CESITLI SPERMA SULANDIRICILARININ SPERMANIN
DONDURULMASI VE ERITILEN SPERMANIN TEKRAR
SULANDIRILMASI UZERINDEKI ETKIiLERI

Dr. M. Afif Sevin¢ - Dr. Harold D. Hafs (1)

italyan fizyolojisti L. Spallanzani’nin, 18 nci yiizyilda, sun’i tohum-
lama yolu ile yavru almanin mimkin oldugunu, kopekler izerinde
yaptif1 denemelerle ispat etmesi, durumun ayni yillarda P. Rossi, 19
ncu yuzyilda W. Heap ve Everret Millais adlarindaki kopek yetistiri-
cileri tarafindan teyidi uzerine, bu metodun. ciftlik hayvanlarinda uy-
gulanmas: disuncesi, 19 ncu yuzyilin sonlarina dogru Avrupa’da ele
alindi. O zamanlar, Rusya’da E. I. Ivanoff tarafindan basariyle ve ol-
dukca genis bir Olgiide ciftlik hayvanlarinda uygulanan bu metod, 20
nci ylzyilin baslangicinda Kopenhak’da toplanan Kuzey Bolgesi Hay-
vancilifn konferansinda tartisilirken Sand, bu metodu kullanmada a-
macin, degerli erkek damizliklarin spermalarindan ekonomik bir sekil-
de faydalamlmasi oldugunu ileri siirdii. Sand’in bu pek yerinde olan
gorusi, spermanin sulandirilarak cok sayida disi tohumlayabilmek dii-
sunce'sinin dogmasina yardim ettigi gibi, sulandirilan spermanin, mim-
kiin olabildigi kadar, muhafazasi konusunun da ele alinmasina yol ag¢-
mis oldu.

Zamanmmiza kadar cesitli sperma mahlilleri kullanilarak sulandi-
rilmis spermanin muhafazasi konusunda yapilmis sayisiz arastirma ve
pratik uygulamalar, dolleme giclinii kayip etmeksizin ve spermanin
dondurulmadan ¢ giinden daha fazla muhafaza .edilemiyecegini gos-
termis, hatta iki giinden oteye muhafaza edilmis spermalarla tohumla-
ma yapilmasindan daima kaglmlmlstlr.

Daha cok sigir sun’i tohumlamasinda bahis konusu olan bu durum-
dan oturu meydana gelen degerli sperma kaybini énlemek amaciyle,
dolleme gliciinii kayipetmeksizin spermanin uzun zaman muhafazasi
icin yapilan kesif ara§t1rrrialar sonunda, C. Polge et al. (1949), bugiin

(1) Adresi @ H. D. Hafs, Animal Reproduction Laboratory, Dept. of Dairy,
M.S.U.. East Lansing, Michigan, U.S.A.
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daha da gelismis ve bash basma bir endiistri manzaras: arz eden, sper-
manin - 79°C. de dondurulmas: metodunu basariyle kullanarak, dolle-
me glicini yitirmeksizin, horozun- spermasini dokuz ay silireyle muha-
faza edebilen oOnciiler olmuslardir. .

Diinyanin bir cok yerinde, 6zellikle, Avrupa-ve Amerika’da kisa za-
manda genis bir uygulama alani bulan bu metodun kisaca dayandif:
ana temelleri burada siralamanin faydali olacag kanisindayiz.

1 — Spermatozoitlere zarar vermeden, spermanin 1si derecesini,
istenilen seviyeye diisiirerek, spermatozoitlerin metabolizmnasim hemen
hemen durdurmak.

.

2 — Sifir ve sifirin altindaki suhunet derecelerinde, spermatozoit-
lere pek zararh olan, buz kristallerinin sekillenmesini dnlemek.

3 — -79°C. de dondurulmus spermayl ayni suhunette muhafaza et-
mek. ' :

’

4 — Tohumlamay1 yapmak icin donmus spermayi, spermatozoit-
lere zarar vermiyecek sekilde eritmek.

Dondurulacak spermada suhunetin gerekli tekniklerle, tedricen dii-
stirilmesi pek onemlidir. Burada yapilacak teknik bir hata biitiin sper
matozoitlerin 6lmesine sebep olur. Tedrici suhunet diisiikliigliniin bahis
konusu oldugu alt hudut -20°C. olup, bu derece ile -79°C. arasindaki
mesafe siir'atle katedilebilir. \

Gliserol, hiicre icinde ve disinda buz billarlarimn tesekkﬁliin.e ma-
ni olmaktadir; ancak spermaya katilacak gliserol nisbetinin, spermato-
zoitlere zararli olmayan hudutlar i¢inde olmasi ve gliserol kismim ih-
tiva eden mahliiliin tedricen, spermatozoitlerin gliserolli medyumdan
zarar gormeyecek sekilde ve belli tekniklerle ilavesi sarttir.

