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Fig.1 Common slow freezing and modified two—step

freezing procedure
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Fig. 3 HE and Tunel staining of testicular tissue after freezing
(a) Common slow freezing; (b) modified two-step freezing.
Table 1 Lumen integrity rate and negative rate of cell apoptosis in testicular tissue after freezing
Lumen integrity rate Spermatogonial cells Spermatoblast cells Sperm cells Sertoli cells

Control (97.8+3.9)%" (99.3£1.5)%* (99.4+5.3)%* (98.942.7)%" (99.143.4)%"

Common 5% (91.6+1.0)%" (19.6£12.0)%¢ (37.0+5.2)%¢ (49.349.5)%" (39.8+13.1)%¢

Common 10% (57.5£18.9)%"° (49.0£26.9)%" (56.0£19.9)%" (67.5£27.3)%" (72.2425.5)%"

Common 15% (64.949.7)%" (40.0+17.3)%" (49.0+3.4)%" (47.0+5.8)%" (54.247.2)%"

Modified 5% (89.349.3)%* (35.3+3.9)%¢ (38.0+5.9)%¢ (50.17.8)%¢ (46.6+3.0)%°

Modified 10% (97.4+4.4)%* (98.4+1.7)%" (99.2+1.2)%* (88.4+2.3)%" (98.1£1.3)%"

Modified 15% (50.0£16.7)%"° (87.5£11.3)%" (91.0£6.7)%" (83.245.3)%" (75.7£10.5)%"

Letters a—c indicate significant difference in Duncan’s new multiple range test (P< 0.05).
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Fig. 4 HE and Tunel staining results of testicular tissue

after ice seeding

Table 2 Lumen integrity rate and negative rate of germ cell apoptosis in testicular tissue after ice seeding

Lumen integrity rate Spermatogonial cells ~ Spermatoblast cells Sperm cells Sertoli cells
5% Non-seeding (89.3£9.3)%"* (35.3£3.9)%"° (38.0£5.9)%¢ (50.1£12.3)%° (46.7£3.0)%¢
5% —6°C seeding (94.4+£4.9)%" (60.126.6)%° (69.1£12.7)%" (69.0+£5.5)%" (47.2+12.7)%°
5% —8°C seeding (70.8+18.6)%" (58.4+10.1)%° (70.2£6.2)%" (82.248.3)%" (69.4+2.4)%"°
5% —10°C seeding (66.1£19.3)%¢ (82.9+8.4)%" (93.245.0)%" (92.142.5)%" (88.9+12.7)%"

10% Non-seeding (97.4+4.4)%° (98.4+1.7)%"

(99.2+1.2)%* (88.442.3)%" (98.1£1.3)%"

Letters a—d indicate significant difference in Duncan’s new multiple range test (P< 0.05).
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Fig. 5 Ice crystal morphology nucleated at different temperatures
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Study on Optimization of Slow Freezing Protocol of Mouse Testis"

TAN Jia, GUO Ying-Ying, ZHOU Xin-Li"

(Institute of Biothermal Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract Objective Cryopreservation of testicular tissue for later transplantation is another effective way to
maintain male fertility. Methods In this paper, the procedure of slow freezing of massive testicular tissue was
optimized by shortening the loading time of cryoprotectant (CPA), increasing the freezing rate at the first stage,
and directly plunging into liquid nitrogen at the second stage. The mouse testis was cryopreserved by modified
two-step freezing. In addition, ice seeding procedure was applied at different temperatures in order to reduce CPA
concentration required for cryopreservation of testicular tissue. Results The results showed that negative rate of
apoptosis of germ cells in frozen tissues with modified two-step method was significantly higher than commonly
used slow freezing method, and had no significant difference with control group. Among them, the negative rate
of spermatogonial cells was 98.4%, that of spermatoblast cells was 99.2%, that of sperm cells were 88.4%, and
that of sertoli cells was 98.1%. Compared with non-seeding group, seeding at —10°C can improve the survival rate
of testicular tissue that frozen with 5% DMSO. The negative rate of apoptosis were 92.1% (spermatozoa), 93.2%
(spermatocytes) and 88.9% (Sertoli), which are not significantly different from that of 10% DMSO group. This
indicates ice seeding can reduce the CPA concentration and toxic damage. Conclusion Modified two-step
freezing and ice seeding improve the quality of mouse testicular tissue after freezing, and provide a reference for

freezing of human testis in clinical.
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