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SUMMARY: This study was carried out at the Poultry Rese8&talion, EI-Azab, Fayoum, to
study the effects of two dietary levels of vitaniin(Vit. E) (10 or 20 mg/Kg diet), vitamin C (Vit.)C
(200 or 400 mg/Kg diet) and their mixtures on te@duenza virus, some blood plasma constituents
and semen traits of El-Salam laying hens. A totahiber of 243 (216 breeder hens and 27 cocks) birds
at 25 weeks of age were used in this experimemtsBivere wing banded and randomly distributed
into 9 equal treatment groups of 27 birds each{&®kder hen and 3 cock each). Each group was
equally subdivided into three replicates of 11 lfeig and one3/replicate) birds each.

The experimental treatments were as follows:

1- Birds were fed control diet (unsupplemented With E or Vit. C (D1)).

2- Birds were fed D1 supplemented with 10 mg/Kdg ¥ig. E (D2).

3- Birds were fed D1 supplemented with 20 mg/Kg ¥ig. E (D3).

4- Birds were fed D1 supplemented with 200 mg/Ket dit. C (D4).

5- Birds were fed D1 supplemented with 400mg/Kg Hi¢é C (D5).

6- Birds were fed D1 supplemented with Vit. E 10/iKggdiet + Vit. C 200 mg/Kg diet (D6).

7- Birds were fed D1 supplemented with Vit. E 10/iKggdiet + Vit. C 400 mg/Kg diet (D7).

8- Birds were fed D1 supplemented with Vit. E 20/iKggdiet + Vit. C 200 mg/Kg diet (D8).

9- Birds were fed D1 supplemented with Vit. E 20/iKggdiet + Vit. C 400 mg/Kg diet (D9).

Results obtained could be summarized in the following:

1- Laying hens fed control diet had higher albumin &R whereas, those fed diet containing 20
mg Vit. E and 400 mg/kg diet Vit. C had lower aldaorand AST during the experimental period.

2- Teeter influenza virus was progressively improvathwaddition of Vit. E, C and their mixture
than the control group.

3- Laying hens diet containing 20 mg Vit. E and 400/kggdiet Vit. C had higher hemoglobin,
hematocrit, red blood cells count, mean corpuscutdime, mean corpuscular hemoglobin and
mean corpuscular hemoglobin concentration duriegettperimental period.

4- There were significant decrease in body temperatitte addition of Vit. E, C and their mixture
than the control group, while, insignificant effeetere observed in respiratory rate.

5- Laying hens fed diet containing 20 mg Vit. E and 40g/kg diet Vit. C had higher white blood
cells count, lymphocyte and heterophils/lymphoawto, while, those fed control diet had higher
heterophils .

6- Means of ejaculate volume (ml), sperm concentrafitdi/mn?), total count, Ph and advanced
motility% were not significantly influenced by typef Vit. E or C supplementation or by
treatments compared with the control group.

In conclusion: Feeding El-Salam laying hens on diets containibgng Vit. E and 400 mg/kg diet Vit.

C improved the teeter influenza virus and some iplygical parameters.

Key words: El-Salam laying hen, teeter influenza virus, pblggiical parameters and semen traits.

Alpha-tocopherol is the most active natural antlaxit used in animal
feeding, it exhibits an antioxidant activity at lowoncentration and a
prooxidant activity at high concentratig€hen et al., 1998).Vitamin E (Vit.
E) is a lipid component of biological membranes a#énown to be a major

chain-breaking antioxidariahin et al., 2002) In nutritional and physiological



research with various animal species, Vit. E supplatation has been proven
to maintaining immune cell functiofMeydani and Beharka, 1998 and
Moriguchi and Muraga, 2000), including immunity enhancement
(Trushenski and Kohler, 2007),and prevention of inflammatory reactions by
the suppression of the activation of the transicmatl factor, nuclear factaB
(Calfee-Masonet al., 2004),as well as influencing neuroendocrine function
(Khan and Thomas, 2004)and reproduction under environmental toxicity. It
IS common to include Vit. E in poultry feeds in tlierm of allrac-a-
tocopherol acetat@/illaverde et al., 2008).

On the other hand, chicken cannot synthesize Wjttherefore the
requirements must be met from dietary soui€ban and Decker, 1994)In
addition Vit. E act as a physiological synergistlas a functioning portion of
specific enzymeg~ranchini et al., 1995).

