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MIDDLE-AGED SUBJECTS WITH HABITUAL
LOW-SPEED CYCLING EXERCISE HAVE
GREATER MONONUCLEAR CELL
RESPONSIVENESS AGAINST HUMAN
HEPATITISB VIRUS SURFACE ANTIGEN
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PFr AR AP EYRER B2 ERSE & L (HCE
Habitual cycling exercise)%ﬁ i Fp TR MR R GSER ST
% o 4] > 22 ¥ B 2 (SC- Sedentary control)4p ** 22 & > & % IR
NERFRBAF A RE DL AFRE B FAI S RE
% (PHA > Phytohemagglutin) ] j# {6 % 3 2 4 3 ¥ & & H % 5
e 4 » T AR B AU m A h Hep-3B % 5 £ AT - B
Bod g A .

FE R Ed FRRFE AR XEHAREA
Bop 7R ER LB B R VO, max & 3 % 7 i 7

i

43.54% > HR max # & 3| 60.12% - %] ¢ 35 5 HCE # * £ & A
A - A F 2 My RER o A ERY TERDZ W
% j# % (Cytokine) % & IFN-y > TNF-qf- IFN-a > & 3 % & &
R B3 @H Y 2 HCE R B SC e - @ ik
Jk R PHA W:‘%’ri’“’ﬁa‘%ﬁﬁ%‘%?%ﬂ’ﬂBi‘l“*¢irf?ﬁi e &
B> B ? HCE 5 64.7% > @ SC 5 81.5% X m T "% e1fr 4|
Fhwme i frFEHT VP U APEBE DR R A T
2o & v % @ i3 & HCE-MNC-CM % > HBS Ag % | ¥ 4]



s S EEBESNE ) FEERY R E SR

#ﬁé‘ﬁv 3)43 ,rg’gﬁ:‘f_?fc A ;I:E] LLT,E“?_;.&;T:E; PHA #'J/ﬁBi‘]B‘T‘}\

F:p 72

B | i+

ch LR 2 R EARY 2 H P wme £ £ F KA 0 HCE

LA FF BAT LA R RER

Ng

>

ES
I

% & L B

II



Chen, Jay.(2010). Middle-aged subjects with
habitual low-speed cycling exercise have greater

mononuclear cell responsiveness against.

Unpublished master thesis, National Taiwan
College of Physical Education, Taichung.

Abstract
Background: Whether elderly with habitual cycling exercise
(HCE), at lower intensity in the morning, have higher immunity
against hepatitis B virus than sedentary controls (SC) was a
health care issue for elderly.Methods:The conditioned media
were prepared by stimulating the isolated human peripheral
blood mononuclear cells with phytohemagglutinin (PHA) for
assessment of the inhibitory effects on hepatitis B surface
antigen (HBsAg) expression in human hepatoma Hep3B cells.
Results:By the detected % VO;,peak at about 43.54 % and %
HRmax at about 60.12% during cycling exercise program in
present study, we can considered HCE as an aerobic and low to
moderate exercise for elderly. The concentrations of secreted
cytokines such as IFN-y, TNF-a and [FN-a were greater in the
MNC-CM from the HCE group than those from the SC group.
The inhibitory rates of HCE group’MNC-CM against the
HBsAg expression were greater than that of SC group. In the
same stimulating concentration of PHA (at 10 pg/ml), the
relative HBsAg expression in HCE group” MNC-CM was 64.7

% versus 81.5 % of SC group. The decline of inhibitory rates
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in cytokine neutralization experiments suggest that the
crucial roles played by these cytokines for inhibitory effect of
HCE-MNC-CM against HbsAg expression.

Conclusion:The results reveal that the immune response of
MNC, which are stimulated with PHA to suppress HBsAg
expression in elderly with habitual cycling exercise at lower

speed, is greater than that in sedentary controls.

Key words: Cycling exercise; Immunodulatory; HBV;

Low intensity; HBs Ag
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B L he g PV OLF R R R3O R ER R R
b2 R FEFARLT T K G40%5 5~ = F (Andersen,

2000) - A S fF 0 EE AT E G520 A RS HR P T
B2y oF T RBEI S F R R A 22 G

% (Barengo, 2004) & % ¥ 9604 & R E P 7 5 B E & B
12 % > ¢ 3 savdp P hA WL £ o [gAz B R & & 82
i# & (Akimoto, 2003) & P % B2 7 % % > K op @& g BB oS
o & ¥ i .3 M 5 (Nieman, 1994) « % i» 2 7 2 }}% Pk 2 % &
LR BB N LR i h T % (Shephard, 1995 &

Flynn,1999 & Mazzero, 1994 & Houston, 1997 ) 8 & @ 3
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g & W I iz HNK celli 4 (Crist, 1989) » @ & # §F &% ¢ » %
Yo R E R 2T g AR N HFHHSV-15 & id 4K 44 (Davis,
2003) o
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* o JFN-y¢ & d A #f % 3 &« ;& 8 2 % o ¢ (Human peripheral
blood mononuclear cells » PBMNC)#r & & 41 » & & 7 [FN vy
¥HBVe £ B E 5 # 4] /¥ * (Suri, 2001) - TNF-a¥ 5 d = % ¥
WHHBVE & chfp g 8% 78 v o5g & 2 @kl & PR
p* TNF-a% I & 93 4 (Hsu, 1999) c # i 7 5% & & & 1§
# > o ? ¥ U & IR D TNF-ae 4 = (Moldoveanu, 2000) o
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ARRERN B S S S

