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= Abstract =

The uptake of glucose for metabolism and growth is essential to most
animal cells and is mediated by glucose-transporter (GLUT ) proteins.

The am of this study was to determine which class of glucose
transporter molecules was responsible for uptake of glucose in the mouse
ealy embryo and at which stage the corresponding genes were
expressed. In addition, co-culture system with Vero cell was used to
investigate the effect of the system on GLUT expression.

Two-cell stage embryos were collected from the superovulated ICR
female and divided into 3 groups. As a control, embryos were cultured in
04% BSA-T6 medium which includes glucose. For the experimental
groups, embryos were cultured in either co-culture system with Vero
cells or glucose-free T6 medium supplemented with 04% BSA and
pyruvate as an energy substrate. 2-cell to blastocyst stage embryos in



those groups were respectively collected into  microtubes(50
embryos/tube). Total RNA was extracted and RT-PCR was performed.
The products were analysed after staining ethidium bromide by 2%
agarose gel electrophoresis.

Blastocysts were collected from each group at 120hr after hCG injection.
They were fixed in 25% glutaraldehyde, stained with hoechst, and
mounted for observation.

In control, GLUT 1 was expressed from 4-cell to blastocyst. GLUT2 and
GLUT 3 were expressed in morula and blastocyst. GLUT4 was expressed
in al stages. When embryos were cultured in glucose-free medium, no
significant difference was shown in the expression of GLUT1, 2 and 3,
compared to control. However GLUT4 was not expressed until morular
stage. When embryos were co-cultured with Vero cell, there was no
significant difference in the expression of GLUT 1, 2, 3 and 4 compared to
control.

To determine cell growth of embryos, the average cell number of
blastocyst was counted. The cell number of co-culture (93.8t 3.1, n=35)
is significantly higher than that of control and glucose-free group (76.6+
3.8, n=35 and 68.2+ 4.3, n=30).

This study shows that the GLUT genes are expressed differently
according to embryo stage. GLUTs were detectable throughout mouse
preimplantation development in control and co-culture groups. However,
GLUT4 was not detected from 2- to 8-cell stage but detected from
morula stage in glucose-free medium, suggested that GLUT genes are
expressed autocrinaly in the embryo regardless of the presence of
glucose as an energy substrate. In addition, co-culture system can
increase the cell count of blastocyst but not improve the expression of
GLUT.

In conclusion, expression of GLUT is dependent on embryo stage in
preimplantation embryo development.
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T able 1. Primers used in the experiment.

Qur Prime pars Primer Sequence Size | Orgin
5'-primer | B-CATCGCICTGSCITTCCTGEAGE3
aurl 3'-primer | 5-GA GG TCCCIGAAGAIGEA3 ¥lp | Rt
5'-primer | 5-C3GTGGRCTIGTETATGE3
AUT2 5 rimer | 5:0CTO GAGCGTAGAAT TG | 8P | Mause
5'-primer | B-TAATA TCSAGCT TCCTAA3
AUTS 5 fimer | 50GACTAGAGAGCAGE3 | 2P | Mo
5'-primer | B-GAGT GF GGECAAT ACCAG3
aur4 3'-primer | B-G3GECACATRAACCAGGGA TGE3 Hp | R
2- 2- , 4 , 8 :
, 50 RNA , GLUT (1-4) cDNA
primer RT - PCR . GLUT (1-4)
1. GLUT1
GLUT 1 4-, 8- ,
GLUT 1 cDNA  primer 361bp band (Fig. 1, panel A),
4-, 8- , GLUT1
(Fig. 1, panel B). 8- ,
, GLUT1 361bp band (Fig. 1, panel
Q). GLUT1
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cDNA 244bp band (Fig. 4, panel B)
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T able 2. Differential expression of GLUT (1-4) in a control group

and two experimental groups.

Type of Type of In vivo In Vitro
culture  GLUT  5_cell  4-cell 8-cell Morula Blastocyst
GLUT1 o o o o
Control cLuT2 ° °
GLUT3 o o
GLUTA4 o o o o o
GLUT1 o o o o
Co- GLUT?2 o o
culture  GLUT3 o o
GLUTA4 o o o o
GLUT1 o o o
Glucose GLUT?2 o o
free GLUT3 o o
GLUTA4 o o

'oc 'means presence of GLUT expression.



T able 3. Total cell number of blastocyst after

120 hr after hCG

injection.
No. of
Average SE
Embryo
Control 35 76.57 3.76
Co-culture 35 93.83* 3.10
Glugcose-free 30 68.20 4.25




*, P<0.0007
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Figure 1. Expression of GLUT1 in mouse early embryos. Arrows
indicate bands of GLUT1 PCR product(361bp). A; Brain
tissuse was used for a control. B; Embryos were cultured
in the presence of glucose. C; Embryos were co-cultured
with vero cell. D; Embryos were cultured in glucose free
T6 medium. S, standard; 2, 2-cell embryos; 4, 4-cell
embryos; 8, 8-cell embryos; M, morula; B, blastocyst.



Figure 2. Expression of GLUT2 in mouse early embryos. Arrows
indicate bands of GLUT2 PCR product(418bp). A; Liver
tissuse was used for a control. B; Embryos were cultured
in the presence of glucose. C; Embryos were co-cultured
with vero cell. D; Embryos were cultured in glucose free
T6 medium. S, standard; 2, 2-cell embryos; 4, 4-cell
embryos; 8, 8-cell embryos; M, morula; B, blastocyst.



Figure 3. Expression of GLUT3 in mouse early embryos. Arrows
indicate bands of GLUT3 PCR product(284bp). A; Brain
tissuse was used for a control. B; Embryos were cultured
in the presence of glucose. C; Embryos were co-cultured
with vero cell. D; Embryos were cultured in glucose free
T6 medium. S, standard; 2, 2-cell embryos; 4, 4-cell
embryos; 8, 8-cell embryos; M, morula; B, blastocyst.



Figure 4. Expression of GLUT4 in mouse early embryos. Arrows
indicate bands of GLUT4 PCR product(244bp). A; Muscle
tissuse was used for a control. B; Embryos were cultured
in the presence of glucose. C; Embryos were co-cultured
with vero cell. D; Embryos were cultured in glucose free
T6 medium. S, standard; 2, 2-cell embryos; 4, 4-cell
embryos; 8, 8-cell embryos; M, morula; B, blastocyst.



Figure 5. Expression of o -globin in mouse early embryos. Arrows
indicate bands of a -globin PCR product(257bp). A;
Embryos were cultured in the presence of glucose. B;
Embryos were co-cultured with vero cell. C; Embryos
were cultured in glucose free T6 medium. S, standard; 2,
2-cell embryos; 4, 4-cell embryos; 8, 8-cell embryos; M,
morula;B,blastocyst.



Figure

6.

Microphotograph of cultured blastocyst stained with
hoechst 120 hours post-hCG. A; Embryos in 04%
BSA-T6 medium. B; Embryos co-cultured with Vero cell
in 04% BSA-T6 medium. C; Embryos in 04%
BSA-glucosefree T6 medium.



