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ONCOLOGICAL DISEASES
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Purpose of the work was to describe antitumor activity of biologically active
substances of bitter wormwood, the possibility of drug creating on its basis and bitter
wormwood application in the complex treatment of oncological diseases. The
influence of extractive substances of bitter wormwood on the M-NFS-60 and WISH
cell lines was considered as well. The cell culture method based on cultivating of
M-NFS-60 and WISH cell lines with an aqueous test extract of bitter wormwood in a
5 % CO, atmosphere and live cells quantifying by fluorescence spectroscopy was
considered in the article. It was found, that with an increase in the concentration of
aqueous extract of bitter wormwood, cells M-NFS-60 and WISH die or lose their
reproductive capacity. At 0,1 % concentration of aqueous extract the biologically
active substances of bitter wormwood cause death of M-NFS-60 cells and loss of
their reproductive capacity by 52,2 % (for number 1) and 52 % (for number 2); at
0,05% concentration by 44,7 % and by 47,4 %, respectively. With a decrease in the
concentration of aqueous extract of bitter wormwood to 0,0016 %, cell survival is
increasing and gradually reaching 100 %. At 0,1% concentration of aqueous extract
of bitter wormwood it biologically active substances cause death of WISH cells and
loss of their reproductive capacity by 78,6 % (for number 1) and 80,5 % (for number
2); at 0,05 % concentration — by 53,7 % and 60,3 % respectively. With a decrease in
the concentration of aqueous extract of wormwood to 0,0016 %, cell survival is

increasing and gradually reaching 100 %.



2
Key words: extraction, cell line, biologically active substances, cultivation,

inhibition.

Introduction. The main task of the pharmacognosy nowadays is to find
appropriate plant sources of biologically active substances among the representatives
of Ukrainian flora and to create effective medicines on their basis. Valuable sources
of biologically active substances are species of the genus Artemisia L. of the
Asteraceae family.

One of the most dangerous disease that has been developed last century is
cancer. Recent statistics show that cancer is leading cause of death, accounting for
more than 15 % of all deaths.

In the treatment of malignant neoplasms, chemotherapy is prescribed, which has
a detrimental effect not only on dangerous cancer cells, but also on healthy ones.
Many researchers and scientists have shown in their experiments that bitter
wormwood destroys one healthy cell for every 12,000 infected, while in result of
chemotherapy 1 normal cells per 10—15 cancer cells die.

Genus Artemisia has about 500 species globally and more than 30 species are
representedin the flora of Ukraine. Bitter wormwood Artemisia absinthium L. is the
only official species included in the State Pharmacopoeia of Ukraine and the
European Pharmacopoeia.

It was scientifically suggested, that sesquiterpene alcohols and lactones, bitter
glycosides, flavonoids, alkaloids, vitamins and organic acids represent biologically
active substances of wormwoods.

Due to the wide range of biologically active substances, the genus Artemisia is
the object of a comprehensive study to develop drugs not only with antimicrobial,
cardiotonic, anti-inflammatory, choleretic, immunostimulating, but also with
antitumor activity.

Artemisia absinthium is a herbaceous perennial plant with fibrous roots. The
stems are straight, growing to 0.8—1.2 meters (2 ft 7 in—3 ft 11 in) (rarely 1.5 m, but,

sometimes even larger) tall, grooved, branched, and silvery-green. The leaves are
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spirally arranged, greenish-grey above and white below, covered with silky silvery-

white trichomes, and bearing minute oil-producing glands. The basal leaves are up to
25 cm long, bipinnate to tripinnate with long petioles, with the cauline leaves (those
on the stem) smaller, 5-10 cm long, less divided, and with short petioles; the
uppermost leaves can be both simple and sessile (without a petiole). Its flowers are
pale yellow, tubular, and clustered in spherical bent-down heads (capitula), which are
in turn clustered in leafy and branched panicles. Flowering is from early summer to
early autumn; pollination is anemophilous. The fruit is a small achene; seed dispersal
is by gravity [1].

