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This study considers the efficiency of use of a combined drug based on beta-sitosterol and polyprenyl phosphates in
dogs with type I diabetes mellitus complicated by hyperlipidemia. It was shown that after 1 month of the therapy, there
was a significant decrease of the level of cholesterol, triglycerides and glucose vs. control animals. After 2 months of the
therapy, in the control group the level of cholesterol and triglycerides was at the upper limit of the norm, which can lead
to an exacerbation of the disease in future.
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B pabome usyuerna sppermusHOCMb NpUMeHEHUS KOMNJIEKCHO20 IeKAPCMBEHHOZ0 CPegcmad Ha OCHOse Gema-cumo-
cmepuHa u noaunpeHuJIpochamos npu mepanuu cobar, 60IbHbIX CAXAPHbLIM guabemoM nepsozo mund, OC/T0KHEHHbIM
eunepaunugemuetl. Yepes 1 Mecsay mepanuu 8 CblBOPOMEKE KPOBU OMMEYEHO JOCMOBEPHOE CHIKEHUE YPOBHA X0Iecme-
pOJIa, MpuezIuyepugos U 2A0K03bl N0 CPABHEHUIO C JKUBOMHIMU KOHMPOAbHOU zpynnbl. Uepes 2 Mecaua mepanuu 8
KOHMPOAbHOU zpynne yposeHb X0AeCmepoad U mpuez/ulepugos HAXOJUJICA HA BepXHell zPAHUYEe HOPMbl, YO MOXKem
npusecmu 8 6ygyweM K 060CmpeHuro 3a601e8aHUA.

Kirouesvie c108a: cobaru, zunepunugeMus, KAHUHCY/IUH, CAXAPHbIT guabem, nosunpeHugadpocdam, bema-cumocmepuH.

Abbreviation (Coxpamenns): ESR — erythrocyte | metabolism in diabetes is hyperlipidemia characterized
sedimentation rate (CKOpoCTb OCeaHIMA 3PUTPOILINTOB) by an increased level of lipids (blood triglycerides and/or
cholesterol) due to impaired lipid metabolism [6].

In humanistic medicine, the correction of hyperlipidemia

Introduction in diabetes mellitus increases the life expectancy of
Diabetes mellitus is a group of metabolic diseases | patients [4].
characterized by chronic hyperglycemia due to impaired In previous studies, hyperlipidemia (in particular,

insulin secretion, insulin action, or both of these factors [2]. | hypertriglyceridemia) in dogs occurs in approximately
One of the most common manifestations of impaired lipid | 15 % of cases [1, 12].
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It shall be noted that all the drugs currently recommended
in Russia for managing hyperlipidemia in veterinary
practice are not veterinary drugs.

The scientists of the N.F. Gamaleya Federal Research
Center for Epidemiology and Microbiology of the Ministry
of Health of the Russian Federation has developed a
combined drug based on beta-sitosterol and polyprenyl
phosphate (BSPP). It is effective for the correction of
hyperlipidemia in vivo experiments, however, to date,
there is no data on the efficiency of this drug in dogs that
suffer from diabetes with concomitant dyslipidemia.

Purpose of the study

The purpose of our study was to assess the therapeutic
efficiency of BSPP in the treatment of dogs suffering from
type I diabetes mellitus with concomitant dyslipidemia
based on clinical and hemo-biochemical changes.

Materials and methods
The studies were conducted on the basis of doctor
V.V. Annikov’s veterinary clinic (Saratov) and the
Department of Animal Diseases and Veterinary Sanitary
Examination of the Saratov State Agrarian University
named after N.I. Vavilov.

The subject of the study was clinical and hemo-
biological changes that occur after inclusion of a BSPP-
based combined drug in the therapy regimen of animals.

The material for the study was 10 sick dogs with a
diagnosis of diabetes mellitus and hyperlipidemia.

During the study, we examined 629 dogs brought for
initial consultation; 10 animals from them had type
1 diabetes mellitus and concomitant hyperlipidemia.
The dogs were divided into two equivalent groups with
5 animals each on the analogue principle.

The therapy of animals from Group 1 involved
subcutaneous injection of caninsulin in an initial dose of 1
U/kg of body weight plus a correction dose that depended
on the animal’s body weight (<10 kg— 1 U, 10...12 kg —
2 U, 12...20 kg — 3 U, >20 kg — 4 U per animal).
A symptomatic therapy was also conducted, when
necessary.

