(Mesocricetus auratus) 6-8

60-100
70-75 I
14 (06:00-20:00 ) 10 (20:00-06:00 )
(CP.082) : 1
(Oestrous cycle) 4 )
2
Ovarian cycle of hamster
(Polyoestrus species)  ovarian cycle
(Pregnancy) (Pseudopregnancy)
ovarian cycle (ovulation) 4
follicles ,
gonadotropins (FSH LH) (Anterior
pituitary gland)
(Oestrous cycle) 4
2.1 24:00-01:00

heat 10 3-17 )



2.1

Day of
cycle

Reproductive cycle (

Kent, 1968)

Stage of Time of

cycle day

Late dioestrus AM.

Proestrus P.M.

Oestrus

Oestrus AM.
Metaoestrus

Early dioestrus P.M.

Middle dioestrus

Late dioestrus AM.
P.M.

Conditions

leucocytes
heat ? |
mature follicles

heat
vaginal
smear nucleated epithelial
cells
vaginal
smear oval epithelial cells
vaginal smear
leucocytes oval
epithelial cells.
vaginal smear
leucocytes

equamous epithelial cells
3
leucocytes
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(Austin, 1956) ampulla
3 - (Strauss, 1956) fertilizai)le life 6 (
13 - ) (Yanagimachi and Chang, 1961) ovarian cycle
(08.00 )
(mucous discharge)
vagina S|
late estrus
(Superovulation)
Yanagimachi (1976) 2 PMSG 30
03 . (Intraperitoneal injection) post
ovulatory discharge 8.00-10.00 . 56-58 3
16.00-18.00 . HXG3O 0.3
PMVSG HOG Wolf Sokoloski (1982

Human In vitro Fertilization

1. Tri-gas processor incubator

2. Laminar Flow hood

Model 3192, Forma Scientific,
Marietta, Ohio, .5.A
Pravit Engineering Ltd. Part.
Bangkok, Thailand.



10.

11.

12.

13.

Stereomicroscope

Inverted microscope

Osmometer

. PH meter

centrifuge

3

. Sperm counting chamber

Milli-R04
Milli-Q
Sterile plastic filter

Laboratory counter

Embryological watchglass

21

Wild M.3Z Heerbrugg
Switzerland.

Diaphot-TMD, Nikon, Tokyo
Japan.

Model 3WZ Advanced instruments
inc. Massachusetts, .S.A.
Model SA 520, Orion Research
incorporated Laboratory
products, Boston, U.S.A,

Model EBA 3S, Hettich-Zentrifugen
Tuttiingen, Germany.

Model 2004 MP, Sartorius, West
Germany.

Makler, Sefi-Medical Instrument,
Haifa, Israel.

Millipore corporation, Bedford,
Massashusetts, U.S.A.

sterive  G.S.,  Millipore
Corp. Bedrord, Massashusetts,
U.SA.

Clay Adams, Div. Becton,
Dickinson, N.J., US.A.

4 cm-square glass block with
a 3 mm diameter cavity
Griffin « George Co, HIL
-630-S.



14,

15.

16.
17.

18.
19.
20,
21,
22,
23,
24,

M

Plastic tissue culture dish

Plastic tussue culture tube

Plastic 4-well multidish
Plastic syringe 1 ml

Conical centrifuge tube
eppendorf sterile tips (1-100 1
Mouth pieces

Pasteur pipette

glass slide cover slip.

1
|
- Tooth forceps 1
- Arterial fine forceps 2

24 3

Autoclave

30 2.1

pipette 2.2

28

3001, Falcon Div. Becton,
Dickinson and Co., California,
U.SA.

2063, Falcon Div. Becton.
Dickinson and Co.,
California, US.A.

Nunclon, Roskilde, Denmark.
NiproMedical  Instrument,
Japan.

Kimax, Kemble, Illenois, U.S.A.
Kimax, Kemble, Illenois U.S.A.

X

24
121 15
capittary
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1. |/ BAWW  TVPA
1.1 Sodium Chloride (Nad)
1.2 Potassium chloride (KCI)
1.3 Calcium chloride 2-hydrat krist (CaCl22H Q)
1.4 Magnesium Sulfate 7-hydrat reinst (MgSoATH20)
1.5 Potassium dihydrogen phosphate (KH2POA)
1.6 Sodium dihydrogen phosphate (NaH2POA)
1.7 Disodium hydrogen phosphate (Na2HPOA)
1.8 Magnesium chloride krist. reinst. (MgCI2. 6H20)
1.9 Sodium bicarbonate (NaHC03)
1.10 D-Glucose
1.11 Sodium lactate (Na lactate 60% syrup)
1.12 Sodium pyruvate (Na pyruvate)
1.13 Calcium lactate (Ca lactate)
1.14 Penicillin G. sodium
1.15 Streptomycin sulphate
1.16 Phenol red
Bovine testicular hyaluronidase
Bovine pancreatic trypsin
Lacmoid
Glycerol
Mineral oil
Ham's F-10 powder Flow laboratories, McLean, Verginia, .SA.
Acetic acid (Graciai): BDH chemical Ltd., Poole, England.
Alcohol %% E.Merck, Darmstadt, Germany.
10. ;o
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10.1 Gonadotropin (Pregnant mare’s serum)
10.2 Chorionic gonadotropin (Human pregnancy urine, HCOG
Ayerst Laboratory, N.Y. .SA.

