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Protective effect of L-arginine on myocardial impairment in diabetic rats
DONG Min, CHEN Xiufang, FANG Zhouxi et al
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{Abstract] Objective To explore the protective effects of L-arginine (L-Arg) on the myocardial tissue of dia-
betic rats. Methods The rat models of diabetes mellitus (DM) (»=28) were made by intraperitoneal injection of
streptozotocin (60 mg/kg), and allocated into DM group (n=14) and L-Arg treatment group (300 mg/(kg + d)J
(L-Arg group) (n=14) at random. Another 12 normal rats served as normal control group(NC group). After 12
weeks, the rats were sacrificed. Morphological changes in myocardium in 3 groups were observed under transmission
electromicroscope (TEM). The mRNA expression levels of endothelial nitric oxide synthase (eNOS), inducible NOS
(iNOS) and endothelin (ET-1) in myocardial tissue were determined by reverse transcription polymerase chain reac-
tion (RT-PCR). The activity of eNOS, iNOS, Na'-K'-ATPase, Ca?' -ATPase and the content of NO, ET-1 in
myocardial homogenate were also determined. Results In DM rats, TEM examination showed the lysis of myofi-
bril, dilation of sarcoplasmic reticulum and swelling of mitochondria of myocardial tissue. Compared with NC rats,
the mRNA expression level of eNOS and the activity of Na'-K' -ATPase, Ca’* -ATPase,as well as the NO content
decreased, but the mRNA expression and content of ET-1 increased in DM rats, The pathological changes in myocar-
dium induced by intraperitoneal injection of streptozotocin were reversed in L-Arg group. Compared with DM rats,
the mRNA expression level of eNOS, the activity of Na'-K'-ATPase, Ca’'-ATPase and the content of NO
increased, but the mRNA expression and content of ET-1 decreased in L-Arg group. Conclusion L-Arg exerts pro-
tective effects on diabetic myocardium, which may be through increasing the NO content and decreasing the ET-1 con-
tent, so as to improve the blood supply of myocardial tissue.
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NO.ET-1 § & kW K B — 4 L & 5 B (endothelial
nitric oxide synthase, eNOS) i 5% & NOS(induc-
ible NOS, iNOS) #1 ET-1 § % H £ ix & NOS,
Ca?*-ATP B .Na*-K'-ATP B iE 1. it L-Arg
X DM K B0 WA R 16 .

1 #MEAE

1.1 % BiER(NSR Sprague-Dawley ( SD)
KB 40 R {KH R 180~220g, 2 AW (HBMES
B L 40 34 b R4 .

1.2 #&5&M STZFf L-Arg ¥ % E Sigma
A F = i NO. NOS. iNOS, Na™-K' -ATP # .
Ca" - ATP BRMiAFAWABEEEREY TEA
ALET-1 gt @ a2y &k ELERR
F #5985 A BF 57 B 485 Trizol i #1) RNA $#£2 B
F& RT-PCRIAF & .DNAGEY HEEY TR
(KE)HMRA B #14;eNOS,INOS,.ET-1 & GAP-
DH 3|8l LAY TRERREERAAE
B M Rk fd g OCPEDETF BHARA
GE 2

1.3 sHpoara® BHR12 AKEENEE
MBINOHA,. & 28 AKELR 12h/F, A STZ —
WA T R W T 5% (60 me/keg) 72 h 7 R AR
Y I 4 A ) (L8, > 16. 8 mmol/L % DM i # 8,
o, #% DM K RBEENE o HR 2 4. DM BRI 4,
L-ArgifF 8, B R 8 X 1 i 4% L-Arg 300 mg/kg,
NCEDMAKXKRBREREEE G FERBRABE
K EAKBREREMEH N HYE, TRISERE
TrEF12 /.

1.4 mALXE KRAZLHE 12 FHE, KKK
MALFE, FF B .o BB EGRAGE, R#EH
ACHBHRKPELR, RABRAPERALIHES
E-T0CHKEPRESH.

1.5 #Mesminssd XELIERRELL
FEOWLPA | mmX1 mmX1 mm /R, AREE 2.5%
W_B4CEE 1 h, ¥ % PBS Ek .RMEEBK,
Epon812 et , LKB-V & B # Y] K HLY1 |, 4% 4l
EHi G, HITACHI 7500 Bl & St B F WL,

1.6 sMARYEHHERLELEREANZ BO
WAL 4°C T A 28 5k K Pk v ML VR L 8 4K % F K
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e R AU B E, DA IR € &
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Y% 1.5 Y B e 0 I e B VK J P B AR AR (U4
F Tmage Master 342 & & 2 87 4 % i @ B, &
B3t & eNOS,iINOS.ET-1 5§ GAPDH i & 2 8y
HfE.

