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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objectives: This study aimed to characterize the lipophilic
(petroleum ether) fraction of Scutellaria subcaespitosa using
gas chromatography—mass spectrometry (GC-MS) and to
evaluate the acute toxicity and sub-chronic dermal and mucosal
tolerability of an aqueous infusion prepared from the aerial parts
of the plant in experimental animals.

Materials and Methods: Lipophilic constituents were
analysed by GC-MS following ultrasonic extraction with
petroleum ether. Acute toxicity of the aqueous preparation
(10%, w/v) was evaluated in albino mice and albino rats after
oral (intragastric) and intraperitoneal administration. In rats,
intragastric doses ranged from 5 to 5000 mg/kg body weight,
with a 15-day observation period. Clinical signs, behaviour,
body weight, and mortality were recorded. Sub-chronic dermal
and mucosal exposure to the aqueous infusion (1:10, w/v) was
assessed over a three-month period in rats and rabbits.

Results: GC-MS analysis of the petroleum ether extract
revealed 43 chromatographic peaks in the total ion
chromatogram. Two peaks corresponded to phthalate esters
(dibutyl phthalate and diisooctyl phthalate), which were
considered probable laboratory contaminants and therefore
excluded from compositional interpretation; 41 plant-derived
components are presented in Table 1. The most abundant
constituents included nonacosane and tetriacontane, along with
eugenol, palmitic acid, phytol, camphor, and y-sitosterol. Acute
toxicity testing demonstrated no mortality in rats following
intragastric administration at doses up to 5000 mg/kg and no
clinically significant signs of intoxication. In mice, mortality
occurred only at the highest intraperitoneal dose tested. Sub-
chronic dermal and mucosal exposure over three months
produced no observable local adverse reactions.

Conclusion: The aqueous preparation of S. subcaespitosa
demonstrated no observable acute toxicity in rats within the
tested dose range and did not produce adverse local effects
under sub-chronic exposure conditions. These safety findings
apply exclusively to the aqueous preparation. The toxicological
profile of the lipophilic petroleum ether fraction requires
independent evaluation before conclusions regarding the safety
of fat-soluble constituents can be drawn.

Key words. Acute toxicity, aqueous infusion, fat-soluble
compounds, GC-MS analysis, Scutellaria subcaespitosa,
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medicinal plants, sub-chronic dermal and mucosal exposure
assessment.

Introduction.

The arsenal of folk medicine is still the main source of the
search for new medicinal plants. Therefore, it is very important
to study the plants used in indigenous medicine for the treatment
of various diseases. For this purpose, it is relevant to study
Scutellaria subcaespitosa Pavl., one of the promising medicinal
plants which have been widely used in folk medicine and grown
in the southern regions of Kazakhstan.

There are about 15 species of Scutellaria in Turkestan region
of Kazakhstan (Table 1) [1,2].

1. Scutellaria galericulata L.

. Scutellaria ramosissima M.Pop.
. Scutellaria flabellulata Juz.

. Scutellaria microdasys Juz.

. Scutellaria androssovii Juz.

. Scutellaria mesostegia Juz.

. Scutellaria cordifrons Juz.

. Scutellaria adsurgens M.Pop

9. Scutellaria talassica Juz.

10. Scutellaria linczewskii Juz.

11. Scutellaria immaculata Nevski ex Juz.

12. Scutellaria karatavica Juz.

13. Scutellaria subcaespitosa Pavl.

14. Scutellaria kurssanovii Pavl.

15. Scutellaria haematochlora Juz.

The chemical composition of representatives of the Scutellaria
L. family has been studied to varying degrees. The composition
of biologically active compounds of 5 species was studied in
detail (S.baicalensis, S.galericulata, S.scordiifolia, S.creticola,
S.orientalis). Phenolic compounds, steroids, iridoid glycosides
were found in all studied species. The chemical composition
of Scutellaria L. related plants is diverse and represented
by phenolic acids, iridoids, di- and triterpene compounds,
cardenolides, coumarins, tannins and flavonoids [3].

According to the literature review, the flavonoid composition
was studied to a certain extent from 10 representatives of
the Scutellaria genus growing in the territory of the Russian
Federation. The highest number of components was determined
in 5 species of Scutellaria (S.baicalensis, S.galericulata,
S.scordiifolia, S.creticola, S.orientalis). In S.albida L.,
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Table 1. GC-MS-identified lipophilic constituents of the petroleum ether extract of the aerial parts of Scutellaria subcaespitosa.

