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Joint use of polyvalent serum

and immunomodulators for calves in early postnatal period

N.V. Shanshin
All-Russian Research Institute of Antler Reindeer Breeding — Department of the Federal Altai Scientific Center for Agrobiotechnologies, Barnaul, Altai Krai, Russia

SUMMARY

The paper demonstrates how ajoint use of polyvalent serum and immunomodulators affects morbidity, survival, and resistance of calves in the early postnatal period.
The objectives of the research are: to study how a joint administration of polyvalent serum and immunomodulators changes dynamics of morpho-biochemical and
immunological blood parameters in calves; to determine an optimal ratio between the polyvalent serum and immunomodulators and frequency of administration
so that to increase overall body resistance, ensure survival of calves in the early postnatal period; to assess cost-effectiveness of the joint use of polyvalent serum and
immunomodulators. Research and production testing was done in Simmental calves. For this purpose one control group and five experimental groups were formed
(at least 5 animals in each group). Polyvalent serum (20.0 mL) was once administered subcutaneously to the control calves on the first day of life and the animals
of the experimental groups received the serum and immunomodulators according to the relevant dosing instructions. The obtained results demonstrate that the
optimal protocols include a single administration of “Ribotan”in combination with serum on the first day of life, as well as a double administration of a polyvalent
serum 7 days later, alternating “Fosprenil” with “lmmunophane”. Administration of polyvalent serum together with an immunomodulator to newborn calves can
reduce the morhidity by 70.0% and achieve 100.0% survival, improving this indicator by 22.3% compared to the control. Cost-effectiveness assessment of the
veterinary measures specified in these protocols shows that each rouble spent on the measures saves 25.29 roubles. To increase nonspecific resistance of calves in the
early postnatal period, preference shall be given to those veterinary medicinal product that can not only normalize the immune system, but also have a combined
positive effect on homeostasis in general, stimulate the growth and development of young animals at the early stages of ontogenesis.
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CoueTaHHOe NPUMEHEHIE NONMBANEHTHOM CbIBOPOTKN
1 UMMYHOMOAYNATOPOB B PaHHUIA NOCTHATANbHbI
nepuoz BblpaLBaHNA TENAT

H. B. WaHbwmn
Bcepoccuiickuii HayuHo-1ccneioBaTeNbCKIIA MHCTUTYT MAHTOBOTO OneHeBOACTBa — o1Aen OTBHY «DeaepanbHbiil ANTaiicKuii HayuHbIi LEHTP
arpo6uotexnonoruit» (BHUANO — otnen OTBHY OAHLIA), r. bapHayn, AnTaiickuit kpait, Poccua

