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Effects of Quercus dentata and Quercus acutissima Extracts on the
Activations of Macrophage RAW264.7 Primed with IFN-y
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ABSTRACT

Objectives : The effects of methanol extracts from the cortex of Quercus dentata Thunb. and Quercus
acutissima Carruth. on the activation of macrophage were examined.

Methods : Methanol extracts of Quercus dentata (QD)) and Quercus acutissima (QA) were applied to cell
line RAW264.7 (macrophage), and their effects were examined.

Results : 1. Extracts from QD and QA had no specific influence on the cell growth.

2. Extracts from QD and QA did not activate macrophage independently, but the addition of IFN-¥%
facilitated the generation of macrophage’s nitric oxide(NO).

3. QD and QA extracts increased the manifestation of INOS gene, when macrophage was activated by
IFN-y

4. QD and QA extracts increased the manifestation of TNF-a in macrophage, which took 2 hours,

5. QD and QA extracts increased the generation of PGE; in macrophage.

Conelusion : QD and QA activate macrophage in the presence of IFN-y. After activation is primarily
facilated by [FN-y, it works on macrophage secondarily for the manifestation of INOS gene and for the
generation of TNF-a.
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Fig. 1 The effects of Q dentata extract{QD) on the growth rate of
cultured macrophage cell line, RAW264.7, for 4 hrs.
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Fig. 2 The effects of @ dentata extract(QD) on the growth rate of
cultured macrophage cell line, RAW264.7, for 8 hrs.
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Tig. 3 The effects of @ acutissima extracl{QA) on the growth rate
of cultured macrophage cell line, RAW264.7, for 4 hrs.
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Tig. 4 The effects of @ acutissima extract{QA) on the growth rate
of cultured macrophage cell line, RAW264.7, for 8 hrs.

3. IFN-ye] NO Aol 3 o3¢

AN ERAWHANE 2417 v F818S o, IFN-y
2 Ag7E FAEA g UzFY NO HAHS
2841033 uM/mL oo, #iE FE 100 wol
H7be Al 270054, #il F5E3 IFN-%(10
unit/mL)7F A B Aol 5501112, B
FZE 100 wol #/tg ASdE 2754051, 285l
BAKE FEE3 IN-y71 3 3718 Bede A



Wil Mok 2380 AME RAW264.7 BA3tell ol 4% 93

~

35l NO o] 4304001 uM/mL oIkt
138198 o, [FN-y7} & 37hke ZASelwt of &
& %o NO7F AAEer, 1 Adue F& #ik
220 ogME NO Aol HABAI(p<0.0D),
AL 2289 YHME 98 8 NO H49%F
o] Z7+E A tHp<0.06)(Fig. o).

ojhzr e Autel| we} o] %) AYPlE polymixin
B(100 U/mL) 2 IFN-y(10 U/mL)E #3718 e
A AXEHA .

o

NO content (UM/mL}

ab
Samples

Fig. 5 The effects of Q detatalQD) extract, Q. aculissima extract
(QA) extract, and interferon-y on the production of NO in cultured
macrophage cell line, RAW264.7, for 24 hrs.

~QD : 100 we/mL of QD extract was added to medium

~QD+IFND : QD extract(100 ug/mL) and interferon-y(10U/mL)
were added to medium

-QA : 100 we/mL of QA extract was added to medium

-QA+IFND : QA extract(l00 we/ml) and interferon-¥(10U/mL)

were  added to medium

* p<0.06, ** p<001 significantly different from control group.
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Fig. 6 The increasing patterns of NO contents produced by
macrophage. The macropharges was cultured with Q dentatalQD)
in presence of Polymixin B(100 U/ml.) and TFN-y(10 U/mL).
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Fig. 7 Dose-dependent effects of Q. detata extract(QD) on NO

production by RAW2647 cells. All media contained the LPS
inhibitor Polymyxin B(100 U/mL) and IFN-¥(10 U/mL). 3-100 we
/ml. of QD was added to the media, and the cells were incubated
for 24 hrs.

