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Effects of early postnatal hyperoxia exposure on ovalbumin -induced bronchial asthma

model in mice
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[Abstract] Objective: This study aims to investigate the effects of early postnatal hyperoxia exposure on ovalbumin (OVA)- induced
bronchial asthma mice. Methods: Thirty - two female BALB/c pups were randomly assigned to four groups: Room Air-PBS group,
Hyperoxia-PBS group, Room Air-OVA group, and Hyperoxia-OVA group, with 8 mice in each group. Mice in Hyperoxia-PBS group and
Hyperoxia-OVA group were exposed to hyperoxia (Fi0, = 95% )for 7 days, meanwhile mice in Room Air-PBS group and Room Air-
OVA group were raised in room air (FiO, = 21% ). After 7 days, the Hyperoxia-PBS group and Hyperoxia-OVA group were removed
from hyperoxia and raised in the same environment with the Room Air-PBS group and the Room Air-OVA group. Mice in Room Air-
OVA group and Hyperoxia-OVA group were given intraperitoneal injection of sensitization suspension [OVA 1 mg /mL + AI(OH);]
from d65. All the animals were sacrificed for bronchoalveolar lavage , and the lavage fluid was collected for leukocyte count. The levels
of IL-5,11.-12,1L.-13 in bronchoalveolar lavage fluid (BALF)and IgE in serum were measured by ELISA. The lung tissue of mice in
each group was analysis by histological staining for pathological changes. Results: The level of serum IgE in Hyperoxia-OVA group
was significantly higher than that in Air -OVA group (P < 0.05) ; The counts of eosinophils, lymphocytes and monocytes in BALF were
increased (P < 0.05) , the levels of 11.-5 and 11.-13 were increased, but the level of 11.-12 was decreased (P < 0.05) ; Inflammatory cells
infiltration, bronchial stenosis, and airway wall thickening were observed , airway wall thickness area ratio was increased (P < 0.05) ,

structural remodeling was obvious ; radial alveolar count (RAC)was increased significantly (P < 0.05)in the Hyperoxia-OVA group.
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Conclusion: Early postnatal hyperoxia exposure can aggravate the airway inflammation of ovalbumin induced asthma mice, airway

structure remodeling is obvious , but the lung injury is reduced.

[Key words |  bronchial asthma;hyperoxia;cytokines ; murine
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K SPSS 21.0 Geit X Bl i A T 48124 41

B FHEBOR A R R v 22 (3 £ ) R, ZAH ] 1L
BER FHERL IR R 5 225307, 20 16) 19 7Y L 28R 1T LS D -1
K. P<0.05 NZERAGIEE S

2 & B

2.1 R BAEKRKRR

AT, 25 +PBS 4 A +PBS 4 . A5 L +0VA
N A +OVA 4/ RR TR JC I .22 5% 57 H IR I,
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Table 1 Body weight of mice in each group (g,xxs)

gk H AR 7 H g 6 JAl i IR AL TR R
ZE+PBS 4L (n=8) 1.35+£0.17 4.14+£0.27 2022+ 1.13 26.80 +2.00
R +PBS 4 (n=8) 1.42 +0.19 334+ 024 16.70 + 1.27° 25.44 £3.02
ZER+0VA 4L (n=8) 1.48 £0.21 4.11+0.21 20.32 +1.95 25.76 +2.31
FA+OVA 4l (n=8) 1.55+0.13 3.65+0.41° 17.71 £ 0.58" 2490 £2.62
FiE 1.803 13.438 15.042 0.805
PIE 0.170 <0.001 <0.001 0.502

525 5 +PBS A L#R, P < 0.05; 523 S +OVA 4 b4, P < 0.05,

PBS 2 fifi b 15428 P S 36K, a2, T D ity 1) o
Wiy 28 Iz /0t 5 Pk A LRI 5 45 K+ OV A AL K/
ST A] B TR (H SO RE ] S R, AR
b R AR R, SRS P DL S S T A R 5
S +OVA ZH S RE DT Sy W Jop 34 58 AR b B 3
AR, SR B, vl LB B R M4 MR
s L, KANA—(E 1), ZS+0VA4 5
SA+OVA ZH W] UL S A RE TR AR oy <O R TR RR L (3
(P <0.05), FE+PBS 4 . A +OVA 41 7] L RAC
I s (P <0.05,182),
23 IR bF IgE 7K-F

2 /N BUMNTE 1gE K22 55 BA et 22 5 X
(F=40.709,P <0.05) , 25" X+0VA 41 1f1 75 TgE %
[ (11.84%2.89)ng/mL) JAH X} F25 S +PBS 41 [ (3.55+

