A9 aa 4152 A4s
The Seoul Journal of Medicine
Vol. 15, No.4, December, 1974

2R AR B3 pis

Experimental study on extracorporeal liver perfusion in dogs with hepatic failure
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Fig. 1. Diagram of extracorporeal liver perfusion.
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SGPT = MeafErsel 689+199.8 unit, 605 ol
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Table 1. Various findings during liver perfusion in group L

Liver blood flow . . '
(ml/gm, liver/min) Liver wt. (gm) Bile flow pH _ BP B
rJ%;lmatl 15 ‘ 20 l 60 l II_‘?& pre- ‘ post- ‘ % ml/2 hrs / mmHg
1 0.55 | 0.55 | 0.68 | 0.65 | 280 | 342 22 3.8
2 0.60 0.65 0.75 0.70 345 390 13 4.5
3 0.50 | 0.50 | 0.65 | 0.60 | 265 | 320 21 42 | maintained | maintained
4 0.65 | 0.67 | 0.77 | 0.72 | 345 | 39 13 45 |pasr45| 155~125
5 0.55 | 0.58 | 0.62 | 0.58 | 285 | 365 28 3.6 systolic
6 0.60 | 0.67 { 0.70 | 0.68 | 320 | 382 19 40
7 0.65 | 0.70 | 0.74 | o.72 | 32 | 395 12 5.6
Mean | 0.50 | 0.69 | 0.71 | 0.66 | 313 | 369 | 183 43 | |
SD | 0.06 | 0.07 | 0.06 | 0.06 | 3.8 | 285 | 592 0.66 | |
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Table 2. Serum bilirubin levels during liver perfusion

in group I
" Perfusion tinle'
Animal No, Fre- *On | Gomin | 120min
1 7.80% | 5.72 3.10 2. 46
2 7.7 5.40 3.05 2. 26
3 6.57 4.7 2.58 2.06
4 4.45 3.38 1. 74 1.25
5 7.38 5.25 3.05 2.55
6 10. 25 7.26 4.12 2.62
7 5.50 4.14 2.46 1.50
Mean 7.10 5.13 2. 87 2.10
S.D. 1.86 1.26 0.73 } 0.53
P S S

* On.perfusion, dilution occured from transfusion
and priming on perfusion system.

b EFsA $eH(P>0.08) (32 B 3.

7. I alkaline phosphatase

F 49 B 404 Rulel zre] ERAIER 108.4
+40.9 unit, 605 #dl 91.0+35. 7 unit, 2EFiIHe =
§2.81+28.4 unit &4 EF WAE 2y eH(P>0.05).

8. Imf ammonia
% 5 M 5olA4 EAi=vls} zrol WHiia() Mol 158.9

Table 3. Serum SGPT and SGOT levels during liver perfusion in group L

mg %
[ A
6l ™\
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| b
1 H [l
on 60 120 min,
Fig. ©. Serum bilirubin levels during liver perfusion.

+29.8542%, 3050l 04. 7-+12. Tlpg%, 607 el 78.2
+0.40pe%, W5l = 74. 207 89pg% 2 A MR
o BEFER MAE 29 (P <0.0D).

9. BSP ft#Es

BSP & M& kg ¥ Smg % IES el 45059
Pett B AR EHERT  4rer 46114 29.0
+4.97% retention o]l  #Widrel iz 12.042.06%
retention © = FiHsl #Ee] M4 2 ¥.5=H(P <0.01)
(% 6).

10. m REH % albumin
THe] 4l 4 &R 2 albumin & 6.22-40. 34

120min

Perfusion time Pre— On } Gomin !

S . ! | =

Animals No. SGPT | SGOT | SGPT | SGOT | SGPT | SGOT | SGPT | SGOT
1 g5t | 418 695 345 695 267 620 280

2 590 382 520 307 487 305 572 291

3 485 247 417 204 405 217 105 | 208

4 1076 672 886 515 814 472 827 485

5 933 516 847 423 849 408 847 402

6 1276 475 915 316 887 315 924 342

7 650 380 540 290 543 296 595 309
Mean | e | aa | s | 33 669 | 32 687 331
S.D | 2832 | 1200 | 108 | 01 | 1872 | 863 | 1786 | 904

* unit,
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Fig. 3. Serum SGPT and SGOT levels during liver
perfusion,

Table 4. Serum alkaline phosphatase levels during
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Fig. 4. Serum alkaline phosphatase during liver
perfusion.

Table 5. Blood ammonia levels during liver perfusion

liver perfusion in group L in group I
Perfusion time! ] ] Perfusion|
Animal No. Pre- On | 60min | 120min Animal timel o | On |30min | 60min|120min
No.
1 205.0% 165.7 | 140.4 | 121.6
1 185.0% 165.7 | 95.3| 5.5 70.4
2 165.7 | 120.5 98.5 92.5
2 205.6 | 192.4 | 8.5 | 80.7 1 80.2
3 132.5 | 102.5 90.7 86.5
3 174.5 | 157.5 1 108.7 | 87.5| 5.2
4 108.8 90.2 85.6 79.5
4 189.7 | 168.0 | 97.2| 74.9| 685
5 87.6 57.1 44. 4 44.0
5 159.3 | 130.5 | 85.5| 70.7| 70.5
6 187.4 | 154.0 | 127.4 | 107.0
6 216.5 | 185.9 | 112.7 | 92.4| 88.7
7 78.0 69.0 50. 0 48.6
7 147.4} 112.0 | 78.1| 65.5! 65.5
Mean 140.7 | 108.4 91.0 82.8
Mean 179.7 1 168.9 | 94.7 | 78.2| 742
S.D. 45.9 40.9 35.9 28.4
S.D 42.48 [ 29.85 | 12.71 | 9.40; 7.89
* Bodansky unit.
* pg%.

gm% o 2.84+0.24gm% oGl MIFER %R 10H#
M A 6.10+0.39gm% 9 2.3310.09gm% 24 #E
pEe Felvk @byl glo abbumin & EEYR WA
E 14 cH(P<0.05).

v PR % #EaE 2 albumin® £ 7
A A wike] FEq Mit-l ¢ (P>0.05).

