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Abstract: Peroxynitrite (ONOO") is a potent cytotoxic agent produced by rapid combination of NO and O, . The
nitration of tyrosine residues is one of major pathways that peroxynitrite damages biological system. To investigate
the inhibition of glutathione (GSH) and ebselen on the nitration of insulin and their reaction mechanism, the ni-
tration of insulin by peroxynitrite, inhibition of GSH and ebselen to the nitration and their reaction were studied
by UV-Vis, HPLC and ESI-MS. Present results showed that GSH or ebselen could inhibit the nitration of insulin
by peroxynitrite significantly, but there was an antagonism between GSH, a substrate of glutathione peroxidase
(GPx), and ebselen, a mimic of GPx. The antagonism mechanism is proposed from the characterization of reaction
product, an adduct formed from ebselen and GSH, thus causing a decrease in the inhibition ability of GSH and

ebselen to nitration of insulin.

Key words: peroxynitrite; ebselen; glutathione; insulin nitration

—FAACNO)RAEYERAN - HAEZERE AR F(ONOOY, & A MR KN ONOO-
/N3l — AL A A B (NOS) i b A5 & RN & —Fh ik S AL R AR AL 0], J2 5 i - NO 7 A= i B4
BEE BEREIAMT AR SRS R RIS, ONOOA] LA | & i Bt A k¥ . DNA
fiff iNOS) K & R ik , T8 - NO K Az Bl i 12 Jsi % L ey N A S i T N e o 7= b i =L N ]
RN, -NO ZEA PR N 5 EH] B (0, ) LA L Z2 B o7 20 HILAA 7™ A 4t i 5 AR e, ONOO-
FEAT YR WO R (6.7x10° Lemol™ - s7) s 25 7 | A it i A B 11 O S 1 B R A ol 3-1i 5 % 24 1R (3-NT)

WA H 9 .2004-11-23, Wi ok B9 .2004-12-21

K A SR B 5 4 % Bh I H (No.20371018).,

“EIIE R A, E-mail : hxxzrf@mail.hust.edu.cn

W EE EBO, T ,32 B B R SR A S ESE O )L AR AL




%4

TERMRSE A B H R AN Ebselen X [ % 28 4 £ ) 400 ) s AR B AR FBLBE A9 F ¢ - 501 -

HiEA RN EEREZ—, ONOO 5 EY K4
TSN N @ EEHLEED B ONOO-J5 11k A= il 3
iR ONOOH , F43fi# A - NO, Fil - OH , Fi% & B2 7% FEAE
HAE R R A B 3 1 =R

JE & 2 (insulin) 2 A N — A E 2 2 D) HeE H
JE IS BT N N AR I Y AR A i mT
B2 —FAE R I T, RS ESAH 4 4Rk
B H A 3 A TR S R 5 H 2RSS G AL K 2
1% 5l SEA A AL T BE S35 i e 1 R 5 2 AR Eh A i

s AR W TR M SRR DGR B R 5 ONOORE /&
KA R A WARGE , Ebselen(2-7K %1, 2- 78 - 57
A s -3 (2 H) Bl ) J2 — Fft A T 10 B 2 e H ik 41
LW GPx) T M S A AL & B0, BEAH Z MG
JPVERT, L AR R AT E AL I 1, 7 K ebselen Al
GSH 5 ONOO1E H By i 9¢ B AR E A7 — L iz 1o
HEATR ONOOi Ak e £ 2R By /E HIZ R WA IE | &
2 A EAE F O HLEE A fRiE— 25 9T, A
FERSMIF ST ONOO-fiF fb i & i Sk ay b, #F52 T
ebselen A1 GSH X} ONOO RS LIRS R EH, FExXt
IR HLEAE T 2 — 2 81T

1 KBS

1.1 EERFINEE

FE () SR AL T Ak 2y
JREA AT BN w3 R A 23 e H Kl Sigma 7= 5, 2N
W4 H Fisher 23 7], w500 ¥ 2 16 7= 4 B 4l il ) 52
5 FH K B oK 22 Mlli-Q 8 4k 4lifk & Ge 41k
Ebselen ONOO A A S K0 %8 4 il . Ebselen ] Z il
A% 10 mmol - L™ (% W 5 . ONOO- 145 R F VR K
T B R B4R S 7 ) T 20 CCUKAR 1
TRAF , BRRSLEG AT, AR 4 ONOO7E I K 302 nm 4b i)
W B (R A 22 MR (2300 =1 670 Lemol™ - cm™)

T E AU LY :Lambda Bio-40 % %5 h-1] UL 4356t
JETH(PE 22 F]), 1100 %Y =5 250 7 AH €635 14 (Agilent 2
A)),LCQ Advantage 573 {¥ (Finnigan 2\ ).

