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SUMMARY

The present study was designed to investigate the effect of seleriumn and/ or vita-
mut E on pregnarnd cows and thelr calves. Thirty- two heaithy pregnant cows were used
in this investigation. They were divlded Into four equul groups. The first group was con-
sidered as conwol without treatment, the secorkd group was injected intramuscudar
with selenium as sodtum selenite (5mg/ 100kg B.W), the third group, was adminds:
fered vradly with vitamin E {40001/ 100kg B.W]. while the jourth group was injected
with selenium and administered orally with vitamin E too. One dose weekiy for three
surcessive weeks was used. The blood samples were collected from the pregnant cows
and thelr nepnatal calves for detenmination the levels of selenium, vitwrint E, total im-
murnoglobuling and 1otal proteins. The obtained result revealed that seleniwm and/ or
vitarnin E induced improvement in the (mmune status of the newly born calves and
also, their levels in these calves, it coudd be concluded that seterfum and vitwain £
have synergistic effect. so. it Is better w give them together to pregnant cows, when
used as proptylaxds from diseases caused by vitamin E deficiency).

INTRODUCTION

Selenfum and vitamin E have been recognised for several years as nutrients critical for opti-
mal livestock growth, produetivity and health, (Metre et al., 2001). The bioechemicat mole of sele-
nium was demonstrated by Rotrach et al. (1973) to be as a component ol the enzyme glutalthl-
one peroxidase, Gluathione peroxidase functlons in cellular oxidation- reduction rcaetions (o
protect the coll frotn oxidative damage from Iree radicals and peroxides (Flohe et al., 1973). Vi-
tainln E (o- tocopherol} also funclions as an antloxidant and protects the cell against oxidative
dantage: however, (1 18 lipid soluble and primarily associated with the ecll inembranes. The com-
pleizentary funetions of selenlum and vitamin E have been hypothesized, where. supplementa-
tion with one can reduce, but not eliminate the requirement for the other (Hoekstra, 1975 &
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Maas. 1983). The aetion of vitamin E and selenfum appear:to be synergistic (Frye 1691).

Selenium and vitammin £ alse, have important roles (n Immwune system function and vesistance
lo discascs (Dhur et al., 1999). Where. the offspring ol the native breed of cows which supple-
mernted with sclenium and vilamin E Cdurtng the prepartwun period, had grcaier concentration of
imnmnoglobulins (Nagwa et al., 2000).-Newly borm calves take malernal anlibadies hrom colos-
trumn during the lirst 24 hour of life (Selman et al., 1970). Therefore, it is desirable {o Increase
ihe cow's colostrum antibody content. Cows given seleniuim and vitamin € produccd more colos-
(ram. amnd more Inunurnoglobulins than in unireated cows (Lacetera et al.. 1886). Two routes
cxist for transfer ol selenium from the dam lo the call. placental (ransfer and milk. The placental
transfer ol selenium has already been demonstrated in cattle, because the maternal supplemen-
tatlon of cows in latc gestation increascs selenjum reserve in the lver of the betus or new born
{Abd el-Rahman and Kineald 1998). The amouni of selenium consumed by cows durtng the
non lactating pertod has been shown to aflect selentum concentration in serum of thelr new born
calves. (Awadeh et al.,1998). Whilc vilamin E crosges the placental barricr much less readlly,
50, the newly born caives have adequate serum selenium level and lower serum a- tpcopherol
Jevels than thetr darns (Scott 1978).

In the present study, seleniunm and vitamin E were adminisiered - alone or in combination- in
excess to pregnant cows alming to fnvesligate their lofluence on thelr levels In these cows and
their neonatal calves until weaning and on the Immune status of both.

MATERIALS AND METHODS

A) Anlmals: The study was carrled out on a famm tn Wad! El-Moolak, Ismailla governorate.
The selection of the pregnant cows was depend on the health statug. They were healthy, without
reproductive problems and in the same reproductive eycle. The cows were free lrom external and
Internal parasites. Cows in this farm grazed In berseem pastures (Trifohum alexandrinum L.)
from January to May. whille | froinn June to December. these ardmals were tled tn open sheds and
fed on ratton consisted ol coneentrates aud rice straw. Green com (Daraws), when was avallable,
was offered to these antmals during this period.

