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S H Percoll 7277 & - 2 {Y 8 AT ¢ B
K, B, A, DB

(B R Adr Bl SHEAREE #HE MK FREE K% E, B 200090

FHE: LIV B R R B AL 75 B 80 (Carassius auratus) FFA IR, RIE K Ay a2 44, — AT LT3 — B2 EI R
485 55— 40T F Percoll Y% P60 B2 B3 Co Al AL BT 40 M. (B SEIR 40D, SRS K 2 440 R 7 F DMEM /Fyp 15 778 2 55 3% 10 do
TERE B TR 2 ARSI e bR AR ek X &6 Wi ak g 2 44 RN EE R 8T HE 3
EVETE B T WU A T AU AR SR A MTT BB Rl 2 28 R A s 7 32 AR IRl B 3 BBl B & 8 R
B LR AR S AKCE AR I 2 BT A R TRl . 25 R AR, X PR ZE AT A AR VR 220 80.6% , A 83.2% : LI A
4 AR VR SR B B T 5 R (1P <0.05), 73 108 94.2% 1 95.1% 5230 7 R TN, MIFaaEF 31 K304 T 4 R G
BEA K, S A 20 Thoxt R ZE AT A R HE T W 2 IR (°<0.05) . AR A WIhER R R A R K IR In SRR 45 R R
B, IR ERRTOEOSWE REEREIHE R T EE (°P<0.05: T AR RS S 2 W BT X BE
(P<0.05 . 510\ H . F Percoll £ B ¥ 4 B8 20 A JF 40 R, 7T 2 i JHF S0 DA L B 0V g, 3E G A TR AR B 3 . [ EIK

FERME, 2007, 14 2):208 — 214 ]

SRR - 600 JIT 40 M 53 B 44 s Percoll ¥
HESES: 994 SCERFRIRTE: A

AN BB R AT A MR BN I s B 2
g AR DR IR TR BT ST IR . RIFHI 2
B AL HOR AR S T P IT A AR B RS . T4 AR A
SEIAT 20 D 60 FEACH I, Fry %0 LM AE
IR B IROR T SRR BT HE 23 B A5 21 AT 40
Seglen 2 HE— 25t JLHEAT 5 11T R FE 0 5 ) 554 11
P IR B HETE B . AU 7 B0 T 4H AR 45
K T LA M 35 3 48 i P D B 9 AL 5 BT AR AT Y
ITFA B A A A B B G, (B 4 AN 1 A fE
R IR AR R I 5T B 75 2L AT 40 M 88 e
FAER VIR IE SRS BT R 2,
#1351 40 4 43 B8, B Bimbaum 2570 R 45 1 H AT
TR AR LB AT A I BT i, AR R
40 0 7 955 3 2 L G A et B

AR, v [ K A R B Y RO S B B
2K P SR BE Y R R B — KRS, T AR AR T Jee
SR MBS R R TUR B F I BUR LB A JERE . 2
SEOF S SR A M B SR A, F R A ) BT
IREAT BOHE R 25 IWT ST R 2

Percoll 2y —Fi T 21 % B Bh 52 B0 00 511, 1 2R 2B

Y#5 H H#3:2006 — 05— 30; 1£1T H #3:2006 — 09 — 21.

X E4S:1005 - 8737 — 200702 — 0208 — 07

R MLE % 5 T P ek e R £ it FETRORE N AR —, B
J5 AT TR P 7 PR B B, A [R) %5 B 1) A A o A T
ARV B 0 J2 N A I RIS 5 4 A R 2 4 Al A
MBI B . ARSEE DL (Carassius auratus) M
WSO 5, 78 TV B Ji BV A v 1) Ry B 73 2R A
Percoll ¥ % J& 56 FE B0, % B 48 i 3t AT 43 B 44k
B AT IRAT 2% 75« e 2 P A AL, A vk K £ S A
Ay R ST SR X B S O el R A I
TR, I AT A D (2R 7 0 e I S A
FYN A TR A ],

1 MR5I%

1.1 ##

1.1.1 MR SER AT L e L
WAEHE R, 4K 10~15 cms AR E R 0 .25~
0.30 kg-

1.1.2 FERFTEME 0.1% KIEEE IV, D-
Hank’ s #, Hank’ s ¥, 5 - (L7 , DMEM /Fy, 55 77
RS FEBYWT Gibeo A7, BEEHEEFE R,
Percoll J&W - & B3 5 V0 H IR B 0k 28 (R A8 MT'D

