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Vitrification of Mouse Blastocyst Using Cryoloop
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Objective: The aim of this study is to compare the efficiency of a method for the cryopreservation of
mouse blastocyst. )

Methods: Mouse embryos were obtained at 2-cell stage and cultured to blastocyst stage in T6 medium
supplemented with 10% fetal bovine serum. Morphologically normal blastocysts were collected and
randomly divided to one control and four experimental groups. In control group, blastocysts were cultured
in vitro continuously for additional two days. In group 2, blastocysts were exposed to vitrification
solution (ethylene glycol) only without cryopreservation (exposure only group). In group 3, 4 and 5,
blastocysts were cryopreserved by slow-freezing procedure with glycerol (slow-freezing group) or by
vitrification procedure using EM grids (EM grids group) and cryoloop (cryoloop group), respectively.
Frozen blastocysts were thawed and cultured for additional two days. Twenty four hours after thawing,
some blastocysts were fixed and stained with Hoechst 33342 (bisbenzimide) and the number of nuclei
in each blastocysts were counted to confirm the survival of blastocysts in experimental groups.

Results: Survival rate and hatching rate of the blastocysts in slow-freezing group (24 h: 72.4% and
66.0%, 48 h: 63.2% and 64.6%) and EM grids group (24 h: survival rate 77.3%, 48 h: 70.1% and
71.4%) were significantly lower (X*-test p<0.05) than those of control group (24 h: 93.4% and 86.0%,
48 h: 88.5% and 90.7%). In contrast, the survival rate and hatching rate of the blastocysts in cryoloop
group (24 h: 84.1% and 84.1%, 48 h 79.3% and 87.7%) is well compared with those in the control group.
The mean (£SD) cell number of blastocyst in the exposure only (89.21+11.5), EM grids (85.0+10.3) and
cryoloop (89.0%11.0) groups, except slow-freezing group (79.0%10.0), were not significantly different
from that of control group (93.1%13.9) 24 h after thawing (Student's t-test). ,

Conclusion: This study demonstrates that higher survival rate of vitrified-thawed mouse blastocyst can
be obtained using cryoloop as the embryo container at freezing rather than slow-freezing or vitrification
using EM grids. The results of this study suggest that vitrification using cryoloop (with ethylene glycol)
may be a preferable procedure for mouse blastocyst cryopreservation and could be applied to the human
blastocyst cryopreservation.
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Table 1. Thawing procedure of blastocyst after slow
freezing procedure

Step Glycerol ~ Sucrose (M)  Time (min)
1 5 0.4 5
2 4 0.2 6
3 3 0.2 7
4 2 0.2 7
5 1 02 6
6 0 0.2 2
7 0 0 5

(O

A7) F strawE -196°C AR AL 0] BT
sajole) el AR AAoM AW sraws &2
ol A 40237 AANANF) 1 37T Bz ol A 187
1=0] & Table 10 GA1E ©A o] wel wjo} e
glycerol & A ABIATE §3l7F B Fujol= 10%
FBS-T6 medium &2 §A 247H w33t

a

5. Zx2t5E % &l

ZA3FEAL Kasai 59 S Wsdslo] AA
3tk $ AN g8l AL 10% FBS-PBSE 7]&
Ao sted T4 19T 718 gl 20%
ethylene glycol (vv)& H7lst FA AN EnjolE
3 g A Z T 28 Al EuljolE 7] Ru o
40% (v/v) ethylene glycol, 18% (w/v) Ficoll (Ficoll 70,
average MW: 70 000 Da), 0.3 M sucrose® =318+ &
Adoz HEHL A 7 5~107]9) Enjo}E EM
grids T cryoloopll AAlste} A A Aol E AT
ojuf 2GA AlZto A MAZAE EM grids TEx= cry-
oloopE AR 371714 AE AL 6025 YA
FAUTH

Eujole] 3 19 AALAZFEH EM
grids ==& cryoloopE 7AWl 71 B + 03 M
sucrose] §3lA o2 &7 BFH ] EujolE A
o7 =9l ¥ 2 FejA o A 283 AA s
cl 2e- Al E 7] %A + 0.15 M sucrose! &
Aoz Fujols FAH 283 FHS |FEE 3}
Fon, 3eAlE 7] & ddolx EnjolE 33 AF
3 ¥ 10% FBS-T6 medium 22 $A ] Jsl3ich

6. Cryoloop

%235 Aol o] &% cryoloope F7 20 um9

Figure 1. Illustration of the cryoloop used for the vitrification of blastocysts. The nylon cryoloop is attached to the lid
of a cryovial by a stainless steel tubing. For vitrification, the blastocysts are placed on the cryoloop thatihad been coated
with a thin film of cryoprotectant solution. Blastocysts on the cryoloop are placed into the cryovial, which is submerged

and filled with liquid nitrogen and the vial is sealed.
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Table 2. Effects of the cryopreservation on mouse blastocysts

