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Introduction: Pulmonary hypertension syndrome (ascites) is one of the most common metabolic syndromes
in today's fast-growing broilers. It is associated with rapid growth and is characterized by the accumulation of
fluid in the abdominal spaces. Effective factors in the occurrence of ascites syndrome included free radicals in
the body such as superoxide, hydroxide, and hydrogen peroxide. By reducing the capacity of the body's
antioxidant systems, free radicals make the bird susceptible to various diseases. Free radicals are produced in the
body by damaging the cell membrane leading to cell death and ultimately tissue damage. Therefore, by
increasing cell protection from such injuries, one of the common causes of ascites and heart failure abnormalities
can be prevented. In addition, reactive oxygen species (ROS) reduce the half-life of nitric oxide (vasodilating
agent), causing a decrease in the ability of vasodilation and providing the basis for the occurrence of ascites. B-
blockers (or b-adrenergic antagonists) are a group of drugs widely used in the treatment of cardiovascular
diseases, namely arterial hypertension, cardiac arrhythmias, and angina pectoris as well as other types of
pathologies such as anxiety or glaucoma. Part of the beneficial cardiovascular effects shown by this group of
compounds has already been associated with the antioxidant properties that some of them seem to possess. It
demonstrated a concentration-dependent membrane anti-peroxidative activity for propranolol, pindolol,
metoprolol, atenolol, and sotalol. Of the five b-blockers examined, propranolol was the most potent agent, and
the activities seemed to correlate with the drugs’ hydrophobicity. Further studies indicated that the antioxidant
activity of propranolol was independent of its pharmacological activity and was related to its intrinsic chemical
properties rather than to its quinidine-like membrane stabilization effect. The antioxidant properties of
propranolol were later corroborated using membrane and cellular models. More recently, propranolol’s
antioxidant-related cardioprotective effects were studied in rats, showing that the chronic treatment with this b-
blocker was found able to protect against ischemia-reperfusion injury. Thus, it is now accepted that propranolol
is an important therapeutic tool against oxidative stress by stabilizing membranes, including lysosomes, inducing
the activity of antioxidant and other beneficial enzymes, increasing endothelial nitric oxide production, and
directly protecting isolated membranes, cardiovascular cells, and tissues against oxidative injury. So far, there
have been few studies on the effects of propranolol in broilers. Therefore, the current research was designed to
evaluate the propranolol on the growth performance, antioxidant status, and the status of some hematological and
biochemical parameters of broiler chickens under induced ascites.
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Materials and Methods: The experiment was carried out in a completely randomized design with four
treatments in four replicates and 10 chickens in each replicate. Experimental treatments included: 1- positive
control group (no induce ascites, basal diet), 2- negative control group (inducing ascites and fed with basic diet),
3 and 4- propranolol groups (inducing ascites, supplemented with 50 and 100 ppm propranolol). To induce
ascites, water containing 7 g per liter of salt was provided to the chickens from day 15 of age. Growth
performance parameters including feed intake, weight gain, and feed conversion ratio were calculated for the
total period. On the last day of the experiment (42 d), two birds were randomly selected from each cage and after
sampling from the wing vein, they were killed and the ascites index was calculated as the ratio of the weight of
the right ventricle to the weight of total ventricles (RV/TV). The mortalities were collected as soon as they were
observed and after weighing to correct the feed conversion ratio, were necropsied to investigate the cause of
death. Serum antioxidant parameters include the level of malondialdehyde and the activity of antioxidant
enzymes including glutathione peroxidase, superoxide dismutase, and catalase were determined. In addition, the
serum enzymes including alanine aminotransferase (ALT), aspartate aminotransferase (AST), and alkaline
phosphatase (ALP) were measured.

Results and Discussion: The results showed that induction of ascites increased RV/TV, mortality due to
ascites, and feed conversion ratio; while it decreased feed intake, and live weight (P<0.05). Additionally, ascites
induction increased the number of white and red blood cells, hematocrit, hemoglobin, heterophile, and decreased
lymphocytes (P<0.05). The levels of glutathione peroxidase, superoxide dismutase, and catalase enzymes were
decreased in ascites-induced broiler chickens. At the same time, it decreased the level of serum
malondialdehyde, aspartate aminotransferase, alanine aminotransferase, and alkaline phosphatase enzymes
(P<0.05). Inclusion of propranolol had no significant effect on growth performance (P>0.05), but it significantly
decreased the ratio of right ventricle to total ventricles and ascites related-mortalities (P<0.05). Moreover,
inclusion of propranolol reduced the number of white and red blood cells, hematocrit, hemoglobin, heterophile
and increased lymphocytes compared to the negative control birds (P<0.05). In addition, propranolol enhanced
the levels of glutathione peroxidase, superoxide dismutase and catalase enzymes and reduced the levels of
malondialdehyde, aspartate aminotransferase, alanine aminotransferase, and alkaline phosphatase in serum
(P<0.05).

