CHAPTER V
DISCUSSION

Because secretions in the female mammalian reproductive tract and in the
blastocoel possess the high concentration of amino acids (Miller and Schultz, 1987;

Van Winkle and Dickinson, 1995) as well as high osmolarity (Borland et al., 1977), it

can be assumed that these amino acids ow acting as osmolytes in protecting
embryos from harmful effect of th : nment. To find out whether
glycine, glutamine, and tauring.play.s : r@ll and eight-cell hamster

embryos were cultured in e D

acids, singly or in combinationg
Before the protectivg e and taurine on the

325 and 375 mOsmol)

‘\\ eight-cell embryos at 275

development of eight-cell embsf

the effect of these amino ‘acig

mOsmol, the normal osmolarity for < -m.x. vitro, was tested. Results
AT
showed that glutamine and comblna on-of glutamine w1th taurine or glycine seem to

stimulate the development of ell hamster ingvitro, since eight-cell

embryos in medium suppl ng lus glutamine, and

~ glutamine plus glycine mgﬂicantly produced the high blast st formations at 48 hr.
in culture (72. 4% Eﬁﬁm % group (46.5%).
Percentages of blq ﬂ ﬁ ﬂ ﬂn%ijﬁilﬁt’ %), and glycine
alone (57. ‘gﬁ érfzj (46.5%).
Results shﬁ ﬁi:j ﬁﬁgﬁn ﬁ ﬂm ﬁt’iﬁl gvl ment of

eight-cell hamster embryos was glutamine. This finding is in agreement with the

previous studies (Carney and Bavister, 1985; Kane et al., 1986; Kane and bavister,
1988). Camney and Bavister (1985) suggested that glutamine should be used as the

energy source because it is degraded to Ol-ketoglutarate, a citric acid intermediate

(Voet, Voet, and Pratt, 1999).
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The requirement for glutamine in culture medium for the embryonic
development was found in many mammalian species. Glutamine stimulated one-cell
mouse embryos to develop to the four-cell stage (Chatot ef al., 1989). The one-cell rat
embryos developed to blastocysts at high proportion (80%-90%) in medium (R1ECM)
supplemented with glutamine alone as well as in medium with glutamine plus others
essential and nonessential amino acids (Miyoshi et al., 1995). The percentages of

morula and blastocyst derived from two-gé pan embryos in medium supplemented

with glutamine (89%, 71%) were ‘higk

(68%, 54%) (Devreker, Winstom aid Hardy d99¢

In addition, glu , mammalian cells in tissue

S

culture (Eagle, 1955). Most ich as HeLa cells (Reitzer,

Wice, and Kennell, 1979), hugi® sts (Zielke et al., 1976), heart muscle

S

cells (Stanisz, Wice, Kensell, 498 d képffer and endo -\ cells (Spolarics et al.,

1991). Hence glutamine is ddded infmany;colturéumed .'1\ culturing cell lines in vitro

such as MEM, DMEM, M199; CMIRL 1065 (F reshiney, 2000).
I o o
The other two amino acidS;—tau glycine, also influence on the

development of eight-cellyem ' ided tc ithsglutamine. This result

L

-
was in agreement with miaQy >, entioned as one that

stimulated one-cell hamstgembryos developed to lastocym when adding in basic

medium contained 'utaminJ (&vigter and Arl6tfo, 19 ‘) Mckiemnan and Clayton,
and Bavistef (19% uﬂegi maﬂniﬂﬁcﬂtae glutamine only
(control group) produced the perc tfﬁ lastocys i - -cell hamster
embryos legqtﬁ lt;laoﬁrni iinid’i ﬁiﬁﬂz‘ijeﬁuﬂ‘mﬁne or
glutamine plus glycine.

