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THE EFFECTIVENESS OF A COMPREHENSIVE TREATMENT
REGIMEN USING SODIUM THIOSULFATE WITH GASTROINTESTINAL
DISEASES IN CALVES WITH INTOXICATION SYNDROME

The aim of the research was to study the dependence of the severity on the degree of endogenous intoxication and the ef-
fectiveness of complex treatment of calves using sodium thiosulfate-based drugs for gastrointestinal diseases. Studies were
carried out under production conditions in cattle farms of the Vitebsk, Liozno and Gorodok districts. As preparations based
on sodium thiosulfate, the veterinary drug "Averon" produced by LLC Belekotekhnika RB and the veterinary preparation
Antitox manufactured by ImmCont GmbH, Germany, were used. These drugs as an antitoxic agent, were administered once a
day, intravenously, slowly at a dose of 25 ml, until the clinical signs of the disease disappeared in addition to the basic treat-
ment taken in the farms with gastrointestinal diseases.

The data obtained as a result of the analysis of the literature and the conduct of our own research showed that in the
pathogenesis of gastrointestinal diseases of the calves, the link to the pathogenesis, which significantly determines the severi-
ty of their course and prognosis, is endogenous intoxication. It was found that in patients with calves, the MW content was
higher at the height of the disease — 1.75-2 times with moderate severity and 1.94 and 2.47 times with severe. Laboratory
criteria were established for predicting the severity of dyspepsia and abomasoenteritis in calves of 14 to 30 days of age. So, at
a level higher than 0,120 conv. units in 100% of such calves, dyspepsia or gastroenteritis proceeded in a severe (toxic) form.
The significant direct correlations between the concentration of MWS and LPO products (r > 0.650) revealed at the height of
the disease indicate the significance of LPO as a source in the development of endotoxication in gastrointestinal diseases in
calves. It has been established that the use of drugs with antitoxic action based on sodium thiosulphate in the complex thera-
py of calves of patients with dyspepsia and abomasoenteritis can reduce the severity and lethality of calves with dyspepsia by
5% to 10%.
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Problem statement, analysis of basic research and publications. The basis of the pathogenesis
of gastrointestinal disorders in young cattle of any origin is indigestion of the received feed, the devel-
opment of dysbacteriosis and metabolic disorders [1-4, 13—16]. Endogenous intoxication is also a sig-
nificant link in the pathogenesis of these discases [5-7, 10-12], often determining their severity and
outcome [8—11, 6-9]. Endogenous intoxication in gastrointestinal diseases develops by several mech-
anisms, but the most significant, according to many authors, is metabolic, i.e. due to metabolic disor-
ders, namely the predominance of catabolism over anabolism, and is a complex pathogenetic complex,
including disorders in almost all organs and systems of the body [3, 4, 12-16, 1, 2, 15-19]. It should
also be considered as a change in the regulation of metabolism or the metabolic response of the body
to any aggressive factor [17-19, 3-5].

Important in the development of endotoxicosis belongs to lipid peroxidation (LPO). Intermediate
products of lipid peroxidation are toxins and make a significant contribution to the development of
endotoxication [20, 21].

To eliminate the endogenous intoxication of metabolic origin, drugs are used that promote bio-
transformation and subsequent elimination of toxins. In veterinary practice, for this purpose, often use
drugs with oxidative properties (for example, sodium hypochlorite [22] and other electroactivated so-
lutions of sodium chloride, etc.) [23, 24].

The purpose of the research is to study the dependence of the course of severity on the degree of
endogenous intoxication and the effectiveness of complex treatment of calves using sodium thiosul-
fate-based preparations for gastrointestinal diseases.

Materials and research methods. Studies were carried out under production conditions in cattle
farms of the Vitebsk, Liozno and Gorodok districts. In the serum of newborn calves with dyspepsia
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(n = 18); calves 14-30 days old (n = 23) and 2-3 months of age (n = 16), patients with gastroenteritis
selected during the primary study and at the height of the disease (3-4 days), determined the concen-
tration of medium molecular weight substances (MWS) [25] — as an integral marker of intoxication
and LPO products: malonic dialdehyde (MDA) and diene conjugates (DC). To interpret the results of
laboratory studies of calves, depending on the severity of the clinical manifestations of toxicosis syn-
drome, divided into 3 groups: mild, moderate and severe [25-27].

