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Functional activity of epididymal Chinchilla laniger
spermatozoa cryopreserved in different extenders
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SUMMARY

e development of assisted vepmd\wu e techniques in this species. The functional activity of epi
ol male sus st immedisely afe exrsion sod aher 24 howrs

nal spermatozos from
incubation, and he i T ﬁv: estendrs o proect

o bypo-osmot swellg st wasdeeted 4 ours e e exenders hm uaayes mwad well-defined e o e
The presence

of TES plus Tris, the. pmpnmwl of the individual

ditonces
the above-mentioned finding. The resulis indicaie that cryo-| ol -egg yolk-fructose-glycerol) i the most powerful

‘protector of sperm functional setvity inthis species.
SEMEN cryopreservation has been described in various
species including monkey (Seier et al 1993), human (Bunge
953), bovine (Foulkes and Stewart 1977),
mouse (Nakagata 1993), rabbit (Parish and Foote 1986)
and pig (Pursel et al 1978). Its application is of imporiance
in assisted reproductive techniques, prescrvation of species
and studies about sperm functional activity and its interac-
tion with the female gamete.
Chinchilla laniger is a highly endangered spesies
(Redford and Esengerg 1992) what i more, sveral pro
letns related o s natural rating have been deseibed s oh
s the fact that a male cennot usually matz with more than a
few females during a season. Therefore the production of
Bigh quality nimal s 3 very slow process. However, i has
claimed that artficial nsemination in this species
onds 10 eliminte gonial diseaes, fower males would
therefore need 1o be kept which represents an economy in
feed and e, Seasomasl. vaaions might also be can-
tolled (Parkinson 1987).
A technique for electro-gjaculation in chinchillas has
been described. However, from a practical point of view,

a coagulum-free seminal emission through a coagulating
material containing spermatozoa 10 a sperm-froe one, but
non-coagulating fluid and the ejaculation volume varied
between 0-01 and 007 mi (Healey and Weir 1967).

One of the critical factors related to cryopreservation of
spermatozoa is the composition of the cryoprotective medi-
um. A variety of cryoprotective media have been used in
mammals and different degroes of success have been
achieved when storing sperm in these protective media and
in the subsequent insemination (Jedrzejczak et al 1996).
Glycerol was the first cryoprotectant cmployed to freeze
sperm (Polge et al 1949) and it is still the most widely used
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agent, Recently, more complex cryoprotecive buffer sys-
tems have been introduced and several seem to b capable
of improving sperm functional activity recovery after thaw-
ing (Hinsch L a1 1997).

objective of the present study is (o compare the
ttootveraas of e cryoprotective media currently apptied
in others species o preserve the cpididymal Chinchilia
faniger spermatozoa. We also describe the functional activ-
ity of epididymal male chinchilla gametes as reflected
e Tollowing parameters sy, viabilly,rsponses o
hypo-osmotic shock and acrosomal integrit

MATERIALS AND METHODS
Animals

Sexually matore male chinchilla were employ
aimals were maintained on 12:12 ightdak) bsis -
22°C with food and water ad Libitum.

Preparation of spermatozoa

After neck dislocation, the testis were removed, the distal
portions of cauda epididymis were isolated and placed in 5
ml of Tyrode's medium (Fraser 1983). Spermatozoa were
obtained by making incisions in the fissue and by allowing
the sperm to extrude into the mediun for 15 minutes. The
spermatozoa were dispersed by shaking the dish a room
temperature for about 30 seconds.
Pre.freezing evaluation

Immediately after extrusion and after 21-24 hours incu-
bation at 37°C in Tyrode’s medium, containing 03 per cent
BsA (gassed with air: COy; 19:1) the functional
were assessed by at least two independent experienced
observers.

Sperm _concentration and motility were measured
S cousting Mskler chamber under vertod
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microscope at 200 X magnification. Results are expressed
as percentage of motile cells (Makler 1980).

Viability was evaluated by supravital staining with Hoechst
33258 (H258) (Yelian and Dukelow 1992). Using the
appropriate ultraviolet fluorescence optics. sperm with
ly fluorescence mucle were scored as dead and sperm
which excluded the H258 and were not fluorescent were
scored as viable. The viability of 200 cells was assessed

Acrosomal integrity was determined by staining with Pisum
sativum sgglutinin Iabelled with fluorescein isothiocyanate

ibed by Cross et al (1986) and Liu and Baker
(1988) with slight modifications described previously {Fiol
de Cuneo et al 1994). Scoring was performed vnder oil
immersion at 1000 x. The viability and acrosomal status.
200 sperm was assessed. Under blue wavelength fluores-
cein-appropriate excitation, sperm with brightly fluorescing
acrosomes were considered acrosome intact, while the
sperm with 1o fluorescence over the equatorial region were
considered acrosome reacted. The filter was then changed
to ultraviolet cell was additionally scored as
viable or non-viable. Only the viable cells were considered
and the results are expr as percentage of acrosome
intact cells.

s

Respanse 1o ypoosmalc shock was raunted secorting o
Ruiz et 1l (1996). The sperm suspension (©1 mi)
mixed with hypoosmotic solutions 100 mOsm (1 ml) for 45
minutes.  Evahutions phase-contrast
microscopy at 400 X; 100 or more cells were observed and
e percentage of spermatozoa that showed il swelling
was determined.

