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AXRESTHEEMNEREF SRS BRAKNTE, £ 2K PHAM 3 — 6 kBUIRER
S, B anBEaBitAMDENMEE, REHRESEBUIRNRAKTR, Him
ARG GBI BRI, SN EsHBGHBEY, 4+ X KkaE kARMEHE
IRHFERY S B T B B AN 4k 121, 7248 ,119% 56,3346, 89% ., Synodontis nigri-
vontris956,3346,99% , A A, AR, B4, ERBEEERDES B
BEosBGRBREAF R ek, Sl R B4R g Ak 53 & 5w,

M2 s fmdh, EidfmcEs Bk 530F, HBEPMIENALS, FRUAR MR
AREE O BAVECAELHILM (Ojima, Y, 1986), T ARMREEA A, HE
%, I LT AEAFLE O EL S A5 M AR BN, IR, BIEG BATE NS RLRBI R4
g o R AP BT S E AN T AT VR HPH AR BU d R4k py i 4 48 2 5 40 1R A 5 2 48 i
M LEHCUNTARRREERESEBUARN T ZMME, WHLAMDERS AT LR Ttk
i, WHNORRIA R E AL, I r AG BN iads 75, B NIE R 30 5 o il
ARG i, RIS S HBGIBREA ik, MR Y1 F.

OBk 5 7%

LR 4 F, Bl Mochokidas By Synodontis mgriventris, Curimatidae®}iyBryci-
nus longipinnisPl e Cyprinidac®}ftiHemibarbus labeo ( BIEHR ) FRhodews moriokae, &
0.8—5.08, ¥ BAMA WRMB AR L AT AR KEEERN 5 TR
=a:_t1r

B EABUARMGE BRI T4

’J?.J_.tfﬁ:_iz IRPHA SN 3 —6 (ABUARES ZJE, b i3I de & s A Hl{E

PHA §) 8 55—k 50.,010—2,020mi/ e ( R ), %:mygo.ma—.;.oznmug({4:?5}0
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Bk PHAR G E— Rk PHAR S G 18—20/ B /7. BB kPHA & 8 d72 AN
H4tBUdR, M/E8M1.0—1.5 &S —k, IR % He0—80ug/g (HE) . EEIK
PHARAE 5 — 6 /NBY, BUHI ARSI SRR, MmBOKWE, 25 E 70.01—0.02
pg/ml, 4bF 1 —1,5/NE2/5, BIMAAMD, E40KFH0.5—1,0ug/ml, GEEELLEE40—
5047 ¢h. Ht/E#0.037SMKCHERIS A BE25—305 4, FIAEKAERR ( 3:1 ) Z 0k ERE, WK
B F, 2T B

2. B4 HBG B

B AR AR FS0T K 2 x SSCAERR30—5045 %, SR 2 % #9Giemsa(Sorrensen’s
@iy, pH7.0) Y 10—2043 40,

3. BARBERA

s itk Takayama, S, % 197 MELBHR. WHFFAN 1 BORELEZ —~5
e, REHPUSHIEDTA —Giemsayfsfs10—154y 7€ iR ta 5 — 6 43 bh,

% &

SR ER, R ERNE, 4 MEgaigek, EEN. 2R pMEER
ERSABMEABRTHESHS R (E1—2 ). MEREEANARMRK, FROKRD
ABM, EERNISGEEBBLEEE, S, wgriventris BAE 1 5 & KK HFS0KR,
Brhiik16—184 (H1, CFiKFR) »E R fiE th 8 12—134 (B 1, BRD#FLFr 1)
BREA 7 —8 & (AL EFikiiR) . BARHRMERNAREEQTIERARER
HAte fh, (BRI, i TRaEF RS, N EERBRZTRMS HXRE,

AT ETRE RS R, Yl B TR 00 4 B H S R
BB ERFITER L S, nmigriventrisV¥ 356,33 +£6.99% , 1514~k Hi%£66.96 %
Hibs#hEs,B, longipinnis 7549,70+7,75%,H. labeoTOR, moriokae 43 F734,15+
17,51% 21,72+ 8,11 %.

