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(ng/L):673.78 +56.13 [t 50.17 +7.06,1L-10(ng/L) :481.13 + 40.78 Lt 61.71 = 10.05, TLR4 mRNA:0.740 + 0.099
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Influences and mechanisms of somatostatin on inflammation in endotoxin-induced acute lung injury mice
Xu Liyan, Liw Yao, Han Wenwen, Nan Chao, Li Dong, Hong Guangliang, Zhao Guangiu, Lu Zhongqiu.
Department of Emergency, the First Affiliated Hospital, Wenzhou Medical College, Wenzhou 325000, Zhejiang,
China
Corresponding author: Lu Zhongqivw, Email: lzq640815@163.com

[Abstract] Objective To investigate the effects of somatostatin on inflammation in endotoxin—induced acute
lung injury mice and its underlying mechanisms. Methods 72 ICR male mice of specific pathogen free (SPF) were
randomly divided into four groups: control group, SST control group, model group and SST intervention group, each
group included 18 mice. The ALI model was reproduced by intraperitoneal injection of 40 ml/kg endotoxin, and the mice
in control group was given intraperitoneal injection of equivalent normal saline. The mice in SST intervention group was
given the subcutaneous injection of SST (20 wg, 20 mL/kg) at 0.5, 2, 6 and 12 hours after model reproduction. Six
mice were sacrificed at 3, 8 and 16 hours after the first injection of LPS or NS. The lung wet/dry ratio (W/D) was
calculated with oven drying method. Pathological changes in lung tissues were observed by light microscope. Serum SST,
tumor necrosis factor—a  (TNF-«), interleukins (I1-6, IL-10) levels were determined by enzyme linked
immunosorbent assay (ELISA). The mRNA and protein expressions of Toll like receptor 4 (TLR4) and nuclear
factor-kBp65 (NF-kBp65) were determined by reverse transcription—polymerase chain reaction (RT-PCR) and

Western Blot. Results There were no significant differences in above indexes between control group and SST control
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group. Compared with control group, lung W/D ratio, serum SST, TNF-a, 116, [1.-10, and the mRNA and protein
expressions of TLR4 and NF-kBp65 in model group were significantly increased. The W/D ratio, 1L-6, 1L-10, and the
mRNA and protein expressions of TLR4 all peaked at 16 hours [ W/D ratio: 6.32 +0.18 vs. 4.14 + 0.14, IL-6 (ng/L):
673.78 +56.13 vs. 50.17 + 7.06, IL-10 (ng/L): 481.13 +40.78 vs. 61.71 = 10.05, TLR4 mRNA: 0.740 + 0.099 vs.
0.180 = 0.028, TLR4 protein: 0.935 +0.067 vs. 0.222 +0.019, all P<0.05], and SST, TNF-a, the mRNA and
protein expressions of NF~kBp65 peaked at 8 hours [SST (ng/L): 254.97 + 38.75 vs. 95.87 + 13.95, TNF-a (ng/L.):
139.69 +19.06 vs. 21.90 +4.52, NF-kBp65 mRNA: 0.753 +0.065 vs. 0.190 + 0.026, NF-«kBp65 protein: 1.214 +
0.079 vs. 0.303 +0.067, all P<<0.05). Compared with model group, the lung injury in SST intervention group was
significantly improved, and the indexes were significantly decreased except for serum SST which was gradually increased
(16=hour W/D ratio: 5.21 £ 0.14 vs. 6.32 + 0.18, 8—hour TNF-« (ng/LL): 80.48 +8.52 vs. 139.69 + 19.06, 16-hour
IL-6 (ng/L): 394.99 +37.17 vs. 673.78 £ 56.13, 16-h IL-10 (ng/L): 326.95 + 36.41 vs. 481.13 = 40.78, 16-hour
TLR4 mRNA: 0.240 +0.028 vs. 0.740 +0.099, 16-hour TLR4 protein: 0.618 +0.066 vs. 0.935 +0.067, 8-hour
NF-kBp65 mRNA: 0.240 +0.045 vs. 0.753 £ 0.065, 8—hour NF-k Bp65 protein: 0.784 +0.041 vs. 1.214 £ 0.079,
all P<<0.05]. Conclusion SST has significant protective effects on endotoxin—induced ALI via direct suppression of the
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TLR4-NF-kB cytokine pathway, thus alleviate lung tissue inflammation.
[Key words] Acute lung injury; Somatostatin;  Toll-like receptor 4;  Nuclear factor-«B
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1.3.3  ELISA &AW I 7E SST TNF-a . I1L-6 .1L-10
IR s R FHRT A0 ABC-ELISA BaAG I 1fi 375 SST.
TNF-o IL-6 . 1L-10 /K-, 4% R0 & i 354 o
1.3.4 RT-PCR 34600 fii 20 21 TLR4 1 NF-«kBp65
) mRNA ik #5208 RT-PCR 127 & Ui Btk
PEHUIZH 415 RNA #7780 . TLR4 \NF-kBp65 .
B- W& 11 (B-actin) 5 | ¥ FH L1 JEREAE AT R
H 4. TLR4 1E X% :5'-AGTCCTGATGACATTCC
TTCTT-3, Jz L% : 5'-CAAGTTTGAGAGGTGGTGTA



