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Anti-inflammatory Effects of Wiryeong-tang Mix Soft Extract

Myoung—Jin Kim, Se—Jin Kim, Won—Hee Nam, Hyun—Hee Leem, Young—Hee Jeon,
Su—Mi Son, Jung—Ok Kim"

National Institute for Korean Medicine Development

ABSTRACT

Objectives : Wiryeong-tang (WRT) is a traditional herbal medicine used to treat kidney-related diseases. However, the
anti-inflammatory and anti-gastritis effect of Wiryeong-tang was not well known. Therefore, we experimented to confirmed
the anti-inflammatory and anti-gastritis effects of Wiryeong-tang.

Methods : The RAW 264.7 cells were pre treated with Wiryeong-tang mix soft extract (WRT-mse; 50, 100 and 200 wg/mL)
for 1 hrs, and then incubated with lipopolysaccharide (LPS; 500 ng/mL). Cell viability was measured by the MTT method,
and nitric oxide (NO) was measured with griess reagent. In addition, pro-inflammatory cytokines were measured by
enzyme-linked immunosorbent assay (ELISA) and reverse transcription-polymerase chain reaction (RT-PCR). For
anti-gastritis effect in vivo, acute gastritis was induced using 150 mM HCI/60% ethanol used ICR mice. WRT-mse (133
mg/kg) was pre treated for 3 days and then treated with 150 mM HCI/60% ethanol 1 hrs later. Then gastritis was
observed and inflammatory cytokines in the gastric tissue was measured.

Results : The 8 marker components of the WRT-mse were determined by simultaneous analysis using HPLC. WRT-mse
was not toxic and inhibited pro-inflammatory cytokines such as IL-13, IL-6 and TNF-a at NO production, protein and
mRNA levels. Also, it was confirmed that WRT-mse improved bleeding and edema in gastritis, and suppresses
inflammatory cytokines.

Conclusion : In summary, our results suggest that the treatment of the WRT-mse reduced and improved the 150 mM
HCI/60% ethanol induced acute gastritis and the inflammation caused by LPS stimulation in RAW 264.7 cells. Therefore,
this study may provide useful drug or clinical evidence for WRT-mse to prevent inflammation.

(¢) 2020 The Korean Medicine Society For The Herbal Formula Study

This paper is available at http://www.formulastudy.com which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.
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Table 1. Composition of Wiryeong—tang

