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Beryn. Xsutisauk 3sudaiinmii (Aristolochia clematitis L.) —
OaratopiyHa  TpaB’SHHCTAa  POCIMHA 3  KOPOTKUM
KOPEHEBUILEM 1 XapaKTepHUM 3amaxoM. Y pi3HHX KpaiHax
CBITY, 30KpeMa B YKpaiHi, ISl pOCIMHA BHPOUIYETHCS SIK
JieKopaTuBHa ab0 3ycTpivaeThes sk Oyp s [1].

XiMiuHMH ~ CKJIal ~ CHPOBHHH  XBWJIIBHHKY
3BUYA{HOTO NPEJCTaBICHUH PI3HUMH KjlacaM¥ Oi0JOTi4HO
aKTUBHUX PEYOBHH, 30KpeMa apUCTOJIOXI€BUMH KHCIOTAMU
[1].

Cepenr 8  apHCTONOXi€BHX  KHCJIOT,  SKi
3YCTPIYalOTBCS Yy TPEACTaBHUKIB pony  XBHWIIBHUK,
OUTBIIOI0 MipOIO HAKOITUIYIOTHCS apHCTONIOXieBa KUcioTa |
ta II (puc. 1-2).
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Puc. 2. Apucronoxiesa xkucaora II  (6-miTpo-
¢denanTpo[3,4-d]-1,3-giokcos-5-kapGoHOBa KH1CJI0TA)

ApucronoxieBa kuciaota | — Halnommpesima

apUCTOJIOXi€BA KMCJIOTA, BUSIBIEHA MaiKe B yCiX BHAAX
poxy XBUJIIBHHK, Y TOMY YHCII 1 y XBIIIIBHUKY 3BUYafHOMY .
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Tomy B momepenHix IOCHI/KEHHSIX HaMu OyJI0O METOIOM
BEPX Bu3Ha4YeHO HAsBHICTh Ta KUIbKICHUH BMICT y TpaBi Ta
KOPEHSAX XBWJIIBHUKY 3BUYaWHOTO apUCTOJIOX1€BOI KUCIOTH
I[2].

Bimomo, mo cupoBHHA XBHJIIBHHUKY 3BHYAITHOTO €
TOKCHYHOIO, 30KpeMa 3aBISKH BMICTY apHCTOJIOXi€BHX
KHUCIIOT.

JocmimKkeHHIMH, MIPOBEACHUMHU pizHUMEI
HAYKOBI[IMH, BCTAQHOBJICHO, IO APHUCTOJOXi€BI KHUCIOTH
MOXYTh BHKJIHMKAaTH He(pomarito, sika XapaKTepHU3yeThCs
iHTepcTHLianbHUM  (BiOpo30oM, aTpodiclo MPOKCHMAIBHUX
KaHaJbIiB 1 rinokciero [3, 4].

HimMeupkumMy BYEHMMH BU3HA4YEHO, 1IN0 HACTOWKH
Ha OCHOBI CHUPOBHMHHM XBWJIIBHHKY 3BHYallHOTO IHTiOYIOTBH
cuare3 JHK y xmituaax HepG2 remaromu JronuHH y
mo303aiekHui cmoci6. L{io aKkTUBHICTE IOB’S3YIOTH i3
BMicTOM apuctoioxieBoi kucmoru 1. Tomy mpoBemeHO
EKCIIEPUMEHT 100 BCTAHOBJIECHHS LUTOTOKCHYHOCTI Ta
TEHOTOKCHYHOCTI apHCTONIOXi€BOI KHCIOTH | y KimiTHHAX
HepG2. ApucronoxieBa kucioTta I yTBOproBana amIyKTH
JHK, ingykyBana XxpoMocoMHi aOepauii Ta po3puBU
nanmrorie JIHK.  Tlomkomkenns JHK, chopuuunene
ApUCTOJIOX1€BOIO KUCIIOTOIO |, MPU3BEIIO 10 3yNUHKH KITITHH
y S-oasi [5].

ToMy, mOpPONOBXKYIOYM  JOCHIIKCHHS  LIOJO
MEPCIIEKTUBHOCTI BUKOPUCTAHHS CUPOBUHHU LIi€T POCIHHU Y
MEIUINHI, HaMH OyJI0 OJIep’KaHO T'YCTHH €KCTPAKT 3 TPaBH
XBHJIIBHUKY 3BHYAHHOTO.

