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Effects of Dangguijakyak-san Extract on Nitric Oxide Production and
Cytokine Gene Expression in RAW 264.7 Macrophages Cell
Sang Woo Shin, Young Sun Lee, Jong Hyun Park, Taeg Kyu Kwon', Seong Il Suh', Young Kyu Kwon?

Department of Pathology, College of Oriental Medicine, Daegu Haany University,
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The present study was conducted to evaluate the immunomodulatory effects of Dangguijakyak-san(& 5= % 5().

Korean J. QOriental Physiology & Pathology 18(5): 1443~ 1448, 2004

We investigated the effects of cell proliferation in mouse spleen cell and RAW 264.7 macrophages cells.
Dangguijakyak-san enhanced mitogenic activity in the dose-response manner in mouse spleen cells and RAW 264.7
macrophages cells. In nitric oxide (NO) synthesis and iNOS mRNA expression by Dangguijakyak-san, Dangguijakyak-
san alone had an effect on NO synthesis and INOS mRNA expression in RAW 264.7 cells. NO production and iNOS
mRNA expression which is excessively induced by LPS decreased after treatment of Dangguijakyak-san. The
expressions of cytokine gene by Dangguijakyak-san investigated using reverse transcription polymerase chain reaction
(RT-PCR). In RT-PCR, IL-1qa, IL-1B and IL-6 mRNA expressions induced in Dangguijakyak-san-treated RAW 264.7
cells. These data indicate that 1) Dangguijakyak-san can modulate various immune response and 2) the
immunomodulatory effects of Dangguijakyak-san may be, in part, associated with the regulation of NO synthesis, the
expressions of these cytokine as well as the mitogenic effect on spleen cells and macrophages cells.
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Table 1. Composition of Dangguijakyak-san(DGJYS)

Orenta Cruge
Drug
=R PALON'A BADIX ALBA  Paeonia ‘actfora PALL. 10

Crude Dug Scentific name Doselg)

I CND! R-ZOMA  Coidwm ofcnae MAKING 6
- QAT S BeTOM Asma pantagc-aquatica

A ALSVATS 3ZOVA o orentae SAMJELS O

% ANGEL CAAE GGANTIS Angeica gigas NAKAI 3

%% PORIA Poria cccos WOLF 3

ATRACTY_ODiS - o
B VACAOCROCEPraLap Aacioces Tacocenhal g
R4 Z0VA -

Toa_amount 31
7] Mgl THokE 2 B 62ge ERS 1200nE H7I5h
o 24171 &9 SRol] AY 70miE SEGKICE FE 492 Y
T AAZEF 0185l0] 1K o 2iSH Bh2 3,000 rpmiloilA] 15537 & i

Sy HAIBI BN AFSH k2 olF 1.2ume} 045me
membrane filter(Milipore Co., USA)E BRESIO] RS

%28 g Y= 24 ICR 712AE
(Fie: Wl 2UARRE UG dFBARL Dol

3. M ZEF wHef

DR~ AL E A ZEFO] RAW 2647 A ZFE ATCCEZE
B 2oF wol 2 mM glutamine¢] 3% DMEM sHZ|of] 5%
FBS, 100 U/m¢ penicillin-streptomycing & 713} viA oA wied
sl Agol ALESIint

g o F2

}911*/} Slide glass§ RTEA ARSI g vE AE
I % 47, HBSS (GibcoBRL, NY, US.A)) RO & 23] Al
A5 ACK lysis 89g rigld HET8 2495 88
2171 %, RPMI 1640 (GibcoBRL, NY, US.A.) vAXI & & H T
MAES £ 10% FBSZF A7HEl RPMI 1640 v Aol 257 A1%
o}t 98NS F510] 04% tryphan blue G4 Mo S8 &

