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ABSTRACT

Anti-inflammatory Effects of Salvia Miltiorrhizae Radix Water Extract in
RAW 264.7 Cells and Mouse Induced by Lipopolysaccharide

Gun-Hee Kim, Ka-Kyung Hong, Han-Baek Cho,
Chang-Min Choi, Song-Baek Kim
Dept. of Korean Gynecology and Obstetrics, College of Korean Medicine,
Wonkwang University

Objectives: This study was performed to identify the anti-inflammatory effects
offSa]Via miltiorrhizae radix Water extract (SMW) on lipopolysaccharide (LPS) induced
inflammation.

Methods: RAW 264.7 cells were treated with 500 ng/ml of LPS. SMW (0.1, 0.25,
0.5 mg/ml) was treated 1 h prior to LPS. Cell viability was measured by MTT assay.
Levels of nitric oxide (NO) were measured with Griess reagent and pro-inflammatory
cytokines were measured by enzyme-linked immunosorbent assay (ELISA) and
real-time polymerase chain reaction (PCR). We also examined molecular mechanisms
such as mitogen-activated protein kinases (MAPKs) and nuclear factor-kappa B
(NF-kB) activation by western blot. In addition, we observed mice survival rate
after LPS and examined their cytokine levels of serum and liver tissue.

Results: SMW itself did not have cytotoxic effects in RAW 264.7 cells less than
0.5 mg/ml. SMW treatment inhibited the production of NO, and interleukin (IL)-1B3
which is pro-inflammatory cytokine. And SMW treatment inhibited the LPS-induced
activation of MAPKs such as extracellular signal-regulated kinasel/2 (ERK1/2),
p38 kinases (p38), c-Jun NH2-terminal kinase (JNK) and NF-kB. In addition, it
also showed reducing the level of IL-10 on the serum and liver tissue of mice. Also,
death of LPS-induced mice was inhibited by SMW.

Conclusions: The result suggests that treatment of SMW could reduce the
LPS-induced inflammation. Thereby, SMW could be used as a protective agent
against inflammation. Also, this study could give a clinical basis that SMW could
be a drug or agent to prevent inflammatory diseases.

Key Words: Salvia miltiorrhiza radix, RAW 264.7 Cell, Lipopolysaccharide (LPS),
Cytokine, Inflammation
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Table 1. The Primer of IL-18, IL-6 and TNF-a

Gene Primer
5 -TTG ACG GAC CCC AAA AGA T-37 (forward)
IL-18 5" -GAA GCT GGA TGC TCT CAT CTG-3 "  (reverse)
universal probe, M15131.1V (probe)
5" -TTC ATT CTC TTT GCT CTT GAA TTA GA-3  (forward)
1L-6 5" -GTC TGA CCT TTA GCT TCA AAT CCT-3 ' (reverse)
universal probe, M20572.1V (probe)
5 -TCT CTT CAA GGG ACA AGG CTG-3’ (forward)
TNF-a 5" -ATA GCA AAT CGG CTG ACG GT-3 ' (reverse)
5 -CCC GAC TAC GTG CTC CTC ACC CA-3” (probe)




J Korean Obstet Gynecol Vol.32 No.2 May 2019

6) Western blot analysis

RAW 264.7 cell+ 60 mm culture dishel
5%10° cells/dish® M| ZZ w3} serum
free media(RPMI 1640) 2 1247} starvation
A7l & SMW (0.5 mg/mD)E A2 s
LPS(500 ng/ml) & AF=3}ke] 0, 15, 30, 60
£ Holl cold PBSZ 33 M A 3 cell&
3 53] A £ (5,000 rpm, 5 min)3}
o] 11 A= & W] cell pellets 7
3tedcr. RIPA lysis buffer(RIPA buffer
1 ml+phosphotase inhibitor 10 ul+protase
inhibitor 10 pl) S o] =& & lysis Al
A GA 2] (15,000 rpm. 20 min)3}ed
A7 E 7hebeks| i sl Al A sl o}
U3 ok dAs MEE HHUX)E
7o) Yol A2 v5 &S 10% SDS-PAGE
ol electrophoresis 3 & membrane®] 7]
I YA 5% skim milkE 24 7F blocking 3}
9ot ERK. p38, JNK<2] phosphorylation
3} NF-kBZ ECL detection 2% (Amersham)
o2 Falakgdt.

