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An experimental study of the extracorporeal liver perfusion in the treatment of hepatic

failure

DING Jun, DONG Jia-hong, YANG Zhan-yu, LI Kun, DUAN Heng-chun, DONG Shu-hong, CHEN Li, HAN Ben-li ( Depart-
ment of Hepatobiliary Surgery, Southwest Hospital, Third Military Medical University, Chongqing 400038 China)

Abstract: Objective To obsewe the effect of extracorporeal liver perfusion (ECIP) on the assisted treatment
of acute hepatic failure in pigs and to provide experimental evidence for the application of ECLP. Methods (DAni-
mal model of acute hepatic failure was established by reperfusion of the livers of Rongchang white pigs following 120
min hepatic and portal vein occlusion with the portal-jugular veno-venous bypass; @The FCLP was onstructed with
the liver of the Guangxi Bama little pigs perfused by pump in vitro with erythrocyte RPM11640 liquid; QECLP was
connected to one of the lateral outlet of the hollow fiber tube, while the other lateral outlet was connected to the ox-
generator. Then 6 animal models of acute hepatic failure were catheterized through the jugular artery, then connected
with the hollow fiber tube at one outlet and the other outlet was linked into the jugular vein. The acute hepatic failure
pigs were treated at 1 h and 24 h after operation. The hepatic energy states, ICG retention rate, AST ArLT, TB DB,
PT and blood ammonia of these pigs were detemined. Results After assisted treatment by ECLP, the mean survival
time of the pigs with acute hepatic failure was significantly prolonged to 101 h, ICG retention rate, arierial ketone
body level, blood ammonia and blood bilirubin fell, but prothrombin time (PT) remained unchanged. Conclusion
ECLP may prolong the suwvival time of the acute hepatic failure pigs by the improvement of the body condition.
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Fig 1 The illustrated instructions for animals treated by ECLP
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Tab 1 Changes of the animal survival time and plasma R;5cc( %)
with ECLP
animal No.  survival(h) 1CG-To CG-Ty 10G-To2 CGTio

1 9% 0.42~0.45 0.64~0.67 0.43~0.46 0.62~0. 64
2 105 0.46 0.62~0.65 0.42~0.45 0.58~0.62
3 101 0.43~0.44 0.63~0.64 0.41~0.45 0.65~0.68
4 103 0.43~0.46 0.63 0.43~0.45 0.62~0. 68
5 100 0.41~0.45 0.64~0.66 0.42~0.47 0.63~0.69
6 9 0.42~0.46 0.64~0.67 0.43~0.46 0.62~0. 67

2.3 HkkERRL (AKBR)

Go AKBR s AKBR
Gy 1 ECLP
(AKBR-T,, ), AKBR (=0.7) ECLP
(AKBR-Ty, ) (<0.5) 2 ECLP
(AKBR- T2 ) AKBR =07,
ECIP (AKBRT,,) (0. 5, 2
2 ECLP
Tab 2 Changes of AKBR in animals treated with ECLP
animal No. AKBR-T AKBR-To AKBR-Ty» AKBR-To 2
1 0.72 0.43 0.74 0.41
2 0. 89 0. 49 0.82 0.45
3 0.77 0. 45 0.80 0.48
4 0. 84 0. 47 0.82 0.46
5 0. 78 0. 43 0.79 0.43
6 0.73 0. 42 0.74 0.42