& >~ B Al L 4 (HBV > Heptitis B virus)
B 3] ¥ X s # (Hepatitis B virus)§j £ = B " 5 &

(HBV) -  DNA j & - ~ # 3 *  DNA 5 4 f*

( hepadnavividae )° 5 42nm =+ 2. % 3 % 2 p& 2 & ( Double
strand-DNA ) i # 54 27 nm % ¢} 2 2w fr 2 & (HbcAg &
HbeAg) > #t & % %5 v b 2 >t b 25 7 BAI "X % 5 L &
(HBsAg)- # &% £ # ( HBsAg):@ : Bﬁ‘]”‘-‘;’i:]}%% 2. 2 R
BoA G o RN e A n F AR B AT ERE A B

R e re R (HBcAg) 5 BAMF L m 4 e ¥ k9 dn

oo e pAd R EESTwe ? el (HBeAg) 7
FEREE e ? @ ¥R AR RRF PR L L
Ve AEA GRS DR AFRESHE S, L F BT R
4 i R4 o5 o

% ~ P & 3k & B % (Phytohaemagglutini PHA
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IR O EE LA me oo T w5 F 4E % (Interferon)if ¥
A3 B 6 4 -2(IL-2)fc* 3§ % 2 2 it

D RTINS A

R RV U S



2 ~ w2 j % (Cytokine)
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(autocrine) > ¥ B3 H © ¥ ¥ w2 13 ;% (paracrine): * F ‘w

El

A o S I % 4o = i * (synergy) > i § ¥ %
(sequential) 2 # #< i * (antagonism)E % F 73 3% g M %7 % o
¥R 2w gk A A 4o+ ¢ Z (Interferons,
IFNs) ~ & v 2% (Interleukins, ILs) ~ # % 1] % %] + (Colony
stimulating factors, CSFs) ~ % % # » %] &+ (Tumor necrosis
factors, TNF-a ~ f) & # it 4 3 5 + -B(Transforming growth
factor-p, TGF-B)% w %% ¥ * %] 3+ (Ivan Roitt, Jonathan

Brostoff, David Male, 1999) -
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Fournier(1997)f= O’Connor(1995)# 3 45 & 4= & {+ & @t
PTHERF AT A F Pee R DL R F KA B FR
U A AN ST L | NA A S L 21| B IS L - I S e = A
AR 2 BAFE R TARE T RS
(Hypothalamus-Pituitary-Adrenal Axis,HPA) & /& it o
nTEmEE RSP RREFREE R

Peter (2003)#~ %
FRoLR? ¢€A2HFREDS LR A FFA R TP

fgzé'u%‘;t,:‘ﬁffu,éﬁp\A)j.&,fﬁ,&‘u_’rj’:i%}?op?#%jiggﬁﬁﬂpg
’"Té_iﬁ”l@"gfﬁ’fggw"i’”j‘\%g‘}'&ﬁﬁ’i’ﬁ%f']ﬁi%iin’?

2B P FRAR S REFGG BT LRFLM
4v Lymphocyte(i# = M #2 )~ T-cell(T i % )f= Neutrophils(*}
P )d BRI ZF PRI RFR D
4k 3 /,ufa%‘;,élf,'c%’c’]v}ﬁ;mg; S I
(Perdersen, 1997) - @ Rabin (1996)% Perdersen(1997)4p ! &
BB P 479 P L A hit 8 R EH
= 1k wmre v H Pk we s F%’ﬁﬁ'f“,}_é m IE “‘%’ oM om IR B op
ROME dm e A LR S A .

PERRREBMBEE M kR ERYRF L F
Mo 4 0 F BB FMLE T E (7 CD8+F B AT Mw e
CD4+# v 4] T im % ~ CDIO+B Mm% % )0 # @ # B 4 # 25 &
R EF & ¢ 70 RBE mre g 8 B P hi s wme o E
73 & (Venkatraman & Pendergast, 1998) ¢ =8 7= & % % (2003)
A EERESHLE LSRG AR E e AEBER
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A7 B f K g o 4o op R L w2 (nature killer cell, NK
cell) ~ H % ¥ (monocyte)# ‘Z‘% ¢ Mk (neutrophil) » % #%H &
RS A T SR L

2 )]§J< ip 41 > 42 B 12 3@ # (strenuous exercise) ¥ & £ M A

AR F oo L F R AR Nk ERE G AR LA
M F & (acute phase response) = ﬁ o% FOF 5 AR HE
2. Jee (Camus et al., 1994) -

Davidson, Robertson ¥ Maughan & % (1987) 113 = ¥
S SRR AR O

-

a0 F TR L 2405 A & 58 R

o
s
&

R

I 2. T RE ok m Ik )k R W 4 & 1T 200% o Garbriel
-SSR giis-tgﬁiﬁu 100 = 2 2 & % 5 £ 3 ;4 pg = >
Ao TR SRS 487 48 0 a2 F Y R o T
¥ 3 4 310%-° Maria R.(2002) 7 8 = % & & % & 1999 & = #
AR EME TR SEF L 207 A'ﬁ,’vEV‘tté v Ik R
3 150% o Galun % % (1987) @ % & # #r & 2 th i 3k %
CABRBLEPAARFREFORELY AT RE 2 F R
d