+ 317 - e f B A 2014 4E 5 %5 26 %45 5 ] Chin Crit Care Med ,May 2014, V0l.26,No.5

AGC=3", F=HI R/ 181 bp; NF—kBp65 1E 4% :5'-A
GGACCTATGAGACCTTCAAGAGTATC-3', Jz X4
5'-GTGCTGAGGGATGCTGGGA-3",7=#) K/ 161 bp;
B-actin IF 3i#: 5'~AGAGGGAAATCGTGCGTGAC-3',
S : 5'-GAGGTCTTTACGGATGTCAACG-3", 774
KN 266 bpo 4%BEREFEHLIKEIN PCR 74, HEHE ]
BAT TS, I TIOEE (A) 23t , DL H
K5 N2 B-actin FEHF) A (HHEFRR

1.3.5 25 (5 s ED I iR 55 (Western Blot) A4 il fili
2041 TLR4 Il NF-xBp65 fE A F55 : #R40#
B ) U B P B U 4 S B R B B
BCA ¥Ei5E 55 AU JE , Western Blot #:A45: TLR4 £
NF-«kBp65 I HEKIE . T L immR e - RN
T g B G L VK 43 B SR FEE 8%, MR AR IS MR I 3% 5k
W A 53 HT R A A, Quantity One 23 M7 54443
Mré&ny, VAHPE SN2 GAPDH 1Y Histone H,A
HEAM AEHERR,

1.4 GEiteaub 3 . 2R A SPSS 19.0 4ot , %
i AL + bR 22 (3 £ 5) Fo , 24 A HU AR A 3
BRI 200, T ELECR H LSD-t K5, 7 2524857
WIS TRERIRG SR . L) P<0.05 N2ESH ST FE Y.
2 % R

2.1 ALL/NEAT 2200788 B SST A 52 < % HEZH A
SST Xf BRA1 /N R B, o by B, PR A,
S H . AL /N B RLRE IO, P , K
FEPE WA 0B VEHE , SE R oKD, F R o £
o, IR I 2 v B S 3 % | BE RS ] 4EAS | e IR0
W hnEE . SST 02 /N BUE R B A 2H B 8 i
2.2 ALI/NERBREH S WD HCAE AR Ak J2 SST (1521
(F1):4 /MR 3 h BFAZLE W/D H(EHZE 5 5
IR X (P>0.05), SXTHRAMELL, BRI 8h 16 h
A ZH 2 W/D HUAE3E =5 BH (5 (38 P<<0.05) ; S #5571
ZHHeHE,SST THi4H 8 h 16 h I ffiZH 41 W/D H{H M
i FFE(38 P<0.05).

