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SUMMARY

The global economy dictates more and more stringent requirements for the quality and volumes of products consumed. Veterinary professionals have to look for
medicinal products that have a sparing effect on the animal body and, at the same time, are capable of eliminating disease causes. The paper presents the results
of tests of Kutikulin, a product made at the Vologda Branch of the FSCVIEV, which consists of chicken gizzard cuticle containing a keratoid secretion and a number
of biologically active enzymes. It is a non-toxic, water-insoluble, odourless yellow-green powder with a bitterish taste. When Kutikulin was used to treat newborn
calves with a mild dyspepsia resulting from various alimentary causes, the disease duration averaged 2.9 days, recovery rates in the groups were approximately
the same (96.6—96.9%). Kutikulin treatment of older calves allowed to reduce the duration of treatment by almost a day, to increase recovery rates by 4.8% and to
decrease the number of deaths by 1.6 times. When used for preventive purposes in weaned piglets, Kutikulin helped to decrease morbidity in groups 1,3 and 5 (test
groups) by 2.7, 8.9 and 1.8 times, respectively, as compared with control groups. Its preventive effectiveness was found to be the highest in group 3 (test) piglets that
received Kutikulin on a group basis with a liquid feed at a dose of 1.0 g once a day during 3 consecutive days. Along with a shorter disease duration, test group animals
also demonstrated less pronounced clinical symptoms. Thus, the use of Kutikulin reduces gastrointestinal disease morbidity and mortality in calves and piglets.
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PE3IOME

MupoBas 3KoHOMMKa BMKTYeT Bce Bonee xecTkue TpeboBaHNA K KauecTBy 1 06bemy notpebnsemoii npoayKumu. Cnewnanuctbi B 06nacTin BeTepUHapUY BbIHYXJe-
Hbl 0CYLLIECTBAATD NONCK NEKAPCTBEHHbIX CPE/ICTB, KOTOPbIE 0Ka3bIBAKT LAZALLEe AeIACTBIE HA OPraHU3M KMBOTHBIX, HO Y STOM CMOCOGHDI YCTPAHATb NPUYNHDI
3aboneBaHuA. B jaHHo CTaTbe npeacTaBneHbl peynbTaTbl UCbITaHUA U3roToBNEHHOTO Ha 6a3e Bonoroackoro dunuana OFbHY OHL| BB PAH npenaparta «KyTu-
KyNUH», COCTOALLIErO U3 KYTUKYIbI MbILLEYHOTO XKeNyzKa Kyp, CoRepraLLiei KepaTouaHbIii cekpeT 1 pAz 61onornyeckn akTUBHbIX GepMEHTOB, 1 NpeACTaBAAloLLEro
€060i HETOKCUYHBIIA 1 HepaCTBOPVMbIii B BOZE MOPOLLIOK XeNTo-3eNeHoro LiBeTa, FopbKkoBaToro BKyca, 6e3 3anaxa. lpu npumeHerm cieyebHoii Lienblo npenapara
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«KyTUKyNMH» HOBOPOXAEHHBIM TeNATaM C Nerkoi opmoii ANCNencum, BbI3BaHHOI PasAMYHBIMU NPUYUHAMI ATUMEHTAPHOTO XapaKTepa, NPOA0MKUTENbHOCTb
601e3HM COCTaBWNA B CPeSiHeM 2,9 [iHA, NPOLIEHT BbI3OPOBEBLUMX B rpynnax 6bun npumMepHo ofuHaKoBblil — 96,6—96,9%. Y TenAT cTapLuero Bo3pacTa eyeHue
npenapaTom No3BoAUI0 YMeHbLIMTb ANNTENbHOCTD IeYEHUA MOYTH Ha CYTKY, MOBbICUTL MPOLLEHT BbI30POBeBLUMX Ha 4,8%, CHU3MTb Yncno nasLumx B 1,6 pasa.
lcnonb3oBakue npenapara «KyTukynuH» CnpodunakTueckoii LieNbko y NOPOCAT-0TbeMblLLel COKpaTUno 3a601eBaeMoCTb B NepBOil, TeTbelt 1 NATOM OMbITHBIX
rpynnax no cpaBHeHmio C KOHTPOAbHbIMK B 2,7; 8,9 1 1,8 pa3a cooteTcTBeHHO. Hanbonee Bbicokaa npodunakTuyeckan 3OYeKTUBHOCTL YCTaHOBNEHa Y NOPOCAT
TpeTbeli ONbITHOI FPYMNbl, KOTOPbIE MOAyYani Npenapar rpynnoBbIM METOA0M C XKUAKIM KOPMOM B Ao3e 1,0 T 041nH pa3 B CYTKM 3 AHA MOAPAR. Y NOAONBITHBIX
KUBOTHbIX IOMMMO COKPALLIEHA Nepuoza 3a6oneBaHIA 0TMeYany ymeHbLIeHIe CTeneHu BbIpaXKeHHOCTH KIMHUYECKUX CUMNTOMOB. Takvum 06pa3om, npume-

