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SUMMARY

Celt monolayers grown in polystyrene culture plates and in glass tubes
are routinely used in virology laboratorise around the world for virus isola-
tion and identification.

Monolayers of different types of cells grown in polystyrene culture plates
were found to show a strange cytotoxicity when inoculated with stool samples
rrom healthy children from Bangladesh. When inoculated with 0.2 ml of a
.10% stool sample 100% (80/80) of the cell monolayers eShblished in polystyrene
plates showod cytopathy by 4 days and 60% (48/80) within first 2 hours
of sample inoculation. [n contrast only 4~~ (4/90) of samples inoculated
in the same type of cellt monolayers but establised in glass cell culture
tubes showed cytopathy by 4 da)s; out of these 4 only 2(2%) showrd
cytoplthy in the first 2 hours. Cytotoxicity could be reduced to half
when the amount of inoculated stool sample was reduced by half in cases
where polystyrene was used as the substrate. This difference of cytopathy
under two different circumstanco (polystyrene substate versus glass substrate)
was statistically signifieant (P <0.001).

INTRODUCTION

Polystyrene, a hydropholic substrate, is rendered hydrophilic and suitable
ror cell culture by charging its surface electrically with gamma-radiation,
chemicals or an electric arc. Plating efficiency and cell growth rate in different
polystyrene plates arc known for their variances (Freshey and Liss, 1983).
Glass surface, which exists as a chat ged substrate naturally provides a netural
surface for cell growth. In this paper we have described our experience about
the efficiency of the glass surface in comparison to the polystyrene surface
for coli culture and its subsequent usage. It is bt:lieved that this information
will help virJogists and cell culture technicians in choosing appropriate cell
culture substrates for stool samples to be used for virus isolation. This back

--
.The study was conducted in the labo.atory of the Department of Tlopical Medicine
and Medical Microbiology. Univ. of Hawaii Honolulu.. Hawaii.. -US". The field work
was done in Dhaka in 1986.
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ground knowledge will also increase
cing false positive cytopathic effects.
of a diagnostic test.
MATERIALS AND METHODS

Vero, aneuplO'id cell line derived from the African green monkey kindey
and WI.38 a diploid cell line derived from human lung fibroblast were grown
to monolayers (Bodian, 1956) separately both in 24 well polystyrene cell
culture plates (Costar, 205 broadway, Cambridge, Massachusettes, USA) and
in glass tubes that are routinely used for cell culture in any virology
laboratory. Growth medium contained 10% heat inactivated (at 560C for 1
hour) fetal bovine serum. Monolyers were maintained in that form with 2%
of the same serum (Eagle, 1955).

0.1 and 0.2 ml of stool samples from normal heathy chiidren of
Bangladesh in a 10% diluted form were centrifuged for 40 min. at 4°C in
a Sorvall centrifuge (Sorvall inc., Norwalk, Connectieut, treated with a mixtu~e
of antibiotics which was earlier shown to be non-toxic to simiiar cell

monola}ers (Schmitd. 1969), in both glass and polystyrene plates, incubated
in a 5~~ C02 chamher at 35°C and kept daily under micros-co pic observation
until some cytopathic/cytolytic changes were noted in the cell monolayer or
up to 21 days if there was no change in the monolayers with changes of
maintenance medium on every 5th day, The laboratory part of this work
was done in the department of Tropical Medicine and Medical Microbiology,
University of Hawaii. Honolulu, Hawaii, USA between July 1986 to August
1986 as a part of a Ph. D. dissertation by tht principal author in Biomedical
Sciences conferred in May, 1988.

specificity of a virus isolation by redu.
This will also reduce unnecessary cost

RESULTS

Extensive cytotoxicity has been observed in cultured monolayers of either
human diploid or monkey aneuploid cells established in 24 well polystyrene
culture plates (Costar), when inoculated with stool samples from healthy
children less than 3 years of age from Bangladesh in comparison to tbe
same in similar types of cell monolayers established in glass culture tubes.