¥ p<0.05, ** p<0.01 significantly different from control group.
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Fig. 8 The increasing patterns of NO contents produced by
macrophage. The macropharges was cultured with @ acutissima
extract{QA) in presence of Polymixin B(100 U/mL) and IFN-y(10
U/mL).
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Fig. 9 Dose-dependent effects of Q. acutissima extract(QA) on NO
production in RAW264.7 cells. All media contained the LPS inhibitor
Polymyxin B(100 U/mL) and IFN-¥(10 U/mL). 3-100 we/ml of QA

was added to the media, and the cells were incubated for 24 hrs,
* p<0.06, ** p<0.01 significantly different from control group.

6. #iEk F2E2 INOS Ldoll HE o3

iNOS gene® F43HA WA= LPSU we
/mLYE #7153 A& positive control® &t INOS
gene} WEE HABIYTHIst lane from left in Fig.
10). LPS #7}+& LPS inhibitor?l Polymixin BE
A7t gsken, uvwz] AFPwtdle Polymixin
B(100 U/mL) 2 IFN-y(10 U/mL)E 37}t

HWE 322582 3 10, 30, 100 w/mLe] F52 3
78t Northern blotting Analysis W22 iNOS
gene®| HEHFES HARR A, W FEEC] FVtd
A¥ole 3 w/mLeZRE 100 w/mL7HA H7HE
o] Z7Hgel we} iNOS gene?| HdHFL HA A
%34 rKFig. 10 upper).

T3 HE FEE H/EER gREAT] oE w
HAFS AARE A 1 AL 9 2 A1 Az A
Foll= INOS gene W Fo] &80 A=A g
(lane 0 in Fig. 10) iz ddZFe] Ao Fds}
ol 4 A 2 8 AT WA 7 Aol oo
o] HASA A3t} (Fig. 10 below).

INOS

. P-actla

LPS xgfml)
QO xgfml.)

IiNOS

S-actia

LPS (1l mg/fmb)
QRO00 xgf i)
Timel(h)

Fig. 10 Effects of @ dentata extract{QD) on INOS mRNA
expression in RAW264.7 cells. The media contained the LPS
inhibitor Polymyxin B(100 U/mL) and 10 U/mL IFN-¥, but the
medium for LPS-added test group contained only IFN-y.

~(upper) Dose-dependent effects of QD

~(below) Time-dependent effects of QD(100 wg/mL)
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Fig. 11 Effects of Q acutissima cxtract{QA) on INOS mRNA
expression in RAW2647 cells. The media contained the LPS
inhibitor Polymyxin B(100 U/mL) and 10 U/mL IFN-y, but The
medium for LPS-added test group contained only IFN-y.

={upper)  Dose-dependent effects of QA
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Fig. 12 Effects of @ dentata extrac(QD) on TNF-o mRNA
expression in RAW2647 cells. The media contained the LPS
inhibitor Polymyxin B(100 U/mL) and 10 U/mL IFN-y, but The
medium for LPS-added test group contained only IFN-y.

-(upper) Dose-dependent effects of QD

-(below) Time-dependent cffects of QD100 we/mL)
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Fig. 13 Effects of @ acutissima extrac{@QA) on TNF-o mRNA
expression in RAW264.7 cells. The media contained the LPS
inhibitor Polymyxin B(100 U/mL) and 10 U/mL IFN-y, but The
medium for LPS-added test group contained only IFN-y.
—(upper)  Dose-dependent effects of QA
-(below) Time-dependent effects of QA(100 wg/mL)
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(p<0.01)(Fig. 14).
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Fig. 14 Dose-dependent effects of Q. detata extract(QD) on
prostaglandin E2(PGE2) by RAW264.7 cells. All media contained the
LPS inhibitor Polymyxin B(100 U/mL) and IFN-¥(10 U/mL). 3-100
ue/mL of QD was added to the media, and the cells were incubated
for 24 hrs.

** p<0.01 significantly different from control group,
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tHFig. 15).

o o Mo

=3
=
o
T
&

PGE, (pg/mL)

QA (®/mL)

Tig. 15 Dosc-dependent effects of Q. acutissima extract(QA) on
PGE: by RAW2647 cells. All media contained the LPS inhibitor
Polymyxin B(100 U/mL) and IFN-¥(10 U/mL). 3-100 w/mL of QD
was added to the media, and the cells were incubated for 24 hrs.

** p<0.01 significantly different from control group.
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