Chapter IV
Result

1. The effects of single amino acid (glycine, glutamine, and taurine), combination
of either two amino acids (glycine plus glutamine, taurine plus glycine and

taurine plus glutamine), and combination of all three amino acids (glycine

plus glutamine plus taurine) ‘ ”}/bpment of eight-cell hamster
enibryos at 275 mOsmol. e / ,

Groups of ten to twenty €ight-eell hamster-embryos were cultured in culture

The eight-cell embryg§’ culfufeg CM .\
(taurine, glutamine, glycine) 2 : toupideveloped to blastocyst

N

any significant different in blas format all treatments and control

ping a single amino acid
0.2%, respectively) without

group. When culture period was extj_=‘ 43 1 embryos cultured in medium

containing glutamine ed _,,-7 jblastocyst (72.5%)

compared to the control g v: ,
The percentage of bt tocysts in taurine plus glutamiﬂ, taurine plus glycine,
and glycine plus gFT

ueﬁﬁnrﬁﬂfwrﬁqﬂ?% and 55.3%.

Blastocyst developmgnt in the medium containing taurine plus glutamine was
' : ¢ o .
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blastocyst fogmations in medium containing taurine plus glutamine (80.4%) and
glutamine plus glycine (84.0%) were significantly higher compared to the control
(46.5%).

When eight-cell embryos were - cultured in HECM-10 with taurine plus
glutamine plus glycine for 24 hr., the percentage of blastocysts obtained in HECM-10

supplied with all three amino acid together (39.7%) was not significantly higher than
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those of control group (36.2%). At 48 hr., the percentage of blastocyst obtained in
HECM-10 supplemented with all three amino acids (54.8%) was not significantly
higher than that of the control group (46.5%).

The percentages of blastocysts obtained in all treatments supplemented with
amino acids (single amino acid, combination of either of two amino acids and
combination of all three amino acid) at the end of 48 hr. in culture were compared.

Blastocyst formations were significantly highef in groups supplemented with glutmine,

glutamine plus taurine, and glycin : niASAhan the other groups.
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Table 4

after 24 hr in culture

Effect of glutamine, glycine, and taurine on development of eight-cell hamster embryos in HECM-10 at 275 mOsmol

Culture medium

St/

HECM-10

HECM-10 + taurine

HECM-10 + glutamine

HECM-10 + glycine

HECM-10 + taurine + glutamine
HECM-10 + taurine + glycine |
HECM-IO + glutamine + glycine
HECM-10 + taurine + glutamine + glyciﬂ

No. of morula

(%mean+ SE)

No. of Blastocyst
(%mean+SE)

S ANUTT WA

55 (54.047.5)
52 (49.6+7.5)
44 (39.9+7.5)
58 (53.3+6.3)
41 (38.7+6.7)
56 (59.146.7)
35 (34.6+6.4)
2 (36.+16.4)

40 (36.2+5.5)
32 (25.147.6)
63 (54.6+3.9)
50 (42.7+7.5)
71* (58.347.3)
38(32.61+8.4)
65 (55.347.4)
43 (39.748.2)

*significantly different comp%%’ﬂlﬁlﬁﬂﬁ:ad‘uma :Ej Vl E] r] auﬂ
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Table 5_ Effect of glutamine, glycine, and taurine on development of eight-cell hamster embryos in HECM-10 at 275 mOsmol

after 48 hr in culture

Culture medium I 1ght-cé @ No. of morula No. of Bléstocyst '
| " N g \\\\\\ *-~."‘ |
fical perioe
%

(%Y%mean+ SE) (%mean+SE)

26 (26.145.5) 51 (46.5+7.8)
12 (14.545.5) 55 (48.8+7.8)
9 (10.1+5.5) 85*(72.5+7.8)

HECM-10
HECM-10 + taurine

HECM-10 + glutamine
HECM-10 + glycine 29 (29.3+4.9) 67 (57.8+7.0)

HECM-10 + taurine + glutamine 7 (5.444.9) 96*(80.4+7.0)

