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1. AUTOFLOW CO5 Water-Jacked Incubator - (NUAIRE)

2. Hot air oven(Precision, Thelco, Model 18, Scienkific Co.)
3. Laminar Flow Hood (NUAIRE)

4., stereomicroscope (Olympus, Japan)

5. Inverted microscope (Olympus)

6. Inverted microscope (Olympus CK2, Japan)

7. Photomicroscope III (ZEISS, West Germany)

8. Phase contrast microscope (ZEISS, West Germany)

9. pH meter (HANNA)

10. Centrifuge . (ECCO)

11. Analytical balance (Precisa 200a)

12. Hemacytometer (Neubauer)

13. Steriled -cellulose acetate membrane filter, pore size

0.22 micrometers (Sartorius)
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4 well multidish (Nunclone, Denmark)

Dish 35x12 mm (Nunclone, Denmark)

Dish (Cel-Cult, Sterilin LTD, Feltham, England)
Pésteur pipette

Glass siide

Cover slip

‘mouthpiece and rubber tube

Conical centrifﬁge tube (14x120 mm)
Screw—-capped tube (15x100 mm)
Diamqnd pencil
Hot plate (MEDAX Nogel KG, Kiel, W, Germany)
Automatic pipette 5-40 nl, 40-200 nl (Finnpipet Digital,
Finland) |
Needle #26 G3/8
Equipments for operating hamster
- Scissors
) Earceds
Sodium chloride (NacCl)
Potassium chloride (KC1)

Calcium Chloride (CaCly)

Potassium dihydrogen phosphate (KH,PO,)

Magnesium sulfate 7-hydrate (MgSO,.7H,0)

®<D-Glucose
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Sodium pyruvate (Sigma)

Ampicillin

Streptomycin sulfate

Phenol red

Hepes (Sigma)

Sodium hydroxide (NaOH)

Sodium bicarbonate (NaHCO3)

DL-Lactic acid

Human serum albumin (Fraction V, Sigma)

Bovine serum albumin (Sigma)

Solf wax (10 parts vaseline: 1 part paraffin)
Bovine testicular hyaluronidase (Type-1~s, Sigma)
Bovine pancreatic trypsin (Type XII-S, Sigma)
Mineral oil (M-3516, -Sigma)

Ham's F10 powder (GIBCO)

Gonadotropin pregnant mare's serum (G-4877, Sigma)
Human chorionic gonadotropin(A.P.L., Ayerst Laboratories,
NewYork, N.Y.)

Fetal calf serum (Seromed, Germany)

Glacial acetic acid

95% Ethanol

Sodium citrate

Food for hamster: CP 082 (Bangkok Feedmill Co., LTD)
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56. 1 N HC1

57. Quinacrine dihydrochloride

58. McIlvaine's buffer

59. Colcemid (Seromed, Stock=10 ug/nl)
60. 2xSscC

61. Trypsin(Seromed)

62. GIEMSA'S solution (MERCK)

b aSau Biggers-Whitten-Whittingham (Biggers, Whitten THRY

Whittingham, 1971)
BWW 1§1un111ﬂ%ﬂuﬁaaqﬁ capacitation ia%nuMYvAIRYL AN
Sr . &

a1an$ifuntInansavlinyuardiagd BWWA La3uatdarainiso AU S

2 awﬁﬂﬁﬁqmwgﬂ 4 °c TapdulIznauvay BWW ddesavuil

NacCl 5.540 gm
RC1 - 0.356 gm
CaCly 0.189 g¢gm
KHoPOy ) 0.162 gm
MgS0O,.7H40 0.294 gm
©(D-Glucose : 1.000 gm
Sodium pyruvate 0.028 gm
Antibiotic stock : 1.0 ml

(ampicillin 25 mg/ml and streptomycin sulfate 50 mg/ml)
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Phenol red (0.5%) : 0.5 '. ml
Hepes, free acid (2M) 10.0 ml
Hepes (2M in 3 M NaOH) | 10.0 m1
double distilled water to 1 litre

. 1 g ar < u4 -
TUNTTNARAIUARLATIAZAAIL AT AN BWW TuIunazlgninianaaas
Tas BWW 30 ua. 3Igi@An  NaHCO_ 0.0632 na¥u uaz DL-Lactic acid
0.11 ua. A ntuuystiiy 2  #u d2uaz 15 ua. Fumieiew  Human
a 4 A :
serum albumin ¢ HSA ) 0.075 n¥u ( 0.5% )d&WNiwAaLep Bovine
N @ " 474 o o
serum albumin (BSA) 0.075 a4 (0.5%) %7 BWW niajautlauqiaun
v - ) £ %4 1 '
pH @28 acid #w3a base Hepes NfLaTan  BWW  1aaTn pH AETENING
<o - 4:1:)?. PR | - V¥ <
7.4 8949 7.5 3nnuuutrlinsaviwaduise auﬁiﬂtﬂunqmﬂgn 37 C dgum
CO, 5% ﬂ?ﬁuéu 95%
a4 a I A e - 4 a7
BWW TNLGH BSA 131ﬂ1ﬂﬂﬁ7LﬁiHNﬂ?ﬂ§? #71% BWW ni@u HSA