=1 ANKREPEHRRREHKIBFHESBASITESBARBBHETIN

W¥sn Ay DA H BRI

& B ORREE oy smpmmy(Xas) 0

Synodontis nigriventris 4 679 56,33+6,99 35,94 -66,96
Brycinus longivionis 6 493 A00SLIS S5.00-71.00
Hemibarbus labeo - 8 B 676 E}“l.iﬁv:‘-.:“]?.ﬁl 20,77 - 55.63
]{—h“odeus moriokae 8 620 21.72 8,11 7.48-35,23
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PHA R —F A2 0 R E, aeilgksMERaRE 4 il Wy M. Yama-
moto, K, H(e73) A H-fl@nZHRiNRtaBEmiaEyE, MaFmas—PHA
EAMEFRT2NN, GRDNAKMBEA45%, RIMAPHAR ERF422%, ERE(1983)
Ak BaYSCDJy ik # fa g i —PHA L Szl o 5 10 OF J08dl, % 3E38—42/h
B, $—ksrmi588,5—81,9%; HE¥HT2—T6/NRE, Bk B4 E51,5—59.2%,
B—k B 5 38.0—27,9%, BN MEGE10.5-12,9%. M M —PHAK
SME T2/, SR B0,005 HE3a8/NME 3,22 HEHTNET 5,59 . K
MagERA T EOREAS. RiE LRARDE, 7R &REMERERRSNMAENT)
BTSN ERE AR, AT, PHARKRH 224 SR80 , 7wt 485 5 5k
B, PHARNEHN, FFAFESHISARTEBRASRME, TEER/D N RER
HE KBS ST (AR, 1982) , PHA - poiksf, th—xEEEERT & 355
NE LB ESEBER . IREVEATEMEIAEFEEROERBRTE
ERESEET,PHARBZVER S BRRELEERAEEAN. AMAERETX—&,
HH, FRERE—FHETEX—H. E4HTREHKGHyBRadk, Lk B R4
WA HMEETHE & N AHEBE 4 #EL S nigriventris B8, %3] 56,33+6.99%, K
R.moriokaefx (&, #21.,71+8,11%, RPXEEKSBEEH BUIR HBREXNS AN
ZDET—8/PASERT SH (DNASEE ), 253G, gAML,

Hsu, T,C.% (1961) & TEMMRE F0F 5C oh FFARFABUAR, Arright, F.E %
(1965 ) BELLAMDAEEESN B 55 W E B4, Shafer, D, A, (1973 ) LIAMDiLE
G ARSI, HREIMENGHFRER, BUIRTAESHBAERIHKDNA (Du-
trillaux, B,&, 1981), FHDNALSFH=5454, W 8 8 5 L2, EREEdK
(Palmer, G G, %, 1965), IE & B TBUIRAAMDE & \f A3 i ta iR Foh 19
KR, SHESHGCRBHEEARNLI,BUIRTAMD thEJF 445 T 265% 55 4 B 4 e 695G
H, UEREa#GH (Liv, L,-Y,, 1986) . AXFAPHAFMBUIREK SR T A
sk minAy, WBUIREENAANBADNAGT, SAMDKINMER, BHITARERRF
Bodfn, HorT Yl RS BGRBRAF ., AMDFMBUdRR B kg HEEM,
AMDE £ &P AR AR ELSA Hl, E@RRER, FI5IRRGEKBERNNE S B REE
B, HETFb, ARBOBUIRFMIAMDBGEM &, e REARE W FHatiik

ASGJiE: (Sumner, AT, %, 1973)RALROEGREFAN—MTE, OEAL
LR T A e e kG BAF UG I MR S A X R X — FiEX B & A BUIRHFLAMDYE
PR it b TR G AL, REBHENAR, HEMHRT Q%6 kT RE 3 2 T R 0