Animals from Group 2 were additionally treated with
BSPP in a dose of 3...6 mg/kg of body weight orally, twice
a day, for 2 months. The animals were examined before
the treatment, after 1 and 2 months of the treatment,
with daily measurements of the glucose level by the
dogs’ owners at home in blood once a day using an Accu
Chek glucose meter and in urine three times a day using
Ketogluc-1 test strips.

Animals of both groups had Hill’s w /d super premium
dietary feed according to the norms recommended by the
manufacturer throughout the study. This feed contains
the optimal amount of fat to normalize the weight, a
high amount of fiber to give a sense of fullness, hereby
suppressing hunger, minimizes fluctuations in glucose
that occur in diabetes.

Hematological studies (the number of leukocytes,
erythrocyte, the level of hemoglobin and hematocrit)
were conducted using a Mindray BC-2300 hematology
analyzer (China) with original reagents. The ESR was
measured using Panchenkov’s device and the leukogram
was counted by examining a blood smear stained with a
Leukodif-200 kit.

Biochemical studies of blood serum were performed
on a BioSystems BTS-350 analyzer (Spain) using reagents
of Diacon DDS.

The clinical analysis of urine was performed using
UrineRS H10 test strips and sediment microscopy.

Statistic processing of data was carried out using the
Statistica 6 software.

Results and discussion

Clinically, before the start of the therapy, animals from
both groups had pale mucous membranes, a dull, tousled
coat with alopecia spots (in 2 dogs from Group 2), polyuria,
polydipsia, polyphagy, cachexia (in 3 animals from Group
1 and 2 animals of Group 2), increased body weight
(2 dogs from Group 1 and 2 dogs from Group 2), 1 dog from
Group 2 had a normal body weight, halitosis, 2 animals
from Group 1 and 1 dog from Group 2 had the smell of
acetone from the mouth.

1 month after the start of the therapy, mucous
membranes were pale pink, the coat remained dull, the
appetite was poor. Hydroadipsia resulted in oligouria.
There was a slight increase in the body weight of dogs
with cachexia and a decrease in animals with overweight.
Halitosis remained in 3 dogs from Group 1 and 2 dogs
from Group 2.

After 2 months of the beginning of treatment, animals
from both groups had pale pink mucous membranes, new
hair began to grow in alopecia spots, the appetite, thirst and
urination were normal. The dynamics of normalization of
the body weight was observed.

The data in Table 1 show that before the start of the
therapy dogs had decreased levels of hemoglobin and
hematocrit and slightly decreased number of red blood
cells, the level of white blood cells was at the lower limit of
the norm. In our view, all the changes are due to increased
water intake by animals.

After 1 month of the therapy, all hematological
parameters were within reference values.

Biochemical studies (Table 2) showed blood serum
chylosis, although blood aspiration was carried out in the
morning under fasting conditions. Before the beginning
of the therapy, there was an increased level of cholesterol
(13.2 mmol/l in Group 1 and 14.8 mmol/l in Group 2),
triglycerides (3.1 mmol/l in Group 1 and 2.9 mmol/l
in Group 2), which shows a lipid metabolism disorder.
The glucose level was also above the norm (20.8 mmol/1
and 25.1 mmol/l in animals from Group 1 and 2,
respectively), which is the most pathognomonic sign of
diabetes mellitus.

After 1 month of the therapy, the level of cholesterol and
triglycerides in animals from Group 1 remained increased
(8.3 mmol/l and 1.2 mmol/l, respectively), but in animals
from Group 2 both parameters were at the upper limit of
the norm (6.2 mmol/l and 0.8 mmol/l, respectively). The
faster normalization of the parameters was obviously
associated with the use of BSPP. The glucose level was still
increased in both groups, but in Group 2 its concentration
was lower (13.7 mmol/l in Group 1 and 11.9 mmol/l in
Group 2). Blood serum chylosis was not observed.