1-6 10.1 Sigma Chemical Company, St. Louis,
Mo. U.S.A.

(Culture medium)

vitro fertilization

1. Ham's F-10 medium complex medium
in vitro fertilization

(Lopata , 1980; Sokoloski Wolf, 1984; Boldt ,
1987; Wood , 1985;Sher ,1986)
] A (Saito , 1984,
Shirley , 1985; Silverman , 1987) (Kane,
1985) (Shea , 1976; Newcomb , 1978)
Ham's F-10 Capacitation acrosome
reaction (Sher . 1984)
(Artificial insemination) (Goldfarb 1984; Quagliarello
Arny, 1986; Hugches , 1987)
(Berger , 1983)

2. BAVmedium (Modified Krebs-Ringer’s hicarbonate buffer,
Bigger,  Whitten and whittingham, 1971) in - vitro
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fertilization (Fukuda , 1987), (Hanada
Chang, 1976 a; Niwa , 1980), (Brackett, 1970)
(Toyoda Chang, 1974) capacitation acro-
some reaction (Perreault Rogers, 1982; Lambert ,
1985; Nagae , 1986; Lees , 1987)
3, Tyrode’s modified with pyruvate and albumin  (TMPA
Tyrode’s medium krebs-Ringer’s solution
Lif ,
TVPA  Barros (1979)
3
2.1 BAVmedium TIVPA medium Krebs-Ringer’s bicarbonate-based
media Ham's F-10 complex media
Flow Laboratiries Calcium lactate,
Sodium bicarbonate, Penicillin streptomycin 3
(conductivity 18 Ma-cm)
(osmolality) 280+5 mOsm/kg

sokoloski wolf (1984)
initial Osmolality-280 x 1,000 =
initial Osmolality
pH 7.3-7.5 equilibrate
5 millipore
finters. 0.2
Heat-inactivated human preovulatory serum 20



2.2 ul

F
Component Ham's F-10 BAW TVPA
Salt
Nad 7400 (126.63) 5540 (94.78) 8000 (136.90)
KCL 285.0 (3.82) 350.0 (4.77) 2000 (2.68)
CaCl2. 2H0 441 (0.3) 189.0 (1.29)  260.0 (L.77)
KH2POA 83.0 (0.61) 162.0 (1.19)
Na2 HPCa. 7TH20  290.0 (1.08)
MSOA 7H20 152.7 (0.62) 294.0 (1.19)
MgCI2. 6H20 - - 212.0 (1.05)
FeSOA. TH20 0.8346(3x10~3)
CuSQiL.  5H20 0.0025(10 _5)
ZnS0A. TH20 0.0288(10~A)
Buffer
NaHC03 2106 (25.06) 2106 (25.06) 3000
Phenol red 12.0 50.0
Energy
Glucose 1100 (6.10) 1000 (5.55) 1008  (5.59)
Na lactate - 3.7(19.65)

(60% syrup)
Na Pyruvate 100.0 (1.0) 28.0(0.25) 36.0 (0.33)
Hypoxanthine 4.08 (0.03)
Lipoic acid 0.206(0.001)
Thymidine 0.727(0.001)



22 ()

Component

Amino acids
L-Alanine
L-Arginine HCI
L-Asparagine. H0
L-Aspartic acid
L-Cysteine HCI
L-Glutamic acid
L-Glutamine
Glycine
L-Histidine HCl HX
L-Isoleucine
L-Leucine
L-Lysine HCl
L-Methionine
L-Phenylalamine
L-Proline
L-Serine
L-Threonine
L-Tryptophane
L-Tyrosine
L-Valine

Vitamin
Biotin

Ham's F-10
8.91 (0.1)

210.7 (1.0

15.01 (0.1)

13.31 (0.1)

3153 (0.2)

14,71 (0.2)

146.2  (1.0)
7.51 (0.1)

20.96 (0.1)
2.62 (0.02)
13.12 (0.1)

29.30 (0.2)
4.48 (0.03)
496 (0.03)
11.51 (0.1)

10.51 (0.1)
3.57 (0.03)
0.61 (0.003
2.25 (0.01)
3.51 (0.03)
0.024(0.001)