BEEME: DETHAERKBESTE 05-224); DETWEAFEREERIE (Y1100 ; K= REE L AZIES 04-172).
EHE N k&R 1979, B, LA A, T8 NFEKAEEY AR AT KNI AEY) % 7T 5 . E-mail: gfzhang@stmail. shfu. edu. en

ATAEH : ¥ . E-mail: sxgtong@163. com
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B+ 2% [ Sigma A 7. JREZ BUND 5]
& AE A AL B & LR AR (LDHD &
AR I AR EREY TEARAA .

3111 ! QO, 55 7% 46 (Heraeus, %2 ED , BIO-RAD
550 2 BE bR A (W =), CK-40F200 8 & & f %
(OLYMPUS, HA) , SW-CJ-1F B85 TAE G R
&), 1600 B e 6 T (B, HAO , b% B
WEE OLYMPUS, HAY) , MBRHER (b E Ei), 24
7196 FLAI A5 F= A3 B Corming A7 GEED .
1.2 A%
1.2.1 HIFFMMEISE S Seglen FRIE IR
BT A5 HE R RO R s . T (A £ B 5 5~
6 d J5, BYWTEEER K =, 78 4 A, fA PR R S e 3
75% K5 3~5 min. EHIF TIESHEI TS
e B F Mo Se A 0.1% R BEFIV HY G
C2* \Mg?" & 7 1) Hanks ¥ (D-Hank’ s ) & ¥t3~4
X, FiFH Hank' s W0 U8 3~4 IR, SR )5 BI A1 mm?® /o 45
(/N B S RERRR (VA 1 0.1% BRJRBEEIV 37 CiH
1t 60 min, Z 1ETEALSE, A 100 B 8RG8, H i
() DMEM /Fy, 35 75 W B B 41 A2, 4 T 5 500 r /min &0
3min, EE 3K WEMME. 585 15% 8R40
1510 mg /L B 5 3 1) DMEM /Fy, 55 57 W8 77 41
w5 10) P DMEM /Fyp 5 55 V60 3 40 Bl B2 O 1
X 1094 /mL. K515 2 1 40 g o> o 2 41, — 4R
Faatit— LA AINTIRAD , 75 —4H 3 A Percoll
R R LA,
1.2.2 Percoll T/EHMELH  Percoll J& ¥ 90 mL
510X PBS 10 mL /& &, #l % pH 7.4, BiEKE N
335 mOsm (1 kPa = 38.78 mOsm) 1 £ ## %! Percoll
6 B 0 BR B 1 s X 20 mL 43 B IS 30 mL
1XPBS#EA 7 4 C 5000 r /min &0 3 min B 7] 3543
R 1.05~1.06 g /mL, iB1E &4 295~315 mOsm
(B0 R 4y B I T 12,
1.2.3 SIAT4RAmAISE(L TR X 20 mL AT 410
BMBFTSOmL 7E#E I L E4CHRHET
5000 t /min /L 3 min, 37 _LIE R (P95 3E 52 R 40 i
AR B2 RS RS . R 2 K, IyciE
fd. A 1XPBS #iE,4 T4 F,500 r /min &L
1 min, FH 2 &, RITEA IR W12 e 4 i &
TFTEE 15% G 4F M35 .10 mg /L 5 %.100 U /mL
H R A 100 pg /mL 5 % 3 1 DMEM /Fyp 55 78
B 2 5 B Rl i R 40 AR, VR B A0 AR BRI FE A
1 X108 4 /mL, 1E A 5254
1.2.4 BPARBMIESE B LR R 41T 4 A i s