PE3IOME

[lpenctaBneHbl aHHble 0 BAMAHUM COYETAHHOTO NPUMEHEHNA NONMBANEHTHOI CbIBOPOTKIA M IMMYHOMOAYTMPYIOLLIX NpenapaToB Ha 3aboneBaemocTb, Co-
XPaHHOCTb, Pe3UCTEHTHOCTb B PaHHUI NOCTHaTaNbHbIN NePUOZ BbIPALLMBAHIA TENAT. 3afaYamMu UCCe0BaHNA ObIN0: U3yyeHne BNMAHNA KOMOUHIPOBAHHOIO
BBEZIeHA NONNBANEHTHOI CbIBOPOTKIA 1 IMMYHOMOSYNATOPOB Ha AMHAMUKY MOPOOOUOXUMIYECKHX, MIMMYHONOTMYECKIX OKa3aTeneil KpoBY TeNAT; onpese-
fleHne ONTUMaNbHOTO COYETaHNA, KPAaTHOCTU BBEAEHUA NOANBANEHTHON CbIBOPOTKI 1 UMMYHOMOZYAATOPOB AA NOBbILLEHNA 06LLel pe3UCTEHTHOCTI OPraHm3-
Ma, COXPAHHOCTY TENAT B PaHHMIA NOCTHATaNbHbIN NEPUOZ BbIPALUMBAHMA; PACYET IKOHOMUYECKON IPPEKTUBHOCTI NPUMEHEHNA NONMBANIEHTHOI CbIBOPOTKM
11 IMMYHOMOZYNATOPOB. HayuHo-NpOM3BOACTBEHHDII OMbIT NPOBE/IEH Ha TeNATaX CMMMEHTANbCKOM NOPOAbI. [1nA 3T0ro ChOPMUPOBANU OFHY KOHTPONbHYIO
11 NATb OMbITHBIX TPy, COAEPXALLMX He MeHee 5 0co6eii B Kaxaoii. Tenatam KOHTPONbHOI rpynmbl OAHOKPATHO NOAKOXKHO B NEPBblil AeHb XU3HW BBOJWY N0-
NINBANEHTHYH CbIBOPOTKY B 03e 20,0 M1, MBOTHBIM OMbITHBIX FPYNM — CIBOPOTKY 1 UIMMYHOMOZYNATOPbI B [103aX COrNACHO HACTABEHMIO NO MX NPUMEHEHMIO.
Ha ocHoBaH!M NonyyeHHbIX pe3ynbTaToB CAeNaH BbIBOZ, YTO ONTUMANbHbIMI IPOTOKONAMU ABAAKTCA: OAHOKPATHOE BBE/EHME B NePBbIN AeHb Xu3HN «PrboTaHa»
B KOMOMHALMY C CbIBOPOTKOIA, @ Takxe ABYKPaTHOE BBeeHIe Yepe3 7 AHeli NoNvBaneHTHoI CbIBOPOTKM ¢ yepedoBaHuem «Docnpenunar u </AMmyHopaHa».
VIHbeKL1 HOBOPOX AeHHbIM TeNnATam NoANBaNeHTHOI CbIBOPOTKM B KOMOMHALIMM C IMMYHOMOZYNATOPOM NO3BONAOT CHU3UTb 336071eBaeMocTb TenAT Ha 70,0%,
1061Tbea 100,0%-1i COXpAHHOCTY, YNYULUMB AaHHbIiA NOKa3aTenb Ha 22,3% Mo cpaBHEHMNIO ¢ KOHTPONEM. IKOHOMUUECKan 3GOEKTUBHOCTb BETEPUHAPHBIX Mepo-
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NPUATHI B pe3ynbTaTe UCMob30BaHIsA YKa3aHHbIX MPOTOKONOB Ha 1 py6sib 3aTpar B cpeHeM cocTaBina 25,29 py6ns. 1A NoBbILLEHS YPOBHS HecTieLuduUecKoi
PE3UCTEHTHOCTI OPraHi3Ma TENAT B PaHHMI OCTHATANbHbIN NEPUOZ BbIPALLMBAHUA NPEANOUTEHIE HEOBXOAMMO 0TAABAT Npenapatam, CMoCoBHbIM He TObKO
HOPMa30BaTb PABOTY MMMYHHOI CUCTEMBI, HO 1 OKa3blBaTb KOMIIEKCHOE MONIOMKMTENbHOE BO3AEHCTBIUE HA TOMEOCTa3 B LIeNIOM, CTUMY/INPOBATL POCT U pa3-

BUTWE MONOAHAKA HA PAHHIX 3Tanax OHTOreHe3a.

KnioueBble cnoBa: UMMYHOMOZYNATOPbI, N0JINBaNEHTHAA CbIBOPOTKA, TENATA, 3a6oneBaemocTh, COXPAHHOCTb, PE3UCTEHTHOCTb
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INTRODUCTION

Modern animal husbandry inevitably causes problems
with feeding and keeping newborn calves. These prob-
lems result in gastrointestinal disorders and broncho-
pneumonia, followed by reduced nonspecific resistance
and immunodeficiencies in animals [1-3]. High morbidity
and mortality rates during the first days of life are pri-
marily explained by the undeveloped self-regulatory
mechanisms of the body, imperfect digestion and poor
immunity [4, 5]. The solution here is to develop com-
prehensive and effective protocols that both optimize
the work of the immune system and have a positive ef-
fect on the body as a whole, activate metabolic proces-
ses, homeostasis, growth and development of newborn
calves [6, 7]. Modern medicine and veterinary science of-
fer quite a lot of natural and synthetic pharmacological
products to stimulate immunogenesis and general resis-
tance of the animals. However, their limited use for veter-
inary purposes indicates that no effective or simple ways
of pharmacological influence on the animal immune
status have been found so far [8]. Ensuring a high level
of protection and adaption of animals to negative envi-
ronmental factors during critical early postnatal periods
remains an urgent issue. Creation of new and improve-
ment of the current schemes for the use of polyvalent
serum together with immunomodulators will optimize
the protocols for the production purposes.

