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(%)

o 045  0.36 0.3
Methionine (%)

O tOSsfe  ggn 07 0.62
Met+Sys (%)

G252 123 104 088
Lysine (%)

o3l 14 118 1.03
Arginine (%)

pastes 0211 0212  0.213
Na (%)
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1-Provided per kilogram Vit. Premix: Vit A 3600
KIU, Vit D3 800 KIU, Vit E 7.2 KIU, Vit B1 720
mg, Vit B2 2640 mg, pantothenic acid 4000 mg,
nicotinic acid 12000 mg, Vit B6 1200 mg, Folic acid

400 mg, Vit B12 6 mg, Vit K3 800mg, biotin 40 mg,
choline chloride 100 mg and antioxidant 40 gr.
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2- Provided per kilogram Min. Premix without Zinc:

40 gr manganese as sulfated, 50 gr Iron as sulfated, 10
gr copper as sulfated, 400 mg lodine, 80 mg Selenium.
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Tablel-Feed ingredients and composition of
experimental diets
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Feed ingredient ~ Starter Grower Finisher
(%) 1-21d  22-42d  43-49d

=2 5485 6543 7222
corn
Lo o
TS 3801 2951  24.22
Soybean meal
AleS 08 317 146 039
Plant oil
olind auul oo
Dicalcium 1.47 1.09 0.84
phosphate
e e 13 135 126
Oyster shell
= 05 05 0.5
Salt
AN

e S 025 025 025
Mineral premix*
Y o. -

ety S 025 025 0.25
Vitamin premix?
ool -HCI

. 0.08 0.1 0.05
Lysine-HCI
osiste DL 012  0.06 0.02

DL-Methionine

s oliand S 3

Chemical
composition

o gl (555
Met. Energy 2095 2995 2995

(Kcal/Kg)

Pl oo 2156 1875  17.01
CP (%)

(BN
= eos 524 408 3.28
Ether Extract (%)

Lo
F o 386 35 3.32
Crude fiber (%)

N 0.9 0.85 0.74
Ca (%)

oo LBLiud 042 0.35 0.29
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Table2- Effects of treatments on body weight gain and feed intake (gr/day/bird) of broiler chickens

bl sleas S Shss dras

O 008 ol 8!

Experimental Feed intake (g/bird/day) Body weight growth (g/bird/day)
groups 121d 22:35d  36-49d 121d 2235d  36-49d 1-49d Wefghc} ©
aald
53.34° 1196°  200.87° 116.332 47,552 54,26 ¢ 7459 57.73° 2971.312
Control
R 37.71° 117.12%  156.74° 97.66 ¢ 34.26" 7530%  7477°  59.46° 3046.57
Feed restriction
o giae 05 S
OS85+ (Soss 38.46° 11324  18261%  103.01° 3297° 56.81°  8838°  5607%®  1869.60°
Feed restriction +
Levothyroxine
+Shsd cnagans 858
Judleie 37.84° 110.7°  185.78° 103.56° 32.46° 66.41° 60.18 ¢ 53.62° 2678.43°
Feed restriction+
Methimazole
SEM 0.466  2.437 8.428 1.115 0.723 2.187 1.763 1.087 55.028
P-value <0.0001 0.017 0.035 <0.0001 <0.0001 0.005 0.0036 0.027 0.0074
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Means within same column with different letters differ significantly (P<0.05).
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Table3. Effects of treatments on Feed Conversion Rate (FCR) and European Productivity Efficiency Factor
(EPEF) of broiler chickens

bl sleas S Shsa Jias e Mortality hool s eadl peala
Experimental FCR Rate EPEF
groups 121d  22-35d  36-49d  1-49d (%) 121d  135d  1-49d
aals
1.12 2.21¢ 280 2.01¢ 0.2 390.0° 281.67° 240.88°
Control
Ssh Spasias 11 155 200°  164° 0.13 316.67° 36201°  342.39°
Feed restriction
Sud gdas 858
+Shsa
. 1.14 1.94 ¢ 2212  1.83°b 0.12 296.72° 263.76°  278.53°
O 9535 991
Feed restriction +
Levothyroxine
S0 gm0 5 S
Jsdlegte +(Shsa 1.16 1.71° 2.73b 1930 0.11 278620 297.27b 24879t
Feed restriction+
Methimazole
SEM 0.026 0.046 0.101 0.031 0.08 12.694 10.271 10.21
P-value 0.371 <0.0001 0.002 0.0002 0.19 0.0012 0.007 0.0004

O T N s IS LIS E Rt PRI E) LN R+ M PV R NV SERRE -EN | P AN
Means within same column with different letters differ significantly (P<0.05).
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Table 4- Effects of treatments on percentage of carcass components, blood parameters and ascites index of
broiler chickens at 49d

(T ¢ sy G O S G ooy olSL e Solea -
b)) slgas S . . IV
Experimental groups Carcass Breast Thigh Liver Abdomen. Pancreas Hematocrit -
P (%) (%) (%) (%) Fat(%) (%) (%) Ascites

Index
L
- 7204 3319 26.2 2'b16 3.86 0.23 33.4 0.2302

Control

168 o
SSoss Sepias 745 3306 2663 °0° 283 0.26 3267 0228
Feed restriction
+Sosa Cusgans 8y S

DS 55855 753 3334 2503 >0 33 0.27 3457 02321
Feed restriction +
Levothyroxine
+Shsa cuagaas 55 S

