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Susceptibility of Human B Lymphocyte Cell Lines to
Dialysed Latex B- and C-sera Fractions

K.L.LAM™, K.L. YANG™", Y.L. CHAI*, TW. CHOW", M.T. ONG*# AND E. SUNDERASAN"***

Hevea brasiliensis latex sera are being investigated for anticancer property. In the present cell-
based assay, whole latex B- and C-sera were shown to be largely ineffective against human B
lymphocytes, of both cancer origin (BDCM) and non-cancer origin (Bristol 8); albeit slight
dip in cell viability were discerned at high concentrations (>100 ug/mL) of whole C-serum,
and (>200 ug/mL) of whole B-serum. Interestingly, the antiproliferative activity improved in
the retentate of dialysed C-serum, the increment however was more prominent in the dialysed
C-serum precipitate (DCP) compared to the dialysed C-serum supernatant (DCS). DCP also
showed a marginally higher specificity against BDCM (LCs, = 55.95 ug/mL) compared to
Bristol 8 (LCs, = 75.62 ug/mL). However in the treatments with the retentate of dialysed
B-serum, both BDCM and Bristol § cells remained unaffected.
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Natural rubber latex, a milky white sticky
emulsion (cytoplasm) that exudes upon
wounding of articulated laticiferous canals
in the soft bark of Hevea brasiliensis tree, is
harvested primarily for its rubber elastomer.
Rubber particles that contain the elastomer
make up to about 30% w/v of fresh latex, while
the vast majority of non rubber constituents
are either dispersed or dissolved in the latex
serum. In the processing of rubber, most non
rubber constituents of the latex serum are
discarded in the effluent'?,

Research on bioactive compounds of
H. brasiliensis tree is actively being pursued
by many’°. Since the natural rubber tree

can be exploited for at least 20 years, it
is an ideal plant factory for recombinant
protein and metabolite production. To date,
a number of these compounds have been
shown to be promising pharmaceuticals and
nutraceuticals”'’. A fraction of latex B-serum
has been reported positive for antiproliferative
activity against cervical cancer cell line -
HeLa cells''. More recently, fractionated
latex B- and C- sera also tested positive for
antiproliferative activity against a selection of
cancer cell lines'>",

The present study is aimed to assess the
anticancer properties of latex B-serum,
C-serum and their dialysed retentates against
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two human B Ilymphocyte cell lines i.e.
BDCM of cancer-origin and Bristol-8 of non-
cancer-origin, using cell-based cytotoxicity
assay. B lymphocyte is a specific subtype of
white blood cells that are involved in
lymphocytic leukaemia, a common type of
blood cancer'*".

EXPERIMENTAL

Preparation of Latex B-serum, C-serum
and its Subfractions

Latex was collected from RRIM 600 trees
at the RRIM Research Station, Sungai Buloh.
To prepare latex B-serum and C-serum,
fresh latex collected in chilled flasks was
fractionated by centrifugation at 44,000 X g
at 4°C. The latex separates into three distinct
parts upon high-speed centrifugation'®. The
upper layer consisting of creamed rubber
particles, was carefully removed to gain
access to the clear aqueous phase below
(whole C-serum), according to a method
previously described'”. The whole C-serum
(WC) was then lyophilised for subsequent use.
Lyophilised powder of WC was reconstituted
with 1x phosphate buffered saline (PBS,
Amresco, Ohio, USA). Serial dilutions of the
serum were performed to prepare the working
concentrations.

Latex B-serum was prepared based on
a method previously described™. Briefly,
after removal of the rubber cream and whole
C-serum, the sediment (lutoids) at the bottom
of the centrifuge tube was collected and
resuspended in 0.4 M mannitol to aid the
removal of remnant C-serum while retaining
the lutoids intact. The cleansed bottom fraction
was recovered after another centrifugation and
subjected to alternate freezing and thawing
(four times) to rupture the Iutoids. The
fluid from the lutoids, the whole B-serum
(WB) was recovered by centrifugation and

188

lyophilised for subsequent use. Lyophilised
powder of WB was reconstituted with 1x PBS.
Serial dilutions of the serum were performed
to prepare the working concentrations similar
to WC.