Preparation of cryoprotective media

‘The five cryoprolective buffers were made as described
‘hy Prins et al {1986) (buffers 1. I, I and V) and Seier et al
(1993) (buffer IV) with slight modifications, and their com-
position are summarised in Tab

‘To extract the yolk, a fresh chicken egg was cracked into
asterile Peri_ dish and the yolk was aspirated with a sterile
10-ml syringe.

Spermatozoa freezing

Each cryoprotective medium was added drop by drop to

TABLE 1: Cryo buftors composttion
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TABLE 2: Soma functional paremeters of ephdicymal Chinchita laniger
‘spermatoace
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® @

Viabily (% of Iing esls) w2624 68735
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a portion of pool sample to a }:1 dilution and introduced
inko the straws (450 ul) at 23°C22°C. The samples were
immersed in a water bath (400 ml) and then slowly cooled
10 4°C at a rate of approximitely 0-8°C minl, the straws
were exposed 0 ~20°C by placing the water bath in  froez-
o 13 mintes. Afer tat, the aples weee addmom.lly
cooled by exposure to liguid nitrogen er (10 em
above the ligud iogen level) foc 10 riies T s
were then immersed directly into liquid nitrogen, where
they were stored for thee to six months before Thaving,
Final concentration of cach sample was adjusted 10 ~5-10 X
106 cells mi-!.

Post-thawing evaluation

Each straw was thawed in a water bath at 37°C for 60
seconds. The cryoprotective media was removed by wash-
ing twice with Dulbecco’s phosphate buffered saline (by
centrifugation at 400 g for 10 minutes at room tempers-

e, In ordet o evaliae spemn o) aciviy, e
spermatozoa were resuspended in Ty e
capacitation medium and _incubated a5 prevm\lsly
described. The final concentration of sperm suspeision was
adjusted to ~3-5 X 106 cells mi-L.
tely after thawing and after four hours incuba

tion the parameters above mentioned were assessed.

Statistical analysis

The values wete expressed as means = standard error of
the mean (SEM). Data were analysed by Stdent’s 1 test
Percentages were convented 10 a Gaussian distribution by
arcsin transformation of square root. All P values less than
0:05 were considered staistically significant,

RESULTS

Some parametors which reflect functional activity of epi-
didymal Chinchilla laniger spermatozoa are displayed in
Table 2. Afier 24 hours incubation in Tyrode’s medium,
percentage or motile, viable, swollen and acrosome intact

spermatozoa dropped significantly with respect to the val-
ues obtained immediately after extrusion.

‘After liquid nitrogen preservation with the cryo-buffers
B emploged. a inificant tedueion of moulhy. ibily
and responss -osmotic shock of sperm was detected
when compned 10 the fresh samples. Fig 1 shows the per-
centage of motile s thawing. Evaluations
were pecformed at zero and four hours after thawing (panel
(a} and [b] respectively).



Epididymal Chinchilla laniger spermatozoa cryopreservation

Post-thaw eperm motility (%)
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Immediately after thawing (Fig 1), the percentage of
motile cells was 56:6+3.9 per cent (n = 15 in the samples
cryopreserved in buffer I, this value being siganificantly
higher than those obtained with all other cryo-buffers. After
four howrs post-thaw {Fig ), the sperm oty deceased
in all samples, remaining this parameter significantly tigher
i that preserved with buffer LI (38.75.2 per cent, 0 =

The resalts of the cvalution of viapiity sier hqmd
nittogen storage with five different protective media
presented in Fig 2. Ceyo-buffer T was again the most sffee.
tive one to maintain this parameter (P05 versus cryo-
buffets 1, IV and V). Values obtained four hours after thaw-
ing (Fig 1b) did not differ significantly from those obtained
at zero hours in all media.

Responses to hypo-osmotic shock after
tion i the ive cryoprotectants are displayed n Tabie 3.
Immediately after thawing, the highest response was
obtained with cryo-buffer IT (30.822-7 per cent of swollen
pomatoeds: o = 12 Aftec four hous ineubation in
Tyrode’s medium, the tage of swollen gametes
ctopped, valacs obiained with eryo-buffer I being g
candy different with respect to zero hours.

Acrosomal integrity was also evaluated after thawings its
results are expressed in Table 4. Percentage of acrosome
intact cells decreased after four hours post-thawing incuba-
tion, the values being significantly higher in samples cryop-
reserved in buffers I, IV and V.