HeHue npenapata <<KyTI/IKyJ1I/IH>> CHUXaeT 3abonesaemocTb U OTXOZ TENIAT U NOPOCAT NP XeNyA0UHO-KULLIEYHbIX 3aboneBaHuax.

KnioueBble cnoBa: neyenue, npoduUnakTika, XenynouHo-KulLeyHble 3aboneBanus, Tendta, nopocata, npenapar «KyTukynux»
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INTRODUCTION

Among pathologies reported on animal farms of the
Vologda Oblast, maximum economic losses are associ-
ated with gastrointestinal diseases that especially affect
young animals. The first 10-15 days after birth, in parti-
cular the colostral stage, is the most difficult period as re-
gards young animals’ survival. The predisposing cause of
gastrointestinal disorders (dyspepsias) is decreased body
resistance in newborn calves arising from nutritional defi-
ciencies and inappropriate housing conditions of mother
cows. Cows receiving deficient diets give birth to calves
that demonstrate reduced enzyme secretion by digestive
glands and hydrolysis product malabsorption in the intes-
tine. Such animals typically have gastrointestinal disorders.
In view of this, the use of products, which stimulate and
normalize enzyme secretion by digestive glands, gains a
practical importance. The creation of adequate conditions
for calving in specially designated pens and subsequent
housing of young animals, as well as timely and sufficient
colostrum feeding allow to prevent the disease in most
cases. At present, tissue-based products are widely used
for gastrointestinal disease prevention and treatment in
young animals, as well as for the improvement of their
performance [1].

Tissue-based products have been known since the first
century AD, with the roots of various plants being used as
a base for them at that time. Roman scientists Columella,
Apsyrtus and Vegetius reported successful subcutaneous
administration of hellebore root to cattle and pigs.

The quality and ecology of products for human con-
sumption, freedom from chemicals and balanced diets are
of high importance nowadays. Products of animal origin
play an essential role in the diet since they are a complete
source of protein [2, 3].

Raw material quality is based on multiple factors such
as processing, manufacture, safety. But the focus should
be on product quality, which initially depends on animals’
housing conditions, their diets and treatment prescribed

where necessary. It is known that the unlimited use of an-
tibiotics affects product quality. This topic is particularly
relevant in the light of the fact that drugs of such kind are
commonly used on farms in order to reduce treatment
duration, while spending as little money as possible. As
a result, certain disease-causing bacteria develop resis-
tance to antibiotics and thus become insusceptible to
drugs at the very time when their administration is vitally
important. The use of expensive, not readily available an-
timicrobials has a negative effect on the economic per-
formance of agricultural establishments. It is therefore
appropriate to replace them with products that improve
digestion and absorption of nutrients in the gastrointes-
tinal tract [4, 5].

Tissue-based products and lysates prepared by hydro-
lysis from various organs and tissues are widely applied
in veterinary practices. In particular, treatment involves
the use of tissue-based products prepared from liver and
spleen of cattle, testes of male horses and rams. These sub-
stances used in minimum quantities to supplement feeds
or as mucous membrane applications promote the growth
and development of young animals, increase weight gains
in fattening livestock. They also have a favourable effect on
the body’s natural resistance parameters (serum lysozyme
and bactericidal activity, phagocytic activity of leukocytes),
morphological and biochemical blood profile (erythrocyte
and leukocyte counts, hematocrit, erythrocyte sedimenta-
tion rate (ESR), hemoglobin and total protein levels) [6, 7].

Tissue therapy is based on the use of preserved tissues
and products prepared from them for the treatment of an-
imals, as well as for the improvement of their performance.
Tissue-based products contain protein components that
stimulate certain body organs and tissues. Their effec-
tiveness largely depends on an animal’s species, age, the
functional state of its nervous system or specific features
of a disease. The use of tissue-based products leads to a
15-30% rise in weight gains in animals and helps to in-
crease meat production [8, 9].
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Tissue therapy, in combination with adequate fee-
ding and optimal housing conditions, has a beneficial
effect irrespective of the form of the disease - it improves
the body’s physiological functions, thus helping to cope
with pathological processes. Besides, complications and
side effects are extremely rare [10].