The aim of the research was to study the effect of
the joint use of polyvalent serum with an immunomodu-
lator on morbidity, survival, and resistance of calves during
the early postnatal period.

To achieve this goal, the following tasks were set:

1. To study the effect of joint administration of poly-
valent serum and immunomodulators on dynamics
of morpho-biochemical,immunological blood parameters.

2. To determine optimal ratio and frequency of admin-
istration of the polyvalent serum and immunomodulators
toincrease general resistance and survival rate of calvesin
the early postnatal period.

3.To analyze cost-effectiveness of the joint use of poly-
valent serum and immunomodulators in the early post-
natal period.

MATERIALS AND METHODS

Research and production testing was conducted on
one of the farms of the Altai Krai to study the joint use
of a polyvalent serum (against pasteurellosis, salmonel-
losis, escherichiosis, parainfluenza-3 and infectious bo-
vine rhinotracheitis; Armavir Biofactory, Russia) and im-
munomodulators: “Fosprenil” (CJSC “Micro-Plus”, Russia),
“Mixoferon” (AO “Mosagrogen’, Russia), “Immunophane”
(OO0 NPP“BIONOX" Russia), “Ribotan” (OO0 firm “NPViZTS
“VETZVEROTSENTR", Russia). For this purpose, animal
groups were formed: a control group (K-1) and 5 experi-
mental (O-1-0-5) groups of Simmental calves (at least
5 animals in each). Polyvalent serum (at a dose of 20.0 mL)
was once administered intramuscularly to the control ani-
mals, on the first day of life. The calves of the experimental
groups were given serum and immunomodulators accord-
ing to the scheme given in Table 1. The animals were kept
under the same conditions and had the same diet.

Effectiveness of the joint use of immunomodulators
and polyvalent serum was assessed based on the results
of the following tests: tests for erythrocyte and leuko-
cyte total count, test for hemoglobin (using conventional
methods [9]); sera biochemical test: total protein (refrac-
tometric analysis, IRF-22), protein fractions (nephelo-
metry) [10]; bactericidal (BAS) and lysozyme (LAS) activity
of sera (photonephelometric method) [11]; methemoglobin
concentration in blood (by colorimetric method) [12]; total
IgG levels (enzyme immunoassay using the appropriate
kit); phagocytic activity of neutrophils (by the methods of
A. l. Ilvanov and B. A. Chukhlovin [13] using a test culture
of Escherichia coli 0111 grown during one day on meat-
peptone agar; test for T-and B-lymphocyte levels in periphe-
ral blood using spontaneous rosettes with sheep erythro-
cytes and mouse erythrocytes according to S. V. Burtseva
and O. Yu. Rudishin [14]; cost-effectiveness was calculated
according to method offered by Yu. E. Shatokhin et al. [15].

Blood was sampled before administration of serum and
immunomodulators and 10 days after the administration.

All experiments were carried out in strict accordance
with the European Convention for the Protection of Verte-
brate Animals used for Experimental and Other Scientific
Purposes (ETS No. 123).
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Table 1
Scheme of joint administration of polyvalent serum against associated

Frequency /
interval between
injections, days

Number

of animals polyvalent

serum

Veterinary medicinal product, mL

bovine infections and immunomodulators to calves

“Mixoferon”,
doses

“Ribotan” “Fosprenil” “Immunophane”

K-1 9 1 20.0 - - - -
0-1 5 1 20.0 1.0 - - -
0-2 5 214 20.0 - - 25 -
0-3 5 214 20.0 - 5 - -
0-4 5 2/7 20.0 - - 2.5 1.0
0-5 5 2/7 20.0 - - - 1.0

The reliability of the mean values was evaluated
by method of variational statistics according to the Stu-
dent - Fisher criterion.

RESULTS AND DISCUSSION

Analysis of the basic blood parameters in newborn
calves before administration of serum and immunomodu-
lators on the first day of life revealed that the total amount
of serum protein was lower than the reference limit [16]
by 17.3%, alpha-globulin fraction - by 19.1%, IgG was ab-
sent in 40.0% of experimental animals (Table 2).

