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ABSTRACT

The effect of chromium (Cr) and ascorbic acid (AA) as a dietary
supplementation on digestion of nutrients, mineral concentration, egg quality and
hematological parameters in laying hens were studied under winter condition
(December— February). Total number of 275 (250 hens + 25 cocks) Dokki4 chickens,
of 30 weeks old were divided into 5 groups of 5 replicates each (10 hens +1 cock/
replicate). Birds in the 1st group (Cont.+) were kept in controlled normal temperature
(CNT,25°C) with 64+2% relative humidity (RH) and fed corn-soybean meal basal diet
(16.4% crude protein, 2750 kcal ME/Kkg diet), without any supplementation. Birds in
groups from 2 to 5 were exposed to natural low temperature (NLT, 8-18°C) with
65+2%. These groups were fed either basal diet (Cont.-), or the basal diet
supplemented either with either 250 ppm AA, 400 ppb Cr or 250 ppm AA plus 400 ppb
Cr.

Results obtained showed that except for crude fiber, cold stress impaired
nutrient digestibility and mineral retention compared with those of birds exposed to
normal ambient temperature. A combination of AA and Cr rather than each alone,
provided the better digestibility of dry matter, crude protein, ether extract and mineral
retention. The highest values of nutrient digestibility and Ca, P, Fe and Zn retention
were observed with the combination of AA + Cr group while the lowest values were
showed with the control group. It could be concluded that the combination between
AA + Cr may improve the retention of nitrogen and mineral retention in laying hens
under low ambient temperature. Low temperature decreased yolk weight, shell weight,
yolk index, shell thickness and Haugh unit.

The results showed that there was no significant (p<0.05) effect of treatments
on blood hemoglobin. The results showed that low temperature decreased total
lymphocytes cells while, erthrocytes, leukocytes, heterophil and H/L ratio were
increased by cold weather compared to control birds at normal temperature.
Lymphocytes cells are significantly higher (p<0.05) in the group fed the combination
of AA and Cr than groups fed AA or Cr alone. However, erthrocytes, leukocytes and
heterophil were lower in the groups supplemented with AA and /or Cr than the low
temperature control birds (p<0.05).

The results of the present study conclude that a combination of 250 mg of AA
and 400 mg of Cr provides the highest positive effect on nutrients digestion, mineral
concentration, egg quality and hematological parameters of local laying hens under
winter condition in Egypt .
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INTRODUCTION

Poultry Production goes down at low ambient temperature. An increase
in feed intake, decreased egg production, nutrient digestibility and feed
conversion are believed to be associated with low ambient temperature in
laying hens ( Spinu and Degen, 1993). Environmental cold stress causes
deficiencies of vit. C (Ascorbic acid) in poultry (Sahin and Sahin, 2001). Cold
conditions cause decreases in plasma concentrations of some vitamins,
minerals and insulin and increase in plasma corticosterone in poultry (Brown
and Nestor, 1973; McDowell, 1989; Ensminger et al., 1990; and Sigel, 1995).
Ascorbic acid functions as a reducing agent and an antioxidant. Previous
studies have shown that ascorbic acid is an indispensable micronutrient
required to maintain the physiological processes of certain animals including
poultry (McDowell, 1989). Poultry are known not be require a dietary source
of vitamin C because of the ability of the birds to synthesize its own. Pardue
and Thaxton (1986) have documented evidence that particular environmental
stressors can alert ascorbic acid utilization or synthesis in avian species. It
has been also reported that ascorbic acid synthesis inadequate under stress
conditions such as low or high environmental temperature, humidity, high
production rates and parasitic infestation (McDowell, 1989; Kutlu and Forbes,
1993; Sahin and Kucuk, 2001 and Sahin et al., 2002). Several studies have
indicated a beneficial effects of vitamin C supplementation on the
performance of cold-stressed laying hens (Sahin and Sahin, 2002; and Kucuk
et al., 2003).

