
SCIENTIFIC VETERINARY INSTITUTE „NOVI SAD“ 

INSTITUTE OF VETERINARY MEDICINE OF SERBIA 

 

 

„One Health – New Challenges“  

First International Symposium of 

Veterinary Medicine 
 

(ISVM2015) 
 

 

 

           
 

 

 

 

 

PROCEEDINGS 
 
 
 

 
 

   
 

Hotel "Premier Aqua" - Vrdnik 

May 21 – 23, 2015 

 



First International Symposium of Veterinary Medicine – ISVM2015 

 
1 

 

 

 

 

Publisher 
 

Scientific Veterinary Institute „Novi Sad“, Novi Sad, Serbia 
 

 

 

 

For the Publisher 
 

Prof Dr Miroslav Ćirković, Principal Research Felow 

 

 

 

 

Editor in Chief 
 

Dr Tamaš Petrović, Senior Research Associate 

 

 

 

 

Technical Editor 
 

Dr Tamaš Petrović, Senior Research Associate 

 

 

 

 

Printed by 

 

Multidizajn, Novi Sad  
 

250 copies 
 

 

Novi Sad, 2015 
 

 

ISBN:  978-86-82871-36-1 

 



First International Symposium of Veterinary Medicine – ISVM2015 

 
5 

 

Content 
 

Page № 

PROGRAM 10 - 18 

Key note speach: One Health Concept – role and importance of veterinarians.  

Milijan Jovanović, Miroslav Ćirković 

19 - 26 

Session 1 

DISEASES OF FARM ANIMALS 

27 - 104 

Plenary lecture: EIA and EVA two equine viral diseases present in Europe 

Aymeric Hans  

28 - 35 

Invited presentation: The voluntary programme for control and eradication of bovine viral 

diarrhoea virus infections in Slovenia.  

Ivan Toplak, Peter Hostnik, Danijela Rihtarič, Jože Grom  

36 - 41 

Invited presentation: Comparison of macroscopic and microscopic lession in mesenterial lymph 

nodes in pigs naturally infected with Mycobaterium avim subsp hominissuis.  

Vladimir Polaček, Jasna Prodanov-Radulović, Dejan Vidanović, Sanja Kovačević-Aleksić  

42 - 49 

Immune response and protective effect of vaccine against listeriosis in sheep in Serbia. Dragan 

Bacić, Blagoje Dimitrijević, Mila Savić 

50 - 56 

Oral fluid as a potential sample for viral diseases detection in pigs. Vesna Milicević, Branislav 

Kureljusić, Jelena Maksimovic-Zorić, Ljubisa Veljović, Vladimir Radosavljević, Nemanja 

Jezdimirović, Bozidar Savić 

57 - 63 

Mycobacteria in animals in Slovenia: from cattle to aquarium fish. Mateja Pate, Darja Kušar, 

Urška Zajc, Vlasta Jenčič, Diana Žele, Gorazd Vengušt, Jože Starič, Jožica Ježek, Katarina Logar, 

Tina Pirš, Petra Bandelj, Brane Krt, Matjaž Ocepek 

64 - 70 

Sanitary and quality conditions of imported bulls semen in Serbia analyzed at "NIV-NS" 

(retrospective from 2010-2014). Aleksandar Milovanović, Tomislav Barna, Milovan Jovičin, Jelena 

Apić, Sava Lazić, Igor Stojanov, Miroslav Urošević 

71 - 79 

The health status of breeding stallions for natural breeding and artificial insemination, 

regulatory compliance in European Union, South America and West Balkan. Miroslav I. 

Urosević, Luis Losinno, Aleksandar Milovanović, Dragisa Trailović, Slobodanka Vakanjac, Jelena 

Petrović, Natasa Filipović 

80 - 86 

Sperm pathological forms and acrosomal membrane integrity in boar AI dose on pig farms in 

AP Vojvodina (Serbia). Jelena Apić, Aleksandar Milovanović, Tomislav Barna, Milovan Jovičin 

87 - 91 

Echinococcus granulosus of domestic pigs: a case control study. Doroteja Marčić, Jasna Prodanov-

Radulović, Igor Stojanov, Siniša Grubač, Ivan Pušić, Vladimir Polaček 

92 - 96 

The prevalence of aspergillosis in poultry and control measures - our experience. Miloš 

Kapetanov, Dragana Ljubojević, Igor Stojanov, Milica Živkov-Baloš, Miloš Pelić, Marko Pajić 

97 - 104 

Session 2 - Main Hall 

FOOD AND FEED SAFETY AND QUALITY 

105 - 188 

Invited presentation: Game meat safety – wild boars.  

Jelena Petrović, Milica Živkov Baloš, Živoslav Grgić  

106 - 114 

Invited presentation: The determination of qualities in cereals silages supplemented with pumpkin 

and carrot.  

Milica Živkov-Baloš, Sandra Jakšić,
 
Milovan Jovičin  

115 - 123 

http://scindeks.ceon.rs/Related.aspx?artaun=14810
http://scindeks.ceon.rs/Related.aspx?artaun=34739
http://scindeks.ceon.rs/Related.aspx?artaun=51395


First International Symposium of Veterinary Medicine – ISVM2015 

 
6 

 

Invited presentation: Mycotoxicological assessment of feed in Serbia in 2014 in the light of new 

legislation.  

