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Advances in research on fish cell culture techniques
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ABSTRACT Fish cell culture techniques are important and promising tools for biology stud-
ies. With the development of biological technology, an increasing number of fish cell lines have
been established. Although the procedures for developing fish cell lines varied with cell sources,
basic principles were similar. In this paper, the status of fish cell culture development, applica-
tion and characteristics as well as culture techniques were reviewed, with emphasis on the per-
spectives for fish cell culture development.
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SRR SPS. H .0 R SPH. B R RSBF .S IR TR EBF B THARE K
EOEARAR T ORBMEARR GSFHMAR (EETS  1998; HEHFH 2004; Qineral. 2006),

2 BXARBEFNEAERR

BYIBKMARERETENATEIREND B L E URRERE M H &, Wolf % (1976) F| F§ RTG-2
ARASHHE N BRRE—ERERIURE. G5, SMHAXREHEARGRARRYELES
Bk, BElC SN ABRRREY AXEY Al ASWE BEEARBEREPSIE. GARNEKR
BRMAEEMEZ T ERERH TARFARERELN-FFEXOHRTREEE B MRS . DARESRF
FEREECEER EREERE. AP EFTREMANTR. DAL SN, BEERERNa3M IR
RIFARE UM IR EERE R INEE et , AR B EGEEMORE (Tocher ezal.  1989), 7 H 3%
BRBAZLRIYEREBNZWE, T URERELELER. DUTEEE, EEEFGT, W LOEHEE L
Wik  HEBR AR w I B T 38, 7T LUK $ X0t T R AF 5T ‘

£ SO0 L % 57 B0 SR 2 LA R SR BN R AE S v BLsh A A B B R L (R 5 T PL 3 0 U 3 SR M 1L, £ S 0 I B 5
HAHEACHAENREL D TARETRY, MBEEE B ARERERN TEENEREE W
B AR FRAR AT . VoK P AN RV R A A AR KRB — R AE 15~20°C (Koren et al.  1997), TR
e EREMEIMEBTE 20~30CHRAT LIRFFEHE HE 200D, 87 — ) Wk a0 2F 6F fn i f iy
TEE R (RS 1998). 2) M LEFL Y 40 3% 5% , A 2 40 M VT LA 32 i 8 8 TR S B S o )™, B
BB BT RESFFEYPRTUR . 33 T 5 L840 M 55 57 A0k 2 40 00 , 40 M 75 251 300 oA AR B A 1k
SARWTHESE . WL 3h MK L A M T AN IR RIS (A 4 B A 3RO JR 4 B R TR B BR R B RSN B SR B
#,HEABK DA R FE - WEE AT ERE, 8T LRSS SRR A (Miller ez al. 1994, 4
SRS YA I SRR, AR A R AT E IR AR U B ME S (7~ 14d BEE X UG #5%
FEMBEEARTELE UL, WP T 3511 HFE (Fryer ezal. 1994,

3 BRMAMIZEFASE

2 M B 5 R PR LS Y A IR R — B AR R R AERE R AR E. FAREREERNDY
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W AT LABUR 340 15 R Y JR B 4 A A B B 98 (Segner 19985 Zhou e al.  2006) . 3t B BT 48 My 35 57 B R A
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T AZ B 5T 55 7 T 69 FF P SR A% A 35 3% B0 40 i BT R ek AU 9 .
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7,0 B (Miller ezal. 1994; Bouma etal. 2005; Norum etal. 2005; Sakai 2006; Alvarez et al.
2007; Wood et al. 2007; Katakura ezal. 2009),
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SHFREAAFRAHNBREMENEM FE.EBHFFRIURERLZMFOEARTR., EXEFRRETMNAKREBE
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DU EEE ., S TR EERREOHES, TR TR EREASURS AL, WEEREH
PR R B R T N B i S S BN B O ERE A B FRBIER .

DELSFSEE., BRHANEESHNTER EDTA(Z KW Z ) ,EDTA 7 L& & 41 M 8l 9 Ca®t , A
TR > B A S8 R AR BMRIT R AT 48 . RESHTRIEEMIESR X F R4
REEREEE R KM BT BB T,
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Al i, 2K RANEABABEEAR. REBS. FAEAREIINARER, —E5, RS
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PG (Wolf eral.  1976b),

