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Inhibitory Effects of Extracts of Houttuynia cordata Thumb (Saururaceae)
on Cytokine Release of Human Monocytic THP-1 Cells
and Human Eosinophilic EoL-1 Cells

Ji-Sook Lee'
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In the present study, we investigated whether Houttuynia cordata Thumb (Saururaceae; HC) extracts have an
anti-inflammatory effect in human monocytic THP-1 cells and human eosinophilic EoL-1 cells. The dried and powdered
whole plants of HC were extracted with 80% EtOH. The combined extract (HC-1) was concentrated under reduced
pressure. The residue was diluted with water, and then successively partitioned with n-hexane, EtOAc, and BuOH to
produce the n-hexane (HC-2), EtOAc (HC-3), BuOH (HC-4), and the water-soluble fractions (HC-5), respectively. HC
extracts have no cytotoxicity on THP-1 cells and EoL-1 cells at a high concentration of 10 pg/ml for 24 h, except HC-2
extract (10 pg/ml). Interleukin-6, Interleukin-8 and Monocyte chemoattractant protein-1 in THP-1 cells were increased
after the treatment with the extract from house dust mite or LPS. The increase of cytokine production was strongly
suppressed by HC-3 extract, in comparision with other extracts. HC-3 also had inhibitory effect on Interleukin-6
production increased by mite extract and LPS in EoL-1 cells. However, HC-3 extract increased Interleukin-8 production
induced by mite extract and LPS in EoL-1 cells. These results suggest that HC extracts may be used as useful agents for
treating allergic disorders such as asthma and atopic dermatitis.
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Eshz A Bo|r) o]z wtelelx, Z, deAo] o)
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etal,, 2001; Chiang et al,, 2003; Li et al., 2005; Lu et al., 2006).
o3 xe HTAEE Wil st GFuksdl JAET
7} ik Wi 8ol ol BEFHAA T, we 7o FA
79 Abol 7RI Eulel] digk &l tisiM e olF7tA|
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MBFL R (Dermatophagoides preronissinusye
ARETL FoA 7HE T8¢ HUdeR 44 dvt
(Arian and Platts-Mils, 2001). IgE¥ o}EV 323} H 24
gate] oA A vheH, o] IxES AzFHZ
=7] BEAY (patch test) Y402 YEPIT) (Friedmann,
1999, Ring and Darsow, 2001). A2F-HH =71+ IgEol o
& w7 WS ek, AHAe devde o
o7 AL AAHL Ik dF- ATFES ARFY
Aerjzie ves dldiflasrse]
A AT AL, Bt ERRE 45
Med £HlE FAAITAL B3Ik (Machado et al,,
1996; Wong et al., 2006).

APO]EFRQ] A 2hg-2 W Aol WA
%23 72 o)t} Interleukin-6 (IL-6)= B X9} AUAE
5 289 IRAE Axe 43 s A0
(Hirano, 1998). IL-63= 351F-8-2] 547|014 WA~ =9
38 wsRshch (Gabay, 2006; Bellanti, 1998). monocyte
chemoattractant protein-1 (MCP-1)¥} IL-8% T -9} F4
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3} A o] Ut} (Rossi and Zlotnik, 2000; Shakoory et al.,
2004). FAAZ=7] FhLe FHAA=|o 72E A
Aol 397197 49 IL-139] AAetes A=
AAH, B AZANA IL-89] £HIE FZAZIT} (Shimizu
et al, 1998; Wong et al., 2006; Sohn et al., 2007). IL-8, tumor
necrosis factor (TNF)-a, GM-CSF&} -2 Alo|E7}el 3]
HAREY] gL 3478 BHSAAA, Alo|EFII
AR Y071t} (Coward et al., 2004; Wong et al., 2006). £
ATl M e Dol SAY Alo|EFRQ] EHle] digh
Az adE B4, ol Fsi deixAdd
Z& AFAR U3t N EAZA 9 oAz B4 71
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Abge] gElgt A2 human acute monocytic leukemia
cell line-1 (THP-1) A3 (American Type Culture Collection,
Manassas, VA)Z} S+ M| E521 eosinophilic leukemia-
1 (BoL-1) M3 (Riken cell bank, Tsukuba, Japan): 10%
2Hjo}ld A (fetal bovine serum, FBS), 100 Umle] =|yA
9, 100 pg/mle] ~E|En}o]Al (Life technologies, Inc.,
Gaithersburg, MD)°] X%l RPMI 1640 8#| (Life techno-
logies, Inc)oll M ¥lFBIAAT). MEE 37C, 5% CO, 22
o2 wigatqith
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THP-13} EoL-1 AlZA o}z F5E (HC-1 ~ HC-S)
o) HEEH % o] FFL FEA A A3
MTT (3-(4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bro-

mide) Z=AH (Roche, Penzberg, Germany)s ©]-8-3+31t.
AEE 5% 10" cells/100 plE vjgA] F-7-3ld 96 well
plated] EF3151t} A% FEES 0.1 pgml, 1 pg/ml,
10 pgml®] FEZ 2443 F 7 Dol A3
MTT €< 10 ul H7Fsked 37°C, 5% CO, MlF7IelA 4
AZHe gt TS 100 ple] MTT §3& 37k 3
7¥skgith 37T, 5% €0, )M BT F E
550 mel Al EREE SAEATH :

