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1- Hypoxia

2- Guanidinoacetic acid
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1- National Research Council
4- Nitric oxide 5- Malondialdehyde

2- User friendly feed formulation done again

3- Normal protein diet
6- Thiobarbituric acid reactive substances (TBARS)
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Table 1. Composition of the experimental diets fed to broilersin the starting and growing stages (%)
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1- Right Ventricular Weight Ratio (RV:TV)
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Table 2. Effect of guanidinoacetic acid supplementation of reduced-protein diets on growth performance of broiler

chickens
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1- Insulin-like Growth Factor
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Table 3. Effect of guanidinoacetic acid supplementation of reduced-protein diets on carcass characteristics in broiler
chickens measured at 42 days of age (percentage of live BW)
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Table 4. Effect of guanidinoacetic acid supplementation of reduced-protein diets on blood and serum variables in
broiler chickens measured at 42 days of age
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Table 5. Effect of guanidinoacetic acid supplementation of reduced-protein diets on cumulative ascites mortality in
broiler chickens

PVaue SEM RPD +1g/kg GAA RPD + 0.5 g/lkg GAA RPD NPD SV

ofvs YIvs WY Vo/f YA Yol () coml 31 o35 lals

(P<eT-0) 335 )3 gine OS] (5,1a] B J) il g b 5o eSilen sk s >
Sl SiolgaslyS GAA (559 o5 03 RPD (g Jloy gdaw (59l 0 :NPD

oBon oS Slhows oyl dpeS LF Gl Sy Sgmn b o cul sad asuie (S5 b 4

@ 2y ol 31 o 5 S o halS il oS bl
Caolio (S 5 Wl oo dumwl SitwlgaileS S jobo 4y o)l
Al 495 390 (433 dgmeS S sl

63‘3)..\3 9 M&“

SeuwlgdslsS ol gl Evanik o8 b 1 Bay

Comd & ey 05 Slooyr b (bS5 sladege @l
2 5 g il b & Jolets (555 b slases
UDQ)BI W) .\.b|5> LMI Py drwgl o Lm).o u:’.l
u..azlf G &)5)4& dLmoP ).) J.M.o‘ Mb.&ul;
dloa I e gl et ls deme sk 3l cunl pyiiw
X a culy ooy cows Hials lusT Sy adgh 2o
ol See B Jddra o 0l B s g 9 gl

&l

1. Aftab, U., M. Ashraf and Z. Jiang. 2006. Low protein diets for broilers. World's Poultry Science
Journal, 62: 688-701.

2. Ahmadi, H. and A. Golian. 2011. Response surface and neural network models for performance of
broiler chicks fed diets varying in digestible protein and critical amino acids from 11 to 17 days of
age. Poultry Science, 90: 2085-2096.

3. Aletor, V.A., I.I. Hamid, E. Niess and E. Pfeffer. 2000. Low protein amino acids supplemented dietsin
broiler chickens: Effects on performance, carcass characteristics, whole body composition and
efficiencies of nutrient utilization. Journal of the Science of Food and Agriculture, 80: 547-554.

4. Basoo, H., E. Asadi Khoshoui, M. Fargi, F. Khgai and R.F. Wideman. 2012.
Re-evaluation of arginine requirements for broilers exposed to hypobaric conditions during the 3 to 6
week period. Journa of Poultry Science, 49: 303-307.

5. Behrooj, N., F. Khgjali and H. Hassanpour. 2012. Feeding reduced protein diets to broilers subjected to
hypobaric hypoxia is associated with development of pulmonary hypertension syndrome. British
Poultry Science, 53: 658-664.

6. Berres, J., SL. Vieira, W.A. Dozier, M.E.M. Cortes, R. Barros, E.T. Nogueira and M. Kutschenko.
2010. Broiler responses to reduced-protein diets supplemented with valine, isoleucine, glycine and
glutamic acid. The Journal of Applied Poultry Research, 19: 68-79.

7. Braun, E.J. and K.L. Sweazea. 2008. Glucose regulation in birds. Comparative Biochemistry and
Physiology B, 151: 1-9.

8. Dilger, R.N., K. Bryant-Angeloni, R.L. Payne, A. Lemme and C.M. Parsons. 2013. Dietary guanidino
acetic acid is an efficacious replacement for arginine for young chicks. Poultry Science, 92: 171-177.

9. Fosseti, P., L. Principe and G. Berti. 1980. Use of 3,5-dichloro-2-hydroxybenzene sulfonic acid/4-
aminophenazone chromogenic system in the direct enzymatic assay of uric acid in serum and urine.
Clinical Chemistry, 26: 227-231.

10. Halle, 1., M. Henning and P. Kohler. 2006. Studies of the effects of creatine on performance of laying
hens, on growth and carcass quality of broilers. Landbauforschung Volkenrode, 56: 11-18.