U040 FFA A, DUBS R 1 X 108 /mL 340 T 24 FLEE 55
B, BT 27 C 8 QOB 5 R 555 Y16 il
1R (RBRREF AN , 5 504 48 h Wl 1 WX
1.2.5 AFRMESUBERERBZLSE HOE
IR 40 BB B 15% R 2 1135 1) DMEM /Fyp 35 75
B, &8s T 24 LB AR, BILEMEE
1%X10° mL. %% 24 h BUH 6 FL4 AR s 16 3
IMER T EOAR 5, 4L 10 d, BE6% 48 h 45 K 5K
MM . DABS IR R A R AR A, 41 IR AN EA A
ARt 2l A K B2k . 7F Olympus 81 & B58 T Xt H
PR TSR I AR B SR O BT AN M AE SR 1 R 28 3
RIEHE T REATEFNE MR SHFa s
Kphe ), Asush— AW ER SR, IR ER 3 7L.
1.2.6 HFFAEHFAEMNE RAGWHE
e 00 5 T2 R B o D4l o % B R T 4
BB R B 1105 /Al X 9 37 40 A BB AR
BN 17 0.4% 5 W3 3544, VEAT, AT EUR .
WM BT B 0 Y A R TR O A e R T
MG S B 1 min W, 75 B0 T F i 40 i
VAR 2 I B0E A i A AE A AR R B0, VHE T4 AR
FEREEE . P Py 40 #0236 40 4 i 3 )
WA b, 4% HEE [E 2 15~20 min, =i T ik
PR AR HE Je 0, 2058 Rl S i 5
FF A SE AT B, B P 400 N ) 2

FF 0 A7 2 (%) = v 41 I 4 / G 4 i e 4
+ FEAI AL B 0 X 100%

FF 4 26 P (%) = RFA A / CHF 40 i + 3B SE T A
40D X 100%
1.2.7 SIATMARIESEEE HAOE  RA DY H 1S
Ml (MIT'T Ehty vk S 300 2 o 1 4 8 siz 56 281 AT 4
MR RE T . KA (5x10° AL B 7= T 96 L4
URE TR R, R 16 L, W IR R 7, 7 )
AL N 180 pL HrEEE IR 20 uL 5 mg /mL MTT
W DB TR 4 he WRBEFH I 200 pl — 2
T (DMSO) » A & % 2% 4% % 10 min, 76 550 %
HaEEbRA KR 490 nm Rl R e, —=R
BRI, B EH 6 1L-
1.2.8 HIATHARINGENE 1 24 LAl fREE TR,
MIEEFEER 1 R 8 K, RIS 6 FLANM B, &
SR 8 K, 43 IR FH A I R A1 A 00 6o o 4 R 5T 5
AR 35 A B AR E IR RSB ODBD
e, L ULAL Fos. e SR A DUVR H I kil e
FIER FWRIE, L Fearon & IR 2 MK E, DN EIR
TREEEA RN E LDH R . BRI
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MBS T, —NHER IR S ER 6 fL-
1.2.9 #IEAE  H SPSSA1.0) AT EIE A
AR X £SDFEr. H ¢ B g
AR RAmmER EZEES2TT. B P<0.05 B,
INAEREE.
2 HR54WH
2.1 FTBERSME

FERE BB ™ SR, AT LT B4 B A R

AN T, S A SRR, SRR AT AR (A 12
EER L, A S 5 20 M K B 2 >, T oo FR 2 AT 4

T AL B O IR S AR AR A A R R L SR A
R AR A (B 1) . #RHE SR 2~3 h B
JT A MGEE , 24 b )5 HT A0 HR A2 S 2 | 52 40 R 1) 22
T, MLARAR AR i, VR AR B S 3K, A1 R T 46 3
Bk, W97 3 d A, SEU 4T 40 i B R Y T
BFRAG, RIS RS B, I B (BT 10 5 T
VL2 T 4 PO B 5 0, A /D 5 0 D 1) O 48 ot TR 1R
A SRR ARAEK ® 1D, ERKEERE
8T 2 Percoll WAL HINT A M. H5 5756 7 KL
SR B R A (B 1), (B0 R4 I 40 L 48
AR NS (B 1D .

Bl 1 0B SRR ILE 2 ) 66 I 40 iR A&
a: N4> &5 A S50 ZE AT 40 B8 (X 200D 5 b: I 4385 56t FRZH AT 40 B (X 20005 ¢: SEERZH A K 3 d A AT 4 A (X 20005 d: X FRZEAE K 3 d O RT4
B (X200) 5 e: LI AR 7 d BT (X 2000 £: 5T EELEA K 7 d BIATF4 L (X 2000 .

