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YBB8 & (Carassius auratus Linnaeus) BEIRYANG (CAB-80) HARZIREML D
(Carassius auratus gibelio Bloch) RBEER MY (CAG-87) FiMELHEE (Cyprinus
carpio L. red variety) ESEH LA (CCRV-87) MIEHR .

OEEHR RRJURZIMSSE A TC-199 B SR. N 15% /NFILER 100L.U/
ml FEE,100pg/ml $HE, 50L.U/ml RIBR. HFEEN 27°Co > Frin ok
1 X 10° ZHi/ml ZEE A BUEERRT 10ml $EBEMN, 24h JFIMARKKALRE , BEHKRE
% CAB-80 #HJart 4y 3129 20,10,5,2.5,1.2 1 0.6 g /ml, CCRV~87 4l ;3 %126 1.6,0.8,
0.4,0.2,0.1,0.05 1 0.025pg/m1,CAG-87 4Aka 5y 54 20,10,5,2.5, 1.25,0.6,0.3,0.15 73
0.075 ug/ml, 48, 72h J5AKEREE 20min,Giemsa B4 Smin, g T4 )5, T8
B ananyE syEeo

1987 42 9 F 11 H 50,1991 & 11 22 H{E@.
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Bk MR AL TRE (8 & X ABBR AR E MRS Sk LR E RN, CAB-80 i
WX 10pg/ml, CCRV-87 4024 0.2ug/ml, CAG-87 424 0.3 ug/ml BIRKCALIRE b
408 24h FEEL 3 FEwE Re, AR AARE Stk BNMERGN 5do # k-
ARFEERMARRIGESE, SR 240 EB 2 AERARER, IIEt SN MAL B, it
B HmNEAEREE,

PERHSEREFEDUE BEKBRIFN CAG-87 40 4] B 2 X 10° 41 ¥ /ml 5%
B, B R r S A I AL B R SR N, 24k JE N AR IR EE 24 0.3 ug/ml BIRKAALEE , 40
Mad 4z 48h, Bt e KA IS EIE R, A SOml B9 &, S —RE L, BLE
NEHMBEREA 10% ) TC-199 $% 5K ,12200r/min B0 30min, 25 YRES O, B
DERARAEAME B (RKEXR 10pg/ml) 1y TC-199 5K, 18100r/min B
20min, #FEANFRELE 20°C T fT. WENMRERATIMER TC-199 BRI,
HERA 25mm K5k, L1RX0 8pm MTFLIERT o Ak iu4mia Bikik 25001/
min B Smin, WEERE BME TEERENSE, ICRR G MomeEzE, a0
FNRETR, BB B MBERE 4°C TR 24h 75, 1 0.5% S BETHRF
Fe s ST, W HAF B,

IINAY B AR TR AR T AL A A 3T

FHEWME CAB-80 ZHMH: 4 < 10° 40l /cm’ B FEFT 100ml BN, 16—20h
TR ISR IREE Y 0.3 pg/ml (UKL 10—14h J5, FARE BRI FIEEERENE 2
rErhiAMmIE, DL 800r/min B 6min, F LB, B PBS &ML KEHKR, RiGH:
4 X 104/ cm B EEFT pHS.0, LIMTER Eagle #5371, 4°C {KIR4HE 10h,27°C
B g% 2h, ZE BB R HE TR EA A AN S

PRBENE KIRELERHK, 7 27°C B 5F 10min, 2h {40 F1EA/N 3B 41
Mo s> BIlEER 72 Formvar BEIIRIEA,H 0.2% R_EEE, EEARB A, BRATE
HEMEES, ERMEENR.IEERE.

WinERE DRENEZ 3T HAR, 2RECEFREEFEERS 10min
A0 2h Bl A RE, 43 B R SR IR A 2R 1K BRI RB IR 2 2R 10min, HIEE- Dk BABR B
W ESE 15min, 600r/min B0 Smin, ARG, 1, S ST 1%,Glemsa Jeth, SGHM 2%,
TR

EW/N S EmMEREAERNEER

RELENESEE HEEOFLAHPHME, £ 4°c HBIHE 6,8,10,12 A1
14h 5,78 27°C 5% 2h, WEUN B MR ER SHEBEANE . BWERNE 245
HP S RIERAEEE. 2°C 4°C T 6°C LB RIY 10h, IERIEE RS 2h, UM
SEMERER S AREERNE S,

