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Lonicerae Flos has antibacterial effects against Staphylococcus aureus, streptococci, pneumococci, Bacillus
dysenterii, Salmonella typhi, and paratyphoid. It is an antiviral agent. The herb has a cytoprotective effect against
CCls-induced hepatic injury. It has antilipemic action, interfering with lipid absorption from the gut. Nowadays this herb
is used mainly in the treatment of upper respiratory infections, such as tonsillitis and acute laryngitis. It is also used
in the treatment of skin suppurations, such as carbuncles, and to treat viral conjunctivitis, influenza, pneumonia, and
mastitis. Lonicerae Flos is dried flower buds of Lonicera japonica, L. hypoglauca, L. confusa, or L. dasystyla. But, for
the most part, we use whole plant of Lonicera japonica, as a flower bud of it. And, little is known of the original copy
of effects of whole plant, except for the 'Bon-Cho-Gang-Mok, which is written the effects of flower of Lonicera japonica
are equal to effects of leaves and branch of it. The present study was conducted to evaluate the effect of flower and
whole plant of Lonicera japonica on the regulatory mechanism of cytokines, inducible nitric oxide synthase (iNOS) and
cyclooxygenase (COX-2) for the immunological activities in Raw 264.7 cells. In Raw 264.7 cells stimulated with
lipopolysaccharide (LPS) to mimic inflammation, flower and whole plant of Lonicera japonica water extracts inhibited
nitric oxide production in a dose-dependent manner and abrogated iINOS and COX-2. Flower and whole plant of
Lonicera japonica water extract did not affect on cell viability. To investigate the mechanism by which flower and whole
plant of Lonicera japonica water extract inhibits INOS and COX-2 gene expression, we examined the on
phosphorylation of inhibitor kBa and assessed production of TNF-q, interleukin-13 (IL-18) and interleukin-6 (IL-6).
Resuits provided evidence that flower and whole plant of Lonicera japonica inhibited the production of IL-13, IL-6 and
activated the phosphorylation of inhibitor kBa in Raw 264.7 cells activated with LPS. These findings suggest that flower
and whole plant of Lonicera japonica can produce anti-inflammatory effect, which may play a role in adjunctive therapy
in Gram-negative bacterial infections, respectively.
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sloh= A2 i 9lm, U&E ks Aol reactive oxygen
species (ROS) @} interleukin-18 (IL-1B), tumor necrosis factor-a
(INF-a) 4 interleukin-6 (IL-6)2} Z+& AJO|E7I0IE AJAKSI]
UAZT) GA doldl E2% ¢ AAA Y
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o ASE Busa Qe
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2$878= Lonicera japonica, L. hypoglauca, L. confusa, £ L.
dasystyla®] 1E7%010]"Y, LTIl FZ Lonicera ]apomca7} oy
o] R0} AT, effte FE MRS BEAD ZS Y
7I=HEY] A Fo AMEE L, o B #'T"J/} e &Eﬂﬁﬂ%ﬁ%
P13 BlolEiAY duld, QIERAA, Y o AlgEny.
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28T A% & - ¥ - £ (Youngnam, Daegu, Korea):~ 7t
2} 300g2 & 5Loll Wil 3A17 MES & 25 S HAZRE 1A
ol TFEHIL 3000xgoll 4 387} 1A B8, 4EHTHE |51 0.2
um filter (Nalgene, New York, USA)Z o] 1}51%ict. o) oimjolg
rotary evaporator (EYELA, Tokyo, Japan)E SZZZENL AKS
WK -20CollA BHESIITE £4RIE(FLE; flower of lonicera
extract) &} B& ¥ - ¥ - f£(WPE; whole plant extract)®] #&2
Z}2} 200, 203%. 2 AEolAs EMEMol 50] ARSI

2. AJoF

LPS (Escherichia coli 026:B6; Difco, Detroit, MI, US.A)S}
3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazoleum  (MTT)2&
Sigma (St. Louis, MO, USA)oilA 5181, fetal bovine
serum(FBS) 3} antibioticsi Gibco/BRL (Eggenstein, Germany)
ZB2E 31520, Antibody= BD Bioscience (USA), Cayman
(USA), Zymed (USA)olA U511 1L, NC papere Schleicher &
Schuell (USA)ollA] FI5I3Ct. TNF-a2t IL-189) ELISA Kitz
Pierce endogen (Rockford, IL, USA)ollA1 @151%d

