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Susceptibility of HeLa (Cancer-origin) Cells to a
Sub-fraction of Latex B-serum
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An increasing amount of cancer research is being directed towards the investigation of plant-
derived anticancer compounds, many of which have been used in traditional herbal treatments
for centuries. Extracts of Hevea brasiliensis, the natural rubber tree, had been demonstrated
previously to have anti-cancer properties. In the present study, latex fractions, namely B- and
C-sera were found to have anticancer properties in cell-based assay. Based on this result,
further screening was carried out using sub-fractions of latex B- and C-sera. This has led
to the findings that one of the B-serum sub-fractions, BHM, is highly selective in reducing
the growth of HeLa (cancer-origin) cells compared to that of Vero (non-cancer-origin) cells
in MTT cell-based assay. The outcome has also paved the way for further investigations to
elucidate the mechanisms of the BHM sub-fraction in reducing the growth of cancer-origin
cells, as well as to evaluate its potential role in cancer treatment.
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Hevea  brasiliensis, although primarily
cultivated for rubber elastomer contained
in its latex, is also known for other valuable
constituents. The latex itself contains proteins,
lipids, quebrachitol, ribonucleic acids and
organic salts in relatively small amounts,
consistent with its cytoplasmic nature'. While
some of the diverse inherent constituents of
Hevea have been acknowledged and further
developed, research on the therapeutic
potential of the plant however remained
scarcely explored. Hevea leaf hydroxynitrile
lyase, for example, has been employed to
synthesise active cyanohydrins for use as
pharmaceuticals®. Elsewhere, some of the
early work on antioxidants and lipids of

Hevea latex were rather aimed at improving
the properties of rubber -elastomer for
manufacturing”®,

Plants in general are invaluable sources
of therapeutics and new drugs; extensive
screenings of higher plants have led to the
discovery of many valuable drugs such as taxol®,
navelbine®, camptothecin® and vincristine®.
To date, a wide range of plants have undergone
biological evaluation for various therapeutic
properties, including anti-cancer properties
using in vitro and in vivo assays. Bioassay
methods for the screening and testing of
plant extracts have varied over the years.
In the earlier days, the in vivo testing
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against 3PS (P388) (methylcholanthrene-
induced) leukemia in mice was considered
the most satisfactory primary screen'®'.
More recently, apart from the in vitro
establishment of human tumour cell lines,
other simple prescreened methods have
gained prominence'?. Preliminary screening
of Hevea latex fractions (B- and C-sera) and
bark extract using potato tuber disc bioassay,
had indicated that latex B-serum could inhibit
growth of crown gall tumour (E. Sunderasan
and H.Y. Yeang, unpublished data).

In the present study, the anticancer proper-
ties of Hevea bark extract, latex B- and C-sera,
as well as their fractions were investigated
using cell-based assays. HeLa stable cell line
was employed as cancer-origin cell line, while
Vero cells were used as non-cancer-origin
control cell line, and also to rule out non-
specific cytotoxicity in the screening.

EXPERIMENTAL
Chemicals

All chemicals used in this study are of
analytical grade, and were purchased from
Sigma-Aldrich (St. Louis, MO, USA) unless
otherwise specified.

Preparation and Fractionation of Latex B-
and C-sera

Latex was collected from field-grown RRIM
600 trees at the Rubber Research Institute of
Malaysia 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 g at 4°C. The latex
separates into three distinct parts upon high-
speed centrifugation'®. C-serum refers to the
resulting clear aqueous phase in between the
upper rubber cream and the sediment at the
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bottom of the centrifuge tube comprising
mainly of vacuole-like organelle called
lutoids, this fraction was carefully collected
with a sterile Pasteur pipette.

Latex B-serum was prepared based on a
method previously described. Briefly, after
removal of the rubber cream and C-serum,
the sediment 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 lutoids. The fluid from the lutoids,
the B-serum was recovered by centrifugation
for subsequent use.

