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Lai, Wen-Yen(2011) The Alleviating Effects of Dehydration
Under no Hyperthermia on Immunomodulatory Response by
Polysaccharide Fraction from Fu-Ling ( Poria cocos) in Male
Collegiate Wrestlers. Unpublished master thesis,
NationalTaiwanCollege of Physical Education

Abstract

Background : To evaluate the impact of hydration status
under ambient environmental temperature on the immune
system, 25 male collegiate wrestlers, were recruited to
undergo dehydration program.Methods : To avoid the
interference the training program and the performance, the
experimental duration was selected to be not in season period ,
therefore, no subjects registered in any competitions, games
or intensive training. The same mild exercise intensity ( at
about an individually estimated VO,peak of 25% ) , as walking
on treadmill, for 2 hour duration with 10 minutes rest with
every 20 minutes intervals to measure tympanic body
temperature to prevent from hyperthermia and the same water
volume ( 1.5ml per Kcal) ingestion. When the Tympanic body
temperature, measured at rest during exercise, was over 37.8
oC, the walking exercise on treadmill quits. 13 subjects, have
controlled diets with individual energy requirements to
prevent from body mass loss as well as with restricted water
to cause 4.52% dehydration, as urinary specific gravity at
about 1.030 in 84 hours, were dehydrated group ( DE) and the
others 12 subjects that of without water restriction to keep
total body weight were euhydrated group ( EU) . Peripheral
blood monocytes ( PBMNC ) after dehydration was isolated
to perform immunomodulatory response test by being

incubated with polysaccharide fraction from fu-ling ( Poria
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cocos) (PCPS, 1-30 pg/l) , which the conditioned medium are
prepared to be termed as PCPS-MNC-CM. Greater PCPS ( 25
ng/l) was needed in DE group to prepare the PCPS-MNC-CM,
which 1s reached up to plateau in growth inhibitory curve for
Treated U973.Results : The Treated U937 cells, incubated
together with POST-DE-PCPS-MNC-CM at post-dehydration,
exhibited much lower NBT positive value as 63.7+4.7%. By
analyzing the cytokines secretion in PCPS-MNC-CM from
subjects after dehydration, amounts of INF-y, IL-1p and
TNF-a were much lower than that of euhydration.Conclusion :
In conclusion, the immunomodulatory responsibilities by

PCPS in dehydration were lower in male collegiate wrestlers.

Keyword: Dehydration; Mononuclear cells; Immunmodulatory;

U937; Wrestlers.
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and others 1987 ; Salgame and others 1991 ; Powrie and
Coffman 1993) + 3§ 2 ¥ ~» 5 & * 5 » % - §+ § %2 ¢ 2
IFN-a %2 IFN-f- # 3 & d 5 4 g % 2 W% 9 & s % kR
Ptk - BAAE EHIH L HEREE o F - R F S
AR L 2w @3 - i %2 mRNA £ § 0 wie 2
IR RS R EAMRET KA RS
R REE R R E S RS fERERE L A
Rl B MR R TE A R & P AT TR
IFN-o° § % fe & & 2 Elp (o9 2 5~ = K T %)
KRR F R (e R F AR TR AR o L s A
i 8 ¢ ih IFN-a> Bl € 3% £ % %2 > & 28 4 5 ( Kuby

2 %% 22 mRNA - g %

2002) -
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é‘—’it‘g“" 'rié’ugi; «EF" 'kté’u
B EH 4 FF LR ES o [FN-y 4 Thiw® » Tc i

)}yb
I
Tk
~E]
n
]
e
3
]
1
e
1
=2
g

PR OR AR E m e AT A ﬁ_:)}%% AR % 2 mr P v W Y
RS 2 W FRET O ERE R LRVt &R

N4
% + v MHC class I » F+ £ B & 7 ¢ = b ™% ® » & IFN-y

ek

FOLOM A Mo w7 1 MHC class I & + e & R & > Fla & 7

o {5 b % s Tcmi 4 M ehp o IFN-y 4 ¢

=1
o~
ix}
s
ov
=
My

B % + 22 MHC class II & F e 4 1§ » 5
Th m % & & a8 ¢ °“,’TTLLL1~”P’ IFN-y B2 ¥ 7 8 & & FF & o

2 EvEme ~op R E w2 2 Te w2 F M o
o~ B9 % (Interleukine, ILs)

e 2 34 & Th m?P 97 & % » 5 3 o d H % 5 v ‘o %8 &
.fé_k’_.?j%‘iF'a“‘,%mPé Ao F o FE F e e 7 IL-1 3 IL-17 > 2 #ic & %
B A A ¥ o IL-la 2 IL-1B &4 H 23t - E ¥ '»
2 s B s ok mre B OH 8 w0 % o IL-1B F O o 0t
Thim?®» 2 p 2R E P > @ ¥ Bwm e 7 B 2 H 3 ¥
5 IL-1p B 7 # ¥ ¥ # H T ® w % A2 2  GM-CSF
( Kaushansky et al., 1988 ) 12 2 E_i& F ¥ 'w %2 4~ ;& TNFs %
IFNs % w % j% % ( Wang 1996)- @ % IL-1 2 IL-6 - 4 ¥ *
oo Bl ¥ i PR o2t % > f] % Th W % 4~ & IL-2 ( Dinarello
1991 ) IL-2 # &% ¥ Th 2 Tc W% 3 42 > & v g p R K

+ % 2 Tc m Pz i F M o

> % R 3% 5> ¥] ¥ ( Tumor necrosis factors, TNFs)
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ok FlF A i % & TNF-o 2 TNF-B- # ¢ TNF-a

LA E L T Mm% ¥ B Wwmf s~ B YR im % o~ p R E e %
Yo d s skt A G o f TNF-a f8 % 30 % B m % P80 Rl T S
L H A4 » F- BJiL (Legdeur and others 1996)> TNF-a £ 7
v B # it ( Vassalli 1992 ) TNF-a :® ¥ & d B 3% ' B 'q
Fh F N A e kPR R p Lo F AT A o iE T F KR
B 4 £ o3 2 % i (Kuby2002) F ¢ & & + TNF-o & #

Fr- BE R E R kR oo

¥y ¢ s 4% TNF-a 2 2 & % j % » 4 IL-1 ( Onozaki et
al., 1988; Tamatani et al., 1989 )~ IFN-oa % IFN-y ( Kikuchi
et al., 1992) x F MR § 2 R F x> FFF LS LB
%% $k A& i ( Lotem and Sachs 1987 ; ( Munker and Koeffler
1987 ; Wang et al., 1991)° F P » TNF-a ¥ IFN-y - 42 ¥ %
Rl € % % MHC class II » &+ a1 4 3R £ ( Pujol-Borrell et al.,
1987) o TNF-a # 7 M & it B e fn % » & B % B o fn %
TNF-0 % % 2 #& & > & 3| 4 % F v w2 ¥ > TNF-0 2 5 & >
O - K e Y F S dm % 2 OB 4 F v i % A i TNF-q

( Janeway and Travers 1996) o TNF-B d Th 2 Tc % #7

4

=

Ao o Boxt o gg i % TNF-o 0 85 6 % w %2 § & B 2 2 %
H

TNF-B $ 3 Efim® 2 o ¢ v & 4 7 & w4

TH

):F

r ~ H B gk

3ok M E o o % BT ) g %] +  ( granulocyte-
macrophage colony stimulating factor, GM-CSF) i & % # #

# %% ¢ 9 iF w2 ( bone marrow stem cell) 4 i = 3g 3k ‘w2 %

14



E ¥ w % w 5% $~ o %2 ( granulocyte-macrophage progenitor
cells, G/M progenitor cells) > & @ E_i& 3 ¥ 'w %2 2 E v 'm %
A, % ¥ % (G/M colony ) ( Dexter and Heyworth 1994; Thomas
et al., 2002 ) -

# 4] 4 £ %]+ ( Transforming growth factor B, TGF-B)
$E P2 EsEwe g A2 FAEM R BT L)
FLF B BEG YR E
d# 3% > ¢ & 5 (leukemia)

i o (leukemia) - i A5 & K 0 F LV @B 8 B
RGN T A S AR TS
E Y~ xRB MY R MPp L EY H A 4 R (Harrison
1995) - 3l 4 ¢ & 2 B2 2 R A& AP A fld®FE
ok 2ig i F 2 H A g3 M B2 AR

FAA LI HMEN > WA R N FE (Down's) & F iF % i

A
i
R

g e e

fn%%i(Bloom's)Eﬁi%:ﬁrl)%?é‘é’éﬁ%éi:)ﬁafﬁ%i;_11"#"\
e boi B F 95 A F I F A2 - > R FERYED
FE AN RS L BB FEES 2 - A
SR oy X ok B A e B9 o o2 F s
BoEGOBMF 14 & E B LE s it &% (Alkylating
agents)  F jp o dhom A o G g hdodop e BB ;¥
- A A T o T shmoe s 4 HTLV-I 5 4 g % & §

bt

Ly

-
-
-
>
~

WA RN 4 BT R R T S L M e ek

Ry o i fa i T % (lymphoid) 2 % # & ( myeloid) >

15



Mok e F T AR T A 2 &M (acute) 2 ¥ ( chronic)

o o
3K A 3 A i ( acute leukemia)

