ORIGINAL ARTICLES | AVIAN DISEASES
OPUTUHANBHBIE CTATBY | BONE3HW NTUL

DOI: 10.29326/2304-196X-2020-4-35-272-276
UDC619:616-002.8:636.5:615.9

Efficacy of a complex plant-based preparation
for poultry mycotoxicosis

E.V. Kuzminova', E. P. Dolgov?, M. P. Semenenko?, P. V. Miroshnichenko*

Federal State Budget Scientific Institution “Krasnodar Research Centre for Animal Hushandry and Veterinary Medicine’,
Krasnodar, Russia

' ORCID 0000-0003-4744-0823, e-mail: niva1430@mail.ru

2 0RCID 0000-0003-2979-0782, e-mail: edolgov93@mail.ru

3 ORCID 0000-0007-8266-5900, e-mail: sever291@mail.ru

* ORCID 0000-0002-5835-1159, e-mail: mpetrvas@mail.ru

SUMMARY

The article presents results of efficacy studies for a complex plant-hased preparation for poultry mycotoxicosis. Feed additive fibralin contains polysaccharides (dried
sugar beet pulp) and phospholipids (rapeseed lecithin) in the proportion 4:1. Eighteen-day-old “Ross-308" broiler chickens with average weight of (665.10 + 4.28) g
were tested, since such mycotoxins as T-2 toxin, zearalenone and aflatoxin B, were detected in their feeds. Maximum admissible level of each toxin was not
exceeded, however, their cumulative effect on poultry resulted in mycotoxicosis. Use of fibralin in the feed (3 kg per one ton) for 10 days reduced clinical signs of
intoxication, increased flock survival by 13.5% and stimulated body weight gain by 15.8%. Pharmacological effect of fibralin was demonstrated by improvement
of blood morphobiochemical parameters in poultry, i.e. reduction of leukocytes by 19.3% and cholesterol by 13.6%; and an increase in the number of erythrocytes
by 19.4%, hemoglobin by 8.1% and calcium by 9.5%. Antitoxin therapy had a positive effect on liver structure and functions and that fact was confirmed by a
decrease in aminotransferase level in serum and normal levels of total protein. The data obtained may justify the use of this natural bio-preparation as a product
with antitoxic and hepatoprotective properties and the use of fibralin for mycotoxicosis treatment of poultry.
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PE3IOME

MpezcTaBneHbl pe3ynbTatbl U3yueHns 3GOeKTUBHOCTU KOMMIIEKCHOTO MpenapaTa Ha 0CHOBE BTOPUUHbIX PAaCTUTENbHBIX PECYPCOB NP MUKOTOKCUKO3€ CeNbCKo-
X03AIiCTBeHHOI NTULbI. Tpenapar ¢pnbpanuH copepuT KOMNAEKC BeLLECTB NoN1caxapuaHoii (Cyxoil CBEKNOBUYHBIN XOM) 1 GochoNNMAHOI (pancoBbIii NeLUTUH)
npupoAbI B CooTHOLWeHMH 4:1. ccnefoaHma npoBefeHbl Ha 18-CyToUHbIX LibinnATax-6poiinepax kpocca «Pocc-308» co cpefHeit Maccoi Tena (665,10 £ 4,28) r,
B KOPMOBbIX PaLIOHAX KOTOPbIX Obilin 06HAPYXKeHbI MUKOTOKCUHbI: T-2 TOKCMH, 3eapaneHoH U agnaToKcuH B,. KoHLEHTpawya TOKCUHOB Mo 0TAENbHOCTH
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He npeBbiLLana MaKCMMabHO AONYCTUMOTO YPOBHSA, HO UX COYETAHHOE BO3AEIACTBIE HA OPraHM3M NTULb 06YCNaBAMBANO0 Pa3BUTIE MUKOTOKCUKO3A. lpumeHeHne
dubpanuHa B 403e 3 Kr Ha TOHHY Kopma B TeyeH e 10 AHeil MPUBENO K CHUMKEHWIO KAMHUYECKUX NPU3HAKOB MHTOKCUKALIAM, NOBbILLEHUI0 COXPAHHOCTY NOrOI0BbA
Ha 13,5% 1 NHTEHCUBHOCTY NPUPOCTOB MacChl Tena Ha 15,8%. Dapmakonoruueckuii 3pdexT dubpanuHa npossunCca ynyuLueHnem Mophobroxummyeckmx napa-
METPOB KPOBY MTULIbI 33 CYET CHINKEHNA KOHLIEHTPaLm NeiikouuToB Ha 19,3% u xonecTeputa Ha 13,6% npu yBenuueHnn cofepaHna 3putpountos Ha 19,4%,
remorno6uHa — Ha 8,1% u kanbuua — Ha 9,5%. AHTUTOKCUYeCKas Tepania o0kasana nonoxuTenbHoe AeiicTBUe Ha CTPYKTYPHOE U GyHKLMOHANbHOE COCToAHMe
MeyeHy, 4To NOATBEPANNOCH CHUXeEHIEM YPOBHSA aMUHOTPaHCGepas B CbIBOPOTKe KPOBK 11 HOpMan3aLmeli KoHLeHTpaLum obLuero 6enka. MonyyeHHble AaHHble
MOTYT CIYKIUTb OCHOBaHMEM ANA NPUMeHeH!A AaHHOro 610N0rUYEeCKOro KommneKca NpUpPOAHOT0 NPOUCXOXAEHIA B kauecTBe npenapata C aHTUTOKCUYecKuMi
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11 TenaTonpoTeKTOPHbIMM CBOCTBAMMU W UCMOb30BAHMA ¢M6paﬂVIHa npu Tepannii MUKOTOKCUKO30B Y NTULIbI.
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INTRODUCTION

