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[Abstract] Objective To observe the effects of vaporized perfluorocarbon (PFC) combined with exogenous
pulmonary surfactant (PS) inhalation on rabbit models of acute lung injury (ALI). Methods Thirty—two New Zealand
rabbits were randomly divided into four groups: ALI group, combination treatment group, PFC group, and PS group (each
group n = 8 rabbits). The rabbit model of ALI was induced by the whole lung normal saline lavage. After modeling, in the
combined group, 3 ml./kg vaporized perfluorooctyl bromide/dipalmitoylphosphatidylcholine (PFOB/DPPC) emulsion was
inhaled, the rabbits in PFC and PS groups were treated with vaporized PFOB emulsion and vaporized DPPC emulsion 3
ml/kg inhalation respectively, and in the ALI group was given the same amount of vaporized normal saline inhalation.
In each group, before modeling for 30 minutes (basic value), after modeling for 1 hour and after treatment at 0 minute,
30 minutes, 2 hours, 4 hours, the respiratory rate (RR), oxygenation index (OI), dynamic lung compliance (Cdyn) were
observed, and the lung coefficient (LI) and lung permeability index (LPI) were calculated; the levels of serum tumor
necrosis factor— a (TNF- o) and interleukin—1 3 (IL-1 8 ) were measured by double antibody sandwich enzyme—linked
immunosorbent assay (ELISA); the lung tissue was collected and the lung pathological changes were observed under
macroscopic and microscopic observation. Results  After modeling, the levels of OI, Cdyn were quickly lowered, RR
became significantly elevated, and there were obvious edema, hemorrhage and exudation in lung tissue of ALI group.
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The levels of OI were significantly increased in combined group and PFC group compared with the level in ALI group
after treatment at O minute initially [mmHg (1 mmHg = 0.133 kPa): 231.0 £ 16.7, 221.4£19.0 vs. 189.5 £21.0, both
P < 0.05], while the level of Ol in PS group was increased significantly until 4 hours after treatment, being higher than that
in ALI group (mmHg: 297.0+20.7 vs. 243.3+36.7, P < 0.05); RR was decreased significantly in combined treatment
group at 30 minutes after treatment compared with that in ALI group (bpm: 151.1+13.3 vs. 178.5+32.0, P < 0.05),
while the RR in PFC group and PS group were not increased significantly until 4 hours after treatment being higher than
that in ALI group (bpm: 129.3 4+ 14.3, 133.1 £ 13.9 vs. 157.5£32.5, both P < 0.05). Compared to ALI group, the three
treatment groups resulted in significant improvement in Cdyn right at 0 minute (mL/emH,0: 1.64+0.10, 1.45 £ 0.10,
1.43+0.09 vs. 0.57+0.05, all P < 0.05), their LPI, LI and inflammatory cytokines were significantly decreased
[LPI (X107): 4.21+0.42, 476+0.55, 4.87+0.49 vs. 556+0.52, LI: 8.04+0.58, 8.90+0.88, 9.22+0.71 vs.
10.85+0.73, TNF-a (ng/L): 50.05+4.91, 56.18 =5.54, 63.60+5.96 vs. 73.60 £5.27, IL-1B (ng/L): 34.27 +4.55,
40.29 £5.03, 48.13+6.38 vs. 54.71 £4.26, all P < 0.05], and pulmonary edema, congestion and inflammatory cell
infiltration were obviously ameliorated (pathological scores: 3.74+0.58, 4.50+0.75, 5.29+0.72 vs. 6.13+0.72,
P < 0.05). Cdyn levels were increased significantly in combined treatment group at O minute, 30 minutes, 4 hours after
treatment compared with those in PFC and PS group, but there were no significant differences between PFC and PS
group. Levels of LI, LPL, inflammatory factors and pathological scores were decreased significantly in combined treatment
group compared with those in PFC and PS group, the degrees of improvement of inflammatory factors and pathological
Conclusions PFOB combined with
DPPC inhalation can provide greater oxygen delivery, reduce the pro-inflammatory cytokines, supplement PS and

scores in PFC group were more obvious than those in PS group (all P < 0.05).

influence its distribution on the surface of lung, which might lead to a marked and sustained improvement in oxygenation,
pulmonary function and amelioration of lung edema and inflammatory reaction in saline lavage induced lung injury of
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rabbits.
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oE]), A f S IR | PR (R B,
FEHE MR CH L U T By ), #1145 PFOB/DPPC %L
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GO 22 R 4 32 H MEREANER AR BT 2.0 ~ 2.5 kg,
A1 R R /N Y S/ = 22 ) 7/ AU W 7 B B T
5 SCXK (11)2012-0007 , % FEHLEL 7 5 5
SR ALLAL B 2G40  PRC 41 . PS 41, 454 8 H.
1.2 SRR A AL BE . ALT SRR f i 45 2
18 Lachmann 25 79771 . F70G 22 5 2h T 3% IR L
40 1 ml/kg BRI S 1 TS DIF, BEA Y7
RV AT A RS R M D T s L 38 I
WA (RR) I 724525 Je B BUMARAS , i 1A=
FRER/K 4 mL - kg™ - b AR ERTR B, R AR ERE
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J T i e P A BUH Bl L4, R Al o A 5 BRUAE
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1.3.3 4 FKT K4 FHZ A 4 h 3l
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P2E W Bt 3 36 (ELISA) I 22 I 375 088 A28 I — o
(TNF-a ), 42 -1 8 (IL-1B ) AKF, BefEdi
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1.4 Seit2#05ss . fdi ] SPSS 19.0 #4751 43
M, R R Kolmogorov—Smirnov ¥ #£47 1E 2%
PER G, 75 A IE S0 A0 (TR PR A B + A ife
% (x+s) T, 22551 Levene WK 5, J7 22 5%
B 2R AR 2 Oy 2240 T b A T A 1] LR, SR 5 >R
Student—Newman—Keuls #E47 22 2H [6] 7 R LL %%, 7 22
AFFEHE ] Kruskal-Wallis H RE ARG 46 UE4T 2 41 (8]
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0.05 HEFAGI L,

