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Purpose: In living donor partial liver transplantation, the
organ cold preservation time is relatively short, thereby,
Euro-Collins (EC) solution could be used with comparable
result to University of Wisconsin (UW) solution. Methods:
About 70% partial liver was harvested and reimplanted after
3.5 hours of cold preservation with EC or UW solution in
same mongrel dog weighing about 25 kg. In 5 cases EC
solutions were used, and UW solutions were used in another
5 cases. Blood sample and liver biopsy specimens were
taken just before donor hepatectomy, postreperfusion 1 hour,
7 days and 14 days after operation. Serum aspartate amino-
transferase (AST), alkaline phosphatase (ALP), and lactate
dehydrogenase (LDH) were monitored, and morphologic
grading of liver injury was performed as Spiegel et al.
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reported in 1999. Results: Total ischemic time was 4 hours
and 27 minutes in average. At 1 hour after reperfusion, there
were no significant differences in liver enzyme and mor-
phological score between the UW solution group and the EC
group. Survival rate was similar in two groups; 2 dongs were
alive at postoperative 7th day, and 1 dog was alive at
postoperative 14th day in each group. Conclusion: In living
donor partial liver transplantation where both operations
could be performed simultaneously with relatively short graft
preservation time, EC solution could be used with com-
parable results to UW solution. (J Korean Soc Transplant
2001;15:134-138)

Key Words: Liver pathology, Experimental liver transplanta-
tion, Preservation solution, Euro-Collins solu-
tion, UW solution

EE7|2 W, 2haolA x|

Al
A

=

At

c} Al

—

of:

= HE=E

3

M
EEEPPEREEEEEIE
FHo] AL w2 Ao 7holA
27 Aelstget ol A4 oblshe 27 F75ol
2|2 o} A 5 oF 5~15%0l|A] HFAsts 9low (1-3) o]l
z7] F71% o149 7H Fo3 deleE Wed B2y
g AT Aol WA Edo] AEEojghel. gk A
BF Aol ARG 27 YAZE oA A5 o
& 3 gk Aol A WEI A7 Eoke A
5okl 22 Ege] o AsA WAk A7hE(2)
olg{gt £A4E Fol7] A3t wigloe] dFEoiA R ¢
Euro-Collins (EC) solution& g3 7F A Abol| Al #8314 A
Sxlo]HE HELN olglon}, AMTE BHEY = AT
WRE A7) 4~10A17He. 2 gFobA 1 Agoll lolA
AskA o] gkt o]o]A] Mutmjo] Al University of Wis-
consin (U/W) solution2 7] HE A 72 =A] odAks}o]

o WA WRES 5 Yol ol g $FFENA



48 9 IR WA B 2101 135

HHAIRH o2 o v &l FA sch@s) 28y
S P A
& A B2 ol4e] AL AYD 442 s =
HAAZE Zrol A3t o] o8 A7k A7) BE AZbe] I
L2 gt webd 47 AR FE AV EEde Fd
ARGstn AR} Jola x7] BHrl £o]8 EC solution
& Agehe Aol Thsdrt dotsl Ad, & AAELS
Me] A BE7LS o] 83 o] Aol UW solution#} EC
solutiong 7t7t HELHo g Afsle] I AHE o4
¥ 2 715 A =24 W) 4£74og wasgid

& B
11

15~25 kg®) AEAE Tt YHARE A3 o
& 5e A AT Bt FA F 42 Y 22 7

1=

Table 1. 7+=

4 £4RE wE

Z3ul-g F3l Pentothal sodium FFE vl $5 & 7|3

‘é} Bato] TEFIE AXG o Isoflurane FYLE vk
£ FAs s F713 22 Pancuronium$ FQsled T
%022 A|Zl. Chevron /R0 g MY % 7 Zre
kEsto] 5 7 (Left lobe) 2.2 7l BGEAE Fe] 4
E 3kx @‘:Hﬂ“ % polyethylene tube ’;Jw’ré*}git:} T}
A F 7 BRA #& Fug FEG Zojg HHe)
3 -?'7‘_}%—“«']—5 AAste] 2 FUe Reld o, $3
Zr A9E Atk 49 $- WS (right medial lobe)
I -$- 2|2 (right lateral lobe) Aro]ei] w]Aked(caudate lobe)
o] kX7 sl (inferior vena cava)Ploll 9] Xl
of Biel 7t AAE A, Eeld FLogH 7o ¢ W
Zq], w4 of(quadrate lobe), F WZ<(left medial lobe) I
3 #]&<9](left lateral lobe), w4+l 8-FE 7| (papillary
process of caudate lobe)& E3st o 70%9] o] o
B2t AA4d A7 F5 Fuvt S5} FH= Fo