Blood tests conducted at the end of the experiment
demonstrated a significant decrease in total protein
in the control group by 28.0% (P < 0.05) in contrast to
the baseline parameters. A significant increase in this
parameter in comparison with this parameter in the con-
trols was recorded in groups O-1-0-5 with a simultaneous
decrease in the serum albumin within the normal range
in all experimental groups, except for O-3. Serum alpha-
globulin fraction in all experimental calves demonstrated
a positive trend towards normalization with a significant

Table 2
Total protein and its fractions in the sera of experimental calves

o Globulins, % Ratio
Albumins, % Total lgG,

increase in O-2 group (P < 0.05). A decrease in serum

gamma-globulin fraction in comparison with the controls

was detected in groups O-1-0-3 (P < 0.05), groups O-4 and

O-5 demonstrated a 22.5% and 11.8% increase in this pa-
rameter (P < 0.01), respectively. An increase in total IgG by

afactor of 2.2 and by 32.5% in comparison to the baseline

parameters was noted in sera of calves from groups O-3

and O-4, respectively, at the same time IgG was detected

in blood of 100.0% of the examined animals. A maximum

IgG increase in comparison to the controls was recorded

in group O-3 (by a factor of 3.4), in group O-4 (by a factor
of 2.0), in group O-5 (by 34.6%), an IgG decrease was ob-
served in groups O-1 and O-2 by 38.4% and 19.2%, accord-
ingly. The albumin-globulin ratio was within the normal

physiological range only in groups O-2 and O-3.

The hematological profile of the calves used in
the experiment is given in Table 3. Analyses of the base-
line blood parameters revealed that the total count of
erythrocytes and leukocytes was within the reference
range, while the total hemoglobin was 21.8% lower than
normal, the color index was 2.8%. Experimental calves

Reference 60-85 33-50 12-20 10-16 25-40 <10 0.83-1.19
baseline blood parameters
49.6+3.93 42.6+6.65 9.7+2.10 16.1£3.89 30.7+7.90 40251 0.72+0.163
in 10 days

K-1 35.7 £1.49% 46.9 +5.74 1M.2£157 16.0 £3.96 253+232 2.6+£0.94 0.73£0.090
0-1 64.2 £ 4.72%*(%) 35.7£1.50 11.7£1.86 17.0£0.94 17.0 £ 0.94() 1.6 +0.52 0.55+0.040
0-2 44.5+0.98(*) 444+0.94 16.7 £0.39* 12.9£133 17.0 £0.94(%) 2.1+1.01 0.83 +0.058
0-3 47.0£1.70(*) 47.0+1.82 13.8£1.17 13.4+£1.59 15.1£0.41(%) 8.8+ 1.77(*%) 0.89+0.060
0-4 57.8 +1.49(%) 35.6 £4.51 11.5+£236 14.5+1.52 31.0£0.42(*%) 53+£2.14 0.51+0.030
0-5 49.7 +0.41(%) 41.8+3.53 129177 16.9+£2.13 283+4.48 35+232 0.73£0.101

*P <0.05,** P < 0.01 - to the initial values;

(*) P <0.05, (**) P < 0.01 —to control.
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Table 3
Hematological parameters observed in experimental calves before and after administration
of inmunomodulators together with polyvalent serum

Erythrocytes, Hemoglobin, | Methemoglobin, Leukocytes, Color index,
10°/L g/L ) 10%/L Units
Reference 50-75 99-129 0-5 45-12.0 0.7-1.1 23-28 25-33
baseline blood parameters
- 6.7 £0.80 774+6.13 20.0+0.62 55+1.21 0.68+0.10 333+9.86 52037
blood parameters at the end of the experiment in 14 days

