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The purpose of this study was to investigate the effects of exercise through an in-hospital
rehabilitation program on the enhanced immunity of immune cells and on the reduction of serum
Cortisol, an indicator of physiological stress responses, among stroke patients. The 25 subjects
were put to the program for two years from March 2, 2013 to February 28, 2015. The experimental
group included 13 stroke patients from S and C Hospital in Gwangju, and the control group was
composed of 12 common people. The findings were as follows: there were no significant differences
in T cells between the experimental group with 69.18+11.78% and the control group with
70.75+6.33%; there were significant differences in B cells between the experimental group
(12.95+3.74%) and the control group (16.27 £3.49%). Furthermore, there were no statistically
significant increases of NK cells between the experimental group (21.98+8.98%) and the control
group (15.72+5.07%) with p<0.05, though the values for the experimental group did rise. While
there was elevated Cortisol before exercise in the experimental group (p<0.05), which recorded
13.65+6.85% before and 9.90 £ 4.66% after, there were no differences in the control group, which
recorded 11.635+4.02% before and 12.64+2.30% after exercise. The present study also found
continued exercise through an in-hospital rehabilitation exercise program increased differences in
NK and T cells before and after exercise in the experimental group and thus had effects on
enhanced immunity. Meanwhile, differences in Cortisol before and after exercise in the
experimental group decreased, which indicates that the continued exercise was effective in
reducing stress.
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g 2 71708 Bfo] oRojz0.
], 0] AelA] (74 S5 Teiste] Qo] Wolukgo]
ol o] 17 SeobA| 3 9lom, %5 A Wikt petstol

W GEsHA A7t o FolRl foks AFAASAl R (natural
killer cell; NK cel))9] 8F8-0 & 4, NK cell-& g Z Lol (lymp-
hocytes subset) 0.5 F9FAM| a2} vlo]e] Ao A A EZES 2]
A 0 &2 A=A (cytotoxic)S ¥ she] Hpo| A ghedof| oigh
7383t vlo] AgkS: sh= A 0 2 A7zFE i Herberman, 1981). ¥
o] A= Al3Eol+= Lymphocyte (T cell, B cell, NK cell),
Macrophage, Monocyte, 2F3-+Neutrophil, Eosinophil, Ba-
sophil}so] $=tl, 0159 7152 FHLIsH BAE WWolsh=
AGS o, B Al ZE2 ASH O & S36HHA 22 Yo &
A3l Qlar, A 1S AeSoPHA &St 3= 0] o]
A& SFolal &4 24& AAYAIZItHNehlsen-Cannarella,
1998).

E3], NK cell2 TA|3E =4 olur A M3 (suppressor cell)l
o] & whal, B2 TA| E(helper T cell) F+= §- =% (inducer
T cell), 12|27 B celle]] o] s} @S W=t], &5} THsto] Al
71%52] Mo A NK cell®] 7|6 17 = 0] 85 ALt &5 9
S7F =t Maisel et al, 1989). ARSI A 258 of et ¢
Yefl, Theot Alef A AE A ezl wf 7] Fol Fg A2
S )Xtk Choi, 1995; Park, 1996; Yeo and Kim, 1996)
=Gt A0l 2F Bsol S el A A AR
TH(Valenti et al., 2008)7} Q10w A8k Q] oJLof| A] Al
of Adehglo] 7F2AQ &5 = o IF
& 3R] gbE T1Eof HISto] frietol] A9 gl AA
A AA Uebsk oW (Fitzgerald, 2007), AFAAFs|A| E(natural
killer cell; NK cel)2] 8457} 571 =91t
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WA (Cluster of differentiation marker) CD3, CD4, CDS,
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A A, SEATE A0l AR ATAL APAZ UL WS Sefthd 5 A LA, £F A2
B QO ARl 478 olelol PAHA FES Bt 54T G sk