It Db

\

TVPA

3
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Component

D-Calcium Panto-
thenate
Choline chloride

Folic acid
I-Inositol
Niacinamide
Pyridorine HCI
Riboflavin
Thiamine HCI
Vitamin B12
Penicillin

Streptomycin sulfate
Human Preovulatory

serum

Human serum albumin

pH

Osmolality (mOsm/kg)

Ham's F-10

0.715 (0.002)

0.698
1.32

(0.005)
(0.003)
0.541 (0,003)
0.611 (0.005)
0.206 (0.005)
0376 (0.001)
1.012 (0.003)
1,36 (0.001)
75.0
50.0
W%

1.4-7.6
28015

BWV

100,00 units.
100,000 gm.
2%

0.3%
1.4-7.5
28515

36

TVPA

50.0
50.0
W

7.3-1.5
280+5



(incubator) m

5 12-24

(Wales

37

10-14

spontaneous decarboxylation
Whittingham, 1971)

Heat-inactivated human preovulatory serum

gonadotropin) hCG
conical centrifuge tube

10 pasteur pipette
water bath 56
3
1
' ' 2.0-60
|
55
2
12 15
3

40x10e

in vitro fertilization

MG (human  menopausal
1520 .. 36
30 500 g.
sterile
30-45 (Quinn , 1984)
20-40
50x10e
50,
55 15
| . 15



3

(Masturbation)
8 '
30-60 ,
(Liquifaction) A
(motility) (viability) (Hall, 1981)
(Rogers , 1980, 1983; Sokoloski
Wolf, 1983)
acrosome reaction (Kanwar , 1979)
(Semen analysis)
(sperm density), I (motility)

(grade of forward progression)
Makler counting chamber (Makler, 1978, 1980)

200 ( 23) 2.3
! (Sperm viability)
(normal morphology) WHD (1980)
Eosin Y ’ ' membrane
Eosin Y (Blom, 1950)
1 L% Eosin Y 1 30 10%
Nigrosin 2 slide

' 1000 Eosin



2.3

Score

W N = O

WHO, 1980.

mean (Indication)

indicates absence of forward progression
indicates weak forward progression
indicates moderate forward progression
indicates very active forward progression.



2.3

Makler counting chamber



Y Eosin Y-Nigrosin

(Semen)
) ) 2
1. Repeated centrifugation and resuspension in medium
3-9
300-600 ¢ 5-10 !
2-3
Albumin 05-1.0 . ?
(Yanagimachi, 1978; Rogers
1979;  Aitken , 1982 ; Wolf Sokoloski, 1982; Binor
1980) centrifugation

(Quinn , 1982; Cohen
1982; Tyler , 1981)
2. Swim-up technique
0.5 . 2
30-45
37 5

500 ¢ 10

(Debris) swim-up



LLI

CULTURE MEDIUM

2.4

PARAFFILM "w

-’

SEVEN SAVPLE

swim-up

42



(Overstreet, 1980)  Wolf Sokoloski (1982)  ??

(Fertilizing ability) 4
2 swim-up
centrifugation |
” swim-up
7
3
1 Ham's F-10 swim-up
2 BAW swim-up
3 TVPA swim-up
5-10x10e /
37 5
18-20 7
hCG 15-17

(Cervical dislocation)
(Ovarian bursa)

(Utero-tubal junction) (  2.5) 2 Embryological
watéhglass BAV + 0.3% Human Serum Albumin (HSA)
dissecting 15-20 21
plastic syringe 1 ml ' cumulus masses
( 26 3
cumulus  masses plastic pétri dish 0.1% Bovine testicular

hyaluronidase 10-15 cumulus cells
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FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY

kk



pasteur pipette zona pellucida

( 2.6 b) b BAW 2-3 petri dish
0.1% Bovine pancreatic trypsin 2-3 zona pellucida
zona pellucida (2.6 C b BAW 2-3
3 4-well multidish 2
02 . ( 0.5-1.0x10e [ ) mineral
oil 20-25 ' 3-5
BAW 5-10
glass slide ( 10 ) cover slip
(vaseline; paraffin 15:1) 4
(Wolf Sokoloski, 1984) fixed Ethyloacetic acid
(Acetic acid  Alcohol %% = 1:3) 15-60 %% Alcohol
10-15 1% Acetolacmoid  (Margalioth , 1986)
ooplasm
phase-contrast 400 swollen
sperm  head male pronuclei 1 ( 27 a )

(Wolf Sokoloski, 1984)



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY
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A
B.

cumulus masses

}

cells 0.1% hyaluronidase

zona-pellueida
W X 200)

?
0.1% Trypsin

cumulus

47
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2.1

A Swallen sperm head
?
B. Male pronuclei
5
( X 400)

(7



» one-way analysis of variance
Least Significant Different (LSD) 1
unpair t-test

Correlation-regression analysis

50

(F-test)
' student’s
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