rh AR fG T AR BE S 2016 4F 1 J145 28 545 1 2 Chin Crit Care Med, January 2016, Vol.28, No.1

— ey (5 ] 4 e A A4 4
R ST 5 1%

MNEK FHe HRiEx R EE Fh B

563003 ST MRS, H N EFITHEEREERESAH (R BK G AL 08 GE), Mo
(FHA8) ;5563003 0 E L, EXEFRARESTR (EM)

BIRAE#E . FRA%, Email : chenmiao64@163.com

DOI : 10.3760/cma.j.issn.2095-4352.2016.01.006

[(WE] BH @ sSA S0 (HALD KBS, S48 — BT i A% SRR 1 BE TR A 1Y) i AU
BIEST ik Ak BATIRIT— Rl i m A s i s . B 100 2 SD K BRI BEH LA 73R 1% 43 0 E# %)
WAZH A HALL 41, BR2H P50 2 S R BR N RI BE L /0h 0,24, 48, 72 F11 96 h S ANF4H , B4 10 Ho 1E 4 RZH
BEHARZS KPR  HALL 208 T (5 A0 TRl 4R P e B = IR TG0 90% , il FEGEAFAE 25 ~ 27 °C R (R4
T 50% ~ 70%, CO, HeJE <0.5%, 5 H L4556 23.5 he 43545 st 1) a5 BOR RSN K i gk A 7 i a0 # , FF3 134
GHE(OD) KM e E (R, AbFER B Il 2T 95 R 2R — AHEL (HE) G4 68, 658 T WA 20 2 3 2l AR
FFATIRERETE Sy s BCZE R0 / T-0e (W/D) tfl. 255 Bl = el e i (B A A I, R R 2 4O
PAGTFE R HTIN TR , Wil 25 R 2 2L, I BE T 2L IR iyl ) Bz i i K i L A PEATIIRAE , 3549 R BT
/DT S FE 48 ~ 72 h iA g . HALT 41RfE A 2 #E IR (0, 24, 48, 72, 96 h) (UFEK:, O (mmHg,
1 mmHg=0.133 kPa) 3% #f [ Ik (446.67 £29.93 ., 306.19 +37.23, 269.70 +29.00. 253.81 +43.40, 245.58 +35.25), RI
(0.254+0.04, 0.31£0.06, 0.38£0.06, 0.46+0.07 . 0.44 +0.03) L LURFLFITES (43 . 0.00£0.00, 0.90+£0.74
2.90+1.20,4.70+1.57 ., 4.80 + 1.23) FIfifi W/D {8 (3.84+0.61.4.14+0.46.4.56 +0.34,5.32+0.27.5.18 £0.25)
SEMATHET R, 72 h NS TR TR S ET— B ) 0 L s R et L (B P<0.05), 1 96 h 5 72 h VA R
WG E (¥ P>0.05) ;24 h FFR, LR SA805 5 1E 8 X RA LA E S A Gih5 2 L, R85 96 h
(OI(mmHg) : 24 h 24 306.19+37.23 I 435.65+25.34, 96 h Jy 245.58 +35.25 |1, 465.42+2475;R1:24 h K
0.3140.06 Ft 0.24+0.04, 96 h 24 0.44+0.03 Ft 0.24+0.06 ; fili 20 2155 F 2% PE 43 (43) : 24 h 25 0.90+£0.74 H
0.00+0.00,96 h >& 4.80+ 1.23 [t 0.00+0.00; Jiti W/D bff : 24 h hy 4.144£0.46 1. 3.79+£0.44,96 h 2 5.18 £0.25
It 41240915 ¥ P<0.05), ZEit  AATRIHI S A AA BRI  PERB TR , 7EAF 2L 48 T B MR 40 ( =90% )
24 h J5 BIAT s ) HALL AR, I T 48 ~ 72 h Fif75ih im0

[EiR] SRS, Shiia; KR

ELWB : SMNARHE TR H [ 8RS SY 7 (2012)3152 5 J; SR AR R K4 (B RS T 7 2009
2186 5, LS J [ 2012 148 5 )

