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SUMMARY 

Tlte present studU (L'a." designed to investigate lite effect oj seleniwn and/ or uila' 

mlfl E on pregnant rows (lTld their cahX?s. Thirty- two healthy pregnant cows were w;;ed 

in tflis investigal(on. They were divided into four equal groups. Thejtrst group was con­

sk1cred as control without treatment:, the second group was illJected intramuscular 

wW, selenium as sodium selenite (5mgj lOOkg 8. w,l, the third group. was adminis­

tered OInUJj willI ullom ill E (400tJIg! 1OOl<g Ll WJ. while 11J.e fourth group was ilYt?<.'fed 

wlU. selenium and administered omtty with vitamin E too. One dose weekly Jor three 

success(ul? weeks was used. The blood samples were collected from the pregnant cows 

and their neonaral calves Jor determination the levels oj selenfwn. vitamin E. total im· 

mlHloglobuUns and lota! proteins. TIle obtained result reooaled that selenium and! or 

vilamin E induced unprovement in the immune status oj the newly born calves and 

!llso, their !eue'ls in these calves. it cmdd be concluded that seienfum and. vilaHtin E 

have s!1nergistic effect. so, it is better to g(oo them together to pregnnnt cows, when 

used as prophylaxis Jrom diseases caused by vitamin E dejtdenctJ, 

INTRODUCTION 

153 

Selenium and vitamin E have been recognIsed for several years as nutrients crtUcal for opt!· 

mal llvcsluck growth, produetivlty and health. (Metre et aI •• 2001). The biochemical roie of sele· 

nium W~19 demonstrated by Rotruch et a1. (1973) to be as a component of the t1"lZ}'me gtutalhl~ 

one peroxidase, Gluallilone peroxldase functions in cellular oxldatlon- reduction reactions lo 

pl"Olect the cell fmm uxldative damage fTOm free radicals and peroxldes (Flohe et at., 1973). Vj~ 

tam!" E {u· tocopherol} alsu funcU::ms as an anUoxidant and protecLs the cell against oXIdative 

damage: l1o .... -ever. it is lipid soluble and prlmartly associated With the cell membranes. llH~ com­

plementary funetions of selenium and vitamin E hn'.-e been hypothesiZed. where. supplemcnta· 

(ion with one can reducc, but not eliminate the requirement for Ule other (Hoekstra. 1975 &: 

Mansoura. Vet. Med. J. (153 ~ 1651 Vol. vnr. No. I. 2006 



F. H., El·Sangary; et at.,. 

154 

Mus. 1983}. The aetion ofvUamtn E and selenium appear to be synergisUc (Frye 1(91). 

Selenium and \itamln E also, have important roles In Immune system function and resistance 

10 diseaSt'~ (Dhm et al.. 1999). Where. the offspring ()f the native breed of cows which supple;­

me-ntcd wlth :'i(:lenium u':ld vitamin E (:urlng the prepartum pertod, had greater conccnlration of 

immunog;lobulins (Nagwa et aI., 2000J,·Newly born calves take malernal an!i!)'ldies from colos~ 

trom during tbe first 24 hour of tife (Selman et ai .• 1970). Therefore, it Is desirable to increase 

the cow's colostrum antibody content Cows gIven selenium ami VitamIn E pruduccd more colos­

trum. and morc Immunoglobulins than In untreated cnws (Laeetera et aI •• 1996). Two routes 

exist for transfer of selenium from the dam to the calC: placentai transfer and m11k. TIle placental 

transfer of selenium bas already been demonstrated in cattle, because the maternal supplemen" 

tatlon of cows in late gestation Increases selenium reserve 1n the liver of the foetus or new born 

(Abd el-Rahman and Kineald 1995). TIle amount of selenium consumed by cows during the 

non lactating period has been shown to affect selenium concentration!n serum of their new born 

calves. (Awadeh et .11 .• 1998). Whllc vttamln E crosses the placental bamcr much less readily. 

so, the newly bom calves have adequate serum selenium level and lower serum (t- tocopherol 

]('vd;, Uwn their dams (Scott 197$). 

In the present study. selenIum and vttamln E were admlntstered . alone or In combtnatlon- In 

excess to pregnant cows aimIng to investigate their hilluence on their levels In these cows and 

their neonatal calves until weaning and on the Immune status of both. 

lIrATERlALS AND METHODS 

A) Anbnals; 'file study was canioo out on a fann in WadI EI-Moolak, IsmaUla governorate. 