Ere 2o EFENEL o LR 2RRB L - F
B A B EE R e 2 B o Y o o w2 SRR
oo XA BT AT R AR E R LR R

# % 7 = ( Hoelzer 1993)

B

FRA R EED P

e
!
=
A

EE R BN F o 2 #» g 0 35l

R

Ak h 6 o R e

B - a B OF R TR

o

o R
R

SN R

£ % (AML) 7 WA 3 MO I M7 % ~ 84 5 a & B p -

s oo (ALL) ¥ 4 3 L1 1 L3 = fa#a > 7 4 83
oA e 5 s X ¥ k4 2 2 2z iz (MDS) (#® 2001) -
- B 3y % g HL-60 M % $k 3 M2 % 4] ( Dalton et al.,
1998) » &~ f % # * U937 ,3mPéf%%*?%'ti'§‘§i’i'ktéﬁ;f}rﬁ“’

ch M5 T3] o e
2 # %> HBHEod 2p (chronic leukemia)

Bt o opwre 54 RLSR mEd R Y W
IR A RZERFY G ORI RERE o F T 40
s bz 3 e ¥ L R AEARE B REHKT A
s (B-CLD) ~T Bt # ~ Hz2kas (T-CLD) ~ & & H
ERwE EEH T E (R 2001) o

b

BE S A % o w h UI3T

16



P g s o A FIN R KR R A e g 2
AR REEme s i RL P - BB AR
S I R g AW A7

BA e o v 2B BT OF Yo TR AR KRR FR

T ¥ #oa R4

Jet
5

T

o

=
3

Jooo Flp A R g RS H e EHH YD DT Y B e
S = N - S I I SR N IR I SRR - A S I 3
%§—)£§IJL”Q’ﬁi?lﬁjaﬂi—\’?ﬁk\%w%#{F,Tﬁif%ha33?,i%

S EBF P AR E RS (F 1998)° d & o h s Fl4F s o P

RO R FIR fE 6 SR MR L F F R 42

j&‘?,%é%*ikiﬁﬁéiff}iaﬁm’?éﬁ% U937 - #H i
Sunstrom ¥ Nilsson % 1976 & » d - = 37 Kk & 7 & 1%‘« M
# = % ( histocytic lymphoma) ¥ 4 & % 5 & ¢ 97 §¢ B 1)
kor TR AE ML wm hgd EAEY AE R AR H PR
f *2 ( monoblast) & fr ¥ S d - &P H F2HE DA

L AR PE PR AR o blde s & F EB P g

AN

pE % ( polysaccharide of Ganoderma lucidum) ( Lieu et al.,
1992): it & % % : retinoic acid ( Olsson and Breitman 1982)
( Olsson et al., 1982 )4 # & % 58 & %2 ( phytohemagglutinin,
PHA ) ( Takeda et al., 1993 ); w % 3 % IFN-y ( Ralph et
al., 1983 )~ TNF-o ( Wright et al., 1992 )~1IL-1p ( Lieu et al.,
1992) % -

F L~ U937 m% o v 2 3=

N me 2 BRI R AR OB
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U937 m® B v Bk > 2 43 %A 0 5 2 R ehH P
mo¥e N E O wmfe o FOROR P % N A e Rk T B
eI R FRKAERF LR FEL R

FR P F 6 e FRRAAME PP E R A
% v @ gt & (Sunstréom and Nilsson 1976) -

Z NBT ( nitroblue tetrazolium) £ Rk i 2%

NBT# @& B e # i @kao- > %3 % kwp

Bor A M AP E PN R e g R e B RO

B B O~ 2R %*W;ﬁ@cg‘gmﬁgg AR - B E o A
F K3+ O02-:2 @ BL3k o F o f] * nitroblue tetrazolium

(NBT} ?é"??']isﬁ}ﬁ'ﬁ‘?r ’Oz‘g%‘NBT;é’ﬁlJ;ﬁ}ﬁvdv%é’%_
% formazan» & ¥ % NBT & R 3% 4 17 U937 % 4t 3% %
A v X 3 2 42 B ( Baehner and others 1968) -

= £ #% B 4 %y % (nonspecific esterase, NSE) % ¢ &

NSE % H s wmoe 2. & - M2 > 3 P A 2 :p
H 8B imre 22 2 (v 187 % o U937 M % 3 & v & B 18 B |
% NSE % 21 % ¢ # F > 49 2 *0 % A 2 U937 ' % 4 NSE #f
TR F M RERETREY =R U3 wie L F &0

& 3 ( Yam and others 1971 ) o

=

P OEF R

PEFRFR SV - fAwe # TR 2  F oA B
Bl &l sk 3 & U937 m e £ k1 & > F U937 m e 56 % # 4

LB L AREPRAE e o BlE G B4 0 TN

18



-

B T ROBRECEE B oo F 4 E L F EE LSS B
( Fluorescein Isothiocyanate ; FITC-labeled E. coli) iF i
L g it 2 ehmie > W %%'EJ TR R E RN SANE SN SR L - e i

(54
& ( Gallagher and others 1979 ) -
I -~ m t o LR AW

PR ke TR Ak g R AR 0 F U937 e g

el

d F E AV HE PR N e > WK d w2 4 e Fo
o 45 3 CDI1b > CDIlb %2 > % H 5 8 % 3% w P ~ F v '
LEAN v—%’ A SR T R s S v?;; IR 2 op R E e (Ault
and Springer 1981) o ¥ # 3t 2 # H 3 w % £ 6 7~ 7 & 7
] CD14 2 CD68 &~ % & — M £ 3 5 @ 2 gL ¥ ch H § ‘w2

7% ( Goyert and others 1981) -

19



bals

-
T

B2 E R E SR E R

po
[N
ETS

Z B p o

S 3 E B EENE B SR AR IR
Bo4e B A4 > 0 E R R EME -

i
&
ks

5 % B (Fogelholm, 1994) -
i

SES gL E S R R R

—=\

L E s R F Y M F A R 8%~ 11% 0 & K

PA T e 15% - g4y 89% % B+ F & 4 o S

=
4{3

B
&
F_L

AR E M 44 27 0 WG O T%E S

doh
Ar S
-
5
a

o 41% Hx B & 4 F H f

BY 5.0-9.1 2 T M E o @ B Y &4 EHR F N
T % &£ o (Steen & Brownell,1990) @ % & ¢

(AR o R a B s E R E ) > 25%~67%
EFLAEJFEHAFLSN BREHPN KL TR E
A R LA

(lean body mass) & * i =
LR o ERITBRF S R FT

1

e
4 A 4

=1
i

I g
% 7% (Hall & Lane, 2001) - & & & £ # -k & &£ % p

W

By
I
o

bl S

Poum e Bk R % B 30-60% -~ ok R R ik Ak
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2 % 30-60% ~ m Jf:] b on 4 B8
oA FE H Y 2532k ERR BN A REFDR
Ty 6o ARE S0%E 4 @R R EARLE SHE R 27%
BEAE 10B »T2%4& 4 Fd R & % K. F 1% - &
o £ N 0 52%4& 4 E B R

i

-12%(Fogelholm, 1994) -

L
R K E I A A T ¥
BE S 12%4E 4 B R E R KE DT AG TR
Eni‘%;“’fﬁ'%:}%ﬂ'. 2% % 4 FH R X R v g E R &)
Jk Al (Kiningham > 2001) -

B4 LR R A S AERE G F
g 7 ok & zEFﬂ‘ff'Jm{’mﬁzﬁk_.?kig“i MoiE £ oo H
TR CI IO - GE T T S T R B A U - R N
S R N - S SR SRR SR A I
FAKED| a BF - PR EFREEFRLF T B F P
g b ek s kA fov g B4 g F o & R o
£~ WKW ALE S HEE

B 4E S AN FH S F L ERBERE B ERE T

o OB ok s B3RO

(=
IB;
4

TR o N A MR €y
£ LR DT ¢ B R LR k&
B8 L E wm ey Bl 4o 47 g 3 o B¢ K 4 o

RS B R AR S N o A

=

ﬂ}

o

= &

%} -

o F_*

b
G
- A NS
E - =
o @
T oM L
S T B 43

A

O R AR D & % (Ohira Yo 1981) #F 34 = = %~ %] 45§
T KR R AR DA > FlaBE AT HE R
Sk ko~ f 4 fe f A % £ (CD3-/164)m % § R h G L ou

