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case age EM diagnosis REsER  [SFERE]
1 68 M B EHEE R A:46,Xydel(20)(q11q13.3) [1]
B:46,XY [19]
2 61 M ERERYRIEREE A45X-Y [2]
B:46, XY (18]
3 33 M FT DIDIAL A= b 46,XY [20]
4 79 F ERFIRA M 46,XY [20]
5 62 F B > NHE A:44.X der(X)t(X;1)(q22:q21),add(3)(q27),add(5) (q15),
del6(q23),del(6)(p23),del(6)(q?),i(11)(q10),add(19)(q13)
21,22 [13)
B:44,idem, +add(6)(p21),-del(6)(p23) [7]
6 68 M BHRRIE R 46,XY [20]
7 48 M L de2cg kbt A46,XY 1(9;22)(q34:q11) [19]
B:46,XY (1]
8 37 M fotea:g teashit 46,XY [20]
9 26 F (kg Eoted=hints 46 XY [20]
10 70 M U F A:47 XY +Y 121
B:46,XY [18]
11 68 M i Ze2=¢ et 46,XY
12 17 M AEE S R A:46,XY ,inv(16)(p13q22) (2]
B:47,idem,+8 (18]
13 29 M At A R A:46,XY ,1(9;22)(q34:,q11) [5]
B:46,idem,der(21)t(1;21)(q21;q22) [9]

C:46,idem,der(11)t(1;11)(q12;923)

D:46,XY

[1]
[5]

2. Tk

PR OFIEZ K 1 1R, 20RO
T, RE Ll 2 F R (metaphase) OINRIZ
B R i 2 5B M IR O S 2 LU T

WRSIHE THRET L 7C.

1) 4Ba{FImes (FBS : Fetal Bovine Serum ; Quali-
fied USA) NI ORRE
10%FBS it RPMI Medium 1640 (RPMI 1640)

X 20%FBS i RPMI 1640 12 %2 fFE% 1 < 10%F/

5 mlZFHEEL, 5 %CO, 37°C24 WrfEIET# 1C TR

REt L7z,

2) BEENFHEOMRET
10%FBS it RPMI 1640 1~ # g £ 1 < 10%@E/ 5

mlZEHEL, 5%CO, 37°Ciz THE#E 2 Frfd (B

LH), 24 K, 48 F¥fiF, 72 BRI D 4 S THRGRY

L7z,

3) 3ZYEER] (PHALCM ; phytohemagglutinin
stimulated leukocyte conditioned medium) ¥s/l
DT
10%FBS il RPMI 1640 1~ # g% 1 < 10%E/ 5

ml S PHALCM % 20 pl 74N & MEEINO 2

ST, 5 %CO, 37°C24 REHIESE 2 1T VLA L7z,

4) WERRTEEBHEH (a4 3 P Karyo MAX-
Colcemid Solution) fEH &0kt
10%FBS il RPMI 1640 = il fg % 1 < 10%/ 5

ml IZFEEL, 5%CO, 37°C, 24 BiffksgE®ka L&
2R 20 pl GO0 2 REREREEE, vk 2 R 50 wl AN
20 43HEEE b 2 BRRIESE, 2L & 3 P 10 pl TR0 24 1
MBS D 4 I THRETL 72,
5) {REALFE (0.075 M KCl) o#st

10%FBS i1 RPMI 1640 (2 i i 5 1 < 10%#/ 5
ml 2L, 5%CO,37°CIiz T 24 FrfdiksE, M
faw % 1500 rpm, 8 4O L, EEEZT7 AL —
& —IZTHRE1#, #10.075 M KCl 2#79 ml 21z
WER— 25X TRy T 4 7L

1LRERR wEENIIRE

[amowerns_]

*
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EADREED
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8 FHAKoEBRET (REEREORE
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SMMAN R LN
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7z, L@ 0.075 M KCL QL% 3 8], 2[E], 1[E+
B, 1EO 4 &4 TiTYy, ®KAl2 B TEANZTF
BOWEL&ED TRET L.