0.91)ng/mL A 375 (P < 0.05) ; B %8 +OVA £ IfiL 35
Igk &4 [ (15.63+3.57)ng/mL ] X} T 25 K +OVA 44
[ (11.84+2.89)ng/mL | & Tt (P < 0.05) , (HZ S+
PBSZ4H [ (3.55+0.91 ) ng/mL ] 5 5 % +PBS 41 [ (4.38+
2.26)ng/mL JIgE AKFTE250(P > 0.05, 113)
2.4 R BALF fa it

S /N BALF UM 2 B S R s . 5
25 APBS 4LAR L, 55 480+ PBS 41 11 41 i B 50 8 1
F(P<0.05), 53 2T HEUR rE R MR 40 4k LAt
HRZMMOTECEA B B ERABA SRR
Lo HARK+PBSAAHLL , 25 S +OVA 4 20 i S5k
SR A A M W 8 (P < 0.05) 5 AR
CL 200 BT H 50 I, B 20 PR A A H 22 SRR
BAGE L, 523S+0VAAMLL, B +0VA
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Figure 1 Pathological changes of lung tissue in each group (HE)
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Figure 2 Ratio of wall thickness to airway area and RAC

in each group
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Figure 3 Serum IgE of mice in each group
2.5 A BALF P 4850 B F IL-5.1L-12  1L-13 /K -F
e
523 5 +PBS 4LAH [L , 25 X +OVA 41/ BALF
HIL-5 1L-12 FTIL-13 7K 2B 8 T+ 55 (P < 0.05) 5
B E+OVA HAEX T2 +0VA 4, 1L-5 . 1L-13 /K-
FhE, M IL-12 7K (P < 0.05, 38 3) .

303 i
SR W Wi 2 HY 22 T A0 D A E PR 4

il 11 Y W N O Rl o i R 1= M 4 1 )
AN Z 5 BB PERAETES , H I
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Table 2 Total WBC count and differential count in BALF in each group

(X10*A/mL,x £ 5)

2157 EEFEE WE TR MR A i R EL A FRAZ AN
235 +PBS 4 (n=8) 19.85 +5.75 2.60 + 1.58 5.98 +2.724 3.07 £ 1.65
T E+PBS 4 (n=8) 44.86 +16.14° 3.46 + 1.99 10.75 + 4.61° 3.37 +3.08
ZEE+0VA 4 (n=8) 69.26 +9.65" 40.85 + 8.07" 10.36 + 2.56 1.71 £0.27
FA+OVA 4 (n=8) 130.38 + 13.15" 66.19 + 14.51" 30.64 + 10.57" 462 +1.77"
FH 128.270 108.574 26.456 2.969
P <0.001 <0.001 <0.001 0.049

5235 +PBS A AL, P < 0.05; 525K +0VA 4H L #E,"P < 0.05,
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Table 3 IL-5,IL-12,IL-13 measurements in BALF in each group

(pg/mL,% +5)

215 1L-5 IL-12 IL.-13
255 +PBS 41 (n=8) 51.96 + 18.03 37.29+11.24 1334+ 1.16
A +PBS 41 (n=8) 46.30 + 13.50° 34.40 + 7.40 20.49 + 8.27

25 +0VAH (n=8) 114.91 + 18.84°
EA+OVA 4] (n=8) 181.10 + 49.56*
Fii 38.514
P{H <0.001

173.47 £ 111.75 24.67 = 11.42"

74.94 £ 48.86° 56.67 £ 15.25°
8.974 27.159
<0.001 <0.001

5235 4PBSYLLE, P < 0.01; 5555 +PBS 4 L4, *P < 0.05; 528 K+0VA 41 L #%,*P < 0.01,
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SFAB IR . WF9E & B, 1L-13 T <GE LF
A PR R FRIR 5 B RERE AL A B
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EARMEFOW S 201 5 A 2 B S5 /IR 65 H I3 H BALF
HROAR 2 B B A — 2 R R AT A B i AR
T 58 I P A ST AR () /N B BALF Hh b 4 4 i 334
TN IR S 5 B &, 1117 CD4° . CD8T bk [ 4 o 71 12 i
S SRE R KA P S AR

W it S5 TP AT DAL 380 S AU LA 2 A i
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CD4"T R E2 40 g H % Thi 1 Th2 520 ) & A= 2641
MG o e B S DN A 122 W 114) 8 S 52 o7 348 i s 1
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ARG RN B BALF FIL-5 & IL-13 & &
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BRI M S A K B 40 534k, 14
Tk 7= 375 22 0 R 440 it Aot e R8¢ g A e 25 5 35
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it v L SR Y A R R L R A
FEFESP WA TL-13 1Y CDS T IR EL 4 A . CD8*T 4l g
BRI /INERIE T OVA B2 i AL 5, HE BALF H g iR
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pDCs FIPTIRHE R AEH Lt A2 2F CD8™T 21 Jifd fe 3 1o
ZEIRIETR Y, CD8'T 4 MBS 7= A= AN e A2
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