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Effects of Vespae Nidus on Peroxynitrite Production and
Protein Expression of Proinflammatory Mediators
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Peroxynitrite (ONOQ) is a reactive oxidant formed from superoxide anion radical (‘Oz) and nitric oxide (NO),
which can oxidize cellular components such as essential protein, non-protein thiols, DNA, low-density lipoproteins and
membrane phospholipids. ‘O, and ONOO™ have contributed to the pathogenesis of diseases such as stroke, heart
disease, Alzheimer’s disease and atherosclerosis. Because of damaging effects of ‘O, and ONOO' oxidants, Vespae
Nidus, which has been known to strengthen the kidneys to preserve the vital energy. was tested as a potential specific
scavenger of those oxidants. In this study, the viability of Vespae Nidus (1, 10, 50 g/ml) to scavenge -O2, NO, ONOO
and so to protect cells against tert-butylhydroxyperoxide (t-BHP) induced cell death was tested. The levels of -O," and
ONOO™ were detected by staining with DCFH-DA and DHR 123, respectively. Protein expression levels of COX-2,
iNOS and NF-:B were assayed by western blot. Vespae Nidus blocked t-BHP-induced cell death in a dose-dependent
fashion. Vespae Nidus inhibited +BHP-induced production of ‘Oz, NO and ONOO™ in YPEN cells. The lipid peroxide
level was increased and glutathione level was decreased in lipopolysaccharide (LPS)-treated ICR mouse, whereas the
ones in the Vespae Nidus-administered group were regulated beneficially. Vespae Nidus inhibited the expression of
COX-2, INOS and NF-£B (p65 and p50) genes in LPS-treated ICR mouse. The present study suggests that Vespae
Nidus is a powerful antioxidant and promotes cellular defense activity by scavenging the toxic oxidants such as ‘Oz
and ONOO'.
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Dulbecco’s Modifide Eagle Medium (DMEM), fetal bovine
serum (FBS), streptomycin-penicillin 52} A XE ] 4§ AJFE2
Gibco BRL (Grand Island, USA), sodium dodesyl sulfate (SDS),
acrylamide= Bio-Rad (Hercules, USA), NP-40, CAPS, protease
inhibitors, 3-Morpholinosydnonine (SIN-1), DL-penicillamine,
dihydrate (SNP),
5 Sigma chemical Co. (ST. Louis,

sodium nitroferricyanide(II)
lipopolysaccharides (LPS)
MO, USA), dihydrorhodamine 123 (DHR 123)¥} 2',7'-dichloro
dihydrofluorescein diacetate (DCFDA)&
(Eugene, OR, USA), ONOO, carboxy-PTIO sodium salt=
Calbiochem (A Brand of EMD Biosciences, UsA),
4,5-diaminofluorescein (DAF-2)& Dai ichi Pure Chemical Co.
(Tokyo, Japan), 13 % 2%} 3= Santa Cruz Biotechnology
(Santa Cruz, USA)olA] 4+
peroxide, ethanol, methanol 2 7]} A] 2k A5 o] A

d3ted ALE-3H T 717]= GENios (GENios-basic, TECAN,
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4etglth. 18]3 NaHCO,S 74le] pH 747602 ZAH3
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7¥ste] 4A17F F71 kst solublization &9 (dimethyl
sulfoxide:ethanol, 1:1)& 71314 24417+ w3 3, 595 nmol| A
A Je g S5
4) IR A LA ROS, NO 2 ONOO &A% &4
YPEN A 25 96-well platec] 1 x 10*/well2 A&
St M o 1, 10, 50 pg/mle FEEEFEES A Elst
1417 Wl 3t ¥, t-BHP 10 pMS A 2l ske] 1417t
DCFDAES Agsta FFF=A (o733 490 nm/%‘%u}%}
520 nm)Z B =43} %‘H*P* Al 7358}
). =3 DHR 123& A ¥ o7]23 500 nm / ¥
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23t o 7] 94 485 nm/WE 94 530 nmoll A NO A1 A4%&
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ZA Lipid peroxide ¥#< Ohkawa &< W Po)| )z}
SAsAT. 23 i AL 1,000 x golA dALHTF F
35 HE H3l 8.1% sodium dodecyl sulfate, 20% acetate buffer