Biostimulants are widely used for the treatment of obs-
tetric and gynecological disorders in livestock: chronic en-
dometritis, elementary ovarian dystrophy. Tissue-based
products used when treating infectious diseases have
a systemic stimulating effect on the body, and this is of
practical importance for the enhancement of specific im-
munity factors and a better diagnosis of chronic infectious
diseases [11, 12].

Young animals, first and foremost newborn ones, are
at high risk of death from dehydration because of in-
adequate water metabolism regulation arising from in-
complete functional development of kidneys. Such ani-
mals shall therefore be subjected to treatment without any
delay. Sometimes it is enough to administer a normal sa-
line solution, infusions and decoctions of medicinal herbs,
compound electrolytic solutions, such as Ringer-Locke’s
solution, . G. Sharabrin’s solution [13, 14].

Another important aspect is the development of im-
munity in animals in early life. It is at this time that the
enhancement of immune system is indispensable for the
improvement of general body resistance to diseases. Con-
siderable attention should be given to the enhancement
of body defences, resistance to environmental conditions,
while taking into account the length of time from the
start of treatment till full recovery. For the improvement
of these parameters, the animal body requires nutrients,
but feeds consumed on a daily basis or bioadditives do not
always contain the sufficient amounts of them. This can
be accomplished by using products of plant and animal
origin [15, 16].

One of known tissue-based products is the product
made according to V. P. Filatov’s method. This scientist
was the one who began the studies of biogenic stimulants
in 1933. Biogenic stimulants are produced as a result of
animal tissue preservation at low temperatures and plant
tissue preservation in darkness. They are non-protein sub-
stances, which are primarily represented by malic, citric,
lactic, succinic, carboxylic acids and two amino acids: ar-
ginine and glutamic acid.

According to many authors, the range of biogenic stim-
ulant application in veterinary and human medicine is
rather wide. Veterinarian K. Kiselev (1898) used male horse
testis extract to treat pleuroneumonia-affected horses and
succeeded in bringing them to full recovery. Preserved tis-
sues prepared according to V. P. Filatov’s method can be
used as a separate medicinal product, as well as in combi-
nation with antibiotics and vitamins [10, 13, 17].

An experiment was conducted at the Kazan State Acad-
emy of Veterinary Medicine named after N. E. Bauman to
study the product made according to V. P. Filatov’s method.
The product consists of tissues of parenchymatous organs
(liver, spleen) from healthy livestock, supplemented with
trace elements. The experiment was carried out in twelve
3-month-old calves. The product was administered in the
middle third of the neck at a dose of 10 ml every 7 days for
4 weeks. Based on the test results, it was concluded that
the functional activity of immune system had enhanced,

there had been an increase in the blood levels of total pro-
tein by 6.7%, phosphorus by 3.9%, calcium by 3.4%, albu-
mins by 5.4%, a-globulins by 7.1%, 3-globulins by 8.3%, as
compared with control animals [18].

The Vologda Veterinary Research Station, now known as
the Vologda Branch of the FSC VIEV, developed and paten-
ted a biostimulant — Splenivit, a bovine spleen extract sup-
plemented with vitamin B_.". It is a sterile fluid of a deep
brown colour with a reddish hue, which has no toxic and
anaphylactogenic properties. Its effect on the general resis-
tance was determined in pregnant sows. The biostimulant
was administered to the test group (132 animals) at a dose
of 5 ml 30, 20, 10 days before farrowing. The product was
not administered to the control group (172 animals).

The number of stillbirths in sows that had received the
biostimulant was reduced by half, piglet survival rate at
weaning rose by 2.8 times, and weaner output increased
by 2.2 animals.

After double administration of Splenivit, 20-day-old
piglets demonstrated a significant increase in hemoglo-
bin levels by 14.7%, an increase in erythrocyte counts
by 33.3%, total protein levels by 12.3%, y-globulin le-
vels by 67.3%, phagocytic activity and phagocytic index
of neutrophils by 13.2 and 16.7%, respectively, whereas
blood leukocyte counts and the number of stress-affected
piglets decreased by 39.3 and 25.0%, as compared with
controls (P > 0.95-0.99).

After triple administration of Splenivit, the most sig-
nificant differences among 30-day-old piglets consisted
in an increase in erythrocyte counts by 37.2%, total sugar
levels by 13.5%, neutrophil phagocytic activity by 79.6%
(P>0.95-0.99), whereas lymphocyte and leukocyte counts
and the number of stress-affected piglets decreased
by 11.3,51.0, 50.0% (P > 0.95-0.99).

