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In vitro Follicular Growth and Ovulation of Mouse Preantral Follicles
Cryopreserved by Vitrification

Ji Kwon Park®, Won Young Paik*?

Department of Obstetrics and Gynecology, College of Medicine, Gyeongsang National University,
JinJu, Korea, “Gyeongsang Institute of Health Sciences, JinJu, Korea

Objective: To define an appropriate vitrification condition of preantral follicle that yields high survival
and to evaluate growth and ovulation rate of mouse follicles during in vitro culture after vitrification.

Methods: Preantral follicles were isolated mechanically from mouse ovaries that were surgically
recovered from mice aged 14 days. Retrieved preantral follicles were placed in EG (Ethylene Glycol)
for 2, 5, 10 minutes and transferred to EFS-40 (40% EG, 18% Ficoll-70, 0.5 M sucrose) for 0.5, 1, 2
minutes. And then, preantral follicles were placed onto an EM grid and submerged immediately in
liquid nitrogen. Thawing was carried out at room temperature. After defining the most appropriate
vitrification condition that yields high survival, in vitro growth and ovulation rate of follicles were
evaluated.

Results: Appropriate vitrification condition that yield high survival rate (83.2£2.1%) of preantral
follicle was EG for 5 minutes and EFS-40 for 0.5 minutes. In vitro survival rate of the vitrified preantral
follicles were 85.51+0.5%, 67.91£0.8% and 40.2%£0.5% on day 2, 6 and 10. And in vitro growth of the
vitrified preantral follicles were 107.1+16.1 pm, 117.1£18.4 um, 178.4%£45.6 um and 325.4£54.4 ym
on day 0, 2, 6 and 10. Although in vitro survival rate and growth of vitrified preantral follicles were
lower than that of non-vitrified preantral follicles, the patterns of survival and growth were similar in
vitrified and non-vitrified preantral follicles. The ovulation rate of antral follicles that was grown from
vitrified preantral follicles was 32.61£1.2%.

Conclusion: Vitrified preantral follicles could be grown to antral sizes, and mature oocytes that can
be used for IVF-ET programs were produced successfully. These data suggest that cryopreservation of
preantral follicle by vitrification can be used for the preservation of the fertility.
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Figure 1. A: Isolation of preantral follicles from ovarian tissue by mechanical method. B: Photograph of preantral

follicles on the EM grid.
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Figure 2. Mouse preantral follicle grown in vitro. A: 1 day culture, intact basement membrane and a few theca cells
attached. B: 3 day culture, follicle surrounded by layers of cuboidal granulosa cells. C: 5 day culture and D: 7 day culture,
antrum like cavity appeared. E: Preovulatory follicle, acute distension of the antrum create an weakening area and oocyte
extrusion, F: Ovulated follicle, mature oocyte surrounded by cumulus cells. (Original magnification ><200.)
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Table 1. Survival rate of vitrified preantral follicles under various conditions of EG and EFS-40

Exposed time (mins)

No. of follicle

No. of ovary Survival rate (%)"
EG EFS-40 Initiated Survived
0.5 10 55 42 773+ 9.3
2 1 12 95 61 644% 5.5
2 6 18 5 27.7% 438
0.5 12 111 98 832+ 2.1
5 1 12 71 56 79.3£11.9
2 12 70 48 68.7+ 8.3
0.5 12 83 55 65.7+ 3.8
10 1 12 73 61 82.61+24.6
2 12 72 35 47.0t 3.7
*Three replicated, EG: Etylene Glycol, EFS-40: EG 30% + Ficoll-70 18% + 0.5 M Sucrose
S0
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Figure 3. Survival rate of vitrified preantral follicles under various conditions of EG and EFS-40. EG: Etylene
Glycol, EFS-40: EG 30% + Ficoll-70 18% + 0.5 M Sucrose. EG2: EG for 2 min, EG5: for 5 min, EG10: for 10 min,
EFS0.5: EFS-40 for 0.5 min, EFS1: for 1 min, EFS2: for 2 min.
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Table 2. Survival rate of vitrified and non-vitrified preantral follicles

Survival rate (%)"

Group
day 2 day 4 day 6 day 8 day 10

Non-vitrified 94.1£2.7 91.3%1.3 80.512.1 53.6x1.5 494%13

Vitrified 85.5+0.5 80.8+0.8 67.910.8 47.1£0.7 40.210.5

*Three replicated

Table 3. Growth rate of vitrified and non-vitrified preantral follicles
Diameter of follicle (um)"
Group
day 0 day 2 day 4 day 6 day 8 day 10

Non-vitrified 110.5£20.7  118.1£32.7 16571413  245.5%+42.1 350.6x51.5 400.4%51.3

Vitrified 107.1£16.1 117.1+184 125.1+32.1 1784145.6  238.4%472  3254+544

*Three replicated
RAEES BBl dare] AL dape] A [—+—Non-vitrfied - Vitrfied
W HEE Fed AT Aol edstar, AE 120
Aol L&A & Z$-= FAAT} (Figure 2). 100 itg\,
ZA s A4S A 3kE preantral follicles ] <] % 80 3\;\
oA sl W] AEES 29Ul 94.142.7%, ¢ 60 =
4479l 91.3£1.3%, 6UdA ol 80.5+2.1%, 8U Aol Z 0 \l\z
53.6+1.5%, 10244 49.4£1.3%°]aL, ZAtsks * &
A g3t preantral follicle®] <] AYEE-2 2 Aol 0 . ; f :
85.540.5%, 441l 80.840.8%, 624l 67.9+0.8%, 2 3 i 8 10

Days of Cultu

8 Aol 47.140.7%, 10 Aol = 40.2+0.5%0] 2t} ysere
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preantral follicles. Although in vitro survival rate of
vitrified preantral follicles were slightly lower than that
of non-vitrified preantral follicles, the patterns of de-
cline were similar in non-vitrified and vitrified preantral
follicles.

follicle®] 272 A&l 107.1£16.1 pm, 2L Al
117.1£184 pm, 42 125.1£32.1 pm, 6L
178.4%45.6 um, 8L Aol 238.4+47.2 um, 1047 ]
325.4154.4 ymo| Atk 2A43HsZ g3l 3t preantral
follicle®] 73S A sls4S sk &F3hd 75l
Hlate] vk 4~5GAFE] 2pol 7} 7] ARSI
T AR o m = e AEE YERIITE (Table
3, Figure 5).
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Figure 5. Follicular growth in vitrified and non-vitrified preantral follicles. Although growth rate of vitrified preantral
follicles were lower than that of non-vitrified preantral follicles, the patterns of in vitro growth were similar.

Table 4. Ovulation rate of vitrified and non-vitrified
preantral follicles

No. of follicle

Group Ovul%ttiop

Initiated ~ Ovulated T2t (%)
Non-vitrified 50 23 47.810.7
Vitrified 46 15 32.6t£1.2
*Three replicated
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