Ozel ampuller i¢cinde spermamn dondurulmasina gecilmeden once
spermatozoitlerin gliserolle ekilibrasyonu’'nu temin i¢in; gliserol’iin ila-
vesiyle dondurma am arasinda 6-18 saatlik bir zamanin ge¢mesi sarttir.
Aksi halde dondurulacak spermadan istenilen sonug¢ alinmaz.

Dondurulmus spermanin eritilmesi, yukarida siralanan ana pren-
siplere dikkatle riayet edildigi takdirde, tiirlii teknikler ve suhunet de-
receleri i¢inde yapilabilir; 5° - 40°C. lik adi sular bu isi gbérur. Eritmek
icin kullanilacak suyun 40° C. den yliksek olmamasina bilhassa dikkat
etmek lazimdir. )
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Bu konu da, bundan o6nce yapilan arastirmadan (2) edinilen sonug-
lar; 1:5 yumurta sarisi sitrat mahliiliinde ve Sm.’te 200 milyon sperma-
tozoit kesafetinde dondurulan boga spermalarimn -79° C.
den eritilip Sm. te 25 milyon spermatazoit ihtiva edecek se-
kilde tekrar, tiirli mahliillerle sulandirildiginda, mahliil tipi-
‘nin gerek, hemen sulandirmayr miiteakip -gerek, 5° C. de, 48
saatlik suire iginde spermatozoitlerin hareket nisbetlerinde vukua ge-
len distiklige tesir ettigini gosterdi. Kullamlan bes mabhliil icinde, i-
mansiz siit ve Cornell Universitesi mahliilleriyle, - 79°C. den eritmeyi
miiteakip yapilan sulandirmalarda, en yiiksek spermatozoit hareket
yuzdeleri elde edilmistir. Ote taraftan bu bes mahliil icinde 5° C. de ve
48 saatlik muhafaza siliresi sonunda spermatozoit hareket nisbetinde-
ki disiikliik imansiz siitte en az olmustur.

Bu arastirma, eritildikten sonra donmus spermanin tekrar sulan-
dirillmasinda pek iyi sonuclar veren imansiz siit ve Cornell iiniversite-
si (CUE) mahliillerinin, sperma, Sm.* de 200 milyon spermatozoit tu-
tacak sekilde bu mahliiller ve 1:5 yumurta sarisi sitrat mahliiliinde
dondurulup eritilmeyi. miiteakip aym mahlillerle tekrar sulandinldi-
ginda, yukarida kayid edilen iyi etkileri gbsterip gostermiyecegini tespit
etmek amaciyle yapilmistir.

Materyal ve Metod :

Bu arastirma (Michigan state University) Michigan devlet iiniver-
sitesi, siitcgiiliik departmanma bagli hayvan doélerme laboratuvarinda
yapilmistir. Spermalar (Michigan Artificial Breeders kooperative)
Michigan sun’i yetistiriciler kooperatifinin tirlii irk baglarindan alin-
mstir.

Sﬁerma mahlillerinde kullanilan yumurta sarisi, fekonde edilme-
- mis, tavuk¢uluk departmanimin giindelik yumurtalarindan, imansiz siit
ise, aynmi universitenin siitciiliik departmanindan temin edilmistir. |

Mahliiller, giin asiri hazirlanmig, imansiz sit, 92° C. de 10 dakika
tutulduktan sonra kullanmilmis, biitiin mahliillere, Sm.? basma 500 I. U.
penisilin ve 500 Mgr. stroptomisin ilave edllmlstlr

Onsekiz boga ejekiillatimin her birinden 3.36 milyar spermatozdit
alinmms; lice boltindikten sonra (1.12X10%), herbirinin Sm?. de takri-
ben 400X10° spermatoozit bulunacak sekilde ve 35°C. de, Foot ve Dunn

(2) SEVING, M. A. 1959. Boga spermasimin kesif olarak dondurulmast ve
eritildikten sonra cesitli mahlillerle tekrar sulandiriimast iizerinde caliyma-
lar. (Yaywmmlanmamais). :
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tarafindan tarif edilen 1:5 yumurta- sans: sitrat, O’Dell ve Almquist
tarafindan bildirilen imansiz siit ve nihayet Foote ve arkadaslarnca
tavsiye edilen Cornell iiniversitesi (CUE) matliilleriyle sulandirilmis-
fir. 2,8 Sm® miktarinda olan bu sulandinlmis spermalann 1s1 derecesi
takriben birbucuk saatlik zamanda 5° C. ye diisiriilmiistiir.

