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Changes of Plasma Immunoglobulins and
Complements after Extracorporeal Circulation

C.J. Lee M.D.", S.J. Chung M.D.", S.H. Chin, M.D.",
S.W. Kim, M.D.*, J.J. Kim, M.D.™

The exposure of blood to foreign materials can cause the denaturation of plasma protein
components such as immunoglobulins and complements. And those phenomena increase the
morbidity and mortality after intracardiac operations through the cardiopulmonary bypass.

From April, 1987 to September, 1987, we had observed the serial changes of plasma total
protein IgG, IgA, IgM, complements(Cs, C,) in bubble oxygenator group(n=>5) and membrane

oxygenator group(n=>5). Statistically significant difference between two groups were present in

total protein and C3.

We conclude that using membrane oxygenator in long extracorporeal circulation can reduce

the activation of alternative pathway of complement system, and which can reduce post-perfu-

sion complications of the lung though we can't prove it in mass populations.
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Table 1. Patient Distribution
Bubble Membrane Total
Male Female Male Female ota
Cong. Heart 1 1 3 7
Acqu. Heart 0 1 0 3
Total 1 4 2 3 10
Age, Median(Range): 10(2-51) yrs.
Table 2. Changes in Bubble Oxygenator Median(Range)
total globulin IgG IgA IgM Cs Cs
protein
gm/dl gm/l1 gm/l1 gm/1 gm/1 gm/1
gm/dl
pre-op 7.2 2.3 17.6 2.10 2.43 1.11 0.29
value (6.9-7.9) (2.0-2.9) (11.3-19.0) (0.56-3.43) (1.84-2.90) (0.67-1.20) (0.17-0.38)
pump 4.8* 1.8% 11.3* 2.00 1.52 0.53* 0.17*
off (3.5-5.6) (1.2-2.3) (7.0-14.3) (0.83-3.80) (0.71-3.19) (0.43-0.63) (0.16-0.29)
1 hr 51%* 20* 11.9 2.10 1.38 0.63* 0.19*
(4.1-5.7) (1.3-2.1) (7.0-15.6) (1.01-3.93) (0.90-3.39) (0.43-0.67) (0.11-0.27)
2 hrs. 5.4%* 2.0* 12.5 2.20 1.45 0.56* 0.19
(4.8-6.3) (1.6-2.2) (7.5-19.7) (1.18-4.19) (1.03-3.49) (0.46-0.67) (0.12-0.33)
3 hrs. 57* 2.1* 12,5 2.31 1.45 0.63* 0.19*
(4.9-6.9) (1.5-2.1) (7521.1)  (1.184.19) (1.03-319) (0.56-0.82)  (0.11-0.26)
24 hrs. 65* 25 13.7 2.20 1.76 0.70* 0.23
(4.9-7.0) (1.4-2.7) (8.6-15.6) (1.18-4.32) (0.96-2.90) (0.56-0.78) (0.17-0.29)
7 days 7.1 33 17.6 2.96 3.49 1.07* 0.42
(6.8-7.7) (2.6-3.5) (11.3-21.1) (1.26-6.34) (2.60-4.83) (0.78-1.16) (0.36-0.58)

