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			Abstract | The current study was carried out to investigate the in-ovo effect of L-arginine on gross anatomy of tibial bone, alkaline phosphatase enzyme and growth parameters in Japanese quail (Coturnix japonica). For in-ovo inoculation, the eggs (n = 480) were equally divided into four groups (Group I: Control, 0% L-arginine; Group II: 1% L-arginine (1 g / 100 ml); Group III: 2% L-arginine (2 g / 100 ml), and Group IV: 3% L-arginine, (3 g / 100 ml)). After hatching, the chicks of all the groups were reared on the basal diet for four weeks. Gross anatomy of tibial bone in terms of bone weight, bone length, medullary canal diameter, diaphysis, and tibio-tarsal index as well as growth performance was statistically (p<0.05) higher in 3% L-arginine in-ovo inoculated group as compared to control. Alkaline phosphatase levels were also significantly (p<0.05) better with 3% L-arginine in-ovo inoculation as compared to control. In conclusion, 3% L-arginine in-ovo inoculation improves morphometry of tibial bone, alkaline phosphatase levels and growth performance in Japanese quail birds.
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			Introduction

			 

			Delayed feeding just after hatching caused stunted growth, weight loss, and utilization of body reserves from the muscles, leads to poor final growth of the birds (Kornasio et al., 2011). Embryonic feeding via in-ovo and feed offering just after hatching can improve the gut development, immune system, carcass quality, epigenetic and growth of the birds (Noy et al., 2010). In-ovo injection of commercially available diluents containing (Copper, Manganese and Zinc) has potential to significantly improve the bone mineralization in broilers (Oliveira et al., 2015). 

			Arginine is the limiting type of amino acids, having potential to activate the hormonal reactions in the body and act as a cell signaling molecule for the growth (Caroll et al., 2016). In-ovo inoculation of L-arginine significantly improved mineralization of bone and progress of growth in broilers (Sanami et al., 2014). In-ovo feeding of arginine significantly enhanced the gut hormones and jejunum absorptive capacity which improved the growth performance in broilers (Gao et al., 2017). Administration of amino acids via in-ovo in the breeder groups significantly improved the hatching percentage and weight of chicks at the time of hatching (Ohta et al., 1999).  In-ovo inoculation of folic acid during the incubation period significantly improved the metabolism of foliate, growth performance and epigenetic of immune genes (Li et al., 2016). Many studies are available on the in-ovo effects of amino acids and arginine in broilers, however there is scarcity of information on the in-ovo effects of arginine in quails. In-ovo technique is the emerging technology which meets the high demand of growing embryo during incubation period and can improve the quality of meat (Luqman et al., 2019). In-ovo administration of lysine amino acid can improve the immunity and histo-morphometry of thigh muscles (Luqman et al., 2020). Thus, the current study was designed with the objectives to study the in-ovo effects of L-arginine on the growth parameters and the morphometric characteristics of bone development in Japanese quails.

			 

			Material and Methods

			 

			Eggs Inoculation

			All the fresh quail eggs were obtained from one breeder group, laid within 24 hour. A total number of 480 eggs were selected for in-ovo treatment. Group-I was serve as control (0% arginine), Group-II was given 1% L-arginine (1 g L-arginine/100 ml sterile distilled water), and Group-III was given 2% L-arginine (2 g L-arginine/100 ml sterile distilled water), Group-IV was given 3% L-arginine (3g L-arginine/100 ml sterile distilled water). By using an egg borer/egg driller a hole was made and 0.5 milliliter (ml) of the L-arginine solution was injected by 27-gauge needle of about 0.5 inch (15mm) depth into the air cell of each egg. Pyodine antiseptic was used to disinfect administered site pre and post injection, the hole was air tightly closed with hot liquid paraffin, and eggs were shifted to incubator for hatching. 