2.4 HofBgRAtE (PTE

Gr ECLP PT 125~14.3s Gu
PT 2.1s PT (P
<0.05).
2.5 e ALT & AST FHE L
Gno , ALT. AST



405
, ALT.AST s 24 h . N ,
R [ 78]
Gr 1 ECLP ALT  AST s
, 2  ECLP ALT  AST Gpo
’ b 20
800
=700 ’ ECLP
S 600 : 120
5 500 .
£ 400 min
5 333 . PT AKBR 0.7,
~ 100 . . 3
0 Pre-up  Posl-op0. 5 Post-opl  Post-opt Post-op24  Post-op36 .
Time( t/h)
, , ICG
2 ’
Fig2 Change of serum transaminase ECLP
2.6 R KFE A ’ ,
Gio s 24 h ,
;GT 1 ECLP Gy s y
s 24 h 258 ~ 278 o
tmol L. 2 ECIP 3.2 RA KRR MERIIFIRERR AL HF LS
’ 72 ’ 2. EREZ RN
(P<C0.05). Fox ' ECIP
600 '
: 0 Plart "
3400
= 00 galalpha 1-3 IM
% 200
E 100 : @
= 1 1 1 J [2 l4| H @
Pre-op  Post-op0. 5 Post-upl  Post-op6  Post-op24  Post-op36
Time(t/h) ’
2 (11,12 : ,
Fig3 Changes of blood ammonia ECLP o
Zymax-22M-030 "9 EBISS
2.7 iF et EKPT Ak ,
Gro 12h (uew . 0.2 Mm, 10 000
. 24 h UGB 3 70 #mol/l, 72 h UCB . ( 67X 10 ).
9 64 mol/L, . Gy 2 ( . 70X 103 ) [ . (5.0~
ECLP . UCB:1 64~1 91mol /L, 400X 10'] , . [ :
(P<0.05), (150 ~900) X 10°] [ : (80 ~400) X
3 100 .
3.1 ARSI AE 32 b AR AR 45 3 el KR X H . 1128 an’.
(s

ECLP



406 25
AKBR.ICG . ) . ECLP
s ,  ECLP
ECLP . .
)
ECLP s
s [1] Eisman B, Liem DS, Raffucci F R. Heterolbgous liver perfusion in treat-

EBISS , . ment of hepatic failurd J] . Ann Surg 1965 162(2). 329—345

3.3 ARSMAFRE IR Z G ek MR AT &

b

[2] Awgibay P K. Vazquez] C, Hyon S H, et al. Polyacrylonitrik membrane
interposition between a xenograft and an animal in fulminant liver failure
[J]. ASAIO J, 199, 42(5). M411— M416.

[ 3 Neuhaus P, Blumhardt G. Extrocorporeal liver perfusion: applications of an

improved model for experimental studies of the liver{ J] . Inter Antif Organ,

’ ’
1993, 16(5): 729— 739.
[4 Fox1J, LangmasA N, Frisoe LW, efal. Succesdul application of extra-
’ corporeal liver perfusion: a technolbgy whose time has come[ J] . Am J Gas-
° troentes 1993, 88(12). 1876— 1831
. [5] Miller L L. History of isolated liver perfusion and some still unsolved prob-
, , lemg M] . In: Bartosek I, Guaitani A, Miller LL, ed. Isolated liver per
fusion and its application. New York: Raven Press, 1972 1—9
’ [ . [Al. : [M] .
° 3. : , 1991. 270— 272.
[7] Hanid M A, Mackenzie R I, Jemer R E ef al. Intracranial pressure in
N pigs with suigi cally induced acute liver failure[ J] . Gastoentes 1979 76
(D: 13— 131
’ [8] Miller D J, Hickman R, Fratter R, & a. An animal model of fulminant
’ hepatic failure: a feasbility study[ J]. Gastoentes 1976, 71(1); 109—
° 113.
’ [9] Platt J, Vercelbtti G Dalmasso As ef al. Trarsplantation of discordant xe-
s nograft : areview of progress J] . Immunol Today, 190 11(3). 450— 465
[10] Cooper D, Koren E, Oriol R. Natural antibodies, alpha-galactosyl oligo-
’ saccharides and discordant xenografting] J] . Xeno 1994, 2(D. 22— 25.
EBLSS ° [11] Pinket C. Transgenic pig models for xemotransplantation| J] . Xeno,
’ 194, 2(1): 10— 13
’ [13 Fodor W, Squinto S. Engineering of transgenic pigs for xenogenic organ
N transplantation| J] . Xeno, 1995,3(1); 23— 25.
FCIP FCIP [ 13] Shatford R A, Nyberg SL. MeikrSJ, efal. Hepatogte function in hol-
low fiber bioreacior: a potential bioarificial liver{ J] . J Surg Res, 1992,
(25 10] ECLP 53(4): 549—552
’ [14] Nyberg SL Platt J L, Shirabe K, ef a/. Immunoprotection of xenocytes
ECLP o R in hollw fiber bioantificial liver (xenocytes bioatificial liver) [ J] .
, ASAIO J, 192, 38(3). M463—M 572
, CfE R
(E32402 7)) ’ .
12 1 . 5
: R774. 605 : B
, , VEP
s s
’ ’ [q . 44 [J].
) ’ , 1999, 19(3), 292— 292,
s VEP , [2] Lanning B Kline. Injury of the optic nerve[ J]. Neuwrosurgery, 1984, 14
) ; 3, (2). 757— 763,
. . . . (3 . . ) (.

. 1981, 95(4); 1135,
; (i THEE)