Thirty- Two pregnant cows (3-5 years old}, In the last month of pregnancy, were divided
into four equal groups of 8:

17 cows 111 the [lirst group (gC) served as control and recelved the basle feed. which covers the
dietary needs ol a pregnant and lactating cow.
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2) cows in the second group (gSe) received the bastc fred and additionally inuamuscular scle-
niunt infection of Smy. seleniuin/ 100kg B.W. (Fatrma 1997).

3) cows in the third group (gE} received the above basic feed supplemented with an additional
400ng/ 100k, g B.W of vitami 2 as a- tocopberol acetate, (Fatma 1997).

4] cows in the fourth group (FESe) reccived Lthe basie (ced plus 400n1g of vitluminu £/ 100kg
B.W. and Imtraimuscular selenium fnjection of 5img sclentum/ 100kg B.W,

The drugs used a3 one dose weekly for three successive weeks belore partfuration.

B} Drugs: 1- selentuni: was used in this study as an agucous solution of sodium selenite®

2.5y sclenium/ 1ml sotution}.

2- vitaniin E: was obtained as a viscous oil of vitamin E (Alpha- tocoplierol). it ls available as
solt gelalin capsules (400mg)**

3- seleniony and vitamin E preparation: each (1ml) of the preparation contains |.67mg/ml so-
divm selenite and 150mg/ml vitanin E.»**

C) Blood samples: The f{irsl sample was eollceled (4 weeks belore partiuration) frotr cows on
the starting day of the experiinent. before the supplylng with e tocopherol and before the sele-
njum injeetion. A second sample was taken on the Nirst day of partiuration. While blood samples
from newly born calves were ecllected, ut 36 hrs. of age, and from the saine calves on weaning
day.

D) Biochemlcal studies: Sera were separated from the blood clot by centrtffugation

and used for sclenfum, o<- tocopherol, total protein and total immunoglobulinsg determina-
tion.

Scrum  selenjum was determined by atomic absorptlon spectrophotometer as described
by Meret and Henkin (1871)* - tocopherol concentration was determined by the melhod of
Oser (1979)**. Total Serum proteiny was estimated by the method described by Henry (1868)
and total serum immunoglobulins determiined by the sod. sulphite turbidity test according o
Stone and Gitter (1960) by using spectropholometer as adopted by Khalll (1978). The data
obtained were statistically analyzed using T.test aecording to Tamhane and Duslop,
{2000).
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RESULTS
I) Determination of selenium In sera of cows:

The results of selenium delermination in the serzun samples of cows are presented In table
(1). On the starting of the experiment and before a-tocopherol and seleniun administration, no
stalistically significant diffcrences of selentum conceniration were noticed among the cows of all
groups. On farrowing day. cows in the second and fourth groups that were injected with sclend-
um (®€Se and gESe) had signiflcant crease [Pg0.01) of selenium levels in thelr sera compared
with the contral group (gC).

2) Determination of seleniom in sera of calves:

Selenium concenlrallon n the representative calves sera are shown In table (1), Calves In the
second and fourth groups Injccled with selenium (gSe and gESe) had signiflcantly increased lev-
els (Pg 0.05& Pg0.01) comparing with t(he contral group (gC). either 36 hrs after birth or at the

weandiy day.

3] Determinatian of ¢~ tocopherol ln s8era of cows:

The results ol a- tocopherol determination in sera of cows are given (n table (2). Serum a-
toecherol concentration did not differ signillcantly from the control group.

4) Determinatlon of «- tocophercl iu sera of calves:

‘The resulls of the representative ealves serum are shown in table (2). 36 hrs. After birth,
calves bom to eows supplemented with a- toeopherol In the Third (gE} & fourth groups (gESe}
had signilicanty Increased level (Pg 0.01 & Mg 0.001) comparing to the controt group {gC).

9) DetermiInation of total immunogiobulins in sera of cows:

The tetal immunoglobulins concentration in the sera of cows are presented In tabie (3). On
the slarting day, thc mean concentration differences among all animals were not statistically sig-
nificant. On farrowing day. cows in the control group (gC) had the lowest mean of immuno-
globulins valucs. While. cows of the lourth group (gESe) that received both «- tocopherol and se-
lenfum had sigmfcantly increased levels (P<0.01) of total tmmunogiobulins, compared to the
conkrol group {gC).
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6) Determlnation of total immunoglobulins in sera of calves:

Calves bom to cows of third [gE) and fourth [gESc) groups always had signtilcantly increased
levels (050.08 & P<0.001) of serum banmnoglobuling, compared to catves of the control group
(). citticr 36hrs. after birth or at the weaning day.

