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1 HESHE

1.1 #R

HifL ks D A F 5T A AR S R R,
Serm 3~4 em, EPRMERREAK, LEREEEY . Rl
LRI, T5% PG IH TR R G, BT W uE e
K (MEBZE 100 TU/mL, $%5 % 100 pg/mL,
W E 1 pg/mL) "PRSEFRE 24 h UL, BIF
B R 4 AN/L, JKIE 15°C,
1.2 EmiExFERRMNY

M199 5323 | L-15 §iF£3EH°8 Gibeo A ]
7= iy RGeS IS (FBS) M Hyclone A &) 7= iy 2Rtk
2k Sigma 23] 7™ ity 525 A HoAth Ak 2715
B 3B T

2% Gong ZEWHGE, AL IR B 57
LM ICHLER (NaCl 20.2 g/L. KC1 0.54 g/L .
MgSO, 1 g/L. MgCl, 3.9 g/L), ffi Hi%i% ik 5
1100 mOsm/kg.,
1.3 BEFEHMRK
131 EmEFEFIE LW 3 MEREERE
H(L-15. M199. L-15+M199), FBS ¥ [& &
10%, BB 2 A FATHE, SCREE 2 IR, DA
Yod A g . AN REAE TS B R RN e AR -
1.32 HRMPWIRETRE WAL, %% FBS.
ERERR A Ca™ AN T, S28e 3 3 > FBS ik
JE(5%. 10%. 20%). 3 A™2FHEER M (5 mmol/L
20 mmol/L .50 mmol/L)F1 3 4~ Ca® ¥ J& (2 mmol/L .
4 mmol/L. 6 mmol/L), % Lo(3%) 1F3ZSZIIE K,
OMSLERL (K 1), FALBE 2 N FATHE, L ER 2
Wo VIANMIE BB | 20 MA7 3 B (R VR M PE A0 F
bro BRAHFALIERE 6 NHLEFHIAR, {#H Photoshop
AP0 S 240 B SE L R RSl £ M e 1 T
Y M R A7
1.33 FEREF  HEERTIE ] 75% K AR k824
eI, MG IR UIW AT LS, T
Rl i B O IEZH 40 0 3 %5 RS I 24 Dy ok,
W HE T R K IR K g e 2~3 i, BA
ZH 20 B W (R R KR A g K TR b A= &

F1 EXTHRPEXREENRMEFIRE
Tab.1 Theadded factor concentration of each
group in orthogonal design

Sege FBS /% A il PR VR Ca® ¥ J (mmol/L)

group FBS cqnce- (mmol/L) tal_xrine Ca®* concentration
ntration concentration
1 5 5 2
2 5 20 4
3 5 50 6
4 10 5 4
5 10 20 6
6 10 50 2
7 20 5 6
8 20 20 2
9 20 50 4

H# % 500 IU/mL ., $% % 500 ng/mL. R KFEHR
100 TU/mL . HIFFE X 2 pg/mL)H =2 20 min, 7E
T g K PEVRAI 2 3~5 WK, KA &
MR, WYIE 1| mm® A4, EEGEE
T 1.5 mL B (B#&K 1100 mOsm/kg) 1)
25 em® BEFRh, BT AL IRAE . MR e
W, WEE SRR 20°C, Ki3RHE pH
7.2~7.4,24 h WHEHE AR 2 mL, Z 55 1~
2 d IR IR 1 IR, B BRI R P T5 G
Y, & 1GR3 d BRI 1R, 2 JH)ER
B 1 PR RE SR AL 1 K, Nikon TS100 f5]'# Wi
i T WIS AN M T A A K DO IR E SR
134 HEWMZITHH A EdEL x+SD (n=
6)F /N, i SPSS 17.0 H{FibAT 22 54047,
P P<0.05 R B2 R, DIP<0.01 Fnilk i
%5,

2 HREHMH

2.1 EHEiEsFEG®

3FPELRLIG IR L, L-15 353 b DLC E 4
Ji 3T A R R R, L-15+M199 B R Bk 2z,
M199 53Rt/ b, L-15 JiFR 3 K L-15+M199 5%
IR ZHGT MM TS 2 R A A, M199 K373k
W 2R EAE NG 1 R A (R 2),
2.2 {K5MESFFOARZARE B

