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[ Abstract ] Objective To observe the effect of methylprednisolone pretreatment on
mechanical ventilation-related lung injury in rats, and to explore its mechanism. Methods Eighty
SD rats were randomly divided into four groups: control group (group C), mechanical ventilation
group ( group V), methylprednisolone group ( group Mp ), JNK inhibitor SP600125 -+
methylprednisolone group (group SMp). Group C does not mechanically ventilate and naturally
breathes air. Group V: high tidal volume mechanical ventilation for 4h, inhalation of oxygen
concentration of 21% . SP600125 30 pg/100 g subcutaneous injection was given 30 min before
mechanical ventilation in group SMp. Group Mp and group SMp: 10 mg/kg of methylprednisolone

was injected intravenously 10 min before mechanical ventilation. Femoral arterial blood samples
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were collected immediately after intubation, mechanical ventilation at 1,2, and 4 h, arterial blood gas
analysis was performed, PaO, was recorded, and oxygenation index (Ol) was calculated. Rats were
sacrificed 4 hours after mechanical ventilation, and alveolar bronchial lavage fluid (BALF) was
recovered to detect the concentration of total protein, TNF-a and macrophage inflammatory protein-2
(MIP-2) in BALF. The lung permeability index (LPI) was measured, and the left lower lobe was
taken to determine the lung wet/dry weight (W/D) ratio. The activity of myeloperoxidase (MPO)
in lung tissue was measured, and the expression level of intercellular adhesion molecule-1 (ICAM-1)
was examined. The expression levels of JNK and p-JNK were detected by Western blot. The
expression level of JNK mRNA was detected by RT-PCR. The pathological findings of lung tissue
were observed under light microscope to determine the alveolar damage rate ( AIR). Results
Compared with group C, OI decreased, W/D ratio, LPI, AIR, Al, MPO, ICAM-1 increased. Increased
concentration of total protein, TNF-a and MIP-2 in BALF, and p-JNK and JNK mRNA expression
were up-regulated in group SMp of group V ( P <<0.05). There was no significant difference in the
above indexes between the group Mp ( P >>0.05).Compared with group V,in group Mp and group
SMp, OI increased, W/D ratio, LPI, AIR, AI, MPO, ICAM-1 decreased. The concentration of total
protein, TNF-a and MIP-2 in BALF is reduced, and p-JNK and JNK mRNA expression were down-
regulated, the difference was statistically significant ( P <0.05).Compared with the group Mp, in
the group SMp, the OI decreased, the W/D ratio, LPI, AIR, AI, MPO, ICAM-1 increased. The
concentration of total protein, TNF-a and MIP-2 in BALF is increased, and the expression of p-JNK
and JNK mRNA were up-regulated ( P <<0.05).Compared with group C, the pathological damage
of lung tissue in group V and group SMp was heavier. Compared with group V, the pathological
damage of lung tissue in group Mp was alleviated. The pathological damage of group SMp was
between group V and group Mp. Conclusions Methylprednisolone can alleviate the mechanical
ventilation-related lung injury in rats, and its mechanism is related to the inhibition of JNK
phosphorylation in lung tissue.

[Key words]) Methylprednisolone; Respiratory, artifical; JNK mitogen-activated protein
kinases; Lung injury
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Fermentas Life Science /A &) 17 ¢cDNA ¥ 1, X
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injury rate, AIR)

A primer 5. 084 i% 1 N 2 B-actin 2 JNK 514,
B-actin (F=#) K Wr 405 bp). LEWFGIHFHI A 5'-
ATGGTATTCTTGCCTGAC-3", F i 8l ¥ 5 %
J 5'-AATGTACGTGGATACTGAG-3'; JNK
G= %) K Wi 400 bp). LU 51 9 ¥ 5 Rk 5-
AATCCTGAGCAAAGCTGAGAAC-3', T ¥F 5l
¥ & % N 5-CGTACAAAACCAATCACG-
AGAA-3', PCR Jx I % . 95 C.
95 °C, 30s, 55 °C, 30 s, 72 °C, 30 s, 33 P&
Wi 72 °C. 10 min, 4 ‘C& LN, F*H Imager
PG BT AN 7 45 457 OB BE . Bh INK RO B
55 Bactin WO ME 2 LR FE INK mRNA 3%