Sperma bogadan alindiktan alti saat sonra, herbir ejekiilittan a-
Iinan bu ii¢ sperma numiinesi (Foote ve Dunn’in), (O’Dell ve Almqiust*
in) ve (Foote ve arkadaslarzun) tarif ettikleri gliser¢llii 1:5 yumurta
sarist sitrat, imansiz siit ve Cornell tniversitesi (CUE) mahliilleriyle
bir misli sulandinlarak, spermamn Sm’. de spermatozoit konsontras-
yonu 200 X 10° dustruldi. .

Gliserdlleme ameliyesinden sonra sperma kimbal cam ampullere
0,7 Sm3. miktarinda doldurulmus, herbir ejekiilat ve herbir mahliil
basina 7 ser ampul elde edilmistir. Bu ampuller, Fobte ve Dunn’in ta-
rif ettikleri teknige gore bogalardan alindiktan 24 saat sonra dondurul-
mus, -79° C. de 24 saat tutulduktan sonra da 5° C. deki suda eritilmis-
tir.

Eritilen bu sperma ampullerinden herbir ejekiilat ve mahliil i¢in
2 ser ampul alinarak bu iki ampul muhtevasindan alman 0,5 Sm., gli-
serdlsiiz 1:5 yumurta sarisi sitrat, imansiz siit ve Cornell iiniversitesi
(CUE) mahlillerinden biriyle, 5 Sm3. lik tecriibe tiipleri i¢inde, tekrar
sulandinilarak, 4 Sm.* iblag edilmistir.

Spermatozoit hareket yuzdelerinin tespit ve hesaplar, herbir tec-
riibe tiiplinden ikiser defa olmak {izere, tekrar sulandirmaya miteakip
ve 5° C. de 48 saat muhafazadan sonra yapilmigtir. Bundan baska her-
bir mahliil ve herbir ejekiilatin sperma dondurulmadan hemen ¢&nce
ve eritildikten hemen sonra yukarda kayit edilen vitalite nisbetleri,
lam Uzerine bir damla bu kesif spermadan- ve bir damla %, 09 tuz so-
lisyonu koyarak misroskop altinda tespit edilmistir.

Sperma muayenelerinin mutlak bir objektivizim altinda yapilma-
sim saglamak. maksadiyle, gerek mahliil, gerek ejekiilat bakimindan
hangi numunenin muayene edildigi, muayeneyi yapan sahis bilmiyordu.

Elde edilen spermatozoit hareket ylizdelerinin variyans analizi asa-
gidaki variyasyon kaynaklarini ihtiva etmektedir.

1 — Dondurma mahliili,

2 — Tekrar sulandirmada kullanilan mahliiller
3 — Muhafaza zamanlarl

4

— Ejekiilatlar,
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L

5 — Tecrube tiipleri,

6 — Tecruibe tiiplerinde hareket nisbetlerinin tesbiti,
7 — Bu alt1 esas variyasyon kaynaklan arasindaki 13 adet 6zel kar-
siikli tesirler, (Interactionlar).

Cizelge 1. Eritildikten sonra 5°C. de muhafaza edilen spermalardaki
canli spermatozoit nispetleri

")

Dondurmada  Tekrar sulandirmada 48 saatte,
kullanilan kullamlan Muhafaze siiresi (saat) canhhikta
mahlitller mahliiller 0 48 Ort. azalis nispeti
"1:5YS 1:5 YS 43.6 31.1 373 12.5
CUE 453 33.8 39.5 11.5
Tmansiz st _ 39.9° 30.4 35.1 9.5
CUE 1:5 YS 329 21.1 27.0 11.8
. CUE 33.5 20.7 271 128
Imansiz siit 26.7 21.7 ' 24.2 5.0
Imansiz st 1:5 YS 299 20.1 25.0 98
. CUE 32.8 25.4 29.1 7.4
Imansiz siit 26.1 20.4 23.2 5.7

(*) Kesirli rakkamlar tama iblag edilerek gosterilmistir.

(YS) Yumurta sarist sitrat mahliliniin bas harfleridir.

Cizelge II. 5°C. de 48 saatlik muhafaza siiresinde canli spermatozoit
yiizdelerinde kayidedilén diisiis nispetleri ortalamalan )

Tekrar sulandirmada Dondurmada kullanilan mahliiller
kullanmilan mahliiller 1:5 YS CUE ‘ Imansiz siit Ort.