DLE1)~5)OEic DnTix, &2 DM THE
B 7oA 2 G SR (X 100) TEZEL, 2HE
@ metaphase % 4 7 > b L L 72,

6) ¥ALFSY (G543 . G-banding) DRES

10%FBS /it RPMI 1640 i #l f %% 1 X 105/ 5
ml L, 5%CO0, 37°Ci2 T 24 BsRIss#%:, =
Lt 3 R4, 0.075 M KCHEGRELHE, [EE - Jifg
INRER I PEBL L iR 2 2 D&M (4 Y 7ML
o, Y 7y 4B, PBS #EE (PBS buffer) @
KFEA A R (PH), ¥ AVRAOBOBRE] DWW
THRE L7, EARZEZEL, KEOMLLSROR
SrmLEz, £ O TR 2RI &5
AL (5, e (+/-), Bk (=) ®32D%
F— B UTCEHE L. k7, SR OVLTIE
metaphase #HERIILA L > X X100) THE
21, 1FROEORR 3D/ (1g3) O5FHO
BFIcLY, a7 AMREFLBD(+), I~ b
FAPRRAR (+/-), A FTAPERR ()

B TR BT e R
L L7,

m. #% £

1. FBS Mg (K3)

BT O FBS IR EE 10% & 20% % EBE D
BRI BN 4 FEFIC THET L 72, metaphase $(
i, 4fERIE D 10%IEEL 20% T < BED R W
metaphase BEHLZ X N A HEIH - 72,

2. REEEEOBE (K4)

5RER] GEFI5~9) DWW THRE 2175 7298,
BB OBEE TER 2 EH I TERELEToT.
metaphase $( D LL# T, FEFI 6 ~ 9 KBV TITE
RS SN o Tohs, fERIS TIRESME (2K
REEHE) & 48 BEfEIEE# 0 metaphase 32 N E 1
18 {lf & 1831l & #7 10 f% ™ metaphase $ D %= 23 &
shtz. 277, EHIS BWTEE 2B THES
117z metaphase i% 46, XX O3 ZMEBIZ L AL
TH-oT-DITHt L, 55t 48 BTt 44, X, der (X)
t(X;1)(q22;q21), add(3) (q 27), add(5) (g 15),
del 6(q23), del(6)(q?), i(11)(q10), add(19)
(q13), -21, -22 LB haBEKES BT S i

[ o
| .
" % ; o
el g ?u N o
S Y e | 12 220N
Yo T £y, | AN
NS s Wi, e
; ;xﬁif 'f,% - A‘
o @
i (+) g (+/-) i )

2 BAL¥IE (G53%X<1000)

70
()

O FBSHIIRE FBS10%
O FBSI B FBS20 %

3

Metaphase

case 1 case 2 k case 4

3 FBSHFMEE

160 O iR B ORI T
IO s JeBF I ORRS 24hr
B 13 RS DB A8hr
120 L ot 7200

D;fﬂ;a -

case 9

case 5 case 6

4 EBREFEORET
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(B5). OEFNC 5T, R T—E DO1H
CINESTACE (g el A

RE ARG 5 M 1D 46 XX

THEE T IS I L

vy omx o a% KA S 2T kB

Okl

5 #ABRY ] 44 XX der(t(x;1)(a22;a21),add(3)(q27),add(5)(q15)
del6(a23),del(6)(a?),1(11)(a10),add(19)(a13),-21,-22

312 i iz LERERY |

X5 EERRORS (EF5 @ BEREOEL)

3. ZEYEHER] (PHALCM® : phytohemagglutinin
stimulated leukocyte conditioned medium) ¥/
(6)

2 oEmET (L2, IL 3, IL5, IL 6, GM-CFS
3 ) &5 HEEMILO metaphase FERICERTH
bHEINTWE PHALCM %, TV > /8% PHA

(phytohemagglutinin) THIE L CH2#E L 7555
R TH D, Sl L7z 5 RN BV TE 1ES
%[ & metaphase 012, PHALCM ¥R & SEGsHINC
REREIRD SNz,

