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= Abstract =

The present study was performed to investigate the efficacy and safety of laser assisted
hatching (AH) on mouse embryos. Non-contact 1.48 pum diode laser system used to create a
precise hole on zona pellucida. 2-cell embryos were collected from the mice (ICR) that had the
coitus vaginal plug confirmed at 48 hours after hCG injection. Collected 2-cell embryos were
cultured in the HTF medium supplemented with 0.4% BSA. For experiments, embryos at 8-cell
stage were used after 18-22 hours in culture. After assisted hatching, the embryos were further
cultured in HTF medium containing 0.1% PVP (anti-hatching system) for 3 days. For evaluate
efficiency of laser on mouse embryo hatching, the effect of AH methods (acidic tyrode, pronase
and laser), the number of artificial holes (1, 2 and 3 hole) and the irradiation time of laser (2, 4,
6, 8 and 10 ms) were examined. Hatching rates of laser AH group (95.2%) was significantly
higher than that of control group (50.8%), but there was no differences among the laser (95.2%),
acidic tyrode (100%) and pronase (98.5%) groups. Hatching rates of the number of zona
pellucida opening by laser, there were no differences among the 1 hole (87.5%), 2 hole (92.1%)
and 3 hole (85.9%) groups. Developmental and hatching rates of embryos according to laser
irradiation time were similar in the treatment groups. Therefore, these results suggest that laser
AH using non-contact 1.48 pm diode laser is a simple and accurate and effective procedure for
AH. Based on these results, laser AH could be use safely for human ART program.
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Fig. 1. Laser drilled mouse embryo with 1.48 um
diode laser. A: Embryo after zona drilling. B: Holes
of various sizes according to imradiation time (2, 4,
6, 8 and 10 ms, counterclockwise).

2la dvj7 el stageE o] EAH A &
Hofl lasere] FHE UFE T, laserE TAMEA
AHE 4 A8H o (Fig. 1).

2) Acidic tyrode

A 719 =& 3~570)2 mineral oilo] 3 =
? 20 ple] HTF-Hepes 4} &~ oz &2 &,
W kB A} 2 micromanipulatore)] £ X AlZth. § 7Y
o] 4 &g holding pipette 2. 8 1A A)F F, 34
HFako] A acidic tyrode-8-94 o] -39 pipette S ©|
438t} acidic tyrode &9 (pH 23)& SR e &
Hjo] MAs] WEg oz AHE HAASF

3) Pronase

T8 &e] £ £ thinningA) 7} 7] Hstod, 1 pg/
ml pronase (P-8811, Sigma)7} 3 7}8 HTF#] &l
ol A 8M 7] &3 &8 33t Wik A A Bt

3. Sxetel vy

z7] E?% Moz BZREEE AAG §
RAae pzEsed giag B g8 A

17 Ao}o:] Alikani®} Cohen (1992)¢]
3} anti-haiching culture system, & protein-free

Fig. 2. Hatching of drilled and non-drilled mouse
embryos. A: Non-drilled blastocysts, B: Laser drilled
blastocysts.
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Table 1. Hatching rates according to assisted hatching methods

No. (%) of embryos developed to

No. of

Method b ltured

embryos culture Morular Blastocyst Hatching-BL*
Control (BSA)™* 60 60 (100) 59 (98.3) 44 (73.3)&b
Control (PVP)"** 61 61 (100) 60 (98.4) 31 (50.8)
Acidic tyrode™** 66 66 (100) 66 (100) 66 (100)°
Pronase™** 65 65 (100) 65 (100) 64 (98.5)°
Laser*** 63 63 (100) 63 (100) 60 (95.2)°

“Hatching blastocyst

“*Embryos were cultured in HTF supplemented with 0.4% BSA.

“**Embryos were cultured in HTF containing 0.1% PVP.

**: p<0.05

Table 2. Hatching rates according to number of zona pellucida opening by laser

No. of

No. (%) of embryos developed to

Hole number embryos cultured

Morular Blastocyst Hatching-BL*
Control (BSA)'* 57 57 (100) 54 (94.7) 41 (71.9)”b
Control (PVP)** 56 55 (98.5) 47 (83.9) 29 (51.8)°
1 hole*** 64 64 (100) 63 (98.4) 56 (87.5)
2 hole*** 64 63 (98.4) 62 (96.9) 59 (92.1
3 hole*** 64 64 (100) 61 (95.3) 55 (85.9)

“Hatching blastocyst

“*Embryos were cultured in HTF supplemented with 0.4% BSA.

***Embryos were cultured in HTF containing 0.1% PVP.

**: p<0.05
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Table 3. Hatching rates according to irradiation time of laser

No. of

No. (%) of embryos developed to

Irradiation time (ms) embryos cultured

Morular Blastocyst Hatching-BL"
Control (BSA)'* 61 61 (100) 59 (96.7) 46 (75.4)"
Control (PVP) " 62 62 (100) 62 (100) 26 (41.9)
2 ms™"* 61 61 (100) 60 (98.4) 57 (93.4)
4 ms™** 66 66 (100) 65 (98.5) 64 (97.0)
6 ms™** 62 62 (100) 62 (100) 60 (96.8)
8 ms™** 63 62 (98.4) 59 (93.7) 57 (90.5)
10 ms™™* 63 63 (100) 61 (96.8) 60 (95.‘2)b
“Hatching blastocyst
“"Embryos were cultured in HTF supplemented with 0.4% BSA.
*"*Embryos were cultured in HTF supplemented with 0.1% PVP,
ab
1 p<0.05
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Fig. 3. Timing of hatching of embryos treated with different methods of assisted hatching.
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