			 

			Performance of Birds

			Out of four eighty eggs, 240 chicks came out with 50% hatchability after completing 17th day of incubation. All the chicks were active and healthy. Before the shifting of birds to the shed, it was cleaned and fumigated. The birds were weighed and divided into four groups, 60 birds in each group. Birds were reared at experimental sheds at Avian Research and Training (ART) center, UVAS, Lahore. The experimental shed was cleaned and sterilized. The birds were maintained in sheds under standard conditions and feed intake and weight gain was evaluated on weekly basis that used to calculate FCR (feed conversion rate). At the end of experiment on 28th day, four birds per replicate were selected for slaughtering. A 2 ml blood was collected from each bird into the test tube without anticoagulant at the time of slaughtering for serum alkaline phosphatase (ALP) determination by using 23 gauge needles. These samples were send to University Diagnostic Laboratory where those were investigated according to procedures of Walter and Schutt (1974). All the experimental procedures including slaughtering of birds were done according to ethical guidelines of Ethical Review Committee of University.

			 

			Morphometric Characteristics of Bone
For bone analysis, tibia bone of birds were separated, boiled in water for ten minutes at 100 °C and then air-dried at room temperature. Weight of tibiae bones was measured by using digital weight balance and length of bones was measured with digital Vernier caliper. Outside diaphysis diameter of tibia bone was measured at the mid-point. The tibia bone medullary canal diameter (MCD) was measured by breaking the bone at mid-point and thickness of bony wall was measured by using digital Vernier caliper. Bone Tibiotarsal index was calculated by the following formula
[( diaphysis diameter- medullary canal diameter)/ diaphysis dia]100.

			 

			Statistical Analysis 

			Statistical analyses were carried out with SPSS (Version 20). One way-ANOVA was used to analyze the data and results were presented as mean ± SEM. Tukey’s test was used to compare the group differences and were considered significant at P<0.05.

			 

			Results

			 

			The data on the effect of L-arginine on the morphometry of tibial bone, feed conversion ratio, feed efficiency and alkaline phosphatase of in-ovo treated groups and control group of Japanese quail is given in Table 1 and 2. Overall, gross anatomy of tibial bone in terms of bone weight, bone length, medullary canal diameter, diaphysis, and tibio-tarsal index showed highly significant improvement (P < 0.000) with 3% L-arginine in-ovo inoculation as compared to control (Table 1). Growth performance in terms of feed conversion ratio was evaluated and results showed significant improvement in L-arginine inoculated groups as compared to control group (Table 2). Alkaline phosphatase (ALP) levels were also significantly greater (P<0.000) with 3% L-arginine in-ovo inoculated group as compared to control (Table 2).

			 

			Discussion

			 

			L-arginine (20 and 40 mg) were reported to enhance the bone mineralization by increasing activity of the alkaline phosphatase (ALP) on phosphorous and copper minerals of tibia bone leads to growth performance in broilers (Sanami et al., 2014). Arginine is the potent stimulator of creatine, urea and nitric oxide which are cell signaling molecules. They activate the mTOR (mammalian target of rapamycin) pathways and involve in protein synthesis (Ham et al., 2014). Cell signaling pathways like mTOR 

			Table 1: Effect of L-arginine on the morphometry of tibial bone in in-ovo treated groups and control group of Japanese quail.

			
				
					
					
					
					
					
					
				
				
					
							Parameters
							Control
							1% Arginine
							2% Arginine
							3% Arginine
							P- Value
					

					
							
							Bone weight (mg) 

						
							
							541.30±1.51c

						
							
							573.10±1.47b

						
							
							579.80±0.67a

						
							
							583.30±0.94a

						
							
							0.000

						
					

					
							
							Bone length (mm) 

						
							
							48.00±0.29c

						
							
							54.00±0.47b

						
							
							56.20±0.61a

						
							
							58.00±0.71a

						
							
							0.000

						
					

					
							
							Medullary canal diameter (mm)

						
							
							1.26±0.002d

						
							
							1.31±0.003c

						
							
