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Investigation of  antiproliferative effects of  Hypericum perforatum oil on myelo-
ma cells

Soner TUTUN1, Muhammet Mükerrem KAYA2, Melike Sultan USLUER2, Hidayet TUTUN2

ABSTRACT
St. Johns wort (Hypericum perforatum) is a medicinal plant that exhibits important biological activities 
exhibit important biological activities being antioxidant, anti-inflammatory, immunomodulatory and/
or antitumour. The aim of  this study was to investigate antiproliferative effect of  H. perforatum oil 
purchased from a commercial vendor on mouse myeloma cells. The cells were treated with various 
concentration (10%, 5%, 2%, 1%, 0.5%, 0.25%, 0.2% and 0.1%) of  dimethyl sulfoxide (DMSO) to 
determine the non-toxic concentration. The cells were treated with various concentrations (15.6-500 
ppm) of  the oil dissolved in DMSO to examine its antiproliferative activity. Non-toxic dose of  DMSO 
was at the concentration of  lower than 0.2%. No effect on the cell proliferation was observed in the 
applied concentration of  the oil. In conclusion, the oil had no antiproliferative effect on Myeloma cells 
at these concentrations.

Hypericum perforatum yağının myeloma hücrelerinde antiproliferatif  aktivitesinin 
araştırılması
ÖZ
Sarı Kantaron (Hypericum perforatum), antioksidan, antiinflamatuar, immünomodülatör ve/veya antitümör 
gibi önemli biyolojik aktiviteler sergileyen tıbbi bir bitkidir. Bu çalışmanın amacı, lokal bir marketten 
satın alınan sarı kantaron yağının fare myeloma hücreleri üzerine antiproliferatif  etkisini incelemektir. 
Toksik olmayan konsantrasyonu belirlemek için DMSO Myeloma hücrelerine çeşitli konsantrasyonlarda 
(%10, %5, %2, %1, %0,5, %0,25, %0,2 ve %0,1) uygulandı. DMSO içerisinde çeşitli konsantrasyonlarda 
(15,6-500 ppm) çözdürülen yağ, myeloma hücrelerine karşı antiproliferatif  etkinliğini incelemek için 
uygulandı. Toksik olmayan DMSO dozu, %0,2’den daha düşük bir konsantrasyondaydı. Uygulanan 
konsantrasyonlardaki yağ hücre çoğalması üzerine herhangi bir etki göstermedi. Sonuç olarak, yağın bu 
dozlarda Myeloma hücreleri üzerinde antiproliferatif  etki göstermemiştir.
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INTRODUCTION

Multiple myeloma (MM), known as the uncontrolled, 
destructive growth of  plasma cells within the bone marrow, 
is a lethal hematological B cell malignancy and characterized 
by a monoclonal immunoglobulin fraction in serum or urine, 
kidney failure, and osteolytic bone lesions (1-3). MM is the 
second most common hematologic malignancy and constitutes 
about 1% (120 000 cases per year) of  all neoplastic cancers 
and 13% of  hematological cancers (4). According to the data 
of  the International Agency for Research on Cancer (IARC), 
the number of  cases in 2018 was 159 985 (5). According to 
the National Cancer Institute, it was reported that 1.8% (32 
110 cases) of  all cancer cases were MM in the USA in 2019 
(6). As the median age at diagnosis is approximately 70 years 
and the world population ages due to increased life expectancy 
and low fertility levels, it is expected that these numbers will 
increase to approximately 350 000 cases by the year 2050 (7). 

Complementary and Alternative Medicine (CAM) is a 
group of  diagnostic and therapeutic disciplines that extend 
beyond conventional Western medical treatments and includes 
a wide range of  products such as herbs, vitamins, minerals, 

and probiotics, and diverse practices such as acupuncture 
(8). Though alternative medicine refers to therapies used in 
place of  proven standard medical treatment, complementary 
medicine is used together with conventional medicine (9, 10). 
It has been reported that the prevalence of  usage of  CAM 
among cancer patients was found to be 51% and the patients 
of  younger age, female sex, higher education and income were 
more likely to use CAM (11).