1) HXES, 1984, SEEGRARERTIES SR (P EREEKEEHFAHHR) ,

72—T8T1,




W HTSHMARNOBHFHERG, X—adqd hryRnr iEih &40 #BGRH,

Takayama,S % (1982 ) Ll 4 Na-EDTAZ: 5 g: ( Takayama, S, ,1979) W EEH
BUdR /MR (kb T8 &, 13515G DAL, HWpBRAF. AR BT X
—eta FiE, $ReHEBUIRFSAMDI S (ke MFEdm, HA 4 Na-EDTAR:
EiEdE, BRNHEMEEE I A X— AR EENBE BN E S HRB
B

ANEUA RN I g 6 k& 45 P DA AR et ik, ENEPMARhRGaERBRTE
BEI GRS G R, BRETRIMG S BE 1R & TH W % (Rohme, D %, 1982),
B, {£APG, ekl Takfakidh, ERkakd THm, BRTIHRA
PR, {2 FSME R, SRrhBRE e A S R A RATE, Birgise, BHiEE
T kAR MANRERNHT, BEETER— S RBESSABY, RORAX
X HEEE 4 BBGRBH 25, MFE—4EEHTC B2 NOR#R, BEEHI,

BRI P AERT . HRRLEH—1KT, AERESENEDERETNRK
SHYPrE, Mt aRORLE DR, MHRAKGME, BH, 5%, RARLURNANE
AENYE, BEFERRENAALE, T EHTH ik HEAERE, GXREaRNBHFELTR
WATER, 164 DR AWE XU PRI T R405, LKEZCHNORs, R TFik
WEEST, SRR — A R Bt (R AR IS Y, Rk B e RNTIR, ROLT
— PG fE, RiERETTE.
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STUDIES ON DEVELOPING HIGH RESOLUTION BG—AND
B—BANDING IN FISH CHROMOSOMES

Lin Yihao
( Shaoguan City Fisheries Research Imstitute of Guangdong Province)
Yoshio Ojima
( Faculty of Science, Kwansei Gakuin University, Japan)
Abstract

The new techniques for observing high resolution banding in fish chromoso-
mes from living body are reported, After PHA injection 2 times and
BUdR injection 3 —@ times in vivo,the kidney cells were takem out and
treated with AMD, and then used {or preparation of BUdR—substituted
chromosome slides, High resolution banding was developed with two diffe-
rent stain methods and therelore they were called the high resolutlon BG—
and B-—danding respectively in this paper,

The rates of mitotic figures in the elongated and banded chromosomes are
21,72—56,33 percent for 4 experimental species of fishes, and that in Sy-
nodontis nigriventris, averaging 56,33 £6,99 %,

Using these techniques, chromosome elongation and high resolution BG—
or B—banding were observed in late prophase, early—full—and even late—
metaphase figures,In the early—metapasefigures,reveald bands were simul-

taneously more plentiful and clear,
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PR A ( 20=50) ; EfIF. Brycinus longipinnis/aai M fE R8sy H 8 20=54); Gy
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BMPEAKTERBUKEES AT RS
BERTES 1987, 11, R)ZRHIEX

EeEENF—SABEZRTRSHB
2BGH. CH#HFNORsEIHF3:

haEE HXig
(BAEXEHFRRFEFEH) CF RABET K FHTH)

w

ARG TEHEALXNE —-SHAESEZEBY, BIETHRDBRBGH, CHMNORs MFHE R,
FHAPHAMBUIREA EHH S AMDESLEN R B HRERESHBUIRMR KT,
HERRESHBRXBGH, HiERWGEF8Y, BEE) RFHTCRY, HiEiKSumner,

A, T, (1972), BEBRNORs, {kBloom, S, E, % (1976 ) fAg—AsHik, LEH R 37
W, A—s BN TEEBRARMBEN, Synodontis nigriventrisiy 2 NORs ¢ GRS #
BGHBHth# 5 — 8 £Hfs 5B 2 PMCHERN B AKERSBBGEBHPEH 3 —8 £#.