Ksenija Nešić, Sandra Jakšić, Milica Živkov-Baloš, Bojana Prunić  

124 – 132 

Effects of fed diets with a different n-6/n-3 PUFAs ratio on oxidative stability, and physico-

chemical properties of chickens meat. Dragan Milićević, Dejana Trbović, Zoran Petrović, Breda 

Jakovac-Strajn, Ivan Nastasijević, Nenad Perunović, Mirjana Lukić 

133 – 141 

Ecological safe production of smoked common carp meat. Jelena Babić, Brankica Kartalović, 

Jelena Petrović, Đorđe Okanović, Biljana Božić, Miloš Pelić, Miroslav Ćirković 

142 – 147 

Effect of diet on improving fatty acid composition of pig meat. Radmila Marković, Milica 

Todorović, Srđan Pantić, Milan Baltić, Jelena Ivanović, Dobrila Jakić-Dimić, Dragan Šefer, Branko 

Petrujkić, Stamen Radulović 

148 – 156 

Effects of some dieatary supplementation with phytonutrients on selected biochemical 

parameters and growth performance in broiler chikens. Milanka Jezdimirović, Blagoje 

Dimitrijević, Saša Ivanović, Nemanja Jezdimirović, Mila Savić, Dragan Bacić, Slavoljub Jović 

157 – 165 

The influence of climatic factors in Serbia on mycotoxin production. Sandra Jakšić, Milica Živkov-

Baloš, Nadežda Prica, Zoran Mašić, Ksenija Nešić, Igor Jajić, Biljana Abramović 

166 – 172 

Radioactivity of the soil in Vojvodina (northern province of Serbia). Željko Mihaljev, Dragana 

Ljubojević, Miroslav Ćirković, Milica Živkov-Baloš, Sandra Jakšić, Brankica Kartalović, Nadežda 

Prica 

173 – 177 

Physicochemical analysis as an indicator of the quality of honey originating from Vojvodina 

region. Nadežda Prica, Milica Živkov-Baloš, Sandra Jakšić, Željko Mihaljev, Dragana Ljubojević, 

Branka Vidić, Sara Savić 

178 – 182 

Effects of dietary hot red pepper addition on productive performance and blood lipid profile of 

broiler chickens. Nikola Puvača, Ljiljana Kostadinović, Dragana Ljubojević, Dragomir Lukač, Sanja 

Popović, Jovanka Lević, Olivera Đuragić, Rade Jovanović 

183 - 188 

Session 3 

VECTOR BORNE INFECTIONS 

189 - 241 

Plenary lecture: Mosquito-borne flaviviruses in Europe: current perspectives.  

Juan Carlos Saiz  

190 – 195 

Invited presentation: An overview of the recent studies on tick borne pathogens in Serbia.  

Sara Savić, Branka Vidić, Aleksandar Potkonjak, Željko Čonka  

196 - 203 

Invited presentation: WNV in Serbia: update of current knowledge. 

Tamaš Petrović, Dušan Petrić, Diana Lupulović, Ivana Hrnjaković Cvetković, Vesna Milošević, Sava 

Lazić, Juan Carlos Saiz  

204 – 212 

Pathomorphological findings in organs of sheeps died of bluetongue disease. Ivan Dobrosavljević, 

Milena Živojinović, Slavonka Stokić-Nikolić, Milica Lazić, Dragan Rogožarski 

213 – 219 

Species diversity and life stages dominance of hard ticks (acari: ixodidae) at Vojvodina hunting 

resorts. Aleksandra Petrović, Aleksandar Jurišić, Ivana Ivanović, Aleksandar Potkonjak, Vuk Vračar, 

Dragana Rajković 

220 – 228 

Cross-reactions in serological diagnosis of flavivirus infections. Ivana Hrnjaković Cvjetković, 

Dušan Petrić, Tamaš Petrović, Gordana Kovačević, Jelena Radovanov, Aleksandra Jovanović Galović, 

Dejan Cvjetković, Sandra Stefan Mikić, Aleksandra Patić, Nataša Nikolić, Vesna Milošević 

229 – 233 

Vector-borne infection (Ehrlichia canis) – clinical case. Zlatko Dimeski, Biljana Petrovska, Zivko 

Gacovski, Goce Cilev, Elena Buntevska, Bojan Stamadziovski 

234 - 236 



First International Symposium of Veterinary Medicine – ISVM2015 

 
7 

 

Leshmaniasis in 12 years old male pekingese-clinical case. Zlatko Dimeski, Biljana Petrovska, 

Zivko Gacovski, Goce Cilev, Blagica Trajanoska,
 
Martin Kamceski, Bojan Stamadziovski, Elena 

Buntevska 

237 – 241 

Session 4 

WILDLIFE DISEASES AND PATHOGENS IN ENVIRONMENT 

242 – 311 

Plenary lecture: Influenza in Birds and Other Animals.  

Vladimir Savić  

243 – 250 

Invited presentation: Virus infections of the honeybee (Apis mellifera l.) in central Europe.  

Tamás Bakonyi, Petra Forgách, Aleš Gregorc, Ivana Tlak Gajger, László Békési, Miklós Rusvai, 

Norbert Nowotny 

251 – 259 

Invited presentation: The most common health disturbances detected in wild boars in enclosed 

hunting grounds in Vojvodina province.  