\
1:5YS 12.5 11.8 9.8 114
CUE 11.5 12.8 7.4 10.6
imansiz siit . 9.5 5.0 5.7 G.L
Ortalama 11.2 9.9 76 9.6

CUE, Cornell Universitesi mahliuliiniin rumuzudur.
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Sonuglar ve Tartisma :

Bu arastirmanm yapilmas: sirasinda iki ciddi anza ya da eksikli-
gin varhg acikca $6riildi. Bunlardan biri, Cornell {iniversitesi mah-
lilliiniin (CUE) terkibinde sulfanilamit bulunmasidir. Bu unsurun sper-
manin dondurulmasi aninda kotii bir etkiye malik oldugu uzun zaman-
dan beri bilinmektedir. Ancak, bu arastirmada Cornell iiniversitesi
mahliliiniin (CUE) kullanilmasi, bunun herhangi bir tadilata ugrat-
maksizin bir biitiin olarak ele alinmasi, ihtiva ettigi sulfanilamid mik-
tarmin azhif sebeblyle fazla kotu bir etki gdstermiyecegi diistincesin-
den ileri, gelmistir. ikinci husus, bilinmiyen bazi sebepler yiiziinden
imansiz siit mahliiliiniin iyi sonu¢ vermemesidir. Bunun, biiyiik bir ih-
timalle, bu arastirmada kullamlan imansiz siit’iin terkibiyle ve husu-
siyle imansiz siitte, mense’i bilinmiyen baz1 piresipitan maddelerin te-
sekkiiliine hamiledilebilir.

imansiz siit mahliiliiniin, bundan énceki arastirma ile bu arastir-
mada verdigi degisik sonuglar, bu konuda ¢alisan baz1 arastiricilar ta-
rafindan miisahade edilmis, diger bazi arastiricilar ise béyle durum-
la karsilasmamslardir. Imansiz siit mahliiliiniin kullamlmasiyle elde
edilen sonuclarin arzett1g1 bu variyasyonun sebebi bir sir olarak kal-
maktadir. Ama, imansiz siit yerine siit mahlilii kullanilarak istenilen
sonuclar elde edilebilir. .

Uc ayri mahlilde dondurulan spermalarin liger mahliille tekrar
sulandinlmasindan elde edilen sonuglar cizelge I de gosterilmistir.

tekrar sulandirmada kullanmlan mahliillerin farkliigia ragmen, sifir
" ve 48 saatlik spermatozoit hareket nisbeti bakimindan en iyi sonucu
v'ermi§tir. Ama, 48 saatlik muhafaza slresince, spermatozoit hareket
nisbetindeki disiikliik yoniinden de en kétii sonucu bu mahliil vermis-
tir. Cizelge II de daha acikca goriilecek olan spermatozoit hareket nis-
betindeki bu diislikliik, Cornell iiniversitesi mahliillintin 26,1 ve iman-
siz siit mahliilinin verdigi 25,8 spermatozoit hareket nisbetlerinden
onemli 6lciide daha iyi bulunmustur (P/— -04).

2 — Cornell liniversitesi mahliuliiniin (CUE) eritilen spermayi su-
landirmada verdigi ortalama % 31,9 (¢izelge IV) spermatozoit hare-
ket nispeti, ayni maksatla kullamlan imansiz siitiin verdigi % 27,5 ha-
reket nispetinden o6nemli derecede daha iyi bulunmus (P = .07);
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Cizelge ITI. Varyasyon kaynaklarmm varyans unsurlar ve F nispetleri

Varyasyon Serbestlik Hesaplanan F nispetlerinin Varyans
kaynaklan dereceleri .P nispetleri cizelge degerleri ' unsurlanmn
) % 10 % 5§ % 1 genisligi

F 2 3.60% 2.47 3.28 5.30 31.3
P 2 2.13 2.47 3.28 5.30 3.0
S 1 158.18%* 3.03 4.45 8.40 45.2
FP - 4 0.79 2.03 2.50 3.60 0.3
FS 2 2.99 2.48 3.28 5.29 1.1
PS 2 4.73* 2.48 3.28 5.29 2.4
FPS 4 1.21 2.03 2.50 3.60 0.3
E 17 59.58** 1.52 1.7 2.12 71.0
FE 34 5.46** 1.40 1.54 1.83 16.2
PE 34 8.69%*  1.40 1.54 183 280
SE 17 3.12** 1.52 1.71 2.12 3.5
FPE 68 2.26** 1.31 1.37 1.56 13.7
FSE 34 1.97%4 1.40 1.54 1.83 : 4.8
PSE 34 2.35** 1.40 1.54 1.83 6.7
FPSE 68 1.52* 1.31 1.37 1.56 7.7
T :EFP 162 1.31* 1.19 1.22 1.32 4.1
ST:EFP 162 0.90 1.19 1.22 1.32 -3.5
R:STEFP 648 66.7

