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Effect of aerosolized pulmonary surfactant on blood oxygenation in rats with acute lung injury
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[Abstract] Objective To investigate the effect of aerosolized pulmonary surfactant (PS) on the blood oxygenation in rats with
acute lung injury(ALD. Methods Forty-three SD rats were randomly divided into 4 groups: sham group (operated only, n=10),
model group(n=10), air-NS group (inhaling aerosolized normal saline, n=10), and air-PS group (inhaling aerosolized PS[ 160 mg],
n=13). ALI rats were induced by oleic acid (0. 2 ml/kg) through jugular vein. The arterial blood gas and breathing rates were
determined during the experiment in all groups. The survival rates of all groups were determined after experiments. Results PS
aerosolization led to a gradual increase of PaO, and SaQ;. Four hours after inhalation of aerosolized PS, the PaO, and SaQ), increased to
99. 4 mmHg(1 mmHg=0. 133 kPa) and 98. 2%, respectively, which were significantly higher than those in the air-NS group (P<C
0.05). The breathing rate began to decease 0.5 h after inhalation of aerosolized PS and decreased to 100 breaths/min 4 h later, which
was significantly lower than that in the air-NS group at the same time point (P<C0. 05). The survival rate of animals in the air-PS group
was 100%, also significantly higher than that in the air-NS group (60% , P<C0.05). Conclusion Aecrosolized PS through spontaneous
breathing can improve the blood oxygenation, pulmonary function and survival rates of ALI rats.

[Key words] acrosols; pulmonary surfactant; acute lung injury; blood gas analysis

[Acad J Sec Mil Med Univ,2011,32(1):1-4]

PR P i 3 T 3 P 4 B (pulmonary surfactant, ARDS) [ & A= % VI AH 32, il i I8 I B sl & 27 4 2
PS)Je—F# e MER N E S, BB E G EM T E B ASNEYE PS 7 K b2 % MH TR 7
W5 ST LA AT T 3 R T 5K T L O B AR NRDS. X ALL/ ARDS A R T — 52 936 I7 7E T,
WA IBERMER ., PSI/D S5 LR EBZE-S1E AR BIOE SR TT R0 8 AR ; S B2 A PE#
(NRDS) Fl2 H: il 45 455 / 2 M PRI 38 28 B AE (ALY, B S 45 B3 1 U 7 0 B 55 A B3 I 3 R 20K v, 4

[KFEH] 2010-09-12 (=A% 2010-12-24

[B€WB] FA“t—I" BB H (06G63) , b 7 B % 8 A1 FE il 91 H (03JC14002). Supported by the “11'™ Five-year Plan” for
Scientific and Technological Project of PLA (06G63) and Key Program of Shanghai Science and Technology Committee (03JC14002).
[EE®N] EHWHLH 4. E-mail: yanyaminl2@126. com

* 38 tHAE # (Corresponding authors). Tel: 021-81871018, E-mail: lujian326@163. com; Tel: 021-81871512, E-mail: hu70391@ yahoo. com. cn



W TRE RS 20114E 1 H LB 32 %

YEASE 5 i A ik DR mT 5] e S BH 2 5 T AR PS 7E it A
OIAANE S AR A TR R K S S o A P
FOE A WIARGE T — RO R IR S F LA PS 1
TR R A T L X IR A B S 5 AT AT
LA RE W] B AR B ALI/ARDS K B 9 & A 7k
o AT HERR I MR T AUCR 5 R B IR AR
KA — 2 RS IR 55 (A PS (1975 %,
WL T S5 AL A PS il 36 R # ALL R B A 7K
SRS, LARA GE F AL 0 PS RE S HE AN K AEVE R

1 G E

1.1 EBAMH SRR A BT 0T,
il FH T 0. 1% 4 M3 18 F1 (BSA) i B 5 i it
PS T B R 5 4 e R A S A g H A P 2E HOE =
KRG Il P AR B PS A AR BEER K R I 4. IZZ K
BT E 2 WE B R B IR R it S Gt 4 5
20031.01685) ,