Ascorbic acid (AA) is a water-soluble vitamin, arnd is also an
antioxidant by contributing electrons to more ozxeti molecules; it can also
reducea-tocopheryl radica{Parcker et al., 1979).Ascorbic acid is involved in
a number of biochemical processes. It is necedsanyiosynthesis of various
vital compounds(i.e. collagen, carnitine, 1,25-dihydroxy Vit. D, radaline
etc) as well as for the regulation of diverse reactiofsecretion of
corticosterone, regulation of body temperature) aativation of the immune
system (McDowell, 1989 and Kutlu, 2001) Vitamin C or polyphenols
increased the antioxidant enzymes in red blood (BHagstedet al., 2001).In
addition concepts of the biochemical functions dff ¥ include its role as a
biological free radical scaveng@vicCay, 1985),in nucleic acid and protein
metabolism (Catignani, 1980) and in mitochondrial metabolisr{Corwin,
1980).

Yin et al. (1993)reported that a mixture ef-tocopherol and ascorbate
delayed myoglobin oxidation, whereagocopherol or ascorbate alone did not
delay metmyoglobin formationSchaefer et al. (1995) demonstrated that
oxidation of myoglobin is prone to retardation whetocopheroxyl radical at

the membrane-sarcoplasma interface is reduced byrlage. Regarding



antioxidant property, there is a positive synergistfect of Vit. E and C on the
immune response. Antioxidant properties of vitamives/e been shown to
enhance immunity of laying hens, such as lymphagyteacrophages and
plasma cells, against oxidative damage and to eehdhe function and
proliferation of these cell{Franchini et al., 1991 and Meydani and
Blumberg, 1993).In addition to antioxidation, Vit. C has been rdgpd to
enhance immune response by modifying corticostesyiathesis in adrenal
glands(Pardue and Thaxton, 1984).

Therefore, the objective of this study was to duiee the effects of two
dietary levels of Vit. E (10 or 20 mg/Kg diet), VIE (200 or 400 mg/Kg diet)
separately and their mixtures on immune responsensigavian influenza,
some blood plasma constituents, blood hematologly ssemen traits of El-
Salam laying hens.

MATERIALS AND METHODS

This study was carried out at the Poultry Rese&tdtion, El-Azab,
Fayoum, to study the effects of two dietary lev@#lvitamin E (Vit. E) (10 or
20 mg/Kg diet), vitamin C (Vit. C) (200 or 400 mgjKliet) and their mixtures
on immune response against avian influenza, soomdhblasma constituents,
blood hematology and semen traits of EI-Salam ajiens.

A total number of 243 (216 breeder hens and 27 gjobkds at 25
weeks of age were used in this experiment. Birdseweing banded and
randomly distributed into 9 equal treatment groap27 birds (having nearly
similar body weight) each (24 breeder hen and ¥ each). Each group was
equally subdivided into three replicates of 11 ltei§ and oned/replicate)
birds each. Birds were reared under the same mamageconditions in egg
production batteries (open system). The experinhgr@iaod was lasted for 14
weeks from 25 to 39 weeks of age. Treatment grovgre fed a commercial
layer ration (16% CP and 2703.34 Kcal ME/Kg dieaple 1), (control group)
supplemented with 10 or 20 mg/Kg dwetocopherol acetate (Vit. E), 200 or
400 mg/Kg diet of L-ascorbic acid (Vit. C) and thaiixtures. Artificial light
was used beside the normal day light to providéd- day photoperiod. Feed



and water were provideal libitum. Mortality was recorded daily (no mortality
of birds were recorded during the study period).

Table 1: Composition of the basal diets.

ltems %

Yellow corn, ground 63.50
Soybean meal (44%P) 24.57
Wheat bran 2.00
Calcium carbonate 7.77
Sodium chloride 0.30
Vit. and Min. premix * 0.30
Di-calcium phosphate 1.50
DL—Methionine 0.06
Total 100.0
Calculated analysis% “:

Crude protein 16.56
Ether extract 2.67
Crude fiber 3.34
Calcium 3.37
Available phosphorus 0.39
Methionine 0.33
Methionine+Cystine 0.61
Lysine 0.84
ME, kcal./Kg 2703
Cost (£.E./ton)’ 2600.0

T Each 3.0 Kg of the Vit. and Min. premix containsit.\A,

10000000 IU; Vit. @ 2000000 IU; Vit. E, 1000 mg; Vit. K
1000 mg; Vit. B1, 1000 mg; Vit. B2, 500 mg; Vit. B&500
mg; Vit. B12, 10 mg; biotin, 50 mg; folic acid, 1gmniacin,
3000 mg; Ca pantothenate, 1000 mg; Zn, 50 g; Cueg30
g; Co, 0.1 g; Se, 0.1 g; I, 0.3 g; Mn, 60 g and-axidant, 10
g, and complete to 3.0 Kg by calcium carbonate.

