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| ABSTRACT |

Immune Enhancing Effect of Houttuyniae Herba on Mouse Macrophage

Jeong-Hyun Kim, Yoon-Sang Kim, Eun-Mee Lim
Dept. of Gynecology, College of Oriental Medicine, Ga-Chon University

Objectives: The aim of this study is to investigate immune enhancing effect of
Houttuyniae Herba water extract(HW) on RAW 264.7 cell of mouse macrophages.

Methods: Effects of HW on productions of nitric oxide(NO) and hydrogen
peroxide(H»02) in RAW 264.7 mouse macrophages were measured. Effect of HW
on production of cytokines such as interleukin(IL)-18, IL-6, and tumor necrosis
factor(TNF)-a in RAW 264.7 cells was accessed by a multiplex bead array assay
based on xXMAP technology. All of results were represented P<0.05 compared to
the normal.

Results:

1. After 24 hr incubation, HW increased significantly NO production in RAW
264.7 cells at the concentrations of 25, 50, 100 and 200 we/mL.

2. After 24 hr incubation, HW increased significantly hydrogen peroxide production
in RAW 264.7 cells at the concentrations of 25, 50, 100 and 200 we/mL.

3. After 24 hr incubation, HW increased significantly IL-1B production in
RAW 264.7 cells at the concentrations of 100 and 200 we/mL.

4. After 24 hr incubation, HW increased significantly IL-6 production in RAW
264.7 cells at the concentrations of 100 and 200 we/mL.

5. After 24 hr incubation, HW increased significantly TNF-a production in
RAW 264.7 cells at the concentrations of 50, 100, and 200 ws/mL.

Conclusions: These results suggest that HW has immune enhancing activity
related with its increasement of NO, hydrogen peroxide, IL-18, IL-6, and TNF-a
in macrophages.

Key Words: Houttuyniae Herba, macrophage, cytokine, hydrogen peroxide, NO
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RS AP 23} (Saururaceae) ol 4
3= =" (Houttuynia cordata THUNB)
o AT E MEURZL (MRS, MR,
HEEHEIR 2 FIPRERE 5o &5 ol ale
FifEEnt e, IR BGI%, BURTHR, T, ER

E;L], E__]—iﬂ %4413*13)
ShA R, S phe2 A A Lo

o

=4 A7k 225 AR 4z B
FZE< mouse macrophage RAW264.7
cell®] NO, H0.. IL-1B8. IL-6 & TNF-a

59 AR WAL ARe 2T,

Feldt AE dsi7lel ol ®ilsi:
ufol e},

I. A= =8 =24

. A B

1 °F =

Age] AHSE AREEE 6 SYSE
(N, = EHE 20100 5€e 79
&l 3z, ARE- AHell 253} A3 7] (Branson.
USA)E o &3l ETES AAT F
Al el ARl

2) A =

Age]  AbgE XA EE mouse
macrophage RAW 264.7 cells® = Al
ZF 23 (KCLB, Korea)oll X T3t
o}

3) Aok ¥ 717

(1) Al <F

2 A3& 984 ethyl alcohol(Samchun
Chemical, Korea), DMSO(Sigma, USA),
DMEM(Sigma, USA), 1xPBS(Sigma, USA),
EDTA(Sigma, USA), isopropanol (Sigma,
USA), trypsin-EDTA(Sigma, USA), Griess
reagent(Sigma, USA), dihydrorhodamine
123(Sigma, USA), Bio-Plex cytokine
assay kit(Bio-Rad, USA) % Procarta
kit(Panomics, USA) 5ol AH&-= o}

(2) 71 7

2 Ao AM8-® 7]7]+& filter paper
(Advantec No.2, Japan), centrifuge(Hanil,
Korea). CO: incubator(NUAIRE, USA),
rotary vacuum evaporator(Eyela, Japan),
75 cm’ flask(Falcon, USA). air compressor
(Tamiya, Japan), homogenizer(O-mni,

