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THAWING OF DEEP-FROZEN RBULL SEMEN
Ala-nd-Din*, K. A. Chaudhry** and Manzur-ud-IMn Ahmad®**

There is no unanimeous opinion about the best methed of
thawing deep-frozen bull semen and little work has been done
to cslublish o relationship between the rate of cooling and the
rate of thawing bull semen, lu the present experiments 80 samples
of bull semen were tested.  The semen was  deepfrozen in
polycthylene ampoules by fast and slow methods of deep-
tfreezing. The frozen semen wus thawed by four methods: (1)
in air at room tempetatuce (23 o oice water (3) in a water bath
al 4+ 407C and (d4) at + 75°C. Analvsis of the dals shows
thul the highest values as remards the guality of the semen
deep-ltozen by slow method was obtained after thawing it in
e waler at 0°C and Lhe most eilective rute of thawing the
bull semen deep-frozen by Just wus noticed methad when
thawed in a water bath at 4- 75%C. Thus semen deep-frozen by
siow tethod should be thawed in ice water and that frozen by
sl method in wuter bath at 4 75°C.

INTROTIICTION

The livestock industry needs noprovement by the application of modern
techniques of breeding, feeding und manupgement.  The art ol artificial
insemination has played a pivetal role in animal  breeding.  ft pravides
means for bringing abowt considerable penclic progress in the herds by
extending the use of proven sires gver a very large populabion.  The success
of artificial nsemination depends  mainly on the efficivnt and cconomicul
techniques of semen preservation whick cnable (s storage aver a long period
and its trensportation from one place to another without loss in its fertilizing
ahility. The semen may be stored in Auid state for a shart-lerm but it can
be preserved fora long term in frozen state. During the last 15 yeurs, the
seten preserved in fluid form is gradwvaliy being replaced by deep-trozcn
semen,  The bull semen may be desp-frozen by slow or by thst methods of
treezing in ampoules, struws or pellets and kept in liguid Nirogen (-196°07)
ar dry ice {-799C) Before use it has 1o be wurmed up te a fluid state by a
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process called thawing, As thure are different methods for decp-freeziog

hull semen, similariy different techniques are used for ils thawing.

At present there is no upanimous opiftion about the method of thawing
desp-frozen bull semen stored at -799C or -196%C.  Habibulin (1958) studicd
the cffect of different temperatures of water for thawing deep-lrozen  semen.
The higher rate o motility of spermatozoa was observed  in samples thawed
stowly over a period of 1 to .5 hour in a watcr bach at D°C.  In another
serics of experiments the best results were ohtained o samples thawed in oarc
a roam temperature, Lopatko (1962} recommended  the thawing of ram
semen in air at toom temperature, The bull semen decp-frozen by slow und
fast methad of freezing was thawed by Polge und Jakobsen, (1959 in & water

bath at 30°C.

- Salishury and  VanDemark (1961 recommended  that the deep-Frozen
twll semen may be warmed withoot any precautions to body temperature
before insemination. However. it the semenis not Lo be vsed immediately
after thawing, it should be warmed only to 5*C and kept at (hat temperature
il insemination (Van-Demark eraf 1857). For this resson, some workers
prefer to thaw ampouoles of semen frozen at ST9PC by immersing them in
water 1t + 5°C ar at 4-20°C {Miller and Yan Demark 1954; Mixner, 1953
and Bruce, 1956). Boyd and Hafs (1968} preferred thawing of decp-frozen
cemmen in ice water al 0 to 5%€ and used it for insemination within 3 minutes
after thawing. They noticed that thawing semen in air at room temperaturc
rapidly decreased fertilizing  ability of spermatoxoa. Aamdal and Andersen
f106%) abserved o higher percentage of alive spermatozoa from Lhe samples
of deep-frozen semen in straws by thawing ing boiling wuter fot 6 secomis
than those thawed in water at +335°C. However. water al +754C proved
hetter for thawing straws, They also studied the conceplion rate N COWS
insermninated by deep-frozen bull semen in ampoules and straws, thawed i
ice water at 0° and in a water bath at +759C respscrively.  They observed
an increase af 4.2% in 30-60 days N.R. rute of cows inseminated by semen
deep frozen in steaws and thuwed in water bath a4 75°C. The present study
was conducted o study the effect of different methads of thawing vn the
quality of bull semen deep-rozen by slow and lase methods o liguid
nitrogen

MATERIALS AnD METHODS

Ten ejaculates from cow bulls were colleeted by arlificial vagina and
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diluted with glucose-cgg yolk—citrate estender with glycerine, This extender
has been widely used for deep-freezing bull semen.  The extended semen was
equilibrated for €-8 hours at 4-5°C packed in polyethylens ampoules of
1.2 m! capacity sealed by a hot ivon and stored at 4 to 59C for freezing,