Jasna Prodanov-Radulović, Radoslav Došen, Igor Stojanov, Tamaš Petrović  

260 – 270 

Contamination of public places at central Belgrade municipalities with dogs parasites in period 

2013-2014. Ivan Pavlović, Dubravka Jovičić, Vladimir Terzin, Dragana Petković, Dragana Terzin, 

Miloš Pavlović, Zoran Tambur, Snežana Radivojević, Borivoje Savić, Slobodan Stanojević 

271 – 274 

Risk factors in domestic and wild cycles of Trichinella species. Milena Živojinović, Ivan 

Dobrosavljević, Ljiljana Sofronić Milosavljević, Budimir Plavšić, Zoran Kulišić, Sonja Radojičić 

275 – 282 

Insight into the present pesticide contamination and copepods status (Crustacea: Copepoda) of 

surface water in irrigation canals in Vojvodina. Vojislava Bursić, Gorica Vuković, Aleksandra 

Petrović, Maja Meseldžija, Tijana Zeremski, Aleksandar Jurišić, Dragana Rajković 

283 – 289 

A serological survey on Aujeszky's disease in wild boars in the region of Vojvodina in Serbia. 

Sava Lazić, Vesna Milićević, Gospava Lazić, Ljubiša Veljović, Diana Lupulović, Jasna Prodanov-

Radulović, Jelena Maksimović -Zorić, Siniša Grubač, Radoslav Došen, Tamaš Petrović 

290 – 294 

Viruses in environment: situation in Vojvodina province of Serbia. Gospava Lazić, Siniša Grubač, 

Bugarski Dejan, Diana Lupulović, Sava Lazić, Petar Knežević, Tamaš Petrović 

295 – 300 

Development of a multi-residue method for the determination of insecticides in animal fat by 

LC-MS/MS. Vojislava Bursić, Gorica Vuković, Tijana Zeremski,
 
Dejan Beuković, Miloš Beuković, 

Aleksandra Petrović, Magdalina Cara 

301 – 305 

The unusual colony losses in the region of Vojvodina. Jelena Babić, Sara Savić, Miroslav Ćirković, 

Igor Stojanov, Ivan Pihler, Nada Plavša 

306 - 311 

Session 5 

AQUACULTURE 

312 – 389 

Plenary lecture: Converting waste landfill in pond areas.  

Miroslav Ćirković, Brankica Kartalović, Miloš Pelić, Nikolina Novakov, Dragana Ljubojević, Sanja 

Jovanić, Željko Mihaljev  

313 – 320 

Invited presentation: Rapid detection of important carp viruses by loop-mediated isothermal 

amplification (LAMP).  

Vladimir Radosavljević, Dragana Ljubojević, Vesna Miličević, Miroslav Ćirković, Dobrila Jakić-

Dimić, Jelena Maksimović-Zorić, Jadranka Žutic  

321 – 326 

Invited presentation: Link between lipid quality of cyprinid fish species and human health. 

Dragana Ljubojević, Miroslav Ćirković  

327 – 339 

Seasonal variations of physico chemical parameters of the pond. Brankica Kartalović, Miroslav 

Ćirković, Miloš Pelić, Sanja Jovanić, Nikolina Novakov, Biljana Božić, Željko Mihaljev  

340 - 345 



First International Symposium of Veterinary Medicine – ISVM2015 

 
8 

 

Nodular coccidiosis of carp fingerlings caused by Goussia subepithelialis. Nikolina Novakov, 

Miroslav Ćirković, Dragana Ljubojević, Miloš Pelić, Biljana Božić, Jelena Babić, Dalibor Todorović  

346 – 350 

Drum-form fitoreactor in seawater recirculation system. Dmitry Dementyev 351 – 356 

Body traits and chemical composition of carp grown in production systems with different level of 

intensification. Liliana Hadzhinikolova, Angelina Ivanova, Tania Hubenova 

357 – 361 

Meat lipid quality in carps (Сyprinus carpio L) grown in production systems with different level 

of intensification. Angelina Ivanova, Liliana Hadzhinikolova 

362 – 368 

Results of breeding of juveniles of huchen (Hucho hucho) obtained by insemination with fresh 

and cryopreserved sperm in artificial conditions. Nataša Radojković, Aleksandra Milošković, 

Simona Kovačević, Tijana Veličković, Snežana Simić, Miroslav Ćirković, Ákos Horváth, Vladica 

Simić 

369 – 373 

Distribution and some ecological impacts of fluke Posthodiplostomum cuticola (Digenea, 

Trematodes) in the fish assemblage of the Zapadna Morava River (Danube basin, Serbia). Goran 

Marković, Nikolina Novakov 

374 – 378 

The effect of OTC and flumequine antibiotic in fresh feed for the control of erythrodermatitis in 

common carp (Cyprinus carpio L.). Miloš Pelić, Brankica Kartalović, Dragana Ljubojević, Nikolina 

Novakov, Dalibor Todorović, Biljana Božić, Miroslav Ćirković 

379 – 384 

Malignant anaemia of the carps. Biljana Božić, Nikolina Novakov, Miloš Pelić, Dalibor Todorović, 

Miroslav Ćirković 

385 - 389 

Session 6 

EMERGING AND RE-EMERGING ZOONOSES 

390 – 444 

Invited presentation: Important zoonotic viral diseases of wildlife and their impact on human 

health.  