7] Determination of serum total proteins In sera of cows and thelr calves: arc prescoted
i table (4),

DISCUSSION

Selcnium 1s an essentfal element in the diet of animals and has a vartety of roles; it \s an anti-
oxidant that works in conjunciion with vitamin E te prevent and repalr eell damage tn the body,
is Involved in immiune [unction and is necessary for growlh and fertilily. (plant 2003).

The preseat studdy investigate the effect of admintstration of selenium and a- toeopherol 4ce-

Lde m the pregnant cows and Lheir  calves. Bolhy clemenis were glven cither separalely or In
combination.

At the heginning of the experiment {zero time), the mean serum concentration values of sele-
nlum, a- tocopherol, total proteins, and total Immunoglobulinag were not significantly different
among the four groups of cows.

The Intra muscular injeetion of selentum in pregnant cows increased (hc scrum selerdum
carieentration of the cows and calves. Selenfum transfer from pregnant cows to thelr embryas
was demonstrated In eaitle (Abdel-Rahman and Kincald 1908). Therefore. sclenium that was
detected in calves sera 24-3G h. after birth ortginates from placental transfer arnd from colostrum
uptake. This latter linding {5 in agreement with the obgervation made by Underwood (1971).
thal calves absorb selenfumn vom colostrum and milk, and carry it in blood bound to plasma
proleins. Also, Perry et al. (1878) rccorded that sclenium fevel of calf serum at birth 1s a reflec-
tion of the maternal selenfum supplementation. Rock et al., (2001) menUoned that pregnant
ewes which fed o additional selenium had Inereased concentratlon of selenium in whaele blood
and serui,

On (he other hand, thesc resuits show a significant increase i total immmunoglobuling in sele-
nium injected cows than non- Injected eontrol ones. These data agree with the results obtained
by Hayek et al.. {1989) in saws, Bednarek et al., (1894} in calves. Mllad and Kovae (1999) In
ewes and Hassan et al., (2001) In horses. Similar resulls obtained by Awadeh et al., (1998)

who found that seleniom supplementation Increasc colostral immunoglobulins concentrattons in

Mansoura, Vet. Med. J. Vol. VIII, No. 1, 2006



F. H.. El-Sangary: et al...
158

cows and serum !mmunoglobuling concentrations in thelr calves. Also. Arthur et al., {2003) re-
porterd that selendum supplementauon increase the level of serum immunoglobulins and the pro-

duction of sccondary antibodies lo anfigen.

On the tarrowing day. a deerease < o~ locopherol was noticed in all cows, in contrast. calves
of Wl grotips always had high a- tocopherol concentration levels. wlich were more prominent In
calves froin cows of (BE) and (gESe). This a- tocophero! was obvicusly, taken from colostrum and
mitk. wiere. It was drained (rom plasma. This explaing the decreased o- tocopherol concentra-
tion in cow's seruin on the farrowing day and conflrms the observations made by Malm et al,,
(1978) whou reported that the a- tocopherol concentration in colostrum could be 6-36 Umes
greater (n sows which were supplicd with extra «- locopherol during pregnancy.

