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'l"HE protective cffect of cge yolk citrate (EYC),epg yolk skimmed
. milk (EYSM) and egg yolk lactose (EY1)extenders on the clement
content of Ossimi and Rahmani spermatozoa ageinst freezing
injury was evaluated. Atomic absorption spectrophotometer was
used for the determination of Zn, Ca, Mg, K, Fe and Cuin
fresh, equilibrated and frozen ram spetmatozoa. In fresh sperma-
tozoal samples, the differences in the concentrations of Ca, Mn
and K, Mg, Cu were highly significant and significant between the
two breeds, respectively. On the contrary, the differences in Zn and
Fe amounts between the two breeds were not significant. Variable
changes in the mineral content of cquilibrated and frozen
spermatozoa were occurred for both breeds. These changes
indicated that the spermatozoal se-sitivity for cooling and
[reezing processes depended upon ram species. Little changes
occurred in the element content due o freezing ol spermatozoa
using EYL extenderand is recommended asa  protective medium
for frepzing ram semen.

The elements constitute a relatively small amounts of the sperm cells. Howevers
they are essential for many vital processes. For instance. potassium serve,
in connection with sodium and chloride in the maintenance of the normal
osmotic pressure and acid-base balance in the animal body (West et al.. 1967).
Calcium in connection with other divalent metal jons occurring in semen has
a significant regulation of sperm adenylate cyclase activity which influences
sperm metabolism and  motility (Braun, 1975). Also, Zn, Cu, Mn and
Fe ions are vital for many enzymes (West ef af., 1967).

The harmful effect of lreezing can be minimized by the presence of cer-
tain protective substances in the extenders such as sugars (Nagase, ef al., 1964),
skimmed milk (Perry, 1965), lecithin (Lanz ef af., 1965) and glycerol (Pursel
et al., 1978). The aim of the present work was to study the mineral distri-
bution of fresh, equilibrated and frozen spermatozoa of Ossimi and Rahmani
breeds diluted with cgg yolk citrate (EYC), egg yolk skimmed milk (EYSM)
and cgg lactose (EYL) extenders.  The efficiency of these extenders as protective
agents on the metal content of the spermatozoa against freezing injury was
also cvaluated,
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Material and Methods

Animaly

Six Ossimi and six Rahmani rams, of about 2-3 years of age and fed on
a standard ration consisting of concentrates and elephant grass were used in
the present study.

Semen collection and handling

Semen samples were collected twice per week Irom each ram between
8 and 9 a.m. using artificial vagina. The ejaculates of each breed were pooled
together and maintained at 37 C until semen dilution,

Semen dilytion and freezing

The sample of pooled ejaculates of every breed was diluted in a ration of
1:6 immediately after examination by EYC, EYSM and EYL extenders.
Each extender comprises of two equal parts, i.e., the non-glycerized and
glycerlized portions as shown in Table 1. The diluted semen was sucked
immediately into 0.5 ml French straws inside the refrigerator.. The straws
were plugged with a & ¢m thick layer of polyvinyl alcohol powder then put
into a water bath maintained at 4-5 C and kept in the refrigerator till the
equilibration process was ended (2hr). At the end of the equilibration
period, the dried straws were exposed to the nitrogen vapour at about 4 cm
distance above the surface of the liquid nitrogen for 7 min then dipped into
the liquid nitrogen and left there for 5 min.

TABLE 1. Ingrediants of egg yolk citrate ( EYC}, egg yolk skimmed milk ( EYSM) and
ege volk lactose (EYL) extenders.

EYC | EYSM EYL
B I S _

part A ‘ part B part A part B part A part B
20 ml egg |17 ml egg ‘ID ml egg 8.5 ml egg [20 ml egg |20 ml egg

volk volk volk volk volk volk
80 ml sodi- |68 ml sodium 90 ml recon- 76 ml recon- |80 ml lactose| 70.6 ml la-

um stituted stituted ctose
citrate.2H,0 citrate. 2H,0  skimmed milk |skimmed milk | solution solution

powder powder
(2.9%,wiv) (2.9 % wiv) L S i) (9 9 wiv) | 1
15 ml glycerol 15 ml glycerol ‘9.4 ml glyceral

Every extender conlained 500 ug streptomycin calcium chloride and 500 1.U. penicillin
. sodium per ml of extender as antibacterial agents,
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Separation of spermatozoa from semen samples
Spermatozoa of fresh, equilibrated and frozen semen were separated

by centrifugation at 3000 rpm for 15 min then washed twice with sodium
citrate (2.99, v/v).