Peak No. Retention Time (min) Compound Name Match Quality (%) Relative Area (%)
8.88 Eucalyptol (1,8-cineole) 70 0.62
13.74 Bicyclo[2.2.1]heptan-2-one, 1,7,7-trimethyl-, (1S)- 94 2.97
20.19 Eugenol 92 6.69
22.22 Nonadecane 66 0.27
24.56 Nonadecane 75 0.61
24.85 Hexadecyl trichloroacetate 68 0.46
25.03 Caryophyllene oxide 84 2.71
25.64 7-epi-Sesquisabinene hydrate 73 1.31
25.83 Isoaromadendrene epoxide 66 0.71
26.17 5,6,7,7a-Tetrahydro-4,4,7a-trimethylbenzofuranone (R) 85 2.11
26.28 Phosphonofluoridic acid, isopropyl heptyl ester 60 0.48
26.78 Octadecane 72 0.58
27.75 Cis-1,4a,7-tetramethyl-octahydrobenzocyclohepten-7-ol 63 0.41
28.78 5B,7pH,10a-Eudesmen-1-en-4-ol 79 4.15
28.90 Nonadecane 82 0.70
29.23 6,10,14-Trimethyl-2-pentadecanone 91 3.08
29.73 Acetic acid derivative (oxepane ester) 67 1.36
29.90 Corymbolone 71 1.29
30.92 Eicosane 81 0.74
31.01 Heptyl benzoate 76 0.72
31.34 trans-Longipinocarveol 71 0.86
32.14 Phthalic acid, hept-4-yl isobutyl ester 88 1.51
32.28 Ethyl hexadecanoate 68 3.58
32.41 n-Hexadecanoic acid (palmitic acid) 90 6.26
34.55 Phytol 77 1.35
35.83 Octadecyl hexadecanoate 60 0.68
36.00 Octadecanoic acid (stearic acid) 70 1.74
36.41 9,12,15-Octadecatrienoic acid (a-linolenic acid) 61 0.53
36.51 Heneicosane 87 1.67
36.57 5-Dodecyldihydro-2(3H)-furanone 70 0.40
38.21 Tetracosane 80 0.79
39.87 Hexacosane 90 3.46
40.00 4,8,12,16-Tetramethylheptadecan-4-olide 71 0.48
43.00 Octacosane 92 4.89
44.29 1-Tetracosanol 84 1.81
45.98 Nonacosane 92 20.40
46.37 17-Pentatriacontene 66 0.38
47.27 Tetratetracontane 79 1.22
48.67 Tetriacontane 91 11.49
54.25 Stigmasterol 64 0.81
55.26 y-Sitosterol 73 0.80

S.polyodon Juz., S.altissima, S.granulosa, S.oreophila Grossh,
few components (from two to four flavone aglycones and
one to four glycoside derivatives) were identified. Analysis
of published data shows that species of the Scutellaria genus
contain a complex of flavonoid aglycones and glycosides in
above-ground and below-ground organs. The most common are
flavone aglycones: chrysin (13), baicalein (1), scutellarein (4),
apigenin (5), luteolin (6), wogonin (7), oroxylin A (8), dynatin
(9) (table. 2). Identified aglycones in plants are mainly in the
form of 7-0 glycosides (7-O-glucuronides and 7-O-glucosides)
[3-6].

The phenolic compounds of skullcap are flavones, flavanones,
flavonols, phenylpropanoids, chalcones, isoflavones, biflavones,
and lignoflavonoids. The biological activity of the phenolic
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compounds of Scutellaria has attracted constant interest in this
research [7]. In the world literature, a large amount of material
has been collected on the isolation, identification, structure
and biological activity of phenolic compounds of different
species of Scutellaria L. V.M. Malikov and M. P. According to
Yuldashev, phenolic compounds of 65 species of Scutellaria L.
have been studied, and more than two hundred compounds have
been isolated and identified from them [3].

Flavones take the leading place among phenols in terms of
distribution in Scutellaria L., among which baicalin, chrysin,
wogonin, scutellarein, oroxylin, apigenin, luteolin are often
found [7,8].

Baikal skullcap is a widely known medicinal plant, which
contains valuable biologically active compounds - flavonoids,



Table 2. Acute toxicity of the aqueous preparation (10% suspension; 1:10, w/v) of crushed aerial parts of Scutellaria subcaespitosa in mice and

rats after oral and intraperitoneal administration.