An aliquot of the B- and C-sera was
fractionated using Microcon Millipore
(Bedford, MA, USA) spin-cartridge filters
(100 kDa molecular weight cut-off) by
centrifugation at 10 000 g for 20 mins that
yielded a retentate and its corresponding
flow-through fraction. The B- and C-sera
retentate. and flow through fractions were
lyophilised.-and kept desiccated until further
analyses.

Preparation of Bark Extract

Bark extract was prepared essentially as
described “elsewhere®.  Briefly, the newly
excised bark slivers were collected after
tapping, rubber strings and the outer corky
layer were removed, and the inner soft bark
strips were used immediately for extraction.
The soft bark strips were pressed using
pinch rollers, and the collected fluid was
centrifuged at 15 000 g at 4°C for 15 mins to
obtain a clear dark brown supernatant (whole
bark extract). The whole bark extract was
lyophilised and kept desiccated until further
use.
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Preparation of Extract Working Solutions

Latex B- and C-sera sub-fractions with
components of >100 kDa (BHM and
CHM respectively) and sub-fractions with
components of <100 kDa (BLM and CLM
respectively) were reconstituted with 1 X
phosphate buffered saline (PBS). Serial
dilutions of each extract sub-fraction were
performed to prepare working concentrations
ranging from 0 — 10 ng/mL.

Cell Lines

Cell lines HeLa [American Type Culture
Collection (ATCC) with ATCC number
CCL-2; less than eight passages] and Vero
were cultured in Dulbecco’s Modified Eagle
Medium (DMEM) supplemented with
foetal calf serum (10% v/v), penicillin
(100 units/mL) and streptomycin (100 pg/
mL). Cultures were maintained at 37°C in a
water-saturated atmosphere containing 5%
CO,. HeLa cells were derived from cervical
cancer cells taken from Henrietta Lacks that
had been transformed by human papilloma
virus 18 (HPV18). Vero cells were derived
from kidney cells of the African green
monkey (Cercopithecus aethiops). Since the
cells are not of cancerous origin, they were
used to compare the effects of Hevea extracts
on the cells. Both HeLa and Vero cells are
epithelial cells thus they are comparable in
the study although they are of different
species origin.

Cell counts were performed using a
Neubauer haemocytometer under light
microscope and living cells were identified
by trypan blue staining. Approximately 12
X 10° cells were seeded in each well of a
96-well culture plate and were cultured
in DMEM under cell culture incubation
conditions for 16 hours prior to cell-based
assay.
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Measurement of Cell Growth Inhibition

The cytotoxic effect was measured using
standard 3-(4,5-dimethylthiazol-2-y1)2,5-diphenyl
tetrazolium bromide (MTT) assay after the
cells have been treated with latex sera sub-
fractions for various time periods (24, 48 and
72 hours); the assay was developed based on
the method described by Mossman'®.

Statistical Methods

The Microsoft Excel Spreadsheet pro-
gramme was used to store data obtained
from the MTT assay. The killing curves for
HeLa and Vero cells were constructed using
Microsoft Excel Chart Wizard programme.
The results were further analysed for statistical
significance using Statistical Package for
Social Statistics (SPSS) 15.0 program for
Windows, with the significance level set at
0.05.

RESULTS AND DISCUSSION

Initial cytotoxicity experiments showed that
latex B- and C-sera killed significantly more
HeLa (cancer-origin) cells than Vero (non-
cancer-origin) cells at the higher concentra-
tions i.e. 8 ng/mL and 10 ng/mL (Figure 1).
The killing of cancer cells, however, was not
evident at latex B- and C-sera concentrations
of less than 6 ng/mL. On the other hand,
Hevea bark extract did not exert significant
reduction of HeLa or Vero cells, except for the
initial drop in cell numbers due to the addition
of extract (which was observed in all cases).
These findings justified further evaluation of
the latex B- and C-sera in view of targeting
HeLa cells.

The spin cartridge filtered latex B-serum
sub-fractions, namely B-serum high molecular
weight (BHM), B-serum low molecular



(a) The response of HeLa and Vero
cells to treatment with bark extract.
The bark extract had a killing effect
on both cell lines, reducing their
cell number to 60 000-80 000 cells.