Materials and methods of research. As a sensitive culture, a cell line M-NFS-

60 (ATCC, Ne CRL-1838) and WISH (ATCC, CCL-250) was used (Table 1).

Table 1
Cell lines M-NFS-60 and WISH features [2-3]
M-NFS-60 WISH
Organism Musmusculus,mouse Homo sapiens, human
Tissue Blood HeLa contaminant
Morphology Lymphoblast Epithelial
GrOWt!l Suspension Adherent
properties
A murine myeloblastic cell line established from Human
leukemic cells obtained after infection of (NFS X apillomavirus-
Description | DBA/2) F1 adult mice with Cas Br-M murine leukemia bap .
. related endocervical
virus. NFS-60 cells are dependent on IL3 for growth .
. oy ree s adenocarcinoma
and maintenance of viability in vitro.

Figure 1 represents cell lines M-NFS-60 (1) and WISH (2) through microscope.
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Fig. 1. Cell lines M-NFS-60 (1) and WISH (2) through microscope
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RPMI-1640 is a form of medium used in cell culture and tissue culture used for

growing a variety of mammalian cell lines [4].

For WISH cell cultivation nutrient medium RPMI-1640 (Gibco, Cat. Ne 21875)
was used, to which 1 % antibiotic-antimycotic solution (10,000 IU/ml penicillin, 10
mg/ml streptomycin, 25 pg/ml amphotericin B) (Gibco, No. 15240) and 8-10 % of
embryonic bovine serum (Gibco, No. 10500) was added.

For M-NFS-60 cell cultivation nutrient medium RPMI-1640 (Gibco, Cat. Ne
21875) was used, to which 1 % antibiotic-antimycotic solution (10,000 IU/ml
penicillin, 10 mg/ml streptomycin, 25 pg/ml amphotericin B) (Gibco, No. 15240)
(Gibco, Ne 15240) and 1 % of embryonic bovine serum (Gibco, Ne 10500) was added.

Aqueous extract of bitter wormwood was prepared using dry raw materials
produced by two separate manufactures: Nel — "Liktravy", Ne2 — "Viola". Aqueous
extract of bitter wormwood (1 %) was diluted five times. For this purpose, 200 pl of
the drug was diluted to 1000 pl volume by nutrient medium and carefully mixed.

Results were recorded by fluorescence spectrophotometry using a microplate
reader (Cytation3BioTek) in regime Ex 560 nm, Em 590 nm.

Results and their discussions. It has been estimated the difference between
average value of negative control of cell state and average Blank value, accounting
for 2126 rfu. The percentage of living cells in proportion to aqueous extract of bitter
wormwood concentration was determined (Table 2).

Table 2

The percentage of living cells after culturing with aqueous extract of bitter

wormwood

Concentration Emission value, rfu % of living . .

. Coefficient

R Average Average cellin Star'lde.lrd of variation

% Dilution 1 2 3 value value - respect to | deviation (CV), %
Blank K- ’
Test solution Nel

0,1 1/10 1346 | 1352 | 1360 1353 1016 47,8 7,0 0,5
0,05 1/20 1502 | 1494 | 1539 1512 1175 55,3 24,0 1,6
0,025 1/40 1650 | 1633 | 1711 1665 1328 62,5 41,0 2,5
0,0125 1/80 1921 | 1865 | 1865 1884 1547 72,8 32,3 1,7
0,00625 1/160 | 2152 | 2142 | 2184 2159 1823 85,7 21,9 1,0
0,003125 1/320 | 2395 | 2391 | 2465 2417 2080 97,8 41,6 1,7
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0,0015625 | 1/640 | 2493|2390 | 2451 | 2445 | 2108 99,1 51,8 2,1
Test solution Ne2
0,1 1/10 | 1357|1381 [ 1335 1358 1021 48,0 23,0 1,7
0,05 1/20 | 1423|1514 | 1430 | 1456 1119 52,6 50,6 3,5
0,025 1/40 | 1534 | 1609 | 1572 | 1572 1235 58,1 37,5 2,4
0,0125 1/80 | 1801 | 1842 | 1868 | 1837 1500 70,6 33,8 1,8
0,00625 | 1/160 | 2064 | 2130 | 2065 | 2086 1750 82,3 37,8 1,8
0,003125 | 1/320 | 2368 | 2463 | 2371 | 2401 2064 97,1 54,0 2,2
0,0015625 | 1/640 | 2475|2517 | 2578 | 2523 2187 102,8 51,8 2,1