AE R R A A X ] pa @ F e e W em

L@gg?éﬁéiﬁ%ﬂaﬁ$ﬁ%iﬁﬁﬁ%&ﬂ$°
n’zé*?ﬁ;’?‘i%%“li}’ri&iﬂ’i%ﬁﬁf%.E'kJ " fs TR

EEORFAES TR 0 RERRE Y PG o Pk R
B ¥ & > (McCarthy, 1988)
Rainwater(1995)* 2.5 /] & 2 treadmill & % & & 2 = 7 >

&

BT wmre i d Con-A ] > A = 3 A R %
Roa @R EE o N EREFRY B RAREERE o R
ok ke g IR TR a BB LK kM A oo Peters(1997)

¥ Nieman(1990)7 i R & A% Ry a4 A EHWF LA



@ op > F e i B A (upper respiratory tract infections;
URTI) # & ¢ + # Nieman,Johanseen,Lee # Arabatzis(1990)
71987 £ B S PR FD LA L PR R A E - A
¥ B %A A RIS R P FELNFE - PP Lo R
485 F 12.9% o

Mars & % (1998)% . af # @E@ & M hiF £ F F & 3 % BT
A0 W € B 40 IR w2 & < (apoptosis) o W F 5O A B 4 D
BE - B LR BARP e e s % A (2001) 0
TUNEL(terminal-deoxynucleotidy-transferase-mediate dUTP
biotin nick end labeling stain)§ & & + F & » 7 & % & it &
Bz G d % F XML I 2 T w2 @ d apoptosis #f H 4
ES ﬁf";?%f;ﬁ 30 4 48 0t F OB A 3 O23% - R % A S B
Fea A of T me p B S A I H T e B

PRERZE-AFREFHT ) IR e iEr g
R H £ o7z (Natural Killer cell) @ # NK cell » B i © ‘w %
- T ERES R B L RE e s TR
& - w2 E - L E S Pt ardk § o0 NKcells & 32
% CD56 ~ CD16 > » CD16 = &t 5 % ¥ NK cells g5 v » H
P NK cells ernjg it 7 5 d % % % (IL-2 ~ IL-12 ~
Interferon-a £ Interferon-f)f] g 1 2 2 > X 3| §] & & & it
NK %2 ¥ 12 $# 11 Interferon-y 2 GM-CSF % w %2 jr % o

PEHFFELRE LA REPFER Y R RN R A F P
FH oo LEFREFGL - EFRDRKE e R RSB
A M EBEE M . PPN E 2B X R4 A B P NKcells en
& v, > 4 & % NK cells % 3| ' % j % (Interleukin-2 -

Interleukin-12)2 = § % {1 & & %] % 0 {8 * o

10



Yamada (2002) 14
treadmill + & 7 & %
B IR A ]

25 210% o

Shinkai(1993) 1 =
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HE S LR R

12 = § M E £ (winter-sport) >t
F P ot P % (Maximal exercise test) E

oW op 2 T o G-CSF -~ IL-6 % ¥

S A E R g d R 2~3 ) F 0 2o
MK e o o R P R ORE Pk E 0 2
FRMEEH Y oom BB E Pk ow e E
CIRERS o SR RO N O RN I =
R Fl b g A Y Mk H PR e X
g A s g IL-1~ 1L-6 & TNF-a % - F #

% Ostrowki(1999)1 10 i= 7 |+ F £ 4 ¢
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A3 27T A s e ¢ H Prap dep o
¢OPFE R OB 4 0 M g% IL-1B - IL-6 &

TNFo & 52 5 £ F 825 > @ 5P ;#xfi?r%’ PoM IR E
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FRE®RTE AT
AR O Rl
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grE2 A oA EH
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LA F A ks RO RE % o 5 R A (pathogen)
¢ i @ ] (bacterium) ~ Jm & (virus) ~ Z F (fungi)™ 2 F 24 4

(parasite)® - % ¥ M I R E L > L £ T Bl € KT o §F &
HoF T g N S 5o we (phagocyte) - 5 R & iR
¢ ocheg @ sk (neutrophil)s ¥ 2 3 (monocyte) M % i if

B ¢ hE o o % (macrophage) - MR E %E Mo e B 04 00 8 a0

-

% i R
G4 W 5 dEd p 4 % (endotoxin) e B it p& > 2 &

2

i ()3 F Btz F » + (reactive oxygen species, ROS):

A RAHHERr 25T - MR HIRALAF

40 - F§ i § (nitric oxide, NO ) (2)% F #7242 # : o = ’»fﬁ %

( leukotrienes ) ~ # 7 ’Mj"\% ( prostaglandins) % & & & & #

( thromboxan) o (3) %9 H : i ¥ & Interleukin

( 4 IL-1~1L-6~1L-8)> TNF-a~ IFN-y>» # ¢ [IL-1-1L-6 %

TNF-a 5 & % ¥ @ % % % ( pro-inflammatory cytokines) »

EERF XF B BFER LI

(AN IRERS “2b SERN L

— NIL-1(A % Fol)id ¥ 5 A R hime > & 4 H Pk - B oo dm
2 RO R e 4t A s > 10 IL-1a% IL-1BA 425 &% % & o
IL-1 & A% HE0BY 39 T2 43 ~ fl T2 Biw % ih i
TR