R A R

% | Penkman MA,2008) ; X @ & #& fic % kK X 7
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Bk

pH

TR B AE BB EETRLRERALADEF R
» F

i :*r#‘ 7 -

£k U937 Mm% ch i g » % & 4 38

S B B O VA LI L S I

pr g - A B

Hoood KOF M ah @M H iR

B B o A%
% k25X - B o

MNC-CM » PHA # * % ¥ 5 & w» 4] & £ 1] % -
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%*

4

7

o EE 4 E R
5 o

Fs 4 @& g R THRARELT ¢

Soa 4 o

#jté’%frnb

Aom AR AT om Rk R Eow S

£

K

kR oK F e r g 4 w2 £

4 E

EOE- Y

IR I

SN R I
E ¥ 4] % (Growth

£ 3% U937 K w % h g F M 16 2

inhibition) o

CORHLER R ARBEESY TR R LB

ERNEF S ML L R P 2

i
w3 U937 & w2 o | g F OB (6 2 i F 0

(Superoxide assay) o

O F e ER R AR AR TR E SR
AN

kR hEF S B E L P w2

i

e

LD PR S
I

O i

£ 3% U937 B tm % ch | g F O 15 2 f

(enzyme-linked immunoassay, ELISA) -
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T LR

Whole blood(DE + ETT)

|

Mononuclear cells {MNC)

fu-ling (Poria cocos)

24 hr

11937 cells MNC-CM

3 davs

Y

| | l

Growth inhubition (%) enzyme-linked immunoassay  Superowade assay
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ESEE s MY cF AL R §Y &R FE 27
s % 97 M i 4 FH R

. HH TR Ep P FFLELTG
(RS I IR R T R I RS OV
S RN LR R S E Y

k3R A AR ER VIR FTRPFPRFERER DT

il”ﬁ*%é)iév’ﬂ?"ﬁﬁ‘L“?fz“iéw%0?5@“?"@\%%&5563‘&5
o Y 1 25%(V Ogpeak)ss B 4. 10 A 4 T ik 4 20
LA TR FREFRZHEER Ty MEALE 378 R T
2 Bk e AR R RERE TT(E AR 254+£3.3 R & 89 =
7%’&_@0.2i0.1m/s)’i%ﬁﬁﬂé’x%?ﬁ_ﬁ%&ﬁﬂ%‘g*f’

i R R R - 22 k- % b T BE - KR FE
Th haARASA TRKREHELE IO BE o F KRV DA

b
G SRz ¥ AP AR EBY LM E S ks R
(15% 36 % » % % 25% 4o 60% g -k * & 4 > & 5 0.2L ¢
iﬁﬁ%ﬁ")”iﬁfé‘u"ﬁ%”’7J<A>%E"“’\?F'J7‘ hF R R ERF %k o 13
g 4] 2 (DE)P B & 84 ) B (E f Rt £ 2 1.025 7 %ok
= 4.009% > # 4 12 ¢ B E(EU)&E K#E> A T4 2 8 E R
Bl A 0.3% 0 Rk ot £ oM 1,020 A% 1 81 00 b B R

A TP s owm o P @ (VOypeak)iE
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% -~ fu-ling (Poria cocos) B p * ¥ ¥ * ¥ $ th & 5
(DEAE-Sephadex A-25, DEAE-Sephadex C-25)

=
d

2 % %
-~ A o %tk (U93T)

Xk p aE1IEFEFATMRAAY ¢ (R RFELFT RS
w B )E Y o« %% ¢ BCRC 60435, w % $h & & ¢ ATCC
CRL-1593.2 -

|
I

S s AR EQS AR L ER F)A g i E e

203 £ 1.4 2 i B & & L

~F
e
B
E
4
C
g
=

F

il

s

bl Lt

- REHREREZFAR

Dimethyl sulfoxide (DMSO) (Sigma, St. Louis, MO, USA)
RPMI medium :

RPMI medium 1640 (Gibco BRL, Gaitherburg, MO, USA)
Sodium bicarbonate (Na2CO3) (Sigma, St. Louis, MO, USA)
Fetal bovine serum (FBS » #5 2 & j ) (Gibco, USA)

Phosphate buffer saline (PBS) :

26



Disodium hydrogen phosphate (Na2HPO4) (Sigma, St. Louis,
MO, USA)

Sodium chloride (% i 4 > NaCl) (Sigma, St. Louis, MO, USA)

Potassium chloride (% it 42 > KCIl) (Sigma, St. Louis, MO,
USA)

Potassium dihydrogen phosphate (KH2PO4) (Sigma, St. Louis,
MO, USA)

Ficoll-PaqueTMPlus (Pharmacia, Sweden)

Phytohemagglutinin (PHA » & % & & %2 ) (Sigma, St. Louis,
MO,USA)

Polymyxin B salt (Sigma, St. Louis, MO, USA)

Phorbol myristate acetate (PMA) (Sigma, St. Louis, MO, USA)
Human IL-1pB ELISA kit (R&D Systems, Inc., USA)

Human IFN-y ELISA kit (R&D Systems, Inc., USA)

Human TNF-oa ELISA kit (R&D Systems, Inc., USA)

Methyl blue (Sigma, St. Louis, MO, USA)

Phenol red (Sigma, St. Louis, MO, USA)

Liu A 2 Liu B dye (MERCK,Germany)

Nitroblue tetrazolium (Sigma, St. Louis, MO, USA)
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Safranin O (Sigma, St. Louis, MO,USA)
Trypan blue (Gibco BRL, USA)

Liquid N2 % & § (A 2 H > & 5 8)

B~ FTRFHERE

1l mL 4 % (Terumo, USA)

5 mL~ 10 mL -~ 25 mL serological pipettes (Greiner)

15 mL ~ 50 mL 3 ~ ¢ (Greiner)

10 pnL, 100 pL, 200 pL, 1000 pL micropipette (Gilson, France)
3 cm, 10 cm dish (Greiner)

96 well immunoplate (Nunc)

25 cm2~75 cm2 cell culture flask (Corning-Costar, Cambridge,
MA, USA)

0.45 pm & F & F & /g ¥ (Millipore, Bedford, MA, USA)
¥ #] ¥ cell scraper (Greiner)

w I & B (Briolet live, NY, USA)

TR F (LR EF > No.2407)
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M ® % + %= (HR-200, A&D, Tokyo, Japan)
% 1 Al 3 < # Centrifugator (KOBOTA 5100, # &, Japan)
£+ Al e % Centrifugator (KOBOTA 2100, Japan)

F = N ¥ M & Inverted microscope (OLYMPUS CK 30,

Japan)
B VK g4 microscope (Eclipse E400, Nikon, Japan)

sog i ¢ ® pipet-Aid (Drummond Science Co., Englewood,
NJ, USA)

£ F #% ¥ 5 Laminar flow (P "8 » £ & » 5 %)
CO2 £ % 4 CO2 incubator (SANYO-Electric CO., Japan)

~ ¥ % (ELISA reader , BIO-TEK INSTRUMINTS,

I
e
&
S

ook B % ¥ Milli-Q ultrapure water system (Millipore,
Bedford, MA, USA)

% B F F % Autoclave (HL-341> £ % > 5 %)

R F 4 0 m F Liquid  nitrogen refrigerator

(Taylor-Wharton, 34HC)
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¥ 3§ £ 8@ % % CORTEX Biophysik MetaMax 3 B i{ # ;¢

CPX % % (Cortex, Leipzig, Germany) (Osmometer, model
Vapro5520, Wescor, Inc. Logan, USA)

b M g B 3 Infrared Tympanic Thermometer (Sherwood

Medical, St. Louis, MO)
Pk vv £ 3+ (model A300CL;Spartan, Tokyo, Japan)

4 49 )k B ¥ Bl (Beckman E2A, USA).lon-selective electrodes,

Beckman E2A analyzer (Beckman Instruments, Brea, CA).

