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SUMMARY: This study evaluated the phytochemical screening, antioxidant capacity, wtrd anticancer activities of
four plants namelyGypsophila capillarisAnabasis lachnanthadaloxylon salicornicumandHorwoodia dicksoniagvhich belong
to four different families:Caryophyllaceae, Amaranthaceae, Chenopodiaceae, Brassicawspectively. The total phenolics,
anthocyanins, saponins, total antioxidant capacity (TAC), and DPPH assays were determined by spectroplmotdroeteticancer
activity was assessed using two human cancer cell lines; hepatocellular carcinoma (HepG-2) and breast adenocarcinoma (MCF-7) to
estimate the inhibition concentration 50 % ()CThe results showed thiat dicksoniaehas the highest concentrations of phenolics
and saponins, whild. salicornicumhas the highest DPPH. The highest concentration of TAC was fo@hdapillaries Among the
tested extract<. capillariesandH. salicornicumhave the potential activity against MCF-7 and HepG-2 cell limestro. The
content of polyphenols i@. capillarieswas profiled by high-performance liquid chromatography (HPLC). The highest concentration
among the phenolic compounds was chlorogenic (@@/@1) while the highest concentration among the flavonoid compounds was
hesperidin (1444.9@g/ml). In summary$. capillariesandH. salicornicumextracts have potent anticancer activity against HepG-2
and MCF-7 cell lines.
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INTRODUCTION

Natural products showed several medicinathemicals extracted from medicinal plants as anti-cancer
applications in different countries such as Egypt, Greecepmpounds, such as taxol and vincristine, which are used
China, and India (Hammorad al, 1997). A high percentage medically around the world. In addition, several promising
of the world population (80 %) relies on natural products ammpounds may help alleviate the side effects of
medicines to save their health needs (Bodeker & Kronenbeognventional treatments for tumors. Cancer cells are highly
2002). Saudi Arabia’s flora considers one of the mosteterogeneous, and such heterogeneity gives the tumor an
important examples of flora diversity in the worldadvantage to survive under drug treatments and developed
(Mandaville, 2013). The area is interesting for the probabilityesistance to the chemotherapy agent. Besides that, the
of containment of some chemicals and the presence adfemotherapy treatment for cancer patients causes severe
compounds important by value therapeutic may help in tlséde effects including nephrotoxicity, electrolyte
treatment against tumors or mitigation of the toxic effec@isturbances, myelosuppression, neurotoxicity, anaphylactic
of chemotherapy and radiation (Sher & Aldosari, 2012). Ireactions, kidney damage, and hepatotoxicity (Srivagthva
recent decades, it has been discovered several natuial2019).
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Over the last few years, complementary antines in vitro. In this study, the metabolic profile,
alternative medicine (CAM) has been used for cancantioxidant activity, and the anticancer activiityvitro
patients in different countries. The pre-clinical and clinicalgainst Hep-G2 and MCF-7 cell lines were determined on
studies have shown that when CAM combined witthe methanol extract of four plant species nam@ly,
chemotherapy can provide effective for cancer patientsapillaris, A. lachnantha H. salicornicum andH.

CAM has demonstrated potential benefits in terms alficksoniae.
improving the sensitivity of chemotherapy drugs and
lowering the complications and adverse effects related WATERIAL AND METHOD
chemotherapy treatments (Mukherjeteal., 2001). For
instance, curcumin, ginseng, ginger, and garlic have been  Plants were collected from the deserts, around
found to decrease cancer progression and mitigabakakah city, the Aljouf region, KSA. The plant materials
chemotherapy-induced complications (Vematial, were carefully removed from the soil.
2017).
Preparation of plant extracts. The plant’s aerial parts