Further, in the conditions of Municipal unitary agricultural enterprise (MUAE) "Im. Sverdlov "Go-
rodok district conducted a study of the comparative therapeutic efficacy of various integrated treat-
ment regimens of calves with gastrointestinal diseases. It was created 6 groups of experimental ani-
mals, 20 animals each. The first group consisted of calves suffering from dyspepsia with basic treat-
ment, the second group with the additional administration of the veterinary Antitox preparation manu-
factured by InmCont GmbH, Germany, once a day, intravenously, slowly at a dose of 20 ml; in the
third — with the additional administration of the veterinary drug "Averon" produced by LLC Belako-
tekhnika, Belarus, once a day, intravenously, slowly at a dose of 20 ml; the fourth group consisted of
calves, patients with abomasoenteritis at the age of 14-30 days with basic treatment, the fifth group —
with the additional administration of the veterinary drug “Antitox” produced by “ImmCont” GmbH,
Germany, once a day, intravenously, slowly at a dose of 25 ml, until the disappearance of clinical
signs of the disease; in the sixth — with the additional administration of the veterinary drug "Averon"
produced by LLC Belakotekhnika, Belarus, once a day, intravenously, slowly at a dose of 25 ml. Av-
eron and antitox was administered until the disappearance of clinical signs. The basic treatment was
the use of diet therapy, antimicrobial (with abomasoenteritis) and rehydration therapy. On the 4th day
of treatment, blood was collected from calves to determine MWS.

Research results. It was found that the severity of intoxication largely determines the severity of
gastrointestinal diseases in calves. Thus, a significant correlation dependence (r > 0.85) was found
between the concentration of MW and the duration of the disease in the calves of all experimental
groups. The concentration of SMV, depending on the severity of the disease is presented in Table 1.

Table 1 — MWS, depending on the severity of gastrointestinal diseases of calves, conv. units (M + m)

Group of calves
Severit Blood taking
y time Patients with dvsbensia 14-30 days, 2-3 months,
yspep abomazoenteritis abomazoenteritis
E 1 0,084+0,0061 0,077+0,0054 0,065+0,0029
as
Y 2 0,095+0,0054" 0.093+0.0073" 0,080+0,0044"
1 0,107+0,0093> 0.106+0,01022 0,073+0,0053
Average 3 3 — 3
2 0,196+0,0183 " 0,167+0,0128" 0,125+0,084"
1 0,13320,0114> 0,12520,0084> 0,080£0,0062
Heavy 1,23 <1.2.3 < 1,2,3
2 0,235+0,0185 0,18440,0135 0,17520,0084

Note. ! P <0.05 (compared with the first blood collection); > P <0.05 (compared with mild severity of the disease),
3 P <0.05 (severe form compared to the average).

Analysis of the data presented in table 1, allows you to see several trends. First, in newborn calves and
calves of 14-30 days of age, the content of MWS at the onset of the disease directly correlates with the sub-
sequent severity of its course. So, at a level higher than 0,120 conv. units in 100% of such calves, dyspepsia
or gastroenteritis proceeded in a severe (toxic) form. In the calves of 2-3 months of age, this trend was no
longer noted. This may be due to the etiological role of metabolic disorders in the development of these
diseases [10]. Secondly, the concentration of MWS significantly increases depending on the severity of the
course of gastrointestinal diseases of calves. So, in calves, patients with dyspepsia, it was higher at the
height of the disease — 2 times with moderate severity and 2.47 times with severe. And with gastroenteritis
in 14-30-day calves — 1.75 and 1.94 times with moderate and severe degrees of course, respectively. In 2-3-
month-old calves, the trend is similar, but less pronounced. And thirdly, the intensity of the content of
MWS with endotoxicosis caused by gastrointestinal disease decreases with age.

As it is known, in calves with the development of acute gastrointestinal diseases, there is a tenden-
cy to enhance LPO [16], which was also detected by us. This was manifested in the increase in the
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content of both primary and secondary LPO products. Moreover, the tendency to an increase in the
concentration of LPO products was similar to that of the MWS content (Table 2).

Table 2 — LPO products, depending on the severity of gastrointestinal diseases of calves, cond. units (M+m)

) Group of calves
Severity Bloot?n:akmg Pati th . 14-30 days, 2-3 months,
¢ atients with dyspepsia abomazoenteritis abomazoenteritis
MDA, pmol/l
Easy 1 2,24+0,132 1,670,133 1,350,094
2 2,65+0,106' 2,05+0,184' 1,660,102
Average 1 2,17+0,284 1,750,169 1,530,085
2 2,99+0,087"2 2,18+0,093! 2,02+0,102!
Heavy 1 2,83+0,123° 1.83+0,125 1,58+0,133
2 3,65+0,206" %3 2,67+0,136 %3 2,23+0,142%2
DC, D,3,/ mg lipids
Easy 1 0,284+0,168 0,234+0,076 0,225+0,159
2 0,345+0,197" 0.285+0,214 0,249+0,193
Average 1 0,305+0,235 0.256+0,093 0,233+0,160
2 0,38620,164 "> 0.3070,193"2 0,275+0,208'
Heavy 1 0,313+0,211 0.275+0.111 0,2400,193
2 0,435+0,365" %3 0,34920,084" >3 0,315+0,127" >3