R SST SRR /N U R4 25 )5 45 I TH]
JifFZH A0 / Bt R A S0 (R + )

Shsk W/ 1 i A
ZH 5
(H) 3h 8h 16 h
pogiitic| 6 415+0.13  417+0.10  4.14+0.14
SST 4 R4 6 413+0.16 4.13+0.09  4.15+0.08
TR 2 6 432+023  566+022° 632+0.18
SST - Fid 6 426026 5.16+0.16"> 521+0.14
IR 1.047 152.658 339.953
P{E 0.394 0.000 0.000

T SST MAERKME s S IR AL, “P<0.05; SR [L#,
"p<0.05

2.3 ALL /N U 20 295 B 2 A8 J2 SST 19 5%
(1) . Xt HRALAT SST Xt HE AL /I U 25 27 441 ffa 25 4
T A Il ey T 2% 50 8, Iyt s o9 T A T 4% 1
Yip, ARl B TC R B . AR/ NI 4L
LirRtaRE sl O U ) S v [ MU L A A TR N
tB ] Sk i, AT L B 5 P A IR | B s ) 4
FEIRWTINEE , 16 h B30 f5cBH Bk o SST T-Fiid /) Bl
LH AP R B AR AR 2 W dl e

1 OBEE SR A: KA 2R (SST) X 2P Rl 405 (AL /)N BUll
ALV AU RIS 0 I () F1 SST X BEZH (b ) /N Bl
VMBS HNG A L BE T, 30 2% 52 4, IR O TS W A A
RAEANL il 8] BT RS 5 BEOZ ()16 h IR/ B2 2R

A, TSR AT R 5L , 380 iy e o T DA iy i )
KM, AT UL A A A 32 1 5 SST T H12H ()16 h /N Bl

YHZUTE AR LR, WVELAR I , 2% P 0 O A R A A 2 ]
SR IR il E] K IR RS AT sl HE B wfiiioR

2.4 ALI /NEUMYE SST TNF-o IL-6 . IL-10 254k K
SST HIFZMR (% 2) : 5T RE A Hess , AR AU 2] 45 sk ] o5
M7 SST . TNF-a \IL-6 . IL-107K - 14 B & T (45
P<0.05), JF:rp SST . TNF-o T 8 h ik W{H ,IL-6.
IL-10 F 16 h ikWEfl . SHIRIZ LA, SST T HiZd
A& I ] 5 I W TNF- o TL-6 7K 7 2 B i j A
IL-10 W F 3 h.8 h B {2 3 F+ 55, 16 h Bf i 2 RE G
(¥ P<0.05),

2.5 ALI/NEHZH4Y TLR4 NF-kBp65 ) mRNA 3
IRAEAL Je SST Bys2 M (3 35 181 2) X FRAL AN SST %)
WL fifiZH 2 TLR4 \NF-kBp65 i) mRNA ¥ {31k
RA, B 2z R gt 228 (3 P>0.05).
5xFRE A be g, AR TR A A% A ) 5 41 20 TLR4
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NF-kBp65 ) mRNA k35 15 15 (44 P<0.05),
317 16 h 8 h iAUE(H . SEAH LA, SST T HidH
8 h.16 h Fffili 214 TLR4 NF-kBp65 ) mRNA ik
0 B REE () P<0.05).

2.6 ALI/NEUIIZHZY TLR4 \NF-kBp65 AU 111k
AL K SST 52N (35 35 18] 3) - % BRZH AT SST X B
ZH i ZH 4 TLR4 \NF-«Bp65 B 1Rk />, Mgl
bR g2 R L (B P>0.05), SXTHRA L
B, MEAULH A B ] i 40 40 TLR4 . NF—kBp65 1)
A RIR B EW (3 P<0.05), 70 31F 16 h.,
8 h ik WEfE . SRR LA, SST T4 4% Ao [ et
filiZH 21 TLR4 \NF—xBp65 (1) 25 11 3¢ 15 ¥ B g A%

bp Marker 1 2 3 4 5 6 7 8
100

200 - — TLR4
300 TS D D R e T S s B—actin
400
500
100
200 NF—«B
300 p—actin
400

RT-PCR il 5 — RAREHE Y, TLR4 A7 Toll BEAZ 1A 4, NF-«B
IR SR —kB, B-actin S B- WLBHEE 51 MXFREAL, 2 Jy SST
XFRAZH , 3~ 5 ARHIZH 3.8 .16 h, 6 ~ 8 Sy SST F-Hi4] 3.8.16 h
2 RT-PCR Kl 2 PERAR /8 B 45 245 25 B T A
filiZH 2R TLR4 NF-kBp65 () mRNA £ik