A series of experiments and doses in ml/kg flumb.er of animals survived death "
in series Quantity %
White mice
5 10 10 0
10 10 10 0
I Orally in a dose 15 10 10 0
20 10 10 0
30 10 10 0
5 10 10 0
10 10 10 0
. 15 10 10 0
IL. Intraperitoneally 10 10 10 0
20 10 10 0
25 10 9 1 10
White rats
5,0 10 10 0
10,0 10 10 0
50,0 10 10 0
100,0 10 10 0
250,0 10 10 0
III. Orally 500,0 10 10 0
1000,0 10 10 0
2000,0 10 10 0
3000,0 10 10 0
4000,0 10 10 0
5000,0 10 10 0
10 10 10 0
Iv. Intraperitoneally 15 10 10 0
20 10 10 0

Note: In this table, dose levels are presented as administered volumes (mL/kg) for the aqueous suspension. Rats were evaluated in oral (intragastric
gavage) and intraperitoneal series; mice were evaluated in oral and intraperitoneal series. Animals were monitored for clinical signs and mortality

and followed for up to 15 days after administration.

Table 3. Comparative assessment of body weight changes in albino rats before dosing and on day 15 afier oral administration of the aqueous
preparation (10% suspension) of crushed aerial parts of Scutellaria subcaespitosa (X £ m).

Animal weight before drug

Weight of animals on the 15th day

Doses tested, mg/  administration of observation Weight gain
kg body weight male female male female male female

g g g g g % g %
Control 210.0+4.5 212.0+49 249.0+5.3 246 + 6.7 39 19 34 16
5000 207.0+2.8 218.0+5.8 [245.0+5.5 252+7.1 38 18 34 16
1000 215.0+4.7 205.0+6.2 [247.0£6.2 241+£53 32 15 36 18

Note: Body-weight dynamics are presented for the control group and two representative dose groups (1000 and 5000 mg/kg BW) selected to
reflect a mid-range and the highest tested oral dose. Intermediate dose groups demonstrated comparable physiological weight gain without
clinically meaningful deviations from controls; therefore, for clarity and compact presentation, detailed weight data are summarized here for the

representative groups.

the most important of which are scutellarein and baicalin. The
roots contain waggonin, pyrocatechins, minerals, resins, tannins,
starch, and fatty essential oils are found in the glands and
glandular fibers of the stems. Chrysatin, apigenin, scutellarein,
isoscutellarein and luteolin derivatives were found in the
aerial parts of S.baicalensis [9]. The history of S.baicalensis
flavonoid research dates back to 1923, when Shibata and his
co-authors first isolated and characterized baicalin from the
roots of this plant [10]. Scientific information analysis shows
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that 125 phenolic compounds have been found in this form to
date. Flavones in S.baicalensis, like the entire genus and family
Lamiaceae, are distinguished by the presence of 2-methylated
and glycosidated derivatives, which belong to the group of rare
flavone derivatives. According to O. M. Andersen and K. R.
Markham, these compounds are chemotaxonomic characters for
those at the level of Scutellaria L. and Lamiaceae. The presence
of 2,6-hydroxylated, methoxylated and glycosidated flavones,
as well as rare 3- and 5-substituted compounds in S.baicalensis
should be highlighted [11].



Table 4. Sub-chronic dermal and mucosal exposure assessment of the aqueous infusion of Scutellaria subcaespitosa, growing in Kazakhstan, in
an experiment on albino rats and rabbits.

The condition of the skin and mucous The degree of severity of indicators
membranes after 3 months of use rats (80) ‘rabbits 30)
Application on the skin for 3 months
Color of the skin normal normal
Turgor unchanged unchanged
Hyperemia not observed not observed
Edema not observed not observed
Abrasions not observed not observed
Blisters absent absent
Erythema not observed not observed
The presence of bubbles absent absent
Application to the conjunctiva of the eyes for 3 months
Pupil condition unchanged unchanged
Conjunctival hyperemia absent absent
Edema of the eyelids absent absent
Lacrimation absent absent
Purulent discharge absent absent
Ptosis absent absent
Application in the nasal cavity for 3 months
Runny nose absent absent
Sneezing absent absent
Edema absent absent
Purulent discharge absent absent
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Figure 1. Chromatogram of petroleum ether extract of Scutellaria subcaespitosa. Conventional signs: 1-eugenol, 2-camphor, 3-n-hexadecanoic
acid, 4-y-sitosterol, 5-nonacosane, 6-phytol, 7-tetratriacontane.
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Based on the analysis of data on the qualitative composition
of flavonoids, the flora of Kazakhstan was not fully studied,
so the data of the flora of Russia were taken into account.
During the analysis of 10 studied species of Scutellaria genus
of Russian flora, it was found that flavone derivatives were
mainly found in many representatives. In addition, the presence
of baicalein is observed for all these species. This component,
as well as chrysin, scutellarein and their glycoside derivatives,
are flavonoid compounds of many representatives of the genus
Scutellaria [12].

