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<Abstract>

Effects of Hatha Yoga and detraining on the immunologic function
and physical fitness related with health by intensity
of Rating of Perceived Exercise(RPE)

In-Sook Hong

Department of Physical Education
Graduate School, Cheju National University Jeju, Korea
(Supervised by professor Lee, Chang-Joon)

The aim of the study was to compare & analyze the factors’ change of physical fitness related
with health(%fat, modified sit-ups, sit-&-reach test, 1,200m run/walk) and immunologic
function(Neutrophil, Lymphocyte, Monocyte, Eosinophil, Basophil, IgG, IgA, IgM) by experimental
periods and groups according to Hatha Yoga and detraining by intensity of RPE
exercise(high;15-17, middle;11-13, low;7-9). For these, the subjects participated were consisted of
gitl's middle school students(n=34) and performed physical fitness related with health and
Hatha Yoga of 45-50min./day during total 8wks. The results obtained from the above were as

follows;

1. Physical fitness related with health
1) By periods in within groups, modified sit-ups and sit-&reach test were more increased
after 8wks & 12wks than that of pre-test, but no difference in others.

2) By periods in between groups, All factors were no difference after 4wks, but A - C groups



were more increased in modified sit-ups, A * B groups were in sit-&reach test and also A'B - C
groups were in 1,200m run/walk than that of control group.

3) After 12wks detrained during 4wks, A B C groups were more increased in modified
sit-ups, A+ B & B>C groups were in sit-&-reach test and also A +B - C groups were in 1,200m

run/walk than control group.

2. Immunologic function
1) White blood cell( WBC)

(1) In comparison by periods in within groups, Neutrophil was more increased in 4wks than
that of pre & 12wks, Also Basophil was in 4wks & 8wks than that of pre & 12wks in A group,
and also increased after 12ks than that of pre & 4wks in C group.

(2) In comparison by periods in between groups, Neutrophil was more increased in A - B - C
group than that of control group in 4wks, Lymphocyte increased in A group than control * B -
C groups, Monocyte also increased in A group, and Basophil also increased in A group than
that of control - C group. After 12wks detrained during 4wks, Lymphocyte increased in rather
A - C group than that of B group, also in rather C group than control group.

(3) In comparison of %diff. by periods in between groups, Neutrophil was increased in the
order of B>control group, A>B group, C>control group in pre-4wks, and Monocyte increased in
A group than that of control ‘B group, and also Eosinophil in A group than control - B - C
group. Factors of Lymphocyte, Monocyte, Eosinophil and Basophil were more increased after
pre-8wks, but no difference after pre-12wks.

2) Immunoglobulins(Ig)
(1) There was no difference by periods in within group.
(2) In comparison by periods in between groups, only IgG was more increased in A group

than that of control - B+ C group after 4wks. IgG & IgA were increased in the order of



A>control * B - C group, and IgM increased in the order of A - C>control and B>A group after
8wks. After 12wks detrained during 4wks, only IgG was increased in A group.

(3) In comparison of %diff. by periods in between groups, factors of IgG, IgA, IgM were more
increased in A group than that of the other group. Also factors of IgG, IgA, IgM were increased

in only A group after pre-8wks but only IgG after pre-12wks.

When considering the above results, we could conclude that the higher intensity of Hatha
Yoga could be result in the better improvement of the immunologic function and physical
fitness related with health and proper intensity of RPE exercise for girl's middle school students
for improvement was assumed to be intensity of RPE 15-17 level. Also we could investigate that

the effect of Hatha Yoga was maintained in spite of detraining of about 4wks.
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el 87ke AAe) BE 253 #E ARIM she Esolth stE 2719 SAEE W
FHoIA W W) BFOR 55 FHO M Hadl & AR @d S5 wEE F
oAl 8 Frhe MM Al AAVIG ol vie F8% qTE A & AT,
2000; P, OlRHE], 2004). WEFE FO| ZF FEL ojeh- 55 AAXN W 3719k F49 SAE b
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et artole ARl wet MMsks A, Shotifske A9, FHMske AL deH, 2
A, A A, ST 7127 9 AAZE R F 7R AN dske TIRAHE g A
ZAAZE S WA st B3 SN 3 vkl $4S el Eael " A
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A7), BI) A AAR sl A A% ZRAL oY) AAE B AAY
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A FAAAE B3 mHe-2 olehlAln BAL AT, oleld AdEe B AN gAsh
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Al FEHE0] tEl 27t FHAAZ(CIAY, 2002) TEEUY] ] g HopEeln AHHS
I 2AEHE) 28 18 55 Peke Zlo] 5HOR FhErt arkfaR FEth o] fue J)
(Fil)= et AhbeRGoraksa-Natha) = 3125 16~174]7] 7 29kE wletrHSvatmarama) 7}
sle} @7} Zelt)v]7Hata Yoga Pradipika)7} thizle g 224 ok

Heppdtis sle 27b Zehdu)7} 8)4d(Commentary on the Hata Yoga Pradipika)oll A 3lE}
271e] ouE “Hae 29eKswara ), That F=2ichandra ©)E 5531710 d1El Q7= A9}
o} Z=eke] Aol o3t Aoz osEty y welth w3t “slEhe QEF IS 5 38
HESET 9% IS 59 He Sfolth wetd /R dols Afsle] Eobd HdsEd

HesFel 4% 2 selolsh ASele] 2YS Fil T2 4 2] A3 FAAAS 240

kN

L7+ Aok It @, 199%).

webA, Adjerke WS A3 g3k asieh BE @7kHThE 15417]9] (skel 97F Zejtalpy
ghe A7d vehdr] ARk dteL Q7 FRE ol Fal Jlem (&S, 1998), 53] oK Asana)
FA9] st a7t e A @ Ae AgE FES wEA e a9 Hele dulsy
ALHR AES 7Fop Higshe A30R AAZITHAIS S, 2000).

)

ahH, Fdol YsliA o] Foixl A3 dele 7194 i (reversibility concept)e A FHE FH
(detraining) 3k Zo|Al HH AAY] ATL 7HAaE e A= wehr AZHEHIY] T,
2004). 5, detraining> 7H%le] SEZEZIAYES FHAS W) Uehts A2y 283 &5 539
A= ToH, olgld HIEL +-5 o T Auidoln, 474E Bt FAFE FHof @

AN e] EE AR o) AEE $E SIS, 2000, Willmore & Costill, 2000).
53], 44 (sarcopenia)©] WAL (Horotobagyi et al., 1993; Staron, 1991), 25 717+ 5 dojuk=
AR T W3t & F B9 §9Y, JE FF 55 A Hoj(Barle & Baechle,
2004) Ao 2= AHASe} A7|dd F3ks n|zIthKraemer, Dudley, & Tesch, 2001; Shima,
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Ishida & Katayama, 2002).

detraining®] W& AT gl ATAFEY SIAdfeld E wEA veRgARt
(Horotobagy et al. 1993), detraininge =& WRIoA WREA] U A3y} vehle A2 oy,
23R }(supercompensation) ®] BIHE YAJFo|A[qF Q3] Folxle HE At

o] geje] & ol B3 A= BAY detrainingol] #3F A5+= Al
s di= =50, 53] st} 27150 W2 detraining A A AT
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AHDudley, Tesch, Miller & Buchannan, 1991; Hakkinen, Pakarinen & Kyrolainen, 1990; Ishida,
Moritani & Itoh, 1990; Narici, Roi & Landoni, 1989; Rasch, 1971).

Mujika & Padilla(2000)%= tH7-29] ¢ A5 d T 299 SR LS 71
o, Bl 29 Hrole Aozt QAN &2 detraining 717+ A9 2¥ A4S 7Pt
3 B33}, Fleck & Kramer(1997) %2 detraining 717F B¢ T8o] 7+4:381H2} % detraining
o FE5FEL Efold ofd FERt= o M, 7 7179 detraining Al 289 HAE 7t

HLAE, detraining 7|7 $-9] 2H2 A5 AR M| S¥ETE U Akl Husia

7kl AR Hisirt
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3HH, detraining & 52 24 G A Lemmer et al.(199)= F> AES oz
AGLEE 977 A4 & F IRM] WElES detraining 1259} 31578 343 27 27
a7 A, 31FelAe Edold oz 3EHSItkr Bastgiown, Yol Staron et
al(191)2 o] A5 BIF oAde 7R F FABH)= 2ol AASH Fishe
ARE R oy, EFold ojHe $ERIR: w& o2 Yegta Bl Zrizte) % &
Th= 5 ARG i Y Ax A&EE oz Husiyth X3, Blimkie et al(1989) 5
7] ofdelE e R AT} 71kt g flo] 15790l 3304 132 S90S W 8753t F

TE(IRM)©] SR k2 Aoz Uepgton, 857k FHFT F 1RMo] o|d F3e] X1
o =7 UERsTRaL aTh ol Adke didold 9, &5 A&7z wet &3 frA7 o
2A Jeda A giAlR A FAE &5 A FEEche 22 A0 HuHy rk

=5 Yo M2 s2E W] JlME 48200009 AT ZHE B 9 detraining®] 32
2o} Sl o7Ig Wsls Hel A & W A= detraining> T2E SHo| JloMT FFH

23S Holil Utk 53] detraining> FARTUE ZAEA &5 3] Hiet s mAERE

l

(Kraemer et al., 2002, Wier, Housh, Housh & Weir, 1997) +-&8#9] A&EA A€ s HAH9

WL detraining 717Hs Eole Ao TS FoloF & A0E £} detraining 71ite] AW ZAF

Age] ARl 7153 74718l vt 29E $A A Ravkal Sl de] 5, 2004 A
23} JEE, 2004).
by 59 FHolY w5 AEy Rk e T A& adol digh 7 A3
£ 7= Z10& Ho|W, detrainingS A2|d TS HARCEA A7 S I F
Jorz Fo Fool st st AdET} o tidh olsle AT B7E S St

479 §5 Z21Y HAY F9F 29102 B8 F 92 Aok
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1) 249 g * 75

Wele] ojst Rololn 54F padel veld Agsr) 913 A wolsele ofnjdn:
ol2igt Wols ol A7|sel) & 217171 A3l WA |(noneself) & 283l A ZHE HIA7IE W
Agke 2141e] o]7) 3 (defense mechanism) & JPIaka JTHAS-5, 199). &, Mol 41y, &
3] 4 AHOERH &35 Bushe Ao, 98 g o Worlso] glojx A
e Aotk $YE B2 Aeld] W75 ofste] Hwte] 3
A F= QU =7IE sl GAF o Ao A7|thle 2 93] SEEYIE 3, AlE B

2e Alolo] el tisted AHde A H7I= e W@ i3 Hop #A1EQ 3 3
K

2o g DPIBL T 5

=

HE M mo7 MM
MO EF
w WL ANDMIZhEM/ ]\ 1
cHUTHS
J)\IX|mjA'—H
(312 0y =
GE] -
MEES
@ IR Jlms e
27
A,
v
saU e v SIEEE
._ B0l i MEES
Cq)\.
e ZuNE Y zuHz
TEES e My
HOe  Jies
sz mm 0]
B s
— c-Hi2y Clenm
Ssed g 2% Z8 Duw

Figure 1. Composition of Immune System.
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2) W& T (white blood cells; WBO)
g7 AaTe WEw) b 487E dEIeNg 34 ol
F79 AB7E dol glovt WITE AL AT Aok AS BdE A Ve A2

L,

ol

rr

EIE

o
ol
)
1=
m (
25

A4S 83 3G Fol Bk & AMEAY HBTE Bgel} D} i tvee
BAHoEE & R, WETE ALY 2 e B A8 U] UMK F A4

T
é
=
o
u
r
o_>|:
15
=)
)
tlo
ol
Y
ofr
F{F
=)
i)
i

g5 54 A7), S5 Bl ¢lol

T S A A 8o Imm’ Fo) HT 700400 Lol Bar Ao} e 19k )
oPgolt Bk A, &%, BAA WA SAE b, 59 F5Q@HEK) 5 RGO
A 5o 9o BAsNH, BAA Ao, FARD), AETL, 39 S gaslne o)

A EETY dHE ARITE A2 T8 AAR] SR Hol Stk ME(rm)e
WBC(white blood cells) 22 leukocytesthe 8012 B2|9H JZANEL(FZN Y} SFAMNLE
FHE JrojAH ofge] mah #gF(granulocytes)! EF7Hneutrophil), &AH(eosinophil), &
% 7]7+(basophil), F-ZHETQ] HEZ 7 (Lymphocyte) 2} ©-F(monocyte) 2 F-FHTHUAIZ, 2002).