Gypsophila capillarigForssk) C. Chr. is a glabrous, (stem, leaves, and fruits) were separated, and dried in the
annual to perennial medicinal plant that belongs to familghade, and then processed into a fine powder using an
Caryophyllaceae. This plant has been found to grow in tieéectric grinder. The powder is kept in the container until
arid region of southwest Asia and recorded in Saudi Arakiais used in subsequent tests. 200 g of powders were
and other countries as well. Studies®rapillarisshowed extracted using MeOH 80 % by maceration until
that it contains several chemical compounds such aghaustion. The alcoholic extract was filtered and
triterpene saponins, sterols, flavonoids. Recently, it hasncentrated using a rotary evaporator at a temperature no
been shown that the gypsogenic acid isolated f@&am higher than 45C under decreased pressure. The crude
trichotomaroots showed cytotoxic activitin vitro extract was used to profile the polyphenols content by
(Krasteveet al, 2014). Generallfzypsophilaspecies have HPLC and antioxidant activity by spectrophotometer.
been described as anti-inflammatory, anti-angiogenic, anti-
viral, antioxidant, antibacterial, anticancer agents, ardetermination of total phenolic. Using the Folin-
immunomodulatory agents (Laszczyk, 2008habasis Ciocalteau reagent and gallic acid as a standard, the total
lachnantha(Aellen & Rech. f.) is belonging to the family content of phenolics in the extracts was measured according
Amaranthaceae and is distributed in different countrige Singletoret al (1999).
such as South Iraq, Kuwait, and Saudi Arabia. (Gonzélez
et al, 2018) support the potential of ethanolic extract ddetermination of total saponins.Saponin content was
Gaillardia megapotamicas an anticancer agefuta assessed using vanillin solution and reported in (mg) as
chalepensiextract has a noticeable effect against HERaponin equivalents per gram of extract.

G2 and Vero cells with an IC50 of 1.i{d§/mL and 522.08

png/mL, respectively (Elizondo-Luévamb al, 2022). Till Determination of anthocyanins. The anthocyanins
now, and based on our search, no more literature is availatdatent was evaluated according to the modified method
about the phytochemistry @&. lachnanthaand there is of (Padmavatet al, 1997). The anthocyanin concentration
insufficient data about its pharmacological properties arffdmole/g) = (JA530 - 0.33 x A657]/31.6) X (volume [mL]/
biological activity. weight [g]).

Haloxylon salicornicum(Moq.) Bunge ex Bioss. Determination total antioxidant capacity (TAC). Free
belongs to the family Chenopodiaceae. According to recaidical scavenging activity was also determined by using
studies, the aerial parts of this plant are rich in chemicle method of (Blois, 1958).
components; therefore, it is considered a good source of
nutrients for human and animal feeding. The phytochemidalant extracts and doxorubicin preparation. Each
analysis of the aerial parts ldf salicornicumshowed the methanol extract was made at different doses of 6.25, 12.5,
presence of flavonoids, tannins, saponins, volatile oils, ag8, 50 and 10Qug/ml dissolved in DMSO (1 %). As a
alkaloids H. salicornicumwas found to have antidiabetic, positive control, doxorubicin (Dox.) was likewise produced
and antimicrobial activity (Awaaelt al, 2001). at the same quantities and dissolved in DMSO (1 %).

Horwoodia dicksonia@urrill belongs to the family Cancer cell lines andin vitro studies. Human breast
Brassicaceae. The ethanol extradtdoflicksoniasshowed adenocarcinoma (MCF-7), hepatocellular carcinoma
antitumor activity against Hep-G2 and MCF-7 cancer celHepG-2 were obtained from the American type of culture
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collection. The cells were grown at 3Z with 5% CQin  RESULTS

RPMI-1640 media supplemented with 10 % fetal bovine

serum (FBS), 2mL glutamine, 100 units/ml penicillin, anéletabolomic profiling. Phytochemical analysis data of the

100 units/ml streptomycin. studied plants are illustrated in Figure 1A, B, C and D. Total
phenolic concentrations as shown in Table IA, were high in

Determination of inhibition concentration 50 % (IC,) H. dicksoniaeand H. salicornicum0.33 and 0.31 mg/g

for extracts. The MCF-7 and HepG-2 cell lines were use@xtract, respectivelA. lachnanthashowed moderate total

to examine the plant extracts' cytotoxicity using thehenolic concentration (0.2 mg /g extract) in comparison

sulforhodamine B (SRB) assay according to (Vichai &ith all tested plants. The lowest phenolic concentration was