1.2 SBsihaombsaEa g s 43 LR MY SD
K L,200~250 g, A5 —F B RESLR 3P b0
[SEEe S92k 72 4 0] HIE S SCXK () 2007-0003 , i J]
PATHIES SYXK () 2007-0003 7], 75 55 56 ¥R 5% 4% 1F
TFRA 1R RC s, K% SD oK B AL 2 B
FARA (sham H,n=10) A A2 (model 41, n=
10) . F AL W A A B ER K4 (air-NS 4, n=10) .5 1k
WA PS 4 (air-PS 4, n=13), DL 20% 514 6
ml/kg 14 7 5 8 R PN T S ORR e DK B 47 33 4 sl ik
WA R A EPR, BRIT RIS AR 25 A
AN IR A 0. 2 ml/kg IR E H AL, 24
1 hJ5 air-PS HEW A 160 mg Y PS,air-NS 4%
P A S AR AR B ER /K L FREE AR 4 b,

1.3 Ftrx BHAERERBORS KRR LTHE
A —A™ il B SRR 0 BE T AL LA A0 AR A
S AR AR N B R 7, O 82 PARILCD fd] & W %5 2%

(PEE A A RAERD S8 5 kg2 MR,
#5160 mg PS 1R B W FH A= BEER /K H6 B AL 20 mg/ml
(3L 8 mD IR, 4 2 Wb, BRI Y
WA, e 4 ml PS 26 AWEZS 250, FTIF &< HE R
I M2 S0 E R 4 L/min (K3 PS LS K
K AR A3 A B2 9 L 29 20 min LS8, T W% 4%
PIMA R K 2 ml B FR M PSIRAES ., Z
JEFMA 4 ml PS.#% BB IRERE —IK, air-NS 4
RS 4 RSN 55t AR BEER K,

1.4 ©A5HHEHAWE KM GEM Premier 3000
MG 43 50 T FAREAE G GEAMBRJE 30 min
MZEW AT 0.5,1,2,3,4 h il 5E 3h bk i 48 53 &
(PaO,) ki — % A% 53 Fe (PaCO,) .pH 1A . 3l ik
I AECHR I B (SaOy) o Fl i 0 i A=A 11 5545 B ) 50K
BRL ) I W A3 48 (BR) I T S 36 45 o ] 3 37 0 o
1.5 %it$a® R SPSS 16. 0 4 it 4 /F k17
HeHm b H TR ORIR A o+ FoR L S AR SR
FHEE 5 I 5040 09 7 22 43 B, O 25 SR A A SNK
L, EARTEE R Dunnett’C 7 £ B IR £
R BRI K. K30 7KF ()2 0. 05,

2 & B

2.1 ALIBRFZ 4 HE KA 0.2 ml/kg MR
J5 1 h Z247, KB BR B in P, PaO. BEAL = 60
mmHg(1 mmHg=0. 133 kPa) & 47 . fF & ALI b5
v, ELAL AU 5 it A B S HE It A0 K i fE S, 3 BA AR R A
il B

2.2 FABEANPS A ALL XA BR #9 % Wk 1
TN GEANIR S A W 25 AW A2 K R BR #4195
B, SR F ARG 2 R A G L(P<<0.05) %%
B A PS 0.5 hJ&, KB BR 4R T, 4525 4 h J5 BR
R 2 100 WK/ min, fIKF [ B 1] 45 air-NS 41 (P<<0. 05),
SER R EAL A PS AT ALL KH BR,

F1 EUBA PS I KBRMFRITE(BR)HIF M
Tab 1 Effect of aerosolized PS on breathing rate(BR) in rats
(f/min~ ', x%£5)
. Oleic acid Time after PS aerosolization ¢/h
Group n Baseline S
m]ecllon () 5 1 2 3 4

Sham 10 89. 4+ 91.6+ 90. 9+ 90. 7+ 88.7+ 87.7+ 86.7+

6.31 7.15 8.56 6.53 4. 83 5.66 6.79
Model 6 89.1+ 144, 9+ 142. 0+ 137.8+ 133.5+ 132.3+ 132. 6+

5. 44 8.70" A 6.32" 6.97" 5.60" 3. 74" 2.27"
Air-NS 6 89.5+ 143. 1+ 141. 7+ 137.9+ 134. 7+ 133.1+ 133.1+

