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4- Right Ventricle /Total Ventricle (RV/TV)
5- High density lipoprotein (HDL)

6- Alanine transaminase (ALT)

7- Aspartate transaminase (AST)

8- Lactate dehydrogenase (LDH).

9- Malondialdehyde (MDA)
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1- Ethylene-DiamineTetra-Acetic acid (EDTA)
2- Red Blood Cell (RBC)
3- White Blood Cell (WBC)
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5- Beta-adrenergic blocker
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1- Glutathione peroxidase (GPX)

2- Superoxide dismutase (SOD)

3- RANDOX Laboratories Ltd., Ardmore, Diamon
Road, Crumlin, Co. Antrim, United Kingdom, BT29
4QY

4- Total antioxidant status (TAS)
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Table 1-Composition of experimental basal diets

(0) S5 olge (5395 1-20) e oy 1) oy (539, 22 -49)
Ingredients (%) Starter diet (1-21 days) Starter diet (22-49 days)
&) 52.00 53.00
Corn
(cn5g 5 48) Ligas s
’ . 35.00 37.00
Soybean meal (48% protein)
o O 5.00 0.00
Corn gluten
Lo f9)
Soybean oil 3.50 580
™ 1.75 1.55
Dicalcium phosphate
Sal Ko
1.4 1.2
1Ground Limestone 0 0
ol by o 0.25 0.25
Vitamin premix1
1 .
e byl e 0.25 0.25
Mineral premix
S 0.35 0.45
Common salt
o Jl g
. 2
DL- Methionine 030 0.2
LiSg 0 cpid I
HCLL- Lysine 0.29 0.25
(Shhss pySokS )3 (5 okS) pudgilin JB (5551
. 3000 3100
Metabolize Energy (Kcal/Kg)
(h)pls cwos
. 22.5 19.5
Crude protein (%)
(%) el
1.05 0.92
Calcium (%)
() o> 5 i 0.50 0.45
Available phosphorous (%) '
() 39
1. 1.4
Lysine (%) % 0
() isee
Methionine (%) 069 060
() cnttams + pgato
1.03 0.81

Methionine + Cystine (%)

£ oo OI011 B iy )5 o 4Bz eolisg p5 oo 5K sl p5 (oo 3 E pustginly 30 Dy lizg 51y 1800 A alig 101y 11000 gl (uolisg bsbsia sty pSokS 50
52 ol ealing p)5 o 3 o wolng 255 (oo 0101 sl Si5953 comaling 5 (o 50 Bz (sl
3 e 3 ko B sl 25 (e 10 5 001 25 (o 80 cpsiiio )5 (oo 100 w5 28 (oo 80 sl nn bgbio sy p S5kS 50
Vitamin premix (each kg contained): vitamin A ,11000 IU; vitamin D3, 18001U; vitamin E, 30 IU; vitamin K, 3 mg; vitamin B;, 3mg; vitamin By,
5mg; vitamin Bg, 4mg; vitamin Bi,, 0.011mg; nicotinic acid, 50mg; biotin, 0.01mg.
2 Mineral premix (each kg contained): Zn, 80 mg; Mg, 100mg; Fe, 80mg; Se, 10mg; Cu, 5mg.



333 . il T Canidy ] Sl iy 8 Kot 1 JolgisT g9 1 1 oy

1 _ .. . . . s . . e. A ] o afe
539049 0390 Jsb 0 25E b5 copd g % 05 GBI (Bpae Shsd 5:Sle  ilejl sl e 5L - 2 Jgua
Table 2- Effects of treatments on feed consumption, body weight gain and feed conversion ratio at day 49

o )los (p5) o pae Sy (psS)akols o35 al3al Sh b o
Treatments Feed consumption (Q) Body weight gain (g)  Feed conversion ratio
(wl <l ._')94%) Cute dald a a b

2 1.
Control without Ascites induced 5655 900 %
(wl <l L’) (sihe Aald a b a

27 2.
Control with Ascites induced 5684 60 05
Jlo]
Atenolol
30 PPM 5188° 2871° 1.80°
60 PPM 5223° 2882° 1.81°
+SEM 114.75 23.98 0.0530
P-value 0.0001 0.0001 0.0001

P <OI05) sy o sl sine S (gl it i By o gt 0 clouSilie’
“Means within a column without a common superscript differ significantly (P<0.05).

