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B COMPLETE SPECIFICATION
Preservation of Semen

" INDUSTRIES, L1p.) of 54, 4-chomc, Jusonishino-cho, Higashiyodogawa—ku, Osaka,
Japan, a body corporate organised under the laws of Japan, do hereby declare the
invention, for which we pray that a patent may be granted to us, and the method by

. staiement:—— - _
~ This invention relates to a method for increasing and/or maintaining the
“yiability” and “motility” of spermatozoa in semen preparations for the artificial

10 "insemination of livestock. . :
t ' ‘In recent years, artificial insemination has been widely accepted in the reproduction
~ of livestock such as cattle, goat and sheep. The object is not only to reproduce farm
_ animals efficicntly but also to make full use of sclective semen from proven sires for
the genetic improvement of breeds. For effecting artifical insemination, semen collected

15 from the male animal is at first stored outside the body and then inseminated to the
' selected female’ animal. Therefore, reasonable operation of the artifical insemination

- In general, the animal semien for artificial insemination is stored after it has been

S diluted with a suitable semen diluter, and the kind of diluter and the temperature.
.20 . of storage have a close “connection” with the “yiability” and “motility” of the
: - spermatozoa in tlic diluted “semen, and thus with the fertilizing” capacity thereof.
For the storage of the diluted semen, the metabolism of the spermatozoa must

" be appropriately suppresscd_-Lowcring the storage temperature is generally adopted

and the so-called decp freezing. method, The liquid semen method consists in

diluting semen. collected from male animals to about 5 to 20 times its original

volume™ with a scmen diluter and subsequently_ke_eping the diluted semen at 2
_“temperature of 4°C, until actual use thereof.

animals o0 3 to 10 times its original volume with a semen diluter (the primary
dilution), cooling the resultant diluted semen .at 4°C, gradually for about 1 hour,
further diluting the - diluted semen 10 twice its volume with the semcn diluter
supplemented with glycerin as_an antifreezing agent (secondary dilution), keeping

S i 35 the diluted semen at about 4°C. for about 6 to 18 hours in order to permeatc
S l : - glycerin_ into the spermatozan cells (glycerin equilibrium), then freczing and
Al S . storing at. an ultra-low temperaturc of —80°C. or.of —196°C, and thawing the

| {rozsn semcn at a temperaturc of 4°C, or 37°C, before the use of the semen.

We, TAKEDA YAKUHIN KoGvo Kasustikr KArsHA (TAKEDO CHEMICAL'
5. which it is to be performed, to be part_icularly described in and by the following

insemination of livestock and also to a stabilized scmen preparation for the artificial

% The decp freezing method comprises diluting semen collected from male
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15

depends fully upon the satisfactory stofage of semen for a long timeé outside the body. :- '

20

for this purpose. The hitherto-employsd processes for storing semen for artifical -
.25 insemination can be divided 'into two groups, ie. the so-called liquid scmen method -

25

30

35

The liquid semen method, however, cntails the drawbacks that the “yiability”

40 - and “motility” of the spermatozoa in the diluted scmen are lowered with the lapse
' - of storage time since the metabolism of spermatozoa cannot be sufficiently inhibited;
and therefore, the -artificial insernination with the use of the diluted semen stored

for a relatively long period ‘beyond five days results in a . low conception rate.
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5 which it is to be perforned, to be particularly described in and by

the follow_ng 5 st at enent_ - _This_inventionrelatestoa
net Roanf orSI nereasi ng and/ or mal ntai ni ng t ne 'viability" and
"ot i | ¥E*¥f spermatozoa in senen preparations for the artifi€i'al ‘ :
i nsemi nation of |ivestock arid also to a stabilized senmen prepar ation for

t he art|f|C|aI 10 i nsem nation of |ivestock. I
10 -~ . 2 . In recent years, artu,ﬁssgual i nsem nati on has been i deI y 3
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et abolismo € 1RRES REDEORA thilfedzen semen, can BEInaEIR 0&( nansamsuppr essed.
over i ng t heswstheorthgletilisrgpepaituefahd spergepms ednlbg i /or maintained f or thi s

ur pose? Thegcmat FPé‘t“E"tSLléﬁ?ﬂ &g bprttf@é@@ecsoffadm%ermumr@ cywisghiamise ar tzpflcal 25’

nseni nati on“T& %hebsnaqﬁnwts@nt maﬂtﬂp& miémeﬁ ' prdphiriciOg Galdaed | i quid

enmen met hodsyméferrical thiamine o3t epfwingdermuRg net hod. The

i quid senen net hod consists’ |n o dil.uting senen collected from nale
nimal s to about ‘5 to 20 tines its or ipgi nal - vol unme vmthaserren .
i l'uter and. subsequently keepi ng the ﬂl | uted senen at a

errperature of 4[err]C until act ual cHse theregf :
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25 -in which R is a substituted or unsubsti_tutect_ alky_l group, e.g.: Lo _ .25
| ‘Compound | o . R
thiamine tetrahydrofurfuryl disulphide CH, — CH,
- CHa——(!:Hg _ clzn,
R N/
thiamine allyl disulfide .  —CH,CH=CH
thiamine 2-hydroxyethyl disulfide . —C,H,0H
~ thiamine (7-methoxycarbonyl-3 . - CH,
acetylthioheptyl) disulfide VAN :
. . ~CH, ©' CH(CH,),COOCH,
o ~ scocH,
- thiamine propyl disulfide .' . - -jCaI'E

T e e T e



30 The deep freezing nmethod conprises diluting senen collected

from nale 30 animals to 3 to 10 tinmes its original vol une
i t h a—sererdHuter—(the—prrrary girturion), cooling the resultant
YRS senen at_ 4[err]C, gradually for about 1 hour, ~-wr  further

dllutlng the diluted senen to twige its volunme with the semen dil uter _

" supplenented with .glycerin as an antifreezing agent (secondary dil ution),

2 'keéplng 335 the diluted senenlqgsﬁ@out 4[err]C for about 63to 18 hours
- inlorder an. cells
(gljycerin e i@t 4 $higming dqrivative efihorfpliowing fogmulaind storing at an ultra:low
\teﬂperature of -80[err] & or of -196[ r]C, and thaw ng the - - frozen
. Senen at a tenperature o] e£r]Cnnor 37[er bef ore the use of the"
5 seden S The 11 owever, entails the . -
_ -drambacks that the "viabiligy" 40 and "np Jltx" of .the spernatozoa
lntthe diluted senen are |l o aps of st orage

tlge since the netabolism of sperna oa:ﬂ?nnoglse sufficiently inhibited,
10 and therefore, the artificial insemnation”wt he use of the diluted -
- seren st or edm which R, and li Wvhith fnﬁ;} fd thygin% Jr reﬁ?&ép&genpgay E;ﬁ faExMe days

results in aadypearb@IKGHDdr) ARenltdeter, the cyclocarbd b6 tqé ay be a 2
1,188, 357 phosphono group, where phosphono means : 3 Spmilar | y