Diana Lupulović, Gospava Lazić, Jasna Prodanov-Radulović, Tamas Petrović  

391 – 400 

Invited presentation: Influenza and international health regulations.  

Dragana Dimitrijević, Slavica Rakić Adrović, Milunka Milinković, Jovanka Ćosić  

401 – 404 

Invited presentation: Comparation of Rhodococcus equi of human and animal origin.  

Ljiljana Suvajdžić, Maja Velhner, Maja Bekut, Gordana Bojić, Tamara Krstić, Zoran Suvajdžić, 

Milenko Lazić 

404 – 413 

The role of veterinary medicine in One Health concept. Branka Vidić, Sara Savić, Stanko Boboš, 

Nadežda Prica, Miodrag Radinović 

414 – 419 

The concept “One World, One Health” in the Macedonian state institutions. Misho Hristovski, 

Blazho Janevski, Martin Josheski 

420 – 433 

More than two years without detection of wild rabies virus in Slovenia. Peter Hostnik, Jedert 

Maurer Werning, Breda Hrovatin, Danijela Rihtarič, Ivan Toplak 

434 – 438 

Epizootiological importance of Salmonella spp. isolated in different poultry farms in Southern 

Bačka and Srem region. Marko Pajić,
 

Dalibor Todorović, Maja Velhner, Dubravka Milanov, 

Vladimir Polaček, Spomenka Đurić, Igor Stojanov 

439 – 444 

Session 7 

ANTIBIOTIC RESISTANCE 

445 - 484 

Invited presentation: Potential spread of antimicrobial resistance via drinking water in livestock 

husbandry.  

Igor Stojanov, Jasna Prodanov Radulović, Miloš Kapetanov, Jelena Petrović 

446 - 453 



First International Symposium of Veterinary Medicine – ISVM2015 

 
9 

 

Invited presentation: Antimicrobial activity of the essential oils from some aromatic medicinal 

plants cultivated in Serbia.  

Radomir Ratajac, Marina Žekić Stošić, Aleksandar Milovanović, Igor Stojanov  

454 – 461 

Antimicrobial activity of blackberry juice from Serbia on animal pathogens. Tamara Krstić, 

Ljiljana Suvajdžić, Srđan Stojanović, Tamaš Petrović, Maja Bekut, Nebojša Ilić, Zoran Suvajdžić  

462 – 467 

Antibiotic resistance to fluoroqionoles in Salmonella spp.: Recent findings in Serbia and brief 

overview of resistance mechanisms and molecular typing methods. Maja Velhner, Gordana 

Kozoderović, Zora Jelesić 

468 – 472 

Antibacterial susceptibility of mastitis pathogens to iodine-lithium complex in vitro. Marina Žekić 

Stošić, Radomir Ratajac, Aleksandar Milovanović, Jelena Petrović, Igor Stojanov, Jelena Apić 

473 – 478 

Random amplified polymorphic DNA analysis – RAPD and resistance to antimicrobial agents in 

Salmonella spp. isolated from poultry flocks in Southern Bačka and Srem region. Dalibor 

Todorović, Maja Velhner, Bojana Prunić, Marko Pajić, Dubravka Milanov, Vladimir Polaček, Dejan 

Bugarski 

479 - 484 

Supplement to Session 1: “Diseases of farm animals”  

Detection of infected goats with CAE virus-control measures and prevention. Miodrag Radinovic, 

Marija Pajić, Stanko Boboš, Branka Vidić, Sara Savić, Annamaria Galfi 

485 – 488 

Immunoglobulin G concentration and ultrasonography of the cows udder with subclinical 

mastitis. Annamaria Galfi, Miodrag Radinović, Marija Pajić, Stanko Boboš, Branka Vidić, Sara Savić, 

Dubravka Milanov 

489 - 492 

Supplement to Session 2: “Food anf feed safety and quality”  

Remediation of by-products of slaughtered livestock. Djordje Okanović, Milutin Ristić 493 – 498 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



First International Symposium of Veterinary Medicine – ISVM2015 

 
157 

 

 

 

EFFECTS OF SOME DIEATARY SUPPLEMENTATION WITH PHYTONUTRIENTS ON 

SELECTED BIOCHEMICAL PARAMETERS AND GROWTH PERFORMANCE IN 

BROILER CHIKENS  

 

Milanka Jezdimirović
1*
, Blagoje Dimitrijević

1
, Saša Ivanović

1
, Nemanja Jezdimirović

2
, Mila 

Savić
1
, Dragan Bacić

1
, Slavoljub Jović

1
 

 
1
University of Belgrade, Faculty of veterinary medicine, Serbia 
2
Institute of Veterinary Medicine of Serbia, Belgrade, Serbia 

* Corresponding author:
 
milanka@vet.bg.ac.rs 

 