Note. ' P <0.05 (compared with the first blood collection); %P <0.05 (compared with mild severity of the disease);
3P <0.05 (severe form compared to the average).

As can be seen from table 2 in calves with gastrointestinal diseases, the intensity of the LPO
increases, which is manifested by the accumulation of both intermediate (DC) and final reaction
products (MDA). In calves, both in dyspepsia and abomazoenteritis, their concentration depends
on the severity of the disease. Correlation analysis showed the presence of a significant direct re-
lationship between the concentration of MWS and MDA (at the primary study in calves with dys-
peptic patients r = 0.673, and at the height of the disease — r = 0.756), between MWS and DC
(at primary research in calves with dyspeptic patients r = 0.712, and in the midst of the disease
- r =0.791). This indicates the importance of the LPO in the development of endotoxin in gastro-
intestinal diseases of calves.

In calves, which, in addition to the basic treatment, antitoxic drugs were used, by the 4th day of treat-
ment, the MWS level was significantly lower and was: in calves, patients with dyspepsia in the baseline
treatment group — 0.184 + 0.0149 conv. units, in the treatment with the veterinary drug "Aveyron" —
0,147 £ 0,0131 conv. units, in the treatment with the drug veterinary "Antitoks" — 0,140 + 0,0118 conv.
units, and in calves, patients with abomazoenteritis in the group of basic treatment — 0.171 £ 0.0125 conv.
units, with the treatment with the veterinary drug "Aveyron" — 0.122 + 0.0097 conv. units, in the treatment
with the drug veterinary "Antitoks" — 0,117 £ 0,0112 conv. units It was found that the use of sodium thio-
sulfate in the therapeutic regimen can significantly reduce the severity and duration of the disease of the
calves with gastrointestinal diseases. So, in the group of basic treatment of calves with dyspepsia, the dura-
tion of treatment was 5.6 + 0.54 days, mortality — 15%, the number of cases with severe course (toxic dys-
pepsia) — 25%. In the groups using Averon and antitox, these indicators were respectively: the disease
duration was 4.0 = 0.36 and 3.7 * 0.35 days, the mortality rate was 5 and 10%, the number of severe
cases (toxic dyspepsia) was ten percent. In the experimental groups, where anti-toxic drugs were used,
the positive dynamics of recovery was observed already on the second day in most calves, which was
manifested by a decrease in the intensity of diarrhea, on the third to fourth days in all animals of the
experimental group, the main clinical sign disappeared — diarrhea. In calves, there was a recovery in
appetite and water intake returned to normal. And in the group of basic treatment of calves with
abomazoenteritis, the duration of treatment was 4.8 + 0.43 days, mortality — 10%, the number of cases
with a severe course — 20%. In the groups using Averon and antitox, these indicators were respective-
ly: the duration of the disease was 4.1 + 0.29 and 3.9 + 0.30 days, the mortality rate was 5%, the num-
ber of cases with severe disease was 10%.
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Conclusion. The data obtained as a result of the analysis of the literature and the conduct of our
own research show that in the pathogenesis of gastrointestinal diseases of calves, the link of pathogen-
esis that significantly determines the severity of their course and prognosis is endogenous intoxication.
The use of dyspepsia and abomasoenteritis in the complex treatment of calves of patients with dyspep-
sia, drugs with sodium thiosulfate antitoxic action, reduces the severity and mortality in calf dyspepsia
by 5-10%, and in abomasoenteritis by 5%. In the dynamics of therapy, along with a positive effect on
clinical symptoms, a significant decrease in the concentration of SMV was observed (at the level of
significant differences — p <0.05) as a marker of endotoxication.
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EdexTHBHICTh KOMIUIEKCHOI CXeMU JIIKYBAHHS 3 BUKOPHCTAHHSIM TNPENAPATIB HATPIlO Tiocyab(aTy NpH HLTYHKOBO-
KUIIKOBHX XBOPOOAX TEJISIT 3 CHHAPOMOM iHTOKCHKAIIII

Beaxo A.A., Manunosuu M.C., [letpos B.B., Manunouu A.O.