Name Amount Yield Soft extract Solid content
(g) (%) (g) (%)
Glycyrrhiza uralensis Fischer 0.63 16.9 0.24 45.0
Cinnamomum cassia Presl 0.63 3.2 0.07 30.0
Zizyphus jujuba MILL 0.67 36.4 0.49 50.0
Paeonia lactiflora PALL 1.25 17.0 0.43 50.0
Atractylodes japonica Koidzumi 1.25 23.0 0.48 60.0
Zingiber officinale ROSCOE 0.50 3.5 0.12 15.0
Polyporus umbellatus Fries 1.25 1.7 0.14 15.0
Poria cocos Wolf 1.25 1.0 0.03 50.0
Citrus unshiu MARKOVICH 1.25 20.0 0.50 50.0
Atractylodes chinensis Koidzumi 1.25 24.0 0.46 65.0
Alisma canaliculatum ALL. BR. et BOUCHE 1.25 10.3 0.23 55.0
Machilus thunbergii S. et 7. 1.25 5.0 0.14 45.0
Total amount 12.43 3.33
2) A1eF Chemical Industries, Ltd. (Osaka. Japan)olA -
Azxdxr AZE 93 sodium—benzoate, B—cyclodextrin, Akt
xylitol  CMC—Nat @342 (Seoul, Korea)ol
A st ARgsEiTt 3) YHG EgctuAA Ao Az
AR AAE 2 HPLC #48 98 olHEYEZ HHe EgtduAzaAg A|x257] 98] Table 1
7 weEe HAIZetETHTE (J.T. Baker, T o] FARAER ZH7be] ko] 108l st
USA)o &2 939 2™, phosphoric acidi Junsei = AALE 21 100CoAA A 25 o9 &, 5
(Japan)oll Al G-8ke] AR&-3FAAT) Z3alo] Zbzbe] Ax A (soft extract) S P& F -
¥+FE4d2 AM8E  5—-hydroxymethylfurfural, 3,4— 4 gHeFAle] &l uwEt E3Fele] Edum|Azd A~
dihydroxybenzaldehyde, paeoniflorin, hesperidin, S 4t} E3HEL Table 29} 2t}
cinnamic acid, glycyrrhizic acid, 6—gingerol % Table 2. Composition contents of Wiryeong—tang
honokiol Sigma Chemical Co. (USA)o|A Y3} mix soft extract
Fom, YMC C18 (5 4.6%250 mm, phenomenex, Name Co(n;)ent IE%}I)O
(4
Torrance, CA, USA) column®.= F&3}5it}. Wiryeong—tnag 3370 oo
MEMFS Y3 DMEM/high glucose (DMEM), soft extract : :
fetal bovine serum (FBS), penicillin—streptomycine SBodl(lzlmlbgnzoa.te 8282 ggg
. . —Cyclodextrin . .
Hyclone (Logan. UT, USA), lipopolysaccharide Xylitol 0.400 5.00
(LPS), ehtanol, chloroform, griess reagente CMC—Na 0.064 0.80
Sigma—Aldrich (St. Louis, MO, USA)olA T-¢]3} D.W 3.801 47.52
At} AlolEFIS] AZEL 93 enzyme linked Total amount 8.000 100
immunosorbent assay (ELISA) kit R&D system
(Minneapolis, MN, USA)elA #late] AL-&-33 T} 4) AlZaF
RNA & % DNA A 7|E+= ZZ} Takara RAW 264.7 AXE vl WAAEFTE AL
(Shiga, Japan)oll#], ¢cDNA 3443 PCRel| A}&3% F23 (KCLB : Seoul, Korea) & 23] FoFulolr},

REE A9k iNtRON (Seongnam, Korea)olA] <
sto] ARE-slSiT.

22435 93k hydrochloric acid® Wako Pure
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Table 3. Solvent gradient conditions for HPLC—PDA

analysis
Time (min) Solvent A” Solvent B*

0 95 5
10 95 5
15 87 13
50 68 32
75 25 75
80 25 75

“A 1 0.05% H3PO, in water

acetonitrile
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o ettt 5 mg/mLel &
MTTE & 7bste] 308 &<k widstleh. MTT-
formazan®] AAELS DMSOE H7Iste &35}
t}. Formazan® %2 £3]dS 96 well plateol
loading ¥, 540 nmolA] E—%Eii =39t AE
o] BEEL ojugk HA| 22 control cell

o) g ey,

[—H
)
ol
Ol
A

=<3

5) Nitric oxide (NO) §Xx9] &4

M3z Azdls BEsle] 96 well plateel] loadingd+
o3 griess reagent® ©]83lo] FHA3I3UTE 570
nmollX FFER SAET. NO BAAHS Wis

= yehhsich

6) Cytokine 574
M G de A AAFT ARl EFRISY 35
E42 ELISAY o2 A=35}13)

7) Total RNA ?F%

%5}01 MES }Eé‘?} S 200 pulY chloroform&
ol 3l 2 AojE F 15,000 rpmoll A 1587
dAE3 FFHE HEh 1 F isopropanol ¥}

2 > 1087 @P%E%ﬁr 15,000 rpmell 4
=

v} 2E]al 3xdEe] DEPC ﬂ‘j/]?‘f} FHTE 15 WA
o] RNAS &alA17 A#sisith. RNAE Maxime RT
premix kit (iNtRON, Seongnam, Korea)E& ©]&3}
o ¢DNAE a3l Fdx +%H& 93 54
primerE Y3 Z} primere] W& PCR Z7o upeh
AT AFE-$F primer th-E 2t