MeTor0 po6oTH Oy0 BU3HAYCHHS apHCTOIOXIEBOI
KucJIoTH | y TycToMy €KCTpakTi 3 TpaBH XBHIIIBHUKY

3BUYAafHOTO Ta  BHU3HAYEHHS HOr0  LUTOTOKCHYHOI
aKTHBHOCTI.
Marepiaau Ta METO/IH. st JTOCTI JDKCHHS

BUKOPUCTOBYBAJIM TI'yCTUH €KCTPAKT, OJEpPKaHUU 3 TpaBU
XBHJIIBHUKY 3BHYAHOTO, 3arOTOBJCHOT Y TIEPiO/ IBITIHHS.

TexHooris 0/1epKaHH TYCTOr0 eKCTPAKTY 3 TPaBH
XBWJIIBHUKY 3BHYAaHOIO TakKa: HABaXKKy 3ApiOHEHOI Ha
MOPOIIOK CHPOBHUHHM BMIIIyBalld B KOHIYHY KOJOy i

nonaBanu gk ekcrpareHT 70 % eraHon. Cnodatky
HACTOIOBAIM TIPOTATOM | TOAWHM TpH KIMHATHIA
TeMIeparTypi, MOTIM HarpiBaiu 31 3BOPOTHIM

XOJIOJMITHHIKOM TIPOTATOM 2 TOIMH pHu Temmepatypi 60°C.
Jamni oxepkaHy BHUTSDKKY OXOJIOJDKYBAJH, (UIBTpYBan Ta
BHCYIIYBaJH A0 OTPUMaHHS I'yCTOTO €KCTPaKTy.
XpomarorpadiyHe BUBYEHHs I'YCTOTO €KCTPAKTY 3
TPaBU XBUJIIBHUKY 3BMYailHOIO MPOBOJWIN Ha PIIUHHOMY

xpomarorpadi, obnagHaHOMY JII0THOMATPUIHUM
nerektopom Shimadzu HPLC-system, ser.20 B Takux
YMOBAax:

+ konoHka Xterra MS C18, posmipom 150 MM x 4,6 MM,
PO3MIip YaCTHHOK 3,5 MKM;

* Temmneparypa konoHku — 400C;

e JIOBXXWHA XBWJII JIETEKTyBaHHSI — 390 HM;

*  IIBUJAKICTb MOTOKY pyxomoi ¢asu — 0,3 Mi/xB;

* 00'eM mpoOw, 110 BBOAUBCS — 25 MKJ,

* pyxoma ¢a3za HaBejaeHa y Tabumili 1.

CyMinn po34rMHHMKIB: areToHITpmiI — Boja ( 50:50).
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Taoauns 1. Pyxoma ¢a3za st st IPOBeeHHS] XPOMATOT

74

pagivyHOro aHaJ3y

Yac xpomaTorpadyBaHHs, XB Emoent A! % Emroent B,? %
0-25 85 — 35 15 — 65
25-30 35—-0 65 — 100
30-31 0—85 100 — 15

Hpumimku: * Enwenm A: 0,1 % 600nuit posuun mpugpmopoymosoi xucnomu. > Emoenm B: 0,1 % posuun auemonimpuiy 6 mpugpmopoumosiii

Kucaomi.

Po3unH TIOpIBHSHHA: HAaBaXXKy CTaHIApPTHOTO
3pa3zka apucronoxieBoi kmciotu | (ChemFaces, China,
Catalog No.CFN99505) 1 w™Mr pos3uMHSIM B CyMilii
PO3YMHHHKIB 1 JOBOAMJIM JIO II0O3HAYKH THM CaMuUM
PO3YMHHHUKOM. | MJI OTPUMAHOTO PO3YMHY MEPEHOCHIN B
kosoy Ha 10 MJ 1 OBOIWIM CYMININIIO PO3YUHHUKIB JI0
no3Hauku. Po3uun ¢ineTpyBanu uepe3 Gpinbrp 0,45 MKM.

InenTudikanio KOMHOHEHTIB MPOBOAMIN 32 YACOM
yTPUMYBaHHS Ta BigmoBifHOCTI Y ®-criekTpy craHIapTHIi
PEYOBHHI.

