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ABSTRACT In order to develop new immuno-stimulating ingredients from mature leaves of green tea, crude poly-
saccharides were isolated from pectinase digests of tea leaves (green tea enzyme digestion, GTE-0), after which their
immuno-stimulating activities and chemical properties were examined. GTE-0 mainly contained neutral sugars (54.9%)
such as glucose (14.2%), arabinose (12.2%), rhamnose (11.1%), and galacturonic acid (45.1%), which are characteristic
of pectic polysaccharides. The anti-complementary activity of GTE-0 was similar to that of polysaccharide K (used
as positive control). Number of morphologically activated macrophages was significantly increased in the GTE-O-treated
group. GTE-0 significantly augmented H,O, and reactive oxygen species production by murine peritoneal macrophage
cells in a dose-dependent manner, whereas production of nitric oxide showed the highest activity at a dose of 100
png/mL among all tested concentrations. Murine peritoneal macrophages stimulated with GTE-O showed enhanced pro-
duction of various cytokines such as interleukin (IL)-6, IL-12, and tumor necrosis factors-a in a dose-dependent manner.
Further, GTE-0 induced higher phagocytic activity in a dose-dependent manner. In ex vivo assay for cytolytic activity
of murine peritoneal macrophages, GTE-O-treated group showed significantly higher activity compared to the untreated
group at an effector-to-target cell ratio of 20. The above results lead us to conclude that polysaccharides from leaves
of green tea have a potent immuno-stimulating effect on murine peritoneal macrophage cells.
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2l AxF#H(Theaceae)dll &3t AUF-(Camellia
sinensis L.) QoA Ak A4S &l 2o} viAl=
TRE ATAH AR g o] dubatel A 2} FAHE 71 9
By o]% Ay, Aote} A FHARIS e v L=
7|EHERZA ofAoLE BIES 1604 7l vekelA 9 &
&5 o] $vh6). Faboll= T, FHaIRL, obvl i, Al
2, 98l 53 454 EgEE A, QEAQE 59 AE
A aeE)a A, FAS, B, AlE 5 e Aol
ski-5o] Q=dl(7), £3] caffeine®|Y tea catechins(tan-
nins) =& °Fe]A @4 aA7L Avke AT AaEo] R
= ok A4 F catechinfiv 2o 7H-HE 25 F
71 ShfEFo] A W polyphenol A& (+)-cat—
echin(C), (+)-gallocatechin(GC), (-)-epicatechin(EC),
(-)-epigallocatechin(EGC)#} ester® <l (-)-epicatechin
gallate(ECQG), (-)-epigallocatechin gallate(EGCG) & 6
THE TAE L, o] 7hEd EGCG7E 4 78882
Giksl, e st @ A E G 28 Gl =
Ao F Hu¥ 3 Jquk®). AT Hatol= 8 YT
42 47 catechindt o]9]ell= HEH %
¥ (pectin)FF thol A8, ol 45 o
2k &4(10), AAE &1 De] Atk Haiso] &
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(from Aspergillus niger; Sigma-Aldrich Co., St. Louis,
MO, USA)E A &l(pH 5.0, 50°C, 3¥)3} 1L, °]E 6,000
rpmel A 2023 AAlEe] &to] IARE AlASaL o} 7]l 4
Wl (v/v) §-3]9] 95% ethanolg 7}35l] 24A]7F nHESFHE A
oS AT o A FHE-S 7,000 rpmel A
30T AR sl AHMES 5L o8 A7 TF

A7 %, dialysis tubingMMW cut-off 2,000)<
o]-g3lo] 2~3YU7F FAE Pl o] & T4 X[ 54

g &%, GTE-O(green tea enzyme digestion)

Nge FAY IdFE galactoseE: FEEZHE o
phenol-sulfuric acidg(12)0.&, AA G &L galactur-
onic acidg& EF=d® o] m-hydroxybiphenyl™(13)
© 2 TBA-positive material® %S 2-keto-3-de-
oxy-D-manno-octulosonic acid(KDO)& XTE2 =2 3}
o] thiobarbituric acid¥(14)0.2, vl d }ake gF52
2 bovine serum albuming AF&-3}¢] Bradford'(15)<&
AR e gA WPt AE-33lT