Ll o)s3 S 3 ol 1 o3l il 5 el sl bl sllags (il =3 Jgaa
Table3- Effects of treatments onAscetics index and mortality due to Ascites’
o o5 0 . ) sl 31 80 clils
Treatments Ascites Index (RV/TV') Mortality due to ascites

(ol @ g8) oo amls

Cc Cc

Control without Ascites induced 0.22 4.66
. 14.

Control with Ascites induced 0.36 00
Johos]
Atenolol
30 PPM 0.26° 6.00°
60 PPM 0.25° 6.66°
+SEM 0.022 0.22
P-value 0.0014 0.0168

P <O/08) 23l ol sine ST (Shls S iapd By oy (g2 2 SlaeSibes
! Means within a column without a common superscript differ significantly (P<0.05).
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i S el pials 2 b xe 56 J3lail 31525 5 0 53 g talSy LDH
73 mM‘ 3 (2le N " [ )

(LDH 51 o leb 5 50) Umass ol oyl psla o,

o }Ll:ﬂ‘ué‘)—?b‘aa:w,. lobgls ’ S oS ‘}1559)%{‘”&’1:” i b yob 4y consly Jolois S g5k 4y .(P>0/05) sl
Sriz JoLw‘ 80 L Jgleil a5 200 Sl Wl 25,5 oo oy oles Josi 55 s b 5 6l sine y5b 4 I, LDH
5 03 L1 leJSualy g 5l élﬂ_ A8 (Byyymle SRl 5 Ggye ‘ (P>0/05) 05 _ials
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Table 5- Effects of treatments on plasma enzymes activity'

oo 3l yund] 3 gisel ys Y 3yl 3 ginelils L 3559 )hmacbsY
) ALT? AST?® LDH*

T

reatments i) UIL) (UIL)
(o Al (15) o aals b b b
Control without Ascites induced 3.75 2171 1800
(wl <l L’) sbhe Anld a a a
Control with Ascites induced 4.75 2710 2420
Jlo]
Atenolol
30 PPM 5.00° 289.5° 1935°
60 PPM 6.12°2 308.25° 1630°
+SEM 1.28 44.03 576
P-value 0.012 0.002 0.013

P <OI05) silyiso sl sine S (gl it i By o gt 0 clopuSilee’
“Means within a column without a common superscript differ significantly (P<0.05).
2Alanine amino transferase
3 Aspartate amino transferase
4Lactate dehydrogenase

Moy 1505309l sy Gl bl 3l calld o eS|l ubls IS tolei] cloloss 156 -6 Jga
Table 6- Effects of treatments on total antioxidant capacity, antioxidant enzymes activity and Malondialdehyde in plasma’
st Al e I

oo T-AOC? JaenSln 9365 Fgomd Sl 1301 0 opgle
% 3 4 5
Treatments n mol/L GPx* sob® MDA

( ) (Ul g hemoglobin)  (U/ g hemoglobin)  (n mol/mL)
(ol 190 oo Anlis a a b
Control without Ascites induced 2.55 252.25 4001 1.85
(ol 1Y) i aals b b a
Control with Ascites induced 0.98 222.15 3811 3.17
Jslss]
Atenolol
30 PPM 0.93° 198.90° 2622 3.62°
60 PPM 0.95° 195.16° 2300 3.55°
+SEM 0.29 27.07 1927 0.33
P-value 0.0113 0.0001 0.4612 0.013

P <OI05) silyiso sl sine S (gl it i By o gt 0 clouSilee’
“Means within a column without a common superscript differ significantly (P<0.05).
*Totalantioxidantcapability
3Glutathione peroxidase
“Superoxide dismutase

