© 134 - BT R 2016 4F 2 145 28 4545 2 9 Chin Crit Care Med, February 2016, Vol.28, No.2

iR -
VIR X TR AE K SRR 5 2
— MRS B AL R

wox ER OTRA

830011 #iEERAERE FAFT, HBEMKFFH—WEEREEREFAH
WA . T# A, Email : yu2796@163.com

DOI: 10.3760/cma.].issn.2095-4352.2016.02.010

GAZE] B WS B e e K R4 205 2R — A L AU G | (INOS) mRNA 5% MK 3R k5%
M) (Y ESF [) 23 KA ML . 73 85 126 HMEME Wistar K RUIEBEHLE 7 21224 BT AR (Sham) 41 | I EEAE 2
HI 5 2, B2 ARG TR 200 0, 6. 12,18, 24,30, 36 h 7 N4, AW 6 K. RAE ML
(CLP) il % e T35 S A7 | Sham ZH AT IE A1 43 B3 5 W R BEAEASEE 4L AN ZE AL 5 R4 F CLP AR5 4 B[]
BT 15 me/kg W H O, HAKRA TR MK, TAZIE 6 h ALFE4 41K B, WA it IF 21 25
A%, S 56 RE i G St — B A IR EE S (RT=qPCR) K530 i 40 20 iNOS mRNA 35, FH 88 11 I S 73 B 3
5 (Western Blot) £l i 2H 21 iNOS 5 3835, R R FR — P21 (HE) JL 60 )5 0045 W4 It 2H 20 F 2= i 28
58 5 Sham 2 1AL, MEFRAEAI AR 6. 12, 18, 24 h filiZH 41 iNOS mRNA Fk B B THe5 (274 4“6 h 2 2.42 +0.66
I 1.00+0.38,P=0.002;12 h 7 2.54+0.76 [£ 1.00+0.27,P=0.000;18 h 4 5.46+2.26 [{. 1.00+0.38, P=0.000;
24h H3.03+0.62 [t 1.00+0.33,P=0.001);12. 18, 24 h iNOS & FA AU H] B FHE REE(E: 12 h 24 2.54+0.45
It 1.00+0.35, P=0.000; 18 h  2.65+0.64 Lt 1.00+0.33, P=0.000;24 h 3} 3.03+0.59 [t 1.00+0.24, P=
0.000), SHEEAEAL R, W HEZH 6. 12,18, 24 h AiliZHZ1 iNOS mRNA BB K (272 2“6 h 9 1.55+0.82
I 2.42+0.66,P=0.034;12 h 2}y 1.84+0.42 11 2.54+0.76,P=0.016;18 h *} 2.66 + 1.09 [t 5.46 +2.26, P=0.003;
24 h H2.2040.29 1 3.03+0.62,P=0.002);12 ., 18 24 h iNOS 5 [ F iAW WK O BE(E 12 h H 1.8440.18
[ 2.54+0.45,P=0.003; 18 h A 1.87+0.27 11, 2.65 +0.64, P=0.008;24 h >} 2.20+0.50 . 3.03 +0.59, P=0.008 ).,
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[Abstract] Objective To study the time course of effect of methylene blue on inducible nitric oxide
synthase (iINOS) mRNA transcription and protein expression in lung tissue of rats with sepsis, and its mechanism.
Methods 126 female Wistar rats were randomly divided into sham group, sepsis group and methylene blue group. Each
group was subdivided into 0—, 6—, 12—, 18—, 24—, 30—, and 36—hour subgroups according to the time after operation,
with 6 rats in each subgroup. A model of sepsis was reproduced by cecal ligation and puncture (CLP), and the rats
in sham group were only opened the abdominal cavity and isolated the membrane of the appendix without CLP. Rats
in methylene blue group were given injection of 15 mg/kg methylene blue at all time points after CLP, the remaining
rats were given 0.9%NaCl solution in same amount. Six hours after the injection, the rats were sacrificed and the lung
tissue was harvested immediately. The expression of iINOS mRNA and protein in lung tissues were determined by
real—time quantitative reverse transcription—polymerase chain reaction (RT-qPCR) and Western Blot respectively, and
the changes in histopathology were observed using hematoxylin and eosin (HE) staining. Results Compared with sham

group, the expression of iINOS mRNA was significantly up-regulated at 6, 12, 18 and 24 hours after CLP in sepsis group



rh AR fG T AR EE S 2016 4F 2 145 28 45:45 2 ] Chin Crit Care Med, February 2016, Vol.28, No.2

