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— Abstract —

Effect of Albumin Administration on Erythrocyte Crenation
in Patients Undergoing Extracoreal Circulation

— A Report of 8 Case —

Kyung Soo Cho, M.D.", Kyu Seok Cho, M.D.", Joo Chul Park, M.D.”,
Seh Young Yoo, M.D."

The Free fatty acid(FFA) induced assive erythrocyte crenation has been reported in patients
undergoing extracorporeal circulation(ECC), suggesting that the crenated cells impair microcir-
culatory flow and tissue oxygenation durign and after the operation. Effect of albumin adminis-
tration on erythrocyte crenation was examined in 24patients undergoing open heart surgery at
the department of Thoracic and Cardiovascular Surgery in the Kyung Hee University Medical
Center Between January, 1989 and August, 1989 : 8 patients of 24 patients (group A) were given
50 gm albumin, another 8 patients of 24 patients (group B) were g en 25 gm of albumin and
the other 8 patients of 24 patients(group C) were not given any albumin as a part of the
priming solution. Erythrocyte crenation was almost completely prevented in the patients given
50 gm albumin. Crenated erythrocytes durging ECC were 3.620.4 % (mean+SD) of all
erythrocytes and 3.130.6 % after ECC.

This was significantly lower than in patients without albumin administration (64.2249.5%
during ECC and 28.7£1.9 % after ECC). But the effect was less striking in the patients given
25 gm albumin, 37.8412.0 % durigng ECC and 27.8+3.9 % after ECC. Maintaining an adequ-
ate level of plasma albumin is important in preventing erythrocyte crenation durigng ECC,
improving microcirculatory flow in patients undergoing open heart surgery.
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Table 1. The correlation between added albumin to the primary volume for extracorporeal circulation and the

proportion of crenated erythrocytes

Proportion of crenated cells of total erythrocytes(%)

EC with 50gm EC with 25gm EC without

albumim albumin albumin

(n=8) (n=28) (n=8)
Before EC 22403 16+1.1 1.34£0.6
During EC 3.6+0.4f 37.84+12.04 64.249.5¢
After EC 3.140.6e 27.8%39 28.7+£1.9b, d

ap<0.05, bp<0.005, ¢p<0.001 versus before EC,

d<0.001 versus during EC, and €p<0.005, f5<0.001 versus without albumin.

EC=extracorporeal circulation. Mean=® SD(range)
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Table 2. The correlation between added albumin to the primary volume for extracorporeal circulation and plasma FFA
to albumin molar ratio

FFA/albumin molar ratio

EC with 50 gm EC with 25gm EC without

albumim albumin albumin

(n=8) (n=38) (n=8)
Before EC 25+0.3 27403 25401
During EC 2.3+0.2a g h 3.440.2b 4.5+0.3dc
After EC 1.740.2¢. e g h 2740238 € 28.7+1.9a f

ap<0.05, bp<0.02, cp<0.01. dp<0.001 versus before EC.
€p<0.05, f5<0.01 versus during EC, €p<0.05. versus without albumin. hp<0.05. versus with 25 gm albumin.
EC=extracorporeal circulation. Mean  SD(range)

& ! i R i i HR
a) before operation b) 30 min of perfusion c) end of the pefusion

Crenated cells were classified using the criteria of Bessis; Typical appearance of cells in each class
are Shown: (a) discocyte (b) echinocyte | (c) echinocyte Il (d) spheroechinocyte 1

Fig. 1. Group A: Extracorporeal Circulation with 50 gm albumin.
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e ‘.

a) before operation b) 30 min of perfusion c) end of the pefusion

Fig. 2. Group B: Extracorporeal Circulation with 25 gm albumin.
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a) before operation

b) 30 min of perfusion

c) end of the pefusion

Fig. 3. Group C: Extracorporeal Circulation without albumin.

100

<

Q

p=1

o

2

[7]

b

Q

] 50

1=}

3

ol

§ M

& 01 Ee]

group A group B group C
*group A ; EC with 50gm albumin ¥ EEEE] Before EC
group B ; EC with 25gm albumin | During EC
group C ; EC without albumin | | After EC
*=* F Mean+SD
Fig. 4. Proportion of crenated RBC
nation 4| ZLep ™1 FFAS] oke] Frpells ol R

A o) =8k sz ol AREdhe el stal
lipase s gh44 k41 & 2Fe} Triglyceride @
AE FelA)z|an, ek gl

i

o] lipoprotein
%6 FF-

H

Linsulin$- A &)%) o

shab A ks 2] % ufdal 58 S ok4l A FFAZE 50}

R IR - R - L

EgF FFA® ofo] ksl A3 72 crenation®]

Fobslebs 29 ) Al 93k 5 FFAZ9|

: ’}O*I LL’rlf]» 213 -2] crenation®] 2w oA 5 oFEk=
TEb(2) FFAZE ghas eb-mlol® 4 28k crenated

‘—1%’?’4 cha] Ak dad e e 2 skslghel
P

cholamine}t glucagon®] 4] 5] 27

7F AR (]

o Bt g (3 %A R A FEAS 4
& 72| crenationo] Slo]ukritiis el wheds :' o) e},
ol 718t FFA+ 8 79] crenation® {43k utb

ofiful A T8 Bl HarshA] slod el e | 5 4

ela 7l 4hsh F4 o

' alsf Catecholaminest glucagono] ~-v| %3l cate-

(Deformability )-&
g Wy o] 2k4rEelol #e37k Disc %EH% o] Fof
e B d s Fel A4 AL -Fube A ol @
Well FFAZF 57Fsls B4

abol Hpddal AaRd DS FusA e
& d

4 W9 FFA® A4 oge & A4, 2

7b A A '7\_!.D‘—3‘ 7.8,9)'
ul

I

201.