Element analysis

A Pye Unicam atomic absorption spectrophotometer model SP 1900
equipped with a boiling air-acetylene gas mixture was used for metal determina-
tion. Hollow cathode current, slit sittings, wavelengths and gases flow rates
were set according to the manufactory suggestions. A known weight of the
washed spermatozoa was dricd overnight at 105 C, ashed at 525 C and the
ash was dissolved in IN HCI. Standard stock solutions (1000 ppm) for K,
Ca, Mg, Zn, Cu, Mn, and Fe were prepared from their metals or salts using
deionized water. Series of 5 to 10 working standard solutions with differen
concentrations were prepared daily from the stock solution. Mean reading
values for samples or standards were calculated and the quantity of each
clement was read from the corresponding standard curve. Element content
was expressed as mg/100 g dry weight.

Statistical analysis

The influence of equilibration and freezing processes on some metals of
ram spermatozoa of Ossimi and Rahmani breeds using various extenders
was statistically evaluated using anlysis of variance according to Snedecor
and Cochran (1973).

Results and Discussion

Results obtained with the atomic absorption spectrophotometer are
shown in Tables 2 and 3. Ossimi and Rahmani spermatozozl samples were
especially rich in k, contained moderate amounts of Mg and Ca and small amo-
unts of Cu, Mn, Fe and Zn. The contents of the different metals in Ossimi
fresh samples were in the decreasing order:K >Mg> Ca> Cu> Mn> Zn>
Fe. In Rahmani fresh samples the order was: K> Mg> Ca> Zn> Fe>Cu>
Mn. The contents of Mn, Cu and K were about 2.24, 1.47 and 1.15 times,
respectively as high in Ossimi fresh spermatozoa as in Rahmani fresh sperma-
tozoa. On the contrary, the amounts of Zn, Ca and Mg in Rahmani fresh
spermatozoa were about 1.29, 1.26 and 1.20 times as great as that in Ossimi
fresh spermatozoa. Iron concentration was nearly the same in spermatozoa
of both breeds. Statistical analysis showed that there were significant varia-
tions between the two breeds in Cu, K, Mg and Ca, Mn at P>> 0.05 and P>
0.01, respectively. TIf these variations are sufficiently constant in areas where
diet and other conditions differ, they might possibly be useful in differeti-
tation between spermatozoa of different breeds.
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‘op A3y 81110 “A3uoyiudis SR JOU SIOP UOUIUCD U 12)3a] JU0 158I] 18 SUIARY SHUSUIEIL Om) Aue ‘A1082180 AU uf

