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[Abstract] Objective

tic rat and its relevant mechanism. Methods

To define the roles of three types of nitric oxide synthases (NOS) in heart injury of sep-
Male Wistar rats received intraperitoneal injection of lipopolysaccharide
(LPS) to prepare septic rat models. Cardiac function was recorded on a computer with an analogic/digital transducer.
The activities of NOS were analyzed by spectrophotometer. The expressions of three types of NOS in rat hearts were
assessed by semi-quantitative RT-PCR and Western blot. Results At 6 hours after LPS injection, the cardiac sys-
tolic and diastolic function were impaired; the activities of inducible NOS (iNOS) were increased; the activities of
constitutive NOS ((cNOS) endothelial NOS (eNOS) and neuronal NOS (nNOS)) were decreased; RT-PCR and
Western blot showed that expressions of including cNOS were markedly down-regulated, but iNOS expressions were
increased significantly after LPS administration. Conclusion The expressions and activities of iNOS, nNOS, and

eNOS change in case of sepsis. Increase in iNOS expression and activity in cardiomyocytes may contribute to the pro-
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gression of heart failure after LPS injection.
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F-HOMEALAERBERHRITHIHN,FAS
BEEYMHX, MEENLIENEKRREEHE
REMWER QEELBHERABMBER, AR>~E
HEEREREE M BE N BRI O A IR BIF M HIHF
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1.1 #H REHME Wistar K F (250~350 g),
HERELERTRIY LR, IBLZHE -
popolysaccharide, LPS) # B & H Sigma A d. &
RNA #EEH & .cDNA £ —# 4 S A & .PCR
EA & ALK Tianwei 78], RAEABRAER
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1.2 m&ZBAES 30 RXE, 498 BT
3L K F1 LPS(10 mg/kg) % 0. 2 ml, JE S % B4
A LPSH, 4% 6h FIRASNELA.

1.3 ARASHHFMNE KIBJEEMMNELFH.
Wistar KB LA SR8 (1 g/kg) 22 18 & F 5 K B, 00
EBMIBEETFAREL. ABHUB LN . AXER
0. 4% FEE /KM PE, BRI OHBANK. EES
EABERNEE.CEMNEEA. BE 30 min
ERA#E#ASFEZELECENBE ST, %E 10 min
FIERECERNMF S 1 %58, 1.0 K (heart
rate, HR) S EWHEPWEZHNE IR K EFAER
(+dp/dtn,) FEFHRPEZNENIBRRTRER
(—dp/dta) FH K.

1.4 NOS#EHME HBHEHEADERHERL
B AR 7R AR A U B B S5 A NOS (con-
stitutive NOS, cNOS) X i% % # (inducible NOS,
iNOS).

1.5 %% NOS # &k

1.5.1 & RT-PCR Trizol i{/#£ RNA %
SN 4> ¥ 56 BE it 3 47 RNA & #. TIAN Script
MMLVA B cDNA % —#, SR M R 25 pl, I
YHAT PCR, #| A DNAclub %k # i i+ & £ NOS
1 GAPDH # 5] #. nNOS: k # 5-GTCTTC-
CACCAGGAGATG-3', F # 5'-AAAGGCACAG-
AAGTGGGGGTA-3', §" 1 & B 618bp; eNOS™-;
k¥ 5 TCCAGTAACACAGACAGTGCA-3', T ¥
5'-CAGGAAGTAAGTGAGAGC-3', ¥ # ¥ ¥ 693bp;
iNOS: | # 5-GAGATCAATGCAGCTGTG -3', F ##
5'-AGAATGGAGATAGGACGT -3', 4 1 & BF 217bp;
GAPDH: I #i#: 5- ATCACCATCTTCCAGGAGCG -3,
Fifz. 5-TGACCTTGCCCACAGCCTTG-3', # K ¥
443 bp, nNOS PCR R %14 294 'CAE$£30 5,55 C
Bk 30 5,72 'CHEAf 1 min, 35 P 4E2F; eNOS #
iNOS PCR [ i %14} 95 C7ZE#E 30 5,55 Ci k
30 5,72 ‘CEE 1 min, 34 1§ 3F % ; GAPDH PCR
RN %% 94 CA £ 30 s, 60 CiBk30s,72 C
T 30 5,25 MEIRE. B S pl PCR =¥ i 47 3K
¥ e ok L 7 R I LR R £ & & NOS/GAPDH,
HTEEREE.

