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The purpose of this study is to establish a screening system for traditional Chinese medicine herbs, which
may exert regulatory effects on immune and inflammatory responses. The scheme for the screening system
is to transient transfect reporter gene luciferase with 3x-NF-kB binding site into RAW 264.7 cells to test for
luciferase activity induced or suppressed by various traditional Chinese medicine herbs. The ethanol extract
of these traditional Chinese medicine herbs was further fractionated with hexane, ethyl acetate (EtOAc)
and water. The results showed that most of these three fractions of the traditional Chinese medicine herbs
suppressed luciferase activity through NF-«B luciferase activity in LPS/IFNy-activated RAW cells. EtOAc
fraction of Taxilli chinensis, Angelica sinensis decreased in NF-kB luciferase activity (p < 0.05). EtOAc
fraction of Hedyotis diffusa Willd. significantly decrease IL-6 production. Hexane fraction of Taxilli chinensis,
Jujubae fructus and EtOAc fraction of Angelica sinensis, Andrographis paniculata significantly decrease
NO secretion. Hexane fraction of Eucommia ulmodes Oliv., Taxilli chinensis, Jujubae fructus and EtOAc
fraction of Angelica sinensis, Jujubae fructus, Glycyrrhizae radix, Astragalus membranaceus (Fisch.) Bge.,
Taxilli chinensis, Ligustri lusidi fructus, Andrographis paniculata, Isatidis radix significantly decrease PGE;
secretion. Therefore these herbs with anti-inflammatory effect or immunomodulatory are worthy of further
study to investigate NF-kB on immune regulation.

Key words: Transfection, NF-xB, RAW264.7 cell, Traditional Chinese medicine herbs.
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|10 g herb/300 mL EtOH |

50°C, 3 h, 2 times l filtration, evaporation

| EtOH dry extract I

redissolved in 90%EtOH/H,0O
partition with Hexane

| Hexane fraction I ‘ 90% EtOH/H,0 fraction I

evaporation
redissolved in H,O

partition with EtOAc¢

| | 1
I EtOAc fraction l I Water fractionl

B — PR TSR AR
Fig. 1. The process of extraction in traditional Chinese
medicine herbs.
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RIF > FFHBHEITIL-6 ~ TNF-a ~ NO ~ PGE;
L EH RN o EYH A LI Dual-Glo™
Luciferase assay system (Promega Corp.,
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2-yl]1-2,5-diphenylterazolium bromide,
Thiazolyl blue, Sigma) Z tetrazoliumEz ] Er
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REREATHEE - LIPBST wash bufferdt » LL
LR G Z HARPLEE » 1 Ablocking buffer
200 uL/wellB300 uL/well » DLjk A JEHs 21
ZAEE s MER I E—/ R - DIPBST wash
bufferPtft - B A BRI B 2 B 4E 5 80 5F
HIEEAR100 wLl/well » JAZE R E —/NEE > LU
PBST wash bufferyt& > Ffll Abiotinylated
THRPTEE100 uL/well o FAEE N HE—E /)N
¥ DIPBST wash bufferit#k » il Aavidin-
peroxidasel00 uL/well » FAZE B [ E—/NF >
LAPBST wash buffer¥t#% » s A S E K FEL
20434% » DIELISA readerifll @ OG{E » DL RS
AL HE AR AR R TS IL-6, TNF-auZ IR -

7v > Nitricoxide NO) EEZHFE

JF B 19824 EGreenZ FE iU Griess< JiE
GO I 4> W & BAL S YR EENO,
NOs™ ~ NOLEANO » [A] b {1 I A% i BR 12 MR HYNO,
(nitrite) & & MRENOEK & - SLFEI6-well
plateZ™ 50 uL/wel 1HYFRFHIAR S B A4 A HE I B
NaNO; » SREEFRMI100 uL/wellfGriess reagent
(reagent A: 1% sulfanilamide/2.5% phosphoric



196  E{pELAFR i S I

acid, reagent B: 0.1% N-1-naphthylethylene
diamide dihydrochloride/2.5% phosphoric
acid, 1 : 1 mix) (Sigma) [ JfE 7143 $# %% > LIELISA
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plateEE&#Hgoat anti—-mouse 1gG Fc antibody#s
% Llwash bufferii ERIESHIE > INA K
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EA405 nmk Y E > AL APGEJE EE AL HEHE 47 - DL
*T%"PGEzZ()}%ExF °
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SD)F 1k o LLStudent’s t—testZK & ke b Al
M #H (LPS/IFN-y) Z BHE 7258 > p < 0.05 % H #
EE (< 0.05; " p<0.01;°p<0.00D) ; H
B9 43 1 LLPearson’ Correlation p < 0.057F §A
EAZRNE - #ET AT £R F SASHR 8 (SAS/STAT
version 8.2; SAS Institute, Cary, NC, USA) -

AN

R AR

— ~ p3xkB-LuciferasefE LR 2 BT

5T & 3x—xB binding site luciferase
B M E Y Rawil U AE MR A
W TG OER o 43 BILLLPS (100 ng/mL) &,
LPS/IFN-y (100 ng/mL, 1,000 units/mL) FI|35 > ]
idLuciferaseffiMh o A5 ANE —frx - BN
TRINLPS® & Luci feraself M #2415 + LPS/IFN-y
3 [ I - $fNF-xB-Luciferase activityZ
15 A1 A5 B0 R S TR O] 3 A PR m AT 465
% o KL A AN B v Py 28 158 L o R R
LPS/IFN-y «

