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Abstract

The objective of present study was to determine the comparative effect of lysozymes with enrofloxacin and
Lactobacillus as growth promoters in broiler chickens. Two hundred-day old broilers were selected and
randomly divided into four treatment groups. Each group had five repeats with 10 birds in each replication.
Treatments with lysozyme, enrofloxacin and Lactobacillus improved the growth performance, but feed
conversion ratio was poor. Body weight and feed conversion ratio were increased by 2.94% and 2.91%,
respectively in lysozyme supplemented group as compared to control group. It was more or less similar
with enrofloxacin and Lactobacillus supplemented group. Biochemical parameters (activity of lysozyme,
total protein, blood glucose, cholesterol, AST and GPT) of birds were also measured and it was observed
that lysozymes improved the health performance and immune functions of broiler chickens and can be used
as an alternative to growth promoters like antibiotics and probiotics.
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Introduction

Use of antibiotic as growth promoters in poultry feed for several years led to the development of antibiotic
resistant pathogens (Abdul et al., 2019; Dar et al., 2012; Gordon and Taylor, 1954; Gong et al., 2002).
Lysozymes can be a potential alternative (1, 4-fB-N-acetylmuramidase). It cleaves the glycosidic bond
between the N-acetylmuramic acid and N-acetylglucosamine in bacterial peptidoglycan which is an
important component of cell walls (Grossowicz and Ariel, 1983), thus it provides protection against
bacterial infection. Lysozyme with an alternative to antibiotics for poultry is relatively limited. Zhang et al.

(2006) conducted an in vitro experiment to find an effective dose of lysozyme for controlling Clostridium
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perfringens and they found that 200 pg/ml dose completely inhibited the growth of Clostridium perfringens
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and thereby inhibited production of a-toxin which caused the lesions associated with necrotic enteritis (NE).
A follow up study by Zhang et al. (2010) evaluated a radiant energy-treated lysozyme antimicrobial blend
to control NE in broiler chickens. This blend at a level of 200 ppm was as effective as commonly used
antibiotics (bacitracin methylene salicylate (BMD)) for treatment of NE in the broiler chickens. Liu et al.
(2010) found that 40 ppm of exogenous lysozyme effectively reduced the number of Clostridium
perfringens in the ileum of broilers and prevented intestinal lesions. The aim of present study was to
evaluate comparative effect of lysozyme with antibiotic and probiotic on the growth performance and
biochemical parameters of broiler chickens (Jin et al., 1998).

Materials and Methods

Trials were conducted using four groups. Two hundred-day old broilers were selected and randomly divided
in four treatment groups. Each group had five repeats and 10 birds in each replication. Diets were isocaloric
and isonitrogenous within the starter (days 0-14) and finisher (days 15-42). The diets were fed in mash form
throughout the trial. The four treatment groups were: control (no growth promoters), lysozyme (350-400
mg/ton), antibiotic (enrofloxacin-10 mg/kg body weight) and probiotic (Lactobacillus culture) groups.
Diets were formulated to meet or nutrient requirements and analysed as shown in Table 1 (AOAC, 2005).

Table 1: Ration composition of broiler starter and finisher ration

Ingredients Starter (9) Finisher (g)
Corn 558.2 586.6
Soyabean meal 371.7 3415
QOil (veg) 27 34
Dicalcium Phosphate 19.2 17.2
Limestone 12.2 11
Salt (NaCL) 4.5 4.5
Choline chloride 2.6 2
DL- Methionine 2.2 1.1
Mineral premix 2 2
Vitamin Premix 0.2 0.2
L- Lysine HCL 0.3 0
Total 1000.1 1000.1

In this experiment, birds were mass weighed per pen on days 0, 21, and 42. The feed remaining in the
feeders was weighed on each day. The daily consumption and feed conversion ratio (FCR) was calculated.
At the end of the trial, blood samples from 10 birds in each group were collected for biochemical analysis.
Biochemical parameter like total protein, total cholesterol, blood glucose, aspartate transaminase (AST)
and glutamatepyruvate transaminase (GPT) were estimated (AOAC, 2005). All data were statistically
analysed using IBM SPSS 20 software (version 20.0).
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Results and Discussion

Growth Performance

The growth performance of each group is presented in Table 2.

