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[ i) HEFLHREARS, HBhH LHAR;, AEN, —HALA; —&LIAEH; BHas
[ FE] BN HALHARFALMSFHERBXA —ALA —ERLASB TR T IR R, FiE
Wistar K 60 %, M A 24 h REAHRE F—ANLAKF E—ANLALBFE T —ALALHBALH
A — A RSB ENES S AAG4R. RE REREHE % 60 mg kg &4 kR K R AL R, 48 A& sk KL H 48 A 7%
SRR I H ABR A A A, T 8 AR FEAM KR L& SABFRARIFTRA 2. R HEBEATbE, #
Jrym ot B84 /e 8 JA R BT 24 h k& & HE i ¥ (43. 92 £7. 38 mg)  — &AL R AR F(42. 2 £6. 92 Bmol/ L) A= if F Al — A AL K
ABEFEPE(19.75 3. 85 KU/L) # & (P< 0.01, P< 0.05); I- 45 2 BL 42 24 h & & & HE i £ (100. 47 £43. 42 mg) H=— £,
1o F K F(67.34 £18. 87 Bmol/L) 2F & (P< 0.01); A KM 24 h K& & H £ (22.33 £3.47 mg) ¥ (P<
0.01), ¥ — &AL R AB5(23.34 13,10 kU/L) 35 F A — &AL KA FE(14. 84 £1.98 kU/L) A= 22 M) A — & 4L A4 B ( 8. 50
£2.25 KU/L) %4&( P< 0.01, P< 0.05) . 548 & mat B bs:, 8 B A -4 A MM 24 h R F G k%4 — £ AL R
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[ ABSTRACT] Aim To investigate the effect of I Aanginine and aminoguanidine on serum nitric oxide, nitric oxide syn-
thase activity and renal function of diabetic rats. Methods Sixty healthy Wistar rats were involved in the study. The 24 hr
urinary protein excretion( UPE) , serum levels of nitric oxide (NO) , total nitric oxide synthase (NOS) activity, inducible nitric ox-
ide synthase activity and constructive nitric oxide synthase activity were detected to the rats.  Streptozotocin (60 mg/kg) was ad-
ministrated in the rats.  The Streptozotocin( STZ) diabetic rats were randomly divided into diabetes control group, I-aanginine
group and aminoguanidine group. At the end of 8 weeks after STZ administration, the above five indexes of the rats were detect-
ed and statistical analysis was carried out. Results Compared with normal rats: 24hUPE(43. 92 £7. 38 mg), iNOS( 19. 75
£3.85 kU/L) and NO (42.2 £6.92 Pmol/L) of the rats in diabetes (DM) control group increased significantly ( P< 0.01, P
< 0.05). In the rats of I-aanginine group, both 24hUPE( 100. 47 £43. 42 mg) and NO ( 67. 34 £18. 87 Bmol/L) increased
significantly (P< 0.01). In the rats of Aminoguanidine group, 24hUPE ( 22. 33 3. 47 mg) increased while both tNOS ( 23. 34
£3.10 KU/L), iNOS (14. 84 £1.98 kU/L) and ¢NOS (8. 50 £2.25 kU/L) decreased (P< 0.01, P< 0.05). Compared
with the diabetes control group, both 24hUPE and NO increased ( P< 0. 05) in L-aang group at the end of 8 weeks.  There was

no obvious differences in tNOS, iINOS and c¢NOS levels in [ aanginine group, and the five indexes were significantly decreased in

Aminoguanidine group ( P< 0.05). Compared with [~ aang group, the five indexes were obviously decreased in Aminoguanidine
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group (P< 0.05).

Conclusion In early stage of diabetic nephropathy, administration of L aanginine is harmful to the renal

function while aminoguanidine is beneficial to the kidney via increasing or decreasing NO and NOS.

