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Abstract
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1. Introduction

As a consequence of indiscriminate slaughter, some donkey breeds are at risk of extinction.
For example, the Poiton breed has 180 animals world wide, and the Brazilian donkey population
is around 80 animals (Phillippe, 1994; Mariante and Cavalcante, 2000). The use of donkey frozen
semen is an important tool for maintaining this species. However, few studies have evaluated
donkey semen quality or fertility (Vieira et al., 1985; Trimeche et al., 1998; Papa et al., 1999;
Vidament et al., 2005). The aim of the present study was to evaluate the effect of different
cryoprotectants on donkey semen and fertility using mares and jennies.

2. Materials and methods

Thirteen ejaculates were collected from a Brazilian donkey, and each ejaculate was diluted at
1:1 (semen/extender) using Botu-SemenTM extender and centrifuged at 600 × g for 10 min. The
supernatant was dispensed and the pellet re-suspended in a concentration of 200 × 106 sperm/ml
using MP 50 extender (Papa et al., 2002) in association with different cryoprotectants comprising
various combinations of dimethyl sulphoxide (DMSO), dimethyl formamide (DF), dimethylac-
etamide (DA) and glycerol (GLY). These were: M1 (2% DMSO + 2% DF), M2 (3% DF), M3
(2% DA + 2% GLY), M4 (3% DA), M5 (3% GLY + 2% DF) and M6 (3% DMSO % + 2% GLY).
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Table 1
Mean (±S.D.) values of total motility (TM), progressive motility (PM) membrane integrity (PMI) of sperm frozen using
six different cryoprotectants

Cryoprotectant combination TM PM PMI

M1 63.6 ± 8.847 36.5 ± 5.0 44.0 ± 10.2
M2 63.9 ± 8.9 37.7 ± 7.4 42.3 ± 7.5
M3 69.4 ± 7.0 43.5 ± 7.1 47.8 ± 10.4
M4 69.2 ± 8.7 42.2 ± 9.5 48.6 ± 10.8
M5 61.8 ± 11.7 40.0 ± 9.0 41.1 ± 11.6
M6 65.2 ± 12.5 39.2 ± 9.9 43.3 ± 11.1

The samples were packed into 0.5 ml straws, maintained at 5 ◦C for 1 h and then frozen at 6 cm
above liquid nitrogen level for 20 min before being plunged into the liquid nitrogen. The straws
were thawed at 46 ◦C for 20 s and evaluated for total and progressive motility by CASA and the
membrane integrity using fluorescent probes (Harrison and Vickers, 1990). The fertility trial was
conducted on jennies (53 artificial inseminations with 800 × 106 spermatozoa pre and post ovula-
tion). Based on unsatisfactory pregnancy rates in all groups, a control fertility trial was performed
using 10 mares inseminated with the same donkey semen and insemination protocol as for the
jennies, with semen that was frozen with 3% glycerol and 2% dimethylformamide (M5).

3. Results

There were no differences in sperm parameters after use of the six cryoprotectant combinations
(Table 1) and none of the 53 inseminations of jennies produced a pregnancy. When mares were
inseminated with donkey semen, the pregnancy rate was 40%.

4. Discussion

The present study demonstrates that the cryoprotectants used were efficient in protecting the
sperm during the cryopreservation process. However, despite the satisfactory in vitro results, no
jennie became pregnant with frozen semen. Thus, further investigations are necessary to optimize
pregnancy rates in jennies to the level obtained with mares.
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