KEREA PR G H228 HINW

Vol. 22, No. 3, June, 1989
MAlE %9 #A Alpha 1-Proteinase Inhibitor?] o]
H Z 8.4 & %
— Abstract —

Changes of Serum Levels of Alpha 1-Proteinase
Inhibitor in Pre-and Post Open Heart Sugery

Jong Hwa Jeong, M.D.", Song Myung Kim, M.D."

Extracorporeal circulation leads to functional disorder and structural damage of organs,
especially hematologic and pulmonary system, mainly by sequestration of neutrophiles and
deposition of macrophages at lung. Then, proteases are secreted, which insult vascular base-
ment membrane of pulmonary capillary and alveolar septa of the lung.

Among these, the most important protease at lung is elastase, because major component of
lung is elastin.

For prevention of lung injury, inactvators or antidotes to elastase should be necessary and
Alpha 1-Proteinase Inhibitor is the elastase inactivator.

Clinical experimental studty was carried out to investigate the immediate postoperative
change of serum Alpha 1-PI level following cardiopulmonary bypass for 20 heart cases
(congenital 16 cases, acquired 4 cases) and 10 control (subtotal gastrectomy) cases. Also
preliminary study was performed for 31 cases of open heart patients.

The results were as follows:

1. Immediate postoperative serum levels of Alpha 1-PI was significantly decreased at open
heart surgery group (P<0.005), but not decreased at control group.

2. There were no significant difference in change of serum Alpha 1-PI level between and
membrane and bubble oxygenator group.

3. There were no significant difference in changes of serum Alpha 1-PI level between CHD
and AHD.

Alpha 1-PI is consumed at lung during cardiopulmonary bypass and increase after opera-
tion conpensatedly and protect multiple organic damage especially lung.

Therefore, Alpha 1-PI can be indicator for evaluation of prevention and treatment of
pump-lung syndrome.
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Table 1. Preliminary Study Materials

Clinical cases No. of cases

Congenital heart diseases 27
Acquired heart diseases 4
Total 31

Table 2. Clinical Materials

Group Clinical Material No. of cases
Group 1 Congenital heart diseases 16
Group 11 Acquired heart diseases 4
Group III Stomach cancer, gastrectomy 10

Table 3. Age and Sex Distributions

No. Mean age Sex
of (Range)
cases (Year) Male Female
Group [ 16 477 9 7
(2—12)
Group 11 4 425 2 2
(31—52)
Group III 10 50.3 5 5
(37—62)
Total 30 16 14
2 9y 9 44
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Table 4. Disease Entities Open Heart Surgery Group

Fig. 1. MBL plate. White circle is made by precipit-
ation of serum Alpha l-Proteinase Inhibitor
and antibody.
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Group Disease Entities Operative procedures No. of cases
Congenital 16
A S D Defect Closure 1
v S D Defect Closure 11
T O F Total Correction
P S Valvotomy and Infundibulectomy 1
Acquired 4
M R M V R 1
MR&TR M V R & T V Annuloplasty 1
MSR&TR M VR & T V Annuloplasty 2




Table 5. Serum Levels of Alpha 1-Protieinase Inhibitor in Preliminary Study of Open heart Diseases

No.

Alpha 1-PI/Level (Mean£S.D.)

of (mg / dl)
cases Preop. Imm. POD#1 POD#3 POD#5 POD#9
Congenital 27 296.7 29.5* 305.3 414.2* - 450.0°
+75.90 +4766 £63.94 1+68.46 - +9.00
(14) (24) (22) %) 3
Acquired 4 405.0 206.5" 311.0 417.0 - =
+103.00 12330 +43.58 1+149.00 - -
2) 4 4) (2
Total 31 310.3 217.6° 306.2 404.7* - 450.0°
+85.39 +13.93 +2040 1+86.98 - +30.59
(16) (28) (26) (11) (3
( ): Number of tests *:P<0.005

o 310.3+85.39mg /dle]lel o] ¢ AF 217.6%
13.93mg / dI2 7ZH4stgelzl £F 1930 306.2+
20.40 mg / d12 A3 FAL5HA] F7F Hgled,
£33 3UM & 414.7186.98 mg / dI12 1A E e}
W ieh(Table 5 ¥ Fig. 2 32).
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Table 6. Comparison of Serum Levels of Alpha
1-Proteinase Inhibitor in Preoperative State

Alpha 1-PI Level
(MeantS.D.)(mg / dl)
270.3
+47.90
271.0
+72.62
2523
+34.76

No. of cases

Group [ 16
Gropu II 4

Group III 10
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Fig. 2. Serum levels of Alpha,;-Proteinase Inhibitor in
preliminary tests of open heart surgery group
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Fig. 4. Serum level of Alphal;-Proteinase Inhibitor in
different group