MHE—h s REHTEESEYRE, UER—LakBRBARRAMREYS, REkE
EWEERAEARAZ—. EBR, HTFESATNE—REENBH RO E @256 AL
BB R, &4, ARPRA—SRNENERL BB NRTCHMNORs, ERILT M B3
GBEESHBGHBBH S (HXEE, BER)IZE, RIWNaRWRA—-SHENES S
RBHFRT TR AR TEABNFA—SREESRER 3 ARRN, BERSHB
BekBG#, CH#MNORsHI TR,

OB 5 oy o

3L 8y Mochokidae §14G Synodontis nigriventris, CyprimdaefliiHemibarbus labeoR
Rhodeus moriokae, 33 EAH At AT IME AFIE. FEETANTENESRBH G BUF
W

1. FEEmAHENESHBG, BRH

#EHBUARHZAMD B M3t R AR R B &S5 #BG. BRI HikRKXES
(HER) . ERMBETRE, DEBEREN, S IRRFOIRR, TN LEFTS, #

—8 —



TTRNERE, AR EELMH, A3 1 PR IKEERERL —2 s REATOL S
2057 $hiBfa.

2. CB#

¥ bRz R, BT IRAE T50TH 5 %Ba(OH), kb E10—40f> #h, H fE60T
G 2 x SSCREEE30—604 5, #AEH 2 %Giemsa ( Sorrensen’ s i, pH7, 0 ) Hefa10—
2045 %h, LRI 5Sumner, A, T, (1972) kikiaR. HRA—HSBEBRBUBEEZ)E,
B BZ%XHH, 70%EMNRE,

3. NORsB <

{fAg—AsHi: ( Bloom,S5, E, %, 1976),

g R W 1 ®

TREREN, BEHBUIRKZAMDREE MGG EIRALS S RBGRBD # 25,
B BRCH 5 NORs, %4 RRCHEMNORs (1, A—], #kRCH MNORs),
FRB & HBUIRIESAMDAL B IR s R FRAE RS E B 2R, B7T%K B BHHRBG
(@2, A—B), HELEHTEAMBR 4> 37 % Fil 2 %Giemsa ( Sorrensen’ siBrh
Wi, pH5,.8) Hefn, FEBIWEMOREKESR (B2, C). Hi, ARBOERES M
% it F— 5 B R T SR LEAR A #Te Blfm, S, nigriventris2 A~NORsHefifk
FER A MBGRBRAF A 5 —8 &4 5 2 MCHRRMPE KEB HPBCGRBBHHA 3
—8 &M (B, E—IELETR).

ARSI T 1 R A — S RRE S S EBH, BENSMBGRBHE, CHANORsD
TR, JiRBREMA BT AR R R Y G R mMN S, R s e TR
e, BRETHOSETH.

£ £ T W

WX, B, 1987, @R aEESRBGRMBREHNPIR (HEK) .
Bloom,S, E ,and C,GoodPasture, 1976 Hum, Genet,,34:199-206,
Sumner,A, T,.1972, Exp, Cell Res, 75:404-3C6,



SEQUENTIALLY REVEALING HIGH RESOLUTION B - OR
BG - BANDING, C-BANDING AND NORs ON THE SAME
FISH MITOTIC FIGURE

Yoshie  Ojima
fFacu‘lty of Sciencc, Kwansei Gakuin University, Japan)
Lin Yihao
( Shkaoguan City Fisheries Research Institutz of Guangdong Province)

Abstract

A new technique to sequentially reveal different banding,including high
resolution B-or BG-banding, C-banding and NORs, on the same mitotic
figure of fisn chromesome is reported, High resolution B-or BG-banding
was as in case of Lin, Y,-H, et al, (1987 ) first, and then C-banding fol-
lowed te method of Sumner, A,T,(1972), for detecting NORs, the Ag-As
technique ( Bloom, S,E, et al,, 1976 ) was eventualy emploied, The results
showed that the same mitotic figure of chromosomes in 3 species of experi-
mental fishes, after using them to make the high resolution B- or BG-ban-
ding, all could be observe for C-banding or NORs and sequentially revealed
C-banding and NORs, In Synodontis nigriventris, the two chromosomes that
of peculiar NORs staining, 5-8 bands appeared in the high resolution B-or
BG-banding, The others two chromosomes that of intense of C-banding, 3-8
bands appeared in the high resolution B-or BG-banding,
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B 1. Synodontis nigriventrisfoHemibarbus labeot) B —F i o Ttk 4 5 £ B H,
& B ) AR 101, o7 kT CH R A NORs,

