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THE IMPACT OF BRASSICA OLERACEA VAR ITALICA AND CAPSELLA
BURSA PASTORIS EXTRACTS ON WISH CANCER CELLS

V. KHRIPKO, M. BARANOVSKY

National Aviation University, Kyiv

Objective: to investigate the impact of aqueous extracts ak8ica oleracea var
italica and Capsella bursa pastoris on the WISH rfolayer) cancer cell line.
Chemical composition and pharmacological propert@sBrassica oleracea var
italica and Capsella bursa pastoris are considerktithods: this article considers
microscopic method based on inhibition and percgatdetermination of cancer cell
lines Results. experiment shows that Brassica oleracea var ¢@land Capsella
bursa pastoris can be used against cervix cancs eehuman WISH (monolayer)
cell line.
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Introduction. Cancer is a fatal illness that, unfortunately,o$ tneated with one
pill. The cancer distribution trend is charactécisiot only for Ukraine (the 2nd place
in terms of mortality in Europe), but also for twerld as a whole. Oncology covers
22 % of the able-bodied population for a given @erof time. According to the
Cancer Institute, in 2009, 961,183 persons werasteygd on the account of
oncology institutions, including 338,635 men an@,628 women. But by 2030, the
number of cancer patients will increase by 70 Yoeding to the Ministry of Health.
Also, after 15 years, scientists predict that cama## be diagnosed by every other
person.

Widespread cancer incidence contributes to sevaalfactors - bad habits,

unhealthy diet, loss of control over body weightress, adverse environmental
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conditions. Alsom this series- the problem of untimely diagnosis of the disease
to the lack of opportunities for quality p-colonization.

Common methods of cancer control are chemothemyhiotics and surgic:
intervention. This method of treatment have infce on healthy cells of the hum
body.

In connection with above, it is proposed to solke problem of preventin
cancer by the influence of medicinal plant extradise family of Cruciferae or
Brassicaceaeontains many biologically active substances tlaaehantioxidant an
anti-carcinogenic properties, namédndole,sulphoraphane, routirand others [1-8].

Intensive distribution of the disease and increasedality led to the search f
alternativemethods of prevention and treatment of cancer. problem remains th
most urgent to date.

Materials and methods The objects of investigation were samples of
materials— dried herbs oiCapsella bursa pastoriand fresh broccolBrassica
oleracea var italia.Samples were obtain from local pharmacies and sugr&ets ir
Kiev.

In this work, for the checking antitumor activityewased WISH ATC-Ne CCL-
25 (monolayer) cancer cell line. This cell line vaapplied by European Collecti
of Authenticated CelCultures (ECACC General characteristic of WISH c line is

represented in Table
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Fig. 1. WISH (monolayer) cell line under microscop (x100)
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Table 1

General characteristics of WISH ATCC-Ne CCL-25
(monolayer) cell line

Organism Human
Tissue Cervix
Cell type Epithelial cells
Growth properties Monolayer
Description Originally derived from human amniosstie. Have

been used in virus studies; susceptible to YSV
(Indiana), adenovirus 3 and poliovirus. Useful in
differentiating virulent and avirulent measles sginu
HelLa marker chromosomes and type A G6PD have
been detected. This cell line was found tpbe
indistinguishable from HeLa by STR PCR DNA

profiling. Therefore, the cell line must be
considered as derivative from HelLa. Ethnicjty:
black.

Cancer type Human cervix carcinoma

Extraction of biologically active compounds fromobcoli and herbs was
carried out using the 3 different methods. Thet fifedcohol-water extraction) — in
glass bottle with a capacity of 100 ml, 5 g of tres raw material o€apsella bursa
pastoris(the degree of crushing 2—3 mm) with 10 ml ofitdext water and 10 ml of
ethanol 96 % (Figure 2) were added, and kept inatemwbath (Figure 3) for 60
minutes at the temperature of 90 °C. After cooling samples to room temperature
(approximately 20 °C), the extract was filteredy(ife 4) into a plastic tubes of 15 ml
capacity.

The second (water extraction) — in glass bottléaitapacity of 100 ml, 10 g of
crushed raw material dfapsella bursa pastorifhe degree of crushing 2—-3 mm)
with 40 ml of distilled water (Figure 2) were addeaid kept in a water bath (Figure
3) for 60 minutes at the temperature of 90 °C. Afteoling the samples to room
temperature (approximately 20 °C), the extracts fMesed (Figure 4) into a plastic
tubes of 15 ml capacity.

The third (mechanical) — broccoli juice is squeermsechanically. Then this

juice was filtered (Figure 4) into a plastic tuleéd5 ml capacity.