The aerial parts of Scutellaria subcaespitosa Pavl. have been
pharmacognostically analysed in previous works of authors. Due
to the lack of knowledge about safety and therapeutic properties
of Scutellaria subcaespitosa grown in Turkestan region it is
important to chemically profile the extract of the plant by gas
chromatography-mass spectrometric (GC-MS) analytic method.
Plant extracts exhibit chemical profiles that are profoundly
influenced by the polarity of the solvent used. Extraction with
petroleum ether preferentially isolates non-polar, lipophilic
constituents such as terpenoids, alkanes, sterols, and fatty acids.
These compounds, which may be poorly represented in aqueous
extracts, are essential for a comprehensive phytochemical
profile. Conversely, an aqueous preparation (infusion or
suspension) mirrors the traditional mode of administration in
folk medicine. Therefore, this preparation is the most relevant
for a preliminary safety assessment, as it reflects a realistic
scenario of human exposure.

To bridge the gap between comprehensive chemical
characterization and practical toxicological relevance, the
present study integrates two complementary approaches:
(1) GC-MS profiling of the petroleum ether fraction to fully
characterize the lipophilic constituents, and (ii) toxicological
evaluation of an aqueous preparation to assess the safety profile
of the extract most likely used in traditional practice. It is
important to note that safety conclusions drawn from aqueous
testing cannot be directly extrapolated to the petroleum ether
fraction without separate, targeted evaluation.

Therefore, the aim of this study was twofold: to characterize
the lipophilic constituents of S. subcaespitosa via GC-MS
profiling of a petroleum ether extract, and to assess its safety
profile by performing an acute toxicity study and a dermal
irritation test using an aqueous preparation of the crushed aerial
plant materials.

Materials and Methods.

Plant material:

Aerial parts of S. subcaespitosa were collected in June 2021
(flowering period) near Kaskasu settlement, Turkestan region,
Kazakhstan.

Determination of fat-soluble compounds (petroleum ether
extract) and GC-MS analysis:

Five grams of crushed plant material were placed in a 100-mL
flask and extracted with 40 mL petroleum ether (1:8, w/v) in an
ultrasonic bath (KQ5200B, 40 kHz) for 3 x 1 h. The extract was
filtered through paper filter and concentrated using an EYELA
N-1300 rotary evaporator at 35°C. The yield of dry extract was
0.089 g from 5 g of raw material.
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GC-MS analysis was performed using an Agilent 7890A
GC system coupled to a 5975C mass selective detector. One
microliter of sample was injected at an inlet temperature of
250°C in splitless mode. Separation was carried out on a DB-
35MS capillary column (30 m x 0.25 mm i.d., 0.25 um film
thickness) with helium as the carrier gas at 1 mL/min. The
oven temperature program was: 40°C (0 min), ramp 5°C/min
to 150°C (3 min), then ramp 5°C/min to 280°C (1 min). Mass
spectra were acquired in SCAN mode (m/z 34-750). Data
acquisition and processing were performed using Agilent MSD
ChemsStation (version 1701EA). Compound identification was
performed by comparison with Wiley (7th edition) and NIST*02
mass spectral libraries.

Acute toxicity study:

The general toxic effects of the aqueous preparation of crushed
aerial plant material were assessed in accordance with the
“Methodological recommendations for the study of the general
toxic effect of pharmacological agents” [7] and the “Guidelines
for the experimental (preclinical) study of new pharmacological
substances” [13]. All procedures involving animals were
carried out in compliance with the European Convention for the
Protection of Vertebrate Animals Used for Experimental and
Other Scientific Purposes [14].

The acute toxicity of an aqueous preparation of Scutellaria
subcaespitosa was evaluated using a freshly prepared aqueous
infusion/suspension (1:10, w/v) obtained from the crushed
aerial parts. The test substance consisted of dry crushed powder
derived from the aerial part of the plant. Immediately prior to
administration, the powder was diluted with distilled water
to obtain a 10% (w/v) aqueous suspension. Because the test
material was administered as a suspension, dose levels can be
expressed either as an equivalent mass dose (mg/kg BW) or as
an administered volume (mL/kg) depending on the reporting
format; in the present manuscript, Table 2 summarizes the
dosing scheme as administered volumes (mL/kg), whereas
the descriptive text provides the corresponding planned dose
levels (mg/kg BW) used for rat gavage dosing. The study was
conducted using 60 white albino mice (body weight 18-20 g)
and 220 outbred white albino rats (males and females; body
weight 160-200 g). Rats were maintained under standard
vivarium conditions and quarantined for 15 days prior to the
experiment. At the beginning of the study, the mean rat body
weight ranged from 195.0 £ 5.3 gt0 210.0 + 3.7 g.