Trivalent chromium is a well known essential trace element for human
and animals (Schwartz and Mertz, 1959). Trivalent chromium improve insulin
effectiveness by enhancing its binding to receptors and the sensitiveness of
the target cell (Anderson, 1997). This element is also involved in
carbohydrate, lipid, protein and nucleic acid metabolic function (Ohba et al.,
1986; McCarty, 1991). Research on animals has confirmed that chromium
from organic complex such as chromium picolinate, nicotinate and high
chromium yeast is absorbed more efficiently, about 25-30% more than
inorganic compounds like chromium chloride ( CrCls), which are poorly
absorbed (1-3%) regardless of does or dietary chromium status ( Underwood
and Suttle, 1999 and Mowat, 1994). National Research Council (NRC, 1989)
has recommended an intake of 50 to 200 ppb of trivalent chromium for adult
humans. However, an appropriate recommendation on the chromium
requirement of poultry has not been made (NRC, 1997) and most poultry
diets are basically composed of plant origin ingredients, which have usually
low content of chromium (Giri et al., 1990). Therefore, the objective of this
study was to determine the effect of chromium (Postulated to function as an
antioxidant) and vit. C supplementation in relation to digestion of nutrients,
egg quality, some hematological parameters and yolk parameters in laying
hens reared under cold weather (winter season) in Egypt.
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MATERIALS AND METHODS

The present study was conducted at Sakha , Animal Production
Research Station and Laboratories, APRI, ARC, Egypt during Dec. 2006 -
Feb. 2007 to study the effects of dietary Ascorbic acid ( AA) and/or Cr on
digestion of nutrients, minerals concentration, egg quality and hematological
parameters in laying hens during winter season. Total number of 275 (250
laying hens+25 cocks) chickens (Egyptian strain, Dokki4), 30 weeks old were
divided into 5 groups of 5 replicates (10 laying hens+1 cocks / replicate).
Hens in the groups 2 to 5 were housed in open-sided pens exposed to
natural low environmental temperature prevails in Egypt during winter
season, temperature varied between 8 and 18 °C during the experimental
period with 65+2% relative humidity and 16 hours light per day. The first
group (control +) was kept in controlled temperature room (25°C). The birds
were fed either basal corn — soybean meal diet formulated according to
Egyptian Feed Composition Tables (2001) containing 16.43% crude protein
and 2750 kcal/kg diet, or the basal diet supplemented with either 250 ppm of
AA (L-ascorbic acid, vit C), 400 ppb of chromium picolinate (Cr) or 250 ppm
AA + 400 ppb Cr. The 1st (+) and 2" (-) control groups were fed on the basal
diet without any supplementation. Vitamin C was supplied as (Rovimix®
STAY® 35) specifically produced for use as a stabilized source of vit C in
feed by commercial company (Roche, Levent, Istanbul — Turkey) while Cr
used in the form of CrPic, Chromax®, Prince Agri Products). Feed and water
were offered ad Lib. during the experimental period (30-42 wks of age ). At
the end of the experiment, digestibility trail using total collection technique
was conducted to determine nutrient digestibility, retention and excretion of
dietary nitrogen (N), ash, calcium (Ca), phosphorus (P), iron (Fe) and zinc
(Zn) by using five hens from each group. They were chosen randomly and
housed individually in wire cages at normal and low temperatures. Birds of
each group were fed on their respective experimental diet for preliminary
period of 4 days to become adjusted to cages, and then the excreta were
quantitatively collected for 3 days with recording feed consumption. After
collection, the excreta were dried in an oven at 60°C for 36 hours, then
ground. Three pooled samples of excreta voided from each group were taken
for nutrients digestion coefficients and mineral retention and excretion
determination. The chemical analyses of diets, excreta and egg samples
were carried out according to AOAC (1995). At 34,38 and 42 weeks of age,
ten eggs were randomly taken from each group for egg quality
measurements. Egg shape index % (Carter, 1968) and yolk index % (Well,
1968) were calculated. Haugh units as indicator of albumen quality was
calculated (Eisen et al., 1962), shell thickness was also determined at three
locations on the egg (air cell, equator , and sharp end) by using a dial pipe
gauge. After measuring the egg quality , yolk samples for each treatment
were separated from the broken eggs , calculated and extracted to determine
cholesterol , LDL, HDL, triglycerides and total lipids according to Floch et al .,
( 1957 ). At the end of experiment , blood samples were collected from 6
birds taken randomly from each treatment. The blood received from each bird
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was collected in heparinzed tubes and used for the determination of
Hematological Parameters . Hemoglobin concentration was determined in
fresh blood samples using haemoglobinometer according to Pilaski (1972) .
Also, Red blood cells ( RBC,s) and white blood cells (WBC,s) were counted
in fresh blood samples using hemocytometer and light microscope . Data
were statistically analyzed using one-way ANOVA (SAS, 1996). Before
analysis, all percentages were subjected to logarithmic or arcsine values
transformation (logl0x+1) to approximate normal distribution. Significant
differences among means were detected by Duncan's new multiple range
test (Duncan, 1955).