| i
081 BEE0 KT

BLEO F 0T'TE BT O+ THP 690 FL9 + ¢ 280 & S.m.,_,mwo_d F LPLT Q810 FF Te g °s0pp yjok 387 0
BOZ'0 £ LETRIT0F 70 ¥/q00'T 99" 6£1/987°0 F 9¢£°81] ¥I¥'0 + 01'T/BIL'0 T L908|® LU0 T 6E° 6| M DIMtIES 339 'q
qr0°0 + 9%°0® 810 + L8£/989°T F167671900°0 + 8761 BOL0 + wm.d_ww@_o o mm_HmT 160 -+ 8T L o_mb_uhﬁom 889 ‘v
; : : | | . B i pamey) Usorg
¥90°0 F 0 (B 6T0 F 0Ty ® Nm,mlqm.mﬁm#m.o F vb LT BOSO F 6T TSI 0 T SV 6L E 10 F LS| OSOIF] 0L 333 o
BAE 0 - 96 €% €00 F 61 7.Q9L TH 197181/ ¥81°0 + ¥T LT BOT'O + wm,Jdm_‘._o + €007 ® LSO + mm,m_ < mmu:m:
_ i i _ . | epwiwipis jI0 q°q
eZI0 F 06 €(B P 0 + LI FIg _c.mﬂmm.mi_wmm 0 F 0697 BIT'0F SCT¥O' 1T F v0 0T BP0+ 8L'G| arEnm Yok 33 e
! : | | - | _ poajeaginbg
05°0 F S0°F 1€0F 1T% S9¥ FLLLIT) ST'1 F $08T] STOTF o.m.mi ¥ 0+ 78'81 990 + PL'S (ysaaf) papIpuny
i ROSOIRULIDAS § WED [Uelyey
=1
S w0 T 8RS0 0 F 98 w60 Feh SITOHH 0 T CE 07 8T O T TI 9860 F €181 B 950 T L0 osopu fjok 353 -0
% BC10 FLLS 1Q 8I'0 TF 0L £.97°C TFOE 967 |[BTR 0 F96°81 ¥ ¥6 0 -+ PLV|QI9°0 + §9°TTE ¥E0 - 69°S z mmu:mg
= . i I I ! _ | Pallwlys HjoA ssq 'q
< 9E6°0 F I16°€/9T1°0 & S0°€:9 08 ST61 681(q61°0 F _f.i_ﬁN T80 F 3¢ FBII0 F S8 ﬁﬁ LE°0 F 76'5) oI Yok B3 e
BEEO F £6 ¢ P ROO T 66 €% 90 TH6I'PPC BT 0 + €1 TT I i pase) Uasord
A _ _ | € PL0 F PE By 0 F IS S1/E 1T 0 F b y| Sl ok isAe
o~ B20°0 F ¥6 S B 80°0 T L6'€ ¥ 66 TFRT LTT BEE 1 F €€ TC|T IS0 F PI'G|BIR 0+ ST'H BOE0F E..vm P L
- B i _ B _ B B | - | pawumys ¥[oA 389 ‘q
el 0 + mm.m_m CI0 F $6°€ I8 11F9T $TTBOL T + 98 IT;® §§°0 + TIS(B0L T F LE°01) ®8%'0 F 68'%]  21euio qjok mmmU:m
I | _ . ! : PRAIRIQITINDT
W0 F S6S) LOOTF 60 % SLLTFOOSE 860 F P mm“ 3T 0 + om_m_ 650 F TE VI 830 F 3&_ (Ysaip) pamppun
| |
posorewrads s TuRy 10UISE0)
| o - | [ i )
Laina LIS LEWd ITamd _ JHWA Lapwa _ Land |
qS - uedm S - ueauw AqS S Bl S o+ uUBaw HS & ueswl | HE 4 UTdw HS - usad | QW j,
n) a4 b1 S i uy _ B) uyz !
| | |
ot ‘Bosojeuizads SfUBl uBMERY pUR [UISS) ussoay pue pajeagrmba
s} “YSaA] ul S[EIBUI AWIOS 3o (THIAQ ) 20UBdgIUSIs JO )$0) pu® J0le AEpUE)S ‘(JySem Lip Spp1/sw ) uoENWDU0D uesw oYY ¢ ITVL

Egypt, J. Anim. Prod. 23, No. 1 - 2 (1983)



FARAG et al.

R.S.

0P A2y} osimIao CApjueoyiuSis asfjp JOU S0P UOUIWCS UL 1211a] 31O 1582 18 SUIARY SjUstneal) oml Aue *{1089)80 AU uf