The ampoules filled with semen [rom each ejaculate, were randomly
divided into two groups. One group of ampoules was deep-frozen in  liquid
nitrogen by the slow method sceording to Ostushko and Bugrov (1968). The
other group of ampoules were held in vapours of ligiid nitrogen at 4 height
of 7 cm from its surface for 6-7 minutes and then dipped in it (fast
methods of deep-freezing semen). The ampoules of each ejaculate deep-
frogen by the two methods were stoved separately in liquid nitrogen for at
lcust 24 hours before thawing in this study.

Four ampoules from each baich were taken out of liquid nitrogen.
One ampaottle was p'aced on the table for thawing i dir al room temperatiie,
the second ampoule was dipped in ice waler at 0°, the third and fourth
ampoule were thawed in a water bath at 3+40°C and 4+ T3%C respectively.
While thawing the ampoules in water at +40°C and +75°C. the wmpoules
were takon out of the water baths when the temperature of the thawing
semen was only a few degrees above 0%

Immediately after thawing, the semen was evubuated on the basis of
rate of motility of spermatozoa under the microscope and the ampoules with
thawed semen were corked wnd placed in the incubator at +37.5°C for
determining the longevity of the spermatozos.  The absolute ndex of
longevity of spermatozaa was caleulated according to Milavanal (1962).

RESULTS AND DISCUSSION

The average percent motility of sperms, loagevily in hours and wbsolule
index of longevity of semen desp-frozen by slow or fast method and thuwed
al differant temperatures have beon presented in Table L

Analysis of the data showed that in bull semen deep-frozen by shuw
method the poorest gquality was obtained by thawing in ait at [8¥ 1o 20°C,
The rate of matile spermatozan was 37.5 por cent. Jongevity of spermatozea
5.7 hours and ubsolute index of longevity ¥.0. The quality of semen was
improved by thawing in water. The higher the temperature ol the wuler
batl, the better the quality of the thawed semen. The rate of maotility,
longeyity and absolule index obtained by thawing semen in wuter bath at
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175 was 423 pereent, T4 hours and 142 respeclively as against 41.5
per cent, 7.0 hours and 12.9 respectively after thawing in water bath at
4409, However, the best results were obtained rom samples thuwed in
water af 0°C where the rate of maodility was 43.0 per cent, longevity 7.4 hours
and absolale index of longevity 13,0,

The results obtained from samples of semen deep-frozen by (ast mechod
and thawed by the same four methods showed (Lable 1) thut the poorest
gualily of scmen wus obtained by thawing in air at room temperature.
There was no apprecigble dilference in the quality of semen thawed in 4 water
bath at F and +40°C, However, the maximum values of rate of motility
(47.5 per cent), lonpevity (9.4 hours) and absolute index {22.7) were obtained
when thuwing of semen was done in o water bath at +73°C,

The analysis of variance of the data {Table 2) reveuled no  significant
differcnce in the rate of maotility of the sermen samples frozen either by slow
or by fast methods, However, highly sipnificant differences (P<0.01) wers
observed in the rate of motility of thess samples after thawing in dillerent
temperaturcy.  Highly significant intgraction between the method of freezing
and thawimg was revealed by dale on motility rae. On comparison by
Duncan’s Multiple Range Test it was found thar samples of semen frozen
by fast method and thawed in water bath at - 75°C (FT4) gave the highest
matility. There was oo signilicant difference between STT, 83Ty, FTL, FT,
and ATy samples. Similarly, FT; samples of semen showed the lowest rate
ool metility,

The analysis of variamee of 1he data obtwined on lonmgevity of the
spermalosoy ot IR5°C showed that both freezing methods and thawing
remperalures bhad  highly  significant  effect on the longevity (P-=Z0.0D,
However, there was oo inleraclion between treesing 1 thawing methods.
Duncan’s Multiple Range Test showed that thawing mn air significantly iowered
{370 hours] the longevily as compuared Lo other thawing temperatures (7.35 1o
§.40 hours),
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TapLe 1. Comparative effect of different thawing methods

on guality of bull semen*

-

Frozen by slow method Frozen by fast method
Longevity Longevity
Methad Rate of of sperma- Absolute Rate of of sperma-  Absolute
afl motility  tozoa in  index of motility tozoain  index of
thawing (per cett) hours  lomgevity {percent) Thours  longevity
{at 37.5°C) {at 37.5°C)
In air
at 4 18-4-20%C 37.5 5.7 9.0 3p.0 57 6.1
[n ize
water at 0 43.0 7.4 15.0 425 1.8 4.8
In water bath
at 40%C 41.5 7.0 12.9 42.5 1.7 13.5
[ water bath
at 4+ 75°C 4.5 7.4 14.2 47.8 9.4 227

“based on an averape of 10 observations.