The eombined use of «- tocopherol and sclenium proved to be more benefictal for cows and
calves than thelr separate administration. This agreed with Lacetera et al., (1896) who reported
that cows trcated with selenlum and a- tocopherol acetate 3 weeks before calving had higher glu-
tathlone perosidase values at calving and during the first 12 wecks of lactation, Alse, in thelr
calves. the glutalhione peroxidase values were signiiicantly high at birth and 4 weeks of age.
Also. Ikewchl et al., (L997) reported that the scrum selcnium and vitamin E. levels in dams
and thelr calves, fed selenium & vitamin E were stgnificantly higher than those tn eontrol. On
the other hand, our results showed that. biighest immunoglobulins concentrations was detected
in cows that received both a- tocopherol and selenlum (gESe). The influence of extra o- tocophe-
rol and selenium administration to cows was reflected in their calves on the farrowing and wean-
Ing days. Where, calves of eows In (gES¢) group had the highest immunogiobulins concentration,
which was statisilcally signilicantly different Irom that in the other groups. QOur results agreed
with Megahed and Daghash (1998) who observed inerease of total immunogliobulins concentra-
tion in newly born calves after tnjection of vitamin E and selenlum, In cows during late gestatlon.
This could be attributed to the effect of selenlum and vitamin E which increased absorptlon of
globulin and essential protein digested products which was eventually reflected on the obtalned
parameters (Abbas 2002). Also, the present resulls revealed that the total protein significantly
incveased m caows which recetved both selenfum and o- tocopherol acetate, and thls Increase was
detected in their calves, (Table 4}). These results run parallel with those obfained by Fatma
{1897) who reported Lhat the increased protein level of Lhe treated groups can be atiributed to
the Incrcasc i globulin level, also, Metry et al., [1998) in calves and lastly Shahira & Mona
{2008) in lambs. The sex of calves had no effect on the values of any of the parameters exam-
inzd, sinee males and females reacted very siniilarly.

In concluslon, this study indicate that selenium supplementatlon was less effectlve than ef-
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ther a- tocopherol supplementation alone or the combined supplementation of selentum and o-
tocopherol. The administrauon ol cxtra- @ weopheral by the pregnant cows in eombination with
the tnjcclion of seleniwim regularly during pregnancy. proved o be very beneficial for cows and
their calves. Where it Improves their health status dunng the crucla) period of pregnancy and
weaning. And It Is alsv an imporiant factor in call immunity. So. it is better and advisable to give
selenfuin and vitamin E together to pregnant cows, when used as a mean of prophylaxfs from

diseascs caused by vitamin E deflciency and not selenium Alone.
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Tuble (1). Selenium levels (pg,;/dl) int the serum of cows and calves.

[ G 2 | G | ¢G4 |
(£0) {g8¢) (gE) (gESe)

" Cows ar last month of pregnancy S1E+021 | 5414033 | 561018 | 5.48+027
Cows on day of farrowing 522:04) | 6.81+028%% | 501021 | 6.93 +0.28%
Caives 36 hrs. postpartun. 5074013 | 621#022%¢ | 5184+ 0.31 { 6.14 £ 0.35%
Calves on weaning day. (5152018 | 6314 0.44% | 5.11£0.0 %6.33 + 0.48"

Table (2): a-tocopherol levels (ug/dl) in the serum of caws and calves.

Gl G? G3 G4
(£C) (gSe) (8E) | (gESe)
Cows al last morth of pregnancy | 236.7+ 5.6 | 219.6 26,41 | 23422412 | 222942721
Cows on day of farrowing (98.0L5105 | 181.5+628 (19642181 184.5¢ .31
Calves 36 s, postpartwn. | 22372341 | 2143+ 281 | 2418+ 4.72% | 25422611098
" Calves on weaning day. 20054362 | 20174482 21294527 | 206T+4.2( |
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Fable (3): total immanoglobulins levels (gn/dl) in the serum of cows

and calves.
[ _ G G2 a3 G4
eC) gSe) GE) GESe)
?ows at last month of pregnaney 2.114021 | 20612004 | 2.2440.11 21320.17
Cows on day of farrowing 2141006 (2712045 ¢ 23) + 021} 2180000
Calves 36 hrs. postpartum. 2172005 | 2412021 | 2672019 | 2891 0.134¢*
Calves on weaning day. 2004007 | 2292003 | 2580040+ | 2781 0,175+

Tabld4) total protein levels (gnvdl) in the serum of cows and calves.

Gl G2 G3 G4
{8 £Se) gE) GESe)
Cows at last month of pregnancy | 624042 | 6212018 | 6434026 | 6352019
NCows on day ofarrowing 8164034 | 6621051 7051042 | T8axnX3ed
Calves 36 hrs. postpartum,. 613£029% | 6482035 | 721 £0.22% | T L0410
Calves on weaning day. 6120414 [6581028 | 6864031 | 6572021%

* Significant at P <0.05
** Significantat P < 0.01
*** Significant at P < 0.001
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