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Effect of Perflurocarbon Emulsion during Cardiopulmonary Bypass on Pulmonary
Oxygenation Function in Piglets
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(1.Department of Anesthesiology; 2.Department of Cardiac Surgery, Guangdong Cardiovascular Institute // Guangdong General
Hospital // Guangdong Academy of Medical Science, Guangzhou 510080, China)

Abstract: [Objective] To observe the effect of partial liquid ventilation (PLV) during cardiopulmonary bypass on gas exchange
and histopathological changes of lung.  [Methods] After cardiopulmonary bypass (CPB) was established, eighteen piglets were
assigned randomly into 3 groups. Group I  (Control Group): Animals in control group received no treatment but conventional
mechanical ventilation; Group II ; 5 mL/kg Oxygent™ was instilled into the trachea during CPB; Group Il ; 15 mL/kg Oxygent™ was
instilled into the trachea during CPB. The changes of gas exchange and lung compliance were examined before CPB, 5 min, 0.5 h, 1,
1.5,and 2 h after withdraw of CPB. Histological sections were taken from right downsides of lung and stained by H&E. [Results] The
P,

a

(0. significantly increased and alveolar—arterial oxygen gradient (AaDO,) markedly decreased in low dose PLV group (group 1II )
compare with control group (group I ) and large dose group (group Il ) (P<0.05) at the time of 0.5, 1, 1.5, and 2 h post-CPB. The
histopathological lesions of lung were less severe in low dose PLV group (group II) compare with control group and large dose group
(group I).  [Conclusion] Partial liquid ventilation during CPB with low dose Oxygent™ can improve the oxygenation of lung and
increase the Pa, O, after CPB.
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ation, PLV ) 1] I Z W% CPB LA K AL =T 2t
PO R AR AL I D 2 s iR R AR,
R RAFRY SRR . (2R RFSEAE CPB 45
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B (0.1 mg/kg) J&  AMEM AR A SF B R E 1711
MAHBIE S, PRI SE0R E . Fi0, 1.0 L/min,
I A3 30 YC/min, #] T 10 mL/kg, PR IE
JEBEE N 4 emH,0, W INHE] 0.65 s, 28 skt
BRI A | 14 DATEX RIS A4 W il 43 1 i)
IR CO, VA S IE H R, 4 JFR B4
R FRLL i ik 7 28 K2 (100 pg kg™ -h™), ] B
Y5 TR JFE TR A% (0.1 mg/kg) FIE25E (0.5 mg/kg) o
1.2 {&5MEIR(CPB) #aL

S WA EM, 1E TR 55T I 5L e fis
JFZ ARG (400 TU/kg) , 2T+ 8 ikdd A 8F £ ik
A, A Al A 20F #IKAGE , @ L 5y AR )
P£ CPB,, EHEEE G TE 10 min PR Z B 26 °C,
AL ZEB G, BT 32 8l kO 48 = Sl AR
R DU (FEEE R 20 mL/kg) , 30 min
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1.3 REBEBSIHEAR

18 HFUE 0 3 41, 1 41 xIR4], CPB H]H]
15 IR HLAAE S, R0 P 45 T B i SR, SR
4 1 L/min, 8 FE S 100% , A 18] 4E35 05 OK 1F %
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Table 1 Changes in blood gas of piglet in various groups (n=6,x=*s)
Index Group N I I, I3 Iy Is
Pa,o: I 555 40 + 6V 23 +5Y 19 + 5V 24 + 5V 20 + 49
| 53+6 43 £ 3V 40+ 1194 36 + 8V% 37 £ 9V 35£9Y%
I 52+5 40 + 8V 27 + 3V 26 + 49 28 + 3V 25 + 6"
Pa0> I 4.55 +0.20 5.11£0.34Y  495+0.20"  5.11 £0.34" 5.02 £ 0.31Y 5.24 +0.30V
I 4.49 +0.29 4.60 = 0.25 4.80 £0.19V 475 £0.16" 5.04 £ 0.20" 5.18 £ 0.34V
I 4.51 +£0.32 4.87£0.33Y 493+0.27Y 5.04+0.16" 491 +0.33" 4.95 +0.23V
Ol 1 55+5 40 £ 6" 23 + 5V 19 + 5V 24 + 5V 20 + 4V
| 53+6 43 £ 32 40 £ 112 36 £ 8V 37 £ 9V 35 £99%
I 52+5 39 £ 8V 27 + 3V 27 + 3V 28 + 3V 25 + 6V
dy o, 1 40+ 5 55 + 6V 72 £ 5Y 76 £ 5V 71 +5Y 74 + 49
I 43+ 6 46 + 6V 55+ 11V 59 + 8V 58 + 9V 60 + 9V
I 43+ 5 56 + 8V 68 + 3V 69 £ 4V 67 £ 3V 70 + 6V
1) compared with #,, P < 0.05; 2)compared with Group I, P < 0.05
*2 FBEFRREMSFERNFERNLE
Table 2 Changes in respiratory dynamic of piglet in various groups (n=6,x+s)
Index Group to t t, I ly ts
PIP 1 10.5 £ 1.0 16.3 + 1.2V 19.0 £ 1.4 20.8 + 1.2V 22.7 + 1.4V 22.8 + 1.5V
I 11.0+ 1.3 13.5+ 1.0 14.7 £ 1.2"2 17.7 £2.492  19.0 £ 2.0"% 20.0 £ 2.392
I 105+ 1.4 16.8 £ 1.5V 18.2 + 1.2V 20.0 + 1.8V 21.5 £ 1.6V 22.2 +1.9Y
Compliance I 7.4+£0.7 3.5+0.5" 3.2+0.4Y 2.8 +£0.3" 2.6 £0.5" 2.2+0.3Y
I 7.3+0.5 3.9+0.3Y% 3.6 £0.3V% 3.3+0.3V% 32049 3.0+ 0.4
I 7.3+£0.6 3.1 £0.3Y 29+0.2Y 2.7+0.2Y 2.5+0.2Y 2.0 +0.3Y

1) compared with ¢y, P<0.05; 2)compared with Group I, P < 0.05

1 FARYR AR THRETN
Fig.1 The pathological change of lung tissue under light microscope
A:group I, x 100; B: group [ ,x400; C.group I, x100); D: group Il ,x 400; E:group Il , x 100; F:group Il , x 400; HE staining
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SERIE AR LG, &I B S8 B T, 22 A it
FEN(P<0.05), a0, T 2H B E R
WAL THAMWA , Z 7 A RITFE X (P<0.05),
2% 2HL il 5 P4 ( Compliance ) 5 FERHAE AL HE , 4510
] f 38 0 3 A, 2 R i L (P < 0.05),
e 51 WS | R S D0 A A= i = R N
SAGI AR (P <0.05), FEILE 2,
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Fig.2 The pathological change of lung tissue (Electron microscope)
A.group 1 ; B:group I ; C: group I, x10 000.
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CPB J5 Jili f) 480 T RE A X} B 241 A1 A5 i 2H BH o ol

FATA A CPB HARIN /IR 2 Uk 1L & 4
T CPB i 4 I HLERAS . DPRC 11 b e
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