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HE . BH #5HMEP & DX (PDX ) 50y R AT S SR 69 R AR . J7i% 45 A4 Rt Lo
N BA) A AU R AL AT R, IR AR A PDX TR, #4015 R, E4 ) [RFmER, K&
60 min J& , PDX T4 R EH 1 g 89 PDX,BF KA fe ez AW 4T 5 M AR BK, 2K 240 )5,
R LA, MR A RAT AR IRIL S TAL, A &40/ RATAR P @i 18 (IL-1B8 ). @@@is
%6 (IL—-6) BMEIRAEF o (TNF-a ), BAAYHEAIAH (SOD ), A= (MDA ) K-F, Western blot #
MAFLLZ A PR T kB (NF-kB) AR PHAF «BipHEE o R (IkB-a ) BaOkik, R 5
BT Rakir, ki afe PDX T R AR B AR 223 &, SRk, PDX Fa
RIS S F R M EAK, 2R A% E L (F=253.323, P=0.000); 5BF KA, KEmaie
PDX FfLh s AL ¥ IL-1B . IL—6. TNF—a . SOD % MDA K-E#H5, ZFAH %+ 5FEL (P <0.05),
Sk airtii, PDX T4 SATAL P IL-18 . IL—6. TNF-a . SOD & MDA RK-F3¥ Ak, 274 %t
FEL (P<0.05); 5BFRAbE, KAEmEEF PDX FFRMED LALLM T NF-k B EG AT £E Y
&, MR T Ik B-a RO EEETHBEIK, ZFALTFENL (P<0.05); SRFmuti, PDX F
FRLL RAFLLLRAOAL T NF—k B H O st Rk B AR, Mt F Ik B-a ZOMaT ik 84S, 274
it FE L (P <0.05), 518 PDX "I A4 PT 50 ST AR B, HAUH 5 852 A4 B8R & i@ it
4% NF—k B/I k B— o 1854-T 3] K 02 B -F8308 % .
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Protective effect of protectin DX on acute lung injury in
mouse model of sepsis

Ke Bu, Lu Wang, Lin-gang Liu
(The Fifth Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan 450052, China)

Abstract: Objective To investigate the protective effect of protectin DX (PDX) on acute lung injury (ALI) in
mouse model of sepsis. Methods Totally 45 healthy male Kunming mice were randomly divided into sham group,
sepsis group and PDX group. Sepsis model was prepared with standard protocol. At the 60th min post surgery, mice
in PDX group was intraperitoneally injected with 1pg of PDX while mice in sham group and sepsis group received
the same amount of normal saline. At the 60th post surgery, lungs were harvested. The histopathological change of
lung tissue was scored. Levels of interleukin-1f (IL-1p), interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a),
superoxide dismutase (SOD) and malondialdehyde (MDA) in lung tissue were measured. Nuclear factor-xB (NF-
kB) in the nucleus and nuclear factor k B inhibiting a antigen (IkB-a) in the cytoplasm of lung tissue were identified
by Western blot. Results Compared with sham operation group, ALI the score were increased in the sepsis group,
which was attenuated significantly by PDX (F' = 253.323, P = 0.000). Levels of IL-1p, IL-6, TNF-a, SOD and MDA
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in the lung tissues of sepsis group were increased compared with sham group, which was dramatically ameliorated with

treatment of PDX (P < 0.05). Relative concentration of NF-«B in the nucleus upregulated while IkB-a in cytoplasm

was down regulated in sepsis group when compared with sham group (P < 0.05), which was significantly diminished by