USA), research microscope(Olympus,
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Japan), fume hood(Hanil, Korea), clean
bench(Jeio thec, Korea), ultrasonic cleaner
(Branson, USA), deep freezer(Ilshin Lab
Co, Korea), microplate reader(Bio-Rad,
USA), thermo aluminum bath(Fine PCR,
USA), vortex mixer(Vision Scientific Co,
Korea), water bath(In-Tron biotech.,
Korea), ice-maker(Vision Scientific Co,
Korea), Bio-Plex 200(Bio-Rad, USA)

2 gpectrofluorometer(Dynex, UK) 5 o]

=2

2. %

D AR Az

oJAdx 50 g9t 12k FH4 2.000 mL
T BFF2700 B 9 F By

B 2A17F Fot 7hdsle] FE3F F filter

paper® 7§t o] 73k o5 rotary vacuum
evaporatorg °]-83te] FHFH S Ao
o] NS FAAZVE AxF 2
< ANER AMSIYY. EAE FEE
2 858 g= ddoed, &2 17.16%%
o}

2) M=E whF

RAW 264.7 cell> CO, i<k~ (37T,
5% CO2lAX 10% FBS(100 we/mL)7}
AH7td DMEM i =]l Al oFs}od =),
75 cit flaskellA] 39 Aoz =ZHE
PBS & e 2 A3, 50 mL flask & 1

L9 0.25% trypsin-EDTASNR o=z Al
S A 18 Tk A=g F 37TCelA 5
+ T EAste] A E2E D A
ul) ek 3ol =t

gatE AEzE 10% FBS7H AH7k"
DMEM wjsFel 10 miol] RHA1Z 3 A)
2 wloF87](50 mL culture flask)ell
27 1 1 29 split ratio® CO, vl k7] 4]

Al oFakod ot

3) NO A4 =4

L-arginineel Al A=+ NOE &gt
A3t7] witel] kA€ NO2, MINO; ¥
M(NO3), So=2 w27 W3}, Griess
reagent(0.5%°] sulfanilamide, 2.5%°]
phosphoric acid % 0.5%<9 naphthyl
ethylenediamine) ¥ NO»¢} HF-23}le] NO
o Fxe} YAFE otx2d e A3
o) Zoll microplate readerE o] &3}

540 oA EFJ TS =Ad T ofxd,

NO; ¥ NO 59 vx¢ =S 4
A =}
o] RAW 264.7 cell®]

Mz EFEE

NO Aol mA= k& dotr 7] $
ste] k3t Fxo Az EFEE
u K o] ol 7+ wellel *=]g F CO
wl ek 7)o A 24A)7F =t wi ks, A E
v ok AbZ=ol 100 W& AF3ked Griess
reagent 100 w <= &E33s FH 15H% ¢t
Hk-$-A]7] o} microplate readers o] %
dte] 540 mollX FRAEE FASAE
g, NO A= oo 4oz Aty
XAt

Cell viability(%) = AT / AC x 100

AC - absorbance of control

E
ttfo

)

e

AT - absorbance of tested extract solution

4) H:0. A4 &4

Az EFEFE°] RAW 26479
Ho0; Al mA= dke] ds] Lo}
®7] 98] Jirapongsananuruk =
WS 24 DHR 123 assayES A A3}
o] ZA3tgEd, 96 well plates] 1x10°
cells/well?] ¥E=2 EFHEF 1x10°
cells/mLe] cell& 100 W ¥ % CO:
W F 7)ol Al 2441 2F FF v oksE ¥ wiA]
2 W, W E =8-S PBS 4
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o7 HlFqdd.

DHR(10 uM)e] =7 wixE 3023t
7+ wellell |A A=, AAZT F CFE
W)z o] ol 7 wellell M]3 ¥ 24 A
b St COz wHeF7]el A wieFst o
spectrofluorometers o] 8-3ke] A E
H.0, A =S 4. vlastald.