*Malondialdehyde

oy 503 Cpdie plw sladsl L a5 (6 Joss) 43 LDl rlo—u 9 TAS. GPX SOD ke au 3T casllad (sladaiedl
Sl C59 o?—\—bg @‘J:—Mf‘l Bl g 2900 ) L‘S)‘%f-“‘ by il @Samy o 0Lt B Jgia 13 3250 (sla 00l
d)L«j J—Aﬁo M,S Lf"’)‘)s o | ) ‘%‘)K'@ 9/0)15 o j’ d;":_) (GPX) 5S35 5915 o 5T cdlad yls imo LS
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Introduction Broiler chickens are intensively selected for productive traits. The management of these highly
productive animals must be optimal to allow their full genetic potential to be expressed. If this is not done,
inefficient production and several metabolic diseases such as ascites become apparent. Investigations in
mammals indicated that the b- adrenoreceptor characteristics are differentially regulated by chronic hypoxia and
play an important role in the cardiovascular system. The density of b-adrenergic receptors was higher in cardiac
cells of ascites sensitive birds compared with ascites-resistant ones. Moreover, the characteristics of b-adreno
receptors are different in cardiac cells of birds with right ventricular hypertrophy and heart failure compared with
healthy birds. Treatment with the selective bl-adrenoceptor blocker, atenolol, abolished right ventricular
hypertrophy in response to hypoxia compared with normoxic condition in rats.

Materials and Methods This study investigated the comparative effects of different levels of atenolol
Growth performance, Mortality due to ascites, antioxidant status and blood parameters in broilers under induced
ascites. Six hundred one-day-old male broilers (Ross 308) in a completely randomized experimental design with
four treatments (Positive control, negative control, and two levels of 30 and 60 ppm atenolol) with five replicates
of thirty birds were applied. Birds in positive control were reared in natural temperature without atenolol, the
other bird groups were reared in cold temperature with 0, 30 and 60 ppm atenolol. The average daily feed intake
(ADFI), average daily weight gain (ADWG) and feed conversion ratio (FCR) for each group of birds were
calculated and mortality was daily weighed, recorded and used to correct the FCR. Observations were made
daily to record the incidence of ascites and mortality. Diagnosis of ascites generally depends on observation of
the following symptoms: (1) right ventricle hypertrophy, cardiac muscle laxation; (2) swollen and stiff liver; (3)
clear, yellowish, colloidal fluid in the abdominal cavity. Hematological, biochemical and pathological tests were
done at day 49; total red blood cell (RBC), Wight blood cell (WBC), hemoglobin, hematocrit, glucose, protein,
cholesterol, triglycerides, high density lipoprotein (HDL) and activity of alanine transaminase (ALT), aspartate
transaminase (AST), lactate dehydrogenase (LDH). Also, glutathione peroxidase (GPX), superoxide dismutase
(SOD) total antioxidant status (TAS) and Malondialdehyde (MDA) content of plasma were determined. At the
end of experiment (wk 7), 2 chicks from each replicate were randomly selected and slaughtered. Then ascetic
Index, RV/TV, (ratio of right ventricle weight to total ventricle weight) were calculated.

Results and Discussion The results showed that, the atenolol-treated birds had lower right ventricle to total
ventricle ratio and mortality due to ascites compared with the control birds. Moreover, atenolol, significantly,
reduced feed conversion ratio & average daily feed intake and reduced feed conversion ratio. It is also, atenolol,
significantly lowered the lactate dehydrogenase activity in plasma. Alanine transaminase and aspartate
transaminase activity in plasma were not significantly affected by atenolol supplementation. Other blood
parameters and antioxidant incidences were not affected by atenolol. It has been proved that exposure to high
altitude results in increases in Plasma and urinary catecholamine, hormones that are known to increase
hypertrophic actions of heart tissue and consequently changes in the function of myocardial cells such as
contractile activity and cardiac output that could lead to ventricular hypertrophy. It has also been reported that
the bl-adrenoceptor blocker numerically reduces the ascites incidence in broiler chickens and may have been
used as a prophylactic agent. It is known that that the hypertrophic effect of catecholamine in rats such as
cardiac contractility, cardiac output and, finally, right ventricular hypertrophy could be reduced by a bl-
adrenoceptor blocker. This might explain, at least partially, the mechanism by which atenolol reduces cardiac
output, and hence might reduce pulmonary hypertension and, finally, ascites incidence in broiler chickens.
Although this study shows the involvement of b-adrenergic receptors in heart failure syndrome in birds, more
studies should be carried out for better understanding of the exact mechanisms that could contribute to change in
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cardiac function and, consequently, pulmonary hypertension in broiler chickens.

Conclusion This study showed that inclusion of atenolol in broiler diets had remarkable effects on
Performance. Moreover, According to the results of this research, atenolol could reduce mortality due to ascites
in broilers. We suggested that the optimal level atenolol in diet is 60 ppm.
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