(*) Kod: F — Dondurma mahliilii, P — Tekrar sulandirmada kulla-
nilan mahliil,
S —Muhafaza zamani, E — Ejakiilat, T — Tecriibe tupi,
R — Preparatin okunmast

Cizelge I'V. kullanilan mabhliillerde tespit edilen canli spermatozoit
yiizdelerinin toptan ortalamalan

Tekrar sulandirmada Dondurmada kullanilan mahliiller
kullamlan mabhliiller 1:5 YS CUE = Imansiz siit Ort.
1:5 YS 37.4 27.0 25.0 29.8 °
CUE 39.5 27.1 29.1 319
Imansiz siit 35.1 24.2 23.3 27.5
Ortalama ) 37.3. 26.1 25.8 29.7

Ote yandan 1:5 yumurta sarisi sitrat mahh’ilu ise ikisi arasmda.
% 29.8 nispetinde bir sonu¢ vermistir.
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3 — Dondurmada ve eritmeyi miiteakip kullamlan mahliller ara-
sindaki karsilikli etki (FP), istatistik yoniinden énemli bir farkin bu-
lunmadiginf gosterdigine gore, bu iki mahlill gurubunun, etkilerini ba-
gimsiz olarak gosterdikleri, ve gene, etkilerinin, kullanilan mahliil ge-
sitlerine ragmen, ilave seklinde oldugu sonucuna varilabilir.

4 — Spermay1 sulandirmada kullanilan mahliillerle, muhafaza za-
mam arasindaki karsilikh etkinin (FS) istatistik yoniinden onemli o)
mas1 (P — . 07), 5°C. de ve 48 saatlik muhafaza zamani siiresince sper-
matozoit hareket yiizdelerinde vukua gelecek diisiis nispetinin, sperma,
imansiz siitte donduruldugu takdirde, (cgizelge II, % 7.6) 1:5 yumurta
sarisi sitrat mahliiliine nazaran daha kuglik olacagin: bekleye.biliriz.

5 — Eritilen donmus spermanin tekrar sulandiriimasinda kullan-
lan mabhliillerle, bu spermalarin muhafaza edildigi zaman arasindaki
karsilikl: etkinin (PS) istatistik yoninden énemli bulunmas: (P — .02),
5°C. de ve 48 saatlik muhaza zamam siiresince spermatozoit canlihk
nispetinde vukua gelecek dususiin, 1:5 yumurta saris: sitrat mahliiliine
bakinca imansiz siit mahlilii kullanmakla daha kiciik olacagim (¢izel-
ge II, % 6.7) gostermektedir.

6 — Spermanin dondurulmas: ve eritildikten sonra tekrar sulandi-
rilmas! icin kullanilan mahlillerle muhafaza zamani arasindaki kars:-
likl1 etkinin (FPS) istatistik yoniinden 6nemsiz olmasl, yukarida 4 ncii
maddede belirtilen hususun, spermanin dondurulmasinda kullanilan
mahliliin ¢esidine bakmaksizin gercek oldugunu; 5 nci maddede acik-
lanan durumun da, spermayl dondurmada kullanilan mahlilin ¢esi-
dine ragmen, ayni sekilde gergek oldugunu' gostermektedir.

7 — Ejakiilatlar arasinda ve muhafaza zamanlarn arasinda kay:d
edilen onemli farklarla, ejakilt ve dier kriteryumlar arasindaki kap-
silikhl etkilerin (interaction) istatistik ydniinden ¢nemli bir durum ar-
zetmeleri, ileride yapilacak bu cesitten arastirmalarin sonuclarim on-
ceden kestirmede her ne kadar az bir deger tasiyorsa da haiz olduklar:
degerleri gostermek ve varyasyonu kontrol bakimindan onem tasimak-
tadirlar (cizelge III).