MR SRR, AR RE 37 040 I 40 i K1) 43
9 6 FRIEHL (1) ILANIE: A K A, &
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Tab.2 Comparison of Chlamys farreri cell migration and survival in different basic media

ERipiEis 2HUPLIT 20 5 7 RUMUAFE /% 5 14 KANMAAE 2/%
basic medium cells migrating from explant cell survival rate on the 7th day cell survival rate on the 14th day
M199 + 20~30 0
L-15 + + + 70~80 20~30
L-15+M199 + + 40~50 10~15

T+ PRORRAF o+ + TRORIEE RN

Note: “+ + +” means good; “+ +” means normal; “+ ” means general.

RN 80%~90%, HH 10%~20%.0> L1 i
WA, R A 20 ) 4 Bl B A e 1A
S AW . SRR R, A W AOEE T SR F
AU LA S 4 3 R A5 L (32~46 IR /min), B 5 1S
FEH RPN (2 W/min), WHRGERF 3~5 d; 4
JE AR AT R IR (1~2 J), I BLAR 2 e
A 8 30 33 2% (50~60 ¥R /min), O LA AL HE 2 4N
RS 1 20 LN i A2 e p A T S, R
AR AR, WRE ST Ay 67 RS, A5, FH4AR
Y ST Rl A (8 1A B 1C); 465 2 50 L
W 1 2 b i S RIOR 3 2 A7 JROIR, A
FAte B, AR A kL, BAA%A T (A

1B), X200 LA AR SME G B TR e b o (2) b R B
AN A0 2 2 PRIR(E 1D) ., ) AFNPE R
YN A0 AR AR X TS m AN 5~20 £ (K
1B). (4)NEF4E4np: g2 KRB (R 1F), (S)#
UM MRS, A 2~3 AR AR (B 1G).(6)
MAnie: 4k 3 F, BB EAR(E 1H), B9
AN (1R TH) R0 A () 1H),  Herokr 41 it mT {8 I
SYZAHE TH R IR AR SR,
PLO LA R 3, H A A28 R/ 8404, [R)O
JULLH 240 At 4 B A — 0 SRR B R 50 1~2 S, o0
JULZI0 A 285 S 1 B2 Ah, S RO WLAR L HE B B 1 L
W D), [FIEE, KR @ R AR, AL
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BT RSN % BOATFL R DLCo 0 200
A HALYGE AR 2 K), oAU, BRE 1 2RZ56R0 NG00 B. 25 2 80 NUATIEEE 32 X), »rm ok I ZE4n i,
AT E; C. 8 1 R ECHLIIEGEE 6 X), PB4 EA T A D. FEFEAIRGE 2 X), Pk S 40 i,
E. AHUNGERAIMLCEE 7K), S AM0W0RE F. ARETAEREAIILCEE 23 K); G, AR AIMLCER 10 %), R AL A, 7m0 S
H. IMAIAECE 16 K), a fRFRHT 1 AP i, b FAFRHT 2 A 40 (»7R ], ¢ AAFREE 3 FBURLME M AN A, » 7R 50 2RI 40 1 0oL
HEB 9 K), R OSBRI ). UL CEE 7 K), Sndiiia~ 8592505 L-15, 10% FBS); K. 418UHGE H AN G 2 K,
B3R5 5% FBS, 50 mmol/L 2ET# R, 6 mmol/L Ca™), B /R £H 4N L. A4 BT AN (S 3 K, B3R5 20% FBS, 20 mmol/L
A HER, 2 mmol/L Ca®"), /R4 2, M. BEAMMAZE R 4 K, B3R5 5% FBS, 50 mmol/L 4-#fZ, 6 mmol/L Ca™"), » 7=
YN, N, BENAMER 4 K, 35 10% FBS, 5 mmol/L 4-#ifR, 4 mmol/L Ca*"); O. OIS 14 K, 535410
20% FBS, 5 mmol/L 22, 6 mmol/L Ca®"), B/~ BUKLH S840 M k%; P. O WLATMLCES 17 K, Ki324c0F 20% FBS, 50 mmol/L 4-fif
2, 4 mmol/L Ca®"), W7 BUkL Bl 2640 it Q. IBALAM(EE 22 K, R340 10% FBS, 20 mmol/L 272, 6 mmol/L Ca®"),