5 the deep free2|ng net hod entails thQ)drambacks that the "viability" andt
B - I :
: -—f—-OH
' OH
e.g. .
Compounds ; o R, ' R,
. e . . . - - CO ‘- co

0,S-dibenzoyl-thiamine - —© ——©
0,S-diacetyl thiamine o ~CO —CH, | —CO-—CH, ok
S-acetyl thiamine O-mOhophosphate_ { -CcO —CH, | O ' ' :
I o o Il g
. | ‘ OH | b
0,S-dicarboethoxy-thiamine ~ | ~coocH, |—coocH, -k
0,S-cyclocarbo thiamine -R, \ - :
‘ . \kr_ “c=0 3
-/ / j
{ or a bisthiamine-disulfide derivative of the following formula:
N R T
1 e l . :
v NH, CH . S - :
S . (N Q - C,H0 =R . 2
| Do . 7 T2y :
| 4
. T . ]
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"motility" of spermatozoa in the thawed senmen obtained by thaw ng the
frozen semen | owers mnth the | apse of tine although the

e a3 T~ Ot =0T T spertmat-ozoa in the frozen
senﬁn aﬂ% kept at rather ‘stabl e condltlons t hr oughout - T the peri od

of freezing storage. : 5

‘Thus, it-has been one of the nost |nportant desiderata i-n the field of ,

stock- o . breeding to establish a nmethod for keeping spernmatozoa |g

‘the dil uded senen and © thsspdtawed sermen -fromthe frozeh semen

vi abl e~1oT 't IS an obj ect of the present "
iRvention t'?)wlb‘qbngfs °r§arﬁ°é‘t’lﬁc§8df'°31 ancreasr ng - 10 _ and/or nmintaini ng

the “viability" and nDtlllty of spernatozoa in a semen 10

pl‘ eparati on fOI‘ ar t+fretrat nae 1|clL rom-of—t+Tvgstock Anot her .obj ect: Of the
present |nvent|6ﬁmP So_provi de a stabilizpd senen.preparatron 5
stitable for a | ONGhisBiERIBulfide _ of the genen. Xher objects will be:
appar ent . fromthe de#e##ed+deee++p%%eﬁ et—t-he - present rnvéntron .
herei nafter provided 15 - . 1n accorda Wi {h one enbodi ment of .
the- present i nvent Ibﬁgb TEn - Qidikle '-1-50—@ that - the "vi abr | i ty" '
and "nmotility" of sparnatozoa of |ijvest ock, eclally of 10
runinant_livestock such as cattle, goat{, sheep, in prgparations, e;g; the.
di l'uted senen. and tne thawed.senen rromthe frozen .senen, ican be -
i ncreased and/ or mai ntained - so that the fertilizing capacrty of
the sper mat 0z Ghe Gsid thismihd) Gerivamadmantt asployai 0t fade rvendlpounds 20 corres- f or an - 15
‘ext endid p@ﬁﬂ@f f:;ethirsgn: gbltethed F#@%Qﬁoy:lﬁf}mm(il Igtgﬁﬁ%tfndhe certain o
ot h} am CSE (ramme dpnvau Pya%& 0t @p ﬂgmf’gﬁm% ne %er I Vat I Ve :

scmen preparation for artificial
to be cont arhe t%?%%ﬁ@&%@@ﬁc&ﬁdn@%anﬂﬁr% rkHtting the “viability”" SYNMEL i cal

t h| am ne orayar‘fmnltrly”sofl thd ghernclerda\ia tlie\semapf prépamtidnpthe ohianxige decivatvd a:
_ is used in such an amount as from 0.001 to 0.1 g per 100 c.c., preferably 0.006 ° :
10 to 0.01 g per 100 c.c. of the semen preparation. 10
' The semen preparation to be incorporated with the thiaminc derivative may be
. any of the conventional semen preparations for artificlal insemination of livestock.
That is to say, according to the method of the present invention, either the diluted
- semen in the above-mentioned liquid semen method or the thawed semen obtained
15 = by thawing the frozen semen in the above-mentioned deep freezing mecthod can have 15
- the “viability” and “motility” of its. spsrmatozoa increased and/or maintained. -
This effect of increasing and/or maintaining the viability and “motility” of " the
spermatozoa can be attained by adding a thiamine derivative to any conventional
. semen preparation before use, In the case of the diluted semen in the liquid semen
~ 20 method, the thiamine derivative may be added to the semen diluter with which the 20
- scmen is diluted, to the diluted semen just after the dilution, or to the diluted semen
under the -storage at about 4°C. In a casc of the thawed semen in the. decp freczing
method, the thiamine derivative may be added to the semen in any of the steps of
the second dilution, of the glycerin equilibrium cnd of the storage at about 4°C
25 after_thawing. Most practically, the object of the preseat invention can be attained | 25
by diluting the semen with a semen diluter containing the thiaminc derivative, :
which is prcparcd by adding the derivative to any of hitherto known diluters. The

~

20 .

25

concentration of the thiamine in the semen diluter is 0001 to 0.1 g per 100 ccs., v
preferably 0.006 to 0.01 g per 100 c.cs. of the diluter.
30 The semen diluter to be employed in the present invention may be any of the - 30

ordinary diluters known in the current art. In general, the diluters may comprise, as
a basal component, egg yolk, egg. yolk product such as lecxthm, milk or milk product
such as defatted milk or casein, and additionally may contain inorganic and organic
. buffering salts, and energy sources such as fructose and amino acid, all of which are
35 " familiar in the veterinary and animal husbandry art, and are commonly chosen 35
- depending upon the factors such as kind of the fivestock. As the examples of such
semen diluter there may be enumerated an egg yolk diluter such as egg yclk-cxtratc-
buffer solution, egg yolk-phosphate buffer solution, a milk- dlluter which is prepared
. by heating whole milk or skim milk:
40 - Thus prepared semen preparation contammg the th1am1ne derivative is very 40
- high in the “viability” and .“motility” of the spermatozoa therein and therefore
the fertilizing capacity of the spermatozoa in the semen preparation can persist
after many days of storage. -
: The following . examples are merely intended to illustrate prescntly preferred
45 embodiments of the methods and compositions of the present invention and not 1o 45
- restrict the scope of the latter.
Throughout the present specxﬁcanon as well as in the following e».amplcs, the
abbrevnatmns “ml” and “°C” respectively refer to “milliliters” and “degrees
centxgra > and percentages are g per 100 c.cs. unless otherwxse described :

.._;