The tests of blood samples from calves, to which
Splenivit had been administered three times at a 7-day
interval starting from the age of 2 days, showed an in-
crease in the following parameters: hemoglobin levels
by 13.6%, serum bactericidal activity by 36.0%, neutrophil
phagocytic activity by 77.8%, complement levels by 60.0%,
monocyte counts by 53.0%, whereas band neutrophil
counts and sialic acid levels decreased by 47.5 and 20.3%,
respectively.

The percentage influence of Splenivit within the entire
complex of factors leading to changes in hemoglobin
levels, serum bactericidal activity, neutrophil phagocytic
activity, complement levels, sialic acid levels, band neutro-
phil and monocyte counts, was 13.6, 13.5, 13.9, 10.0, 14.3,
15.8, 14.9%, respectively (P > 0.95-0.99).

Test group morbidity and mortality were 2.2 times lo-
wer in calves and, respectively, 2.7 and 4.1 times lower in
piglets, as compared with the control groups. Besides, the
number of hypotrophic piglets at weaning decreased by
2.5 times. Thus, Splenivit used in diseased newborn calves
and piglets enhances body defences, improves growth
and development, reduces morbidity and mortality in
young animals.

" Gorbunov A. P, Masanskaya V. V. Sposob polucheniya biostimulyatora
«Splenivita» iz selezenki zhivotnykh = The method for Splenivit
biostimulant preparation using animal spleen. Copyright certificate
No. 1695869 A1 USSR, Int. A23K1/00 (2000-01-01). Vologda Veterinary
Research Station. No. 4753414/15. Date of filing: 30.10.1989. Date of
publication: 07.12.1991. Bull. No. 45. (in Russ.)
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Table 1
The results of Kutikulin treatment in calves

Treatment
effecti S

Number
of animals
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Another contemporary example of the use of immuno-
modulators in veterinary medicine is an experiment car-
ried out by the researchers of the Belgorod State Agricul-
tural Academy in treating functional dyspepsia in newborn
calves with Thymogen. The calves of one of the test groups
were intramuscularly injected with 0.01% Thymogen solu-
tion at a dose of 10 ml for 10 days starting from the sec-
ond day after birth and Pharmasin-50 at a dose of 5 ml for
4 days. As a result, protein metabolism parameters, such as
a- and B-globulin levels, were found to increase by 52.8%
by day 10, and this is indicative of Thymogen effect on im-
mune system establishment, general physiological state of
animals, normalization of impaired metabolism, as well as
of its possible role in disease prevention [19].

The Department of Infectious and Non-Contagious
Pathology of the Federal State Budgetary Educational In-
stitution of Higher Education “Ural State Agrarian Univer-
sity” carried out tests of a plant tissue-based product in
the form of medicinal herb infusions supplemented with

Disease

duration,
Recovere .
days . % Animals %
animals

Newborn calves

group 1 174 29 168 9.6 6 34

(test)
group 2 97 29 9 9.9 3 31
(control)

Older calves

group 3

o) 13 45 12 923 1 77
group 4 8 57 7 875 1 125
(control)

Table 2

The results of Kutikulin use for prevention purposes in weaned piglets

of animals

Animals Animals

Product dose,
g

Number

Dorogov’s stimulant ASD-2F. The infusion was given to
calves once a day during 7 days. Based on the test results,
the product demonstrated a high antimicrobial activity
against Escherichia coli and Salmonella typhimurium strains
isolated from diseased animals. It was also found that the
duration of treatment in calves affected with colibacterio-
sis and salmonellosis became shorter and their hemato-
logical parameters improved [20].

Thus, the development and use of products of animal
and plant origin for gastrointestinal disease treatment and
prevention are of great current relevance.

MATERIALS AND METHODS

Kutikulin, a product consisting of chicken gizzard cu-
ticle that contains a keratoid secretion and a number of
biologically active enzymes, was developed at the Vologda
Branch of the FSC VIEV. It is a non-toxic, water-insoluble,
odourless yellow-green powder with a bitterish taste.

Kutikulin was tested for its treatment effectiveness in
diarrhea-affected calves of different ages on several farms
of the Vologda Oblast. The following groups of animals
were formed: two groups of newborn calves under the age
of 10 days — group 1 (test, 174 calves) and group 2 (control,
97 calves), as well as two groups of older calves aged up
to 30 days — group 3 (test, 13 calves) and group 4 (control,
8 calves). The treatment of animals in all the groups was
started at the onset of the first signs of the disease (diar-
rhea) according to the regimen adopted on the farms. The
test group calves were given Kutikulin once a day instead
of antibiotics. The product was administered at a dose of
1.5-2.0 g with a liquid provided to the calves in the mor-
ning 20-30 minutes before feeding, the treatment period
was 3-4 days. Before giving the powder, the amount of
milk or colostrum was reduced to half.

