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Biological characteristics of suckling porcine hepatocytes for bioartificial liver
ZHANG Shi-chang, WANG Ying-jie, CHEN Zhi, LIU Tao, LIU Jun (Institute of Infectious Diseases, Southwest Hospital,, Third

Military Medical University, Chongqing 400038, China)

Abstract; Objective To evaluate the applicability of suckling porcine hepatocytes to the bioartificial liver
in cellular quantity and function. Methods The isolated porcine hepatocytes were cultivated by RPMI1640
medium at 37 °C in vitro. The characteristics of the proliferating and growing suckling porcine hepatocytes were
observed. Their synthesis of albumin and urea was detected. Their clearance of ammonia and activities of cyto-
chrome P450 (CYP) and UDP-glucuronyl transferases ( UGT) were analyzed. Results The growth curve of
suckling porcine hepatocytes showed an obvious exponential phase of cell growth and stationary phase. There
was no marked stage of latency in the growth curve. Seven-fold proliferation of suckling porcine hepatocytes
were found in the cultivation period of 7 days. The functional capacity of hepatocytes ( 10° cells) was above
130 ng/h and 150 pmol/h for albumin and urea excretion, respectively. The clearance of ammonia and the ac-
tivities of UGT significantly decreased at culture days 1 and 3 (P <0.05) , and maintained stably later. The ac-
tivities of CYP decreased continuously duiring 7-day culture. Conclusion The suckling porcine hepatocytes
have good proliferation abilities and biotransformation function, which could provide a great quantity and high
activity of hepatocytes for bioartificial liver.
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1.1 R3EshdhFoiX #

FAF 4 1 440 G ) S5 50 3 0 Sk b [ SE B /D RV 4 L
ARG S P A, B R 1 ~7 d BRLEE, O Rk
T MEHEAPR , SEIORT 4 h BTFL E TS BRIV R
VG AR T R - R R PR B A
R 192 Pl PYE A L A2 1O GG 2% e Sigma 20 W) HRHIE ; B R B 9%
e B 00 B 5§ R Nuculon 23 5] 7= 5 /) 4 ifiL 3 ( NCS) | RP-
MI1640 5% W% F HyClone 4% & ; 55 4 8 1 ELISA 6 1) iz
il & W | 3 [E Bythyl 2% &), BR 2 20K i ) £ W [ % E
Randox 4] .

1.2 Mémped o & Fo i f

81 Fe R B 22 64 (30 mg/ kg ) SRR 7 A o ] A2 56 /) Y
o LT BIHAE RO, R IR, BR R T KO AT 84 100 ~
150 U/L, W B RE , - F JFF 7 b B9 F BCH | o FH A o8 ot ok ( %
EDTA E Ca®* Mg"* 1] Hanks Jfi ) I 80 ~ 100 ml/min fg i i
W10 ~ 15 min, 5 4 BE 4 0. 05% &) K2 7 A LA S0 ~ 70 ml/
min {3 BEEOL 10 min, P9 RO S R 45 4 37 ~38 T
MAE TR | I BY 7 R0 AT B, 5 ok A e 47 4 48 44 4 400, WA 4 4
e, B 8 37 °C S/ F K4k 10 ~ 15 min, Fi] RPMI1640
IR TR, 3 Beb At i, 485 50 x g3 min B0 6T
PR3 ~4 W, ARAG T AR . 5 Mo I 1 24 k0 1 U 40 35 o >
90% # FAT 9 W H5 57 53 2 9 2L 3% I 40 e B R 4% 2 % 10°/m
WeRESF RN A 6 FLER T AR, F & 10% #r 4 /1 4 I 7 ) RP-
MI1640 £5 530 T 37 °C,5% CO, FEFeqfdsae 7 d, 45 24 /o
5 FE W, OLEE P 400 B 0 A AR i
1.3 48] A8 £ 2 AW IR fm 00 A&

MIEFE 4 b IFhR , 4553 AT 5 £ 18 B8 AH 25 B 440BE ( Olym-
pus IX-70) T W% FLHE AT 240 M B9 26 1A% 10 R 25 78 4k, I it
B iR gaC .

