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Abstract. Ticks are carriers of numerous pathogens, and their bacterial composition, abundance, di-
versity, and interaction affect both their growth and the efficiency of disease transmission. The emergence
of next-generation metagenomic sequencing (NGS) technologies has expanded the possibilities for detect-
ing and characterising microbial pathogens. Sequence data analysis can identify the presence of Brucella
DNA in ticks and determine its genetic characteristics. In the spring of 2023, tick samples were collected in
the Taskalinsky district of the West Kazakhstan Region. Sequencing of the 16S rRNA genes of bacteria in
tick samples was performed using the lon Torrent platform based on NGS technology.

In D. marginatus. WKR_Taskala tick samples, metagenomic analysis identified Brucella suis bv. 3
(25%) and other Brucella species (75%). Analysis of the reads obtained as a result of metagenomic se-
quencing of the tick sample identified 3,973 reads, of which 2,966 were classified as Brucella spp. and
1,007 as Brucella suis bv. 3. The alpha diversity indices for the D. marginatus. WKR_Taskala sample
were: Shannon = 0.797, Simpson 1-D = 0.473, Margalef = 0.241. Ticks are recognised as the main carriers
of a wide range of diseases among domestic and wild animals compared to other arthropods. Despite nu-
merous studies on the link between brucellosis transmission and ticks, the exact role of ticks in the trans-
mission of this disease and the associated risks remain unclear.
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Abstract. Surra, caused by Trypanosoma evansi, is a major constraint to camel health and productiv-
ity in arid and semi-arid regions. Despite Kazakhstan’s large camel population, peer-reviewed data on surra
epidemiology remain scarce.

A cross-sectional seroepidemiological survey was conducted in two camel-breeding regions of Ka-
zakhstan (Mangystau and Kyzylorda) during 2024 and 2025. Serum samples (n = 2,745 in 2024; n = 2,900
in 2025) were tested for anti-T. evansi antibodies using the complement fixation test (CFT) and the formol
gel test (FGT). Seroprevalence was expressed with 95% confidence intervals (CI), and regional/temporal
differences were assessed using Pearson’s chi-square test.

In Mangystau, CFT prevalence decreased from 5.0% (95% CI: 2.15-11.18) in 2024 to 0.78% (95%
Cl: 0.21-2.82) in 2025 (p = 0.0319), while FGT positivity declined from 65.0% to 5.88% (p < 0.001).
Conversely, in Kyzylorda, CFT prevalence increased significantly from 4.0% (95% CI. 3.32-4.82) to
8.88% (95% CI: 7.87-10.01; p < 0.001), whereas FGT values rose slightly from 7.8% to 8.96% without
statistical significance (p = 0.1504).

This study provides one of the first systematic multi-year assessments of T. evansi circulation in
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camels in Kazakhstan, revealing contrasting regional dynamics, with a sharp decline in Mangystau and a
significant increase in Kyzylorda. These findings underscore the heterogeneous nature of surra epidemiol-
ogy and highlight the need for continued surveillance and combined diagnostic approaches to inform con-
trol strategies

Keywords: Camel (Camelus dromedarius), Trypanosoma evansi, Surra, Antibodies, Complement
fixation test (CFT), Formol gel test (FGT), Seroepidemiology

Introduction

Camel husbandry plays an important role in the agricultural economy and traditional livelihoods of
Kazakhstan, providing meat, milk, wool, and transport for pastoral communities. However, camel health
and productivity are constrained by infectious diseases, particularly parasitic infections such as trypanoso-
mosis. Surra, caused by Trypanosoma evansi (T. evansi), is a chronic vector-borne disease affecting multi-
ple domestic animal species, with camels serving as the principal hosts in many arid and semi-arid regions.
The disease is associated with anemia, weight loss, reproductive disorders, and mortality, resulting in sub-
stantial economic losses in camel-breeding systems worldwide [1,2].

Trypanosoma evansi is transmitted mechanically by biting flies and is currently regarded as the most
widely distributed pathogenic trypanosome. Its prevalence varies considerably depending on ecological
conditions, host characteristics, and diagnostic methods, with serological surveys in camels frequently re-
porting seropositivity rates ranging from 10% to 30% [1,2,8]. In addition to its veterinary importance, spo-
radic cases of human infection have been reported, indicating zoonotic potential [9].