SV IL-6(h 8 F-6): B S i 2 me g E 0 2 E e~ T
o B R e 2N 4 e %A AR s 5 | T %
&2 fl % B w2 4 Fud & (Chia-Wen Liang,
Yi-Chung Lai and Yan-Hwa Chu, 2004) -
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Z ~TNF-a (" B &% 5~ Fl+ -a) &L HE Pk 2 Ergwmie ¢ 97 3 4
ok

St

PV MG EHE P9 oL E B i B
Ewiime ~ fl it M 2 R % % o &y b @A
( lipopolysaccharide, LPS) # ¥ % X F R ¢ » 3% ¥
IL-1~1L-6 % IL-8 e & 24 » 3% (R 4 & & o *F‘: g_ig AF '
> RBE RPN A A A )RR R R
R P LB R F At (Peter P, 2000) o

r~IFN(F %) FH#F2 27 Hp 4 2 L AP & S IF* (Rico
MA, 2001)° 5 B 4f g ch it * 45 4] > = I % % 5 9% m % 2
Bop A4 W ’éi’ﬁE"*?i%fo&i—’l@ﬁ”ﬁ‘i}f’
Fofr i3 &d Twmw 2 p XKL % #5054 1
oz a4 0 o 3]y T B # iy 4 (Harari A. Et al.,
2006 ; Savoldo B. Et al., 2006 ; Me i er UC. et al.,
2005) -
FHET LS a-~PB-F y-=2 AN FHE oo Ed ¥ o
AR wmie & FE L BT R A R - i ”;Tfr;
S S NEEE E R I A
KUILERY S FHEF v Ad THTHZE §RKL wre iy
A4 > ¥ F it B g wf (Kota RS. et al., 2006 & Fujiwara
N. et al.,2006)

LR g m L e
= &

34

AV I AR AR

[

Fra B L RS DL R TS AR 'ﬂ/,%rfﬁ’fig}éiéééﬁ
ElEHE - 2R AF TS o (T F]E S
E g 3 SR IS “oh - S

FTIS
Pl
‘?“

.ﬁ‘ct
fim

h= )
y

oK & - B b 3 (Gabriel &
Kindermann, 1997; Nieman, 1997; Shinkai, Konishi, &
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Shephard, 1997) o 1 i ~ g § F & & > ¢ & HHd P F L
A M T dme B R R E ~ p R T e M4 R G
el IgA R F L A ER e oM A IL-1
IL-6 ® 2 TNF -a & & /& ¢ )k R B § + 2 (Pedersen et al.,
2000)c w H f & 2 R A LK e Bloit ¥ > mE g E kRN
FEHE A A PR wmES R Y B

Fla v fl*wmeddbrRfmaofltmy 2 BE R
S RN B S LI R S O R

#R R o % prdp A 82 NK cell shiy & 5% > 5 F &

-
e

R g
i

o
A
e
ﬂt
&
>
~

' 8 - ;8 (Physical exercise training,PET) & 2 § % &2 &
" NK cell # & end % % w % (Cytotoxic)eh it 4 3 ¥ ¥
+ & (Crist, Mackinnon, Thompson, Atterbom & Egan,
1989) - J1 * & & mt -k it & $~ (Carbohydrate)¥ & & ¥ 17 % I
' M HSV-1 v g % (E. Angela Murphy, J. Mark Davis &
Martin D. Carmichael, 2009) o % i» & $ F % B %2 7| » ¥ K &
Bk ¥ 0 B B p B m e 20 HSV-1 i & 18 Rl §
T oo m% g ? IFN S 2 2 B L wripd kL L ap
s 0 ISGLs 2 A dop 4 2 Fd F 0 * ¥ B4 IFN ch b
i# @ 4% L Influenza~herpes Sindbis viruses #7 g 4 Deborah
Jetal., 2007)- fm % & %30 fiop 4 F 0 S fF 0k 1 % HIV
R AR E Y HR o AT Lk EBV A MR 2P ¢ BB T
IFN-y IL-10, TNF-a # IL-6 # % # (Cecilia. et al.,1996) «
Rom oAy M F kWA T o B SIL-12
2 JL-18 % m g % 1) HBV 4 @ § 2, P & 4 $# 4] (Cavanaugh et
al.,1997 ; kimura et al., 2002) > ¥ 3 ' * F 5% 2 ;' & 7w
ok E N ff HBV 17 % 2 3t L@ H ¥ Y E R R

14
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S RE B A

LR SRR &
Fl* P B R A H e or A kR P AT F R (

A4

CEPS )~ Pub-med ~ ProQuest ~ Highwire ~ Cochrane % % %t >
FHRPM AR TR EFR LR RSSO

g_@?%i g,_ggj,ﬁ_;zngﬁ a.l'jl—|37:,\;£ﬁz"i,,ﬁo

= \/J_ﬁ;g;:r;a',_%
;F&‘/‘iﬁﬁﬂlﬂééﬁﬁﬁév‘%%ﬁ’iﬁ%‘%ﬁ%‘f S iE R LR

CBAIF R E M FER I A R PR HRT PN
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fFa R Y B E o L2 B E RIS 2%
AL P28 b s FM T K ZEPFEERY R R
%2 (HCE group > Habitual cycling exercise) > ¥ ¢t 147 § |+ & *
EESE LI i SN T SN SR R A S D I
# & ¥ 4 2 (SC group » Sedentary group) °
SR PR TRA YRR A L EY AL R
f%‘gﬁ;:i"ui%ﬂizﬁiéfl,%%ﬁ:f’%é°EF2‘EF%‘*%L¢F¢;‘&
wHEHEFELSI O RFFFRF AL ESHBVY R F & HBs
Agi B 12 -
Ao Rt Wi B 2 % o HCE group 2 4 % HCE 3+ 3] 2 B
et Al R - AW X G R SEIRBEEFR FEE
#