AE pH E5FRERFRPIVE SWENE 2B DR S RERE pH 4
6.5,7.0,7.5,8.0 71 8.5 ¥J Eagle ZFM T, 4°C 4bFE 12h J5, EXEE B35 2h; Kty
B 22 RPN Sy BRI fE TC-199,Eagle 57 A1 HBSS, CBSS Az F#h/k % 4
R R, 7F 4°C Kb3E 8h, IEFIREE B 5 2h, AT BN B AR B BRI E o

NV BRI RAREDEE  BHEN N R AR SR ST,
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SEA BN B, BERA 25mm §95 kB SR, FL2XA 8pm BHFLIBEL B, UL
Y E 2200r/min B0 Smin, H—HARERTRI T L, AURRNE /NS HIE
KN, ARE SEREMANMELE R, HRERAMS/ NFEARA 05% BE R BET
HFPELR; 580/ 0BRRSiEEIEZR PR 4, FH50% 8 PEG
(50 %PEG + 5% DMSO) {E@&H,/ N E 52BN & 58 Bouin BEE , 1R
EEYFNE. BRERZEINGERBIEYN K.

& ZS

1. 3 Eh& B4R Wbt R

REREEOK IR AR LR FIE S 3 f & B MEAEREA, SBOKIERE
B4 10pg/ ml, RbFRRFG 72h, %55 CAB-80 MR LHOEL BIF 3k 60% X4 ; CCRV-
87 20 S B AL R # 2 BEE R0 A BRI TRV B R, M PR BE 4 0.2 g/ ml, AL FREHA]S 48k, 4R
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B 1 REREOKAELEE CAB-80 ik B2 RE4LFENEX CAB-80 JREQHI MK
48h J5, MK B P ORI E 4 e 1% 3
Fig. 1 Percentage of micronucleated Fig. 2 Induction of micronucleation of

cells in CAB-80 after treatment for 48h
with colcemid of different concentrations

CAB-80 cells in relation to treatment time
(colcemid concentration: 10ug/ml)
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B3 RRREMKAMEGE CCRV-87 @ E4 RELEMNEX CCRV-87 (0.2pg/ml) fl
Fe 48h 5, SREREE kb BAELEY H S He CAG-87 4Efa (0.3pg/ml) MIRBL
Fig. 3 Percentage of micronucleated cells Fig. 4 Induction of micronuleation of
in CCRV-87 after treatment for 48h with CCRV-87 (0.2ug/ml) cells and CAG-87
colcemid of different concentrations (0.3ug/m") cells in relation to treatment

: ‘ “'time respectively
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BErh e b L FIRTiA 30% (B 1—4). 11 CAG-87 #uMs Rl BE B9 R K B &
B 72h, R ARt Bl E AR, BAE30% AR L,E4). BRAKAMET
%S 3 MARMREAAFOBBACN (B 1:1,2), BEiIRtRAREELEN
IREAR , 4 B B BT T BRI 5)o ERIE, kK AL 2 e BEE AR Ak T ot (R 2 M 40 R B A O
HERNE. KEEINABENERENBCKLESARBE ZEEEM.
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Bs5 BTHASEE SENT,CAB-80 il (o), A6 CAB-80 /hSFBYMREIA/L
CCRV-87 #fa (b) f1 CAG-87 ufn (c¢) MEREMAIAEKE b
W D Fig. 6 Measurement of the
Fig. 5 Decreases in the number of CAB-80 cells (a), size of CAB-80 minisegregant
CCRV-87 cells (b) and CAG-87 cells (¢) in flasks cau- cells

sed by mortality and detachment of metaphase-arrested
cells respectively

%1 sokERER CAG-87 MERaY ML MR

Tab. 1 Induction of micronucleation of CAG-87 cells after treatment for 72 h with

colcemid of different concentration

BOKMBRED 20 10 5 2.5 1.25 0.6 0.3 0.15 0.075

e mERE&(%) 25 35 30 29 33 30 31 31 30

@ Concentration of colcemid; @ No. of micronucleated cells

2. WENEE, RAEBHLERREN

ERE T AN —, REBOEHE (R 1:5),Giemsa Jefa R, BRI B
KAK—, 3 AL FRSPRAER 1:6)0 3 MANRMROMBMTERERN, MBS
FHR SRR T REARERER 1:3), ERRRRER , KRBOE T4 550
HRE /OB (ERR 1:4)0 % 4°c FETHERT 24b ORBHRET T EREHERLRE
L, R FH 518 Mg mErh g 488 MER LA, AR EEEN 9%,