24 h after the treatment 48 h after the treatment
Study group BlNo. of :
astocysts Survival (%) Hatching (%) Survival (%) Hatching (%)
Control 61 57(93.4) 49 (86.0) 54 (88.5) 49 (90.7)
Exposure only 65 56 (86.2) 47(83.9) 53 (81.5) 43 (81.1)
Slow-freezing 76 55 (72.4)" 33 (60.0) 48(63.2)° 31 (64.6)
EM grids 119 92 (77.3)F 72 (78.3) 84 (70.1) 60 (71.4)
Cryoloop 82 69 (84.1) 58 (84.1) 65 (79.3) 57(87.7)

P values significantly differ from control group (* p<0.005, T p<0.05)

Table 3. The mean cell number of a blastocyst cultured
24 h after thawing

No. of Total cell number

Study group Blastocysts (means1SD)
Control 17 93.1+13.9
Exposure only 23 89.2%11.5
Slow freezing 16 79.0£10.0
EM grids 20 85.0+10.3
Cryoloop 18 89.0+11.0

P values significantly differ from the control group
(" p<0.05)

nylon loop”} 0.5~0.7 mm®] A &S Ad Y S 3
/33814 cryovial 57 F-79] stainless steel pipe (micro
tube)ll =] glE Fejolok FA Mo cryoloop
9] nylon loop F-&& HIH g 9| 29 film
o] FAAHIL 1 Yol EuljolE &7 FUTh Cryo-
vialo] v|E] AAALE 2142 H Eujoprt 2A
% nylon loopE A'®E] cryovialdl] Yo +7H4
o2 wjole] FAo] o]FoA I cryovial®] T4 L
2 T 196Co] AA AL B0 Yol Basgich
(Figure 1).

7. H{jorel Y ZEnt e

2AEAT §3 F G T A vlole
s2an) ol 20 U 2442wk} BEEY
o). ofu] 528 ulolst TulAE olFR ARR
HAG 3k YR RS WS Aoz UF
sk

-124-

8. Hiok] B4 U B4 A4

FujolE BA-F3l5t] 2417 Tt Aol
e 9 2o Agaela A& gl Ta
ofo] 745 Bt ol & 93 EulolE 1%
glutaraldehyde©l] 3173 3}32 10 pg/ul Hoechst 33342 (bi-
sbenzimide solution, Sigma)”} 3+l PBSellA] &4}
I (Koong et al., 1998) @4d Fujo}E 0.4% poly-
vinyl pyrrolidin (PVP, Sigma)-PBSZ A& F mount-
ing 832 ¥4 17 (nikon optiphot-2, Japan) 5ol 4]
wlofe] g ATich

9. SAAE

7+ A3 A5 TAF FAL PutestS 083
Rl AF9] SFE AGsRs ¢ Student's t-test
9} o] &35}tk pte] 0.05 B} 2L A4S 547
o2 felstttn ARSI

2 &
1. 47 ZHjole| YES P32

2 Ago) ALgE AF Fujole] Q&L Hals
2 &3] & 2477 3} 4841 7boll BESSAT) (Table 2).
iz} 4719 Aol A Zhzke] A2 & 2443
o] #EE A7 Fujote] AELEE vixT, F2-
FAY &7, A&FAT, EM gridsiT, cryoloop
oA Z¥zZ} 93.4%, 86.2%, 72.4%, 77.3%, 84.1%=2 A
£FAT (p<0.005) EM gridsT (p<0.05)°14] di=
T-of) vja] EEO] F-oStA Ak T T

&2 217}t 86.0%, 83.9%, 60.0%, 78.3%, 84.1%E

)



-125-

Figure 2. Photograph of mouse blastocysts of con-
trol and experimental groups after 8 h of thawing (X
200). a: blastocyst of control group, b: blastocyst of
exposure only group, ¢: blastocyst of slow-freezing
group, d: blastocyst of vitrification with EM grids gr-
oup, e: blastocyst of vitrification with cryoloop group.
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Figure 3. Fluorescence micrographs of mouse bla-
stocyst stained with Hoechst 33342 (bisbenzimide solu-
tion) 24 h after thawing (X400). a: blastocyst of control
group, b: blastocyst of exposure only group, ¢: blasto-
cyst of slow-freezing group, d: blastocyst of vitrifica-
tion with EM grids group, e: blastocyst of vitrification
with cryoloop group.
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