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RERAIEEIKE LOOWERB I, DA LR T 5 RENFMHIEF, IR T 7E M199 1 RPMI-1640
BHREPSFIEMC? M 2 ERBE TN EBRN L EMFALERNE N LEE2BR, A
It M AREHRARBNESER M HERATAR N LR FAREKRBIFHNASH S5 LK Ca2*,
1 /LB M@*,20 pg/L B Zo?* s XN EBARA K BTFHNAS N 1 /L 1 Ca%*,1 /L 8 Mg?* ,60 pg/L )

Zn2 +

RER FURMHSHER LRBTF AL &RET

T ESHEE:0813.1;9917.4  NEKIRIAW:A

45 £ 8% 88 ( Haliotis discus hannai) 2 EHILF
WEEEMNSFNHKZ — EFERAYHFHELEK
BRE, Bl FREFIENEWRERERT
WA FFHEREREMAT R . HTHRN AR
MBEFPR, EEBRMMANEZEARER, UEN
WEEVE BT R R ALTE A, P B R B R
HEREM. AXBNALERWRAER &)
EH EEAMERBARE .

TEHRE IR P ORI SHERITEER
HESGERE EEMEN, ASEHEBELRET
EMEARHAMCESRANXERS . EMNESS
HWERBHEEP O, NEHNEERAKEERE
ERLUFTFRYEL, HELH-¢RET-RY
=F YRR, W SOOE B A T R B
ARHRBEMERERA  EWERNBRZELE
X MR AAESI =ERFNE . Hi, PR
EfrERMARMEYERNAEEEENEBRR
TREX EEFETMAEMER Y TFEINE
FHIT IR R AR K BEXERE
TN RAFMMHIE T FOIER, MR RIRE.
EXHRTEEFETFM Ca* Mg, Zn?* =
MERBFXMEMIERRN L EMFAREKRY
R, AT EA O B ST 4 40 R 4R ALK BT

1 MEE5RF*
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1.1 L&

HESUAIATFEN AN, 2 8,7k
4.0—5.0 em . LRWATHBEENBRAZARTES
HRENKEEAG 24 h ERBKPRMNE
ROUMH 4.

1.2 $BHE

FE R3S SR E M199 1 RPMI-1640 ¥ 0 £ H
GIBCO 72~ &) 7=t , Ho AW R 2 B = 4 a3 55
BEAT RS, & Naigene MR XKERME
FL,pH A K 7.4—7.5.Ca®* 1 Mg®* 4 3 A Ca-
Cl, 1 MgCl, Bo#il B 10 g/100 mL B8, Zn**

* ZnSO, L 41 A% 0.2 mg/100 mL f98F¥K , {8 I Bt I 4%

BERRBFEmMEE LS.
1.3 RIigit

RA3ZHEK 3 KF LGHWERRT, =/
ERBTHRIEEFE 3 ANKFE, Ca?* ik
FE(A)® 1,3,5g/L; M2 SR E(B) 1,3,5¢/
L;Zn* SN EE(C) % 20,60,100 pg/L.3E9 450
B, SHH N2 NFITEE.

1.4 EFT*
Ko BN b R T H AR T H
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PHATHESE, BN 2 h ERIRB SRR, U
FBXBEHREFBE—K,EFEE 26 £ 0.5C,
pH 7.4—7.5, LB EFRX[S] BREREFER
B RIBELRERSGBIMEHREFREMAFEH
Ca* ,Mg* ,Zn** I .

1.5 HRBEFNIERSRIRLE

AR 7 R, MM AR RAEET 112U
LB A MRHARAREE S eBERARK
BEKE 7 RAE R RSB BB . 0 51
HIEKRSKPZM(LEH) SHRE(R), IFF#HFT
HWRAHT .

2 R

2.1 FRMFALRPIEE

MERMFARARMAENEXSLTREERH
WATMEFE I AR IATUESR, MERUE A
B, &REKERH ABC, HKIF 1 4, H4

AA ABCMAREEFIHEN EEMFHAL
BERKEWA/MRK KR 2ot ,Ca®* Mg TR
FHEN REHKFESFIR, M,%58 3 HEMNA
RPHERYE R E .

ST kAT LUR H,5g/L B9 Ca?* (4A;),
1g/L B Mg+ (B,),20 pg/L B Zn®* (C)), k E &
K MLEEROBEKFHEH ABC,, X 5%
ERPEMITERER B IEHE 7 XEH
FRATFAMRMYEHEREILE 1.

o~ - o

1 BRI RHBLEEBFARMHARR
Ce2+ =5¢/L, Cyu2+ =3g/L, Cp2+ =20ug/L

R1 MEEMTFARRMELERBARS N

Rpe A B c D AHAPWER/ %
Cc2+/(g.L7') Cu2+/(g.L7') Ca2+/(ug.L7") =5 X, X, X=X+ X,

1 (1) 1(1) 1(20) 1 66.7 81.8 148.5
2 1 2(3) 2(60) 2 37.5 53.3 9.8
3 1 3(5) 3(100) 3 57.1 50.0 107.1
4 2(3) 1 2 3 62.5 50.0 112.5
5 2 2 3 1 30.0 30.0 60.0
6 2 3 1 2 66.7 63.6 130.3
7 3(5) 1 3 2 50.0 77.8 127.8
8 3 2 1 3 75.0 91.7 166.7
9 3 3 2 1 58.3 83.3 141.6
k, 115.47 129.60 148.50 116.70

k, 100.93 105.83 114.97 116.30

ky 145.37 126.33 98.30 128.77

R 44.43 23.77 50.20 12.47

et CE B LSy R
2.2 SNEBRALKRMEE

BISMNERARASRHMERILNE 2,E3L
BEFEREAMMTME 2. NR 2 TUE S, B4
HUFEI1HRT , FHEHEKEHRABC, HKIE
28, HHE X ABC; A REE,ZEEMNIE
A AR E R WK /PMMRK R Ca?, Zn?,

MZt T HEHEEXN REH K TSI RAE,HEH
SHEXNARRMERNFHEE.