Conclusion: In conclusion, propranolol inclusion at 100 ppm may be used to alleviation the physiological
responses of broilers exposed to ascites.
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Table 1- Ingredients and chemical compositions of experimental diets

el L) S
(323) 0 132 (5595 V=V (5395 VN-YF)(S 595 YO-XY)
Ingredients (%) Starter ~ Grower  Finisher
(0-10d) (11-24d) (25-42d)
(P OBy 302 A) €5 4753 5163 5756

Corn (8% CP)

(050 203 ¥¥) Lgw dlloxss
Soybean meal (44%CP)
by ) 554 6.24 6.29
Soybean oil

(oS 20> YA) Sl Ko
Limestone (38% Ca)

(s 20,3 7Y ) Sl S’ 03 179 156 1.34
Di-calcium phosphate (21%Ca)

42.35 37.99 32.35

1.20 112 1.05

ez JoSe 025 0.25 0.25
Vitamin premix?
e Jofe 0.25 0.25 0.25
Mineral premix®
s Ll

0.40 0.40 0.40
NaCl
(122 ) gl o2 0.37 0.32 0.28
DL-methionine (99%)
(12,2 VARRLE 02 023 0.28 0.22 0.22
L-lysine HCL (78%)
(22,2 W) i 0.05 0.02 0.00

Threonine (98.5%)
odd dule (gdio dlgo oS 3
Nutrient composition (calculated)

Metabolizable energy (kcal/kg)
(32,3) pB iz 23 213 19.3
Crude protein, %
(223) s 0.96 0.87 0.79
Calcium (Ca), %
(h03) 3 B o 0456 0409  0.361
Auvailable phosphorus, %
(053) s 0.16 0.16 0.16
Sodium (Na), %
(03) onlgeie 0.71 0.64 0.58
Methionine, %
(3033) gt Oidgiite
Methionine+cysteine, % 107 089 089
(203) 025 1.46 1.30 117
Lysine, %
(o3) 035 1.56 1.45 1.30
Arginine, %
(o) 05 0.96 0.87 0.78
Threonine, %
Ay 035 0.32 0.29
Tryptophan, %
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gk /oAy p)S YA (o p)5 ¥ nl 35 Y+ g9y £)5 YEIM (3051) 50 £33 YUPA )8 (58 25 Ve e ggl> (Sne Slge oS £S5k o
L Every kilogram vitamin supplement containing: vitamin A: 3600000 IU, vitamin Ds: 1U800000, vitamin E: 7.2 g, vitamin K3: 0.8g,
vitamin B1: 1.7 g, vitamin Ba: 2.65 g, vitamin Bs: 11.88 g, vitamin Be: 1.88 mg, vitamin B9: 0.4g, Vitamin B12: 6 mg,
2 Every kilogram mineral supplement containing: chloride chlorine: 100 g, manganese (oxide): 39.68 g, Zn: 34.88 g, Fe: 20 g, Cu:
4q, iodine: 0.396 mg and Se: 0.08 g.
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3 ol 4 bysye slaosls .85 )15 (g )lel il g o8
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6- Catalase
7- Malondialdehyde )
8- Right ventricle/total ventricle