Toxicological assessment in rats:

Inrats, the aqueous suspension was administered by intragastric
gavage (oral route) at planned dose levels of 5, 10, 50, 100, 250,
500, 1000, 2000, 3000, 4000, and 5000 mg/kg BW. Control
animals received an equivalent volume of distilled water. To
achieve administration of high total doses while maintaining
safe single-gavage volumes, the preparation was administered
either as a single dose or as fractionated doses at 3—5 h intervals
during the first 6-8 h. According to preclinical study guidance,
the maximum recommended volume for a single intragastric
administration in rats weighing 200-240 g is 4-5 mL [15].

In addition to the oral (intragastric) series, a separate set of
rat experiments was performed using the intraperitoneal (i.p.)
route, in accordance with the experimental design summarized



in Table 2. The i.p. groups were monitored under the same
observation schedule and endpoints as the oral groups. Animals
were observed for 15 days following administration. During
the observation period, the following parameters were recorded
systematically: general clinical condition; behavioral responses
(with particular attention to the early post-administration
period); locomotor activity; food and water intake; and
mortality. Animals were also examined for visible pathological
changes throughout the observation period.

Toxicological assessment in mice:

In mice, acute toxicity was evaluated using both oral and
intraperitoneal administration routes in accordance with the
dosing scheme presented in Table 2. Briefly, mice received the
aqueous preparation orally at the planned dosing/volume levels
(mL/kg) shown for the oral series, and separately received
intraperitoneal administration at the planned dosing/volume
levels shown for the i.p. series. Following administration, animals
were monitored for immediate clinical signs (particularly within
the first hours after dosing), for mortality during the acute phase,
and then continuously during the remainder of the observation
period in accordance with the study protocol.

Sub-chronic dermal and mucosal exposure study (3 months):

Sub-chronic dermal and mucosal exposure of the aqueous
infusion (1:10, w/v) was evaluated in 80 albino rats and 30
rabbits. A freshly prepared infusion was filtered two to three
times through filter paper and applied to shaved/cleaned skin
areas and to the conjunctival and nasal mucosa under repeated-
exposure conditions for 3 months. After completion of the
exposure period, animals were examined for local adverse
reactions including erythema, edema, abrasions, vesicle
formation, conjunctival hyperemia, lacrimation, eyelid swelling,
nasal discharge, and other pathological changes.

Results and Discussion.

Species of the genus Scutellaria are known to contain a wide
spectrum of phytochemical constituents, many of which possess
significant biological activity and diverse pharmacological
properties [16]. Numerous secondary metabolites isolated from
representatives of this genus have demonstrated the ability to
induce apoptosis in tumor cells, inhibit influenza virus replication,
and exert anti-inflammatory effects [17-20]. The investigation
of fat-soluble components of plant raw materials represents an
important physicochemical characteristic for the evaluation of
medicinal plant quality and potential pharmacological relevance.
Since traditional medicine remains a major source in the search
for new therapeutic agents, the systematic study of medicinal
plants used in folk practice is of considerable importance. One
of the current priorities of the domestic pharmaceutical industry
is to increase the utilization of herbal medicinal resources native
to the Republic of Kazakhstan, thereby ensuring the availability
of effective, safe, and affordable phytotherapeutic agents. In this
context, the study of Scutellaria subcaespitosa Pavl., growing
in the southern regions of Kazakhstan, is of particular scientific
and practical interest.

Gas chromatography—mass spectrometry (GC-MS) analysis of
the petroleum ether extract revealed 43 chromatographic peaks
in the total ion chromatogram (Figure 1). Two peaks matched
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phthalate esters (dibutyl phthalate and diisooctyl phthalate),
which are frequently reported as laboratory contaminants
originating from plasticware and solvents; therefore, these
signals were excluded from phytochemical interpretation. After
this exclusion, 41 plant-derived components are presented
in Table 1. The predominant constituents by relative peak
area were nonacosane (20.40%) and tetriacontane (11.49%),
followed by eugenol (6.69%), n-hexadecanoic acid (palmitic
acid; 6.26%), octacosane (4.89%), 5B,7BH,100-eudesmen-1-
en-4-ol (4.15%), ethyl hexadecanoate (3.58%), hexacosane
(3.46%), and 6,10,14-trimethyl-2-pentadecanone (3.08%). The
remaining compounds occurred at lower relative abundances and
included terpenoid-derived constituents, fatty acid derivatives,
sterols, and long-chain hydrocarbons typical of non-polar plant
fractions.

Acute toxicity testing demonstrated that administration of the
aqueous preparation (10% suspension) of crushed aerial parts of
Scutellaria subcaespitosa did not produce significant mortality
or deterioration of general condition in experimental animals at
the tested dose and volume levels (Table 2).