A simple and controllable method for reproduction of a model of high oxygen tension induced acute lung
injury Liu Guoyue, Mou Shengxu, Chen Miao, Hui Yue, Mei Hong, Qin Song, Chen Tao
Second Department of Critical Care Medicine, Zunyi Medical College Affiliated Hospital, Zunyi 563003, Guizhou, China
(Liu GY, Chen M, Mei H, Qin S, Chen T); Department of Cardiothoracic Surgery, Zunyi Medical College Affiliated
Hospital, Zunyi 563003, Guizhou, China (Mou SX); Graduate School of Zunyi Medical College, Zunyt 563003, Guizhou,
China (Hut Y)
Corresponding author: Chen Miao, Email: chenmiao64@163.com

[Abstract] Objective To explore a simpler, more economic and reproducible method to reproduce a model of
high oxygen induced acute lung injury (HALI) in rats. Methods An animal feeding box equipped with a controllable
high oxygen was designed. 100 Sprague—Dawley (SD) rats were divided into normal control group and HALI group by
random number table method, with 50 rats in each group. Each group was randomly subdivided into five subgroups
according to the duration of exposure to high oxygen, namely 0, 24, 48, 72 and 96—hour subgroups, with 10 rats in each
subgroup. The rats in normal control group were kept in cages with ambient air, and the rats in HALI group were kept in
an oxygen tank in which the oxygen concentration was higher than 90% volume ratio, with the temperature maintained
at 25-27 °C , humidity of 50%-70%, and CO, concentration < 0.5% for 23.5 hours every day. The arterial blood of
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rats was collected for analysis of blood gas at all time points, and the oxygenation index (OI) and respiratory index (RI)
were calculated. Then the rats were sacrificed and the right lung was harvested, which was sectioned and stained with
hematoxylin and eosin (HE). The changes in histopathology were observed with light microscopy, and pathological score
was recorded. The left lung was harvested for the measurement of the wet/dry weight ratio (W/D). Results With
the prolongation of high oxygen exposure time, the degree of lung injury in HALI group was gradually increased, and
the degree of derangement of alveolar structure appeared in an increasing degree, with destruction of the alveolar
wall, widening of alveolar space, and appearance of edema, and inflammatory cell infiltration. A small quantity of red
blood cells exudation could be found in some rats. The pathologic changes were most obvious at 48-72 hours after
exposure. With the prolongation of high oxygen exposure time (0, 24, 48, 72, 96 hours), the Ol (mmHg, 1 mmHg =
0.133 kPa) in HALI group was gradually decreased (446.67 £29.93, 306.19 +37.23, 269.70 +29.00, 253.81 +43.40
and 245.58 +35.25), RI, pathological score of lung tissue and W/D ratio were gradually increased [RI: 0.25+0.04,
0.31 £0.06, 0.38£0.06, 0.46£0.07 and 0.4440.03; pathological score of lung tissue: 0.00£0.00, 0.90£0.74,
290+1.20, 4.70£1.57 and 4.80£1.23; lung W/D ratio: 3.84+0.61, 4.14+0.46, 4.56£0.34, 5.3240.27 and
5.18 +0.25]. Statistically significant differences were found in 72—hour group as compared with that of other groups (all
P < 0.05), while no significant difference was found between 96 hours and 72 hours groups (all P > 0.05). There were
significant differences in changes between 24, 48, 72, and 96 hours as compared with those of the normal control group:
OI (mmHg): 24 h 306.19 £37.23 vs. 435.65 +25.34 and 96 h 245.58 +35.25 vs. 465.42 +24.75; RI: 24 h 0.31 =0.06 vs.
0.24 £0.04 and 96 h 0.44 £0.03 vs. 0.24 £ 0.06. The same as true in pathological scores of lung tissue: 24 h 0.90 £0.74
vs. 0.00+0.00 and 96 h 4.80+1.23 vs. 0.00+0.00; lung W/D ratio: 24 h 4.14+0.46 vs. 3.79+0.44 and 96 h
5.18+£0.25 vs. 4.12+£0.91, all P < 0.05. Conclusions A self—designed high oxygen box is simple, easy to operate
and reproduction of HALI model can be attained. Sustained exposure to high concentrations of oxygen ( = 90%) for
24 hours can replicate the HALI model successfully, and the most serious injury appears at 48—72 hours after exposure.
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