7) mouse 22 AL AA

A A6l A3 AFES obF
A= A 4> A4, LPSE J4 4
T T Jx22H SMW Fo =
o2t SMW 0.1 mg/kg Fo4=(SMW 0.1),
0.5 mg/kg FI(SMW 0.5) F F7 A
P oz A 2 AdLs A
g 3R oute], 6vte, 8utElE e
Z 33], ¥4 200 A skt ATl
A 43 SMW s=% 71l Z13% in-vivo
AT7F 9l7ledl del 2 AdA s

In-vivo A&@eA¢ LPS AHzl& 375
mg/kg FELE BF FdsA B F
At ), ol 71 7N A
43 F=F Faste HdA3EAE. LPS
FAE 1AIZE Aol SMWE F Ag ol 7

ZF 0.1 mg/kg. 0.5 mg/kg E7FFAF 8431t
FAF & 12417 vl mouse] AEES £
Aol .

8) mouse A 2 7+e] cytokine AT

LPS A&l= 375 mg/kge ¢+F°o2
F T 7 FAbell Al LPSFA
AZE Aol SMWE F A2l 22 0.
me/kg. 0.5 mg/kg H7FA shadet. 3417
Foll mouseE W AIF AL, Syringed o] &
3o Aol A HAE AFHF o FH 2
3.000 rpm, 4CoNlA 2022+ LAl &2 3}
A9k 22]slgdek. Mouse A4 ELISA
Moz, 7k A ME A T 240

& &3 cytokined =X

9) mouse 7+ 29 %=

11_,]:]

=

—_

oL
o
paid
o

>
o
3
o)
z,l_l/
g

He
a2

=178

=

9 LPS F¢ % 3217k Hel 7+

Ba)ste], 10% formalin £H-2 A}
of TAAZ] o2, dubdel 2x] %
v © 2 Hematoxylin & Eosin
) AL AlYslgde) Zhe el Rz
73 (Olympus BX51, Japan)o =
T AzlE #FodsiAnh 22 &4
HA g Fs) Hdslgd o, 719

A AR zAsE AR N)Ee

fe o
X 2 e
_L)

T

o &
2 =

e o

oo i ol
I L

Z318ke] 0=normal. absent: 1=uncommon,
detectable: 2=multifocal, moderate; 3=extensive,
severe 2 2 AASE & Al YA ARS] blind
testE F3l 78l

3. B4 w4

25 A A= 33 A I3
T3S 7122 Mean+S.D.2 el ol
A ¥ o]E & student’s t-testZ ¥4 3}
A3, p-value0.05 & A% Fos A2
2 #ehatdo. o4 SAAME = SPSS
for windows 12.0& A3} o}




= RAW 264.7 MIZZQt A4

GERE0AMe s St

I, #fF 5 H

1. SMW<e] RAW 264.7 A Eel o3t 5A
FAR ] AEES 10022 A3
+ o, SMW2 242 5= 0.1 mg/ml A
2l oll A 99+0.82%, 0.25 mg/ml 2] 7ol
A 99.67+0.94%, 0.5 mg/ml 2]l A
97.67+1.25%°] AEE&S 22} 1 mg/ml
] Lol M= 9240.82% 2 F-AH X3
olgk Afeo]l & HATH(/X0.05) (Fig. 1).
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Fig. 1. The cytotoxity of SMW in RAW
264.7 cells.

RAW 264.7 cells were incubated with SMW
as indicated concentration. After 24h, cell viability
was measured by MTT assay as described in
materials and methods. Data were given as
means of valuesxSD from three independent
experiments.

" PX0.05 as compared with none group.