In albino rats, intragastric (oral gavage) administration at
dose levels ranging from 5.0 to 5000 mg/kg body weight was
not associated with mortality or clinically significant signs of
intoxication during the 15-day observation period. Animals
remained active, maintained normal feeding and drinking
behavior, and demonstrated appropriate responses to external
stimuli. A mild and transient increase in locomotor activity
was occasionally observed shortly after administration;
however, this effect resolved within the first hour and was not
followed by delayed adverse manifestations. Intraperitoneal
administration in rats, performed according to the experimental
scheme summarized in Table 2, likewise did not result in
mortality or pronounced systemic toxic effects. In albino mice,
oral administration of the aqueous preparation did not result in
mortality at the tested dose levels. Following intraperitoneal
administration, mortality was observed only at the highest
tested dose level, where 1 of 10 animals (10%) died, whereas
lower dose levels were not associated with lethal outcomes. No
persistent clinical signs of systemic toxicity were observed in
surviving animals.

Body weight measurements in rats were performed prior to
administration and on day 15 of observation. Both experimental
and control groups demonstrated a slight physiological increase
in body weight without pronounced intergroup differences
(Table 3). For clarity and representative comparison, detailed
analysis is presented for the medium (1000 mg/kg) and high
(5000 mg/kg) oral dose groups, as intermediate dose groups
exhibited comparable trends without clinically meaningful
deviations. Body weight gainranged from 3 to 7 g (approximately
2.0-4.0%), indicating the absence of detectable systemic toxic
effects. Since no mortality occurred in rats within the tested
intragastric dose range, the median lethal dose (LDso) could not
be determined under the conditions of this study. Based on these
findings, the aqueous preparation may be considered to exhibit
low acute toxicity within the investigated dose range.

Sub-chronic dermal and mucosal exposure of the aqueous
infusion (1:10, w/v) over a three-month period did not produce



observable adverse local reactions (Table 4). No erythema,
edema, abrasions, vesicle formation, peeling, or other
pathological alterations of the skin were detected. Similarly,
repeated application to the conjunctival and nasal mucosa of
experimental animals did not result in hyperemia, lacrimation,
edema, discharge, or other signs of irritation.

The obtained results therefore indicate the absence of
observable acute and sub chronic toxicity for the aqueous
preparation of this species. It should be emphasized that the
toxicological evaluation was performed exclusively using the
aqueous extract, whereas chemical profiling was conducted on
the lipophilic petroleum ether fraction. Consequently, the safety
conclusions derived in this study apply only to the aqueous
preparation and cannot be extrapolated to the lipophilic extract
without separate targeted toxicological investigation.

Study limitations

The absence of detailed in vitro and in vivo pharmacological
studies is the limitation of our study.

Conclusion.

The present study demonstrated no observable acute toxicity
or adverse local effects of the aqueous infusion of crushed
aerial parts of Scutellaria subcaespitosa under the experimental
conditions used. These findings suggest that the tested
preparation may be relatively safe at doses up to 5000 mg/kg
body weight in experimental animals. Further studies, including
the isolation and characterization of active phytoconstituents
and evaluation of pharmacological activity (e.g., antioxidant
and anti-inflammatory assays), are required to substantiate
its potential therapeutic applications. The study does not
claim safety of the lipophilic extract and further dedicated
toxicological investigation is required.
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AHHOTanMA.

Hemn: Lenbto taHHOTO UCCIIE TOBAHUS OBLIO 0XaPAKTEPH30BATh
muno¢uIbHy0 (meTponeiHsit d¢up) ¢pakuuto Scutellaria
subcaespitosa ¢ TIOMOIIBIO Ta30BOM Xpomarorpaduu-macc-
cuexrpomerpun (I'X-MC) u OIEHHUTH OCTPYIO TOKCHIHOCTH
U CcyOXpOHHYECKYIO NMEPEHOCHMOCTh Ha KOXKE W CIHM3HCTHIX
000109KaxX BOAHOTO HACTOS, MPUTOTOBIEHHOTO U3 HAa/I36MHBIX
JacTel pacTeHHs, Y SKCIEPUMEHTAIBHBIX )KHUBOTHBIX.

Marepuansl M Metoabl: JlumoduibHblE KOMIIOHEHTHI
agamusupoBann  MetogoM [ X-MC mocne ymbTpa3ByKOBOI
AKCTPAaKIUU TETPOJeHHBIM 3¢pupoM. OCTPyI0O TOKCHYIHOCTH
BomHOoro mpemapata (10%, wacc./06.) omeHWBaNM Ha
MBIIIAX W KpBICax-albOMHOCAaX IMOCIE  MEPOPaATBHOTO
(BHYTpMXETYJOYHOTO) W BHYTPHOPIOIIMHHOTO BBEACHHA. Y
KpBIC BHYTPWKEIYIOYHBIE JO3bI BapbUPOBAIHCEH OT 5 10 5000
MT/KT MacChl Tela, MepHUo HAOMIOACHUS COCTABILT 15 mHEw.
PeructpupoBany KIMHNYECKHE NMPU3HAKH, IMOBEJCHUE, MAcCy
Terxa U cMepTHOCTh. CyOXpoHHYECKOe BO3ICHCTBHE BOIHOTO
pactBopa (1:10, macc./06.) Ha KOXY W CIHU3HUCTBIE OOOIOYKH
KPBIC 1 KPOJIMKOB OIICHUBAJIOCH B TEUCHUE TPEX MECSAIIEB.