B JR 953 ' 95 ( diabetic nephropathy, DN) & ## J&
9 ( diabetes, DM) Ff 7 7 DL /N 3k B A0 RE Sy ZE Al 7
— i B R AR UL A IR AORE . — AL R nitric ox-
ide, NO) X PR ZIEVEET Tk Al 1, ZEM &AL T s
R | I A 9 5 R L /)N AR B B 55 U7 THI RS R EE AR
FA', NO # 3 iA  BF/INBR A i 3 ) 2 AN 4 4k 2
JRUTAR, W% DN R E MR RE . FERE PRIw 59,
BRI B VF 2 A NO 35 PR 1S SR B, e I
PERIVER, M Rz B — 8 AL B & B endothelial nitric ox-
ide synthase, eNOS) & [Kl (1) 3R L 38 A, {8 NO & fii 3
21 AR A 2 W TN AR PR R
FOEE 5t N 15 5 24 NOS( inducible NOS, iNOS) 3 K %
KNI, AT B0 DN B 30 DL /) 3k v e
AR ks A B N BRAE K L 2R IR 5K 0 25 i i
HEJE . ASEE DURE PR R R AL, #RF NO & BUR
Yy 1- K Z FR (- anginine, L-Ang) I NOS ) #1151 &
FT( aminoguanidine, AG) Xf DN -1 24 h J& 7 A HE
Mt (24 hr urinary protein excretion, 24hUPE) \NO. i
—H R A B (total nitric oxide synthase, tNOS) +iNOS
gk #g — S A & A B ( constructive nitric oxide syn-
thase, NOS) FJ521H

1 #R55E%
1.1 EERFIFEE

4 ik 1% B & ( Streptozotocin, STZ) #1 I- 4 & B 1
Bl Sigma /A 7, B &G & ¥ F KA A F, NO
FANOS KA EWEm R AN T EMAA, UL
FamLAZEAETZARAARME. LES
TERBEH TR 4 ARE (TS ZHF LK
BITEF)
1.2 ohERIEES S 08

AR M E VE R Wistar A L 60 R, K F 240~
290mg, B LA AFHYER FORE N H
24hUPE, «& 4 e 1 U 7 1fn & — &AL &4 & F2 NOS 78
WS T, HREEN AR, ¥ SIZHETO0.1
mmol/L. K H 44 # B % 7&K (pH= 4. 0), Bt & 2% STZ ¥
E,60 R AR ZEHE 10 h 5, # STZ 60 mg/keg FE i AW
—kES, 3 RERBEMAE 216.7 mmol/L # #H E K
TEREEA R .

B e Fom A RN 9 8RR B (18 R) .
[FERBRA19 ) mEa EAA(18 R),5 REHEL
RIOIARFR -HERAL T - H A 10 mgkg,

BN 25 F A 20 100 mg/ke, ¥ Fm ot FRAEL 4 T
FEREAHABGREF—REEF. HBALTWER
ik mERE, BEHE TEHERMEN I~ 20, fl0
WHEER, AW R . A2 KN m
B, 1F 1A 3 7E 25 mmol/L £ F .
1.3 24 h REAHME . —SHE. 2—8UEE
HAESE . EHE—S R SEEEANE

TEESARM(EHRFE 12 A, 2L,
R % W 24 h K, 1l 24hUPE J5, & A B 4
M NO #Fn NOS & M % 38 47, & 5% o0 4 & %
24hUPE | 7 % il A B bk ik, B R & 1 B &
¥ ER— A RN, fiEF NO I = % A a8 1
Bl E(EREREM I ERARARERAE), £
722 kK E T E e E. fmiE INOS. INOS 8
NOS I % K | 8 7L A% A& i TA2 B R BT NOS i A
&, BRBEESEEARAFHT, ETR2 2 HELE
it ERENE. miENOSEH Ef: BRI MESE
4%k & B 1 nmol NO 4 — B & A7 4L (kU/L) o A
ST R B i, i BE W 2 R A AE B B A F A R AR
B2 O A AT BRI A I
1.4 Stz

B #0348 K A SPSS10. 0 3t AL, it & % A A
x ks BT, HAMWERA BB, SARFHA
Bkl SNK (Student-NewmanrKeuls) 1%, P< 0. 05
MAZRERITFRES

2 &R

2.1 FiE24h REBHEHEMNT K

WEPRIIE R RTINS, %520 24 h JREE (A HE 2 B
BTE(P< 0.01) . SHEIRIEA A UL, - A =R
YHAE 8 ERI, 24 h JREEE A== (¢= 7.68, P
< 0.05), Mz AL TR g= 2.932, P< 0.05);
RN 24 h JRE A HEME R R ERA TR (q
= 10.612, P< 0.05)(F 1),
2.2 FHEMEBE-—FHANETK