&

¥ a0 [CPHALCME N
-§. B PHALCMMIEN
2

case 8 case 9 case 10

X6 PHALCMZRMOIEET

R AR SR BT e

4. Ak FOERSEE (K7)

Ik 3 P OUINE & ERRRIC OV TRE Lz
EFIS, 9, II~13 BT A/EEIE, ark I RO
HICLBEE ol h, EREE T2 B
metaphase 5% { BHE S iz,

Oty 3 FEMKEORI 201 1 /2hr
Ot s “HAKEORE S04 | /20min
Bt 3 SEEARAEORN S04 1 /2br
Wb CERREORE 00 |/ 24hr

HJHIHL

case 11 case 12 case 8 case 9 case 13

X7 a)lt3 FERSY

5. {REMFE (0.075M KC) icowT (K8)

0.075 MKCL i« k 24081, 1[EITHIPEMZ 5
Z & TRIEF7% metaphase 233 & L7z, 4 IC{RIRAL
HEfTw, HORV (BHEFHEIES 20»)
metaphase % % 7z 2 fE# O KCL O {K5RALIE
%179 & L % metaphase #3844 2 I R
Shte. SEIOMENE, FEAIMOZ LR 2 HH
TITo 7288, IZIZFERROFERLRF S iz,

1000
=) Oa:KCl 31 Ob;KCl 28]
B KCIE +#E WdKCl 1A
800
n
a 600
g
400
200
5 .
BMA B HATA BB

Rifif 1 FmE 2

X8 FREMm%AULI-{ERQLIE (0.075M KCI) @

6. GHEomRatT (£2)

IA Vv IE& M@, )Ty BB DO W
T, PBS Buffer ® pH (¢), FAVIEDOEE ()
DWTORR 2TT-o 7, ez, »OGHRT
V=T RBRETE DM, 4V
ZiaEg{bARF (H,0,) 153T, bU T UALEIZ 0.
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1) AV T%E H,O, 1min _ +

H,0, 2min + _

H,0, 3min + —

H,0, 4min + -

H,0, 5min + =

R B IR 2485 - 70°C 2 = +

2) NIT B MERbYTS ; 2C-TH -~+ +

Liquid kU 7> 2C- 78 & -
; 37°C - TR +

(3) PBS buffer®PH&# pH 6.6 + -
pH 6.8 -

(4) FLFRERBE 1% ¥ LAY ,/pH 6.8PBS +

2%¥ 4 /pH 6.8PBS

025% bV 7y (R) /N7 AERHWT2°C
T T WREE 1%F A ¥ pH6.8 PBS
buffer TYE 3 2 & & TRIFLEENE SN,

V. % £

MEODTHEEFOMES I LD, SINSREE S
DTN TORGERFREFEICLOFREES 5 2 Ll
5T o T & T2, BRI SRR (3 A BB
M & IR SICAFTE S 2 Eh o, KR
I 2% ORARENFER S, MEEICX
DA, HEOREEETE I, Aty > %
FIIE T 60~90% 12, 2B 86T (I T i,
50~80% IZ RO R B A S, Zh o DFRE IR
TR THD E bl TWwaY,

—77, &ML BT DR TR o
EFNCBOTIEERBEART 3 Tnby. BE
OBHEMECFNE LT, 1) EEE4SEIET
<, IEEMPEENIE 25, 2) EEMasE RS
SWTE A TE L, 3) metaphase R HRDONREIT
L AR EOME, 4) BEH O AR ER
PHMEBEESRH TN S, B, ShEL 0%
HUTHEBERMFICB LT HER S T, 2 KkEE
# @ metaphase 13 46, XX (IEHE&ZM) 04595241k
BIEEAETH>12DIZXT L, HEFE 48 KERITIF 44,
XX, der(X)T(X; 1)(q22; q21), add(3) (q 27),
add(5) (q15), del6(q23), del(6)(q?), I(11)
(q10), add(19) (q 13), -21, -22 & H7 - 7253240
famsgti sz (®s5), 20X CHRHLED & F
2 BN & - 1o R S ZAEH] (2 vt
SR) IO s ALy 7 ERSFEET L LB