							1.33±0.005b

						
							
							1.37±0.004a

						
							
							0.000

						
					

					
							
							Diaphysis diameter (mm) 

						
							
							2.22±0.004d

						
							
							2.31±0.002c

						
							
							2.33±0.005b

						
							
							2.35±0.004a

						
							
							0.000

						
					

					
							
							Tibio-tarsal Index 

						
							
							41.30±0.30b

						
							
							41.30±0.26b

						
							
							41.70±0.30b

						
							
							43.60±0.37a

						
							
							0.000

						
					

				
			

			

			a–d Within the same row, different superscripts indicate significantly different means (P<0.05); Values represent the Mean ± SEM 

			 

			Table 2: Effect of L-arginine on the alkaline phosphatase (ALP) and performance parameters in in-ovo treated groups and control group of Japanese quail.

			
				
					
					
					
					
					
					
				
				
					
							Parameters
							Control
							1% Arginine
							2% Arginine
							3% Arginine
							P- Value
					

					
							
							ALP (IU/L)

						
							
							749±2.36d

						
							
							761±1.45c

						
							
							788±1.85b

						
							
							807±1.19a

						
							
							0.000

						
					

					
							
							Average feed conversion rate (FCR) of 4th week

						
							
							2.66±0.01a

						
							
							2.46±0.01b

						
							
							2.27±0.008c

						
							
							1.86±0.07d

						
							
							0.000

						
					

				
			

			

			a–d Within the same row, different superscripts indicate significantly different means (P<0.05); Values represent the Mean ± SEM

			 

			activated by injecting arginine in the developing embryo of human and pig which enhanced the viability of embryo (Kong et al., 2012). Delay feeding led to stunted growth resulted due to under development of gut and damage to enterocytes reported in turkeys (Potturi et al., 2005). In-ovo injection of hormones of growth enhanced the growth performance in meat birds (Kocamis et al., 1999). In-ovo

			feeding can activate the Satellite cell in ducks which significantly improved the diameter of muscle fiber, cross sectional area and ultimately the growth performance (Liu et al., 2012). Immune system of birds plays a vital role in providing the protection against the feed antigens especially in new born chicks, which have low immunity. In-ovo feeding of threonine accelerates the synthesis of immunoglobulins and mucin2 gene expression (Kermanshahi et al., 2017). Significant increase in the development of intestine and its functional capacity was observed by injecting zinc and methionine at the 17th day of incubation (Tako et al., 2005). Vitamins are the cofactors for many metabolic reactions in body, which is investigated by providing Vitamin-A and Vitamin-C via in-ovo (Bhanja et al., 2007). Significant effect on development of muscles and their growth was observed by feeding arginine in the feed (Fernandes et al., 2009). Relative weight of visceral organs like, proventriculus, gizzards, small intestine and liver was reported higher in those birds which are inoculated with carbohydrates (Bhanja et al., 2008). Significant improve in the immune system was investigated by injecting Vitamin-E during the incubation period (Gore and Qureshi, 1997). It is observed that development of intestinal mucosa and goblet cells occur in late stage of incubation and just after hatching, so injection of carbohydrates at that time may cause significant changes in them (Smirnov et al., 2006). Hatchability percentage and carcass quality can be improved by L-carnitine inoculation in the broiler eggs, this also affect the carcass yield and quality (Keralapurath et al., 2010). In-ovo inoculation affects the quality genes which cause increase in the growth performance (Liu et al., 2012). Availability of limiting nutrients in the fast growing strains of broiler can cause increase in the mortality rates, poor nutritional status at the time of birth which leads to decrease the final body weight of the birds (Ebrahimi et al., 2017). For the best results of hatching time of inoculation should be considered critically (Salahi et al., 2011). Virus and other pathogens can be deactivated by preserving the tissue sample in formalin for 24 hour which is necessary for the preparation of decontaminated tissue for histo-morphometry (Luqman et al., 2020). Significant improvement in the hatchlings was observed after the inoculation of amino acids in the yolk (Ohta and Kidd, 2001). Changes in the morphology of intestine mucosa studied up to 12 days of age after post hatch, but most observed changes in the enterocytes observed within 24 hour after hatch (Geyra et al., 2001). Developments of gut and gut associated lymphoid tissue are combined effect due to delayed in the feeding after post hatch (Shira and Friedman, 2005). Injecting the amino acid like arginine influences growing embryo, and improves the post-hatch production performance. It can also be concluded that weight loss during the transportation was due to stress; this can be overcome by the provision of arginine during embryonic development. Broiler farm economy index and broiler feed price ratio were best in those groups fed in-ovo (Nayak et al., 2016).