Abstract 

Maintaining bird health, regarding diseases or agents acting on the gastrointestinal tract, is crucial in 

broiler production, since this is the entry route of nutrients for bird development. Also, it is well 

known that broiler production is impossible without antibiotics, which are used as growth promoters 

and in order to suppress overgrowth of pathogenic microflora in the gastrointestinal tract. Taking 

into account this, we investigated the growth promoting and beneficial effects of three 

phytoadditives (Ocimum basilicum, Thymus vulgaris and Pimpinella anisum) on growth 

performances (body weight, total feed intake, feed conversion ratio and carcass yield), 

concentrations of glucose, total proteins, albumin, total bilirubin, triglycerides and activity of 

creatine kinase enzyme, in broiler chicks at 56 days of age. On the day of hatching 150 broiler 

chicks, were divided into five equally groups (n=30). The control group (1
st
 group) of broilers 

received a basal diet (BD) without any feed additive. The second, third and fourth groups of chicks 

were fed BD enriched with 1% of Ocimum basilicum pulverised herba, 0.5% of Ocimum basilicum 

and 0.5% of Thymus vulgaris pulverised herba and 0.5% of Thymus vulgaris herba and 2% of 

Pimpinella anisum pulverised fructus, respectively. The fifth group was fed with BD mixed with 

Salinomycin (60 ppm). The results indicated that feeding the diets enriched with selected herbal 

supplement failed to affect the growth performance of chickens at 56 days of age. In addition, this 

supplementation had no influence on glucose metabolism, but we observed beneficial effects on 

some parameters of protein metabolism. The concentration of total proteins was significantly higher 

in chicks fed with phytoadditives; 41.71±1.08 vs 35.88±1.04 g/L; p<0.01. Albumin concentration 

was also significantly higher in experimental groups (28.29±1.32 vs 19.73±0.51 g/L; p<0.001). 

Creatine kinase activity and total bilirubin concentration were significantly reduced in broilers fed 

with phytoadditives; p<0.05. Ocimim basilicum in combination with Thymus vulgaris decreased the 

concentration of tryglicerides (0.89±0.02 vs 1.23±0.05 mmol/L; p<0.001), but this was not the case 

with other phytoadditives. 

It could be concluded that supplementation of the diet with phytoadditives has a potential to 

improve health status in broilers. Further examinations are needed in order to elucidate the exact 

mechanism of action. 

 

Key words: phytonutrients, growth performance, blood chemistry, broiler chickens 

 

 

Introduction 

Expansion of the poultry industry holds the greatest promise for bridging the animal protein gap in 

the world. This is mainly due to the short generation interval of poultry, particularly of broilers. 

However, the rising cost of poultry feed, problems of drugs residues, microbial resistance and 

diseases have become major problems militating against the industry (Puvača et al., 2013). 

Maintaining bird health, regarding diseases or agents acting on the gastrointestinal tract, is crucial in 
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broiler production, since this is the entry route of nutrients for bird development. Also, it is well 

known that broiler production is impossible without antibiotics and coccidiostats, which are used as 

growth promoters and in order to suppress overgrowth of pathogenic organisms in the 

gastrointestinal tract. 

The prophylactic use of antibiotics in poultry nutrition in order to cause improvements in growth, 

feed consumption, feed utilization and decreased mortality from clinical diseases is well 

documented. But, the growing concern over the transmission and the proliferation of resistant 

bacteria via the food chain has led to a ban of the feed use of antibiotic growth promoters in 

livestock within the European Union since 2006 (Brenes and Roura, 2010). As a result, new 

commercial additives derived from plants including aromatic plant extracts and their purified 

constituents have been examined as a part of alternative feed strategies for the future. Such products 

have several advantages over commonly used commercial antibiotics since they are residue free and 

they are also, generally recognized as safe and commonly used items in the food industry (Lv et al., 

2011). These botanicals have received increased attention as possible growth performance 

enhancers for animals in the last decade. Also, „natural“ methods are likely to play an increasing 

role in the control of the disease since they are well accepted by consumers. Plant products are 

residue-free, and function by mechanisms other than those of chemotherapeutics, involving new 

therapeutic molecules to which resistance has not yet developed (Orengo et al., 2011). 

Plants and their extracts have been used for many centuries as treatments for ailment of many 

pathological conditions, yet only in the past 20-30 years have scientists seriously begun to 

determine whether plant-derived traditional remedies are effective, and, if so, their mode of action. 

Less than 10% of approximately 250000 of the world’s flowering plant species have been 

investigated scientifically for their pharmacological properties but almost 25% of active medical 

compounds currently prescribed in the USA and UK were isolated from higher plants. Plants are an 

important source for drug discovery – particularly for parasites because of the long association 

between the coexistence of parasites, humans and herbal remedies (Anthony et al., 2005). Recently, 

a number of plants and their extracts have been used in poultry nutrition. Their functional 

substances (such as flavonoids, polyphenols and terpenoids) are mainly secondary metabolites 

synthesized by plants to deter herbivorous predators, repel competitors and attract pollinators 

(Petrović et al., 2011).  

Taking into account this, we investigated the growth promoting and beneficial effects of three 

phytoadditives (Ocimum basilicum, Thymus vulgaris and Pimpinella anisum) grown and harvested 

in Serbia, on growth performances, concentration of glucose, total proteins, albumin, total bilirubin, 

triglycerides and activity of creatine kinase enzyme, in broiler chicks at 56 days of age. 

 

 
Material and methods 

 

Plant materials 

The herba of basil (Ocimum basilicum) and thyme (Thymus vulgaris) and fructus of Pimpinella 

anisum were collected in Vojvodina (North Province of Serbia), dried at room temperature away 

from sunlight. The dried leaves and fructus were pulverised and kept at 8 
o
C before mixing with 

broiler diets. 

