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Impact of Edaravone on hyperoxic lung injury in neonatal mice

Guo-giang Zhang*, Rong-rong Gao®, Ai-mei Zhang? Xin-yu Lin? Li-ming Zhang?
(1. Department of Pediatrics, Weifang Medical College, Weifang, Shandong 261053,
China; 2. Department of Neonatal Medicine, Weifang People's Hospital,
Weifang, Shandong 261041, China)

Abstract: Objective To explore the effects of Edaravone in hyperoxic lung injury in neonatal mice so as
to provide experimental and theoretical evidences for controlling hyperoxic lung injury in neonate. Methods
Neonatal mice were randomly divided into air + normal saline, air + Edaravone, hyperoxia + normal saline,
hyperoxia + Edaravone groups. At the end of exposure (on the 3rd, 7th, 10th, 14th and 21st day), IL-4 and
IFN-v in lung homogenate were evaluated by ELISA, and TGF-B, and optical density (OD) in lung slices
were determined using immunohistochemical stain and computerized graphic analysis techniques. Results With
the increasing time of exposure, IL-4, IFN-y and TGF-B, of the hyperoxic group were increasing and higher
than those in the air group, lung injury also aggravated. Compared to the hyperoxic group, the treatment
group showed increased IFN-vy and decreased IL-4 and TGF-B; histopathological changes were alleviated as
well. Conclusions Hyperoxia can result in acute lung injury in neonatal mice. Edaravone can regulate the
content and ratio of IFN-vy and IL-4, decrease the expression of TGF-B;, thus play a role in prevention and
treatment of hyperoxic lung injury.
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4151 3d 7d 10d 14d 21d
23S+ R K (T 41) 117.69 + 4.91 126.85 + 7.69 123.82 + 9.25 142.27 £ 7.47 130.01 + 12.62
23R HRKHAL (T L) 115.93+ 6.38 13058 + 4.52 125.87 + 5.84 140.31 +5.86 135.05 + 9.36
T+ AR K AL (TT D) 21153 +8.21 283.53 +9.18 294.49 + 13.73 330.47 + 8.63 324.37 +13.74
R+ HARIAE AL (VD) 130.63 + 8.64 154.85 + 9.56 16121 +7.31 183.23 +9.37 175.65 + 12.83
BT 4 vs 2H) 22.933 40.142 30.530 58.342 44374
PECT 4 vs 4H) 0.000 0.000 0.000 0.000 0.000
HE( 4 vs V4) 16.142 29.371 25.683 45.632 27.853
PAECIZH vs V) 0.000 0.000 0.000 0.000 0.000
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R+ AR KT ) 74.78 = 471 80.76 + 4.72 98.12 + 9.70 106.26 + 8.63 99.89 + 11.63
2SR HRKHAL (T L) 69.47 +5.25 82.32 +4.28 96.38 + 7.48 110.36 + 10.32 102.25 + 9.46
e 4+ AR FRER KA (T4 9232 +4.74 101.73 +8.78 113.44 + 10.67 138.42 +11.31 132.96 +12.92
R+ HARIAE AL (VD) 97.82+7.35 111.94 +7.25 133.80 + 9.48 149.42 +7.50 143.71 + 10.56
BT vs 2H) 6.492 6.383 9.462 18.322 16.454
PECT 4 vs 4H) 0.000 0.000 0.000 0.000 0.000
(M4 vs IV4L) 1.431 2.240 7.632 12.364 5.472
PAE(4H vs V4H) 0.176 0.042 0.000 0.000 0.000
®3 FHHERAP TGF-B ., WFHIREE (xxs)
bl 3d 7d 10d 14d 21d
23S+ R K (T 41) 0.15 = 0.02 0.13 = 0.05 0.21+0.03 0.22 = 0.06 0.29 = 0.05
R AR RA (T 4) 0.16 £ 0.05 0.14+0.03 0.20 = 0.02 0.24 + 0.04 0.27 +0.06
T+ AR K AL (TT D) 0.42 +0.06 0.54 + 0.05 0.71+0.07 0.72 +0.02 0.89 +0.02
S+ KRR (VL) 0.28 +0.03 0.47 +0.02 0.49 +0.08 0.53 +0.07 0.65 + 0.06
tECT 4 vs M4) 21.021 32.252 47.544 40.593 65.514
PAECT 4 vs M#H) 0.000 0.000 0.000 0.000 0.000
HE(4 vs V4) 9.483 6.952 15.762 17.431 18.762
PAE(MZH vs V4H) 0.000 0.000 0.000 0.000 0.000
. 31 -