IRB 7|30] oJet 24 o 2ul Ag3}7] 2 sk
4, RtE X2 EhH

3. A B AT 2k B4-8 SPSS/Window (version12.0)E ©]-8-61¢]
A= RSO Al A = A3 S Aysh $ 45 Kolmogorov-smirnov 7% 23} Aof X glo]ef7} 1442 Ko
AEA = AR 747 1314 AAIE A3, @ﬂlt NCCLS HRAARE A8kt gty B2 Rl SE R - 4
(National Committee for Clinical Laboratory Standards) H42-A As, 5 A -3 v|us S - (paired t-test& AASHS
guideline”] (AT AR SR A 198 12 13-13)°] & & 3, 2 AT TE A - & {olAS dolEY] flste] RHE
N 5 MIE QFsto] -S4 7 E K2 EDTAC] AE 2 mI= WA 27 BAEA (Repeated Measures Analysis of Variance)& A1A]
FEAEAF o] DN 3 mlE B3 the @A st SFTE Bs sAA ol et RolaE @=0.0552 A
FEES ARSI
w41 )= BECKMAN COULTERAFS(Cytomics FC-500, 4 1
Beckman, USA) A 2F2&COULTERAF](Immunotech 10, Beck-
man, USA)AIF& AHE-5H5iTt. A E(T cell, B cell, NK cel)2} 2] 2] AE &2 1h3-0] A
AAR= 339 © 2 (Fluorescent antibody method) 22+ 321 8% Cortisol2] FriLA|+= Table 13} 2},
S Q1 3 of| TSt FITC Ei= PEZF FAHE HEE JAHE o5
ABo] Lo} BRSO A]7|H FITC/} s 349} vhe-s] A 1. A Ao UHEY £
Ze =AY maximum emission 525 nm)o] =4 =1 PE A atdt i 2ote] dnky EAJS A o] 2 LEske] Lt
(maximum emission 575 nm)7} &> FH| 2} ¥-g-oh= Al E= 5 Wich Ao e 79(53.8%), 0] 678(46.2%), 3ol A1
2 GLEAS GAZ B4 (flow cytometry) & B-A413HH o] =5 47(33.3%), 1 8'8(66.7%) & UEtHLaL, vol= A9 14

YL o] Fiol w2 g5 24 4= 9lr}. CD45 gating< 3t % TR B4 504 ool Al 1178(76.9%), 5041 ol stolli=
785+ PE U FITC7} o o2 E3H(PC-5)0] F-41 CD45E At 8(23.1%), A 2ol A= 504 o el A= 78 (58.3%), 504 10}
B3t} 3E &2 AR s Aol A AP G54 ST RIA o A= 578 (41.7%) e tHTable 2).

(radioimmunoassay)34] 0 & FASIGITE & A= tzte] AL HEFo] WAE 4 A= dRES AEsto]

8 !
8AI9 5.0-25.0 pg/dl, &5 44101 2.5-12.5 pg/dl,olth. L5 Al AFE AL, A TolA = HET Ao 724 S S e

Table 1. Immunocyte and cortisol of analyzer reference value

Immunocyte Sample Indicator Method Reference value
T cell Whole Blood CD3 flow cytometer (62.8-75.0%)
B cell Whole Blood D19 flow cytometer (6.3-19.9%)
NK cell Whole Blood CD16+56 flow cytometer (7.4-23.6%)
Cortisol Serum - RIA Morning 5.0-25.0 pg/dl
Afternoon 2.5-12.5 pg/dl

Table 2. General characteristic of test group&control group (n=25)

Test group (%) Control group (%) 5

Parameters X p value
frequency frequency

Sex Male 7 (53.8) 4 (33.3) 0.428 0.274
Female 6 (46.2) 8 (66.7)

Age Under 50 2 (23.1) 5 (41.7) 0.202 0.173
Over 50 11 (76.9) 7 (58.3)
Total 13 (100.0) 12 (100.0)
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THoNA 504 ool A 118(76.9%)0] A =T,
HE% dajel Be HEE A 5 é*o 500] o]l A= o]
B, ¥&%0] F715171 9Lor] 2o 30-40A Al K AE

A7 37101 9]

oh

celD@} Cortisol @] 24X = th2-3} 2t

T-cell?] A¥F 54 65.70+11.02%, AL =5 &
69.18+11.78%, &+t 257 69.15+8.16%, 25 3 70.75+
6.33%, B cell] A8 574 1532 +4. 58%#f12 95+3.74%
22 54 16.92+3.87% 2% & 16.27+3.49% NK celH