Kutikulin was tested for its preventive effectiveness in
weaned piglets (1,894 animals) with a view of preventing
gastrointestinal disorders during the first days of weaning
and adaptation to a new milk free diet. The product was
administered on a group basis once a day for 3 days: to
one group of piglets — at a dose of 0.5 g with porridge, to
another group - at a dose of 1.0 g with a liquid feed, to the
third group - at a dose of 0.5 g with a dry feed.

The animals were handled in accordance with Euro-
pean Convention ETS No. 123.

RESULTS AND DISCUSSION

Kutikulin was administered to newborn and older
calves affected with mild dyspepsia resulting from various
alimentary causes.

The data presented in Table 1 show that the disease du-
ration in newborn calves in both groups averaged 2.9 days,
with recovery rates being approximately the same (96.6
and 96.9%). The use of Kutikulin in older calves allowed
to reduce the treatment duration by almost a day, to in-
crease the recovery rate by 4.8% and to decrease the num-
ber of deaths by 1.6 times.

Kutikulin was tested for its preventive effectiveness
in weaned piglets. Test and control group animals were
clinically observed from the moment of weaning until
the age of 60 days. During that period, the number of
diseased piglets demonstrating the signs of diarrhea and
that of piglets, which died from gastroenteritis, were re-
corded.

group 1
fes) 250 05 6 24 1 0.4

group 2 20 - 16 73 2 09

(control)

group 3 _ -
e 130 10 7 54

group 4 138 - 62 449 7 51

(control)

group 5 576 05 138 240 37 6.4
(test)

group 6 580 - % | B3 | 46 | 79

(control)
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The test results presented in Table 2 show that, among
250 weaned piglets of group 1 (test) that received Kuti-
kulin with porridge, 6 piglets (2.4%) became diseased
and one piglet (0.4%) died, whereas, among 220 weaned
piglets that did not receive the product, 16 piglets (7.3%)
became diseased and 2 piglets (0.9%) died. Among
130 piglets of group 3 (test) that received Kutikulin
with a liquid feed, 7 piglets (5.4%) became diseased, no
deaths occurred. Among 138 piglets of group 4 (control),
62 piglets (44.9%) became diseased, 7 piglets (5.1%) died.
Among 576 weaned piglets of group 5 (test) that received
the product with a dry feed, 138 piglets (24.0%) became
diseased and 37 piglets (6.4%) died. In group 6 (control)
comprising 580 piglets, 251 piglets (43.3%) became di-
seased and 46 piglets (7.9%) died.

During the use of Kutikulin, piglet morbidity in
groups 1, 3 and 5 (test groups) decreased, as compared
with groups 2, 4 and 6 (control ones), by 2.7, 8.9 and
1.8 times, respectively. Its preventive effectiveness was
found to be the highest in group 3 (test) piglets that
received the product at a dose of 1.0 g with a liquid
feed. The piglets that received Kutikulin demonstrated
a shorter disease duration and less pronounced clinical
symptoms.

At present, there is no unified view on the mechanisms
of tissue-based product action. Biogenic stimulants have
effect on the body as a whole. This explains a wide span
of their impact. Our test results are consistent with the
findings of some researchers regarding the improvement
of general responsiveness and functional state of the
reticuloendothelial system, activation of gastric gland
functioning, intensification of immunobiological activity,
stimulation of regenerative processes, gas exchange, he-
matopoiesis and other vital body functions in response
to tissue therapy and, in particular, administration of Ku-
tikulin [21-24].

The use of such substances contributes to better
growth and development of young stock, increased
weight gains, enhanced natural resistance of the body,
improved metabolism and reproductive performance in
animals. Livestock and poultry morbidity and mortality
rates decrease [25, 26].

CONCLUSION

Thus, Kutikulin has a therapeutic and preventive
effect against gastrointestinal disorders in calves and
piglets, it is easy to prepare and administer and can
therefore be recommended for a wide practical applica-
tion. Kutikulin has a stimulating and normalizing effect
in animals with digestive tract malfunction, as well as in
piglets during the period of weaning and adaptation to
a new milk free diet, helps to decrease animal morbidity
and mortality.
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