			 

			Conclusion

			 

			This study concludes that 3% L-arginine in-ovo inoculation improves the growth performance, tibia growth and alkaline phosphatase levels in Japanese quail birds compared to the control. This technique overcomes pre- and post-hatchability nutrient and energy requirements and has greater potential in poultry industry. 

			 

			acknowledgements

			 

			We want to acknowledge all the co-authors for their kind help.

			 

			Conflict of Interest

			 

			There exists no conflict of interest among the authors for consideration and publication of this manuscript.

			 

			authors contribution

			 

			Zubair Luqman, Saima Masood, Sajid Hameed, Hafsa Zaneb: Experimental Trial and Revision. Rana Waseem Akhtar, Syed Aftab Hussain Shah, Naveed Hussain, Sadaf Aslam, Nasir Iqbal: Formatting, Setting and Revision.

			 

			References 	

			 

			
					•	Bhanja S, Mandal A, Agarwal S, Majumdar S, Bhattacharyya A (2007). Effect of in ovo injection of vitamins on the chick weight and post-hatch growth performance in broiler chickens. In: World Poultry Science Association, Proceedings of the 16th European Symposium on Poultry Nutrition, France.

					•	Bhanja SK, Mandal AB, Agarwal SK, Majumdar S (2008). Effect of in ovo glucose injection on the post-hatch growth, digestive organ development and blood biochemical profiles in broiler chickens. Indian J. Anim. Sci. 78:869–872.

					•	Carroll B, Maetzel D, Maddocks OD, Otten G, Ratcliff M, Smith GR, Dunlop EA, Passos JF, Davies OR, Jaenisch R (2016). Control of TSC2-Rheb signaling axis by arginine regulates mTORC1 activity. Elife 5. e11058. https://doi.org/10.7554/eLife.11058

					•	Ebrahimi M, Janmohammadi H, Daghigh Kia H, Moghaddam G, Rajabi Z, Rafat SA, Javanmard A (2017). The effect of L-lysine in ovo feeding on body weight characteristics and small intestine morphology in a day-old Ross broiler chicks. Rev. Méd. Vét. 168 116-124.

					•	Fernandes J, Murakami A, Martins E, Sakamoto M, Garcia E (2009). Effect of arginine on the development of the pectoralis muscle and the diameter and the protein: deoxyribonucleic acid rate of its skeletal myofibers in broilers. Poult. Sci. 88: 1399-1406. https://doi.org/10.3382/ps.2008-00214

					•	Gao T, Zhao M, Zhang L, Li J, Yu L, Lv P, Gao F, Zhou G (2017). Effect of in-ovo feeding of L-arginine on the hatchability, growth performance, gastrointestinal hormones, and jejunal digestive and absorptive capacity of posthatch broilers. Anim. Sci. J.  95: 3079-3092. https://doi.org/10.2527/jas.2016.0465

					•	Geyra A, Uni Z, Sklan D (2001). Enterocyte dynamics and mucosal development in the posthatch chick. Poult. Sci. 80: 776-782. https://doi.org/10.1093/ps/80.6.776

					•	Gore A, Qureshi M (1997). Enhancement of humoral and cellular immunity by vitamin E after embryonic exposure. Poult. Sci. 76: 984-991. https://doi.org/10.1093/ps/76.7.984

