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Protetive effect of substance P on hyperoxia lung injury and its regulation”
Li Qing' . Xu Shuhong' ,Li Wenlian' , Han Yun' ,Yang Dan' .Yang Shenglin' ,Zou Yingbo' ,Xu Feng?, Huang Bo'"
(1. Department of Pediatrics ,the First Af filiated Hospital of Zunyi City , Zunyi,Guizhou 563000 ,China;
2. Children’s Critical Care Medicine ,Children's Hospital o f Chongging Medical University ,Chongging 400014 ,China)
Abstract: Objective To investigate the expression of JNK2 in hyperoxic lung injury,and explore the protective effect of sub-
stance P (SP) on hyperoxic lung injury and its mechanism. Methods Sixteen SD rats were divided into four groups with 4 rats in
each group:room-air and f 9 g/L saline group (group A),room-air and SP group (group B) , hyperoxia injury group and { 9 g/L sa-
line group (group C) ,hyperoxia injury group and SP group (group D). Rats ingroup B and D were injected with SP 1X10 ¢ mol -
L' «kg ' «d' intraperitoneally,group A and group C were injected with an equal volume of 9 g/L saline. The animals were sac-
rificed after 14 days of experiment. Lung pathology was examined with light microscopy,lung wet/dry (W/D) ratio and the level of
SP and PCNA and TUNEL in lung were evaluated. The Superoxide dismutase (SOD), malondialdehyde (MDA) and glutathione
(GSH) level were assayed respectively in lung tissue. The quanlity of JNK2 protein was detected by Western blot analysis. Results
Compared with group A.,the high oxygen groups all had different degrees of lung injury, . while the lung pathological pictures in

group D was improved significantly compared with group C. Western blot showed that level of JNK2 in group C was obviously
higher than that of group A; After the intervention,level of JNK2 in group D was lower than that of group C. The lung W/D retio,
TUNEL and PCNA expression and distribution SOD, MDA and GSH was consistent with the trends of JNK2 protein expression.
Conclusion High oxygen stress can activate damage lung tissue JNK2 activity; SP protection mechanism of high oxygen lung injury

may be induced by cutting high oxygen activation of JNK2 to inhibit oxidative damage.

Key words: hyperoxic lung injury; JNK2; substance P
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UL I AR IR AR 1 R KA AT RSO TS 21 RCEA R
22 RO BT E IO B R

1.2 Jik
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W, o3 Mo EE AR R 4 A n=4). 25N 9 g/L
KA A 4D 22" Jm SP A (B 4D .= & 9 g/L #Hhk4 (C
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WA OE A OEEAS IR A K, JE A0 B S
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(GSHY K-kl TR 9 ¢/ L HkBed R N AL,
WK 43 Bk 1 0V R R ZUBT RE, F oK B S A AT
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i 102, T B 5L A B2 4 (SDS) 0. 1%, B4 IR 44 0. 504,
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2.3 SPKFEMME W KR 14 RIFHLE T SP Y
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T4 INK1/INK2 724 Fi 2] 4Uh )2 305 . JNK 7] 3% £ F [J
R A A R R Can R AR s A A L A
S S VRO S WO 1Y TNK {55 300 7 40 20 A 2 ML A T
Sepi s R R R R R B O EE T EM . INK 2
TR R A S SN R 20 N S fk A Y AR B R L TR
PR 0 MR FIE DR v o A 9 B GG R AR I 52 5 2 A i R
f1 e A A R T U AR D2 L A S v R R e A A T T
INK2 558 H.

WryE W] SP1E & S A M i s 5 a2 88 L r Ay A
PERT AR TE B e 3 8 52 1 SR I 3K SP ] W T
TETC ML 55 IR A PO SP, B IR 1 LAR L A S J01 f) Kt
A, SP XA BN UL A0 MY LR A L I P B2 AR
i 2 A B O R A AP T AR g R B AR SP
T UG A ] INK2 #9235 Bl 21 U B2 T 36 — 2 7R
4 B3  JEAE AR L IR L R R L W /D R s A
5% SD KB # T K. ATEIE A IR i S0 45 43 19 25 9 By
R TR

S E K

[1] Brueckl C,Kaestle S, Kerem A, et al. Hyperoxia-induced
reactive Oxygen species formation in pulmonary capillary
endothelial cells in situ[ J]. Am ] Respir Cell Mol Biol,
2006,34(4) :453-463.

[2] Kallet RH, Matthay MA. Hyperoxic acute lung injury
[J]. Respir Care,2013,58(1);123-141.