The selrellon of the pregnant rows was depend on the health status. They were heaithy, without 

reproducUvc problems and In the same reproductive eycle. TIle C1JWS were free from external and 

internal parasites. Cows hi thfs fann grazed In berseem pastures ITrtfollum alexandrlnum L..) 

from January to May. while, from June to December. these animals were tied tn open sheds and 

fro on ratiOIl consisted of concentrates and rice straw. Green com (Darawa). when was available. 

was offered to these animals during this peliod. 

Tbirty- Two pregnant COW$ {3-5 years old}, In the last month of pregnancy. were diVided 

lnto tour equal groups of 8: 

I} cow~ in the fin.t group (gej served as control and received the basJc feed. which covers the 

dietary needs or a pregnant and lactating cow. 
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2) cows In th;: second group (gSe) received the basic reed and addItionally lnuamusclllnr sde· 

nium injection i)f 5mg. selenium! JOOkg B.W. (Fatma l097), 

3) C{lWS ill the third group (gEt rccdvrd the. above basic feed supplcfTlenkd with an addHional 

40011lg1l00k,g U.W o(vitamill (,: as a- tocopberol m:etale, (Fatma l097). 

<11 ('Ows in the fourlh group (gESe) received the bask feed plus 400mg of vHamill E,/ lOOkg 

13.W. and intramuscular selenium injection of 5mg sdenlum/ IOOkg B.W. 

'lhe drug.., used aa one dose weekly for three succ.essive weeks before parUuration, 

B) Drugs: I· selenium: was used in this study as an aqueous solution of sodium selenite­

{2,5mg selenium! 1 lUI solution}. 

2· vitamin E: was obtained as a Viscous oil ofvitamln E (Alpha- tocopherol). It is avallable as 

sort gelaUn capsules {400rngl·· 

3- tieknlmll and vllamln E preparation: each (1 mll of the preparation contains 1.67mg/mt so­

(lium St"lenile and 150rng/mi vHamln 8.**· 

C) Blood samples: The first sample was eollccted (4 vreeks before parUllraUon) from cows on 

U)e starting day of the experiment. before t1H~ supplyiog with 'X_ tocopherol and before the sele­

nIum il1jeetlon, A second sample was taken 00 the first day of partluraUon. WhHe blood samples 

(rom newly bom calves ""'"ere eollected, ut 36 hrs. of age, and from the same calves on weaning 

day. 

D) Sioehemical studies: Sera were separated (rom the blood clot by centrtfugallon 

and used for selenIum, 0:::. tocopherol. total proteln and total lJnffitulogIobullns detemllna­

tlon. 

Serum selculum was detcnntned by atomIc absorption spectrophotometer as described 

by Meret and Henkin (l971l· tX_ tocopherol concentration was detenl1loed by the method of 

Osee (1979)··. Total Serum proteins was cstlmatcd by tile method deSCribed by Henry (1968) 

and total serum immunoglobulins ~etemllned by the sod, sulphite turbidity test accordIng to 

Stone and Gitter (1969) by using spectrophotometer as adopted by KhalU (1975). The data 

obtained were statistically analyzed using T.test aecordlng to Tamhane and Dunlop, 

(2000). 
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RESULTS 

J) Determination of selenium tn sera ot cows: 

'11)(' rl'sults or s;,.'knium delennlnalion tn lhe ser;,un samples of cows are presented In table 

OJ. On the stru1ing of the experiment and before (t~tocopher()l and selenium admlnlstr;;ltion. no 

statistically stgntficant dHIerenccs of seIentum conceniration 'k'Cff! noticed amoug the cows of aU 

groups. On farrowing day. cows in the second and fourth groups that were l\1Ject~'d wtUI sdenJ­

Ulll {gSe <IIUJ g&o;;e) hau signlflcanl Increase (Ps.O.O l) of selenium levels in Ulelr sera cumpared 

wUh the control group (gC). 

2) Determination of selenium in sera of calves: 

Selenium concentraUon In the representative calves sera are shown In table 11/. Calves 10 the 

second and fourth groups Injected with selenium (gSe aod gESej had stgnUlcantly lncreased lev~ 

els IPs. 0.05& PsO,Ol) comparing with the control gruup (gC). either 36 hrs after birth or at the 

3) DetennhtaUon of (t~ toeopherolln flera of cOW's: 

The results of (l- tocopherol delennlnaUon in sera of cows are given In table (2). Serum a~ 

toeoherol concentration diullot differ signlflcamly from the control group. 

4) Determination of u· tocopherol in eem or calves: 

The rcsulLs of tilC representatlve ealves serum are shown tn table (2). 35 hra. After birth, 

calves bom to cows supplemented with u- tocopherol In the Third (gEl & fourth groups tgEse) 

had significantly fncrea5ed level tp~ 0.01 & Ps; O.OOU comparing to the control group (ge). 