After 2 months of the therapy, the cholesterol level in
Group 1 was at the upper limit of the norm (5.5 mmol/l),
in Group 2, it was within reference values (3.7 mmol/l).
The concentration of triglycerides in animals from Group
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1. Dynamics of hematological parameters during the treatment of dogs with diabetes mellitus and hyperlipidemia (M + m)

Parameters

Before treatment 1 month of treatment

Group of animals

2 months of treatment

Hemoglobin, g/l 115...180 108.2+3.6 101.7£2.9 135.844.3 147.6+5.2 146.7+3.2 139.545.9
Hematocrit, % 37...54 33.8+2.1 32.2+2.5 41.6+2.9 48.2+1.8 43.5+3.4 45.9+2.4
ESR, mm/h 0...22 8.3x2.4 13.1£3.2 9.3+1.9 11.5£2.1 12.8+2.6 9.6£2.3
Red blood cell count, 10%/1 55...85 4.9+0.2 5.2+0.4 6.2+1.1 7.1£1.3 7.2+1.6 7.9+1.4
White blood cell count, 10%I 6.0...17.0 6.5+1.8 7.1£0.7 13.2+£2.8 10.8+2.4 15.7£3.2 11.9+2.2
Eosinophils, % 2..10 4.3+1.3 6.9+2.8 5.6+1.4 4.8+0.9 3.6+1.1 5.9+1.2
Immature, % 0 0 0 0 0 0 0
Basophils, % 0...1 0 0 0 0 0 0
Stab neutrophils, % 0...3 0.8+0.3 0.2...0.3 0 1.2+0.4 2.2+0.4 1.6+0.2
Segmented neutrophils, % 60...70 65.8+3.6 67.2+2.9 63.5+2.1 66.2+1.9 66.8+2.4 68.2+2.2
Monocytes, % 3...10 5.7+2.1 4124 3.9+1.0 6.3+1.9 5.8+2.3 8.4+2.6
Lymphocytes, % 12...30 16.6+4.0 21.2+3.8 25.4+3.7 23.9+3.4 19.6+2.7 21.8+3.1

2. Dynamics of biochemical parameters during the treatment of dogs with diabetes mellitus and hyperlipidemia (M + m)

Parameters Before treatment

Group of animals

1 month of treatment 2 months of treatment

Cholesterol, mmol/l 2.9...6.0 13.2£2.8 14.8£3.1*~ 8.3+14 6.2+1.8%** 5.5¢1.2 3711
Triglycerides, mmol/l 02...1.0 3.1x0.3 2.9£0.4* 1.2£0.4 0.8+0.3** 0.8+0.2 0.4+ 0.2**
Glucose, mmol/L 34..6.5 20.8+4.3 25.1£3.4**~ 13.7£2.4 11.922.8*** 8.4+19 71£1.2%*

Designations: *P=0.05, **P=0.01, ***P=0.001).

2 returned to the norm (0.4 mmol/l), but in animals
from Group 1 it remained at the upper level of the norm
(0.8 mmol/l). The glucose level was slightly increased
(8.4 mmol/l in Group 1 and 7.1 mmol/l in Group 2).

The clinical analysis of urine and study of physical and
chemical characteristics before the therapy start showed
that animals of both groups had less intensive color of
urine and ketone bodies, which indicates decompensation
of diabetes mellitus and glucosuria, which is a rather

specific sign of diabetes mellitus. The microscopy of urine
sediment did not show any significant deviations.
According to published data, the incidence of diabetes
mellitus in dogs is approximately 1:100 [5]. The disease
is often observed on the background of disorders of the
adrenal and chronic inflammation of the pancreas [11].
The combined drug based on beta-sitosterol and
polyprenyl phosphates (BSPP) suppresses the activity
of cholesterol synthesis and presents is reabsorption in
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UpeHTudukaumsa XMBOTHbIX

MuHucTepcTBOM cenbcKoro xo3aiictea Poccuiickoin ®epgepaunn usgaH «npukas ot 22.04.2016 N2 161
«00 yTBepxaeHun MepeyHsa BULOB XMBOTHBIX, NOANEXALMNX MASHTUDUKALMK U YYETY»

WpeHTudumkaymsa XnMBOTHbIX — CUCTEMA Y4ETA XMBOTHBIX, BKlOYatolwas B cebs npucBoeHne uoeHTUPUKALMOHHOrO HoMepa
XXMBOTHOMY NMYTEM MEYEHNS, PErMCTPaLMI0 CBELLEHNIA O XMBOTHOM B 6a3€ AaHHbIX 1 BblJayy NacnopTa Ha XMBOTHOE.

Mey4eHue XUBOTHBIX — 3TO NPUCBOEHNE N HAHECEHME HA TENe XMBOTHOTO PasniHbIMM CNOCOBaMu MHAMBMAYAIbHOrO HOMEpA.

Hocutenb ugeHTnukaynoHHoro Homepa — 6upka (B TOM YACNE HABECHAS C PAAMOYACTOTHON METKOM), OOMIOC, YuM, OLLENHUK
 apyrue cpeacTsa, cootseTcTaylowme craHaaptam ISO 11784 u 11785 n cogepxalume yHnkanbHbi LMdPOBOIA 15-TU3HAYHBINA KOA,.