Fig.1 Configuration of Carassius auratus hepatocytes under inverted microscope
a: Configuration of freshly isolated hepatocytes with percoll purified (X 200 ; b: Configuration of freshly isolated hepatocytes without percoll
purified (X 200 ; ¢: Configuration of hepatocytes on the third day with Percoll purified (X 2007 ; d: Configuration of hepatocytes on the third
day without Percoll purified (X 200 ; e: Configuration of hepatocytes on the seventh day with Percoll purified (X 2007 ; f: Configuration of

hepatocytes on the seventh day without Percoll purified (X200 .
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2.2 SIATMBRAYE L

43 9 0o R £E A S 2 TR A DT 40 B A
TTHR, 45 R IE 2. WE 2 ATLUEH, SEs 41 R 4i
PR 56 3 R A KT8 B R N bR, 40 i B B A
554 RN M A Kk = 0, A i B R 2.88 X 1094/
mlL, A0 A& K () 4E RRE X — K, BRI 9 K

JRAL B BRI AG R B, BE N TR T T 4 4
ERBOVGER, 5 5 RAMRE KA E K, B8R
B HA 2.36 X 1084 /mL, H BB [6] i) G4 20 i 5 &
MR AT, 26 A3 B H 4 IR B e T
IR (P<0.05) » HAE T 5t LY [R] 37 ) 6f jE 41
AR

3.5¢
3.0t
Looash
Ep
‘£ 2.0F
— O
N
®s 1.5F
¥
§ Lop —a— X2 Control
Ny
05k —0— LU 4 Trial
n=6
O 1 1 1 1 1 1 1 1 1
1 2 3 4 6 7 8 9 10

1K K#/d Growth days

2 ARG B T A5 B e 0 P A L ) A K 2 I
Fig.2 Growth curve of Carassius auratus hepatocytes seperated by different isolation

methods

2.3 AR BEFZFXEATHMFERFNGE /20

JEBE R AT BT 43 B (1 T A0 M R A A0 AT, T
RM TR T AR T B 22 320 7 40 JH 5 566 375 T, 41 i et
S, HE G LMK ERa 6, MRz E %
o, S5 AT, o R] A SO AT A . AR R A AN
B FIRRr M, et nr vk S R SN A M A A

AN ) 53 8 7 %o R 400 B A7 2 R P ) R i L3R
1. W3R 1 AT DLE W, SE 50 41 B 40 08 /7 48 R 1k
94.2%, BE = T HE4A 80.6% (P<0.05); T4l
BRI AR 5 95.1%, 1 B3 & T X 41 83.2%
(P<0.05) . A WL, £ Percoll ¥%4) &5 158 2| it A 41 i
745 TR0 2 S50 s SR

Fz1 AESBAENETARFEEEMAENEMm
Tab.1 Effects of different isolation methods on viability and purity of Carassius auratus hepatocytes

n=6; X +SD: %

JE¥R Parameter X B 4E Control SER A Trial
FHE % /% Viability 80.6+6.8 94.2+2.2*
2 /% Purity 83.2+4.8 95.1+3.6*

I« R GHBAMEEREE (°<0.05.

Note: * means significant difference compared with control (°<0.05).

2.4 REHBHEXTHEAT ARG TE A 20

ANTR] 4388 T v o 80 40 48 5 ) R e LR 2.
MF 2 AIEH, LR AT 1d)5, 0D Hi
n# 0.201: 5578 3d J5 OD fHIA &M, 4 0.373,5d
S5 T 240 L T 2 3 T 2 3 AR o T X LA T 4 A
7 1d 5 ODMEN 0.176: 5% 4 d W =1L &

1,100 0.310; 6 d J5 AR AR W B R, A
AR P, X L P T D 06 B o PR AR A8, T S B
AT A ARG T FEARAR, ZZ R 0 B2 (P<0.05) -
VM2 Percoll ¥ 5 JE2 16 52 800015 31 O T 4 IS &
Uik
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Tab.2 Effects of different isolation methods on proliferation of hepatocytes in number n=6;X+SD
247 i 18] /d Time
Treatment 1 2 3 5 6 7 8
xR 0.176 = 0.185=* 0.232+ 0.310 % 0.302+ 0.282 + 0.246 = 0.234 +
Control 0.006 0.006 0.013 0.027 0.026 0.029 0.015 0.013
SEI AR 0.201 % 0.223+ 0.373 % 0.370 = 0.364 = 0.354 + 0.352+ 0.351 %
Trial 0.017* 0.008* 0.016* 0.005* 0.013* 0.241* 0.012* 0.013*

I« R GHBAMEEREE (°<0.05.