PesyabTaThl: AHaAMM3 OJKCTpakTa NETPOJEHHOTO 3dupa
MerogoM [ X-MC BwisiBun 43 xpomarorpaduyecKux IHKa
Ha XpoMaTrorpamMme OOIIETO HOHHOTO TOKa. JlBa TIHMKa
COOTBETCTBOBANHM (TajaTHBIM ddupam (IuOyTmiadTamary u
TUA300KTII(TANATY), KOTOpbIe OBUTH MPHU3HAHBI BEPOSITHBIMU
71a00paTOPHBIMH ITPUMECSMH 1 IOATOMY UCKITIOUEHBI N3 aHATTN3a
cocraBa; 41 KOMIIOHEHT pPACTHTEIBHOTO TPOUCXOXKICHUSI
npencrtaBneH B tabmuie 1. Hambonee pacmpocTpaHeHHBIMU
KOMITOHEHTaMH OBbUIM HOHAKO3aH M TETPHAKOHTAH, a TaKXKe
9BICHOJN, NAIBMHUTHHOBAas KHUCIOTa, ¢uTON, Kampopa u
y-cutocTepoit. TecTupoBaHNe HA OCTPYIO TOKCHIHOCTH ITOKA3aJ10
OTCYTCTBHE CMEPTHOCTH y KPBIC IOCIIE BHYTPHKEIYZOYHOTO
BBeneHHA B 103ax 10 5000 MI/KT W OTCYTCTBHE KIMHUYECKU
3HAYMMBIX MPU3HAKOB MHTOKCHUKAIMU. Y MBIMIEH CMEPTHOCTh
HaOIOAamach TOJNBKO MPU CaMON BBICOKOW HCCIIEOBaHHOU
BHYTpHOprommHHONH 1m03e. CyOXpoHHUYEcCKoe KOXHOE U
CIIM3UCTOE BO3JCHCTBHE B TEUCHUE TPEX MECSIIEB HE BHI3BIBAIO
HAOII0AaeMBIX MECTHBIX TOOOYHBIX PEaKIINH.

3akmouenue: Bonmerii mpemapatr S. subcaespitosa He
MIPOAEMOHCTPHUPOBAT HAONIONAEeMOH OCTPOl TOKCHYHOCTH
Y KpBIC B HCCIEIOBAaHHOM JAMANa3oOHE 03 M HE BBI3BAN
HEONArompHATHBIX ~ MECTHBIX  3(PQPEKTOB B  YCIOBHUAX
CyOXpOHHYECKOTO BO3ACHCTBHSL. DTH AaHHBIE O 0€30ITacCHOCTH

OTHOCATCA  HWCKIIOYHTEIBHO K  BOJHOMY  IIpemapaty.
Toxcukonorndeckuid  Hpopuirs  TUNOGWIBHOW  (pakIun
meTponeiiHoro  »¢pupa TpeOyeT HE3aBUCHUMON  OIICHKH,

MIPeXJe YeM MOXKHO OyNeT caenaTh BBIBOJBI O OE30IaCHOCTH
XKHUPOPACTBOPUMBIX KOMIIOHEHTOB.

KiaoueBbie caoBa: Octpas  TOKCHYHOCTb,  BOJTHBIH
HACTOHM, >XHPOpPACTBOPHMBIC coemuHeHus, aHamm3 | X-MC,
Scutellaria subcaespitosa, nexapCTBEHHBIC pPacTEHUs, OIEHKa
CyOXpOHHYECKOE BO3ICHCTBHA HA KOXKY U CITU3UCTBIE 000IOUKH
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69bowydy.

dobbgdo:  33wg3zolb  Jobobo  oym  Scutellaria
subcaespitosa-b  03mgown®o  (bsgmmdol  gogMo)
BM5d300L bsLosMYds Fobol JHMBoEHMyMHoGorE-Tols-
139dBHOMAgEHGo0L (GC-MS) gs9mygbgdom s d3gbstol
dofiolbgs  b5Howgdosb  dmIBsgdmwo  Fywosbo
Boggbol 83539 GH™JLo3MOMBdOLS s LrdIMMbo 3o
39605 5 WMOFM3560 FoOLOL GHMEWgMHIBEHMIOL Tggzsligds
93139600896 FbMzgEgddo.