RESULTS

The effect of supplemental dietary AA and or/ or Cr during cold weather
under low ambient temperature in winter in Egypt on nutrient digestibility,
retention and excretion of some minerals of laying hens are shown in Table
(1). Except for crude fiber, cold stress impaired nutrient digestibility and
mineral retention compared with those of birds exposed to normal ambient
temperature. A combination of AA and Cr rather than each alone, provided
the greater digestibility of dry matter, crude protein, ether extract and mineral
retention and low mineral execration rate in laying hens exposed to cold
weather compared to the control (+) at normal temperature. The nutrient
digestibility and retention of N, ash, Ca, P, Fe and Zn recorded the highest
values with the combination of AA and Cr and the lowest values with the
control (-) diet at low temperature. Accordingly, excretion of N, ash, Ca, P, Fe
and Zn under cold stress were lower in the Cr and AA supplemented groups
than the control (-) (P<0.05), that of a combination of supplemental AA and Cr
being the lowest. However , crude fiber digestibility was not influenced by
dietary AA and / or Cr (P<0.05) .

The effect of supplemental dietary AA and / or Cr during cold stress on
egg quality are shown in Table 2 . Dietary supplement of AA and/or Cr under
cold weather improved the egg quality in the terms of yolk hight, yolk index,
but the combination of supplemental AA and Cr resulted in higher egg shell
thickness and heaviest egg shell weight (p<0.05). However, Haugh unit
values were similar to the control birds kept under normal temperature.
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Table (1): The effects supplemental ascorbic acid ( AA) and chromium
(cr) on nutrient digestibility and mineral retention and