>R AN G L A s v 585 2 2RO ILANIL SR 55 K, REIR &1 5% FBS, 50 mmol/L 4-H#HZ, 6 mmol/L Ca” )i » Fi /K.
Fig. 1 The cultured heart cells from Chlamys farreri in vitro

A. Cells migrating from explants (2nd day); arrowhead shows explant; arrow shows cardiomyocytes with several extensions. B. The
second kind of cardiomyocytes (32nd day); arrow shows granules surrounding the nuclear with single nucleolus. C. Cardiomyocytes
with several extensions (6th day); arrow shows fusing of extensions from neighbouring cardiomyocytes. D. Epithelial-like cells (2nd
day); arrow shows granules surrounding the nucleus. E. Irregular large cells (7th day); arrow shows granules in the cell. F. Fibro-
blast-like cells (23rd day). G. Neurons (10th day); arrowhead shows soma; arrow shows neurite. H. Hemocytes (16th day); a repre-
sents the first kind of hemocytes; b represents the second kind of hemocytes; ¢ represents the third kind of hemocytes filled with
granules; arrowhead shows cell at telophase. 1. The bunch of cardiomyocytes (9th day); arrowhead shows close arrangement of car-
diomyocytes. J. Myotube (7th day); arrow shows nucleus. A~J culture condition in a~j: L-15, 10% FBS. K. Cell migrating from ex-
plant (2nd day, culture condition: 5% FBS, 50 mmol/L taurine, 6 mmol/L Ca2+); arrowhead shows explant; L. cell migrating from
explant (3rd day, culture condition: 20% FBS, 20 mmol/L taurine, 2 mmol/L Ca2+); arrowhead shows explant. M. Dense cell layer
around the explant (4th day, culture condition: 5% FBS, 50 mmol/L taurine, 6 mmol/L Ca2+); arrowhead shows neurons. N. Dense cell
layer around the explant (4th day, culture condition: 10% FBS, 5 mmol/L taurine, 4 mmol/L Ca>"). O. Cardiomyocytes (14th day, culture
condition: 20% FBS, 5 mmol/L taurine, 6 mmol/L Ca’"), arrowhead shows granule around the nucleus. P. Cardiomyocytes (17th day,
culture condition: 20% FBS, 50 mmol/L taurine, 4 mmol/L Ca"); arrowhead shows granule around the nuclear. Q. Degenerated cell
(22nd day, culture condition: 10% FBS, 20 mmol/L taurine, 6 mmol/L Ca®"); arrowhead shows irregular degradation along cell edge.
R. The second kind of cardiomyocyte (55th day, culture condition: 5% FBS, 50 mmol/L taurine, 6 mmol/L Ca2+), as arrowhead shown.
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WLAL 2454 1y 42
IO LA M 53 A 22
2.3 IRIMYR E ik
231 BEFEGHTOHEMAMITIHIERLE &
FEALUR 24 h 5, SAALHG D E B g 5557
53K, HSHGT R RIER(E 1K, K/ 1L), 7E4E
e FlE s R AR 1M, & IN), 3 3 iR
55 3 KA MAE A s M i R R
IEAC SR 25 R 7, B A G AR 1 Tk BE )
fen, o WA B r ) 240 - 22 o IR S A KA
PEES R ke, B 5% FBS SCEG4H (3 3,
21 1~2 3)AH AT R B A, 10% FBS(ER 3, 4
4~ 6)IRZ, 20% FBS(# 3, 41 7~41 9)fil; [F—

WU (1), R,

G TR T, AR EE (Y A4 B R S Ca” X4
LY A IR W (3R 3) . 22 7 W E 4 Hr
SRR, S 5% FBS BY4H 1~4H 3 (g strh
i M- AT R R B X 8 2 S T A 20% FBS i 4
T~ 9, HHA DI 3 B AR i T O feft
232 BEFEZGTHREERELE 20%
FBS &4 (K 3 41 7~ 9) 40 F A kiR 1k, 2
Ja REAIMIE e, 41 7. 4l 8 HERAFIL AN
] LA L A B AR B K 2 A5 2424, M oA
KPR A 2% X (K 10); 4 9 BRAFIR0 L
Y, [FIZH 7. 408 AL, JURL/AME TN LA TE
T (] 1P) 4 7~41 9 FRAFAN MBS 37 25~30 d
JEiREIET