[err]
group,

‘thigamj n# al Iyl disulfide. - CH[ er r ] CH=CH S
thran3ne-2-hydroxyethyl-disulfide ‘ ' C[err]H[err]CH
_thranine (7- met hoxycar bonyl-- CH err]
?cetyithlohgptyl) di sul fide 1,188,347 : [err]
o - In the following examples the “vxablhty” and the “motlhty of ‘spermatozoa are
Uk shown by the following references:
| +.4+: Spermatozoa with very actively progressive motion,
++: Spermatozoa with actively progressive motion. _
5 4+ : Spermatozoa with progressive motion. .5
o = : Rotative or pendulum-like motile spermatozoa.
Attt Spermatozoa with a motion between said -+ +'+ and ++.
~ ++~+ : Spermatozoa with a motion between said + + and +.
. 4~z : Spermatozoz with a motion between said 4 and . _
, i 16 ' Pcrcentéges which arc described in front of said references mean percentage of .10
P spermatozoa with .such motion to all spermatozoa in the semen preparation. For
example, sgii*' means that percentage of spermatozoa with very actively pro-
. gressive motion and percentage of spermatozoa with actively progressive motion to
- : all spermatozoa in the semen preparation arc 85 and § respectively.
S 15 The “viability” indices of spermatozoa in the semen prcparauon are shown by 15
5 the values calculated from the following formula: B
' “anblllty” index=100a+75 b+50c+25d "
y _ 100
10 wherein a: Percentage of + 3 to all spermatozoa in the semen preparation.
_ b: Percentage of <+ . " _
- 20 c: Percentage of + 20
d: Percentage of +
5 _ EXAMPLE 1
2 Bovine semen collected from 2 bulls is diluted 10-fold at the body temperature
: with an egg yolk-citrate buffer solution containing 2.4%, of sodium citrate and 20%,
25 of fresh yolk and 0.0156250%, 0.0078125% or 0.0020000%, of thiamine propyl 25
disulfide. Each of the diluted semen samples is cooled to 4°C. and stored at even .
témperature for .7 days. The “viability” and “motility” of the spermatozoa in one
20 . drop of each of the diluted semen samples is cxammed microscopically at 4°C, The
' : results are shown in the followmg Table L : , '
25, .
. 130
.35 '
40 :
45 .

wes e

e.g.:

25

25 Conpound
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in which Ris a substituted or unsubstituted al kyl




3

-Clerr]Herr]
or a thiamne derivative of the follow ng

di sul fide

3

t hi am ne propyl

1, 188, 347

. Lo S o . c\oCN puc ..u.n.n.ucn\J..!-.u-\(l E At Hc- - « . n UGO .—.H_Ou muvuuu:OU USIDS Ur—w.bc.ﬁ..
m RN I - - omesadua £pog 33 3¢ PIOFOL Es_N%um_w qu 10 wox S
P 2B .
— : A
nrb i N ' “
N4 ) |
’ o : . y . ‘parequinuin Ing  S[Hour,, 39 B .
} M . . =or +g +g +5 ol  —s _
T o Foz F~+tog o : _ (tonuod) 0
o2 . g | F b ~bbbop | FHtog | FHtoL | oL | oL :
N @© . -
"o E Fozr For o Fer +s +s| - +s | +s |  +s : -
T3 _ N : |- R R _ 00002000
oL N - oe ++o0p - |+++sg|FHtoL | H+tor|  ++toL R
® : : . —
22 +s | s ot +s | os| s | s +5 | .
(&) m W _ : _ : o g . 6TI8L00°0
250 ++40p | ++~+++0s| - +++o9|  +++so|+++oL|+++sL|+++o08 ++4+c8 _ g b
38¢< #1 SR +¢ . +¢ +¢ | . +¢ +s | - _ . _
o_ o B : 3 ] +++¢8 oszostoo | - | -
595 "F~+toz +~top | ++~+++os | sz | FH4sL | 408 _ : 1 . -
°°E +¢ +or - |- +s +s o+ +s +01 +s e
22 31 R . : S (fonue)) ¢
oogg| | t~ttog] ++ov | ++~+++oy . +++os | +++ss | ++FoL | H++oL] o oL o
.0 — : . : . .
P -0 Fs +5 - +s +s +s | +s ] - +s| - +g =
oo o> ‘. 7 S N : 0000200°0
P oL +og|  F~ttop| F~++0p|F+~++4os | FH+ss | FHHtoo | H++or|] 4L . v
[T - . . . . : . :
-0 +01 +s ] +s | I . +s +¢ +s | +s - ; S
Zoc . ! T _ . . : ST18L00°0 .
S ++0p | ++~+++05 | ++~+++09 +++59 | ++-+o9 | +++s | +++08] - +++o08 A
285 C+s | +s .+ +g +5 +s | +s +g S
— © - T L = | S 05Z9510°0
—g +~+40e | ++~++tos | ++~++4g9 +++69 | +++oL | +++sL | +++o8 ++-+¢8 _
TR L o | - s ¥ ¢ ¢ I vopnpp (%) mpp sg
J.0 O : . : o = : o Joyye WS -
g > . Aprerpowmy oyl uy 3py
c X - . - -jnsip Adoad
. w.m (sfep) pomad s8wicag- = - . suurenp jo
P P : : : . . uonenuaduo) |
S28 e .
= -0 1 T1av],
o [ w o .

..a




[err]

R err]

Conmpounds

O S-di benzoyl -t hi am ne

e. g
Rlerr]

—T

St g

i
F
i

T ani e

O S draceryt

~COCH err]

O EpaE

- CI{Eerr]'

S-acet yb t hi-anisae

_cooq err] Heerr]

0

" -CO--CH err]

O S-di.carboet hoxy-t hi ami ne

O nmdnophosphat e

- OH

:
i
3

18342 ycl ocarbo: t hi am ne o
a prsthiamne-adisaliide derrvative of the .

ere]Herr]

bt AL S e e e s F e T et i SR

+s
b tse

+¢
+~++op

+ot
+~+-+0F

+¢
++-+sL

+¢
+4+¢

(13

(14

$290°0

0 | T~-0¢

+++08

B < 2

[{3

€«

00050

0 *12

+++58

« .