(] P<0.05),

2 SST X2 VER 5/ B YR 45 24 )5 45 st TR) I3 SSTTNF—au JL~6 IL-10 ZEALAYEEM (X £ 5)

- BILYES SST(ng/L) TNF-a(ng/L)

. (H) 3h 8h 16 h 3h 8h 16 h
Xof B2 6 88.79 + 17.59 95.87 + 13.95 90.27 £ 11.33 19.84 £2.95 2190+ 4.52 2051+ 431
SST Xif HRZH 6 426.57 + 62.83 608.84 + 73.62 714.26 + 56.69 21.11+4.53 2096+ 3.11 1959+ 3.62
A ZH 6 158.70 + 32.87° 254.97 + 38.75 188.38 + 30.02° 67.65 + 7.66% 139.69 = 19.06 70.25 + 11.85%
SST - HiiZH 6 391.06 + 40.09 615.49 +76.93 671.46 + 50.04 41.99 +4.83" 80.48 + 8.52" 3194+ 599"
F{E 58.022 258.834 379.411 108.516 164.981 23.522
P 0.000 0.000 0.000 0.000 0.000 0.000

13l L7k IL-6(ng/L) 1L-10(ng/L)

= (F) 3h 8h 16 h 3h 8h 16h
Xif R4 6 5126+ 8.56 53.84 +10.29 50.17 + 7.06 62.88 + 10.03 60.14 + 11.52 61.71 £ 10.05
SST XA ZH 6 5095+ 8.15 54.81+ 8.65 4975+ 9.44 61.74 +10.27 63.72 + 12.81 60.63 + 7.69
T2 6 237.37 +22.54° 464.25 + 2235 673.78 + 56.13 216.95 +27.91° 322.96 + 26.43 481.13 + 40.78"
SST il 6 196.81+29.37" 291473329  39499+37.17>  273.32:1641>  41053+28.13"  326.95+36.41"
F{E 150.295 534.901 468.433 223.345 433.244 326.323
P 0.000 0.000 0.000 0.000 0.000 0.000

T :SST AAERINE  INF- o RMREIRIERE T - o, IL-6 R A F -6,1L-10 R A R -10; 5% IR L3, "P<<0.05; SR L1

% ,"P<0.05

R 3 SST M APERGR 5/ B IR 255 44 W] £ TLR4 NF-kBp65 B mRNA I H# k25 L )

L =7A
i

(X +s)

- S TLR4 mRNA NF-«kBp65 mRNA

A (H) 3h 8h 16 h 3h $h 16 h
oy E| 6 0.180 = 0.029 0.191 £0.019 0.183 = 0.021 0.190 = 0.026 0.208 + 0.029 0.195 = 0.023
SST XA 6 0.218 = 0.034 0.228 = 0.027 0.231 = 0.025 0.226 = 0.032 0.240 = 0.037 0.221 = 0.032
R 6 0.441 = 0.040° 0.585 = 0.087" 0.740 = 0.099" 0.420 = 0.049" 0.753 = 0.065" 0.546 = 0.063"
SST e 6 0.410 + 0.035 0.270 + 0.024" 0.240 + 0.028" 0.380 + 0.031 0.240 + 0.045" 0.190 + 0.059"
F{H 63.406 73.623 161.866 54.791 188.968 82.966
P 0.000 0.000 0.000 0.000 0.000 0.000