) 2 0.8% thiobarbituric acid (TBA) &g 7}3] 95T
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TBA reactive substanceE n-butanol : pyridine (15:1) Edo =z
olPAIA 37 532 nmel| A FFEo] WE FAsto] A Fe
o A4 E A189 malondialdehyde (MDA) %ET‘:— free MDA
2 RFAS Fete Aldtsislor MDA €#e 274 m
nmoleZ YERY ST}
7) Glutathione 3%

ZHW GSH #%2 Ellman 59 Wl ohe} 431
o 234 7292 1,000 x gilM AT F FF Aol 4%
sulfosalicylic acidE 7}she] £33 £ 1,000 x goll Al 1
ARt e 5"]3}@] 1 mM DINB &3 £&3
Lol 2087 WA F 412 nmol M FREE SAHTAOH
GSH &2 protein 1 mg 3 nmoleZ YERY At}
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membraned] GHASE Ho|AA FU}, ©] membrane% &
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°|# antibody 2%E AEA7IZ 7 EMA ‘3‘3’4 2o 1a
antibody S 2A17F A3t ©] membranes 0.1% Tween 20
< 3 TBSTE 3023t A H g ok 24} antibodyE 243t ¥F
S A]7]131, TBSTE 4087t AlZ3 thS membraneo] ECL
solutions BHEAIA WA H &3S Xeray filmol| ZHFAIAT &
Alg el @A AL Bradford protein assay kit AH&-3ted]
595 nmol X FFES FHsH] AASHH.
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1. AWM E A +-BHPZ =g MEAM g Alx Bo
a9

30 pM9] +-BHPE A 2J3}3l& o Al *@%" & 75% 5o,
BEFZE 1, 10, 50 pg/mE AX T AEs AZLo] 81,
89, 95% = e} & oEZF O -BHPY 461 A A7} A
He RS2 YENtHFig 1).
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Fig. 1. Cytoprotective effect of Vespae Nidus on +BHP induced cell
death in YPEN cells. Cells were exposed to +~BHP (30 pM) in the present
and absence Vespae Nidus (1, 10, 50 ug/me). After 3 hr exposure the cell viability
was evaluated by MTT assay. Each value is the mean+S.D. a) Significantly
different from the not-treated +-BHP. b) Significantly different from the t~BHP
group(*+ : p < 0.01, * : p < 0.05).
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™ Blste] +-BHP Aol 93 231.15+17.15 fluorescence/min
o7 QAo FNHAY EREFEES YT B T
deEder  ZAaEHo 50 pug/m FEOA 148.91+11.09

fluorescence/min®. 2 o] UA FHAE ATh(Fig. 2).
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Fig. 2. Effect of Vespae Nidus on t+BHP induced ROS in YPEN
cells. Cells were pre-treated with various concentration of Vespae Nidus for 1hr
and then treated with +~BHP (10 pM) for 1hr. Detection of intracellular ROS by
staining with fluoremeter using DCFDA. Each value is the mean*S.D. (n=5). a)
Significantly different from the not-treated ~BHP. b) Significantly different from the
+-BHP group (x : p < 0.01).
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Fig. 3. Effect of Vespae Nidus on tBHP induced NO in YPEN cells.
Cells were pre-treated with various concentration of Vespae Nigus for 1hr and
then treated with +~BHP (10 pM) for 1hr. Detection of intracellular ROS by staining
with fluoremeter using DAF-2. Each value is the mean+S.D. (n=5). a) Significantly
different from the not-treated t~BHP. b) Significantly different from the t-BHP
group (= : p < 001, * : p < 0.05).

