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High- dose Methylprednisolone Affects Pulmonary Surfactant before and after
Cardiopulmonary Bypass
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(' Department of Cardiovascular Surgery, Guangdong Provincial Cardiovascular Institute, Guangzhou 510100, China )

Abstract:  Objective  To study whether pulmonary surfactant would change after cardiopulmonary bypass
(CPB) and whether high - dose methylprednisolone would affect pulmonary surfactant before and after CPB.
Methods  Twenty- one six-week-old* Large White’ male pigs, with average weight of (14.4+0.7) kg, were
divided into 3 groups: the Control group (G1, n=6), the CPB group (G2, n=9), and the MP + CPB group (G3, n=6).
In G1, all young animals underwent a* sham’ procedure of CPB. After intubation and sternal incision, all young
pigs were heparinized for 120 min. Then protamine was given and the operation was ended in 180 min. In G2 and
G3, after intubation and sternal incision, CPB was established with aortic clamping time 100 min and total CPB
time 120 minutes. Then CPB was completed and protamine was given, and the operation was ended in 180 min. In
G3, animals also received methylprednisolone dosed 30 mg/kg intramuscularly both 8 h and 1.5 hours before CPB.
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Among all animals, bronchoalveolar lavage fluid (BALF) collection was performed with a flexible pediatric fiberoptic
bronchoscope inserted into a wedged position in a subsegment of different lobes before CPB, 60 min afters CPB
beginning, 120 min after CPB beginning, and 180 min after CPB completion. The surfactant protein A (SP- A), total
protein, phospholipids, saturate phosphatidylcholine, phospholipid in large aggregate (LA) and in small aggregate
(SA), hemoglobin in BALF samples were tested. Results SP- A in G3 was more increased than those in G1 and
in G2 (P< 0.05). In G2, SP-A levels at CPB 120 min and post- CPB 180 min were obviously lower than that
before CPB; SP- A level at post- CPB 180 min was higher than that at CPB 120 min (P< 0.05). In G2, total
protein level at post- CPB 180 min was higher than those before CPB and at CPB 120 min (P< 0.05). Phospholipid
levels in G2 and in G3 were significantly higher than that in G1 (P< 0.05). In G2, phospholipid level at CPB 120
min was higher than others (P< 0.05). There was no significant difference of satuate phosphatidylcholine level
between every group and every time point of each group. SA/LA in G2 was significantly higher than in G1 and G3
(P< 0.05). Hemoglobin level in G2 was significantly higher than those in G1 and G3 (P<0.05). In G2, hemoglobin
levels after CPB beginning were significantly higher than before CPB. At CPB 120 min and post- CPB 180 min,
hemoglobin level were higher than that at CPB 60 min (P< 0.05).
disadvantage infection on pulmonary surfactant.

Conclusions Cardiopulmonary bypss will have
High - dose methylprednisolone can make the level of surfactant
protein A higher. High- dose methylprednisolone used before CPB can protect pulmonary surfactant.

Key words: cardiopulmonary bypass; pulmonary surfactant; surfactant protein A; methylprednisolone; Lung
injury
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1
TP) Bradford 120 min; G3 SP-A (1
(phospholipid, PL) Mason 2.2 BALF TP
(saturate phosphatidylcholine, SatPC) TP G2
BALF (40 000 x @) PS , CPB 180 min TP CPB CPB
(large aggregate, LA) 120 min
(small aggregate, SA) B,
(Hb) 2 3 BALF
14 Table 2 The change of total protein in BALF from the three
. -1
SPSS 10.0 o : b))
Group  CPB 0 min CPB 120 min  post-CPB 180 min
Gl 378.33+109.44 288.33+87.96 423.33+181.18
' ; G2 363.33+121.76 495.63+216.50  627.86+200.23 Y
) ) G3 346.00+236.52 462.00+307.01 651.67+193.12
(sphericity TP: total protein; Comparison between G1,G2 and G3: F=
test), P >0.05 sphericity assumed 1.626, P=0.224. Comparison between the three time points: F=
: P < 0.05 22.753, P<0.001. Comparison between each time point in G1, F=
Greenhouse- G 1.690, P=0.233. Comparison between each time point in G2, F=
5.320, P=0.017; a=0.05, 1) TP of post- CPB 180 min higher than of
' CPB 0 min and CPB 120 min. Comparison between each time point
; * ; in G3, F=2.627, P=0.141
=0.05 2.3 BALF PL
PL , ,
2 G2 G  PL Gl
PL ;
2.1 BALF SP-A PL
SP- A .
, G3 SP-A Gl G2 33 BALF
G2 CPB 120 min CPB 180 min Sp- A Table 3 The change of phospholipids in BALF from the three
, CPB 180 min cg TP (pnfug m-7)
Group CPBOmin CPB 60 min CPB 120 min post-CPB 180 min
1 3 BALF  SP-A Gl 38.53 53.46 46.38 62.90
Table 1 The change of SP- A in BALF from the three groups (6.29 62.89) (15.72 83.33) (25.16 58.18) (22.01 99.06)
Group CPB 0 min CPB 120 min post-CPB 180 min G2 4874 69.18 9119 7547
Gl 114+0.35 0712017 1152068 (29.90 97.48)(20.44 124.21)(42.45 493.71) (29.87 91.19)
G2 1.83+0.64 0.23+0.16" 0.68+0.27 92 G3 4rar 83.34 67.61 S8.97
G3  350+151 3.00+0 67 2 93+0.90 (23.58 83.33)(33.02 218.55)(23.58 198.11) (44.03 116.35)