Bu durumlara goére :

1 — Ayni arastirmanin, sulfanilamid ihtiva etmiyen Cornell uni-
versitesi mahliili (CUE) ve imnasiz slit yerine homojenize siit mahliil-
lerinde spermanin dondurularak tekrarl'anmasu ,

2 — Eritilen donmus spermann sulandirilmasinda kullamilacak
mahliillerin, donmus sperma icin kullanmilan mahliller nisbetinde gli-
serol ihtiva ederek kullanilmasi ve aradaki farkin tesbiti,
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3 — Halen  kullanilmakta olan sperma dondurma mahliilleri muva-
cehesinde vibrio fetus’un etkisiz hale getirilmedigi bil’inmektedir; aca-
ba, bu arastirmada kullanilan dondurma {eknigini kullanarak ve erit-
meyi miiteakip, (gliserol nisbetini diisiirmek igin) gliserolsiiz ama sulfa
nilamid ihtiva eden mahliillerin kullanilmasi bu hastalik amillerini 6l-
diirmez, ya da tesirsiz hale sokmaz mi?

4 — Yumurta saris1 sitrat ve siit mahliilleri karisimindan meydana
getirilen kombine mahliillerin kullanmldig1 arastirmada (3) alinan so-
nuclara bakarak bu cesit bir mahlilin spermalann dondurma mahlili
olarak kullanilmasi pek uygun olur.

Ozet

1 — Dondurma mahliilii olarak 1:5 yumurta sarisi sitrat mahlili
ortalama spermatozoit nisbeti bakimindan (% 37,3), imansiz siut (% 25,
8) ve Cornell iiniversitesi mahliillerinden (% 26,1) daha iyi ‘bir sonug
vermistir.

2 — Eritilmis spermanin sulandirilmasinda Cornell iniversitesi
mahlulu (% 31,9), 1:5 yumurta sars: sitrat (% 29,8) ve imansiz siit
mahliillerinden (% 27,5) daha yiiksek bir spermatozoit harekt nisbe
ti vermistir.

3 — Imansiz siit, gerek sipermay: dondurma gerek, eritmeyi miite-
akip tekrar sulandirma mahlilii olarak 5° C. de 48 saatlik muhafaza
suresinde spermatozoit hareket nisbetindeki dusuiklik yoniinden en iyi
sonucu vermistir.

" 4 — Spermay! dondurmak icin kullanilan mahliiller ile sperma eri-
tildikten sonra tekrar sulandirmada kullamlan mahliiller arafinda kar-
silikli bir etki olmamis, bir-diger deyimle, dondurmada kullanilan mah-
lullerin etkileri, tekrar sulandirmada kullanilan mahliillerin etkisine ila-
ve seklinde tezahiir ‘etmistir..

THE EFFECTS OF VARIOUS DILUENTS ON FREEZING
BULL SEMEN AND RE-EXTENDING IT AFTER THAWING

M. Afif Sevinc and Harold D. Hafs (1)

The former experiment? has shown that when sperm are frozen
in 1:5 egg-yolk-citrate diluent at a concentration of 200 million per ml.

(3) Seving, M. A. ve Hafs, H. D. 1959. Katalaz Fermenti thtiva eden cesitli
sperma mahlil kombinasyonlarimin, boga spermast tzerindeki etkileri. (Yayin-
lanmams). . '

(1) Current adress - H. D. Hafs, Animal Reproduction Lab., Dept. of Dairy.
M.S.U., East Lansing, Mich.

(2) M. Afif Sevin¢ — Preservation and re-extention of frozen bull semen
with various dilusn*s a‘ter thawing from - 79°C. (unpublished).
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and then thawed to be re-extended to 25 million per ml., the type of
extender used for re-extension influenced the percent of motile sperm
in the semen immediately after re-xtension and the decline in motility
during post-thawing storage for 48 hours at 5°C. Re-extension
with either ‘skimmilk or CUE resulted in the highest initial percenta-
ges of motile sperm, but, the longevity of the sperm molitiy during
post - thawing storage at 5°C. was considerably higher when the sperm
were re-extended in skimmilk.

This experiment is designed to test whether or not the CUE and
skimmilk exert their benign effects on the percent of motile sperm
. when the sperm are frozen in these extenders at a concentration of
200 million per ml. and then thawed to be re-extended in either CUE,
skimmilk, or 1:5 egg-yolk-citrate.