1.5.2 Western blot | E& % NOSEHMK £ L
DUMABEOHBEBR IR R EE KT HAE
HAUEEAKRE . AALBERPEREF-70C
R, %+ 5 100 C 8K S m#HAE# 10 min,
1000 g M H B 05, #6475 3 B 5 19 0 W Ak o E
Mk, BEERE . HOTEBR . EEAEANH
BAREBETFSUBEBFEVPERTHMAL .
By VI AR 5 & A &S B A R HLK B nNOS,
iNOS f1 eNOS £ rifEHi#k,4 CH®. TBST %
B3R, FHAMALERAREHBBIRIC_HR
(1:1000#8), ZRMWE 1 h, TBSTHE 3 K
JFRANBT/BCIPRGEB B E. BREZFHL
FEERA LB XENEARAE GIS R4 W
Ao 8,

1.6 %% 4% XA GraphPad Prism-4 3K 1§ it
IRELE, SHHREU zLs TR, HEREF
B R FEHER WK, U P<0.05 AZERAFHKIT

2 ER

2.1 HEZWXEcBRARGERL H5H LPS
6 hJF . K B F 23 ki £ B B F B8, 0 B (P<
0. 05) ; /T B 72 0 2 WO 48 P67 5K Th BE IO 6 45 (L dp/do)
TEHE, S HREMRETRET 20. 9% 18.3%
(P<0.05;% 1),

2.2 g NOSEMME EMEAGT..HE
KB BE & NOS (total NOS) i 3% 1 K (0. 45 +
0.17)U/mg BAF . H P INOS BIEH 55, cNOS
(£135 eNOS Fl nNOS) IEH B H: 4 F LPS &b # 5,
O RES NOS {EtE R /LB 8 24k, iINOS #5818 A
R ERRAR 4 45 (P<<0.01),cNOS #iEHE#
RCRAW AT 27. 5% (P<0.05;8 1),

2.3 wEYSM NOSmRNA ® Ak FEEHR
TR E KB 07 eNOS mRNA #1 nNOS
mRNA g%k, H& eNOS mRNA WA BB T
nNOS mRNA, [E# B4 K B0 BEA 8 R B
B INOS mRNA # % ik; 4 F LPS 6 h j§ iNOS
mRNA #&#9% 8 FF,nNOS 1 eNOS mRNA #
TRBES(E2,HB,

21 XBRhFHNFHME(n =15,%15)

45 HR(X/min) MAP(mmHg) +dp/dtn,/(mmHg/s) —dp/dtp,/(mmHg/s)
pog:f:l 363124 12544 820011440 —6000+1230
LEER i 4304+15° 114+5° 6400£1320"° —4900+850"

HR: 0 E;MAP. E S E ; 53 R4 L, - P<0.05
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%2 AXROMERHER NOS mRNA fRiA (n=15,%+s)
NOS mRNA/GAPDH mRNA

45

eNOS aNOS iNOS
XHEA  0.9040.25 0.3040.05 0.0540. 01
BEEaH 0.70+£0.16" 0.10+0.02°" 0.4040.02""

H:eNOS: B — LB 5B nNOS BB TR — €1k
EAOW;INOS ESH-EEAM. S5MBALRE, P<
0.05, ** P<<0.01

079 T | R
= 0.64 ‘[ aLps 4
054 |
P |
204 I
= 0. ®R
=0
4
= 0.1 s

% 1

INOS INOS cNOS

BH1 XMOoNELR R NOS, iNOS #1 cNOS FHEMEL
B NOS: E—HABAH:INOS: ZS R —HAEE
B; cNOS. B — LB AM:n=15. S HEAK
8, P<0.05 ,** P<0.01