Table 2: Effect of various treatments on growth performance of broiler chickens

ltems Control Lysozyme Antibiotic Probiotic
group group group
Initial body weight (0™ day) 44.63 + 0.50 43.74 + 0.81 43.81 +0.23 44,19+ 0.31
21 days body weight 472.97 £3.90 521.61 +5.16° 482.51 +3.28* | 497.86+1.41°
42 days body weight 2140.96 £ 6.59 | 2203.22 +1.87° | 2156.55+9.97 | 2188.52 + 4.94°
FCR 2.06£0.13 2.12+0.11° 2.08 £0.09 2.11+£0.13°

aData are significantly different from control group (p < 0.05); ® Data are significantly different from Control and
antibiotic group (p < 0.05); ¢ Data are significantly different from Control and antibiotic group (p < 0.05)

There was significant improvement in body weight of treated groups as compared to control. Improved
performance in feed conversion ratio was also observed in treated groups. The body weight and FCR were
increased by 2.94% and 2.91%, respectively in lysozyme supplemented group as compared to control
group. It was more or less similar with probiotic supplemented group. In antibiotic treated group, there was
increase in body weight with no significant difference in FCR as compared to control. Similar observations
were found by Abdel-Latif et al., 2017 and Torki et al., 2018, where growth performance and intestinal

micro biota were improved in birds fed with lysozymes.

Biochemical Parameters
The biochemical parameters were found as shown in Table 3.

Table 3: Biochemical parameters of various treatment groups

Biochemical Parameters

. Blood Total
Group N
roup fame 'Eysr‘r‘]’ém)e TOta(' E’Lr;)te'” glucose | Cholesterol | AST(p/L) GPT(W/L)
H g (mg/dL) (umol/L)
Control 284011 | 19.66:0.76 | 177.99+1.22 | 3.49x0.12 | 177.32£1.91 | 24.080.31

Lysozyme group | 3.66+0.05a | 27.56+1.7a | 176.27£0.71 | 2.64+0.05a | 184.22+ 0.79a 24.36+ 0.85

Antibiotic group | 2.72+0.16b | 20.85+1.29b | 174.67+1.25 | 3.46+0.05b | 181.22+ 3.63 16.3+ 0.41ab

Probiotic group | 2.96+ 0.09b | 23.65+0.38ab | 177.21+1.49 | 3.37+0.08b | 184.59+0.79a | 17.42+0.07ab

aSignificant as compared to Control group (p<0.05) for individual parameters;  Significant as compared to Lysozyme
treated group (p<0.05) for individual parameters

Presence of lysozyme activity was found more in lysozyme treated group as compared to control group
(28.73%). It was observed in present study that the amount of protein was found significantly (p < 0.05)
high in lysozyme treated group as compared to others (40.18%, 32.18% and 16.53% more as compared to

control, antibiotic and probiotic group, respectively). There was no significant influence of different
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treatments on blood glucose level. Serum cholesterol level was found to be significantly (p < 0.05) lower
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in lysozyme treated group as compared to control which suggests that lysozymes are effective in reducing
fat deposition in broiler birds. Liver function parameters like AST and GPT were also measured in birds
and there was no influence of different treatments on AST., although GPT levels in antibiotic and probiotic
treated groups were found to be less as compared to control, which is indicative of liver function
abnormality. Similar findings were observed by Rahman et al., 2013, where probiotics and enzymes

treatment improved haematological parameters of broilers.

Conclusion

Supplementation of lysozymes in broiler ration could improve the growth performance (Gong et al., 2017).
It also improves blood biochemical indices which leads to better health performance and immune functions
of broiler chickens. Hence, lysozyme may be used as an alternative to growth promoters, like antibiotics

which will avoid drug resistance in the human being who eats the broiler meat.

References

1. Abdel-Latif MA, El-Far AH, Elbestawy AR, Ghanem R, Mousa SA and Abd El-Hamid HS. (2017).
Exogenous dietary lysozyme improves the growth performance and gut microbiota in broiler chickens
targeting the antioxidant and non-specific immunity mRNA expression. Plos one 12 (10): 1-17.