FEHES 8 JARIN, SIGE R LU, Kl PR X 20
- R BRALIMIE NO FH=i( P< 0.01), T2 JEA4
NO THEEZER TR EM(P> 0.05); 5k Rp xR
MR, IR E IR NO FHEi( g= 7.311, P< 0.05),
MR IEAALMLE NO T (g= 4.281, P< 0.05); &
BN S - A= R 4L B, /38 85 # 1S NO W
R (g= 11.6, P< 0.05) (£ 1).
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F 1. SEEEHAES 8 AR 24 h REAHME —SUEN—SLEAEEHMNLLE (v X5, 1= 12)

- SR IR L HE R R A FEEMH

TR 8 A& BT 8 A& TERTHT 8 JAl AR
24hUPE (mg/24 h) 8.98 1. 04 43.92£7.38° 8.9510.90  100.47 £43. 42° 9. 03 £0. 89 22.3313.47*
NO ( Hmol/L) 27.7218.99 42.2+6.92* 26. 44 £7.06 7.34118. 87" 26. 96 6. 66 27.45%4. 66
tNOS (kU/L) 28.52 14,91 33.18%7.10 28.04 4. 10 31.37 £6. 30 28.46 14. 30 23.34£3.10*
iNOS (kU/L) 16.95 £2.90 19.75 3. 85" 16. 81 *2. 321 8.47£2.80 17.35%2. 83 14. 84 +1. 98*
eNOS (kU/L) 11.56 3. 38 13.42+4. 03 11.23%2.62 12. 90 £4. 90 11.11%2.10 8.5012.25"

ay P< 0.01, b N P< 0.05, 5iE#RT L.

2.3 BHAEMBR—SHREEmHTK

SRR AT BB, B RO B AL RD - R R R A K
B, INOS T, {H 2 57 T 5 2 1, R AT4L NOS B &
FBE(P< 0.01) o« HEIRW KR E BIBIT 8 KRS,
LRl PR 0t BRZH LU, - A =R 4 iNOS E R B &
Pe(g= 1.088), EFLMLL INOS A& R4 ( g= 5.913,
P< 0.05); EMA S - H =R LI, NOS %
(g= 4.825, P<0.05) (1),
2.4 FBHEMBALB—-FURSEHTK

S BT EL B, K PR X B AL TE 8 A K B I
iNOS JH=i( P< 0.05), - E IR A T &1, (HE 7 L i
E, AN INOS R (P< 0.01) . TEFEIRTE 8
JA AR, 5505 R A R AL LB, - R R R 4 iINOS &
BETW(g= 1.49), T2 FENH N HE FFFE(g=
5.714, P< 0.05); AEMAE - H =R A LLE iN-
0S FF(g= 4.224, P< 0.05) (£ 1),
2.5 FHEMBHEWBE—FHREENEL

S BT EL B, R PROW X IR LLAE 8 R I I i
oNOS Fhim, (HZ R TR E M, FREERAN ZRT
B, TR LA NOS U FR&(P< 0.05) . {E¥E
HIRYT 8 JARM, 5HEPRIm T B LU, - A 2 IR 4
NOS TLRE ML (g= 0.463), WAL NOS T
F%(g= 4.385, P< 0.05); @IEMAL [-HEERAL
B NOS BRI/ (g= 3.922, P< 0.05) (£ 1) .

3 3

BRI B MR AR B 5 NO # DA
NO N FR A Bz YR PEET 5K R, 1- K 28 A NO & B
&4, #£ NOS {4k AE H T & Bt NO, 1R tRAR %
NO,” /NO;™ . NOS J& 1k NO # B 11 PR & B, NOS
534 eNOS F1iNOS, NOS X EFEHZ A NOS ( neural
nitric oxide synthase, nNOS) 1 eNOS. nNOS F1 eNOS
#Oy Ca™ FNAG R MMM, AR BEIR A& TR AR S I
] AL R 7 2, PR A — i (LR &2 L4 b

E M NO Bk B, TheE 3 B N4 M (A5 5 4% 33, T
iNOS MR BIRZAS F A R, BAZIR &, 4 41EH
I (FUNE 2 LK), P24 NO B NOS £ 100
~ 1000 i, ShEe A aE e v " . NO A2k
BUAERFEMIIA, NO T B 0 H LA #8205 BA, IR 4
NO 4= il % & S50 DN 315 /N Bk w5 v v A v
MR EEFE Rz Y R A NER NS KTk, B
J17F B&, T B ER /NS K NO 3 A 1 A B0 R
JE«Z[G] .