2 bl 2olg o (B i g 9 (Brae Shsd Jlaie

e Sgs) 3 Slos (slo sl 5 (s Seilal (Sis) TV o
dle (S50, TV Lo o sl (B8 cupd 9 09 Ol
g Lol (Bolas jobocs gz 93 B o jl e Sig) ¥V 53 00,5
9 Sl 5 S0 prpate Sy g b S b
Sla s hilad (sl 305 Sy 13 eslital (2 oo 93) 305
slapad s (o pSolisl Gl pyw ans slp K3 dged 5 (So>
H S (Go sbdobe me slp 4 ool 53 olordon
Do (Sl Sl 155 el 63 oyl slins] s o3le (g9l lanalg)
09 e sladols (Bl )led gl (95 sladiges
DP9yt Cawgdl) 4 Jidg i S duwloe g (Cuwgdl] 5 idgyin)
cbale (Nooreh et al., 2020) 5ai yiolojl luasS (¢ 500l S,
~S5) P9 ey €8 b Sl odlatl b gl gen
e S A (65 03la] g IS gen Cuagilw g (oxiw
Sosia Sl e laady) )3 39290 (195 Sladiges iy Slon
dopd iy Sgilen (iS5l ealawl Ly g ad (= V0Y)
358 sladsdS s ()l (gl oAb apslre cp Silen
Nooreh et al., ) i odlatwl ,bsS yogilwsen pY 5 Jwwd b,
Sl W ()l jlam (G55 sladiged ipp and gl (2020
lod ;3 ol Cawddy ppws g (> VoF) Sons ylo 4 (56T glod 5o
P loadgn sloaominld s (loj U LS (olo da > -V
Wb 6yl U1 gled j0 dAlds Ve ety Ladiged i (o)l SS
Sy yiluo 428> 10 4ed Voo G by 4880 VO Codody s
DS s es i) a5 0o (LeJT HERMLE-Z323K)
ay JLasl g glwhis jlam a0l pyw clad S0
Lo oS (8l dp> =V az > slod Cod )08 )3 09859)See
Oiops b (RS abgrpe sl sialyly (6)Sojlul e
SladSigy wlaly paleil ol )3 (alardsn loeomild
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1- Aspartate transaminase
2- Alanine transaminase
3- Alkaline phosphatase
4- Glutathione peroxidase
5- Superoxide dismutase
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Table 2- The effect of different experimental treatments on the performance and ascites index of broiler chickens

] 5 36 olals

_ _ ) . . C*‘-“-") uja-' S
b Lo ED N0y () Brae Sl Slys> s e s S & (%oy9)
Treatments BWG (g) FI (g) FCR : : Mortality due to
RVITV !
ascites (%)
e dald 2510 3881° 1.54° 0.22b 0.25P
PC
e aals 2115° 3682° 1740 0.30° 15.00°
NC
Jolslsn eSSl 0 2110° 3600° 1.70°% 0.21° 0.25°
PP-1
Joslnsn e ke Ve 21200 36100 1.70° 0.22° 0.25b
PP-2
Ol 3 bl (slla> 15.20 2521 0.02 0.01 0.09
SEM
Juo o <001 <001 <001 <001 <0.01
P-value
Orthogonal contrasts P-value
PP vs. NC 0.19 0.35 0.41 <0.01 <0.01

(P<0.05). izt I sxe S| (l)ls S ytiio ot By b (sloenSilePC
ab olie w5, b ads g oWl cawl e wute 1als( RVITV) gl S 4 canly b (439 Comss (FCR) Sy has o i (FI) Slygs Bpne (BWG) 8 039

(PP'Z 9 PP'l) (VY J9J9J|)19).4 d”b P‘L_?’@ Voo 9 I\l c)‘aw 9 s(NC) (X% AJ.A:u AJL ‘j‘A.C Mj) 9 u.gl.aj] WT L ‘L_;a.m Jald ‘(PC)
=dMeans with different superscripts in the same columns are significantly different (P <0.05).
BW: body weight; FI: feed intake; FCR: feed conversion ratio; RV/TV: right ventricle/total ventricle; PC: positive control (without induction
ascites and fed basal diet); NC: negative control (with induction ascites and fed basal diet); PP-1 and PP-2: indicate the supplementation

propranolol at the rate of 50 and 100 ppm respectively
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Table 3- The effect of different experimental treatments on blood parameters of broiler chickens

i JpS eSSy L

s 15 Orselee) Pomke) e S SeSsles (Q03) Cammgid) (0o y3) by i ﬁﬁosﬁﬁ&

Treatments Gls S (g (= (=) Lym[;j]ocyte Heterophil (%) Lymphocyte
WBC RBC HGB HCT (%) (%) (%)

(x10%l)  (x10%/ul) (g/d)

;g" sels 17.62° 267" 12.80° 32,07 0.79° 0.16" 0.20°

;:‘ sels 19.86° 2,942 16.40° 41.70° 051° 0.38° 0.74°

PJ;Jf'f*’ﬁ Pk O 18,78 2,610 14.00° 36.725 0.81° 0.15° 0.18"