MATERIALS AND METHODS

From each of 18 ejaculates, 3.36 billion sperm were split into three
equivalents (1.12 X 10° each) and extended at 35°C. to 2.8 ml. in either
1:5 egg-yolk-citrate (described by Foote and Dunn), skimmilk (descri-
bed by O,Dell and Almquist), or CUE (described by Foote, et al.), gi-
ving about 400 million per ml. These semen samples were cooled to
5°C. during a period of about 1.5 hours. Six hours after collection, the
three semen samples from each ejaculate were glycerolated, according
to the addition procedure of Foote and Dunn, either with the 1:5 egg-
yolk-citréte extender (described by Foote and Dunn), the skimmilk g'ly-
cerol extender (described by O’Dell and Almquist), or with a glycerc!
extender identical to the CUE (described by Foote et al.) except that it
contains 14 % glycerol (V./V.) ’

After glycerolation, 0.7 ml. aliquots of the extended semen were pla-
ced in kimbal glass ampules, giving seven ampules for each extender
of each ejaculate. These were frozen according to the freezing proce-
dure of Foote and Dunn about 24 hours after collection; and after 24
hours of storage at -79°C. the semen was thawed in 5°C. water.

After thawing, 0.5 ml. from each of two ampules from each ex-
tender for each ejaculate were re-extended to 4.0 ml., in either non -
glycerol 1:5 egg-yoik-citrate, non-glycerol skimmilk, or non-glycerol
CUE. ’

Estimates of percentage of motile sperm were made in duplicate
from each test tube immediately after re - extension and again after 48
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hours of storage at 5°C.. Duplicate motility estimat;ons were also ma-
de from each extender for each ejaculate immediately befor freezing
and immediately after thawing by placing a small quantity of the con-
centrated semen in a drop of 0.9 % NaCl on a microscope slide.

a RESULTS AND DISCUSSION

While the design of this experiment seemed satisfactory, two seri-
ous errors became apparent during the course of conducting it. Firs-
tly, the composition of the CUE (The Cornell University Extender)
included sulfanilamide, an agent which has long been known to
be toxic to sperm during freezing. Secondly, for some unknown rea-
sons, the skimmilk extender resulted in unsatisfactory motilities. Per-
haps these were associated with a precipitate of unkown origin which
formed in the skimmilk extender.

.

The deviation of the resuits observed in the skimmilk extender in
this experiment from those predicted on the basis of the first experi-
ment? might have been anticipated from previous experience using
skimmilk as an extender. This varying results in the skimrilk exten:
der is observed by many researchers, but it is not found by many ot
hers. Its cause remains a mystery, but one apparently can obtain the
desired results by using whol milk instead of skimmilk.

Table 1. Percentages af motile sperm during post-thawing storage

at 5°C.
Extender Extender Hours stored after thawing Decline
used for used for from 0
freezing re-extending 0 48 Averege to 48 hrs.
1:5YC 1:5YC 43.6 31.1 37.3 12.5
CUE 45.3 33.8 39.5 11.5
Skimmilk 39.9 30.4 35.1 9.5
CUE 1:5 YC 32.9 21.1 270 11.8
CUE 33.5 20.7 27.1 12.8
Skimmilk 26.7 21.7 24.2 5.0
Skimmilk 1:5 YC 29.9 20.1 25.0 9.8
CUE 32.8 254 29.1 7.4
Skimmilk 26.1 204 23.2 5.7

89



SEVING — HAFS .

Table 2. Averages of the decline in percent of motile ‘spérm during
storage at 5°C. for 48 hours. ‘

Post-thawing extender . Freezing extender
1:5 YC ' CUE Skimmilk Av.
1:5 YC 12.5 © 118 9.8 7114
CUE 11.5 - 12.8 7.4 10.6
Skimmilk 9.5 8.0 5.7 6.7
Average \ 112 9.9 7.6 0.6

The overall averages for nine treatments are shown in Table 1. The
1:5 egg-yolk-citrate freezing extender resulted in the highest motiliti-
es, both at zero hours and at 48 hours storages regardless of which
extender was used for re-extension. But the 1:5 egg-yolk-citrate free-
zi.ng extender also had the largest decline in motility during storage
for 48 hours. This decline in motility, which is more easily seen in Tab-|
le 2, was quite similar to that observed in the CUE extender and, as
in the former experiment, the skimmilk resulted in the smallest decli-
ne.