AR 9] 69l - Y EFEm Az 20| F4S Ayt

Kim et al,Anti—inflammatory Effects of Wiryeong—tang Mix Soft Extract

L-1p F : 55—=TCATTACACAGGACAGGTAT-3’

R : 5’ —~CATTAACAACTGCACTACA-3
-6 F : 5'=CCGGAGAGGAGACTTCACAG-3

R : 5" —~GGAAATTGGGGTAGGAAGGA-3
TNF—a F: 5'-GGCAGGTCTACTTTGGAGTC—-3'

R: 5'=ACATTCGAGGCTCCAGTGAATTCGG—3'
GAPDI F : 5—=CAACTCCCACTCTTCCACCT-3

R : 5" =CTTGCTCAGTGTCCTTGCTG—3’
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Fig. 1. Simultaneous analysis used HPLC method. (A) Wiryeong—tang standard mixture and (B)
Wiryeong—tang mix soft extract (WRT—mse) are HPLC chromatogram. (C) Identification of the
ingredients used to compare with the UV spectrum of WRT-—sf and standard mixture ; 1.
5—hydroxymethylfurfural, 2. 3,4—dihydroxybenzaldehyde, 3. paeoniflorin, 4. hesperidin, 5.
cinnamic acid, 6. glycyrrhizic acid, 7. 6—gingerol 8. honokiol.
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Fig. 2. The effect of Wiryeong—tang mix soft extract (WRT—mse) on cytotoxity in RAW 264.7 cell.
RAW 264.7 cells were incubated with Wiryeong—tang mix soft extract at indicated dose for
24 hrs. The cell viability was measured by MTT assay. The similar results were obtained in
three experiments.
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Fig. 3. The effect of Wiryeong—tang mix soft extract (WRT—mse) on NO production by LPS induction
in RAW 264.7 cells. The cells were treated of Wiryeong—tang mix soft extract at indicated
concentration for 1 hrs and then incubated with LPS for 24 hrs. NO was measured by Griess
reagent. The similar results were obtained in three experiments. LPS treatment alone vs “P <
0.05, "P < 0.01, ™P < 0.001. “Dex” is “Dexamethasone”
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Fig. 4. The effect of Wiryeong—tang mix soft extract (WRT—-mse) on production of cytokine (IL—10
and IL—6) in RAW 264.7 cells. The cells were pre—treated Wiryeong—tang mix soft extract at
indicated concentrations for 1lhrs and then incubated with LPS for 24 hrs. Inflammatory
cytokines such as IL—183, IL-6 and TNF—-a were measured by ELISA. The similar results
were obtained in three experiments. LPS treatment alone vs "P < 0.05, “P < 0.01, ™P < 0.001.
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Fig. 5. The effect of Wiryeong—tang mix soft extract (WRT—mse) on inflammatory cytokines at the
levels of mRNA. The cells were pre treated Wiryeong—tang mix soft extract at indicated
concentreation for 1 hrs, and then incubated with LPS for 6 hrs. The levels of mRNA IL—1(,
IL—6 and TNF—a was measurd by RT—PCR. Representative RT—PCR of at least three

separate experiments are shown.
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Fig. 6. Effect of Wiryeong—tang mix soft extract (WRT-mse) on 150 mM HCI/60% ethanol—induced
gastritis. (A) Normal, normal mice, (B) 150 mM HCI/60% ethanol—induced gastritis control
mice administered with distilled water, (C) 150 mM HCI/60% ethanol—induced gastritis mice
administered 133 mg/kg Wiryeong—tang mix soft extract, (D) The protein levels of the gastric
tissues of IL—13, IL—-6 and TNF—a were measured by ELISA. All data show the meanzS.D.
for 6 mice for each group. The similar results were obtained in three experiments. 150 mM
HCl/60% ethanol treatment alone vs “P < 0.05, P < 0.01, ™P < 0.001.
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