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The Changes of the Plasma Protein and the Complements

(Cs;, C.) after Open Heart Surgery

C.H. Nam, M.D.*, Y.C. Cho, M.D.*, J.K. Koh, M.D.*, C.H. Kang, M.D.*,

W.S. Ahn, M.D.*, CS. Lee, M.D.*, K. Rho, M.D.*

and K.R. Lee, M.D.*

The extracorporeal circulation has been much improved recently, but has yet much complex problems such

as the protein denaturation and the activation of the complement system by the exposure of the blood to the

foreign surface, which may result in such as the postperfusion syndrome.

We studied the changes of the plasma protein fractions by the electrophoresis and the complement con-

sumption (C,,
1986 to Aug. 31, 1986.

The results were summarized as follows:

C.) by the immunadiffusion method in the patients undergoing cardiac operation from Mar. 1,

1. y-globulin fraction was decreased (p<0.02 by paired t test, N=25), but a,-globulin was increased (p<0.001

by paired t test, N=25) after operation.

2. C,, Cq were significantly reduced (p<0.001 by paired t test, N=14) postoperatively and normalized from 24

hours after operation.

3. The consumption of C,, C, had significant linear correlation (correlation coefficient r=0.97) and C, was more

markedly reduced comparing with C,, which probably means the complement activation by classical pathway

in our bubble oxygenator group.
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Table 1. Clinical Materials
P. Electrophoresis Complement (C;, C,)

CHD 23 12

AHD 2 2

Total 25 14

CHD : congenital heart disease
AHD: acquired heart disease
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Table 2. Changes of Protein Electrophoresis*

Pre-op. POD 1 POD 7
Total (gm%) 6.65+0.49 5.92+0.36 6.03+0.45
Albumin (%) 50.18+7.94 53.414+1.25 49.76 +6.60
a (%) 2.80+1.02 4.37+1.25** 4.60+1.31
az (%) 11.93+3.43 9.92+3.16 12.69+3.14
Beta (%) 13.70+2.53 13.44+2.16 15.50+2.54

Gamma (%) 21.40+4.74 18.85+3.88*** 17.34+3.19

* Mean + Standard Deviation
** p<0.001 by paired t test, n=25
*** p<0.02 by paired t test, n=25
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Fig. 1. The changes of the protein electrophoresis during
pre and postoperative courses.
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Fig. 2. The changes of C3 and C4 during pre and
postoperative periods.

Table 3. Changes of Serum Complement C3 and C4*

Preop 1hr 2 hrs 3 hrs POD 1 POD 7
C3 (mg%) 78.99 59.71** 58.88 60.92 73.69 100.92
+24.64 + 8.35 + 8.12 +11.04 +12.68 +16.03
C4 41.79 19.83*** 18.21 18.23 27.84 52.87
+13.92 + 3.79 + 4.03 + 4.34 + 9.29 + 12.90

* Mean + Standard Deviation

** p<0.001 by paired t test, n=14
*** p<0.001 by paired t test, n=14
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Fig. 3. Relationship between C3 and C4, including correla-
tion coefficient and regression equation.
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Fig. 4. Abbreviated scheme of complement activation
pathways.
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