Despite the large camel population in Kazakhstan, data on the epidemiology of surra remain limited.
Systematic peer-reviewed studies addressing the regional distribution and temporal dynamics of T. evansi
infection in camels are scarce, which hampers accurate risk assessment and the development of effective
surveillance and control strategies. Existing information is largely fragmentary and insufficient to charac-
terize differences between regions with distinct ecological and management conditions.

Serological methods remain the most practical tools for large-scale surveillance of surra in camel
populations, particularly in resource-limited settings. The complement fixation test and the formol gel test
are widely used for epidemiological monitoring due to their technical simplicity and applicability under
field conditions, although they differ in sensitivity and specificity [7,8].

The present study therefore aimed to investigate the seroprevalence of T. evansi antibodies in camels
from different regions of Kazakhstan during 2024 and 2025, and to compare spatial and temporal patterns
using complementary serological assays.

Materials and Methods

Study area and design: A cross-sectional seroepidemiological survey was conducted to investigate
the prevalence of T. evansi infection in camels across major camel-breeding regions of Kazakhstan (Man-
gystau and Kyzylorda regions) during two consecutive years, 2024 and 2025. The study included adminis-
trative regions known for high camel population density, representing both desert and semi-desert ecologi-
cal zones typical for camel husbandry. Sampling sites were selected in collaboration with regional veteri-
nary services to ensure broad geographic coverage.

Sample collection: Whole blood samples were collected from camels by jugular venipuncture into
plain vacutainer tubes. Animals older than one year and not subjected to anti-trypanosomal treatment in the
last six months were included in the study. After collection, blood samples were allowed to clot at ambient
temperature, and sera were separated by centrifugation at 1,500 x g for 10 min. The sera were transferred
into cryovials and stored at —20 °C until further testing.

Serological testing: Serological detection of antibodies against T. evansi was performed using the
complement fixation test (CFT) and the formol gel test (FGT), following protocols recommended by the
World Organisation for Animal Health (WOAH) [10]. Antigen preparations and positive/negative control
sera were included in each batch to ensure assay validity.

In the CFT, results were expressed according to the degree of hemolysis inhibition (0—4+ scale), with
titres >1:5 considered positive [11].

The FGT was used as a screening tool, with visible gel formation within 30 minutes considered a
positive reaction.

Statistical analysis: Seroprevalence was calculated as the proportion of antibody-positive samples
among the total number tested, with 95% confidence intervals (CI) estimated using the Wilson score meth-
od. Differences in prevalence between years (2024 vs. 2025) and between regions (Mangystau and Ky-
zylorda) were assessed using Pearson’s chi-square test (%?). The strength of association between categorical
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variables (year, region) and seropositivity was evaluated by calculating Cramér’s V coefficient. Statistical
significance was defined as p < 0.05. Data were processed using Microsoft Excel 2021 (Microsoft Corp.,
Redmond, WA, USA).

Ethics statement: All sampling procedures were carried out by trained veterinarians in accordance
with national animal welfare regulations. The study protocol was reviewed and approved by the Biological
Ethics Committee of the Kazakh Scientific Research Veterinary Institute (Approval No. 1, dated 14 July

2023).
Results

A total of 2,745 camel serum samples were analyzed in 2024 and 2,900 in 2025 from two major
camel-rearing regions of Kazakhstan (Mangystau and Kyzylorda). Serological testing using the comple-
ment fixation test (CFT) and the formol gel test (FGT) revealed clear spatial and temporal variations in T.
evansi seroprevalence (Table 1).

Table 1 — Seroprevalence of T. evansi in camels by region and year (CFT and FGT assays, 2024—2025)

— 5 o 5
Year Region Number tested (N) CFT Fgg;:vgl](”’ %) FGT F905S;/tol\gl](n, )
5 (5.0%) 65 (65.0%)
- Mangystau 100 [2.15-11.18] [55.25-73.64]
Kvzviorda 2 645 106 (4.0%) 207 (7.8%)
yzy ’ [3.32-4.82] [6.86-8.91]
2 (0.78%) 15 (5.88%)
- Mangystau 255 [0.21-2.82] [3.58-9.53]
Kyzylorda 2,645 235 (8.88%) 237 (8.96%)
yzy ! [7.87-10.01] [7.92-10.13]

Note: FGT, Formol gel test; CFT, Complement fixation test.