9sL5gd0 s Fg0OMEYBO: WO3MBOEYHO dgdogbgwro
Bofommgdo  gosboemobs GC-MS-om,  65300mdol
99O NGOV Moo gJuGmoggool  d909R.
Dywosbo 30M335M5@0L 943939 GmJbogzndmds (10%, w/v)
3998355 SEBdObML ™Moy39dLs S 5BObML 30Mmbgddo
3960 M0  (3FF0s) @O 0bGHM3gM0EMbgsMo
domgdol  8909y. 300mbgddo, 39Fdos  MHBYOO
09694900055-0056500039/ 32 bbgmerol imbsby, 15-cowosbo
©5330603900L  39MH0MPOM.  sB0JLOMES  3WobozMMo
60dbgdo, J3939, Lbgmwol fmbs s Lo3zEOW0sbmds.
fgeosbo boygbol (1:10, w/v) LuyddHmbogmwo 3560Ls s
@mOHmgob0 2o6MLoL Bgdmddggds Jgi3sbis bodmzosbo
396000l 3563530 Mdsdo 30OHMHYBLS s 3MMHOWEYdTO.
890093900:  Bogmmdol  goghol  gduGeag@ol  GC-
MS 5boeoBds Loghonm ombnme  JOHmBs@myMsdsdo 43
JOM5GHMAMIR0Mo 3030  Jodmogobs.  mGo 3030
F9gqLodsdgdmEs  BHowOGOL  goghgdl  (©odWGHOW
BAHOXOGH0 S ©00HMIBHO  FHowsB0), MmIwgdo3
L53569MEM  WdMMIGHMOOME 5350063 HYdgdo©
003wgdMEs @ JgLsdsdobo,  G98sagbemdols
0b@gM3MgBHoE00LRsd  asdmotogbs; bGowdo 1
Pomdmepqbomos  dzgbotgmwo  (o®dmdmdol 41
30330mbgbGo.  y39wady  3o3OEIwgdEw  dgdsepgbywy
Bsfowgdl dmeol ogm bmbsgmBsbo s GHg@®Mm0s3mbEsbo,
93396Mm®sb,  35¢BoGobols  95g935bmb,  BoEMWMLb,
390g8mOLmb @ y-LoGMbEBIOMW®b  9gOHMO.
903539  BH™JLO3MOHMdOL  GHgbBH0MPISD  sBggbs,  OMI
306mbgddo 5000 8p/33-00) mBom 3JMFdo Fowgdols
990093 1033wOE0BMds 56 OBOJLOMYIMWS o
0b@mJLogozool 3wobogMMo 860d3bgermgsbo bodbgdo
50 ©ox0dLOMGRIMMS. 0539000  LO3ZOOBMBS
©o50JboM©s dbmermE 939Dy 35050
0b@®539Mm0GHMbgom MmO MBoL Jowgdolsl. bsd mz9by
dgBo bbol  obdsgemdsdo  35boly  @s  WwmOfmgzsbo
2396LOL LdHMboMwds Bgdmddggdsd 96 sdmofiz0s
5QP0WMOM030  239MPOMO  M175d30gd0L  Tglsdhbgzo
250m3w0bgds.

©s33bs: S. subcaespitosa-l fyer0s63s 30935M0GHTs 56
ohggbs  dgLsdRbggo 9f3939 BH™MJLO3MOMds  oMHMNbydIo
399mfi3gdemo @mBol ©0s35HDmbdo s 96 259mofjz0s
3390000 dm3¢gbgdo bmddOMmbozMwo bgdmddgwpgdol
3060d90d0. gl MLOROMMYdOL ©s1336d0 3O (3YLYdS
b Fymosb 36H935M@bg. 03ma0wIHo bsgmmdols
90960l BMogdizool  GHmJLogMmEMmyoMmo  3OHMBOWO
593000909 Fgxzoligdal LoFommadl, Lsbsd 3boddo
blbso 89950099690 Bsffogdols MLon®mbMmgdslmsb
053530069000 13369008 godm@obs  Fglsdargdgero
0gbgds.



153356dm LoEYyzgdo: 3H3939 GHMJLoZMOMds, Hgoeblbo®o  I3gbstggdo,  39bBLs @S  @@OH™MZD  2MLgdbBY
0bxg3mH0os, wo3dogddo blbswo bosghmgdo, GC-MS  1ddH™bozmero 98399Egd0L Ggx3oLgds.
obseo®o,  Scutellaria  subcaespitosa,  Lsd3M@BoE™
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