0 AR FE AR ZE R 32% VO,peak o ¥ - & o R

BT HREEL T ER S HEE

ot 5 = FaFH w3044 F R AL T 8
R OSB3R G o P s 13 R 240C.Ceh 2 dp oo OB 4w 4%
P LHRE S U E R E BT R o~ e T R R
JRE s e ad R A %L

3+
E

A REFREP R NE R R R B Y E g B
2 #c @ * (% * Polar pacer heart rate) » # * if 42 5 HCE* 3]
FEH PSR A BE R IXERL SRR

R R E o T B om 48] B A .
FrwmaFE L RLRES > REFF LS 8RO

<+
i
0

e
(\x
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44 @ F (HCEfrSCl)» £ 3 % T 30 & # 3 66 + 5.6
years (% B %593 69 years) » % ;é'fg T 3Hm e g 5164.2 £ 8.3
cm > £ @K T E S 62.1+9.5kg 1 A ¥ (HCEfrSCx)

SRl L st A AE B RAS EMFLE

AR B A A S

o R FELBEEA EA N RR - BRFR G
VO,peak fv ¥ 2 i # % - @ # £ # &£ {7 HCE & & &
B iE 3 32% VOipeak - VOjypeak fv 5 5 2 i 4= & *
respiratory system # % % B (% respiratory system > Q-plus
IW/Corival 400 » Seattle » WA » USA)» % ;éa—%’l #* 7 3 p {7
% ergometeri® {7 jbr 3 & & # # (Lode Excalibur » Quinton
Instruments » Seattle » WA » USA) > ® =x & * F ¥ i# # F % j&_
FLHmEs- B QR FeRes o mhERLXFER
Pz 6 B4 7 g @ ® > - BA4520875W B 4>

B4 p > AR L FA2F8BTSWE Fl R ¥ 5 b o

\\\?{r
’

R P FR OB &

7 i A2 % * Hep3B/C16(Hep3B cell line)km %2 tk > } 'w %
R AFIFm e ek 0 B e bRp o2 R4 Jggqi ~ HBV &
Fl oo M dm % bkoar 42 %4 I HBs Ag A& 24 HBVi4f @ (Knowles,
1980 ; Twist, 1981)

A5 P > - B4 #Hep-3BMm % 1 % %
30%MNC-CM(* #F 5 2 W ix 2 1 % £)? »30%MNC-CMp 3
#7 #% Dulbecco’s Modified Eagle Medium(DEMM) - # Hep3B >
¥ 37 ' 5%CO 1 % 8¢ B £ o

20



Hep3Bim % tk 33 % ** DMEM*® » # DMEMZ# £ W= % % B 3
1x10° cells/ml > 3 % & 7 § 10%*s £ & 7 (FBS > fetal bovine
serum) > 100 mg/l Streptomycin> 1000uM/I L-glutamine{r 1x10°
[.U./l penicillin® = & » B %> B AE H T > 37 - 5%C0,8 %
Bd oo A EMATE A F D RPEHBs R & R 2 E
10pg/mlz PHA %] i 22 MNC-CM# % hHep3Bim % % /& ¥ 45

o3 i A2 ¢ @ * tetrazolium dye% ¢ 2 MTT:E % #& B ‘o
¥ % 7% ¥ (Mosmann, 1983) - 2 PBS# £ m % % & > PBS® 3 3
10pug/mlsnPHA » 5 & & & £ { # AT o MNC-CM% & & » w2
HoE F U MTTEH % A~ 45 o

Moy o% % ¥ 5 HCE®E # (8 7 4 B ch MNC-CM jiw 2 2
Hep3B $ & £ i & 7 4o B~ ch MNC-CM A& 2. Hep3Biwm % 3 /&

2 LB

2 v A g H kw2 £ r 2 1 % (Preparation of

Human Peripheral Blood Mononuclear)

PHA: - f&p RTww cha B R » 2 3 & (F% frd 4%
BT * o otk R g FF AT ;gci Z ¥ o1 % % (Chen, 2004 &
Chen, 1997) 4 #5 ¥ # & ;% ¥ 2 3 % % (PBMNC) &4 % & i
AT EEeh o b gt g P i 10ug/mla PHASE ] g o FE 4 2 4
EF AR - B ooy @ J‘!%'%r} FH A 2 LE R i
;4 fF 2 % % A #_ (Chiang, 2000 ; Lio, 2006)

MNCB j 2t A gk B o fm % > S % % o 3 p
(Ficoll-Hypaque solution > 1.077 g/mL; Pharmacia Biotech -
Uppsala > Sweden)/m 2 & & % & # < 400G > 30min(Chiang,
2000) - MNC# * PBS(Phosphate-buffered saline)if i% o % 3=

21



2. {6 £ 4 » RPMI-16403 % % (Gibco/BRL > Grand Island) >
% A % A 7 3 10% heat-inactivated autoserum(# % it p 4 =
) Rt ®RPMI-1640 Mediums & * 33 & = ¢ o