					•	Ham DJ, Caldow MK, Lynch GS, Koopman R (2014). Arginine protects muscle cells from wasting in vitro in an mTORC1-dependent and NO-independent manner. Amino Acids. 46: 2643-2652. https://doi.org/10.1007/s00726-014-1815-y

					•	Keralapurath M, Corzo A, Pulikanti R, Zhai W, Peebles E (2010). Effects of in ovo injection of L-carnitine on hatchability and subsequent broiler performance and slaughter yield. Poult Sci. 89: 1497-1501. https://doi.org/10.3382/ps.2009-00551

					•	Kermanshahi H, Golian A, Khodambashi Emami N, Daneshmand A, Ghofrani Tabari D, Ibrahim SA (2017). Effects of in ovo injection of threonine on hatchability, intestinal morphology, and somatic attributes in Japanese quail (Coturnix japonica). J. Appl. Anim. Res. 45: 437-441. https://doi.org/10.1080/09712119.2016.1206902

					•	Kocamis H, Yeni Y, Kirkpatrick-Keller D, Killefer J (1999). Postnatal growth of broilers in response to in-ovo administration of chicken growth hormone. Poult. Sci. J. 78: 1219-1226. https://doi.org/10.1093/ps/78.8.1219

					•	Kong X, Tan B, Yin Y, Gao H, Li X, Jaeger LA, Bazer FW, Wu G (2012). L-Arginine stimulates the mTOR signaling pathway and protein synthesis in porcine trophectoderm cells. J. Nutr. Biochem. 23: 1178-1183. https://doi.org/10.1016/j.jnutbio.2011.06.012

					•	Kornasio R, Halevy O, Kedar O, Uni Z (2011). Effect of in-ovo feeding and its interaction with timing of first feed on glycogen reserves, muscle growth, and body weight. Poult. Sci. J. 90: 1467-1477. https://doi.org/10.3382/ps.2010-01080

					•	Li S, Zhi L, Liu Y, Shen J, Liu L, Yao J, Yang X (2016). Effect of in-ovo feeding of folic acid on the folate metabolism, immune function and epigenetic modification of immune effector molecules of broiler. Br. J. Nutr. 115: 411-421. https://doi.org/10.1017/S0007114515004511

					•	Liu HH, Wang JW, Zhang RP, Chen X, Yu HY, Jin HB, Li L, Han CC, Xu F, Kang B (2012). In-ovo feeding of IGF‐1 to ducks influences neonatal skeletal muscle hypertrophy and muscle mass growth upon satellite cell activation. J. Cell. Physiol. 227: 1465-1475. https://doi.org/10.1002/jcp.22862

					•	Luqman Z, Ali HM, Zahra N, Ullah H, Sadeeq M, Zeeshan M, Khan AH, Fahad M, Khan MK, Shah MA, Zeeshan M, Hadi SA (2020). In-ovo effects of Lysine amino acid on the histo-morphometry of thigh muscles, cecal tonsils and pH in Japanese quail. Pak. Euro. J. Med. Life Sci. 3: 1-5. https://doi.org/10.1002/ca.23636

					•	Luqman Z, Iqbal N, Ali HM,  Mustafa Z,  Sikandar A, Kausar R (2020). Disinfection of corona virus in histopathology laboratories. Clin. Anat. 1–2. https://doi.org/10.1002/ca.23636.

					•	Luqman Z, Masood S, Zaneb H, Majeed KA, Hameed S, Ikram U, Hadi SA, Haroon W, Zeeshan M, Farhab M, Gulzar S, Ashraf S, Rehman HF, Altaf M, Ali HM, Khan I, Rehman A (2019). Effect of in ovo inoculation on Productive Performances and Histo-physiological Traits in Commercial Birds. IJSER. 10: 1664-1673. 