Using emission values

for each concentration level of tested solutions was

determined coefficient of variation (CV, %). Coefficient of variation characterizes

fluctuations (variability) of the found emission values. CV must not exceed 15 %.

The maximum value of the coefficient of variation is 3,5 %.

The difference between average value of negative control of cell state and average

Blank value has been estimated, accounting for 7076 rfu. The percentage of living cells

in proportion to aqueous extract of bitter wormwood concentration was determined

(Table 3—4).

Table 3

The percentage of living cells after culturing with aqueous extract of bitter

wormwood Nel

Concentration Emission value, rfu % of Coefficient
Averag | Average | living cell | Standard of variation
% Dilution 1 2 3 e value - in respect | deviation (CV), %
value Blank to K- > 70
Test solution Nel
0,1 1/10 2160 | 2120 - 2140 1514 21.4 28 1,3
0,05 1/20 3956 | 3989 | 3756 | 3900 3274 46,3 126 3,2
0,025 1/40 5896 | 6140 | 5828 | 5955 5329 75,3 164 2,8
0,0125 1/80 6847 | 6735 | 6693 | 6758 6132 86,7 80 1,2
0,00625 1/160 7062 | 7133 | 7128 | 7108 6482 91,6 40 0,6
0,003125 1/320 7366 | 7481 | 7465 | 7437 6811 96,3 62 0,8
0,0015625 1/640 7721 | 7823 | 7831 7792 7166 101,3 61 0,8
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Table 4

The percentage of living cells after culturing with aqueous extract of bitter

wormwood Ne2

% of
livin Coefficient
Concentration Emission value, rfu cell ilgl ztei?;?:g of variation
respect (CV), %
to K-
Average
% Dilution 1 2 3 A:::ll:ege valueg-
Blank
Test solution Ne2
0,1 1/10 2051 | 1897 | 2077 2008 1382 19,5 97 4,8
0,05 1/20 3708 | 3160 - 3434 2808 39,7 387 11,3
0,025 1/40 5486 | 6159 | 5719 5788 5162 73,0 342 5,9
0,0125 1/80 6328 | 6460 | 6538 6442 5816 82,2 106 1,6
0,00625 1/160 | 7036 | 7241 | 7133 7137 6511 92,0 103 1,4
0,003125 | 1/320 | 7499 | 7435 | 7634 7523 6897 97,5 102 1,4
0,0015625 | 1/640 | 7715 | 7734 | 7850 7766 7140 100,9 73 0,9

Using emission values for each concentration level of tested solutions was
estimated coefficient of variation (CV, %). Coefficient of variation characterizes
fluctuations (variability) of the found emission values. CV must not exceed 15 %.

The maximum value of the coefficient of variation is 11,3 %.

CONCLUSIONS

With an increase in the concentration of aqueous extract of Artemisia, cells
M-NFS-60 die or lose their reproductive capacity. At 0,1 % concentration of aqueous
extract the biologically active substances of bitter wormwood cause death of cells and
loss of their reproductive capacity by 52,2 % (for number 1) and 52 % (for number
2); at 0,05 % concentration — by 44,7 % and by 47,4 %, respectively. With a decrease
in the concentration of aqueous extract of bitter wormwood to 0,0016 %, cell survival
is increasing and gradually reaching 100 %.

