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This experiment aims to ﬁnd out the o otegtive effects of glycine, glutamme and taurine

os cultured in a chemical defined
A\ h'/'/ "
ity leve .and 375 mOsmol). Two-cell and

eight—cell embryos were rando uted a ong diftescnt culture media with either single or

on the development of two-cell and eight

culture medium, HECM-10, at t

combinations of these amino a ds (the control group). Embryos
were cultured for 48 hr. and thefpergéniages of-e ic dey ¢ ppment were compéred. Results

showed that at 275 mOsmol ll embryos were not able to

‘\\

HECM-10 supplemented withfglygine _ J A zlutamine were significantly higher than

develop beyond the eight ag tages of four-cell embryos in

that of the control group. Develop Dblastocyst stage in HECM-10

supplemented with glutamine alon€, glifiami 0 e, and glycine plus glutamine at 275
mOsmol, after 48 hr. culture, were sigaif] ose in the control group. Blastocyst
development was decréa in the high osmolarity medium (3 325 an di3 inOsmol) compared to

275 mOsmol. At 325 ".  f€dium containing taurine,

'l
i eher than that of the control

group. At 375 mOs ﬁﬁf ﬁﬂ\gﬁv lop ;i la stage while just a
few reach blastocyﬁi[au.l ﬁ ﬁ.\ ﬂﬁg glutamine, taurine
plus glutamine, glycme plus glutamine and @11 three amm(mlds were signifigantly higher than

o R SUHAT D HA G Ebe e

to protect thg development of two-cell and eight-cell embryos against the deleterious effect of

T

glutamine and all three amin acxds after 48

. 1n culture, were

high osmolarity medium to a certain limit. Hence they could possibly act as the osmoprotectant in

abnormally high osmolarity medium.

v §
Department...:....... Biology......... Student’s signature hannain  wanng et

Field ofstudy.........Zoovlogy........'.Advisor’s signature....%./%é.. 172?""%'

Academic year....... 2002............ Co-advisor’s signature



Vi
ACKNOWLEDGEMENTS

I would like to express at my deepest gratitude to my advisor, Associate
Professor Dr.Vithaya Yodyingyuad, for his excellent instruction, guidance,
encouragement and support throughout this thesis. Without his kindness and

understanding, this work could not be accompli

My gratitude is also \ iedflo” Assistant Professor Dr.Orawan
Satayalai, Assistant professor Df:Pate anee Si ing as thesis committee,

I wish to acKho inentute for the P otion of Teaching Science

and Technology (IPST) fo olarship, Department of

Biology, and Graduate S r providing parts of these
research expenses.
- Sincere tha members and friends of
Biology Department for their assistaii 7 and friendship.
Finally, the grez “erafitud >AS- 0 my.parents, my brothers,
and my friends for ;—:'gn to Mr. Daecha

Sermvithayawong and Mis :[ uan: article seal hmg

ﬂ‘IJEI’J'VlEWI’B'WEI’]ﬂ‘i
QWWNﬂ?ﬂJNWI')ﬂEﬂﬁH



CONTENTS

Page
THAT ABSTRALT ... ..0icimesessossssmnvomnsmmns s s s anommmmmusi st s 3 sadamaens s 3 saawensss vavsass v
ENGLISH ABSTRACT............... e G AR % S O RS < 38 S i 2 N st o s v
ACENOWLEDGEMENT .. vovnemomens 205543 585 0smssssn s s =5 sbwssbuss o v nemeiai s s s yrsassin s 4o vi
CONTENTS. . ..comsunececacnmamssssasosesd R e s s s bR SR B vil
LIST OF TABLES. ............... \\U /77 ix
LIST OF FIGURES........... e (PO N i
ABBREVIATIONS...... =& = ) N . SUUUORRORURURRPRUOTORS xiii
CHAPTER [: INTRODU IR R N e R 1
CHAPTER II: REVIEW |
1. Osmolyte... #. & iy 3 D .. TR 3
2. Reproductiv N Y 9
3. Amino acids in iz 7 1 O s 9
4. The role of amino acid ‘i%.__.!_ ammalian embryo in
hypertonic-{luid : 2V e R AR 53 10
5. The effect. .':5 er embryos
invitro....... ] . [ 11

) JII'

The effect of osinedarity on the devglopment of hamster embryos

) AUEINUNINEINT .. .

CHAPTER III: \/IETERIALS AND METHODS

ﬂmmnmuwﬁwmaa ............ .

. Chemlcals ......................................................................... ...16
3 ANIINALS. ottt 18
4. SUPErOVULALION. .. c.uevutiniitniiiiiiie ettt 18
5. Preparation of equUIpmMent. ........ccoeveuiriiiiiiiiiiiiiiiiiiieeas 18
6. Collection of €mMbBIYO0.....c.ouiuiiiniiiii e 18
T CilTe TRBAIT. o s < v scmrmmmoocsnevgoeneasasosbnsnafisss i s RIFRIEEES 43 sases o s 558 19



viii

CONTENTS (Continued)
Page
8. Pfeparation of culture media...........coooooiiiiiiiiiiiii 19
9. Embryo GITET B 151118 e e R B e S 20
10 Experimental design............c.couiiuiiiiiiiiiniiiiiiiiieiiie e, 20
11 Data collection and StatisStiC.............coeueiiuirieniniriiiiiiiiiieenenen. 21

CHAPTER IV: RESULT
1. The effects of single am f either two amino
acids, or combinati e development

of eight-cell he emb;; v, A X7 Q\\s ........................... 26
2 The effects of single@mafiof :

acids, or combinatié’

of eight-cell hamstgflertb@os af 325, AOSTOL ‘. -v.vovovvooeooee 32

i'ertwo amino
ci

 the development

3 The effects of sirgle

acids, or combination of all th¥e:

of eight-cell hamster emb -"“"‘"é STNOL. .o 38
4. The effects ofsing ithet two amino

acids, or co 'i:’_ 1 : .
- of two-cell ha :! embryos at 275 mOsmol....... ; 'I ........................ 44

CHAPTER V: DISCUSSIONS.é@n. ... & U
gUEAVENINIINT
REFERENCES. ..ot oais om0 & 57
ool WA ANHTRY

........................................................................