CFT seroprevalence FGT sercprevalence
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Figure 1 — Seroprevalence of Trypanosoma evansi in camels from Mangystau and Kyzylorda regions
of Kazakhstan in 2024 and 2025 as determined by complement fixation test (CFT, left) and formol gel test
(FGT, right)

In Mangystau Region, the CFT detected antibodies in 5.0% of camels (95% CI: 2.15-11.18) in 2024,
which significantly decreased to 0.78% (95% Cl: 0.21-2.82) in 2025 (5* = 4.60, p = 0.0319). Similarly,
FGT results showed a dramatic decline from 65.0% (95% CI: 55.25-73.64) in 2024 to only 5.88% (95%
Cl: 3.58-9.53) in 2025 (Xz = 140.44, p < 0.001). These results indicate a sharp reduction in T. evansi sero-
positivity within the region over one year.

In Kyzylorda Region, the CFT revealed 4.0% seropositivity (95% CI: 3.32-4.82) in 2024, which sig-
nificantly increased to 8.88% (95% CI: 7.87—10.01) in 2025 (5* = 51.36, p < 0.001). In contrast, the FGT
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results showed a slight increase from 7.8% (95% CI: 6.86-8.91) to 8.96% (95% CI: 7.92-10.13) across the
same period; however, this difference was not statistically significant (3* = 2.07, p = 0.1504).

Overall, the findings suggest divergent regional dynamics, with a pronounced decline in both CFT
and FGT seroprevalence in Mangystau and a significant increase in CFT-detected seropositivity in Ky-
zylorda, as shown in Figure 1.

Discussion

The present study provides new insights into the seroepidemiology of camel trypanosomosis caused
by Trypanosoma evansi (7. evansi) in Kazakhstan and demonstrates pronounced spatial and temporal
differences between the Mangystau and Kyzylorda regions during 2024-2025. The most notable finding is
the sharp decline in seroprevalence in Mangystau contrasted with a significant increase in Kyzylorda,
particularly when assessed by the complement fixation test (CFT).

Several factors may explain the observed decrease in seropositivity in Mangystau. This region is
characterized by an arid climate, sparse vegetation, and relatively low density of hematophagous flies,
which may limit the mechanical transmission of 7. evansi [1]. In addition, local veterinary practices,
including targeted treatment of clinically suspected animals, could have contributed to a reduction in
infection pressure at the population level. Although detailed data on preventive and therapeutic measures
were not available for the present study, similar declines in seroprevalence following control interventions
have been reported in camel populations from other endemic regions [3,4].

A particularly pronounced reduction was observed in formol gel test (FGT) positivity in Mangystau.
This finding requires cautious interpretation, as the FGT is known to be a highly sensitive but poorly
specific assay. The FGT may detect residual antibodies persisting after previous exposure or treatment, as
well as nonspecific serum protein changes [5]. Consequently, a marked decrease in FGT positivity may
reflect not only a true reduction in transmission but also changes in antigenic stimulation or improvements
in herd health status. In contrast, the CFT is considered more specific and is more likely to reflect sustained
or recent immune responses. The parallel decline in both tests therefore supports the hypothesis of reduced
circulation of T. evansi in this region.

In Kyzylorda, the increase in CFT seroprevalence suggests ongoing or intensified circulation of the
parasite. This region hosts one of the largest camel populations in Kazakhstan and is characterized by
frequent herd movements, shared grazing areas, and proximity to riverine and irrigated zones that may
favor vector activity. The lack of a statistically significant increase in FGT positivity, despite a clear rise in
CFT values, further highlights the differing diagnostic characteristics of the two assays and suggests that
CFT may be more informative for detecting changes in active transmission dynamics.

The discrepancy between CFT and FGT results observed in this study is consistent with previous
reports. The FGT tends to overestimate seroprevalence due to its susceptibility to cross reactions and
persistence of antibodies following past infections or treatment. Conversely, the CFT, while less sensitive,
offers higher specificity and is therefore better suited for confirmation of seropositive cases [6,7].
Differences in sample quality and handling may also contribute to variability between tests. Factors such as
storage conditions, repeated freeze thaw cycles, and delays between blood collection and serum separation
may disproportionately affect FGT results compared with CFT [8,9].