R 3 NIYIRETHIE

Tab.3 Option of the concentration of additives

S 43 KT R 93 RECANEMER m ARSI AR KA
group  average migration distance on the 3rd day  maximum migration distance on the 3rd day average survival time longest survival time

1 269.5+26.0* 333.5+60.10% 25 30

2 267.0+£25.2%* 293.5+17.40* 25 30

3 320.5+50.3** 366.5+46.40%* 30 60

4 222.0+24.7 275.0+£52.00* 21 30

5 174.5+£19.9 208.5+22.05 21 30

6 200.5+17.3 241.5+£22.05 21 30

7 139.0+11.4 216.5+15.65 14 25

8 145.0+£17.8 198.5+£25.90 14 25

9 137.5+6.5 158.5+8.35 14 30

T AT R B A A X £SD; * 45 iZ 4L [H] 20% FBS 4540 25 5 il 3 (P<0.05, n=6), **Z 41 7] 20% FBS 4524 22 54 ik 3 (P<0.01, n=6).
Note: Values in the table are X £SD; * indicates significant difference compared with the groups containing 20% FBS (P<0.05, n=6); ** indi-

cates extremely significant difference compared with all groups of 20% FBS (P<0.01, n=6).

5% FBS 4540 (3 3 20 1~4H 3). 10% FBS 4541
(K 3 41 4~41 6)85 5% 3 il R 40 I iR 4k, iR
k.20 i 22 55 240 30 2 A R U R A (BT 1Q). 5%
FBS 4] 1. 412 M 10% FBS £441(3 3 41 4~41
6)ZB 771 20~30 d., 2H 3(5% FBS. 50 mmol/L 4
B2 . 6 mmol/L Ca” )14 2 250 LA IR SMF
ik 60d (Kl 1R),

3 1t
3.1 WEROIHFMAMEFES

EABTEERY, Wredo AU ACE I 1Y)
TR 3 AN, BVEE AN, b R A

MR AT AERE AN M o I AT A A A e R
A, R 2 F B LR B A e 4 ARG T
FE AT HERE LI A O LA I, 33X 280 JIL A Y 38 5
A& —ENINRENS 1, H/ABEER A &by =1k
g, N2 AT B UL AR S R 1 1
AT 5T & BAE AL RS DO LR B 4 1 77 o, 40
i o 8 R 3 1, T O UL S S 22 B4 i
O HLARRE, BEANEAT D B AE AR b AR . AR
LREREANIE . M. A& 1A~ 1H),
L2 Aiukt, RIZMAMMT4ERE 1~2 A
WA, IR TE R4 WE(C. gigas)HyL
U 440 AR 055 7 b AR Y A 40 B2 A
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AT LR LR . DU RESS#, R BHAR 5256 JRAR
S PN N %
32 WHRHLOBEMMIEF &G

TGO B MESh W A0 i 3 SR K 2 R B HESh Y
R AL B B R 3, I 2 R LR LR R B iE
FE o RS S0 MR A0 1% 75 v () — A B 5 X 45
Bl A B FR B VR AT e . Wen 2R AR T 6 Fh
E G FEF(F10, NCTC-135, RPMI1640, MEM |
M199 ., L-15)%Fr 3Cif (Meretrix lusoria):Cr i 2H 21
FIBFRROR, LA L-15 A1 M199 55 35 3 v 2 4 e
AR 2, FLAE L-15 B3R 3k P 41 40 B B ik
20 JE BRI B AR 20 A TR A M99 SR 3R R AR
7 R B3 DL (P, maxi mus) (1.0 JIlE 40 i 55 35 7, Le
Marrec-Croq 251 21 i 135 F7 46 3 T K 19 L-15
Fige s, IHARSNERE 1| D H A . AR
Hr, L-15 B5 3R 585 R 120 i A2 2 e b 3 1 AT
%, L-15 #5350 0R M199 532 HE Az, M199
Brgpdkde s i BaRSzab 25 51, al L) A HEWT, W
FeZR T A0 M AE A e R R R Y IR (n
L-15) M 8k iR S N % i R RN G R B h A 5
PAFEETEY)

