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A critical factor of successful cryopreservation is preventing ice crystallisation whilst minimising cryoprotectant toxicity. Current means

of female’s fertility preservation are associated with limited success. Recently, other techniques, such as vitrification, has been

suggested to yield improved results (Keros et al., 2009, Silber et al., 2012; Kagawa et al., 2009). Moreover, novel cryopreservation

technique “liquidus tracking” has proven successful in the cryopreservation of cartilage and may be a solution to the shortfalls of

current ovarian tissue cryopreservation methods (Pegg et al., 2006).

Aim: To evaluate and compare the liquidus tracking (LT) protocol for cryopreservation of both ovarian cortical patches and whole ovaries

(WOCP) in relation to both slow freezing (SF) and vitrification by comparing tissue viability and tissue damage.

Cortical Patches
(n=15)

WOCP (n=10)

Vitrification (Vitri) Vs. Slow Freezing (SF) Vs. Liquidus Tracking (LT) Against

Fresh control Assessment

Slow Freezing Vs. Liquidus Tracking Assessment

Endpoints assessment

Tissue damage using Lactate dehydrogenase (LDH) assay: Higher levels of LDH enzyme release show more damage

Acute cell survival using CFDA SE and PI staining: Viable follicles emit green fluorescence, non-viable follicles stain in red

Follicle viability of thawed tissue and follicles using Neutral red staining: Viable follicles take up the dye and stain red

Results
Cortical patches

•SF showed lowest LDH levels (P<0.05) while LT showed similar post-

thaw outcomes to control tissue (P>0.05). Vitrification resulted in the

highest tissue damage (P<0.05) - contrasting the recent literature

(Kagawa et al., 2009, Silber et al., 2012).

•The neutral red assessment for follicle viability showed no difference

between freezing protocols for follicles <50µm and >150µm while SF

resulted in significantly more viable follicles sized 50-100µm.

•CFDA-PI staining resulted in similar survival among all treatment

groups (P>0.05).

Methods

Introduction

Whole ovarian cryopreservation

•Estimate tissue damage (LDH levels) were similar

between each tissue part after LT and SF.

•CFDA-PI analysis showed similar numbers of viable small

and growing follicles (<500µm) after both LT and SF while

LT resulted in significantly (P<0.01) higher median

percentage of follicles >500µm than SF.

•NR analysis showed similar follicle viability after LT and

SF protocols (P>0.05).
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LDH Assay data of cortical patches

Figure 1: The amount of LDH (mU/mg) produced from the cortex part of sheep
ovaries cryopreserved by different freezing protocols. Different letters indicate
statistical differences (P <0.05).

Liquidus tracking resulted in similar levels of post-thaw tissue viability as slow freezing for both cortical patches and whole ovaries but

both of these techniques were superior to vitrification for cryopreservation of ovarian cortical patches.

Future work will include further optimisation of thawing protocol of whole ovarian cryopreservation using LT in addition to transplant

thawed tissue and carry out in vivo assessments.

Conclusion
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Neutral Red Staining of cortical patches

Figure 2: The number of survived follicles after neutral red staining of different
sizes found per gram of cortical tissue cryopreserved by different freezing
protocols. Different letters indicate statistical differences (P<0.05).
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Figure 4: The amount of LDH (mU/mg) produced from the cortex, medulla,
and pedicle of sheep ovaries cryopreserved by SF versus LT (P >0.05).

Figure 5: Viability of follicles sized >500μm after CFDA-PI staining of whole
ovaries cryopreserved by SF versus LT protocol (P<0.01).

LDH Assay data of WOCP

CFDA-PI data of follicles >500µm of WOCP

Figure 6: Example of viable follicles after neutral red
staining.

b
Figure 6: Example of viable follicles after CFDA-PI
staining of whole ovaries frozen by ; (a) SF, (b) LT.
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