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VAR AR A AR AT tm ek, SRR A8 An 2 R 4 PR 7 TR Bl R Rk Am — i R4 AR

P ALE S BRI e, AT R ARIE IR, A S B R &k ta iR E ), ) B B AR T LIRAT
e s A Ak, KA Beckman 4 § ) A LA BAE M B AFITRIK A REIRT A2 R Lk T o549 .

FLER LA BE(LDH). kit 4 2.
P SR B Y BT sm o T A5 7%

SRR, AR TR A e Bk, IRBBE N Lk
NEEE R AT, EME. 8% LDH BB . @ &4 9k B Eo RS

AR 1 A EMMAEN TR, 3 F0 5 4 K0T LDH B 3 %K. 8 54 0k B EAS R GEEF,

RBAFT o B G I A3 IR 5 3~4 R AR,
K B R O s R

J ARG TR AT AN B2 4 N At A 20 i 3R B 1)
BEm, AR fRFsVF 2 RS e ELh e, JF4EFns
— BRI RN, BERU B AR A ARG 0L, (R,
JRAR KSR BT A JE R AT S Sl oA Qi A HE R T L
] B B AR

JYF 40 Y0 £ 4 1 i 717 15 R D), 0 R R R
o RHIBI A iR RBU R m . iETELF . DURER
TP 4 6, A At ST A A b B 7 5 T i e A A
AT | Py 32 BRI D) 25 1 I Jit Bl v A 0 18 e i
AR5V, 1 JC I I Jer BREE LT A 20 2 T 4R R
HAE o AHIFFL PR A0 0 1 5 RS A
AR, JFHEAT ISR T, MR H AR, R)mikd
B Tk o3 B R TE A L HE 1 K D RE )72 A4k, Aot
LY IR A AT S A R s R AENLEET B T
B fili

1 MR5RZE
1.1 Rz

L HRAg Fear {ri B4 (45~50 kg), W H KFHF R
WA .
1.2 RAFIFLEF

hepatoZYME-SFM 5720k, 1640 5 9RJE.
ARG, TV R JREEIE H Gibeo 24 H]; HLFEKHA .
JE S E W H Sigma 2wl JLALBARIEY A = 5 4
g, R KAERA G H.OHL(Hitach 24 H]); CO, ¥i97
#i(Sanyo A 7)); 3 E WAMEL(Olympus A H]).
1.3 FERA KA H

1640 FEAET FRHE: F W 10— 48 T-#H5 A\ 900

K, PN 2.2 g NaHCO,. 2.383 g HEPES (10 mol/L)
F11.169 g NaCl (20 mmol/L) , i )15 sh HE 5%
229, A 1 mol/L HCI 5 1 mol/L NaOH iff pH 3 7.2
AT, EHEREL L.

R A: 140 mmol/L NaCl, 6.7 mmol/L KCI, 10
mmol/L HEPES, 2.5 mmol/L %% ##, 0.5 mmol/L EDTA,
pH 7.4,

Wi v B8.1816 g NaCl, 0.4995 g KCl, 2.3831
g HEPES, 0.4500 g #%ik¥, 0.1861 g EDTA, & 11 L
=K, W pH K 7.2,

REVRWB: 140 mmol/L NaCl, 6.7 mmol/L KCI, 30
mmol/L HEPES, 2.5 mmol/L #%j¥¥, 5 mmol/L CaCl,,
pH 7.4.

fic i 772 BL 8.1816 g NaCl , 0.4995 g KCl, 6.
8493 g HEPES, 0.4500 g 7% #¥%, 0.5550 g CaCl,, & T
1 L =K, il pH N 7.2,

FETURLC: {ERETRHB P8 I 50 g/L TV AU I g,
5 0.2 g/L BRI -

WERERTFR L 1640 FEREETFRIE 10% B4+
. 107 mol/L i %, 10 ¢ mol/L HiZE KA. 10
pg/ml Vit C FAH T FERES 708

Schiff FGIAF]: 1 g BlAE 5L 2150 A 200 ml 258K,

Wk B 81 2007-04-27 27 1119 2007-07-23
[R5 PR Bh 7 R 2 38 IO T H (N0.30230260)
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PEFE NGRS, A 514 50 CidJg, HnA 20 ml 1 mol/L
IR A 25 CHIMARE LMW . BTRL, X
JE ARG s B B 0, RS I BRI IT R
i ILUE, BB AT RIFUKFE SR . W
WA PR A ER RS, R ZE

