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Some of the wealthiest countries worldwide have spent bil-
lions United States dollar (USD) on innovation and research.
Countries such as the United States of America (USA),
China, Japan, Germany and South Korea head the list with
expenditure of between 50 and 410 billion USD (up to 3 per
cent of gross domestic product, GDP) in 2011 (1–3).
CARICOM, in comparison, spends approximately 0.13 per
cent of its budget on science, technology and innovation (4).
Developing countries are now placing greater emphasis on
using research and innovation as a tool to drive economic
growth. Despite the contraction of the global economy over
the past few years, CARICOM governments need to maintain
investment in their science base in order to secure economic
prosperity.

Cancer is a leading cause of death worldwide, with
prostate cancer being the sixth leading cause of death in men
and breast cancer the primary cause of cancer deaths among
women (5–8). With the current growth in the elderly popu-
lation, an increase in cancer diagnoses and associated health
expenditure can be anticipated. Expensive therapies and tech-
nologies have become the standard of care for cancer
patients, which have raised concerns that the costs associated
with cancer treatment could begin to outpace healthcare in-
flation. There is therefore need for the development of more
cost-effective treatment strategies. Medicinal plants remain
a major source for the discovery and development of novel
anti-cancer drugs (9). Some Jamaican plants which have de-
monstrated bioactivity against cancerous cells include
Catharanthus roseus (10), commonly known as periwinkle
and from which the chemotherapeutic drugs vincristine and
vinblastine were developed, Petiveria alliacea (11, 12), com-
monly known as guinea hen weed and Cannabis sativa (13).
Recent and novel work undertaken by Lowe et al, and pub-
lished in this issue, describes the efficacy of an endemic
plant, Tillandsia recurvata (ball moss), in fighting cancers of
different histogenic origins (14). Their timely work along
with work being undertaken by other scientists/investigators
may serve as the force necessary to push the government and
the private sector to invest more in the research activities
being pursued by scientific researchers.

Lowe et al investigated the in vitro and in vivo anti-
cancer effects of the Jamaican ball moss [T recurvata] (14).
This plant can be found throughout the island growing on
trees and power lines. Natives of countries such as Brazil,
Bolivia, Mexico and the USA have used the plant in folk
medicine for the treatment of hypoglycaemia, rheumatoid
arthritis, liver infections and cancer; however, there are no
reports of its use in Jamaica. The bioactivity of ball moss can
possibly be attributed to the presence of phytochemicals such
as cycloartane triterpenoids, pentacyclic triterpenes, sterols,
and flavonoids, which are naturally occurring compounds in
plants. Lowe et al describe the in vitro activity of a crude
methanolic extract of the T recurvata on the proliferation of
five different cancer cell lines namely, prostate cancer–PC-3,
breast cancer, Kaposi sarcoma, B-16 melanoma and a B-cell
lymphoma from a transgenic mouse strain. The extract was
also evaluated in vivo in tumour-bearing mice. The cell lines
tested in the study represent some of the more commonly
diagnosed cancers worldwide.

The PC-3 prostate cancer cell line is human in origin
and useful in assessing the response of prostate cancer cells
to chemotherapeutic agents. They are highly metastatic com-
pared to other prostate cancer cell lines and mimic, to a
certain extent, human disease progression as it is androgen
insensitive, a feature possessed by metastatic human prostate
cancer. Kaposi sarcoma is a tumour caused by the human
herpes virus 8, also called the Kaposi sarcoma-associated
herpes virus and occurs more often in men than in women.
HIV infection is known to be a major risk factor for its
development (15, 16). The B-16 melanoma cell line is a type
of murine skin cancer cell line that is very popular because of
the ease with which it can be implanted in the skin and
visually monitored. In vivo melanoma models created from
this cell line have great similarity to clinical metastasis and
are therefore important in oncology research. B-cell lym-
phoma is a cancer of the lymphatic system. They are found
more frequently in older adults and in immunocompromised
individuals (such as those with AIDS).