					•	Nayak N, Rajini RA, Ezhilvalavan S, Sahu AR, Kirubaharan JJ (2016). Influence of In-ovo Arginine Feeding on Post-hatch Growth Performance and Economics of Broilers. J. Anim. Res. 6: 585. https://doi.org/10.5958/2277-940X.2016.00067.X

					•	Noy Y, Uni Z (2010). Early nutritional strategies. World Poult. Sci. J. 66: 639-646. https://doi.org/10.1017/S0043933910000620

					•	Ohta Y, Kidd M (2001). Optimum site for in ovo amino acid injection in broiler breeder eggs. Poult. Sci. 80: 1425-1429. https://doi.org/10.1093/ps/80.10.1425

					•	Ohta Y, Tsushima N, Koide K, Kidd M, and Ishibashi T (1999). Effect of amino acid injection in broiler breeder eggs on embryonic growth and hatchability of chicks. Poult. Sci. J. 78: 1493-1498. https://doi.org/10.1093/ps/78.11.1493

					•	Oliveira T, Bertechini A, Bricka R, Kim E, Gerard P, Peebles E (2015). Effects of in-ovo injection of organic zinc, manganese, and copper on the hatchability and bone parameters of broiler hatchlings. Poult. Sci. J.  94: 2488-2494. https://doi.org/10.3382/ps/pev248

					•	Potturi Pl, Patterson J, Applegate T (2005). Effects of delayed placement on intestinal characteristics in turkey poults. Poult. Sci. J. 84: 816-824. https://doi.org/10.1093/ps/84.5.816

					•	Salahi A, Mozhdeh M, Seyed N (2011). Optimum time of in ovo injection in eggs of young broiler breeder flock. In: Proceedings of the 18th Eur. Symp. on Poultry Nutrition, Izmir, Turkey, 31.

					•	Sanami MN, Ghaedi B, Salary J, Matin HH (2014). In-ovo injection of L-arginine on performance and bone mineralization in broiler chicken. Res. Opin. Anim. Vet. Sci. 4: 394-397.

					•	Shira EB, Sklan D, Friedman A (2005). Impaired immune responses in broiler hatchling hindgut following delayed access to feed. Vet. Immunol. Immunopathol. 105: 33-45. https://doi.org/10.1016/j.vetimm.2004.12.011

					•	Smirnov A, Tako E, Ferket P, Uni Z (2006). Mucin gene expression and mucin content in the chicken intestinal goblet cells are affected by in ovo feeding of carbohydrates. Poult. Sci. 85: 669-673. https://doi.org/10.1093/ps/85.4.669

					•	Tako E, Ferket PR, Uni Z (2005). Changes in chicken intestinal zinc exporter mRNA expression and small intestinal functionality following intra-amniotic zinc-methionine administration. J. Nutr. Biochem. 16: 339-346. https://doi.org/10.1016/j.jnutbio.2005.01.002

					•	Walter K, C Schutt (1974). Alkaline Phosphatase in Serum (Continuous Assay). In Methods of Enzymatic Analysis, Vol(2).,Second Ed, edited by H. U. Bergmeyer, 860–864. New York. NY: Academic Press. https://doi.org/10.1016/B978-0-12-091302-2.50068-2

			

			 

			 

		

	OEBPS/image/834.png
Journal of Animal Health and Production

@ grossMnk

Effect of In-Owvo Administration of L-Arginine on the Gross Anato-
my of Tibia Bone, Alkaline Phospahtase and Growth Performance in
Japanese Quail (Coturnix japonica)

ZuBair LuqMan®’, SaiMa Masoob?, Sanp HAMEED!, HaFsA ZaNEBR?, RANA WASEEM AKHTAR?, SYED
ArTAB HUssaiN SHAH?, NAVEED HussaIN®, SADAF Astam®, Nasir [QBar®

'Department of Anatomy and Histology, Faculty of Veterinary and Animal Sciences, The Islamia University of
Bahawalpur, 63100~ Pakistan; ZDﬂpurmmnt of Anatomy & Histology, University of Veterinary & Animal Sciences,
Lahore, Pakistan; *Department of Veterinary and Animal Sciences, Muhammad Nawaz Shareef University of
Agriculture, Multan, Pakistan; *Pakistan Scientific & Technological Information Center (PASTI( C), Quaid-i-
Azam University Campus, Islamabad, Pakistan; 5Dﬂpartmmt of Veterinary Surgery and Pet Sciences, University of
Veterinary and Animal Sciences, Lahore, Pakistan.