2. Abdul R, Kumar S, Das AK and Debnath J. (2019). Influence of Immunocompetence levels on layer
economic traits in Rhode Island Red Chicken. International Journal of Livestock Research 9: 320-324.

3. AOAC. 2005. Official Methods of Analysis, 18" ed. Association of official analytical Chemists,
Arlinton, VA.

4. Dar HS, Fazili MR, Makhdoomi DM, Nissar S. (2012). Nasolacrimal duct blockade in a calf and its
successful management- a case report. International Journal of Livestock Research 2: 261-262.

5. Gong J, Froster RJ, Yu H Chambers JR, Wheatcroft R, Sabour PM and Chen S. (2002). Molecular
Analysis of bacterial population in the ileum of broiler chickens and comparison with bacteria in
cecum. FEMS Microbiology Ecology 41: 171-179.

6. Gong M, Anderson D, Rathgeber B, and Maclsaac J (2017). The effect of dietary lysozyme with EDTA
on growth performance and intestinal microbiota of broiler chickens in each period of the growth cycle.
The Journal of Applied Poultry Research 26: 1-8.

7. Gordon WS and Taylor JH. (1954). The growth- promoting effect of antibiotic and their modes of
action. Proceedings of Royal Society of Medicine 47: 744-747.

8. Grossowicz N and Ariel M. (1983). Methods for determination of lysozyme activity. Methods of
Biochemical Analysis 29: 435-446.

9. Jin LZ, Ho YW, Abdullah N. and Jalalidin S. (1998). Growth performance, intestinal microbial
populations, and serum cholesterol of broiler fed diets containing Lactobacillus cultures. Poultry
Science 77: 1259-1265.

10. Liu D, Guo Y, Wang Z and Yuan J. (2010). Exogenous lysozyme influence Clostridium perfringens
colonization and intestinal barrier function in broiler chickens. Avian Pathology 39: 17-24.

11. Rahman MS, Mustari A, Salauddin M and Rahman MM. (2013). Effects of probiotics and enzymes
on growth performance and hematobiochemical parameters in broilers. Journal of the Bangladesh
Agricultural University 11(1): 111-118.

12. Torki M, Schokker D, Duijster-Lensing M and Van Krimpen MM. (2018). Effect of nutritional
interventions with quercetin, oat hulls, B-glucans, lysozyme and fish oil on performance and health
status related parameters of broilers chickens. British Poultry Science 59(5): 579-590.

Hosted@www.ijlr.org LM: DOI 10.5455/ijlr.20190626100638

Page 7 7



mailto:Hosted@www.ijlr.org
http://dx.doi.org/10.5455/ijlr.20190626100638
http://ijlr.org/filter/?key=author&value=Abdul%20Rahim
http://ijlr.org/filter/?key=author&value=%20Sanjeev%20Kumar
http://ijlr.org/filter/?key=author&value=%20Ananta%20Kumar%20Das
http://ijlr.org/filter/?key=author&value=%20Jowel%20Debnath
http://ijlr.org/filter/?key=author&value=Shahid%20Hussain%20Dar
http://ijlr.org/filter/?key=author&value=%20Mujeeb%20Rehman%20Fazili
http://ijlr.org/filter/?key=author&value=%20Dil%20Mohammad%20Makhdoomi
http://ijlr.org/filter/?key=author&value=%20shazia%20Nissar

LB Vel 9 (10) Oct ’19
Wt Guternaticnal Jownal of Livestoch Research eISSN : 2277-1964 NAAS Score -5.36 (10)

13. Zhang G, Darius S, Smith SR and Ritchie SJ. (2006). In vitro effect of hen egg white lysozyme on
clostridium perfringens type A associated with broiler necrotic enteritis and its a-toxin production.
Letters in Applied Microbiology 42: 138-143.

14. Zhang G, Mathis GF, Hofacre CL, Yaghmaee P, Holley RA and Durance TD. (2010). Effect of a
radient energy- treated lysozyme antimicrobial blend on the control of clostridial nectrotic enteritis in
broiler chickens. Avian Diseases 54: 1298-1300.

Page 7 8

Hosted@www.ijlr.org LM: DOI 10.5455/ijlr.20190626100638



mailto:Hosted@www.ijlr.org
http://dx.doi.org/10.5455/ijlr.20190626100638