excretion of laying hens reared during winter season
(means *SE)
(+) Low temperature treatments (8-18°C)
Item Cont. “) +AA +Cr +AA P
(25°C) Cont. 250ppm 400ppb +Cr value
Nutrient digestibility:
o mattor % 7400 | 6140% | 64.109% | 67.50%% | 71.33®% [0.0001
y b 214 0.07 1.08 1.56 0.61
oroanc matior o 76.40 | 6560 | 68.73°% | 68.17°% 72.80°  [0.0001
9 b 1.81 0.42 0.79 113 0.72
rude oo % 78279 70.17%% | 75.23% | 75.03% 75.77% [0.0005
P b 018] 130 0.73 133 0.72
rude fber o0 2117+ | 21.23% 21.83% 22.77% 2170+ | 0.557
° 0.60 0.73 0.09 0.43 0.57
78.27¢ | 7010 | 73.90°% | 75.03%% | 76.43%% |0.001
0,
Ether extract % 1.47 0.83 0.35 0.84 0.58
Mineral retention:
) 276 | 2.02%% 2.28%% 2.36%% 2669 0004
Nitrogen(ghenid, DV) 0.15 0.02 0.05 0.07 0.17
9.40%+ 6.45% 7.5+ 7.83% 9.40%+ 0.0001
rsh(g/henid,DM) 0.12 0.09 0.28 0.07 0.17
3.43% 2.00%+ 2.63%+ 2.80°%+ 2.97°+ 0.0001
Ca (g/hen/d, DM) 0.19 0.12 0.09 0.12 0.09
0.38%+ 0.24% 0.28%°+ 0.26%+ 0.31°+ 0.0001
P (9/ hen/d, DM) 0.02 0.02 0.01 0.01 0.01
13.00% | 10.70°¢ | 12.20% | 12.23°% 12.83%  [0.0001
e (mg/hen/ d, DM) 021 0.15 021 0.43 0.20
363 | 1.50%% 2.43°% 2.73% 3.03%  [0.0001
Zn (mg/hen/d, DM) | " 79 0.29 0.23 0.15 0.09
Mineral excretion:
) 154°% | 1.92%% 1.75%% 1.73%% 149 [0.055
Nitrogen(ghend, DM) 0.06 0.04 0.14 0.13 0.12
9.75°t | 1081 | 10.80% | 10.86°% 9.91°%  [0.0001
sh (ghen/d, DM) 0.14 0.12 017 0.12 0.11
227 | 3.00% 2.83%% 2.60°% 260°t  [0.013
(Ca (ghen/d, DM) 0.15 0.12 0.09 0.12 0.12
048 | 083 0.65°% 0.60%% 0.50°:  [0.004
P (g/hen/d, DM) 0.01 0.09 0.03 0.06 0.03
37.03% | 44.07°c | 41.83%% | 42.43%x | 39.60°: |0.010
Fe (mg/her/ d, DM) 0.67 2.02 0.88 0.46 0.67
657 | 10.90°¢ | 9572023 | 9.70°% 8.83°%  [0.0001
Zn (mg/hen/d, DM) | " 35 038 0.40 0.23

ac Means within each row with different superscripts are significantly different (p<0.05).
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Table (2): The effects supplemental ascorbic acid ( AA) and chromium
on some egg characteristics of laying hens reared during
winter season (means *SE).

+) Low temperature treatments (8-18°C) P
Item Cont. [®) +AA +Cr + value
(25°C) Cont. 250ppm 400ppb AA+Cr
oo | 97 | 8% | X% 0o 0w o
vokweigt s | {095 | Yous | sone | sozs | sose | 00001
o os | 0% | M| B we %A
pbumenveight | 5051 | a4 | s0a0 | soss | sous | O30
womenvegn s | 0 | SO | B | 28T SaT o
snellweigts | 0%, | oor | sons | soss | soos |00
oo | s | ot | o | BT oo
Egg shape, % fots | o010 | ios | 026 | so0zr |03
ol index, % W45 | woa0 | 4086 | woas | soss |00001
sl thickness(mm) | G55 | S50 | Goos | Gobs | coos |00001
Haugh unit Da | o6 | o | soro | soes |00

ac Means within each row with different superscripts are significantly different (p<0.05).

The effects of supplemental dietary Cr or AA on hematological
parameters at the end of experimental period are given in Table (3). The
results showed that there was no significant (p<0.05) effect of treatment on
blood hemoglobin. Birds fed Cr and/or AA had slight increase in blood
hemoglobin than control birds under low temperature. The results showed
that low temperature decreased total lymphocytes cells while, erthrocytes,
leukocytes, heterophil and H/L ratio were increased under cold weather
compared to control birds at normal temperature. Lymphocytes cells are
significantly higher (p<0.05) in the group fed the combination of AA and Cr
than groups fed AA or Cr alone. However, erthrocytes, leukocytes and
heterophil were lower in the groups supplemented with AA and / or Cr than
the low temperature control birds (p<0.05).

Table (4) show no significant effects for treatments in yolk cholesterol,
LDL, HDL and triglycerides at low ambient temperature while, total lipids
significantly increased compared with the other treatments. No significant
differences due to treatment were found for chemical composition of eggs
(protein, ash and fat) as shown in Table (4) .
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Table (3): The effects supplemental ascorbic acid (AA) and chromium
on some hematological parameters of laying hens reared
during winter season (means *SE).