K-1 7.7 +0.64 79.0+3.09 18.1+0.91 54+0.42 0.71+0.06 343+447 6.7 145
0-1 9.3+047(*) | 90.5£2.33(*%) 0 54+054 0.62 +0.06 MN8+1.6" | 21.2+3.10%(%)
0-2 8.0£0.04 82.5+2.89 19.7+0.22 7.5+047(%) 0.61+0.01 343+4.29 15.5+1.36*
0-3 7.7 +£0.44 107.3+£6.42(%) | 13.5£0.6%(%) 6.5+0.65 0.82+0.03 46.3£6.95 20.8 £ 0.88%(*)
0-4 84+0.75 85.5+4.28 13.1+0.75%(%) 58+0.28 0.7£0.09 45.7+6.82 20.2£0.95%(%)
0-5 8.1£0.50 88.7+3.75 17.7+0.28* 6.8+1.01 0.65+0.06 38.2+4.50 14.9 £0.26%(*)

*P <0.05,** P < 0.01 - to the initial values;
(*) P <0.05, (**)P < 0.01—to control.

demonstrated a 4-time increase in methemoglobin
in comparison with the reference limits, BAS - by 18.9%,
and a decrease in LAS - by 79.2%.

At the end of the experiment, a significant increase
in total erythrocyte count was reported in group O-1
by 20.8% (P < 0.05), group O-2 by 3.9%, group O-4 by
9.1%, group O-5 by 5.2%, as compared to the control. To-
tal hemoglobin significantly increased as compared to the
baseline parameters and to the blood tests in the control
group: i.e. in O-1 group by 14.6% (P < 0.01) and in O-3
group by 35.8% (P < 0.05). A decrease in total methemo-
globin was observed in groups 0-3-0-5 (P < 0.05) with
a significant difference, thus, suggesting a decreased tis-
sue hypoxia due to reduced levels of oxidized trivalent
iron in blood of experimental animals. The leukocytes
were within the reference limits. In comparison with the
control group, the color index grew by 15.5% in group
0O-3 and decreased by 1.4-14.1% in groups O-1, O-2, O-4,
O-5.BAS grew in group O-1 by 21.9% (P < 0.01), in groups

Table 4

0O-3 - by 35.0%, O-4 - by 33.2%, O-5 — by 11.4% relative to
the control. LAS in all experimental groups significantly
increased by a factor of 2.2-3.2 (P < 0.05) in comparison
with the parameter observed in the control group.

Functional immune system in the experimental
calves was assessed and the corresponding results are
given in Table 4. Increased proliferation activity of T-lym-
phocytes with a significant difference (P < 0.05; P < 0.01)
in relation to the baseline parameters was reported
in all animals: in K-1 group this parameter increased
by 17.7%, in the experimental groups - by 22.8-29.9%.
The B-lymphocytes count significantly differed only
in groups O-1 and O-4 (P < 0.05). The phagocytic activity
of neutrophils increased in the control group by 11.9%,
in the experimental group - by 14.6-21.8% (P < 0.05)
in comparison with the baseline parameters. Increased
number of phagocytic cells by 15.4-30.8% was found in
the blood of experimental calves without any significant
differences.

Functional activity of blood cells in calves before and after the combined administration of immunomodulators and polyvalent serum

B-lymphocytes, %

T-lymphocytes, %

Phagocytic activity, % Phagocytic number, %

baseline parameters 11.2+1.48 254+0.35 554+ 1.56 13+0.13
blood parameters at the end of the experiment, in 14 days
K-1 15.6+2.43 29.9 +2.65% 62.0+2.22 1.5+0.16
0-1 20.4 +2.50% 33.0£1.75% 67.5+2.26* 1.6+£0.14
0-2 16.6+2.13 32.8+2.21% 65.1+1.96* 1.5+0.12
0-3 17.8+2.48 31.2+1.32% 64.2 +1.26* 1.6+0.13
0-4 17.8 +1.72% 32.2 £1.28%* 65.3 +2.48% 1.7£0.15
0-5 16.4+2.55 320+ 2.21% 63.5+2.35% 1.5+0.21

*P<0.05*P<0.01.
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The joint administration of serum with “Ribotan” (O-1),
serum with “Fosprenil” and “lImmunophane” (O-4) to new-
born calves made it possible to achieve 100.0% survival in
these groups, which is by 22.3% higher than in the control
group (K-1), by 20.0% - in comparison with groups O-2,
0O-3 and O-5, where “Fosprenil’, “Mixoferon” and “Immu-
nophane” were injected together with the serum (Fig. 1).