3. A ZEaled

Murine macrophage cell line@] Raw 264.7 cells& Th=A| 3%
FAME (M)A TSI em, Dulbecco’s
Eagle’s medium (DMEM)oll 10% fetal bovine serum (FBS), 100

modified

U/ml penicillin 2100 nug/ml streptomycing Z2EH si A& A}
2561l 37T, 5% CO; incubatorofj Al W) AdEnpael 12
E cells2 80~90%2} confluencycllAl A& 1, 20 passagesE

E7IA] 22 cellPl ALEBIATE
4. MZE Y&g &8
Raw 264.7 cellsS 96 well plateol] 5x10° cells/well2 23
St T FLESH WPEE s E MRSl A2 dEgs +
BIG k. Aol 0.1, 03, 1.0, 3.0 mg/mi9] 5 F FLEQ} WPEE
XS 37T, 5% CO0NA] vRUSIATE. HUE M Zofl 0.5 mg/
nt8] MTT 50, E ARSI, 4417 BlSE &, X E A AHBIL
M= formazan crystals€& DMSO 50pf0ll =0]  Titertek
Multiskan Automatic ELISA  microplate (Model
MCC/340, Huntsville, Austria)=Z 540 nmolA] EBEE £53}
At NZYESS control celloll thel HEET LIERAITH

_{

reader

Viability (% control)

= 100x/ (absorbance of treated sample)/(absorbance of control).
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™3I 6 well plateot} cells (1x10°/ml)S 255}
LE W WPEE 27} 0.1, 03, 1.0, 3.0 mg/mlE AX|g £}, 14]
| LPSE AMRISISICE LPSAR] & 6, 12, 18, 241710l Al ZHH
25 100 (E ZI510, GriessAl9F (1% sulfanilamide in 5%
phosphoric acid + 1% a-naphthylamide in HzO) 100 wet &85}
of 96well platesoflA] 108 B0t ¥I2A1Z] & 540 nmollA Titertek
Multiskan Automatic ELISA microplate reader (Model MCC/340,
Huntsville, Austria)Z SHTE ZHSIPCE NOY sLEe
sodium nitrateZ 345l EBTE HF6I0) HFE FHE SRk

A

0 RE
g"ﬁ

6. Immunoblot analysis

20mM Tris Cl (pH 7.5), 1% Triton X-100, 137mM sodium
chloride, 10% 2mM EDTA, 1mM sodium
orthovanadate, 25mM b-glycerophosphate, 2mM sodium

glycerol,

pyrophosphate, ITmM phenylmethylsulfonylfiuorides} 1 mg/ml
leupepting $H3-Sh= buffer (100¢ dish 80u)E 715l0] cellS
lysisA]ZdCE  Cell lysatesE 10,000xgZ 1027+ A28k
debrisE A ASIHCE INOSSH COX-29] B2 antimouse iNOS,
COX-2 antibodiesE AlE8H] HAEGISIA gpHO g BAE1

o, anti p-I-kBa antibodyE AK2&KY p-l-kBa proteing :@o}
T} 27} antibody= alkaline phosphatase conjugated anti-mouseS}
anti-goat antibodyE AMSEIAICY. INOSS} COX-2, p-I-kBa protein
9] bandi= ECL western blotting detection reagents (Amersham,
USA)E AlE31] manufacturer’s instructionol] Wiz} 2rlE1d

7. Cytokine &%
CytokineE Z&517] 951 6 well platec]] cells (1x10°/ml)
2 BF511 FLE % WPEE 717} 1.0, 3.0 mg/mlg AXI3} THe
1417 ol LPSE AHAIGIACE LPS MR & 6417k viA| & <+
3l cytokineES FFBIECE. =AY viXl= SHAMA -70 COﬂ
A PPBIIEL TNFaS} L1 ELISA Kit (Pierce endogen,
Rockford, IL, USAYE AlEckd HFHEIGCH, 489 #hHe

manufacturer’s instructionof] Wk

C R

1. Raw 264.7 cellofA] LPSE ST E NOZQ Ao 1%

Raw 2647 celiol] FLER} WPES] NO AMOI R & T
5171 Y)81d FLE & WPEZ 0.1, 03, 1.0, 30mg/mi9] 5 & N
ol Mejskd Y4xl= NOgks E85Irt LPSioll4l& control
woll 8lirslel NOg| ddzko] MElAZh EH 0T FE7161% S
o, FLE & WPEZ 72t 10, 3.0 mg/mlig RSt A8 tol|4l=
12h, 18h$} 24hoilA] S91AYH NOL| 442 GO, FLE
2 WPE 232} 0134 03 mg/miS &g Addolss AsA7