1.4 UMK am Bl A K oh 45 69 ) &

TR 24 h W 3 ANFLA BT AR W, FH AR ¢ 1k Ak
il RGBT 400 M AR A, D 40 350 7 S TR o i
B A A0 M e BE - 30 . LA 35 3 B (] o 8 A b, 40 B v 5 R
GNAL T, 22 T LR T 40 A 2 4t 28
1.5 SUHERT 40 e B % 2 Ak 6 ) 52

Al 240 MO FF s , B 68 24 b 4 510 S S L% I 400 5 3 L
T R A8 BB A ELISA Sk i P01 40 i % % 1 %
HFURE PR A 5 7RO R S 0 R B A 10% B/
A LT B B SR R AR, P IOR -8 B € 4 91 G U %
W LT AA R PR A BE, b R 3 B 2 AR P R
7 Bt R A B L I 400 M A R 3 A R

1.6 SLA AT 29 16 A 4h 364030 fk o ) 2.
1.6.1 EifBRE  7EFLREATAIM 7 d poRERd R, R %
He 3 fLAH i, PBS % 3 36, 0 & 5 mmol/L G4k € JC IfL 1§ RP-
MI1640 i FEME AR 4 h SR B SRl B0 o F A SR S Al ¢
A ARG L3 e v B
1.6.2  #ififu{s % P450( Cytchrome P450,CYP) 1F F) FH I
0 HE i 4 7-H1 LKL 5 R (7 -methoxyresorufin ) ¥4k 2 B A
A T R (resorufin) £ AT 40 i CYP TG, 5§ K 45 HL
B3 FLYAMD, PBS ¥E 3 3, A3 10 pmols/ L 7-H S k-4t 2L A
Y2 ml, W E 30 min, WCHERG R L. 0L 450 pl By b
AN 150 wl % 600 U/L -4l %5 il et B A6 11 4 800 U/L BEIERT R
MEmE A RS, 37 CHR¥% 2 h, N 1.2 ml Z B, 3 000 r/min B.0»
10 min, % 6 43 o 6 BE 1 76 MOl 1 530 nm, & 9 i K
590 nm T bl (0015 W O (R 3 FH R ) 25 386 Aub 390 A [) ik )
G R R E N 2R . R AR RE AR IO RE L, DA B M il 4 b A
et R e e,
1.6.3  UGT il g P-fil§ k45 B 76 1 1< 405 nm T H A
T ARG WA A, -5 86 0 T R R 553 = 7 405 mm 50 A7 IR Wi g, (]
U H AR D ff UGT {8 P-T 32l 5 A A R e R4S 5 /5
P B2 M (1 /DA UGT TG M. MK 3 L 40, PBS 3k
336, 1 E 1 mmol/L PNP JE#) ¥ W (55 & 5 mmol/L UDPGA
100 pwmol/L KA MtHE 1 mmol/L AEWE )2 ml, 5% & 60 min, WA 45
FEI LT . B 200 pl H5FEHC L0 3.8 ml NaOH(0. 1 mol/L) %%
BB, FHREERAYL 405 nm ST LE I I OERE(E D(405) . 3
FHAR [R5 SR AL BRAS () e B () P-fiff S 1y, 22 bl fE th e . AR
FEAD(405) , ARUE M 2k A5 P-fil LA A VR B
1.7 #itFam

HRPERHA & + 5 2o, {# ] Excel 2000 1 SPSS 12.0 41t
BAF AT ¢ KEBE T 0 BB

2 #R

2.1 EARSUAT a0 SR

B8 G RBE T B FLAE I 40 M fE B F 4 b J5 JEAC I BE 4
i 25 52 L% , 4 O A S0 O AL/ Bk U AL (PR 1A) L 1 d R L
8 I 40 52 4 V0 - 2, A LA S 94 K, T DL 28 XOUA% 4
P, 5 AR AR AR A et A B R, R B R Y e A —
U 5 F T A5 AT 5 JH 40 A5 P 400 A 2 ] A i 2306 A L AL
WA I TE AL (B 1B) o 2 d J5 40 A A TR, 40 0 4 135
RPZ ML (EIC) . 37 KA 40ME Sl i b3, 40
i 2 (6 4 0 AR 4% T B LA (I 1D)

