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Experimental study of lung ultrasound score for the evaluation of acute
lung injury induced by oleic acid in goats
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ABSTRACT Objective To investigate the diagnostic value of lung ultrasound score (LUS) in oleic acid—induced acute
lung injury (ALI) in goats.Methods Totally 16 goats were randomly divided into mild injury group and severe injury group,
with 8 goats in each group.The ALI models were induced by injecting varying doses of oleic acid (0.05 ml/kg for the mild injury
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group and 0.10 ml/kg for the severe injury group) via the ear vein.The goat’ s bilateral chest wall was divided into four lung
regions with the fifth rib as the boundary : left upper, left lower, right upper, and right lower.Lung ultrasound was performed on the
entire lung and each lung region before the injury and 1 h,3 h, and 6 h after the injury, the difference of LUS between two
groups was compared. Receiver operating characteristic (ROC) curve was drawn to analyze the diagnostic value of LUS in the
entire lung and each lung area in predicting the severity of goat ALl at 1 h,3 h,and 6 h after injury.Arterial blood gas indicators
[ partial pressure of oxygen (Pa0,) , oxygen saturation (Sa0,) , and oxygenation index (Pa0,/Fi0,) ] and tumor necrosis factor-a
(TNF-a) were obtained by blood gas analysis and inflammatory factor detection at each time point.The differences of above
indicators between the two groups were compared. Subsequently, the goats were sacrificed, and the entire lung injury was
observed. Lung tissue samples were taken for pathological histological examination and pathological injury score determination,
the lung wet—dry ratio was calculated.The correlation between LUS of the entire lung and each lung region and the lung wet—dry
ratio, pathological injury score were analyzed.Results One goat in the mild injury group died 5 h after the injury, while the
remaining goats were successfully established the oleic acid—induced goat ALI model.(DThe LUS of the entire lung after injury
exhibited a progressive increase with the time extend , and the LUS of the entire lung in severe injury group was higher than that
of the mild injury group at 1 h,3 h,and 6 h after the injury, the differences were statistically significant (all P<0.05).There were
statistically significant differences in LUS of the right lower lung between the two groups at 1 h,3 h,and 6 h after the injury (all
P<0.05).There were no statistically differences in the LUS of the other three lung regions.The LUS of the left lower lung in the
severe injury group was higher than that in the left upper lung at 6 h after the injury (P<0.05).Additionally, the LUS of the right
lower lung in the severe injury group was higher than that in the right upper lung at 3 h and 6 h after the injury (all P<0.05).
There was no statistically difference in the LUS of each area in the mild injury group.@ROC curve analysis showed that the area
under the curve (AUC) of LUS in predicting the severity of ALI in the entire lung at each time point after injury was all>0.8, the
AUC of LUS in the right lower lung at each time point was all>0.9, the highest predictive efficacy was observed by LUS of the
right lower lung at 1 h after the injury (AUC=0.938).3)The Pa0,, Sa0, and Pa0,/Fi0, of severe injury group were lower than
those of the mild injury group at 3 h and 6 h after the injury,and the differences were statistically significant (all P<0.05).TNF-a
increased gradually with the time extend after the injury in mild injury group and severe injury group , but there was no statistical
difference compared with the results before injury.@The lung wet—dry ratio and the entire lung pathological injury scores in the
severe injury group were higher than those in the mild injury group[7.36+0.97 vs. 5.86+0.50, (17.63+3.15) scores vs. (13.86+
4.07)scores | , the differences were statistically significant (both P<0.05).The lung pathological injury score of the left lower lung
in the severe injury group was higher than that of the left upper lung, and lung pathological injury score of the right lower lung
was higher than that of the right upper lung, the differences were statistically significant (both P<0.05). While the lung
pathological injury score of the right lower lung in the mild injury group was higher than that of the right upper lung, and the
difference was statistically significant (P<0.05).() Correlation analysis showed that LUS of the entire lung, left lower lung, right
upper lung, and right lower lung at 6 h after injury were positively correlated with the lung wet—dry ratio (all P<0.05) , with the
right lower lung exhibiting the highest correlation coefficient among all lung regions.LUS of the entire lung, left lower lung, and
right lower lung at 6 h after injury were positively correlated with the lung pathological injury score of the lung (all P<0.05) , with
the right lower lung exhibiting the highest correlation coefficient among all lung regions. Conclusion LUS can accurately in
assessing the degree and changes of early lung injury in goats with ALI, which has certain diagnostic value. LUS varies in
different lung regions, and LUS in the right lower lung has the highest correlation with the degree of acute lung injury.