A 574 19.31+£8.03% 25 3 21.98+8.98% t

A 16.0+5.52% 2% $15.72+5.07% Cortisol A8+ -fiﬂ
13.65+6.85% 2% 3 9.90+4.66% 22| 54 11.64+
4.02% -5 % 12.64i2.30%4 Bt FEEA USRI Table 3).
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whebA] Teell9] AEtoll A= 254 65.70 £ (11.02), &5 &
09.18+ (11.78) F-2fet Aoli= Y 2K p=.95) &5 ol Z7F
S & At B eelld] B9 Aol A 57 15.32+ (4.38)
& T 1295+ (3. 74019 0 FAH SR FOE 5%
H %7411402 Frolst Aol E HATH p=.014). =3 NK cell 4
A= 519.31+ (8.03) 5 $21.98+ (8.98)% &5
7F folstAl S7F sl A AEHA wRE ZEJ
Cortisolle A¥FoE %4 13,65+ (6.85) &% 3 9.90+
(4.66) Aol fofghs G oA oH ABHAE Fol=d &
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Table 3. Pre & post Comparisons of experimental and Control group (mean & SD) (n=25)

Mean*=SD
Group t p value
pre (%) post (%)
T Cell Control group 69.15+£8.16 70.75+6.33 —1.704 0.116
Experiment group 65.70+11.02 69.18+11.78 —1.812 0.095
B Cell Control group 16.92+3.87 16.27 +3.49 2.29 0.043
Experiment group 15.32+4.38 12.95+3.74 2.86 0.014*
NK Cell Control group 16.00£5.52 15.72+5.07 0.345 0.737
Experiment group 19.31+8.03 21.98+8.98 —1.465 0.165
*p<0.05. pre, Before exercise in the experiment; post, After exercise in the experiment.
Table 4. Comparisons of Cortisol in the experimental and Control group (mean & SD) (n=25)
Cortisol
Group Harmone
Test (M+SD) Time Reference p-value
experiment pre 13.65+6.85 Morning 5.0-25.0 pg/dl 0.019
group post 9.90+4.66* Afternoon 2.5-12.5 pg/dl
Control pre 11.64%4.02 Morning 5.0-25.0 pg/dl 0.220
group post 12.64+2.30 Afternoon 2.5-12.5 pg/dl
*0p<0.05. pre, Before exercise in the experiment; post, After exercise in the experiment.
Table 5. Comparison of difference value of expeimental and Control group (n=25)
SS (Il type) DF MS F p value
T Cell 10.894 1 10.894 0.724 0.403
B Cell 9.312 1 9.312 3.654 0.068
NK Cell 27.199 1 27.199 2.061 0.165
Cortisol 70.732 1 70.732 8.585 0.008*

*p<0.05. SS, Sum of squares; DF, Degrees of freedom; MS, Mean square.
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B, AYNZHNAEEANE % AANR) 608, 7]
2502 33 Al dol ket A7hF (A7, el )2 4o A
e PR E R R R PSS ENUE R
3291 9% Cortisolo] AE A5 Zolr] ko] et H1S 4

-5 Fofl thek HeRkg-o] wsto] w3t AP A F
ToF ARA A A 2L 0] AF T A sk 24417 Yol -5
Eolgkal(Robertson 5, 1981; Kim 5, 2005), 48L& AR 3}
12-18%-00| 4] 1|28 Wj7k7] 60R7E AfelE+] 55 3 4
(Brahmi 5, 1985; Kim %, 2005)0 A& AL A A| 3271 2715}
ggum 95 T 120501 Ak, 24A17F So = -5 =X

Eokglth= BaE sielth

2 Aol A= Teelld] A¥TollAl= 54 65.70+11.02%,
5 F 69.18+11.78%, 2 2574 69.15+8.16% & &
70.75+6.33%=M SA X 0= A%t 2t o) 123k 4
o] QIoIth B celld] A¥F 54 15.3244.38% 5 &
12.9543.74% 2t 5741 16.92+3.87% -5 5 16.27+3.49%
A 2ol A= Fo8HA] ehatout A ol Al §-914% 5%
oA FAHOE et Aolg BT p=0.014). 1=t
INK cellofAt= A8 254 19.31+£8.03% 5 % 21.98+8.98%
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