2.2 SUHEAT 4w e A K b £,

FLAEFAIMITE 7 d fKE SR B p, ATIETE ZE A T A5 LA B
LT 440 o 05 i B G 100 5, A TR B S8 v AR 5 7 1
~3 d i ff B T, B AR AR S s e 4 d SR AN
WTH RS, DE AW (B 2) .
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r\:dh; B: 1 d; C:Zl]; D:-J'd
Bl EFFUEFAMMES (L 4mEL 28 x200)

YHIf 3 ( % 10°/ml)

KEFRIHE] (e/d)
B2 FUREATHRAR 4 < ph gk

2.3 SUMEAT am RS R h Rk e T AL

1E7 d BB SRt 2 b, FURE P40 i B 23 G )l AE 130 ~
145 ng + 10 “cells - h ™" Z A 4Ef5fasE , FRZ M LB EHER
(P>0.05,% 1), RESHRBRIER3 d EFRFRE,EHS XM
BT EKBEMRTHE | K(P<0.01), {HELE 150 pmol - 107°
cells « h "' A b (BEARBKFE(ED.

®1 BFIHEFERESEREMERSABREL (X £5)

—— FEA AR WA
(ng -« 10 ~Scells + h=1) ( pmal + 10 ~Ocells + h=")
1d 140.0 £12.9 237.9 £10.1
3d 132.1 8.1 226.9+15.3
5d 142.4 6.8 185.7 = 16, 4%
74d 134.3 £16.4 150.5 +11. 8"

a; P<0.01, 51 dét;b; P<0.01, 53d &

2.4 SUHEAT fa e A 4h A4S R
fER R B b FURAT A R e 5 3 R 1 X @
FFRE(P<0.05) K5 4Efstase : FLIE T A0 CYP T& th e 55

Feit B BEREAC (B AESN 7 RIVAAS | XY 50% ; FLHE AT
4 UGT 1EHEFESS 3 KB | KB E TRE(P<0.01) 76553,
5.7 REAFIFRE(P>0.05, £2),

2 HEFIEFAMEMELNGEMNEN (x 5)

e Tt CYP itk UGT &%

] { pmol - 10 ~Scells « h=")(nmol « 10 ~Ccells + h=') (nmol + 10 ~b¢ells « h =)
1d 107.4 £6.2 227.5+10.3 1549 £14.2

3d 93.3+5.1* 160.6 =11.4b 119.6 +9.4b

5d 90.8 +8.4 111.2 9.6 92.3+12.7b
7d 82.6+9.3" 108.8 +11.9™ 100.2 £21.5%

a: P<0.05, b;: P<0.01, 51 dredk;e: P<0.01, 53 d sk
3 itig

LAk, EMSEE KIBC T BAL fORETT
AT 1) B 56 08 58 % S e RS AR 0@ f A S AT AR
PRE ARG PR AR . TR AR AOR IR
HRAECHE AT B AP 4R 1) 2 A 400 A 4 A 2 A Kol o
A5 AP R A 4 () B il 2 2 o o A 61 o )
FITE -1, 3= FUNEHE % % Bl 6 R 1) 7 A, REAT 2L
MR e RN T A 22 A BAL 5T R e &
FFAR L, S Bl R AR R 2, R e A T/
W BRAFSE S o AEAERRT ST R R T A BB A
F RLAF 8 T 40 L S e £ 4 S R R B R A 1, (R4
A1k x4 s B AR B LA AT AR R Y A AT RESF I 2Z
H4 . HF BAL fFAMIESRE K S IE 1 HE S
AT, A REAR B R IEAT SRR, B, WP FLAE AT
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AL RE A L IR BER 2L T BAL Y 5ER