An increase in the number of mycotoxicoses cases in
animals and poultry is reported now and this situation po-
ses high economic and environmental risks. There are hun-
dreds of various mycotoxins; they differ in their chemical
structure and in theirimpact on animals. Most widespread
mycotoxins are aflatoxin, zearalenone, T-toxin, fumonisin
and ochratoxin. Many mycotoxins cause severe irrever-
sible changes in animals that frequently result in death.
This problem is aggravated by the fact that mycotoxins
(transmitted to animals via feeds) can accumulate in food
products of animal origin, thus posing a significant risk for
human health [1, 2].

Taking into account the above, we believe that veteri-
nary science faces now a crucial task to develop effective
complex antitoxic preparations. A wide range of prepa-
rations that have antitoxic, hematoprotective, antioxidant
properties includes fibralin based on such plant by-pro-
ducts as beet pulp and rapeseed lecithin.

Beet pulp fibers included into preparation normalize
motor functions of biliary tract, i.e. stimulate bile excretion
and prevent stases in hepatobiliary system. Beetroot con-
tains many microelements and vitamins, and beet pectin
found in its fibres has physicochemical properties (i.e. low
etherification degree with a great number of free carbo-
xyl groups) of the best natural adsorbent and complexing
agent for different xenobiotics [3-5].

Lecithin, the second component of fibralin, is a com-
plex of essential phospholipids with a range of different
functions. It is a component of cellular membranes (in the
form of phosphatidylcholine); an emulsifier and regulator
of cholesterol crystallization; it contains omega-6 poly-
unsaturated fatty acids that normalize lipid transport in
blood and improve intestinal lipid absorption; it plays an
important role in immune protection and has an antioxi-
dant effect etc. [6-8].

The purpose of the research is to analyze fibralin
efficacy for mycotoxicosis in broiler chickens.

MATERIALS AND METHODS

Fibralin contains polysaccharides (dried beet pulp)
and phospholipids (rapeseed lecithin) in the propor-
tion 4:1.

Fibralin efficacy was tested in backyard“IP I.V. Remesnik”
(the Dinsky Raion, the Krasnodar Krai). 440 eighteen-
day-old “Ross-308" cross broilers with average weight of
(665.10 + 4.28) g were used. Deaths were reported in the
backyard during 5 days before the experiment, when star-
ter diet was being replaced by grower diet.

Mixed feed “Rost” was tested in ELISA for mycotoxins.
For this purposes we used Stat Fax® 2600 (USA) analyzer
and a test kit for indirect competitive ELISA (ZAO “Farma-
tekh’, Russia). The test revealed mycotoxins in the feeds:
T-2 toxin - 0.016 mg/kg; zearalenone - 0.018 mg/kg; afla-
toxin B, - 0.002 mg/kg. Maximum admissible level of each
toxin was not exceeded, however, their cumulative effect
on poultry resulted in mycotoxicosis.