A AFAHE(myeloid  progenitor) = ZHET, A A X (macrophages), 12|31 HIRHA E(mast
cells) 2 E3lettt AT+ E5A E(infalmmatory cell)2t B2)7|% St thAMZAE THEZF
A AE Al E7IRIY ofsf Al= whom g4 SKopsonization)H £ o] ATARE-S SHA
Hug Sojdye] T3 AeHEEA Ageth

(1) =5 7H{neutrophil)

ST o] Tekste] thE M S polymorphonuclear leukocytes) 2 E28]7]% 3P 2~5
N EFoE HHL, s5E GAE, €2 B AEAn Ao dEE Wok

WG9 50~70% PEE AL, WDT WA 4 SV #AE FHpela, FAVleE Ak
818t 2= (chemotactic stimuli)oll W2 WHAS B A M E(phagocyte) 24 A M7} 2=
AAE Eal7lss FhsH tiAAz Saf dapHoE APE Ato]ETRIY A5E 0] F4
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ﬂJO

H5Hh{acute inflammatory response)<- 7=
sFTE A F9S A HAshaL ol Fo Sole S AiAeS & W o} A
N A ] AEAEEA 75T A

g3 5§, A%E "zHEe} dY, HES 5 ATEES, 3, 22 PSSl A= A

o
rulo
o
)

ol
F“r’
2
l-u U
1
rg
o
o
o%
—_
3
fo
1
r
ks
=
N

O

v

T 7kska, ez, 55, £9, 3, A5FAA 59 WHE 7 W gadva geA o
(A8, 2002). Y B AFATES 5 T o £¥5FTe S7FE Hasla jon, ©
57F&(neutrophilia)2 &5 & 7P GuHAQ Wslke] shto]tuAlE, 2002).

T2 839 337 FE PR IRk ozl &5 o

st K001 E B3}
(2) Z4H(eosinophils)

A e F2 U 2H0E Holjla, AEEL Hil 2 #HYo] U £Xska ¢l
= U 7RG F2 78S Al Bofske s 7S 2ol B 49 IgE AN #
A7) Aol oig Aguksel glof Tad AEATR VS ok S E FEFEUAN
st} A=EH, ek 94 Ve TFTTED FHU AlE W Avlee 2ETEY €5l
75T AT FReto] A5 JEES HO(HErL)T A8les AE Bles Fulsto
TSI RAAEE ’%'EH??}‘:H@’L% 5, 2006).

S S EE, AR TIBARY o IRIESe] Sls W Fleh,
Cushing’s diseasec|t} 7419 A2}=3 2 (Adrenocorticotropic hormone; ACTH) 5
T Aog deA Utk

(3) %%37]7basophil

SH7IE g oeke AT 24 HltARo, dRit Ve TP AL H(FE8HE)
o FEEkA] e Fele] o] JejE e, T2 HdT9 05%, STRAAIEY 03%]
3|3t (Laurel & Mackinnon, 2000).

SQ7IFE ZFIA 2~797 Asdt & T2 Yol of 2374 3kt FE AR
Hae 7L, E5y 2ARAE o EARIT. 9719 GSAAE Adtete] B W A
Astar i, Mz 8A(IgES] Fe receptor)ol]l AdE IgEell So] 34 allergenc] A%stw
anaphylactic degranulation®] st} AEfo] A o] U histamineso] fr2j¥o] $742<
IRIRES F7do] Yehdtl A% 5, 2006).

;a
o
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5975715 (Basophilia) & T2 AN TATF7}F 02x109/L oVFo g F7kshe A4 vl
=EH, dRleEe ¥ ar] vk, vt E47A WEy, 214 875, FAEE(myxedema) 5
o] Sitk

@ ‘?_}:rL(monocyte)
AA WP F 3~7%9 HIES AREe Be 24 U A9 Alds as)e F838 ol

x2 28T ol FATAL AT T WP g} 57 F A 27 A9 ST A
F 9 QMIES] AL AL Foll, Bulv)so] 1, B AT AN A §a,

of o3 ml=e} 2283 F3) B FA7IR= AARTHAENY 5, 2006).
drE o 1sA Hﬂ;i.(pulnpotent stem cell)olx] 7193k, So|iW FLEALY i B2
g }=57] Adgeltel Ao (promonocytes) 2 oA E3HETE ol 4714
°P‘§(CD56+, CDlzf’ﬁg‘“t+ (D16, CDI4A™™ CD16™, CDI4™+CD16™¢") 3} A 742 4-8-4)(CD64
CD45, HLA-DR)7} $Ith
Gl E3te A EE HISol4 dogRkedl Jrlet gt ohe}
q HAUZ Fag A4S ok weby AAEE HIAA ] B3 A5 aHE AT
ap7] 91gk 2dek AlEobdolth
9T 375 (Monocytosis)= ExE M A T7}F 1.0x109/L ol 3o J7kske Zfeln, o
4% (monocytopenia)> BEEHA TF7F 02109/L IRt R Haehs vz 2, vis, 2
2, 2ARVIAG Ssf 7t S7FE o AHAD 5, 2006).
+eo] Bl vRle Fe BEs WA AT & FEY 7ol Tk o, AAe-E
T dojue Ao WA, AT [ER001) 5ol osiM IA HEstA] gom, 117
Fo & v 22d T AESTF o SR S5l ol3H001) dRRle tde
70%VOmax?] AEZ W0 TEe FHT 2d, Fofgk WEl iivkal 33, Edwards et
al. (19842 +&o2 Q3] T 97 S7HEHAL Hasle, g wE ©@e] W3l tiejx= o}
T2 Lewichi et al.(1987)2 &5 5 {AS HIsela, VAIE(2002)

2

o

O

o

il
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HZ7(lymphocyte)

Y=o 89S Rl Margin(EEX)0) L Al
o] P2 Z AL azophlic T4, A2 AL A2 &
o, ZA WETLe) 20~30%S AR, 2002).

AellM M2 2 FY 2759 (antigenic determinant)E 501402 Ql4sla Ee 4
et AEZH ole] sl HHRe] Folilo] AT o]fd F2FE Sold Hr|EM F
83 93hs Fdstal 9lon orldle THZT, BEET, AIAks)|H ¥ (natural killer cell; NK cell)
Fol Yom, Hlolgizy Ao tid WAyIsolu 2] BT AIEF, 2002). THIES B
AEZE 5 F9d Ogd F8AE 7L Slod 258 Fetel gdS Msked 89 g

o] ¢k 20%E BHIEZ} AAStAL, THEE ¢ 70%E AHAetaL JTHEEAL 5, 1998). 1 & THET

]
rlo

A

Z0 A7) ASoPlT 53d

AEA= 8 277t 8 HE 7o} vt

Lo

%0
rr

(TZHAE, TIAAFE)E lymphokineE-& Akl HARHE-S 2Hsbe] AE &3] 7150 Yok T
ZEE 715 AE FH BACDY T (DY FHef g} F /R ERsed shie &
Azlslo} EalslE ME 49/ %A TAHE(cytotoxic/suppressor Teells)7} Hlo] ulolgzo] 7Hd®
NEE ZolA =, 7 wide Boled AU tiaH e} 2ol T A2 BS Fv BE
TAIZ (helper/inducer T cells)”} BTHATHA] 5, 2000).

Baﬂ x= 301—ﬂ]9,]- ]ymphok]ne—g,—_— /‘g/“l"él']l], NK cell& Z]-Od/\e]'ﬁﬂ%_gi l‘“Ei %EH‘:S]'I’-
lymphokines A4Hekt fE4= 23, vis, FaAde) Aejzx 7k, f3dolstdd, &9 59

Agto] Y& Wl S7I5PH, Hodgkin's®olu 4ol 271/448ko] s v ZAgHtRoitt, 1989).

Tl g Fxpe] HiglS Yopry] 93 AT Avke Al wEt Apelzt e © Ak
1 S001)2 #7439 2d SElMe AE B T cell#t NK cello] Qoo F7lehH, 53
NK cell] 842 544 50l Jajr] Ao Frlelal I Fole &5 HHET Astats, &
& F80] e A= gl Al Mgl NK cell 2/40] 3L AE4Q1 #-5% NK cell 842 S7H
Z 7Fs/ge] slvkar skdch

A8H2002) = 65~70%HRmax®} HE= o nBA 1848 wikdwss & BT Felshil
7RGt Basiitk 28y &5 & @Z97F 2Agokal Badk R 5(2001), Brenner &
(1994), Gray (1993), ©18H2001)9] A7 A% o] &5 Felv A=, A1z Wi 5o wet &
Ze] S s Uehbe ZoE A
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°]&9 5(2006)2 crEH ] HL~109e] wAf s tldeZ 3087 erkE A
16G, IgA 93 3712 Buslda A3 A4S thoR 3 Mackinnon et al.(1993)3 57 A
T2 O 3 Tharp & Barnes(191)E IgA 552 5712 Husioich a2y AAe $/444
€ o2 g Mackinnon et al.(1994)2 IgA $~¢ WP} §le-S syt

o

=)

2

50 mele] BANS BE GTE W0UE S0 o) olFolnon, Azel el
Me AT 3 #dste] QA9 Henkgel| s whalo] AR okAlaL ITHHAE, 2003).