Kirtikara, 2006). Following a 72-hour exposure to theecorded irG. capillaries All tested plants had high content

tested extracts, cells were fixed with 10 % trichloroacetif saponins especialll. dicksoniag107.3 mg/g extract),

acid (TCA) for 1 hour at 4C. After washing, cells were howeverA. lachnanthaecorded the lowest concentration

exposed to 0.4 % SRB solution for 10 min in dark placé25.9 mg/g extract). The data showed also that a big amount

Tris-HCI was used to dissolve the SRB-stained cells aftef anthocyanin content (1.2ifole/g extract) was obtained

dried overnight, and color intensity was assessed at 5n0A. lachnanthafollowed byH. dicksoniag0.48umole/g

nm. extract) as shown in Figure 1C.

Detection of phenolics and flavonoids by HPLCThe Total antioxidant capacity (TAC). G. capillaris, H.
phenolic compounds analysis was done utilizing a PerkidicksoniaeandH. salicornicunrecorded high values of TAC
Elmer HPLC system (USA) equipped with a binary LC{151, 149.25 and 131.6%g ascorbic acid equivalent/ g
250 gradient pump and LC-290 UV/Vis detector. Sampletract), respectively (Fig. 1D). Data variations of TAC
were separated on C18 Hypersil ODS column (100 x 4céntent in all studied samples were significarg (p05).
mm). Absorption at 280 and 330 nm was used to monitor
phenolic chemicals. By comparing the relative retentio@ytotoxicity of different extracts on HepG-2 and MCF-
times of each sample's individual phenolic compounds Tocell lines.Compared with the positive control, Dox. (IC50:
those of the reference mixture chromatogram, ti207 ug/ml), the IG, of G. capillaris A. lachnanthaH.
compounds' individual identities were determined. salicornicumandH. dicksoniaeon HepG-2 cell lines were
32.12, 77.72, 23.72 and 74.18/ml, respectively (Table |
Statistical analysis.One-way analysis of varianceand Fig. 2A). As compared with the Dox. (|C2.41ug/
(ANOVA) through the MINITAB program (Ver. 12.21) and ml), the IG of G. capillaris A. lachnanthaH. salicornicum
sigma plot program were used to test the significanemdH. dicksoniaeon MCF-7 were 3.5, 68.76, 36.66, and

difference of the generated data. 97.08ug/ml respectively (Table | and Fig. 2B).
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Fig. 1. Phytochemical analysis of total phenolic (A), saponins (B), anthocyanin (C) and TAC (D)
in aerial parts of the plants under the study.
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Table 1. The inhibition concentration 50 % (\Cof plant extracts versus the positive control, doxorubicin on
Hep-G2 and MCF-7 cell linas vitro after 72 h post-treatments.

Plant species Extracted from

Gyposophila capillaris Aerial parts
Anabasis lanchnantha Aerial parts
Haloxylon salicornicum Aerial parts
Horwoodia dicksoniae Aerial parts

Dox.

&HepG-2) (ng/mi)
32.12 (active)
77.72 (inactive)
23.72 (active)
74.13 (inactive)
3.07

I1G,(MCF-7) (ug/ml)
35 (active)
68.76 (inactive)
36.66 (moderatattive)
97.08 (inactive)
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Fig. 2. A. Show the viability percentage (%) of different plar
extracts against the HepG-2 cell line. Using 96-well plates, t
HepG-2 cell line was cultured in complete RPMI and treated wi
different concentrations of the methanolic plant extracts. The turn
cell line then incubated for 72 h. the chemotherapeutic drt
doxorubicin (Dox.) was used as a positive control. The treated ct
were used to determine the viability of the tumor cells after 72
by SRB assay. The experiment was repeated twice. B. Show
viability percentage (%) of different plant extracts against the MC
7 cell line. Using 96-well plates, the MCF-7 cell line was culture
in complete RPMI and treated with different concentrations of tl

