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Use of Microculture Plates and the Multiple Automated
Sample Harvester for In Vitro Microassay of Bacterial Toxins
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An in vitro cyvtotoxicity microassay (or the measurement of nanogram
quantities of Pseudomonas aeruginesa exotoxin and Vibris cholerae enterotoxin

is described.

An in vitro microassay for lymphetoxin using
mouse L-929 fibroblasts (L cells) grown in wells
of microculture plates has recently been de-
scribed (5). Test material is added to the
culture medium, and eytotoxic activity is mea-.
sured as the reduction in incorporation of
(methyl-*1 thymidine by target cells. Because
this assay is sensitive and versatile, and because
it requires & minimal amount of time and
materials, we thought it might prove useful in
studying other naturally occurring toxins known
to have cvtotoxic properties. Our study illus.
trates the use of this microassay procedure in
measuring cytotoxic activity of two bacterial
protein  exotoxins: Pseudomonas aeruginasa
exotoxin  PE), which has been shown to be toxic
for cultivaied Vero cells (6); and Vibrio cholerae
enteratoin (CE), which has been shown tu he
cytotoxic for mouse spleen cells (7) and adrenal
cells (4).

The purified cholera tuxin (a gift from Ste.
phen H. Richardson, Bowman Gray School of
Medicine, Winston-Salem, N.C)) had a apecific
setivity of 7,500 to 10,000 blueing dowes per pigaf

- protein. as measured by the skin permesbility
“bioassay in rabbits (3, and contained 440 pg of

Lowry protein per ml. PE, perified as desceibd
proviously (21, contaied 350 g of Lowry pro.
wein per ml and had o mean lethal dose of 4 pg

- when arsoyed in mice weighing 20 « 2 ¢,

The microussay has been described in deta!
elaewhere (H), Furcomparative purpuses, both 1,
cells and Hela colls were used as target colls i
this experiment. Approximarely 1060 Hel.a
cells or L ¢ells, in 50 pliters of RPML 1640 plus
supptements (51, was dispensed into each well
of s&. endd mivrocultuve plates. Filty mvicvoliters
of twofold geelad dilutions of each toxin propara-

“tion was swhzequently added o the michseul.

tures. Bach ditution was dispensed into triph
cate cultum. An eguivalent amount of medium

- \

wus dispensed into three microcultures to serve

_as controls for normal cell growth. Cultures were

incubated tor 4 days. Twenty-four hours prior to
harvesting, 20 uliters of medium containing 1
pCi of [methyl-*H Jthymidine (specific activity
1.9 Ci/mmol) was added to each microcyltyre
Target cells were harvested from microculture
wells nto gless-fiber filter disks using the
multiple auto.aated sample harvester (1), Mean
counts per muaute of triplicate cultures were
converted into percent inhibition using the
formula:

% Inkibition -
mean counts per minute
of toxiu wells. .
MEAn counts prer minute
- of contrel wells

mit?_ﬂ

100 -

The sensitivity of the. micronssay in reasut-

ing PE and CR activity for Vel colls and 1.

cells is shown in Fig. 3, A 50% iohibition of L
cell growth veguired voly 1 og of PEand 815 g

of CF. In condrast, 50% bshibition of Helas eell ™

growth veguived 145 nicof PE asmd 352 g of CEL
Micrasrape nheepvations s iicrorulturs

showing 299 inkibltion of {meihyPH ymidine
incurpavation rovealed thay virtually afi wargst

eetls were dextroyest. Complers destturtion of b,
colls vequited 27 ng of PE snd 4,400 oy of C8,
Thus, uth complte destewction and 35 inbi.
bitten uf target cell growth were mute seritive
1 PE thin CF and 1, cell wege fur nonce i

tive th both PE and CF than Hela colls, In eon.

trast (o thewy e, Bewherichiy coli endo
toxin (Difeo Latwratories, Detredt, Mlich.d haw
byen fornd yok o wlfest the g'mwlh of £, cetis st
mxrmum. inws of Tt grer miercenttune

tﬁ& dﬁnﬁ@ that the microgs:
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NANOGRAMS OF TOXIN PROTEIN PER MICROCULTURE

Fic. 1. Inhibition of L cell and HeLa cell growth
by dilutiuns of Pseudomanas and Cholera tuxin. Mean
counts per minute (+ standard error) for control
microcultures were. (A) 3,060 + 1,167; (B) 34,409 1
1,106; (C) 24,512 + 1,755, and (D) 21,851 + 1,088. The
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say is sensitive and requires small amounts ot
materials, and that large numbers of assavs can
readily be performed. Only a few minuies are
required to harvest a microculture plate using
the multipie automated sample harvester. Ag
many as 30 microcu'ture plates have bheen
assayved at one time in this laboratory The
procecure should be adaptable to difierent
target cells, radioactive labels. and incubation
perinds, and should prove useful in evaluating
the eftuctiveness of antisers and chemirals in
blocking toxic activity of various toxins.

This research was supported by the Bureau of M dicine
and Surgery Work Unit no. MRO41.02 01 0025A2IC and MR-
QUOVL.M 17y
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