Another important consideration is the widespread use of trypanocidal drugs in camel herds.
Chemotherapeutic treatment can reduce parasitemia and clinical signs while antibodies remain detectable
for prolonged periods. This situation complicates the interpretation of serological data and may partly
explain discordant test results, particularly in endemic areas where repeated exposure and treatment are
common.

Taken together, these findings indicate that sharp differences between CFT and FGT results should
not be interpreted as methodological inconsistencies but rather as a reflection of the distinct diagnostic
properties of the tests and the complex epidemiology of surra. The combined use of both assays provides a
more comprehensive picture of population exposure and immune status than either test alone.

Future studies should incorporate molecular diagnostic approaches, such as PCR based detection of
T. evansi DNA, to confirm active infections and to distinguish between current and past exposure. In
addition, entomological investigations and longitudinal sampling across different seasons would improve
understanding of transmission dynamics and the role of vectors in different ecological settings. Such
integrated approaches are essential for refining surveillance strategies and improving control of camel
trypanosomosis in Kazakhstan.
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Conclusion

This study provides the first multi-year seroepidemiological data on Trypanosoma evansi infection in
camels in Kazakhstan. The results revealed contrasting dynamics between regions, with a marked decline
in seroprevalence in Mangystau and a significant increase in Kyzylorda. These findings highlight the het-
erogeneous nature of surra circulation and underline the need for continuous surveillance, combined diag-
nostic approaches, and region-specific control strategies to protect camel health and productivity.
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6ipi Oombmm Tabbutansl. Kazakcranma Tyle CcaHBIHBIH 4 Kem  OOJyblHa KapaMmacTaH, Cy-aypy
AIUAEMUOJIOTHSICH OOMBIHIIA PElEeH3UJIAaHATBIH FHUIBIMU JIEPEKTEP HIEKTEYII.
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2024 — 2025 xbinaapbl KazakcTaHHBIH TYyH€ IIapyamiblUIbIFbl JaMbIFaH €Ki OHIpiHIe — MaHFbICTay
xoHe KpI3putopaa oOnbIcTaphlHIa — KOJJICHEH CEepOdNUAEMHUONIOTHSUIBIK 3epTTey Kyprisinmi. Kan
capsICybIHBIH yiritepi (2024 k. — n = 2 745; 2025 x. — n = 2 900) T. evansi-re Kapcsl aHTHACHEICPIiH
OonybiHa KOMITTIEeMEHTTi OaitnansicTeipy peakuuscel (KBP) xone popmoin-rens ceinamacet (PI'C) smicrepi
apkpUibl 3eprrenii. CeponpeBaneHTTUTik 95% untepBangapeiMen (CU) ecenrtenai, an aiMakThIK >KOHE
YaKbITIIA aifbIpMaIbUIBIKTap [IMPCOHHBIH * KpUTEpUiil apKbUIbI OaranaHIbl.

Masnrsictay oOnbicsinga KBP Goiibiaina ceponpeBanentrinik 2024 xpuisl 5,0% (95% CU: 2,15 -
11,18) xepcetkiminen 2025 xbutbl 0,78%-fa (95% CHU: 0,21-2,82) neitia temenaeni (p = 0,0319), an ®I'C
OOMBIHIIIA OH HOTWXKeNepaiH yieci 65,0%-man 5,88%-ra neiiin azaiiael (p < 0,001). Kepicinmre,
Ke3buiopaa obubickinaa KBP Goiibinina ceponpeBaientriiik 4,0%-nan (95% CU: 3,32 - 4,82) 8,88%-ra
neitin (95% CU: 7,87-10,01) cenimai typae aptthl (p < 0,001), an ®I'C kepcerkimrepi 7,8%-m1an 8,96%-
Fa JICHiH MIaMaJlbl ©Cill, CTATUCTUKAIIBIK TYPFBIAaH MOHII 6onMansl (p = 0,1504).