3. /oy EERRE IR 6 BT B L1
ABMRE THEEDHE TR T/ My SHARREEOERLE. BHk 16—20h 1y
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CAB-80 #iid, shit Al 5 Bk IF 4 D BERNE 2253, MARKKAfE 10—14h J7, i
B AR ERRLE 100, RIERE 27°C B3, BEERFNEMNER, MEAE
FEATARHNAY 3, 4 A M R IR Bh I, BB i 4D, AR ER I £ R/ — 2R
i, BB/ EmMEREA, WH M ROHRETE AR ER N E AR (BR
I1.10),

PHESENE A TEBBHTHE N> BEAROERDE, S5 RELCEER 2
SRR 2 IRIE A S YOS B B R e 4 A RS 3% 2h FOgn R DL R A N E A I
HTTHMEENE, FREASLEBENELSEMRERE, AEREETFZAHN
ARk (B 11:11), RBAEGKEREFEE 10min MR DHERBAE
L, EARRERERESEER 11:12), E¥RERh G, FHiEas{RITS
NS B AR H R E R (B RR 11.13), BANS Btk i MRS , RRE A
B, B R

I ERRRERERPEEYRNSE B2MNOEHRESSEEYR? OR
BEXREFESERN? REREH, 2REBLENE 203 MRTENZ 2R A EER,
BRI EHEA MBI FRREDS, BORRTHEE, BEMEEEEART AN SE
(B 11.7); WERERR 0min RN, G B RT M, G 4k S R
BTN Ay 2 3 (B I1:8); K% 2h BRIt , REMMRERE S HRITE
KNFERIHRE, ST BN B aiad (B 1.9 HmIEF N, — Mg
RR/NGY B A B AR, R K ALEFI R B EEHAE o FIERELG BERNER, E—
A RES OB RA P EmS HIE AR ToROTH, FEERRBRARZTEREIR, &
FIEEAEMNTIG. Hit, SRE NG, MIEE £ R O3, M e e
I e R S R 4 B TP g iR B &/ N B R Yo

4. Bw/psBEREREGHANER
GBAEBEE  RESEELEE AN CAB-80 /NSRS 4IRS AR TE BB i (FE
2), WA DB, (R IR b L 10h, /N3 B 4 i RS AR TR BRAGLL 41 5 B 45 % , 4L 2L 6h
5K 14h, HLL B KBEAR, 25124 22% F112% o A RE AT IN R AR AR AR T
N B IR RERIITE L, 10h BOE Ho
®2 REKXERESDMIEARERGERHXR

Tab. 2 Relationship between formation of minisegregant cells and cold storage time

KR EN O RFRD CAB-80 i
() IS EMERERREO® | HRANO | BEAR%E®

6 66 22

8 87 29

10 Eagle, pH8.0 135 300 45

12 73 24

14 35 12

@ Time of cold storage; ® Medium; @ No. of minisegregant cells; @ No. of cells & Percentage

of minisegregant cells
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KELEBEE AEHAOLGHEEBEXN/NYEMEBEERLEET (3 3), 4°C it
#, /j\%;ﬁm@%%ﬁs%ﬁmmm 40% , TFE IR EEE, Ehm#E T Hit,
4°c B CAB-80 #fEiE HRRALTERE

3 AL4BEESMIEAEREGHANRR
Tab. 3 Relationship between formation of minisegregant cells and temperature of
cold storage

., AB-
RARRED R ohh e AR
N BRRRERHE® Eilagst (O] B H(%)®
0°g ‘ | 47 23
29 Bagle, pis.0 \ 60 200 30
45 ! 81 40
6°C ' & 77 34

2@ Temperature of cold storage; @—@HRE 2,

AHE pH f AFH pH #Mg CAB-80 N EMMEBREKNEE (F4)e TE—E
JUENBEN oH EERTIEE, I oH {E24 8.0,8.5 K, HIEmL 64 Bl &40 B3
[ 60% F1 62% ,58% pH {E T M, T BLLL B 28 T Mo

#4 pH 5N EMBERGE S HEM

Tab. 4 Effects of pH on formation of minisegregant cells

pH i HRBO CAD-80 i

pH value I BAEFEAKE® | SEAK® | HAKG)E
6.5 144 48 )
7.0 156 52
7.5 Eagle 160 300 56
8.0 130 60
8.5 185 62