¢ According toNRC, 1994

% According to the local market price at the experital time.

The experimental treatments were as follows:

1- Birds were fed control diet (unsupplemented with E or Vit. C (D1)).

2- Birds were fed D1 supplemented with 10 mg/Kg Wig. E (D2).

3- Birds were fed D1 supplemented with 20 mg/Kdg Wig. E (D3).

4- Birds were fed D1 supplemented with 200 mg/Keg tit. C (D4).

5- Birds were fed D1 supplemented with 400mg/Kd Hi¢. C (D5).

6- Birds were fed D1 supplemented with Vit. E 10/lkgydiet + Vit. C 200 mg/Kg diet (D6).
7- Birds were fed D1 supplemented with Vit. E 10/lkgydiet + Vit. C 400 mg/Kg diet (D7).
8- Birds were fed D1 supplemented with Vit. E 20/Kkgdiet + Vit. C 200 mg/Kg diet (D8).
9- Birds were fed D1 supplemented with Vit. E 20/Kkgdiet + Vit. C 400 mg/Kg diet (D9).



Avian influenza vaccine was vaccinated at 10, 60 afaage and the last
injection was at 190 day of age after determindldi@mza titer at 160 and 190
day of age. Vaccine was given by injection (0.05atrthe age of 10 day and 1
cm at 60 and 190 day) under the skin behind thek bafc the neck.
Determination method: Manual of diagnostic testd aaccines for terrestrial
animals (mammals, birds and bees) 5th ed. [editiedhe OIE Biological
Standards Commission and adopted by the Interrat@ommittee of the OIE].
Published 2004 by Office international dgszooties in Paris .

At the end of the experiment, body temperature naasured as a rectal
temperature (°C) by inserting thermometers apprat@hy 1 cm into each
chick via the rectum. Respiration rate (breaths)mias obtained by counting
the wave cycles associated with respiratory movémen

At the end of the experiment, individual blood s#&spwvere collected
from 5 hens per treatment and taken randomly frbenkirachial vein, then
transferred to vial tubes containing EDTA as argudant and immediately
centrifuged at 3500 rpm for 15 min. Plasma weredstrafter centrifugation of
the clotted blood, stored at-0n the deep freezer until the time of chemical
determinations.

Hemoglobin Wintrobe, 1965) hematocrit concentration (Hb) and red

blood cells (RBC's) count were determined. T@Ritchie et al., 1994 and
differential white blood cells (WBC) counts wererfoemed by using standard
avian guidelines introduced byitchie et al. (1994. Leucocyte cells
(heterophils (H), lymphocytes (L), eosinophils, moytes, and basophjlsvere
counted in different microscopic fields in a tot#l 45 WBC by the same
person and the H:L ratios were calculatédoss and Siegel, 1986).

Plasma constituents were determined commerciallggugits, total
protein (Weichselbaum, 1946);albumin Dumas and Biggs, 1972)globulin
concentration was calculated as the difference dmtwtotal protein and
albumin; aspartate aminotransferase (AST) and radamminotransferase
(ALT) (Reitman and Frankel, 1957);calcium (Lehman and Henry, 1984);
Triiodothyronine (&) (ng/dl) and thyroxin (J) (ng/dl) were determined in
plasma by using radioimmunoassay kit

Semen samples were individually collected twiceezkvby the massage
method from all birds to determine their semen abt@ristics. Semen volume
was measured in graduated tubes. Sperm concentraie determined using
the spectrophotometer density meter technique wvilited semen samples
(1:250) as described Hyake and Stewart (1978).Eosin-Nigrosine stain was



used to determine the percent of morphologicallyoaimal sperm cell§Lake
and Stewart, 1978).Sperm motility percent: A small droplet from eamdtk’s
tube was placed on a warm slide, covered with &icellde and examined for
sperm motility microscopically at 100x magnificati©bserved the edge of the
semen to as certain an approximation of the peamgentof live active
spermatozodlelrose and Laing (1970).

Semen was collected from trained roosters fed d dantaining
supplemental Vit. E and C, all the hens were arélfty inseminated according
to the method described Byrrows and Quinn (1937).