(b) The response of HeLa and Vero
cells to treatment with B-serum.
B-serum killed more HeLa cells
than Vero cells at concentrations
from 8-10 ng/mL; the cell number
differed as much as 70 000-80 000

cells.

(c) The response of HeLa and Vero
cells to treatment with C-serum.
C-serum killed more HeLa cells
than Vero cells with cell number
difference of 70 000-80 000 cells.
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Figure 1. Living cell count of cancer-origin (HeLa) and non-cancer-origin (Vero) cells after treatment with
various concentrations of (a) bark extract, (b) B-serum and (c) C-serum for 48 hours.
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weight (BLM); and the spin-cartridge sub-
fractions of latex C-serum, namely C-serum
high molecular weight (CHM) and C-serum
low molecular weight (CLM) were used to test
for the viability of HeLa and Vero cells in the
MTT assay. Both HeLa and Vero cells possess
“proliferative” properties. Thus, a selective
“anti-proliferation” effect on HeLa cells
would reflect on the “anti-cancer” property of
the latex sera sub-fraction(s). The viability of
both HeLa cells and Vero cells was assessed
after treatment with sub-fractions BHM,
BLM, CHM and CLM at concentrations of
0, 2, 4, 6, 8 and 10 ng/mL for the time
periods of 24, 48 and 72 hours. Among the
three time points where the effects of the
sub-fractions on cells were assessed, the
cell killing effect could be best observed
at 72 hours after the addition of sub-fractions
BHM and BLM to the cell culture (Figure 2).
Thus, further discussion would refer to the
results obtained at this time point. Although
C-serum appeared promising in the initial
cytotoxicity experiment, the killing effects
of CHM and CLM were non-discriminative
between HeLa cells and Vero cells at each
concentration and time point tested (data not
shown).

The MTT assay revealed that BHM exerted
a more pronounced killing effect on HeLa
cells compared to Vero cells after 72 hours
exposure. A significant anti-proliferation
effect in HeLa cells was achieved with
BHM at a low concentration (2 ng/mL). In
addition, a similar number of HeLa cells
were killed by the sub-fraction at low
(2 ng/mL) as well as at high concentration
(10 ng/mL). The difference in the percentage
of cells killed in the presence of the sub-
fraction remained at about 10% within the
studied concentration range. This represented
a therapeutic index of BHM (calculated
as [% of cancer-origin cells killed] / [% of
non-cancer-origin cells killed], at a specific
concentration of latex serum and at a specific
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point of time) of about 2.4 (Table 1), indicating
a high specificity to HeLa cells.

While BHM showed anti-proliferative
activity specific to HeLa cells, BLM on the
other hand showed a non distinctive anti-
proliferative pattern towards HeLa as well
as Vero cells (Figure 2). The latter sub-
fraction killed both test cells at concentrations
ranging from 2 — 10 ng/mL; the number
of viable cells for both cell lines fell 10%.
This trend followed quite closely to that of
BHM on HeLa cells but showing an anti-
proliferation effect independent of cell types.
Interestingly, the reduction of viable cells
by the sub-fractions remained at 10% for all
concentrations tested.

In summary, the latex BHM sub-fraction
showed specificity in killing HeLa (cancer-
origin) cells while the latex BLM sub-fraction
showed a non-distinctive killing pattern. To
the best of our knowledge this is the first
report on anti-cancer properties of a latex sera
sub-fraction. Thus, further studies should be
conducted to elucidate these observations and
to narrow down on its active component(s);
the increasing concentration of active
component(s) in subsequent fractions would
result in a higher therapeutic index. In addi-
tion, tests of the subsequent BHM fraction(s)
using specific human cancer cell lines would
help to identify the effective target cells, and
ultimately identifying the active component(s)
that confer anti-cancer properties would be
possible.
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Figure 2 (a). Viability of cells 72 hours post-treatment with BHM, measured using MTT assay. At 2 ng/mL,
the viability of HeLa cells (88.93%) was reduced 7.43% compared to Vero cells (96.36%,). At 4 ng/mL, the
viability of HeLa cells (88.2%) was reduced 11% compared to Vero cells (99.19%). At concentration 6, 8
and 10 ng/mL, the viability of HeLa cells was reduced by 5.86%, 9% and 8.82% respectively, compared
to only a marginal decrease in the viability of Vero cells. At 10 ng/mL concentration, the viability of HeLa
cells was affected the most i.e. 12.86%, while the viability of Vero cells decreased only 4.04%.
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Figure 2 (b). Viability of cells 72 hours post-treatment with BLM, measured using MTT assay.