 

Experimental animals and diets 

On the day of hatching 150 broiler chicks, were randomly divided into five equally groups (n=30). 

The broilers were kept in large pens on wood shavings. On the day of hatching, the room 

temperature was kept at 32 
o
C and then was gradually decreased by 3 

o
C per week to a final 

temperature of 23 
o
C on the day 21, which was then maintained constantly. Continuous lighting 
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regimen (24 h of light per day) was kept throughout the fattening period. Relative humidity in the 

room was maintained at 70%. 

All birds were fed ad libitum with the commercial standard diets for broilers (Veterinarski Zavod-

Zemun, Serbia): „Starter“ from day 1 to 14; „Grower“ from day 15 to 35 and „Finisher“ from day 

36 to 56. The control group (1
st
 group) of broilers received a basal diet (BD) without any feed 

additive. The second, third and fourth groups of chicks were fed BD enriched with 1% of Ocimum 

basilicum pulverised herba, 0.5% of Ocimum basilicum and 0.5% of Thymus vulgaris pulverised 

herba and 0.5% of Thymus vulgaris herba and 2% of Pimpinella anisum pulverised fructus, 

respectively. The fifth group was fed with BD mixed with Salinomycin (60 ppm). The broilers had 

free access to feed and water. 

All experiments were performed according to our institutional guidelines for animal research and 

principles of the European Convention for the Protection of Vertebrate Animals Used for 

Experimental and Other (Official Daily N. L 358/1–358/6, 18, December 1986). 

 

Sample collection 

None of broiler chickens in any group died during the trial. The body weight of broilers, feed 

conversion ratio and carcass yield were among the growth parameters studied and recorded on the 

day 56 of life. On day 56 of age all broilers were slaughtered by decapitation. Blood was taken 

without anticoagulants’ presence, enabling the separation of blood serum. Sera were obtained after 

a spontaneous blood coagulation attained by centrifugation lasting 10 min at 3000 rpm. Thus 

obtained blood sera were frozen at -20 
o
C until further analysis. 

 

Biochemical assaying 

The kinetic method was used to determine creatine kinase (CK) enzyme activity, while triglycerides 

concentration was determined after enzymatic hydrolysis with lipases and quinoneimine as 

indicator. The biuret method was used to determine total protein concentration, while bromocresol 

green was used to determine albumin concentration. Total bilirubin (the sum of conjugated and 

unconjugated bilirubin) was determined in the reaction with diazonium ion of sulphanilic acid. All 

of the above mentioned biochemical parameters were determined using commercial kits (Bayer 

Diagnostics, Germany). Spectrophotometric measurements were performed with Cecil CE 

2021UV/VIS spectrophotometer. Blood glucose concentration was determined by using Precision-

Xtra plus test strips. 

 

Statistical analysis 

Statistical significance of differences of all examined parameters were determined by means of the 

ANOVA, followed by the Tukey test. Data were expressed as means ± standard error. Significance 

level was set at p < 0.05. Statistical analysis was performed using the Graph Pad Prism 5.0 

Software, CA, USA. 

 

 

Results 

The effect of diet supplementation with 1% of Ocimum basilicum, 0.5% of Ocimum basilicum and 

0.5% of Thymus vulgaris and 0.5% of Thymus vulgaris herba and 2% of Pimpinella anisum, in 

experimental groups, as well as in control groups (C1 – fed with BD; and C2 – fed BD plus 

Salinomycin) on the body weight, total feed intake, feed conversion ratio and carcass yield are 

shown in Table 1. 
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Our results showed no statistically significant differences (p > 0.05) in the growth performance 

indices (such as body weight, total feed intake, feed conversion ratio and carcass yield), between 

groups of chicken. 

 
Table 1. The effects of diet supplementation with 1% of Ocimum basilicum (I group), 0.5% of Ocimum 

basilicum and 0.5% of Thymus vulgaris (II group) and 0.5% of Thymus vulgaris herba and 2% of Pimpinella 

anisum (III group); Control groups (C1 – fed with BD and C2 – BD plus Salinomycin) on growth 

performance of broilers at the age of 56 days 

 C1 I group II group III group C2 

Body weight 2602±64.99 2654±70.48 2573±75.04 2375±55.25 2694±91.49 

Total feed intake (g) 8405 7214 6985 7365 8210 

Feed conversion ratio 2.15 1.99 1.87 1.89 2.05 

Carcass yield 1605 1794 1768 1601 1715 

 

Concentrations of total proteins (Fig. 1) were statistically significant higher in groups of chickens 

supplemented with phytoadditives; the higher concentrations were recorded in I (41.02±0.76 g/L; p 

< 0.01) and III groups (41.71±1.08 g/L; p < 0.001) compared to C2 group (35.26±1.06 g/L).  