Fractions of WB and WC were prepared by
dialysis using SnakeSkin™ (Pierce, IL, USA)
tubing with molecular weight cut-off 3000
Da, against distilled water for 48 h at about
5°C. A whitish precipitate was recovered by
centrifugation at 20,000 X g for 30 min; the
precipitate of dialysed B- and C- sera (DBP
and DCP) and the supernatant of dialysed
B- and C- sera (DBS and DCS) were then
lyophilised and kept desiccated until further
use.

Cell Culture

Human B lymphocyte, Bristol-8 (ECACC
85011436) is an HLA-A2 positive B
lymphoblastoid, non-cancer-origin cell line
purchased from the European Collection of
Cell Cultures (Salisbury, Wiltshire, UK). The
acute'myelogenous leukemia (AML) cell line
BDCM (CRL-2740™), was purchased from
the American Type Culture Collection (ATCC,
Rockville, MD, USA). These cell lines were
cultured in Roswell Park Memorial Institute
(RPMI)-1640 medium (Gibco®™ Invitrogen)
supplementedwith foetal calfserum (10% v/v),
penicillin (100 units/mL), streptomycin (100
pg/mL) and amphotericin B (0.025 pg/mL)
(Gibco®™ Invitrogen). Cultures were maintained
at 37°C in a water-saturated atmosphere
containing 5% CO,. Cell counts were
performed using a Neubauer haemocytometer
under light microscope and living cells were
identified by Trypan blue (Gibco® Invitrogen)
staining method. Approximately 5000 cells
were seeded in each well of a 96-well culture
plate and were starved in RPMI-1640 medium
under cell culture incubation conditions for
48 h prior to cell-based assay.
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Measurement of Cell Growth Inhibition

The cytotoxic effect was measured using
standard CellTiter 96® AQueous One Solution
Cell Proliferation Assay (MTS) (Promega
Corporation, Madison, USA) after the cells
have been treated with respective latex sera
or subfractions at various serial diluted
concentrations for different time periods
(24, 48 and 72 h), the assay was developed
according to the method suggested by the
manufacturer. The absorbance at 490 nm was
read on a spectrophotometric plate reader
(Multiskan ~ spectrum, Thermo Electron
Co., Waltham, Massachusetts, USA). The
proportion of surviving cells was calculated as
[(OD of drug-treated sample — OD of blank)
/ (OD of control — OD of blank)] X 100%.
Dose-response curves were constructed using
Probit analysis" to obtain the LCj, values. All
experimental data were derived from at least
three independent experiments.

Statistical Analysis

Data are presented as mean + S.E.M.
of triplicate determinations except when
results of plots are shown, in which case a
representative experiment is depicted in each
figure.

RESULTS AND DISCUSSION

The preliminary cytotoxicity results showed
that the BDCM cells (cancer-origin) were
susceptible to whole C-serum (WC) and not
to whole B-serum (WB) within the tested
concentration range (0 — 200 pg/mL). BDCM
cells were not affected by the WC treatment at
24 and 48 post treatment hours (not shown),
but cell viability decreased to 70% at 100 pg/
mL of WC 72 hours post treatment (Figure 1).

Further treatment with the dialysed
B-serum supernatant (DBS) resulted in a 20%
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drop in viability of BDCM cells and Bristol-8
cells (non-cancer-origin cell line) at 72 h post
treatment (Figure 2). The decrease was only
apparent at the highest concentration of DBS
(200 pg/mL); and the LC;, calculated was too
high (>30 pg/mL) to be considered for further
level of cytotoxicity test (data not shown).
According to the American National Cancer
Institute (NCI), the effective concentration of
cytotoxic activity for crude extracts is LCsy<
30 pg/mL**?'. The cell viability of BDCM
and Bristol-8 also remained largely unaffected
when treated with the dialysed B-serum
precipitate (DBP).