KEY WORDS Lung ultrasound score ; Oleic acid ; Acute lung injury ; Diagnostic efficacy ; Goats

2Rl 473 (acute lung injury, ALL) J2& 48 JE.O 7 R R PR O B AR . TR B 40 sl P A
9o 15 | A /R T P i ) SO R v K i, T BRI AErE AV IR B R A R L™ AN L 2 Rk R
W 108 DI RE AN 4 B I 8 vy, R I R WL fE e 2 DA JE S I B ALL g A B R, Bl T
— AR S KRR IR R AL, 5 R EUE Bitiah i s B DU 2 0GR UM £
FHWG AR UL RIS W ALL EEARSE XL CT /NS R RL (A | 00 B0 R Wi T BL , 1 %k
LR EE M2 FERTK ORE TIRFZHR/R M RIS A P> . T, ARSI DS AR
Jiti R P AR A B A AT LA FE ALLINIG RS 3 T ALY R A L 3l W 11 S 520 X 42, 4



Il SRS B2 2 2k 2024 4F 1 A 45264555 18] J Clin Ultrasound in Med , January 2024, Vol.26,No.1 3 .

PRS- 1 LU =F ALTRCAY | SR I 43 DXk R4 7 it e 7 A
2 IF AT il # 75 PF 43 (lung ultrasound score, LUS) , &
FEGTT G 2E ALT 2 Wi

MEETE

— LR EhY)

HEME LR 16 H IR 17~27 kg, B 42425 K
R PEEE BB s o SR . AR - — T L
B BT Al LUS R 04 o HEBR AR U - 4716 FL Rt e
W, — s DL 25, B Rl A Ml LUS=1 430 ARSLER &
PN R 5 55 — 45 % R 2 S 0 s ) A M 4 BB

G2 E (HIEES : AMUWEC20202140) .

ORI

1320 RS ARG F 1 2R AR B ARK 8 h R AR,
T BREH LB TE S R i A5 2H , FR A4 8 K. T
IR LR S TSI EE L. SHREHRE
O T 10 T2 S5 43 70N Bl A TR e AR IR 2 901 5 5 45
R R 2 B S K 5 R 1 0.05 ml/kg 43 B 46
TR (e 22 v MR AR B0 A PR 7DD, T 30 min
N 3 3 IR 5E LT 5 5 T 405 40 4 T g Bk E S R o
0.10 ml/kg 7 7 4l 3 AR , T 30 min P43 4 UK 58 0 St -
AR S B0 MR i L 2 A7 ) i L A3 BT B B T AR A
ALLFE A5 80 1l £ R Db o

2. Il 7 ARG P 7 e MO A 5 % (0 25 i i
FZWHL, C5—1s M BEHK 4 5.0 MHz, &1L H-

0

Ac ARG A AT K il 53 DR B CRAEMAE ), 1~ 12 53 3078 L2081~ 12 i B9 MSRARIC s BB A 7R T8 BER, LUS S 0435 C 75 7R WL 2 UM AL B2k, LUS

S5 KR S P IR y (VG 2 3 R 25 FR 2 R 10 ml
FERSURTE , SR J5 % LU 2E B8 TS0 30 sh W 6, IR a8 K
o e 0 il B Ly 2 B BiMS7 R A A s s BB i) R
B o SRFH DU A3 DX LS iy BE S 5 Bl 53k 22
FETF AL AT A TR LS 1 h,
3 b6 h iy il (E) B R AR & 0] (i PR SRR B e A A
B W) Je MRV i e M i 3 4 A 25 i X, S o kit o
RS, S TCINI2 X 3, 10 45 I A B LR AF (BZR)
BH IS I LUSARIE ST . BRS040, k&
BB 14, WA AR sl 8RB 4L, k37 sl A B A,
TR <A A X8 17252 43, WO B £k, 2t 57 550 AH Ll
A, B ES KA Xk 172, UL 1. & BRI BE4r 2 Al
SRZAHIX LUS, 4 4l X LUS 2 F1 ok 4 fili LUS.