RN U - R R

2~ U937 W% o %
- v moEpR b 2 B A

F &R F B Ewme 2 REF B
37 CREE R & fif &A@t 2 f- ] K okp o
2T A LA RHE TSR g B xR R
(RPMI 1640/10 % FBS/1 % Glutamine)2 &~ ¥ ¢ » ™ §& i@
1000 rpm & <~ 6 & 4 {8 2 ‘F L ok o £ B & R (RPMI
1640/10 % FBS/1 % glutamine)f@ ¥ 'wm % I # 'w %2 K #H F 1 2
x 105/mL > *% » K& # 75 cm2 cell culture flask (75T) » *
37 C ~6 % CO2~95% W EAEAEREE S B E - 254 ©
g U937 Mm% B %% - 3 = X £ F - X mwe Bl t o Ha
F AR R E R AL E T FEFE IR TR

7 dmove B B oo
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= KL ERD A ¢

82 U937 m e (G E ¥ R BARE 7Y R K F
e L R o m A ERAEDFwEERILI 1L x 107
cells/mL > & % * RPMI medium (RPMI 1640 10 % FBS and 2
mM Glutamine)® > B 0.9 mL %% % 2 0.1 mL dimethyl
R SRR A

i 4k 2 N A B

sulfoxide (DMSO) & & ¥ 3 » ¥ » &
e Lf - B P 2 P H oo lwme b il FOF

kgl E R o R ALY o R AN F 0 BT -80

L
i

Tkt r  Bas>hmet g § #r2iimi? ®

oo BT R KE

A A A% £ % P wm®% ( Peripheral blood
Mononuclear cell, MNC )

6B~ 23 £ 2 kB = & § Mx g 3 7 F heparin R &
W 2 B oz HF o F oo P 20 mL & % ¥ ¥ 4 » 7 F 20 mL
Ficoll-Paque MPlus ;%3 ;# > (density = 1.077 g/mL) 2 50 mL
oo F P E e ERFETTAE ARG R LS KB REE
o R BRE S e BRI o F R T O 2000 rpm #os 15 4 &8 o
?i%ﬁt.u%‘c‘c}ja'ﬁ»;z@»/;ajg::;giﬁ]{r
(plasma) ~ v ¢ H % ' *# (mononuclear cell, MNC) ~ # P
Ficoll-Paque % & ~ % 2, ++ ¢ & 3 £ (polymorphonuclear
leucocyte, PMN) % & % ¢ & o 3£ 2 n | & o & & + § § ¢ o
FESP LR ¢ H P ko 0 EMA

3Hf

fF]% 138 K/% %; s 1 _‘{/5‘_"

U\

HBSS i % #® & 353 > 2 1200 rpm 4 < 10 4 & » # % 4 =
fe & ",ﬁ% + g% > 2 RPMI medium (RPMI 1640 > 10 % FBS and
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2 mM Glutamine)® % ¥ % w % > # F w% #& 1 1.5 x 10°/mL
{;g * o

%~ #W & #E 2 £ % (MNC-condition medium)

W E F T4 Y > P 2mL Fow 1.5 x 10° cells/mL 2«
MHE P me p (MNC)» 4 » 37 B fe fl 2 F 0k B © i jh 15 & »
28 B EREEERZE 3cmBE A P R L3 o1 e
# % kR 5 10 pg/mL 2 £ % % & % (phytohemagglutinin,
PHA): 74 &= P 4c » RPMI mediume ¥ * 37 C~6 % CO2»
95 % M HEHEFARAERESEZF HB A Y B L - 2B LBk
& 2 1000 rpm 10 & 45 & < > “,/Tf—i.fém’?é'% e B 32k
kR KR oS N o A o HE P owmoe - X 2

i
s
4
T+

P4 .
B & R

(MNC-CM) > B¥ 3% 2 -20 C ok 48 7 % 3% o

2. ErFrEpwmw it £k (PCPS-MNC-CM) B &
# U937 2 £ 2 # %

U937 m P »r & 7 9 sk o — X 7 F L e B afFwe
o4 B RO AR M A BB oo % U937 Wmdd F I 2x10°
cells/mL > P 1 mL MW % j& &2 0.6 mL (30 % v/v) 1} i ¥ 3% Jc
Bt e FEer iR (MHe  #HEEZ PHAE) o f 4 »
0.4 mL 3 % & " &

CO2~95% MHEEFAEERE & B B X -

B AN 3emB F x ¢ o083 37 C 5%

B & I X {8 BF Rk AR

FF ORI 2 moe B 2
# (cell scraper) # #£ 3 & > | * 4i

m 5
_H

L A “$ # (trypan

Al F o B RE G R W

A4

blue dye exclusion method): & 4 £
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BAETREI A G
LAF Y e R B &
Mg T F R B T e

mFe 2 P tmoFe 2

] E e 3 S

_ibl‘ﬁ:;,

(growth inhibition %) o #

~

U937 & v 2 a5 &

X F Y P e e iE

o BBl e 2

2
v

g %

B3 F kB R &
i > 1000 rpm &

2

2

oy

;a%r_)xg

A

n
10 A 4h > il 4 1 F R

L

%h
4
\
\_.
(g
g

£
4+ 209% FBS 2 PBS

BSOS 1x10°cells/mL > & B 80 uL & % - | *

Fik- w0 LR R
e
o @ ¥ (cytospin)

7

SRR T S

b

s 1

b %z t& M

s Liu B 2 &~ 4) % ¢ -

1000 rpm = 5 4~ 4 # w %
Liu’s stain % ¢ ;# ( Liu A
fo B pes ™ 1 1000 B %

B 100 % P > X ok BB EE FaKRE AL R A

A = 3 o2 H xR o

CER A A SR A A

( immature blasts)

(intermediate)

Aot 32 H Pk B o w e

macrophages) >

>l § od

-+
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Ll f}]]

o

(mature monocytes

oo % N Mm% %8 A K
= oy 2 g9, Y L 4 2 . a 2
Fd hmre > WL e ) F m
Ak 0 AL XL W & 2 Ewmep RS
FRAERBEP KL U E TR
(Maines et al., 1999) ] * § 2% =

S S L B2 e R i 1 [

B %Lk 5 F Az K T

¥ % 7% (PCPS-MNC-CM) # #&
LA

or



B~ NBT # & # %

3 % 4| * Phorbol myristate acetate (PMA) # ] j =
# e Myeloid w2 % 3 <= & ¢hiF 5 ©* ¥ (superoxide) - 4 iF
*

F % v 0Bk A3HE$ ¢ 0 Nitroblue tetrazolium (NBT)

o i F 2 ¢ k2 Formazan> %] £ 52" NBT & & # %
H= 2 5 B %37 %2 U937 wm% » #wmiwe kR DK
1 x 10° cells/mL » B 4 0.5 mL chim® i 3 3~ | & ¢ » ¢
¢ » 0.5 mL NBT % % (M %2 NBT 2 mg/mL % 1 pM PMA) -
B 37 C~5%C02,~95% HHERAREER % HBEE7 B
% 2 o Bt > B4 90 pL B O& R o o o 3o # OO

¥

(cytospin) F lm %2 §= 11 F ff\t«t_ﬁ“ B¢ F R iz 0.59% &2 4 2
Safranin O W % ¥R % ¢ > R A8 s ™ Bm%E 100 3 @

e oo 3 H 703 E 2 ¢ wak Formazan UMK M e Ar ib 2 Wb B

5 NBT # h # 2 B £ F o

£ v HEHpwmewiEe £ (MNC-CM) V¥ m% g4 IL-1p -
IFN-y 2 TNF-a 2 % € i %

-~ #* ® &

M wmore g R B2 2 LA 2 2 d R&D Systems (USA) T B

human IL-1B ELISA kit
human IFN-y ELISA kit

human TNF-a ELISA kit
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Z i * A

1. Wash buffer

500

2

P~ Wash buffer k ¥ /% 20 mL - =~ DD H20 # #
mL % # o

2. Dilute buffer

P~ Dilute buffer Jk ‘f‘ﬁ % 20 mL - = DD H20 ﬁ?f # 1 100
mL ';;E * o

3. Substrate solution

A A#Ed AFR B EMAe TR L
a5 5 0 gk #FE o o

4. Stand dilute/diluent buffer

Stand powder ™ dilute buffer 42 3 % 2 f¢ > ™ dilute
buffer & 7 & 7] 3 # & -

5. Conjugate solution

6. Stop solution
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B pmwe 2R 407 Wi gt o 5l i
24 # & 7 2 (enzyme-linked immunoassay, ELISA) - # &

% oo e % FA i o2 96 well ELISA plate ¢ » £ 4 » 3
TR RZERONY A -FRBET R AR B E - KR
2 E > 2 R A » & w 2% Conjugate 2. = =X L f8 » - =

AHEAMLZFELT 3ARAL - B2 3 ARH S TS

i g

i
i % 1% & o
R

A A2V st o o m - X ARG Y F S id
AT RN B RERBEF R § AL RS DA
5 d k& 2 R (optical density)enip| £ > 7 2 h 2 £ o

fI * antibody (M % B % ¥ # ) # % 7 96 well ELISA
plate ® * B well 4t » 50uL Assay diluent buffer> £ 4c » 200
pL e % 5 (L %5 Standard dilute /diluent buffer 5 7| ﬁr )
2 E frwme iE e &% (MNC-CM)> &3 8 T F & 2] FiR
R g g o 2 5 £ 2 wash buffer i % » & > B35 4 2
v B # "$ o ¥ ¥ £ 4 » cytokine conjugate solution 200
nL/well & % @ * # % 1 | B - £ 2 wash buffer 5 % » % >
% jz wash buffer & ~ 7 4 200 nL/well 7 & ¢ A F & (Color
reagent A ¥ Color reagent B #% 1: 1 % ¥ fF R”R &) & £ F
& 30 ~» 48 > B {& 4r » stop solution 50puL/well > & 2k & ¢ &
& o 12 ELISA reader #] = 450 nm v £ & » ¥ & » d & % =
PR 2 R R R d b e i AR

o

N
Ny
|
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25 =4 &R b 4 F R R A A F R 4o T 3 E & 20.3+1.4