byn 3eprrey Kasakcranmarbl Tyiienep apaceiHaa 1. evansi ailHaJbIMbIHA JKYPTIi3UITCH aJIFaliKbl
KYHenl KeIDKbUIIBIK OaranayiapielH Oipi OOJNBINT TaOBLIAAbl JKOHE OHIPIIK JCHreiae KapaMa-Kaliibl
IUHAMHKaHbl — MaHFbICTay OOJIBICHIH/Ia alKbIH TOMEHIEY/1 KoHe KpI3pltopa o0nbIChIHA €NIeyli ecy/ Il —
AHBIKTAM/IbI. AJIBIHFAH HOTIDKENEP CY-aypyIblH SMHIEMHOJIOTHACHIHBIH T'€TePOTEeH Al CHIIATBIH KOPCETIl,
aypynsl Oakbuiay CTpaTervsUIapblH JKETUIAIPY YIIIH TYPAaKThl SMUAEMUOJNOTHSIIBIK MOHHTOPHUHT TEH
OIpIKTIPUITeH AMArHOCTHKAJIBIK TOCUIACPAl KOIIaHy KQXKETTIT1H HeTi31eii.

Tyiiin ce3mep: Ttyiie (Camelus dromedarius), Trypanosoma evansi, cy-aypy, aHTHAEHeIEp,
KOMIUIeMeHTTi OaiinanbicTeipy peakuusicsl (KBP), hopmon-rens cernamacs! (PI'C), ceposanuieMuoIorus.
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AuHoTamms. Bone3Hp cy-aypy, BbI3biBaeMas 1rypanosoma evansi, sBisieTcsi OHHM M3 OCHOBHBIX
OTpaHUYMUBAIOIIUX (PAKTOPOB, BIUSAIOIINX Ha 3/J0POBbE U MPOJTYKTUBHOCTH BEpOIIIO/I0B B apUAHBIX U MONTY-
apuaHbIX peruoHax. HecMoTpsi Ha 3HAUMTENBHYIO YHCICHHOCTh BepOto0B B Kazaxcrane, 1aHHBIE pelieH-
3UpPYEMBbIX UCCIIEIOBAHUI 110 3MHUIEMUOJIOTHH Cy-aypy OCTAIOTCSl OTPaHUYEHHBIMHU.

B 2024-2025 rr. ObUTI0 MPOBEACHO MOMEPEYHOE CEPOIMUIEMHUOIOTUIECKOE HCCIEeIOBAaHUE B ABYX
BepOmogoBoguecknx pernoHax Kazaxcrana — Manrucrayckoid u Ke3biopannckoi obnactsax. O6pasiis
CBIBOPOTKH KpoBH (n =2 745 B 2024 r.; n =2 900 B 2025 r.) OBIIN MCCIEIOBAHBI HA HAIMYME AHTUTEN K T.
evansi ¢ ucrojp3oBaHHeM peakimu cBs3biBanus komiuiemMenta (PCK) u dopmon-rens tecra (DITI).
CeponpeBalleHTHOCTh ~ pacCUUTHIBAIM € 95%-HBIMH  JOBepUTENbHBIMM  UHTepBasamu (W), a
pErvuoHaIbHBIE U BpEMEHHbBIE PA3JINYUS OLIEHUBAJIM C MpUMeHeHneM Kputepus x> [lupcona.

B Masnrucrayckoit oonactu pacnpocrpanénnocts 1o PCK camsunace ¢ 5,0% (95% JU: 2,15-11,18)
B 2024 1. no 0,78% (95% AU: 0,21-2,82) B 2025 1. (p = 0,0319), npu 3TOM A0S MOJOKUTEITHHBIX
pesynbratoB OI'TI coxparunace ¢ 65,0% g0 5,88% (p < 0,001). Hanpotus, B Kei3pumopauHckoit obmacTu
pacnpoctpanéHHocts o PCK nocrosepro Bo3pocna ¢ 4,0% (95% HAU: 3,32-4,82) no 8,88% (95% JAU:
7,87-10,01; p < 0,001), Toraa xak nokazarenu OI'TI yBennuunucey He3HaUUTEIHHO — ¢ 7,8% 110 8,96% 1 He
JOCTUTIIN cTaTucTHYeckoi 3HaunMoctu (p = 0,1504).