4 +8 FF5Hd

ATALTE o831 Mol Q= HIE HE
g

5. UJARE 2 RAW 2647 thAlME SAls A

D}RA HIEA ESF RAW 264.7 THAIM EE 2x10°/100 pf Al
7 A MEZSLE RA6K flat bottomed 96 well culture
plate®] 7t welloll 858} Thg ol7ldl AIEE sTEE 71}
of, Z80] 100 w7} A 2F35IH 37C, 5% CO, ul @F7)ol
ol 48217} widsiact. datd B4sE 5867 ¢
A O 2= PromegaAlQ] CellTiter 9%6® AQueous One
Solution Cell Proliferation Assay kit AME3Hd £8 319
oA 71e3hE skl 100 pioll A1CkE 20 w7 =
37T, 5% CO; uied71ol o 14171 308 ufkst & ELISA reader
490 nmoii4] EFEIC) datt B4 A= 48wy (Ed
O.D) - (Htbackground O.D):SD) HLE FAIGKHTE

6. Nitrite assay

RAW 2647 M EFZHE] WAE nitric oxide (NO)9 2
A BRI Zoll IG5 NO2-9) HENZA] Griess A2+ 0]
6l S5t TS AEoH A2l A4S 100 «
S} GriessAl9F (1% sulfanilamide in 5% phosphoric acid + 1%
a-naphthylamide in H,0) 100 & E31510] 96well platesojA]
1052 =0 Hk2A]7] % 540 nmollA] ELISA readerZ 3L E
A9 NO2-9] =5 = sodium nitrateZ 3|45l T

ok 3 Mg AT

i Jl)l'

W
H

>=
[

il
Ftl

- 1444 -



ERASERC] R4 AN ZFY NO Y

7. RT-PCR (@FA} £8tE4 G4HIS)

RNAEZ]= TRIzolE 0|83l 2
oHH, BIEAI ZollA RNAE E2l5H]
F PBSE B|ZHMEE 33 MA & TRIzol 900 & HI6l
A3} Al d7lol SEEEE 100 ®E €l 1587 ol
AR AlZch I & 47, 12,000 rpmoilA] 1587 94 5-316}04

2lsloict. kA 49
2310 0.1% DEPC7} 7}

&g ZAEA Hot §_ EEkg} isopropanolE &7}5KA -
0CollA} 458 RS & AR5k, 70% DEPC- oﬂaa 2 13)

l
AEIrk RNAE A 204 ‘_5/\] 7 & DEPC/Y HIVE S84
o AXZF 5]41E10] spectrophotometerdl A L& ZAAEBINICEH
5x RT buffer 2 uf, 10 mM dATP 0.25 40, 10 mM dGTP 0.25 4,
10 mM dTTP 025 g2, 10 mM dCTP 0.25 i, MMLV reverse
transcriptase (200 U/uf) 0.25 48, RNase inhibitor (28 U/ uf)
0.25 w0, 50 uM oligo dT primer 0.5 xf, DEPC-DW 4 uE PCR
tubeo)) o] RT-mixtureE =11 &17]0] total RNAE H 715193
tl o] AlE¥E PCR machine (PTC-100TM Programmable
Thermal Controllar; MJResearch, Inc.)oll @& 42TollA] 6027}
gATIol dHEA HISE AEIIITE
PCRE HA] 10x PCR buffer 3 4, 25 mM MgCl, 1.8 4, 10
mM dATP 03 g, 10 mM dGTP 0.3 1, 10 mM dTTP 0.3 w,
10 mM dCTP 0.3 gf, 50 uM sense %!
Taq polymerase (5 U/ ut, Promega Co.) 025 (&
710l DW.E dof #&

] antisense primer 0.25 i,
Zekoha, o
galzko] 20 ¥ A 54 PCR mixture

Z 059tk PCR mixtureZ PCR tubeo] B &7)of SAA}
HI2E 5 (s W1 ¢ 5 PCR machineol] Eoi ©}E29] =4
OF PCRE ARSI PCR 2H22 94T 327} 1 cycle Y12
%, 94 45%, 57T 45%, 72T 45% 7&35 cycles BF2A1710M, 7

2To|A] 1087} extensionS A5 & ¥l2Z2 AZAHCL B=
B AHE2 12% agarose geloﬂ 7] WE sl UV