£ 1 X ET-1.eNOS.iNOS & GAPDH 3|4 5 3

PCR
=K B Y75 =
(bp)

eNOS 5-CTGCTGCCCGAGATATCTTC-3’
5-GCGGGGAAGTGATGTCCAG-3’ 453

iNOS 5-CCCTAAGAGTCACAAGCATC-3’
5'-CAGAGTGAGCTGGTAGGTTC-3' 412

ET-1 5-CGTTGCTCCTGCTCCTCCTTGATGG-3
5-AAGATCCCAGCCAGCATGGAGAGCG -3” 546
GAP- 5-ACTCAGAAGACTGTGGATGG-3’

DH 5 1GTTGAAGTCACAGGAGACA-3’ 313
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0.05),ET- 11 & F NC 1 (P<0.01);AF L-Arg
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#£2 HFAKXROM NONOS,INOS (ET-1 BTN (2£5)

w5 NO NOS iINOS ET-1
n

(umol/g EF) (kU/g BEH) (kU/g BAD (ng/g BH)
NC 12 0.20£0.04" 0.58+%0.13 0.45%0.13 24%6""

DM 14 0.14+0.08 0.65£0.20 0.35%+0, 04 34+4

L-Arg 14 0,21%0,08"" 0.76=%0. 31 0.3840. 14 27+£8"
DM BRI ; L-Arg: L-Arg RF7 41 NC, EH 3T B4, 5 DM@ 4, - P<<0.05,"* P<{0,01

I 2 3 M 1 2 3 M | 2 3 M -

3 3000bp 100K1bp 3 gy 3000bp
2000bp - 2000bp
1000bp W soobp ﬁ 1000bp

ik \\\‘.\- 300bp 300bp ET- ; b w 300bp
iAP ‘ - i 3 y GAPDI b R el N

(AP ] e 300bp 200bp handbn il e 300hp
200bp Wi

100bp 100bp E 1 00bp

2 HAKXROUMESR eNOS,INOS,ET-1 mRNA f 53k
A:eNOS mRNA;B:iNOS mRNA;C.ET-1 mRNA;1;NC #4;2.DM 4 ;3:L-Arg 41;M.DNA %7 &9

%3 SAXRBRONALR Na*-K*-ATP &,
Ca**-ATP B 5T (et s)

Na -K'-ATP 8§ Ca® -ATP M

# 5 n Cpmol pi/(mg Cgmol pi/(mg
EH-h) A

NC 12 1.65+0.36" 1.6710.63"
DM 14 1.18%£0.21 1.1340. 26
L-Arg 14 1.804+0.73"" 1.76£0.66"

T DM BE SRR A 5 L-Arg: L-Arg 3677 41 s NC. IE % XF
HA., 5DMArE,  P<0.05, " P<0.01

%4 3AXRONAR eNOS,INOS #1 ET-1 mRNA

FIEMLER (xLs)
eNOS iNOS ET-1
@% 2  mRNA/  mRNA/ mRNA/
GAPDH  GAPDH GAPDH
NC 12 0.8040.23°* 1.10%£0.23 1.28+0.40""
DM 14 0,4740,17 1.23+0.29 2.11+0.45
L-Arg 14 0.8040.31°" 1.0740.15 1.09+0,36""

E:_:DM:ﬁmﬁ%ﬂéﬁ;L'ArgzL'Arg )ﬁﬁzﬂ iNC:IE#Xﬂ‘
B ;eNOS: WM —H LB A 8E;INOS: B B —H L&
A8, 5 DM A KE, " P<0.05," " P<0.01

A5, ML N A R NO WA (2) K 3 73 i B
BB eNOS WE KN KXW, #E T eNOS 5 5
AT NO &R B A ;5 (3)DM kA& FHLE L-Arg
KPR, NO & BE WA BB NO & 5
S ODM KB MR E S TEAMRR. §
NADPH W)IH#EH# % , &[5 # X NADPH X2 % 5 B
BT NOS 5 Z B M ELNO & 8 2 m 5 NO

0 X & TR AR iR R i — B 98 NO & R
#H—HBWA " (5 DM RAE T GTP HKMESI(BH,
YA R ) M KD, BH, &R BBE
NO A BB 3 (6DM K E BRI H s 2
B L ,NO KigHm. # 7S L-Arg /5, DM
KEOCNHAANO SEARA T XTRES L-Arg {2
# GTP Wk f#% B L6 % 35, BH, & B8 %, # i NO
ERHERXY .,

ET-1/NO B—xf B # i1 B B9 & & 19
B, ET-1 R4 HAENERREMELEY R,
R mE MR RICY, EdER R EE
WA SRR S S Mg R MR AN,
ARET.ET-1/NO 4 FEhAFHERS, M E
R EFEH . DM BELHESIE ET-1 mRNA M5
REMEET-1KFHA®, MHEKFH ET-1 500
HAM PR R EBIHA X,

L-Ag R—MENEEER . BEFREAH
S IR R REG DA MY M
BN BRPMENEEEEA ., FBRNA
L-Arg 75 DM X RO AR KT 5w 2%,
eNOS R B, ET-1 %% B E M /&, NOS,
Ca’*-ATP 8 .Na*-K*-ATP B§ 15 £ & NO & &8
BAE.MET-1 #2 B, ER L-Arg 3t DM
KBOUAREPIER. L-Arg T8 281 n DM
KEOHNALNO §8 K ET-1 F &, XF LM
o A, WA T 3 2 1 I A T Y AL 45
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