Hacrosimiee ucciiegoBanue mpezicTaBisieT co00i OlHY M3 MEPBBIX CHCTEMAaTHYECKHMX MHOTOJIETHUX
OLICHOK IUPKYJISIIUAU T. evansi cpean BepOuo10B B Kazaxcrane U BBISBIISIET KOHTPACTHYIO PETHOHATBHYTO
JTMHAMUKY, XapaKTepU3YIOIIYIOCS PE3KUM CHIDKEHMEM IoKas3areneid B MaHrucrayckoi o0nacTh M HX
3HAYUTENbHBIM pocToM B  KbBbuiopauHckoir obmactu. IlonmydeHHble gaHHbIE MOMYEPKUBAIOT
IeTePOreHHBI XapakTep SMUAEMHOJOTHH CYy-aypy M YKa3blBalOT Ha HEOOXOAMMOCTH MPOJOIKEHUS
SMMIEMHOJIOIMYECKOI0 HaA30pa M NPUMEHEHHS KOMOMHHMPOBAHHBIX JAMArHOCTMYECKHX IOAXOJOB JUIs
pa3paboTKu APPEKTUBHBIX MEpP KOHTPOJIS.
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PABPABOTKA U UCCJIEJOBAHUE MA3U HA OCHOBE I'YCTOI'O 9KCTPAKTA
JIABABHUKA OBBIKHOBEHHOTI'O (FILIPENDULA VULGARIS M.)

Hazapos C. I'. "+, Kanaobaiikbi3bl C.

Kazaxckuii HanMoHaIbHBIN MeTUIMHCKUN yHUBepcuTeT uMeHu C.[[. Achenauspora,
r. Anmarsl,. Ka3zaxcran
*nazarov.s@kaznmu.kz

Annoranusi. [IpoBenena ¢apmaneBTuueckas pa3paboTka Ma3dM Ha OCHOBE TYCTOTO SKCTpakTa
nabasnuka oObikHOBeHHOro (Filipendula wvulgaris  M.), monydeHHOro MeETOIOM  YJIBTPa3BYKOBOM
sKCTpakiuu. lcrnonb3oBaHue YIbTPa3BYKOBOTO BO3ACUCTBUSA MO3BOJIMIO MOBBICUTH 3((HEKTUBHOCTH
M3BJICUCHHUS] OMOJIOTMYECKHM AKTUBHBIX BEIIECTB, YMEHBIIUTH BpPEMSI IKCTPArMpPOBAaHUS U COXPAHHUTH
TepMOJIaOUIbHBIE KOMIIOHEHTHI PACTUTENEHOTO CHIPbS.

XHWMHMYECKUI COCTaB I'yCTOIO HKCTPAKTA M3y4EH METOJOM Ia30BOM XpPOMAaTO-MacC-CIEKTPOMETPUHU
(I'’X/MC). B pesynbpraTe aHajiv3a yCTAaHOBJICHO HAJIMYME KOMILIEKCA COCAMHEHUH (DEHOIBHOM MPUPOIBL,
(1aBOHOMIOB, OPraHUYECKUX KHCIOT, 3(UPOB W APYrUX BTOPUYHBIX META0OJIMTOB, O0JIATAIOLINX
BBIPOKCHHOW aAHTHOKCHJAHTHOW M MPOTUBOBOCHAIUTENBHON aKTHUBHOCTHIO. [lomyueHHBIE maHHBIE
MOJTBEPKAAIOT (PapMaKOJIOTHUECKYI0 3HAYMMOCTh JKCTpPAKTa W IEIeCOO0pa3HOCTh €ro MPUMEHEHHUsS B
KauecTBE JIEUCTBYIOIIETO MHIPEIMEHTA MPU CO3/IaHUU MSTKUX JIEKAPCTBEHHBIX (DOPM.