3 M H I TR T A5 1 h.3h.6h
s P — M B Ik i B SR AR 1L SR A BB Ik i 24
1 ml, fff T 453X i-STAT 2 ik i A A (5 [ A B
8 ED AT SRS, 1E 5% 4 TR (PaO,) A
J£ (Sa0,) M A A 4848 (Pa0,/Fi0,)

4. P PR A« TR A5 1 h 3 ho6 hff
FH— R PR IRCR M RAE L2 20N DK .24 20 ml, A
PREEF LA TP, FH TDZ4—WS I3 350 HL (I F LAY
S E AR I R AT PR D) & T LA 4000 r/min £50
10 min, B35 W0% IR GRS KR AP R FEH F—a
(TNF-o) o

5. PR SV« B 6 h e LS TR I 5 Ak

L) )

R 143 (B /R BER) s DB 578 WLk A B 2R, B AR A X 38k 172, LUS 4 243 (873K 7k BZR)
B 1 R R & LUS /R



c 4 - I PRAR S B2 2% 2024 4F 1 A 5526 458 130] J Clin Ultrasound in Med , January 2024, Vol.26, No.1

FEALAE B L 2 A P B g 28 28 R 43 A R0 T
FEIFFE % 1 44 TSI O T A S 6 43 4 150 ) X Al
I R A 5 47 15 D0 A T 0, B BOBU |- T 4 40
2 1 H(HREUN B 52 ) , BT 10% HYERRE IR D kbr A
b A N7 N R e <37 | /NS DS SN D= 8 T N S
FRGERL, 28 UK A A A R 4 nm )
AL PEFTHE et 2 08 Mikawa 2517 )7 3 90 4705 B4
BivE 4y, B R o 2 40) il i KF-PRO-005 %30
PEE R (T EILFEEDEEBEARAGRAR)H

N AR AF I K=Viewer 044 (1.7.0.17) $E4T
MR, B il DX Bt ML 3o B 8 A~ FE BT, 4351 100 4% Al
400 185 55 T WEEE 1L 2 Ml 45 4 1% DL IF AT P43 (R 1),
100 f555 N 45 A8 bR P43 2 B iZ A B P43, B 8 A1
VE5 - S48 R 2 0 DX 3L 03 1743, 4 S il X4 22
FIA A it B 5 P A3 o FRIBUTIE i, SR 5 R LA
DHG-9070A 8 X148 ( L1 s &R R A PR A
A HERE GRLEE 80°C, & H LS 12 h, B Z2HKE 7 ) [ FR
Vi O N BT R ) = E R Y WAy B A e

R e BT S bR v

WS P25 04¥ 14y 24y 345
il 4 1f, T AL AL 1~5 AN AT L AL DL 6~ 10N, A H L, AR LT UL > 10 AN il

W9, BRI IL<5 LT g it B WL >5 41 Zm i W, BN LS5 LT 4 it
il 360 5 1 Tl 60 B 7 1 <1/3 VRBP4 I IALEE 72 1 1/3~2/3 PREFA I e 7 1 >2/3 VT A i 60 7 1
T P PR AN OLEF UL <5 AN I B 45 L UL S~10 /4 0 [0 B /4 585 AL, 11~20 A B 0 1 B AT 4 008F DR, >20 /i o [ a7
o g 5 A v B 4 A7 P2 B 4 R S 4 Fh R T 4
= Gt ab B LUS b 22 R RG22 s BB G 6 h AE T

1. FH GraphPad Prism 8 Geit 544, £F & IE A 4340 /Y
THEGOR ves 2, R AE BN ¢ 46 536 3OW R 28 7 22
G307 Sidak 2 R AT A IES S0 A0 AT BB
M(Q,,0Q,) 3R, K Mann-Whitney UG5, 21321
FH TAERHE(ROC) 2 T3 /5 1 h.3 h 6 h 22 fifi &
A%l X LUS T30 11 2 ALL™ 5 F2 B /92 Wi {85 B2k
TFHEF(AUC) LR Z K550 . SR L R 7543 H7
S il S A5 Bl X LUS 5 09+ He o B A5 405 1743 18 4 5%
PE. P<0.05hESAGITFE L.

# X

16 HUIL = 1 28 B G ik e 5 43 B i 7%, 3L
1 H 0540 FEiJa 5 h 3BT, fif ) & BAE R o B
2 W) R 1R W5 Ay 15 B A A 2 O 58

— iR A A A R

15 FULL 2S00 17 il 6 75 A e Y oK & B B 48, LUS
Y18 043 B L Al LUS B 5 I 1) 484 i 52 28 T+
e BEHHEME 1 h.3 h,6h 2l LUS 4~
(10.00+4.14) 43 . (19.63+6.07) 43 . (24.38+4.90) 43 , ¥
TR (3.4323.64) 43 . (10.00+3.83) 43 (13.29+
5.47)51 1, 22 5 51t 2E R L (34 P<0.05) . WLIE 2,