The analysis of vuariance of the data regarding absolute index of
longevity of the spermatozoa showed that freezing methods, thawing
temperatures and Ireezing x thawing are highly significant {P-C0.01). The
Duncan’s Multiple Range Test showed that absolute index of longevity of
FT, samples was significantly higher from all ather treatments while the
absolute index of longevity of 5T, samples was significantly different from
FT:, 5Ta at 1 per cent level and STy at 3 per cent level while this treatnlent
was not significantly different from FTy, 8T, and FT, sumples. The value
of absolute index of longevity of FTy samples was agzin significantly difierent
from FT;und ST, samples. Moreover, the semen samples STy were
significantly different from ST, and FT; samples. FT, t5 again significantly
different from FTy and 5T, samples. 5Ty are again significantly different from
from 5T, and FT'5 samples.
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TABLE 2. Amalysis of varignee of the effects of thawing on rate of motility,

lontgevity and absolute index of longevity of spermatazon

M5
50V, D.F. E.M. Lon. AIL.
Freezing methods I 0.03MN5 ﬁﬁu** 5?:24:*
Thawing temperaturs 3 4Og2** 25.10%* 405 . Dd**
Fr. x Th, 3 [(g2%* 3. 7TTNS (17, 10w
Errot 72 0,148 I 68 4.09

R.M-Rate of metility FT, STy STy FI; FT; 5T: ST, FE

478 4.30 4.25 4.25 4.25 4.15 375 3.
Long. - Longevity T, T, Ts T2
B.40 7. 60 7.33 5.0
ALL - Absolute index FT, ST, FT, ST, FT,; ST; ST; FI,
of longevity R
RM. = Rate of motility
Lon. = Longevity
ALL. = Absolute Index of Longevity
FR. = Freezing methods
Th. = Thawing methods
N.5 = Non-significant
- = Significant at | per cent level
FT, = Fast frecsing method, thawing in ice water
FTs = Fast freezing method, thawing in air
FT: = Fast freezing method. thawing in water bath at 4- 40°C
FTy, = Fast freezing method. thawing in water bath at + 75°C
5T, = Slow freczing method, thawing in ice water
5T; = Slowfteszing method, thawing in air
8T: = Slowireezing method, thawing in water bath at 4 40°C
8T, = Slow freezing method, thawing in water bath at . 75°C
T, = Thawing in ice water at 0°
T, = Thawing in air at 18420°C
Ty = Thawing in water bath at + 40%C
Ts = Thawingin water bath at 4+ 75°C

Therefore, on the basis of the above data, it may be recommended that
to get the maximum quality of bull semen, the thawing should be jcarried out
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in ice water if the semen is degp-frozen by slow method and in a water bath
at + 75°C when deep-frozen by fast method of {reezing.

The results obtained show that there is a definite relationship between
the rate of cooling semen during its freezing and tise in temperature during
its thawing, [f this relationship is disturbed, the quality of the semen
obtained after thawing is affected adversely. Thebest quality of semen was
obtained when it was frozen by fast method and thewed in a water bath at
17%°C  Similar results were obtained by Aamdal and Anderson (1968) by
thawing semen frozen in straws (fast method of freezing) in water bath at
+75°C than at -+-35°C. Such research workers as Hafs and Elliot, 1955;
Torbin, 1966 and many others whe prefer thawing of semen frozen by fast
methad in water bath at +40°C, in fact, had no chance of thawing it at
higher temperatures,

On the other hand. when the same samples of semen were deep-{rozen
by stow method, the quality of semen was considerably improved alter
thawing it in ice waler. These results agree to the findings of {Boyd and
Hafs 1968) who consider that semen frozen in ampoules by slow method of
freezing was better thawed in ice water than in a water bath at +40°C.
A number of research workers like Miller and Van Demark (1954); Hafs
and Elligt (1955): Foote and Dunn ((955); Mixner (1935); Polge (1957)
and many others whe recommend that semen frozen by slow method
should be thawed in  water bath at a temperaturs ranging from 43 to
+40°C, in their work, had not compared these ranges of water temperatires
with that of ice water for thawing semen.

The results obrained in (he present investigation showed that the
semen deep-frazen by either of the two methods vields poorest results when
thawed i air al room temperature and contradict the recommendations
made by Habibulin {1958) to thaw scmen in air at room temperatute,
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