Po3paxyHku mpoBoauia 3a Gopmyorw, %:

A, xmy xV  x P x100

X, % =
A xVg xm  x100
Apr — oma WKy PEeYOBHHM HAa  XpOMAaTorpami
BUIIPOOOBYBAaHOTO PO3YHHY;
Ast — TuToma TiKy PEYOBHHH Ha XpOMATOTpaMi PO3UHHY

MTOPIBHAHHS,

Mt — Maca CTaHAaPTHOTO 3pa3ka PEYOBUHH, MT;
M¢ — Maca POCIMHHOI CHPOBUHH, MT;

Vpr — pO3BEIICHHS AOCIIIKYBAHOTO PO3UNHY, MII;
Vst - pO3BeICHHSI PO3UUHY MTOPIBHSHHS, MJT;

P — akTuBHiCTH cTaHIapTy, % [2].

Busnauenus LUTOTOKCUYHOT aKTHUBHOCTI
NpOBOMWIM Ha Momeni in Vitro y HarionamrsHoMy
(dapMarieBTHYHOMY yHiBepcuTeTi Ha 0a3i mpobiaeMHOT
nmabopatopii MopdodyHKIIIOHANEHAX JOCTIKEHb, IiJ
KEpiBHULITBOM J1.01011.H., podecopa Manomran JI.M.

v JOCITIIKEHH1 BUKOPUCTAHO JIHIO

MepellerIioBaHuX KyapTyp KiuitTud TBapud BHK-21 (Baby
Hamster Kidney) KyJIbTypa KITITHH
¢i0pob1acTononiOHOr0 THUIY HUPKH HOBOHAPOJKEHOTO
cupiticekoro xoM'sika. Jlimis kritua BHK-21 npunbana B
[HCTUTYTI eKCIepHMMEHTANBHOI MATONOTii, OHKOJIOTIi i
pamiobiomorii imeni P. €. Kaempkoro HAH Vkpainm.
[IUTOTOKCHYHUI BIUIMB EKCTPAKTy 3 TPaBU XBHIIBHUKY
3BUYAalHOTO MPOBOAWIM B CTAaHAAPTHUX 24-IMKOBUH
wiaHmerax. [{UTOTOKCHYHMN BIUIMB  OLIHIOBAIHM IO
3HIKCHHIO TIpoJTiepartii KIIITHH B TECTI 3 TeHIiaH(10IeTOM
[6, 71].
Pe3ysabTaTH Ta 00roBopeHHsi. XpoMaTorpama BHUSABICHHS
apucToyioxieBoi KuciaoTH | y JgociipKkyBaHOMY 00 €KTi
HaBeJeHa Ha puc. 3. XpomarorpadiyHi napaMmeTpH
BU3HAYCHHS apucTosoxieBol kuciotd | mpencraBieHi y
Tabm. 2.

Pe3ynpraTn BupaXaloTbhesl K CepelHi 3HAYCHHS
TPHOX BUMIiproBaHb £ SD.

Summary(Compound)
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Puc. 3. XpomaTorpama BUsIBJI€HHS aPHCTOJI0Xi€BOI KncaoTH | y rycToMy eKCTpakTi 3 TpaBH XBHUIIBHUKY 3BHYAIHOTO

Tabauus 2. XpomaTtorpagiyHi napamerpu il BU3HAYEHHS apUCTOJI0Xi€BOI KUCJI0TH | y rycToOMy eKCTpaKTi 3 TpaBu

XBWJIIBHUKY 3BMYAHHOTO

Crnoayka Yac oma KoedinienT Ymuciao TeopeTHUHUX Koegiuient
YTPUMYBaHHS, cumMeTpii Tapijok po3aijieHHst
XB
Apucromnoxiea 5,766+0,018 6173623+290362 | 1,233+0,0926 5536,115+547,7115 1,152+0,1139
kuciora I
Y  pesymbrari  BH3HAUEHHS  [IUTOTOKCHUYHOL
Y Xoxai NpOBEINECHHS aHali3y B OJEpKAHOMY  aKTHBHOCTI TYCTOTO €KCTPakTy 3 TpPaBH XBHJIBHHUKY

eKCTpaKTi OyJo i1eHTH(IKOBAHO apUCTOIOXi€BY KUCIOTY |
(vac yrpumyBaHHs — 5,766+0,018 xB). Yac yrpumyBaHHS