EAHAEHY

= =X O

oAz FEEL 308 B9 A Ag Fol THP-1 Al
%9} BoL-1 AE AEZFHREY] 28 (FAHe
o gHl& AlF) £ LPS (Sigma, Seoul, Korea)Z A ]
3tk AE S gl IL-6, IL-§, MCP-19] F=&
ufj 7ol wEbA OptEIA Set (BD Biosciences, San Diego,
CAYE °]&3td FA35th

22

fods A3 K9
A=7] AT EE LPS
AYT), FAUNERTH oz FE2F AT 2AE
Student's ttesti BA351903, ZF B4 X2 Pgkol 0.05
gkl B¢ BAHoZ fog Aelrt gk At
ek
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THP-13} EoL-1 Ao 9JAd% F2E (HC-1 ~ HC-)

2 R E 2427 59 APl MIT S S 33
MNE QEES B3It HC-1, HC-3, HC4, HC-5+ 10
pgmle] AFEAAE NMEEALE Yo7)|A] F3htt (Fig.
1). HC2% 0.1 pg/mi¥} 1 pg/ml M= AL PSo| 93
£ FA ko, 10 ugml FEAAE izl H]she
20~30%2] ME 7} A3l

THP-1 AMIZ2| AIEF[RI
HC-32| ofxi&xt

2ol gt oldE F&=2
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THP-1 A3 A IL-6, IL-8, MCP-18] ¥H]E =374 =
*‘*13%3} (Fig. 2). °] 4z #5229 A NP2 o] A}
olEIRIE] FEIL Zadged, 53] HC3E L6
MCP-19] £HE T8 FEE Hlslo] A #2A3R
o, 1L-89) BH|% 7rAAZITH (Fig. 2). ko o]
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Fig. 1. The cytotoxic effects of Hc extracts on THP-1 cells and
EoL-1 cells. THP-1 cells (A) and EoL-1 cells (B) were incubated
with HC-1, HC-2, HC-3, HC-4 and HC-5 at concentrations of 0.1
pg/ml, 1 pg/ml and 10 pg/mi for 24 h. The survival rates were
then measured by a MTT assay. The data are expressed as the
relative ratio to the absorbance of the untreated cells, which was
set at 100%. The data are expressed as the means & S.D. of three
independent experiments.
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3). EFAAUAE F LA U= LS Ao st =
7¥ekE AtelE7EQl #ule] tidte] HC39 SAanr}t
A=A E 2SI Fig. 4914 Bl AAE, LPSO)
A 8iA 718 IL-68F MCP-12 HC-37} =¥ 3
A AR HC3E 1189 ErldE AFZHE 1
A5t o] AWE Fatol, ol FEF T4 HC3

7} THP-1 A|¥o|A EH|E&= Alo|EFIle] oS =7
a7l Ao Jehgon, 1 g3 FEE] wal

PR REIEISE

IEoL-1 MiZ2| AIEZIRI 2H[0l CHEH OlMXx FEE
HC-32| (&t

HC-37} THP-1 A XA EH|E= Alo|EFIRIS oA
A7) e T 954 WE Q] EoL-1 AENA &
H)E & IL-6, [L-8, MCP-19] Wit oAz FE&9] a3}
& B4 AEFHRXEY] 457 LPSE THP-1
A 3ol A)9} vl 7 A 2 EoL-1 A|EA] IL-6, IL-8, MCP-1
o] Bu|E Z7IAZ T} (Fig. 5 and 6). HC3: A|25-H 32

l FEE 9 7 IL-69F MCP-19] #HIE ¥
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Fig. 2. HC-3 inhibits the expression of IL-6, IL-8 and MCP-1
increased by house dust mite extract in THP-1 cells. THP-1 cells
were pre-incubated with HC-1, HC-2, HC-3, HC-4 and HC-5 at
concentrations of 10 pg /ml for 30 min. THP-1 cells were stimulated
with 1 pg/ml house dust mite extract (mite) for 24 h. The supernatant
was collected and the expression of IL-6 (A), IL-8 (B) and MCP-1
(C) was analyzed by ELISA as described in the Methods section.
**P<0.01 and *P<0.05 were considered a significant difference
between the untreated group and mite-treated group or between the
mite-treated group and HC-treated group. The data are expressed as
the means £ S.D. of three independent experiments.
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Fig. 3. HC-3 inhibits the expression of Interleukin-6,