(2744 2,42 £0.66 vs. 1.00+0.38 at 6 hours, P = 0.002; 2.54 +0.76 vs. 1.00 £0.27 at 12 hours, P = 0.000; 5.46 +2.26
vs. 1.00 £0.38 at 18 hours, P = 0.000; 3.03 £0.62 vs. 1.00 £0.33 at 24 hours, P = 0.001), and iNOS protein expression
was significantly up-regulated at 12, 18 and 24 hours (gray value: 2.54 +£0.45 vs. 1.00 £0.35 at 12 hours, P = 0.000;
2.65+0.64 vs. 1.00%0.33 at 18 hours, P = 0.000; 3.03 = 0.59 vs. 1.00 £ 0.24 at 24 hours, P = 0.000). Compared with
sepsis group, the expression of iNOS mRNA was significantly down-regulated at 6, 12, 18 and 24 hours in methylene
blue group (27 *: 1.55+0.82 vs. 2.42+0.66 at 6 hours, P = 0.034; 1.84+0.42 vs. 2.54+0.76 at 12 hours, P = 0.016;
2.66 £1.09 vs. 5.46+2.26 at 18 hours, P = 0.003; 2.20 £0.29 vs. 3.03 £ 0.62 at 24 hours, P = 0.002), and iNOS protein
expression was significantly lowered at 12, 18 and 24 hours (gray value: 1.84 22 0.18 vs. 2.54 £ 0.45 at 12 hours, P = 0.003;
1.87+£0.27 vs. 2.65 £ 0.64 at 18 hours, P = 0.008; 2.20 £ 0.50 vs. 3.03 = 0.59 at 24 hours, P = 0.008). Histopathological
observation showed that the degree of lung injury at each time point, including red blood cells effusion, lung interstitial
edema, inflammatory cell infiltration, alveolar collapse etc., in sepsis group and methylene blue group were significantly
higher than that of sham group, and the degree of lung injury in rats with methylene blue was not significantly improved
as compared with that of sepsis group. Conclusions Lung iNOS mRNA expression was significantly increased at
6—-24 hours after CLP induced sepsis in rat, and protein expression was increased at 12-24 hours. Methylene blue could
inhibit mRNA transcription and protein expression of iNOS in lung of septic rat, but failed to reduce the degree of lung
injury in sepsis.
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iR Rl Y ) N N TR N vales (S S 1 o S
W AT REEIR YT MEREIE A AU 25% , (B M FEAE il iINOS

il 149 A B, SSOAS I 5 % 2R A 008, L BH A I Y
A RS 2L
1 MREFE
1.1 S shY) .« @B Wistar KR, AR BT 5
180 ~ 220 g, W F HT SR 4L E /R ¥ DX g0 2 i 5 1
B vhos, A A%IE S - SCXK (B ) 2011-0001., )
Yyl R TR E DL T N E N ((23+2) C, L
12 h FUE / FBBRERIERE ), B Lok,
1.2 SCEG32H AT . 126 2 Wistar K FUIZFHHLEL
TR R TR (Sham ) 4. M REAE 240 A0 %
RITA, BT IARIG 0.6, 12,18, 24,30, 36 h
7AW, BT 6 Ho W HEEIRITTAH ARG
I A] 5 28 K25 T 15 metkg W0 (CAigs 12501
SRR A=), MGEE A AR TR 45 T %=
HEERER K
1.3 MeERAEB R & SR R B A5 FLEE LR
(CLP) & Mesp e mim' 2! 200 IR ELHEZ: 0.03 ml/kg
I T S ORR R SR, B W A o dE A T JCA B2 L,
20G 3L ZEHIE M 2 IR, B DV 5 iR A E I
7)1t A AERE , B REE Sy 2 J24E S . Sham 4K AU T
FIEFARRE R 8, AT LM ZE AL, R
Ja T KRB T ST 30 mlkg A= BRERIK .
1.4 R ASI Fh T R R A — B e B
TR RS Stk isd o, AR SRA & S e sl 4 L R
FtEr . S B SRR G ORI B
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RUIH I, 5 3 A 28 TWRA T -80 “CUKAR it A7 7 I
iNOS mRNA FIE [ 3RE, FIRHLU 4% 2R
[ 7 DA 2 SO B2 AR

1.5.1  SEEF 2 O0 R i R SRk - R A B BE N
(RT-PCR) £ I fifi 2 21 iNOS mRNA 2 1k« Bili ik
ZHE, TRIzol ¥ HUE RNA , I R R i 1A
S RNA K. H R 53350 & (52 B Thermo
NERE) U S cDNA, 986 8 i OB S5 14
95 °C 10 min, 95 °C &1 10 s, 60 “CiE K IEfH 30 s,
iINOS Z N6 5 [P 5 th g T AR TR B
ST R, WU PCR &1 ™= K /R 101 bp s WS
LD 3- W R H I I S (GAPDH) 51 #1751
F[E CST 23 A 77 i (NM_017008.4 ), 4 7= # ok /1N
Witk 92 bp, Fiki A 2722 Bt