St. John’s wort, known as Hypericum perforatum (HP), 
grows in every continent in the world, except Antarctica. In 
traditional Turkish medicine, it is used in treatment of  ulcers, 
diabetes mellitus, flu, digestive system diseases, jaundice, liver 
and gallbladder diseases (12). Previous studies have reported 
that various extracts of  HP or its active constituents had 
antidepressant (13), antiviral (14), antimicrobial (15, 16), anti-
inflammatory (17), gastroprotective (18), antifungal (19), 
apoptotic (20) and wound healing activities (21). HP contains 
hypericin, hyperforin, hyperoside, rutin, quercetin, isoquercitrin, 
naphthodiantrons, phloroglucinol, amentoflavone, biapigenin, 
caffeic acid, chlorogenic acid, procyanidins and kaempferol 
(22, 23).
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It has been reported that hyperforin inhibited the growth 
of  breast carcinoma (24). However, ethanol extract of  HP had 
no cytotoxic effect on human cervical adenocarcinoma (HeLa) 
cells (25). There are very few studies on the study of  the effect 
of  St. John’s Wort oil on cancer cells. Therefore, the purpose 
of  the present study is to investigate the antiproliferative effect 
of  HP oil on myeloma cells.

MATERIALS AND METHODS

Cell culture

Myeloma (F0 ATCC CRL-1646) cell line was cultured in 
Dulbecco’s Modified Eagle’s Medium (DMEM) containing 
10% FBS (Fetal bovine serum), 0.1% gentamicin, 1% sodium 
pyruvate and 2% L-glutamine in a cell incubator (Steri-Cycle 
i160, Thermo Scientific) at 37°C, in 5% CO2 and 95% relative 
humidity. Dimethyl sulfoxide (DMSO, less than 0.2%) was 
used to dissolve St. John’s Wort oil purchased from local 
market homogeneously in the medium. 

Determination of  non-toxic DMSO concentration

M T T ( 3 - [ 4 , 5 - d i m e t h y l t h i a z o l e - 2 - Y L ] 
-2,5-diphenyltetrazolium bromide)  assay was used to assess 
the effect of  these concentration of  DMSO on viability of  
myeloma cell line (26). DMSO was dissolved in DMEM 
medium and diluted in the medium to prepare appropriate 
concentrations (10%, 5%, 2%, 1%, 0.5%, 0.25%, 0.2% and 
0.1%). The cells were seeded at a density of  3x105 cells/mL and 
then incubated with different concentrations of  DMSO for 24 
hours. After incubation, MTT solution (5 mg/ml in PBS) was 
added to each well with a final amount of  0.5 mg/ml. The plate 
was incubated in 5% CO2 incubator for about 3 hours. Then, 
MTT solution was removed and 150 µl of  DMSO was added 
to each well to dissolve the purple formazan crystals. After 
formazan derivates was dissolved, absorbances were measured 
at 570 nm with a microplate spectrophotometer (Multiskan 
Go, Thermo Scientific).

Cell viability assay

St. John’s Wort oil (Hypericum perforatum) was purchased at 
a local market in Burdur province of  Turkey. MTT test was 
used to determine the effect of  the oil on viability of  myeloma 
cells (26). The cells were seeded in 96-well plates (3x105 cells/
mL) and cultured in 5% CO2 incubator at 37°C overnight. 
The oil was dissolved in DMSO at the concentration of  lower 
than 0.2%. The oil (500, 250, 125.5, 62.5, 31.25, 15.625 ppm 
in DMEM) was incubated for 24 hours. The medium only and 
0.1% Triton X-100 served as negative and positive controls, 
respectively. MTT was added to each well with a final amount 
of  0.5 mg/ml and incubated for about 3 hours in the incubator 
at 37ºC. Then, MTT solution was removed from the wells. 150 
µl of  DMSO was added to each well to dissolve the purple 
formazan crystals and the plate was kept on a horizontal 
shaker (Thermo scientific) for 30 minutes. Absorbances were 
measured at 570 nm with a microplate spectrophotometer 
(Multiskan Go, Thermo Scientific). 