A YRR Bt 7Pt Eidep A7t o] FoiRl doks AR W02 A, NK
cell& FET ol (lympheytes subset) 0.2 FYAE} vlo]g 2o THAH MEZES AHFOZ A

E 4 (cytototi) & BHSA] Holelz o] U AT PINS e Aow oA gt

filo

(Herberman, 1981)

A= 5o mEs W75 Wshks 1901d HAE vikE ti3jd] e 489 AeEER
Bl A¥g Ao 2RH dF 5577 IA TV LS Larrabee(1902) ] oJaix] W
o] WsjoA 1 APES WHASHAT

AREFIG AgE 5 1 e QA S WstA7IE AeE, Ay 2Ed~ d
(1)) 3 3 (MacNeil, Hoffman-Goetz, Kendall, Houston& Arumugam, 1991)0. 24 17k} 58
o A7lsel 3784 & F4EQ TS HXE AR dEiA AT, 2002). o]Hg By
7150l gt WstEe] 9l dnkzo® g, AT $EEQ] FEE(cortisol), 7 EHIEEY
(catecholamine)# AR E7RR] o]l thgh W3t w02 B3 H{tHHoffman-Goetz, Zajchowski
& Aldred, 1999; Mastro et al., 1999; Pendersen & Toft, 2000). o|FE B2 Algso] F22<Ql
TEE 1719 2 7 Awd tist AdAS wdEThal 4K Nash, 1987). 1eu} o]Hgk
50| AYVITS FMAZE Aolghe I Wedhe 9@ Cannon(1993)3 Berk, Tan,
Nieman, & Eby(1986)= W29 & F7HFEo] ®a e AAY B duY 5] AAH

97159 &S FEehs Aok Beshl Adeixe g 2 AolH, Ji7Rle Al SA4

Lu

-

2 TS Be ArAE AABEOY T £E 0l Welslse) Rzsle e
A e, wa RAAS S0l Frg $5& Belstd 34499 Mela It Nieman

et al, 1989), AAWRSE AAAA HAES F7H71H(Shavit, Terman, martin, Lewis, &

Liebeskind, 1985), W AeldMe T4 B A7) A (Friman & Tlback, 1982, Horstman,
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1 I+ o

JA 27 RIS IR SAIFOE RN, 98 AIAE Zo)7] Y3 42
Hleh AR 24 99 Ax 698 VIECR §1 1HE oU5~7Y)ol AT ABA &
AFEHd 8 251F-S ARPE 15~17, 8%), B(RPE 11~13, 9%), C(RPE 7~9, 9%) 1FS
2, TAFE CONBY) 1508 BF 40508 723l F 348 e &gt o
25 el S8 WEo] gla @Al Adshy, A eZeadel ke ddol glon,
B2} SRR ET} Agle] Foid GALE Yl FIME AET SR et AAH A4

& <Table 1>3} 2t}

s
:
N

d

Table 1. Physical characteristics of subjects

body composition

group n age(yr)  height(cm) ~ weight(kg) %fat(%)  LBM(kg)
A 8  1337:009 155442706 51224830 2779612 34424355
B 9 1331008 153394813 46894834  2663+474  3207+46l
C 9 1336008  15478+454  49.89:659  27.79:562  3368+291
CON 8 1333500, 158G OL6LP2 PWIERST 364504

Values are meantstandard deviation

A group : RPE 15~17(hard ~very hard)

B group : RPE 11~13(fairly light~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group
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2 4+ A#

B de] A= <Fig 2>9F 2tk

| the subject decision |
!

| paper plan & references collection |

!
| exercise group design |

!
grouping
A group : RPE 15~17(hard ~very hard)
B group : RPE 11~13(fairly light~somewhat hard)
C group : RPE 7~9(very, very light~very light)
D group : control group

!

pretest
%fat, modified sit-ups, sit-&-reach test, 1,200m
run/walk, Neutrophil, Lymphocyte, Monocyte,
Eosinophil, Basophil, IgG, IgA, IgM

l
| e L Bweeks) |
posttest

%fat, modified sit-ups, sit-&reach test, 1,200m run/walk,
Neutrophil, Lymphocyte, Monocyte, Eosinophil, Basophil,
IgG, IgA, IgM

\
Detrainilfﬂweeks)
analysis
one-way ANOVA, two-way repeated ANOVA
&
Scheffe
!

writing paper

Figure 2. Procedures of study.
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A73BAAE Y AL %fat, LATE-LS modified sit-ups, 8402 sit-&-reach test, AHA
T8 1200m run/walk®] 47] FEo|%ly, WY7ES WBCOIA Neutrophil, Lymphocyte,
Monocyte, Eosinophil, Basophil, HH22E5d-L IgG, IgA, [gME 8/ 3502 F 127] =0l
k.

2 54 U

(1) A2 (%fat)

A7IAEE o] &3 Tyl A7) dis BN 83 BiOSpace*} AEFN A
A4 E47](Body Composition Analyzer)$! InBody 7205 ARS8t A A5 (%)S AH=E3tTh
InBody 720 DSM-BIA 410 2 1000KHZS) 67 k== 8% B1X]4] A= 8-point Tactile
Hlectrode System)& A|ZW &, AX9] 2, @ld, 7714, A2, 2428 257 AL
AF, BMI, AAEE, EFANEWHR), 798 252 798 S5s, 7509, e,
714, &8kE) 59 159 AT 24 715 7HAAL §ith

nBody 7200] £ & AE FL % A4S We F AP B delE ok 9d

AAE A% F 2EE MES F2dl rlolag ZeAlv} 2903 AFATEA GulEs 57
3}

ARE o2, 99, BF, vk, At AR AATS S Uarh 25,

(2) <AF2(modified sit-ups)

ZATFES Ss] A3 ke FAE SledeTIE AAENE, A SE 4o
717 TH(L180 WAOCm, Korea)ollA] HLMSHA 2 AMAlollM F5& 0°2 Al¢-aL, PEs oF 10cm
oz ¥y 7ls olM e 7ieol WA EE & 7131, 2 AHOIM BAE doAN
A A=TE 5 FANR F, BAE W ol vigel BEF sglen, ddold Hks
& o83 AL Aofste] 6023t & F e SFE S

(3) /g (sit-&-reach test )

FAe sl oz FEIE S4sdoR, HAE BAS FARA 297179 &3 ol

2 ¢ WAT AR el B0l 22 BE W AR o) A TR ¢

ol
i) WL olgSPt BAZIA INE T £2 WAL B4S AP W APS AN



atal, 23] AAjete] 2 7155 A8k 0.1en7kA] 7155

(4) A% 78(1,200m run/walk)

A AL 1200m run/walkE S8, AURIA AASAY T3 S22 9EA] =
AR Awsiglon, Bele k5 Eds olgdebA ¥al AU BEEs AR AR 7152

= B9l2 489, 20198 012 B9l Begos AT,

1~N‘

3) Y AE A7

TELEH SAIIFY AREALE 913 29 AFe AF A 124 F53H
st} o 24 08:000 AL AI71E DY A= AR 2ol ek,

AP 2 AAlA oF 10mE FHW(cubital vein)ollA AFsIH oM, o wf FSA
EDTA(Ethyl Diamine Tetra Acetate)?} LFT tubeZ A2|$t 113 AP FHE A& A€ &
o] B4 sl Ml o =sllt<Fig. 3>.

il

SABES BA

sampling & test |pred & prescription 1 post 3
week L 2 A0 M= fl0 [ 7 & "™OR BOW 11 12 13
RPE 15~17 EXE detraining
RPE 11~13 EXE detraining
RPE 7~9  EXE N /i detraining
CON non training

RPE 7~9 ; very, very light~very light("}-%, "I 7hH3~m- 7hH5)
RPE 11~13 ; fairly light~somewhat hard(&3-5~<F 315)
RPE 15~17 ; hard~very hard(@%~11-¢ 3%)
RPE(Borg, 1982) : Rating of Perceived Exertion scale
4 ; blood sampling & health-related fitness test

Figure 3. Blood sampling & Health-related fitness test.

(1) B4 =4
S5 H(Neutrophil), HZ(Lymphocyte), ©3)7(Monocyte), &AH(Eosinophil) 2 Z4A7|F
(Basophil)= #M&T(white blood; WBOE ME2 FF2<e EAd wel Eelste] A7|ASH
(Impedance Method)Z} AccuCountE ©]-831] LH 750 A& AE417](Coulter/ USA)Z Coulter
HgAjekoz WMd 718 A K Leukocyte differential count)E AAISITE.

W Aee ARG Folo] AR/ B2 Aperture(4)E FHE W 471 ]

24



Age] Wzt st g9 9 4715 Fok= ¥¥E internal Electrode(W
Aperture Housingt®] %=)¥} External Electrode($5- Z1= : Bathdl] =)
29 ME7} Aperture(M¥) SH3HA H7|EES

= A7) Az} = g et vlEEH He

+ WBCE

100% 7)Zo2

=l o] S ol

3t Neutrophil=

afste] 714

[

A5 A

Ao, ANATS 4323t

38.0-78.0%, Lymphocytel=

Monocyte 2.0~8.0%, Eosinophil 1.0-6.0%, Basophil & 0.0~2.0% ==°|th

IgA, IgG IgM2 Immunoturbidimetric assay
Integra IgA, IeG, IgM(Roche/Switzerland) A]¢}

PHOZ WANEES o839

il

g2l2  Cobas
kS AR8-3tal Cobas Integra(Roche/ Switzerland) 7]

3Tk

25

718 o1gslol Aok U SolgAIsh HAEL B3] Mom g YA TgA, IgG, IgM
9 B, ¥ FaA= <Table 2>9} £t
Table 2. Reference intervals of IgA, 19G, IgM (mg/dl)
IgA IeM
age range age range age range
Adult 700~1600 Adult 70~400 Adult 40~230
0~Tyear 232~1411 0~Tyear 0~83 0~Tyear 0~145
1~3year 453~916 1~3year 20~100 1~3year 19~146
4~6year 504 ~1464 4~6year Y5 4~6year 24~210
7~9year 572~1474 7 ~9year 34~305 7 ~9year 31~208
10~1lyear 698 ~1560 10~11year 53~204 10~11year 31~179
12~13year 759~1549 12~13year 58~358 12~13year 35~239
14~15year 716~1711 14~15year 47~249 14~15year 15~188
16~19year 549~1584 16 ~19year 61~348 16~19year 23~259
4 A
1) 2% 3
Hatha Yoga®] obhHasna)& F402 AN3HY, SATES BANE L4ad Yohe

1= .
oA

we} 2o 54 o
73 ol w4l

_ll}l'

17.0~46.0%,



2) $5 J=

Hatha Yoga®] & 73=+ Borg(1982)9 AF2H4 & 7d&(Rating of Perceived Exertion scale;
RPE)E o431 ATIELS RPE 15~17(hard~very hard; ¥&~vl¢ ¥%), BIES RPE 11~
13(fairly light~somewhat hard;, @55~9Ftt %), CLFS RPE 7~9(very, very light~very
light; v, vl 7k ~vill¢- 7hHe) = A esict:

RPES] SA= #8715 ol8ste] AP R was AASI3laL, RPEY Ak 45vit 43}

of F 851 230l A 2dsgit

3) +F AL M, 71z
19 45~5023 F 33)(¢, 7 §)= 4871 155 £l & 8573t AAskol, 18] &5 At

HE 5%, £ % B5~40%, HEes 5w02 AAste] T8 1 724 §lo] Atk

M

X
4 $EZ2 Y

ACSM2002)01M A1k Fad S5 B A Al 3 ARbe Fatet] S £k

31, 8572 Hatha Yoga Z& 137} Hatha YogaZZ 13} AAIAHL <Table 3>, <Fig. 4>3} £t}
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Table 3. Hatha Yoga Asana program for 8 weeks