An ANOVA with the General Linear Models (GLM) prahgre of SPSS
software (SPSS, 1999)included the effect of type and treatment means.
Treatment means indicating significant differen@@s0.01 and R0.05) were

tested using Duncan's multiple range (Eatncan, 1955)

RESULTS AND DISCUSSION
Blood hematological and biochemical parameters:

Table 2 shows effect afupplementing laying hens diets with Vit. E, C
and their mixtures on some blood biochemical patarae Total protein,
globulin, albumin/globulin ratio, ALT, § and T, were not affected
significantly by type of addition (Vit. E, C anddin mixtures). Type of
addition effect was significant only for blood atbun, AST and calcium (Table
2), laying hens fed control diet had higher albur8T and calcium whereas,
those fed diet containing mixtures of Vit. E and.\@ supplementation had
lower albumin and AST during the experimental perio

Results presented in Table (2) indicated no siganii differences in
some blood biochemical parameters among all digtaagments including the
control group except, albumin and AST, laying histscontrol diet had higher
albumin and AST whereas, those fed diet contai@gng Vit. E and 400
mg/kg diet Vit. C had lower albumin and AST durthg experimental period.

Similar results were observed IBursu et al. (2003) who found that
serum activities of AST and ALT were not influenceg dietary Vit. E

supplementation to Japanese quails diets. Whiksethresults disagree with



those of El-Mallah et al. (2011) who reported that plasma total protein,
albumin and globulin were significantly increaseddulding Vit. E. to laying

hens diet.



Table 2: Effects of supplementing laying hens dietsvith vitamin E, C and their mixtures on some blood

biochemical parameters of El-Salam laying hens.

. . Albumin/ .
Total Albumin | Globulin . AST ALT Calcium
ltems protein g/L g/L g/L GI%ttJiL:)Im u/ml u/ml mmol/L Ts Ta
Type of addition
Control 5.50 257 293 0.88 38.67 | 18.67 | 34.00 2.33 | 3.70
Vitamin (Vit.) E 5.25 242 |2.83 0.86 38.33 |17.67 | 33.50 2.25 | 3.78
Vitamin C 5.33 2358 [2.098 0.80 37.7FP | 18.00 | 30.67 2.27 | 3.68
Mixed (Vit. E &Vit. C) 5.32 230 [3.02 0.77 3592 |17.50 | 33.75 222 | 3.74
+SEM? 0.12 0.05 0.12 0.04 0.61 041 | 0.72 0.05/ 0.06
Treatments
Control 5.50 257 2.93 0.88 38.67 | 18.67 | 34.00 2.33] 3.70
Vit. E 10 mg/Kg diet 5.37 243> | 2.93 0.83 38.67 | 18.00 | 33.00 2.20| 3.83
Vit. E 20 mg/Kg diet 5.13 246> | 2.73 0.88 38.00 |17.33 | 34.00 2.30| 3.73
Vit. C 200 mg/Kg diet | 5.50 2.40° [3.10 0.78 36.67° |17.67 | 31.00 2.20| 3.73
Vit. C 400 mg/Kg diet 5.17 2.36° | 2.87 0.82 37.67° | 18.33 | 30.33 2.33| 3.63
x:: cE: %8omr% 5&;';; 5.60 23% |323 | o073 36.09° | 17.67 | 34.00 220/ 3.84
x:: cE: igomr% 5&;';; 513 23% |277 | 086 37.9%° | 17.33 | 33.67 230/ 3.84
x:: E igomr% *jgg'deite;’ 5.20 238 (200 | 080 3595 |17.67 | 33.00 220 3.73
x:i E igomr%g K?Kg'iti; 5.33 219 [317 | o070 35.00 |17.33 | 34.33 217| 3.63
+SEM 0.15 0.06 0.16 0.06 0.86 0.63] 1.11 0.08 O.

08

Pooled SEM

a,....c, and A,... B, values in the same column withithe same item followed by different superscripts a significantly different (at P <0.05

for ato c ; P<0.01 for A to B).



In this respectSergeevet al. (1990) demonstrated that ascorbic acid
plays a critical role in Vit. D metabolism andstrequired for the conversion of
Vit. D into its metabolite form (calcitrol) whichsiessential for calcium
regulation and the calcification process. Alsas itequired for hydroxylation of
proline residues necessary for the synthesis afgtlelgen, which is a precursor
to bone formation.