10 min,

KK
1.2.7 Western blotting ¥ # M JNK. # i fk

INK (p-JNK) Fik B4 K BUA I B4 2
100 mg, BCA #rifih ik e 8 kB, B 40 pg
H EFEZS 109 SDS-ZR A Hs il Jie B 118 L Uk U % &2
THRR A AR, Z 0 B AR E A 2 h 5 InA—31
(M Santa Cruz A A AL KE p-JNK, JNK,
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A WLES R —dt (PEIEE PSR A
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Ve B T NBT/BCIP & A ke % W, &
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1.3 Gt R SPSS 17. 05k 4 ik 17 4¢
T, HERER D s Fon, HNE LR RS
HZEFZENH,. P <0.058ERHG %5 X,
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2.1 HAKBOIEE SMp 45 V4 T3, T4
O % T1 W& (F =12.16, P <<0.05); V
45 SMp 20 T3, T4 i Ol % C 4k (F =
11.95, P <<0.05); 5 V 4lHd. Mp 45 SMp 4
T3, T4 B OI FHE (F =10.86, P <<0.05), W 1,

K1 FHHRBENS O (mmHg, z+5)

40 U Tl T2 T3 T4
CH 20 585433 565425 561431 553425
V4 20 583+32 50328 251413> 213411
Mp 4 20 581429 574433  559+21¢  548+15¢
SMp 41 20 586434 521426 271414 224413

WH: 1 mmHg=0.133 kPa; C 4 X4 ; V H HHLWES
2H; Mp AWK JE k4 ; SMp 4% SP600125+ H ik e Jedl: Ol
HEAE; 5 T1 W, F =12.16,°P <0.05; 5 C 4L,
F =11.95,"P <0.05; 5 VA, F =10.86,°P <0.05
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P I . K. SO B e . RPELE MR E ., Mp
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MIP-2 R BER L (2 £9)
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TNF-a (ng/L)  MIP-2 (ng/L)

CH 20 335.12424.5 74.36+4.21 138.85+19.32
V4 20 759.23449.13* 152.3949.19*  436.65£31.52¢
Mp 41 20 359.36+28.25" 81.85+8.31"  146.39+26.22°
SMp4H 20 489.394-33.43%118.72+5.31%  284.62418. 36%
F 18 19.45 13.68 12.53

P1H 0.00 0.00 0.00

W C Ul X BRAL; V2L HLRGE < 41 Mp 41 ik e e 415
SMp 412 SP600125 + Hi ik J& Je 41 ; BALF S 3¢ <045 fili 160 0 Wk
TNF-o Ky 88 R B8 K F-o s MIP-2 R B WEAR L R M B -2 5 C 4l I
,2P <<0.05; 5 V4IH#.PP <0.05; 5 Mp 4% ,.<P <0.05

2.5 FHHKRBEMAL INK, pJNK & A & JNK
mRNA £k 4 HARERFHL INK £k KF
LRIEGH¥EX (F=1.13, P >0.05); 5C
A, V 4 SMp 41 i 41 21 p-JNK 1 JNK
mRNA ik 8 (F =3.78, 3.29, P {i¥)<
0.05), Mp# Fidfetr 2R Laqit» B X (F =
3.78, 3.29, P ¥ >0.05); 5 VA IL#H, Mp
20 5 SMp 4 filiZH 40 p-JNK Fl JNK mRNA ik F
W (F =3.78, 3.29, P ¥ <<0.05); 5 Mp 4
IhAs, SMp 4 ifi 221 p-JNK Fl JNK mRNA K ik