I3 2 20 L B 5 b e i s I, & 4%
R KR R RIEEY T e D
KBy, o AR AR KRG A B e T B, AT
FHNERE . AR . OBE . SRR IR FR T, 4
KEZHCR T 10% FBS, 5% FBS 8 20% FBS 45 /i
FHUA 182U ARBRSE e RE 3 D FBS M 5%, 10%
Fl20%, ArAldsing] L-15 K53k, 4590 EBoR,
R B2 1375 (5% FBS) B F T 4 g M1 2L i i,
20 JRLAE I B ) K

Atk R 2 W AL B O LA 20 e 3= 3 U
R, 52 EENAERETESh, b, o]
TS B N B TIE R, FEMIEN Ca¥ kT
AT AR50 LIE #4544 T D RE, w4 8 1R i i 3
DRLKE S 00 LS 40 KU JILEE Y, A0 s e i, — -7
WG, 29abs . Ca® . £ IR
AR LR B D WL I T8 FEn L
Y, TRk AR R R B 3R L RO L
20 Jf 1) s SR BT B AP VE F o Y LS 2% I ik
B A EE R, i L-15 KRk h %

ROy o AHIEFT IS INA- G R T, RT3 SO 4
MBS AETR ], HAE 5% FBS. 50 mmol/L 4-fifi ik
SR, AR KIS 60 do 2RI SEER 25 RAE
A EREE DL (Pinctada fucata)¥h 7 R 2H 21 3% 3% vh s
ARAEPY . RS FE S0 LN 5% o —
TN Ca® (£ 6 mmol/L)P7", WHFL3hH.0 L4
s g% b Ca® W R 4EFELE 1.8 mmol/LPY, {HA
FoEh 4 Ca® MR BE41(2 mmol/L. 4 mmol/L .
6 mmol/L) X A5 FL B DL 0o 200 Jfa 5 37 4% 1L 1 52 i)
K ULII R 2200 . X T RE S A ST RS N T 2R iR
X, SRR Ca¥ BIE TR,
I SRR AN Ca® R WL B B Bl R R P
AR5 A 3 X AL B DL U 40 AR S0 5 7 14
FERE BT FR BRI FR B I A ik, I T
FIFLES DLC R4 I8 BLRE IR 3N L-15 Hh3Eatibs
FEIEP RN 5% FBS .50 mmol/L 4+ & 6 mmol/L
Ca™ . TEZIEFRIE, O MR SNE IS Al ik 2
NAZA, BT LR DU R RSN 37

S 3k

[1] Cai X, Zhang Y. Marine invertebrate cell culture: a decade of
development[J]. Journal of Oceanography, 2014, 70(5): 405-
414.

[2]1 Yoshino T P, Bickham U, Bayne C J. Molluscan cells in
culture: primary cell cultures and cell lines[J]. Canadian Jou-
rnal of Zoology, 2013, 91(6): 391-404.

[3] LiJJ, Huang B Y. Technology and application of marine
shellfish cell culture[J]. Marine Science Bulletin, 2015(3):
247-251. [ZEEE, WEE. B ISR SR BOR B
NEFAT). EESER, 2015(3): 247-251.]

[4] Wen CM, Kou G H, Chen S N. Cultivation of cells from the
heart of the hard clam, Meretrix lusoria, (Roding)[J]. Me-
thods in Cell Science, 1993, 15(3): 123-130.

[5] Domart-Coulon I, Doumenc D, Auzoux-Bordenave S, et al.
Identification of media supplements that improve the viabil-
ity of primarily cell cultures of Crassostrea gigas oysters[J].
Cytotechnology, 1994, 16(2): 109-120.

[6] Renault T, Flaujac G, Le Deuff R M. Isolation and culture of
heart cells from the European flat oyster, Ostrea edulis[J].
Methods in Cell Science, 1995, 17(3): 199-205.

[7] Chen S N, Wang C S. Establishment of cell lines derived
from oyster, Crassostrea gigas Thunberg and hard clam,
Meretrix lusoria Roding[J]. Methods in Cell Science, 1999,
21(4): 183-192.



