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[ ABSTRACT] Aim To investigate effects of Ir arginine and N* nitro- I+ arginine methyl ester (1-NAME) on human umbili
cal vein endothelial cell (hUVEC) secreting nitric oxide (NO) and superoxide anion (0;) . Methods hUVEC was incubat-
ed with glucose, insulin, I-arginine and [ NAME respectively for 24 hours.  The activity of nitric oxide synthase (NOS) and su-
peroxide dismutase (SOD), the concentration of NO and O in the supernatant of cultured hUVEC was measured at the end of the
experiment. Results  NOS activity, the concentration of NO increased, while SOD activity decreased and the concentration
of O, increased significantly in the presence of 25 mmol/ L glucose. = NOS, NO, SOD did not change significantly in the presence
of I-arginine, while the concentration of O, decreased significantly.  The activity of NOS, the concentration of NO increased in
the presence of 25 mmol/ L. glucose+ Irarginine, I:arginine may reverse the elevation of O, which induced by glucose.  NOS,
NO increased in the presence of 10, 100, 1 000 mu/L insulin, while SOD and O, did not change significantly. ~NOS, NO in-
creased in the presence of I-arginine+ insulin, SOD activity did not change significantly while O, decreased.  NOS activity and
the generation of NO decreased in the presence of 100 Pmol/ L. I NAME, while SOD activity did not change significantly, however
the generation of Oy increased. ~NOS, NO decreased in the presence of 25 mmol/ L glucose+ I-NAME, however SOD activity
and the concentration of O, did not change significantly. ~ NOS, NO decreased in the presence of 10 mu insulin+ 10 Hmol/ L T~
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NAME and 100 mu insulin+ 100 Pmol/ L I-NAME, SOD activity did not change significantly, while the concentration of O, in-

creased.

Conclusion NOS, NO, SOD did not change significantly while O, decreased in the presence of Ir- arginine. ~ NOS

activity, the generation of NO decreased while O, increased in the presence of I NAME in the supernatant of cultured endothelial

cell.
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1.3 SES4

STI 4 4 X BRAE (G i VE B9 M1640 3 5 ) (25
mmol/ L %] & ¥ 4\ 1~ [E] Wk & fk % & #1.( 10,100 Fo 1
000 muw/L) B & E - &4 (0. 1.1 F 10
mmol/ L) « 7 [ % E I-NAME 41( 10 #1 100 Hmol/L) «
25 mmol/ L B A M+ - &R 4(0. 1.1 A7 10 mmol/
L) & & £(10.100 77 1 000 mu/L) + 7T~ B E L4
F L 4(0. 1.1 #8 10 mmol/ L) <25 mmol/ L # % 4% +
A [ R B 1-NAME 4( 10 £2 100 Mmol/ L) LA & A~ [H] %
R % 44(10.100 A7 1000 mu/L) + T~ [F & & 1~
NAME #4810 #2 100 Hmol/ L), F 41 4 6 TL40 A .
1.4 $EFRE

24 h JEBUH 41 B 5 o & 4 | | NONOS. 0y
F21.50D.
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— A R w2 K i B R

B4k A E ROk EE, H K 550 nm. it
ENKANO(Mmol/L)= (BERERALE- TAHER
KE) (FFEERKE- ZEAERAE) x FrE &K
(100 Pmol/ L) x 4% & UK a0 # B R 4.
1.4.2 —RALR A BN 7 NOS &1t I- 4 &
B A4 F AR KL A& & NO,NO 5 EAZ WY R &£ R A
BNAY, £ 530 m HK TR ERAE. RER A
EWA/NT & H NOS & . & AR K NOS
(kw/L)= (MEERAE- ZAERLE) 26y
R R X (R R R BAEE) x 1/ (H
B x KRBT )
1.4.3 RBEAMEH-FHNL AR 3 Fenton X bI J&
B, TLE4 kL E TN E R EHE, KK 550
m. AEBEFMFEXBHIEHFREA TCRA
Imin, & RN R & # Hy0, % Z K 1 mmol/L %7 —
MEHAEA, WHE LR N 0 (ku/L)= (HHRER
KE- MEEBRALE) (HREERLE- ZEHER
KE) x FFAEE WK E (8. 824 mmol/ L) x (1 mL/ FL A
) x RN E .
1.4.4 A8 A AL HALEE 0 M) 72 X EESE
LB %, G Z 7 KRR SOD #1143k 50% B BT *F
RIE SOD & 4 — AT AL 3 ¥4 (NU) o HE AR
H SOD 7E A1 (KNU/L)= (MBERKLE- MEER
KE) I RERAE 50% x F K.
1.5 SitZE4aE