Z23 3 B¢ d4-E(Spiegel et al)

Score/degree of severity

Phase of injury Parameter
Low Medium Extensive
Pre-preservation/harvesting Portal cellular infiltratration 1 2
Kupffer cell reaction 1
Intralobular necrosis 3 8 15
Fatty degeneration 3 5
Cold preservation Kupffer cell reaction 2
Fatty degeneration 1 3 5
Intralobular necrosis 3 8 15
Interstitial edema 2 4 6
Intracellular edema 2 4 6
Sinusoidal alteration 2 4 6
Rewarming/reperfusion Kupffer cell reaction 5
Fatty degeneration 1 3 5
Intralobular necrosis 3 8 15
Interstitial edema 2 4 6
Intracellular edema 2 4 6
Sinusoidal alteration 2 4 6
Hyperemia 2 8 15
Late injury Intralobular necrosis 3 8 15
Interstitial edema 2 4 6
Intracellular edema 2 4 6
Sinusoidal alteration 2 4 6
Hyperemia 2 8 15
Bile duct proliferation 3 6 9
Cholestasis i 2 3
Cholangitis 2 4 6
Vascular alteration 3 6 8
Regeneration -1 =5 -10
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Abgate] 4°C SLET HoE AFE A AshHA F T
9, #HAbg o] dRRAE AXZE F AAEA6)
A2z wjEs BEZS UW groupS UW solution 1 liter
£, EC group2 EC solution 1 liter® o]§slo] Z+7 -5
A7) & WA Basielch A REe WARd o
L 5a Ay A9 oRiE A% $AS 347 308
Sob WA BAF 2Ee U wolw Aol ol4skl

oh. Bzt 7492 22} Prolene 508 A-§3tel bt
% F AAAE Fx ARFE Adeleh 2

we ¢ rlo A

% o
o] 3.58) Loupe?] AJofel|A] & A
ol A gl B3 & IF{FE AN o] Foll HE

S Fasiele
2 25 AL X ZEEE v, SH)

BE7 A4 A7 Y BB ABF AT F 2F 2
Zmloll 4] A& slo] aspartate aminotransferase (AST), alka-
line phosphatase (ALP), lactic dehydrogenase (LDH)E %74
PR e Aol 7 22 MAE AAste] 37
sloll Al gty AF3E AxSAch 23 HeS
2 kA 2F3 (semi-quantitative) 3} Spiegel (7] W
& ¢8slo] o]F pre-preservation/harvesting, cold preser-
vation, rewarming/reperfusion <& Z+7} prepreservation
score (prepre.), postpresevation score (postpre.)e} reperfusion
1 hour score (rep. 1 hr)& o] &3} c}(Table 1). Kupffer cell
reactione Low$} MediumS 134, Extensive 3t 7%+
A& Fr)t, RE 2 FRL 8.75% buffered formalinei]
TAAZG sheb BEoE WEo] TEdel 2Ae
A #A-S 7% Hematoxylin-eosin 3 4-& g ¥ &3
o} 7+ FAele] vl SPSS SA| HI|AE o] & In-
dependence Samples Student’s T-test® st o™, F9 +F
2 p<0.052 3.
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Fig. 1. AST levels prepre: before donor hepatectomy, rep 1 hr:
reperfusion 1 hour.
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Fig. 2. ALP levels prepre: before donor hepatectomy, rep 1 hr: re-
perfusion 1 hour, rep 1w: reperfusion 1 week.
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Fig. 3. LDH levels prepre: before donor hepatectomy, rep 1 hr:
reperfusion 1 hour, rep Iw: reperfusion 1 week.
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Table 2. 754, AAF A o
K.

Lob. N  Fat. Deg.* RT  Port. infilt" Int ed® C. edema’ Hyperemia Sin alt’  Score
e A 0/0 3/0 0/0 0/1 31
ABE A 8/11 3/0 11 - 8/2 6/4 810  34/28
ARF F 11/16 6/9 43 0/0 14/14 8/8 42/45 2024 105/119

*Fat. Deg. (Fatty Degeneration); KR (Kupffer cell Reaction); "Port.

edema (Intracellular edema); Sin alt (Sinusoidal alteration).
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Fig. 4. Pathologic score: prepre=before donor hepatectomy, postpre