PDF pdfFactory Pro www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

RS EAGE

o526 %

R+ B RIZEH (V)
El2 KARELRS TGF-B, E=tbi (gl gifb2aikdefs x 400)

3 itig

SCHRIRIE , 25T 90%%R, 3 d BIVAT i K /N Bl M il
ts , B FR S R R I ] A e, R ST R
P A HLA] i AN e A B, ARG M A EL A Y 4 i
PEVER ARAE R F75 S 55 VE T, 23 e gl oA A DG A i
20 PR 0 430 B A 7 B I A P B A A
G5, UMK b B il 9 S Rk iR, PR,
PUE ALY, ARSI M ) S VR L R Ak
LA , BB n] LB A B A RS

WK Z2 DR AN A H 3EIE BRI R 22+
TR 2B AT AR, SCHRRAE , MK A P ]
DAY R R M I 43 7, o A e IR AR T 4 e
(B3, R4 JF SR I PR T3 0 5 RS 1 i 6 45, 5
S e A RN N =X e [ Ei L A=Y A E = BiE ]

ERBAEM,

/NI ZUR B 2 DB NE R R
W1 W 4 ASBYEL ERH T B S AL, ARZ
AT ST/ R &R B ERIEIEA, T A
28 JE G IS #4205 3 d Il T AR TE R, 3 d i
PLHTZS T 0 A A & S BUM L & E O3z 3
RHAR, 5 55 R = L s Sl A A Bl ASFE FHAE IS
12 hgr A /N R A L A I DR 45 BB A )
2 e AR AR IR AL A B A TR R R AR
T A i3 o

IL-4 J& Th2 ZE4RRE K 5, n] LS P a2t 4
2N s A T s HA Th2 AR R, 446 Thi
A0 L R 7 19 2 L 8 Th/Th2 SEA ) Th2 fh 3y
] &, BRI £F 4L R, IFN- v J& Thl 2840 A
T, AT ARG, BUsh g , IR S F5BT 1IL-40, 2
HWA IFN- v IGI7 LT A iaa ",

TGF- B 1 A LIMEE R0 G RE AN Y2638 , T SR 4E

- 32 -

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

5594

SRR, 45 AR BAEZE N W AR D BB P AR -4 TR -y RN T - B IR

()9 E AL X REREIL TGF- B 1, JE LSS BRI 5
TENG LT 4iAk i B TGF- B, S5 4R H LA K IH 1
A5 N Bz A A R - S5 5 DA G081, AR S 50K TGF-
B 1 VER WA il U453 T 246 o

AL R A A 20 IL-4 (IFN- vy &ty
TS S H e A B2l 23 TGF- B, B B3
Z Ml SR 380N T 5 45 TARIA P A IRYT IS IFN-
v BT (7 d BB 2 R A G2 ),
IL-4 & B S ARG, IFN- y /IL-4 Fb 9 B 43850 T
S+ AR KA, TGF- By FRABW D, i A5 0%
PEIRAGR P A X R S T R A /N RS I
HARYIER . 158 A i 5E BRI, KR hr 2= w] LA
HE R T AR A h S s . S h
WS UESE AR F R AT L3 st S A B 35 pE 00, 3
) A ) A 8 D 2 T 8 A A i 1A o) 4 i
IR, BTSN A 2R A B, Bl D SR A T BT ke,
5L 24 -1 1 PISK/AKL 3848, e =
TN -1 BTN D40 g i S0 fk S 0L it DNA
AR,

g5 Lk MGA P2 X A /N B SR 0 2
A GAE, Rl PRBI 16 8 A L e St 45 42 A 7
JRiy N

£ £ X #:

[1] EHidlE, & 573, L-NAME X558 A K B e Ut 493 i 5% 3], R15%
BRI R2E2E4], 2000, 29(2): 157-159.

DUTKA TL, VERBURG E, LARKINS N, et al. ROS-mediated
decline in maximum Ca*-activated force in rat skeletal muscle

(2]

fibers following in vitro and in vivo stimulation[J]. PLoS One,
2012, 7(5): €35226.DOI: 10.1371/journal.pone.0035226.

SCHOELER M, LOETSCHER P D, ROSSAINT R,
Dexmedetomidine is neuroprotective in an in vitro model for

[3 et al.