5) Determination of total lmmunoglobullns in sera of cows: 

The total immunoglobulins L'Oncentcation in the sera of cows are presented In table (3). On 

the starting day, the mean concentration dHTerences among all animals were not statistically sig­

nificant. On farroWing day, cows in the control group (gC) had the lowest mean of jmmuno~ 

globulIns values. White. cows of the fourth group {gESel that received both (tw tocopherol and se~ 

lenllllll had significantly In(:r<::ased levels (PsO,OI) of total ImmUnoglobulins, compared to the 

{'omml group (gC). 
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6} DetermInation of total immunoglobuUn.s In sera of calve&; 

Calv('"s bam to cows of third {gEl and fourth (gESc) groups ~\lways had slgnlflcnnlIy increased 

kvdc; \1'::;0.05 &. Ps::O~OO I) of serulll iHHlIunogloblllin~, compared to calves of Lhe control group 

(gC), eiUlI::r 36hrs, after birth or at Ul(; wt'<llllng day, 

7) Determination of &erum total proteiu& In &era of cows and thelt <::alves< are plc..<>Cllted 

in table (4}, 

DISCUSSION 

Selenium is an essential clement In the diet of animals and has a variety of roie.o;;: it \s an anti­

oxidant that works in conjunction with vitamin E to prevent and repaIr cell damage In the body. 

is Invulvcd in tmmunc function and is neecssmy fOf growUI and fertUily. (plant 2003). 

Tht' pr('sl'nt study InvesHgale tbe cOleN of administration of selenIum and a- tocopherol acc­

!;\(l' III th~ pregnant cows <.l\1d their c~llvcs. Both clements were given either separalely or In 

comblna.Uon. 

At the beginnIng of the expertment (zero time), the mean serum concentration values of sele­

nium, a~ tocopherol, total proteins. and total Immunoglobulins were not significantly different 

among the four groups of cows, 

The Intra muscular inJeellon of selenlum in pregnant cows increased the scnlm St"lenituI1 

concentration of the cows and calves. Selenium transfer from pregnant cows to their embryos 

was demonstrated In eattle fAbdel-Rahman and Kincaid 1995). Therefore. selenium that was 

detected In calves sefa 24-36 h. after blrth originates from pla(~ental transfer and from colostrum 

uptake. This latter finding is tn agreement with the observation made by UndeJ'WQod (1971). 

thaI calves absorb selenium from colostrum and milk, and carry it in blood bound to plasma 

proteins. Al~, Perry et at.,{1978) recorded thal selenium level of calf serum at birth 1s a renee­

Hon of tile materna! selenium supplementation. Rock et aL, (2001) mentioned that pregnant 

~\vr& whieh fed un additional selenium had Increased coneentraUon of selenium In whole blood 

and serum. 

On lhe other hand. these resulls show a slgnHicant Increase In total1mmunogiobultn& in sele­

nium injected cows than non- injected eontrol ones. These data agree with the results obtained 

by Hayek et at .• (l9S9) ill sows, Bednarek et at .• (l994) in calves. MUad and Kovac (1999, in 

ewes and Hassan et at .• (2001) In horses. Similar re.')uHs obtained by Awadeh et 31., (1998) 

who found that selenium supplementation 1ncrease colostral immunoglobulins concentrations in 
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cows and serum Immunoglobulins concentrations in their calves. Also. Arthur et aI •• {2003) re­

l){)rted that selenium supplementation increase the level of serum Immunoglobulins and the pTO~ 

ducUon of secondary anUbodieS to anUgen. 

On th,,' (arrowIlIg day. a decrease c; (t w tocopherol was noticed In oil cows. in contrast, calves 

of un IAml1ps always hud hif..(h a~ toc"ophcru\ conn:lltraiioll Icve!~" which Were more prominent In 

calves from C'Ows of (gEl and (gE5e). This cr- tocopherol was obv1ously. taken from colostrum and 

milk. where. It was drained from plasma. 11115 explains the decrea~ed n:~ tocopherol L'Oncentra" 

lion in cow"s serum On the farrOwing day and confirms the observations made by Mahn et aI .• 

(1976) whu reported that the (xw tocopherol concentration in colostn1m could be 6-36 Urnes 

greater In sows which were supplied "With extra (1.. tocopherol dunng pregnancy. 

The eomblned use of (1.- tocopherol and selenium proved to be more benefiCIal for COVlS and 

calves Ulan thcir separate administration, TIlls agreed "With La<:etera et aI •• (1996) who reported 

that cows treated with selenium and a· tocopherol acetate 3 weeks before calving had hlgher glu­

tathlone peroxtdl15e values at calving and durtng the first 12 weeks of lactation. Also. In theIr 

calvcs. UIt' glutathione peroxidase values wcre slgnUlcanUy high at birth and 4 weeks of age. 