HPLC analysis for polyphenols ofG. capillaris The G.
capillaries methanol extract showed the highest cytotoxic
effect against MCF-7 cell lines. HPLC was used to determine
the major phenolic and flavonoid compounds in this extract.
The major phenolic compounds were chlorogenic, e-vanillic,
catechol, and salicylic acid. Where pyrogallol, benzoic, P-
OH-benzoic, cinnamic and ellagic acids are represented with
moderate concentrations (Table IIA and Fig. 3). Moreover,
two flavonoids, namely hesperidin and rutin were dominant
and identified in high amounts in the extract. While the
narginin and rosmarinic acid represented with moderate
concentrations (Table 11B).
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methanol plant extracts. The tumor cell line then incubated for 72

h. the chemotherapeutic drug, doxorubicin (Dox.) was used a$#- 3. HPLC data peaks of MeOH extracts showing the phenolic
positive control. The treated cells were used to determine tR@mpoundsi(g/ml) from Gyposophila capillaris aerial parts.
viability of the tumor cells after 72 h by SRB assay. The experiment

was repeated twice.

Table Il. A. Assignment of the HPLC data
peaks of phenolic of MeOH extracts from
the aerial parts db. capillaris

No.  Phenolic Conc. pg/ml
1. Chlorogenic 60.84
2. e-vanillic 50.36
3. Catechol 4263
4. Saylcilic 3951
5. Pyrogallol 2396
6. Benzoic 20.81
7. P-OH-benzoic 20.33
8. Cinnamic 16.08
9. Ellagic 15.4
10.  3-OH- Tyrosol 6.66
11 Epicatechein 5.65

Table II. B. Assignment of the HPLC data
peaks of flavonoids of MeOH extracts
from aerial parts.

No. Flavonoids Conc. pg/ml
1 Hesperidin 1444.92
2 Rutin 282.72
3 Narginin 26.97

4 Rosmarinic 132

5 Quercetin 435

6 Kampherol 41

7 Hispertin 4.09

8 Aspegenin 268

9 Narengnin 092
18 7-OH flavone 0.86
11 Quercetrin
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DISCUSSION Using the MCF-7 cell line, the SRB assay showed
the IC50 ofG. capillarieswas 3.51g/ml which consider a
Plant-derived compounds have been used asry strong active extradt. salicornicumlC50 was 36.66
anticancer agents in a clinical setting such as paclitaxel aung/ml which consider a moderately active extract while
vincristine (Seca & Pinto, 2018). Sixty percent of anticancéschnantha andH. dicksoniaewere 68.76, and 97.08y/
drugs presently in use come in some way from naturail, respectively, which indicated that those two extracts were
sources (Craget al., 2009). In this study, we have explorednactive against MCF-7 cells. Our results were in
four methanol aerial parts extracts from selected medicindisagreement with a previous study which showedHhat
plants, i.e..Gypsophila capillaris Anabasis lachnantha dicksoniaeextract have high cytotoxic activity against HepG-
Haloxylon salicornicunandHorwoodia dicksoniaéor their 2 and MCF-7 cell lines (Fawat al, 2011).
cytotoxic activity on the human HepG-2 and MCF-7 cell
lines. Before testing their ability to kill the tumor celts Since the phytochemical evaluation indicated®he
vitro, we determined the phenolics, saponins, anthocyanimgpillaries have a potent TAC. One of the main classes of
and TAC concentrations. chemicals that serve as antioxidants or free radical
terminators are plant phenolics. The redox characteristics
Based on the metabolomics analysis, the result$é the phenolic compounds were thought to be responsible
showed thaH. salicornicumandH. dicksoniaehave high for their antioxidant actions (Cat al, 2004). To assess the
contents of phenolics, saponins and TAC and low contentmiost powerful portion of the active plants, more research is
anthocyanin. Furthermore, a high content of anthocyanatso being done.
was found inA. lachnantha H. dicksoniaeand H.
salicornicum Data variations of phenolics, saponinsACKNOWLEDGMENTS . The authors extend their
anthocyanin and TCA content of the studied plants weseppreciation to the deanship of Scientific Research at Jouf
significant (p< 0.05). University for funding this work through research grant no
(DSR2020-04-459).
The data showed that there is a direct positive
correlation (p< 0.05) between antioxidant activities anduaHALEL, U. A.: ABDEL-FARID, |. B.: ROWEZAK, M. M. EL-
increasing in the plants content of bioactive components SUSRGGAR, S. A.; EL-SAID, K. S.; MASSOUD, D. & HAMED, A. |
as phenolics and saponins. These results concurred wgtibado fitoquimico y actividad anticancerigeinavitro de algunas
several research that claimed a linear relationship existégntas medicinales cultivadas en el Reino de Arabia Satrfita.
between the total amount of phenolics and the antioxidalpPhol 42(2)362-367, 2024.
capacity (Sammaet. al, 2019), whereas another study RESUMEN: Este estudio evalu6 la deteccion fitoquimica, la
reported no correlation (Yet al, 2002). capacidad antioxidante y las actividades anticancerigenaso de
cuatro plantaszypsophila capillarisAnabasis lachnanth#&ialoxylon
Referring to the HPLC analysis f@r. capillaris the  salicornicumy Horwoodia dicksoniagque pertenecen a cuatro familias
high antioxidant activity of this plant is referred to as théiferentes: Caryophyllaceae, Amaranthaceae, Chenopodiaceae y
high content of hesperidin, rutin and narginin. This data %rassmaceae, respectivamente. Los ensayos de fendlicos totales,