(13

<

0000° T

opu
-o[yp
-oxpAYy
*@ILY

+g
+~ttse

S +s
++~++tes

+++08

+¢
+++6L

" e

<€

(<4

- 6290°0

0o | F~-o0z

+++68

({4

€€

({3

0005°0

or

+++g8

s
+-++0L

+++o8

+++g8

10000° T

»@ALL |

uonIppe
oY1 Joe
Lerp
-sunu]

uon
“1ppe

a1053g |

uonnpp
oy
Ioye
Lpaerp
=OWII]

(%)

uonen
-uouo))

soAR
~BATIIP

- zavy

' (skep) pouad ofeimg . -

-

SI? Ul UORUaAUY STyd Jo 9dods 2yl SPISING SIANCALIP JO Swunowre JO Isn Y

o1

*Z 3[qe], Summoj[o} AP UT UMOYSs 218 SNS3I dyJ, "Affedidodsoroius paujwexd st o1

'sasodind aapereduwod 30§ pasn aq Kew paureiqo SInsSI 3 ey os sp djduexd

udwWRs paInpIp. oy ul. eozoyewads Jo  ALunows,, pue  ALifiqeis, dyr 93elols ayp jo
pouad o noySnoxyy, 's£ep § 0} Dob 1B PIIOIS ISYUNJ SI UIWIS PANJIp YT,
*°4$790°0 10 %60 ‘%1 JO UONENUIdUOD Jeuly € UT UIWDS PAINfIp syl
01 poppe st opuo[yd0IpAy apyqnsip [Adoxd suiwen pue spyjnsip [Adoxd ouiwemy ..
S ‘opuo[yooIpAy opynsip AInjInjoipyenar Jujwe ‘opynsip  [AInjanjoipAyenay S
smweny ‘53e101s SAEP OM) 1Y "Dop 1T PII0IS SI UIWIS PANJIP YL ‘HIoA ysaiy Jo -
%407 pue eNI> WNIpos Jo %7 Sululeiuod uonnjos Iopnq dnenp-yjof 38 ue PIM

aimesodwdl Lpoq Sy e Pioj-01 Ppa

I[P SI |[nQ U0 Wo1j pAIdI[0d VWIS dutAcy -

7 ATINVXH -

< -Rlerry—

- folliowi ng formula:

wsant Ay o

R A

g
h
ol




[err]

0

1, 188, 347

" wr

e o

»

e

1,188,347

10

~ (penupuod) g FMAVY

- AUy
© opymnsip (Adoxd ourwrerp  :yyQdL
spymsip jAanymjoIpAyensy surarenyy ‘¥ QILL __
oL s +5 +or| s | +s| ) 3 . .
~+0z : | S )
+0% +~t+6p | ++~+++ss | +++oL | +++0L - | texnue)
Fg +¢ +¢ +s +g +g o : :
) ) . ) . ({4 ﬁ.- (14 ° <
+ov ++or +~ttep | ++~+++09 | ++FoL | HFHoL| | lonuo)y
T +s +s - 7S ++_+ow T « « « <2900
+++09 ++-+59 ++-+oL +++sL |+t .
: 0 | F~+or « « « 0005°0 JpH
| +++o08 o.m.ﬁ _
0 |+++ss « “ « 0000°T | »»QdL
+s +s ot +s - .
. _ _ +406 | ++-+o08 « . « $290°0
++~+++o0s| ++~+++09 +++oL +++62) o o
. _ 0 For | +++s8] “« « 0005°0 | xCdL
0 +++om , € 13 3 oog.— [ ’
L 9 S I € uonppe wp| I uonnpp (%) .  sean}
. o a1y g -Ippe : o Uonexl | -eAIDPp
. Lprerp aq e | -udouo) surur
~auuay 10559 Aprerp -eny,
-aurry _
'
(sfep) pouad 33ezog )




t1.amne propy. C.sulice

in which Ris Hor carboxylic acid acyl, e.g.:

Corrpounds R bi st hi am ne- di suI f | de

-Lndl ng salts with a sui.table acid such as hydrochloric acid and nitric

bt o\\.r ucuLuyl ttam ne) disulfide =~ [err]:. . .:

dipratipesenay—e—enptoyed-as—t Tee CoMpouRdS or COTT 6%,

1d. In the 5 met hod of the present- invention one conmpound or a
xture of nore than one of. -5 : these thiam ne derivatives i's
ded to the senmen pre aratlonfo artificial insem nation. - From g
e vi eviboi nt__of thg P]pr('t of .ni’}&rg“ﬁ ; i 2 : o
iabilTity" : and "noti I | tyEXAwaEthe P ln the senmen - .0 E
eparation, R cpllecterbiroay e & cof d;ﬂ:‘edzi o :Q:‘ggéﬁ’ T a5sfy, an amount- asf
Om 0.001 twpf sh‘% h@ a&@ scﬁ'm‘:\'xs’stopcrdea @506 Bub@fs dibtage, thiatnine0. 01 g per 1P
0f5 t he Dad@lﬂdi}nthxammc tetrahydrofurfuryl dxsulﬁdc hydrochlondc, 5" 10

e seren pnmaﬁeapmm disgfidseantl joni mpsédhswr %hvéw Hfa | 3iddri vati ve may}

3 IQ‘Fd & élzgi? g‘&’ﬁ?fp "% b bdrion of tHsromdgh,i f i Ci al.
Sem nat i o 1alj11 » of spcrmatozoa in diluted semenT emhﬁneﬁo Sai’ .
cordwg t xﬁ ;Eh aswafollawingSnble dn, eit her the dl | u ‘bd-

'I’he use of amounts - of denvanves outside the scope of this invention in
example is so that the results may be uscd for comparanvc purposes.
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senen in the above-nentioned liquid senmen nmethod or the thawed senen

obt ai ned 15 by thawing the frozen senen in the above-nentioned deep
LA Lgezing met hod canmave 15— —The VAN TITy-Tand " TOLCLLEYE oI TTS
T TShET maozoa | NEreased and’ or el htaimed: Thts—off e-“e*t‘»‘io*r‘ﬂ“rfd'f’%”ay ng

and/ or maintaining the vi ab| lity and "potility" of the 'sper rnat oz_oa
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by heating whole mlk or skimmlk. 40

preparation containing the thiamne derivative is very

in the "viability" and "notility" of The Spermarozoa Therern ang thereror
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5 + . Spermat ozoa with progressive notion.

5 [err] X Rotatrve or pendulunrlrke notile

. spermatqQzoa. *° : T —— G = R L L RE S PR o = e =t
. befween¥sai d + ++- and + +. ++~+ ; Spernatozoa.mnth, ,nﬁ?“ﬁﬁ“*
- between said + + and +. . +~ [err]

f,’.Sperrratozoa with a notion between said + and [err] : : 10

o ‘Per centaldes whi ch are descri bed |{118f8r39;|t of said references mean percent age
of - 10 . spermatoZoa Wt aux.,nE;Au Yen-to all spermatozoa in uhe senren C
. preparation MPLE 4 exanpl e, 5++ neans that- . __.

pe I’(F:) ent age m&%ﬁgggjéﬁﬁﬁ‘:@oﬁx Wy ﬁﬁhxﬁéi“]tﬁﬂe-f frr)}l)cpﬂahe body temperature EER
ressige oy Bh ok mllﬂpleylsmmt a? ’W@W@mtliumb tpr Ogr essi've
gressigye nx resuspen AIBE d& “ﬁ e natant Y 1Pr 09

MOL1-0N 1O citrare &d%ﬁl Q@rmtm‘k@aﬂcmuﬁﬂﬁo gwt"ﬁ?ae 85 and 5 .