5.87 6.31"4 7.90* 7.18” 2.67" 4.23" 3.67"
Air-PS 13 87.3+ 143.5+ 131.9+ 124. 1+ 118. 1+ 109. 3+ 100. 1+

5.89 7.31"A 5.994 6.714 8. 774 6. 435 7.504

PS: Pulmonary surfactant. * P<Z0. 05 ws baseline of the same group

A P<0. 05 wvs sham group

; AP<C0. 05 vs model group and air-NS group at the same time point;
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TR AR T B (P<C0. 05) ; 5 RUZH A L, 254k
AL ERKF PS J5 . KRB PaO, Y38 8 7 55 . 5
air-PS 41 PaO, b T+ B &, 76 45 245 )5 4% B [A] S A
RUZH AT air-NS dIMH I, 2R A G2 8B X (P <

0.05) Bt LA Ah, FRAT I8 W 52 T 45 25 1 5 K B
PaCO. & pH {H IS {25 2R WK L 45 41K B PaCO:
TE 35~42 mmHg Z E# 3, pH 7E 7. 35~7. 42 Z
g, AN, 2R g it E L (P>
0.05) 25 R R W], /W A PS AT & ALL K
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Tab 2 Effect of aerosolized PS on PaQ, in rats

(p/mmHg, x=+s)

Oleic acid

Time after PS aerosolization ¢/h

Group n Baseline injection 03 I 5 3 I
Sham 10 107. 1+ 106. 8+ 108. 8+ 111.8+ 108. 4+ 112. 1+ 109. 6+
5.11 5. 14 2.86 4.52 8.07 3.84 5.19
Model 6 110. 6+ 62.1+ 65.1+ 65. 9+ 68.3+ 70.1+ 69.5+
4.58 3.60" 6.79" 7.38" 6.07" 5.11” 4,84
Air-NS 6 109. 8+ 61.6+ 57.5+ 63.5+ 67.2+ 71.4+ 76.2+
4.10 2.12* 3.60" 5.56" 6.76" 6.67" 5.39"
Air-PS 13 107. 4+ 64.0+ 70.0+ 76. 8=+ 87.3+ 97.5+ 99.4+
5.72 4.06" 3. 7248 4,950 8.534 11. 644 7.475

1 mmHg=0. 133 kPa; PS: Pulmonary surfactant. * P<C0. 05 ws baseline of the same group,% P<C0. 05 vs model group and air-NS group at the

same time point

2.4 FAEANPS 3 ALI K R SaO, 89 %A N3k 3
i, SR AR B, 25 R A A R K AT PS AL R
B SaO, BB Wi FF & . 1H air-PS 4 SaO, & 7+ 5

L, EASE 4 h 1 SaO, TF & 98. 2%, i T [8) I [a] 5 Y
REFRIZH F air-NS 2H (P<0. 05) , 338 TRF R H KT,
gE R FW, A PS Al #EE ALL KB SaO, .,
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Tab 3 Effect of aerosolized PS on SaQO,in rats

(%, xts)
. Oleic acid Time after PS aerosolization ¢/h
Group n Baseline injection s ! 5 3 1
Sham 10 98. 5+ 98. 8+ 98. 8+ 99. 0+ 99. 0+ 99. 0+ 99.0+
0.58 0. 45 0. 36 0.52 0.07 0. 00 0. 00
Model 6 98. 6+ 87. 5+ 89.3+ 89.5+ 89.5+ 90. 5=+ 90. 5+
0.32 1.29" 0.92* 0.57" 0.57" 0.58" 0.58"
Air-NS 6 98. 84+ 87. 64 86. 34 92.2+ 92.2+ 92. 44 93.24
0.82 0.52" 0.72* 1.09~ 1.09* 0.61~ 0.79~
Air-PS 13 98. 4+ 87.04+ 92.8+% 97. 2+ 97.2+ 97. 84+ 98. 24
0.41 0.74" 1. 184 1. 204 1. 204 0. 864 0. 754

PS: Pulmonary surfactant. * P<C0. 05 wvs baseline of the same group; £ P<C0. 05 ws model group and air-NS group at the same time point
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