AL v £ &7, I SPSS 8.0 G it # kAL 3,
% 21 |8 3% F] One-way ANOVA, % H 2K A Tukey
EhE., P<0.05 EFESZIHF£R.
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SRS FRIE N

25 mmol/ L %l %] ¥% {5 P Bz 4 M NOS ¥7% 14 38 5=,
NO 7F=AE 340, SOD & 14 T B, Oy 7= A2 35 0 1- K &
Xt NOS\NO. SOD 1) 52 i 5 Xt /& 2H A8 B TG 2 35 14
ZE 5%, (HAT LS O 72 AR /b ; 25 mmol/ L 4 &) 5+ 1~
FE 2 RS A S 40 M NOS ¥ 14 34 98, NO 7= ZE 35 m, 1-
R R BR VT DAk s 51 S ) Oy FH i, (H = b 5] i
) SOD ¥ P4~ P J6 B 52 M (3% 1, Table 1) o
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Rl FEER.SENARARAE—StAMESASE
FHIEM (x £s, n=6)

Table 1. Effects of L- arginine, high glucose on endothelial cell
secreting NO and O,

- —EMEAE AR BEE BEPST
(ku/L) (Mmol/L)  fkEE (WNU/L)  (ku/L)
it BE AL 3.0210. 41 884 £18 38.6240.70 293 *10
25 mmol/ L T EIME 3.8610.32°0  98666"  35.070.44" 326 *10°
L fE 2R
0. 1 mmol/L 3.09 20. 34° 900136 39.15%0.807 256 10M
1 mmol/ L. 3. 19 %0. 38° 898 F46  39.20+0.69" 251 26
10 mmol/ L. 3.19 £0. 50° 90540  39.77F0.650 245 +1g™d
25 mmol/ L i E¥E+ L-HE &R
0.1mmol/L  3.70%0.19*  952%2¢  35.99%0.56" 289 %8¢
1 mmol/ L 3.71 0. 312 962 148" 36.30 £1. (4 288 3¢
10 mmol/ 1. 3.76 %0. 37 96311 36.64%0.91" 274 %27!

a: P<0.05, b: P< 0.01, 5xFHE4IMHLL; 2 P< 0.05, d: P< 0.01, 525
mmol/ L. i & HEZHLAH B

2.2 IR . BRSEMAEARSE—SUE
MEBEAE M

AN TR B 1) B 5 25 A 1 2 40 i NOSS 37 1 34 1=,
NO F=A 380, %F SOD #& A1 0, =4 Jo Bl BRgm; 1
FEZER X NOS\NO.SOD [ 521 5 % [ 2H AH th 6 &
EMEZE R, AT LU Oy 77 AR D ARRIE RS &=
+ ISR 18 P9 B2 41 g NOS ¥F 14 36 58, NO 7= A2 1
i, XF SOD ¥% 14 7 B & g2 i, {5 ] DA 05 7K P B IK
(% 2, Table 2) .
2.3 N-FHE-1-HERER FEES . SHEX AR 4B~
¥ —SUEMEEEE TR