[3] Sharek PJ.Baker R, Litman F,et al. Evaluation and devel-
opment of potentially better practices to prevent chronic
lung disease and reduce lung injury in neonates[ J]. Pedi-
atrics,2003,111(4 Pt 2) :e426-431.

[4] Faller S, Spassov SG, Zimmermann KK, et al. Hydrogen
sulfide prevents hyperoxia-induced lung injury by down-
regulating reactive Oxygen species formation and angio-
poietin-2 release[ J]. Curr Pharm Des,2013,19(15):2715-
2721.

[5] Gordo-Vidal F, Calvo-Herranz E, Abella- Alvarez A. Hyper-
oxia induced pulmonary toxicity[ J]. Med Intensiva, 2010, 34
(2):134-138.

[6] Bhandari V. Molecular mechanisms of hyperoxia-induced
acute lung injury[J]. Front Biosci,2008,13:6653-6661.

EREF 201457 A% 43 5% 21 4

[7] Konsavage WM, Umstead TM, Wu Y, et al. Hyperoxia-
induced alterations in the pulmonary proteome of juvenile
rats J]. Exp Lung Res,2013,39(2):107-117.

[8] Tarhan OR, Ceylan BG, Kapucuoglu N, et al. Activated
protein C and normal saline infusion might prevent dele-
terious effects of remote acute lung injury caused by in-
testinal ischemia-reperfusion:an experimental study in the
rat model[ J].J Surg Res,2011,168(1) :e81-86.

[9] Starr ME,Ueda J, Yamamoto S.et al. The effects of aging
on pulmonary oxidative damage, protein nitration,and ex-
tracellular superoxide dismutase down-regulation during
systemic inflammation[ ] ]. Free Radic Biol Med, 2011, 50
(2):371-380.

[10] Chen Y,Nie YC,Luo YL,et al. Protective effects of nar-
ingin against paraquat-induced acute lung injury and pul-
monary fibrosis in mice[ J ]. Food Chem Toxicol,2013,58;
133-140.

[11] Hotamisligil GS. Role of endoplasmic reticulum stress and
c-Jun NH2-terminal kinase pathways in inflammation and
origin of obesity and diabetes[ J]. Diabetes,2005,54 (Sup-
pl 2).573-78.

[12] Mueller H, Fhry N, Eppenberger-Castori S, et al. Mito-
gen-activated protein kinase cascade in breast Cancer[]].
Ontology,1999,57(Suppl 2) :37-44.

[13] Wagner EF, Nebreda AR. Signal integration by JNK and
p38 MAPK pathways in Cancer development[ J]. Nat Rev
Cancer,2009,9(8) :537-549.

[147] Carthew HL,Ziebell JM, Vink R. Substance P-induced chan-
ges in cell genesis following diffuse traumatic brain injury[ J].
Neuroscience,2012,12(214) . 78-83.

[15] Ito T,Ogura T,0Ogawa N,et al. Modulation of pulmonary
neuroendocrine cells in idiopathic interstitial pneumonia
[J]. Histol Histopathol,2002,17(4):1121-1127.

[16] Stathis M,Pietra C,Rojas C,et al. Inhibition of substance
P-mediated responses in NG108-15 cells by netupitant
and palonosetron exhibit synergistic effects [J]. Eur J
Pharmacol,2012,689(1/3) :25-30.

(Wi Fe B #1:2014-01-08 &[] H #1:2014-03-09)

CRHEE 2748 50
Neurosci,2010,11(5) :339-350.

[11] Yang L,Zhang Z,Sun D,et al. Low serum BDNF may in-
dicate the development of PSD in patients with acute is-
chemic stroke[ J|. Int J Geriatr Psychiatry, 2011,26(5):
495-502.

[12] Snaphaan L, van der Werf S, Kanselaar K, et al. Post-
stroke depressive symptoms are associated with post-
stroke characteristics[ J |. Cerebrovascular Dis, 2009, 28
(6):551-557.

[13] Mineur YS,Picciotto MR. Nicotine receptors and depres-

sion: revisiting and revising the cholinergic hypothesis
[J]. Trends Pharmacol Sci,2010,31(12) :580-586.

[14] Chung YC,Kim SR, Park JY, et al. Fluoxetine prevents
MPTP-induced loss of dopaminergic neurons by inhibi-
ting microglial activation[ J]. Neuropharmacology, 2011,
60(6):963-974.

[15] Krishnan V, Nestler EJ. The molecular neurobiology of
depression[ J]. Nature,2008,455(7215) :894-902.

CICRS F - 2014-02-25 01 H ) :2014-04-10)