With an increase in the concentration of aqueous extract of bitter wormwood,
WISH cells die or lose their reproductive capacity. At 0,1 % concentration of aqueous
extract of bitter wormwood it biologically active substances cause death of cells and

loss of their reproductive capacity by 78,6 % (for number 1) and 80,5 % (for number
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2); at 0,05 % concentration — by 53,7 % and 60,3 % respectively. With a decrease in

the concentration of aqueous extract of wormwood to 0,0016 %, cell survival is
increasing and gradually reaching 100 %.
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3ACTOCYBAHHA ITIO/IMHY I'TPKOI'O Y JIIKYBAHHI
OHKO3AXBOPHOBAHD

A.M. PEJBKA, M.M. BAPAHOBCEKUI

HanjioHaneHui aBialiiHWi yHiBepcuTeT, M. KuiB

MeToro pobOTH € OMUC TIPOTUITYXJIMHHOI aKTHUBHOCTI 0i0MOTiUYHO aKTHBHMX
peuyoBuH [lo/iMHY TipKOro, MOX/IUBICTb CTBOPEHHsSI MpernapaTy Ha WOro OCHOBI Ta
3aCTOCYBaHHS Y KOMILJIEKCHOMY JIiKyBaHHI OHKOJIOTIUHUX 3aXBOPIOBaHb. PO3I/ISHYTO
BIUIMB €KCTPAaKTMBHUX peuyoBUH [lonmvHy ripkoro Ha kiiTuHHI JiHII M-NFS-60 Ta
WISH. VY craTTi po3rissHyTO MeToJ Ky/AbTypd KJ/ITHMH, WO 3aCHOBaHUM Ha
Ky/JIbTUBYBaHHiI KIiTUHHUX JiHiK M-NFS-60 ta WISH i3 BUripo6oByBaHUM BOJHUM
ekctpakTom [losmuHy ripkoro y atmocdepi 5 % CO, Ta KibKiCHOMY BU3Hauy€HHi
JKUBUX K/TUH MeToZoM (hJiyopeci|eHTHOI crieKTpockorii. BcraHoBieHo, 1o 3i
36i/1b1lIeHHSIM KOHL|eHTpallil BOAHOTr0 eKCTPaKTy MOJUHY Tipkoro kaitTuHu M-NFS-60
ta WISH ruHyTh ab0 BTpauaroTh 3/1aTHICTh Z0 PO3MHOXKeHHs. [Ipy KoHIeHTparjil
BogHOrO ekcTpakty 0,1 % 0iosoriuHO aKTHBHI PEUYOBUHU TIOJIMHY TipKOTO
CTIPUUMHSIOTH 3arubesib KmiTiH M-NFS-60 Ta BTpaTty 3aTHOCTI 10 pO3MHOKEHHS Ha

52,2 % (st Nel) Ta Ha 52 % (gyst Ne2); npu koHueHTpauii 0,05 % — Ha 44,7 % Ta Ha
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47,4 % BIANOBIAHO. 31 3MEHILEeHHAM KOHLIeHTpaLii BOAHOIO0 eKCTPakKTy IIOJIUHY

ripkoro 70 0,0016 % BWXKKBaHICTh K/IITUH 3pocTae i moctyroBo gocsarae 100 %. I1pu
KOHILIeHTpallii BogHOro ekcTpakTy 0,1 % O6ionoriyuHo akTHBHI PEUOBHHU TTOJHHY
ripKoro CrpuuuvHsSIOTHL 3arubens kmitmH WISH Ta BTpaTy 3[aTHOCTI 70
po3MHOXXeHHsT Ha 78,6 % (g1 Nel) Ta Ha 80,5 % (mis Ne2); mpy KOHLEHTpaLiil
0,05 % — Ha 53,7 % Ta Ha 60,3 % BIiANOBIAHO. 3i 3MeHILEHHSM KOHL[eHTpaLlil
BOJHOIO eKCTpakTy noJyiHy ripkoro o 0,0016 % BWXuBaHICTb K/IITUH 3pOCTacE i
roctynoso pocsrae 100 %.

KirouoBi c/10Ba: eKCTpakiiisi, KIiTUHHA JiHisl, 6i0/0riyHO aKTWBHI peYOBUHH,

Ky/JbTUBYBaHHS, iHTi0yBaHHSI.