The retentate of dialysed latex C-serum
i.e. dialysed C-serum precipitate (DCP) and
dialysed C-serum supernatant (DCS) were
generally more promising against the tested
cell lines in cytotoxicity tests compared to DBS
and DBP. DCP particularly showed a higher
potency towards the human B lymphoblast
cell lines (Figure 3). Cell viability dropped
to about 50% when BDCM cells and Bristol-
8 cells were treated with DCP at 100 pg/mL
for 72 hours. Although a slight preference
against BDCM was discerned, the results
revealed no significant difference between
the two lymphocyte cell lines. The LC;, value
calculated using Probit analysis was 55.95 pg/
mL and 75.62 pg/mL for BDCM and Bristol-
8 cells respectively (Table 1). A similar result
was observed with the tests performed with
DCS but the killing effects were rather weak
compared to DCP. Taken together, the results
of DCP and DCS treatments suggest that the
active component(s) would have been rendered
inactive by inherent inhibitor(s) in WC. Devoid
of inhibitor(s), the active constituent(s) in the
dialysed C-serum retentate, DCP in particular
exhibited antiproliferation activity against the
B lymphocyte cells.

The lack of specificity in the killing of
BDCM and Bristol-8 B lymphocytes suggests
that DCP might affect a similar cell signalling



A 120.0% ~

100.0% -

80.0%

60.0% |

40.0% -

20.0% -

0.0% |

B 160.0% -~
140.0%
120.0% -
100.0% -

80.0%

60.0% r
40.0% r
20.0% r
0.0% |
\6& Q\@ Q'\&%Q\@) R @) @) Q}@)

N4
o Q Y
NN NG qjy @ \QQ \(,9 '\96

‘?o
N N
Q 5‘0

44— Bristol 8 cells = 4= - BDCM cells

Figure 1. Measurement of cell viability of Bristol-8 and BDCM at post 72 hour treatment with
whole latex sera, WC (4) and WB (B).
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Figure 2. Measurement of cell viability of Bristol-8 and BDCM at 72 hour post-treatment with dialysed
B-serum sub-fractions, DBS (4) and DBP (B) at concentrations ranging from 0-200 pug/mL.
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Figure 3. Measurement of cell viability of Bristol-8 and BDCM at 72 hour post-treatment with dialysed
C-serum sub-fractions, DCS (4) and DCP (B) at concentrations ranging from 0-100 pg/mL.
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TABLE 1. PROBIT ANALYSIS RESULTS SHOWING THE LDs, AT VARIOUS POST-TREATMENT
TIME POINTS WITH WC, DCS AND DCP FOR BRISTOL-8 AND BDCM CELLS, WITH 95%

CONFIDENCE LEVEL.
Fractions WC DCP DCS
Hours 48 72 48 72 48 72
LCs, (ug/mL) Bristol 8  360327.21 22 772.00 3211.92 75.62 N/A 431493
BDCM 2998 701.04 371.86 15169 166.24 55.95 N/A  1854.56

N/A denotes the value was too high and therefore not included.

pathway leading to cell death in both cell
lines. Previous reports had indicated that
BDCM and Bristol 8 B lymphocyte cells
contain human class [ histocompatibility
antigen, which is a prerequisite for tumour cell
recognition by autologous T-lymphocytes™?.
This mode of recognition might lead to the
introduction of the active compound(s) in
DCP into the lymphocyte cells and trigger to
undergo self-destruction. This explains the
arguably non-specific cell death observed in
both the cancer-origin (BDCM) and the non-
cancer-origin (Bristol-8) cells. If proven, DCP
could be employed as a secondary therapy in
HLA-A2-restricted cytotoxic T-cell treatment,
such as in ovarian cancer, as these cells are
known to contain naturally-occurring peptides
associated with HLA-A2*.

At lower concentrations of B-serum
and its subfractions, DBS and DBP, cell
viability seemed to be increased (Figure
1(B) and Figure 2). This might be due to
the growth promoting compounds found in
these fractions and their effects were strong
enough to override the effects exerted by
antiproliferation compounds. This may suggest
that further fractionation is needed to separate
the growth promoting compounds from the
antiproliferation compounds and thus these
latter could be isolated and identified. The
antiproliferation effects observed at higher
concentrations of these fractions suggest that
the potency of antiproliferation compounds
in the fractions was higher compared to that
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of growth promoting compounds. This was
translated into the observation whereby the
antiproliferation effect increased with the
concentration of latex fractions to overcome
the growth promoting effects although the
ratio of growth promoting to antiproliferation
compounds remained unchanged.