R2 KHKXE W/D. LPI, AIR, ICAM-1, MPO W t% (z+£s)

41571 LA W/D LPI (X10%) AIR (%) ICAM-1 (pg/L) MPO (U/g)
CH 20 4.5840.21 2.1740.24 14.8843.22 1.7540.21 0.8440.86
V4 20 8.734+0.37¢ 5.4140.51° 41.93+8.17¢ 6.48+1.51¢ 1.95+0.16°
Mp 4 20 4.74+0.21° 2.374+0.17" 15.75+3. 44" 2.1540.51" 0.89+0.95"
SMp 41 20 5.8740.29%¢ 4.0440.31%b 28.77+5.45%¢ 4.1340.92¢% 1.2140.12¢%¢
F i 4.05 3.78 12.95 4.10 3.14
P {i 0.01 0.02 0.00 0.01 0.02

HC 4L IRAL V4L HLBGE S 41 Mp 414 B IR J8 2 41 ; SMp 41k SP600125+ H R J8 e 41 ; W/D i/ T LU {8 ; LPT Jy fili 3 325 48 %4
AIR R Jili 045493 3 s ICAM-1 A 440 Jf (81 6 B 43 -1 MPO il (L i 55 C 4L %8, *P <€0.05; 5 VALE.PP <0.05; 5 Mp 4l 4, ¢

P <<0.05
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T (F =3.78, 3.29, P {H#¥#<<0.05), WLFE 4,
K 2,

T4 BUREM4Z INK, p-JNK & H
B JNK mRNA #iEHE (r£5)

A A INK p-JNK JNK mRNA
cH 20 0.7340.04 1.04+0.15 0.3840.03
V4 20 0.7540.07 2.91+0.44*  0.9940.13%
Mp 4 20 0.7140.05 1.2540.22"  0.4240.06°
SMp 4 20 0.7840.09 1.9640.31%> 0.714£0.092¢
F i 1.13 3.78 3.29
P 1i 0.56 0.01 0.02
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P S e 21 40 v P R A0 s AR N ICAM-1 Af

PRE 0 MG B L 0T A DR, S 0 S o 4
FeL A A5 B e 5 A L PR - R s BALF Hh i A
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M fE . MAPK £ 20 £ F@ W A, o
p38MAPK, JNK. 4l il #F 5 5 8 7 P4 B (extra
cellular ERK ) 1/2.
ERKS5 %, Z Ml ] fif MAPK i 95 20 /R A i
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ERK HAHET-MEA . INK Al p38 W HA7 {2 ¥k &
KE B PR TR

RS WU AP i 2 20 40 B 3 T A T
JE LA 38 . Al 4 2 b R 40 32 B AL 38 T
fif INK (9 75 22 R I s 24 R 5k 55 Wl 12 Ak T 8 s
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INK G B, 5 & A1 56 21 I 19 & 85 B0 &
Jl 4t . ARBF T AR AR 25 R, VAR R
p-JNK #1 JNK mRNA FEH BT C4. AR
LTV 385k & B BBl s 24y SC Rl A=k {
WERR WG 1 Rk H INK {5538 B % 1k, Wl A
KRMEHEFHRL, WM FRATH AT
WFFE A [ RE & 3 W R Je e AT s 42 oK BROATL ARG A0 O
PERG 3 45 5 H 4 ) p38MAPK B W2 {1k A Jelres |
AR BR, Wik JE el T K B4 20 p-
JNK A INK mRNA ik, o] {f fili 2 15 B9 & 08 5%
P25 F INK #1175 SP600125 K F 515 H ik Je
Je itV R e s SR R F Ik Je e Tl o
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KR G4 4E L, $ 7 78 INK {5 53 % DAk
BAEMAGESEESS T RIS ER .

gi LRTIR, WUR 2 Je T 3 a4 i Al 4 40 INK
8 T2 e A U 2 R B 3 A S 2 il 6 4%
FlEEMRgE  FT A M1 7 R A7 1 2 o g
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