+) Low temperature treatments (8-18°C) P
Item Cont. [®) +AA +Cr + value
(25°C) Cont. 250ppm 400ppb| AA+Cr
) 9.75 9.48 9.60 975 | 9.80
Hemoglobin (9/100ml) | "o 14 | 4029 +023 |+012 | 012 | 07°8
1.55b 2.30° 2.00® 1.82% | 1.60°
6
Erthrocytes (x10°) +0.86 +0.23 +0115 | +0.115 | #0.173 | 0340
; 16509 | 28.50° 2250° | 21.60% | 18.50%
Leukocytes (x10°) +1.15 +1.15 +1154 | 0577 | +0.866 | 00001
) 29.009 | 48.00° 39.00° | 36.00% | 31.00%
Heterophil (H) +115 | +1.732 2309 | +1.155 | +1.732 | 00001
71.00° | 55.00° 60.00° | 62.00° | 69.00°
Lymphocyte (L) 231 | #1155 +288 | +1.155 | +1.732 | 00001
: 0408° | 0873° 0.656° | 0.580% | 0.451°
H /L ratio +0.02 | +0.103 +0.070 | +0.008 | +0.036 | 00001
Eosinophil +§.(2)28 N = —_—
Basophii | - +160000 ----------------------
Monocyte | - +2(50000 """ N T

ac Means within each row with different superscripts are significantly different (p<0.05).

Table (4): The effects supplemental ascorbic acid ( AA) and chromium
on some yolk parameters and egg chemical composition
of laying hens reared during winter season (means +SE).

+) Low temperature treatments (8-18°C) P
Item Cont. ) +AA  [+Cr 400ppb + value
(25°C) Cont. 250ppm AA+Cr
Fresh egg yolk analyses:
17.39 18.47 18.0 18.03 17.85
Cholesterol (mg/dl) | [ 735 | 45300 |+1154 | +1717 | + 1709 | %99
10.50 11.05 11.86 11.00 10.77
LDL (mg /dl) +1155 | +0577 | +1.155 | +1.155 | +1.155 | 0916
5.96 4.70 5.00 525 5.65
HDL (mg/dl) +0577 | +0554 | +1.155 | +1.046 | #0577 | 0820
. ) 277.05 283.00 | 280.00 | 281.00 | 277.00
Triglycerides (mo/dl) | 1545 | 11732 | 2887 | +3.756 +4041 | 059
— 320.07° | 339.00° |330.00® | 329.33® | 313.33"
T. lipids (g /1) +5781 | +3.321 | +2.887 | +1.202 | +8.819 | 0042
Egg's chemical composition
. 50.46 49.82 50.0 29.9 50.2
i +1.16 +058 | +173 | +116 | +o058 | 0994
46.64 46.80 46.90 46.98 46.65
Fat % +1.16 +058 | +087 | 058 | o058 | 0962
3.30 3.03 3.18 3.23 3.15
Ash % +017 +029 | +009 | +015 | +oo09 | 0828

abc Means within each row with different superscripts are significantly different (p<0.05).
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DISCUSSION

In the present study, the effects of AA and chromium supplementation
on nutrient digestibility, retention and excretion of some minerals, some egg
quality and yolk parameters in laying hens reared under cold weather were
investigated. Significantly ( p<0.05) negative effects on nutrient digestibility,
retention and excretion of some minerals, and egg quality were observed
when birds were kept in cold weather compared with laying hens kept under
thermal neutral temperature (25 °C). It was found that dietary AA and highest
values were obtained if AA was supplemented with chromium. Stress
increases the their excretion, and depresses ascorbic acid synthesis in
poultry (Pardue and Thaxton, 1986; Anderson, 1987; Smith and Teeter, 1987;
Mc Dwell, 1989), thus may result in marginal chromium and vitamin C
deficiency or increased chromium and vitamin C requirements implying that
both chromium and vitamin C should be supplemented in such conditions.
Ascorbic acid and chromium are known to increase the use of corticosteroids
released during stress (Pardue and thaxton, 1986; Sahin et al., 2001), thus
playing an important role in responding to stress. With respect to dietary
ascorbic acid supplementation under stress in  terms of better poultry
performance. The results of the present study are in agreement with the
findings of several researchers (Orban et al., 1993; Njoku, 1986; Kutlu and
Forbes, 1993). It is a well — known that growth rate and egg production
decrease when ambient temperature goes below or above the thermally
neutral zone (Ensminger et al., 1990). At temperatures above or below the
thermally neutral zone, Corticosteroid secretion increases as a response to
stress (Brown and Nestor, 1973). Kutlu and Forbes (1993) reported that
ascorbic acid reduces the synthesis of corticosteroids, hormones in birds. By
decreasing synthesis and secretion of corticosteroids, vitamin C alleviates the
negative effects of stress such as cold stress related depression in poultry
performance (Mc Dowell, 1989).

