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Abstract

Acorns have been used as a traditional remed as well as food source. However, few studies on their immunomodulating
effects have been reported. In this study, the combined immunomodulative effect of a water extract of acorns was tested
on seven to eight weeks old mice(balb/c). The mice were fed ad libitum on a chow diet, and a water extract of the plant
mixture was orally administered every other day for four weeks at two different concentrations(50 and 500 mg/kg B.W.).
The production of cytokine(IL-1 3, IL-6, IL-2, IL-10, IFN- 7 ), secreted by macrophages stimulated with LPS or not, detected
by ELISA assay using cytokine kit. After 48 h of incubation with mitogen(ConA or LPS) ex vivo study showed that cytokine
(IL-1 B, IL-6, IL-2, IL-10, IFN- 7 ) was detected in both of the 50 and 500 mg/kg B.W. supplementation groups with LPS
stimulation. The results of this study may suggest that supplementation with acorn water extract increase immune function
by regulating cytokine production capacity by activated macrophages.
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A FA41& EXA7]11L, 57 np2 29229 NO A4S o
AAXNA HY 374 219 7HeAdS AAZE 27t ItkSun
JS 1996; Eun JS 5 1998). E3t A7} A717) vIAANZ 243}
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(Grand Island, NY, USA) A& ARSI, fetal bovine serum
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O(control) mg/kg b.w. 50 mg/kg bw. 500 mg/ke b.w.
=4 =4 n=4

Cytokine production
(IL-1 3, IL-6, IL-2, IL-10,
IFN-y ) by ELISA kit

Fig. 1. Study design of ex vivo experiment.
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1. EE2| 8 FEE 47 F0{7} AOIEFI2! 2|0 O]
A= A&k

TEY & FE2E2 A= kg & 50 mgkeg B.W.2} 500 mg/kg
BW.9 s G T3t npeaz2RE B dANZE
28 W ths E43E diAAl 27 s | IL-1 3, 1L-2,
L6, IFN- 7, IL-10] 2438 434, 2 28 o) of

ZTO2E LPS(IS pg/m) = A= tf 2 A 29 v 45
A S48 & o183k

1) IL-158 2HIZ

IL-1 3 (Interleukine-1 3)2] EH]%of tgt Z1}= Table 19|
UFEhiQIT). LPSZ Halshx] oke 72 500 mgke BW.(184.32+
1.04 pg/ml) F=oNA FoHoR 21015 EHFS B3
11, 50 mg’lkg BW. X0 A= 145+5.05 pg/mlZ =9tch LPS
228t Aol x= 50, 500 mgkg BW.2] Exoj|A Z+Z 41391+
12.76 pe/ml, 437.40+19.14 pg/mlE TR 332.67+2.41 pg/ml
of Hls FojHe g F2& FHFS EAHp<0.05). IL-15 &
Mol ojg Ak A AT 44 2 232 A7 2w
(Kim HS -5 2006)°| 4] 50 mgkg BW. s=A £d A3
ol= o o2 AH¥FE Bk IL-1-2 Th cello] 93t IL-2,
IL4, IFN-y 59 BH|&§ §=A]7|22 B 3= 7} pre B HXZ
TERE A&t DA FAA= Y3 FAlsH= DA
of 214 E+= Th cell FF3to] 283 o = o] 59 &3 ¢
FAE SAANT A 2B FEE2 1S B G
AN ZE S48t IL-1 58 S SAAHLEHN HY F
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Table 1. IL-1 3 production by activated peritoneal macro-
phages of mice orally administered with water extracts of
Acom for 4 weeks

o) WoHE A 137

a7t = AR AlmdEth

2) IL-2 MMk

Interlukine(IL-2)-2 Interferon- 7 (IFN- 7), tumor necrosis factor-
a(TNF- ) 53} &7 help T-1 cell(Th)of|l A Z++H5-/d(proin-
flammatory) AFO]E7FQIO 2 BRE | AFo] HAYAE A&
Z d8A JQed(Ryu HS 5 2006), IL-2 AL Table 29|
UER It LPSZ A 2|31A] 942 Z-¢- 50 mgkg B.W 5o
Al 14724284 pgmt= FoA o2 £ YAFS UERA|
koL, 500 mgkg BW BZo| A= 51.44422.6 pg/ml 2
oJZ 9] A}olS Btk LPS H7HA % 500 mgks BW. F&=
oA 78.7542.63 pg/mbR T ZH(45.78+35.6 pg/ml)ol] H|3f
FoHoR H& L2 AATE ot olajF A 2R
g FE&9 500 mgkg BW.9| F=oA W S axrt
92 7Fe e HolEth $2E W IL2 U IL4A%H 2L
Aol E7bele] HulE 2o 2 macrophage®] THA1ZHE
< FAAF T Budt A7 AT o5t By 2 29
Foq gt o A](128.042.3% =) th=of| H]8f thymocyte®] pro-
liferation®] §-2]& o2 Z7}3}thPark JK 5 1989).