Table 7. Serum Levels of Alpha 1-Proteinase Inhibitor in different Group
No Alpha 1-PI Level (Mean*Mean+S.D.)
of (mg / dl)
€8%€S Preop. Imm. POD#1 POD#3 POD#5 POD#9
Group I 16 270.3 178.8* 290.0 3939 366.6* 349.8°
£47.90 +39.20 +65.12 166.92 +76.85 +72.08
Group II 4 271.0 220.5 308.5 335.0 364.0 330.0
+72.62 +50.21 162.84 +35.71 +79.65 1+42.08
Group III 10 252.3 230.0 378.0° 468.0* 415.4* 413.0*
+34.76 +44.88 +58.23 +91.99 +119.74 +68.31
*: P<0.005
Table 8. Serum Levels of Alpha 1-Proteinase Inhibitor in different Group
No Alpha 1-PI Level (Meant*MeantS.D)
of (mg / dl)
cases Preop. Imm. POD#1 POD#3 POD#5 POD#9
Group I+11 20 270.5 187.1* 293.7 382.1* 366.0* 345.9°
+53.82 1+44.85 +65.09 +66.27 +77.49 +67.60
Group II 10 252.3 230.0 378.0* 468.0* 415.4* 413.0°
+34.76 +44.88 +58.23 +91.99 +119.74 +68.31
*. P<0.005
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Fig. 5. Serum levels of Alpha;-Proteinase Inhibitor it
open heart surgery and control group
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Fig. 6. Serum levels of Alpha,-Proteinase Inhibitor
between membrane and bubble oxygenators in
open heart surgery group
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Table 9. Comparison of Serum Leves of Alpha 1-Proteinase Inhibitor between Membrane and Bubble oxygenator

in Open Heart Surgery

Alpha 1-PI Level (MeantMean+S.D.)

Oxygenator o?. (mg / dl)
cases Preop. Imm. POD#1 POD#3 POD#5 POD#9
Membrane 16 275.2 187.6° 302.0 387.0° 375.7* 349.1°
+58.89 +49.83  +68.29 +72.74 +78.88 +71.01
Bubble 4 2515 185.0 260.5 362.5° 332.0* 341.5°
+12.76 +11.18  +3395 +17.85 12542 +39.83
* P<0.005
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Table 10. Serum Levels of Alpha 1-Proteinase Inhibitor of Heart Disease Patients

Alpha 1-PI Level(Mean®S.D.)(mg /dl)

Preop. Imm. POD#1 POD#3 POD#5 POD#9
Preliminary 310.3 217.6* 306.2 414.7° ~ 450.0*
study +85.39 14447 +60.89 186.98 - +30.59
Experimental 2705 187.1* 293.7 382.1* 366.0° 345.9%
study 53.82 +44.86 165.09 +66.27 +77.49 +67.60
* P<0.005 #:P<0.001
s == 29 H3tE B Al 288. 1472, 4 mg / dloll 4 %
® preliminary - A F
& - 2 Foll & 204.91+47. 1 mg / dI2 434}, &%
|- o 1905 & 300.7+63.06 mg / dIZ 7457 A 25l
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i t}(Table 11 ¥ Fig. 8 #&).
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< REP M. POD¥1 FOD#3 FODFS POD#S FAEH L A A FAAY i ok Tae
2] Alpha 1-P1#] 9] €A wgt £32 S &
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Fig. 7. Serum levels of Alpha;-Ptorienase Inhibitor in

open heart surgery group
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Table 11. Serum Levels of Alpha 1-Protieinase Inhibitor between Congenitaland Acquired Heartdiseasesin
Preliminary Study of Open heart diseaseds
No. Alpha 1-PI L evel (Mean+ S.D))
of (mg / dl)
€8¢ Preop. Imm. POD#1  POD#3  POD#5 POD#9
Congenital 43 282.6 203.2* 298.8 401.2* 366.6* 365.6"
+62.44 14826 +64.63 +67.19 1+76.85 +76.55
(30) (40) (38) (25) (16} 19)
Acquired 8 282.0 213.5* 309.8 362.3 364.0% 3305%#
+113.05 +39.76 £54.09 +98.71 +79.65 +42.08
(6) (8) 8) (6) ' (4) 4)
Total 51 288.1 204.9* 300.7 393.7° 366.0* 359.5*
+72.40 +47.10 +£63.06 +75.91 +77.49 +72.97
(36) (48) (46) 3D (16) (23)

(' ): Number of tests *P<0.005 #: P<0.05
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Fig. 8. Serum levels of Alpha,-Proteinase Inhibitor of
all open heart surgery group
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