%M @—0 ER% 2
%5 NEBERENNIEARELGERHED

Tab. 5 Effects of four media on formation of minisegregant cells

i%?j%({i@ pHE CAB-80 #jg

pH valve 1 SEmlEsssHE® | MEEMO | A4
Eagle S - 124 41
‘TCFI99 8.0 83 300 23
HBSS 144 48
CBSS 95 ] 32

REHO—O ERFE 4

R EEFROBR R T Eagle,TC-199 K37 HBSS, CBSS #4:Fh/k
%t CAB-80 /N EBMERERBROBMCE 5)o HREM, HBSS ABmEL kiR &
B BBk 48 % ,Eagle B35 AT K 41 %o HPMFREFRRIREE
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5. WMyBEMBBKRDREBEHME

NP EARRAMIE  ZENER 109 CAB-80 SERinTt, Ml HEREATE
ER 15—20pm, KR EEX 15pm @F 29 M5 26.6%), HiRX 18pm 10H 32 M(4
29.3% ), HEA 20pm G 46 N(k 42.2% ), LRI EEA 17 pm; ERERY 135 AN 77
B b, I RO AE (LB K, B R, BRI K AU 5. 2pm, B/NIOY Lam, SFETHRBRN
3.26 m,

M BEAEREANE F05% WERERTHFLEIBERY, WEK/M &
i 2B IEE R R AR R R AN, ERENRAEIN. AEREZBINME)E
MES R, ME S TR A /N B AR, Xk — S IERAN B ERREE Do BES
— ROV BT RO — L2 65 U 22 40 P P O 22 B vk /N 43 B9 4 A U AR 15 B TRSR O TRIER
A, BH KRR A AR RR IT:14),

it ®

L BENEES/NEBBTRALER XE5

MR R B MR AT, XERREZBESBITER. HXT
iR R AL AR A, 3 A —S AR L#. Ringertz HAMWRIE— &5 Y4 aHY £
kBT —MRE: R Rk KA VE AT T 2 W PR, BB kR BN ThEE, B
R R AR, T 2R BT ER AT, HERER N RaREE TRk ERER,
I8 i K 8 Y A SR SR BRI NR A TE AR, 7ESRIEMAGH R BRATRE B N EEA T
BRI 3G Mg Al iR (it B, R R e e G R RE L R Sk, TR — 1R
B EHIXA RS ST TR O HERREE Y. RIOTEARHAES ST g, % 3 i
R I PR A R R AT 2R, SR R AR, A 2 AR B BB e — N BT IR (AT A
AT R BN RA R(ER 1:3), ZERRIRE S, REFEBGE R TR DTG RE
INRCR . TRIL, AE A 2 A P U 2R RO RO AL T R S I R 28 /N AR R A R RO O A
HERE .

F TNy E BRI AL, — RO A IR B ERE R 2 oYY, Wk, SikE
ERREFRER, SRR £, WV SARRER T/ NoEHRER
ERFEL B AREANEAEEREHMEDS, H = P AR sy
FRE SR RRLE T ARG, MLRRE, NDE IR E A KD B T o
TB L5 SR I T B B T B R O o S R R AR 0, EDARE A IR A BB R
43 T T B/ 73 58 A 0 080, anAE BRI An (R b B SR i SR v A v, "I LB B
sl RO TR bk B A2 , B VAR I AL T R Ay HU, A5 B9 St A TR FEZE T A AL
S5, TA R B S SR T & THE . (E MR/ D B B B2k E , WA
P 0 L T A B 35 AR P 400 P LA A TR 082 A 80 S VR 4 LA
WEBHNEEAT, ERLOEHARBEATHARE —E2KIEEmE, RABRRN
Y R T AR B A B o e/ N B AmR R AT S R D, U R 6 A 40 M R A
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AR R DREE DD SmEh L, BMEREASFBY—/N SR
SRR EAE PRRNMN R e Bk, RGNS/ 58 40 e A U T AL 1 2 AR DAY
e TIRIEIR IR 2 RALHIR R A F 9,