DISCUSSION AND CONCLUSIONS

‘The results ceported here suggest clearly that functionsl
sedviy of epididymal Chinchill Loniger spermlozoa, 25
reflect inations of motiity, viability, hypo-
osmotic xwellmg test and acrosome integrity varies signifi-
cantly after 24 hours incubation in Tyrode’s medium. The
docrease in sperm motility during this period could be
auibuted to modifications in cellular metabolic
that occur during incubation (Fraser and Abuja 1988).
Simitar modifications were previously described in cpi-
didymal mouse spermatozoa after 240 mimutes incubation
(Fiol de Cunco et al 1994).

It is known that during capacitation, there occur modifi-
cations of mammalian sperm membrane fluidity, mainly
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TABLE 3: Roaponss t hypo-osmatic eweling taet of frazen-thawsd

0houra 4 hours
Cryotuter! 2752 149231
@ @
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© ]
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TABLE 4 Acrasome Intagelty of postdhawad spidkiymal Chinchie
{aniger apermatazoa cryopresarved in difforan extenders.
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significantly modified after the same period. In this context,
it'is known that sperm motility depends not only on mem:
brane integrity; other biochemical reactions such as energy
supply and the micrombular action of the tail fibers are
involved. These latter processes could be responsible for
‘motility impairment (Vanagimachi 1994).

sent, effects of thawing on membrane properties
are not clearly understood. In this context, Watson et al
(1992) claimed ot the frecrng-Daving process could
exert a direct effect on the sperm plasma membrane, wi
results in 2 loss of some inmacellular components o
would affect viability. Besides, Carreras et al (1992) report-
ed that in human sperm, it is possible to find living cells
with o response to hypo-osmotic shock and vice versa,
These observations could explain differences between the
percentage of swollen and visble cells reported here.
Previously, we found similar phenomena in epididymal
‘mouse gametes (Ruiz et al 1996).

Althogh differences in sperm recovery with the differ-
tcxtenders here employed could not be atibutd (o any
of the individual components, certain considerations could
be taken into account, ie the presence of TES plus Tris in
cryo-buffer I could enhance the capacity to pick up bydro-
gen jons from the surrounding media, thereby aiding the
Gehydration process. Zwitter fonic buffers have shown to
differ in protective capacity for bovine sperm as well
(Graham et ol 1972).

The proportion of the individual components could be
another critical factor. Hammitt et al (1988) postulated that
o !

fyrodes
i Uty s b <0 08 v o o er G oy

due to the removal of cholesterol by albumin, (Langlsis and
Roberts 1985). These phenomena could be an explanation
of the significant decrease in the percentage of swollen
cells detected after 24 hours.

Since the physiological role of spontaneous acrosome
reaction in mammals is unknown at present, it has been
postulated that in order to achieve fertilisation, a basal level
of acrosome reacted spermatozoa is necessary (Zaneveld et
al 1991, Klemm and Enge] 1991). This statement scems to
be confirmed in Chinchilla laniger, since the acrosome
inac gmetesdestased inificantly dusin incubaion

i absenceof any prysiologioal smuli sch ss ollicw.
far i, zom peliucdaor progesera

"The abiity of fie extendrs 1o protect the Chinchilla
laiger spesm wasstdied i his work, Functonal paame-

mmediately after thawing or four hours

later, Welldefined diffrences exis berween the eryopro.
tective effects of medium II with respect to the others

assayed here, Thus, postthawed sperm morility and viail-

ty ‘higher in ¢h in
e eande( Similar results employmg this cryo-buffer

tained by Prins and Weidel (1986) in human

Sametes.
With respect to the other parameters considered, respons-
€s 10 hypo-osmotic swelling test suggest that these cryo-
buffers did not preserve membrane integrity in optimal con-
ditions. Nevertheless, immediately after thawing, the per-
centage of acrosome intact s 208 was similas 10 that
obtained in fresh samples, indicating that all cryo-buffers
were able to preserve acrosome iniegriy.
‘After thawing and during four hours incubatin, the per-
centage of motile cells dropped in a similar way to that
described in fresh samples after 24 hours incubation.
the other hand, viability of post-thawed gametes was 0ot

of glycerol required by cryopres
‘humen sperm for optimal survival and for in vitro fertlis-
ing capacity is dependent on the type of medium used for
freczing: Wilmut and Polge (1977) reporied that when boar
sperm were frozen in a medium with mone than 6 per cent
glycerol, the extent of osmotic damage to sperm was so
severe that a complete loss of fertlising capacity occurred;
our results would indicate that the optimal concentration of
glycerol in this species is about 6 per cent.

The differences in metabolic substrate content would
constitute another relevant factor to consider. However, in
s context, Silva et al (1996) conclude that the inclusion
of sodium citrate and/or fructase 10 the cryopreservation
‘medium does not alter human sperm motility or viability.

Finally, from the above discussed resuits, we claim that

cryopreservation method for _epididymal
Chinchilia laniger spermatozoa can be achieved using
buffer 11 containing sodium citrate, TES. Tris, egg yolk,
fructose and glycerol and that this constitutes 4 sigaificant
advance in order to achieve successful assisted reproduc-
tive techniques in this species.
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