SYEERESEE. ATANAKIENRFMEESEFSEBREHARE, FBEHFEA Ficoll ERE.L E
BEREE LUK Percoll BER.L, HFEBEMARFERNABENMNEEREESE, KEELARBEWE
ROl ik 8 7 B A Rr 55 SR 4 B 1 B 19 (Blaxhall ez al.  1985),
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RBEARPOEEDR AR HBEXENEZ  BERZWERRBRPTRESERER. EWNRAKRER D, HREET W
TG EE A0 M B Fr UM R G, JHBIENGEE R — N ER E RN EE RS R, XRYREWEHERE I E
FURERETRN—SEL BE . SRBYRFSE MBI ARG, RAAEREE RN EREENIEFR
SARHIEFRMMNGRE , A B TEMEMEERBY P HEE LR EYRNAEES AREEEAMKRIEER
HERWEYH, ANEZAREFRNIOE . ARXEBRYEYE B ESAB THMMEEE (Lee et al.  1993;
Rabergh et al. 1995), i
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DU FEE Y., It 7R (Co-culture) , E R FHRTFHAMMIER., THRE XXMV AR
SRENHM A EFOXBERZNMBETAREE S, FEEFHETHRERSEY. BRBER
BARED — B A BB IEF TR ENHAEARN T HKIES . W5ERE (Feeder layer) B [F] ¥ ¥ A 40 55
Feu, TH M BR B IR R P, R 5% 2 40 M A A A ) B BT LGRS T A B AR M B R R R R 41k
B Z REHER A& (Evans et al. 1981, MAT, FIHZMERCERINE Y TR DA F et L8 IR 408
% (Wakamatsu ez al. 1994; Sun etal. 1995; Chen ez al. 2003) FliT 84 #5495 1 T 40 #L & (Diago et
al. 1998; Ganassin et al. 1999; Katakura ezal. 2009), WS AMEHENIEERT4EFE TR
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2000; Katakura et al. 2009).
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KK CGRER/EBOBAL, HB TR ULEFYEE TS Bk R S N AT 5 304 76 48 A IR 3,
TERFEIIKBEROBE Y. MRAVNBRSGERTEERAH THEMESEERYREAHHR AR,
BHE L5 SBALHYLMIAG (Nagler ez al.  1994), AR IEFRE N AT LA 58 AR b A B E 78 3 8 A 40 f 3%
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FL R B 35 0 B A A, 5 4 B FT A S SR B R AE B B YR (Miura et al.  1991) . 5338 BB 3 IR AR 4%
FEGMRAT, MR AR B FRREROARERAREZLAANELRS, AR K Z R, T KEFA
Mg A PR A R BRSNS R A A B Y. FIHIZF 35 Miura 55 (1991 (R 4h 35 57 H AR 88 88 An-
guilla japonica BILHALIEE 21d, Amer Z QOO AR ELR T T A Hucho perryi BHHL 15d FHR
MEKF TR MRS, Bouma F (2005 KB FM MM S AL BAB KRS, AL P RESHEMAR
A LAER AT B BB RI R T4 .

OB, ARNEE—MERNEE R E A -5 TR A AR, T AR E R
OKA ERBAD A E . 5 ERESHEFE PR FEANR, SEEARTRA N ITF SRR, IH
Mgy AE PR EDI & Nat 5 Cl” IR B iEEE /1 (Wood ez al.  1997), BHBEFELE G THFERFE#R
ARBEFER SR, IR AR E AR R MR, BB UGHE S ARXE RN ET A EA
ARG, AEAREET — RN EETE RS EAREMNEE RN BEEE L ER,FE
41 I (Pavement cell) B BB &, Fl BT — ¥k #: # #t A 1 (Double-Seeded Insert , DSD) ¥ i T 40 42 40 B 24 2
(Fletcher et al. 2000), B & 2% %7 44 40 B (Mlitochondria-Rich Cells ,MRCs) M B4 A A BLE L, &G
BB SSUHEBAERS 5% S5 T2 B WHEXH MRCs 4 M 4 5% A9 41 60 40 g 5 2, X % F 40 3t
5] 5 8 25 68 P B 40 O HL B B A — B (Wood et al.  2002), FIFHBEABEFERA, TUFARBHARERRSE
B THEREE, AT AA AR BT RS RESWMERSE SN EERENARE R
RA—ABEBR AT FRBAR (Wood ez al.  2002,2007),

DEFEEFRE., AEFEPMHNEZENREZEERFERTNIERFIEREHREESE 1999, WEE
F(Ryll etal. 1994) FLBR.CO, (Hu ezal. 1997), FEEHEIFE A K B I, 00X — X &, O 40 M R AR 5
FIFRET ) MRS, EEEEFRRG T, FMR S A N R G, HeEBR 15 85 37 WA [F] B A BT 0 A BT 89 4% 57
HoOVARESEFERAENE RS, HEREZY  EARABIRENEREE, SZHMIT %, BIER
FEETNUEBAEFHE, RRKERSSIHERE. EEENRESHSERAFTEAML EEER T ERSINHR
SN FE R LE4MINEEHE.
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DEMBEBHRAEGNFRALESMA., BOFEFFEORBAETERT BRI IMEFHHK EE BSSFEXT
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(BRABZUE  1994).
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(Wakamatsu ez al. 1994; Hong et al. 1996) ,3E 80702 & (Marker Gene) (4K Sb 3 15t 0] LL gk A 2 2 40
Hzh e e B 10 5 (Katakura ez al.  2009),
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