TAY B4e g AJ85 2 M trifluoro-acetic acid
(TFA)® 121°CellA 1.5A13F 7F=&8lste] 2t} alditol
acetate FEA(16)2 A 3A|7] & GCE A3t} GCe
2448 SP-2380 capillary column(0.2 uym film, 0.25 mm
%30 m, Supelco, Bellefonte, PA, USA)o] &&= GC
ACME-6100(Young-Lin Co. Ltd., Anyang, Korea)= ©]
L3l on, EF2=2A[60°C(1 min), 60°C—220°C(30
°C/min), 220°C(12 min), 220°C—250°C(8°C/min), 250
°C(15 min)]ollA A& A8kt 7439 mole%
peak®] WA 4], flame ionization detector(FID)ol th3h vt
SA¢ R 2y FAEY alditol acetate Ao BRSO
2HE ALl

stEA Y &3

BA A9 FA3(3R A &4, anti-complementary ac-
tivity)= MayerH(17)& o] &3t A5 og HA &4
st &, AES= BA g AET 88 Ao 2AE F
complement fixation test® SA 3}l = AAIo] &4
7} 2% gelatin, 3 mM Ca®", 10 mM Mg”* ] &8 GVB*
9F=8 M (gelatin veronal buffered saline, pH 7.4) @ A
55 st 12k whAIZ 3 o] AT (IgM-
sensitized sheep erythrocytes, Biotest Co., Tokyo,
Japan)E 9ol 22k vkg-& AIX1 tha 4°Ce] PBS(phos-
phate buffered saline)& 7}s}e] W3S AXA| At} 7 Wk
S AE 4°C, 2,000 rpmoll Al 1021 94 3t em A
T FHEE 412 nmollA SAHEUY. dRA G4
% 14 88 AA&ITCHso: inhibition of 50% total com-
plement hemolysis)® WElH 3 At x++¢l PSKe| &
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A5 5~6F8 2 4 BALB/cS G-Bio(Seoul, Korea)
oA Fhsle] 347 AE&E AR & Aol 2833l T
Mouse: AFS-Zol] 5~10mg]& Yol &% 234+3°C, %
55~70% A AM5slom B3 Al E A 52 FH=
AT A2 Arldsty FEAAEYEs ] &
A& e 5 ol9 g et AAESITH2011-01).

CHAIMIZ S| HEfX et S
65799 -S4 BALB/c mouse? &7}l 5% thioglycol-

late(TG) ¥l A](Sigma-Aldrich Co.)E 2 mL TAskaL 724
b &9t f %% macrophageE 33 3 MEM HIX| =
2~33] AHsta, AEFE 4x10° cells/mLE A3}
slide glass 9]¢l seeding 3}aL 30% ¢t 37°C, 5% CO,
incubatorol] A wjFsFsit). v F-2E A ¥E= MEM v A&
ol-gate] Mzt AAT §, 100 pg/mLe] == GTE-
0 A& xAEtY 7heh b 48417 v gstgltt. Slide
glass= PBS® A% % Bouin's solution(Sigma-Aldrich
Co)o & 5F 5ot 1A AT t3 Giemsa stain® 2 24]
st dME o, acetone o ® g § FEHAN A
(Olympus BX40, Tokyo, Japan) 2 & 4009 A]oF 530 A
A 8twE macrophageE A3 tH19).

NO, ROS, H,0, AMAits =X

716l Al L o R AEFE 2x10° cells/wellZ
A3 NEE 2441 i Y :6}.1_ macrophageoﬂ &) &
T, e Alx HHO & %/3 (900 rpm, 4°C, 5%) %

g a=ste] wjkd F AAFE NO(nitric oxide), HaOsthy-
drogen peroxide) ¥ ROS(reactive oxygen species) A
2bss Flsint Al vl o] NO= Griess re-
agent(Promega Co., Madison, WI, USA)E °]-&, #A|ZA}
o] A A mE} ZAslTh A2 W9 Hy02(20)= Krebs-
Ringer phosphate buffer(pH 7.4)° 30 uM scopoletin,
1 mM NaNs, 1 unit/mL horse radish peroxidase, 5.5 mM
glucose®} 100 ng/mL phorbol myristic acetate(PMA)7}
Xold g9 100 plLA HZ“O']-"’ 37°C, 5% COz in—
cubatorell A 2A17F &<k vijF ¥ 365 nme} 450 nmell A
relative fluorescence umt(RFU)% S7d3tth Al Ul
ROS #4H]5 A 2'7'-dichlorofluorescein diacetate
(DCFH-DA, Invitrogen, Eugene, OR, USA)7} &4 4k2
o 9l&f 2',7'-dichlorofluorescein(DCF)& A= g
o], ulg ¥ Alzel 10 uMe] DCFH-DAE 37}s}e]
b o vl & AEE SIAIA e gk
& %37 7](Victor-2, PerkinElmer, Wellesley, MA,
USA)E o] &3] excitation 450 nm, emission 530 nmol| A
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B710l AAE BH O R AEE 2443 v Fste] LAE
2](900 rpm, 4°C, = M RS B]eEste] AL
H cytokine wH]5& &1 TE Macrophagedll 93l
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TNF-a) %2 enzyme-linked immunosorbent assay
(ELISA) kit(BD Bio-Sciences, San Diego, CA, USA)<&
&, AxALY] A" wet A3