[

BO(E & 18-23 K)o T b F 170.1%6.3 & A o £ &Y
2 Al e MR e s AT

FEE PR M E MR @R R el R AP

7

81.0+11.8 2 5 »d % - v 2 jo &

AR S B Y B e YR 2 (P=0.022) -

LS s e I

.
D
I

|

i3

23 oAl e E R E 4.52£1.32 2 7
HREDHEREE 023% . 2BE DRI LB edH
By m B EALB o f 0t R A B Rk 48.6+1.2%%
Bk w0 46.4+1.3% -~ H B & 46.4+x1.5% % A ¥ 41 B
(p<0.01) -~ = H # & B 3 & & 4 = m ok
301.6+3.6(mosmol/kg H,0) 2 % -k = 284.3+£3.6(mosmol/kg
H,O) ~ # B &= 285.5+4.8(mosmol/kg H,O0) % 7 % ¥ £ 2
(p<0.01)° 4 %t 3 3% A F= 4] 2 % -k 15 154.3+£3.6(mM)2 % -k %
147.4+1.9(mM) ~ # B = 149.7£3.9(mM) % + % % £ 2
(p<0.01) = 47 & F+ ™ & 3¢ 4 %= % p 5.2+£0.3(mM) & @
5.1£0.5(mM) % B = 4 3 F @ @ 5.7£0.6(mM) & &
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5.3£0.4(mM) ¥ & B F £ B o & AR £ A Al mom ok
1.030+£0.004 ¢ % -k % 1.013+0.004 ~ ¥ B » 1.015+0.005 ¥
7B F AL R (p<0.01) - & F & Z & B I A 34 e %ok
914+93.2(mosmol/kg H,0)¥ % -k = 471.3£85.2(mosmol/kg
H,O) - # B &= 466.4+77.5(mosmol/kg H,O0) % 7 % ¥ £ B
(p<0.01) -

S ERKE LRSS S & U93T

I d BB OH T g i

d %

I

Ao gk ohd on I wme R BE o A e

7 BT A e BB
#c ¥ 7.45+0.83 10° per/ml &2 $ B = 15 Bl % K £ 7.78+1.0410°

Bloen g B B 3 8.34+0.92 10° per/ml ¥ i
per/ml(p = 0.016 and 0.013) -« 4p F 0 £ % H % 3% W 2 3 &
Eomdle ok EkF T EMen Ak 2 HR
sl R BE(p=0.026)° AP P HE A BRI AL
Faedmgplg v R & HRER D 7 e d e * A
(IFN-y) ~ % % #% 7 %] + (INF-a) & 3 #Hc ] v % v - 2 72 F ik
B K ¥ 5 pEi ¥ MNC-CM £ F ¥ % (PCPS-MNC-CM, 1-30

b

wg/1)24 o] B2t 0 B A G & o e % U93T 2 & £ 4l

L

d B - ¥ & Ak B (PCPS, 15 ug/l) @ & £ 4 &2 % B
PRE-DE-PCPS-MNC-CM i 3| & % 88.53%#r 4] & o 3 = 2 %
BOF S opE ok R M 4 3] (PCPS, 20-30 pg/l)& * 4 9 & s w %
U937 2 = £ Fr ] F v £ 2 £ 1 KB % - AHRBREDT FER
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EOF 5 pE o8 2 MNC-CM £ F £ % h % p & &
(PRE-EU-PCPS-MNC-CM 4= POST-EU-PCPS-MNC-CM) %t ¥
o dw o fe U937 2 = & Frodl F gk W o8 R AP I s o oA iy
#] = 9 (POST-EU-PCPS-MNC-CM)# * # & & s % U937 2
& E Fr g F 0 ik B (PCPS, 25 pug/l)pr i 7] 5 % % 88.65%#r
FoF oo A K P o oo O R e ohow B & (8 R
PRE-DE-PCPS-MNC-CM \ PRE-EU-PCPS-MNC-CM .
POST-DE-PCPS-MNC-CM # POST-EU-PCPS-MNC-CM 3t
(PCPS, 15 ug/)pF &2 v % s o % U937 £ F # % I % 4 5 NBT
R R EH o d A AT O E A AR Ew P SR
Frdl e s B NBT eh® R # 5% B 5 83-85%2 B 5 & iy 4 &
5 B NBT B R % & % 63.7+4.7%% % B 7 PHA-MNC-CM
& NBT et R 2% & 2 9 & 72.5%2F U937 (2 F & 4 4+ 9

ho94% 3 & os B EE TR HHT LM

St V3

2 g K ¢ & PCPS-MNC-CM 7 cytokines
VAN B

o o1 % & PCPS-MNC-CM &1 cytokines = &4 & = B A iF
PEHAG T AR P e P AT e AP RIE T R
¥ 4 % (MNC)¥ 0 INFy > TNF-o fo IL-1p # & % % % -k 1
G4k B H Y §F 3 S % . INFy> TNF-a- IL-1p &
cytokines A & # E_ 3% Bl 2 F| PCPS ¥ fb v 5 4] o v & w2 ¥

# INF-y ch g 4o 4l e % Bl & 5 612484 pg/ml > % @& & %
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2.

BB L 547476 pg/ml & $ B ® fs Bl E L 581489 pg/m ¥ A ¥

B Y ip bl =5 Rl E 5 354+83 pg/ml. 4 £ 7 ¥ 3 M & TNF-a
fo IL-1B » E @ 40k £ 2 48 » o #2 4
TNF-o o IL-1B & $ B 2 & & B & & & 4]
£ 2 - (p<0.01)

| e i8 Bl & INFy »

BOEF GO F
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FIEREL RE P we o BRI ETE R UK
ARk P kRS E o &% U937 w4 £ pr

i
F_‘-

KOO e A o N W o R o Mok GE T o R ¥ U93T
e 2 K Fr gl F oot g T R o pdl A R kR LK T G M

EINE L S S R A A T i:},;‘a.f‘:m’?é U937 &~ £ g v » @ 3 H_ B

i
~=be
e

BB od o w e U937 A e b of F 4 R U93T FE 4 K
F i mue L e £ (PCPS-MNC-CM) % B 5 & it &
2 U937 e 5y A5 = i 3 i > d o0 ¥ A { % o3 NBT & R

T
*% e % ¢ 2 f formazan: A 2@ 5 ¢ 4 T OE @A

d
ow ¥ F & oo &’;rsvbh»ur,ﬁ ‘—‘1—35/{*2;‘;5ﬁ%%ﬁﬁif&ﬁfﬁﬁmﬂéi%%
(PCPS-MNC-CM) t 4 4] & (DE)# il * 4= 4 4] & (DE)fc B
2 (EU)R & em Bl 2 B 2 (EU)F &R eh e B K F F pF#

kB 15pg/ml £ kB 2 & & 9 U937 w2 5 NBT B B 2% P &

e BT T - T B R KRB TE T AR

B o e B R s R E LR kg KT M
$ %k B P 1 4 (PCPS-MNC-CM)- d * & ¥ % g # &7 %
% H P w12 4 (PCPS-MNC-CM)sh fm % %] 3 & & it @ U937
* R e AR e e ER o B S BMYE L R E P
m %2 2 % (PCPS-MNC-CM)m % ] 3 h A & £ & & 7 4 # F
oo A f2 A B 4L > % (PCPS-MNC-CM)# & & e fm % F] 3 4|
L S
ELISA) » 7 # & % o lwm % F 3+ o ¥ 4] &2 (DE)# Bl & &
41 2 (DE)fr 4t B 2 (BEU)F % ch 2l 2 2 B 2 (EU)F & o 1
Bl AP R R R WK F P BOLEDE T o RERKEPER

it

% % 4~ 17 2 ( enzyme-linked immunoassay,

Mo m e ¥l F & % 5 4F w A INF-y, IL-1B = TNF-a d 4 2
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Growth inhibition (%)

—&— PRE-EU-PCPS-MMC-CM
—&— POST-EU-PCPS-MMC-CR

] 10 20 30

Concentration of PCPS ( ug/mL)

R 4T @ ook ) £ o PCPS-MNC-CM > # U937

2 -~ K 3 5 A
wmre G B F 2B
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Growth inhibition (%)

i)

Growth inhibition (%) of U937 cells incubated with MNC-CM

prepared with various levels of polysaccharide from Poria

100 —h'

-
AD - - -~ l
Gl - |/
a0 - —8— PRE-DE-PCPS-MNC-CRM
—0— POST-DE-PCPS-MNC-CM
20 b
D 1

20 30

Concentration of PCPS ( png/mL)

2-b & AR 4 T R K E 5 PCPS-MNC-CM» $ U937 m %

A A
e X 2 -

- &

cocos (PC-PS) in euhydration group (EU) (a) and in

dehydration group (DE) (b). Leukemic cells (1x10° cells/ml)
were incubated in the presence of 20% MNC-CM and vial cells
were counted after 5 days of cultivation. PC-PS-MNC-CMs

were prepared after 5 day of cultivation of human peripheral
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blood mononuclear cells with various levels of PC-PS.Bars in
the figure represent standard error of means from three

separate experiments.