. respect i vely. The resultmg semcl:x ylc; d; ghe Samc volune a3 Vheahg dEL of §per mat ozoa
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- “fol l oy ng f:soF‘ﬂ'iﬂ‘F @t 4°C. After two days storage,os"m“ as described g The gitutddndex= 100 a+75-
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. ¢ u
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9 EXAMPLE 3 Bovr ne semen
collected fromone bull is dilut B
ak egg®yol k-citrate buffer solution containing 2.4% -of sedi-wm crtrate and
- 20% of fresh onk The diluted senen is stored at 4[err]C
- After four days storage t hi am ne 5 tetrahydrofurfuryl
.;drsulfl e, thiamne tetrahydrofur | disul fide hydrochl or| e, 5 O
't hi ami | | ' i [ dist _orls:_de.-arlé-- -
added to - - 'Lhe--dL-L.ut-ed-se-:ren—Ln-c-enc-e—n-t-r-at-'-ons descri-bed i n.
the following| Table 3| Theilluted { -~ | | senmen|is further stored
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EXAMPLE 4 Goat senen collected from one sire is diluted
5-fold at the body terrperature . vmth a phyS|oI ogl caI sal i ne

e :of ssem #al pl asma, After -decant |"ng the super nat ant sedl rrentt n.g sper nat 0zoa

i5 s resuspended I-nto -an egg yol k-citrate buffer sol ution containing
:.2.4% of sodium - C|trate and 20% of fresh yolk in the sanme volune
“as the orlglnal senen. 5

: 7 Theé resultr,gng sermen is-dil ut ed 10 fqllg8

vttt W i e st = 08 3 a1+ w5 WP P S AL s
N .
i

the body terrper ature Wi an eg
;%t i a ng_

':;f.yolk Ci 2 ot OtH+6H—6 : a=<¥e 6R descri-bed—above
St duted g ihbuuﬂrdJEQ ﬁte.hwd@a hﬁ%ﬁ H‘mnm P

.f;tetrahydrofurfuryl di sul fidej, 'JQF . f’ fﬁian“ne priopy!| jlsulflde and
. thirani ne .propyl |di-gulfide hyd*ochlerrde_are added to 10 ' the: .

i . diluted semen.in concentratiplys Hascritbed i ithe i :)g-l ot r% +rhbl e 4. The S
odiluted . sénen_is fub®her | oretSat™4fer A 2 for &ay's. Throughout'
j'the_perlod - off the storage|+ + the+"viabf|ity+ anc.#nbt lity" of the
i spermatozoa in the diIutedc§enen are exaﬁinec,l ckoscaplcally The
“.results are shown in the fol $Mrpc abJe+Au+]5t;4; '[he:};rsel4 nthis':
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: S ExampLE 8 . '
Bovine semen collected from 2 bulls is diluted S-fold at the body temperature
with an cgg yolk citrate-buffer solution containing 2.4% of sodium citrate and

20%, of fresh yolk, -and the resulting diluted semen is cooled to 4°C gradually for .
1 hour. The diluted semen is further diluted 2-fold at 4°C with ap €gg yolk-citrate

buffer solution containing 2.4%, of sodium citrate, 20%, of fresh yolk and 14.0°

. of glycerin, To the resultant diluted semen are added thiamine propy! disulfide and

thiamine propyl disulfide hydrochloride in concentrations described in the following
Table 8. And then the diluted semen is kept standing at 4°C for 10 hours, 1ml. each

of the diluted semen samples is put into ampoules ‘of 2ml, capacity and the ampoules
arc closed. After being frozen and stored in 4 liquid-nitrogen refrigerator at

—~196°C for 3 days, cach of the ampouled samples {s thawed at 4°C and stored at .
eéven temperature for 24 hoyrs, The change of the "viability”_index of the respective:

thawed semen samples is shown in the following Table 8.

10
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20 2 EXAMPLE 9
~ Bovi ng,senmen-col | ect ed—from 2—purts 15 arruted . 5-fol'd at  the
‘body ¢ tenperature with an egg yolk citrate-buffer-solution -
contai hing 2.4% of sodium citrate and ~ 20% of fresh yolk, ‘and
t he - re§su|t| ng diluted semen is cooled to 4[err]C gradually for = _5 1
" apour.. The ¢ luted semen is further fisspszed 2-fold at- 40C with .an ‘éaa '
—--yol K- cgtrmb 5 x bufTer —so LQgcontarning 2. 4% of sodi'um
citiate, 20% of £:esseQenV ke *;i?&‘m diluted 5-fold Qf 1@l B6aE hdmiperatliz the-

resul tant dil ued pigtmebicarl Qlime leﬁbntahuam:taﬁltm dre 4§ whibctadcte centiit o
e prOp}fl:gadénStd|§et tié ofi r@bﬁhsmu d@crqucae HPHES "@hée Fafi-bed g n-the

‘thiam
fol | owéngs

— 4[err]é3 f or

30.4

52.9

|, 188, 3

52.9

57.5
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i’ Control

svcrn"tozval!fl lésuﬂ’eﬂd r ym}( - ﬁjmﬁ“ c%“f“'ﬁ;ﬁ%mefst anding at-
;. rBdm&ggnsﬁik-sarrpl es is.

120 gl’é‘r@’xs Id at thc b
ut i nfo anpo lutiof &P a6i¢ sameatushpbdhion aufpdmhb;s abg@ Aftcr bemg are

| osedt

nd st gred a

viabi I}
n the

et e e

ity"

After daeechg) #?Q)zeduaamdorst (bplg,dthp rdilgted ldi ger or at
19_6‘[ err iOC f O‘F“hBand% golk gg ﬁl??}?gfn mm c1 and 6

It
ﬁﬁgﬂ a n@t 4 err]C
°'£°f hdlysulﬁ Cmé‘ 3 ﬂrcﬂisu 8 hyddoch@ide Sn c&hmmham of the
ﬁé’d Rfthd mow‘xfgs'mm vied then the diluted selenie §eps etmi es.is shown _

foll ovv| fogy 10T hbirse 181 each of the dilute ? f men samples -is put into ampou cs o
4715 t