In order to assess fibralin efficacy we divided the chi-
ckens into 3 groups: experimental group No. 1 (200 chi-
ckens) received 3 kg of fibralin per ton of feed; experimen-
tal group No. 2 (200 chickens) received 1.5 kg of another
preparation for comparison “AtoxBio Plus” (OOO "Tekhno-
Feed", Russia) per ton of feed; control group No. 3 (40 chi-
ckens) received no treatment. Thus, the preparations were
given for 10 days.

Clinical observations were performed during the ex-
periment; chickens were weighed at the beginning and
at the end and dead birds were subject to post-mortem
examination. On day 1 and day 10 of the experiment,
we took 10 chickens from each group for general and
biochemical blood tests. Biochemical blood tests were
performed in automatic chemistry analyzer Vitalab Se-
lectra Junior (the Netherlands) with chemical reagents
from ELITech Clinical System (France) and Analyticon
Biotechnologies AG (Germany), general blood test was
performed in automatic analyzer Mythic 18 Vet (Swit-
zerland).
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Table 1
Body weight gain of broiler chickens treated for mycotoxicosis

Tabnuua 1
[luHamuka maccobl Tena ubINAAT-6poitnepoB Npu neyeHuu
MUKOTOKCUKO3a

Body weight, g

Groups Day 1 Day 10
of the experiment of the experiment

Experimental No. 1 664.90 +4.26 1204.90 +11.3
Experimental No. 2 665.40 = 4.41 1192.50 £ 12.9
Control No. 3 664.80 +4.18 1040.70 £ 10.7

The following benchmarks were used to evaluate treat-
ment effectiveness: survival rate, clinical status, appetite,
locomotor activity, results of general and biochemical
blood tests, body weight gain.

All the animal tests were performed in compliance with
the requirements of Directive 2010/63/EU of the European
Parliament and of the Council of 22 September 2010

“On protection of animals used for scientific purposes”.

Statistical analysis was performed using Statistica 6.0
software. Validation criterion was determined by Student’s
table.

RESULTS AND DISCUSSION

During the whole experiment 3 chickens were
found dead (1.5%) in group No. 1 (received fibralin)
on the first two days of the experiment; 5 chickens
died in group No. 2 (2.5%) and 6 birds died in control
group (15%).

Gravimetric measurements showed weight gain in all
the three groups, however, weight gain rate was obvi-
ously lower in chickens from control group (received no
treatment) than that in birds from experimental groups.
Thus, on day 10 of the experiment the difference from ex-
perimental group No. 1 was 15.8% and from group No. 2 -
14.6% (Table 1).

Assessment of hematological status revealed that white
blood cell count in chickens from all groups was close to
upper normal level, on average (37.10 £ 1.27)x10%/L. At the
end of the experiment white blood cell (WBC) count in chi-
ckens from group No. 3 increased by 9.1% and accounted
for (39.80 + 0.96)x10%/L, whereas WBC concentration in
groups No. 1 and No. 2 decreased by 19.3 and 16.2%, res-
pectively. Besides, the group that received no treatment
demonstrated a progressive decrease in red blood cell
(RBC) count by 12.1% - (2.90 £ 0.22)x10'?/L and in hemo-
globin level by 6.7% — (84.10 + 2.08) g/L as compared to
their original levels. Broiler chickens from experimental
groups No. 1 and No. 2 demonstrated positive dynamics,
i.e. an increase in RBC count by 19.4 and 12.5%; and he-
moglobin by 8.1 and 11.6%, respectively, as compared to
the original data.

Laboratory blood tests revealed that treatment for my-
cotoxicosis with antitoxic preparations was accompanied
by positive changes in biochemical profile of chickens,
with a number of better values reported in experimental
group No. 1 (Table 2).