. . - . antocianinas, saponinas, capacidad antioxidante total (TAC) y DPPH se
in agreement with the finding of Yaa al (2004). According determinaron mediante espectrofotometro. La actividad anticancerigena

to Taiet al (2012), ChlorOQeniC_aCiq and .Var_‘i”ic aCid_ 8%n vitro se evalué utilizando dos lineas celulares de cancer humano;
polyphenol compounds has distinctive antioxidant activitgarcinoma hepatocelular (HepG-2) y adenocarcinoma de mama (MCF-
and this explain the high antioxidant activity@rcapillaris ~ 7) para estimar la concentracion de inhibicion del 50 % (IC50). Los

that it had a high content of chlorogenic, e-vanillic acigesultados indicaron qug. dicksoniagtiene las concentraciones mas
and Catechol altas de fendlicos y saponinas, mientras lgusalicornicumtiene el

DPPH mas alto. La mayor concentracion de TAC se encontfa. en
) . _capillaries Entre los extractos probad@s,capillariesy H. salicornicum
In our cytotoxic screening by SRB, In order to findienen actividad potencial contra lineas celulares MCF-7 y HeipG-2
and create possible anticancer natural chemicals, we utilizgb. El contenido de polifenoles & capillariesse perfil6 mediante
the American National Cancer Institute's criteria to classifyyomatografia liquida de alta resolucion (HPLC). La concentracion mas
a crude extract as promising for further study based on tHé entre los compuestos fendlicos fue clorogénica (8g/Bl),
IC50 values lower than 30 g/mL (de Mesquital, 2009). mientras que Ig concentracién mas alta entre los compuestos flavonoides
N . .. fue la hesperidina (1444,92g/ml). En resumen, los extractos de
The IC50 of the four eXtraCtS_Va“ed n the'r CYtOtOX'C'ty OrESypsophiIa capillarisy H. salicornicumtienen una potente actividad
HepG-2 and MCF-7 cell linesd. salicornicumwas  anticancerigena contra las lineas celulares HepG-2 y MCF-7.
considered an active extract against HepG-2capillaris
extract was moderately active, while lachnanthaandH. PALABRAS CLAVE: Screening metabolomico,

dicksoniaewere inactive against HepG-2 cell lines. Antioxidante; Anticancer; HepG-2, MCF-7.
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