MNC# % * 10% heat-inactivated fectal calf autoserum (#
K BN U I ‘}% »Hyclone’ Logan> UTT) 4 1x10%cells/ml/well
e R R A T 4 » 1,000pmole/l L-glutamine
(Gibco/BRL) 100 mg/l Streptomycin(Gibco/BRL) 50 mg/l
penicillin(Gibco/BRL)fr RPMI-1640 medium(z 3 10pg/mlz
PHA » Sigma-Aldrich) > * 37 > 5%CO,E § 8 % # 7 8 % 24
o} BE {5 ¢ * 0.45u membrane# 4 MNClw % » # ",’TT o2 8 & AH
2. % Conditioned media > £ # 4 % >+ -80 ik 48 ¢ (Wang,
1997) -

@ * PHA-MNC-CM# &2 » H ¢ & d PHAR % % | & 24-]
> B % HBs$iv m & Hep-3Biw % tk 22 % M H 3, - Jr  SCHv HCE
£ 3 HMNC-CM I B 2 A 2 ehim % % o K MNC-CM*® Jc &
BRpEA I REBELR BRI D F o e
IFN-y(Interferon-y) ~ TNF-a(Tumor necrosis factor) %

Interferon-a(IFN-a) °

T~ Wmre g E 2 A 47 2 p 2 (Asssay for cytokine)

By ¢ % Bl % 3F > HCE-PHA-MNC-CM& &5 % 7 3 % f&
P wm o E P o ? > ¢ 7 anti-IFN-y(30.0pg/mL) ~
anti-TNF-a (2.4pg/mL) ~ anti-IFN-a (1.0pg/mL) £
=

anti-interleukin (IL)-1pB antibodies (5.1pg/mL) » & 37°C >
IS
|

2
£
904 48 o % R £ F ¢ frdidl 2 B i w2 R LR B &

L Hep3Bim® thl » £ i % im % ek b - B BT 48]

22



BF o A 45 m % - % kB @ * ELISA Kits® 2 » # ¢ & #£ [FN-y
[FN-a~ TNF-a~IL-1B (R&D Systems> minneapolis> MN> ISA) o
N4k E L 450nm > A 45 d PHA-MNC-CM#F A & ) 2

Cytokin » 3 2 5 *Wang(1997) - %2 % # & L & & 5 4p v & 2
T oo A gt 448 e e e % 2 4B M Tk B (correlation coefficients)

% 0.998-0.999 -

o~ B A F % T # % o L o 2 &~ 7 (Assay for Relative HBs

Ag)

HBVH# &k & g %L‘F“f—,’f—!HBsAgér_i FPR R AT
HBVRE % f2 & & £ B2, & 9 & (L & 5% i % s 0 4% % o @ HBs Ag
P S . HBV 5 F & 4 1 dp % (Czaja, 1979 & Chisari,
1997 & Lee, 1997& Yang, 2002) - Hep3Bim 2 tk 33 % & DMEM
A E10%% £ o ‘)ﬁ"}é W24 R o R HEAE BRI
x10°cells/ml > 2z # £ # # ¥ & & # 2 DMEM& % 3
30%MNC-CM 1 x10°%cells/mls: % 48] g > # {5 £ & * ELISA%
B A P E B AR (e A B R )T A 2 HBs Age & F % ¢

“ s * 2 PHAM £ £ 2 A7 5 ¢ & 2 ¢ * # ELISA# * HBs

|

Age ik B - % % 5 ELISA(Enzyme-linked)#r #] ¥ 22 OD&E -
HBs Ag# 3§ 2, ] @ * MTT3 @ HCEX * & SCe &
PHA D) e t5 fm % 32 % S »7 B @ 2 % £ 3 5 o

0y B3 ERE e L 7 (Statistical Analysis)
My % 4T E£L£SEM ¥ % 2 Student’s t testt #&
Bl B HF 2 22 L8 B FRF 55%(p<0.05)if 5 8 ¥ 1

23
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S
|

P

- 2R F LM LA &R E & VO,peakil T

HCE% # % T $5 & & 5 67.6=5.4% (£ B > 49~78%k ~ T 15
R E 559.4£9.22 7 > T L B F 162.52 A £10.12 & - 87
oL K % 28.5+47.3% o

SC% # # T & & 5 66.3+5.84 (# B > 51~76% ) T 35
B F 62.429.12 7 ~ T 36 F 162.92 A £8.220 A o R fy bp L &
%30.3+6.4% o

A ELFEFEI AR ERMEL 2 LR (p>0.05)-
HCE % # # 2 VOjpeak % 25.6 +7.1ml/kg - min™' & SC % #

" (24.2 + 6.71ml/kg - min™") » 4o % 4-1-

25



241 2@ F PP L& L& VOpeak #l &

HCE(n=15) SC(n=14)

Age(years) 67.6+5.4 66.3+£5.8
Height(cm) 162.5+10.1 162.9+£8.2
Weight(kg) 59.4+9.2 62.4+9.1
Body Fat(%) 28.5+7.3 30.3+6.4
VO2 peak(ml/[kg x min]) 25.6x7.1 24.2+6.7

*Data are expressed as mean*standard error of the mean.
HCE=habitual cycling exercise; SC=sedentary control; VO,

peak=peak oxygen uptake.
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Respiratory exchange ratios & HCE 3+ 3] £ Bl = &2 <X jp| {4
SRR R % Y S EER R 1.68 3 4 3