S0 kAT AE K, 7 1g/L B9 Ca®*
(A),1g/L 9 Mg?* (B,),60ug/L B9 Zn** (C,) B , k
HEKX WEEEKENERAEGHI ABC, X
S5WARMERSTERERYS .
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%2 M EBALRMEGRRERAUSF
Hpe A ) B ) c ] D HARYER/ %
Ce2*/(g.L7") Cy2+/(g.L"") Cp2+/(pg. L") &gl X, X, X=X+ X,

1 (1) 1(1) 1(20) 1 80.0 33.3 113.3
2 1 2(3) 2(60) 2 66.7 28.6 95.3
3 1 3(5) 3(100) 3 25.0 18.2 43.2
4 2(3) 1 2 3 60.0 0 60.0
5 2 2 3 1 23.5 12.5 36.0
6 2 3 1 2 7.7 0 7.7
7 3(5) 1 3 2 20.0 22.2 2.2
8 2 1 3 46.7 33.3 80.0
9 3 2 1 33.3 33.3 66.6
k $3.93 71.83 67.00 71.97

k, 34.57 70.43 73.97 48.40

ks 62.93 39.17 40.47 61.07

R 49.37 32.67 33.50 23.57

E-FHSARTFRREERETHRMKE.

B2 BHB7TRIANMHIEEARERERA
Ce2* s Cud* A 1g/L, Cp2+ =20pg/L

3 Thg

1) Ca¥* RUIMRAMES F LR DB E F
TE.Z5450EANKREET ks e
BFEENER BRERN AR FEREEELH
iR, Hi, Ca?* & BT 4R A KA B
AEEZW FMEFARGIGREER SHRLE
BN ANAERFENXR  EXFEPTRMER
Ca?* ,BM FTHRMB WK Ca* , RIEIL S EHTE
B AKE P, Ca?t A 1g/L B SN E R AE KR
;Ca®* A Sg/L A, R FHMMERRL BIH
BREEF ARSI BEBRERMA C* H 1g/
LB AE K B i RO AL B R AR
FALRT Ca* WB/REAFH.

2) AXEWEEREKH, 2060 pg/L K Zn*
ENTT{RBEIR S AR A A LB Zn? ¥ XTSR B RLBA
MEEKNERMERAAEN . FREYEM L
FLE.25 DNA WEH .RNA WE R KA A

MEMESGES. CEEU 2 WERXEEAR
GEEFETIEF . Zn®* ZESABEN, X 40
WMEERATRESRSS5HRASHEMEEAX.
I A ENFEBNEBESSEERINR
WERESRRE LS ET BN AT
SR AL TRERE, X 4 15 40 R )
LHMEEEEER B I REL T SX 4
BELAEE XEHETERAVBTEFEEMER
B Zn®* Cat AR, HHMBA I WERR
B ,Zn?* M C2* SRR ESESE S, AT
%] T DNA BEROEEIS) X [7] 8 4RiE, X Zn®* 3
FEiL 30 pmol/L LA LAY, 35 3% 24 h W L3 ¥ M
ZJuH DNA MR A AR T

3) M@ eGP A B8, % DNA B
HMEARMNEYERELTE MZ WHERFEK
WHARAES FEREEEER, EX— L%,
EHRMBEEREERS. X[8]1LRiIEW,
MZ* ¥ K 0.3—1 mmol/L B, SHESMEF A
NEHEREEAEAENRIEER. ALR P,
Mg? * X 40 18 7 A R EAE FEAS 30 Ca®* N Zn®* BA
B RUHARERMNEBREFHERERFNY.

4) ERETFIERMEAREER EEY
RETEEENEBREANEBRBTREEEN
THEE (BB IX LT A R 3E X4 9 B LA AL
B, oRExAPMRABEY S FEEEE, S8
BEHRRE UEZIN2RAEMSIELS FHEK
BHRRES AR EEREFEEYEAL
AL T i s R A 4 0

BRKEEYSKETEREFHEIERY
PLEEE AR 0.
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Effects of Metal Ions on Tissue Culture of Haliotis discus hannai

SUN Zhen-xing,LI Qing,ZHANG Li,MA Yun-chao,ZHANG Yuan

(School of Life Science, Ludong University, Yantai 264025, China)

Abstract: The effects of three metal ions on the cultured tissue from mantle and epipodial tentacle of Haliotis discus
hannai with Ca’>*, Mg®* and Zn?* ions which are added into the M199 and RPMI — 1640 medium are studied re-
spectively . The experiment is projected according to orthogonal design Ly (3*), the proliferation percent of tissue
blocks is estimated as the indicator of growth . The results show that the Ca?* and Zn** have an obvious effect on ac-
celerating the proliferation of cultured cells, but the effect of the Mg?* is not evident. When the concentration of
Ca’* is Sg/L, Mg®* is 1g/L and Zn®* is 20pg/L, the growth of cells of epipodial tentacle is the best. But the best
growth conditions of the mantle cells are that the concentration of Ca’* is 1g/L, Mg®* 1g/L and Zn** 60ug/L.
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