€ Interleukin-8 and Monocyte chemoattractant protein-1 due to
3 1200 house dust mite extract in a dose-dependent manner. THP-1
?2’ cells were pre-incubated with HC-3 at concentrations of 0.1 ug/ ml,
) 1 pug/ml, or 10 pg/ml for 30 min. THP-1 cells were stimulated with
° 1 pg/ml house dust mite extract (mite) for 24 h. The supernatant
= 400 was collected and the expression of 1L-6 (A), IL-8 (B) and MCP-1
S (C) was analyzed by ELISA as described in the Methods section.
= 0 **P<(,01 was considered a significant difference between the
untreated group and mitetreated group or between the mite-treated
HC3 (ugmbh - N 0.1 1 10 group and HC-treated group. The data are expressed as the means +
Mite (1 pg/mi) - - + + + S.D. of three independent experiments.
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£ Fig. 4. HC-3 inhibits the expression of Interleukin-6,
g 450 Interleukin-8 and Monocyte chemoattractant protein-1 increased
Py by LPS in THP-1 cells. THP-1 cells were pre-incubated with HC-3
8 300 at concentrations of 0.1 pg/ml, 1 pg/ml, or 10 pg/ml for 30 min.
[ THP-1 cells were stimulated with 1 pg/ml LPS for 24 h. The
i 150 supernatant was collected and the expression of I1L-6 (A), IL-8 (B)
(3] and MCP-1 (C) was analyzed by ELISA as described in the Methods
= 0 section. **P<0.01 and *P<0.05 were considered a significant
He3 : difference between the untreated group and mite-treated group or
3gm) - B 01 1 10 between the mite-treated group and HC-treated group. The data are
LPS - + + + + expressed as the means £ S.D. of three independent experiments.
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A= HC37F IL-68 8|7 AN o, MCP-13  FHA=Y] $EE3 Lpsd o¢ IL-s#H|e 238 &
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e = Fig. 6. HC-3 alters the expression of Interleukin-6, Interleukin-
B 300 8 and Monocyte chemoattractant protein-1 increased by LPS in
= EoL-1 cells. Eol-1 cells were pre-incubated with HC-3 at concen-
- trations of 0.1 pg/ml, 1 pg/mi, or 10 pg/ml for 30 min. BoL-1 cells
° were stimulated with | pg/ml LPS for 24 h. The supematant was
T 100 collected and expression of Interfeukin-6 (A), Interleukin-8 (B) and
5 Monocyte chemoattractant protein-1 (C) was analyzed by ELISA as
= ol described in the Methods section. **P<0.01 and *P<0.05 were
considered a significant difference between the untreated group and
HC-3 (ugiml) - B .1 1 10 mite-treated group or between the mite-treated group and HC-treated
LPS - + + + + group. The data are expressed as the means + S.D. of three inde-

pendent experiments.
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& ZARIIE o] AL oju] B A3 MeA] =Fo
sty FEFETH SEAYPL 2] FMeA S A
FOIT} (Lee et al., 2008; Lee et al., 2009),
o)zl AFTEHNE FARBY] Aol $El= oJAxE
F718&mel] o5t} H8g ATt AEFEFELS B
Aol wEbA, 3hehal FEUl wEkA FGFe] Wo
k2 A vEbdt} (Chattopadhyay D et al, 2002; Kim et al,,
2007). =gl wheba] ojgx] adrt Aozt &
T 7] Wi 7R B oz FEES 47
A AHgate] AlolEgRl AAlaAE A Bkl HC-3
7t OE oz FEE vistd J=raded oA
S7Fet THP-1 A|E2] IL-6, IL-8, MCP-19] EH]|E £-9J3}
A AAAZL, wEE APA Al A noF
ATt (Fig. 2 and 3). ©|&3 AAEAE HE 2ol 9l
Ao, LPSell o3 F713 Al EFRI disiA s Y
BTl (Fig 4). The 28202 HC39 Aol EFR 94
FHE SAAEAA B4 I =7)8Y ) Lpsol
o3l ZF7}gt Interleukin- 6= HC-3°1 2ls)A] A=t}
(Flg 5 and 6). ¥ Aol HC-39] Alo] &7l A&}
= B3 FRA8IRAA T, oz HC37F ojw gt Al
’?li%_ 717& SMA AIEF JAE Yod|E=X
o] #gsir)
Heatge 2l Agshs AdAdge F
BA 4EA Qo Hxdk HeRgoz <l
< A EEE doith guiAAge] yeldew &
A dE M= FEEL 45S o= BHE 2
AHEEITE (Lee et al., 2008; Lee et al,, 2009). IdZ 57}
FEE AN 22 Ao, B33 2E71A
AAw]o] glojx shte] Agoz Ao U7l nf
oJgrt 2 A W=7 28 LPSE B4
o AR&ste] Alo]EFRIS AAEFHE FAFS T Alo)
EFRIS g5l F83 AR Bsba, At
= BHAE wEt A7 B4 wEka] o
27 933 5271 Qlu) HC3E gl E 2ALE of
Al AR disiMe BF AR oY, T
AAE 238 -89 8|S Z7FIFAL} (Fig. 5 and 6).
olz1gk FHAQ A= FF T2 ROS (reactive oxygen
species) A4, AR AA T3} A5AH I 5
A% SRR E Rlda) 28 AYuds o83 &
Aol 3 e T Ao Pod,
2 A79 ZA= HC37 Tﬂrfﬁ%?g} i*}?sl Aol &
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