Statistical analysis

Each concentration of  the oil and DMSO on viability of  
the cell was evaluated in triplicate.

RESULTS

We determined the non-toxic dose of  DMSO used to 
dissolve the oil on Myeloma cells. The results of  the study 
showed that DMSO had any toxic effects on the myeloma cells, 
with the final concentration of  DMSO of  0.2% and below 
(Figure 1). Determining the antiproliferative activity of  St. 
John’s Wort oil on myeloma, the amount of  DMSO remained 
below these percentages. The growth of  Myeloma cells was 
assessed by the MTT test. The results of  the test showed that 
the oil of  H. perforatum had not antiproliferative activity against 
Myeloma cells at concentrations of  500 to 15.625 ppm for 24 
hours.

DISCUSSION

Cancer is one of  the most common causes of  mortality in the 
world today (27). Although a large number of  drugs are used 
in the treatment of  the cancer, these drugs are not sufficient 
to completely control the cancer and show serious side effects 
that are unpredictable and linked to chemotherapeutic agents 
for patients (28-30). Exploring plant oils, extracts and active 
compounds having anticancer activities seems to be a vital 
strategy for the development of  new anticancer agents with 
different mode of  action or lower toxic effects. St. John’s Wort 
has been used widely in folk medicine to treat several disorders 
including depression (31), peptic ulcers (32), wound (33) for 
thousands of  years. Recently, it has gained a greater popularity 
as an anti-depressant for moderate depressive symptoms in 
humans (34). After the discovery of  these pharmacological 
activities, a large number of  studies have begun to investigate 
the effects of  various extracts and active components of  the 
plant (35-37). However, there are limited studies on apoptotic 
and anticancer effects of  its active ingredients and extracts of  
the plant (20, 38, 39). 

In a study, it has been reported that the water extract 
of  ethanolic dry extracts of  the John’s Wort exhibited 
antiproliferative effects on human cervix adenocarcinoma 
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Figure 1. Effects of  the oil of  H. perforatum on the proliferation of   
Myeloma cells.



(HeLa) cells at concentrations greater than 200 ppm (IC50) 
(25). It has been shown that the essential oil of  Hypericum 
hircinum had antiproliferative effect on human glioblastoma 
(T98G), human prostatic adenocarcinoma (PC3), human 
squamous carcinoma (A431) and mouse melanoma (B16-F1) 
cancer cell lines and the 50% inhibitory concentration (IC50) 
for these cell lines ranged from 63.7 to 117.2 ppm after 72 
h of  incubation (38). Our previous study has indicated 
the apoptotic activity of  ethanolic extract of  HP against 
Human breast cancer cells (MCF-7) (20). Another study has 
demonstrated that methanolic extract of  H. perforatum and 
its purified active component hypericin had high and weak 
inhibitory effect on growth of  human erythroleukemic cell 
line (K562), respectively (39). According to the MTT results 
in this study, treated concentrations of  the oil did not show 
any antiproliferative effects in myeloma cells at 24 hours in 
the applied concentrations of  commercial St. John’s Wort oil. 
Regarding the antiproliferative activities of  the St. John’s Wort, 
the findings of  the present study are not correlation with the 
findings of  most studies. Unlike other studies, the absence 
of  antiproliferative effect of  the oil on Myeloma cells at the 
treated concentrations may be due to the different cell line 
used and/or the low quality of  the purchased oil or the oil of  
this plant does not have any antiproliferative effect on the cells.

CONCLUSION

The oil of  H. perforatum did not exhibit antiproliferative 
activity against the Myeloma cells at 24 hours.
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