The anti-proliferation property of BLM increased with concentration but no significant difference
in the survival number of HeLa or Vero cells.
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TABLE 1. RESULTS OF MTT ASSAY OBTAINED 72 HOURS AFTER TREATMENT OF
HELA AND VERO CELLS WITH VARIOUS CONCENTRATIONS OF BHM (UPPER PANEL)

AND BLM (LOWER PANEL).

End point | Concentration 0 2 4 6 8 10

(72 hrs) of BHM (ng/mL)

HeLa Replicate 1 0.1400 0.1140  0.1150 0.1280  0.1100  0.1080
Replicate 2 0.1320  0.1240  0.1270  0.1290  0.1210  0.1210
Replicate 3 0.1330  0.1200  0.1200  0.1210  0.1320  0.1280
Replicate 4 0.1460  0.1320  0.1240  0.1440  0.1350  0.1230
Average 0.1378  0.1225  0.1215  0.1305  0.1245  0.1200
% living cells 100.00  88.93 88.20 94.74 90.40 87.14
Std Dev. 0.0066  0.0075  0.0052  0.0097  0.0114  0.0085
Std Err. 0.0033  0.0038  0.0026  0.0048  0.0057  0.0043

Vero Replicate 1 0.1310  0.1370  0.1250  0.1260  0.1330  0.1100
Replicate 2 0.1270  0.1170  0.1210  0.1200  0.1190  0.1220
Replicate 3 0.1250  0.1100  0.1230  0.1280  0.1210  0.1190
Replicate 4 0.1120  0.1130  0.1220  0.1240  0.1190  0.1240
Average 0.1238  0.1193  0.1228  0.1245  0.1230  0.1188
% living cells 100.00  96.36 99.19 100.60 99.39 95.96
Std Dev. 0.0082  0.0122  0.0017  0.0034  0.0067  0.0062
Std Err. 0.0041  0.0061  0.0009 0.0017  0.0034  0.0031

End point | Concentration 0 2 4 6 8 10

(72 hrs) of BLM (ng/mL)

HeLa Replicate 1 0.1300  0.0980  0.1100  0.1100  0.1080  0.0980
Replicate 2 0.1080  0.1170  0.1310  0.1200  0.1090  0.1180
Replicate 3 0.1230  0.1130  0.1210  0.1210  0.1090  0.1130
Replicate 4 0.1340  0.1250  0.1220  0.1200  0.1180  0.1260
Average 0.1238  0.1133  0.1210 0.1178  0.1110  0.1138
% living cells 100.00  91.52 97.78 95.15 89.70 91.92
Std Dev. 0.0114 0.0113  0.0086  0.0052  0.0047  0.0118
Std Err. 0.0057  0.0057  0.0043  0.0026  0.0023  0.0059

Vero Replicate 1 0.1280  0.1220  0.1190  0.1220  0.1150  0.1200
Replicate 2 0.1270  0.1190  0.1160  0.1200  0.1150  0.1150
Replicate 3 0.1310  0.1150  0.1200  0.1200  0.1040  0.1070
Replicate 4 0.1260  0.1250  0.1130  0.1110  0.1130  0.1060
Average 0.1280  0.1203  0.1170  0.1183  0.1118  0.1120
% living cells 100.00  93.95 91.40 92.38 87.30 87.50
Std Dev. 0.0022  0.0043  0.0032  0.0049  0.0053  0.0067
Std Err. 0.0011  0.0021  0.0016  0.0025  0.0026  0.0033
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