2. SRMAIENDS EEEH E LR RED

AW R AR , B A R 7 A B LR M AL BRI, 7 30 % A 45 0Ojima MY
AEkut 8 (Rhodeus ocellazus Kner) AMFEMRAEAME, SHRAS G, BRAKK
iz 4 2R, HAB AR Fith R 33.3%. XA EIL A R Mia T A S FIaR
B R BRI F I, B OERZI AR & B P aRs = 2N R, X
BRI TR R T —E MR Mo RIS IR TRIRD 5 2 BE B0 AR K A B AL TR X £ 28 %
FARARANFEERER, SRR MR AT, ARRNE 2B E M. X
B AR/ E AR & T R LL B B, BRI e BEOOE RIRRE T DL 4R AR K B B
SLER TR, PR AR, /N HIERFEFEM ot CAB-80 4 S FHAYEK A
HEIREEDD 0.1—0.3 g/ ml, bR (AIDG 12—14h, BEMEIR TIMIREE, X485 T 4t BRI,
ARTHRIL/NDEEEE S, RERMARKTEER HE/N S EaIEA 8N
&4 RO R B — T L BT B 5 o

MG By T HE 7 g L SE O AT & 32 R R B0 L ZRIE 32, /N B R =R V8 01, RE S 5
BRI RS ORR &0 NRERE — P REE & IR ENHL, LN E MmO NS, g e koK
S LA e SR RS R M IR — i SERR R S,

g2 % X ®
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STUDIES ON THE TECHNIQUES FOR THE PREPARATION
OF FISH MICROCELLS AND MINISEGREGANT CELLS

Xu Xiaoling and Jiang Yigui
(Instiruie of Hydrobiology, Academia Sinica, Wuhan 430072)

Abstract

Using CAB-80 CAG-87 and CCRV-87 (these cell lines were devived from crucian carp
blastula, caudal fin of crucian carp and caudal fin of Xingguo red carp respectively), we stu-
died the preparation of fish microcells and minisegregant cells and the mechanism of their
formation, In the preparation of microcells, observations were made on the process of micronu-
cleation. The formation of micronuclei was the result of irregular division of interphase nuclei.
We also studied the effects of colcemid concentration and treatment time on the proportions of
micronucleated cells in the three cell lines. The proportion of micronucleation achieved was
60% for CAB-80, and 30% for CCRV-87 and CAG-87. High concentrations of colcemid or
prolonged treatment time is toxic to the cells. The main procedures which can yield large qu-
antities of fish minisegregant cells are as follows, 16-20 hours after incubation, colcemid is
added to the cultures of CAB-80 cells at a final concentration of 0.3ug/ml. Mitotic cells are
obtained by continuing incubation for another' 10—14 hours. Then the mitotic-blocked cells are
collected and stored at 4°C for 10 hours. At a temperature of 27°C and a pH of 8.0, many cells
display highly irregular patterns of division and about 50% of them form minisegregant cells.
Analysis of genetic material distribution and scanning elecbron microscopy showed that, in the
formation of minisegregant cells, the process of nucleus change is the same as that of micronu-
cleation, however, the mechanism of cytokinesis is different. Micronuclei are separated into
many daughter cells due to the irregular cleavage of the cytoplasm.

Key words  Microcells, Minisegregant cells, Micronucleation
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L.y CAG-87 4, X10005 2.7 (ki) CAB-80 #TfE, X500 3.RKH1 M4 2400 4M R

i, X1000; 4. KM MESE, 15005 5.5 CAG-87 HfHHI&M MY, X600
Giemsa e[ i, X 600

1. Micronucleated cell of CAG-87, X 1000; 2. Micronucleated cell of CAB-80, X

6.

5005 3. Abnormal division of interphase nucleus, X 1000; 4. Continuing division of
big micronucleus, ¥ 1500; 5. Microcells of CAG-87, X600; 6. Micronucleus

stained by Giemsa, ¥ 600
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7. 4°CRIB A S, MR FRE 25 1k, X 6005 B. SR> B AHIE L FNANIE R, X 10005 9.5 fk 72
N EAEAR S EE L, X10005  10./0hs) BRI AR Bk, X 3005 L1 F40M gox 4°C 0B &
H9 I ALNRE , X 70005 12, H SRS A ARG, XT70005 13.HAMRER/N BG4 *
e, X 80005 14 REESE K BN fHR» X 600
7. The change of nuclei after stored at 4°C for 10 hours, X 600; 8, Irregular di-
vision of nucleus and cytoplasts, ¥ 1000; 9. Micronuclei separated into many dau-
ghter cells, X 1000; 10. Minisegregant cell of CAB-80, X 300; 11. Mitotic cell
after stored 4°C for 10 hours, X 7000; 12, Irregular division of CAB-80
® 70003 13. Minisegregant cells of CAB-80 cells, X 8000; 14.
in fish fertilized egg, X 600

cells,
Fused micronuclei