HECM-10 + taurine + glycine 'If" 12 (13.1+4.9) 57 (57.747.0)
i

il
HECM-10 + glutamine + glycine 107 4 (3.6+4.7) 92*(84.0+6.7)

HECM-10 + taurine + glutamine + glycinﬂju E] ‘;‘3 ‘n U)YI '5 w El ’] ﬂ ﬁ (6.2+4.7) 57 (54.8i6.7)
a o/
5 51gn1ﬁcantly different compaﬂlﬁm 19 ’).] ’J Vl B ’] a E]
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Figure 5 Effect of taurine, glutamine, and glycine on the development of eight-cell hamster embryos

in HECM-10 at 275 mOsmol (a) after 24 hr. in culture (b) after 48 hr. in culture
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Figure 6 The development of eight-cell hamster embryos in HECM —10 supplemented with
glycine plus glutamine at 275 mOsmol (a) morula and blastocyst formation after 24 hr. in

culture, X10 (b) blastocyst formation after 48 hr. in culture, X10
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2. The effects of single amino acid (glycine, glutamine, and taurine), combination
of either two amino acids (glycine plus glutamine, taurine plus glycine and
taurine plus glutamine), and combination of all three amino acids (glycine
plus glutamine plus taurine) on the development of eight-cell hamster
embryos at 325 mOsmol.

Six to ten replicate cultures contaiit to 20 eight-cell hamster embryos per

culture medium were carried out Its were summarized in table

6-7 and figure 6

and control group scored afte iture were decrease compared to
275 mOsmol. '

When embryos * d. i HE M- 1( w\: emented with taurine,
glutamine or glycine alon. ~ f] \ € percentage of blastocyst
between these groups and thé ¢ group. E \ and 48 hr. However, taurine
and glutamine supplemented medi "'{’: d higher percentages of blastocyst

(44.1% and 36.8%) than that o lturre.

The blastocyst :*ty f.‘t,&" rine plus glutamine,

glutamine were not si‘miﬁcantly-different from
the control at 24 hr., althougﬂ.ﬁthe ercentage ofiBlastocyst in taurine plus glutamine
supplemented metﬂn%&ﬂrjliﬂﬁ]aﬁmwo&:lﬁ:ﬁ(ZOB%) Neither
percentages of blastg:]:'yst formation in médium supplerfiente i y. ination of
two Mnoﬂiw%aﬁ&muﬂ:]tg Mjfﬁﬂ;) at 48

hr. in culture.

taurine plus glycine, and glycine p

The percentagé of blastocyst in medium containing all three amino acids was
not signiﬁcantly different from the control at 24 hr. (34.7%uvs. 20.3%), and at 48 hr.
(38.2% vs. 30.3%) after culture.
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The percentages of blastocyst obtained in all treatmenté supplemented with
amino acids (single amino acid, combination of either of two amino acids and
combination of all three amino acid) at the end of 48 hr. in culture were compared.
Although supplemented with taurine alone seems to result in- high blastocyst

formation, nonetheless, it was not significantly different from any other groups.
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Table 6 Effect of glutamine, glycine, and' taurine on development of eight-cell hamster embryos in HECM-10 at 325 mOsmol

after 24 hr. in culture

Culture medium

No. of morula

| No. of Blastocyst

HECM-10

HECM-10 + taurine

HECM-10 + glutamine
HECM-10 + glycine

HECM-10 + taurine + glutamine
HECM-10 + taurine + glycine
HECM-10 + glutamine + glycine

(%mean+SE) (% mean+SE)
69 (60.746.9) | 19 (20.3 +5.9)
86 (64.7+9.6) | 21 (18.748.5)

70 (59.2+ 6.8)
63 (62.8 +8.9)

74 (63.1+8.9)

73 (71.9+ 4.9)
62 (67 7+1.6)

HECM-10 + taurine + glutamiﬁe + glycmﬂ E] ,l] VI E] m ‘j w El’] ﬂ ‘i7 (52 548.5)

34 (30.2+4.9)
29 (26.1 +7.1)

27 (28.5+ 10.6)

14 (13.2+ 6.0)
25(23.4 4+6.6)
18 (34.7 49.3)