43X LUS e 45 R s , A B /5 1 h.3h.6 h
ARl LUS oA 22 34 geit 22 (3 P<0.05) 5
AR3MMIX LUS tig 2 S ¥R git2=a L. Bhidls
3 J5 ) — B (8] 22 il 5 26 °F Bl A il 5 4R i

fili LUS /& T2 il , 8t f5 3 ho6 h A5 R LUS ¥ T
i b, 25 R G X (H) P<0.05) . L2,

30 e Y]
-o-F54l
& 20
1
=)
—
&
& 10
O—
2 > > A
Q N s ©
& & >
AW ©
PR

2 B A BT S A5 I ] A5 A il LUS ARkt S R (SR04 1
% ,7P<0.05,P<0.001,"*P<0.000 1)

F2 THLH AN E] A X LUS HoAR i
415 A Ll e T i i ATl
LE Vil
EXgiil| 0 0 0 0
Hfiki1h  2.00£1.83  2.57+2.57 1.29+1.20  1.29+1.38
Hfif3h 2294138 3.57+2.15  2.86+1.86  3.43+1.81
Hif6h  2.71x0.76  5.57+3.69 271170  4.00+2.52
2
ES QUi 0 0 0 0
Hifi1h  2.88+2.17  4.63+2.62  2.75+1.58  4.38+1.51"
Hfif3h  3.25+1.39  5.88+3.04  3.88+270  6.63+2.00"
Hfifi6h  425+1.90  8.00+2.00"  4.25+231  7.88+1.64¢

55 A0 21 (] — I ) A ) — X L , *P<0.01 5 457 [ 288 [/ — I ] 5
i 1 A, #P<0.01 5 45 [RI 2[Rl — b ] 4 4 B3R, P<0.05



e PR A P R

i 20244F 1 AEE 26555 18] J Clin Ultrasound in Med, January 2024, Vol.26,No.1

LR
ROC &5t n , 85 1 h.3 h 6 h 2 ifi LUS

ATl LUS #7030 %4 e Bz = (AUC=0.938) -Klﬁlﬁﬁ [i1]
B[R] — il (X LUS i AUC M8 22 B ¥ L8127

TR ALL ™ 25 F% B 9 AUC >0.8; & W fal S 4 Tl DL 3 g3,
LUS Fiill ALL™ 5 2 5 ) AUC 27>0.9, o &5 )5 1 h = M5BT B SRAE PR R 4
100 J 100 J 100 |
80 i 80| ’_ _ ‘J 80
S 601 J—I—J " S 60 s oof
E 40 B 404 B 404
™ = JE LHLUS T JJ . —F LS L J: S —FE LM LUS
7 — ATFMiLUS = FLUS S —ZE FILUS
201 | 7 —AilpiLus 200 7 — 17 L LUS 200 - —4i LIiLUS
1 — ARl LUS — 4 FALUS — — 4 Pt LUS
0 A - e s 0 Ea = j‘;ﬂﬁﬂllUS ‘ okl — A s
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
100-45 52 (%) ® 1004555 (%) ® 100457528 (%) ©
AEE 1 hs BB 3 h;C:8fiJE 6 h
B3 2405 4 ik i) 4 i K 4% i X LUS T9 ALL™ 8 5 52 1 ROC £k 1%
RT3 B 5 A ] S Al R A5l X LUS Ful T4 PIALAIFIA] AL S S MT AR AR S SORE R L%
ALT ™ 52 B 1 %% BE S5 HHE bR TNF-a
N N - bl
IR} [ 1 AUC #IHE(Y) REUE (%) FRE(%) PE ! Pa0,(mmHg)  Sa0,(%)  PaO,/Fi0,(mmHg)  (pg/ml)
FWif5 1 h B
AfLUS - 0.848 115 75.0 857 0.024 BURT  7871%772  95.57+1.13  374.83+3675  14.57+5.76
ZE ERILUS  0.634 35 62.5 85.7 0385 GG 1h 6043+1271  90.86£6.09  287.76+60.54  24.51+15.77
22 FRLUS  0.786 35 62.5 857 0.064 FUIE3h 60.86+12.14° 9229+382°  289.80+57.83  26.25+15.35
A LAELUS 0750 2.5 62.5 8.7 0105 GG 6h 6471515107 92.1448.53"  308.16+71.89"  25.28+13.50
A FMLUS 0.938 25 87.5 85.7 0.005 O
Hfhif5i 3 h ESgyminy 72.78+4.68  94.33+1.12 346.56+22.31 16.63+3.99
SAFLUS 0821 17:5 62:5 85.7 0.037 UG 1h 46.67+12.82  83.00:843  222.22+61.03 15.20+1.40
EEMLUS 0.679 33 313 857 0-247 HAifG3h 44.00£5.85  82.566.27 209.52+27.87 20.87+3.00
ZFILUS 0750 45 62.3 857 0105 G 6h 42.78:9.60  79.67+9.87 203.70+45.72 31.83+10.74
A BIfLUS  0.607 3.0 62.5 57.1 0.488
FFRLUS 0.911 ss 250 057 0.008 S M4 R — 18] 5 H A, *P<0.05,**P<0.01, Pa0,: 43 E ;Sa0, :
! ' ' ' ' ’ AN A 5 Pa0,/Fi0,: A 580 TNF-o: IR IR SE N T - 1 mmHg=
HHf5 6 h 0.133 kPa
AHMLUS  0.902 20.0 87.5 71.4 0.009 A ]
£ FILUS  0.777 35 62.5 85.7 0.073 =, FT AR B A R e  , LLSUIER DAy
A FMLUS 0.759 55 100 714 0093 (I 4A .B), HLH AR T i TRA04H (7.36+0.97 vs.
# EBELUS  0.696 40 62.5 714 0203 5.86+0. 50) ZRAGIE X (P<0.01),
A FIBLUS  0.902 6.5 75.0 85.7 0.009 H A2 BT T, SR 2 g, TG54 e i,