Meroio gociimkenb 0ya0 BUBUSHHS 3a1€KHOCTI CKJIAAHOCTI nepediry L1yHKOBO-KHIIKOBHX XBOPOO TessIT Bia CTYy-
MEeHs CHAOTeHHOT IHTOKCHKALIT Ta e(PEeKTUBHOCTI KOMIJIEKCHOIO JIiIKYBaHHsI i3 BUKOPUCTAHHSIM NpEnapariB Ha OCHOBI Ha-
Tpito Tiocynbdaty. JocmikeHHs TPOBOIIIN Y BHPOOHWUNX YMOBaxX y CKOTapChKHX TocmojapcTBax BiteOckkoro, JIio3-
HeHckoro i ['opoforskoro paiioHiB. BUkopHcTOBYBanm mpemapaTH Ha OCHOBI Harpifo TiocynbdaTy, a came: mpemapaT
BeTepuHapHHii «ABepoH» BupoOHUITBa TOB «benekorexnika» Pb i mpenmapat BerepuHapHUA «AHTITOKC» BUPOOHHUIITBA
«ImmCont» GmbH, Himedunna. L1 npenapaTtu, sK aHTUTOKCHYHHIA 3aci0, BBOIUIN OJMUH pa3 Ha 100y, BHYTPITHHOBEHHO,
MOBLIBHO B 1031 25 MJI, 10 3HHKHEHHS KIIIHIYHIX 03HAK XBOPOOU JOJATKOBO 70 0a30BOTO JIiKyBaHHS, TPUIHITOTO B rOC-
NI0JJapCTBAX 3@ IMIIYHKOBO-KHUIIKOBUX XBOPOO.

OtpuMaHi B pe3yibTaTi aHali3y JiTepaTypH Ta TPOBEICHHS BIACHUX JOCHI/DKEHb AaHi MOKa3aiy, IO B IaToreHesi
IIITYHKOBO-KUIIKOBHX XBOPOO TENAT JAHKOIO, IO 3YMOBIIOE CKJIAHICTh Iepebiry i MpoTHO3, € eHJOTeHHa iHTOKCHKAIIS.
Bcranosneno, mo y xBopux TensaT BMict CMB OyB BuIre B po3nan xBopoOu — B 1,75-2 pasu 3a cepeaHBOTO CTYIEHS TSIKKO-
criiy 1,94 1 2,47 pa3u — 3a TspkKoro. BuzHaueHi mabopaTopHi KpHTepil MporHo3y TSKKOCTI Hepediry aucnerncii i aboMasoe-
HTeputry y Temar 14-30-nob6oBoro Biky. Tak 3a piBHs Bue, Hix 0,120 ym. ox., y 100 % Takux TemaT AUCHEICis abo racTpo-
eHTepuT nepebiranu y Baxkil (TOKkcH4Hil) ¢opmi. BusBieni B posnan XxBopoOu 3HauyImi mpsami KOpeIAUilHi 3aIeKHOCTI
Mix koHUeHTpaniero CMB Ta nponykramu [1OJI (r>0,650) cBiguaTs npo 3Hauymicts 110J1 sk mkepena po3BUTKY €HAOIHTO-
KCHKaLil 33 LUTYHKOBO-KMIIKOBUX XBOPOO y TenAT. BCcTaHOBIIEHO, 10 3aCTOCYBaHH:A B KOMIUIEKCHIN Tepalii Telar, XBOPHUX
Ha IUCHENCiio i abOMa30eHTEPUT, NpenapariB Ha OCHOBI HATPIO Tiocyib(aTy, JO3BOJIsIE 3HU3UTH TSUKKICTh nepebiry i nera-
JIBHICT 3a Aucrerncii TexsaT Ha 5-10 %, a 3a abomazoeHTepuTy — Ha 5 %.

KorouoBi ciioBa: TenstTa, KpoB, eHAOTeHHA IHTOKCHKAIis, a00Ma30€HTEPUT, IUCIENCI, TepaleBTUIHA e(EeKTUBHICTS,
JIKYBaHHS.

I heKTHBHOCTD KOMIIEKCHOH CXeMBI JIEUEHHUSI € NT0JIb30BAHHEM NPeNnapaToB HATPHS THOCYJIb(aTa NP KeTy-
JOYHO-KHIHEYHBIX 00JIE3HIX TEJST ¢ CHHAPOMOM WHTOKCHKALIMN

Beako A.A., MauuHosu4 M.C., Ilerpos B.B., Manunosuu A.A.