Fol detd = -39 FFA2 A 74%% 2] 515 =l
)

ol = gl q sl Aal ol 7lelsl FFA o] £&¢ A
shrk flalolwba 4 Aslel, ofoll A gke] hRalg
H

=
A 914 Falolel A 7kekn el FEAS ohyals)
Aapsta) & FFAZE Fof o) 2 claf FFAZ 4

9] lipid phasedll e o® 455 £ 7 o+ 29

of J-& 3k lO* ol ¢Hnlg 50 gm A kar el 4
= A2 F3E 5 A3 72| crenation P E7F 3.610. 4
% (i + Ead ), A 953 Tell 3.140.6 %2

7] 2hd sk (renatmnol Al s 9l sha)ul ora
ulg A bshR okl Foll A= Al o ea Fol 4.5+0.
3, delaEt £ob 2,940,282 Fvrak A a)b vl ghels
A9 oF 4= glaiv), el S 25 gm A HEF At 50

gme A 7heE 792 2ol 25 gmE A bk Toll A =
A&l 7 crenation FXvF 37.8+12.0
7} 27.8+3.9 %i oLL, 5 AT

S A skl vk 50 gmE F F R e T
3] crenationd A b4 = FEsbdcl. 2 PR 9
TgF ol WAk el tRale] 558 wA f26)
ojokut 48 12| crenation$ WFX| & F ooy 47

= e},

9%, Al l-Tat

2] crenation-a-

- 925 —



V. & =
1989u] 149 4-8] 1989w 8U7k=| 7 5 oh &t & zho)
T 5 el o dAsted AAlEE YR
B2} £ 240 °‘41 F-2ste] 53 Aol A9
T3 FA Ao WHr-S 50 gm H 7 F(AFE, n=8)
2 25 gm A7} F(BE, n=8), —J%‘L% A 7HaA
%4 F(CE, n=8)22 ¥o| 2l 9%

3
223 Foll A2 A" S A3 sk 4%

A5k} crenation?] A E-§ gob¥ 3 E3}
FASl &Hulz g ZAsted 29 dheku]Z oopr

ek,

1. HEF9| crenation T

ATl A= AYF3t Aol = A-E T2 crena-
tion ¥ &o] 2.2+0.3 % A £33 Foll= 3.6+0.4
%, #HEs Foll= 3.110.6 %o]lQi BEolA:
A3 Ao] 1,6+1.1 %, A 9E3 Fo) 37.8%12.

0%, AATH T 27.843.9% olom Cioll4
= ATt Ao) 1.3+0.6 %, A F3k 50| 64.24
9.5 %, =<3t ifr% 28.7+£1.9 %ol ¢t

Ao} FFA /YR 019 ctak|

Aol ol A w53 Aol & @A FFA /9
el oebekule 2.540.3, Q5% Tl e 2.340.2,
A 2w Bl A& A9

43 Toll = 1.7+0.20)
2} £ 2.710.3, Al Y3 Fol| = 3.740.2, A

_i‘ L 5N

A3 Foll = 2.710.20] 90 vh. el CFoll A= A
93k Aol 2.54+0.1, A Y3t FL 4.540.3, 9]
=

3t BollE 2.940.20] % o

REFERENCES

1. Bessis M. Red cell shapes: an illustrated classifica-

- 926 —

10.

11.

12.

. Boberg ]J.,

tion and its rationale. Nouv Red Fr Hemat 12:721,
1972.

and Carlson LA.. Determination of
Heparin-Induced Lipoprotein Lipase Activity in
Human Plasma. Clin. Chim. Acta 10:420, 1964.

. Braasch D. Red cell defomability and capillary

blood flow. Physiol Rev 51:679, 1971.
Deuticke B. Transformation and restoration of
biconcaveshape of human erythrocytes induced by
amphiphilic agents and changes of inoic environ-

ment. Biochim Biophys Acta 163:494, 1968.

. Ekestrom S., Lal Koul B., Sonnenfeld T. Decreased

red cell deformability following open-heart surgery.
Scand J Thorac Cardiovasc Surg 17:41, 1983.

. Hahn PF. Abolishment of Alimentary Lipemia Fol-

lowing Injection of Heparin. Science 98:19, 1943.

. Kamada T. McMillan DE., Sternlieb J].. Bjork

VO., Otsuji S. FFA-induced erythrocyte crenation
in the patients undergoing extracorporeal circula-
tion. Lancet 2:818, 1987.

. Kamada T., McMillan DE., Sternliep Jj. Albumin

prevents erythrocyte crenation in patients under-
going extracorporeal circulation. Scand ] Thorac
Cardiovasc Surg 22:155, 1988.

. Leblond P. The discocyte-echinocyte transforma-

tion of the human red cell: deformability character-
istics. Nouv Rev Fr Hemat 12:815, 1972.

Spector A. Metabolism of free fatty acid. Progr
Biochem Pharmacol 6:130, 1971.

Yikota H., kawashima Y., Takao T., Hashimoto S.,
Manabe H. Carbohydrate and lipid metabolism in
open-heart surgery. J Thorac cardiovasc Surg
73:543, 1977

Young JA.. Lichtman MA., Cohen J. Reduced red
cell 2, 3 diphosphoglycerate and adenosine triphos-
phage, hypophosphatemia, and increased hemoglo-
bin-oxygen affinity after cardiac surgery. Circula-
tion 511:1313, 1973.