BALF: bronchoalveolar lavage fluid; CPB:
bypass; SP- A: surfactant protein A, the unit expresses by integration

cardiopulmonary

of optical density of the surfactant protein A (SP-A); Comparison
between G1, G2 and G3: F=62.766, P< 0.001; a=0.05, G3 different
from G1 and G2. Comparison between the three time points: F=4.478,
P=0.049. Comparison between each time point in G1: F=3.896, P=
0.056. Comparison between each time point in G2: F=41.752, P<
0.001; 0=0.05, 1) SP- A of CPB 120 min and post- CPB 180 min lower
than of CPB 0 min, and 2) SP- A of post- CPB 180 min higher than of
CPB 120 min . Comparison between each time point in G3: F=0.418,
P=0.669

PL: phospholipids. Comparison between G1,G2 and G3: F=9.748,
P=0.001; o=0.05, PL of G2 and G3 higher than that of G1.
Comparison between the four time points: F=3.047, P =0.043.
Comparison between each time point in G1, F=1.083, P =0.386.
Comparison between each time point in G2, F=2.363, P =0.096.
Comparison between each time point in G3, F=0.833, P=0.496

2.4 BALF SatPC
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4 3 BALF  SatPC CPB 60 min CPB 120 min CPB 180 min
Table 4 The change of saturate phosphatidylcholine in BALF CPB : CPB 120 min CPB 180 min
from the three groups (parc/Hg L) CPB 60 min G3  ,CPB 180
Group CPB O min CPB 60 min CPB 120 min post- CPB 180 min min Hb
Gl 13.84 8.08 13.20 25.34
(2.54 36.00) (1.61 43.46) (5.50 29.00) (1.78 75.40) 6 3 BALF (pr/ Mg LY
G2 19.37 11.92 20.56 19.88 Table 6 The change of in BALF from the three groups
(4.72 58.85) (0.88 98.04) (5.11 95.22) (0.43 50.10) - X - -
Group CPB 0 min CPB 60 min CPB 120 min post- CPB 180 min
G3 13.74 16.80 13.39 6.21

(1.02 22.26) (3.28 58.12) (2.85 49.49)  (0.75 23.22)

SatPC: saturate phosphatidylcholine. Comparison between G1,G2
and G3: F=0.647, P=0.535. Comparison between the four time points:
F=0.214, P=0.886. Comparison between each time point in G1, F=
0.802, P=0.512. Comparison between each time point in G2, F=0.229,
P=0.875. Comparison between each time point in G3, F=0.923, P=
0.453

2.5 BALF SA/LA
SA/LA ,
, G2
Gl G3 SA/LA
5 BALF (SA/LA)

Table 5 The change of ratios of SA and LA in BALF from
the three groups

Group CPB 0 min CPB 60 min CPB 120 min post- CPB 180 min

Gl 0.13 0.22 0.14 0.14
(0.04 0.22) (0.04 0.52) (0.06 0.64) (0.06 1.20)
G2 0.21 0.20 0.27 0.27
(0.07 0.69) (0.07 1.47) (0.19 1.74) (0.11 0.99)
G3 0.09 0.27 0.14 0.15

(0.05 0.23) (0.04 0.40) (0.04 0.33) (0.07 0.85)

LA: large aggregate; SA: small aggregate. Comparison between
G1,G2 and G3: F=3.328, P=0.049; a=0.05, ratios of SA and LA in
G2 higher than in G1 and G3. Comparison between the four time
points: F=3.282, P=0.087. Comparison between each time point in
G1, F=0.594, P=0.628. Comparison between each time point in G2,
F=1.614, P=0.212. Comparison between each time point in G3, F=
0.682, P=0.576

2.6 BALF Hb
Hb , ,
G2 Hb Gl G3 Gl
Hb G2 , Hb

Gl 265 6.35 8.85 7.55
(0.00 12.20) (1.40 10.70) (5.80 26.60) (1.0 14.20)
G2 680 24.007 50.00 22 104.96 929
(2.40 12.70) (4.90 193.20) (21.50 133.20) (35.60 201.50)
G3 240 7.05 108 40.80%

(0.00 15.10) (1.10 17.40) (2.90 14.10) (18.50 81.40)

Comparison between G1, G2 and G3: F=33.479, P< 0.001; a=
0.05, Hb of G2 higher than of G1 and G3. Comparison between CPB
0 min, CPB 120 min and post- CPB 180 min, F=30.108, P< 0.001.
Comparison between CPB 0 min, CPB 120 min and post- CPB 180
min in G1, F=2.082, P=0.146. Comparison between CPB 0 min,
CPB 120 min and post- CPB 180 min in G2, F=24.958, P< 0.001;
0a=0.05, 1)Hb of CPB 60 min, CPB 120 min and post- CPB 180
min higher than of CPB 0 min; 2)CPB 120 min and post- CPB 180
min higher than of CPB 60 min, and 3)post- CPB 180 min higher
than of CPB 120 min . Comparison between CPB 0 min, CPB 120
min and post- CPB 180 min in G3, F=22.565, P< 0.001; a=0.05,
4)Hb of post- CPB 180 min higher than of others

3
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