* Statistically sifnificant p<0.05
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Table 3. Changes in Membrane Oxygenator Median(Range)
total globulin IgG IgA IgM Cs Ca
protein
gm/dl gm/1 gm/! gm/1 gm/1 gm/1
gm/dl
pre-op 6.6 2.3 12,5 2.10 1.52 0.74 0.38
value (6.2-8.5) (2.0-4.3) (8.6-35.9) (0.42-343)  (0.77-2.17)  (0.71-0.90)  (0.27-0.60)
pump 4.7* 1.4* 6.5% 1.26 1.03* 0.46* 0.19*
off (4.2-5.9) (1.4-2.6) (4.2-20.4) (0.42-1.81)  (0.48-1.23)  (0.40-0.63)  (0.17-0.29)
1 hr. 6.1* 1.7* 8.0 1.53 1.23 0.60* 0.19*
(5.3-6.6) (1.3-2.9) (6.0-22.6) (0.49-2.00)  (0.65-1.60)  (0.53-0.74)  (0.18-0.33)
2 hrs. 6.6 1.8* 86 1.71 1.45 0.70 0.22*
(6.2-6.7) (1.8-2.7) (6.5-24.9) (0.63-2.31)  (0.65-1.68)  (0.56-0.74)  (0.19-0.33)
3 hrs. 6.7 2.0 9.6 1.81 145 0.71* 0.22*
(6.0-6.9) (1.8-2.8) (7.5-25.7) (0.70-3.09)  (0.96-1.84)  (0.60-0.78)  (0.21-0.34)
24 hrs. 6.4 2.1 10.2 1.81 1.45 0.78 0.27
(5.6-7.4) (2.0-3.2) (6.5-26.5)  (0.63-252)  (0.83-1.92)  (0.74-0.94)  (0.24-0.40)
7 days 6.9 2.8 11.3 2.31 3.39 1.08 0.48
(6.7-7.2) (2.6-3.4) (9.8-22.6) (0.65-2.96)  (1.52-3.92) (0.63-1.25)  (0.38-0.69)

* Statistically sifnificant p<0.05

— 615 —



144
172 *
C,
10
o8| * * *
os| ) \
odr- .[ c‘
. P
S N — i
Contlrol Pumpof lhr 2hr 3hr 24hr 7 days
Fig. 2. Changes of Complements C3 and C4 with
Bubble Oxygenator
*: Statistically significant(P<0.05)
gn/l
140
.
1.2
’Ca ’
1.0
- 1
o.cr- . :
P2y L
o
. 1—‘[/1
o.z)- "
Control Pumpoff lhr 2hr 3hr 24hr 7 days
Fig. 3. Changes of Complements C; and C,
with Membrane Oxygenator
*: Statistically significant(P<0.05)
2| ot BE F 1476l 244070 Afolol & fol

sl & Rk &, walAS @Y Aze) B4}

=
i dofun 98¢ & 4+ Agrh

150

50

1. L L 1

24hr

s
Control Pumpoff lhr 2hr 3hr

7 days

Fig. 4. Changes of Total Protein
O-C: Bubble Oxygenator
®-®: Membrane Oxygenator

*. Statistically significant(P<0.05)

so

L . \

.

Pumpof £ lhr 2hr 3br

Fig. 5.

" ‘
Control 24hr 7 days

Changes of Complement Cg
O-0: Bubble Oxygenator

®-@: Membrane Oxygenator

*: Statistically significant(P<0.05)

B b 2o

°1 u] ®oEEha gl eIl

=] ‘:H iﬂ' 05‘ 801:

196111 William H. Lee 5'%o] 7 Al 4lol] &odo]

A4S E Tate A WA a4 Foll WY



T FooldE ¥
debz kot
197146l =2 vl FAAH o2 @AW Hormonedt
Enzyme®) W&, do Z1nqixte] Hy, =2l
219 sty 9 walA e E43} 5 A L3t
ek ol wb L) WPl kel Aol
2 &) ArzFFF7F Uncoupling® o] 22 T2 14 TX R
Ze)w 4 Jebge}l, o)l =zl A W Immunoglo-
bulin®] 74 ¥ WH3o] oA H 3 olol|u}-& B A 2
437 dojbnl, HaAlA S BAsE Yobx
o] AEHT vtk

A5 =2 W3 w Immunoglobuline] B.aA19] 24
3toll AFEAHE 283

A 1012 galo] Q1 ZAREL A F7)ok FEF
024 HaAAL HYA 2o B4} e e 1
9l 753 71Axl 22 Heparin-Protamine Complex
7t fele] 75 81 T A28 ¥4 Hslol
ozt EAo] BAIAS VA3 AR ke Hol b,

& zoebA Hol, =& olol
P Fol AN e oW +

Table 4. Scheme of Complement Activation Pathway
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