Note: * means significant difference (°<0.05) compared with control.

2.5 FESBFENIFHABRRESENRAELS
s EAL)

HEAMRERMERIE 3.8 4. HXRA
FHLE, SER AT 40 I B 3R B R IR 3R & L RLAE
BAFFRMNE R & T XA (P<0.05) . Sk

40r O340 Trial
35+ « O %F H84H Control
o . m x n=6
- L sk -
~ g 30 I .
=t I EE *
< E25h I T .
= ]
%S 20
oog
14 s
\Eﬁ 15H
I
® < joh
N
sH
0 L L 1 1 1 1 1 1

1 2 3 4 5 6 7 8
I 5] /d Time
3 X ERAE R SR ZH G AT 40 L TE 8 d SR AR A B
HE A RERE
o« ERSHRAMLES BF (P<0.05).
Fig.3 ALB concentration in the supernatant of purified
and unpurified hepatocytes during 8 days culture

Note: * donates significant difference compared with control (PP <
0.05.

2.6 ARRESBEFHEXHEATHE LDH K E /20

ST 40 A LDH RIR I 25 R 5 iR, fE 85
Fe LB AT 3 d W15 2 4T 41 A LDH MR E 5
RE, LHEMBEHAZE & TEEH (P<0.05:3
KIEBIE T B R BRI K SF T 52 % 41 LDH
B BT R4 (P<0.05) -

YT AR R R WA R PR 3R A R I AE B R
BI2R 3 RANGE 4 RIKEAE, B 5 R BTN T, i
JRIE R —RE e . B PRI A i B R E 2y
WA B PR 35 PR L AV 17 S R T AR

O L% 41 Trial
61 O %F 46 Control
~ E I’l:6
~ 5F
% 4t X
SRR RA
B¢ st
3
X3 2r
H&(D
B L
0 1 1 1 1 1 1 1 ]
1 2 3 4 5 6 7 8
L 1) /d Time
4 SR RSB AT N AR AE 8 d K5 AR AR g
RERIIRE

o RN SATRAMEER BE (P<0.05).
Fig.4 Urea concentration in the supernatant of purified
and unpurified hepatocytes during 8 days culture

Note: * donates significant difference compared with control (P <
0.05.

it

H A, £ 2R I 40 1 2> 2 5 5 O A
R R B R A S U ). RV I AT B A A
FiROIFRT 24, 52 d T I 40 M 2 —Ff AR X 5
IR (AR N, 50 B AT IR 10 2% A ZERAR &, TR 97
HEFLAR RAR Ko 22 H4 B Seglen T 25 11 Ji Il E 1 1%
S A4 A, R T L S R e B R
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14001
O£ 4 Trial group

T:] 12007 ¥ I { O X 4l Control group
S 1000F n=6
2
o 800rH | || x
e
=
£~ 600
N *
= 400H
é_\?é
= 2004
0 1 1 1 1 1 1 J

1 2 3 4 5 6 7 8
Af IR /d Time
5 i FREH R S 48 W4 IR AE 8 d A AR Rig W
' LDH HIIR &
W« BRSHBAMELES 2F (P<0.05).
Fig.5 LDH concentration in the supernatant of purified
and unpurified hepatocytes during 8 days culture

Note: * donates significant differences compared with control (P <
0.05.

T Py £ 2 T i o £ 25 25, (Rl PEE AT AR R A2 W R

ASLINAE Seglen W 25 I I B 2 A V2 H Ak bk
T L ) 4 B g A T P it . RTE R R O
AL 3R )5, 1 — K H Percoll W% & 16 S B0 1 7
O BEAMLITA . SR, i Percoll 56 5
Lo JE BT AE 40 M fE N B R 94.2%, 4 fE
95.1% ; M A2 i Percoll it — 2 4l fb Ab 3 Cof BY
2H) 43 2B 40 0 1 A2 v AN 80.6% » ZE X K
83.2% - AMIFTURFETR B 45 FF4H B U % AR 4, 52
56 2H BT R ZH A0 A ) 3 B 2R I B iR, X R A
JF L Percoll B & 1% 4 1.05~1.06 g /mL;
T B 7 B0 I 2 e 4 L ) 35 FEE 1.05~1.06 g /
mL, T AESE )5 AN A L 1T 40 B R A 52 450 T A B )
FEHILE 1.04 g /fmL LA FU28) 0 B D), 3 i Percoll
o0 P VL AE Ak 20 B 0 T 40 L, T o — 2 8 v T S T A
WREE ) 5 A, A8 1 TE G R B BNk, 4 R
'