H—

53 o

5+)
o

o= ]'

= =

__l_, [e)

o]

St

M

CHAIMIZE A& =

271l A
A8t 242]7F A3
9} fluorescein®©] ¥l fluorescent particles(Invitrogen)
< effector cell¥} target cell?] B]&(E/T ratio)©] 10, 20
o] st 100 uLA 53 5 37°C, 5% COq
incubatorol Al 60 &< W3 ©]E 58 PBSE Al
23}l lysis bufferE 100 pL¥ 23 60% $° 365 nme}
450 nmelA RFUZS Z435F3t
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SRl tHAMIZZL] YAC—1 MIZ XA 2 &H
GTE-0°] 93] 2439 macrophageZ 47 f]’aﬂ
TG 2 mLE 57 Wl T4k 2447 &<t Al2E v)
#, 100 ng/mLe] GTE-0 Al&E 200 ul % 0}04 482131
=oF &4 3l9 effector cell$l macrophage cellS A,
Effector celldl] 93t M¥X54 a35 SAH37] A3 4A
E(target celD= YAC-1& AF&3F3th. = flat-bottom
96-well microplate®] effector cell¥} target cell®] H] &
(E/T ratio)e] 10, 200] HE2 xAsle] BF & 37°C,
5% CO; incubatoro| Al 18~24A|%F &<t v sl o). vl <&
k3 & culture plateE 1,500 rpmeollA] 587F QA2
Ste] AlE ik A dS 100 pl 3)4=3kgit). o] Al
o effector cell?] 43l 23l target cell25F-F F2|
+ lactate dehydrogenase(LDH)E LDH assay kit(Pro-
mega, Oxford, MI, USA)& A}-&3}o] S35t} Macro-
phage?] YAIE 5AL TS Ao o3 ALt
Lysis (%)=[(experimental from effector cell—average

5%
&k

spontaneous release from target cell)/
(maximum release from target cell—spontaneous

release from target cell)]*<100

SAXz|

28 A3t= SPSS 20.0(SPSS Inc., Chicago, IL, USA)
S A8k A AHElsiglen P gt AHmeant
SD)E YeRfidth Als 3 2 AHE w5 F F9492 two-
way ANOVA A A3k t}S Duncan's multiple range test®
APS 1AL AAEke] P<0.05 oA oS A5

ik,
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© - pectinf® &elA Avk2l). Fd2 37 D-
galacturonic acid(GalA)7} a-1,4 2o 2 A4% &=}
& (a-D-1,4-polygalacturonan) 2, +4 GalA9] car-
boxyl”7] 7} methylester3} Ho] AU 4 e =L free
acid FulE 7 3L doka LA ghovt AAR 2A A
EAlekE AEE o1t EA Heh F2E JHA A Yk
HuEa oled, dA 449 g F82 A4 ho-
mogalacturonan(HG) 2.2 4 (F €l 2] smooth region) ¥
o] AR|9F o] 7)o t}k3F oligosaccharide’} =2 #-4
(branched)¥® rhamnogalacturonan[rhamnogalactur-
onan(RG)-1 % T 17} 3oz A3(HAY 9 hairy re-
glOHE T/E d= AR BuEI rh(22). o] 59
TZ5 RG-12 4% GalA® rhamnose(Rha)® T+ ¥
[-4)-a-D-GalA-(1,2)-a-L-Rha-(1]n¢] o]FHF7} wHE
o] A 4¥ backbone(rhamnogalacturonan core)ell ara-
binan, galactan, arabinogalactan % oligosaccharide® 7}
Rha®& Afrate] =2 EAH 725 7HA 3 0om(23),
RG-T1(24,25)= a-1,4 A%to 2 4% homogalactur-
onans FHE 3}aL, of7|o] Ut tpFFeA = Ao #F
HA g 2-methylfucose(2-Me-Fuc), 2-methylxylose
(2-Me-Xyl), apiose(Api), aceric acid(AceA), 2-keto-
3-deoxyocturosonic acid(KDO) % 3-deoxy-D-/yxo-2-
heptulosaric acid(DHA)®} GalA, glucuronic acid(GlcA),
rhamnose(Rha), arabinose(Ara) 52 TATORE 3=
oligosaccharide”} o} E343t e 2 EX| o] EA)3t1
Row RG- 1o H&f A77F 28 vhd o=z L= vk
PectinfFoll A #25 &= WS &8 ¥t giige
k2] €4 (26)2 HG main chaindll A& A9 Bad wvf ¢l
3, 2 53138 29 RG- 13 RG-T 9] vH+Fx2] 2)o]