AFIB; S, nigriventris ( 2n=68 ) F—/ AN/ HBCRUMNORs; CfD, H, labeo
C2n=50)[d—4 NS RBREMCEY,; E. FMG, S, nigriventris [ —/2URH0T 473
BGRiy. CE4FNORs, H,Ifl, S, nigriventris {—4ZMMNEES# B, CRAANORs,

Y [
m-_.' o &
{{;‘A & -
L4 § ;ﬂ'.m
3 —————

B 2. Rhodeus moriokaes) — Mo Eiaed 5 o i#BLE, 5 2 #BGR & 4o Fil
& B rid] R 100,
Ay S/HBE; B S4a#BGEA, C FmEie,
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SMREATELSTALESAREXS
TR IHE2 (1987, 11, 4230 6K

wl &/ & e B R AR NPHAZ R E ST

#* X B LA -
CrraB8LToRFTH) (BARAGEFRXFALER)

# Z

ANBHET /N KPR H S0P HATRESE. PHARSNR0,01—
0,02ml /g (PRE ), B—REHFFEIS—20/MHLIE—FREEREH, KEEE5—6/
B B B et IR AR A IR, #EihfE 4 Bp, AFR0.8—2,52, BAMALSBEBESIA
10,97 £1,22% (Brycinus longipinms), 6,95 £1,72% (Puntius conchonius), 5,70 +1,47%
(Astronotus ocellatus) 05,64 +1,30% (Jordanella floridas), 7E3Lfl 1045 & 18 B4
BHER, X—FHEaME, i, AHER T/ &R EERITAHE,

N K RA T R EFANE BT RAMERE, BRRK, —BRBENA, AR
BIFEELAT D, EXBMETER, FHSIELAEREBANMRT, HENGENE
FABITRERERNERER, HTHRGREFMRAEIRA, Wallin and Gustavsson
(1969 ) ¥ iR A {EMFLa @i, DURHEBAF MK 5385, Ojima and Kurishita
(1980 ) ES SMniE, HR ARFEMESZIEHVRS, WU (1982) RAPHA—X
TS R A 2K R AR B A B A, ZERCNR AT IR AR AR, HE, A AR
BEFRAFARY, 2PHA—REHSINSBHEIB AL, Hit, A PHA~—KE
AR ES, RGBS NME, REHENER,

o8 5 F &
ftid fa S Curimatidae®} Ry Brycinus longipinnis, Cyprinidaef}t WyPuntius con chonius,
CichlidaeF} ) Astronotus ocellatusfOryziidaeF}id) Jordanella floridae 4 Fh, Wy B A2
WRORE fafi ik, KH0,8—2,55, P HAZRERHIE&REEIFANTERNT,
1. PHARS
HEW R ER S Eak®0,01—0,02mI & 4 P HA ( Difcof® &) % — %
&4, 18—20/piELAMERENEE P HAS ZIRES, 2K8:4EH 5 — 6 /N,



E

2. FAKMFEEHE

B kPHARSTE 3 — 4 MRS FOKME, ey sk, T4 5 RER
#(kE0,1—0.2ng, KAKMEBEERFEL5—2, 0/NAESFELR 6B, BUHNEBRAR, Hk 4k
Bk, mBTR—AEOMIEE WRERKMEES, TBEPOKWER 20 AARE
W, LWEE0.01—0.02ug/ml ( AAE®E ), E1.5—2,0/F,

3. Hufa kR ARGENMIRE 2 0 NIBBLT

FRMKEL0,0375MKCHES (b B20—305 8, 3: 1F0R R — KBS & W =K EE,
BEBNESTREMRROERR. AlRgLo8E8UsBaks it EaRE8ES
¥R, F—THLITHARESPT1000,