In conclusion, dialysis induced precipitation
of the latex whole C-serum (WC) improved
the potency against human B lymphocytes,
with LCy, = 55.95 pg/mL and LCi,
75.62 pg/mL for BDCM and Bristol-8 cells
respectively. Further subfractionation of DCP
might result in a lower LCs, value. Although
the current LC, value for DCP is higher than
that recommended by the American NCI (30
pug/mL), it has become an additional property
of DCP to be potentially used as a cancer
therapy adjuvant as this fraction had been
proven to be active in other cancer cell lines
too (unpublished data).

ACKNOWLEDGEMENTS

This work was supported by the Malaysian
Rubber Board and Universiti Sains Malaysia
(USM Incentive Grant 1001/CIPPM/822111).
K.L. Lam and K.L. Yang are recipients of
the Fellowship and Postgraduate Research
University Research Grant (grantnumber 1001/
CIPPM/843075 and 1001/CDADAH/843073
for Lam and Yang respectively) from Universiti
Sains Malaysia. T.W. Chow is recipient of the



Journal of Rubber Research, Volume 15(3), 2012

Fellowship from Universiti Sains Malaysia
and Y.L. Chai is recipient of “MyBrain 15
Scholarship from the Ministry of Higher
Education (MOHE), Malaysia.

Date of receipt: November 2011
Date of acceptance: April 2012

REFERENCES

1. KEKWICK, R. (2001) Latex and Laticifers.
Encyclopedia of Life Sciences. Nature
Publishing Group. pp. 1-6.

2. JOHNSON, PS. (2001) Rubber Processing:
An Introduction. Munich: Hanser Verlag.

3. OMO-IKERODAH, E.E.,OMOKHAFE,K.O.,
AKPOBOME, FA. AND MOKWUNYE,
M.U. (2009) An Overview of the Potentials
of Natural Rubber (Hevea brasiliensis)
Engineering for the Production of
Valuable Proteins. African J. Biotech., 8,
7303-7307.

4. SUNDERASAN, E., LING, S.K., ARIF SAM
AND YEANG, H.Y. (2007) Deciphering
Rubber Particle Destabilisation by Hevea
Bark Extract. J Rubb. Res., 10, 97—
106.

5. DARULIZA, KM.A., LAM, K.L., YANG,
K.L., PRISCILLA, J.T., SUNDERASAN,
E. AND ONG, M.T. (2011) Anti-fungal
Effect of Hevea brasiliensis Latex C-serum
on Aspergillus niger. Eur. Rev. Med.
Pharmacol. Sci., 15, 1027-1033.

6. DARULIZA, K.M.A,, YANG, K.L., LAM,
K.L., PRISCILLA, J.T., SUNDERASAN,
E. AND ONG, M.T. (2011) Anti-Candida
albicans Activity and Brine Shrimp
Lethality Test of Hevea brasiliensis Latex
B-serum. Eur. Rev. Med. Pharmacol. Sci.,
15, 1163-1171.

7. DUNPHY, P, WHITTLE, K.J.,
PENNOCK, JLFE. AND MORTON, R.A.
(1965) Identification and Estimation of

194

10.

11.

12.

13.

14.

15.

16.

Tocotrienols in Hevea Latex. Nature, 207,
521-522.

. EFFENBERGER, F, FORSTER, S. AND

WAJANT, H. (2000) Hydroxynitrile
Lyases in Stereoselective Catalysis.
Curr. Opin. Biotech., 11, 532-539.

WAJANT, E. AND FOSTER, S. (1996)
Purification and Characterisation of
Hydroxyl Nitrile Lyase from Hevea
brasiliensis. Plant Science, 115, 25-31.