3) IL-6 2H|2¢

IL-6(Interleukine-6) HH|%F ZI}= Table 3o RN AT
LPSZ A 2]3}%| 9 A% 50 mgkg BW.Q] B o)A 339.03+
11.25 pgmlE TR 208.34+7.61 pgml BTt GolFoz o
BojERe HoFQlal, 500 mgks BW. FEOAE 44622+
7491 pgmlE GolFo g &2 HH|L%S HATHp<0.05). LPS

A7FAloll= 50 mgkg B.W.2} 500 mg/kg BW. 7 &= R0l A
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Table 2. IL-2 production by activated peritoneal macro-
phages of mice orally administered with water extracts of
Acom for 4 weeks

IL-18 production(pg/mf)"

IL-2 production (pg/m)"

Conc. Conc.
(mg/kg b.w.) without mitogen LPS treated (mg’kg b.w.) without mitogen LPS treated
0 107.89+0.77°% 332,67+ 2.41° 0 14.1549.04"2% 45.79+35.6°
50 145 +5.05° 413.91£12.76° 50 14.7242.84° 13.0240.56™
500 184.32+1.04° 437.40+19.14° 500 51.44422.6" 78.7542.63"

b Macrophages were incubated with or without(control) mixture
water extracts for 48 h.

* The data present the mean valuestS.D. n=4 The different letters
(a, b, ¢) within every mitogen groups are significantly different
from each other at @=0.05 as determined by Duncan's multiple
range test(a>b>c).

? The cytokine concentrations were determined by triplicates cultured

supernatant cells and values are mean+S.D.

b Macrophages were incubated with or without(control) mixture
water extracts for 48 h.

? The data present the mean values+S.D. n=4 The different letters
(a, b, ¢) within every mitogen groups are significantly different
from each other at @=0.05 as determined by Duncan's multiple
range test(a>b>c).

? The cytokine concentrations were determined by triplicates cultured

supernatant cells and values are mean+S.D.
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Table 3. IL-6 production by activated peritoneal macro-
phages of mice orally administered with water extracts of
Acom for 4 weeks
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Table 4. IFN- 7 production by activated peritoneal macro-
phages of mice orally administered with water extracts of
Acom for 4 weeks

IL-6 production (pg/m{)”

IFN-y production (pg/m{)”

Conc. Conc.
(mg/kg b.w.) without mitogen LPS treated (mg’kg b.w.) without mitogen LPS treated
0 208.34+ 7.61°%% 671.07£12.52° 0 31.01+12.82%% 189.43+81.48°
50 339.03+11.25" 778.80+ 4.13° 50 98.1 + 2.85° 278.93+18.35°
500 446.22+74.91° 953.60+87.64" 500 118.76+ 3.18° 386.77+ 3.22°

K Macrophages were incubated with or without(control) mixture
water extracts for 48 h.

% The data present the mean valuestS.D. n=4 The different letters
(a, b, ¢) within every mitogen groups are significantly different from
cach other at @=0.05 as determined by Duncan's multiple range
test(a>b>c).

? The cytokine concentrations were determined by triplicates cultured

supernatant cells and values are meantS.D.

ZF7} 778.80+4.13 pg/ml, 953.60+87.6 pg/mlE TR 671.07+
12.52 pg/mie] Hl3] MR =2 -6 HHl5S EHct
(p<0.05). IL-6 E1]zF] thgt A7) Aot A7 Ryu HS 5
2007) 228 25 AT Eof AF 50, 500 mgkg BW. 5%
oA Ao & HHlFS Bl A} fAlSIE 2
Aol A AR L 500 mgkg BW. FE=oA {24
08 F2 HHFS B A% 23 FojFo] o A+ A
7} 9em, 50 mgkg BW. 3EdolA & 535 HoE 4
2= X 8 FEES 4T FoRyu HS 5 2004)9F 5
7](Park HA 2003) B $&89] H$7t stk debA =Eg
E FE2EC] vpe2 B dAAEZE AT A IL-69] &
HIE SN EN HY7s S0 anyes 283
7Fe/dol g ALE AlmHTh

4) IFN-7 2|2

IFN- 7 (Interferon- 7 ) E-H]ZF-2 Table 4] LEF SiTh LPS
2 AR =2 74 50, 500 mgks BW. FEo|A] 22k 98,81+
2.85 pe/ml, 118.7643.18 pe/ml@ thRH(31.02£12.82 pg/ml)k
o fFojFor & AAHS HHA, LPS Ao o7t A
50 mgkg B.W.ollA] 278.93£18.35 pg/ml, 500 mg/kg B.W.o|A]
386.77£3.22 pg/ml 2 ZRFRET} & BulLsS Beon E
3] 500 mgkg BWe| A9 =& HAASS Bt o= T8
© 258 Forh 259 BY A3 Wl B H1412
7Hee BolFe Aotk B AF AFEAet 2ol
EH AL A= 50 mgkg B.W.9] ==X} 500 mgks B.W.2]
FEA & HAAZ BHEHRE Yo ol EEF
9] A 500 mgkg BW.9] FZoA a7} & 7Fe 3= Al

b Macrophages were incubated with or without(control) mixture
water extracts for 48 h.

* The data present the mean valuestS.D. n=4 The different letters
(a, b, c¢) within every mitogen groups are significantly different
from each other at @=0.05 as determined by Duncan's multiple
range test(a>b>c).