5) Cytokine Al =4

oAz EFZE] RAW 264.799
Cytokine A Adell n]x]= oFgkol] sl &
ol® 7] $]3}ed Politch 5] W& <
231914, 96 well platee] 1x10° cells/mL
ol cell& 100 wX ¥ F COz wHF~7]
ol A 24 A7t FoF wickst FH A E o

g3, v E ZTHES PBS fdo=m
AolFE & 7+ wello] oA EFZE
s

= iAol el AM2star, 24A1%F
Hersted e,
sepel B F AEAE A shel
Bio-Plex Suspension Array S
4, xMAP technologys
Quantitative Multiplexed Cytokine
/Chemokine AssayES AA]sle] IL-1B,
IL-6 @ TNF-a 59 IS
2,

ystem< ©]
Zlvto g 3

=4, v

3. BAA

AN A2 A H7A £ =
FHX(mean + SD)&E e AT, HHx
=3 ZF Ay 372 2belE Student's
t-teste} ANOVA test® 2A3}led p-value
Zkel 0.05 =t o FAHez {23
2ol 7} = Ao Z AA A

m 2

:;L

1. NO A HF9 w3}

A E EFEZEEL UANZ AFYF
RAW 264.79] NO Aol w]x+&=
S v w3 A7 25 we/mL oA =
sxoA folg Z7H7F vrebteh(Table
1, Fig. 1).

rln o Hor

Table 1. Effect of HW on NO Production
in RAW 264.7

Concentration  NO production (%)
(ug/mL) Mean+SD
Normal 100.00£5.75
HW 25 214.92+8.71*
HW 50 142.72+6.12*
HW 100 130.69+9.83*
HW 200 131.77+9.08*

HW : Water extract of Houttuyniae Herba
Normal : Non-treated

Results are represented as mean + SD of more
than three independent experiments.

* represents P<0.05 compared to the normal.

250- .

N

=3

o
1

NO production
(%)
g8 2

(2]
(=]
1

0
Normal 25 50 100 200

HW Concentration (4g/mL)
Fig. 1. Effect of HW on NO Production
in RAW 264.7.
HW : Water extract of Houttuyniae Herba
Normal : Non-treated
Results are represented as mean * SD of
more than three independent experiments.
* represents P<0.05 compared to the normal.
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RAW 264.79] H:0, AAel WA=
S vlwd A7} 25 we/mL oAY RE
FxoA fo8 Z7h7 el e (Table
2, Fig. 2).

£ o3

Table 2. Effect of HW on Hydrogen
Peroxide Production in RAW 264.7

Hydrogen Peroxide

Co(njgel/lgi?on Production (%)
Mean+SD
Normal 100.00+£3.56
HW 25 114.62+4.87*
HW 50 113.24+4.00*
HW 100 114.08+4.22*
HW 200 113.87+4.03*

HW : Water extract of Houttuyniae Herba
Normal : Non-treated

Results are represented as mean * SD of
more than three independent experiments.

* represents P<0.05 compared to the normal.

125+

100+

~
g

Intracellular H202
(%)
3
Il

N
g

Normal 25 50 100 200

HW Concentration (#g/mL)

Fig. 2. Effect of HW on H202 Production
in RAW 264.7.

HW : Water extract of Houttuyniae Herba
Normal : Non-treated

Results are represented as mean * SD of
more than three independent experiments.

* represents P<0.05 compared to the normal.

3. Cytokine A A< W3}

1) IL-1B A=) w3

Az EFEES 2447 A F
RAW 264.7¢] IL-18 Aol wA&

S AR A3 10094 200 we/mLe)
FEoAM fo3 $717F YEbeH(Table

3., Fig. 3).