%2 1 A& &~ F # (Characteristics and physiological parameters of

subjects)
DE EU

(n =13) (n =12)

Age (years) 20.8 £ 1.4 19.8+1.3
Height (cm) 170.9 + 6.2 169.3 £ 6.6
Naked Weight (kg) 82.1 £ 11.7 78.7 £ 12.3
Body Fat (%) 15.9 £ 8.7 14.5+ 7.1
VO2peak (ml/[kg x min]) 43.5 = 3.6 47.3 £ 4.2
Serum Albumin (g/dl) 4.6x 0.8 4.4 £ 0.7

DE , dehydration group. EU, euhydration group. VO;peak
(ml/[kg x min]), peak volume of Osconsumption. One-way
analysis of variance was used for comparison between various

groups.®*p < 0.05 means significant difference in comparison

to the sedentary control group.
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£ 02 %ok W o84 m

% # + % - (Changes in physiological

parameters before and after dehydration program)

Pre-dehydration Post-dehydration
DE EU DE EU.
(n=13). (n=12) (=13} (n=12)
MNaked body weight loss (%) —=ee- emee 4.52+1.32". 0.2320.31
Tympanic body temperature (). 37,2403 374404 37.1+04 37.5+0.4.
Hematocrit (%) 45,4413 462414 4864£1.2° 484115
Serum Osmolalty (mosmolkg HO) 284 3+36 2832452 301.6+3.6° 2855+48
Serum [Na-] (mM) 147.4+1.9. 148.5:26 154.3+36° 149.7+35
Serum [K+] (mM) 52103  5.1z05 5.7£0.6 5.310.4
Urinary specific gravity 1.0132 0.004. 10140003  1.030+0.004%.  1.01520.005
Urinary osmolality (mOsmkg H:O)L 47134852 4308+£716  9144932° 46644775

DE , dehydration group. EU, euhydration group.

Pre-dehydration, the status before dehydrationprogram.

Post-dehydration, the status after dehydration program.

One-way analysis of variancewas used for comparison

between various groups. *p < 0.05 means significant

difference incomparison to the euhydration group.
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2 3%k {8 AL B % ¥ cytokines & % P g % # (Changes
in immune cells and cytokines before and after dehydration

program)

Pre-dehydration Post-dehydration
DE EU DE EU
in=13) (n=12) in=13) n=12)

Total white count (10sper/ ml). 7.4540.83 7.61+£0.91. 8.34+092. 7.281+1.10

MNC {108 per/ ml) 2.62+0.47. 2.7120.51. 3.04:0.46 2.85:0.58
IFM-7  (pg/ml) 45427 36422 38419 27+18
TNF-a  (pg/ml) N.D. N.D. N.D. N.D.

DE , dehydration group. EU, euhydration group.
Pre-dehydration, the status before dehydrationprogram.
Post-dehydration, the status after dehydration program. MNC,
mononuclear cells.One-way analysis of variance was used for

comparison between various groups.

*p < 0.0lmeans significant difference in comparison to the

euhydration group.
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204k W (s H w o U93T iv v ch g g g (The

characteristics of Treated U937 leukemia cells)

NBT reduction The viability

Induction
in Treated U937 1in Treated U937
treatment
(%) (%)

Control 3.4+£2.9 95.5+£3.1
PCPS-alone 4.6+£2.5 903.2+4.3
PBS-MNC-CM 12.3+4.2 95.1+£3.7
PRE-DE-PCPS-MNC-CM 84.6+5.2 94.7+4.5
POST-DE-PCPS-MNC-CM 63.7+4.7* 903.8+3.6
PRE-EU-PCPS-MNC-CM 85.2+3.8 94.5+3.9
POST-EU-PCPS-MNC-CM 83.8+4.4 95.1+£3.3
PHA-MNC-CM 72.5+£5.2 04.44+3 .8

PBMNC (Peripheral Blood Mononuclear cells) isolated from
normal health adults were incubatedwith 1x10° cells/ml
initially in combined with PC-PS (15 pg/ml )at 37 C for 5
days. TheMNC-CM from DE group at pre-dehydration termed
as PRE-DE-PCPS-MNC-CM and that of atpost-dehydration as
POST-DE-PCPS-MNC-CM. EU group at pre-dehydration
termed asPRE-EU-PCPS-MNC-CM, and that of at
post-dehydration as POST-EU-PCPS-MNC-CM.PHA-MNC-CM,
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positive control group (phytohemagglutinin 10 pg/ml). Data
averaged from theseseparate experiments were expressed as
mean + SEM. *p < 0.01 means significant difference

incomparison to the euhydration group.

# 5% k@ {4 & PCPS-MNC-CM 1 cytokines & & $ ¢ % & (The
cytokines secretion in PCPS-MNC-CM from DE and EU at

pre-term and post-term of dehydration)

Induction
IMF-% {pg/ml). THF-¢  (pafmil) IL-1 5 {pg/mi)
treatment
gacreton m MMNC-CM.  secretion m MPC-CM. secretmon im MSC-CK
Control M.D. MO M.D.
PC-PS-alane M.DO. MO, MO,
PBS-MNC-CM 16115 142163 113171
PRE-DE-PCPS-MMNC-CM G12+84 1142473 719498
POST-DE-PCPS-MNC-CM 354+83" TB2+96" 412¢112*
PRE-EU-PCPS-MMNC-CM 54T+76 1272485 691474
FOST-EU-PCPS-MRHC-CM 58180 12142102 G82+05
PHA-MNC-CM BE4+79" 1002+£78* BL1+G8"

PBMNC (Peripheral Blood Mononuclear cells) isolated from
normal health adults were incubatedwith 1x10scells/ml

initially in combined with PC-PS (15 pg/ml ) at 37 C for 5
days. TheMNC-CM from DE group at pre-dehydration termed
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as PRE-DE-PCPS-MNC-CM and that of atpost-dehydration as
POST-DE-PCPS-MNC-CM. EU group at pre-dehydration
termed as PRE-EU-PCPS-MNC-CM, and that of at
post-dehydration as POST-EU-PCPS-MNC-CM.PHA-MNC-CM,
positive control group (phytohemagglutinin 10 pg/ml). The
conditioned mediawere then collected and assayed for the
activity of TNF-a and IFN-y. Data averaged from these
separate experiments were expressed as mean £ SEM. *p <
0.01 means significant difference incomparison to the

euhydration group.

52



540
A LA

HER ik F (2006) AAF L RE (AR A o
A F ) o B EFRE N R

a2 (2001)c o ;2 & o 54 @ FH F IR o

3 %% (2002) www 4 pEFHREIFL o4 THEF S
S S L

Mo 4F (2004) A X2 d & 4 R F X v pm e kA F
B dw % B HepG2/A2 ¢ B 3] *# { 5 # 77 HBsAg #i &

.,

ARz EF oI B RMEFF S

BES(2002) 2 < 2 M I EH A EEES D SFRELRE
#H A w o AL A A Bl e

Bl =B P8 5o

B A

gé‘,:,? ’

N

B E 3§ (2003) F i 3 # U937 % B /7 0w %2 F =

7 2 $# BALB/CJ 2 & 2 & £ 78 & it # o #
CIENEE R RO

lL_

R A (2002) MR FEGEFEEAH L
(U937) 4 it 2 # Balb/c & & * # £ CT26 & B 2 #7 #/

sk o L o M oS A E LR

53



[
am\q
~mm
i

@;%&%
oz

e

&

e
S

AR =

hZa

Lt

(2004) Z 2w R #CH 9 & piww fk (UI37)

472 4 #7F £ # Balb/c & R T # f CT26 % %

L N N TR BRI SR

(2001)-

.
© gL
e e

(2004) = 7 EFH# v i 5 U93

# # % # Balb/c & £

A e & oo KA Lo

(2006) = & %

R a2 B AL RPBEG I

=4

’

% ;2 4 CT26 .
ZIENE A

& & g # Balb/c

RO 3 R s

CIENECIRIE IR S R

e

’ “
=

o FE 2

7
=~

# 2

R - I VB .ﬁ;_fml’é (U937) H =

B E N2 e ALY RSB F

Bz g E PR

& [ # iﬁﬁ‘#ﬁﬁiﬁ_fmﬁé# U937z

(2006) 2 2 &Z R EM P FH#H A
# oo AL W o At

(2006)° 7 5+ 2 & £ 7
U937 z #r #/

(2005) & 2 # % ¥ %

E# o L wmov o hat
(1995)- # % Z &

ATz TEF e A e

(1998) - & ® 2 B H 7

i5 2

7z 4

~

HHE w2 AR

£ pr

m/r?fify“;‘ﬁﬁﬂf—/ﬁ..?wf’é

¢k LB R o5

Yotk R A2 fr

Y R L

o AL AT A o

Lﬁ;izL/Kérﬁ‘ﬂﬂ_ﬁ Wﬁi}lg

g 5



LA

Armstrong LE, Herrera Soto JA, Hacker FT, Casa DJ,
Kavouras SA, Maresh CM. (1998) .Urinary indices
during dehydration, exercise, and rehydration. Int ]
Sport Nutr 8: 345-355.