A0 N TS SR 440 50 3k 30) 38 A FEE A 48
MR 10% ~20% (2 x 10" ~6 x 10" 4 FF 40 ML) . 2
SRS L AR, TER 8 K R 0 4 PR R R A
L FLAE 40 ATy AT 8 5 7 A LA B O 5 SR Y £ £
T, 7R FLAE 40 Bt HL A eam i 3 AR B . FEFRATT LA
TFERORIF A T 2 18 L A% JFF 400 0 ) %R 3.8 x 107 ~ 4.7
x 107 40 MIIE F120 94% ~98% ' . YL HALE A Sh i 77 5L
RN 40 A o B B A 3 3 x 10" 48R L, 56 4 AE 6% i 12
BAL X440 i B30 RE ) 825K . 440 A A il 2 Rz e 41 Jifd
A R, A B A A s R R BORT LA Ay S
PRI G ECE I A O S 3 AR SR E S R
40 M A= it 28 0 W S e TR A, s AT RE R ol T L
TSV A R4 S R a5 /0 | 40 3 4k 2 B o A8 v
FUIE 40 B 405 0 R e /0 , L3 T 440 Y A 1 AR B i 1
B AR BEAS LB A, UE— IR SE TR
MU RAFR o B BT FRACR . Bk, 2 B i LA T
oA 0T G L A B FR A A BAL 2 3 A 09 i
“ffi

ST I M A B 40 B BAL 697 I 2h fE 5598
FR DG, I 4 M R 2 I R KGR 4 3 i
ZR 4= BT RE , FFSh B REvE FE T B A IE & BAL
JFF 440 it A AR P 2 P O I R PR A A
Y- TN RE RN SE UXT PR R P B AN T R H R A )
HeALThEE. EIER AR 3R B A S e 448 e A
THREM B EAEAR . 76 1 JE A% 3R 0 [a] P, 2056 I 44 e
() LR ) B AR AE R RS R AE 1 ~3 d JFF 4
B AR A B A b 4 35 8 8 KO, BB LA I
240 it LA B 0 AR A& I BE . Garkavenko %51 (1
FAGH R, TR A B A e R BT
(ELF 40 B s i e bl . RV TR i At 171 25 1 2L 3% A4
FRCRE H R A R A B 3 B A L, A
ARG A A — B A0 ) f A D B T
A=A RN, A i At A8 T A g R W AR BT, T A
RAIEEA SR E K RN, AR F 2R A
FLIEo AR PN B4 R 2R 2 A5 ) T R AR E
SR A 3K 2 2 IO 9 AR, DA ok e PP R ) 2 A, b
ffifs 2 PASO 2 48 (CYP) F1 i %5 Wi i iR it 4% ¥ i
(UGT) 435225 1 A8 B 0 I AH B f) 8 B2 2
AHGE IR 7-F S - g R0 2 S A A P-if At
B4, A S T B b 1 BE A AR 40 CYP A1 UGT (1
WP FRANIESCAE 7 d 83 E] P, FLE I 40
HEFH) CYP F1 UGT 3& 4, iX 5 Langsch %" B 9%
AR ITE A0 LA A5 0 B A 0 e AL T RE— B A SRR A
KIFLIE TN CYP 36 M 78 BT LK (9 55 95 i 72 op
A3 TR, 35 K2R GEE — 3 M TA R TEE S 1

PR VE T, (RS 35 A IF A0 CYP i PERE A IR

f1 T PR R, e Ik B PR BAL JTF S50 Y7
Ve RTE B R . AR S0 rb L T 240 MO RE A% A7 A T
BREUkER, F HAE 7 d PAERFEER K. R R
241 PO 5 4 VA R o B ) R ARG B AR W e AR
B, LR I 200 6 B O BALL b w4 %) 40 A
¥t

g5 L RTA , JCIe DT At O Hc i B D, 2 A4
HIRE L E, AR 2y B B R 0 FLAE T A0 M D RE A D BAL
AR At g T A O A4, 4 R AE R AR B 5 3 ~ 4
KK 40 14 5 B A5 0, A S BE AN AE W e A )
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