PDX therapy (P < 0.05). Conclusion PDX protects sepsis inducecd lung injury through alleviating oxidative stress and

inhibiting the NF-kB/IxB-a mediated release of inflammatory factors.
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W RV, W TCRERUTRTT ik, AR
BRI, Al A RS I d A T B A P 0, © Bk
I PRAF G . ARG B ™, o B S S I A e F e
PR S A A R AR SRR . IR
% DX (protectin DX, PDX) {EN—Fh o -3 ZAHF
REMERACHR T, AR & B, AT s b k4
Mo s AR A L, B BBt RER Y. ARSI
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1.1
1.1.1 F 23X 5 PDX (W HEHR Cayman Chemical
A, HE a5 & (g A At st h 2 & E A
H ), HAEANE 18 (interleukin—-1p, IL-1B ). H
A ZE 6 (interleukin—6, 116 ) MITEIRIER T «
( tumor necrosis factor—alpha, TNF- o ) K50 & (14
AR RAEY TRRAF), BEAYE AL (superoxide
dismutase, SOD ). N (malondialdehyde, MDA ) i
G (O H B E Y TR ), bt/ N
T k B (nuclear factor—-k B, NF-«k B) ZTipEpiis (I
H LR SAB A ), SbhEET « BMHIEN o
Pt
Ik B-o ) Z3FEGUA (1 [ 3L Santa Cruz 23] ).
112 FhahAam  WEHRERREER /NS
45 JUA T A LR s bl [ AR IES : SCXX ()
2010-0002], 6 ~ 8 JAIf, AH 18 ~ 23 ¢, MWFHTHr
WERMET, HHBER . ok, R RN
RTFARLL, MeEHELLM PDX T4, B4 15 1.,

1.2 7k

121 A RAR A AR 5 4

J5 (nuclear factor kappa B inhibitor alpha antigen,

FIESCHR ™ Rk

il /N BUMEFRREAS Y « FH 29 TS HU 220 s o SRR e
WUEMS , T8RS, BUEIEREIN, ¥ h R ERTE
KU, 45T 2L e R E WL T 174540,
L FE WA TZESL, S, a9
JlIE, EZCHNENE, TS A R, oK. BFAR
H/NRAOFIE AN FLE B S 27 L. REE 60 min J&5,
PDX P ZH /NI s 8 1 wg 19 PDX, BFARH
FIEEAE L0 25 755 e 0 AR BRER K . S0 A v e 7
SEZH 3 HU/NRRAET:, PDX T4 2 H/NRAET .

122 B RAALRRIEFIE @240 )5, &
H/NRANSESS , TERERECG A2, 4% WHIEREE, A
WA VIR, 17T HE Yefa, J6 Wies gl
SURHEL A, AT IR 53 AR Al T K ok
RAEAMRE . Ik B i, fiRsK . 7B
JEIE B AR R, FMOER . R R FES
¥ 0 ~ 35145,

123 B FMERPIL-18. [IL-6. TNF-« .
SOD. MDA 7K-Fiml B H/NRZE T2, B
JEE T il A5 4212038, 4°CTF 3 500 r/min 5.0 15 min,
RS, PRAFT -20°CUKAf . I ELISA A5 i 3§
FIL-1B . IL-6, TNF-« , SOD J& MDA /K, Frfi
PRAETEARME S I = 58 o

1.2.4  Waestern blot #& | A 28 22 A%+ NF—k B =g
EFIkB-a &EkiE  BWEA/NRA FIALZ
80 mg, Fl¥& PBS V¥ 3 UK, HA% f 1 HE AR 22 il
A, BTk E#E 20 min, 2185, F4 2501k
NP—40 A, F 4°CFF 12000 r/min 0> 40 s, B L
THVE R . DUEY RS PBS w2 1K, 4°C
T 12 000 r/min B0 40 s, FEA% AR BB
A, BTUKEEE 25 min, T 4CTFTF 12000 r/min &5
L 120s, W EIEERZEN, BT -70CKFR A
745K o H Bradford SERGINEL VRS . B30 g SR
F, H 10% + Z 5t R A SR NG R SE RS F K , 4°C
M T R L B 2 PVDF B, I 5% Mg 3
¥y Z U R EHA] 60 min, TBST MLV 30 min, Z» 54—
PiRPi/NR NF-k B, Tk B-a ZIlEHA (FRLL
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B 1 : 1000, 1 : 1200) A, i F#E 60 min,
TBST {52%E 30 min, JIA 4T, TBST &5 30 min, A
ECL W B, #1885, H Image ] BUR BT EKIF53
Mr ot RIS A% oh NF- « B A3 P Tk B- o 25 A
POE STy T8
1.3 SitEHE

Bl HToRH SPSS 21.0 ek, THEGORIAYY
B+ 2 (xxs) FOR, 1707280007, PIvRELEH
LSD-t #5557, P <0.05 NZERA G245 L.