. capacity and the ampoules .are closc er being frozen apgd stored in a dry-lce

: rangct{ltor at -~ 79°C for 3 days, each of the ampouled sam s are thav’v’ed at 4°C , ‘-
.and stored ‘at cven temperature for 24 hours. The change of “viability” index of B .
the respcctxve thawed semen samples is shown in the followmg Table 9
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EXAMPLE 9 Goat semen coIIected from 2 sires is
diluted 5-fold at the body tenperature v Wﬂ’ﬁ“ﬁ’ﬁ‘ﬁymw
- saFing %olution and the resultant mixture is subj ect.ed to eemeri-. .
~_fugatfon to get rid of sem nal plasma. After decanting the supernat ant ,
sedi ngnting - 5 spernatozoa IS resuspended into- an egg
yetk-titrate buffer ‘solution contalﬂﬁgﬁz 4% o - of-
—_“SUd|u71C|t¥atp and 2004 nf fresh yaobP the same volune ag,the 8§tg|na
. senens _ The resultant semen’is diluted 5-fol d at the
bety errperature vmth an egg yol k- . citrate buffer .
.solutfon of .the same conposition as described above. After bei ng . :
c_oo_'led to 4[err]C gradually for 1 hour, the diluted semen is further
f.d_iluted 2-fold - 10. ©  with an egg yol k- C|trate buffer, sol ution
. jcontajning 2.4% @t $adium citratje and|20po {10 . *+ of
it fresh: yol k, 149% off gl ycerl n. To the {Lesll taMts did ViefnSeqen, are add'ed
~{thianfne - _ B Hony | ¢ pylifg deg fgd ghig’trrishegpropyl-
| di sul ¥i de hydrdchljori de in b r%gﬁt rqtipns| dgs- -
—{cri bed i.n the fiol | ovvl-n-g TA”. Ard—t-henl+-He—dit4-ed—derpa—4-s \ept o ‘
~ | standi ng at 4[&rr]iC ' flor {10{ hourg. 1m | epch of the
o | di |l utied 'senen sanglwes is pﬁ |ntd “arnzomeszofﬂzhﬁ il I Dl D 15 1
.| capadity ‘and tHe etgbul €es e?has‘eqp Y R [Ri| Ry | R peditad| §tbred ina
—t. dry-iice - 15° 5 _ efrideratof a 79llert] g for 3 days
each jof the anpoyllesd sanpl,es ar e |t hawefl C ' . ~and
] storgd at. even {tgma@yature for 24 How $o [ThE cpha,n';e, Of {"ovijabl bi b y" |ndex of
® | the riespective jthgwed serrenwgabn'pl g | 5| ghogdr gin g he ol Is;i)wishbm”l“abl e 9
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_  EXAMPIE 10 _ I AR
Bovine semen collected from 2 bulls is diluted 5-fold at. the body temperature
with an egg yolk-citrate buffer solution containing 2.4%, of sodium citrate and 20%,
. of fresh yolk, and the resulting diluted semen js cooled to 4°C gradually for 1 hour.
5 ° The diluted ‘semen s further- diluted 2-fold at 4°C with an egg yolk-citrate buffer 5
© - solution containing 2.4% of sodium citrate, 20%, of fresh yolk and 14% of glycerin. o
After being kept standing at 40C for 10 hours, the diluted semen samples is put into
ampoules and the ampoules are closed. After being frozen and stored in a liquid-
: nitrogen refrigerator at — 1960C for 3 days, each of the ampouled samples is thawed :
10 ‘at 4°C, To the thawed semen samples are added thiamine propyl disulfide and 10
B Ell_ﬁaminc propyl disulfide hydrochloride in concentrations described in the following
! able 1 o
o And then the thawed semen samples are further stored at 4°C for 24 hours,
*, The change of the livability index of the respective thawed semen samples is shown
15 'inthe Table 10, - - e e T o 15
o
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Bovi ne senen collected from2 bulls is diluted 5-fold at the body

tenperature with an egg yol k=citrate burfer solutron containi ng
2. 4960f ®odium citrate and 20% of fresh yol k, ~and ?he"resultlng
dlluted senmen is cooled to 4[err]C gradually for-1 hourl. - 5 The -
dilutéd senen is further" diluted 2-fold at 40C wit.h yol k and 14% of
3 cherln . . -solution containing 2.4% of sodiumcitrate, 20% of -
_._?_r_esh;yolkzénd 14%0f glycerin. — L188347 After being kept standi#f at
'-j4[err§C for 10 hours, the diluted senen sanples Is put into ' .
fe.'ahﬁ6ules ‘and the anpoules are closed. After being frozen and stored .n
éu a I|q id-- -~ .. nitrogen refrigerator at - 196[err]C for 3days, each of
er [ hg anmpouled sanples is thawed 10 ~at 4[err]C.  To the thawed senen '
‘m-'sanples are added 't hi ami ne propyl disulfide and - 10
?_fthlanbne propyl ar:uyrlae nyarocT grige—{m ro CenrTart ns STYT ORd |n the
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Goat semen coll ected f ettt N EXANPLE 11 Rt
e Bsut tﬁant rreﬂ' xture is s\t,JMth gc?eghzzi 813?1??;:""[][ §g| ;S';lfeo!é(c)lll 3%7{52'6' g(l’)lgyt he
- SpormatobeaTs csugpeniss 111 1 Supernatant, seal it - &P
. containgg 2.4% _of sodiumcj tﬁﬁﬁiﬁgnﬁo' k- citrate buffer sol#tion

S vol ume—as—t . 20%-of—fTeSs] - 5
RN R te—ortginal semen. ~  ExameLe 11 TTresmyolrk 1n the sane |,
- ‘Goat semen collécted from 2 sircs is diluted 5-fold at the body temperaturc . ' ;
with a physiological saline solution and the resultant mixtare is subjected 10 centri~
.~ fugation to get rid of scminal plasma, After decanting the supernatant, sedimenting L
5 . _ spermatozod is resuspended into an ¢gg yolk-citrate buffer solution containing 24% - 5
. of sodium citrate and 20%, of fresh yolk in the same volume as the original semen. .
The resultant semen is diluted S-fold at the body temperature with an Cgg yolk-
* citrate buffer solution of the same composition as described above. After being
~ cooled to 4°C gradually for 1 hour. The diluted semen is further diluted 2fold
‘10 . with an cgg yolk-citrate buffer solution containing 24%, of sodium citrate, 20% 10
3 . of fresh yolk and 14% of glycerin. After being kept standing at 4°C for 11 hours, o ¥
H . iml. cach of the diluted semen samples is put into ampoulés and the ampoulcs are o .
closed. After being frozen and stored in a . liquid-nitrogen refrigerator ‘at - 196°C ' . 3
. ~for 3 days, each of the ampouled samples is thawed at 4°C. To the thawed semen ' o
15 .. samples are added thiamine propyl disulfide or thiamine propyl disulfide hydrochloride .. 15.. j
ﬁ in concentrations described in the following Table 11, and then the thawed semen - L
samples are stored at 4°C for 24 hours. The change of the viability index of the
respective thawed samples‘isshown-inth'c Table1l. - . - T