Table 3. Effect of HW on IL-18
Production in RAW 264.7

Concentration IL-1B production

(pg/mL)
(ug/mL) Mean=SD
Normal 4.30=0.50
HW 50 4.00£0.00
HW 100 9.60£1.38*
HW 200 9.80£1.26*

HW : Water extract of Houttuyniae Herba
Normal : Non-treated

Results are represented as mean = SD of
more than three independent experiments.

* represents P<0.05 compared to the normal.

12.54 * *
10.0

7.5+

(pg/mL)

5.0

IL1B production

Ind
o
1

o
o
1

Normal 50 100 200

HW Concentration (4g/mL)
Fig. 3. Effect of HW on IL-1B8 Production
in RAW 264.7.
HW : Water extract of Houttuyniae Herba
Normal : Non-treated
Results are represented as mean * SD of
more than three independent experiments.
* represents P<0.05 compared to the normal.

2) IL-6 WA= w3}

A ZE BEFEES 2447 AHHd F
RAW 264.79] IL-6 AAol v]x]&= <38
< AR 23 1005 200 we/mLe] %
=l A Fol3 F7h7F vEebteH(Table
4, Fig. 4).
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Table 4. Effect of HW on IL-6 Production
in RAW 264.7

Table 5. Effect of HW on TNF-a
Production in RAW 264.7

IL-6 production

TNF-a production

Concentration Concentration
(pg/mL) (pg/mL)
(ug/mL) M‘:}i ) (ug/mL) Mii )
Normal 395.80+74.47 Normal 14.30£3.40
HW 50 342.30£23.90 HW 50 79.30+11.35*
HW100 704.30+147.19* HW 100 1512.30+132.48*
HW?200 762.30+£82.97* HW 200 1501.90£68.24*

HW : Water extract of Houttuyniae Herba
Normal : Non-treated

Results are represented as mean * SD of
more than three independent experiments.

* represents P<0.05 compared to the normal.

900~
800+
700+
600+
500+
400+
o = 3001
200+
1004

6 production
pg/mL)

IL:

Normal 50 100 200

HW Concentration (4#g/mL)

Fig. 4. Effect of HW on IL-6 Production

in RAW 264.7.

HW : Water extract of Houttuyniae Herba
Normal : Non-treated

Results are represented as mean + SD of
more than three independent experiments.

* represents P<0.05 compared to the normal.

3) TNF-a A/d=ke] ws}

Az EFZES 24AZ A st
RAW 264.7¢] TNF-a Aol wx+=
e AR 23 50 we/mL o]
T F=dA #ost FUF JERH
(Table 5, Fig. 5).

b o o

HW : Water extract of Houttuyniae Herba
Normal : Non-treated

Results are represented as mean = SD of
more than three independent experiments.

* represents P<0.05 compared to the normal.

TNF-a production
(pg/mL)
3
g

*

Normal 50 100 200
HW Concentration (#g8/mL)

Fig. 5. Effect of HW on TNF-a Production
in RAW 264.7.
HW : Water extract of Houttuyniae Herba
Normal : Non-treated
Results are represented as mean * SD of
more than three independent experiments.
* represents P<0.05 compared to the normal.
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o] A 9] el
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Z2A ulolH A, AlF 2 FFo
- wpeka Wl Aol whg-3lke] cytokine,
chemokine, NO ¥ Hy0, 5] vhefst o

A

:1&

)

oln posd

Llo

HSA A3

JdzuNEAES A, ETe A
B AT AT

g 938 M EAA S
Sl '“ﬁl’r%ﬂr ‘?ﬂ‘ﬁ‘i}%"ﬂ/‘i
< ggata ggd
Foll 4= ©]A 27} macrophage
of "X oS AT E I
A o]z EFEES 2 macrophage
RAW 264.7 celle] ®j k3t = NO, H:0..
IL-18, IL-6 2 TNF-a 59 AAHS
ZA3sle] folsk Wste] ds =AM
o
NOE €29 MEAZALEA=Z NOS
(nitric ox1de synthase)oll 2]3l AW ol A
AArE o WA o] FA A AbE -
o] om0, dFe] FAAL
2] macrophage®] v}oF3t HAAE ¥4

sl Zost AL igalgRI®
£ Aol Az EFEES vpen

macrophage RAW 264.7 cellell 24A] 719
v okgt A3 25 wg/mL oA EE F
o4 NOSH H,0.¢1 Aol 5l5H
=7k