AUC: I i

A 2HE A5 3 h.6 h Pa0,.Sa0,. Pa0,/Fi0, ¥k
TROA, Z5 A %05 L (P P<0.05) . Bhh)E
TNF-o [ 75 B[] 38 Jin 52 20 0 b TH ka3 (0 W21 35003 )
A5 I 1) o555 B AT e 415 45 4 45 B ) A TNF-a
ttiﬁ%ﬁi@%éj’ﬁfﬁixo L34,

U RSB R AR 2F

il KA R Wﬁéﬁi‘%ﬂﬁuﬁiﬂ CERHE 1A

IXiEJcEUiEi"jJH it 6 ] o O 6V L af 7™ o iy )
B FPOURER 2 5T Z2 1 rh MR 2 SR AR (1 4C.D) . A4
4 It g AR O VF 43 i TR 4 [ (17.633.15) 43 vs.
(13.86+4.07) 53 |, Z R A g1t 2= 2 X (P=0.001) . W

2 [1) 45 i X35 BRA 05 P43 b 356 22 S B RG24 7 L

FAL 22T Il AR 0 4 i T A ETﬂfﬁJﬁ@ﬁ
P53 8 AT I R 2 A It B 4007 43
T B, 22 R 386 Gt (3 P<0.05) s PR N



@ @ 0 40 80 120, 160 200

AR5 2 R AR LI 0 05 B A R AR Ty D4l kS R 1, AU kS 55 5 C: S LB L S g B 95 20, i b ot o) D, it v )

:.n' »80..- 120, .l T : D)

.

I 18 JEEAN A g, T DL/ v T SR (S~ 1O AN I B ) 5 D« TG ALEE T 1L 2 il BB 0195 00, i+ o P S8, i ) 344 RS 7, ] DL 22 v
LA SR A (10~20 Al el B ) o SECELTE Sk i il HH 0 5 8 €60 757 Sk /s v o 200 M SR 5 5 € 15 Sk /s i ) B 189 U5 L 7.
B4 PG EM R R P s BRI (HE e £5, x100)

Ze WS AT A S A A LA 23 H g
ZESFHTIG RS WS,
F5 PILLA KA DX BB 45 D7 43 Ho It

Fo6  EMJG 6 h Al KA X LUS SR+
o BEAG 33 2 B AR S P 3 A

iR Exd Ze bl AR AR AR

Bl 13.86+4.07 3.05+1.46 4.20+1.36 2.61x0.89 4.00+0.71"
Tl 17.63+3.15 3.16+2.14 5.73+1.59* 3.13+2.20 5.36+2.42"

HE 3.854 0.104 1.573 0.529 1.392

PlE 0.001 >0.999 0.474 0.990 0.603

SR FRfEg, #P<0.05; 5 R 447 B, *P<0.05

T il 7 S T e RO R A Y O &R

Jits 8 75 A Ay 25 R 5 il AR 15 B B2 2 4
PR OALARAT o X T8 BE A0 47, o BRAH L7 s i i
10 P Sk, et o ) i B 0 14 TR S ol ™ i e P A A
AT DLASCRR A 7 B B Rl ) B 26, LUS 8¢ 5 1T B2 il
5449 D00 B, o B 2 22 J s il O B i 76 ]
e JEE 0 FE AN B ., iR 7RG Ay Rl L/ B B 2k, LUS
B