? The cytokine concentrations were determined by triplicates cultured

supernatant cells and values are meantS.D.

AlBkaL §lek IFN- 7 = Thioll A A== A5t E5-(proin-
flammatory) AFe]E7}Q1 S 2 (Kim SH 2003), IL-109] AL
AA|EH= Afo|EFfel o2 A QItRammuns Z 5 2000).

5) IL-10 A4M2F

IL-102 Help T-2 cell(Thy) N34 YALE Alo]E7}¢l o
2 Thi(IL-1 3, IL-6, TNF- @)2] Ato]|E7}Q1 AAHS A 2 o
2 24sto] oy 711 454 ARIEAI] Y #3& =
Aotz Ao 2 dA ok S TNF-«, IL-6, IFN- 7 & 2+
< A5 954 (pro-inflammatory) Ato]|E7FQIE ] T 2]
= 0] IL-107} 2+ 8} =4 (anti-inflammatory) A}o| EFFQIS
I FFS & o|FA] FHA HH w9 A2 A FF
L A= B 117h QJthClerici M S 1994). IL-10 A AJ 52
A= Table 59F o] LPS2 A 3R] oF2 79 50 mg/ke
B.W. 5ol A 489.26+38.34 pg/mlZ R ETH K} =2
AL BA T, 500 mgkg BW 529 H< 1,220.56+70.59
pymE FH O =2 AYFS YER T LPS H7HA|
o= 500 mg/kg BW. HE Lol A 1,275.46+51.08 pg/ml = Tf
Z3(414.35£7.05 pg/ml)o] ¥]F] GolHoF =2 [L-10 A
TS Hoh o] o] IL-10 Afo]E713] ARpoA= thE
AT G348 AolEFRRIY Aol ¥R nEAS
A7VeHA] G2 ALol= HwA & EHleS Bo ol &
g Bo7t AT ARIEFRICE stog S 7
A8 3k 716 st AL R Atmdtt olg A+ Axt
= Y& AS39E o IL-2, IL-6, IFN-y Fo] Ho] 44
Eo] Hek-g-o] F7HE AL o] IL-109] /o] §A S7}
StEA AtdE WIS 2ET 5 e Ao = Azt
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Table 5. IL-10 production by activated peritoneal macro-
phages of mice orally administered with water extracts of
Acom for 4 weeks

IL-10 production (pg/ml)"”

Conc.
(mg’kg b.w.) without mitogen LPS treated
0 157.84+ 7.04YY 41434+ 7.05°
50 489.26438.34° 022.93+59.38°
500 1,220.56+70.59° 1,275.46+£51.08°

K Macrophages were incubated with or without(control) mixture
water extracts for 48 h.

* The data present the mean values+S.D. n=4 The different letters
(a, b, ¢) within every mitogen groups are significantly different
from each other at @=0.05 as determined by Duncan's multiple
range test(a>b>c).

? The cytokine concentrations were determined by triplicates cultured
supernatant cells and values are meantS.D.

wtebA] IL-109] ATE B3 TEe 2520 QRRRE g
A AFA ATLZA Ao E7RIT 9% Ao E7}IZEe]
FFL 2485t HYES uEsi Ao AlRHr) oA}
9 A3 =B FEEE uhgAo) B BASIEE FE &
AgtE B ANZA AZA Aro|EFFS] IL-13, IL-2,
IL-6, IFN- 7, IL-10i28] o] 2E =0, =E] F&= 47
o WAL BAH o2 AT ekt 9% 3 Y
Al mEE FE=o] AN Z] SAstef st HH7]
5S PYAL Aoz Jget

OOk Ol 7&%

-’ X

A Y(ex vivo) AZNAN ZEZ S & FEES 457 F
A2 upeA FH= ke F 0, 50, 500 mgkg BW.o] =2 npe
20 A Fojgh & LPSof oJ3f E493td B tf2 M 27t
H|sle g2A Alo|EFIQl IL-1 43, IL-2, IL-6, IFN-7, IL-10
o] TS St 1 2 =EY B FEE2 LPSE

A3 o2 79 502 500 mg/kg BW. oA tj2
2 31, £3] 500 mgkg BW. %0

A FoHor w2 A %*47% Heloh IL-109] 732
ng/kg B.W.2} 500 mg/kg BW. & 5% HEo|A] LPSZ A=
317 g2 Ao 2 FAATNE BTG, ol &
B RVl FETA APIETRIC R stogd A4S &
A8HA 3H= TS HoFE A2 ARHL
ojate] ATt mEY TET 2EE9] Alo|El IL-14,
IL-2, IL-6, IFN-7, IL-10 A4 &3 500 mgkg BW. H%
FoA] Ao WA N2g He 7R Fo7]5E F

o
Ha) & 2405

EE8] 2589

HAAZ 24 139

AN FeAel g Ao AnH oldd A7dNE
sz goz mEe olg3t 7154 AF A 712 A
ARE BEH/E ZgaE

Aol 2

2 A= 20003 = A et i dtelof o8] 3
g Aol o]o] ZA=EHYTh
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