CHOW, C.K. AND DRAPPER, H.H. (1970)
Isolation of Gamma-tocotrienol Dimers from
Hevea Latex. Biochemistry, 9, 445-450.

ONG, M.T,, YANG, K.L., LAM, K.L., ONG,
G.A. AND SUNDERASAN, E. (2009)
Susceptibility of HeLa (Cancer-origin)
cells to a sub-fraction of Latex B serum. J.
Rubb. Res., 12, 117-124.

YANG, K.L., LAM, K.L., MANSOR, S.M.,
TEOH, S.G., SUNDERASAN, E. AND
ONG, M.T. (2012) Anti-proliferation
Effect of Hevea brasiliensis latex B-serum
on Human Breast Epithelial Cells. Pakistan
J. Pharm. Sci., 25, 645-650.

LAM, K.L., YANG, K.L., SUNDERASAN,
E. AND ONG, M.T. (2012) Latex C-serum
from Hevea brasiliensis induces non-
apoptotic cell death in hepatocellular
carcinoma cell line (HepG2). Cell
Proliferation, in press.

LEUKEMIA FACTS & STATISTICS. The
Leukemia & Lymphoma Society. Retrieved
2011-08-25.

MATHERS, C.D.,, BOSCHI-PINTO, C.,
LOPEZ, A.D. AND MURRAY, C.JL.
(2001) Cancer Incidence, Mortality and
Survival by Site for 14 Regions of the
World. Global Programme on Evidence
for Health Policy Discussion Paper No. 13
(World Health Organization).

MOIR, G.EJ. (1959) Ultracentrifugation and
Staining of Hevea Latex. Nature, 184,
1626.



K.L. Lam et al.: Susceptibility of Human B Lymphocyte Cell Lines

17.

18.

19.

20.

21.

YEANG, H.Y. (1988) Synergism between
B-serum and Bark Sap in the Destabilisation
of High Density Rubber Particles in
Hevea Latex. J. nat. Rubb. Res., 49, 273—
283.

HSIA, R.C.H. (1958) Oxygen Absorption
by Hevea brasiliensis Latex. Trans. Instn.
Rubb. Ind., 34, 267-290.

FINNEY, DJ. (1962) Probit
University Press, Cambridge.

analysis.

SUFFNESS, M. AND PEZZUTO, J.M. (1990).
Assays Related to Cancer Drug Discovery.
In Methods in Plant Biochemistry: Assays
for Bioactivity. (Ed. Hostettmenn K.)
London: Academic Press 6, 71-133.

MOTHANA, R.A., LINDEQUISTM U,
GRUENERT, R. AND BEDNARSKI, P.J.
(2009) Studies of the In Vitro Anticancer,
Antimicrobial and Antioxidant Potentials
of Selected Yemeni Medicinal Plants from
the Island Soqotra. BMC Complement
Altern. Med., 9, 7.

195

22. KHARBANDA, S., SALTER, R.D., DONG,

X., TUMA-WARRINO, R.J. AND
STEINMAN, R.A. (2002). BDCM:
A Novel B-cell Line with Genetic and
Functional Similarity to Dendritic Cells.
Br. J. Haematol., 119, 819-825.

23. PANDOLFI, E, BOYLE, L.A., TRENTIN,

L., KURNICK, JT., ISSELBACHER,
K.J. AND GATTONI-CELLI, S. (1991)
Expression of HLA-A2 Antigen in Human
Melanoma Cell Lines and its Role in T-Cell
Recognition. Cancer Research, 51, 3164—
3170.

24. RAMAKRISHNA, V, ROSS, M.M., PETERS-

SON, M., GATLIN, C.C, LYONS,
C.E., MILLER, CL. MYERS, H.E,
MCDANIEL, M., KARNS, LR,
KIESSLING, R., PARMIANI, G. AND
FLYER, D.C. (2003). Naturally Occurring
Peptides Associated with HLA-A2 in
Ovarian Cancer Cell Lines Identified by
Mass Spectrometry are Targets of HLA-
A2-restricted Cytotoxic T Cells. Int.
Immunol., 15, 751-763.