IMIPUMEHEHUE I10JIbIHA 'OPHKOM B JIEUEHUU
OHKO3ABOJ/IEBAHUU

AM. PEJILKA, M.M. BAPAHOBCHKU

Ha]_[I/IOHaJIbelﬁ aBHaHHOHHbIﬁ YHUBEPCHUTET, T. Kues

Llenbto  paboThI  sB/ISIETCS  OMUCAHWE TIPOTMBOOITYX0JIeBOM  aKTHBHOCTU
OMO/IOTUYeCKH AaKTUBHBIX BeIeCTB TIOJbIHA TOPbKOW, BO3MOYKHOCTh CO3ZaHUS
riperiapaTta Ha ero OCHOBe M IPUMeHeHHe B KOMIUIEKCHOM JIeYeHUH OHKOJIOTMYeCKUX
3aboneBaHuii. PaccMOTpeHO BAMsiHME SKCTPAKTUBHBIX BelllecTB [10/IbIHM TOPHKOIT Ha
kietoynsle juHUM M-NFS-60 u WISH. B cratbe paccMOTpeH MeTOJ[, KYJ/IbTYpbl
KJIETOK, OCHOBaHHBIM Ha Ky/IbTUBUPOBaHUU KieTOUHbIX MMHUM M-NFS-60 1 WISH c
WCIBITYyeMbIM BO/IHbIM 3KCTpakToM [lonbiHM ropekout B aTmocdepe 5 % CO; u
KOJIMYeCTBEHHOM  OMpeJle/IeHUM JKMBBIX KJIETOK MeTOAOM  (hyopecLieHTHOU
CIIeKTPOCKOMNMU. Y CTAHOBJIEHO, UYTO C YyBeJMYeHWeM KOHL|eHTpalul BOJHOI'0O
9KcTpakTa IlosbiHM ropekoit Kiaetku M-NFS-60 u WISH norubGaroT wid TepstoT
CTIOCOOHOCTh K pa3MHOKeHHWto. [Ipy KoHIeHTpanuu BogHoro 3kctpakta 0,1 %
O1o/IOTUYeCKN aKTHMBHBIE Bell[eCTBa MOJIbIHM FOPbKOM BBI3BIBAIOT Iubesb KieToKk M-

NFS-60 u notepto crocobHOCTH K pa3MHOXeHUt0 Ha 52,2 % (asis Nel) u Ha 52 %
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(a5t Ne2); ipu KoHueHTpauuu 0,05 % — Ha 44,7 % v Ha 47,4 % cooTBeTCcTBeHHO. C

yMeHbllIeHWeM KOHLIEHTpal[uM BOJHOIO 3KCTpakKTa MoJibiHu ropbkon K 00,0016 %
BbDKUBaeMOCTb KJIeTOK pacTeT U rocrerneHHo gocturaet 100 %. [Ipu KoHLjeHTpanuu
BoZiHOTO 3KCcTpakTa 0,1 % Ouonornyeckyd akTWBHBIE BelijecTBa I[1OMBIHM TOPBKOM
BBI3BIBAIOT rrbesib KieTok WISH 1 roTepro crioco6HOCTH K pa3MHOKeHHTo Ha 78,6 %
(st Nel) u Ha 80,5 % (gnst Ne2); mpu koHuentpauuu 0,05 % — Ha 53,7 % u Ha
60,3 % cooTtBercTBeHHO. (C YyMeHbIIIEHWEM KOHLIEHTpaLMM BOJHOIO 3KCTpakKTa
nonbiHU TopekoM K 00,0016 % BBDKMBaeMOCTb KJI€TOK PAaCTeT W MNOCTENEHHO
nocrturaet 100 %.

KiroueBble €/10Ba: SKCTPAKI[Us, KAETOUHAs JIMHUS, OMOOTMUeCKH aKTHBHBIE

BellleCTBa, Ky/IbTUBUPOBaHUe, UHI'MOWPOBaHUe.