Warm-up(10min) Main exercise(40min) Cool-down(10min)
Rest non rest Rest non rest Rest non rest
AzApA A=A Az
F2AP F2A FEAH
Conents g | M gy Conents | e
712714 7127 1A 712714
e 9z 2w -Ef °&°1]HHXV-1](Surya Namaskara) -5 24| (Shavasana)
- e FZEAA (Trikonasana) -0}7] 2} (Balasana)
o7l Eof Z2laL 338 . . v e
9 53] -7 (Viikshasana) -~ HIEY
Sl -7} (Bhujangasana) -ghobH] A3 HlE7)
:H; 2 23] -v| 7] %} 4] (Shalabhasana) AR ks A
A oz w8l -2 74l (Navasana) o el
A 3)Hsh) L ANNiL g, 0% das)
- -LH1<}A|(Baddha Konasana) -l 5F A4 &
Hnazg)) -4 Y
- -3 A1 Al|(Virasana)
A 5

-11%F0] 214 (Bidalasana)
-BF 214 (Upavishta Konasana)
Bt Tadasana) 5

HEH 2}A|(Upavishta Konasana)

3471 244 (Bhujangasana)

Figure 4. Scenes of Hatha Yoga Asana program.
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B 79 7x5AFEE Ay EFHAHCD)E ARSI, Be 43S Wl wE &
FAEE= SPSS ver. 1205 0|83t v} o] FA A58tk

) AgBRAEe Ad U] 24 A7)sh A7 JY 7he] wsle dolry] gt JYRat
-2 (one-way ANOVA)S AANSH T, AFASE ScheffeS ©-4351%Th

W7l FE o] 33 A7Ish 718 9 29 WalE Pohur] gstl wske Tt
o dAE4HEA (one-way ANOVA)S AAIekL, ARSHSS ScheffeE ©]- 8315t

2

%) A% 3 24 AR 2T 34 A7 3 4 Ae BRE Qo] fa) wEsgo)
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V. 94 23

1 A7234A Y

1) A ZA4 (Yefat)

A Ul 71 AR, 45 F, 85 &, 125 T A7 %fate] Hlale <Table 4><Table 5>
oF 2o, e 7 AZIRE B AARE A AE 8 <Figh>¢F 2tk

HHESA EAREA A JEt AP 3 JSATRE AeAgadede B #sHA
(p<001) YR, [k of AI71E BlaolA fofgk zjol7h gilom, A7 e 2t vlaeMe

A, 4, 8, 12F & =5 Ajol7} QI9ith

Table 4. Results of one-way ANOVA for (%)
uration pre after 4wk after 8wk after 12wk
Q& MSD M+SD M:SD M:SD A Scheffe
A 27.78+5.62  27.30+5.77 26.77+5.25 26.90£5.01 .057
B 26.63t4.73  26.91+4.02 27.07+3.99 28.12+4.02 215
C 26284554  2791+490  27.78+419 = 28.61+4.56 372
Con 27404559  29.30+5.06  29.82+4.93  30.01+4.66 443
F 139 371 724 639
Scheffe

Values are meantstandard deviation

A group : RPE 15~17(hard ~very hard)

B group : RPE 11~13(fairly light~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group

Table 5. Results of two-way repeated ANOVA for %fat

source SS df MS F
duration 33.186 3 11.062 9.220%%%
group*duration 42.004 9 4.667 3.891***
error 107.951 90 1.199
o p<001
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35 r —— A(RPE 15-17)
—O— B(RPE 11-13)
33t —&— C(RPE 7-9)
3 —@®— D(Con.)
g\: 31
M
N 29t
27
25 1 1 1 ]
pre after 4wk after 8wk after 12wk

Figure 5. Comparisons of %fat.

2) ZA7-¥(modified sit-ups)

A - o] AR, 4F F 85§, 12F $9 A7 %fat®] HlwE <Table 6>, <Table 7>
7 23, A7 2 {7 A5 ETE <Fg 6>7 2t

AZIE B HAIZE ASAEEHME BT frofaA|(p<001) Zfel7F UERRT, FHe Wi Al
718 HlwoA ARIES APARG 8, 125 27} FofetA A YEler, B, C SAIEL o3
ZLo|7h AT

A7PE e 2F Hlald N AR 47 FellE Zlol7t glod, 85 F A, C 280] BAIER
o Fo3AI(p<.05) EA UEla, 125 $oll= A, B, C 1F°| BALEFET F23lAI(p<01) A
LFERSLTE

Table 6. Results of one-way ANOVA for modified sit-ups (times/min)
uration pre after 4wk after 8wk  after 12wk F Scheffe
group M=SD M+SD M+5SD M+SD
re<s,
A 27.2549.06  34.25+1029  40.75%8.61  37.00+7.27 3.301* }12 )
w
B 27.5549.23  31.55¢9.22  33.88+8.85  30.2216.47 866
C 32444630 3555642  36.00+653  31.88+3.88 1.148
Con 29124743  2875%8.64  26.25%928  23.2519.13 787
F 761 1.005 4.201* 5.504**
Scheffe Con<A, C Con<A, B, C

Values are meantstandard deviation

A group : RPE 15~17(hard ~very hard)

B group : RPE 11~13(fairly light~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group

* 1 p<05, ** 1 p<01
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Table 7. Results of two-way repeated ANOVA for modified sit-ups

source SS df MS F
duration 509.501 3 169.834 28.616
groupxduration 753.997 9 83.777 14.116"
error 534.142 90 5.935
** 1 p<.001
wr Within Group; A: *(pre<8, 12wk) A(RPE 15-17)

—— B(RPE 11-13)
—4&— C(RPE 7-9)
—e— pD(Con.)

*(C0n<A’ C) * *(CO”<AJB) C)

@
&3
T

B, C & Con: N.S

@
S
T

modified sit-ups(sec)
S

R
|
|

[

$

)

|

—
S

pre after 4wk after 8wk after 12wk

Figure 6. Comparisons of modified sit-ups.

3) -+ (sit-&-reach test)

Ao - A 719 AMH, 4F &, 8F 3, 125 59| A]7|WH sit-&-reach test®] H]nle <Table 8>,
<Table 9>7} 23, 7|7 2 HexA7|7F 52853 <Fig 7> 2tk

717 2 A7 g asie BE Ao}ﬂl(p< 001) =Fe]7k e, e Wl Al
718 oA ARG AFAEL 8 125 37} Sol5H =4 Jehton B C EAIES $ol3l
ZLol7F YA

A7TE A 7 Hlao A e AR 45 Folle Zfol7} giRloL, 85 ¥ A, B 10| BAIRE
O F8A(p<05) =A e, 12F Folle A B IFo] SAIFRT, A 280 C IR
o5 Al(p<.05) EA LERITE.
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Table 8. Results of one-way ANOVA for sit-&reach test (cm)

uration pre after 4wk after 8wk  after 12wk
F Scheffe
oroup M=+SD M=+SD M=5D M=+SD
A 15134557  1948+547  23.28+4.66  22.56+3.53 4615  pre<8, 12wk
B 16.90+7.54  20.05+7.72  21.88+6.81  20.27+6.37 769
C 17524615 18554573  19.504559  17.3245.13 284
Con 16.17+442  1552+4.09  152544.08  14.88+4.13 135
F 238 .940 3.381* 3.701*
Con<A, B
Scheffe Con<A, B
C<A

Values are meantstandard deviation

A group : RPE 15~17(hard ~very hard)

B group : RPE 11~13(fairly light~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group

* o p<05

Table 9. Results of two-way repeated ANOVA for sit-&reach test

source SS df MS F
duration 220.209 3 73.403 34.418***
group*duration 262.339 9 29.149 13.668***
error 191.941 90 . 188
o p<001
40 —®— A(RPE 15-17)
Within Group; A: *(pre<8, 12wk) —o— B(RPE 11-13)
2 35 r B, C & Con: N.S —&— C(RPE 7-9)
= 20 b —&—D(Con.)
§ *(Con<a,B) ~(Con<AB)
S 25 | & (C<A)
[
o 20 b
|
S g5k ' ————@-
70 1 1 1 ]
pre after 4wk after 8wk after 12wk

Figure 7. Comparisons of sit-&reach test.
4) A4¥1A]78(1,200m runywalk)

A WA 719 A, 45F &, 8F F, 12F 39 A]71¥ 1,200m run/walk®] HliE <Table
10>, <Table 11>} 211, Al7I7F 9 FHebx A 713t 4524883+ <Fig. 8>3 2tk
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A7IRE B A7 IR Ao A g adtel e B F28H|(p<001) 2ko)7t Uikt

A Ul AP vlalel M AR 45 8, 85§, 125 $ellM A B, G BALE B Aot §
3, 71 e 2F vladae AR 4F Flls Zolh gljlou 85 F A B, C 1F0| B
JFRY FSA(p<0l) WA e, 127 Fele A B C IF0] SAIFEL feldH
(p<01) W=7 LERT,

Table 10. Results of one-way ANOVA for 1,200 m runfwalk (sec)
uration pre after 4wk after 8wk  after 12wk F Scheffe
group M=SD M+SD M+5SD M+SD
A 479.62+60.93 451.75+56.83 404.25+67.80 398.50+79.61 2.709
B 463.66+64.88 430.331t70.12 402.88+65.80 403.22+69.72 1.629
C 444 66+44.61 425.55146.39 413.66t48.82 428.00+46.20 678
Con 448.80+39.75 475.25+48.42 501.25+60.57 514.37+55.93 2.540
F 730 1.362 4.921% 9.0
Scheffe A, B, C<Con A, B, C<Con
Values are meantstandard deviation
A group : RPE 15~17(hard ~very hard)
B group : RPE 11~13(fairly light~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group
** p<01
Table 11. Results of two-way repeated ANOVA for 1,200 m runjwalk
source SS df MS F
duration 15977.424 5325.808 19.829%**
group*duration 66364.480 7373.831 27.454%%*
error 24173.285 90 268.592
**p<.001
200 © —8— A(RPE 15-17)
650 | —— B(RPE 11-13)
B —&— C(RPE 7-9)
2 600 ¢ —e— D(Con.)
g 550 **(4,B,C<Con) **(A,B,C<Con)
S 500
g 450
S
(\1 400
T 350 ¢
300 1 1 1 ]
pre after 4wk after 8wk  after 12wk

Figure 8. Comparisons of 1,200 m run/walk.
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%, 127 %9 A7 Neutrophil®] H]aE <Table 12>,
T A7|7E e A SR <Fig 9>>1 k.