#HR

ZHRNRIMALRFEFZTL
B F-AR AL/ BT SR A E R, il o6 f 385 0 ]
UL, TRIBRIC K i B 9 RE MR 5 IeEEE 21 /s Ui 21
ZUaIfABE N, BIBKE, ARERAFAERE, B
iR G, B P AT SRR i 5 PDX T
2H/INERUIT 2 2 AR A R FE e 2E 0, DI 1
22 HHNBITARBRGTERERALFITS
RFARLE  MeRERELEFN PDX T FiZH /)N B2 2454
B BUEEE o 9 R (24 +1.0).(13.7+1.3) 2 (64 +
1.6) 47, SERFARLAILE, MERELF PDX gl
U ZH A A Do T, S MEEAE 2 LK,
PDX T Hidl/N R S 22 P WIREAIG, 225

2

2.1

FEiterE X (F=253.323, P=0.000 ),
23 RANRMALPIL-1B. IL-6, TNF-«a.
SOD % MDA 7k FLb i

RTFAL . A 41 F0 PDX T 4L/ B 4 2412
HFIL-18 | IL-6. TNF-a . SOD & MDA /K- 25 3 H
GiiteF i X (F =1980.915, 141.627., 62.851, 44.720
Je 78345, ¥ P =0.000), i ILER, ST ARAHE,
JHeHERE LA PDX T Fild /N U ZH 2 IL-18 . 1L-6,
TNF-a . SOD J MDA /K F¥i7tm, Z5ASTE X
(P<0.05) ; 5HREFAELLHLEE, PDX T4/ BUmiZH 2t
HIL-1B . IL-6, TNF-a . SOD J MDA 7K V-3R#(IE,
EZFAGITFEL (P<0.05), W& 1,
24 FHNBRITHALMZFR NF-« BFREEF
Ik B-a EBRIALLE

TP AL, WeFFEAE LA PDX T4 /) B 4 41
JL A% o NF—w B FIMEHE 0 Tk B- o 26 AR X 6 06 2
i 22 R A Goil 248 X (F =55.675 F1123.909,
P=0.000) ; MM LLEE, SETFARAIE, MagiEdm
PDX T 141 /)N BRUT 20 21 M A% i NF- w B 2 AR XT3
KT, M Tk B- o 8 AN A R
%, Z2RAESHFEX (P<0.05); SR L,
PDX T-Hild /N Ut ZH 2L A NF- k B &R FIAHXT R GA
AR, MM 1k B— o 25 AN FEK 8T,
ZREGIE L (P <0.05), W32 K 2,

A BFARA B HREFAEL C PDX il
B1 FHEHNMNRHALAKREZFTE (HEx200)
F1 BEANBRMHARD IL-1B. IL-6, TNF-a, SOD ¥ MDA /KFEELEK (x+s)

BFARL 15 47.1£4.0 110.2 £39.5 88.1+17.1 32.5+6.9 57+14
MeREAEA 12 159.5+5.9" 359.5 +20.5" 158.6 + 19.3" 59.0+9.2" 14.8+1.9"
PDX TFiiZH 13 744 £43"7 162.4 513" 1151 117" 387627 8.6+23""
F 1 1980.915 141.627 62.851 44.720 78.345
P 0.000 0.000 0.000 0.000 0.000

e 1) SETFRANLE, P<0.05; 2) SEEH L, P<0.05
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F2 JHENMRMARMEZS NF-« B FERF |k B-o