of 71918 Ao defxa JrH27). whehA B AT
2 g S &g RG-1 % RG-1T the] T8
gEg Mg or zAsH] Y3l pectinase A& &2 HG F
TS5 AAs S 2 Ao AME-SEITH

GTE-09] OEW& ?ﬂfi 5735 Avi A¥s Table 19 2
t}. GTE-02 g 54. 9% 2 45.1%%5 sHaskal 9

it} 3kA GTE Oé E3j5le] alditol acetate =4
2 HEsta PGS —Er@ﬁi A 12F0] T Tl +AE
em, glucose(14.2%), arab1nose(12.2%), rhamnose
(11.1%)7} 2 &2 gF5 0] AL AAAANAM A9
WAHR F= 2-O-methyl- fucose 2 O-methyl-xylose,
apiose, aceric acid®} &2 Eo|go] & HEFHAT}. o]
23k A} S pectinase 45 #2302 M pectin FE| =
=A)51= ol A a-1,4 A3 GalA 342 HG 9
o] Aetxlo] A A GTE-09+= pectinel] FF2o= 2

Table 1. Chemical properties of crude polysaccharide isolated
from the pectinase digests of tea leaves (GTE-0)

Chemical composition (%) GTE-0
Neutral sugar 54.9
Uronic acid 45.1
Protein -
KDO-liked materials" -

Component sugar compositionz) (Mole%)”
2-Methyl fucose 2.1
Rhamnose 11.1
Fucose 1.5
2-Methyl xylose 1.7
Arabinose 12.2
Xylose 0.6
Apiose 0.7
Aceric acid 0.9
Mannose 2.5
Galactose 7.3
Glucose 14.2
Galacturonic acid 45.1

YKDO means 2-keto-3- deoxy-D-manno-octulosonic acid.
?Monosaccharides were analyzed using alditol acetates.
Mole% was calculated from the detected total carbohydrate.

stu]o] QQtbar Ba1% Al 91+ hetero polysaccharide® <l
RG-1 ¥ O tt3o] o] o5 £F= Je= A
< F435HA Sl

=x} el =CtEe| EXA EHsts

H A Al(complement) = C1~C9¢] &4 whl v} 29l
A5 zghele] oF 2091 Fo] % o3 WA ER FAH
EAVSAR AT WE T, AU A Ay e
28] AEES] BA FE&AE S8l BAA TiA g o)
sk W AE 3he] d™e AH Aol 7hseiy, &F
HAA & AAJNAE A A e HEA] ol H[ 5]
Ao o= T8 o] 7] o] th(28). BAA 7L
g A27 9] cascade WHEol| 9]&le] B A A
o] &4 A= %"HQF’— olEo] ARl W ‘:'Z}E]
o] %=

o,
o
L)
62

3 MAC(membrane attack complex)& &
sto] 7+ WA & AAstE Ao A Ut

243 34 F e o8 BA EfAES
Aegkg-& wi7Rgear d# A 9lem, 53] macrophage
9} lymphocyt o] &gt A F T dggk FHAA
7F Avka HaE Il 9Irh(29).