eNOS nNOS INOS

& LPS G LPS ( LPS
GAPDH GAPDIH GAPDH

C LPS C LPS C LPS

B2 DAt &£% NOS mRNA f &%
eNOS: A B — # L & A 88 nNOS: 2t B — S L R
AH;INOS EGH—-EHLEEM

2.4 SBEPUNOSHEGALE EEEBEAT,
LDULEARETE cNOS(E nNOS #l eNOS W EA E
ik fH nNOS WEARKEREE D F eNOS W ERIE
B. A4 F KK LPS 6 hJ5,nNOS # eNOS WEA
FEBTHP<0.05, EXEFERT,LIHAAT
Wik & INOS WRIE,. A F LPS 6 h j5,iNOS )
FRAEY BN (P<0.01;% 3,8 3).

%3 ARONALABEH NOS BEALRIE(n=15;3Ls)

A5 eNOS/f-actin - nNOS/B-actin -~ iINOS/B-actin
XA 0.85+0.25 0.25+0.05 0.05%0.01
BBE¥WEAE 0.6540.20° 0.1040.02*° 0.6040.10""

I :eNOS: B B — H AL B & 8§ nNOS: W & TR — 1k
AW INOS ES R - HIL A &M, SHRAKR, P<
0.05, ** P<<0.01

( LPS ( 1.Ps

B-actin

L LPS L LPS L LPS

3 OEEBNOSHEARS
eNOS: N M — S L B4 8;nNOS. a2 TR —HILE
A8;INOS: BGR—EhEAM

3 it @

A 5T VF 5 e 2 AE B0 I B T B, b &
W FHRDETR . METE. REXEAKRA
B AR SO M EMEHER, ik TREE
HMKWEER BIREREL =L AEHY R
NS EBGEAD .

NOS 433 3 # &, nNOS,iNOS Hl eNOS; K
#1 eNOS # nNOS X 4 #k cNOS, 2iF L EHHA
PEAFEN—FHE.EN C /BREKER, 4
REBKR NO B4, H cNOS & B H NO HmRkiE.
iNOS FdE Ca*" ki B , B BB R KRB B NO,
#F LPS J5 iNOS 8935 ¥ 5 st R B 38 o 4 45,
cNOS BIiEH 85 ,INOS FEH M mE £ MK X
BENOWEERHE,

5 NOSHEHEA—H.ATF LPS6 h 5, KR
LA R INOS ik B @38 £ (P<<0.01);eNOS 1
nNOS A WH B M. A% iINOS &K 157
iNOS BBt 5 » B 4 & .0 1 B 3 46 %% JL 2% B i Y
SO AED B 2 M A NOS B i # SMT. L-Nil 1
546C88 J T 38 hin e 25 F 4 5E 1= 17, 48R B 3 A B
AUINOS T 4 ZIEEM,NOS d fk
EE—2EH.

HHEZMHTF,eNOS #E4k 7= 4 B NO 7 LU it
SRR A LB RS, K IEM S A EE REW
A . Mk A8 A, .0 UL I B PN 20 B R BE BB T 3%
WGBS TR E . 8 & R0 i/ R
RE WMLl wEEAOCNAREDERZE
eNOS A Bf 1k L Zh BE R (K™ . AR R, B FIE
KBHEA eNOS BXH A, RAKAIBECHES
M REER. nNOS B K& JL6T ) 4 2 40 jE 2 fF
EHATHARLE, BXRETEOCENRBMZ . 8
XRERMZALIAREOAERE. EMEHTH
REBBE NOS A, I HA T LPS b EE, LA
M nNOS R X B —FH WP, XF aNOS £.0
BRRMEABAFREL. E/E&HT,0NOS =
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AR NOELAAM BEMENE LREESHS
HWRATHAEN Ca* Eh R EEEMHRAT. &
Ri&HT oNOS FEACHMARK KR E MK L
RE MEENOMNEEE DNOSHERZIRD, 8B
A nNOS 4 NO WAl fES 5.0 VLA K8
BB, BAEMOCESRARSES, &8 NOS
FEERELEHNS , ER—KR AR EREER
FERXBE—TEREHNOER, B EKEE
B &8 NOS WIERER#—FHER.
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