Gendre [K[E E#: TRIR AT 85 ml 95% i1
¥, 10 ml 40% FE, 5 ml JKESER, JRA & .
1.4 BB BEHE
141 HROHTEAENBF@R bk S
JHZE (1500 IU/Kg), ARk 5 6% 08 L EE 228012 g)
PRI, T BRI, R I RE M — 2251, 285 AT
if, F AR JTHCH 8 I E AR 5% (caudate process)
FEE K Gedt b, SRE P04 . NG EUT (1)
PR i TAEG S, H 37 CHIHMERMB A
B AR SR I ) ML yst e T4, 58 b RRR S i b= 1)
M . ERE A& I I B R (5 5 Sk B EF L pat
K)o W RAT AR, BV 37 CHUHAR
FEV A, FH A 50 ml/min, F54E 15 min, 485 LL[A]
FEMARHETE 37 CTURER M B, F#4E 3 min; £
AR ARG 5, AT OB TEARREVR, BILL 20 ml/
min HARFEN 37 CHUMMERMBK C, FERATHR — %
F P3R5 A A, oAt i 48 A ki i e, 1F
MBS I2 R, 15 min FRFAEZR#HEL. KRR
RN LHE I, JIA 50 ml T4 HI4 0.2% BSA
MISEREEE F2 0, BIBRIMLE . Reli R4 ah 4, 85 %
JH R JE T AN 7 A TR 80 43, PS54t A I Be,, B
AT, 23 )it 100 H (150 pm). 200 H(75 um)
S 500 H (30 wm) 4t B, BT 45T 4 f s v H LAl s
FRUTH L 2 IR (4 "CF 50 g B0 2 min), FGBER: TR
(F10%FAE4MmiE. 10° mol/L B %, 10° mol/
L KA KBTI HI SRR ) ER. G i g
R I A0 RS . o g B B T 5
142 —FRsg o asshifiibikn BT %
(OB IESE B RTESR, BUBR LA . A 0
ghaR 2], BYHCAL AN M b U R T P AR, BT Ak
1~2 mm® K/, TG A 30 ml 37 °C Tl
15 1 g/L IV IR BETH AL GRE ARV B T 521235 I 60
g/L CaCl, %%, RGN 20 g/L IV KRB, 1#5 0.6
g/L CaCl, f1 1 g/L IR B B 52, 37 CKitrdie
AL 10~15 min, 568 5 min BUH 2T, SR 40
JHd 73 2515 Ot

HALEE RS, SERI I 30 mI TRV #50.2% BSA
HIEERE R IR, BT, 4 Alid 100 H (150 pm).

200 H (75 pm) % 500 B (30 wm) 4 {97, Fris T4 i
BB FERE RS FRIEVE 2 R4 "CF 50 g &L 2 min),
FAMGRE RS FRWR TR & WA 15 o v A U 40 P Vs 22
L 248 v BB v 3
1.5 RT4HREAYIESR

M THEUR, PG BE RS SRR 40 B B T R
M 5%x10° A /ml, 7EFILH#EM 4 ml, 7/£37 C. 5%
CO, AN BRI FREFR. 4 ha, AHAEKRFR
WS Y6 B A A I B AL BEAL RS TR0 2 B,
PLJG 6F 24 h 5 # G 17 5% 57 7K hepatoZ YME-SFM, {3
B T ST A A KRS IR R
1.6 MRS FENE

{5 B A=) BB R 7 () 4l R gk AT 3h A W
IR, RS SRR, KA AT P.AS B
e R MM AL . BART VR W IR,
AN 2 ml /] Gendre FG[# & ¥ [# & 10 min, ZE1H/K U,
0.5% T BEFR(HIO,) 70% 1 kE v i O IR 5 & i . B
FrECHME DAL EE 10 min, ZWKEE, 70% FREVE
Schiff [ 30 min (Schiff FyR MUKFEEH T2 =i
1§ 1), HiKH¥E 10 min. BER B,
1.7 ZHARTHEERET

BEPEPI RN 7V, B B VAR SR 40 A, B
5577 F Beckman 4= H #0248 16 20 A1 A0 5 40 B 35
FEN & LEBRTEEAARESE.
1.8 #itFLig

FIFH SPSS 10. 0 3K A4 Hhs Ab 34T B R Ky
ZE0r 8T, B P<0.05 1E4 B3 AR, A BT A £
H x+s ®7 o