Ulol] 728k NOUMOME VERIA] E3ITt (Fig. 1).
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2. Raw cell®] MEgo| vz Hat
FLE 2! WPE7} 1.0 % 3.0mg/ml (12h, 18h, 24h)2} T oflA]

LPSE S5 NOQ M4E 7447l Aol, FLE 2 WPEQ Al
Z2EH O QIgh cell population®] A 8}0{]/{1 710159 =X E #
251 $15kd, FLE W WPES] =rH Al Fkol wel
MTT assay S HAIGI] M ZMESS é Hal%Gch A8z FLE
©} WPEQ| 1.0 ¥ 3.0mg/mlsw LPSo| Hlalslol, 6~244]7H
S FYT MEEH S VERNA] 2T} (Fig. 2).
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Fig. 1. Effects of FLE(A) and WPE(B) on the production of NO in
LPS stimulated Raw264.7 cells. Raw264.7 celis were treated with 0.1, 0.3,
10, 30 mg/m! of FLE and WPE dissolved in EMEM for 1 h prior to the addition
of LPS (1 ng/mi), and the cells were further incubated for 6~24 h. Gontrol cells
were incubated with vehicle alone. The concentrations of nitrite and nitrate in
culture medium were monitored as described in the experimental procedures. Data
represent the mean = SD. with eight separate experiments. One-way ANOVA was
used for comparisons of multiple group means followed by Newman-Keuls test
(significant as compared to Control, ™P ¢ 0.01, significant as compared to LPS
alone, #P <005, ##P (001
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Fig. 2. Effects of FLE(A) and WPE(B) on the cell viability in LPS
stimulated Raw264.7 cells. Raw2647 cells were treated with 1.0, 30 mg/m!
of FLE and WPE dissotved in EMEM for 1 h prior o the addition of LPS 1 ug/mi),
and the cells were further incubated for 6~24 h. Controf cells were incubated with
vehicle alone. Data represent the mean = S[D. with eight separate experimets
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3. Raw 264.7 cellojA] LPSE S5 % iNOS gksiof n)x|=

NO 44 AAx|7]17ko] TSt iNOSTHE Al HEHd g RALGH
7] 95k immunoblot analysisE 0]&35ld M EZ ]
INOSTHH A 9] WErg ZAFSIATE. LPSA X Aol & iNOS Tt
Zlo] A8 SLEUSLE, LPSell FLE £& WPE 1.0 mg/mig
RRB A TolAE INOSSY 2ol EA4EACH, 3.0 mg/mlg
MRS AETAE INOSS| 2ol T2 $Ag] A5k, LPS
9 FLE £& WPEE EAIMEIA] FLEQ WPES &5 9JEHO
Z INOSEHEIO 2lo] ZhAEle Z1g Bag & AUt (Fig. 3).
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FLE -« iNOS
FLE -« actin
WPE « iNOS
WPE -« actin
CON 10 3.0 (mgimi)

LPS
Fig. 3. Effect of FLE and WPE on the induction of iNOS by LPS.
Inhibiton of FLE and WPE on LPS-stimulated iNOS protein
expression. The level of INOS protein expression was moniored 18h after
treatment of cells with LPS (1ug/mb) with or without FLE and WPE pretreatment
(i.e. 1h before LPS)

4. Raw 264.7 celiof| A LPSE ¥ COX-2et8Hol n|xl= H3

Prooxidantl-} proinflammatory stimuliof] 28] MEKK-1,
kBS} E43E A F3K MAT= COX-2%= prostaglandin &}
2 Z7IA GBI QlolA BEH Age Sy,
oAl LPSAHAIAlol= COX-2 ool s RIF
LPSoll FLE %2 WPE 10 mg/mlg AHX|gH 4& |
COX-29] Zo] EoJEX 20, 3.0 mg/mlE XX|3 Y&l 2o
COX-29] 2ho} 12 gA43] o] B¢, LPSe} FLE &2 WPE
SAIAE]A] FLEQL WPES] &5 9EX O F COX-2 thilEl9)
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LPS
Fig. 4. Effect of FLE and WPE on the induction of COX-2 by LPS.
inhisttion of FLE and WPE on LPS-stimulated COX-2 protein expression. The levei
of COX-2 protein was monitored 18h after treatment of cells with LPS (1pg/mi
with or without FFE and WPE pretreatment (e 1h before LPS)
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5. Raw 2647 cellolA] LPSE FEg p-lkBtdo) njx|
Virusit bacteria ZH4A] REE = AE8HSol ol &858
EE NFkBE iNOSLH TNF-oR @Al 2hdlo] peagnl™.
Resting cello| 4 NFxBE cytoplasmol|A] inhibitory molecule@! 1
«Ba, IkBp, IxkBe, p105, pl00EN AESI B|&&8 o2 £X5}
AT, LPSUE Tat, Tax 9] At=oll 28l NFkB signaling cascade
7} 84 315)H, NFxkBrY O 2 translocationdled COX-2, iNOS,
BclXL, cIAPs 9] WALE FEEH) IkB proteing) EHE, 718
Z 23} NFkB| inhibitory protein® IxBao|c}?. B A& E
IxBa®] phosphorylated formE Z&351%5Eh. LPSA A Ajoll= p-Ix
Ba thzlo] $EE1OL), LPSo) FLE & WPE 1.0 mg/mlE
RS AEFoIA & p-IkBag] o] SIER2H, 3.0 mg/mls
AR AT E p-IxBad FHoj K& A6 Eof E] LPS
9} FLE & WPEE SAJAEIA] FLEQ} WPES &5 /EHOE
p-lkBa TIHZO] Bo] AANE AE BEE ¢ YUt (Fig. 5)