-

traumatic brain injury[J]. Bmc Neurology, 2012, 12(1): 1-7.
KIKUCHI K, KAWAHARA KI, UCHIKADO H, et al. Potential
of edaravone for neuroprotection in neurologic diseases that do

[4

[l

not involve cerebral infarction
peutic Medicine, 2011, 2(5): 771-775.
[5] Z=°F, B ARIKPLARIR GG ST 2T SE I TT AL M X A
FH AT BRACR A2 [J). Hh E AR R 2% 2%, 2015, 25(28): 49-52.
YANG T, ZHANG J, SUN L, et al. Combined effects of a neu-
trophil elastase inhibitor

(Review)[J]. Experimental Thera-

6]

(sivelestat sodium) and a free radical
scavenger
injury in rats[J]. Agents Actions, 2012, 61(6): 563-569.

(7] H6%F, EHA, PESUSC, A5 MRIB 2 I B A 5 1 1 AR
FAQL. hAEf. A8 SRR AR, 2009, 25(6): 402-405.

[8] ZHANG G L, ZHANG W G, DU Y, et al. Edaravone ameliorates
oxidative damage associated with AR 25-35 treatment in PC12

(edaravone) on lipopolysaccharide-induced acute lung

33

cells[J]. Journal of Molecular Neuroscience, 2013, 50(3): 494-503.
[9] UCHIYAMA M, TOJO K, YAZAWA T, et al. Edaravone pre-
vents lung injury induced by hepatic ischemia- reperfusion [J].
Journal of Surgical Research, 2015, 194(2): 551-557.
WANG Z, LI R, LIU Y, et al. Protective effects of edaravone
combined puerarin on inhalation lung injury induced by black

(0]

gunpowder smog [J]. International Immunopharmacology, 2015,
26(1): 125-132.

MUND S, STAMPANONI M J. Developmental alveolarization of
the mouse lung[J]. Developmental Dynamics, 2008, 237(8): 2108-
2116.

NICHOLAS F, INGRID B, PHILIP H, et al. Disruption of the
interaction between the

[11]

[12]

rieske iron-sulfur protein and cy-
tochrome B in the yeast bcl complex owing to a human dis-
ease-associated mutation within cytochrome B [J].
Journal of Biochemistry, 2004, 271(7): 1292-1298.

VASAKOVA M, STERCLOVA M, MATEJ R, et al. IL-4 poly-

morphisms, HRCT score and lung tissue markers in idiopathic

European

[13]

pulmonary fibrosis[J]. Human Immunology, 2013, 74(10): 1346-
1351.

KLINGSBERG R C, MUTSAERS S E, LASKY J A. Current
clinical trials for the treatment of idiopathic pulmonary fibrosis[J].
Respirology, 2010, 15(1): 19-31.

FUSIAK T, SMALDONE G C, CONDOS R. Pulmonary fibrosis
treated with inhaled interferon-gamma (IFN-+y)[J]. Journal of
Aerosol Medicine Pulmonary Drug Delivery, 2015, 28(5): 406-410.
LONG X, SHANSHAN X, RENFENG G, et al. Transforming
growth factor

(14]

[15]

[16]
B3 attenuates the development of radiation-in-
duced pulmonary fibrosis in mice by decreasing fibrocyte re-
cruitment and regulating IFN-~y/IL-4 balance [J]. Immunology
Letters, 2014, 162(1): 27-33.

REYES Y A B, TAKEHIKO S, HIDEKI A, et al. MCI-186
(edaravone), a free radical scavenger, attenuates ischemia-reper-

(17]

fusion injury and activation of phospholipase A(2) in an isolated
rat lung model after 18 h of cold preservation [J]. European
Journal of Cardio-Thoracic Surgery, 2006, 29(3): 304-311.

ZHAO Z Y, LUAN P, HUANG S X, et al. Edaravone protects
HT22 neurons from H(2) O(2) -induced apoptosis by inhibiting

(18]

the MAPK signaling pathway[J]. Cns Neuroscience Therapeutics,
2012, 19(3): 163-169.

CHEN W, ZHOUHENG Y, JUAN Z, et al. Targeting reactive
oxygen species by edaravone inhalation in a rat hyperoxic lung

[19]

injury model: role of inflammasome[J]. Undersea and Hyperbaric
Medicine, 2013, 40(6): 505-511.

ZHANG W, GUO Y, YU S, et al. Effects of edaravone on the
expression of B -defensin-2 mRNA in lung tissue of rats with

[20]

myocardial ischemia reperfusion[J]. Molecular Medicine Reports,
2013, 7(5): 1683-1687.

CAO H, FENG Y, NING Y, et al. Edaravone protects rats and
human pulmonary alveolar epithelial cells against hyperoxia in

[21]

jury. heme oxygenase-1 and PI3K/Akt pathway may be involved [l
Experimental Lung Research, 2015, 41(7): 404-414.
(HIE3g i)

www.fineprint.cn



http://www.fineprint.cn