The albumin concentrations (Fig. 2) were also statistically significant higher in broilers fed with 

phytoadditives. Also, in this case the higher albumin concentrations were determined in I 

(28.29±1.32 g/L; p < 0.001) and III groups (26.50±0.89 g/L; p < 0.001) compared to C1 

(19.73±0.51 g/L) and C2 (19.31±0.53 g/L) groups. But it is also worth to mention that we 

determined higher values of albumin in I group (fed BD plus 0.5% basil) compared to II group 

(24.39±0.85 g/L; p < 0.05). 
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Fig. 1. The effects of diet supplementation with 1% of Ocimum basilicum (I group), 0.5% of Ocimum basilicum and 

0.5% of Thymus vulgaris (II group) and 0.5% of Thymus vulgaris herba and 2% of Pimpinella anisum (III group); C1 – 

control group fed with BD; C2 – control group fed with BD plus Salinomycin) on concentration of total proteins in 

broilers at the age of 56 days; 
+
 p<0.05; 

++
 p<0.01 vs. C1 control group; ** p<0.01; *** p<0.001 vs. C2 control group 

 

Creatine kinase activity (Fig. 3) is another biomarker which can be used for evaluation, not only of 

functional status of hepatocytes, but also for skeletal muscle integrity. In this experimental design 

we determined the lowest activity in group of broilers fed BD with 0.5% of Ocimum basilicum and 

0.5% of Thymus vulgaris (403.4±30.55 U/L; p < 0.01) and broilers fed BD with 0.5% of Thymus 

vulgaris herba and 2% of Pimpinella anisum (470.1±41.06 U/L; p < 0.05), compared to C2 group 

(695.8±74.5 U/L). There were no differences between C1 group (BD only) and I group of broilers 

(BD plus basil), p > 0.05. 
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Fig. 2. The effects of diet supplementation with 1% of Ocimum basilicum (I group), 0.5% of Ocimum basilicum and 

0.5% of Thymus vulgaris (II group) and 0.5% of Thymus vulgaris herba and 2% of Pimpinella anisum (III group); C1 – 

control group fed with BD; C2 – control group fed with BD plus Salinomycin) on albumin concentration in broilers at 

the age of 56 days; 
++

 p<0.01; 
+++

 p<0.001 vs. C1 control group; ** p<0.01; *** p<0.001 vs. C2 control group; 
#
 p<0.05 I 

group vs. II group 
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Fig. 3. The effects of diet supplementation with 1% of Ocimum basilicum (I group), 0.5% of Ocimum basilicum and 

0.5% of Thymus vulgaris (II group) and 0.5% of Thymus vulgaris herba and 2% of Pimpinella anisum (III group); C1 – 

control group fed with BD; C2 – control group fed with BD plus Salinomycin) on creatine kinase activity in broilers at 

the age of 56 days; * p<0.05; ** p<0.01 vs. C2 control group 
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Fig. 4. The effects of diet supplementation with 1% of Ocimum basilicum (I group), 0.5% of Ocimum basilicum and 

0.5% of Thymus vulgaris (II group) and 0.5% of Thymus vulgaris herba and 2% of Pimpinella anisum (III group); C1 – 

control group fed with BD; C2 – control group fed with BD plus Salinomycin) on concentration of total bilirubin in 

broilers at the age of 56 days; * p<0.05; ** p<0.01 vs. C2 control group 
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Concentrations of total bilirubin (Fig. 4) were the lowest in III group of broilers (8.11±0.16 µmol/L; 

p < 0.01) and in II group (8.27±0.31 µmol/L; p < 0.05) compared to C2 group. It is of interest to 

note that we did not find statistically significant difference between C1 (BD only) and C2 groups 

(BD plus Salinomycin); p > 0.05. 

Triglycerides concentration (Fig. 5) was the lowest in II group of broilers fed with addition of 0.5% 

of Ocimum basilicum and 0.5% of Thymus vulgaris (0.89±0.02 mmol/L; p < 0.001), compared to C1 

(1.23±0.05 mmol/L) and C2 (1.14±0.03 mmol/L). The same statistical differences (p < 0.001) were 

noticed between I (1.20±0.02 mmol/L) and II group (1.25±0.06 mmol/L) of broilers. 

We did not find any significant differences (p > 0.05) between broiler groups regarding 

concentration of glucose (Fig. 6) 
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Fig. 5. The effects of diet supplementation with 1% of Ocimum basilicum (I group), 0.5% of Ocimum basilicum and 

0.5% of Thymus vulgaris (II group) and 0.5% of Thymus vulgaris herba and 2% of Pimpinella anisum (III group); C1 – 

control group fed with BD; C2 – control group fed with BD plus Salinomycin) on concentration of triglycerides in 

broilers at the age of 56 days; 
+++

 p<0.001 vs. C1 control group; *** p<0.01 vs. C2 control group; 
###

 p<0.001 I group vs. 

II group 
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Fig. 6. The effects of diet supplementation with 1% of Ocimum basilicum (I group), 0.5% of Ocimum basilicum and 

0.5% of Thymus vulgaris (II group) and 0.5% of Thymus vulgaris herba and 2% of Pimpinella anisum (III group); C1 – 

control group fed with BD; C2 – control group fed with BD plus Salinomycin) on concentration of glucose in broilers at 

the age of 56 days 

 

 

Discussion & Conclusion 

The practice of feeding livestock with subtherapeutic levels of antibiotics has been in use for over 

fifty years. But, usage of antibiotics has negative effects on animal’s health and production 
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(Marković et al., 2009). Furthermore, now days consumers request poultry products that are free 

from residual chemotherapeutics. The use of natural products as an alternative to drugs may be the 

best solution to this consumer demand (Harper and Makatouni, 2002). 