<y

- " < L L t e  as
74 capacitation n19iasauln uasﬂ17wauizﬁ31q1nugﬂnm1ﬂ4n

| < 9
15 LRT8d Ham’s F10

2¥un1T1wIE L AT ENF 9310 TLE  co-incubation ﬁnﬁnﬂga
t@3anTaa?d Ham’s F10 ﬁﬂﬂwﬁﬁﬁlgﬂzﬂasaﬂEQu;ﬂﬂgu Bob nl uUA2LAN
' NaHCO_, 2 n¥u Ampicillin 30 YuTasniu Streptomycin sulfate
100 tuia9n5u uﬁqtﬁuﬁﬂﬂ§u1ﬁﬂin'1 ART u§1ﬁ11ﬂn13¢1ﬁﬂiwﬁﬂﬂﬂtﬁa
qqn%utﬁu1§ﬁ -20 °C nawitu11ilun19naaas LGN Fetal calf serum

39494 15% WAz Human serum albumin 3 uﬂ./ya.ﬂ¥n pH Thiiu 7.2
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@ [~ wa By o [ 2 . @
@78 1 N HcCl tﬂDYQHQmwgn 37 C naufld Ham’s F10 #8099

ﬂiﬂﬁﬂﬂﬂLﬁﬂ

35La388 0.5% Quinacrine dihydrochoride

#9 Quinacrine dihydrochoride 0.15 nJy azaﬂﬂa1uﬂﬂﬂ§u 7 UK.

1 WU <o ) 3 <y
NAULRIIIAEAI8AIE McIlvaine’s buffer 23 ua. uaﬂqﬂﬂ11¥u1u 2

- ' [ 94 o ‘44
2a1naa TegLtaulan 4 C Tunua

s | < 2
1TL6A580 McIlvaine’s buffer

Lﬁ%ﬂu stock solution Tas
- Na_HPO,.2H_O (35.6 gm/L) 4 &1
- Citric acid (21 gm/L) 1 &7u

U5y pH 11w 7 Aaul¥azin stock solution uAMENFUEINAWIUBGTIRIU

1:9

<l 4
AT LAF8U 2xSSC

Trisodium citrate 8.82 n3u
Sodium chloride 17.53 N5y

-2 1

#INRY 1,000  UA.

aa < s
MLEATAN 0.5% Trypsin

) q.ar <f '3
ta38y stock Teads Trypsin 3 n5% azaig8ludidazatatdiaauanantlie

kY] s d a . L7 v W r's I's
@270 L TNTY 0.9 1UaTLTuALININ 120 Ua.3=1@A2INLANAY 2.5 tUaTLAua
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cAut3TaanaTuduay  naulduin  stock trypsin u1azatan 37 C Tas
I'4 o
14 2.5% Trypsin 8 #ua. aza1glud1IazatgTdLaauaanlsaaauL Aty

¢ & "~ <l wX [y "
0.9 1UaTLTUA 371UI% 32 UA. F1TNLATANTan’I=TEAIaTUINLAn9

s ] <] =
1918788 GIEMSA’S solution

1A38N  Weiss buffer Taz¥v KH_PO, 0.49 a%u uaz Na_HPO,.2H_ O
1.14 A%y azat8uu1ndy 1 aaT wa2u¥y pH e 7.2 12a1%Y THA

GIEMSA (1 L = 0.99 kg) 1 ua.ara18%u Weiss buffer 45 ua.
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A g
fetal calf serum (20%) uaz antibiotics Tﬂﬂﬂﬂﬁlﬁﬂﬂ?%éaﬂﬂﬁiﬂﬂu
I's P ' Y] < s @
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A9739LAT1=2WIAs TN TduTasada idiogran a9 Popescu War Dipaolo
- {d v ﬂﬁ
A.".1972 (Eﬂ 18) uazadgn waIsTatniUntasua2qutaatwa’Inn
" . ) | |
Prof. R.H. Martin % University of Calgary, Alberta, Canada
4 al e
ﬂENﬂﬁﬁNﬂTﬁtﬂuﬂﬂﬂﬂisﬂaﬂ TﬂiT&TﬁunﬂﬂﬁEuﬂﬂﬁLﬂﬂiﬁﬂ@ﬂuﬂ 44 UNNSLUY
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Fd da
Tﬂﬂnﬂﬂwgnﬁuatmaiﬂagu 19-21
% v St By
Metacentric chromosonmes YQuﬂTﬂiTuTﬁuﬁn
5, 10, 14, <O
L TR | IA
Submet.acentric chromosomes YQMﬂTﬂiTNTﬁuﬁﬂ
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. i ad
Acrocentric chromosomes 1auﬂTR1TuTﬁNﬂﬂ
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3119 uaﬂqaﬁﬁiaivﬂawhﬁﬁwﬁqu%Lam%uﬁuaﬁﬁuuﬂnaLﬂa§§3

f: 44,XY (Q-bands)
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