2

1.98 mmol/L» %23+ 8§ + ¥ & & ¥ 2 £ - HCE & & % & I R
oty B o g it s de VOjpeak 4 21.26%£12.73% 2
45.52%+13.28% > # =+ «~ B F (Maximal heart rate)d
49.87+6.82%% i* T 68.58%+6.71% -

& # B % £ (metabolic equivalents)>t & # & (& # @ o

1.3+1.1% 4.3£1.3 > % & M B £ B > 3% 4o % 4-2 »

27



242 Y R PEp F2EFade? PRERE R L E

e
Before HCE During HCE
Blood lactate (mmol/L) 1.98 £ 0.39 1.68 £ 0.46
%HRmax (%) 49.87 + 6.82 68.58 £ 6.71
% VOj,peak (%) 21.26 £ 12.73 45.52 £ 13.28
MET 1.3 £1.1 4.3 £1.3
RER 0.76 £ 0.08 0.75 £ 0.08

*Data are expressed as mean + standard error of the mean.
%HRmax= percent of maximal heart rate achieved during
incremental exhaustive exercise; % VO;,peak=percent of peak
oxygen uptake;MET = metabolic equivalent; RER =

respiratory exchange ratio
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¥ - & » HCE#® SC% # # S PHA-MNC-CM #: 3
fl i # & R % ¥ 3 Hep3Biw %2 $x 3t HBs Ag
2 RARR Z VR

B X FE e S PHAT 2 & > HCE-PHA-MNC-CM ! 1R
# > SC-PHA-MNC-CMc o fr 4]l 2 M HF 3, > B ¢ i P&
30 > 5 HCE-PHA-MNC-CM{| j# 2 Hep3Biw %2 tx * 7 HBs Ag
H 4 RHE A 5 64.7% @ SC-PHA-MNC-CM ] 3% 2 Hep3Bim % 4
P ih HBs Ag# 3R 2 81.5% » 4 % 4-3 -

H HCE-PHA-MNC-CM*#r % 3 1) 2. B3] ¥+ X }]% F % @ A
Frdl F B R A SCX F##FH S PHA-MNC-CM{] % 2 Hep3Blw ##
th? chHBs Ag® & PP B drdl 3 - wmP R 2 7 » s F
fwode fC e o @ % 2 PHAG B R % 5 10ug/mls ™ fx ix Hep3B!lw ¢
k2§ F MBS A
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% 4-3> EPHAN ( E o E 2 2 % A& w% % fofd ¥
frie* BENBIAFLEE L5 LR PP P

Relative HBsAg MTT cell
MTT cell Viability
expression (%) assay (%)

Untreated control 100 100
SC-PHA-MNC-CM 81.5 £ 13.7 99.1 £+ 12.4
HCE-PHA-MNC-CM' 64.7 £ 12.8 97.5 £ 13.3
+ anti-IL-1p antibodies® 67.3 + 12.5 97.2 + 11.8
+ anti-IFN-y antibodies§ 82.5 + 11.7 99.1 £+ 11.4
+ anti-IFN-oa antibodies]| 78.7 =+ 13.8 97.3 £ 12.8
+ anti-TNF-a antibodiesy 79.3 £ 13.2 99.1 £ 13.5

+anti-TNF-a9f+anti-IFN-a||+

87.1+11.4 98.2+11.3

anti-IFN-y antibodies§

*Triplicated data from separate experiments are expressed as
mean + standard error of the mean; taliquots were preincubated,
with or without cytokine-neutralizing antibodies, at 37°C for
90 minutes before addition to Hep3B cell culture; {5.1 pg/mL;
§30.0 pg/mL; |[|1.0png/mL; 92.4 pg/mL.

MTT = (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide); SC = sedentary control; HCE = habitual cycling
exercise; IL-1B = interleukin 1B; [FN-y = interferon gamma;

IFN-oa= interferon alpha; TNF-a= tumor necrosis factor-a.
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=& - wm g% ¥ Hep3B % &
A 2 2 HBsqm  eh £ &

S PHAR e A 6 162, % chim % % > 4oIL-1B > TNF-q -
IFN-yfr IFN-o & HCE% 32 3 #7p # 2 k B > & % 5 876x211
pg/mL > 1293+£289 pg/mL - 712+125 pg/mL% 1057 + 229 pg/mL -

m SCX # ¥ 5 312+134pg/mL > 621 £251 pg/mL » 387 + 98
pg/mL% 363 + 158 pg/mL/ > & H 4p v 7 > HCEX 3 # & g P
B 4e 2 2B o de R 4-4

%7 f22 % F Hep3Blw %2 t ¥ HBs Ag# I % » & 2 %
BRI HA o Fa S e E P Aol o b
4v:anti-IL-1f ~ anti-TNF-a ~ anti-IFN-yfranti-IFN-a# % - £
B & Hep3Bim * A 38 &% o 4 » HCE-PHA-MNC-CM% & A& p -