— AN, R PRI N ER IR A A2 DN
RGN R, BRI B NERIEL R B
I3 =R S g8 e 45 B B v, T BLR B NO 1)
AT NO,™ NO;~ FIHE R 386 i, 32 BRI AG: W & B
iNOS JE[FZR 1A Tt /&, 1M 45 T NOS #4177 J5 - BT 4F
B ROREINO A £ AT RER S IR Eh 12
SHWILR ) EERZE. DN FH NO 1% 1 a] fe il
FOA . IR 4 P A T N, B 4 B
BYNMEY 5K, B A NO A RN £, @hE
PRI B I = 3 i 4 L I R a0 R R %,
JRE P9 R S8 S A ML A D3 NO AR R, LAY BTN R R
FI4E I VE L (RINOS 3 14 38 075 5 A il K & NO.
T 0 PR 75 e 1A B A NO A= B2 19 i IR AT 68 Dk P9 B
41 H 4515 B NOS TEPE T B A kb, Iz AL
W) KBS = R 22 30 NO K 3% 386 i 1) &%
HEER BT NO & R D, HOEE AR B T A,
A 2R 400 P A/ 356 J 4 ffE R0 00 o 400 P 1 35 ot B AR B
LVEFTCIERTE, IR T 5 /N RS R R 1)
A

ARSI B8 R B0 W R 9% % B FE R R 8 B R
24hUPENO 1 iNOS #8351 F =1, iNOS F =5 7l fig
55 iINOS TERRHARAS T RIEASZ BRI 4 P A-AE I [1]
75 NOS KA 1 T INOS KB i AR s B 4
AT AN 5] M ) 11 e HIE R o RO L
AR N NO & BURY), M - R ZRRAAERTT 8 A
i, 24hUPE F1 NO B0 PR3 % R4 B 2 = IR 2R
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AHEEE Sy DN ST dR bRz —, RE A HEE &
THE R BB ENE. FHERAMZAE NOS. iN-
0S.cNOS Bl R A A P T RE(E 2R LR #
1), Hit £ NO Red#l NOS FITE A <™, B NO
55 NOS kA2 5 Bk R 1) B D138 A7 v AN 7 A,
NO FJRE 5 45 & 7E NOS b B M4k 2 8k L 40 8
Bz, BT fE 5 EALE R BUR RS Bh R 1 I R, 1d &
NO J 7= A B F 4 B 1R AT, NO B i MR 5 1
B HEE AR 5 A R L O AT 5 5 1) 2 RS L A
Z R, T HIEI LR D) BEAT DNA & ) i & NO
A S4R MR, NO B85 0,7 RN A BT A
L IEAEE H] B F (ONOO™ ), ONOO™ fERRYES M T
AN B O R NO, H H%E, MM A
HR MBI -

FIEIORT INOS A 2k PRIV, HoAL ] 32 2
&5 INOS HEALHAL 19 2L R T I PE L5 &, AT 2
THEEANHR", FHEESE "R AANR
FEATXS INOS i FY B AT I 18] I EAR B, 5
X NO & i) (0 e sy [ A — 2. A SRie a4k
AREELAEYR YT 8 FECRIN, BTl i) 5 T8 bn L HE PR 9
xf HRZHL B T B, LR B 32 SR RN NOS #i il
7, 38 L) NOS B 1 I i k2> NO- B & ik, P AR
NO ZE R £ BT S B B /DR e A = e IR A,
M 7 DN B B 45 F . it ah, &M AT
R P ALA R B R 0 RGO A R
P! (advanced glucosylation end product, AGE) f#]
TR, /0 D o R 2> B T, By 1 2 s A
P ISR, YRR M PRI 8 TR AORE MR A, T T IR
BEWHREREI E 2440 S 8 40 B 7R O
I S 10 NO & B PE 8 38, 7R/ NO =A™

(1] T R 30 DR Il (AR ¥ P, U0 Ll B A 55
B, TR A 2 FhowE RO I8 M R R et — R
FEH (D ZIENN) ol s 1k, 2 D &AL N
BEARIER, FEAR D MUK, T M & B #lE C(PKC)
WA B R E Y o AR SEE AT A H,

FEEAHIMH T NOS i, 5EEFEE T RSB
FAF, AT RE 5 @ AT INOS [l /E Fl Ak m ik 3%
HHE X,

25 LRI, NO 7E DN IR AR B EEE A
o, 7E DN IR B, N 1-¥5 & 8l T & 1 NO 7K
7, InEE e, B0 24hUPE, #5135 shag, 1N
ZIE AT AT P NOSNO A2 24hUPE M M 147 B Th R .
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