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Abstract

Kozumplik J.: Effect of Follicular Fluid on Motility of thawed Boar Spermatozoa.
Acta vet. Brno 47, 1978: 33 —38.

Boar spermatozoa in volumes of 0.1 ml, 2 ml and 5 ml were pellet-frozen on solid
carbon dioxide, and, in volumes of 2 ml, 5 ml and 10 ml were frozen in form of
cylinders in evaporation of liquid nitrogen. After 1—6 months of storage, follicular
fluid from sow ovaria was added to a part of thawed ejaculates, and, motility of sperma-
tozoa kept at 38.5 °C was evaluated. Motility of spermatozoa frozen in 10 ml was
significantly lower than that of spermatozoa frozen in 0.1 ml volume. About 30 %
of thawed spermatozoa showed straight movement. After 6 hours, their motility
decreased to 7 % in average (2—10 %), and to 12 % (9—15 %) if follicular fluid
has been added. In non-frozen ejaculates kept under identical conditions, 48 9%,
of spermatozoa showed motility. Following insemination with frozen-thawed
spermatozoa, 7 gilts from 16 fell pregnant (43.75 %,). The comparatively low survival
of thawed spermatozoa might be an explanation for low fertility rate in insemin-
ated sows.

Boars, deep-freezing of spermatozoa, volume, survival of spermatozoa, fertility rate.

Hammer and Williams (1964), Foley and Williams (1967), Grotjan et al. (1974) and
others demonstrated recently that follicular fluid as well as secretion from oviducts supported
motility and respiration of spermatozoa. Simultaneously it has been pointed out that follicular
fluid from one species agglutinates spermatozoa of another species. If, nevertheless, for example
bovine follicular fluid has been heated, the toxic factor was destroyed, and, elevated respiration
and motility could be observed even after additon of boar spermatozoa (Yanagimachi 1969;
Grotjan et al. 1975).

The effect of follicular fluid has not yet been studied with frozen-thawed spermatozoa. Since
their vitality after thawing is limited, we tried to prolong metility of boar spermatozoa by addition
of follicular fluid from ovaria and endometrial secretion from sows slaughtered during the folli-
cular phase of sexual cycle.

Materials and Methods

The second fraction of ejaculate from 4 Landrace boars obtained by manual method was used
for freezing of spermatozoa. The ejaculates were kept at room temperature for 1 hour and then
diluted 1: 1 by one of the two tested solutions described in Table 1. The diluted ejaculates were
poured into special jars with ground neck and an outlet through the stopper. Air was removed
from the jars by a vacuum pump and replaced by hydrogen. After keeping it in hydrogen atmosphere
at + 5 °C for 3 hours, the diluted ejaculates were placed for 20 minutes in a water bath containing
lumps of ice (Konovov 1975). Then, volumes of 0.1 ml, 2 ml and 5 ml were exposed to freezing
to pellets on solid carbon dioxide, or volumes of 2 ml, 5 ml and 10 ml to cylinders formed from
aluminium foil in evaporation of liquid nitrogen. Frozen spermatozoa were kept in liquid nitrogen
for 1—6 months.
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Table 1
Composition of diluents

Diluent No. 1 Diluent No. 3
Sucrose 600g 60.0 g
Glucose 6.0g —
Fructose — 60g
ADTA 120¢g 40g
TRIS — 40g
Calcium monoxide 0.6g -
Magnesium oxide 04g -
Citric acid — 25g
Sodium citrate 20g —
Glycerol 40.0 ml 40.0 ml
Yolk 50.0 ml 50.0 ml
Distilled water
ad 1,000.0 ml 1,000.0 ml
Table 2
Motility of spermatozoa after thawing
Diluent No. 1 Diluent No. 3
Vol-
ume )
inml | 0.1 2.0 5.0 20T 50t 100*| 0.1 2.0 5.0 20| s50%| 100t
% of
mo-
ving
sper-
mato- 36 35 29 35 30 19 34 30 29 34 30 19
zoa + 6.75| & 7.63| £ 7.74| £ 7.63 + 545 + 7.12| & 6.66| + 5.24/ + 6.87| + 6.41| + 7.50| £ 8.10
[}

* Frozen in evaporation of liquid nitrogen

Pellets were thawed on a teflon pan at 42 °C. One part of follicular fluid was added to 2 parts
of thawed spermatozoa, and, the test tubes containing samples were placed in a water bath at
38.5 °C (4 0.5 °C).

Follicular fluid from ovaria or endometrial secretion from sows killed in the course of follicular
phase of sexual cycle was centrifuged, the supernatant drawn off, frozen and stored at —20 °C.
Survival of spermatozoa was microscopically examined in the course of 6 hours, and, spermatozoa
with progressive motion only were considered alive. This way of examination was applied for
each volume and form of frozen ejaculate under study.