AR TUAMINYIAY
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Table 7 Effect of glutamine, glycine, and taurine on development of eight-cell hamster embryos in HECM-10 at 325 mOsmol

after 48 hr. in culture

Culture medium

HECM-10
HECM-10 + taurine
HECM-10 + glutamine

No. of morula

(% mean+SE)

No. of Blastocyst
(%mean+SE)

23 (21.3+5.2)
22 (19.9 +5.9)
27 (21.6 +4.9)

34 (30.3 +6.2)
55 (44.1 £12.1)
48 (36.8 +11.7)

HECM-10 + glycine 22(20.4 +5.9) 35(31.5+6.3)
HECM-10 + taurine + glﬁtamine 43 (38.4+7.2) 35(29.3 +8.9)
HECM-10 + taurine + glycine 28 (27.2 +6.7) 30 (30.7+ 8.6)
HECM-10 + glutamine + glycine v oo '3}7 (46.8 +8.2) 50 (34.0+ 7.0)
'HECM-10 + taurine + glutamine + glyciney ﬂ u ,J VI E]‘ Yij w El’] ﬂ 10 (7 4+ 4.9) 36 (38.2+5.7)
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Figure 7 Effect of taurine, glutamine, and glycine on the development of eight-cell hamster embryos

in HECM-10 at 325 mOsmol (a) at 24 hr. in culture (b)at 48 hr. in culture
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Figure 8 The development of eight-cell hamster embryos in HECM —10 supplemented with

taurine at 325 mOsmol (a) morula and blastocyst formation after 24 hr. in culture, X10

(b) blastocyst formation after 48 hr. in culture, X 20
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3. The effects of single amino acid (glycine, glutamine, and taurine), combination
of either two amino acids (glycine plus glutamine, taurine plus glycine and
taurine plus glutamine), and combination of all three amino acids (glycine
plus glutamine plus taurine) on the development of eight-cell hamster

embryos at 375 mOsmol.

Fifteen to twenty eight-cell . os were cultivated in culture

medium. Each treatment was re Results were summarized in

table 8-9 figure 7. ——

At 375 mOsmol; the “cnfag blas __- er of control group or

HECM-10 supplemented wj and 48 hr. in culture were

decreased compare to 275, ag ght=cell in all treatments failed to

develop beyond the morula oreover, a few blastocysts

which developed in the first 24 fir. Suiture degenet en the culture was extended

DA

to 48 hr. —
P et |
Not a single eight-cell enil ieveloped to blastocyst in medium

supplemented with taurinéya 7- - nly tw £ 96 andifdur of 106 embryos in

.

SRR LY
medium supplemented i 0 _ 5P ‘ ively, developed to
blastocyst stage. However,m

glutamine alone (57@?M§fwww|ﬂﬁ1.ﬁlﬁol (20.5%)).

When eight- were cultured n medium supplemented with two
¢ o s

i) L NI LY R

e pertentage of morulae in meditim supplemented with

embryos in medium with taurine pius glutamine,
taurine plus glycine and glycine plus glutamine respectively, while none of embryos in
the control group could develop to the blastocyst stage. However, development of
eight-cell embryos to morula stage in medium supplemented with taurine plus
glutamine (44.2%), and glutamine plus glycine (48.9%) were significantly higher than

those in the control group (20.5%).
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Two- of 107 eight-cell embryos cultured in HECM-10 supplemented with all
three amino acids develbped to blastocyst stage whereas none in the control group
could. However, development of these embryos té morula stage in medium
supplemented with all three amino acids was significantly higher than that in the
control group (20.5%).

Most eight-cell embryos failed to develop to blastocyst and all of them

degenerated at 48 hr. in culture. Thus

e percentages of morula obtained in all

treatments supplemented with ami; I/ ino acid, combination of any of

Ao
two amino acids, and combin *;:‘- hree 1ds) at the end of 24 hr. in
culture were compared. Medi 1pplete ith-gluiamine, taurine plus glutamine,
glycine plus glutamine, gly@ine pflis®iifdamine Is taurige promoted the development
of eight-cell embryos to*fnogifa £t ssigmificantly nigher than the other groups.