Akagawa K. (1994) .Differentiation and function of human
monocytes. Hum Cell 7: 116-120 Links.

Ault KA. Springer TA. (1981 ) . Cross-reaction of a
rat-anti-mouse phagocyte-specific monoclonal
activity (anti-mac-1) with human monocytes NK cells.
J Immunol 126(1): 359-364.

Ajit Sodhi, Shikha Tarangand Varun Kesherwani.

(2007) .Concanavalin A induced expression of
Toll-like receptors in murine peritoneal macrophages
in vitro.Int Immunopharmacol. Apr; 7(4): 454-63.

Baehner RL, Nathan DG. ( 1968 ) .Quantitative nitroblue
tetrazolium test in chronic granulomatous disease. N
Engl J Med. 278: 971-976.

Chen YY, Chang HM. (2004 ) .Antiproliferative and
differentiating effects of polysaccharide fraction
from fu-ling (Poria cocos) on human leukemic U937
and HI-60 cells. Food Chem Toxical 42(5): 759-769.

Chen YJ, Shiao MS, Lee SS, Wang SY. (1997) .Effect of
Cordyceps sinensis on the proliferation

differentiation of human leukemic U937 cells. Life

55



Sci 60(25): 2349-2359.

Chen YJ, Huang AC, Chang HH, Liao HF, Jiang CM, Lai LY,
Chan JT, Chen YY, Chiang J. (2009) . Caffeic acid
phenethyl ester, an antioxidant from propolis,
protects peripheral blood mononuclear cells of
competitive cyclists against hyperthermal stress. J
Food Sci 74: 162-167.

Downing JF, Martinez-Valdez H, Elizondo RS, Walker EB,
Taylor MW.( 1988 ).Hyperthermia in humans enhances
interferon-gamma synthesis and altersthe peripheral
lymphocyte population. J Interferon Res 8: 143-150.

Dinarello CA. (1991 ) .Interleukin-1 and interleukin-1
antagonism. Blood 77(8): 1627-1752.

Dexter TM, Heyworth CM. ( 1994) . Growth factors and
molecular control of hematopoiesis. Eur J Clin
Microbiol Infect Dis 13 (2): 3-8.

Francesconi RP, Hubbard RW, Szlyk P, Schnakenberg D,
Carlson D, Leva N, Sils I, Hubbard L, Pease V, Young
J, Moore D. ( 1987 ).Urinary and hematologic indexes
of hypohydration. J Appl Physiol 62: 1271-1276.

Fujimiya Y, Kobori H, Oshiman K, Soda R, Ebina T.

(1998 ) .Tumovricidal activity of high molecular
weight polysaccharides derived form Agaricus blazei
via oral administration in the mouse tumor model.
Nippon Shokuhin Kagaku Kogaku Kaishi 45(4):
246-252.

56



Fujimiya Y, Suzuki Y, Oshiman KI, Kobori H, Moriguchi K,
Nakashima H, Matumoto Y, Takahara S, Ebina T,
Katakura R. (1998 ) .Selective tumoricidaleffect of
soluble proteoglucan extracted from the
basidiomycete, Agaricus blazei Murill, mediated via
natural killer cell activation and apoptosis. Cancer
Immunol Immunother 46(3): 147-159.

Goyert SM, Ferreo EM, Seremetis SV, Winchester RJ, Silver J,
Mattison AC. (1986 ) .Biochemistry expression of
myelomonocytic antigens. J Immunol 137(12):
3909-3914.

Hoelzer DF. (1993 ) .Therapy of the newly diagnosed adult
with acute lymphololastic leukemia. Hematol Oncol
Clin North Am 7(1):139-160.

Honma Y, Tobe H, Makishima M, Yokoyama A, Okabe-Kado J.
(1998) .Induction of differentiation of myelogenous
leukemia cells by humulone, a bitter in the hop. Leuk
Res 22(7): 605-610.

Izawa S, Inoue Y. (2004 ).4 screening system for antioxidants
using thioredoxin-deficient yeast, discovery of
thermostable antioxidant activity from Agaricus
blazei Murill. Appl Microbiol Biotechnol 64(4):
537-542.

Janeway CA, Travers P. (1996) .Immunobiology. Garland
Publishing Inc. New york.

Jeon KS,Na HJ,KimYM,Kwon HJ. ( 2005) .Antiangiogenic

57



activity of 4-O-methylgallic acid from Canavalia
gladiata, a dietary legume.Biochem Biophys Res
Commun. May 20;330(4):1268-74.

Jimenez C, Melin B, Savourey G, Launay JC, Alonso A,
Mathieu J. ( 2007 ) .Effects of passive hyperthermia
versus exercise-induced hyperthermia on immune
responses. hormonal implications. Eur Cytokine
Netw 18: 154-161.

Joachim A, Dulmer N, Daugschies A. (1999) .Differentiation
of two Oesophagostomum spp. from pigs, O. dentatum
and O. quadrispinulatum, by computer-assisted image
analysis of fourth-stage larvae. Parasitol Int. 48(1):
63-71.

Jordinson M, Deprez PH, Playford RJ, Heal S, Freeman TC,
Alison M, Calam J.( 1996) .Soybean lectin stimulates
pancreatic exocrine secretion via CCK-4 receptors in
rats. American Journal of Physiology 207:653-9.

Julio E, Angela R, Manuel AO, Antonio M, Jose AF.

(2000) .Purification and characterization of a
mannan binding lectin specifically expressed in
corms of saffron plant (crocus sativus L.). Journal of
Agricultural and Food Chemistry 48:457-63.

Kaushansky K, Lin N, Adamson JW. ( 1988 ) .Interleukin-1I
stimulates fibroblasts to synthesize
granulocyte-macrophage and granulocyte

colony-stimulating factors. Mechanism for the

58



hematopoietic response to inflammation. J Clin
Invest 81(7): 92-97.

Kenefick RW, Maresh CM, Armstrong LE, Riebe D, Echegaray
ME,Castellani JW. ( 2007 ) .Rehydration with fluid of
varying tonicities: effects on fluid regulatory
hormones and exercise performance in the heat. ]
Appl Physiol May; 102:1899-1905.

Kesherwani V, Sodhi A. ( 2007 ) .Differential activation of
macrophages in vitro by lectin Concanavalin 4,
Phytohemagglutinin and Wheat germ agglutinin:
production and regulation of nitric oxide.Nitric
Oxide.Mar;16(2):294-305.

Kiningham RB, Gorenflo DW. (2001) . Weight loss methods
of high school wrestlers. Med Sci Sports Exerc 33:
810-813.

Kuby J. (2002) .Immunology. 4'" ed. W. H. Freeman Co., New
York.

Lawrence E, Armstrong, CM, Maresh, CV, Gabaree, JR,
Hoffman SA, Kavouras, RW, Kenefick, JW, Castellani
and Lynn E. ( 1997 ) .AhlquistThermal and circulatory
responses during exercise effects of hypohydration,
dehydration, and water intake. J Appl Physiol 82:
2028-2035.

Legdeur MC, Bontje PM, Ossenkoppele GJ, Beelen RH, van de
Loosdrecht AA, Broekhoven MG, Langenhuijsen MM,
Thijsen SF, Hofstee H, Schuurhuis GJ. (1996) .The

59



role of BCL-2 and bax protein in monocyte-mediated
apoptosis in human leukemic cell lines. Exp Hematol
24(13): 1530-1539.

Lieu CW, Lee SS, Wang SY. (1992) .The effect of Ganoderma
lucidum on induction of differentiation in leukemic
U937 cells. Anticancer Res 12(4): 1211-1216.

Lis H, Sharon N. (1989) . Lectins. Chapman and Hall. New
York U.S.A. Liu F, Ooi VEC, Chang ST. 1997. Free
radical scavenging activities of mushroom
polysaccharide extracts. Life Sciences 60:763-71.

Lotem J, Sachs L. (1987 ) .Regulation of cell-surface
receptors for hematopoietic differentiation-inducing
protein MGI-2 on normal and leukemic myeloid cells.
Int J Cancer 40(4): 532-539.

