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=Abstract=
Effects of modified ultrafiltration at cardiopulmonary
bypass animal experiment.

Jae Jin Han, M.D.¥, Tag Hee Won, M.D.*, Seony Soo Park, M.Dr**

Background: Modified ultrafiltration performed in a short time after ceasing the cardio-
pulmonary bypass has been known to lessen the adverse effects of extracorporeal circulation,
e.g. tissue edema and inflammatory reaction. Considering the pulmonary injury caused by
activated leukocyte after CPB, we tried to evalpaie the modified ultrafiltration effects,
especially to the lung tissues in animal experiments using CPB. Material and Method: In
the orthotopic heart transplantation experiments using 16 pairs of mongrel dogs weighing 15
to 22 Kg(mean 16.5=0.5), we divided them into the conventional CPB group and the
modified ultrafiltration group, which was petformed for 10 to 15 minutes immediately after
the CPB- off through the circuit composed by arterial cannula-> Roller pump with Amicon
Diafilter-> right atrial cannula. Blood sampling and Jung biopsy were petformed before
siarting the CPB, after ceasing the CPB and after modified ultrafiltration(for the control
group, 10~ 15 minutes after CPB-off). We monitored the systemic arterial, right atrial and
left atrial pressare and measured the gas analysis, hemoglobin concentration, hematocrit,
leukocyte counts, platelet counts, serum protein and albumin concentration, water content of
the biopsied lung(freeze drying method). The light and electronic microscopic findings were
compared for the effects of CPB and modified ultrafiltration. Result: The changes in the
hemoglobin level during pre-CPB, CPB-off, and modified ultrafiltration were 103X 1.7, 6.3
+ 1.7, 8328 mg/dl, respectively.(P=0.0078, 0.01i7) The serum concentrations of proteins
were 4.3=09, 3.115, 41+1.6 mg/dl, and of albumin were 1.90.5, 1.4+0.7, 1.8=0.8
mg/fdl, showing significant increases after the modified ultrafiltration respectively.(P=0.0280,
0.0277) Water content changes of the lung were 75.11£8.6%, 82.8+£6.0%, 77.88% in the
ultrafiltration group and 74.71t49%, 82.1159%, 823X51% in the confrol group.
Ultrastructural  studies showed drastic decrease of CPB-caused edematous change at the
endothelial fused basement membranes and mitochondria after the modified ultrafiltration.
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However, the destructive findings of mitochondrial christac and membrane seemed to be
intensified. The endoplasmic reticular expansion and vacuolar change in its cytoplasm also
seemed to be aggrevated. The leukocyte count increased after CPB, and its degenerative
change and degranulation increased after CPB and after the modified ultrafiltration.
Conclusion: Modified ultrafiltration showed eftective recovery of blood hemoglobin and
serum protein level after CPB and a drastic decrease of edema in the ultrastructural
pulmonary tissue.

{Korean J Thorac Cardiovasc Surg 1999:32:874-82)
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Table 1. Body weighl, Operation, Hemodynamic detalls.

Control MUFﬁ

group(N=8) group(N=8)
-Botly weight{Kg) le4=14 156%+03 NS
CPB Tune{Minutes) 1230118 1267137 NS
Tolal jschemic time(Minutes) 177.014.8 164.0:E81 NS

P-value

Right amal pressure(mmBg)

66+12 NS
CPB- off 46207
withoulfwith MUF 541t05 58+0.7 NS
Left atrial pressure(mmHBg) _ ‘ _
3.61.07 73=1 NS
CPRB-ofl !
wilhout/with MUF 5207 70108 NS

CPB; Cardio puimenary bypass, MUF: modified Uuitrafietration
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Fig. 2 Hemoglobin concenlralion immediately after Cardio—
pulmonary bypass(CPB! and 15 minules later with and
wilhout modified ultrafiltrationtMUF).

* 5 p<0.05 vs. Pre~CPB, # : p<0.05 vs, CPB-0ff
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Fig. 3 Water content In the lung blopsy immediately aflar
cardicpulmonary bypass(CPB) and 15 minuies later later with
and without modified ultrafilirationiMUF)

Table 2. Microscopic companson of pre-pumn.  post-
pump, and post-modified ulirafiftration

pre-CPB post-CPB post-MUF
Endothelial celi
Swelling Q +++ +
Vascular
: G ++ — k=t
degeneration
BM swelling 0 +++ + -0
Membranous
pneurnocyte
Swelling 0 0~ + 0~ —~
Yascular
0~ + —~+ =~ +

degeneration
Granular pneumocyte

Mitochondria

Swilling 0 b~ — L 0~ +
Christae destructive
0 O~+ +r~+ -+
change
Membranous
i 0 0 R IR
destruction
Cytoplasm
ER dispensions 0 ++ ++~+++
Vacuolization 0 Y SN S
PMN
Inciement of number 0 - + +-~++ Wb
Disintegration 0 4+~ 4+ 4+
Degramulation 0 e b NS

O:irarely abserved, +; infrequently or mildly observed ++;
some or moderately observed, +++ & frequently or severely
ohserved, BM; basement membrane, ER, endoplasmic
reticulumn, PMN; poiymorphonuclear leukocyle

— 877 —



Al 4

AleHjo|T A AEE

o
=2
R
1a
I-L'L
ogk
B
2
=t
T
el
Of
1o
Fof
_‘?_

Fig. 4 Prepump lung biopsy specimenstH&E 14,400}

E: Endothelal cell, MP; Membranous pneumocyte, Ri Red
blood cell,

The space ndicated by the arrow — «— .
memkbrang.
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Fig. 5 Post-pump lung biopsy spscimens.(H&E 14,400,

Box: H&E 56,000
The fused basement membrana space indicated by the

arrows, was eXpanded compared to the Fig. 4. The
endcthelal cell shows lhe swelling of cyloplasm(+) and
mitechondna(hM).
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Fig. 6. Post-modified ullrahltration lung biopsy specimens.
(A, HRE %4,400. B, H&E »27.000)

A, The expension of fused basement membrane space
indicated by lhe arrows] and the sweling of cytoplasmi:)

were lessened. compared to the Fig. 5.
B, The destructive change of mitcchondnalM) and marked

swelling and vacuolation of endoplasmic reticulum(ER).
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