1.2 BESEMAIE

B —E AR S Z BT pH=7.4 /Y 50 mmol -
L7 BB R 2% vh i, A — 0 S5 e I A Y
ebselen B (F)GSH W, #- A — & 1 ONOO %
W, 7637 CTFHE 5 min, KIATE pH (H48EAR
L 0.1 4 pH FAL, KW A 1.5 mol - L™ NaOH %
WIS pH (E % 10~11, AR ONOO- %5 FHiA i
K2, D428 nm AEWOGREE, AR AR O B A

A=) 3-fif FE I IR Y B (6408 =4 400 L-mol -
em™y1,
1.3 HPLC 43 & ebselen 5 GSH #1 ONOO % iz

BEW

500 pmol -L™" Y ebselen % W 5 500 wmol - L™
GSH % 1 mmol -L~" ONOO - Jz [ Ji5 i i 250 x4.6
(mm) Y Jupiter C18 S A7 5, T s AH A 0.1% — 3
TRV WL (A) I NI (B, AT 40 BE TR L, W 46 ARAS A
25% B, 1#+F 8 min,20 min Wi shHH B 15 & 55%,
WHE N 1.0 mL-min™, AEE 40 °C, K3 K 270
nm, FEFEEY 25 pl.
1.4 IR 7= 49 Y FR 155 58 Jo 3 U <2

500 pmol -L™" Y ebselen % X 5 500 wmol - L'
GSH 1 N =) 4 ik )5 i#F A LCQ Advantage i %
A >R HL I 55 5 U, TE B A 7y =, e 55
MU 4.5 KV, &8 B4R 200 °C, LR g <
FELJEA

2 HR5iTE

2.1 ONOO I E£RBEEmIABMKEMNHL
ONOO-7£ i pH 1H T BB 2 f2 & A 7E LA 2
11,24 pH>10 FF7E 302 nm Ab A7 HARAE A W Wi e | {5
BT R AR, WnTE T R R R 2% vp
WA S min Jo7 HARAE IS0 O I R (B 1), A
B2 nT A, FEAEP pH E T ONOO2 5] &k
R ARG L R Ry, T H R B R, MiE
ONOO-HI A B, 428 nm Ab () W WiC 6 35 156 BH
B A= 4y 3-mg SE s 2 R AR L B W T e . SR L
B, B ONOOTEIZ 55 M T A — & & N AFTE X 3-
i 32 % S R O R AE W R B T A AT A T4, X 2 TR AT)

0.8

Absorbance / A.U.
s o o
[ = >N

— T — T
250 300 350 400 450
Wavelength / nm

Bl 1 ONOO-%¢5h-1T Wi
Fig.1 UV-Vis spectra of ONOO~
(1) 50 mmol - ONOO- in 1.5 mol-L™" NaOH;
(2) 50 mmol-L™" ONOO" incubated for 5 min in
50 mmol- ! potassium phosphate buffer,
pH=7.4 at 37 C.
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Fig.2 Comparative UV-Vis spectra of insulin and the
products of its interaction with ONOO~
0.25 mmol - L™ insulin incubated in 50 mmol -1~
potassium phosphate buffer, pH=7.4, at 37 °C
for 5 min with (1) 0 mmol-L" ONOO~;
(2) 0.75 mmol -1 ONOO=; (3) 1.25 mmol - L
ONOO*; (4) 2.5 mmol-L" ONOO";
(5) 2.5 mmol - L™ ONOO".
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Fig.3 Effects of ebselen or GSH on the nitration of
insulin
The final concentration of insulin was 0.1 mmol-L™.
The buffers were 50 mmol- L™ potassium phosphate at
pH=7.4 and 37 °C with 0.5 mmol-L™" ONOO".
Results are expressed as mean + STD from at least

four determinations.
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The final concentration of insulin was 0.1 mmol- L.
The buffers were 50 mmol- L™ potassium phosphate at
pH=7.4 and 37 °C with 0.5 mmol-L" ONOO".
Results are expressed as mean = STD from at least

four determinations.
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Fig.5 Comparative UV-Vis spectra of ebselen and the
products of its interaction with ONOO~
50 pmol-L™ ebselen incubated in 50 mmol - L
potassium phosphate, pH=7.4 at 37 °C for 5 min
with (1) O pmol - L' ONOO, (2) 25 pmol- L™
ONOO", (3) 50 pmol - L ONOO-,
(4) 100 pmol-L™" ONOO".
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Fig.6  Comparative UV-Vis spectra of ebselen and the
products of its interaction with GSH and ONOO~
(1) 50 pmol-L" ebselen, (2) 50 pwmol -1
ebselen incubated for 10 min with 100 pwmol -
L GSH, (3) 50 pwmol-L™" ebselen incubated for
10 min with 100 pwmol-L™" GSH and 100 pmol-
L™ ONOO-~. The buffers were 50 mmol - L
potassium phosphate, pH=7.4 at 37 °C.
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Fig.7 Chromatograms (HPLC) of ebselen and the
reactions mixtures
(1) 500 pwmol-L™" ebselen; (2) 500 pwmol-L™
ebselen incubated for 5 min with 1 mmol- L™
ONOO; (3) 500 pmol-L™" ebselen incubated
for 10 min with 500 wmol-L™" GSH; (4) 500
pmol - L™ ebselen incubated for 10 min with
500 pmol L' GSH and 1 mmol-L™" ONOO-
for another 5 min. All buffers were 50 mmol-
L™ potassium phosphate, pH=7.4 at 37 °C.
Retention times: ebselen, 1,=19.1 min;
ebselen Se-oxide, tz=5.7 min; and ebselen-
GSH adduct, t3=7.3 min.
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Fig.8 Positive ion ESI-MS of products obtained by

reaction of ebselen with GSH
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