EARKREE (xzs)
251 ik NF-« B & Tk B-a &M
fRRFALA 15 0.31 £0.07 0.98 £0.15
JHerERE L 12 0.77 +0.12" 0.30 £0.07"
PDX T-fiiH 13 0.51+0.14" 0.63 +0.09""’
FAE 55.675 123.909
P1E 0.000 0.000

W 1) 5T ARALE, P<0.05; 2) 5MEFRNH L,
P <0.05

BFARL MeepiEd]l PDX T4l

,; Ik B-a

| I

NF-« B

GAPDH

2 HBEANRIFHELEZB NF-« B
M d Ik B-o EARIE

3 itig

WRBEREVE Rrbeds . A . ANBHFAR R i FE v
PR W E I T, R R BRI T EE R R Y,
WFFE R, MeHEAE I SOk DL ] A 4 B 20 S
RAFE 2 E e S8R R T F 25
P i R A MREEE I fe 2 2 ARS8 L Ak
BRSNS BRI, (R MR T B it
il EBFET R ", 2 H S B A R T AL
MERL, ATRFSEdE ", BREERE T | R 1 4 B R K K i
JORE TR BN B Ab 1 P e iy 2 & A SobE i
Wi EERE . PDX MENZ AR R Z A A A
T AR =1, ARV JEARE BN KA S B TR b
RAEEEAER ", BT " e, PDX AT REIGRUT
i AL R T 10 SORE RAAE A AR R R, Dl
PR 1 R A Ak 3 . ARSI Sk ™ v
2T R M BT BN BRI B T, 3
ST R , METERE AL/ N UG 440 I g 2
PR, B SR s oy g R, 3%
HH B D A e B T B0 BRE HE BlA A5 AE

IL-1B . IL-6 J% TNF- o 1P FZ M5
P, HACE 5N R RV K-S IEAHSE, ] &
BUARIAE S K" MDA 1M g i B AR S S P28

S N ATLAAR P AR 1 F A B0 I AR AR, T
SOD 1 R—F Ry BT, TIAE RS 4 A 552 40 R
ERih A EEEER ", AR, SERFRA
LA, MesAE4 A PDX T Hidl /N2 1L-18
IL-6., TNF-« . SOD K MDA /KFHTh, Ui M
i T SR IR i, 2 21 % A SR A O R 48 i
B, WIFE4 T PDX THUG, /NEI4ZIH IL-18 |
IL-6. TNF-a . SOD 2 MDA K FEHIFEA%, 18 PDX
A gD/ IN BRI ZH 2R JRE 7 B R AR s vy, o
FRIATRNE R, PDX T4/ R 41 U0 AR B R R AE
iz, BB A L AP AR, - —2 1
PDX ] 38 - i /)N BRI ZL 2 i S S8 A I 38 5 7 T ik
R MeEEIE T BRI 473

ABFFEAE " NF- « B AT I8 i JE 4 2 0 TR
M52k, . EFELT, KIEHH NF-
k B SHIEE A T B 245G MFE TRk, 4325050
FERIET, Tk B ZAF#MM 5 NF-« B f# 25, NF-x B
PR ZAAZEN, £ TR R HEENS A, RitE
T g0 P A R R . AP s, 5BF
R HE, MEEEREL AN PDX T F4L/ N BUI2H 2 i
NF-« B & XS R R m T, KT Tk B-a
VR R RS, U8B kAR R EEAE I T S 800
HAIIE T Tk B- o 25 i B0 iEA%  NF-k B 25
FIRERIN, 51k RAERN, MMSFEMALEA &
PERG, W4T PDX THUG, PDX T Hidl/Nmigl
U NF-k B 28 (AT Rk m S RAE, ik
Ik B- o SFVAXSFRIB TS, Uil] PDX W] fei it
Wk L R T B— oo 2 A R AR T BELLE I A% NF-« B
T, ISR JE R R, R AR O 1

Zi LA, PDX Al IR MEEEAE TS0 N B 41 2135
i, HALH] 500 ST S 0] Sl 2o 4% NF- ke B/
Lk B— o 38 BT 1) 9 0 DRl TR SOA O
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