9 clr o
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The resultant senmen is diluted 5-fold at the body tenperature with an egg
yol k- citrate buffer solution of the sanme conposition as
_—Jescribed..aboyve. .Afl.t-er.... . being:- .. .. cooled ta,4[err]C. gradualLX for 1
~ hoyr. The dlluted'senen S further diluted 2-fold - 10 ---wr W th &n egg
yol k-citrate buffer solution containing 2.4% of sodiumcitrate, 20% 10
.0f fresh yol k and 14@6 -of glycerin.. After being kept standing -at 4[err]C ﬂ
“for 11 hours, im - each of the diluted senen sanples i's put into ; o
‘anmpoul es  a0d the anpoul es are. - 11%347c|osed After being frozen and - 31 :
gstorea Ma 1T qurg-nrtrogen rerrlgerator A 19o[errCtor 3 days; 'eathﬁ
-Qf the anpouled.sanples is thawed at 4[err]C. To the thawed semen SRR
ESaanes -are added thlan1ne propyl di sul fide or thiam ne propyl dISU|flde

_.,mydrochlorlde 15 : in concentrations described in the : ==
-f ol owi ng Tabl.e 11, ‘and t hen t he thawed senen - - sanpels are
Stored at 4[err] GHqr—ed—houws—Fhe—cha —of—t-he—Mi-ability—ndex of the
_frespectlve t hawed sgnplies is skom* I h the [Tabl ef 11§ _ ¢ 30
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41 EXANPLE 14
e r-cotteet-egfr-om—2—but s s=didute I TS w3 B3
citrate ouffer solution (the first dilute) contalnlng.2 4%b QI sodtum .
_C|trate 20% of fresh yolk and the resultlng di | ut ed
- senmen is cooled to 4[err]C gradually for-1 hour. . ' - 5 To the-
.« diluted seren is added egg onk citrate buffer solutlon (the second; '
diluter3s. - . capsgE4ani ng 2 4% of 'sodium citsgate, 20%35pf
. fresh york; ~T4Y% ot glycerln amd 5—6125%—of - thlan+ﬁe-
f:'dFOpyI di sul fide hydrochlorlde or thlantne tetrahydrofurfuryl
“di sul fide. hydrochlorlde After being kept standing at 4[err]C for 12 hours,,
1 m, -each 10 the straws are closed. After. belng frozen :
;. and stored in a dry- ice refrigerator. at 10 - 5
- T79[err]Cfor 7 days, each of the senen sanples In the straws. is. thamed at
1 -40C and .- redat—even—tenperatpre—qr 12 hours. The. -

'_'Vlabl|tty" a*d "HDLI|It)ftOf | e - i, : i regpective thamed
_senen:saaneS'ls shown iy & he f@ltovﬁng Tpble. 14 - 2 42 ; -
1,188,347 S N 2 B e

' . "_!_' + i_*_ i+ i'_l_ +.'_ + +

R |9 vig 2|8 2 § ﬁi é? & ﬁ'ii L é

? : ' %

Ey © & 2 a ‘R 2 2 2 I

g ‘o~ + + 4 + L '+' _ ' o
9 : : ' + . I

- | e Rl e e o + 1-
g g ~|g S| 2|@ &g (g &|¢ 4
g + I+ |+ T+ + + + i
e -+ + |+ + + |+ +
o il ol B ol ol B o ol I o o I I o I o I Y

'é‘ 0 -eo.~ .co 8 "R g w f w ﬁ' -

R eg|+ |+ |+ [+ |+ |+ T+ Z S

; ;s g8 |+ + i+ + + |+ + g U

88 |+ +|+ +i+ +|4+ +{+ +|+ +|+ +] = SR

- SEE |8 VI8 V|8 W8 v|8 v g w|g W

: . - . : 1y B P

. . : ; -] . .

] G2~ ol 8 o — [=] o — . -

8 B8 < g < < < =] ) : .
O N1 o ) o o =y =) o § R
. — iy ;
: g a3 S o
g, Bvae laggas - 4 £
B8, |EE BEcf A S
a8l is3 | 229 g 5 ,
=38 | 833 arx S | B ot
- Q. i
: fg. o




[err]

3

43 1, 188, 347

39 1,188,347 : 39 o )
EXAMPLE 13 S
- Sheep semen collected from 2 sires is diluted 10-fold with an ecgg yolk-citrate S

"~ buffer solution containing 2.4%, of sodium sitrate, 20%, of fresh yolk and 0.00625%, S
of thiamine tetrahydrofurfuryl disulfide or. its hydrochloride or thiamine propyl- .
disulphide ‘hydrochloride. Each of the diluted semen samples is stored at 4°C for 5 -
4 days. The viability and “motility” of the spermatozoa in the. dﬂuted semen samples : [
are shown in the followmg Table 13 : N , =
s

.-‘\\-:\
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livestock is cattle, goats or sheep.
15 4. A stabilised senen preparatlon as cla

~any .of clainms-1 to 3, wherein- - t-hre—unsym

|ned in

- th#am rfe organic.di sul phide derivative is thlanlne propyl «@ies
sul phi de, thlanlne'tetrahydrofurfuryl dlsulphlde thiam ne al |yl
-di sul phide, thianmne S .
(7- met haxycar bonyl - 3- acetylthjoheptyl) dlsulphlde t hi am ne S
2-hydfoxyet hyl - di - : 1,188,347 20 - . sulphlde a sarﬁzthereof o3
any nixture of  these conpound§ 20 5. A
svabi |l.i'sed semen preparati-on as clained in any of - clalns 1 to 3 wherein -
‘the thiamne derivative ‘of the fornula (1) ~i's Q S—dlacetyl-thlanlne
O, S-di benzoyl - ~ . thianine, -
_S—acetyl-thlanlne C)nnnophosphate O S—dlcarboethoxy t hi am ne, 'O S o
.cyclocarbo thi ami ne;, a salt thereof far-any mxture of these cofpoupds. -
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any m xture these conpounds. _ _
24. A nethod according to claim 21, wherein the

-bi-st hi ani-ne-di sul phidc. - . _ :
© O betizoy!- t hi ani ne-di sul phide, a salt thereof, or L a0y, m xture of .
- t'hese ¢onpounds. : 25. A method according ‘to claim2l, wherein
~ 'the total concentration range of 25 the t.hiam ne conpound or conpounds |
“imgthefsemasi- preparation is from 019840 .- 25 45;, 0. O_lx__g' o

deri vativets—thirafae—ei-stphhi-de
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. ‘the thiamine derivative of the formula (II) is O,S-diacctyl-thiamine, 0,S-dibenzoyl-
thiamine, S-acetyl-thiamine-O-monophosphate, O,S-dicarbocthoxy thiamine, 0,3-
cyclocarbo-thiamine, a salt thereof, or any mixture of these compounds.’

thiamine)disulphide, a salt. ‘thereof, or any mixture thereof.