At the beginning of the experiment, the chickens
demonstrated higher levels of liver enzymes, i.e. alanine
aminotransferase (ALT) was higher than the reference
value and aspartate aminotransferase (AST) activity was
reported at the upper normal level. These data suggest
there was a mild cytolytic process in liver caused by the
given combination and concentration of mycotoxins.
Antitoxin therapy in experimental groups had a positive
effect on liver structure and functions as it was confirmed
by a drop in aminotransferases level in chicken serum:
in group No. 1 - ALT decreased by 30.5% (p < 0.01) and
AST by 15.1%; in group No. 2 — ALT decreased by 15.1%
(p <0.05) and AST by 6.1%. On day 10, the enzyme activity
in the control group increased as compared to the origi-
nal values: ALT increased by 19.7% (p < 0.05) and AST by
12.6% (p < 0.05). These changes indicate an acceleration in
hepatocyte cytolysis accompanied by mycotoxicosis that
pushes the enzymes out into the intracellular space and
increases their level in blood.

A baseline study revealed hypercholesterolemia that
demonstrated early signs of liver damage in chickens.
Hypercholesterolemia is a sign of acute liver dysfunc-
tion in the early stages of the disease. It is well-known
that cholesterol concentration drops lower than the nor-
mal value, when an acute condition becomes a chronic
one. These changes in cholesterol profile were as well
observed during the experiment: those broiler chi-
ckens that had mycotoxins in their diet and received no
treatment had cholesterol below lower limit of normal
at the end of the experiment, i.e. (2.46 + 0.09) mmol/L
with the significant difference from the original data of
33.7% (p < 0.01). Due to the treatment provided, choles-
terol concentration was optimal in group No. 1 by 13.6%
and in group No. 2 by 7.3% as compared to the back-
ground data.

Hepatic protein synthesis in chickens from experimen-
tal groups improved as it was indicated by normalization
of total protein concentration that increased by 16.7%
(p <0.05) in group No. 1 and by 15.8% in group No. 2 on
day 10 of the experiment as compared to the original va-
lues. At the end of the experiment, hypoproteinemia be-
came more evident in control chickens, with a decrease in
total protein by 5.9%.

There was also a 10.1% drop in creatinine concentra-
tion in group No. 3 as compared to the original values;
however, this parameter did not significantly change in
experimental groups.

Pharmacological effect that fibralin has on protein
metabolism is explained not only by improved hepatic
protein synthesis influenced by a hepatoprotective com-
ponent of the preparation, but also by the intake of beet
pulp proteins represented by such amino acids as lysin,
arginine, leucine, phenylalanine, threonine, valine, me-
thionine and cystine.

In addition, it is the mineral content of beet pulp (a lot of
calcium, potassium, sodium, magnesium, cuprum, cobalt)
that leads to changes in calcium and phosphorus meta-
bolism in chickens treated for mycotoxicosis. Total calcium
in chicken blood reported in baseline studies was at the
lower limit of normal - (2.10 £ 0.09) mmol/L on average.
At the end of the experiment, the chickens from experi-
mental group No. 1 (received fibralin) demonstrated an
increase in calcium level up to (2.30 £ 0.06) mmol/L, which
complies with the normal values. No significant changes
were reported in mineral metabolism in the other groups.

VETERINARY SCIENCE TODAY, DECEMBER N°4 (35) 2020 | BETEPUHAPUA CETOLHA, AEKABPb No4 (35) 2020

ORIGINAL ARTICLES | AVIAN DISEASES OPUTMHANbHBIE CTATbY | BOME3HW NTUL

Table 2

Blood chemistry values for broiler chickens treated for mycotoxicosis (M + m; n = 10)

Tabnuya 2

Buoxummnueckmne nokasarenu KpoBu LbINAAT-6poiinepoB npyu neyeHMn MUKoToKcMKo3a (M = m; n=10)

Groups

Experimental No. 1 Experimental No. 2 Control No. 3

Day 1 of the experiment
ALT, u/L 2260+1.77 2130+ 1.67 23.90+1.32
AST, u/L 296.50 £ 5.60 284.50£3.50 291.70 £ 4.40
Cholesterol, mmol/L 3.74+0.18 3.69+0.11 3.71+0.12
Glucose, mmol/L 8.70 £0.55 8.90 +0.46 9.10 +0.41
Creatinine, pmol/L 29.10£1.32 2850+1.15 29.80+0.79
Total protein, g/L 31.20£0.85 29.80+1.22 30.40£0.43
Calcium, mmol/L 210+0.12 2.10+0.09 2.00£0.05
Phosphorus, mmol/L 1.28 +£0.16 1.34+0.12 1.36+0.18