However, There was ng sigitigant  diffe N1orula™ formations among all

promoted groups.

e -
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Table 8

after 24 hr in culture

Effect of glutamine, glycine, and taurine on development of eight-cell hamster embryos in HECM-10 at 375 mOsmol

—
Culture medium ; f 1 byO8 - No. of morula No. of Blastocyst

b oo 1 (%mean + SE) (%mean + SE)
HECM-10 : 22 (20.5+ 5.3) 0 (0)
HECM-10 + taurine . 17 (19.4 +3.1) 0 (0)
HECM-10 + glutamine 6 58*(57.0 +6.9) 2(23+1.6)
BECM:10 + glycine 5 20(238+54) | 4(2.8+1.5)
HECM-IO + taurine + glutamine 49*%(44.2+ 8.8) 1(1.7+1.1)
HECM-10 + taurine + glycine ﬂ 23 (26.9+ 4.1) 1(1.8+ 1.7)
HECM-10 + glutamine + glycine E]V] ‘5 w El,] % (48.9+ 5.4) 6 (10.0 +3.4)
HECM-10 + taurine + glutamine + glycmﬂ E’ ,J Qn 62* (57 5+49.6) 2(25+1.6)

Q‘W']Nﬂ‘iﬁu AANINYTAY

* significantly different compared to HECM 10 (control group)
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Table 9 Effect of glutamine, glycine, and taurine on develg ’

after 48 hr in culture

Culture medium

HECM-10

HECM-10 + taurine

HECM-10 + glutamine
HECM-10 + glycine

HECM-10 + taurine + glutamine

HECM-10 + taurine + glycine

HECM-10 + glutamine + glycine

i

HECM-10 + taurine + glutamine + glycine“

.H

A\ T

ent of eight-cell hamster embryos in HECM-10 at 375 mOsmol

No. of morula

No. of Blastocyst

) _\\\}‘u (%mean + SE) (% mean+ SE)
“’ \ 0 0
0 0
0 0
0 0
0 0
0 0
l'a.‘ o/
IIAINYAINEINT o 0
nfa1eaa R ongin MO 0
JORNW T VL TR

Ly
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Figure 9 Effect of taurine, glutamine pment of eight-cell hamster embryos

in HECM-10 at 375 mOsmol (a) after 24 hreimcultuse:
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Figure 10 The development of eight-cell hamster embryos in HECM -10 supplemented
with glycine plus glutamine plus taurine at 375 mOsmol (a) morula formation after 24 hr. in

culture, X20 (b) blastocyst formation after 24 hr. in culture, X20



4. The effect of single amino acid (glycine, glutamine, and taurine), combination
of either two amino acids (glycine plus glutamine, taurine plus glycine and
taurine plus glutamine) , and combination of all three amino acids (glycine
plus glutamine plus taurine) on the development of two-cell hamster embryos

at 275 mOsmol

Groups of ten to fifteen two- ,’/ re cultivated in medium without

EFd (treatments). Six to ten

mmarized in table 10 and

amino acid (control) and with

figure 8. |

By 24 hr. of cultur -lfembryos cu ured in ol group, experimental
greups supplemented with l éveloped no further than
the eight-cell stage. Control® gg0 need - 8.9%" four-cell embryos. Taurine
supplemented group produced 69.9° Ao nbryos and 6.6% eight-cell embryos.
Glutamine supplemented group g d 1 : embryos and 6.0% eight-cell
embryos. Glycine supplemented -g)n ‘__HIRI'S) . 92.1% four-cell embryos. The
percentage of four-cell gmbfyos obtained in med m-supplémenied with glycine was