[enslo nccnenoBaHmii OBUIO U3ydYEHHE 3aBHCHMOCTH TSDKECTH TEUEHMS XKEITyJOTHO-KHUIIETHBIX Gole3Hell TemsIT oT cTe-
TIEHN SHIOTEHHON MHTOKCHKAIMU U 3G QEKTHBHOCTH KOMIDIEKCHOTO JEUEHMs, C HCIONb30BaHHEM IIPENapaTroB HA OCHOBE
HaTpus THOCYIb(aTa. MccieoBanns IPOBOAMIN B IPON3BOJICTBEHHEIX YCIOBHAX B CKOTOBOIUECKUX X03siicTBax Bruredcko-
ro, JIno3uenckoro u ['opogokckoro paioHoB. B kauecTse npenaparoB Ha OCHOBE HATPHUS THOCYJb(ATA MCIIOIL30BATH Tpe-
napar BeTepuHapHbiii «ABepon» npousBoactsa OO0 «benskorexnuxa» Pb u npenapar BerepuHapHbiii «k AHTUTOKC» NPOU3-
BoactBa «ImmCont» GmbH, I'epmanus. laHHble npenaparsl, B Ka4eCTBE aHTUTOKCHUYECKOrO CPEACTa, BBOJUIM OJIMH Pa3 B
CYTKH, BHYTPHBEHHO, MEUICHHO B 7103€ 25 MJ1, 10 NCUE3HOBEHUSI KJIMHUYECKMX NPU3HAKOB 00JI€3HM JONONMHUTENLHO K 0a30-
BOMY JICUCHHUIO IPUHATOMY B XO3SIMCTBaX, IIPHU KEIYIOTHO-KHIIETHBIX OOJIE3HIX.

[loyqennsle B pe3yipTaTe aHaIN3a JIMTEPATyphl U IPOBEICHNS COOCTBEHHBIX UCCIICIOBAHMI JaHHBIE [OKA3alH, ITO B
TIATOTEHE3€e JKEYTOUHO-KIIIETHBIX O0JIE3HEH TEIIT 3BeHOM MaTOTeHEe3a, 3HAYUTEIPHO ONPECIIIONIM THKECTh TCUCHUS 1
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NPOTHO3, ABISAETCS YHAOTCHHAS MHTOKCHKALMS. Y CTAHOBIICHO, YTO Y O0JbHbIX TesaT coaepxanne CMB Obisio Bbiie B pa3-
rap 6onesuu — B 1,75— 2 pasa mpu cpeaneii crenenu Tsokecty U B 1,94 u 2,47 pasa — npu msoxenoit. Onpenenetbl 1adopaTop-
HbIC KPUTEPUM MPOrHO3a TAKECTH TEUCHHUS aucnencun 1 abomasosnreputa y tenst 14-30-cyrounoro Bospacra. [Ipu yposHe
Bbie yem 0,120 yen. ea. y 100 % tensit aucnencust will racTpOIHTEPUT NPOTEKanu B Tspkesoi (Tokcudeckoit) popme. Boi-
SIBIICHHBIE B pa3rap OOJIe3HH 3HAYMMBIE MIPSIMbIE KOPPEISAIINOHHBIE 3aBUCUMOCTH MeX Ty KoHIeHnTparnueii CMB u nponykra-
miu 11OJI (r>0,650) ceunerenscTBytoT o 3HaguMoctr 110J] kak ncTodHnKa B pa3BUTHU SHJOMHTOKCHKAIIUH TIPH KEIYT0THO-
KHIIECYHBIX OOJIC3HAX y TENAT. Y CTAaHOBICHO, YTO MPUMECHEHHE B KOMIUICKCHOW TEpamuu TedIT, OOMBHBIX TUCIIETICHeil U
abOMAa30dPHTEPUTOM, MPENAPATOB, O0NAMAIONINX AHTUTOKCHYECKAM JICHCTBIEM Ha OCHOBE HATPHS THOCYJIb(aTa, MO3BOISET
CHH3HTH TSXKECTh TCUCHHS W JICTANLHOCTH TpU AUCTencun Tejiat Ha 5—10 %, a mpu abomazonsHTepuTe — Ha 5 %.

KoroueBsbie ciioBa: TensaTa, KpoBb, YHAOTCHHAS HHTOKCHKALINS, aDOMa30 HTEPHT, ANCTIETICHS, TepaneBTHIeckas ¢ dek-
THBHOCTD, JICUCHHE.

Haoitiwna 12.04.2019 p.

101