2 £R
2.1 BHHERARSBAER L

A SZE R FFE Seglen vAFEA_ B i csedt it w28
BERIE . FHMMTEERIELEI90% LA E. RH—2
RET 45 & A R PUH A E R 13 10 TH 41 . 7 O B R
K. BN A —E s, AiEERE 60%
A

{58 W AUEE T AT LR AP A S 1 ) T 4 &
SIRCIRE, BEERE(E 1), #Fh 4 h J5 40 MG EE
fHRE, g BRI A = AL AT, BEITIEAR
., 4H Bk K2y m] (B 2), & ) 2 R4 M RE TR R
VR R OB s BT L35 B8 24 h S oK 22 SO 4n s
ERER. BB, RS IER(E 3); 48
h J& JH 40 M BE A [, (A L e, SRR, A
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R1 A RTYRRATIN BEIRFRIE MR R

Ki g K ¥ n (14 H(g/ L) J% % (mmol/ L) LDH (U/L)

1 6 0.228 + 0.032+ 0.100 + 0.013¢ 8 128.86 + 660.83
2 6 0.330 + 0.081%* 0.118 £ 0.014* 6 698.03 + 162.11°
3 6 0.498 + 0.035" 0.210 + 0.026° 3 714.19 + 261.53¢
4 6 0.606 + 0.016¢ 0.217 + 0.022° 3 753.40 + 327.95¢
5 6 0.593 + 0.037¢ 0.199 + 0.035° 4 601.74 + 339.44¢
6 6 0.566 + 0.021¢ 0.183 + 0.026° 5239.22 + 263.06¢
7 6 0.592 + 0.019¢ 0.217 + 0.022° 7 925.89 + 97.28"

] A BEAN B 48 % 2 i W (P<0.05) .

FESUE 5, A (] S BRAF T, 78 RSB /A8 4 g (&
4). TBECHR O AR BB A6 RV 5),
A —, UL IR A M I SE Al IZXAR
AHRALESRF 10 KA. 10 K5 40 i 5T SRk
e, IR, ML AN, &5 a0 A 2K,
i IRUT e A0 N 2t ) RS TR i 23 B (= |
AHUHATE AT A0 40 7 128 P AT ERAR 22, 4 e
B, MMLEE ) 72 (K 6); HFh 4 h UGB 2 B0 i
TAENGEE(KL 7); 24 h WG EEAT 40, B w PR, 4K
UG R 8)o 48 h Jr 1 SR LA H BLHA (1 2% 41 g
(1 9), JHH 7T e 100 20 440 M JH 5 S B 40 6 R
HBARZHBARE CE 10),
2.2 IhEEME

AL PR A HE ALV B A B B R TR B
F. K3 KL i & B (LDH) & 840k, 45 KW,
FER 1 o0 i R R 3% 5 B A 5 1 ] ) S 1328 3 A2
i, B 4 RINFIAEE, BESREFARXFEE; LDH
W BACE — Rigm, MiE 2% 3. 4 R TEFELEIR
I, 1 7 OB

3 g
3.1 FFEBERI D B

JF 40 BB E AR AP BE S BT FR ), 7 SR 20 E
R, 2R AP 0 vk S & T A A, X
I E. A 1967 4 Howard 55| AR
BEEAE J T Ak oy 2 AR TR B, L5 Berry 250V IR R
B/ A A N HEVE T AL 7 s AT A L, ARk T &
FARE Th e e K1) 8. Seglen® ZE4F F I IR B AIY
FHESATR, SO3E T SE56 vk, 4y B AT 40 i) — 20
WIRPE 2% KA LR LU EGTA
BUEDTA 2% MORBERT, T LAE 45 AR SR I 1) 2% v
TG HEE T AP AL 8, P . &
IR Z A N ZURIR 2 AL P 23R, R B
MU 3500 bk 25 AR L AN R RO 2 B, B AT AR