Fig. 4. Filtered extracts
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In result, we got 3 different extracts, namely:edrinerb with distilled wate
dried herb with distilled water and ethanol, frésbccoli juice.Also, extracts were
filtered through a bacteriological filter “Epikrizith a pore diameter of 0,22 r
before introduction to the cancer ce

By mixing with a nutrient medium, the concentratioh the cells in th
suspension was adjusted to 3x105 cmL, poured by 100 pL into all wells
96-well plates and incubated in the atmosphere % CG; at 37 °C and humidity ¢
9597 % (standard conditions for cell culture) fordubs for cells attachme

WISH cell line was exposed to extractsCapsella bursa pastol andBrassica
oleracea var italiain different concentrations for hours.After 72 hour we chec
our plates under microscope and compare it withtis¢apoint of our experime
(Figure 5).

We have different concentration extracts, namely 1/1, 1/2, 1/4, 1/8, 1/
1/32 and K+. As the start concentration of extragts 1/4 we can calculate t

amount of substance in 1 ml of solutf (Table 2).

Table 2
Concentration of extracts
Concentation g/ml
Dillution Capsella bursa Capsella bursa Brassica oleracea var
pastoris (alc.+watel pastoris (water) italia
1/1 0,125 0,125 0,125
1/2 0,063 0,063 0,063
1/4 0,031 0,031 0,031
1/8 0,016 0,016 0,016
1/16 0,008 0,008 0,008
1/32 0,004 0,004 0,004
SRPT ; b
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Fig. 5. Comparing ofa) live cells of WISH with b) dead cells of WISH
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After fluorescence spectrophotometry with tablabfescent spectrophotometer
(Cytation3 Viatek, or similar) iiEx560 nm, 590 nm we got data with RFU (relative

units fluorescences).

Fig. 6. 96-well plate of cell lines with extracts
Table 3

Relative units fluorescences (RFU)

At first, we must calculate average mean of cormal. We get 4108 and then
we can define the percentage of living cells. Calam and 12 are not taken into

account as the effect of evaporation in measutumdscence is present.
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Fig. 7. RFU of 1, 2 and 3 samples

Table 4

Determination of effect frortapsella bursa pastori@lc.+water) on cancer cells

Average mean, RFU Living cells, % Concentratiomlg/
270 7 0,125
268 7 0,063
278 7 0,031
1374 33 0,016
3890 95 0,008
4753 116 0,004
Table 5
Determination of effect frotapsella bursa pastori@vater) on cancer cells
Average mean, RFU Living cells, % Concentratiomlg/
291 7 0,125
289 7 0,063
297 7 0,031
2137 52 0,016
4282 104 0,008
4928 120 0,004
Table 6

Determination of effect frorBrassica oleracea var italian cancer cells

Average mean, RFU Living cells, % Concentratiomlg/
545 13 0,125
3921 95 0,063
4314 105 0,031
4623 113 0,016
4759 116 0,008
5094 124 0,004

Finally, after calculation in Excel we built graphdependence.
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Fig. 8. Graph of dependenc: 1 sample —Capsella bursa pastoris
(alc.+water), 2 sampl — Capsella bursa pastoris (water), 3 sample— Brassica

oleracea var italia juice

So, we can observe thCapsella bursa pastoriacts ol cancer line WISH
(monolayer) in minimum concentration of 0,016 g/mhere the inhibition of canc:
cells is 67 %. Athe concentration 0,0-0,125 g/ml and more the survival of ¢
line is 7%. In contrast, broccoBrassica oleracea var ital have no bright result in

our experiment, only at 0,1:g/ml survival of cell line is 136.

CONCLUSIONS

The article gives a general description of the ahamcomposition an
pharmacological properties Capsella bursa pastorisanc Brassica oleracea var
italia. The analysis of scientific research devoted tdahods of determination ¢
Capsella bursa pastis and Brassica oleracea var italiianticancer activity was
carried out.

Extraction of biologically active compounds fromobcoli and herbs we
carried out using 3 different methods: alc-water extraction, water extraction a
mechanicalWater extradon under 90 °Quring 60 minutes with proportions of 1

showed the best resu



9

Capsella bursa pastoris acts on cancer of the WI&# (monolayer) at a
minimum concentration of 0.016 g/ml, where the lion of cancer cells is 67 %.
At a concentration of 0.031-0.125 g/ml or more,ghevival rate of cells is 7 %.

Broccoli Brassica oleracea var italia do not havebrgght result in our

experiment, only at 0,125 g/ml the survival of tdedl line is 13 %.

REFERENCES

1. HepxaBuna @apmaxomes Ykpainu: B 3 T. / [lepxaBHe MiANMPUEMCTBO
«YKpaiHChKUI HayKOBUH (hapMaKoNEeHHUN IEHTP SKOCTI JIKApChKUX 3aCO0IB». — 2¢€
BuJ. — XapkiB: [lep’kaBHe MIANPUEMCTBO «YKpaiHChKHI HAyKOBHH (papmMakoneiHmit
LEHTP SAKOCTI JIIKapChKuX 3aco6iB», 2014. -T. 3. — 73Z.

2. 3ampomeroB  M.H.  ®eHonpHbIE  COEAMHEHHUS.  PaCHPOCTPAHCHHE,
metabonmu3M u pyHkimu B pacrenusx / M.H. 3anpomeros. — M., 1993. — 272.