WS BARY 23 APRE B el RE ASASEAINE BE FoI8(p<001, ps)

e A e AR, 4% 3 8%
<Table 1358 231, F9Z, A7 2

A% v A7 Weld ARRE ARNT 45 371 A, 125 ) frelal B depten,
B G BAIES §9I3 Ao} 9

A% 2 A7 Wl AV, 85 %, 125 FolAe Aolrt glglon} 45 FolxiA, B, C 1
%o] FATEHT F9lSHp<0l) Fol7k 2 bk

|

Table 12. Results of one-way ANOVA for Neutrophil (%)
duration pre after 4wk after 8wk  after 12wk
group MSD M4SD M:SD M+SD F Scheffe
A 51.31+10.22  66.08+10.93  58.49+9.63  55.06£8.64 3.233* pre, 12wk<dwk
B 55.31+5.97  64.44+7.66  53.9949.16  55.70+7.98  1.627
C 50.12+5.87 59394957  55.37£9.95  51.80+6.50  1.469
Con 49.18+5.24 49.83+5.17 49.65+5.89  48.79+6.34 .065
F 1.288 5.867** 1.378 1.539
Scheffe Con<A B, C

Values are meantstandard deviation

A group : RPE 15~17(hard ~very hard)

B group : RPE 11~13(fairly light ~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group

*op<05, ¥ p<0O1

Table 13. Results of two-way repeated ANOVA for Neutrophil

source SS df MS F
duration 1400.225 3 466.742 17.191%**
group xduration 601.733 9 66.859 2.463*
error 2443 .477 90 27.150

w2 p< 001, * : p<.05
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100 t Within Group; A: —8— A(RPE 15-17)
o L *(pre,12wk<4wk) —&— B(RPE 11-13)
C(RPE 7-9)
80 —o— .
3 **(Con<A,B,C) DiCon.)
> 70¢t
<
S 60f W
§ 50 @ 8: Y
40 |
30 1 1 1 ]
pre after 4wk after 8wk  after 12wk
Figure 9. Comparisons of Neutrophil.
2) YZF(Lymphocyte)

A - 3] AR, 45§, 8F F, 125 59 A7 Lymphocyte®] Hlul= <Table 14>,
<Table 15>2} 211, Fd7h Al7|I7 2 F{exA717F A28 a39+ <Fig 102 2tk

HHEZA HAHEA A AN frolehp<05) Zolzt UERtod, HExAIZIRE e AR
ah= UeRA] efstt.
A W A71E Hlwold A, B, C FAIZF 25 Aol7t ilaL, e 2 AI71E vladide AR,
45 Foll= Aot gislont 85 F A I5°] B, G FAIFEY FoJsHl(p<0l) =A e
o, 125 FIMZ C A TF0] B 2gHT, A AF0] FALERG wsiA(p<05) EA YERs
.
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Table 14. Results of one-way ANOVA for Lymphocyte (%)

uration pre after 4wk after 8wk  after 12wk
F Scheffe
group M=SD M+SD M+5SD M+SD
A 41.10+10.08  40.80+8.71  47.75£7.19  40.79+6.83 1.365
B 36.39+570 3233675 35361622  31.741748 1.043
C 4107593 36814889  39.24+6.82  40.19£6.53 863
Con 3849+5.60  34.31+6.07  3349+7.01  33.1447.85 1.092
F 0.919 1.994 7.027** 3.642*
B<C, A
Scheffe B, C, Con<A
Con<A

Values are meantstandard deviation

A group : RPE 15~17(hard ~very hard)

B group : RPE 11~13(fairly light ~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group

* 1 p<05, ¥ : p<0O1

Table 15. Results of two-way repeated ANOVA for Lymphocyte

source SS df MS F
duration 260.157 3 86.719 3.258*
groupxduration 369.872 9 41.097 1.544
error 2395.328 90 26.615
* o p<.05
80 r —B— A(RPE 15-17)
—— B(RPE 11-13)
70T —&— C(RPE 7-9)
;\E 60 F D(CO/?.)
3 **(B,C,Con<A) *(B<CGA) &
g 50 f (Con<A)
2 4wt
§
30
20 1 1 1 ]
pre after 4wk after 8wk  after 12wk
Figure 10. Comparisons of Lymphocyte.
3) ©7-(Monocyte)

A W-Jd 1] AR, 45 %, 8F & 125 $9 A|7]¥ Monocyted] Hlale <Table 16>,
<Table 17>7} 211, FHAzE A7 B Hebx A7 e a8 8 7= <Fig 11>3 2th



B4 27 A7 B AR A4S ET

T
.

BF FoJ8p<05, p<Ol)

Y 2 A ElEoARe AV, 4% F, 2% Fole Aot Y9lou 87 FoINE A 150

EATERT FoJatA|(p<05) EA Vehtth

Table 16. Results of one-way ANOVA for Monocyte (%)
duration pre after 4wk after 8wk  after 12wk
F Scheffe
oroup M=SD M+SD M1SD M+SD
5.09+2.32 5.98+1.85 7.39+2.74 5.86+1.24 1.647
B 4.93+.95 5.33£1.82 5.87+2.26 5.99+1.81 802
C 5.71+1.81 5.21+1.52 6.01+1.28 5.52+1.51 071
Con 5.25+1.30 4.35+.79 4.31+1.07 4.10£1.15 1.742
F 366 1.462 3.324* 2.880
Duncan Con<A
Values are meantstandard deviation
A group : RPE 15~17(hard ~very hard)
B group : RPE 11~13(fairly light ~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group
* 1 p<05
Table 17. Results of two-way repeated ANOVA for Monocyte
source SS df MS F
duration 10.123 3.374 3.155
group*duration 27.725 9 3.081 2.880"
error 96.257 90 1.070

* 1 p<05, ** : p<0O1

16 1 —8— A(RPE 15-17)
14 L —— B(RPE 11-13)
—&— C(RPE 7-9)
12 }
- —e— D(Con.)
g o *(Con<A)
s 8y
2 oy
= 4t o— _®
2 -
0 1 1 1 ]
ore after 4wk after 8wk  after 12wk

Figure 11. Comparisons of Monocyte.
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4) 3AH7(Eosinophil)

Ak - e} AR, 45 5, 85§ 125 9] A7]E Eosinophil®] Hlaul= <Table 18>,

/

=

<Table 19>¢} 211, JE A7 2 FJebx A7 a8 87 <Fig 12>9F 2tk
A7 e AR BT ME AI7IRE B Aozt fijith

A W A7TE BlaelM A B, C AT 25 Aol7t gilal, Ae 7+ A7IE BlaeqE A}

le}y_‘ f@ BALEA Az /\]7]Z_} =1

Ll

o)
i)

°I7F AT,
Table 18. Results of one-way ANOVA for Eosinophil (%)
duration pre after 4wk after 8wk  after 12wk
F Scheffe
group M1SD M+SD M=SD M+SD
A 2.13+1.68 2.73+1.67 2.96+1.27 2.68+2.57 290
B 2.96+2.14 3.04+2.69 3.2842.23 2.81+2.02 113
C 2.19+1.21 2.42+1.58 2.36+1.92 1.89+1.24 260
Con 2.88+.98 2.45+1.23 2.56+.84 2.78+.63 336
F .660 207 523 538
Scheffe
Values are meantstandard deviation
A group : RPE 15~17(hard ~very hard)
B group : RPE 11~13(fairly light ~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group
Table 19. Results of two-way repeated ANOVA for Eosinophil
source SS df MS F
duration 1.483 3 494 1.160
group*duration 4.900 9 544 1.278

error 38.3477 90 426
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—B— A(RPE 15-17)

5.5 —— B(RPE 11-13)
. g —&— C(RPE 7-9)

—e— D(Con.)

Eosinophil(%)
N
N Oy @

1.5
1
0.5
0 1 1 1 1
pre after 4wk after 8wk after 12wk
Figure 12. Comparisons of Eosinophil.
5) 5% 7]7+(Basophil)

A - A 3o AR, 45 5, 85 F, 125 9 A7 247174 (Basophil) 9] Blxle <Table
20>, <Table 21>3} 231, HHZt 2713 B FebA7|3F A3 85k <Fg 13> 2.

MBS BAEY A3 A 2 e ASASETE BT f213(p<0]) Aol

A W AZIE BlaolM ATJES AREY 45 37} AR, 125 571 el A Uelste
™, B, G TAIZES o3 Zhol7k i3la, He W Al7PE wiaelA A, B, G BAIZF 25 29|
7b 813, A ZE AZPE HlaelMe AR, 45 F, 125 FollXde Aozt gljlon 85 oM

A 380 C 2837} FAIEFRT FJaH|(p<01) A VERth
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Table 20. Results of one-way ANOVA for Basophil (%)
uration pre after 4wk after 8wk  after 12wk
Scheffe
oroup M+SD M+SD M+SD M+SD
A 38+.16 .69+.20 79+.23 36+.14 11.0727*  pre,12wk<4,8wk
B 41+.09 61+.31 59+.29 58+.54 594
C 48+.07 A47+.07 38+.11 32114 3.793*  12wk<pre, 4wk
Con 53+.15 53+.24 51+.19 40+.05 1.092
F 2.538 1.578 5.267** 1.291
Scheffe C, Con<A
Values are meantstandard deviation
A group : RPE 15~17(hard ~very hard)
B group : RPE 11~13(fairly light~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group
*p<05, ¥ 1 p<01, ** : p<.001
Table 21. Results of two-way repeated ANOVA for Basophil
source SS df MS F
duration .680 227 6.605**
groupxduration 962 107 2.859**
error 3.364 90 .037
2r Within Group; —8— A(RPE 15-17)
1.8 | A: ***(pre,12wk<4,8wk), g 47E 1Y
1.6 b R —&— C(RPE 7-9)
"M C: *(12wk<pre,4wk) —e— D(Con.)
R ot B & Con : N.S
§ 1r **(C,Con<A)
S 08}t
o 06} —8 ——§— L 4
0.4 — '
0.2 r
0 1 1 1 ]
pre after 4wk  after 8wk  after 12wk
Figure 13. Comparisons of Basophil.
6) IgG(immunoglobulin G)
A - 9] AR, 45 F, 85 7, 125 59 A7|E 1gG9 vlale <Table 22>, <Table

B>9F 21, A7 B A7 A A Ak <Fig 143 2.