Y

significantly higher com d : ha development of these

embryos was observed at

After 24 hrﬂ du‘ﬂlﬂahwxﬂlﬂ(ﬁ AW Elwi ﬂdﬁs .6%) of two-cell

embryos developedffo four-cell stage m medium supplemented with taurme plus

v R VNAN SO T TR 1

proportions (9.7%, 2.0% and 1.7%) of eight-cell embryos were also obtained. At the

end of 48 hr. culture. Some of them started to degenerate

end of 48 hr., none of these embryos further developed to morulae and blastocysts, and
both four-cell embryos and eight-cell embryos stopped their development. Number of
four-cell embryos developed in medium containing combination of glycine and

glutamine (85.8%) was significantly higher than that of the control group (48.9%).
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Five of 116 two-cell embryos were able to develop to eight-cell stage in
medium supplemented with taurine plus glutamine plus glycine when culture was
extended to 48 hr. The combination of all three amino acids did not significantly
stimulated the development of two-cell embryos to four-cell st#ge when compare to
the control group (71.4% vs. 48.9%) at 24 hr.

The percentagés of four-cell embryos obtained in all treatments supplemented

with amino acids (single amino acid, comt \ |1 ’ !/' of any of two émino acids, and

combination of all three amino a the end of “Z4«h¥ ¢ ture were compared. No

significant difference: was obsg ver culture medium
supplemented with amino a \‘\H““\'ﬁ two-cell embryos to
four-cell stage greater than th ip. ‘_, wo-cell.embryos failed to develop

past the four-cell stage at [ osmolarity. Thus the

studies of the effects of gluta development of two-cell

embryos to blastocyst stage at 325 au¢ 75 Os - erformed.
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Table 10 Effect of glutamine, glycine, and taurine on development of two-cell hamster embryos in HECM-10 at 275 mOsmol

Culture medium : 570 Liviorcell embryos 3
' N

HECM-10 2 )
.". =1 ’
HECM-10 + taurine

after 24 hr in culture

No.of four-cell { No.of eight-cell
(%mean+SE) (%mean+SE)

40 (48.9 +6.0) 2 (3.06+3.0)
66 (69.9 +5.8) 7 (6.6 +6.6)

HECM-10 + glutamine 101 (74.4 +10.2) 10 (6.0+ 3.9)

HECM-10 + glycine 87*(92.1 45.5) 0(0)

HECM-10 + taurine + glutamine \‘ 68 (68.4+ 6.9) 15 (9.7 £6.6)
58 (67.9 +£10.2) 2(2.0+2.0)

%*(85.8j—_ 7.4) 2(1.7+£1.7)

U

AuEINgNINe

HECM-10 + taurine + glutamine + glycineq 79 (g741'4 +7.5) 0(0)

AR U TATINTA Y

* significantly different compare‘h to HECM-10 (control group)

HECM-IO + taurine + glycine m
HECM-10 + glutamine + glycine
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Effect of glutamine, glycine, and taurine on development of two-cell hamster embryos in HECM-10 at 275 mOsmol

after 48 hr in culture

Culture medium

HECM-10

HECM-10 + taurine

HECM-10 + glutamine

HECM-10 + glycine

HECM-10 + taurine + glutamine
HECM-10 + taurine + glycine
HECM-10 + glutamine + glycine -

HECM-10 + taurine + glutamine + glycin@l

No.of eight-cell

ur

‘a 81*(85 8+74)

‘LIEI ‘VIHJWWE’ Q(gn 7+17.5)

(%mean+SE) (%mean+SE)

‘\ 40 (48.9 +6.0) 2 (3.06+3.0)
66 (69.9 +5.8) 7 (6.6 +6.6)

76 (56.9+9.2) 14 (8.7+4.7)
75*(81.8 +8.5) 10 (14.7+.3)

466 (66.7+ 5.8) 17(11.4 +6.4)
(67 9+10.2) 2 (2.0 +2.0)
2(1.7+1.7)

5(5.6243.4)

ARIQ9NT IJW]'W]EJ']Q d

* significantly different comparedito HECM-10 (control group)
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Figure 11 Effect of taurine, glutamine, and glycine on the development of two-cell hamster embryos

in HECM-10 at 275 mOsmol (a) after 24 hr. in culture (b) after 48 hr. in culture
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Figure 12 The development of t HECM. -10 supplemented with

. ' ) -
glycine at 275 mOsmol after 24 hiii-cubiui —————

o :‘ii

-
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