100 Pmol/ L. [-NAME Al P K¢ 4 ffd NOS ¥ 1% &
[, NO 7= k2, % SOD v ¥4 76 B & 52, {H 4 0,
FEAERE TN, 25mmol/ L 1 &) B+ L-NAME {5 A J 48 i
NOS &1 T B, NO 772 4= ek /b, B = 8% 51 A2 19 SOD
TR BN OF T = Jo B 2 520 ( 3R 3, Table 3) o

2 LRER SESENARERSE—EXRNBEBEETHEM (v L5, n=6)
Table 2. Effects of L- arginine, high insulin on endothelial cell secreting NO and O,

5 4 —H A A —H A AR AP T
(ku/L) (Hmol/ 1) 1B (kNU/L) (ku/L)

X HE A 3. 02 %0. 41 884 +18 38.62 10. 70 293110
BEERA

10 mu/L 3.8510. 56* 939 +33" 38.71 1. 42 297 £23

100 mu/ L 3.90 +0. 32" 950 £12" 38.26+1.18 297 +14

1 000 mu/ L 3.96 0. 48" 957 £26" 38.26 £0. 99 298 £19
10 mu/ L B3+ 0. 1 mmol/ L I M & HR 4 4.35 0. 50° 986 67 38.79%0.79 269 +21%
100 mu/ L BE S R+ 1 mmol/ L I- &R BRA 4.6010. 38 998 34> 39.55 %0. 42 267 46
1000 mu/ L i 52K+ 10 mmol/ L. [- FE R IR 4.52%0. 04 1003 +69" 39. 06 0. 61 261 £50*

a: P< 0.05, b: P< 0.01, SXBAIMEE; c: P< 0.05, 5AEXRRERESR4AMHE.

F3N-HEL-BER PEAE. SEMARAER~—%
HRABERETFOHM (x Lo, n= 6)

Table 3. Effects of I- NAME, high glucose on endothelial cell
secreting NO and O,

— ANEAE CRAE BRANE BRERAST
(ku/L) (Mmol/L) 1L (KNU/L)  (ku/L)
X IR 3.02 30. 41 g4 t18  38.62%0.70 293 *10
25 mmol/ L #i &6 3.8610.32*  986F66®  35.07+0.44> 326 F10°
L-NAME
10 Hmol/ L. 2.97%0.25  833+33¢ 37.9010.58 31115
100 Hmol/ L 2,190,544 8o 27+ 38.9530.66 325 19"
25 mmol/ L Fi & ¥E+ L-NAME
10 Hmol/ 1. 2,640, 11 765143 34 2 F0. 64> 336 15"
100 Hmol/ L. 2.5140.28¢ 671 k47" 34.59+0.36" 350 £19"

a: P<0.05, b: P< 0.01, 5XBAHML; - P<0.05 & P<0.0l, 525
mmol/ L. ] & HEZHLAH B

2.4 N-FHE-1-FBRE FEE. . SESEXARKH
aE —S A MEE A E FRR

10 mU fiE & &+ 10 Pmol/ L I-NAME #1 100 mU
JiE & &+ 100 Pmol/ L I-NAME {5 P4 Fz 4 ffs NOS ¥
TR, NO 7= Ay /b, %F SOD ¥ 1 6 B (& 5 v, {E {
0, JH (3 4, Table 4) .
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FEIEHAB LR, L0 rh A0 40 8 4 19 14 S R ok
Pz iz 5 T NOS X 1~ M & B 1 75 3K, A 7t 7832 B #b
AR EA — LA HER, {2t NO =4, &
IR /N SR EE, A3 1L T B, 20> 2 fik 546 A5 A A B
AR, ART, SIS S R R IR 45 e A —,
— O RN AT BE S LA - RS & IR AKFE K, 4 1-
FE R IR ER = I, #h 78 L- S 2 R 7T LAfE NO 3, 24 1~
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T4 NCBELEEER PER SESENARAKTE—SLENBEBEFHOEM (x +5, n=6)
Table 4. Effects of LI- NAME, high insulin on endothelial cell secreting NO and O,