AH O3B W7, BiiJE 6 h il (42 Tl A
Jilti S A7 R Jili LUS ¥ 5 Jili 32 T b &2 1 A 5 (7=0.641 .
0.498 .0.495.0.634, ¥4 P<0.05) , Ju LA T Jili 19 AH 56 1
e 5 A0 Ll LUS 5 i L TS A 6. BiiJE 6 h
A fii ARl AR Bl LUS 2455 99 B 455 1743 5 1E A
% (r=0.754.0.571.0.624, ¥ P<0.05) , Ju. LA A5 F il 64 4H
T i s 22 Bl A Bl LUS 255 905 245 45 9F 4 T
XM, W6,

W’

ALLAE g — Bl PR & BT , B PR T R B (2
40%) , B 1E I8 B — g FEE I ] A J J Sk I A 1

P it T b PR A5 5
i PlE il PE
42fifi LUS 0.641 0.006 0.754 0.001
72 LI LUS 0.348 0.172 0.279 0.278
ZE I LUS 0.498 0.041 0.571 0.017
A7 LAl Lus 0.495 0.044 0.290 0.259
ARl LUS 0.634 0.006 0.624 0.014

GEAME, RBURE T RS — TR B A R
BT R PENE KA Lok, 70 FR3E < DK 38 P 5 T bR
J& Sk ALL, 55 A FRE NS B B i — 25007 B
FET" BB L VAR R S AP G T 1) ALLI 5
PEo B AT RIZ W ALLH BRI 35 X 288 T %3
[ B 454 PaO,/Fi0, WK IE T, {H X £k 58 CT K A A7
TEBRAERABEEE A TR E S5 R B, AS BB S 1 AR P 2
W K sh SRR TR o R A AR S — R R R A
AR FAG Ay, HA SRV E R4 | v] R 55 S i I
VPSS, Bare ) Z M T IG K. 2016 4-&
TE R AR AR S HREISORE it A5 B 7 BLN B 2 A/ A
SEAE HICHE R B E N M X 2 Wi AL T
B A 24 O TN A R ] BEAE SR AHT Y ALLES
WrbnifE, BEAHFZE 2 0 /R LUS REMERA F ALL™
PRI, 5 CT HAT LS WAL RE . (FL AT 8 75 25 40 #
BAEH 2R KT R , 7E12 W ALLIAE7EAS
A VR BRE R Go— (1 [ ) ELXE AR B iR
s LS W, 5 45 G FLAB I R AN SE AR 2 K A 45 R E A 745
BOTHT o ARSI T 3 AN ) 70 v R A 1L S ALL
B EBR JE WA R E S T TG e
B KSR S L0 S BT, HL 5 R B H A 1 il



I PRAR S R 2 2% 2024 4 1 5526 455 130] J Clin Ulirasound in Med , January 2024, Vol.26, No.1 -7 -