Also. llc.ewchl et al.. (1997) I"eported that the scrum sclenlum and vitamin E, leve1s In dams 

and their calves, fed selenium & 'ritarnln E were slgnificanUy higher than those tn control. On 

the other hand, our results showed that. highest immunoglobulins conccntrations was .detected 

In cows that r&etved both (1.- tocopherol and selenJum (gESe). TIle influence of extra u- tocophe~ 

TOI and selenium admInistration to cows was reflected in their calves on the farrowing and wean­

ing days, Where. calves of eows In (gESe) group had the highest lmmunogiobulIns concentration, 

which was statisticaily significantly different from that In the other groups. Our results agreed 

with Megahed and Daghash {1999J who observed Inerease of total immunoglobulins concentra­

tion in newly born calves aft~r injection of vitamin E and selenium. In cows during late gestation. 

This could be attrtlluted to the effect of selenium and vitamin E which Increased absorption of 

globulin and essential protein dIgested products which was eventually re1lected on the obtained 

parameters (Abbas 2002). Also, the present results revea1ed that the total protein signUlcantly 

increased tn cows whk,:h rc<,cived both selenium and u~ tocopherol acetate. and thls Increase was 

detected ill their calves, (Table 4). These results run paranel with those obtalned by Fatma 

(l997) who reported that thc IncT(,,ased protein level of the treated groups can be attrlbuted to 

the Increase in globulin level. al$O, Metry et al.. (1998) in ('41ves and lasUy Shabira {'( Mona 

(20(6) in lambs. The sex of calves had no effect on the values of any of the parameters exam­

ined. since males and females reacted very similarly. 

In conclusion. this study indicate that selenium supplementation was less effective than el-
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ther a- tocopherol supplementation alone or the combincd supplementation of selenium and a~ 

tocopherol, Thc administration of cxlra w a~ tocopherol by the pregrk'1nt cows In combInation With 

the InJection of selenium regularly during pregnancy. proved to be very beneficial for cows and 

their c31ves. Whcre it Improves their health status during the crucial perIod of pregnancy and 

weaning. And It Is also an Important fac.tor in calf Immunity. So. It Is better and advisable to giVe 

selenium and vitamIn E together to pregnant cows, when used as a mean of prophylaxis from 

diseases caused by vitamin E deficiency and not selenium <\lone. 
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Table ( I): Se/mill/1/leve/s (/lg/tll) ill/lie sem", of cows tI/lt! calves. 

I 

I 
~o;;-.;Ta;;~;;;t;;~~."y _ 
I Cows on day of farrowing 

rCalv~s 36' firs" 'postPartUIlI" 

t-cal~~~~~==~-~---~ 

Mansoura. Vet. Me<!. J. 

I G2---GI 

(gC) i (gSe) 

5,18±0,21 
i 
i5Ai±03J 

! 5.22 ~ OA~:1"6,8~±O~2g-~~ 

---------r~------GJ G4 

(gEl i (gESe) 

5,61 ± 0.18 SA8 ± 0,37 

15"°1 ± 0"21 6.93 ±O.2S"· ._-
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Table (3): 10101 illlllllllWglob!lIiIlS levels (glll/rll) ill fire serum of cows 
(IIul coh·es. 

I G'l~(;2-~ G3~~G41 
L~_. -l gC) I gSe)I\E>" IOE~~ 
ICowsallastmonthofpregnaney :2.11;1:0.21 2.01±O.04 2.24±O.11 !2.13±O,17 

Tabl( 4)10101 protein levels (gll/Idl) in tile serum of cows and calves. 

I 
! COWfl at I 

!CO\~~~ 
I Calves 36 

, 

G1 i G2 

I 
03 , 

gC) I gSe) gE) 
---_. 

_asl month of pre~~ulficy ~.24 ± ~.~.21 ±.:.u:_ 6.43 ± 0.26 

/-::'. 
daYOfarrowin.g .. _1.6.l6~O.34 i 6_~~~~ 7.05 ± 0.42 

._-.-
hrs.postpartum. 6.13±O.29 : 6.48±O.35 7.2' ±(I,22;. 

-_. __ . " ---_. 
~-Jves-~'n weaning day, 6. ~~~ (I~_~ ~5S ± ~:~J 6.86.~ 0.3!" 

• Significant at P ~ 0,05 

•• Significant at P ~ 0,01 

••• Significant at P ~ O,OOi 

, -. 
G4 

OESe) 

6.35 ± 0.19 

1.84 t fl :n·. 
, 

7.13 t O.,I:IU 

6.91tO.21" 

, 
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