Pf;'m”f Pk 18.87° 2,65 13.91° 33.42¢ 0.80° 0.14° 0.17"

oeilee o il sl 0.55 0.13 0.85 0.26 0.02 0.02 0.03

SEM

Juoo! g 0.01 <0.01 0.01 0.02 <001 <001 <0.01

P-value

Orthogonal contrasts P-value

PP vs. NC 0.01 0.01 0.02 <001 <001 <001 0.02

.(P<0.05) i I sne 33| (l)l> S yiio it By b slaonSilo *0°

9 PP-1) cuspas Jdoilpgn sosl> pligie Voo 900 zobaw g (NC) osd 403is apb (olié w3 9 2@ Caml b ite 18L3 (PC) al ol5é 05, b s 5 ol ol (90 custo sl

=d Means with different superscripts in the same columns are significantly different (P<0.05).
PC: Positive control (without induction ascites and fed basal diet); NC: negative control (with induction ascites and fed basal diet); PP-1 and PP-2:
indicate the supplementation of propranolol at the rate of 50 and 100 ppm respectively.WBC: white blood cell; RBC: red blood cell; HGB: hemoglobin;

HCT: hematocrit.

(PP-2
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Table 4- The effect of different experimental treatments on the serum antioxidant function of broiler chickens

Pl 05l lgeas wpaSThge 55 akSs 55 Jeagil) VLIS a3l 68 oglle
o lecs Gidshes 0921 (rdles 0 a2) Gidishes o Gdishen 52 gosil)
Treatments GPx SOD CAT MDA

(U/ml) (U/ml) nmol/min/ml (n mol/ml)

e aall 8328.0° 364.7° 81.80P 11.87¢
PC
e 2ol 646.9¢ 322.5° 75.60° 18.212
NC
Jelsilnen o5 ke O 905.9¢ 327.9° 97.8 16.72b
PP-1
Jlasn ooV 2334.8 457.22 97.5° 14.64°
PP-2
oeiles 3 bl (sl 96.2 3.32 1.09 0.73
SEM
Jbool gl <0.01 <0.01 <0.01 <001
P-value
Orthogonal contrasts P value
PP vs. NC 0.01 0.02 0.01 0.01

(P<0.05) e jls gime BT gl S yitio e By > by (gl Sole 2OC
w54 Jdelnan ol pliac Vor 900 ggbaw 9 (NC)ors 035 b olie 05 9 W cunl L e it aals (PC) al olie 05, b 445 5 Ll cunl (190 st sl
(PP-2 4 PP-1)
ad Means with different superscripts in the same columns are significantly different (P<0.05).
PC: Positive control (without induction ascites and fed basal diet); NC: Negative control (with induction ascites and fed basal diet);
PP-1 and PP-2: indicate the supplementation of Propranolol at the rate of 50 and 100 ppm respectively; GPx: glutathione
peroxidase; SOD: superoxide dismutase; CAT: catalase; MDA: malondialdehyde
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Table 5- The effect of different experimental treatments on the activity of liver enzymes in the serum of broiler chickens

Lo (5 5 22lg) Sl ynsl pgisal (V] (5 53 42lg) 5l yinsl i gisal by ld (3 5 2oly) Sblansd WIS
Treatments ALT (U/L) AST (U/L) ALP (U/L)
Do ald 14.88¢ 10.36° 359.7¢
PC

el 22.66° 55.042 394.6¢
NC

Jnsn pF e 8 20.49° 14.83° 324.8°
PP-1

Josl s o5 ke Vo - 18.18 22.49° 328.10
PP-2

Oeibee 3 bt sl 0.24 353 8.39
SEM

Juo o <0.01 <0.01 <0.01
P-value

Orthogonal contrasts P value

PP vs. NC 0.02 0.01 0.01

(P<0.05) s Jls e SMS] yls S o i Gy > b (gl yuSileo BPC

PP-) ciipa Jdlslngn ool Pl 1o+ 90+ zsbo 5 (NC)ond i by (e )y 5 ) ol b i 10l (PC) sy (2l 5, b 05 5 8] ol (93 e sl

(PP-2,1

=d Means with different superscripts in the same columns are significantly different (P<0.05).

PC: Positive control (without induction ascites and fed basal diet); NC: negative control (with induction ascites and fed basal diet);
PP-1 and PP-2: indicate the supplementation Propranolol at the rate of 50 and 100 ppm respectively; ALT: alanine transaminase;
AST: aspartate transaminase; GGT: GAMMA-GLUTAMYL TRANSFERASE; ALP: alkaline phosphatase.

Sl o gl (il e g anily bbb I A0S (g5,
(Walldorf et al., 2010) 395 .o AST 5 ALT

5 (S 5 dom
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; Fathi et al., Arab et al., 2006) 1L o ,il38l AST
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