2. SMWe| LPSE =% RAW 264.7
A EANA NO A v X & ¥
NO+= LPS A &]#elA] 13.40+0.588 uM
2 Akstg ol SMW 0.1 mg/ml # 2]+
ol A 11.53+0.4784 uM, SMW 0.25 mg/ml
] ZolA 8.70+£0.374 uM. SMW 0.5 mg/ml
2] el A 5.97+0.403 pM=Z ZF4-319d 77,
SMW 1 mg/ml 2ol A+ 8.80+0.082
uME ZhAaslg ot AEA1A el NO F7F 2
0.5 mg/ml7= H¥] JA5E A4S vygo

(0.05) (Fig. 2). AlZ524 ZAAbellA SMW

1 mg/ml 5= A SAE W 931_‘11/} a
HA=7) v &3y, fFETE 7S HES

AAJsE7] 913l o] Aol Efé‘?ﬂ-?i‘;}. SMW
1 mg/mle] FxE= ME S = F2 &
FA AR ARAAH <l NO S =3
of AEel fald 4 L *ﬂii* @l?‘ﬁ
A= o3 zfe]E Hylemz 5 A
Ho A= SMW 0.1 mg/ml, 0.25 mg/ml,
0.5 mg/ml 5 =15 AF2-3} o}

Nitrite (uV)

0
SMW (mg/mD) _ - 01 025 0.5 1

LPS

Fig. 2. Effects of SMW on LPS-induced
NO production in RAW 264.7 cells.
RAW 264.7 cell was treated with 0.1, 0.25, 0.5
and 1 (mg/ml) of SMW and LPS (500 ng/ml)
for 24 h. The amount of NO in supernatant
was measured by using Griess reagent. Data
were given as means of values£SD from three
independent experiments.

T PX0.05 as compared with only-LPS-treated
group.

3. SMWe|] LPSE =% RAW 264.7
M ENA IL-18, IL-6, TNF-a A Al
" X &= oJ ¥

LPSE =% cytokine W3S =43l
Az, SMW= IL-6, TNF-aoll M= 1
EZIE Holx| ¢gkor} TL-1BelA+= LPS
2] +2 237.00+2.944 pg/mlell Bls SMW
0.1 mg/ml 2]+l A 224.67+5.313 pg/ml,
SMW 0.25 mg/ml A =]l A 179.67+1.700
pg/ml, 0.5 mg/ml 2]l A 142.67+5.793
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pg/mle 2 7+7b ZFAEE o] HaAE) ol M gk ga) &3E BATHX0.05)
3, 53] SMW 0.25 mg/ml, 0.5 mg/ml % (Fig. 3).
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Fig. 3. Effects of SMW on the production of 1L-1B, IL-6, and TNF-a in RAW 264.7 cells.
The cells were pre-treated with SMW as indicated concentrations for 1 h, and then incubated with
or without LPS (500 ng/ml) for 24 h. The level of cytokine was measured by ELISA. Data
were given as means of valuestSD from three independent experiments.

" PX0.05 as compared with only-LPS-treated group.

4. SMWe] mRNA $FA LPSE 2] 154.33+5.793w F7Fat 723t w)aste

=3 RAW 264.7 A EA IL-1B, IL-6, SMW 0.1 mg/ml A &]lA 151.67+8.654
TNF-a Ao v]x]= 43 W, SMW 0.25 mg/ml x84 115.33+
mRNA $Fo|A cytokine & & =4 8.73000, 0.5 mg/ml 2]l A 59.33+4.497
gt A3}, SMW-2 1L-6, TNF-adll M= 4 w2 Z7F ZAAaE = Zle] AAHJY, &
o3t EE WA ostont, IL-1BlA 3] SMW 0.25 mg/ml, 0.5 mg/ml =14
= FAATS 12 AAEEE |, LPS A 213 A &= B X0.05) (Fig. 4).
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Fig. 4. Effects of SMW on the mRNA expression of IL-183, IL-6, and TNF-a in RAW
264.7 cells.