CHAPTER VI: CO



Table 1

Table 2

Table 3

Table 4

Table 5

Table 6

Table 7

Table 8

Table 9

Table 10

LIST OF TABLES
Page
Distributions of brganic osmolytes in major organism groups............ 7
Experimental design for embryo culture in various culture
media and 0SMOIATItIES. ......ouuieniiniiiiiii i eeeae e 20

for hamster embryo cultuzele S5 8 4 4o, 22
Effects of glutaming yeine, andA on development of

eight-cell hams . os in ¥ QmOsmol after

24 hr. in cultu/ Ak ' R - sncaesse s senanatsn 28
Effects of glut o LyGie lopment of

eight-cell hamsg Osmol after

48 hr. in cullurcfl R ANNN ™ 29
Effects of glutamufie, glyci » \ evelopment of

eight-cell hamster ginbr E 325 mOsmol after

24 hr. in culture........ : 34

, ..................................

Effects of g \ afopment of

elght-cell w o J mol after

48 hr. in cullm ...................................... m ...................... 35
z@mmmx
OV MG NI R ER (1T

eight-cell hamster embryos in HECM-10 at 375 mOsmol after

48 B 0 CUMUTE. .......o.v.eeeeeeeen. e, 41
Effects of glutamine, glycine, and taurine on development of

two-cell hamster embryos in HECM-10 at 275 mOsmol after

24 hr.inculture. ... . ...t 46



LIST OF TABLES (Continued)

Page
Table 11 Effects of glutamine, glycine, and taurine on development of
two-cell hamster embryos in HECM-10 at 275 mOsmol after
AB B, T0 UMM i sisisn s 555 ansssnmumsaninent e s mmmmnmemenmmsmsmmisvas s s s smws 47

AU INENINGINS
AR TUNMINYIAE



Xi

LIST OF FIGURES

Page
Figure 1 Effects of a stabilizing solute (S) and a destabilizing solute (D).......... 5
Figure 2 Preparation of micropIPeIles: o sasmvissunana s s s s somamnss k54 5aeubians s xsssdssn 23
Figure3 ~  Female hamster reproductive Organs...............c.ccouueeveuneeennnnnnns 24
Figure 4 Embryos collection (a) Removal of oviduct
......................................... 25
Figure 5 e l aijeificen the development of
ABLYOS in E@S mOsmol (a) after 24 hr
N 30
Figure 6 . : \\-“ 0s.in HECM -10
# = : ﬁ\\\\\ 5 mOsmol
(a) morula an \\\ \ . in culture, X10 (b)
blastocyst fo . : i \ X 20. e 31
Figure 7 Effect of taurine A nd glyeine onl the development of
eight-cell hamster em _ i 0 at 325 mOsmol (a) after 24 hr.
in cultu b) 8 : Ao .. ..................... 36
Figure 8 The yj oll , 5\ ‘HECM -10
supplemented with taurine at 325 mOsol (a forula and blastocyst
Wﬂﬁl Wmﬁ ?matlon after
48ﬂ in cauﬁj .........................................................
e WINNAT WWWW VY
§ eight-cell hamster embryos in HECM-10 at 375 mOsmol after 24 hr.
IN CUITUTE. ...ttt 42

Figure 10

The development of eight-cell hamster embryos in HECM —-10
supplemented with glycine plus glutamine plus taurine at 375 mOsmol
(a) morula and blastocyst formation after 24 hr. in culture X20

(b) blastocyst formation after 24 hr. in culture, X 20 ..................... 43



Figure 11

Figure 12

Figure 13

Figure 14

' Effect of taurinepsg

Xii

LIST OF FIGURES (Continued)
Page
Effect of taurine, glutamine and glycine on the development of
two-cell hamster embryos in HECM-10 at 275 mOsmol after 24 hr.
N CUITUTE. ..ottt 48

The development of two-cell hamster embryos in HECM —10

supplemented with glycin : 3mOsmol after 24 hr.

in culture, X10 .. o e s B e 49
. e development of

eight-cell hamstg , 325 , and 373mOsmol

(a) after 24 hr 4 /) A nrimOiewre. ..................... 54
Effect of tauriné, gk Az \~ he,d evelopment of
eight-cell ham , 325, and 375mOsmol
(a) after 24 hr. infeulfure(6) afier48thr in sulture..... e 55

ﬂumwmwmm

QW']ﬂ\iﬂ‘ifuﬂJWl’mEﬂaEl



BSA
°’C
HECM-10
hr

1
LM

mm.
mM
UM
LI

ml

mg
M.W.
RVD
RVI
PMSG
PVA

i ¢

xiii

ABBREVIATIONS
Bovine serum albumin
Degree Celsius
Hamster Embryo Culture Medium
Hour |

Litre

\
aecrease

€ increase

Y

¥

AU INENIneIns
ARANTUAMINAY



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Abbreviations