&3] DNA bandE #1519 EL RT-PCRoY
AHESH primer= (F)810] 2L10R} (Bioneer Co. Choongbook) off
QF sl 51 0m, 7t primer?] @71XLEE Table 29} ZT)h

transilluminaterZ 0]

Table 2. Primer sequence used for detection of cytokine and
inflammatory related gene expression

Oligonuc.eotide sequencs
5-CCA CCC AGA AGA CTG TGG ATG GC-3

G3PD- 5-CAT GTA GGC CAT GAG GTC CAC CACS
_48 5-CAC TAT CTC AGC ACC ACT TG-3
- 5-CTG GAA GTC TGT CAT AGA GG-¥
g 5-CCG TGG ACC TTC CAG GAT GA3
- 5-GAT CCA CAG TCT CCA GCT GC-3
6 5 -AGA GGA GAC TTC ACA GAG GA-3 '
5" -ATC TCT CTG AAG GAC TCT GG3'

Gv-CSF 5GGA TGT GGC TGC AGA ATT TAC TT-3

W 5-TCA TTT TG GAC 1GG TTT TTT GCA3
NOS 5-GAC AAG CTG CAT GTG ACA TC-3

5-GCT GGT AGG TTC CTG T1G T71-3
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Fig. 1. Dose response of Dangguijakyak-san(DGJYS) on the
proliferation of mouse spleen cell. Mouse spleen cells (2x106 cells/ml) were
cultured with several concentration (0, 1, 10, 100 ui/ml) of Dangguyakyak-san for
48hr. Control group was incubated with RPMI1640 medium only. Resulls are
expressed as mean+S.D In triplicate cultures. Different letter on the top of the line
‘ndicates significant diffarence (p<0.05).
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Fig. 2. Dose response of Dangguuakyak -san(DGJYS) on the
proliferation of RAW 264.7 cells. RAW 264.7 cells were cultured with several
concentration of Dangguijakyak-san for 48 hr. Control group was incubated with
DMEM only. Results are exoressed as mean+SD. In triplicate cultures.
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Fig 3. Dose-dependent effect of Dangguijakyak-san(DGJYS) on NO
synthesis in RAW 264.7 cells. The cells were ‘nousatea with 1wl /ml to 100
ul ™1 =S for 24 n. NO synthess was determined by measu'ing accumulaton of
nite 1 tne incubation mea u™. Tne gata present the means for triplcate, and the
tars represent the standard devalm_ *p{G.05 cempared with untreated samples.
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Fig. 4. Effect of Dangguijakyak-san(DGJYS) on NO production by
LPS-stimulated RAW 264.7 cells. RAW 264.7 cells were ~cubated wih or
wirout Toopolysaccharde (LPS ¥ wg/nl) for 24 hr in the presence of absence
ot =S at 'ndcated doses. The a~cunt ¢f NO released by cells was measured
cy e methed of Gress. Data are meanzSD. of three ndependent experiments
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Fig. 5. Time kinetics of Dangguijakyak-san(DGJYS) on NO synthesis
in RAW 264.7 cells. The cells were incubated with 100 «l/ml HSD for various
time points (1, 4 8 12, 24 hr) in the presence or absence of 1 wg/ml LPS, NO

synthesis was determined by measuring accumulation of nitrite in the incubation
medium. The data present the means for triplicate.
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Fig. 6. Inhibition of INOS mRNA expression by Dangguijakyak-
san(DGJYS) in LPS-stimulated RAW 264.7 cells. RAW 264.7 cells were
stimulated with 1 we/ml LPS in the presence or absence of various concentrations
of HSD for 24 hr. Total RNA was prepared, and iINOS mRNA was analyzed by
RT-PCR. G3PDH was used as control genes.
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Fig. 7. Cytokine gene expression in RAW 264.7 cells by
Dangguijakyak-san(DGJYS). RAW 2647 celis were stimulated with various
amount of HSD for 24 hr. Total RNA was prepared from each sample and RT-PCR
were performed as described in matenals and methods. G3PDH was used as
cortrol genes.
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