R 5 % ®

PHAZ ROES AR MBS T BRELSZEN. 4 FERATRARANRL A
HHABMBGHERITR L. BXFTTR, B, longipinnis3 4 ( PHAZR EHEA)
KM R S B GA10,97+1,22%, HEXMK 1 4 (PHA—RESA ) #93.416%F, HIF
BT CREPHARESTA ) ME B 095 2EED, MiH4 5B EH X 50,1020,10%.
Hith 3 Bk P, conchomus, A, ocellatus®iJ, floridaeSLIRARIM I B £ HHEBER

n1 AHERSXRERKY M SN ANN LS HNNNILE
THEMEREAELTHEHBEE
X£SY%
i
Zoma R oIar R oI4d
Brycigus Lo—1.6 10,97 +1,22 3.22+0,80 | 0,10+0,10
longipinnis (4) C4) (2)
Puntius 0.9—1.4 6.9541.72 | _2.65%0.65 0.1040,10
conchonius ¢ ¢3) (3) ¢2)
Astronotus 1.2—8 5 5,70+1,47 1,45+0,30 0,00+ 0,00
ocellatus s 1) C1) C2)
Jordanella 0,614 6,64+1,39 0.80+0,14 0.05+0,16
floridae * * (4 C4) 29

1):. PHAZRESAE; 2 ). PHA—REHM, 3 ). REPHARESH,
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951+1.72%, 5.70+1,47%M6.61+1,39%, SHINHIE I 42,62, 3,9378,55(%,
HA R T AR A 22 4 B R U 45 B4 0,10+ 0,10%, 0,00+0,00%%10,05+0,16%. F
B b, 8T ABEABM. RESP, sHRBFNTMHSEEEL. A—E), i
4h, BATVIECharacidaeFtifyHemigrammus occllifer, Serrasalmus nattereri, Cyprinidae F}i)
Carassius auratus, Mochokidae®}jSynodontis nigriventrisflToxotidae Bl Toxotes facu.lator
E0ANARA Y EHEOER#BENER(EHL1., F—1),

g — R 22 4 418N, PHA BE B R R INE L B E Ml i 55 S5 (Yamamo—
to%, 1973), PHA—ENES, FAENAEGHIMERTA N K5 28 H (RGE,
1982 ) fEE 8 T i PHA— i 4 A RIFE I () 09 B 40 B 2 40 B B B B &AL
EEPHA— RN ESHERL T, HATFAEs AN E - REEPHAES K3 —6 Pl
A, BoASRHMEPHARSFE23—26/hR" . Bk, AXEBRKPHAR #E5 —
6 /NEY, HPPEE—KPHARS/E23—26/ N BUE B AR SR E EIRARE, A7 T 83K
BRI A 2 sy B E

AT LRI, i, T, FRSSEMEEFRERSRIFNREkRRAR, IE
DB AR R T ESONE, THROKUEEEMAMEER, FrEERES,
F Y TR IR 8 Sy R 21T,

X XM

P, 1982, KP¥M, 6(3)1201—208,
Yamamoto, K, and Y, Ojima,1973, Jpn,J, Gent, ,483285—238,

1), HXiE®, 1984, £EEEKRHFTERITESRICH (PEHEEAEEHTRFR)
72—78T,



A METHOD OF PHA INJECTION TWO TIMES IN VIVO FOR
THE CHROMOSOME PREPARATION FROM THE
SMALL KIND OF FISHES

Lin Yihao
( Shaoguan City Fisheries Research Institute of Guangdong Province)
Yoshio Ojima

( Faculty of Science, Kwansei Gakuin University, Japan)

A new method for inducing fish chromosome divisions by PHA injec-
tion two times in vivo is proposed,The quantity of PHA injection was 0,01-
0.02ml/g (body weight) in each time, After 18 to 20 hr,of the first PHA in-
jection,the second was injected, 5 to ¢ hr, after the second PHA injection,
the kidney cells were taken out for preparing chromoso me slides , About 15
species of fishes were examied in the present experiment, all giving satisfac-
tory results, In Brycinus longipinnis, the average mitotic index of kidney
cells reached 10,97 +1.32%. This method has twin advantages as being sim-
ple and reliable, and particularly adaptable for the small kind of fishes and

juvenile fishes,
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