:the semen diluter is an egg yolk diluter or a milk diluter. . . S L

 diluter is -an cgg yolk-citrate buffer solution.

S . . a
0. oL aurrrseo—sTtren
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t(::g \lzﬁiﬁcﬁg}fmﬁ%ﬁ;\gﬁf&ﬁ% ;%E%%g?gnma;?aégggég‘;:rﬁg n}nﬁﬁ‘6| aim 12y )

i-these compounds,
pvhich is composed of semen of ruminant livestock, a semen diiuter and from 0.001 LO

fstined), a caffryaivg ¢of de formuladily descri bed -
Ay }t%%a%g&ﬁ%%pe%ﬁe 18 Banpl es. - -
Fl F= A stabilised semen preparation as claimed in claim 2, whefe the r@finddat ent

livestock is cafle, goa hep 15
A slﬂfiggd s@% prcg

d%ﬂ salt Litgepbor any mixturce of these compounds, - 20 -

abilised - seinen preparation as claimed in any of claims 1 to 3 whercin

+ 6. A stabilised semen preparation as claimed in any of claims 1 to 3 wherein = 25§
the bisthiamine-disulphide dcrivative is. bisthiamine-disulphide, bis-(O-benzoyl- T
7. A stabilised semen preparation as claimed in any of claims 1 to 6, wherein
the stabilised semen preparation contains a total of from 0.006 to 0.1 g per 100 c.cs. o
of the thiamine compound or compounds of the total preparation. 30
8. A subilised semen preparation as claimed in any of claims 1 to 7 wherein R

.9. A stabilised semen preparation as claimed in claim 8, wherein the semen -

10, A stabilised semen preparation as claimed in claim 8, wherein the semen . . 35
diluter is an cgg yolk-phosphate buffer solution. . - o : T
11, A stabiliscd semen preparation as claimed in claim 8, wherein the semen B
diluter is a milk diluter which is prepared by heating whole milk or skim milk,
12. ‘A scmen diluter for the artificial insemination of ruminant livestock, which

~ contains from 0.001 to 0.1 g per 100 c.cs. of the semen diluter of an unsymmetrical _' 4(_).'

thiamine organic disulphide derivative (as herein defined),  a- thiamine derivative of

| _formula (II) (as herein defined), a bis-thiamine-disulphide derivative (as hercin

defined), a salt thereof or any mixture of these compounds. . _ :
13.°A semen diluter as claimed in claim 12 which is an egg yolk diluter or a .

milk diluter. . :

S . : : : L 45
14. ‘A semen’ diluter as claimed in claim 12 which is an egg yolk-citrate buffer S

. solution.

5

 heating whole milk or skim milk.

. carbonyl-3-acctylthioheptyl) disulphide, thiamine 2-hydroxyethyl disulphide, a salt . - 55

15. A semen diluter as claimed in claim .12‘, which is an egg yolk-phosphate ~ . .. . ;
buffer solution. : j _ IR .
16. A semen diluter as claimed in claim 12, which is a milk diluter prepared by .50 1 -

_17. A semen diluter a5 claimed in sny of claims 12 to 16 wherein the ux - -
symmetrical thiamine organic disulphide derivative is thiamine propyl disulphide, - .. - - -
thiamine tetrahydrofurfuryl disulphide, thiamine allyl disulphide, thiamine (7-methoxy-.

thereof, or any mixture of these compounds. _ _ .
18. A semen diluter as claimed in any of claims 12 to' 16; wherein the thiamine - .
derivative of formula (II) as herein defined is 0O,S-diacetyl-thiamine, O,S-dibenzoyl-

- -thiamine, S-acetyl-thiamine O-monophosphate, O,S-dicarboethoxy thiamine, O,S- - .
+ cyclocarbo thiamine a salt thereof or any mixture of these compounds. .80

19. A semen diluter as claimed in any of claims 12 to 16 wherein the bis-

: " thiamine-disulphide derivative is- thiamine-disulphide, .0-benz_(_>ylthiamine-disulphidc

a salt thercof, or any mixture of these -compounds,

N

S mwma




Publ i shed by the Patent O fice,

f rom whi ch
30 oAy B

i1dings,  London,
25 Southanptogogfgs nag be obtai ned.

WC. 2,

e S L YT —‘% ver '.'-.~---;.'..=-.'..'-"."'~ & otk

1,188,347

15

L 30" . herein described with reference to any of the specific examples,

35

compounds of the semen diluter,

21. A method of” increasing and/or maintaini_n_g_the.. viability and motility of -

- ncorporating into the préparadon an unsymmetrica) thiamine organjc disulphide -
derivative (as herein dcfined), a thiamine derivative of formula (II) (as herein defined), .
a bisthiaminc—disulphidc derivative (as herein defined), a salt thereof Or any mixture

of these compounds, in a concentration range of from 0.001 to 0.1 g per 100 c.c,
of the total preparation. - :

22, A ‘mcthod according to claim 21, wherein the uasymmetrical thiamine
organic disulphide derivative is thiamine propyl disulphide, thiamine tetrahydro-
furfuryl disulphide, thiamine allyl disulphide, thiamine (7-mcthoxycarbonyl~3-acctyl—
thioheptyl) disulphide, thiamine 2-hydroxycthyl disulphide, a salt thereof, or any
mixture of these compounds,

23. A method according to claim 21 whercin the thiamine derivative of formula

(I1) is O,S-diacctyl-thiaminc, O,S-dibehzoyl-thiamine, S-acetyl-thiamine O-mono-

Phosphate, O,S-dicarbocthoxy thiamine, 0,S-cyclocarbo thiamine, a salt thereof or i

any mixture these compounds, .
24. A ‘method according to claim 21, wherein the bisthxammc—dlsulphxdc

. derivative is thiaminc-disulphidc, 0-benzoy1~thiamine-disulphidc, a salt thereof, or
~ any mixture of these compounds. ' : : '

25, A method according to claim 21, wherein the total concentration range . of

: the thiamine compound or compounds in the Semen preparation is from 0.006 1o

0.01 g per 100 c.c. of the preparation.

26. A stabilised semeq Preparation as claimed i claim 1, sqbéwntiauy as

herein described, : o
27. A stabilised Semen preparation as claimed jn claim "1, substantially as
S, T

28. A semen diluter as claimed in claim 12 substantially as herein described,

29. A semen diluter as claimed in claim 12 substantially as herein-described with

“reference to any of the specific examples,

A method as claimed in claim 231 substantially as hercin described,
31. A method as claj ed in claim 21 substantially as herein described with

- reference to any of the specific examples,
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