When 0.2 ml of stool sample supernatants were inoculated 48 out of
80 samples, i. e., 60.0% showed complete cytotoxicity within 2 hours and the
rest to different degrees up to 4 days post-inoculation in cell monolayers
established in polystyrene plates (24 well type); as menifested by partial or
complete sloughing of cell monolayers or appearance of "fish- tail" -a distress
signal in a cell monolayer, with increased viscosity of the maintenance medium
and clouding of cells above tbe seemingly intact monolayers. Some brancbing,
linear, refractile structures were also observed in the later hpe of cytotoxicity;
which we can torm as 'delayed cytotoxicity' (Table- I).
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Table I. Cytotoxicity effect of 0.2 ml of stool samples on Vero cell monolayers 1

grown in polystyrene or glass tubes:

Monolayeu in
I

No. of I
samples i
inoculated I Cytotoxic effect after

I

Number of
samples with
cytotoxicity

2 hr. .! h..!:..8 hr. ~r. !!_~r. 4 do)'.f

Polystyrene plate
Glass tube

80
90

48 12 2
2 2 0

12
o

5
o

I
o

80(I00%)
4(4%)

When the amount of sample inoculated was 0.1 ml cytotoxicity was
reduced to 45%, i.e., 18 out of 40 samples in polystyrene culture plate
(Table-lI). A further reduction of the inoculum by 10 fold abolished the
cytotoxicity in the polystyren~ based cell monolayen completely (data not shown).

Table II. Cytotoxic effect of 0.1 ml of stool samples on vero cell monolayers
grown in polystyrene plates or glass tubes:

Monolayers in
I

No. of

!
samples
inoculated I

Cytotoxic effect after
I

Number of
samples with
cytotoxicity.-----

Polystyrene plate
Glass tube

40
45

2 hr. !J!r. 8 hr.l.!.!!r. 48 hr. 4 days
II 3 I 1 I I
I 0 0 0 0 0

18(45%)
2(4%)

In contrast to this profound cytotoxicity similar cell monolayers of the
same passage established in glass culture tubes showed cytotoxicity in 4 out
of 90 from the same stool samples, i.e., 4.0%, when inoculated with 0 2 ml
per tube (Table. I). Also, there was no 'delayed type' of cytotoxicity in the
glass tube based cell monolayers. Cytotoxic effect remained however, unchanged
in this case when 0.1 ml of stool was inoculated. This difference in the

efficiency to tolerate stool samples between the 2 substrates is highly significant
statistically (P<O 00 I).

A slightly reduced but almost identical results were obtained under the
above conditions in WI-38 cells also (data not shown).

Polystyrene plates are usually used for virus neutralization tests (Sullivan
and Rosenbaum, 1967). Polystyrene is soluble in carbon-disulphied, methane,
alcohol etc. Carbolic acid which is a strong cau..tic substanco is a common
constituent of stool. It is not known if any or all of these act independently
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or in tombination on polystyrene to change the appropriate charge that it
carries for cell attachment or the polymeric structure of the polystyrene itself
is damaged by some of the substances that are present in stool. Cell mono-
layers themselves m1iY be in peril if there is any proteolytic enzyme or like
substances in stool. Mechanism of cytotoxicity in glass based cell monolayers
are supposed to be different on this basis, as also is evidenced from the
difference in the appearence of cytotoxicity in these 2 different substrates of
cell culture.

At any rate, this is an Interesting finding which was never reported
before in any published literature. We believe this paper will help laboratoy
workers in avoiding financial loss and obtaining false results in a diagnostic
laboratory where a cell cytotoxicity may be reported as a cytopathic effect

due to viral activity, erroneou5ly. As a developing country Banglade~h does
not have a scope to spend money in vain efforts. CeIl culture technique is
in a stage of development in this country. It is believed that the information
reported in this paper will help budding cell culture laboratories in Bangladesh
to use thdr substrates economically and appropriately. This will also save
them from reporting fal~e results.
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