BRI L SRR R AR — 1

1 7 i 7 G A A9 41Xy 2 A 45 i g 3 1Y
o Xk O\ Xk g T Xk U IX Ok
8 BIEAE— B LB A2 T il R
PEA 1 X IR 22 | OLE 2] 1) i 8 T R G, 31459 LUS
DU B A 5 A 9 B A 20 IX 3k TR R i S A
FOAE R IR, HOE B . ARSI R
L2, M o B 5 R AR B, H S FIr ST
TR T N R X " S5 o BOAR S EG SR Y 43 X
2 KBRS A B AR B B RAE TR 44 XK,
A S TR B 2RI O AT IR A5 o 15 HUl AR
00wl PR R AT AR R BB 2k, il LUS 458 043
A5 1 h, A LUS ¥ 75, H B A B )3 0 523
W L TR BT L 2B B B R R
A9 417 B0 IS 45 B R) A5 4 i LUS 38 TR
(¥ P<0.05) , HLB & I} (8] 364 0 2 5 B i K, 5 Bk A
WFFE G IR B ARSI il G A 4 SR 5 il R R
P05 K g BRLH 2L 0 50 5 AHAT s LUS HgR a5 3 o
R0 45 05 AL B S 4% s ) AN A R B LUS FR R
S A G L (4 P<0.05) s B G 6 h 22
NI LUS & T2 LWL 30505 3 h 6 h AT R LUS & T
A B, 22 53 et (3 P<0.05) , R B
Je AR X LUS A5, T il LUS ¥ 85 F Bl , 5
Mento 5% | Castelao 5510 K o if 35 2520 ifF 28 4% S AH
o ArBT R L Sy i 75 P4 rh B 2 Hh 2 e T A
T P B o B A 3 b B B B O, S8 A R
P B 118 il 96 7K e Y8 7 it 6 R i ) S5 mp AS W AR ZR 2
T Z AT AR BOK gk 1) F il , DT 5 162 T il
B £ B0, T B LUS 355 . AR S 20T SR 3
)i 6 h 4l 22 F Rl A7 _ERl KA Bl LUS Y5 88+
Fb S IEAH DG (34 P<0.05) , 42l 22 Ml KA T il LUS 3
5 it BEAB 50T 43 522 IE A G (34 P<0.05) ; ROC 1R 48 4>
M7, B0 J5 45 B 8] 5 4 il LUS $ ALL ™ 55 A2 B
1 AUCHI>0.8, &I H & iy iz liskse, b Ei)fs 1 h
AN il LUS A9 300 % 8 B 55 (AUC=0.938) , $&7K LUS
AT R T ALL ™ 555 () 5 S48 A, BLAT T il LUS
F14) TN 264 B 265 4 il B v, P sz e il R JEE R
ARA WA AT VR S SR TR AR A LD 1% 7 R
ARG A A

ARSLIEEER WK, A EA ) Pa0,.Sa0,.Pa0,/Fi0,
B I NI, HEGAEUE 3 h.6 h & 1< e

PR TR dl, 22 R 39A Gt 24 5 L (3 P<0.05) 4§
A ALL S 3 A 22 A8 A, i — 20 UE S B Dy . [+
A A S 6 235 SRR & B, 45 1253 BT 48 A A A1 HE 0 A 1]
Mo T LUS 2 fb, 538 DR 45 SR AR . ARSI
58 5 ISR BT TNF—o B0403 5 B B 2 B [ 384 2
TS RS ST R E SRR R
ARG bR b 22 SRR TEGe 24 S, o HL R
K AT BE K « B J5 TNF-o 28 fb s 3 548, HoK S mT B
A IR, FLALLSE—FP 52 2% (14 Bl 4 R s , Ho & 7
FIE R 32 Z2 A R R A 52, 1 TNF—o (R Horh—Fh &
JiE A 5T, HAKOF- 1] B 37 HoAth 58 JE PR 1 81 R B AR
FHREM o J5 2058 ol 34 0 5 5 IR 48 bk L 40 B ALL
FHIE 9 0E R F-5 LUS 0] REAFAE (9 AH 5G4 , [R] Bef X6 5
TR A G B ALL AR S AT 40 DX 7 A, X AR 52
B2 Rt — AT I R B IE

AL W) R R O R TR L s, %
JE 3 Bl ) S 0 A R ) A, g AR AR /N s @LUS i
PR 453 T 73 32 WF 58 0 3 UL 52 1 45 S 0] BE 7= A i o
O F I ML 5 NRFFE 2T AR LI 4518 1
Tl R AZE— 25 BOAIF 5 (DA S 5658 o8 DU 43 vk B 34 T
it R AR A LB A ALL g 17 /™ 8 72 32 1Y) 1 28 4G A R
O, BRI TR A sl B 48 TR I2 AR (Bl T
A X BN, T REAE IR 12, HAR LA BT T
LUS B2 WAL RE , A REXG AR A g At Rl g A 5347
2 R il PR R A AR B AR AE N LA SR R T AR
A Je RS RN DR S e rh it — 2P B0

L5 LTI A S BT ST T I R 5 S 1 1l
ALIAE D | 2% B2 W 7 F LUS A] dERA A5 11 2F ALL L
W AR AR AL, A — 2 B2 B[R 5 AS [R] s X
LUSAFFE 25, Ho 45 T il LUS 5 H: ™ 51 72 i A0 R 6

K354
B %30k

[1] Thompson BT, Chambers RC,Liu KD.Acute respiratory distress
syndrome[ J].N Engl J Med,2017,377(6) : 562-572.

[2]  Kumar S,Bhagat P,Pandey S,et al.The role of antioxidant agent
(N-acetyleysteine) in oleic acid-induced acute lung injury in a
rat model[ J].Cureus,2022,14(9) :€29478.