The morbidity in the control group was 100.0%, in
groups O-1 and O-4 — 20.0%, in O-2 and O-5 - 40.0%, and
in group O-3 - 60.0%, average morbidity in experimental
groups was 36.0%.

The 1t control weighing (see Fig. 2) shows that an ab-
solute body weight gain in calves increased by 64.2%
in group O-1; by 59.9% in group O-2; by 1.8% in group
0O-3 and by 75.6% in group O-5; a decrease in this indi-
cator by 24.1% was reported in group O-4 as compared
to the control (K-1). The trend continued during the whole
3-month observation with the maximum body weight
gain by 19.1% in group O-5; by 1.6-15.1% - in O-1-0-3
groups and a decrease by 6.4% in O-4 group in compari-
son with the controls.

Cost-effectiveness of the joint use of immunomod-
ulators and polyvalent serum against bacterial and viral
infections to increase nonspecific resistance in calves in
the early postnatal period was calculated as the difference
between the probable (potential) and actual economic
damage prevented on the farm. Calculations were based
on the data obtained in the research and production test.

The damage caused by the death of calves was calcu-
lated by the formula:

Y,=Mx (Sp+Vp xTxC)-Sf,

where M - the number of dead animals; Sp is the cost
of the offspring at birth (roubles), Sp = 3.61 x Cp, where
3.61 is the amount of milk (c) that can be produced
from feeds consumed for the fetus formation, Cp is the
purchase price of one centner of whole milk (roubles):
Sp =3.61 % 2,900 = 10,469.00 roubles; Vp - daily average
body weight gain in young farm animals, kg; T is the age of
the dead animal, day; C - the sale price for a unit of product,
roubles; Sf — proceeds from the sale of slaughter products,
roubles.

Y, (K-1)=2x(10,469.00 + 0.333 X 7 x 175) - 380 = 21,373.85 roubles;
Y, (0-2) =1x(10,469.00 + 0,531 x 3 x 175) - 180 = 10,567.78 roubles;
Y, (0-3)=1x(10,469.00 + 0.338 x 7 x 175) - 175 = 10,708.05 roubles;
Y, (0-5)=1x(10,469.00 + 0.583 x 4 x 175) - 165 = 10,712.10 roubles;
Y, (O-1,0-4) = 0 roubles.

Calculation of the damage caused by a decrease in
the productivity of calves:

Y,=Msx (Vh -Vs) xTxC,

where Ms — number of sick animals; Vh and Vs - daily-
average productivity of healthy and sick animals, kg; T -
average observation of changes in animal productivity,
days, C - sales price for a unit of product, roubles.

100.0 100.0
100 777 80.0 80.0 80.0

80
60
40

20 9., 5 5 5 5 51
0

K-1 0-1 0-2 0-3 0-4 0-5

mCalves mCalves died mCalves survived

Fig. 1. Calves survived after joint administration of immunomodulators and polyvalent serum

- 112 — —1.090— 1,064
. 1,031 999
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13 ©*799 803
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Fig. 2. Absolute weight gain in grams
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Y, (K-1)=9x(0.332-0.213) X 4.5 x 175 = 843.41 roubles;
Y, (0O-1)=1x(0.545-0.429) x 3.5 x 175 =71.05 roubles;
Y, (0-2) =2x(0.531 - 0.492) x 4 x 175 = 54.60 roubles;
Y, (0-3) =3 x(0.338-0.251) x 5 x 175 = 228.38 roubles;
Y, (0-4) =1x(0.252 - 0.215) x 4 x 175 = 25.90 roubles;

Y. (0-5) =2 % (0.583 - 0.432) x 4 x 175 = 211.40 roubles.

Total damage and damage per 1 animal, roubles:
Y=Y, +Y,

)=21,373.85 + 843.41

)=0+71.05=71.05/5=14.21 roubles;

=22,217.26 /9 =2,468.58 roubles;

3)=10,708.05 +228.38 = 10,936.43 / 5 = 2,187.29 roubles;
4) =0+ 25.90=25.90/5 =5.18 roubles;

Y (K-1

Y (O-1

Y (0-2) =10,567.78 + 54.60 = 10,622.38 / 5 = 2,124.48 roubles;
Y (O-

Y (O-

Y (O-

5)=10,712.10+211.40=10,923.50 / 5 = 2,184.70 roubles.