GTE- 04 A3t 55 SA37] 98 GTW-03} BlaL,
FdrA GHE SANUYG. FduxToEE
(Coriolus versicolor) 8 M9 &4 thdA]<1 PSK(poly—
saccharide-K)& AF&3F31 2™ (30), A HNEZT O 2= A
55 H7rebA %Lt FTHTE o) &33lth St FRTAA
o] 438} J=E ITCHy 0%2 3ko] GTE-02 GTW-09]
A 3leS g3t A3 (Fig. 1), GTE-0 1,000 mg/mLe]
STA Y s=E 7He FA xRl F3he 56%9]

N o
ofN ot oX
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Fig. 1. Anti-complementary activity of the two crude poly-
saccharides (GTW-0 and GTE 0) isolated from the mature tea
leaves of Camellia sinensis. " Anti- complementary activity was
presented as the 1nh1b1t10n of 50% total complement hemoly31s
by Mayer's method. Polysaccharlde K (PSK), a known im-
muno-active polysaccharide from Coriolus versicolor was used
as a positive control (PC) and distilled water as negative control
(NC). The data were expressed as mean+SD of three separate
experiments. Values indicate significant (Student's t-test, p<
0.05 “P<0.01, " P<0. 001) differences between the NC value
and the correspondmg GTE-0 value.
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, GTW-0E.t} GTE-0°] &

2 & AR Frol Aol F
@ A% FE Slede AU % S A
Rov, n
SO ERE L]

ol A= GTE-0

=it Faf =CHEoll 2st A
qAAZE A Agute] A2 A F kS
= AXZ YA E7} A8t 523 proteasett 52

(b)

No. mean of activated macrophages w

o
o

35

30

25

20

(&)

o

TREEE R

AAE FHISH 3L A #5322 5] x4
ool A FTH31). e A|tolL} o] BAL e A7 5=
Aol A 7] 7}A] cytokines EH|ste] AAHNS =4
shal Al A ek fE o) w5 o)Al W zg-ol At
W, A E TZHoH}\ﬂ‘* A Aol As S LEAT
(32). A& ¥ } maCfODhage§ g4 3}04 TH

o] 59 2?} quﬂ‘?l%% 243 gl
IL-1, IL-6, IL-10, IL-12 ¥ TNF-a¢} &2 cytokines
*E’\Hﬂqf’— a2 ATH33).
HAdE oidoll o g oA Al B3t dld M E e
Eo] —r%xﬂ(specific receptor)ell ‘%} Q
ognition) ¥ HWA] w7 @t A ZHE| =
pattern recognition ¥A2 L& 7 A ”‘1} A3 dud=
HARES 7)ol A & ligandg IAE T+ A&
F2}o|t}(34). 53] A AH¥E+= toll-like receptor(TLR),
CD14, complement receptor 3(CR3),
ceptor, dectin—-1 % mannose receptor® 7 f35Fo] A&
7149 g =y deul Ay A3to] 7H53sth(35-37). ©]
E FEA @dste 4 A5 A U Asdgs
Fxsta Axpx oz & ol A iNOS(inducible nitric ox-
ide synthase) ¥ ROSe| AAtT} A% &7 F-2A2}2] HA}

o] &dst B vt cytokine] RIS R o]oj x|,
= 1:}0k6]- %l/ﬁ EI—HH X]A e e ,q]_\lj_g] E]—/J}:_ .2_7]_ =i

scavenger re-—

TC 5],

ol
o i o R

=2t Al fref vhdol 919k macrophage 273 5h&
n7g AAste]l gejq oz $Ed v 2443hd macro-

phage(Fig. 2A)E Al43ta 23S A& dubd o
2 A AEE ARl 93] Edste 49 Alxde By}
Z7Feta Aduid o s vra & o] HEE, M gAY
= (pseudo-leg)d] EE°] WolA| L o]E0°] glass ¥

Normal GTE-0 100 pg/mL

Fig. 2. Effect of GTE-0 from the pectinase-digests of mature tea leaves on activation of murine peritoneal macrophages (B) in
vitro and photograph images (A) of resident macrophages (a) and the macrophages (b) actlvated by GTE-0. Peritoneal macrophages
were harvested from thloglycollate (TG)-treated 6-week-old BALB/c mice. The cells (4% 10°/well) were plated in slide glass and
incubated for 30 min in 5% humidified CO, incubator. After incubating with a dose of 100 pg/mL GTE-0 for 48 h, slide glass
was fixed by Bouin's solution for 5 min and dyed by Giemsa strain for 2 h. The data were expressed as mean+SD of three separate
"P<0.05) difference between the Normal value and the corresponding

experiments. The value indicates a significant (Student's t-test,
GTE-0 value.
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$oll A 2 B A =(spreading) e S54& wHolvta &
A7 ATH19). %4 f2 Fa A2 g 100 pg/ml
=2 Aste] 44 A¥Fig. 2B) F-AE izl s
ok 25% o4 @A s AT F7t S AaE B F
R+, ©]F macrophage Wl EA31= 54 84

o 2117 A g WA st ot A=) uaka
w3 fol el AAE BYRE Selska olF oA
E #d Wy 24 182 Agsa