HESY A A AZIRE 3 A7z R A At

2ol7} gigl ot A7)zl A]



= o3 p<06) Aol7} HERsIH.
A o A7PE Hlwelld A, B, G FAIZE 5 Zol7h fIlaL, A7 A 3F Blatode AR
AXE Zfol7k §IAoL 4, 8 12F ¥ EF A 1F°] B, Co} FALFRL 22 F3iA|(p<0L,

p<01, p<05) =A WERIT

Table 22. Results of one-way ANOVA for IgG (mg/di)
\w pre after 4wk after 8wk  after 12wk
F Scheffe
oroup M+SD M=+SD M=5D M=+SD
A 1457.63+133.30 1587.00+207.77 1639.38+255.65 1497.631225.06 1.239
B 1251.33+211.52 1220.00+216.31 1232.33+184.88 1190.441232.16 282
C 1288.11+163.16 1264.56+150.63 1266.00+193.35 1219.56+160.48 262
Con 1277.25+295.80 1256.25+207.39 1240.50+181.45 1200.25+257.70 148
F 1.660 6.203** Y oW 3.659*
Scheffe B, C, Con<A B, C, Con<A B, C, Con<A

Values are meantstandard deviation

A group : RPE 15~17(hard ~very hard)

B group : RPE 11~13(fairly light ~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group

*op<05, ¥ : p<01

Table 23. Results of two-way repeated ANOVA for IgG

source SS df MS F
duration 87536.869 3 29178.956 2.742*
group*duration 145220.8 9 16135.645 1.516
error 957659.2 90 1.640.658
* 1 p<.05
2000 1 —— A(RPE 15-17)
1900 —— B(RPE 11-13)
= —&— C(RPE 7-9
1800 x%(B,C,Con<A) ( )
~ 1700 | *%(B, C,Con<A —e— D(Con.)
g 1600 r T *(B,C,Con<A)
S 1500 |
% 71400 |
1300 |
1200 | %
1100
1000 : : : :
pre after 4wk after 8wk  after 12wk

Figure 14. Comparisons of IgG.
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7) IgA(immunoglobulin A)

A WA 0o} AR, 45 7 85§ 125 o AV gAY Hlnle
15 a4 a9l <Fig 15>9 2t
7F iy e A7kl A=

7+ ek

A W A71E BlaelM A B, C AL &5 Aol7E §idan, AlZIE A E HlaeMe AL

Zl

(p<05) =A et

<Table 24>, <Table

FoIRp<o0n) o)

d, 4, 2F FoME Aot glRleu 8F FollX= A IFo| B, Co FATFHY FolsHA

Table 24. Results of one-way ANOVA for IgA (mg/dI)
uration pre after 4wk after 8wk  after 12wk
F Scheffe
group M=SD M+SD M+5D M+SD
A 174.00+43.19 207.88+68.53 224.63+71.24 205.25167.16 .884
B 174.00+26.86 180.11+31.55 179.22+37.12 162.78+38.53 285
C 165.56+37.42 159.56+30.24 153.00+31.66 147.11£31.94 859
Con 178.13+41.64 165.38+36.84 167.63+32.94 166.13+34.85 210
F 172 1.997 3.816* 2.534
Scheffe B, C, Con<A
Values are meantstandard deviation
A group : RPE 15~17(hard ~very hard)
B group : RPE 11~13(fairly light ~somewhat hard)
C group : RPE 7~9(very, very light—~very light)
Con : control group
* 1 p<05
Table 25. Results of two-way repeated ANOVA for IgA
source SS df MS F
duration 2454.968 818.323 2.362
group*duration 12565.984 1396.220 4.030***
error 31183.722 90 346.486
o p<001
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200 - —=— A(RPE 15-17)
250 —e— B(RPE 11-13)
260 *(B,C,Con<A) —4&— C(RPE 7-9)
240 —e— p(Con.)

220
200
180
160 \.
140
120 |
100 . . . !

pre after 4wk after 8wk  after 12wk

igA(mg/dl)

Figure 15. Comparisons of IgA.

8) IgM(immunoglobulin M)
Ao -1 19 A, 4F 3 8% 3, 10F 59 4718 IgMe] Hlale <Table 26>, <Table

27>3} a1, ek A7IRE B e A7z g Aeavke <Fig 16> 2ot

WEEY B 2 RS Rt gelort AR foltp<0) Aol
el

A W A7 BladlM A B, C A2 B Aol7E 91, A7 A4 1 HlacMe AL
A, 4, 12F FoMe Aot gisley 85 FolMe C A Il TAIFEY, A dF°] B I%

1o} FolaA|(p<0l) =7 vehdtt.

Table 26. Results of one-way ANOVA for IgM (mg/di)
uration pre after 4wk after 8wk  after 12wk
F Scheffe
group M=SD M+SD M+5D M+SD
A 182.75+36.72 196.88+43.39 230.63£28.35 202.50+48.23 2.031
B 171.89+111.51 168.56+112.04 159.00+77.21 159.67+82.60 263
C 184.56+£50.45 179.67+44.74 184.78+43.12 181.33+45.69 243
Con 132.63+39.54 130.75+34.33 126.88+£30.53 128.38+26.74 .047
F 1.023 1.374 6.217** 2.626
Con<C, A
Scheffe
B<A

Values are meantstandard deviation

A group : RPE 15~17(hard ~very hard)

B group : RPE 11~13(fairly light~somewhat hard)
C group : RPE 7~9(very, very light~very light)
Con : control group

** p<01
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Table 27. Results of two-way repeated ANOVA for IgM

source SS df MS F
duration 1276.430 3 425.477 .998
groupxduration 10039.390 9 1115.488 2.615*
error 38387.698 90 426.530
o p<.0b
300 1 —— A(RPE 15-17)
280 « —— B(RPE 11-13)
260 | (Con<C,A) & —&— C(RPE 7-9)
240 (B<A) —e— D(Con.)
S ool
§' 180
2 160 |
140
&o——@ —
120 | ¢ Y
700 1 1 1 ]
pre after 4wk after 8wk  after 12wk

Figure 16. Comparisons of IgM.
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1 2732844

1) AR 24 Vfat)

ARG AR nE2 AAzAe doiA 1T} WA A
18} ARY Bad, HEFT WA, aAISH Bl ke 22 o] & 47 AM
O|THACSM, 2002). 53] AR A7) ARiirge] gk g Ao F7kske Al7]olAN W
S22 S oo GGl Ha ooz HHE ZREe APe] Ho| T3l FAHL

AA
HRlEo] S71E0] o 7HA AW Zellshll HER AAEEAY 21l FoME T2 2a

B a7 Agede He U A7, A7 He 1 2R Zolrl ¢iglth B2 RPE 15~
17(hard ~very hard)®] == HARE A
FVIGAT frojg Anprh opER wuls) 7] %fat A &R ¥ 4 gla, ARG
o|A1719] AEkgo] wE AL F7F B Azt o] A7) o5 AA M Hi
oz AREy| F 4917] W71 GAF ARk o 15wl %—ﬂﬂlﬁ(Mahna, Bouchard
Bar-Or, 2004) o|® 5 FEIS FH3lHele %fate] o3 #AAE 71A97] offal 53] & )
ZI3o] T3 AU Ao} 3o} vehd ARz 79
AF7HA 87pF AAzAde wAle 93] gk A= g AA0AT Tran, Holly,
Lashbrook & Amsterdam(2001)& &gt 87} s=8jo] AR ol|lx o] Ao w2l JdFolgk=
ATolA 18-27419] 107 (A4 9%, HAF 1) tidos AddaAE ale] wghe dolny] 9

25 EAHQ Aol} glo] AaBA e ) 18L

&

K

l

-

mlo

sto] 85 59 TFFH 87K pranayamas), €62 warmeups, asanas 73 AM|(supine relaxation)
2 NG A AApEe] syt gk Baste] & A AAel fARRS Bk

oA AZH2000) % L2 2lol7h AT 20-30t) HIHIA St R BlHEE, 2718,
FATES WdoE AAG AFAME %fato] Je 7+ Zfol7h itk Rausiglch &g £ 2
ZlzEads fARE SEP2004)% 308 TS tideR 18] 506081 F 53], 1557

Pilates 2712 AA)3e] EATEL FoI51 2718 W, £5IFL BAH Aol QAT
AT s Q7 BI5E we) SEEL M) Uat 7o) F GRS FA) GE AL
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2 7ol thge Aol 2 Fog Z/kke AV ke AS 1% Wl thAel A 371

7FA3AER Aom AAE AL H o)} Feldt TPE |IE ARE B v 8Ukew] AA i

2) 2R 7 (modified sit-ups)

A7 (muscular endurance) aerobic fitnessAE dHAAE T 4o 2SS 4] 5311717
Q3 oies] F23 A A & 4 ATHPHE, 2002 Howley & Franks, 2002). <278
ARG 232 B QloME g 94T AT Wk 6AFE A F7ksH 18
Aol A S71shH 404 o1%= F243] 7HAadtiMalina, Bouchard & Bar-Or, 2004). <A
8 239 modified sit-upsE B, 2, tEY BE 283 Wlelet B9 At
E7) W] HHoT Ho| o]&HH(OMIZ, 2000), TATEY Aol Fo} HIole ZATH

o

O

B A7 modified situps®] A= J 7lNE 5 Fet 7P =94 A aEATE AL
ARtk 85 5, 479) £F FHA® Bah 12F Fo Felahl wA e

AT ARES|2004) 5 125 stEF 87 Ho] 934de] AATISel miAls Felehe ATlA
vEdE SR 1257 stet 87kE AAlst 2A7 8 ol WEkE sklsidlon, 4%
T)005) = WeHe we s arlEeadls AA At 2AF AN {3 S Bkl

=iv}

s FHEME FALTINES o R stEr 8718 g A wi2E e frog ¥
FE IR, 78420060 500 o #HE7] A tiFe R 12577 F 43], 19 60% 3IE}
7V NG A afay g ER2Eo] sl Tl Barskith. 9, Tran, Holly,
Lashbrook& Amsterdam(2001)¢] A7ol4 S7ke-&5 &3 <A7E Fds Bl James &
Raub(2002)= stel £71¢] 2R3 A7 AFellx A 109 d7t v=o)A 9] FEe AF-E9

8% Fo Ao B 1gHT 037 £F Bk o C 1%
AN FATFRG o) e 312 st oleiE Adke HBS THET e A g9
Ao HAlth Jeu 127 Folt 453 $EFANE BTon $F 308 BT FAIERY

%
o
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43 3718 Bel a7kl 23T SHdAE Had 4571 ERE fAE Ao 4%
S, o)Ae 87} T2 aYo] fkhe) FALLES BT FeE A 7 Bild] AL F
2ATY e e Aog 25 4 Ik

FE T 16570 7krRel AATIY APBAA T sEY s FAE
FFoleke AFelM ertERaYE 165770, F 33, 18] 202583 RPE 11-130.2 AAjste] 207
B 2B ~E vl BAG 23 PR BINE £F F 570 BATRD e
T watsle] & A7} a7ke A} fi4

AnAow e7ke% Hue 2ATY P ARt P A 5L oA arlEea
% 8570l ANG Egelu] ophlN TS FIE B9E Bk AAH (IR, 2004) R
o7 F25v ope 74, 4% 9 wlwe] ne} 2A T S $RHY AR B AL
2 Btk 53] avk A4 F & AE B 2N & 82 445 o] §34 259 ARE
A% 28] A B e YT B 5 9lom], a7} Aue SFe) %A A
o} W 2EdHo} WE AE 1747 259 FES ASAA W2 Fa
& 25m2 253} B9 H13 o|go] FPsaln

ﬂd
r
i)
=]
|
°
Aul
=
32
i
o

A0

il
_l

s ot A ABE T5- 2 Folg HY H 25 100) FHHRE 200) 2l
A a1 o] EEeH, olfdle F&e As
&= YehllaL 40-50the] 2H Aslsee @A Wake YehlA] et Be B0l SlolA o
A EARE st Ahdr) o] AT Astd/d 7HEdl we 5ol gy Astel 7191t
0l & 5 ATHHEE 5, 199).