_— %L TLR4 NF-kBp65 & [

A (H) 3h 8h 16 h 3h 8h 16 h
X IRZH 6 0.202 = 0.025 0.193 =0.012 0.222 +0.019 0.271 = 0.045 0.303 = 0.067 0.283 = 0.032
SSTXI4] 6 0.217 £0.020 0.206 = 0.031 0.198 = 0.022 0.302 = 0.022 0.305 = 0.063 0.252 = 0.078
R 6 0.417 + 0.052° 0.814 = 0.069" 0.935 = 0.067° 0.672 = 0.035" 1.214 = 0.079* 0.832 = 0.028"
SST iZH 6 0.321 +0.026" 0.402 + 0.038" 0.618 + 0.066" 0.401 +0.025" 0.784 +0.041" 0.608 + 0.050"
F{H 54.082 326.840 301.719 176.362 277.485 168.459
P 0.000 0.000 0.000 0.000 0.000 0.000

TE:SST g KAMZE, TLRA Wy Toll FEZAAK 4, NF-kB A% 5t T —kB; 5% HEZH LL 48, “P<0.05; Sif5TEIZR [L 4%, PP<0.05
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Western Blot 225 [ 5 2 B8 E , TLR4 2 Toll BESZ4A 4, NF—kB J A% 551 T —«B, GAPDH >k = Wi H - s it 20/l ,
HistoneH,A “HZH3E 1 HoA HUfA; 1 UXFIEZH , 2 g SST X IAZH 3 WAiRIZH 4 g SST TF-HigH
3 Western Blot Kzl 2 Ml 45 /1N BRUE U0 45 24 )5 45 B 1] S il 241 28 TLR4 \NF-kBp65 3R [14634

3 it i

ALL B EZHLEE T G IR 24 (LPS) Gk
RUEAM, FEOMERAE SN KA, I -
BN 1 2METRIB R, ARSI oS 2 4
RUZH/NERIB 2 W/D LUAE B W4 v, B A ifizk
Jifr R EDAR I LSRRG, SeBE T nl il s
K63 , Bt a) S 7K Aok A B R PR A IR , 10— A E SRR
TG LPS Zofdi/NL ALL I &=

P EER, fE R ANAEH F 54T g R 22 ]
(R ] B e R AE B ALL B9 SRR NS, HLIARTE
SRR AT T, B KaE R E N 7, 514
By AT Y LA HE(SIRS), R & AAR R 40 46 I
NEZEAAE(CARS), BV SE %4 Bone 454 H 1911
BRI RV 25 E(MARS) 5358, 3X—{R i IA
b, AR 5 SR ZF A F A HURA 2
P ALL F11 ARDS; 4158 SIRS Z& 4%, Pl FT e, )
0 ALL il ARDS; {15 CARS 583 B i #B s SIRS, N
Uit B A2 10 ) S A BRI . TNF - 7E4 B R
i SN BRI B i, S EWURR M R AT
S FIAL U 1 DGR A T, LPS SRR A% /
YA ] 5 A TNF-o TR A 5 Bk, dE s &
IL-1.1L-6 HF B 2 45 0 7306 71, 1L-6 7€ SIRS i
L TP SR IR, HTRE S S A AR SE T,
IL-10 SEHUARST I EZ N BLR K7, REL TS
B BRI RS RS B R, R R
PEIH A R 2 O AR R A N R S /D
FUIM W TNF-o IL-6 F1 TL-10 7K V-2 5 2 TH e, 4
HF 8.16.16 h IKIE(E, ALT H i 48 At 46 IH - [l st
AR, U = F B 5 T AL 80K, WLEIE
BH 3o () SE S N BERE I T 41 () S RE 434k -2,
HEBYE T 40 2(Th2) B - WRAS P R K7