2 & R

2.1 RR.OI. Cdyn FZ5 4K (3R 1) : 7R FERIDIRZ I,
%40 RR. OL, Cdyn 2257 oge it 5 L (3 P>0.05),
2521 Sh Wl e 5 LIRS AR e, 2 B ™ B 3
LB TIRERE RS, RR BA R iR, O1 Fl Cdyn &3
KA (35 P<0.05),

2.1.1 RR: HZyJ5 5% RR 42 R4 T REEH, B
A HZ54H RR T H24 )5 30 min B4 ALLZH B 306012
M PFC 41, PS AT HZYJGE 4 h A W EILT ALLA

% 1 DPPC/PFOB ZL5I} ALI X% AZ i /E A EAFiE & RR. OI X Cdyn ZZ B9 (x +5)

S S RR (3% /min)

h (5) SR HIBE 1h FZJ5 0 min FHZ5 30 min HIZ5)5 2 h HIZ55 4h
ALL 41 8 44.0+8.6 184.5+19.1° 187.0+18.5° 178.5+32.0° 164.8+31.8° 157.5+32.52
A 1254 8 46.0+7.0 186.9+17.4° 169.1+19.42 151.1+13.3% 141.8+26.32 103.0+21.8%
PFC 41 8 46.9+7.6 185.1+15.1° 1715+ 12.4° 161.4+11.42 1523+16.5% 129.3 + 1432
PS4 8 47.6+9.0 183.6+18.8° 176.1+16.5% 168.0+ 122 155.8+19.42 133.1+13.9%°

a8 s Ol (mmHg)

) IR HIBE 1h FAZJ5 0 min FAZ5 30 min FIZ5)5 2 h FIZ5)5 4 h

ALL 41 8 4643+162  188.6+23.37 189.5+21.0° 213342627 244.8+32.4° 243.3+36.7°
A 2G4 8 469.0+27.1 186.2+18.1% 231.0+16.7%" 233.3+26.2° 282.4+15.7% 347.1427.1%
PFC 41 8 46734220  182.8+18.9° 221.4+19.0% 222.6+18.7% 265.0+24.72 309.0+20.3 2
PS4 8 463.1+166  187.5+21.3% 188.1+22.92 210.1+16.4° 257.8+25.6° 297.0+20.7 "

G151 SHEL Cdyn (mL/cmH,0)

b (F) LR E HIBE 1h FAZJ5 0 min FAZ)5 30 min FIZ5)5 2 h FIZ55 4 h
ALL 4] 8 2.03+0.08 0.59+0.08 * 0.57+0.05 2 0.61+0.072 0.67+0.06 0.70+0.08 ®
A FH 240 8 2.05+0.12 0.59+0.08 1.64+0.10% 1.52+0.15% 0.83+0.10°" 1.10+0.17%"
PFC 41 8 2.04+0.14 0.60+0.07 % 1.45+0.102¢ 1.37+0.102¢ 0.73+0.09 2" 0.94+0.16 2P
PS 41 8 2.06+0.15 0.61+0.08% 1.43+0.09 ¢ 1.334+0.09 ¢ 0.71+0.10°" 0.91+0.13 "

T SERIE LS, *P<0.05 5 5 ALL 4L 1A, PP<0.05 5 SIS 254 1LEL, ©P<0.05 ;15 PRC Z4H 14, P<0.05 5 1 mmHg=0.133 kPa
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215 () LPI(x107) fili 22 5k TNF- o (ng/L) IL-18 (ng/L) FRHLEIESY (43)
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PFC 41 8 4.76+0.55°" 8.90+0.88 2 56.18 +5.54 " 40.29+5.03 4.50+0.75°
PS4 8 4.87+0.49% 9.22+0.71 63.60+5.96 " 48.13+6.38 ¢ 52040720

FE 5 ALL4LHES, *P<0.05 ; SBATHIZG4 LA, PP<0.05 ; 5 PRC 411L4, ©P<0.05
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PS 4 (4 P<0.05), 1fif PFC 2H 5 PS 4 J1] 24 )5 4% it
[B) o5 e 22 A eG4 L (3 P>0.05),
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e FREE B/ (35 P<<0.05),
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AR A0 | s AT 47 () R BE 4%, B A JEAS 40l ALL
KA BN O, WA T, PS SRk ib & P&
LT ALL AR 52 IR 5T FE AT REALA o

ARSI ZE R FI A 24 B PRC AT AE
S ) PN R A A AR, TG A R, (T RO
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