1.5.2 5 5 4 2 B 3 3R K (Western Blot) M 52
Jili#H 20 iNOS 25 [ #3k « il 2 207 I R0 78 o0 0F s
Jei AR 1 24 W 5 o3 B0, oy B PR A s E AT LYK
Oy G BLNE A W A, A iNOS B (B
Abcam 23 F) 72 5 ) 1 GAPDH (1:1000) 5 &, & )5
BANGI AR EMH. LLINOS 5 GAPDH A JK
FEAH LUAEAE Jy INOS B R iA &

1.6  SiitefAb B . SR SPSS 17.0 #4307 B 43
B, TT R DL B £ AR 2 (R +s) KR, 4L 1A
L AR FH B DR 28 T 22 431, P LR FH LSD 5
P<0.05 hESAGIT R L,

4
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2.1 O EEXT IR ERSE R BRI ZHZH iNOS mRNA 3Kk
AYSEIE (1) « MRBEAE A BRI B s ] 224K il 20 21
iNOS mRNA KB Wi I, 18 h 35 W AE )5 4 Wi b
e 3AMTFAIE 6 h RIS 222 5 (P<0.01),
30 h AYKE EH5 0 h KV 5 Sham AL, MewE
JEAHARJG 6. 12,18, 24 h iNOS mRNA k0 B TH5
(¥ P<0.01) ; TR #E41 iNOS mRNA k4 [l i
[E] i1 JHe 75 0 41 B 2 R AR (P<<0.05 B P<<0.01), &K
J& 30 h 136 h 3 41K FUITIZ12T iNOS mRNA Fik2z
SHTRGE (¥ P>0.05),

2.2 FE e REE K BRI ZH 2L INOS R I 3RA 1Y
S (B 15 5K 2) : IREEAE K SR J Bl Ao 1) S22 4 fifi
2TINOS 45 R IA R AW N, 24 h kIG5 %
W R, 3 ARITARE 12 h R T Giitr s
(P<0.01), H#% 30 h Bf AWK % 0 h /K. 5 Sham
AR, MRFRAEAL ARG 121 18, 24 h iNOS & &Kk
IR THE (3 P<0.01) ; 13 B 54 iNOS 8%
IR ]S R) o e 20 4 B (g o2 (35 P<0.01). AR
J& 30 h 1 36 h 3 41K FUIMi414T iNOS & [ Rk
BB 22 5% (3% P>0.05),

2.3 0 Y 0 e B A BRU 2H 2R B A A AR 1) 5
M) (P 2) « Sham ZH Bl &5 44 1E % . M IE ARG
0 h L5 FEATEH, 6 ~ 24 h ity B T HH B
AL AN AEE L I R1 K i | 240 R e At SR B

=
o

F 1 THIEX CLP MBREEKXKRASAERE SAMAL iNOS mRNA FRIEFIFZME (x £ 5)

iNOS mRNA ZEikH (27449

21 2
(21 cpj50h  CLPJG6h  CLPJS12h  CLPJ518h  CLPJ524h  CLPJ530h  CLPJ536h
Sham 41 (1) 6 1004024  1.00£038 1004027  1.00+038  1.00+033  100+024  1.00+0.25
IR (2) 6 1044021 2424066  254+076  546+226  3.03+062 1324027  1.03+0.23
T E4L(3) 6 098+025  1.55+0.82  1.84+042  2.66+1.09 2204029  1.09+031 1.19+0.31
SHI S 122 19 P A 0.909 0.002 0.000 0.000 0.001 0.084 0.986
1:3 (% P14 0.727 0.194 0.005 0.000 0.849 0.719 0.650
2:3 1 P 0.644 0.034 0.016 0.003 0.002 0.158 0.662
H: CLP M EREFLGALA, iINOS Jifs S B —SE L & A8, Sham A RTFA
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1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 2 3

et
CLP N HBEFLFFLA, INOS i 3 — AL R A1, GAPDH 2y 3— BiR H il i =l 5
1 BT (Sham) 2, 2 WMEREAEA , 3 T EE RS P20

B 1 EH BRI (Western Blot) Kl sy F s xf CLP Ul aine K BUA S5 AR B 1] I 2H 21 INOS 25 FH 235 15 i



FRAEE TG A B EE S 2016 4F 2 H 45 28 345 2 18] Chin Crit Care Med, February 2016, Vol.28, No.2 e 137 -

Fz2 TWHIEX CLP HREEKXRASSERESMAL INOS EEFTIERIRM (x +5)

- BRILE ¢ iNOS & ik i ORBE(E)

929 CLPJ5 Oh CLP J5 6h CLPJ512h  CLPJ518h  CLPJ524h  CLPJ530h  CLPJ536h
Sham #H (1) 6 1.00+0.33 1.00+0.22 1.00+0.35 1.00£0.33 1.00+0.24 1.00+0.28 1.00+0.31
JHeEERELL (2) 6 1.14+0.45 1.11+0.34 2.5440.45 2.65+0.64 3.03+0.59 0.96+0.21 1.03+0.32
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FEEBR iINOS FE R 5, a7 B AIE 463 407 BH k5%
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