RIAG R E T 0. DS B g5 R A
—EEH, B P FREEE TEAAIR 58T
A B FATAE RIS T, a3 e I B v, DRLG A
FOUPHERBP HE AR . ROEREER AR
1E/Ns b, Bl R R R B LRI B P e-ol. AR
S WS VAT R ek s, R SR B AL T S A
HIZZMRYE, KBk T %% EDTA 148, AR T
TGRSR BERE . IR, EEARGRISN B 7 B AR,
R R BRI LR . &P pH . H
N SRR AR R . HETRIN SR R s B
IV AL IR 4 0.02%~0.05 %, G510 pH {H - M%AE 7.
2~7.6 2 [8), FEGLES ] — AT 1he ACiE0 K
TIRIREEIV B FIHE A 0.02 %, 2210 pH 1E 7.4, #E
15 min, BIATERG KRESLAE . =SiEF. HEEm
S A . e Ak, d i G, I TR N, 7R 3, THE
EAREE A ZE SR 2, B O S AN B L 50 g.
N FH— D HE LS S R BN AT 7 B S 40 B, 40 RS
PEZE, WEEEAN /D, H55%— e i a5 I 22 4n i, 40
Mgl % . X AE S BT AL Ak, BEK
FEMXT R, B BT Al sk A i, LA T
K40 M AE =R FE R TR B VR F R B, TS
AL TSR R R Befi 5 () AN /2 2 R . 5535 el
T H A S TR 40 ) 3G A PR T A B Al . R,
FUIRAS BHAC P FF A0 MR, VER T AR B T A P AL
o
3.2 PFFemBaERYIESr

ERF AR SR o, A IE R IR A R B R 2k
FIREtLE S, H AT Williams’ E. DMEM /24 4% I
(P T a0 R SR a5 R s . AR SRR R IR i L
F 53 FHTh 8 BRI 22 ) ) THE 44 e () 33 5 A S 1)
m, A TR K. S KRR AY
S INRE, FFFCN 3 H RS R AR s IS & ) At
BEMEAERKRFASE, Wiiig. B E. B
FHUS, A SEYS TR A B T S AL B LT B R
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5 hepatoZYME-SFM, JCAU7T H A NI, 43 15
(1A LA B 8 A £ 3% 10 RACAT o B bR R 9%
TR0 AT T 00087 1B ST OR RS o (R I v, ANV
ANHLFWHERR T 28 o D 0 TR, ORE T k50

3.3 FFeERRRYThREN E

Frampase PR AR s an i, — BUR Lok
P AEAE RS, WA R 2ot R A I e g, — 287k
LI REARARPRAE Ko S 7 FR B0 I3 120 (1) JHF A0 M 3% P v
PRI, AT DRI M 5 = R P RS AT T
ROl o MSEEG 25 R, SEFR A M/ 28 4 KA
1R PR BRIk wi, BRI 75 B e (1 B . AR
SRIINHER ;5 3 K LDH I 1 B 4%, LDH A fiF 4
53 RS bR, 150 W T T AT e BT S5 4

PO RET B 3 RIS A RESE A . w] Wl L i
JEUMET A 20 TRV I A M £ 50 34 4 RIN & T D i
e, AT D ASIE ST A D (36 11D d A I )

B Rk K5 B 7R A 3 HO E KK T AR
MR AR R 2 R E A T 6 Mo A B et S AR
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The Isolation and Primary Culture of Calf Hepatocytes

Cai Zhang, Li-Ming Wang', Guo-Wen Liu, Wei Su, Jian-Long Huang, Guang-Hong Xie, Zhe Wang*

(Lab of Animal Nutritional and Metabolic Diseases & Toxicopathy, College of Animal Science and Veterinary Medicine,
Jilin University, Changchun 130062, China; 'College of Animal Science & Technology,
Sichuan Agricultural University, Yaan 625014, China)

Abstract

Calf hepatocytes were isolated by modified two steps collagenase perfusion and one step

perfusion combined with tissue blocks collagenase digestion respectively, and cultured in hepatoZY ME-SFM. The

viability of cultured hepatocytes was assessed by trypan blue exclusion. The morphologic change of cultured

hepatocytes was observed, and the concentrations of albumin, urea and lactate dehydrogenase (LDH) in the super-

natant collected from different cultural period of better isolated system were examined. The results were as follows:

hepatocytes obtained by modified two steps collagenase perfusion were intact and had a prosperous viability and an

active function. The fluctuated changes of LDH leakage, albumin synthesis and urea level were displayed in one

week, and the lesser LDH leakage and higher concentrations of albumin and urea were observed on the third day. It

is concluded that the collagenase digestion method is feasible for isolation of hepatocytes. Calf hepatocytes have an

optimal function on the third days of the primary culture.
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