Results

Solution No. 1 (Tab. 2) seemed to have the best composition, though the differ-
ence between both solutions tested was not statistically significant. Evaluation
of the effect of various volumes used for freezing made it obvious that there was
no difference in motility of spermatozoa as far as volumes 0.1 ml, 2.0 ml and 5.0 ml
were concerned. The motility of spermatozoa frozen in 0.1 ml was significantly
higher than in 10 ml. Results concerning motility are summarized in Table 2,
their statistical evaluation im Tab. 3. There was virtually no difference between
volumes 0.1 ml and 2 ml, while in 5 ml the motility of spermatozoa was decreased,
although not to a significant degree. Practical implications concern not only the
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period of time requested for freezing the insemination dose, but, the whole process-
ing of large amounts of spermatozoa.

Disregarding the volume frozen, thawed spermatozoa survived a considerably
shorter period of time than spermatozoa in freshly diluted ejaculate. After 6 hours
in a water bath at 38.5 °C, not more than 10 %, of thawed spermatozoa showed
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progressive movement, while an average of 48 9, was registered with freshly dilut-
ed spermatozoa (Fig. 1).

The effect of follicular fluid on the rate of moving spermatozoa was studied
under the same conditions. Follicular fluid influenced both the number and the
duration of motility. With progress of time, comparatively more motile spermatozoa
were present in samples with follicular fluid so that they differed by 3—6 9,
from control samples at final evaluation. The results are in agreement with the
findings described by Foley et al. (1967), Grotjan et al. (1974), and others.

Table 3

Statistical evaluation of effect of frozen-thawed volume on motility of spermatozoa

T Criteria :
Volume of Npared Critical values Significance n
spermatozoa
! 1 g.Lml: 2ml | 0.5064 0 11
: | .1 ml: m, 1.1503 0 11
Diluent ‘ 01ml: 2ml+ 0.4249 0 11
o.1 | 0.1ml: 5ml+ 1.3684 0 11
| 0.1ml: 10 ml 5.7518 P=o0011+ 11
3
| 0.1 mi: 2 mi 1.0122 0 11
. 0.1ml: 5m 1.1650 0 11
Dijuent 01ml: 2mlt 0 0 11
. | 0.1ml: 5mlt 1.6265 0 11
i 0.1ml: 10 ml 6.6769 P=o0.011T+ 11

*+ Frozen in evaporation of liquid nitrogen
++ Advantage for 0.1 ml



36

usBonrtu pmbif Jo uonerodeas ur udazory +

LyF 96T+ ST 6CF TvF 9'eF seF 8vF SYF TeF 6v+ 6v+ _
n ot (4 €l n St 4 6 4 4 8 ¥I €1 % ur frmnow
11 +0°0T1 +0°S +0°C (' 0T 10 +0°01 +0'S +0T 0's 0c 10 W ur QWNOA
u € 'ON wonIq 1 "ON N

Suimey) J93)8 SINoY g ‘pIppe PINY JL[NOI[[0] YIIM B0ZOjeUIIIdS JO AJI[NOW
S9IqeL
usSonu pinbr] yo uonerodead ur uzoIy +

6ct LyF (4 &8 s'eT geF | 1T €evF 9+ 86T+ seF A 9'9F €sF
L4 v L 8 9 o1 6 9 L o1 14 6 8 % ut &mnow
11 +0°01 +0°'S +0°CT (8 | 0T 10 +0°01 +0°'S +0°C “ 0's 0T 10 W ur JWNOA
u € "ON 2N 1 *ON uan[IQ

Suimsey} J333e sInoy g Bozojewrads Jo AN[HNOW '

¥ 91aey,



37

A favourable effect could be generally observed in every sample with follicular
fluid (Tab. 4 and 5). The difference in motility of spermatozoa was of statistical
significance in 66.6 9, of volume categories. The real difference in motility, ranging
from 1 9, to 13 9, after 6 hours in water bath at 38.5 °C, does not appear to be
ample. Understandably, follicular fluid can act only upon spermatozoa not damag-
ed by freezing to an extent which would influence their metabolic processes. Table 6
shows that follicular fluid was less efficient with the diluent No. 1. More examina-
tion will be needed to .elucidate this fact, since without addition of follicular
fluid, diluent No. 1 appeared to be slightly superior to diluent No. 3.

Conclusively it is to be stated that boar spermatozoa frozen and thawed in the
described way can survive a comparatively short period of time only. An average
of 7 %, (4—10) spermatozoa survived 6 hours at 38.5 °C. The value increased to
12 9, (8—15) if follicular fluid was added. The results indicate that if insemination
with frozen-thawed spermatozoa is carried out 10—12 hours prior to ovulation,
there is almost no chance of fertilization though conditions in the oviducts de-
cidedly are more pertinent than in our experiments with follicular fluid. Our
findings differ from those by Pursel et al. (1975), who reported that deep-frozen
spermatozoa maintained their fertility for at least 20 hours after thawing. An
explanation for the different results might be the difference in composition of
diluents and freezing techniques. In spite of the above-mentioned differences
results are close to those of Polge et al. (1970), who counted 83.5 9, of fertile
eggs after surgical administration of spermatozoa into oviducts, while merely
2.8 % after administration into uterine horns of spermatozoa with a motility of
30 9. In the course of testing survival of spermatozoa without addition of follicular
fluid, 16 gilts were inseminated and 7 of them (43.75 9,) became pregnant.
This insemination rate indicates a short-time survival and consequently fertilizing
ability of frozen-thawed boar spermatozoa. Conception is achieved only after in-
semination carried out shortly prior to ovulation.