CTaHAApTHOTO 3pasKy apucTosioxieBoi kucioth [ —
5,847+0,022 xa.
Bwicr apUCTOJIOX1€BOT KHCIIOTH | y

JociimpKkyBaHoMy ekcTpakTi ctanoBus 0,39+0,01 %.
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3BUYalfHOTO BCTaHOBJICHO, L0 HaMBHpPa3HIIl MOKa3HUKH
IIUTOTOKCUYHOT'O BIUIMBY Oyiu 3apeecTpoBaHi B 1031 15-60
MI/MII micist iHKyOanii nporsirom 24 rogus. Ha downi 103 60
MI/MJT BiAMiYCHHH TPaKTUIHO 98%-BUH HUTOTOKCUYHUN
edpexr. LCso Oyna 3apeecTpoBaHa Ha Tt 103H 7,5 Mr/mi
micnst iHKyOyBaHHs 3 kiituHamu BHK-21 mporsirom 24
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rogua. Ha ¢oni mo3 3,75 wmr/mn ta 1,85 wmr/mn
3apeecTpoBaHa MPUOIM3HO OJHAKOBA KUIBKICTh KIIITHH, SKi
BIDKWJIM, sika ckimagana 75,0% ta 74,88% BimmosigHo. B
eKCIO3UIii 48 TOAWH MiJ BIUIMBOM EKCTPAKTy BiJI3HAYCHO
MABUIEHHS [IUTOTOKCUYHOT Hil.

BucHoBku. Y pe3ynbpTaTi MPOBEOCHOTO TOCTIKCHHS Y
TYCTOMY €KCTPakTi 3 TpaBH XBWIIBHHKY 3BHYAHHOTO
iIeHTH(IKOBAHO apHCTONOXi€EBY KHCIOTy I, a Takox
BH3HAYCHO i1 KiNbKICHHH BMIcCT, akuii ctaHoBuB 0,39 %. 3a
JOIIOMOT0I0  (DOTOKOJIOPUMETPUYHOTO ~ METOAy  OyIIo
BCTaHOBJICHO IIMTOTOKCHUYHY Ji0 JIOCHIPKyBaHOTO I'yCTOTO
eKCTPAaKTy 3 TpaBH XBWJIIBHUKY 3BHUYAHHOTO Ha KJIITHHU
BHK-21. Busnauenns crynens npomidepanii kiitun BHK-
21 y TecTi 3 TeHuiaH}i0JIETOM ITO0Ka3alo, IO 3JaTHICTh JI0
npomidepamnii B MPUCYTHOCTI IOCHIIPKYBAaHOTO EKCTPAKTY
HOCWJIa J030- 1 Yac-3aJie)KHHN Xxapaktep. TakuMm YHHOM,
OTpUMaHI [aHi MOXyTh OyTH BHKOPHCTaHI mpH
CTaHAapTHU3allii TyCTOr0 EKCTPakTy 3 TpPaBH XBHIIBHHUKY
3BHYaifHOTO, a TaKOX IIPH pOo3poOmi Ta OepkaHi HOBHX
JKapChKHUX 3ac00iB HAa OCHOBI OJIEPYKAHOTO EKCTPAKTY.

