al Neutrophil Seg? AAS AHHEWH F7H M=58694 % T

M=56.030 2 ZFAagom 24A k% M=56.160=2 Zw ZF7tct7t thA] 484]
AT M=A302 FA5 4a¥ AL 2 5 Ak ole FAHOZE p<00l
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10. Lymphocyte ¥ 3} %4
£ 20. A" Lymphocytee] ¥ 3}af
T 54 LEF 24 7+ 48A 7S 7 A

M SD M SD M SD M SD M SD

lym |32.21|8.132|35.30 | 7.285 | 33.36 | 6.808 | 59.67 | 10.58 | 40.30 | 14.16
pho | 33 46 00 60 67 47 33 695 52 562

19 10. A A Lymphocyted] W 3} kA

70
60

50
40
30
20
10 -
0

Mo
ofn
>
Mo
ofn
ol

24A 2% 484 2 %

¥ 21. A& ¥ Lymphocyted] Aol st dAdHFEA A}

Source DF SS MS F Pr>F
Lymphocyte 3 7656.868 | 2552.289 | 36.451%*x .000
Error 54 3781.020 70.019
#xx < 001

A7 Lymphocyted AL A¥HEW, 254 M=3221004 =% %

o
ftl
ol
B~
)
o
=)
A
>,
N
o0
>,
i
o

M=35308=2 F7F 7t 2441 7F5- M=33.36
B

M=59.67% HZ43 F713 AL T 9tk olE EAAHORZE p<00l F9
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T Fod Aelrh e AR vEyh. FAHoR oW Fog A

ol 7} WA =AE 7] Yot AMF HTS AAT Ay EF A, 244
b3 FU7F A8AI FHRY ¢ v AAFEES YEWL S5 F5 A,
2417+ 3 &5 FH T 48A17F F-7} Lymphocyte?] Aol dis] ©of =A 2
At e AL 4 5 Ut
11. Monocyte ‘A 3} %A
¥ 22. A3 Monocyted] ®H3}kA
T *=5A *5F 24X 7+ 48 A 7HS 2 A

M SD M SD M SD M SD M SD
Mono|6.166(1.739|6.100 | 1.747 [7.093|1.554|30.43|8.974|12.44|11.44
cyte 7 32 0 24 3 01 33 62 83 254

19 11. A A Monocyted] W3}k
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ol

=]

23. Al 2™ Monocyte?d] AAlo oigh dAdWHFEA A

Source DF SS MS F Pr>F
Monocyte 3 6478.454 | 2159.485 | 97.015%*x .000
Error 56 1246.516 22.259
*xx <001
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A1 ¥ Monocyted] AAAS AHHEW &FH M=6.16°14 *+&5 & M=6.10

0F ZAYIF 24X T M=7.000% Z7dlom 487 o= M=30.43
o2 F43 TS B 5 9 o= FAALEE pl00l fFrelgEolAl

12. Eosinophil A 3} %A

¥ 24. N3 Eosinophil®] W 3}okA)

54 SET | 24N0F | 48NF | AAl
M SD M SD M SD M SD M SD
Eosino [2.446|1.677(2.366(1.754|2.873|2.249|6.733[1.103| 3.60 | 2.49

i
o

:rl

phil 7 10 7 45 3 91 3 67 50 | 864
13 12. A& ¥ Eosinophile] W 3} okA¢

o = N W s~ 00O N
I

24 A 2t 48 A 2t F

Mo
ofn
2l
Mo
ofn
o
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1%
i
s

3 25. A% Eosinophil®] Aol g ddw g

Source DF SS MS F Pr>F
Eosinophil 3 197.955 65.985 21.686%*x .000
Error 56 170.393 3.043
#xk <001

A7 Eosinophil®] A4S HHEWH, &5d M=244°4 &% F M=2.36
o8 fagon 244z & M=287, 48A1F ¥ M=6.73°=2 HH FT7TS
T At ol FAALE p<00l FrelFFodA Fod Aol7t deE Ao
2 uehth FALOR ol fol@ Aol wASGEAE W] 918l

AF AFS ANT A% $F F

Mo
offt
)
Do
=~
>
ri
o
N
N
=~
o0
>
~
o
fz
iu
any
AC

13. Basophil 3} %A

¥ 26. A A Basophil® W 3}okAt

LET 24X 1HF- 48X 7H5- AA

M SD M SD M SD M SD M SD

Baso |.4800 | .1897 | .4333 | .1234 | .5067 | .2153 | 2.726 | 2.398 | 1.036 | 1.535
phil 4 4 6 7 65 7 34

0.5 ,—l | ,%l | ,—l

24 A 2 = 48A b =

Ho
offt
[RAd
Ao
ofn
Jo
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¥ 27. A A ¥ Basophil® AAe tish dd=zEA Ay

Source DF SS MS F Pr>F
Eosinophil 3 57.163 19.054 13.026%:x .000
Error 56 81.916 1.463
xxx p<.001

A1 Basophil?] AAS AHHEWE, £F5H M=48°4 +&5 F M=43°=2
2P ok7E 2483 5 M=50, 48A17F & M=272°2 A7 ZF7lst= A

T At ole TAHeE po0l FolFEoA FT Aol7t Y= ALm

Gebdth FAMOE oW fod Aok WAREAE A Azl A
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