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Suppressive effects of natural antioxidants on
endotoxin-induced uveitis by |
inhibiting the NF-£B signaling pathway
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Background and purpose.  Blue honeysuckle extract (BHE) contains high level of phenolic
compounds, which have been reported to have multiple biological properties, including antioxidant,
antimicrobial and anti-inflammatory properties. Lutein is one of the most widely found carotenoids
distributed in fruits and vegetables frequently consumed. Lutein present in the macula and lens, and
is known to many as “the eye-protective nutrient”. The aim of the present study was to investigate
the effects of two kinds of natural antioxidants, BHE and lutein on endotoxin-induced uveitis (EIU).
Materials and Methods.  EIU was induced in male Lewis rats by a footpad injection of 200 pg
lipopolysaccharide (LPS). In BHE experiment, 1, 10, or 100 mg of BHE was injected intravenously
immediately after LPS injection. In lutein experiment, 1, 10, 100 mg/kg of lutein or 1mg/kg of
dexamethasone was administered intravenously at 30 minutes before, at the same time as, and at 30
minutes after LPS treatment. The aqueous humor was collected at 24 hours after LPS injection, the
number of infiltrating cells, protein concentration, nitric oxide (NO), tumor necrosis factor (TNF)-a,
and prostaglandin (PG)E2 levels in the aqueous humor were determined. Some eyes were enucleated
for histologic examination and immunohistochemical analysis. Immunohistochemical staining with a
monoclonal antibody against activated NF-xB was performed to evaluate the effect of BHE and
lutein on NF-kB activation in the iris-ciliary body (ICB) of rats. To further clarify the
anti-inflammatory effect, RAW264.7 cells (a mouse macrophage cell line) were stimulated with LPS
in the presence or absence of BHE and its major phenolics, cyanidin 3-glucoside (C3G), cyanidin
3-rutinoside (C3R), chlorogenic acid (CA) and lutein. Expression of inducible NO synthase (iNOS)

and cyclooxygenase-2 (COX-2) were analyzed by Western blot method.
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Results.  Both BHE treatment and lutein treatment significantly reduced the inflammatory cell
infiltration, the protein concentration, the levels of NO, TNF-a and PGE2 in the aqueous humor and
improved histologic status of the ocular tissue. The anti-inflammatory effect of 100 mg/kg lutein was
as strong as that of 1 mg/kg dexamethasone. The number of activated NF-kB-positive cells was
lower in the ICB treated with BHE or lutein at 3 hours after LPS injection. BHE significantly
suppressed the production of NO, PGE2 and TNF-a in the culture medium as well as the expression
of iNOS and COX-2 by LPS-stimulated RAW264.7 cells in a dose-dependent fashion. C3G, C3R
and CA showed no or weak inhibitory effects on the level of inflammatory mediators and the |
expression of iINOS and COX-2. Lutein also suppressed iNOS and COX-2 expressions in RAW
cells.

Discussion.  Treatment with BHE or lutein si gnificantly reduced LPS induced cellular infiltration
and protein concentration in the aqueous humor as well as histopathologic manifestation of EIU. The
results showed that BHE and lutein significantly suppressed ocular inflammation in EIU in a
dose-dependent manner. In the present study, like TNF-q, level of NO and PGE2 in aqueous humor
was also reduced ny BHE or lutein administration. These data indicated that the suppression of
inflammatory manifestation by BHE and lutein treatment may mainly be attributed to the inhibition
of these inflammatory mediators production. We have found BHE and lutein can inhibit the
expression of iINOS and COX-2 as well as their products, NO and PGE2, in LPS-stimulated
RAW?264.7 cells. Thus, it appears that BHE and lutein suppresses the production of NO and PGE2
by blocking the expression of iNOS and COX-2 protein, respectively. The expressions of TNF-a,
iNOS and COX-2 are all regulated by NF-xB. Thus, the inhibition of NF-xB activation can help to
explain the beneficial effect of BHE and lutein in EIU treatment.