1L-10 1L-4 SR, F70% 72 R S5 P,
HIUIR R AR . IR LR TG I Ao
PSP RBE N, B e T R R T i Y,

LPS EUfHUIA R AR AE N, (A ILAE 5 ok
I i PN B SRR — BRI, IEAE TLR4 A& B
FRAL TR LR . TLRs 7 Ry —Fitisy (s XU 32
X I Sh At A ey e ) T OBV E I E N
KU A /N ALL AL TLR4 2848 R /N RLEL
P A= /I BB ZI I R LA K it 8 AL 4 i (MIPO ) 7K
SEERAT BT AR 4, LPS Xt TLR4 RHH R E R RS
PETL HE e LPS 455 1 (LBP)EE &9,
SRIE S E AR b A BEAE Ak B -2 (MD2) Al
CD14 /3 T-454 0% TLR4. 1H ki TLR4 il o Ak
AR T 88 (MyD88 ) < i 74 A1 49 i 751 7 2% A5 5
AR, B R WG T MyD88 il ik 1%
PRI NF-xB, FEAEIE 9 AE 7 TNF-a IL-18
11L-6 25 MBI AEMRIFY MyD8S 18 316 v] 51 ik
TP P RO B A4k & 0T NF-kB™', NF-«B
SRR E B SN AR SRS 56
H(IkB) Z5G W = RMAEAE T I . INEER RAE
DA 7S B 1B 2 ZALRE AR NF-B R AKHEA
Mok, SHILNEHTF LA B A S%E, BB
TNF-o JL-6 1L-10 40 il PN 1 FE PR 35k, [R] A
TP 248 B PR = S feff Ik — 20 Ak, ok T S A, ekt
i 5 RE F AR, BIFFE B, VST LPS S5, /N Bt
HE NF-kB I PEUT 3G S, KU NF-B BT S
5T AL AR, ARSLEGEE R R, 5%
Y FNSST X HEZH b, BEAUZH /N B ZH 2 TLR4 Al
NF-«kBp65 (LI W34 In, 43%F 16 h fil 8 h
SKIEAH , Ui W] TLRA-NF—«B %25 T ALL B8 5E
JVE, A R T U S RE B 1) 0D RN R i & 4%
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SST & —Fh) 3z 4341 T Wi . 5 Wil o3 Wb
GHA AR Z AR, (0L 5 40 IR 1 1Y) SST A2 445
BMTEAFZ R LY RN o LA 52 1k~ s H )
VAT, PR BB P 0 36 P RS2 P 28 TR i 2
SST, Bifi & 1E A MVEAE R , 5 T AL ™ A= Bt R FVEUR
BV ), Suto 25 PIF5E BoR , FAR R T LAY
T )1 [ B2 = Ty £ 7 ) N S 7N NS g ]
ST LPS J& , /NRUMLYE SST S mAa it s H
BEI LA R AE S AR B 2, $Rmalad SMIEPERR 72
SST W RE A BRI . TERRMGE /N Bl I, / P v
R SST Af DLid i 745 TLR4-NF-B i [ , B
PRAE TR, MGG TS 2, BF9T P, SST 22
LA P W) BT R S XS R R R R
YERM, P nr LS R Sh Kk , i & FisME
BN 5/ NSk AN E TR, K o i i 45
TR AE PR, - P A O A A o I S 172
(ERK1/2) 3% NF-xB>, 75 41, SST feEfg I %
PEE A AR 43 DT 1, I ARITE PE B AN A R S e Bk B
FI, W6 T 40 B G s 4 A R, 400 o] P A A0 L i
PRI PR 20, B X A B b 99/ , SST 52
TR At & AR AR AR AL, I R, PR T AL A
PERN o ASBFFTIESL , SAAIZHAH He, SST + il /)y
U Z 20 R Dok 4, IMLYE TNF-au L6 5 5%
i, 76 3 h #1 8 h I 1L-10 K P-4, {2 16 h B 31
WA a3, JiliZH 20 TLR4 \NF-kB FIAFRAK

g5 FJTiR , SST HA 1A F e I 45 1 AU 1)
fie, ik N TLR4A-NF-kB 18 J& A9 2835 16 Pk, il
AR R SHURAE FTEBAR Kk B —FpoEfr, M
St/ NEHY ALL
S 3k
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