% 4 TRMA G —HHA AN R BT
i (ku/L) ( Hmol/ L) 1B (KNU/L) (ku/L)
Xf BH 3. 02 £0. 41 884 =18 38. 62 10. 70 293 +10
AN
10 mu/ L. 3. 85 £0. 56" 939 £33 38.71%1.42 297 £23
100 mu/ L. 3.90 %0. 32" 950 £12" 38.26 1. 18 297 £14
1000 mu/ L 3.96 £0. 48" 957 £26" 38.26 £0.99 208 £19
10 mu/ L E B &+ 10 Hmol/ L 1-NAME 2.28 *0. 32 826 £24% 38. 50 £0. 50 336 £15"
100 mu/L i &% Z+ 100 Pmol/L I-NAME 2.08 £0. 18" 819 49 38.28 0. 49 350 =19

ay P< 0.05, b A P<0.01, SXHBLALME: ¢ P< 0.05, d 9 P< 0.01, S5AEX RN E BSR4,

R AR ZH, 45T - IR X NO ToRem, o —
FW AN R L K R A 5 R Ik N U 1 NOS 4101 i 771
—— X B R R T R PR A S R
Km 2 48 25 5 KR RLIE FE— 0 (1 I B, -
LR Km 2 2.9 Hmol, TE4 4, 40 I 1- K 2R ik
FE & 0. 8~ 2 mmolL., [K U, R Km {H, M FERERARA
SoF NO P2 N, BN R & B | M7 JE 71, X
FP J& IR B AR AT - TR IRAS T (v of R 75
IEL 5 2 19 ) 1 A R SR KPR 41PN - K6 &
FRK-F 1 22 55 B0 T RE A7 CE B #0570, H AT &0
NOS ) 5% 4 A1) 771 A0 35 NO- B8 -1 R 4 R (N~
monomethyt1-arginine, [-NMMA ) . NO-TY 1785 & R
(N nitro-1 - arginine, [-NNA) .I-NAME A1 N®-N® — F
H K 52 (N®-N - dimethyl arginine) SCFR JE X R 74 —
FH L 2 % ( asymmetric dimethy] arginine, ADMA) 1%,
A — P RR R AR X -6 &R R FE R T Km
{8, i NO F=A= . B JE, R B (AR
R S E AR ) 7T LSRR A - A &R K
PFEONO FEAE D> . AR A R R I LKA R
(0.1.1.10 mmol/ L) X P4 & 4H ffd NOS & 14 \NO ] ;™=
A TE W] B, (B4 Oy P AR B 8D . NOS BR T #E
AL - RS Z R AE L NO 4b, B Re ¥ NADPH (1) HL 7%
BAEAR O, KR T R RIKE, UHEAR
WADEE, FEAR Oy, MM B EF S, NO &
RN, 17 05 AR . [-NAME {8 NOS 3% P [#
1%, NO 7= A4 /b, 5 SCrRiRIE AR F . [-NAME f#
Oy F=AE 38 i 1) 5 R AT 8 /2 L-NAME £ NO 7™ A& Jik
b BT NO X 07 KiG1ER o

R PR i 55 A7 E P9 R RS 2 L A T 9K T e

15, EBE AT U EE NO (= 267 AR 9 45 SR R
S DU EE 0, 75 4E . NO 5 05 e AR i 0
R 28, 02 1T LAk NO 1232 11, 48 Py B At Pk 1
PSR IhAE T B, MR, SN R ThaE LI . 1
KRR TT DAk s 51 S 1) Oy AT, 75 B B
Jok P9 7 400 1 B P 3 3 A Na® AR 1 = o A g
) y* / CAT-1 1 y* / CAT-2B 1 Z #% 5 HX ( CAT 45 FH
B R B IE ) , wmBE R TR S R T LUBOE L
R R R 1332 18 NOS 3 PE 5™ . (R, 78 14
KR LRI S S N B DhRe kA .
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