BLEO F 0T N T 8T 0 F ﬁe_@% 0 F£9°081 BEE'0 F SE°ST ©RE0 T LOT|BPO'1 F Ly LT G 810 TF TE 8 250w yjok 337
BT 0 + 1170 F T0'+|q00'T Hw@.mmramm_o F 98T BP0 T 01 TE9E 0 & L90E|T LI'Q T 66| DI DOWTHLAS 389 'q
q70°0 + 810 F LRC 9997 F16°671 2060 F 8561 POL0Q + 8671 B8O F £T'1€)A 1670 -+ 8T'L) ayeno Mok 389 ‘v
: | | . | pamet]) U9solg
®90°0 F 670 T OTV(¥ T TFY8 SOT/PYE 0 T VPILT V0E0 T 6TT U0 TSP 61T Y0 F 6L S| oY 04 383
BOE 0 + €0 + 61 1_@.,. T 19718118810 F ¥T LT BOT'O & 8L Z\B6L'0 + €0 0T ® LSO + T6'S A
| | _ | opwupys y0A 3897 q
LrARVIES o+ Ll wb 19°TFCE 6LT BEC O F 06797 BIL'Q F SETPI01 F $00TE ¥1°0 + 8L'S| 21Em0 (0K 839 e
_ | m pojeiqnby
050 1€°0 F 1T €9y FLLLIT SU1 F 907870 €T0 F 6£°T) 1770 F 7881 99°0 *+ vLS (yse1]) pamIpun
ROSOIBULIAAS § TURL (Lol ey]
BETO F 88 $B 80 0 I 98°€.p6 0 FEF SIT B 0 FCEO0T 8T0 F TISP8E°0 7 €181 BY9E 0+ LOS ssojop) yed 8357 2
ve10 FLLS \Q 8I'0 F 0L €.97°C FOE 961 [BTR0 F96 8T [T HC 0 & BL P |QI9°0 F S LT FST0 + 69°S s
i . _ _ . pawwrys yjof 859 -q
Qg0 F 16°€/4 T1°0 T S0°€.9 08 STF6I 681610 F 91 1B T80 F SE F|P11°0 F 68 bT ® LE O F 6’5 OImnw Yok 337 v
BEE O F £6°C P RO0 T 66°E ¥ 00 TH6I'FFC BST O + €1 T i _ o i pasmel} Uasord
- _ . B € PO F vE USSP Q F LS ST|B 1T 0 F ¥S k| 25030 §[ok 35T
8800 F +6 S ¥ 80°0 TF L6'C ® 65 THBT LTT PEE 1 T+ LE TLIB IS0 + PIG|BIR O+ ST'H BOLO + LYY A
; _ _ | paurunys y[of 589 q
B6L 0 F €6°S\B T F $6°€ B8 19T STT BOL T 0g T s 0 F TI S BOE T T 191 B8P0 T 68'p,  =imao Yok 889 e
I | | _ . PaIRIqIInDy
PO F S6S LDOTF 60 SLL 09 05T, 86O - SF mm“ 8¢ 0 F .om_o._ 60 T TO P 80 Tq;j (Ysadp) pamyrpur)
posoIBIads g TuRy (0S80
ang pEws G mawa | awa amka | uawa -
48 F uEdw 4S8 - mEswl | fS - uBsw WG - uEa A8 I uBswl | HE - UEaw HS — usall JuMLYean |,
n) 24 b1 S | LAY | BD uyz
| | |
‘mosojmuileds §FURI [HBUNfRY pUBR TWISSQO UISOIy pUEB pajuiqninba
ysol ul S[EIRW QUIOS 3o ([NMIAQ ) UedgiuSIs JO j$3] PUT I0LID PIEpUEIS ‘(ySPea L1p BQp|/SUl ) uonBIUMOUGd uBaw YL T JTHV.L

Egypt. J. Anim. Prod, 23, No. 1 - 2 (1983)




MINERAL CHANGES IN RAM SPERMATOZOA 155

TABLE 3. Percent change of some metals as affected by freezing and type of exiender
measured as deviation from fresh semen values.

! | Percentage | -Change
Extender | Breed | T E | e
| Zn | Ca | Mn ‘ Mg | K | Fe Cu

Deviation from fresh semen values
) i ; : |
Egg yolk citrate . |QOssimi I 33.33! | 66 55|—18.28 —39.62 —24 51 —25 43 —34 98

[Rahmani -1 26 83 --|--65.94-—I?.15‘—44.44 —40.34!— 8.08!—88 .64
|

. . |
Egg volk skimmed | |

|
milk . . . . . . |Ossimi '++28.15||51.81|—11 57‘—[9.15 —21.67]— 9.54 — 302
| | :

| | i |
[Rahmani| 163 59|+ 62.96 —12.13!—-—34.52 —35.87)— 4 51| —41 48
| | |
Egg volk lactose, . |Ossimi 14,19 421 51|— 4.48!——I3.35 —14.03|— 5.62— .18

Rahmani || 44.95(1-45.96|—13.39 —16.73|—17.05 — 2,14 —45.63
| . |

Deviation from equilibrated seman values
| ' 1 | |
Ege yolk citrate . .| Ossimi i--;-’.l.UGl [-52.36 —-—l4.45‘——35.22 —16 .01 —22_78|—34.06
Rahmani' -|--25.95! —+-55.84i —15 .?4_:—42.08 —27.535|— 7.19|—88 .21

Egg yolk skimmed | |
15¢11 | I G . Ossimi | -21.84 -|—39.33|— 7.78—15.09/—13.63|— 6.80|— 2.86