Data in Table (3) indicated thateterinfluenza virus was significantly
affected by type of addition and all dietary treaits. Teeterinfluenza virus
was progressively improved with addition of Vit. €,and their mixture than
the control group. The obtained results in the gmestudy are in agreement
with Tantchevaet al. (2003) and Elieet al. (2007)who found that Vit. C in
combination with Vit. E has stronger effects onuetbn of influenza virus
infectivity probably through Vit. C’s repairing efft on Vit. E's tocopheroxyl
compound Also, Gorton and Jarvis (1999)found that mega-doses of Vit. C
had an 85% prevention and relief rate of cold dadymptoms in students 18
to 30 years of age. The antioxidant propertiegitfC could play an important
role in the antiviral effect against influenza \@run fact,Hennetet al. (1992)
demonstrated that oxidant-treated anti-proteasenable to prevent trypsin
from cleaving the hemagglutinin protein (HAO) to HAAZ2, resulting in a
10,000-fold increase in infectious influenza virds. a protective effect, anti-
proteases are present on the surface of alveolaamdhactivated by reactive
oxygen species; consequently, the use of an adaakiwould be of primary
importance to reactivate anti-protease to prevdhienza viral infections.

Leshchinsky and Klasing (2001)the effect of Vit. E on antibody
production depended on the nature of the antigéer &accination with killed
infectious bronchitis virus. There was an incremsanti-infectious bronchitis
virus titer with increasing Vit. E to 25 IU/kg oflded Vit. E. Antibody levels
were higher than the positive control provided g manufacturer (indicating
effective vaccination) for diets with 25, 50, 1@hd 200 IU added Vit. E /kg
and lower for 0 and 10 IU added Vit. E /kghang et al. (2009) found

differences with respect to anti-avian influenzarusi antibody titers,



Table 3: Effects of supplementing laying hens dietwith vitamin E, C and their mixtures on some
blood constituents of El-Salam laying hens.

Teeter Red blood Mean Mean Mean corpusculat
It infl Hemoglobin | Hematocrit cells corpuscular corpuscular hemoglobin
ems In grer;za (g/dL) (HCT)% count volume hemoglobin concentration
viru AFmmY) | (Mcv) p? (MCH) ppg (MCHC)%
Type of addition
Control 6.20 | 12.80 30.40 2.96" 90.10° 37.86 389.7
Vitamin (Vit.) E 7.000 |13.35° |[31.10 3.16° 98.3F° 4219 414.5°
Vitamin C 7.20° [13.96° |32.60° |3.24° |105.60 44.99° 452.9
Mixed (Vit. E &Vit. C) |7.88" | 14.28 35.45' 3.34' 118.43 47.59 505.1"
+SEM? 0.23 0.26 0.96 0.04 3.54 0.98 15.51
Treatments
Control 6.20° |12.80 30.4¢ 2.96° 90.1G° 37.86 389.2G
Vit. E 10 mg/Kg diet 7.00°° | 13.40° 30.80° 3.16 97.38" 42.36"° 412.30"
Vit. E 20 mg/Kg diet 7.00°° |13.30° 31.40° 3.16 99.24" 42.0P 416.60°"
Vit. C 200 mg/Kg diet | 7.20"°¢ | 14.06°° | 32.00° 3.27° [103.08°F |450F°° |447.76°"F
Vit. C 400 mg/Kg diet | 7.20"°¢ | 13.86°° |[33.20° |3.26° |108.12°° | 44.96“° 458.00°°
x:t (E: égomr%g 5&;';; 7.40% | 14.00° |34.20%C |33¢ | 115.64%C |47.3¢® | 479.46°
x:t (E: igomr%g 5&;';; 7.80°% |14.10° | 33.60%C |3.28® |110.28% |46.32%° | 47236
x:t (E: ggomr%g 5&;';; 8.00°® |14.16° |36.40® |332% |121.06°® |46.74%C |513.00°
Vs (E: igomr%/g K?Kg'zti;’t 820" |1478 3760 |338 |12678  |49.94 555.86
+SEM 0.33 0.38 1.33 0.06 4.90 1.43 20.61

a,....c, and A,...

'Pooled SEM

E, values in the same column withithe same item followed by

significantly different (at P <0.05 for a to ¢ ; P<0.01 for A to E).

different superscripts a



where, significant (R0.05) between group alpha-tocopherol treatmeni@8at
day. Anti-avian influenza virus antibody titers wet.67, 4.33, 4.67 and 4.83
for control and supplementation at 10 mg/kg, 30 kmgand 50 mg/kg
respectively at 16 day old chicken and 6.50, 66383 and 7.33 for control and
supplementation at 10 mg/kg, 30 mg/kg and 50 mgtkZ day old chicken.