KT R AT TR 1 BB 0 T 40 B TE R SRR R S d
P45 A R PR R Y — 3 890, RSz il T 8 d
W B 9 WA IR 358 RO P AN BB A AR I Y
I 4 A 2h RE (45 bR 100 W90 3 0, AR A B 3R
P SEI AT Ay A B B AR R G R I B
EETAEA(P<0.05. AT 4 RAEAMIRES

WMARE B R, B 4d G, BN REKAREANRES
JEE ) N ES FF R E AR — e BB . XA Re S A
PR AR RS S 5 £l T e ) e 2R 20 ok T A 4 i
B 22 o 3, DT AR L DD Be 4 e AE — o BIRAS

F it LDH ¥ & & A2 VEA AT 41 M 52 30 1) S ek 4
PR2U, Hyszgh gt BT s, S AT 40 R LDH IR H
EHERFNEH, X2a T RAFMRAE
K, BRI 2R AR, ST
FESE R4 M 2 [ i e R R 48, i T REZ A
BEZE T B = A LR I S B A N 5 =5 A YR
IR T 40 B A R Al 0 53, DT S 41 YD o 0 4 1
K, 52 LDH s =30

4 Hit

i3 Percoll #6 5 iR 44k IV 29 5 i g v AL VE 7y
BRI B, TR AT S RO P R AR A
L2, HATA M B 8 A 0090 W IhRE IR 35 & i RE
9 BN s T AR U S B R T A, 3
R RN T RIRBE IV AL, TN SR 3 3
ESBHIE NGRS TRt e S e

52 3k
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Isolation and purification of Carassius auratus hepatocytes by the method of Percoll

ZHANG Gao-feng, GUO Tong, WEI Hua MA Ke
(Key Laboratory of Aquaculture, the Ministry of Education College of Aqua-life Science and Technology: Shanghai Fisheries Universi-
ty» Shanghai 200090, China)

Abstract: A prerequisite study on teleost hepatocytes is a reliable method for hepatocytes isolation from

blood and other non-parenchyma cells to obtain highly purified cell populations that are functionally active.

Since current techniques of hepatocytes isolation fall short of these requirements; we have developed a new

and more effective technique for isolation of Carassius auratus hepatocytes by using of Percoll

(Polyvinylpyrrolidone coated silica particles) density gradient isolation methods. To evaluate the method of

obtaining vigorous and purified hepatocytes: firstly hepatocytes were harvested by collagenase IV s then di-

vided into two treatments: collagenase IV treatment group as a control; and Percoll grade centrifugation

treatment hepatocytes after collagenase IV as a test group. The cellular morphologies were examined by in-

version microscope and protracted growth curve. Viability of cells was determined using standard trypan

blue exclusion: and purity of cells was examined using HE dye; proliferation of hepatocytes was tested by

MTT assay. Function of hepatocytes was examined using albumin (ALB) ; urea and lactic acid dehydrogenase

(LDHD test kits, respectively. The results showed that viability of Carassius auraius hepatocytes was

80.6% and purity was 83.2% using collagenase IV . After Percoll grade centrifugation purification, the via-

bility and purity increased (P <0.05) compared with control, which were 94.2% and 95.1% > respective-

ly. And non-parenchyma cells were hardly seen under phase contract microscope. The time from inoculation

to attachment was shortened in purified hepatocytes and proliferation increased (P<0.05) compared with

control. ALB and urea examined results showed that ALB and urea levels in the supernatant of the cultures

increased (P<0.05) compared with control. LDH concentration of purified hepatocytes decreased (P <

0.05) compared with control. The conclusion is that the viability, purity and function of hepatocytes can be
enhanced by Percoll grade centrifugation. [Journal of Fishery Sciences of China,2007,14 2):208 —214 ]
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