The results of the statistical analysis are summarized in Tahle 3.
where it maﬁr be seen that: (1) The average motility of 37.3 (shown in
Table 4.) for the 1:5 egg-yolk-citrate extender was significantly hetter
than the 26.1 for the CUE and the 25.8 for skimmilk (P — .04). (2)
The average of 31.9% motility (Table 4.) for CUE used as a post - tha-
wing extender was significantly lhigher than 27.5 % for skirnmilk
(P — .07) with 1:5 egg-yolk-citrate being intermediate in this respect.
(3). Since the (FP) interaction did not approach significance, w2 may
conclude that the freezing extender and the post - thawing extender
exert their effects independently and that their are simply additive re-
gardless of the extenders used. (4) The significance of the (FS) inte-
raction (P — .07) indicates that when sperm are frozen in skirnmilk,
we may expect a2 smaller decline (7.6 %, see Table 2) in motility during
subsequent storage at 5°C. for 48 hours than when sperm are frozen
in 1:5 egg-yolk-sitrate diluter. (5) The significance of the (PS) interac-
tion (P — .02) indicates that when sperm are re-extended in skimmilk,
we may expect a smaller decline (6.7 %, see Table 2) in motility during
storage at 5°C. for 48 hours than when sperm are re-extended in 1:5
egg-yolk-citrate extender .(6) The very low level of significance of the
(FPS) interaction indicates that the satement made above, under (4)
is true regardless of the extender used for re-extention “and that the
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statement made above, under (5) is true also regardless of the exten-
der used for freezing. (7) While the differences observed arﬁong eja-
cuiates, between storage times, and in the several interactions between
ejaculates and other criteria were significant, these are of little value
in predicting results of futur trials, except to point to their value as a
metod of controlling variations

Table 3. F ratios and variance components for the measured sources
of variation.

E - Ejaculate, T - Test tube, R - Reading.

treatments.

Source of Degrees of  Computed Tabular F ratios Magnitude
variation (*) freedom F zatio 10 % 5% 1 % of variace
component
F 2 3.60* 2.47 3.28 5.30 31.3
P 2 2.73 2.47 3.28 5.30 3.0
S 1 158.18** 3.03 4.45 8.40 45.2
FP 4 0.79 2.03 2.50 " 3.60 0.3
FS 2 2.99 2.48 3.28 5.29 1:
PS 2 4.73* 2.48 3.28 5.29 2.4
FPS 4 1.21 2.03 . 2.50 3.60 0.3
E 17 59.568** 1.52 1.71 212 71.0
FE 34 5.46** 1.40 1.54 1.83 16.2
PE 34 8.69**  1.40 1.54 1.83 28.0
SE 17 3.12%* 1.52 1.71 2.12 3.5
FPE 68 2.26%* 1.31 1.37 1.56 13.7
FSE 34 1.97%* 1.40 1.54 1.83 4.8
PSE 34 2.35%*  1.40 1.54 1.83 6.7
FPSE 68 1.52% 1.31 1.37 1.56 77
T:EFP 162 1.31%* 1.19 1.22 1.32 4.1
ST .:EFP 162. 0.90 1.19 1.22 1.32 -3.5
R:STEFP 648 66.7
(*) . Coded : F - Freezing extender, P - Post - thawing extender. S - Storage time,

Table 4. Overall averages of .the percent motile sperm for the nine

Post-thawing extender

Freezing ;axtender

.

B 1:5 YC CUE S}(imn\ilk Av.
1:5 YC 37.4 27.0 25.0 29.8
CUE 395 27.1 29.1 31.9
Skimmilk 35.1 24.2 23.3 27.5
‘Average 37.3 " 96.1 25.8 297
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In the light of these and. other results, it would be beneficial to re-
peat this experiment concidering the followings:

1. Using CUE without sulfanilamide as a freezing extender and u-
sing homogenized whol milk instead of skimmilk.

2. The addition of the post- thawin‘g extender without glycerol (as
it was done in this experiment) may be detrimental and its effect sho-
uld be compared with the addition of a post - thawing extender with
the same level of glycerol as used in the freezing extender.

3. There is good evidence that vibrio fetus is not controlled in the
routine freezing extenders, now used. Is it possible that a freezing tec-
hnique such as used in this experiment, followed by re-extension wit-
hout glycerol but with sulfanilamide (so as to lower the glycerol level)
might inhibit or even kill this venereal organism?

4. In view of the results obtained from the experiment? carried out
on diluents which were combined by mixing different extenders and
used in storing unfrozen bull semen might give valuable results in the
case of frozen semen. ’

SUMMARY

1. The 1:5 egg-yolk-citrate freezing extender resulted in a higher
average motility (37.3 %) than did either the skimmilk (25.8 %) or the
CUE (26.1 %).

2. CUE post - thawing extender resulted in - a higher average raoti-
lity (31.9 %) than did the 1:5 egg-yolk-citrate (29.8 %) or the skim-
milk (27.5 % )

3. The skimmilk, whether used as the freezing extender or the post-
thawing extender resulted in a smaller loss of motility during post -
thawing storage at 5°C. for 48 hours.

4. The extenders used for freezing did not interact with the exten-
ders used for re-extension. In other words, the effect of the freezing
extender was simply additive to the effect of the post-thawing extender.
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