B A9 sit-&ereach test A= A THIME 5 A7t 7P =3E A IFAAMT AR
o 85 §, 459 & THAE E6kal 125 Fol= AR Hlel 23t Aoz F7HE .
AZTE R 7 vadMe 8F Fo £F Ak FHeH 3 E1F BEF SALEEY
& S7HE THASIAL, 479 R84 391 127 FolE IS 85 § ks FA1A o] glo] v
S AAIAT A, B 250l SAZFEG el = YEtaL, 53] A 252 C IFhY

it
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FO3) Eth ol FAE $F AT ¥24E F9Y T AW B3, 23 Bt AR

Sk C I59 Aedle 85 B 27k AARElE st

NS e 1557 7N R E sk
Aol S7HEIS AABI e, ST} o] (200008 ATFAXE 87 e FBATE

_?r
o foE P9 BUAGT F5Y, 1950 AA0HE P FIYL PO arH1F

=, vh) R0, AI5)Y) ATE fle] fAMe) i TS B Aol
W A%t FEE0NS BATSINS HOE @ s 1Y 530, F
Anw 94 B E90) 03 2AAQ RIold. o gakd AT Ak 2
N TS B F0 F94 IS Uobh AANRAE S TS 1A Tk Hade)

ABEE A= Al A Wgolddl vig AAE frAlsh7] 3 Wtes ApAs 2

4) A2 73 (1,200m run/walk)

AAATFHolg $8] & AAZA ZARE L5 Adshe THOE AFEHY SFATY Vs
g T Bo] Jom(F3g T, 2002), SERFA o) M 2 S etk 1 25
s MR 5 W] Wl SEUIA A oy A 93 FHoE TP T2 A He Al
2 8 A~o]t}(Blair, Kohl, & Paffenbarger, 1990).

Aadr)e] Aeed T Aae dale A9 A¥HoR PdEe BEs YA, oz
Z 1ollA 13714 A] FAHAY 238 AEshe A3 Holal AThalS A4z, 2002). 9
59 79 Yoloh A PgH g AjdEo] Titt WAk 164, Ak 1416l Hilo EEE &

FHE 47 3] Frixdqt, 2005).

£ 979 1,200m run/walk®] A= A Yellxe 4 Jo 25 zo)7h gl A7 J
@ 7F Hle 8F Fole SAILFET 37 5 1F BT frolatdl WAL 4731 554 &
A 127 Fel= 2 F} FAH FAZEH T AolE Btk ol A= a7t Al
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715 ol Ao 4702 AHE FASTRE A ¢ & leH bt AHsY Y s
7Rt A& AAFeRaL ATk

B2 AgPATolA Fakh 25 AEvlE P ERET 27ke-so] AH7I5e] S WEA]
THATalE B ¢ glARE oy ATl 8Ute] ANr)s &3k Basa §iok Tran, Holly,
Lashbrook, & Amsterdam(2001)¢] 18-274]¢] tiFez 3 @7tAFoIME Aesee] S &1l
319, tdAre] ABe 2pol7h AT AFL(2004)E Tl 11HolA 657, F 43, 1Y 60%7E
SIS AAst VOmaxe] ol s Batsle] A&2Q riedo] 8oL 33A19 2%

& E381 AR B ARRol8ES SVMIA £ AR 3Ec® e T Aol

Harinnath et al.(2004)2 3}E} 2719} 712 do] Ausd 433} Agde, 18]y deied
wulo] WAE gyolzhs ATl B3A) AR HFoR 1R F 63, 6081t oh,

B8 PSRN WLTFS FIIC S0 Teht 2 JUE0ME B34 o4
12597 27} 1273, % 23), 18] 60 At} A7 l5d iR Wapt gtk B
P dhaie) del 25 L el wek A5l e EnE gt Ao

lo

ol
£
&

A
oleid Fohz B a7e £EIF] AT U] K bk e 2 AR BYO2 3
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ARG oln] AWl EE Afele 1 WHe ts dATIAU, AT AT TS FEAA A
Bl o]2A & = JeheE 5, 2004 93], e, 1997).

+&o] W] mAE IS TR ok A/ B2 A7 AP S, WYY
59 A= B TS (granulocytosis), Y35 (lympho-cytosis) T35 (monocytosis) 1]l A}
AAYA 29] B = (natural killer cell cytotoxic activity :NKCA)S] 57} Fo] Hasal §loi} o
d 8 & AR B o5 & 5 ARE WOl 2F A FEE Bobke AR Uy

AtKShek, et ai, 1995, Woods & Davis199). T3t 259 4%, £5717 23 AFPHE
o by WiEel % BARA HAUleSs W] E4ske A ofHi(Rowbottom & Green,

000), LuHHoE UFE 5 A 8l ek dRRkldAe ARHA Beth oA7lde

0

o] 71 olf7t 9 F YA FE ol% 3 B e DYE £Fo] A F4F Yol

HAWS-2 g, o, HEF, 28 3 e H0E A 2Ef A9 HAnkes} fAlsit
11(Pedersen & Hoffman-Goetz;2000)= H.15}H{th

5 B3 WA FAE ] 9% A7 AT o] B 1 F9 AYolA o
3}

715l tigt 25 fv= 5 A= ASAIZHEvans et al, 1986; Field et al, 1991;
Nieman et al,, 1989) 12]1l *&{Kajiura, MacDougall, Ernst, & Younglai, 1995)%} -5 FHjl
w2t gl vehdt. I FellN &8 ARl tE ARATE AHEY, AdE 5L WYY

ol IA FFE UAA FesAY AR BAHA e I S 3laMoyna et al, 19%),

rlo
=)

N

= [e)
T

< 3AAY S PXe AOE HolEola 1o LHHmes et al, 199%; Dishman et

X

al,, 2000; Lambert et al., 2000; Malm et al., 1999; Pendersen & Toft, 2000) ©}&]& =g<] =7}
‘2ol m(Mackinnon, 2000), 1% & R FAAQ dIs AT ZoRE wolsA|n
ATHVerde et al., 1992; Nieman, 1994; Fukatsu et al,, 1996; Castell, 1997). 53], 14%E &2 &
date] B2 d7AEe] AR A4 &5 ofFo] B ARRE B FEEHJY GAFHS M 7]
0] GAE= W3lE ZAHZ(Gleeson et al, 1995; Mackinnon, 1997) Pedersen et al.(1994)2 &
gk WY 3BEE AEst 258 iHEHo R HAIShH 79 f3Ade] ol ‘g4 F
(open window)' °©]&5 AA8}71% Bl

A&A 7t BEsle] Ba7E EE A3

Ho

s HA7I5S YA oR AAlske Aol Jout



(Pedersen & Hoffman-Goetz, 2000; Lambert et al,, 2000), 7|7t A&2AQ] 52 YAIHO2 fo
S HslE dorAY T HET Jes Al Wa7sS AsATe AR HuEgT
(Gabriel et al., 1992; Nieman 1997; Pedersen & Bruunsgaard 2000 et al).

1) ¥ (white blood cells ; WBC)

(1) =57 (Neutrophil)

TETE G Al T4 dEllA dalo] & H} dlo] E7l oot} oA tE TE o

Y sF7EE =YAAT, ol 2 A 2ol oy 7] 2] A FAE okl
E71 o]Fol, ti7] 2371¢] dlo] FAFTHUAIE, 2002).
2 A7 A i A7 557 wske A 250 vl iR 5 A%t 4 B, C
T52 HsL QISANE st 7P Ekd A ER 45 Ut ARIE 127 SR Gl F
7HIaL, A7 A 7 BladAE &5 27)0 4F B 9% 308 BT EA1ERT fosA
S7HL 85 $9F £55A 457 F9 127 Fo] A9 7] 708 HEOHIT:

B a7} o] AAFIAS e E 97kl tist Herles Yo B vt ARSte] B
o B2 APATET tdetA Hlud F gle ofeE ol JARE & Ao} fARE &5 FERL
| 79 97 AFE Bud BhE 5(2008)2 7I(R)FHe] =219 sEREH} SFT 7|5
nAE B3 AFIA 16405 1t 7] Rl ke 17k =9l oW oo R S5 WikE
ot & 23} 577 Tl S7kste] dwhd AEd @SRkl ARES = FoaL Bu

Stk T FORGE 5189 557 KP4 8700 FHAH QAHIA o}

N

Yo o o3 5T SR GIYOE T F SEAN 247E Aleldl] £F A &
TLE Heoppl HEs gEresel dxss AAd dAE Seld dabdRte 14
AR wEEH ol F AAAAL 29} 75| Wslshe WAR] #g{chronic adaptation)& ¥
dh= Zlo] Tasial fok olefd £379] S7hs A RoERY dd Home o5,
g9 FHOE QIR 37F 2% FSR <ls) wu v 2 7180 8 @] F71Hof of
= 719e] 33kl QE A7} 58 o) £07 ofgshe A FEEI THEZEI 571
ofgh lFAUF ol AT, 1998; WA, 2002).

v

ol
o
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(2 ¥=7(Lymphocyte)

HITe 5ol "G7FEA T3 9dS "ehal slon o7jde THZY, BHET, A
oA E(natural killer cell; NK cell)so] 10w, upolg|ad Zghol] gk Wg7|soly e 27
o %@%ﬂ(’ﬂfﬂ% 2002). ol#fst FZAU o}gS SN Ag WHo gAY 5 AR o

T2 A7 $FEY HAQ] o] Wil S22 NS ST RN Houkgo] ST}
wo] P9 F4S SAsA7ITkal Bas|al 9JthSmith. 2003, Bruunsgaard & Pedersen, 2000)

B 7o "2 A ) AV AdelMe eaE R SAaE 2T st vl A7
A DolMe artzzage] ¥ 85 F9 A 25| B, C 253 SAIFRT frofsh 571
SH.

£ 97AE AT dideR & griradie) st fARE 9971 §lo] BER Hlw
7F oJ@A 0] 5420002 THAE e R 1Y 6090E, F 2URTALT 1Y, AGESF 1
), 12087 AAlste] Fz o] opd el T 419k NKT(natural kill T cell)o] J3kA 571+ o]
1A W97l A S FQlste] @A a7t i ohzl wEo] HETO SUHE AR

A S04 tS RNF(H) e HEeE w5 dEE(HA, T, WdR)E 270 Fitaes
& AABl T olje] WS dokd A AT ArdMe dZT oFde) SH Hapt 9l
SAT uE= FAAR] A3E 2dsigiar Hasiin o2 & 7t A 59 7M=L
TR ofde® AAHo] Jlo] 8F T} 473t F TA Folle HEFE SP} FAIFEG
cl

AA9) A9} et 251 #4138 Agolr), olga Aok @b} By P4e AAete
A% e Aol
(3) ©7(Monocyte)

50| & AEA vRe Gl Bk A4 vFI T2 ¥ F U e 50 9N
27 WESA gor], nRTe] %Y u) 2R B F AE 47b oRF 28T fokd) i

Q0N RIS, Al B UMIOE 4AE Aol $ES ANG B3t Bt 218t

o

i

Hrhe= Hal(Scharhag et al, 2005)% Utk FEgk dAo 2 A4 $AT o4 A, 18l rlEkE
o F4 Al 9 = A 9 ol E¥(Davidson, 1987)5h= RS2 YERd v, @73t
IFE 5% AT +E A 2 5 ol @A F7IRIHAL dHo] Nieman(1989)S Hals
9207 o, AT § doju oA 5 & 9t