OPENBACCESS

Research Article

Abstract | The current study was carried out to investigate the in-ovo effect of L-arginine on gross anatomy of tibial
bone, alkaline phosphatase enzyme and growth parameters in Japanese quail (Cozurnix japonica). For in-ovo inoc-
ulation, the eggs (n = 480) were equally divided into four groups (Group I: Control, 0% L-arginine; Group II: 1%
L-arginine (1 g / 100 ml); Group I1I: 2% L-arginine (2 g / 100 ml), and Group IV: 3% L-arginine, (3 g / 100 ml)).
After hatching, the chicks of all the groups were reared on the basal diet for four weeks. Gross anatomy of tibial bone
in terms of bone weight, bone length, medullary canal diameter, diaphysis, and tibio-tarsal index as well as growth
performance was statistically (p<0.05) higher in 3% L-arginine in-ovo inoculated group as compared to control. Alka-
line phosphatase levels were also significantly (p<0.05) better with 3% L-arginine in-ovo inoculation as compared to
control. In conclusion, 3% L-arginine in-ovo inoculation improves morphometry of tibial bone, alkaline phosphatase
levels and growth performance in Japanese quail birds.

Keywords | Growth performance, in-0vo, L-arginine, Alkaline phosphatase, Tibia

Received | September 07, 2020; Accepted | October 08, 2020; Published | December 01, 2020
“Correspondence | Zubair Lugman, Department of Anatomy and Histology, Faculty of Veterinary and Animal Sciences, The Islamia University of Bahawalpur,
63100- Pakistan; Email: zubair.Jugman@iub.edu.pk

Citation | Lugman Z, Masood S, Hameed S, Zanch H, Aktar RW, Shah SAH, Hussan N, Aslam S, Iqbal N (2021). Effect of in-ovo administration of l-arginine
on the gross anatomy of tibia bone, alkaline phospahtase and growth performance in japancse quail (Coturnix japonica). ]. Anim. Health Prod. 9(1): 22-26.

DOI | htp://dx.doi.org/10.17582/journal jahp/2021/9.1.22.26

ISSN | 2308-2801

Copyright © 2021 Lugman et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Arginine is the limiting type of amino acids, having po-
tential to activate the hormonal reactions in the body and
act as a cell signaling molecule for the growth (Caroll et
al., 2016). In-ovo inoculation of L-arginine significantly
improved mineralization of bone and progress of growth
in broilers (Sanami et al., 2014). In-ovo feeding of arginine
significantly enhanced the gut hormones and jejunum ab-
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Delayed feeding just after hatching caused stunted
growth, weight loss, and utilization of body reserves
from the muscles, leads to poor final growth of the birds
(Kornasio et al., 2011). Embryonic feeding via in-0vo and
feed offering just after hatching can improve the gut de-

velopment, immune system, carcass quality, epigenetic and
growth of the birds (Noy et al., 2010). In-ovo injection of
commercially available diluents containing (Copper, Man-
ganese and Zinc) has potential to significantly improve the
bone mineralization in broilers (Oliveira et al., 2015).

sorptive capacity which improved the growth performance
in broilers (Gao et al., 2017). Administration of amino ac-
ids via in-ovo in the breeder groups significantly improved
the hatching percentage and weight of chicks at the time
of hatching (Ohta et al.,, 1999). In-ovo inoculation of folic
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