Vliv folikuldrni tekutiny na motilitu spermii kance po rozmraZeni

Ejakuldt kance byl zmrazovdn v objemu 0,1 ml, 2 ml, 5 ml ve formé& pelet na
suchém ledu CO, a v objemu 2 ml, 5ml a 10 ml ve formé& valeckd v parich te-
kutého dusiku. Po 1 az 6mési¢nim uchovavini byl hodnocen pohyb spermii po
rozmrazeni a jejich drZeni pfi teploté 38,5 °C i po pfiddni folikuldrni tekutiny
z vajeCnikd prasnic. Bylo zjiSténo statisticky vyznamné sniZeni pohyblivosti
spermii ve vzorcich mrazenych v objemu 10 ml, oproti vzorkim mraZenym
v objemu 0,1 ml. Po rozmraZeni byl zjiStovan pfimocary pohyb asi u 30 %, spermii.
Za 6 hodin klesl pohyb tak, Ze byl zji§tovin v priméru jen u 7 9, spermii (2—10)
a ve vzorcich s folikuldrni tekutinou byl zjiStovin v priméru u 12 9, spermii
(9—159%). U nemraZeného ejakuldtu, drZeného za stejnych podminek, byla
zjiStovana pohyblivost u 48 9%, spermii. Z 16 prasni¢ek inseminovanych zmraze-
nym semenem bez folikuldrni tekutiny zabfezlo 7, tj. 43,75 %,. Relativné nizkd
prezitelnost spermii kance po rozmrazeni muZe byt pfifinou slabSich vysledki
v zabfeznuti prasnic.
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Bausanue $oauxyasapHOM >KHAKOCTH Ha MOABHXXHOCTH clepM 6opoBoB
Iocjie pa3MOpPOXKEHH A

IIposomusiocs pasMopakuBaHMe 3AKyjasta Goposa B obveme 0,1 Mu, 2 mMu,
5 ma $opmoit mpaxupoBaHus Ha cyxoMm Jjbge CO2 u B obweme 2 Mu, 5 Mu
# 10 Mma B popMe BaIMKOB B Iape XXUAKOro asora. [locse XxpaHeHMs B TeueHHe
1—6 Mecsaues mpoBomMJIACh OLIEHKA IBMD)KEHHs CIEPDM IIOCJ€ Da3sMOPOKEHHMA
¥ ux ycroituuBocta npu temmneparype 38,5 °C u mocie mobasieHus Poaukynsp-
HOM JXHUIKOCTH AMYHHUKOB CBHHOMATOK. DHIJIO BHIABIEHO CTAaTHCTUYECKH 3HAYH-
MOe MOHM’KEHHE IIOIBM)KHOCTH cIepM B obpasuax, 3aMOpakKMBaeMBIX B ob6beMe
10 mu, mo cpaBHenuio ¢ o6pasuamu, camopaxkusaembiMu B o6seMe 0,1 mu. ITocae
Pa3MopoxeHus1 OBLIO BEIABJIEHO NpAMONMHeiHoe nBuxenue okono 30 % cmepm.
Cnycra 6 4acoB MOHM3MJIOCH ABM)KEHHE HACTOJBKO, YTO OHO MMeEJIO MECTO JHIIb
y 7 % cnepm (2—10) u B mpobax ¢ GONMKYJIADHOH >KUAKOCTHIO GHLIO ABHXKE-
Hue ycraHosieHo Jumb y 12 % cmepm (9—15 %). ¥ xpanumoro B oamHaxo-
BBIX YCJIOBMAX HE3aMOPOXKEHHOTO 3AKyJsaTa Oblla yCTAaHOBJEHa IONBMKHOCTD
B cryuae 48 % cnepm. U3 16 cBuUHOMATOK, OIUIONOTBOPEHHBIX 3aMOPOXEHHBIMH
cniepmamu, crago 6epemennbiMu 7, T. e. 43,75 %. OrHocuTenpHAas HHM3KaA XKU-
BydecTb CrepM 6opoBa IIOcie pa3MOPOXKEHHUA MOXeT ObITh IPUYMHOI He ocobo
yIOBJIETBOPDUTENbHBIX Pe3yJbTaTOB 3abepeMeHeHHsA CBMHOMATOK.
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