=Xt fell ZCHEC| macrophage XF=0f| 2|8t NO, ROS,

H.0. 4t 2o

NOE WhgAol &2 A gz T sz Ak
superoxide®] ]3] N3Oz, NOy, nitrite & nitrate 52| 24
3l nitrogen oxide®Z HFETH31). NO= NO A a4
(nitric oxide synthase, NOS)ol| o3& A¥ W< L-argi-
nine & ZH-E] whEolA W, A A FAE 913 endo-
thelial NOS(eNOS)2} neuronal NOS(nNOS), 454 214}

o] 93] A%+ inducible NOSGNOS)®E EFHTH(38).
E3] iNOS9| 2]& A4tbsE= NOE 9F- 258 49 3

AZFEH AAE Foldhes o T2 95 o, =&
A48 A A8 2 o 2R Aol = Aew dEA

ATH39).

ROSE Al Yol A AsksE EAZ A W2 nfolg]
7} WA 9 eREdo] HYYstd vt
WY A5-&S FEgtt 15 A E skt E(oxi-
dative burst)g BAAE AAS = b a4 gye=
A AI3ES] ROS AAE S7h= ol 2fgh &4 A 4;}71
Ae F8 7]7‘4‘3% AW 9TH40). 3 ROSE 1A
oAl dAAstE A wuE B uAd NEE AASE
A} T AE9 s A7 A9 d8-S Wolgitta B
Q"’ UTH41). ROS$}F t&o] thaAl27 @33t 7]
= g x A 3ketE Al HoOgp= AlFE 4H3}A stress=
Frabe, A3 ukS-ol A neutrophils 59 A7} ROSE
wo] AAEe] immunologic reactiong FaH3tlal W a1y

ATHA2). A AFAAE

T
(e}
=48

N

O

O

jﬂ

macrophage® hydrogen per-

a3 669
oxide A S717F T-celld} #AE arthritisE JAFo=2
A A7PHE S AE S AsskeE Aol YTkl HalEa
ATH43).
GTE-0& vt =2 218]38}9] macrophage A%<
NO A2bsS 5748 A7N(Table 2) BE sEoA] vzt
B} 98 Aiks S YERi e, 53] 1,000 mg/mLe]
2R 100 mg/mLY AEEoA thxTEt NO Ak
o] ¢ 109 A= 9313l th ROS9F Ho029] AiHe 25
GTE-0 1,000 mg/mL®] iLs o4 thA A X 25H ROS
¢} H:02 BAFE % EH o S7HA7]= Flo] g1
CHTable 2). o]e] A7 =HH e vf GTE-0& thA]
AZZFE NO, ROS ¥ Ho0:9 Ak fE3te HY7)s

]
O =

A slel 7133 7hsAde] Adsol FAHEU
=x F2ll ZCH=e| macrophage AI=0f| 2|8t cytokine
ik gy

IL-62 AT 222 &40 e WY Z27|ukgolA At
Hi F28 9kg v/l EE R -1, TNF-a 5l 23] IL-6
o FHAA wHo] ApFEo] GHAME, PAAE, THEAE
ol o8] A= FA 9F v 3 BE JAEE A
o2 dHFH oW (44), IL-12F LA ol XAAES st
NK cell &7ds}el] 23 #Hofste] gk &4 F=ol 4
ol cytokine .2 A F 3 Yr}(45). 3 TNF-a= HXE

ol osf AitE = 95 WA cytokine o & A H A
SO @EA Z8 -1 5 2L cytokined} BeH o7
Zh-gato] Fdo] e &0AA AAH o R FTF IAE
Frdat A AE 9% Y AFAAES FEAITAL B

5o ATH45).
GTE-09] A=l 93 macrophage? cytokine AAFS
n vitroolA &A% A3 (Fig. 3.) IL-6, IL-12 ¥ TNF-a

o] Arke FR38 T 1L-6(Fig. 3A)%} IL-12(Fig. 3B)<]
AS BE R Q9] QA S} 9REY, 59
100 mg/mL o]A}e] oMo B4 kATl LPS
o Fgsls e FAolleh E3 TNF-aFig. 30)¢] 49
F oE A AN SUF HEEJAA R, 100 mg/mL