11. WHRE WHFel AaBARR

W% WA BBRFRS BE] B R Ko
FohEdl A MRMEHE #EAREET BN 2
2=4ife) mobilization & melvh. z# HAHez
F el #igs & Rr7sol AT FHles) ks =
e ¥ 4 gt (H 6).
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Table 6. BSP retention, pre- and during liver per-
fusion in group .

Animal No. 5 6 7 8 |Mean| S.D.
|
Pre- 23* 1 32 27 H 29 4.97
During 12 15 10 12 12 2. 06

* o /45min.

Table 7. Serum protein levels, pre- and during liver
perfusion in group [.

Time)

*Control Pre- 60min 120min

Animal
No.

120 min,

0on 30 60

Fig. 5. Blood ammonia levels during liver perfusion

Fig 6. Pathological findings on perfused liver. After
2 hours of liver perfusion, areas of mild to
moderate congestion are noted within some
hepatic lobules and scattered foci of mild
inflammatory cells infiltration. But hepatic
lobules were well preserved. Upper, H-E,
% 100. Lower, H-E, X450,

5 |6.30/2 73 6.20/2. 25| 6.10/2.52 5.90/2.47
6 | 5.90/2.87 5.70/2.42 5.70/2.42| 5.60/2.25
7 | 6.62/2.90 6.60/2.90| 6.60/2.25 6.40/2.08
8 |6.10/2. 85} 5.90/2. 38| 5.75/2.47) 5.60/2.47

Mean | 6.22/2. 84 6. 10/2. 33| 5.99/2. 37| 5. 83/2. 37

S.D. | 0.34/0.24] 0.39/0.09| 0.49/0.26 0.29/0. 12

* Normal dog, just prior to common bile duct liga-
tion. Total protein/albumin (electrophoresis)
t gm%.

12. 28 AMoiM 2 Mik®Es U Mol pH B{E
HARFEA & MAES] TReo] B3RE s FFiift i ol
EWE] ETH R BmES %S FRA =9

Table 8 Hemodynamic changes with blood pH in
group J.
(pH)

Perfusion time

Animal No.

On 30min | 60min | 120min

1 7.42 7.28 7.23 7.24
2 7.3 7.25 7.20 7.22
3 7.37 7.25 7-18 7.22
4 7.39 7.20 7-19 7.20

Mean 7.39 7.25 7.20 T.22

S.D. 0.02 0.03 0.02 0.02




(BP)

Perfusion time|
On 30min | 60min | 120min
Animal No,
1 140 92 90 95
2 155 90 85 95
3 145 82 80 90
4 140 80 75 85
Mean 145 86 83 91
S.D 7.07 5.89 6. 46 4.79
(Liver blood flow. ml/gm/min)
Perfusion time
On | 30min | 60min | 120min
Animal No.
1 0.62 0.60 0.45 0. 65
2 0.60 0.52 0.30 0.50
3 0.65 0.45 0.25 0.45
4 0.57 0. 45 0.27 0.30
Mean 0.61 0.50 0.32 0.45
S.D 0.03 0.07 0.09 0.11

MmEE-E FEHEel 145+7.07mmHg 4 & TF 8316.46
mmHg 73] THeE o] shock Kl wix] x FmiR-&
WL 0.61+0.03ml/gm, Liver/mine4 &TF 0.32
+0.09ml/gm. Liver/min 7}z "ejzlx Mm% pH=
7.3940. 0291 A1 |/TF 7.204-0.027H2 wolA W 28
A EREEe) TagEdc(E s |/ 7.

V. ”
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Fig. 7. Hemodynamic changes with blood pH, in
group .
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ABSTRACT

Experimental study on extracorporeal
liver perfusion in dogs with hepatic failure

Shin Heng Bae, M.D.

Department of Surgery, College of Medicine,
Seoul National University

(Directed by Prof. Soo Tae Kim, M.D.)

A varjety of extracorporeal hepatic support in
recent years have been used in patient with hepatic
coma due to acute hepatic necrosis. This procedure is
probably the available method of treatment of hepa—
tic coma, but its therapeutic effectiveness, immuno-
logical implication and technical problem have not
been fully evaluated.

Homologous extracorporeal liver perfusion was per—

formed in ciogé, weighing about 12kg, of hepati¢
failure incuced by carryng out a common bile duct
ligation, and their hemodynamic, biochemical and
pathological findings were studied.

The results were as follows;

1) In most cases there was a tendency to develop
acidosis and hypotension. A group which was not
treated with fluid and blood volume replacement
prior to perfusion, liver blood flow diminished mar—
kedly and inadequate liver perfusion was obtained.

2) In the group of adequate liver perfusion, serum
bilirubin and blood ammonia levels decreased rapidly

"the course of liver perfusion. But SGPT, SGOT and

protein levels were not changed efficiently.

3) Liver weight increased from 12 to 28% during
two hour period of liver perfusion,

4) Pathological findings on perfused liver revealed
mild perisinusoidal congestion and focal inflammatory
cell infiltration but hepatic Iobule was well preserved.
There were no degenerative changes or necrosis of
liver cells,
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