3. Jlikapcbki pocnuuau: EHnmkimonenuuduit  gosignuk /  Bignm.  pen.
A. M. I'ponziacekuii. — K. : BugaBuunrBo «Ykpainceka Enmukmonenis» im. M. I1.
baxxana, Ykpaincbkuil BupoOHUYO-KOMepiiiHmii eHTp «Omimm», 1992. — 544.

4. JlameHko A.A. Nunon-3-kapobunHon (Mumon-3 KapOHMHOIIA):
TepaneBTHYECKue U npoduimaktruueckue 3PpPeKTsl Ha OMyXOIr MOJIOYHOW Kene3bl /
A.A. JIsmenko, B.W. Kucenes, E.C. Cesepun // MosexynsapHas meaununa. — 2005. —
Ne. 2. —C. 20-25.

5. Mamkosckuit M.Jl. JlekapcTBennsie cpenctsa. — M.: Menununa. —1997. —
688 c.

6. TexHomorus jiekapcTB MPOMBIIUICHHOTO MPOU3BOACTBa: T38 yuyeOHMK st
CTyA. BbICHI. y4eO. 3aBe. : mepeBox ¢ ykp. : B 2 4. U 1; mepeBon ¢ ykp. s13. / [B. U.
Uyemios, E. B. 'magyx, 1. B. Caiiko u ap.]. — Bunauma: Hosa Kuura, 2014. — 696.

7. HOpuccon C. M. YcraHOoBIEeHUE AEUCTBYIOMIMX BELIECTB MACTYIIbEH CYMKH
Capsella bursa-pastori C. M. IOpuccon // Yuenbie 3amucku TapTycckoro
yHuBepcuteTa. — 1971. Ne 270. —C. 71-79.



10

8. Mpuccon C. M. ®diaBoHOUAHBIC BEIECTBA MacTylubeir cymMku — Capsella
bursa-pastorigL.) Medik. /C. M. FOpuccon // ®apmarus. — 1973. -T. 22,Ne 5. —C.
34-35.

BIIJIMB EKCTPAKTIB BRASSICA OLERACEA VAR ITALICATA
CAPSELLA BURSA PASTORISHA KJIITUHHY JIIHIIO WISH

B.€. XPUIIKO, M.M. BAPAHOBCBHKHUM

HamionanpHuit aBiamiiitauii yaisepcuret, M. Kuis

Mema: oocnioumu enaus eoonux excmpaxmis Brassica oleracea var italicaa
Capsella bursa pastorisa zinito paxosux xkaimun WISH (uonowap). Poszensuymo
Ximiunutl cknad ma gapmaxonoziuni énacmusocmi Brassica oleracea var italicaa
Capsella bursa pastorisMemoou: y yiii cmammi pozensioaemvcsi MIKPOCKONIYHULL
Memoo, 3aCHO8AHUll HA I[H2I0YBAHHI mMa BIOCOMKOBOMY BU3HAYEHHI PAKOBUX
kaimunnux aini. Pezynemamu: excnepumenm noxasye, wjo Brassica oleracea var
italica i Capsella bursa pastorisoocna suxopucmosysamu npomu pakosux Kiimun
wiutiku mamxu — aioocvroi ainiil WISH wonowap).

Knrouosi cnosa. excmpaxyis; Brassica oleracea var italicaa Capsella bursa

pastoris; WISH Aonowap) knimunnoi ninii; ineioyeanns paxogoi KiimunHol iiHii.

BJIMAHUE DKCTPAKTOB BRASSICA OLERACEA VAR ITALICAT
CAPSELLA BURSA PASTORISHA PAKOBYIO KIIETOYHY1IO JIUHUIO
WISH

B.E. XPUIIKO, M.M. BAPAHOBCKHI

HammoHnanbHbIi aBUAllMOHHBIN YHUBEPCUTET, T. Krie

Ienv: usyuums enusanue soonwvix sxkcmpakmos Brassica oleracea var italica

Capsella bursa pastoriga aunuio paxosvix kiemox WISH {ornocnoir). Paccmompen
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Xumuueckuii cocmas u gapmaxonocuyeckue ceoticmea Brassica oleracea var italica
u Capsella bursa pastorisMemoost: 6 oannoii cmamve paccmampusaemcs
MUKPOCKONUYECKULL Memood, OCHOBAHHbIL HA UHSUOUPOBAHUU U onpedeseHuu
NPOYEHMHO20  COOePICAHUsL  PAKOGLIX — KIemoyHulXx  aunutl. Pezyaivmamut:
aKcnepumenm nokaswvieaem, umo Brassica oleracea var italicaa Capsella bursa
pastoris moeym Ovimb UCNOIBL306aHBI NPOMUE KIEMOK pPAKA WEUKU MAamKu -
kaemounou aunuu yenosexa WISH (uonocnoti).

Knrwueswvie cnosa: sxmpaxyus; Brassica oleracea var italica; Capsella bursa

pastoris; WISH fonocnoiinas) knemounas aunust; uneubuposanue iuHuu paKosvlx

Kjlemok.