(3] ST, kP 200, 55 R B S S il Bt A A5 280 g 7 55 1l <A
A AR DG PE [T]. A 2 2 75 J a8 (HL 7 1) , 2018, 15(7)
549-554.

(4] 5kPFZS kTR . U5 K SV NP IR 38 275 1 B ) B AL 5 1k KT
BrlJ]. P 23242, 2017,7(6) . 7-14.



(5]

(6]

[11]

. e PR A P R 2 A i

20244F 1 5526655 1] ] Clin Ultrasound in Med, January 2024, Vol.26,No.1

PRS0, 5 A, AR A . A 4 AR T L) X IR 5 5 A A I i
LR AR R R BRI E I ], 2Bk B 2 I K 5 207, 2021,
19(6) :497-500,577.

Xue YQ, Wu CS, Zhang HC, et al. Value of lung ultrasound score for

[13]

[14]
evaluation of blast lung injury in goats[J].Chin J Traumatol, 2020,
23(1):38-44.

Mikawa K, Nishina K, Takao Y, et al. ONO-1714, a nitric oxide [15]
synthase inhibitor, attenuates endotoxin—induced acute lung injury in
rabbits[ J].Anesth Analg,2003,97(6):1751-1755

Bellani G, Laffey JG,Pham T, et al.Epidemiology, patterns of care, [16]
and mortality for patients with acute respiratory distress syndrome
in intensive care units in 50 countries[J].JAMA, 2016, 315(8) :
788-800.

Riviello ED, Kiviri W, Twagirumugabe T, et al. Hospital incidence [17]
and outcomes of the acute respiratory distress syndrome using the
kigali modification of the Berlin definition[J].Am J Respir Crit Care
Med,2016,193(1):52-59.

Gorman EA, O’ Kane CM, McAuley DF. Acute respiratory distress

[18]
syndrome in adults: diagnosis, outcomes, long—term sequelae, and [19]
management| J |.Lancet,2022,400(10358) : 1157-1170.
Zieleskiewicz L, Markarian T, Lopez A, et al. Comparative study of
lung ultrasound and chest computed tomography scan in the [20]
assessment of severity of confirmed COVID-19 pneumonia[J].
Intensive Care Med,2020,46(9):1707-1713.

Chiumello D, Mongodi S, Algieri I, et al. Assessment of lung aeration [21]
and recruitment by CT scan and ultrasound in acute respiratory

distress syndrome patients [ J].Crit Care Med, 2018,46(11) : 1761—

1768.

ZEAT, TR R, e o R R BT RSB R S CT X AR R
T 2 I A T 403 3T < D85 25 [0 ], BIVAI R 2427, 2020, 11(5)
514-517.
SRIK, BRAR , AR . 5 R R R P P33 X FE ) R A
A LI A 255 i AR BE [ ] B2 52, 2023,38(5)
636-640.
Mongodi S, De Luca D, Colombo A, et al.Quantitative lung ultrasound :
technical aspects and clinical applications| J |. Anesthesiology, 2021,
134(6) :949-965.
Mento F, Perrone T, Macioce VN, et al. On the impact of different
lung ultrasound imaging protocols in the evaluation of patients
affected by coronavirus disease 2019: how many acquisitions are
needed?[J].J Ultrasound Med,2021,40(10) : 2235-2238.
VAR, SRR, TR, 55 i 3 7 T T i DA A JL IR
FAZE AN UG AR HLI RN ELLD ] I PR AR BE A
2021,23(4):280-283.
FEH, R XN D2, 5 A 5 sh A TPAG fE 3R
I RBTFE [T ). i Sk 2%, 2019,39(10) : 992-997.
Castelao J, Graziani D, Soriano JB, et al. Findings and prognostic
value of lung ultrasound in COVID=19 pneumonia[J].J Ultrasound
Med,2021,40(7):1315-1324.
Bl XA ke, AR ATS  A5 B T R P T A3 DA s 4 o 7
T3 A O] 58 P R 0 AR A i R s e [ . i R R
%2k, 2022, 38(10) : 1041-1046.
Huppert LA, Matthay MA, Ware LB.Pathogenesis of acute
respiratory distress syndrome[ J |.Semin Respir Crit Care Med, 2019,
40(1):31-39.

(Wocks H $9:2023-10-23)

BEEGBEFTWERARIERIZIITR

CDFI (color Doppler flow imaging) —— {4 223 8 1fiL it B 15

CT (computed tomography) THEALEZ %
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PET (positron emission tomography) —— 1F HLF & 518 AL Z B A%
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MRI (magnetic resonance imaging) —— i 3EPR A%
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