A low ambient temperature was reported to suppress nutrient
digestibility in laying hens (Ensminger et al.,, 1990). Similarly, Sahin (2001)
reported a decrease in the utilization of dry matter, crude protein, and ether
extract in laying hens kept under a low temperature (6.9°C) and supplemental
chromium and vitamin C alleviated these negative values. Environmental
stress has been shown to increase mineral excretion ( Smith and Teeter
1987) . El-Husseiny and Creger (1981) found that broilers reared under
environmental stress had lower rates of Ca, Cu, Fe, K, Mg, Mn, Na, P and Zn
retention. Stress increase chromium mobilization from tissues and Zn
retention. Stress increase chromium mobilization from tissues and its
excretion and also depresses ascorbic acid synthesis ( McDowell, 1989) ;
thus stress may exacerbate a marginal chromium and ascorbic acid
deficiency or an increased chromium and ascorbic acid deficiency or an
increased chromium and ascorbic acid requirement, implying that both
chromium and ascorbic acid should be supplemented as shown in the
present study . Since ascorbic acid and chromium (Postulated to be
antioxidants) have a protective effect on pancreatic tissue against oxidative
damage (Mc Dowell, 1989; Preuss et al., 1997), they may help pancreas to
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function properly including secretions of digestive enzymes, thus improving
retention of nitrogen and minerals. Metwally (2004) found that increase in
retention and a decrease in excretion of nitrogen, ash, calcium, phosphorus,
and iron were proved for the birds fed vitamin C as compared to those fed the
control diet under low temperature. The results of the current metabolic trial
showed that retention of Ca, P, Zn and Fe is improved and excretion,
decreased by supplemental chromium and ascorbic acid.

Similary to the results of the present study, El- Boushy et al., (1988)
reported that dietary vitamin C supplementation increased egg shell strength
and interior egg quality in stressed laying hens. On the other hand, Sahin et
al., (2002) stated that higher doses of supplemental chromium improved egg
weight, egg specific gravity, egg shell thickness, egg shell weight and haugh
unit in laying hens kept under low temperature. However, Lien et al., (1999)
reported that the shell thickness was not effected by chromium picolinate
supplementations (400 and 800 mg/kg) under thermally neutral conditions. It
has been reported that ascorbic acid plays arole in bone maturation by
improving hydroxyproline production which is required for collagen formation.
Accordingly, in birds it was postulated that ascorbic acid stimulates 1, 25-
dihydroxy cholecalciferol and together with it in increases calcium
mobilization from bones, suggesting vitamin C has an important role in egg
shell formation (Dorr and Balloun, 1976).

Birds reared at low temperature showed significantly (P<0.05) greater
erythrocytes compared to the other treatments (Table 3). Social environment
stress may be responsible for the increased erythrocytes seen in birds reared
under low temperature. Heterophils (H) and leukocytes (L) cells, statistically,
(P<0.05) greater in low temperature group compared to normal temperature
treatment (Table 3). As well as, a significant (P<0.05) raise in heterophils
cells number, together with a corresponding significant (P<0.05) reduction in
lymphocytes cells number. The H/L ratio were significantly (P<0.05)
increased at low ambient temperature (Table 3). These results suggest that
low ambient temperature were more stressed compared to normal
temperature . In response to supplementations, lymphocytes cells increased
(P<0.05) compared to control under low ambient temperature. This could be
indicating that the tow supplements may increase the immunity of hens
(Meydani and Blumberg, 1993). However, heterophil cells number responded
significantly  (P<0.05) decreased due to low temperature supplemented
treatments ( Table 3 ) , indicating that the supplementations can ameliorate
haematological stress of low ambient temperature , similarly, Lewis (1999).
The alterations in heterophils, lymphocytes cells or their ratio suggest that
hens under low temperature have a great effect on the stress response
(Shini, 2003).