Cytokine FHI3IAL TAZ o)F37] wio] AMEqrd &5 7|7 Y we ZoZ Bl
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Toll et it Hal

et al, 1995). WA, B 7

(Imai et al, 2002), 5

TH{Mackinnon, 1993).
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A T8 A9l AT T} A8E Fol A7PE W 3 247 BASET C 1R,
SAIET B, C IFRT FolaA ZARAT 4x9) 5 FA /L AR Hol Ao} gl
A9 7] 5202 HBolIT) olefdt AR A 159 IEF et Bre ZAE s

o AT JEAD £ 877 A5A LI1SF AL Bl Tre WE 57 F2 )

sjof R7lse PA0] B2 F A0 F33 & 4 e Aol

(4) SAH-(Eosinophil)

FATE TR FQATS) PRI B5old Bajule] s, 49 ATE 4% B
o met ) 4RAE e, BRG] W) SUFE Y 2H02 oJSHE F2 oJ5HE

P70 =28 AIAEE 23 Je 4719 948, SV BANNY iR &
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o dH27] A% V8T A, o WS, oM T 2 2AzH 28 T A 29 Al F
Ttei 2E# 2, 2579, 34, 43, AHE0|E AR Aldle ZAFTHARKE 2006 UAIE,
20023 ¢A AARE ofe] et At WAUZL Bzl upr} glrk

£ A7 A9 Ul A7 % A7 {2 RlaeAE 4 JY 2E Aoz et 39k
SAFE A7l0] Aol B4 W9l HA 1.89+1.24%(189m S-S 189ul)ollA] 3.28+2.23%(328mni
22 38ul)ol BxslA Qo] B AT sk} erlER o] ko) Wslel] YIS pIX)A| £t
Ao eyt

B A7 o s WHS sYekA] FARE ofght FF(1997) = AQI(H) 68 tde R

60%VOmax= &7 AHAA AZAHEE AAet Fith &5 Al HY7leS dot B 2% ©
7L A& Azt weh ARSI BAH R fojslA] gtk Bl B,
AT 3479 &5 A wglel tiet A7} glof WEstA olgfet Fvlel tidk w=ojvt
AFAR A 25 3T SV W75 B8l slojshe A0E HRATh ARk 873t
sle} arlre s A & 4531 FEEAE Bstal S| Wyl e R e
Q7hEo] WeEd Fakte T fmshe Aoy 2By 2RUE AA U W7l WX
AFo] B o2 AR AF AFE QRE VI 94 Sk HskE EsE A
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(5) 3 %7]7-(Basophil)
3A717e] FHele HIRhA E(mast cell) 3 Bl FARE Wi7jAIE0] EFH ] glof UR

SHoge TET9 vRHEE AR 282 Fth ol B S|AEIN dudS FRdith

P71 TAZRRE ZHlHe S|EERIGEAA sl 248} Hof s|2ehd 22 A5
A2 WEsle] ZA)H ¥ & 9o7)e Hl BAR1 HPFo|HNY 5, 2006).

FA7)1 T BT TS BE ATH TS} E2AERs Ao] YZHAAN 1 T AT AT} o
Hijole] FAE olFE Eebdsitt kA RuE A RE A8} o] B tha =ehS f
ek AM 39717 A3 2gd QoME HITHEROE 3Ae) O B 3] e
2 ATHARE], 20020). AFES] TH71TE B fefche SUE 28 ATAHIEANN Fefshke
o] dA| Hspy dul=7] Mg, W, 2En Ay 2 Sk ke dvE A3Ee 34
24 W 34717 47t ST

TH7ITY FAS7PE ElEr] Wi F2 dElar] Y A 2 WelA SRlEN(HEE,

pay

ek

rfe
re
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{0,
fofs
o2
N
-4
iy,
2l
rlr
o,
L
=
L
nTE
=2
X
>
Ll

< 4,85 & AR 125 FHO R
SHA ST old Adke ¢E A=F 7P =3E A 359 % 7R T 9717 W
g 371 ARG 2y ARt 7P ol C a%9 Aele v A9 459 kF A
TR 127 Fol| gashe AFe et o)A Awe] AdAE AZE 23] Sto] o
7 2900l ofsf zHs-Erhe S A

2) |93 2 £ (Immunoglobulins : Ig)

A2 2 83 (Immunoglobulins : Ig)S BYZT 3 TN AANHT BulE gehud
(glycoprotein) o] TH &3} ofufel, 1997). BRZFE TREZTS sk 712 EAQAEAMY Ig
= AxxEEd EAE A 715S 7R FARA BHol e EAlsch Fo gk vk
o2 BHETV} AslEo] FAMER E3lElo] A2 F9 Ig7t €4 2 EHlEo] ddd} o
3P RE&-8HAl HH o]¥ IgE 3A|(antibody)2t Tk

37 BAE HE immunoglobulin T 614 Igehi s BYZ O] 391 S8AE EY 3
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TAE BE WE2Ed(immunoglobulin) = oA Igetal 3P4 BHZY 34l +8AE &
7 [go]tolAkE, 2002). 1962139l Rodney Porter’} Ige F 579 Z2jElo|= Ak: 47)2 74

" 71ETEE 7R Aol HEHAY, Ige V] MR tE 725 7 F, IgG, IgA, IgM,

IgD, IgE a2y} RS ZHERM ZAlsta g0l BugrhuAlE, 2002; oAk, 2002).

8 39 IgG IgA, IgMY] Adke g WY B4 S350 dF, AQY, oA By oA 4
H SAX & A3, ke ARG EE, 39S, K3 5ol & 5 Aok ZIEA A Astet
S7he B mgdHe] olds urhle, ditgoR gAv-sl osid 24 Ig ske SRt
g o] S7hs w5l SaiA B At Yoy Holo] w5E7] wie] ‘9@ St
" olthA13]4, 2002).

FTEEY G 5 W7o FHAITIH(0]178]), 2006; HANE, 2008), A +EF
g 84 Ig whs 2stete] B Ig 59 A T FEAITHLEA, oW, 1997).

173 350 BE A9l Fukatsu, Sato, & Shimizu(1996)2] A7-= 1042 A7%e YAE o
Ao g AolA somtd AR T I 1gGo} IpMe S7H YRRt B gk whd, Gleeson,
Cripps, & Clancy(199%)= 2779 =7Hfw F3ATEs R AANTANS FHE A%
T BT EdloldS A Al I IgA, IgG, IgM, Bt IgA B B [gA7} A4S U

l:Ilo

i

of

Ehhgicha Basigie oleld Ige] A2t We/I5Y ST SvjsuE $EAUY Wl
PP 28 5 Qe Edloldst Beltere] Basitha SATHEA, 209, EF 2227

Eg 27 A5 WeE & A (Mueller, villiger, O'Callaghan & Simon, 2000)¢} TS
o= 3 A7 (Gleeson et al, 2000)= & F Ig 0] FefatA Wttt Hausgled o=
AARYY 2T 50] Ig 55 HAARIThs Bal(Smith, 2003; Bruunsgaard & Pedersen, 2000
; Gleeson et al., 2000)= A& otk =%, 24 Ig 72 @I 2Eoly A-E Hr9 &
FEd Foll ol Wt dojuA| Ghe = ATHEAE, 2008).

2 A7 IgG, IgA, IgME TAIIFS 3 45T 27 e f A7ECMe #skt itich
stet 7kE AAlsle] 1gE Lot & 77F EA] Yot slet 87kes FEjot 3UT 7= Hlud
T A TE Ige) M} SHelx wuws) Hy A2 A= 25 Fe, Al whet Aolst
Al e it

Sl )00 FHAHAT S OB 1277 ABEE-0%RM)S TAE((60-80%RM)Z. T
T, A AAst 1gG, IgA, IgMoll plAls F&Fe goF & 23, e ol zhol7} giirkar
Husto] & A7ob FARE 23S Holdh SR HFE HFE(2000)2 T (12%) s
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477} FETA FANE Igh, IgMe Aok glolont TgGellM A a50] $A125% B, C g1
FHO FASA S7RI & ATt meaE Gt SV AW fiAlske dde BaH: ol
& A= Aarle P50 shE HIER Sl 27k AAleH ReE TR SASERE
IgG7F ASALE F7IsAY frAdthe A AR,

VY, AT AAT004) G JEAE IO 1657 F 33, 19 6083t sehart
S AAs Igo} WSS ol ¥ A, arpde] BATERG IgM, IgA, 1gG7F frefsiAl 57t
Stk Baste] 2 o] Aot AR A Bl
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A Aok A Huste] B A7) 25 et A= g0 $HH WEE fxshe A
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V. 2 &

JAl 24 AAFEAY 34 oz 857, 5 33, 19 45~50%7 = (RPE 7~9, RPE 11~
13, RPE 15~17)Z Hatha Yoga$} detraining®]] w2 Al71d 157t 77333 A 2 (%fat, modified
situps, sit-&reach test, 1,200m run/walk)?} H%7|5(Neutrophil, Lymphocyte, Monocyte,
Eosinophil, Basophil, IgG, IgA, IgM)ell tigh H3}S Hlw- #4323} thaat 22 483 Al

1 AZ#EA Y

1) G W A7 B2 modified situps¥} sit-&-reach testv= AFRET} 8, 125 Tl A 15
B SV, e -2 Akol7t $isith

2) A7 A 7 a4 Foll= A 3 Zpo|7t givlen, 85 Foll= modified sit-upsS
EATEFRT A-C 59|, sit-&ereach teste FATLFET A-B 1F°], 1,200m run/walks FA|
JFET A-B-C ZL5°] S7IRIME 477 252 TAIS 127 Foll= modified sit-ups& AL
EHT}H A B-C 189, sit-&-reach teste= EA1EHT A-B 183 C 18X} B 1890 271519

91, 1,200m run/walke SATEHTH A B-C 50| w24 Yepgdth

2 Y75

) B

1) FAD W A7PE Blae] 57w A IFS AR 27 SR 45 ) SR, ©
7T AT 125 FHTH 4, 85 $7t FURIoH, C 2§ 971 AR 45 FRT
127 71 7k

2) A7 A 7 vy 4F FoE 553 BEA2EHT A-B-C 180] 71819, 85
Boe Yzt BAIE B C 1ERT A O80|, §FE BAIERT A 180), 39717 &
ATE-C IFET A 2Fo] S7RINE 473t £55 $AT 125 Fole gZ77t B 25HT

A-C 1go), $ATFRY C 15| 7RIk
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2 He=EEd
1) F2 W A7 e ME zol7k gtk
2) A7 A 7 wine) 43 Fo)E [gGet A 2F-B-C IFHT A IF0] 7159tk 8
T T 1gGY IgAE BAILE B-C IFHT A 1F°|, [gM2 BALFRTE A-C g1E°], B
TFHTRE A 250] S7FISITE 453 we e SA% 125 Fole gGR 4175 -B-C 155
A T3] 71T

B AT 2, sl kel v At Ades AdudAgd 99rlsel et Sle

Ao wolM AFAe) AREAT Mol P 9% dE 27185 AwE RPE

15~17(§J%~HH% @.—e‘%) RAE & 5 gd9len, o3 Are 45 AT dlE 271 FAsHYE
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