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ABSTRACT

High environmentatemperature can influence the acid-base balangeoirtry. Among sodium (Na) and potassium
(K), the monovalent ions are the key minerals wedlin acid-base balance of the body fluids. Tihe afi this study
was to determine the effect of high environmetgatperature on plasma Na and K concentration in roencial
layers.In this study two hundred laying hens (Hy-Line)wkeks age were divided randomly into two groupshea
group contains 100 hens (control group and purpgsip). Every 4 hens were kept in a cage with watet same
basal and supplemental diets ad libitum. During thg@eriments hen houses received 16h of light pgr Hen
house’s temperature was measured four times a @6y@, 12.00, 18.00 and 24.00). The average minirand
maximum daily temperature respectively werec2&nd 36C that recorded in hot season of year. The lengtihe
experiment was 90 days. The control group was iketite same experimental situation and averagermim and
maximum temperature were Z0and 26C respectively. Blood samples were taken weekhcemtration of plasma
Na and K measured by the flame photometer. Diffeeibetween groups were evaluated by t-tests. keyal0.05
were considered statistically significant. Averdd@ concentration in purpose and control groups W46 mmol/L
and 123 mmol/L respectively. Average k concentnaitiopurpose and control groups was 6.53 mmol/L 8r&l
mmol/L respectively. Results of present study stiosignificant (P = 0.001) changes in Na and K plasm
concentrations during heat stress period. Our ressodn be recommended that dietary minerals suppiétion be
helpful for maximum performance in laying hen unldetr climate conditions, especially during the stenmonths
when birds are most susceptible to heat stress.
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INTRODUCTION

Diet and high environmental temperature can infbeetine physiological blood parameters in poultriyhfat stress,
bird’s body temperature rises and respiratory natecases to decompose extra heat, thereforeappréssure of
CGO, decreases in the blood. In turn, the bicarbonaffebsystem decreases the concentration of cactamd (H
CO,) and hydrogen (B, causing rise in plasma pH [1]. In response i Kidneys increase H GQexcretion and
reduce H excretion as an attempt to keep bird’s acid-badanice within the normal range. Excretion of negsyi
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charged bicarbonate in the urine requires coupliitly positively charged sodium (Na) or potassium i¢hs; thus,
respiratory alkalosis has been related to negatiireeral balance for K and Na ions [2]. Also, Borgssal [3]
showed that electrolyte balance is essential fomtmaance of intracellular and extracellular hontesis and
electric potential cell membranes, acid-base balarozymatic reactions and osmotic pressure. Timeaodithis
study was to determine the effect of high environtaketemperature on plasma Na and K concentrations
commercial layers.

MATERIALS AND METHODS

This experimental study was performed in Hy-Linging hens at the age of 40 weeks. The animals wet@ned
from commercial company and divided randomly ink@ tgroups, one as control and the other as purpzsh
group contains 100 hens.

Every 4 hens were kept in a cage with water ancesgiets ad libitum. During the experiments hen lkesugceived
16h of light per day. Hen house’s temperature waasured four times a day (06.00, 12.00, 18.00 drmaD® The
average minimum and maximum daily temperature &ismby were 22C and 36C that recorded in hot season of
year. The length of the experiment was 90 days.cimrol group was kept in the same experimentahson and
average minimum and maximum temperature wer€ 20d 30C respectively.

Blood samples were obtained weekly in hepariniadaes from the brachial vein of birds and transfére
laboratory. Blood samples were centrifuged at 3@d0 for 15 minutes to separate clear plasma whigh stored at
—20°C to determine Na and K concentrations usiedldme photometer (Jenway PFP 7, UK).

Statistical analysis was performed using the SP&fstics software package version 16. Differenbesveen
groups were evaluated by t- tests. P-values <0d)e wonsidered statistically significant.

RESULTS

Average Na concentration in purpose and controliggovas 140 mmol/L and 123 mmol/L respectively l@dah.
Average k concentration in purpose and control gsowas 6.53 mmol/L and 8.61 mmol/L respectivelpl@a?).
Results of study showed significant (P=0.001) clearig Na and K plasma concentrations during heasstperiod
(chart 1 and 2).

TABLE 1- Plasma Na concentration (mmol/L).

Group N Mean Std. Deviation | Std. Error Mean
Na concentration purpose| 100 | 140.7879 10.58229 1.84214
contro | 10C | 123.000( 6.0964! 1.6908!

TABLE 2- Plasma K concentration (mmol/L).

Group N Mean | Std. Deviation | Std. Error Mean
K trati purpose| 100 | 6.5376 0.94219 0.16401
concentration = control | 100 | 8.6154]  1.75777 0.48752
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Chart 1- Plasma sodium concentration (mmol/L). P 9.001.
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Chart 2- Plasma sodium concentration (mmol/L). P 9.001.
DISCUSSION

Electrolytes have a great importance in maintairdomgl-base balance, osmotic pressure and elecfritdahtial of
cell membranes; and are also essential for celhdaneostasis [4]. Among these electrolytes, theawalent ions
are the key minerals involved in acid-base balafdie body fluids [5], because they have a higiemeability
and have greater absorption than divalent ionsH@herventilation during heat stress results iréased CQloss
and respiratory alkalosis develops [7]. The kidratempts to correct this condition by renal excleargd
bicarbonate with CI [5]. As a consequence Cl cotre¢gions increase in plasma [8]. Bicarbonates wergatively
charged ions that were coupled by positively chadnges such as K and Na and both are excretedimne (i@].
During heat stress, Belat al [10] and Belay and Teeter [8] reported increasednd Na excretion in urine and
faeces. As Na and K are alkalogenic ions, thes & lead to body fluid acidification. The chanigesystemic pH
in response to heat stress are therefore complekving an initial respiratory response phase, Wwhian produce a
systemic alkaloidosis and then a compensatory phenon involving homeostatic mechanisms that canyme
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systemic acidosis. Predicting the length and domatf these phenomena and how they interact wigh, @ind
management remains problematical. These changasdrbase balance are responsible for growth ratiard and
poor performance under heat stress [1,11].

Our results demonstrate that the high environmeetalperature had significant influence on the blgtasma
mineral profile in laying hens. The plasma k lev@tmificantly decreased during this experimentiolltorrespond
with finding of strakoveaet al [12]. On the other hand, koelkebeck [13] repomedsignificant changes in plasma k
levels. Mean values found in current study correspwith the range of values reported by suehyl [14,15],
Gezenet al[16]. The potassium and sodium levels in presamtysindicated towards efficient handling of saltdan
water by the birds during conditions of heat stress

CONCLUSION

This present study was designed to assess the effaeat stress on Na and K concentrations in ceraial layers.

In conclusion, results can be recommended thatamjieminerals supplementation be helpful for maximum
performance in laying hen under hot climate condii especially during the summer months when lardsmost
susceptible to heat stress.
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