352

Hh K R

%258

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Rinkevich B. Marine invertebrate cell cultures: new millen-
nium trends[J]. Marine Biotechnology, 2005, 7(5): 429-439.
Domart-Coulon I, Auzoux-Bordenave S, Doumenc D, et al.
Cytotoxicity assessment of antibiofouling compounds and
by-products in marine bivalve cell cultures[J]. Toxicology in
Vitro, 2000, 14(3): 245-251.

Hanana H, Talarmin H, Pennec J P, et al. Establishment of
functional primary cultures of heart cells from the clam Ru-
ditapes decussatug]J]. Cytotechnology, 2011, 63(3): 295-305.
Deuff R M L, Lipart C, Renault T. Primary culture of Pacific
oyster, Crassostrea gigas, heart cells[J]. Methods in Cell
Science, 1994, 16(1): 67-72.

Pennec J P, Gallet M, Gioux M, et al. Cell culture of bivalves:

tool for the study of the effects of environmental stressors[J].
Cellular and Molecular Biology, 2002, 48(4): 351-358.

Le Marrec-Croq F, Glaise D, Guguen-Guillouzo C, et al.
Primary cultures of heart cells from the scallop Pecten
maximus (mollusca-bivalvia)[J]. In Vitro Cellular and De-
velopmental Biology-Animal, 1999, 35(5): 289-295.

Lang G H, Wang Y, Liu W S, et al. Study on primary culture
of Chlamys farreri mantle cells[J]. Journal of Ocean Univer-
sity of Qingdao, 2000, 30(1): 123-126. [EBRIAE, E5H, X7
i, &, FiFLEs DI (Chlamys farreri)/MERZH 2R B 7210
WIERSE[]. T R RS2E4], 2000, 30(1): 123-126.]
Lin N. A primary study on cell culture of testis from the
scallop Chlamys farreri[D]. Qingdao: Ocean University of
China, 2011. [R5, FiFLES D1 (Chlamys farreri k5 S41 {4
HNEFRPILITED]. 55 P EEERE, 2011

Yan M. Establishment and characteristic analysis of larval
and tissue cells in vitro in Chlamys farreri[D]. Qingdao:
Ocean University of China, 2013. [2#5. F#i¥Lks DI (Chla-
mys farreri)4l U PR 4 2020 B A AR AN S R ZR ST A
FHEZMHT[D]. H &y rPIETRAER, 2013.]

Gong N P, Ma Z J, Li Q, et al. Characterization of calcium
deposition and shell matrix protein secretion in primary ma-
ntle tissue culture from the marine pearl oyster Pinctada fu-
cata[J]. Marine Biotechnology, 2008, 10(4): 457-465.
Birmelin C, Pipe R K, Goldfarb P S, et al. Primary cell-
culture of the digestive gland of the marine mussel Mytilus
edulis: a time-course study of antioxidant- and biotransfor-
mation-enzyme activity and ultrastructural changes[J]. Ma-
rine Biology, 1999, 135(1): 65-75.

Goémez-Mendikute A, Elizondo M, Venier P, et al. Charac-
terization of mussel gill cells in vivo and in vitro[J]. Cell and
Tissue Research, 2005, 321(1): 131-140.

Cornet M. Primary mantle tissue culture from the bivalve

mollusc Mytilus galloprovincialis: investigations on the gro-

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

wth promoting activity of the serum used for medium sup-
plementation[J]. Journal of Biotechnology, 2006, 123(1):
78-84.

Suja C P, Sukumaran N, Dharmaraj S. Effect of culture me-
dia and tissue extracts in the mantle explant culture of aba-
lone, Haliotis varia Linnaeus[J]. Aquaculture, 2007, 271(1-
4): 516-522.

Huxtable R J. Physiological actions of taurine[J]. Physio-
logical Reviews, 1992, 72(1): 101-163.

Satoh H, Sperelakis N. Review of some actions of taurine on
ion channels of cardiac muscle cells and others[J]. General
Pharmacology: The Vascular System, 1998, 30(4): 451-463.
Ito T, Kimura Y, Uozumi Y, et al. Taurine depletion caused
by knocking out the taurine transporter gene leads to car-
diomyopathy with cardiac atrophy[J]. Journal of Molecular
and Cellular Cardiology, 2008, 44(5): 927-937.