The cost of one animal treatment, roubles:
K-1=20.00 roubles, O-1=99.90 roubles, O-2 = 54.05 roub-
les, O-3 = 51.75 roubles, O-4 = 70.82 roubles,
0-5=287.60 roubles.

Cost-effectiveness of one animal treatment:

Ec=(Sb + Ub) - (Sn + Un),

where Sb and Sn stand for the current production costs
for veterinary measures, respectively, in the basicand new
versions per treated animal, roubles; Ub and Un stand for
a specific economic damage per unit of work, respectively,
in the basic and new versions, roubles.

Ec (O-1)=(0+ 2,187.88) — (99.90 + 14.21) = 2,073.77 roubles;
Ec (O-2) = (0 + 2,187.88) — (54.05 + 2,124.48) = 9.35 roubles;
Ec (O-3)=(0+2,187.88) — (51.75 + 2,187.29) = -51.16 roubles;
Ec (O-4) = (0 +2,187.88) - (70.82 + 5.18) = 2,111.88 roubles;
Ec (O-5)=(0+ 2,187.88) — (87.60 + 2,184.70) = —84.42 roubles.

The economic effect of preventive measures calculated
per one rouble of expenses according to the formula:

Ee=Ec/Zv,

where Ec - cost-effectiveness of one animal treatment;
Zv - veterinary costs per one animal, roubles.

0-1=2,073.77 /99.90 = 20.76 roubles;
0-2=9.35/54.05=0.17 roubles;
0-3=-51.16/51.75 =-0.99 roubles;
0-4=2,111.88/70.82 = 29.82 roubles;
0O-5=-84.42/87.60 =-0.96 roubles.

The economic effect of preventive measures calculated
per one rouble of expenses in the experimental groups
ranged from 0.17 roubles in group O-2, to 29.82 roubles
in group O-4, negative values were obtained in groups
0O-3 and O-5.

The joint use of polyvalent serum and immunomodu-
lators shows that the use of “Ribotan”together with serum
(O-1), administered once on the first day of life, is the most
effective option. The following scheme ranks second
among other options, i.e. double administration of a poly-
valent serum with “Fosprenil” and “Immunophane” (O-4)
used on a rotational basis (with a 7-day interval). These two
immunomodulators activate immunity of calves, which
is confirmed by a significant increase in T- and B-lympho-
cytes and by growing phagocytic activity of neutrophils.

It should be noted that the injection of a polyvalent se-
rum into newborn calves in combination with immuno-
stimulants reduces mortality of calves by 70.0%, helped
to achieve 100.0% survival, improving this indicator
by 22.3% in comparison to the control. Therefore, all other
things being equal during the use of polyvalent serum to-
gether with immunomodulators, those veterinary medi-
cinal products shall be preferred that can both normalize
the immune system and have a complex positive effect
on homeostasis in general, stimulate growth and develop-
ment of young animals in the early stages of ontogenesis.

CONCLUSIONS

1. A single intramuscular injection of polyvalent serum
at a dose of 20.0 mL to newborn calves together with a
subcutaneous injection of “Ribotan” at a dose of 1.0 mL
normalizes morpho-biochemical blood parameters with
a significant increase in total hemoglobin, erythrocytes,
serum protein, gamma globulin fraction, T- and B-lym-
phocytes, phagocytic activity of neutrophils, lysozyme and
bactericidal activity of sera in the early postnatal period.

2. A double administration of the polyvalent serum
at the same dose with “Fosprenil” (which is administered
on Day 1 at a dose of 2.5 mL) and “Immunophane” (which
is administered 7 days later at a dose of 1.0 mL) signifi-
cantly reduces methemoglobin in the blood of calves, and
increases total protein, gamma globulins, T- and B-lym-
phocytes, phagocytic lysozyme activity in comparison
with the control calves and the baseline blood parameters.

3.These schemes make it possible to reduce morbidity
of calves in early ontogenesis by 70.0%, to achieve a reduc-
tion in mortality by 22.3%.

4, Cost-effectiveness assessment of the veterinary
measures specified in protocols 1 and 2 used to improve
nonspecific resistance of calves in the early postnatal pe-
riod shows that each rouble spent on the measures saves
on average 25.29 roubles.
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