TEETHZ EBbhl, LyL, BiET L ick#E
BEGMBDLTHSI N, V—F T ERT &
W RTOEBIHLL TW L BRNEETH 5,
PR DB A & T, SIRRET L 7o 553
LD, BRI FBSHIMER 22 A b
FiE L 10%FBS i RPMI 1640 %2 2 & &, 5%
WERT BRI ERE . (), 24 REMEIES AR, 48 H¥fHIRE
FEDOIFHEDS L 2HEMFULETERRT LI L
7. MBS ZIRIEIC W, FE N TERLATRE
Tdh %5 HEHAEK (PHALCMY :
lutinin stimulated leukocyte conditioned medium)
OBGEIEITo 7208, BIRERD o7, 5%, &
IMAS R M O RO 21T D b ic v, TR
SANE & ¥ 1z ZE 5 2 R SRR O R LB T
HrEEZDL,

EARERL DR, FRCALALEES G RO TS
HETH D, AT LER T FISHE L &b
AT 2 EERFITEEE (cytovision) ZH L
Tw3, SEORECHIZD, BEABLZIIBNT,
metaphase O & B2 5% 2 HHAGE A3 R g AT 28 &
FE L 2> 72, 0.075 M KCl i< & % gz baL
I TE 2 KA 70, BIEIC X % metaphase D
LML LIFE L < 2h o 7z, metaphase (ROSEE
ZOWT, 5%, T E (BREE) 805K
EEfE (DRY IND, BASE, BATH, WALL &
BE) R, MBuEEl A F Rt ORE £ 34 B LB
b5,

GHPIZBLTIRIA VYT DR, S
b BT, EARB%L, REICTR 2 58K HE
KickzxA V7 E2REIL, BIZRIFERERDSE

phytohemagg-
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1. BELREL 10%FBSHIRPMI1640(N\/X 1) LB A)2ml5H /N1 7 IVICEREL

2. 1% 10mi%#E 7 5 2 3 10%FBSHRPMI16401Z #i % % 1X106/5mlic 3% L,6%CO,37CHREFgRIZ T
UTFOERREETTS
2 2| a. B ; BRELFERICIIINEZI R20 w iiiN2hrig s
b. 24hri##% 1)Lt I R20 x lFRMN2hrig %
C. A8hrigE# I )Lt I R20 n IFM2hris %
(RERICE > T2RHBLULTEEET)

3. {EERLE 1) RPN ST S AR BT
2) ARAT M THEREZ THLRVWIZER
3) 1500rpm,8min,non brakelZ T&E.ME, LHEZE 7 A L —4& — 2 THEI
4) 37TCITEH TRV 70.075molkelZHImIMNZ 2R A MZTTWRWZER
5) 37CIERMIC T20minD{ERNE

4. JV TEE - MpIHE
1) BERUEESOERBICHAI /) 705mlZ2EBL AR N THMICEME, Smin, BRICKE
2) 1500rpm,8min,non brakelZ TEME, EEZE T AL —& —IC THAE|
3) WHIV TROMIE MAZARA M THMTER
4) 1500rpm,8min,non brake i TE L%, LHEZE 7 A ¥ L—& —IZ TS|
3) &4 ERVEL EENBERICE D X TI~4ETRS

5. EAER
1) MRPERORE ; H)L /) TEHERICTEEY Y 77 —5 > RIBEICHAR
2) BBEE(O\FE)EDRY IND7.5~8.01Z & (BASE & BAHT D ##%)
3) A RHIRAENFEITEY b LMRBERES A 708y X MCTT20 T
4) DRYIZ TE