ZA

H] =
ol £

Y oo

=

cytokine= HARFEof Fof3}=
E, 9SAE W ZFHAE SolA
E oI EAQY, 7 F T P=
FrlEe] o AE s Aes 24

s}b 7]l=£ 7}2 A ¢] interleukin(IL) o]

i

2]
=
H

i

L,_’__

_I_4

O]

_4_4

2 % IL-B+ monocyte, macrophage,
B-cell, denditic cell, endothelial cell,
neutrophil 2 hepatocyte oA £ 5
31, T-cell®] &A3}, B-celld] A5 %
NK cell®] activity 57} 5ol Feodsid,
IL-2, IL-6 ¥ TNF-a 53 4 pro-

—1

inflammatory cytokine2 24 HAIA +H
/K‘-D] ql—_%__% %E"‘ﬂ'ﬂ‘“ﬂm_
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IL-6= monocyte®}t macrophageel A
1|53, B-celle] plasma M EZ=Z £3}
A, FA Y EeA=, g8 A=
T-cell®] #3454 Foll HFH3tH, o
LA 27 F43] FkskeE &
o] )i
TNF-a+ blood monocyte, macrophage,
mast cell @ endothelial cell SlA £¥]
Ha, A7bEgAze] 43 2 FA
o AAH o7 Fod3l, pro-inflammatory
cytokine2 24 A4 FARSE F=
)

macrophage’} A== 1 A3
IL-18, IL-6 ¥ TNF-a 52 AAke] &
ZhE EH. & A A A x EFEE
< v}$-2 macrophage RAW 264.7 cell
o 24A|17Fe] whekst A= IL-18 < IL-6
o] AL 1003 200 we/mLe] F=olA
o8 A ZF7bstgl 2, TNF-ao AL
50, 100 % 200 we/mL 52 ZE =
A fel st Al bkl

ol4el A} Az EFEFE]

macrophage®] NO, H,0, IL-1B, IL-6

oX ofN Wi U

3l TNF-a 59 "gui7ielzte] 4&
SAFeozn WgBgdE SN &
ol Aee & F AN o] TV u
E oA zel W d7E Faste FF
45 A= F A4z 2FEE0] =
oE 234 R F5F B2 A7t
4o Aoz Azl

o] A % ( Houttuynia cordata THUNRB,
Saururaceae) & EFZE3le] A 23 A=

HWE di4oz vhg2 diAA 2 RAW

264.7% ©]€3}e] NO, H»0. IL-1B. IL-6,
TNF-a 52 "dgEanedar Al

nAE dF%e FA, vlastd 953

L o4z 2222 ulsa dAME
2] NO AA< 25, 50, 100 % 200 we
/mLE A7e) sEeA o8 2
AN A

2 o4z ETREZEL vlgs dAME
] H,0, AAE 25 50, 100 % 200
we/mLE A7) sEelA f2l5
2717

3. o4z B2EEL ulss ANE
o] TL-1B9 AA e 1009 200 wue/mL
o sxoA felsA FAA A

1L Rz 222 ulss dAME
o] IL-69 A<+ 1002 200 we/mL
o FxoA felsA FAA A

S elME BRFEE whes AL
2] TNF-a A< 50, 100 2 200 we
/mLE A7e) sEelA Fo8A =
AN A

ol#F AIe Az FFEE
AA £ NO, Hy0; TNF-a, IL-1B
L6 % TNF-a 5o =ejul) e
ARE FAFozA AdEdA L} =

&
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