MREEJ EE 96 455 45 B 55 4-5 1

[ DMEM
2222 LPS 100 ng/mL
I LPS 100 ng/mL +1FN-r 1000 unitsimL

NF-kB - Luciferase activity (fold)

DMEM medium LPS LPS/IFN-r
Mitogens

B FUHREEEGIIRAW 264. Tl fUNF-kB-
luciferase’H a2 H HAG MR 2%

Fig. 2. The NF-kB luciferase reporter plasmid was
transiently co-transfected into RAW 264.7
cells with the pRL-tk control plasmid and
then stimulated with mitogens. Each result
represents the mean + S.D. of data from three
independent experiments.
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J& ZE HUP EENF-«B luci ferased P # i 55 S %
N - AR IRREAEEMBEY - B
TEUEEE ~ SERTE ~ HFF Y ~ ERE - 220
SRR SR BHEEM 52 ~ HIESEEtOACEE AN & 43
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Traditional Chinese medicinal herbs

B = SRS P EINF-«B luciferase B TE EHIZ

Fig. 3. NF-«kB-transcriptional activity on LPS/IFN-y stimulated RAW 264.7 macrophage cells treated
with hexane, EtOAc and water fractions from ethanol extract of traditional Chinese medicine
herbs. Each result represents the mean + S.D. of data from three to five experiments. *, Difference
from the positive control (LPS/IFN-y) by Student’s t-test (p < 0.05).

FEY > (AR S AR FH 0 i e i RAWGH BNF - EFEBAS  SENER -

kB luciferase fi 7 i H I M 2k FE AR B Ay Shale® A" Wigefs » ERNFEIEW
FLEk A FHEEM EITE S 0 R ETETEH — M EEHE Y Malva parviflora®ZE 1 FIAE 5 L
gt 5 BEETFERC A At (2 28 2 1 A0 B R o Uik hexane ~ methanol ~ /KZHY » #E1T P58 K
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Ba o RS SR EURZE AR fhexane Y B A Ix
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HUY) 85 2 —/NFE 1R > LALPS/ TFN-y Bl v B 25 o
PRI RE R TL-65 & - 8E DU TL-643 98
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Table1l. The correlation between NF-
kB luciferase activity and pro-

inflammatory mediators secretion
from RAW264.7 cells

Mediators NF-kB Luciferase activity (fold)
r P
IL-6 (ng/mL) 0.48 0.019
NO (uM) 0.58 0.004
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By FREEER YIS LPS/IFN-yiE{ERAW264.7 cells/3IhIL-6.2 #28

Fig. 4. Effects of IL-6 secretion from LPS/IFN-y activated RAW264.7 cells treated with hexane, EtOAc
and water fractions from ethanol extract of traditional Chinese medicine herbs. Each result
represents the mean + S.D. of data from three to five experiments. *, Difference from the positive
control (LPS/IFN-y) was analyzed by Student’s t-test (p < 0.05). **, (p < 0.01).
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Fig. 5. Effects of TNF-a secretion from LPS/IFN-y activated RAW264.7 cells treated with hexane, EtOAc and water
fractions from ethanol extract of traditional Chinese medicine herbs. Each result represents the mean + S.D.
of data from three to five experiments. **, Difference from the positive control by Student’s t-test (p < 0.01).
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Fig. 6. Effects of NO secretion from LPS/IFN-y activated RAW264.7 cells treated with hexane, EtOAc and water
fractions from ethanol extract of traditional Chinese medicine herbs. Each result represents the mean = S.D.
of data from three to five experiments. *, Difference from the positive control by Student’s t-test (p < 0.05).

B PEEXESMELPS/ IFN-vE{L ZRAW
HBRE S INORY R &

T Y P Y N O 5 5 il 2 SR SR A T
b X R a5 8 — AL & & g (inducible

NOS, iNOS) - H mij & 20 5 #H it 33 32 A0 B i GHUEL
] > AIMAPKs ~ JAKDU R NF-«BEE7E & 5E
] B8 A i 350 38 B LP S 8 % 29 &1 35 38 i NOSHY 2%
B o [N TSRS B4 Fhexane ~ EtOAc ~
KGRy B SE R Y ES B — /N 1% 0 DALPS/



202 RMbEER RSOl FRNEME MREERL ERE 96 4F 26 45 55 4-5 1

14 7 o
=
e~

- Hexane fraction

EEER

12 { E # &
|[ZZ 3
[IITT #2 e

4
w

s [T ——

o, [T —
H

PR

B+
k)

Lps+IFN-r [
H
A—
—

PRL-tk+p3xkB [)

14 -

EtOACc fraction

12

10

—_
= T
3 l_
S =
-~ =
o =
= 6 =
&) =
=% =
47 =
2 1 =
0 L= — = =
==} FORETR AT 4k &
& z E W 4R
:: T R z%&?b
B —
2

14
Water fraction

4

12

10

%

& ¢y ([T —
H
TR —

o &l —

0 = a Z

o) # A= R 3% WS 7 & 4
= F #® EA 3 “ I
2 & A e £ & A
= ==

__', —

[~

=

Traditional Chinese medicinal herbs

-t HEEE A  YIELPS/IFN-vIG{ERAW264.7 cells/r W PGE,iZ 522

Fig. 7. Effects of PGE, secretion from LPS/IFN-y activated RAW264.7 cells treated with hexane,
EtOAc and water fractions from ethanol extract of traditional Chinese medicine herbs. Each
result represents the mean + S.D. of data from three to five experiments. *, Difference from the
positive control (LPS/IFN-y) by Student’s t-test (p < 0.05). **, p <0.01. #, p <0.001.
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