As shown in Table 3, type of vitamins supplementatnd all dietary
treatments to El-Salam laying hens diets incregBegf.01) hemoglobin(Hb),
hematocrit, red blood cells count (RBCs), mean ascplar volume (MCV),
mean corpuscular hemoglobin (MCH) and mean corpgaschiemoglobin
concentration (MCHC). Its clear that laying hend ¢entrol diet had lower Hb,
hematocrit, RBCs, MCV, MCH and MCHCS, whereas, ¢hded diet
containing 20 mg Vit. E and 400 mg/kg diet Vit. @hhigher Hb, hematocrit,
RBCs, MCV, MCH and MCHCS, during the experimentlipd (Table 3).

The obtained results in the present study are rieesgent withAjakaiye
et al. (2010) who found that Hb, MCV, MCH and MCHC were signditly
increased (R0.001) when birds supplemented with Vit. C and divildually or
in combination (150 mg Vit. C and 150 mg Vit. E)@smpared to the control
group.

Data in Table 4 indicated that there were signific@<0.05) decrease
in body temperature with addition of Vit. E, C atiteir mixture than the
control group, while, insignificant @9.05) effects were observed in
respiratory rate. Numerically, laying hens fed dientaining Vit. E, C and
their mixture had lower respiratory rate value whihose fed control diet had
higher respiratory rate (the difference is not #igant) during the
experimental period.

Table 4 shows that there were significankd®1) in blood WBCs
count, H, L, H/L ratio and eosinophils<@.05), while, insignificant (£0.05)
effects were observed in the other blood constigidieing basophils and

monocytes as affected by type of addition.



Table 4: Effects of supplementing laying hens dietsith vitamin E, C and their mixtures on other bload
constituents of ElI-Salam laying hens.

Bod . White .
ltems tempezgture Resg:gtory bl(::%(iljgflls Het%r_?)phlls Lymp()r)o cyte |r_|a{i|0_ Eosinophils | Basophils| Monocytes
() (10%/mm?)

Type of addition
Control 42.94 60.40 13.18 19.60° 69.60' 0.282 | 2.60" 4.00 4.20
Vitamin (Vit.) E 42.89° 57.50 13.63 21.80° 67.10 0.325 | 2.30° 4.30 4.50
Vitamin C 42 85" 58.90 13.62 23.76 66.00° 0.35¢ |1.80 4.20 4.30
Mixed (Vit. E &Vit. C) | 42.77 57.85 14.00 26.05' 64.05 0.408 | 1.75 4.15 4.00
+SEM? 0.4 1.17 0.11 0.54 0.43 0.01 0.21 0.24 0.23
Treatments
Control 42.94 60.40 13.16 19.60° 69.60" 0.28% | 2.60 4.00 4.20
Vit. E 10 mg/Kg diet | 42.86 57.60 13.52 | 21.80 67.40 0.323 | 2.60 4.00 4.20
Vit. E 20 mg/Kg diet | 42.92 57.40 13.7% 21.80° 66.80 0.326 | 2.00 4.60 4.80
Vit. C 200 mg/Kg diet | 42.88 59.80 13.68 | 23.40° |66.40° 0.353° | 1.80 4.20 4.20
Vit. C 400 mg/Kg diet | 42.82 58.00 13.56 | 24.00 65.60" 0.366°“ | 1.80 4.20 4.40
Vit. E 10 mg/Kg diet + C C
Vit. C 200 mg/Kg diet 42.76 59.40 13.9% | 24.2¢ 66.0C¢° 0.367° | 1.80 4.40 3.60
Vit. E 10 mg/Kg diet + E
Vit. C 400 mg/Kg diet 42.86 60.00 14.08 | 25.2¢ 64.26° 0.39% |1.80 4.40 4.40
Vit. E 20 mg/Kg diet +
Vit. C 200 mg/Kg diet 42.70 56.40 13.98 | 27.40 63.26 0.434' | 1.80 3.80 3.80
Vit. E 20 mg/Kg diet +
Vit. C 400 mg /Kg diet 42.74 55.60 14.10 27.40" 62.86 0.437* | 1.60 4.00 4.20
+SEM 0.06 1.63 0.16 0.67 0.49 0.01 0.31 0.35 0.32

'Pooled SEM

a,....b, and A,... E, values in the same column withithe same item followed by different superscripts a significantly different (at P

<0.05foratob;

P<0.01 for A to E).