4 7 anti-IL-1p antibody** HCE-PHA-MNC-CMp » £ & &
¥ % I Hep3Biw *2 $k > A 24 2 HBs Ag# F#r 4]l @ & "¢ 3
67.3%+12.5% - £ & & R A S L
HCE-PHA-MNC-CM ¥ #f g @ 2 ¢ 4] & I 2
(64.7%+12.8%) > & 4 4p " g2 T > H & F oM TR B A e A S
FEIRREHE Y LR O

ok e 35 B % F] 4 » anti-IFN-a antibody?»"
HCE-PHA-MNC-CMp > # % 8 &£ 32 4 1 Hep3Bw % % » % 1
2. HBs Agh] + 2 3 78.7%+13.8% > #: 7 anti-IFN-a antibody R
HBs Ag#$r 4] £ 3 + 2 3 82.5£11.7%;7 * anti-TNF-a antibody
Bl 4e 3 79.3+13.2% » & 18 % & = & W % J % (anti-IFN-a
anti-IFN-y anti-TNF-a -antibody)# ™ # 3| & & # 4] HBs Ag
B o H gl F v i F87.1+11.4% -
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2 4-4- SPHA w E B m% it 2 £ A 4 D2 W i

SR
SC-PHA-MNC-CM HCE-PHA-MNC-CM
IL-1B (pg/mL) 312 + 134 876 £ 211
IFN-a (pg/mL) 363 £ 158 1,057 £ 229
TNF-a (pg/mL) 621 + 251 1,293 + 289
IFN-y (pg/mL) 387 + 98 712 £ 125

*Triplicated data from separate experiments are expressed as
mean + standard error of the mean. SC = sedentary control; HCE
= habitual cycling exercise; IL-1p = interleukin 13; IFN-a=
interferon alpha; TNF-a= tumor necrosis factor a; [FN-y =

interferon gamma.
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¥I & B&

AP T AT HBs Age Bt FEHB e T L £ F B S LR
A BB EF DL RLADEFFFr o a X & LR
Bl EE Y > HCERE R SClE 7 & & o f £ #r 4l 2 B - KA # X F
FARARAZNY BREXFEIMTELREES AT 4
B OHE R R F (HCEfrSCH )L & ¥ £ & 4 -

H

@)
es]
s
)

-1-»_

%3: ’&_VOZ peak%\' IFL._" ﬁi%"’/\
SCi » I % 4 B % (%) i ] 2 2 & HCE® & 3 3] 6 2

EX
S SRR L R 68.5%  FN R AAEH VR E R A S

¥y - B 7 L@ drt g i) B @R OKE S
VO2 peak(%)H B 7 22 & 5 45.52% > A # X HF £
b i A2 ¢ om Rk § e (Lactate) b e ® v > ¥ 00 % K HCE3Z 4
= - B3 3 PR oG R OE B oo

Gl A AR D 2 m% g E 0 2 & 5 IFN-a
IFN-y TNF-a-> # 3 & 3 3 41 HCE-PHA-CM & % #r #] i¥ * » 5
Ar R AREERT LT U RIEE DL RF K Tl A
TP R R Zp FEREG T o IR EEA R P R
B P ML fov fr ¢ (Lowder, 2005) 0 R Bl R 0 B o 4
(Influenza virus) =1 & & o

HCE-PHA-MNC-CM & SCle 4p & 2. T % L I & %
IFN-a0 IFN-y TNF-a - #;1 xR '?]" PR R p(TEE R €
oo A R R b e H Ik oo

HCE-PHA-MNC-CM % anti-IFN-a anti-IFN-y
anti-TNF-a —antibody® fr# % 2 14 § 7 % i» & 2 # 4] HBs Ag
14 oo 7 EAY o & HCE-MNC-CM £ 3 # £ 5% % 5 8
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A o FR AR R &K ST R R - A R A
(CM)éh & % %1+ » 4cIFN-a IFN-y TNF-a% % jr % - j§ o
42w E VO LB 4 B I HBs Agendr 4] B o

BRGNP REAT A HE P R e (MNC)2 W+

B o fe 3k (Hep3B) ¥ % ' %2 i 2 18 * {8 g £ I N w2

F B o Y 2w T JFEM@}EJ&;}F—, o B EH YR D
tERFFREE VR EEY RARETH B 0 LY L ey
PHAT e id % pH P @R ¥ UG REES TR X &80 F
43 f % e IFN-y(Shinkai, 1995) o

% g & IFN-yen i8 % > # 3% BA "+ X ol B 22 5 + (B
A R F )M 2 HBs Agd R A S Hr 4l o B oW 2 R TRk R OH
(Bonino, 1986 & Mahrle, 1990) - & ~ = 3 ¢ » &
anti-IFN-y-antibody® foi# % 2. & » ¥ 2 P & B % 7| HBs Ag#
B F 4] o A HCE-MNC-CM¥#7 p] {8 2. ' % % % [FN-yk B
A FA R R L - FEEa 2 FERRFRELE LR
rodl g oo

vy RE o FHE ST L APBMNCE £ A 7 B # 4
W 2. tnof2 g & IFN-y o 2 W 40 i dw %2 i % g'frm”é’%ﬁ%ﬁt‘m
HBV DNA Y K % f 4 B (Schultz, 1999 & Sheron, 1991) -

TNF-op # & ¢ & § B 4L E L SR d i 4 FlF o 640 0§
TNF-a4 3 % &7 > Bl ¢ @ FHBVDNA#H @ # m £ ¥ %>
oA og R P w4 oE ® (Biermer, 2003) o % TNF-a4c »
Hep3Bim " th iR & 32 % pF > ¥ ™ & 2 ] HBV4 %l # > (Romero,
1996) = @ & a7 § » pt# o ik % ] TNF-a4 2 & % pF > HBs Ag
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