=before reperfusion, Rep 1 hr=reperfusion ! hour.
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AchFig. 1, 2, 3, 4). ECTollA zABF A 4oz 4
D A 9 AEZRFL ARF AL F UWET Xol
7 e AER 3 5EE HUY 4 AAcHTable 2). A2t
13 F 76 HAAAE HA] 9u] e AolE W
A% T A2 Hp=0.6, 0.2, 0.5) A7t Hol FAH
9o gty Bl
b &

olA g ¥ UFY o]l " a9 Ay ol Agsl
o] 2F o] AES doAY =7 HA 4£HFE wzY
T UdY AL B Al ol Holch z7te] 4
o|Q7] dfFoll & Al FEE 3 FHQIE oJHE A9 ¥
A &g A € F AR £ F #er) o
HAUG A Feol A7) AE o7 AW ol f-F9) st
9t} ECollA] fatty degenerationo] % &7t e
o ¢ A #el F uiFolR & & H5A ZUd
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infilt. (Portal cellular infiltration); YInt. ed (Interstial edema); "C.

gHu| Aokl HEE F e T2 WHE d A
FHoF Hrlsle scoring scaled Hulslol WEsIACh
Zrol 4] F o] A7k 71538 o RE Feksled ol A
@52 A4S AST, LDH 5 A33t3 HArt $93 2
Az A A9 W ARF 4] ATl dolA B3
Au|y 224 vE B Hdbe gF o] Hopo
Aol Qo] 7I$ol & A& A& o} Spiegel 59
At #AY 7 o] 23 o] edl B dAFdAE
o] scoring system% 7+ 5 A I APF AF A
£ 2 AR ol &tk ASEH A9 zA e
HA A BF ECEI UWTol4] 2] 9l Xo] & WA
& o U, olEd Aol F o] Axe WY A7
o|H EC solutiong A-&3te Aol feldsE F4E 4+ 3
+ wEbEQ] AR & & 1A% EC solutiong 7] &
$dog 3 gt BE LS At Ego] °
Aoz AzHck B ol o] &3 EC solution® At
3 AEAEEAHY FFelld HPEoE Az AL
AH-g-3l3dct.

UW solutionol| 4] = hepatocyte2] blebbing#} swellingo)
EC solutionol] vj#| AAls] doluin] &9l AHdogx =
4 Rgo| WAl Ae A% ¢ + Utk Ao} hepa
tocyte®] blebbing¥} swellingS- AWVF 5 w2 x| 7ko 3
5 2og Hop ¥y 9 AH{Foll 98k hepatocytes]
H3E 7h A W E AE R E8) B AR
ECT2] oA ZHe FFoll o3l A &45 W £33
2 £89 990 == AA D7 Fof 22AHA
&7%4 UWFell vl&] AELFol} 7+ HEo] Aix)
%es YUY 7 A%

Sinusoidal endothelial cell& W BE F<lol] 7o 2 o
st A gReko 2 HXHY AEAL AFHAFA =
ol gt Wste ANB{F F oA Aoz Folo} Ay
o]4H 9] 79444 BE sinusoidal endothelial celle] AY
W o] &£A4E I sinusoidal lininge] WE == AL & &
Ack9) F 9 TollA ol#gt W3tE EC solution H3
Al 8A17F &, UW solution B3] 164}17} o Feldt 4+
A, 427k 2 B YEE ALE AR B Ayl
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= EC solution®} UW solution A}o]e]] &ju] 9l 2ol & ub
A& F aisldh

B oo AZ 47 o9 e WEE 7|7 Felell
£ EC solutiong W& fHo g Agslod & Fel7} gick
3 AZhsle A chofslA AFE Ade o8 7HA 7t
A dE BAES #AAeR £ FA AT

A ABF E4E Fole o9 7HA AE7F Hesta
Ay zhsict
4 E
A BE ZrolA] Zo| vl WY AZe] FE 2+
o]Aef| A EC solutione] UW solutionol] B]LafA 1}uex]
ole AFE S 4 gliex dolhi o]E J|E LMo
o}

2 g chokst BE o9 Al £go] & 4 UeA &
obi7] 9lal, 25 Kg AES AAS ol&a AN Huz
A7t oAl AY-g AAFe] ohgH 2 AEE dddh

1) BETZ o)A & A7 1A A AFF 15 Foll 4
AlgE 7471% A AHAST, ALP, LDH)ol|4] EC solutiong*2}t
UW solutionoll 4 £J7] Ql& ?}°]g WA %i"i‘:}

2) EC solution A} &-Fol|A] ATF A =7 g X H
o] Aslg) o o] g A FFo] A%t °]’q7P° TEA| "Z—Jf
o 2AeA o A EHE opylste E4E F
& gtk zehd e F 1A ARIgE 23 1A 27l
A ol2]dt H&F-& UW solution A-g-ofl vl v AslA|
Ae v Aoz HA= AU

3) o] AFHZ 4A7F o]l FHd WHEo| Hagt
719 EC solutiono] AE7} do} BFr} Lolaly] sl
o] F&3 AR & vl AztE, Tl E A
Al Aol 715dt o] EMG o] fte] thFdt HE F
9] Mol o] &3 & Y& AR A7t
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