Results from the study revealed that the Jamaican ball
moss was active against all the cell lines tested in vitro and
Kaposi sarcoma in vivo. The breast cancer cell line showed
the most sensitivity while the Kaposi sarcoma cell line
showed the least sensitivity in vitro. Despite having the least
sensitivity in vitro, however, Kaposi sarcoma cell line-
induced tumours had regressed or dried up after fifteen days
of treatment. The apparent mechanism of action of the crude
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extract involves the induction of apoptosis in cancer cells.
The crude extract also proved to be safe for use as the maxi-
mum tolerable dose was significantly higher than the effec-
tive dosage used in the study (14).

The research describes the Jamaican ball moss as a re-
servoir of unique bioactive compounds possessing potent
anti-cancer activity against some major types of cancer
through the induction of apoptosis. This research puts us a
step closer toward creating a pharmaceutical product from an
endemic plant and can help to promote the establishment of
pharmaceutical companies centred on the creation of pro-
ducts from Jamaican plants. This will also serve as a
stimulus for other researchers to move in a similar direction.

REFERENCES
1. OECD iLibrary. Gross domestic expenditure on R&D: as a percentage

of GDP. Science and Technology: key tables from OECD, No. 1
[Internet]. 2013 May 27 [cited 2013 Jul 14]. Available from:
http://www.oecd-ilibrary.org/science-and-technology/gross-domestic-
expenditure-on-r-d_2075843x-table1

2. Eurostat European Commission. Europe in figures: Eurostat yearbook
2012. Belgium: Publications Office of the European Union; 2012.

3. The World Bank. Data: research and development expenditure (% of
GDP) [Internet]. 2013 [cited 2013 Jul 14]. Available from: http://data.
worldbank.org/indicator/GB.XPD.RSDV.GD.ZS

4. The Gleaner. Invest more in research and development – scientists.
Jamaica Gleaner. 2012 Jul 27 [cited 2013 Jul 14] Available from: http://
jamaica-gleaner.com/gleaner/20120727/news/news6.html

5. American Cancer Society. Global cancer facts and figures 2007
[Internet]. Atlanta, Georgia:American Cancer Society; 2007 [cited 2013

Jul 12]. Available from: http://www.cancer.org/acs/groups/content/
@nho/documents/document/globalfactsandfigures2007rev2p.pdf

6. World Health Organization. Cancer [Internet]. Geneva: World Health
Organization; 2006 [cited 2013 Jul 12]. Available from: http://www.
who.int/mediacentre/factsheets/fs297/en/

7. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global
cancer statistics. CA Cancer J Clin 2011; 61: 69–90.

8. Tirona MT, Sehgal R, Ballester O. Prevention of breast cancer (part I):
epidemiology, risk factors, and risk assessment tools. Cancer Invest
2010; 28: 743–50.

9. Eman AA. Initiation of pharmaceutical factories depending on more
application of biotechnology on some medicinal plants review article
(in vitro production of some antioxidant, analgesic, antibacterial,
antidiabetic agents). Res J Recent Sci 2012; 1 (ISC-2011): 398–404.

10. Lowe HI, Watson CT, Badal S, Ateh EN, Toyang NJ, Bryant J. Anti-
angiogenic properties of the Jamaican ball moss (Tillandsia recurvata
L). Int Res J Biol Sci 2012; 1: 73–6.

11. Williams LAD, Rosner H, Levy HG, Barton EN. A critical review of
the therapeutic potential of dibenzyl trisulphide isolated from Petiveria
alliacea L (guinea hen weed, anamu). West Indian Med J 2007; 56: 17–
21.

12. Williams LAD, Rosner H, Moller W, Kraus W. Anti-proliferation/
cytotoxic action of dibenzyl trisulphide, a secondary metabolite of
Petiveria alliacea. Jam J Sci Tech 2004; 15: 54–60.

13. Mitchell S, Ahmad M. A review of medicinal plant research at the
University of the West Indies, Jamaica. West Indian Med J 2006; 55:
243–69.

14. Lowe HIC, Toyang NJ, Bryant J. In vitro and in vivo anti-cancer effects
of Tillandsia recurvata (ball moss) from Jamaica. West Indian Med J
2013; 62: 177–80.

15. Ziegler JL. Pathogenesis of AIDS-associated Kaposi’s sarcoma.
Lymphology 1988; 21: 15–18.

16. Ganem D. Viruses, cytokines and Kaposi’s sarcoma. Curr Biol 1994; 5:
469.

Possible Economic Gains from Cancer Research