Ha TeppuTOpmrax MHOrMX CTPaH €ANHCTBEHHBIM METOL0M MEYEHUS SOMALLHNX XMBOTHbIX SBASETCS YUNMPOBAHUE, M NPUMEHSIOTCS
MUKpOYMNbl, COOTBETCTBYIOWME cTaHaapTy ISO 11784 n ISO 11785.

YunuposaHue, nnn 3NeKTPOHHAS UAEHTUDUKALMS XNBOTHBIX (KOLEK, COOAK, CeNbCKOX03ANCTBEHHbBIX 1 3K30TUYECKMX XMBOTHbIX,

nTuu, puib 1 ap.) npeacTagnseT cob0i UMNAAHTALMI0 NOA, KOXY XMBOTHOrO MUKPOYMNA, COAEPXaLLero B cebe YHUKaNbHbI MHAMBUAY-
anbHbll 15-TN-3HaYHbI HOMEP, KOTOPLIA OCTAETCS C HUM B TEYEHMe BCel ero Xu3Hu. Mukpounn — maneHbkas CTepuiabHas kancyna
13 OBMOCOBMECTUMOrO CTekNa JIMHoIA 12 MM, anameTpom 2,1 mm 1 Becom Bcero 0,6 rp. BHYTpu kancynbl pacnonoxeH caM MUKpOYMn,
COCTOSLLMI U3 KATYLIKN MHAYKTUBHOCTY M MUKPOCXeMbI. [aTHaauaTh UMGPOBLIX SYeeK rapaHTUpyoT 6€30NacHYI0 U HALEXHYIO UAEHTU-
duKaumIo XMBOTHOIO Ha NPOTSXXEHUM BCEIA €ro XN3HU, OTCYTCTBME NOBTOPA HOMEPA B TeYeHue banxaiilmx cta net, a 6BMocoBMecTUMoe
CTEKN0 UCKII0YAET BO3MOXHOCTb MUrPALLMM MUKPOYMNA.

YunuposaHue f0MKHO 06eCneynTb HEBO3MOXHOCTb MOAMEHUTb OIHO XUBOTHOE APYTUM; UCKIIOYUTb NEPEBO3KY XMBOTHbIX, KOTOPbIE
He BAaKLMHMPOBAHbI NPOTMB OELLEHCTBA 1 APYruX 3apasHbix O0NE3HEN; NOMOYb HAWTK XUBOTHOE BNAZENbLYy B CNy4ae ero notepu, a
NPy Haxo[Ke Yy)XOro XWBOTHOTO ONPEAENNUTb KOOPAMHATH ero BNafenbLa, CBS3aBlWNCh CO CNeLyuanianpoBaHHoii okanbHoi 6a3oit
unu ¢ 6a3oi B MHGOPMaLMOHHO-TENEKOMMYHUKALMOHHON ceTh «MHTepHET». YunmpoBaHue SBNSETCS BECOMbIM apryMEHTOM Npu BO3-
HUKHOBEHUM CMOPOB MO BAJEHNIO TEM UK UHBIM XMBOTHBIM.

MpuUpoa00XpaHHbIE OPraHn3aLun C MOMOLLbIO CUCTEMbI MAEHTUdUKALNM NPOBOAST KOHTPOMb HAl, MUrpaLmMei JUKUX XUBOTHBIX 1
XMBOTHbIX, 3aHECEHHbIX B KpacHyto Knury Poccuitickoin ®epepauuu, u coaepxawixcs B Heone.

BerepuHapHbiii Bpay MOXeET TO/IbKO TOrAa 0pOPMUTb BETEPUHAPHDIN CONPOBOAUTEbHDIN [OKYMEHT A1 NepeBO3K1
JXXMBOTHOI0, KOra CMOXET BUCAaThb B 3TOT JOKYMEHT CBEAEHUS, MO3BONAIOLNE UBEHTUPULUPOBATH NPeAHA3HAYEHHOe
A1 1epPeBO3KU XUBOTHOE. TaKuMu uAeHTUPUUNPYIOLMMU CBEACHUIMU SBJISIOTCA — HOMEep MUKPOYuna, kneima, gep-
morpagunyeckoi MeTKu.

o marepuanam https.//www.gov.spb.ru/helper/zdrav/informaciya-dlya-viadelcev-zhivotnyh/identifikaciya-zhivotnyh/
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