Laying hens fed diet containing mixtures of Vit.aid C had higher
WBCs, H and H/L ratio and hens fed control died haigher L and
eosinophils.

The obtained results in the present study are lieesgent withEl-Sebai
(2000); Abaza (2002) and El-Sebai (2005}hey found that the Vit. E
supplementation to the basal diet improved remdyk#ieir hematological
parameters. The increase in lymphocyte may bébatétl to the production of
specific or non-specific antibodies against différeantigens, since
lymphocytes and heterophils are responsible foriezoly the defense
mechanism and immune response introduced into lggtpebai, 2005) In
addition to beneficial effects of Vit. E on cellgliferation, Vit. C enhances
lymphocyte proliferation by improving the resporesiess of T lymphocytes to
mitogens(Johnston and Huang, 1991)and its antioxidant activityJacob,
1995 and Retsky and Frei, 1995)Also, Meydani and Blumberg (1993) and
Haq et al. (1996)suggested that Vit. E could enhance lymphocyteviactby
protecting lymphocytes from lipid oxidation by intioxidant activity. In
another study, supplementation Vit. E improved -oeddiated response, as
assessed by the cutaneous basophil hypersensigponsg Abdukalykova
and Ruiz-Feria., 2006)and found that very high levels of Vit. E (400 kg/of
feed) consistently reduced both humoral and celiated immune responses.
Bendich et al. (1984)reported that the responses of T and B lymphoaytes
guinea pigs were enhanced by diets containing hitjtaa-standard levels of
Vit. C and E supplementatioMoriguchi and Muraga (2000) observed that
Vit. E improved the immune system by enhancing faogiviral activity and
the production of the antiviral cytokine interfergnwhich is produced by
activated T cells.

Results of blood hematological parameters as tafdieloy treatments for
El-Salam laying hens are presented in Table 4. Bl@anVBCs, H and H/L
ratio were significantly (R0.01) increased in vitamins treated groups which fe
diet containing 20 mg Vit. E and 400 mg/kg diet.\@ had higher WBCs, H

and H/L ratio as compared with those fed contret,dvhile, those fed control



diet had higher L. While, insignificant #8.05) effects were observed in the
other blood constituents being eosinophils, badsainid monocytes (Table 4).

In this respect, Puthpongsiriporn et al. (2001) reported that
supplemental Vit. E increased the immune respoaseeasured by cutaneous
basophil hypersensitivity assay, for some indicastifody response) and
decreased the response for others (mitogen-driveolifgpation, and
heterophilia). Vit. E have been shown to play aanaple in the development
and maintenance of the immune system of ifésmgerdy and Nockels 1973;
Neuzil et al., 2007 and Zingg, 2007). Bollengieret al. (1999) stated that
nutritional deficiencies in Vit. E caused impaineadmune function. Vitamin E
appear to stimulate immune responses when fed velslemore than the
requiremen{Yu, 1994 and Bollengieret al. 1999). Abdukalykova and Ruiz-
Feria (2009 reported that Vit. E maintained high antibodydksvovertime,
Vit. E also improved cell-mediated responkethe same experiment, he found
that very high levels of Vit. E (400 1U/ kg of feedonsistently reduced both
humoral and cellmediated immune responses.

Also, McCorkle et al. (1980)reported thatscorbic acid can modulate
the activity of B cells, and addition of dietarycagbate prior to immunization
has been found to increase antibody producfinatary supplementation with
ascorbic acid, therefore, may have beneficial éffea immuno responsiveness
in chickens. Ascorbic acid has been demonstrated to improve inamu
responsiveness and increase disease resistanteckerts by optimizing the
functions of the immune systefiRund, 1989). Ostriches receiving Vit. C
showed increase in3TRBC and L, a decrease in plasma AST, ALT levels,
WBC and HL%, while, did not significantly effect on KEI-Badry et al.,
2011)

Semen traits: Data presented in Table 5 indicated that means of
ejaculate volume (ml), sperm concentration®{tdn’), total count, Ph and
advanced motility% were not significantly influecey type of Vit. E or C
supplementation or by treatments compared with tentrol group.