The cells were pre-treated with SMW as indicated concentrations for 1 h, and then incubated with
or without LPS (500 ng/ml) for 24 h. IL-183, IL-6, and TNF-a mRNA levels were measured
by real time RT-PCR. Data were given as means of values+SD from three independent experiments.
" PX0.05 as compared with only-LPS-treated group.
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EF QAREE At AdE B
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23 23, SMWe] LPSel| 3 Ik-Ba®l
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(Fig. 5).

LPS SMW +LPS
0 15 30 60

Time (min) o 15 30 60

EEESEEEE

|------.ﬂ|<_1’33ﬂ

—— -
| - m— T e R — |(—PERK

T «—
|-----—- -|<—ER‘K

—
|----.— -.|<—Ix—Bu

Fig. 5. Effects of SMW on MAPKs activation
and Ik-Ba degradation in RAW 264.7 cells.
The cell were pre-treated with SMW (0.5 mg/ml)
for 1 h, and then incubated with LPS (500
ng/ml) for indicated time. Detail methods were
described in Materials and Methods. Representative
western blots of at least three separate experiments
are shown.
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6. SMWe] LPSE $ =% mouse 299
AEE A= °§?‘ﬂ=

LPSE E7FAF 8 ¥ 12 h woh A=
&g #23 A3 LPS M2 60 hol
AEE %S 2gom, SMW 0.1 mg/ke
FodZ(SMW 0.)el 4% 120 h A"l 20%
AE&S 393, SMW 0.5 mg/kg &
F(SMW 0.5) el A% 120 h A& el 50%
AEES B3 (Fig. 6).
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Fig. 6. Effects of SMW on the survival
rate of mice.

The mice were pre-intraperitoneal injected
with SMW for 1 h, and then intraperitoneal
injected with LPS (37.5 mg/kg). After 60 h,
survival rate of only-LPS-treated group was
0%. But after 120 h, the survival rate of SMW
0.1 was 20%. and SMW 0.5 was 50%. The
number of mice of each group was 20.

7. SMWeo] LPSE =% mouse A
cytokine A mX = o3

RAW 264.7 M ZoA cytokine A 2
o} A3 IL-6, TNF-adl A= $9
g &35 BolA| dgtonvt, IL-1BNAME
LPS A2l +9 523.67+11.585 pg/mlell ®]
3 SMW 0.1 mg/kg 7oAl A 440+26.733
pg/ml. 0.5 mg/kg FoI-ell A 358.00+27.797
pg/mlZE Z47b 931 FFAEE Aeo| #
2=, 53] SMW 0.1 mg/kg T
of ¥l 0.5 mg/kg v F47F E3A
o]l A (0.05) (Fig. 7).
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Fig. 7. Effects of SMW on the production of IL-18, IL-6, and TNF-a in serum of mice.
The serum of mice was pre-treated with SMW 0.1, 0.5 (mg/kg) for 1 h, and then incubated
with LPS (37.5 mg/kg) for 24 h. The level of cytokine was measured by ELISA. Data were
1given as means of valueszSD from three independent experiments.
FX0.05 as compared with only-LPS-treated group.
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Fig. 8. Effects of SMW on the liver tissue of mice.

Representative H & E stained sections of the liver tissue in the normal mice not given LPS, in the
control mice given LPS, and in mice given SMW 1 h before the first LPS injections. Histological
sections of the pancreas were scored from 0 (normal) to 3 (severe) for inflammation and hemorrhage.
These figures show representative images of experiment group. The score was calculated by three
pathologists who were blinded.

" X0.05 as compared with only-LPS-treated group.

8 PX0.05 as compared with none-treated group.
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The cells were pre-treated with SMW as indicated concentrations for 1 h, and then incubated
with or without LPS (37.5 mg/kg) for 3 h. IL-18, IL-6, and TNF-a levels were measured by

real time RT-PCR. Data were given as

experiments.

" PX0.05 as compared with only-LPS-treated group.
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