Firstly, the heterophil to lymphocyte ratio has become widely accepted
as a reliable and accurate physiological indicator of the stress response in
chickens , exposure to stressors causes it to increase progressively, the
reference values for it of about 0.2 , 0.5 and 0.8 are characteristic of low ,
optimal and high degrees of stress, respectively ( Gross and Siegel, 1993 ;
Elston et al., 2000 and Shini , 2003) .
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The H / L ratios were significantly (P<0.05) increased in control at low
temperature compared to normal teperature . This result suggests that hens
under low temperature were more stressed . In response to both
supplementations , the H / L ratio was significantly (P<0.05) lower compared
with stressed — laying hens when Cr and / or AA was incorporated in diet ,
suggesting that they are effective to alleviate the adverse effect of low
temperature . The significant decreases of the H / L ratio observed for
treatments were due to increases in its denominator (lymphophilia). Similarly ,
Ascorbic acid reduced significantly the H / L ratio in birds under heat , cold ,
sound , fasting , or management stress ( Gross, 1992; Mckee and Harrison,
1995; Zulkifli et al ., 2000). The significant reduction in stress levels, as
indicated by the lower H/L ratio, observed in the hens supplemented with
tocopherol is in agreement with the positive effects by decreased adverse
effects of heat stress were reported by (Bollengier et al., 1999; Lewis et al.,
1999; Smith 2000). The alterations in heterophils , lymphocytes cells or their
ratio suggest that hens under low ambient temperature should have a great
effect on the stress response (Shini, 2003 ).

Eosinophil, Basophil and Monocyte cells were associated only with low
ambient temperature group without additives supplementation (Table 3),
which has been reported previously by Maxwell et al., ( 1992) and Tollba et
al., (2006). However, hens fed supplemented diets had no response on
Eosinophil, Basophil and Monocyte cells, suggesting that diets supplemented
with Cr and / or AA are effective to alleviate the adverse effect of low
temperature . Maxwell et al., (1992 ) and Shini , (2003) they found that an
extreme stress  Basophil and Monocyte cells becomes evident in avian
species.

The blood hematology results show that the supplementations involved
in adjustment of the H / L ratio and disappearance of Eosinophil, Basophil
and Monocyte cells , indicating that they can attenuate the physiological
stress of low ambient temperature .

Research on Cr and / or AA at low temperature and its effect on
hematological, yolk parameters and eggs chemical composition in laying
hens are very limited and it seems that present study is the first study about it

These results revealed additive effects of AA and chromium indicating
that AA and chromium act synergistically. Sahin et al., (2002b) reported that
the combination of AA and chromium caused more significant changes than
either vit. C or chromium alone and speculated a bout the synergistic a action
of vitamin C and chromium. Similarly, Carol et al., (1994) found an interaction
between Cr and vit. C in bone and brain Mn retention and distribution in
guinea — pigs, and postulated that dietary Cr may influence ascorbic acid
metabolism via protecting ascorbate from oxidative destruction. In addition,
insulin is known to play a role in ascorbic acid transpiration in red blood cells,
and glucose competitively inhibits ascorbic acid transport (Mann and Newten,
1975). Through increasing the effectiveness of insulin, Cr indirectly promotes
the ascorbic acid transportation (Seaborn et al., 1994).

The results of the present study allow concluding that a combination of
250 mg of AA and 400 ppb of Cr provides the highest positive effect on
digestion of nutrients, egg quality, some hematological parameters of local
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laying hens under a low ambient temperature (winter season). Such a
combination may offer a potential protective management practice in
preventing cold stress — related losses in the performance of laying hens.
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