Ha ocHOBe wuccienoBaHHOrO 3KCTpakTa pa3palOoTaHO AT MOJIEIbHBIX COCTaBOB MasH,
OTJIMYAIOIINXCSI COOTHOLIEHUEM KOMIIOHEHTOB OCHOBBI M KOHIIEHTpallMed akTHBHOrO BemiecTsBa. s
KOKIOW MOJENIM TpOBEAECHAa OLIEHKa (PU3UKO-XMUMHUUYECKUX, OPraHOJENTHYECKUX U PEOJOTHYECKUX
XxapakTepucTUK. OTpeeseHbl TakKue M0Ka3aTeu, KaKk KOHCUCTEHIMS, YCTOWYMBOCTh K pacciauBanuio, pH,
BA3KOCTb, a4 TaK)K€ pPaBHOMEPHOCTb paclpeesieHus IKCTpakTa B Ma3zeBodM Macce. Ha ocHoBanum
COBOKYITHOCTU IOJyYEHHBIX JaHHBIX BBIIEIECH ONTHMAJBHBIA cOCTaB, 0OeCreunBaronii CTaOMIBHOCTD
CTPYKTYpbl M (apMaKOTEXHOJOTUYECKHE CBOMICTBAa, COOTBETCTBYIOUIME TpPEeOOBaHUSIM K MSITKUM
JIeKapCTBEHHBIM (popmMam.

[IpoBeeHbl TOKCUKOJIOTUYECKUE UCCIIEIOBAaHUS U (PapMaKOJIOTHYECKUE UCIIBITAHUS Pa3pabOTaHHBIX
00pa3ioB. YCTaHOBJIEHO OTCYTCTBHE MPU3HAKOB OCTPOIl TOKCHYHOCTH U Pa3/pa’karolliero JAeWcTBUs Mpu
Hapy’>KHOM HPUMEHEHUU. OKCIIEPUMEHTAJIbHAs OLEHKAa MPOTHUBOBOCMIAIMTENBLHOM aKTHUBHOCTH BBISBMJIA
JIOCTOBEPHOE  CHIKCHME BOCHAJUTEIBHBIX PEAKLUH, YTO CBUACTEIBCTBYET O  BBIPAXKCHHOM
TeparneBTUYECKOM MOTEHIaIe pa3paboTaHHON Ma3H.

Takum 00pa3oMm, pe3yiabTaThl UCCICIOBaHHS TOATBEPXKIAOT, 4To ryctoi skcrpakt Filipendula
vulgaris M. sBisieTcs MEePCHEKTUBHBIM PACTHUTEIBHBIM HCTOYHUKOM OHOJIOTHYECKH aKTHBHBIX BEIICCTB
JUI CO3JJaHMs MSTKHX JIEKapCTBEHHBIX ()OPM € MPOTHBOBOCHAIUTENBHBIM JieicTBHEeM. Pa3pabortanHas
Ma3eBas  KOMITO3HMIIUS  OTJAWYAeTCS  CTaOMIBHOCTHIO, 0€30macHOCThI0O W (hapMaKOJOTHYECKON
3G EKTUBHOCTBIO, UYTO IO3BOJIIET paccMaTpUBaTh €€ KaK OCHOBY I JaJbHEHIINMX JOKIMHUYECKHX U
TEXHOJIOTUYECKHUX UCCIIEJOBAHUMN C IEJIbI0 BHEJIPEHUS B (papMalleBTUUYECKYIO MPAKTUKY.

KnawueBbie caoBa: JlabasHuk oObikHOBeHHBIH, Filipendula vulgaris M., ymbTpa3BykoBas
OKCTpaKIusi, TYCTOM OKCTPaKT, Ma3b, (apmareBTHUECKass pa3paboTka, MPOTUBOBOCIAIUTEIbHAS
aKTUBHOCTb, TOKCUKOJIOTHYECKAs OLICHKA.

BBenenue

CoBpemeHHOe pa3BuTHE (apMaleBTUUECKOW HAyKM HANpaBlIeHO Ha TIOMCK U BHEApPEHHE
3¢ (deKTUBHBIX, O€30MacHbIX U JOCTYNHBIX JIEKAPCTBEHHBIX CPEJICTB, B YACTHOCTU IpEnapaToB
PacTUTEIBLHOIO MPOUCXOKACHUSI. DTO COOTBETCTBYET puopureram Lleneit ycroitunsoro passutust OOH, B
toM uucie [[YP 3 «Xopomee 3m0poBbe u Omarononyune» u L{IYP 12 «OTBercTBeHHOE MOTpeOIeHHE U
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