- Conclusions.  These results suggest that BHE and lutein attenuate the degree of inflammation in
eyes with EIU by inhibiting the NF-xB dependent signaling pathway and the subsequent production

of proinflammatory mediators.
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EHEBRBROTV—SPNNICEDBIEARNL AN, H2, REREDEZLI DR
KOFERDHDIVWEIHEBEERLERSZEBE<ALSNTNVNS, ZOLDREEDILE
DFHICH LT, FIBBERSPHNAARD Py —ERZ2E8TH2RABOMEZ AN
ZZEMBRBEBACEALON, FREEZRT T IV EEL TS, EHETIERA
AR E S BADOBMET)L (endotoxin-induced uveitis: EIU) #MWVT, 2
BBEORARTBEYME INA Ay THEHENTA2) ORESERIIHT 2HHE
HREMEABTFICONWTIARNT, V7 LBREFEONED) REEERRTTH 3
LPS 25y FORBICEFNL TAIMAESELAZEEL. \NZAhy THitmd s 0
BNVTA 285 L. TORKR. MYEEBICHBEKFOREMBE. 5280
BE, REATAIT—F—ON), 7ORY T 520574 E2. INF-aBEEZFEICM
WU, RREMEAZRLE, ELREABLCEREBICXRD, ¥, EREICBNT
NF-xB BREEEZMHIT 2L HHSMIEI N, In vitro DERTH. NAHhy TH
W IPS THEELZREAT A Z—FY—OREZHHLEZ. NZAhy ThHlimE
WFA T EDBITIPS THEHELZ INS BLUCX-2 ZEHORBEEZAHF L= NZH
vy T EINTA R NF-BEES T FIRROMEICL D IBERERNICHRAE
ERZRLZE. UEXD, COZHBEORANEBLLYERIRESERDO T L HBE
KERTE S A RENTRBI N, ' ‘

NERRICHZ> TRETRED LHAEEEN S, Bl KBWTREME
BEORBOEMMNH D, EIU OGBERNORIEMIZOEEIE LPS EFH% 6 R,
SR5N. 24BMTE—2IZELT. 4 SHRTRENMNESLEEELZ. X
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MBS AI2FERICODVTOERBNH D, ZORKOFERITIHS M Tidizn
EEZBE L RIZNF-xB 7NV BB EBREBOBEBRIIOVTOERMNSD,
NF-xB > F I REBIECHREREEYEREZEDPLOLIIHRAINTNT, BEROD
F—=NRLlrnwEEE L.

RNTRIEZEO/NFILHABENS, BRKTOMRRMICETS TN OAHE
LTWBTRZANWNEDOERIZH LT, BHCEEL T2 THRDT, ARS
BENHDEREBZLEZ, KIZ. NF-xB 2RBRL TWI2HBRBOKEEICDWTOEM
MHO. NF-xB ZREBEL TVWI2MRIIEKAMIR, <707y - THSuREH
NRERWERIZ L, ZORZFICHLT, EEE0MK,. 7077 —J0OEMIE6
BEMNSRBI - HERBZLEZDIZ, 2 3RRET NF-xB BEMAEIZS A mEk.
ROOQT 7= THE2ONENIEMMHD., 6B THSNLMRITAERNIC
HO. 3BMITON-«BBHEMRIIIEYE. ERECHIEEELZ.

BREBECFEFEORBFERERMS, HEBREMEREGITKD NF-«B 7 FHIVER
EHRAOEBIIOWTOBERMNH D, REBEHEICLD., NF-«B RiEHLLE#HE
THEATHD IBONRENFTEZHRMNHDEEZ L. RIZ. EHER
ML OEBTFHIIOWTOEBMMH D, MUY OPICHEBILHENS EN
50T HFEETHCERT A ERE> T EKBFHNETCE2LEE L.

ZO@XIE, BHERAMIEEAERWHREAYMEN. EIU T 2FHIZHBRED
REFITDELEZHASNICLZRATESFMEIN. TENZA Ay THEHIN T
VBREIEARDFHERICEBIKISHAINZ Z EnBmBEINS.
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