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i 4 ~ Use of Microculture Plates and the Multiple Automated
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An in vitro cytotoxicity microassay for the measurement of nanogram

quantities of Pseudomonas aeruginosa exotoxin and Vibrio cholerae enterotoxin
a is described.

An in vitro microassay for lymphotoxin using wus dispensed into three microcultures to serve
mouse L-929 fibroblasts (L cells) grown in wells as controls for normal cell growth. Cultures were X
of microculture plates has recently been de- incubated tor 4 days. Twenty-four hours prior to
scribed (5). Test material is added to the harvesting, 20 pliters of medium containing 1
culture medium, and cytotoxic activity is mea. pCi of [methyl.Hlthymidine (specific activity
sured as the reduction in incorporation of 1.9 Ci/mmol) was added to each microcultu re
(methyl.li Jthymidine by target cells. Because Target cells were harvested from microculture
this assay is sensitive and versatile, and because wells .nto glass-fiber filter disks using the
it requires a minimal amount of time and multipleauto. aated(mspleharvesterlj6Mean
materials, we thought it might prove useful in counts per innute of triplicate cultures were
studying other naturally occurring toxins known converted into percent inhibition using the
to have cytotoxic properties. Our study illus- formula,, -

trates the use of this microassay procedure in
measuring cytotoxic activity of two bacterial % hibition
protein exotoxins: Pseudomonas aeruginosa mean counts per minuteexotoxin % PE), which has been shown to be toxic o oiiwl. -:i / :
for br cultivaied Vero cells (6). andi Vibrio cholerac l of t w.... "

V 141040%t COUnlS pJ Wiilll_ - ! . :enterooin CE), whIch ha been shown to Ileti ofcont ,l1r. .

cytotoxic for nmouse z pleen cells (7) and adrenal1w ceils (4). Thehssbsitivity o the. hica hS.wy W ;teuut-
N.- The purified cholera toxin (a gift Wit Ste. ilfg 1o and CE activity *orHeiL4 Si and LS

phen If. Richard-om. Bowman Gray Schotl of cells Is showa in Fig. I, A.5.* inhiiltion of L
Medicine, Winston-Salem, N.C.) had a olecific cell growth required only I fig nfptan&d8l<g
:ictivity of 7LWK to 10,0() blueing d(ose pwr pet r0 E go" i f
protein. e inejisulred by the skin Iwrowability of

bioasay in rabibits 131, Aind contained 440 ug of groh 1 veyftsvd 145 xutotVPlewnd 352 in of CE,.
Lowry% proteli per ill, PE. pevrified ao describted NlesVoe thevansiWmrcuwe
previously 121, contained 35i pg of Lowry plt shwing 9J t i nR hiitlhmio o tcYHi9%t£ssdin .

ein per nil and had a ineon lethal doe of 4 pg iniconxpatttlon ovealed that virtually *4 tnrgi
. whet, a sayed hi mice weighing 20, 2g, cells were detroyed. ClitWlete dei, itt 2g

The Imicronusoly IA l os en dcibed lin det0Ail eils rij-uired 27 ng of PV #ad 4,4(1nM of CRI.
elsewhere 15 ;. Fur connilaraivelsai 5 both 1. Thu., bowth cortlrne destuttnadW "lohi10
cells snd 1-14a cells were .,.dl target cells ill biti0n if target tell owth wert mome iwo~twid "i!:. ?.:this extitimem .,  Alpll miaely I1,00 fIl i t it hilC . ld l.le irt l iii""

.cell or I. Cell, il 50I litec. of IW41, 1641 liu .
suplentii. a1, l' In oiellw tiv to hodh 11 and CEihi tii elti, 1n eoA.

of s'e enta inicifwulture plats. Fifty mieolitteri l st to the*# VtISl.% EM41chith$. i " euda, . .CO

of twofold Artal dilutios of evAh toxi prtpara- toli t(feo Lit* atorie, Dlkrot. Micb-. b -1
uti. was suhuequently ddeil it thei, microcl*, beet foud u to affet the growth o 1. cel4 L at .

lure. a ch diltiiit was dillpewaed into trillil. c tr k g i Y t .ni-rocultre
nit aut usi uedluan Ibese tgi on htihe&me"U* 7;::caute rulture.'. An equivalent aanouat of ei tcoit th mkdo=.
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'I TX. ~ 7 say Is s~ensiItive anid requires s.mall amounts tit.
0 maerils.and that large numbers of it55-tvs can

CE-1- CIELLS redily performed. O6nly a few minut'i:s are

8 required to harvest a microculture plate using
tile mnuhtile automated sample harvester. As
many as 30 microcu~t ore plates have been

6o - assa~Yed at one time in this lahoratorN The
- ~ ~procecIure shud h dpable to diferent

N target cells. radioactive labels, and incubIationi
41 periods. and should prove useful in evilialing

the eff-ctivetsess of' antisera; and chemnit als in
blocking toxic act ivitv of variotus toxins.

0 Thi, rearch "ssupported b% the Hureau of "it. licine
tand Surgerv Work U'nit no, MR04tft2 0t W625A2.I orid MR.
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