Day 10 of the experiment
ALT, u/L 15.70 +£0.39** 18.10 +0.48* 28.60 +0.54*
AST, u/L 251.50 £ 5.60 267.30£3.40 328.90 + 4.70*
Cholesterol, mmol/L 3.23£0.07% 342+0.13 2.46 +£0.09%*
Glucose, mmol/L 10.90 +0.63 9.40+0.36 8.20+0.27
Creatinine, pmol/L 3230+0.71 29.10+0.62 26.80+0.36
Total protein, g/L 36.40 +0.43* 34.50+1.30 28.60 +0.74
Calcium, mmol/L 2.30£0.06 22001 1.90+0.13
Phosphorus, mmol/L 1.35+0.15 1.39+0.24 1.42+0.17

*p <0.05;

**p < 0.01 - differences are verified in relation to background data (pa3nuuua LocTOBEpHBI N0 OTHOLLEHIH K QOHOBBIM JaHHBIM).

CONCLUSION

Consequently, the carried out research demonstrated
that a complex use of substances with adsorptive, hepa-
toprotective, antioxidant and metabolism-stabilizing pro-
perties improves survival rate and productivity of poultry
fed with mycotoxin-contaminated feeds. Use of fibralin
against combined mycotoxicosis in broiler chickens (at
a dose of 3 kg per ton of feed) reduces clinical signs of
intoxication, normalizes morphological and biochemical
parameters of blood, increases survival and weight gain
rates in the flock.
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SUMMARY

Itis an urgent task today to seek and implement nature-like technologies in broiler production and obtain biologically complete and safe poultry products, thus
refusing from antibiotic use in feed. Feed additives based on natural components can be an effective tool forimplementation of preventive and therapeutic veterinary
measures. The paper presents research study results of application of betulin-based phytobiotics in broiler farming. The tests were carried out on Ross-308 cross-
breed broiler chickens within the production cycle at one of the poultry farms of the Sverdlovsk Oblast. Birds of the experimental group received compound feed
supplemented with dry betulin at 2.5 mg/kg of live weight from day 21 to day 35 of growing. The introduction of betulin-based feed additive into the diet contributed
toincrease in live weight gain and 7.6% pectoralis muscle output as compared with the control group. It was established that the phytobiotic consumption resulted
in reduced deposition of subcutaneous and abdominal fat, higher biological value of meat by increasing the ash content, improved technological properties of
meat due to increasing water-holding capacity of muscle fiber and intensity of formation and maturation of muscle fiber. Histological studies of pancreatic tissue
samples from broiler chickens showed increase in the mass of islets of Langerhans and insulin-producing cell complexes. The pancreas was activated due to effects
of the betulin-based feed additive. The results obtained indicate that the use of betulin in broiler production is a promising trend.

Key words: broiler chicken, feed additive, betulin, phytobiotics, live weight, muscle fibre, fat, pancreas, islets of Langerhans.
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PE3IOME

Mowck 1 BHeApeHue NpupoAonofo6HbIX TEXHONOTUA NPI BbIpaLLMBaHK UbINAAT-6poiinepoB 1 nonyyeHun 6uonornyeckin NoNHOLEHHON 1 6e3onacHoil
NpOAYKLMM NTULIeBOACTBA B YCIOBMAX 0TKA3a OT KOPMOBIX aHTUOMOTMKOB Ha CErOAHALIHMI AeHb ABNAETCA aKTyanbHoil 3agaveii. pu npoBefeHUn npo-
GUNAKTUYECKNX 1 TepaneBTUYECKUX BETEPUHAPHDBIX MepONpPUATHIA SOOEKTUBHBIM CPEACTBOM MOTYT 6bITb KOPMOBbIE F0OABKM HA OCHOBE NPUPOSHBIX KOM-
MoHeHToB. B paboTe npezcTaBneHbl pe3ynbTaTbl HAy4YHOro CCIEA0BAHNA N0 MPUMeEHeHNIo GUTo61OTHKA Ha 0CHOBE 6eTynuHa B 6poiinepHoM NTULEBOACTBE.
WcnbiTaHnA npoBeaeHbl B yCI0BIAX TEXHONOTMUECKOrO LMKNA Ha 0fHOI 13 nTuledabpuk (BepanoBckoi 06nacTy Ha upinnaTax-6poiinepax kpocca «Pocc-308».
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