The herbal products are complex mixtures of ingredients, where the relative concentrations of each 

phytomolecule may vary considerably (Orengo et al., 2012). Instead of testing each and every one, 

our study focuses on three plants used alone or in combination. The aim of this research was to find 

what plant and effective doses of herbal additives could have a beneficial impact on the growth 

performance and health status of broilers.  

Plants and their extracts (called essential oils) possess antibacterial, antifungal and antiviral 

properties and have been screened worldwide as potential sources of novel antimicrobial 

compounds, alternatives to treat infectious diseases and agents promoting food preservation 

(Solorzano-Santos and Miranda-Novales, 2011). Weight gain is one of the most sensitive and 

informative measure of efficacy of certain additives (Conway et al., 1999). From productive point 

of view, it is of interest to mention that our results showed that phytoadditives can improve growth 

performance in broilers, although there were no statistically significant differences between control 

and experimental groups (Table 1). But, it is obvious from results showed in Table 1, that broilers 

received BD with 0.5% of Ocimum basilicum and 0.5% of Thymus vulgaris had a better feed 

conversion ratio and carcass yield compared to other groups of broilers. Our trial was performed 

under highly hygienic conditions, which could have alleviated the animals’ response. 

Environmental conditions, such as density and stress status of the animals, are important for 

detecting performance responses to plants used as feed additives (Catala-Gregori et al., 2008). 

According to Ertas et al. (2005), the combination of some plants extracts could present better effect 

on the growth performance in poultry in comparison with their individual supplementation. 

Synergism among some herbal constituents was highlighted in the in vitro studies performed by 

Montes-Belmont and Carvajal (1998). Moreover, Burt (2004) reported that an antagonistic effect 

has been expected as well. We presumed that potential synergistic effects between basil and thyme 

could result in beneficial effect on both the growth performance of broilers and their 

hepatoprotective effects. 

Although total protein concentrations were also affected by phytoadditives in BD (Fig. 1), the most 

remarkable are results in albumin concentrations (Fig. 2). Our results showed that 1% of basil had 

the best stimulatory effect on hepatocytes to synthesized albumin, since the liver is the only site for 

its synthesis. It is possible that eugenol and carvacrol, two major ingredients of basil (Lv et al., 

2011), are responsible for such liver response. Total proteins, also were much higher in herbal 

supplemented broilers; the most higher values were recorded in group supplemented with mixture 

of 0.5% basil and 0.5% of thyme (Fig. 1). If one takes into account that globulins are the second 

protein fraction, very important as a part of defensive systems of an organism (and that they are 

elevated in this case), the contribution of this herbal combination should not be neglected in 

stimulation of broilers immune system.  

Dietary supplementation of our plants combination to chickens for 8 weeks did not cause a 

significantly lower blood plasma glucose concentration, and in this respect our results are 

contradictory. Namely, a number of spices and herbs have a long history of traditional use in 

treating elevated blood sugar levels. For example Jarvill-Taylor et al. (2001) reported that cinnamon 

stimulated glucose uptake, glycogen synthesis, and activated glycogen synthase in 3T3-L1 

adipocytes. Later studies of Bakirel et al. (2008) showed that ethanolic extracts of rosemary leaves 

lowered blood glucose in normoglycemic and glucose-hyperglycemic rabbits. 

In the present experiment, there was a significant decrease in total bilirubin concentration in birds 

fed diets supplemented with 0.5% basil and 0.5% thyme (II group) and 0.5% basil and 2% anis (III 

group). A decrease in total bilirubin level in the blood sera in the current study could be explained 

by stimulation of uridine diphosphate glucuronyltransferase enzyme (UDP-glucuronyltransferase), 
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or by protective effects of essential oils presents in our combination of plants on wall of liver cells 

(Figs. 3 and 4). There are several reports concerning an inhibition or activation of hepatic UDP 

glucuronyltransferase by certain plant constituents. Siraki et al. (2005) found out that borneol 

inhibited glucuronidation of non steroidal antiinflammatory drugs in isolated rat hepatocytes. This 

could be also applied to activity of creatine kinase activity. Namely, we found significantly decrease 

of its activity in the blood sera of broilers fed with combinations of basil and thyme (II group) and 

basil and anis (III group). Undoubtedly, these findings coupled with total bilirubin concentration, 

suggest that wall of liver cells was strengthened in some way (Bakkali et al., 2008). 

Little is known about the effects of herbs on lipid metabolism of broilers. The effect of some 

functional herb substances (cyclic terpenes) on serum cholesterol and total lipids in poultry were 

reported by Faxova et al. (2009). On the other hand, no changes in serum cholesterol and plasma 

lipids because of dietary supplementation of herb extracts (some monoterpens and essential oils) to 

broilers were observed. Najafi and Torki (2010) found that total cholesterol, triglycerides and high-

density lipoproteins in the blood of broilers did not respond to the dietary supplementation of clove 

extract. Our results are in line with these findings, except for the combination of 0.5% basil and 

0.5% thyme (Fig. 5), where this combination of phytoadditives significantly decreased the 

concentration of triglycerides in the blood of broilers. 

It could be concluded that supplementation of the diet with phytoadditives has a potential to 

improve health status in broilers. Further examinations are needed in order to elucidate the exact 

mechanism of action. 
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