ONOO'= 221.51+18.76 H] 8}
t-BHP 2ol 2]3| 483.33+35.44 fluorescence/minS.2 AJ4J 0|
F7HE R oY Bt EFEES AY Aol w5 gEHOE
4= 10 pg/ml FZ oA 387.27+31.85 fluorescence/min, 50
pg/ml F=0l A 302.72+29.44 fluorescence/mino. 2 24 1A
745 A Th(Fig. 4).
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Fig. 4. Effect of Vespae Nidus on tBHP induced ONOO" in YPEN
cells. Cells were pre-treated with various concentration of Vespae Nidus for 1hr
and then treated with +-BHP (10 uM) for 1hr. Detection of intracellular ROS by
staining with fluoremeter using DHR 123. Each value is the mean+S.D. (n=5). a)
Significantly different from the not-treated ~BHP. b) Significantly different from the

t-BHP group (++ : p < 0.01, * : p < 0.05).
3. LPS A& vh-20A MDA &3 vlXE 4%

At AR 2AF HikstA A e 11.60+0.58 MDA
nmole/mge] 1o} LPSE  AHeldh tRTAE 22444112
MDA nmole/mg2 2 28] 7}& F7h= Sl wkHo| LPSE X
AL L FEES AT T APTY A9 19484097,

18.81+0.94, 16.14+0.81 MDA nmole/mg .2 tZ ol Hl3] 74
g A0 Yegth(Fig. 5)
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Fig. 5. Effect of Vespae Nidus on LPS-induced Lipid Peroxidation in
mouse kidney. Mice were administrated Vespae Nidus (10, 20, 50 mg/kg) for 5
days and injected LPS (5 mg/kg). Mice were sacrificed 5 hours after injection.
Results are mean+S.D. (n=5). a) Significantly different from the normal. b)
Significantly different from the control (++ p < 0.01, * p < 0.05).
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AATo  AF

Z3% glutathione
nmole/mgo] R . tZE 72 15.60+£0.78 nmole/mg2-
o} whHo] A¥e] A$-E= 17.02+0.85, 17.78+0.89, 19.82+0.99

nmole/mg 2.2 t) 2o Hl& Z7tEE Aoz Uet(Fig. 6).
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Fig. 6. Effect of Vespae Nidus on LPS-induced glutathione level in
mouse kidney. Mice were administrated Vespae Nidus (10, 20, 50 me/ke) for 5
days and injected LPS (5 mg/kg). Mice were sacrificed 5 hours after injection.
Results are mean=S.D. (n=5). a) Significantly different from the normal. b)
Significantly different from the control (+ p < 0.01, * p < 0.05).
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Fig. 7. Effect of Vespae Nidus on LPS-induced COX-2 in mouse
kidney. Western blot was performed to detect COX-2 protein level in cytosol
fractions from mouse kidney. Mice were administrated Vespae Nidus (10, 20, 50 mg
/kg) for 5 days and injected LPS (5 mg/kg). Mice were sacrificed 5 hours after
injection. a) Significantly different from the normal. b) Significantly different from
the control (** : p < 0.01, * p < 0.05).
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Fig. 8. Effect of Vespae Nidus on LPS-induced iNOS in mouse
kidney. Western blot was performed to detect iINOS protein level in cytosol
fractions from mouse kidney. Mice were administrated Vespae Nidus (10, 20, 50 mg
/kg) for 5 days and injected LPS (5 mg/kg). Mice were sacrificed 5 hours after
injection. a) Significantly different from the normal. b) Significantly different from
the control (x p < 0.05).
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Fig. 9. Effect of Vespae Nidus on LPS-induced p50 in mouse
kidney. Western blot was performed to detect p50 protein level in nuclear
fractions from mouse kidney. Mice were administrated Vespae Nidus (10, 20, 50 mg
/kg) for 5 days and injected LPS (5 mg/kg). Mice were sacrificed 5 hours after
injection. a) Significantly different from the normal. b) Significantly different from

arbitary density of
p50 level (%)

the control (= : p < 0.01).
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Fig. 10. Effect of Vespae Nidus on LPS-induced p65 in mouse
kidney. Western blot was performed to detect p65 protein level in nuclear
fractions from mouse kidney. Mice were administrated Vespae Nidus (10, 20, 50 mg
/kg) for 5 days and injected LPS (5 mg/kg). Mice were sacrificed 5 hours after
injection. a) Significantly different from the normal. b) Significantly different from
the control ( : p < 0.01, * p < 0.05).
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