11. Havenstein, G.B., P.R. Ferket and M.A. Qureshi. 2003a. Carcass composition and yield of 1957
\{grlséjs 2001 broilers when fed representative 1957 and 2001 broiler diets. Poultry Science, 82: 1509-

12. Havenstein, G.B., P.R. Ferket and M.A. Qureshi. 2003b. Growth, livability and feed conversion of
%gg(?}\l/gbsgs 2001 broilers when fed representative 1957 and 2001 broiler diets. Poultry Science, 82:

13. Izadinia, M., M. Nobakht, F. Khajali, M. Fargji, F. Zamani, D. Qujeq and I. Karimi. 2010. Pulmonary
hypertension and ascites as affected by dietary protein source in broiler chickens reared in cool
temperature at high altitudes. Animal Feed Science and Technology, 155: 194-200.


http://dx.doi.org/10.29252/rap.7.14.51
http://rap.sanru.ac.ir/article-1-690-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/rap.7.14.51 ]

o: g8y 3)Shas 2 ol 80 g g oS slaey ) Aol Kol go0l68 5l oot

14. Jahanian, R. 2009. Immunological r%?onses as affected by dietary protein and arginine
concentrations in starting broiler chicks. Poultry Science, 88: 1818-1824.

15. Julian, R.J. 1993. Ascitesin poultry Avian Pathology, 22:419-454.

16. Khadi, F. and H.N. Nasiri Moghadam. 2006. Methionine supplementation of low-protein
broilerdiets: Influence upon growth performance and efficiency of protein utilization. International
Journal of Poultry Science, 5: 569-573.

17. Khgai, F. and S. Fahimi. 2010. Influence of dietary fat source and supplementary
o-tocopheryl acetate on pulmonary hypertension and lipid peroxidation in broilers. Journal of Animal
Physiology and Animal Nutrition, 94: 767-772.

18. Khajali, F. and R.F. Wideman. 2010. Dietar?/ arginine: Metabalic, environmental, immunological and
thsoI ogicalinterrelationships. World’s Poultry Science, 66: 751-766.

19. Khajdi, F. and M. Saedi. 2011. The effect of low chloride and high bicarbonate diets on growth,
blood parameters, and pulmonary hypertensive response in broiler chickens reared at high dtitude.
Archiv fur Geflugelkunde, 75: 235-238.

20. Khajdi, F., M. Tahmasebi, H. Hassanpour, M.R. Akbari, D. Qujeg and R.F. Wideman. 2011. Effects
of supplementation of canola meal-based diets with arginine on performance, plasma nitric oxide, and
carcass characteristics of broiler chickens grown at high altitude. Poultry Science, 90: 2287-2294.

21. Khgali, F., H. Basoo and M. Fargji. 2013. Estimation of arginine requirements for male broilers
rown at high atitude from one to twenty-one days of age. Journa of Agricultural Science and
echnology, 15: 911-917.

22. Khgdli, F., M. Heydary Moghaddam and H. Hassanpour. 2014. An L-Arginine supplement improves
broiler hypertensive response and gut function in broiler chickens reared at high atitude. International
Journal of Biometeorology, 58: 11/5-1179.

23. Lucas, A.M. and C. Jamroz. 1961. Atlas of Avian Hematology. Agriculture Monograph 25. USDept.
Agriculture Washington, DC.

24. Machin, M., M.F. Simoyi, K.P. Blemings and H. Klandore. 2004. Increased dietary protein elevates
plasma uric acid and is associated with decreased oxidative stress in rapidly- growing brailers.
Comparative Biochemistry and Physiology Part B, 137: 383-390.

25. Michiels, J.,, L. Maertens, J. Buyse, A. Lemme, M. Rademacher, N.A. Dierick and S. DeSmet. 2012.
Supplementation of guanidinoacetic acid to broiler diets: Effects on performance, carcass
characteristics, meat quality and energy metabolism. Poultry Science, 91: 402-412.

26. Nair, V. and G.A. Turner. 1984. The thiobarbituric acid test for lipid peroxidation: structure of the
adduct with malondialdehyde. Lipids, 19: 804-805.

27. Namroud, N.F., M. Shivazad and M. Zaghari. 2008. Effects of fortifying low crude protein diet with
crystalline amino acids on performance, blood ammonia level, and excreta characteristics of broiler
chicks. Poultry Science, 87: 2250-2258.

28. NRl%(S 1994. Nutrient requirements of poultry.Sth edn., National academy  press,Washington, USA,
pp:1/6.

29. Rama Rao, S.V., M.V.L.N. Raju, A.K. Panda, N.S. Poonam, O.K. Moorthy, S.T. Rilatha and G.
Shayam Sunder. 2011. Performance, carcass variables and immune responses in commercial broiler
chicks fed graded concentrations of threonine in diet containing sub-optimal levels of protein. Animal
Feed Science and Technology, 169: 218-223.

30. Ringel, J., A. Lemme and L.F. Araujo. 2008a. The effect of supplemental guanidinoacetic acid in
Brazilian type broiler diets at summer conditions. Poultry Science, 87: 154.