Determination of aristolochic acid | in a thick extract of
Aristolochia clematitis herb by HPLC and the
establishment of its cytotoxic activity
Pohodina L.I., Burda N.Ye.
Introduction. Aristolochia clematitis L. is a perennial
herbaceous plant with a short rhizome and a characteristic
odor. In different countries of the world, including Ukraine,
this plant is grown as an ornamental or can be found as a
weed. The chemical composition of raw materials of
Aristolochia clematitis is represented by different classes of
biologically active substances, in particular aristolochic
acids. Aristolochic acid | is the most common aristolochic
acid, found in almost all species of the genus Aristolochia,
in particular in Aristolochia clematitis. It is known that the
raw material of Aristolochia clematitis is toxic, in particular
due to the content of aristolochic acids. Studies by various
scientists have shown that aristolochic acids can cause
nephropathy and inhibit DNA synthesis in hepatoma
HepG2 cells in a dose-dependent manner. Therefore,
continuing research on the prospects for the use of raw
materials of this plant in medicine, we obtained a thick
extract of Aristolochia clematitis herb. The aim of the
study was to determine aristolochic acid I in a thick extract
of Aristolochia clematitis herb and to determine its
cytotoxic activity. Materials and methods. For the study, a
thick extract obtained from Aristolochia clematitis herb,
harvested during the flowering period, was used. The
technology of obtaining a thick extract from Aristolochia
clematitis herb is as follows: a portion of the crushed raw
material into powder was placed in a conical flask and
added as an extractant 70% ethanol. First infused for 1 hour
at room temperature, then heated under reflux for 2 hours at
60 ° C. The resulting extract was then cooled, filtered and
dried to obtain a thick extract. Chromatographic study of a
thick extract of Aristolochia clematitis herb was performed
on a liquid chromatograph equipped with a diode array
detector Shimadzu HPLC-system, ser.20 under the
following conditions:

» Xterra MS C18 speaker, size 150 mm x 4.6 mm,

DOI: 10.5281/zenodo.6350303
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particle size 3.5 um;
* column temperature - 400°C;
* detection wavelength - 390 nm;
« flow rate of the mobile phase - 0.3 ml / min;
* volume of the entered sample - 25 pl;
* mobile phase is reduced

Chromatography time, min  Eluent A ! Eluent B,2
% %

0-25 85 — 35 15— 65

25-30 350 65 — 100

30-31 0— 85 100 — 15

! Eluent A: 0.1% aqueous solution of trifluoroacetic acid.

2 Eluent B: 0.1% solution of acetonitrile in trifluoroacetic
acid.

Solvent mixture: acetonitrile - water (50:50).

Solution of comparison: a portion of a standard sample of
aristolochic acid 1 1 mg was dissolved in a mixture of
solvents and brought to the mark with the same solvent. 1
ml of the resulting solution was transferred into a 10 ml
flask and adjusted to the mark with a mixture of solvents.
The solution was filtered through a 0.45 pm filter.
Determination of cytotoxic activity was performed on an in
vitro model at the National University of Pharmacy, on the
basis of the problem laboratory of morphofunctional
research, under the guidance of Dr. Biol.N., Professor
Maloshtan L.M. The study used a line of transplanted
animal cell cultures BHK -21 (Baby Hamster Kidney) - a
culture of fibroblast-like cells of the kidney of a newborn
Syrian hamster. Cytotoxic effects were assessed by
reducing cell proliferation in the gentian violet assay.
Research results. During the analysis, aristolochic acid |
was identified in the obtained extract (retention time - 5,766
+ 0,018 min). The retention time of the standard sample of
aristolochic acid | - 5,847 £+ 0,022 minutes The content of
aristolochic acid I in the studied extract was 0.39 + 0.01%.
As a result of determining the cytotoxic activity of a thick
extract of Aristolochia clematitis herb, it was found that the
most pronounced indicators of cytotoxic effects were
recorded at a dose of 15-60 mg / ml after incubation for 24
hours. Against the background of doses of 60 mg / ml,
almost 98% cytotoxic effect was observed. LCsp was
recorded at a dose of 7.5 mg / ml after incubation with
BHK-21 cells for 24 hours. Against the background of
doses of 3.75 mg / ml and 1.85 mg / ml, approximately the
same number of surviving cells was registered, which was
75.0% and 74.88%, respectively. An increase in cytotoxic
effects was observed in the 48-hour exposure under the
influence of the extract. Conclusions. As a result of the
study, aristolochic acid I was identified in a thick extract of
Aristolochia clematitis herb, and its quantitative content
was determined, which was 0.39% Using the
photocolorimetric method, the cytotoxic effect of the
investigated thick extract of Aristolochia clematitis herb on
BHK-21 cells was established. Determination of the degree
of proliferation of BHK-21 cells in the gentian violet test
showed that the ability to proliferate in the presence of the
studied extract was dose- and time-dependent. Thus, the
obtained data can be used in the standardization of a thick
extract of Aristolochia clematitis herb, as well as in the
development and production of new drugs based on the
obtained extract.
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