Mohamed H E, Asker M E, Ali S 1, et al. Protection against
doxorubicin cardiomyopathy in rats: role of phosphodiest-
erase inhibitors type 4[J]. Journal of Pharmacy and Pharma-
cology, 2004, 56(6): 757-768.

Oriyanhan W, Yamazaki K, Miwa S, et al. Taurine prevents
myocardial ischemia/reperfusion-induced oxidative stress and
apoptosis in prolonged hypothermic rat heart preservation[J].
Heart and Vessels, 2005, 20(6): 278-285.

Xu Y J, Saini H K, Zhang M, et al. MAPK activation and
apoptotic alterations in hearts subjected to calcium paradox
are attenuated by taurine[J]. Cardiovascular Research, 2006,
72(1): 163-174.

Li Y, Arnold J M O, Pampillo M, et al. Taurine prevents
cardiomyocyte death by inhibiting NADPH oxidase- medi-
ated calpain activation[J]. Free Radical Biology and Medi-
cine, 2009, 46(1): 51-61.

Zhang X M, Zhou Q Y. Protective effects of taurine on
myocardial necrosis induced by hypoxia in vitro[J]. Anthol-
ogy of Medicine, 2001, 20(6): 760-762. [3KIEf, F5=.
AR N 15 77 3L RO LA A SR SE R DR AR D). R
2F303E, 2001, 20(6): 760-762.]

Wang T H, Wu B, Zhu X N, et al. Effects of endothelin on
intracellular free calcium concentration in cultured cardiom-
yocytes[J]. Journal of Physiology, 1999, 51(4): 391-396. [ 1=
JERR, SRR, AU/NEE, SF. A BCR X E RO LA AR P
FERIEIVER [0]. AR, 1999, 51(4): 391-396.]
Bkaily G, Jaalouk D, Sader S, et al. Taurine indirectly in-
creases [Cal; by inducing Ca®" influx through the Na™-Ca®"
exchanger[J]. Molecular and Cellular Biochemistry, 1998,
188: 187-197.



52 % B A5 ML DL JUE 40 A Y A 1 B 5 353

Cell culturesfrom Chlamysfarreri heart cells

JI Aichang, WANG Hua, YAN Meng, ZHANG Zhifeng

Key Laboratory of Marine Genetics and Breeding, Ministry of Education; Ocean University of China, Qingdao 266003,
China

Abstract: Cells cultured in vitro play an important role in organism-resource protection and functional identifica-
tion of genes, as well as mechanism exploration and prevention of animal disease. However, tissue cells that can
survive for a long time in vitro are limited at present in marine shellfish. In this study, primary cultures of heart
cells from the scallop Chlamys farreri were started using an explant method, and a primary culture system—which
can keep the cells alive for a long time in vitro—was established using an optimizing-medium method. Effects of
three basic media (L-15, M199, and L-15+M199) on the number of migrated cells from the explants and cell sur-
vival time were compared; the L-15 medium was verified to be the optimal basic medium for C. farreri heart cells.
Furthermore, the optimal supplemental-factor combination for C. farreri heart cells was the L-15 medium sup-
plemented with 5% FBS, 50 mmol/L taurine and 6 mmol/L Ca*" (orthogonal experiment of three factors and three
levels), in which cardiomyocytes could survive for 2 months in vitro. In this study, the results show that low con-
centration serum (5% FBS) was most favorable for the migration of cells from the tissue mass. With an increase in
FBS concentration, the cell-migration ability was weaker, and the survival time of primary cells became shorter.
After the addition of taurine, the survival time of primary cells was significantly prolonged. However, the Ca®" (2
mmol/L, 4 mmol/L, and 6 mmol/L) had no significant effect on C. farreri heart-cell cultures. Perhaps the additive
taurine regulated intracellular Ca®" to a suitable level, resulting in the addition of Ca®" without significant im-
provement in the primary culture. In this primary culture, most cells were cardiomyocytes; part of the cardiomyo-
cytes beat at regular intervals within a short time, and cardiomyocytes and myotubes were formed in part of the
region. This phenomenon was also reported in the primary culture of heart cells of Crassostrea gigas. This study
provides a useful foundation for further studies on C. farreri basic biology and functional genes.
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