~ ~

6. Gy
1) B KFEKKZER 1min
2) BER{LK &K %0.85%NaOHIZ TH Wt L, 0.85%NaOH Iz TH# (30sec)
3) KpELSED,0.025%K MY T2 /N2 AB(ACT)EERB  T7sec
4) 0.85%NaCliZ T¥e\ i LPH6.8PBSIZ T#e% (30sec)
5) KAZELL &ED,1%F LA FKRIZTISminf e
6) HiKABE (30sec)
7 BIA4Y—ICTRE

7. fEAT ERITEE (cytovision) I TIEF R~ BRI 2175
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SN-OTEALL, BEbAkRAKcTzA YT
%, 0.85%NaCl (EHAEIEAK) 12 TOBEH, 0.025%
FNY Yy BR) SNy 7 AR & B ALE, pH 6.
8 PBS buffer i2 £ 2%, 1 %F LYW IS H5DG
S T bV ie &, N> R BB LR & LRy
TELTELZENTE, S TOYBREDOLRHE
HRRAEOBIEE AR 3 IR,
BT E 12 2 W Tl G-banding O HERE % #f
5 A E LT FISH RIC X 208 Thbh 59,
RO 2FECOLTHACHRERAEFEL, HHY
WG Ui #2175 S EBEE L v,

V. & 53

1) EsE&1E, 10%FBS il RPMI 1640 % Fve,
BRI R AR, (G4 H ), 24 HBEREIRTEE, 48 f
REESHED 3 4:ED 5 b 2 U ETEMT 5.
2) EiEALEIZ, KCl oEHE 1E, 37°C, 2099 &
T 5.

3) GHryuE, #EbkFEKCTOTA Y 7R,
0.85%NaCl (ZEFEAIE/K) 12 TOBEHE:, 0.025% b
)y BEK) SNy 7 AR & B, pH6.

i e T e
8§ PBSIc ka8, 1%FLAVEISFET S,
X R
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Aiming at Introducing G-banding into Our Hospital

Kumie Ohmune, Takako Kawaguti, Yoshifumi Kuroyama,
Masahiko Ohata

Department of Clinical Laboratory, Shizuoka Red Cross Hospital

Abstract : Aiming at introducing G-banding into our hospital, we studied cell culture and
conditions for collecting cells in order to obtain as many metaphase of good quality as
possible. As to the fetal bovine serum to be added to the culture medium RPMI 1640, 10%
fetal bovine serum and fetal bovine serum were studied. No difference in the number of
metaphase and area of development was found between the two, and in consideration of
the cost, 10% fetal bovine serum added RPMI 1640 was considered good enough. The
culture time was studied under three conditions : after collection of the sample (on the
day of sampling), 24-hour culture and 48-hour culture With the large individual differ-
ences between the cases add the cell cycle taken into consideration, it was considered
efficient to perform the culture under two of these three conditions. The effectiveness of
phytohemagglutinin stimulated leukocyte-conditioned medium added was studied. With
the number of metaphase not increasing, no evident effect was found. When the amount
of addition (10x1, 201, 50.1) and working time (24hr, 2hr) of Colcemid were studied, most
stable results were obtained with Colcemid 201, 2 working hours by comparing the
number of metaphase and area of development.

The frequency of hypotonic treatment of 0.075M KCl was set at 37°C 20min per
treatment since the yield of cell decreses with an increase in frequency. Band analysis
with a good contrast was made possible by applying aging with hydorogen peroxidase
after treatment with 0.025% powdered trypsin/Hanks

AT

solution. Moreover, a maximum possible reduction of
artificial differences and more rapid reporting of
results were made possible by the introduction of an
imaging analyzer and Hanabi (development device),
which was effective for labor saving in the analysis of
nuclear type and reporting.

Key words : chromosome analysis, metaphase, cell

culture, harvest, G-banding
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