To determine the protective effect of glutamine, glycine and taurine as
osmoytes, the percentages of morula and blastocyst in all treatments were compared

between 275, 325, and 375 mOsmol (figure13-14). The result showed that the increase

of osmolarity (325 and 375 mOsmol) was detrimental to the development of eight-cell
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hamster embryos in -vitr:o. However, when embryohic development was compared
within groups at the same osmolarity, eight-cell embryos in medium containing
glutamine or taurine, at 325 ﬁlOsmol, tend to develop to blastbcyst better than the
control. Glutamine seem to exert its effect during the first 24 hr. culture. Percentages
of blastocyst obtained in medium containing glutamine alone, glutamine plus taurine,

or glutamine plus taurine plus glycine (28.5%-34.7%) were higher than that of the

control (20.3%), although the differe g not significant. Taurine probably
started its effect when culture pen 8 hr. since percentage of
blastocyst in HECM-10 plus 144,19 w@m that of the control
(30.3%). This result was agree 3 oulin et al. (1997) in
which [H3] taurine transport in S 2 ndent on the osmolarity

of culture medium. Moreover, j , ed that glutamine was
able to protect two-cell mouse i) ultive h osmolarity medium.
At 375 mOsmol, the eight-cell e ' ' atment we ‘-f ill able to form morulae
1ent) after 24 hr. culture, but
all these embryos died and degenerate ol\ 1en the €

b/ T
Nevertheless, in the first 24 hy VI-10 gt ine, either alone

x#

ure period was extended to 48 hr.

or in combination with théather ine, supported the

|
development of elght-cell em)ryos to morulae significantly * I etter than control. It

seems that glutamine 1@- medium better
than taurine and glycﬂﬂi‘la ﬂﬂtﬂm € ects only when
added togeth ﬁ on and
Baltz (1997;% mﬁq}t‘j igﬂmﬁemen d with glutamme supported

mouse zygotes to. develop to blastocyst stage significantly higher than that

supplemented with taurine.
The overall results in this experiment seem to indicate that glycine, glutamine
and taurine can possibly act as osmolytes, to a certain limit, in protecting embryos

from the deleterious effect of the high osmolarity medium. Further eﬁ(periment should
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be conducted, employing radioactive glycine, glutamine and taurine, to find out
whether these émino acids were accumulated within the embryos when they were
cultured in such high osmolarity medium in order to confirm that they can really act as
osmoprotectants.

Two-cell embryos did not successfully develop as did thg'eight-cell embryos.

This might due to the different requirements of amino acids between two-cell and

eight-cell stages embryos. Seshagiri and Bavist: 991) compared the ability of the
development of hamster two-cell .and eig ell ¢ n two versions of hamster
embryo culture medium (HECM=i i a dlffered in the number

of amino acids present. HECM L@ “\\".‘\"\\x 01ds (alanine, arginine,
asparagine, asprartic acid, cys \ _

isoleuscine, leucine, lysine,

ine, glycine, histidine,
DI oline, serine, taurine,
threonine, tryptophan, valine) 0 four amino acids
(glutamine, isoleucine, phenylalahi ,fg@' o ). «Ihe re Its showed that twenty
amino acids in HECM-1 were befiefit 451 c t of two-cell embryos to
blastocyst stage while the four.amino A in HECM-? were sufﬁcient for blastocyst
formation of eight-cell enibyya ‘ velopment of two-

cell hamster embryos be onl E: d mOsmol in vitro,

therefore the studies on the mteﬁtive ettect of these amino acﬂ on the development
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Figure 13 Effect of taurine, glutamine, and glycine on the development of eight-cell hamster embryos

in HECM-10 to morulae at 275, 325, and 375 mOsmol (a) after 24 hr. in culture (b) after 48 hr. in

culture



55

100

. Eat275 mosmol

80 :
2. ) M 5t 325 mOsmol
Q |
o
3 40 [ at 375 mosmol
S }

40 -

20

) group
"%@x
0&_0/;)@
100
. 80

d

>

(8]

3<]
3
o 60
*
40
20
0 group
7
%,
7
&X
&
%,
%

Figure 14 Effect of taurine, glutamine, and glycine on the development of eight-cell hamster embryos

in HECM-10 at 275, 325, and 375 mOsmol (a) after 24 hr. in culture (b) after 48 hr. in culture
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