Mitchell JB, Dugas JP, McFarlin BK, Nelson MJ.
(2002).Effect of exercise, heatstress, and hydration
on immune cell number and function. Med Sci
SportsExerc 34: 1941-1950.

Murakami, T ; Kohno, K ; Kishi, A ; Matsuda, H ; Yoshikawa,
M. (2000) .Medicinal Foodstuffs. XIX. Absolute
Stereostructures of Canavalioside, a New
Ent-Kaurane-Type Diterpene Glycoside, and
Gladiatosides A1, A2, A3, B1, B2, B3, C1, and C2,
New Acylated Flavonol Glycosides, from Sword Bean,
the Seeds of Canavalia gladiata" Chem. Pharm.
Bull.48(11): 1673-80.

60



Margarito MC, Edgar Z, Felix C. ( 2001 ) .Purification and
charactrtization of a galactose-specific lectin from
corn (Zea mays) coleoptyle. Biochimica et
Biophysica Acta 1568:37-44.

Mody R, Joshi S, Chaney W. (1995) .Use of lectin as
diagnostic and therapeutic tools for cancer. Journal
pharmacy. Toxicol. Methods 33:1-10.

Munker R, Koeffler HP. ( 1987 ).Tumornecrosis factor: recent
advances. Klin Wochenschr 65(8): 345-52.

Naoto S, Irwin JG, Els JMVD, Willy JP. (1988 ) .Binding
properties of a mannose-specific lectin from the
snowdrop (galanthus nivalis) bulb. Journal of
Agricultural and Food Chemistry 263:728-34.

Nagata J, Higashiuesato Y, Maeda G, Chinen I, Saito M,
Iwabuchi K, Onoe K.( 2001 ) .Effects of water-soluble
hemicellulose from soybean hull on serum antibody
levels and activation of macrophages in rats. J Agric
Food Chem 49(10): 4965-4970.

Niess AM, Fehrenbach E, Lehmann R, Opavsky L, Jesse M,
Northoff H,Dickhuth HH. ( 2003 ) .Impact of elevated
ambient temperatures on the acute immune response
to intensive endurance exercise. Eur J Appl Physiol
89: 344-351.

Ohira Y, Girandola RN, Simpson DR, Tkawa S.

(1981) .Responses of leukocytes and other

hematologic parameters to thermal dehydration. ]

61



Appl Physiol 50: 38-40.

Ohno N, Furukawa M, Miura NN, Adachi Y, Motoi M, Yadomae
T. (2001 ).4Antitumor B-glucan from the cultured fruit
body of Agaricus blazei. Biol Pharm Bull 24(7):
820-828.

Onozki K, Urawa H, Tamatani T, Iwamura Y, Hashimoto T,
Baba T. ( 1988) .Synergistic interactions of
interleukin 1, interferon-beta, and tumor necrosis
factor in terminally differentiating a mouse myeloid
leukemic cell line (MI). Evidence that interferon-beta
is an autocrine differentiating factor. J] Immunol
140(1): 112-119.

Penkman MA, Field CJ, Sellar CM, Harber VJ, Bell GJ.
(2008) .Effect of hydration status on high-intensity
rowing performance and immune function. Int J
Sports Physiol Perform 3: 531-546.

Pestka S, Langer JA, Zoon KC, Samuel CE.

(1987) .Interferons and their actions. Annu Rev
Biochem 56: 727-777.

Peumans WJ, Vandamme EMIJ. ( 1995 ).Lectin al plant defence
proteins.

In: Pusztai A, Bardocz S, editors. Lectin: biomedical
erspectives. ( 1996 ) .Taylor and Francis. London p
1-21.

Popowski LA, Oppliger RA, Lambert GP, Johnson RF, Johnson
AK, Gisolfi CV. (2001) .Blood and urinary measures

62



of hydration status during progressive acute
dehydration. Med Sci Sports Exerc 33: 747-753.

Powrie F, Coffman RL. ( 1993) .Cytokine regulation of T-cell
functiona potential therapeutic intervention.
Immunology Today 14(6): 270-274.

Pujol-Borrell R, Todd I, Doshi M, Bottazzo GF, Sutton R,
Gray D, Adolf GR, Feldmann M. ( 1983) .HLA-DR
class Il induction in human islet cells by
interferon-gamma plus tumor necrosis factor or
lymphotoxin. Nature 326(6110): 304-306.

Ralph P, Harris PE, Punjabi CJ, Welte K, Litcofsky PB, Ho
MK, Rubin BY, Moore MA, Springer TA.

(1983) .Lymphokine inducing terminal
differentiation of the human monoblast leukemia line
U937: a role for interferon-y. Blood 62(6):
1169-1175.

Robinson JL, Seal RF, Spady DW, Joffres MR.

(1998) .Comparison of esophageal, rectal, axillary,
bladder, tympanic, and pulmonary artery
temperatures in children. J Pediatr 133: 553-556.

Salgame P, Abrams JS, Clayberger C, Goldstein H, Convit J,
Modlin RL, Bloom BR. ( 1991) .Differing lymphokine
profiles of functional subsets of human CD4 and CDS8
T cell clone. Sci 254(5029): 279-282.

Sharon N, Lis H. ( 1989) .Lectins as cell recognition
molecules.Science. Oct 13; 246(4927):227-34.

63



Shephard RJ. ( 2002 ) .Exercise under hot conditions: a major
threat to the immune response?] Sports Med Phys

Fitness 42: 368-378.

Tamatani T, Kimura S, Hashimoto T, Onozaki K.

(1989) .Purification of guinea pig tumor necrosis
factor (TNF): comparison of its antiproliferative and
differentiative activites for myeloid leukemic cell
lines with those of recombinant human TNF. ]
Biochem 105(1): 55-60.

Takaku T, Kimura Y, Okuda H. ( 2001 ) .Isolation of an
antitumor compound from Agaricus blazei Murill and

its Mechanism of action. J Nutr 131(5): 1409-1413.

Talorete TPN, Isoda H, Maeckawa T. ( 2002 ) . Agaricus blaze

(Class Basidiomycotina) aqueous extract enhances
the expression of c-Jun protein in MCF7 cells. ]
Agric Food Chem 50(18): 5162-5166.

Takimoto H, Wakita D, Kawaguchi K, Kumazawa Y.

(2004) .Potentiation of cytotoxic activity in naive
and tumor-bearing mice by oral administration of
hot-water extracts from Agaricus brazei fruiting
bodies. Biol Pharm Bull 27(3): 404-406.

Vassalli P. (1992) .The pathophysiology of tumor necrosis
factors. Allergy 58(8): 727-9.

Wang HX, Ng TB, Ooi VE, Liu WK, Chang ST. (1996) .4
polysaccharide-peptide complex from cultured

mycelia of the mushroom Tricboloma mongolicum

64



with immunoenhancing and antitumor activities.
Biochem Cell BIOL 74(1): 95-100.

Wang SY, Hsu ML, Hsu HC, Tzeng CH, Lee SS, Shiao MS, Ho
CK. (1997) .The anti-tumor effect of Ganoderma
lucidum is mediated by cytokines released from
activated macrophages Tlymphocytes. Int J Cancer 70:
699-705.

Wrigh SC, Kumar P, Tam AW, Shen N, Varma M, Larrick jw.
(1992) .Apoptosis and DNA fragmentation precede
TNF-induced cytolysis in U937 cells. J Cell Biochem
48(4): 344-355.

Yamanaka H, Hagiwara K, Kirisawa R, Iwai H.

(2003) .Proinflammatory cyokines in bovine
colostrum potentiate the mitogenic response of
peripheral blood mononuclear cells from newborn
calves though IL-2 and CD25 experssion. Microbiol
Immunol 47(6): 461-468.

Yoneda K, Ueta E, Yamamoto T, Osaki T.

(1991 ).Immunomodulatory effects ofsizofiran (SPG)
on lymphocytes and polymorphonuclear leukocytes.
Clin Exp Immunol 86: 229-235.

Yuji K, Sadaji T, Koichi M, Tsutomu S, Sadao G. (2001) .4
galic lectin exerted an antitmor activity and induced
apoptosis in human tumor cells. Cancer Letters
34:7-13.

Yuan-Feng Lin, Horng-Mo Lee, Sy-Jye Leu, Yu-Hui Tsai.

65



(2007) .The essentiality of PKCa and PKCp
translocation for CD14" monocyte differentiation
towards macrophages and dendritic cells,
respectively. Reseach Article.

Zhong M, Tai A, Yamamoto I. (2005) .In vitro augmentation
of natural killer activity and interferon-gamma
production in murine spleen cells with Agaricus
blazei fruiting body fractions.Biosci Biotechnol
Biochem. 2005 Dec;69(12):2466-9.

66