Table 2. Effect of GTE-0 on production of nitric oxide (NO), reactive oxygen species (ROS), and hydrogen peroxide (H»O,) by

murine peritoneal macrophage cells

Sample" Concentration (pg/mL) NO” (uM) ROS” (RFU) H,0," (RFU)
NC 2.0+0.1” 562.042.0 112.7+3.1
PC 10 19.1£0.2 688.3+7.8 129.5+4.8

1 6.1£0.9" 614.7&:7.6:* 111.7£5.5

GTE-0 10 11.2i0.0::: 621.3+6.4" 112.0+10.4,

: 100 19.9£0.7 6353+11.7 142.0£14.0
1,000 16.6+0.5 827.3+3.1 200.7+5.8

NC: negative control (media), PC: positive control (lipopolysaccharide).

2)The level of NO in the supernatant was determined by Griess reagent.

YROS was measured by 2'-7'-dichlorofluorescein diacetate in the intracellular ROS.

4)The level of H,O, was determined by PMA methods as described in ‘Materials and Methods’.

The data were expressed as meantSD of three separate experiments. Values are significant (Student's t-test,

'P<0.05, "'P<0.01,

"P<0.001) differences between the Normal value and the corresponding GTE-0 value.
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Fig. 3. Effect of GTE-0 from the pectinase-digests of mature tea leaves on cytokme production such as IL-6 (A), IL-12 (B), and
TNF-a (C) by murine peritoneal macrophages. Peritoneal macrophages (2% 10°/well) were treated with various concentrations of
GTE-0 in 96-well plates for 24 h. The level of each cytokine in the supernatant on the cultures was determined by ELISA Kkits.
LPS, lipopolysaccharide from Escherichia coli O127:B8 was used as the positive control (PC) and media was used as the negative
control (NC). The data were expressed as mean+SD of three separate experiments.

9] % ool E GTE-09] Aatse] 43 F7149&
geld & Ut

= A lA GTE-0° 93 macrophage A4h& A= 3k
Az} A5 ol WAMEL it A Bl JE A5
A cytokineo. 2 7%= IL-63 TNF-a9] AAF ‘3% A 3E
A W gt A Bdo] JE IL-125 F935H
Arksle &Ado] 9lgol FE i GTE-0-2 AW
ool #-&3}+= macrophage & Aol AFgh tha A W]
4_0}01 &l Yo A cytokines FEAI7]E 7|

=i} &
2 A 3E 7<Le‘”L(phagocytom )
vAE Y Al 55 wolste F
(46). Phagocytosist= ® et
A HARoM = Fa3 9% ,
7kl ﬂoﬂ%go] o] #Aol| &S MRtk KAl
< &

(47). 55k YA Az e] &4
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Fig. 4. Effect of GTE-0 from the pectinase digests of mature
tea leaves on phagocytosis by murine perltoneal macrophages
in vitro. The culture supernatants (2 X 10 /well) and fluorescent
E. coli particle were incubated for 1 h and then added lysis
buffer. The data were expressed as mean+SD of three separate
experiments. Values are significant (Student's t-test, " P<0.01,

"P<0.001) differences between the Normal value and the corre-
sponding GTE-0 value.
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S &l 9, 3] @4 3% macrophages SHAE o]
21 9 HolE AT AY FHE = vk HaEIL it
(48). Eg macrophage™= AAEOIY A4 e 53 2

o] tpeFst AF=roli} cytokineEol 2]3) tumoricidal activ-
ity7} @435 = 3o g2 g UrH49). SEHAET | o
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Fig. 5. Effect of GTE-O from the pectinase-digests of mature
tea leaves on the cytolytic activity of murine peritoneal macro-
phages ex vivo. Macrophage-mediated cytotoxicity was de-
termined by using YAC-1 cells (effector cell (macrophage) and
target cell (YAC-1) of ratio, E/T ratio). Following incubation,
the culture supernatants were assayed with lactate dehydrogen-
ase (LDH) content. The data were expressed as meantSD of
three separate experiments. The value is a significant (Student's
t-test, P<0.05) difference between the not treated group (NT)
value and the corresponding GTE-0 value.
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