FLE [}« p-1xBa

FLE - actin

WPE - p-lxBa

WPE -« actin

CON 1.0 3.0 (mg/mi)

LPS
Fig. 5. Effect of FLE and WPE on the induction of p-lkBa by LPS.
Inhibition of FLE and WPE on LPS-stimulated p-xBa protein expression. Tne level
of p-lkBa protein was monitored 15min after treatment of cefls with LPS (1ng/mi)
with or without FLE and WPE pretreatment (Le. 1h before LPS)

6. Raw 2647 cellofA] LPSE RT¥ TNF-aol ojil= gat

TNF-a= LPSRISO] FQ mizhAl=A
responseo] RoJA FQEF ¢gr2 S, Macrophage9} mast
celloff A Er|E]E= TNF-0= tumor celld] A|EZE4E Liehlm,
J gr2T BEEe] b B UEoA] LPSE TNF-a
o] BHlE FAEUA E7WIZ e, FLE 9 WPEE 1.0 1 3.0
mg/mi®} zFollA 25 FYBIA TNF-a2 4488 £ o,
SRYEHQ ZAE VENIRICE (Fig. 6).
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7. Raw 2647 cellol A LPSE ST IL-180l mixjs Hak
IL-18F= monocyte, macrophage, B-cell, dendritic cell,
endothelial cell, neutrophilil} hepatocyteoflA] EH|xXm, TNFq,
IL-2, IL-68} g7 proinflammatory cytokine 2 241 ojg] Halst
H AEEN duxlo] ok B8 IL-1BE T-celld) activation,
B-cell®] maturation, NK cell®} activityE &4 S = 4181
offiAf LPS IL-1B BHIE |RALUA &7 2, FLE
WPE 1.0 3 3.0 mg/mid] B5olA 2% SQ31A IL-182] 4
dEFe 8390H, sRAEA ZAagE VBRI (Fig. 7).
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Fig. 6. The effect of FLE and WPL on LPS-stimulated TNF-a
production. Production of TNF-a was measured in the medium of Raw264.7 cells
cultured with LPS {1 pg/mh in the presence or absence of FLE and WPE for 6
h. The amount of TNF-a was measured by immunoassay as described in
experimental procedures. Data represent the mean + S.D. with three separate
experiments. One-way ANOVA was used for comparisons of multiple group means
followed by Newman - Keuls test (*: significant as compared to control, *P ( 0.01,
#: significant as compared to LPS alone, ##P ¢ 0.01)
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Fig. 7. The effect of FLE and WPL on LPS-stimulated IL-13
production. Production of IL-18 was measured in the medium of Raw264.7 cells
cultured with LPS (1 ng/mh in the presence or absence of FLE and WPE for 6
h. The amount of IL-18 was measured by immunoassay as described in
experimental procedures. Data represent the mean + SD. with three separate
experiments. One-way ANOVA was used for comparisons of multiple group means
followed by Newman - Keuls test (*: significant as compared to control, *P (001,
#: significant as compared to LPS alone, ##P ¢ 001)
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Japonicaoll &) aglycone€ 7}Z] oleanolic acid®} hederageninT'%
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4] prednisolonelTH= OFSIAINY, S-EXH O T BEG 744
248 Busl9iom, Tae 572 Lonicera japonica®l Z&E0
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L}, LPSol FLE 2 WPE 1.0 mg/mlS Ax|aH AgZolds
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