Numerically, all dietary treatments had higher (thiéerence is not significant)



sperm concentration (3nn?°), total count and advanced motility (%) as
compared with the control group (the improvement timese sperm
characteristics may be due to the role of antiaxislan suppressing or limiting
the damaging effects of lipid peroxidation). InstihespectFraga et al. (1991)
and Luck et al. (1995)concluded that the antioxidant properties of adcorb
acid are essential to maintain membranes and thetigeintegrity of sperm
cells by preventing oxidative damage to sperm DM/hite Rock roosters fed
100 mg of ascorbic acid/kg of feed showed improseghen volume and sperm

concentratior{fPerek and Snapir, 1963 and Pardue and Thaxton, 188

Table 5: Effects of supplementing laying hens dietwith vitamin E, C and their
mixtures on semen traits of EI-Salam laying hens.

Ejaculate Sperm Total Advanced
Items volume | concentration count Ph motility
(ml) (10°/mm?®) (10°) (%)

Type of addition
Control 0.30 12.80 38.40 7.33 76.67
Vitamin (Vit.) E 0.30 17.37 51.27 7.35 80.00
Vitamin C 0.40 14.97 59.97 7.22 85.00
Mixed (Vit. E &Vit. C) 0.40 16.68 66.30 7.29 81.67
+SEM” 0.04 1.55 7.20 0.13 2.38
Treatments
Control 0.30 12.80 38.40 7.33 76.67
Vit. E 10 mg/Kg diet 0.30 18.93 54.07 7.37 80.00
Vit. E 20 mg/Kg diet 0.30 15.80 48.47 7.33 80.00
Vit. C 200 mg/Kg diet 0.40 15.00 60.87 7.40 83.33
Vit. C 400 mg/Kg diet 0.40 14.93 59.07 7.03 86.67
Vit. E 10 mg/Kg diet + 4
Vit. C 200 mg/Kg diet 0.37 16.00 60.00 7.33 76.67
Vit. E 10 mg/Kg diet +
Vit. C 400 mg/Kg diet 0.43 15.60 66.13 7.00 86.67
Vit. E 20 mg/Kg diet +
Vit. C 200 mg/Kg diet 0.47 17.60 80.67 7.40 86.67
Vit. E 20 mg/Kg diet + 4
Vit. C 400 mg /Kg diet 0.33 17.47 58.40 743 76.67
+SEM 0.05 2.38 10.69 0.1§ 2.94

Pooled SEM

While, these results disagree with those of previindings obtained by
El-Saadany (2002); Abdel Galil and Abdel Samad (2@) and El-Sebai
(2005 with chicken, they reported that supplementatdnvit. E has been



show to significantly increase total sperm outmaémen volume, percentages
of sperm motility and sperm concentration, whiladispermatozoa and sperm
abnormalities were significantly lower in malesatel with Vit. E than
untreated one. In addition, it's well known that.\it deficiency caused male
sterility and degeneration of testis. In fact, p&tative damage to spermatozoa
is believed to be a major cause of male sub-fgrifhitken, 1994 and Sikka

et al, 1995).Thus, the viability and fertilizing ability of spmatozoa are highly
dependent on the expression of an effective amtaoi capacity by these cells
and in the surrounding seminal plasma. Moreo8kamberger (1983)ound
that adding Vit. E has a direct effect on pituit@ignd and gonads activity.
They protect of these glands against the oxidizaggents which cause
denaturation, necrosis and or interfere with ligpahsport by modifying the cell
membrane permeabilippamron et al., 1981).

According toTengerdy et al. (1984)the improvement in the reproductive
performance of buck rabbits fed diet supplementétd Wit. E may be due to
the biological effect on enzymatic oxidation andluetion, nucleic acid
metabolism and promoting the activity of oxidizedbstances or to the
prevention of the oxidative breakdown of cell meam@s associated with
hydroperoxides of polyunsaturated fatty aci(Hughes, 1999). The
improvement of semen characteristics could bebatid to the effect of Vit. E
in maintaining the viability and permeability oflcexembrane(Nour EI-Din,
2000). Aitken and Clarkson (1988) reported that lipid-soluble antioxidants
(such as Vit. E) can be permeate plasma membramkss@ppress the free
radical damage. The most obvious mechanisms by hwNi. E affect
reproduction may be due to their antioxidant ral@iotecting the reproductive
tissue from oxidative degenerati@areeman and Crapo, 1982 and Khalilt
al, 2005).

In conclusion, the results of this study indicated that feeditgsalam
laying hens on diets containing 20 mg Vit. E and 20g/kg diet Vit. C
improved immune response against avian influenzh some physiological

parameters.
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