Rahmani| +58.61| 53 12| —11.76|—32 60| —23 10| — 4.06|—d40 15

Egg yolk Jactose. | Ossimi | +11.67|+16.89|— 4.12|— §.18/—11.78|— 3.26!— 0.84

| |
Rahmani| 439.36 441 23— 9,61 — 7.62 —I12 25| — 1.90|—45 27
1 |

Lffect of equilibration and freezing

There was an influx of Zn and Ca and an efflux of Mn, Mg, K, Fe and
Cu after equilibration and freezing. The influx and efflux of various elements
were more obvious in frozen samples. Similar results were reported in boar,
bull and ram spermatozoa by Quinn and White (1966) and Pursel er a/. (1969).
The influx of Zn was not signilicant after equilibration by using the three
extenders in both breeds. Frozen Ossimi spermatozoa showed the same trend.
In frozen Rahmani spermatozoa, the influx of Zn was greater by using EYSM
extender than that of EYC or EYL extenders. The authors found that
freezing Rahmani spermatozoa greatly increased coiled tail percentage and at
the same time increased the influx of Zn. Hence, there is a correlation between
Zn influx and coiled tail percentage. A similar relationship was achieved
by Blom and Wolstrup (1976).

Egypt. /. Anim, Prod. 23, No. 1-2 (1983)
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The calcium content of equilibrated spermatozoa of both breeds did
not differ significantly than the fresh spermatozoa using various extenders.
After freezing, there was a highly significant difference (P<0.01) in the influx
of Ossimi spermatozoa between the three extenders. However, the influx of
Ca was lowest using EYL extender compared to other ones. In Rahmani
spermatozoa, the three extenders caused almost the same rate of Ca influx.
This phenomenon was greater in Rahmani spermatozoa than in Ossimi sperma-
tozoa. In this respect, White and Wales (1960) found that Ca accumulation
within the sperm cell on cold shocking and was largely prevented by fecithin or

glycerol. These findings coincided with our results concerning Ca influx as a

result of freezing.

The amount of Mn was the same in fresh, cquilibrated and frozen sperma-
{ozoa of Ossimi and Rahmani breeds. Therefore, no efflux or influx of Mn
has taken place from the spermatozoa. Also, no significant differences were
found between EYC. EYSM and EYL extenders for spermatozoal Mg content
after cquilibration for both breeds. After freezing of Ossimi spermatozoa,
Mg significantly influxed only by using EYC extender. With frozen Rahmani
spermatozoa, there were significant differences (P« 0.01) between various
extenders, EYL extender exhibited the least Mg efflux from the spermatozoa
in comparison with other extenders.

The results of K indicated that the three extenders had the same effect on
the efflux of K in fresh and equilibrated Ossimi spermatozoa. Concerning
equilibrated Rahmani spermatozoa, EYL extender was the best one in reducing
the efflux of K from the spermatozoa, followed by EYC and EYSM extenders.
Equilibrated Ossimi and Rahmani spermatozoa in various extenders had
approximately the same Fe concentration as that in fresh spermatozoa. The
same conclusion was found by frozen Rahmani spermatozoa. There were no
significant changes between EYC and EYSM extenders for frozen Qssimi
spermatozoa. While EYL extender differed significantly (P<0.01) than the
other two extenders. This would means that EYL extender is the most efficient
one in protecting the sperm against loss of Fe during freezing.

Statistical information concerning Cu content of equilibrated Ossimi
and Rahmani spermatozoa indicated that the efflux of Cu was similar for
the three extenders. In frozen samples, both EYL and EYSM extenders
were equal in the Cu efflux from the spermatozoa. On the other hand, EYC
extender greatly increased the efffux rate of Cu which reached 34.28 mg9,
and 88.64 mgo/ in Ossimi and Rahmani breeds, respectively.

Sy

Generally speaking, the element study indicated that the equilibration
process in EYC, EYSM and EYL extenders had no significant influence on
spermatozoal influx or efflux of Zn, Ca, Mn, Fe and Cu in both breeds. Con-
cerning K, its efflux was not significant in  Ossimi breed by using the various
extenders. In Rahmani breed, the efflux of K was not significant in EYL
extender and was highly significant in EYC and EYSM extenders. Variable
changes in the element content of frozen spermatozoa were observed in both
breeds. The percentage change due to freezing in the element content of sperma-
tozoa with EYL extender was the lowest compared with the changes that
took place with the other extenders (Table 4). The results of this study suggest

Egypt. |. Anim. Prod. 23, No. 1 - 2 (1983)
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the use of EYL extender as an cfficient medium for freezing ram semen.
Also the metal analysis indicated that the percentage change in elements of
frozen Ossimi spermatozoa was lower in comparison with Rahmani sperma-
tozoa. Hence, Ossimi spermatozoa are much better in tolerating the freezing
effect.
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