Jsobeie 7203 3312 251 3'?9 3.4 0.29 34.2 0.2215
Feed restriction+

Methimazole

SEM 0.699 0.835 0.447 0.121 0.18 0.009 0.6 0.021

P-value 0.357 0.919 0.516 0.009 0.31 0.331 0.43 0.102

.m‘-.!w..h.a‘)do c‘aa.u‘)d‘)‘dwaum‘ﬁgub&hﬁjdhéhdﬁj
Means within the same column with different letters differ significantly (P<0.05)
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Table 5- Effects of treatments on thyroid hormones and hepatic enzymes in blood serum of broiler chicks at d

ol Slgms 5 SS9y Sigeyen xS slowrl
i Triiodothyronine  Tetraiodothyronine AST ALT ALP
Experimental groups (ng/ml) (ng/ml) (u/l) (u/l) (urry
L
- 1352 7.93 be 263.4 2.16 7473.2
Control
1y ea Cus
sSosh Seosae 1.42° 9.69 " 254.8 226 71914
Feed restriction
+Shss cnagans sy S
eS8 58] 1482 19.742 297.0 2.58 7575.4
Feed restriction +
Levothyroxine
S usans 05 K
Juole e 0.74° 5.18°¢ 259.9 2.32 7251.6
Feed restriction+
Methimazole
SEM 0.22 0.77 5.436 0.736 96.49
P-value <0.0001 <0.0001 0.075 0.277 0.489

il oo wum 50 0l Ho Ll Sae SLIEA) L G gl 8 o AliAe AMe wga
Means within the same column with different letters differ significantly (P<0.05).
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Introduction: Rearing length of broiler chickens has been substantially decreased and concurrently
growth performance has been increased (Hulet, 2007). Prevalence of some certain metabolic
disorders such as ascites is occurred in association with high growth rate (Julian, 2005) and increased
Oxygen demand for metabolism (Wideman et al, 1996).

It seems that decreasing in feed offering induces higher relative growth rate in internal body parts
such as heart, liver and etc. (Boostani et al, 2010) that can be effective in prevention of metabolic
disorders. In general, feed restriction included of quantitative and qualitative restrictions, in which
quantitative is related to limit the amount of daily feed offered to the birds, whereas qualitative
restriction is related to dietary nutrient dilution (Zubair and Leeson, 1996). Therefore, compensatory
gain after feed restriction may have positive effects on feed efficiency and cause more economic
benefits (Plavnik and Hurwitz, 1990). In a previous experiment using various methods and different
levels of feed restriction, it was indicated that every other day feed restriction from 9 to 18 days of
age resulted in higher commercial efficiency and productivity (Karimi and Nemati, 2018). In another
study by Maleki et al (2018), ascites was induced by thyroxin administration after light feed restriction
period. Thyroxin consumption resulted to lower feed intake and body weight because of catabolic
effects of thyroxin. While, there are some studies showed positive effects of thyroxin on cell
differentiation and finally body growth, which are controversial with the study of Maleki et al (2018).
On the other hand, what results can be expected by administering of Methimazole instead of thyroxin?
It is expected that lower body metabolism by the use of Methimazole versus catabolic effects of
thyroxin, induces higher growth with no metabolic disorders because of lower metabolic rate and
oxygen demands and lower pressure on internal body organs. Therefore, this study was conducted to
determine the effects of hyper- and hypothyroidism on compensatory growth, productivity traits and
blood parameters in broiler chickens.

Materials and methods: Total number of 640 one-day old boiler chicks were used based on a
completely randomized design and allocated to 4 experimental groups with 4 replicates per each
group. Experimental groups included: 1) control group with no feed restriction (con), 2) every other
day feed restriction from 8 to 21 d (FR), 3) resemble to group 2 followed by Levothyroxin
administration (FRiev), 4) resemble to group 2 followed by Methimazole administration (FRmmi).
Feed consumption, body weight, FCR (feed conversion rate) and EPF (European productivity factor)
were calculated at the end of every rearing phase (starter: 1-21 days of age (d), grower: 22-35 d,
finisher: 36-49 d). Blood sampling and sacrificing (three birds per each replicate) were carried out at
day 49 of experiment. Carcass segments and blood factors included T3 (Triiodothyronine), T4
(thyroxine), Alkaline phosphatase (ALP), aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and hematocrit were evaluated. In order to determine the ascites index, as
an indicator of cardiac function and hypertrophy index, ascites index was calculated by the cardiac
right ventricular mass ratio to the cardiac left ventricular and ventricular septum mass (Maleki et al,
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2018). All data were analyzed based on a completely randomized design by proc GLM of SAS
software (version 9.1) and means were compared by Duncan multiple range test.

Results and discussion: Statistical analysis of d 21 of experiment declared higher feed intake (FI)
and body weight (BW) in CON versus FR group because of lower feed offering, but there was no
significant difference in FCR parameter among experimental groups. In grower phase, body weight
gain was higher in experimental groups (except for FRLev) than control group. There were substantial
differences among experimental groups in FCR, in this regard the best FCR was observed in FR
group. The lowest feed consumption was observed in group FRLev (group FRmmi) in total. Group FR
significantly had lower FI and feed conversion ratio (FCR) and higher European Productivity
Efficiency factor (EPEF) than other experimental groups (P<0.05). T4 administration after feed
restriction period induced lower FI and FCR than CON (P<0.05), but MMI administration had no
substantial effects on commercial traits and finally led to lower BW versus CON at d 49 (P>0.05).
Induction of hyper and hypo thyroidism led to higher relative weight of liver versus CON (P<0.05).
There was higher T4 in hyperthyroidism and lower T3 in hypothyroidism groups at d 49, respectively.
There were no significant differences among experimental groups in AST, ALT, ALP, hematocrit,
and ascites index at 49 days (P>0.05).

Conclusion: It seems every other day feed restriction, from d 8 to 21, without following thyroid
manipulation led to productivity improvement without negative effects on carcass properties.

Keywords: Ascites index, Compensatory growth, Feed restriction, Hyperthyroidism, Hypothyroidism