31. Ringd, J, A. Lemme, M.S. Redshaw and K. Damme. 2008b. The effects of supplemental
guanidinoacetic acid as a precursor of creatine in vegetable broiler diets on performance and carcass
parameters. Poultry Science, 87: 72.

32. Ruiz-Feria, C.A. 2009. Concurrent supplementation of arginine, vitamin E and vitamin C improve
cardiopulmonary performance in broiler chickens. Poultry Science, 88: 526-535. ] _

33. Saki, A.A., M. Haghighat and F. Khajali. 2013. Supplemental arginine administered in ovo or in the
feed reduces the susceptibility of broilers to pulmonary hypertension syndrome. British Poultry
Science, 54: 575-580.

34. SAS Institute. 2005. SASUser’s Guide: Statistics. Version 9.1 edition. SAS .Institute Inc., Cary, NC.

35. Vasdev, S. and J. Stuckless, 2010. Antihy pertensive effects of dietary protein and its mechanism.
International Journal of Angiology, 19: 7-20.

36. Wideman, R.F., Y.K. Kirby, M. Ismail, W.G. Bottje, R.W. Moore and R.C. Vardeman. 1995.
Supplemental L-arginine attenuates pulmonary hypertension syndrome (ascites) in broilers. Poultry
Science, 74: 323-330.

37. Wideman, R.F., Y .K. Kirby, M. Forman, C.D. Taket, N.E. Marson and R.W. Mcnew. 1996.
Cardiopulmonary function during acute unilateral occlusion of pulmonary artery in broilers fed diets
containing normal or high levels of arginine-HCI. Poultry Science, 75: 1587-1602.

38. Wideman, R.F., D.D. Rhoads, G.F. Erf and N.B. Anthony. 2013. Pulmonary arterial hypertension
(ascites syndrome) in broilers: A review. Poultry Science, 92: 64-83.

39 Widyaratne, G.P. and M.D. Drew. 2011. Effects of protein level and digestibility on the growth and
carcass characteristics of broiler chickens. Poultry Science, 90: 595-603.

40. Wu, L.Y., Y.J. Fang and X.Y. Guo. 2011. Dietary L-arginine supplementation beneficially regulates
body fat deposition of meat type ducks. British Poultry Science, 52: 221-226.

41. Zhang, JW., D.W. Chen, B. Yu and Y.M. Wang. 2011. Effect of dietary energy source on deposition
and fatty acid synthesis in the liver of the laying hen. British Poultry Science, 52: 704-710.


http://dx.doi.org/10.29252/rap.7.14.51
http://rap.sanru.ac.ir/article-1-690-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/rap.7.14.51 ]

Research on Animal Production Vol. 7, No. 14, Autumn and WiInter 2016 ..........cccocoereienreneiensisieiesesisssesseesssssesesses s s ssssessssns s seess DL

Effects of Guanidinoacetic Acid in L ow Protein Diet on Growth Performanceand the
I ncidenceof Ascitesin Broiler Chickens

Mohammad Reza Sharifi', Fariborz K hajali, Behnam Ahmadi Jonaghani®,
Hossien Hassan Pour* and Abdolrasoul Safarpour?®

1- PhD. Student, Shahrekord University (Corresponding author: marifi.mohammadr@e?(mail.com)
2, 3, 4 and 5- Professor, PhD. Student, Associate Professor and Head of Laboratory, Shahrekord University

Received: August 6, 2014 Accepted: February 1, 2015

Abstract

Considering the role of arginine in the prevention of ascites and the possibility of replacing this
amino acid with Guanidinoacetic acid (GAA), in present study, the effects of different levels of
GAA (0.5 and 1 g/kg diet) supplementation in low-protein diets on growth performance and ascites
incidence in broiler chickens were investigated. Therefore, a total of 208 male broilers (Ross 308)
were used in completely randomize design with four treatment with four replicate in each treatment.
The chicks were reared on the floor up to 42 day. Treatments consisted of a hormal-protein diet
(NPD) according to the National Research Council (1994) and a reduced-protein diet (RPD) with
reduced 30 g/kg of crude protein relative to the NPD. Two reduced-protein diets with similar RPD
that supplementing with 0.5 and 1 g/kg GAA were also prepared. Results show that levels of protein
and GAA supplementation had no significant effect on growth performance and breast and thigh
percentage. The relative weight of liver, heart, and right ventricular weight ratio (RV: TV)
significantly (P<0.05) increased in the group fed by RPD. Supplementation GAA significantly
(P<0.05) decreased the proportions of the liver so that these treatments had no significant difference
with the NPD group. Feeding RPD caused a significant decrease in plasma nitric oxide (NO) and
uric acid (UA) concentrations and significant increase in malondialdehyde (MDA) and heterophils
to lymphocyte ratio. In this situation, the addition of GAA caused restored these parameters to
levels similar to NPD. The results showed that addition of GAA to low protein diets had a
significant effect on the prevention of ascites. In general, these results confirmed the positive impact
of GAA in preventing the occurrence of hypertrophy on the right ventricle and pulmonary
hypertension syndrome in broilers.
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