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* S..Venots with fatal fulmineant meningococcemia had readily detectable levels of
so.ble group-specific meningococcal antigen in their sera. Patients with meningo-
cot *1 meningitis who recovered did not give a positive test for meningococcal
antiltz with the test described (counterimmunoelectrophoresis). The test Is Aspid,
sensldlve and specific for meningococcal group-specific antigens. Three patients had
levels of 1.5 pg/mI to 4.5 pg/mI of meningococcal antigen in their acute-phase blood
samples. Such levels may signal the onset of fulminant meningococcemia. An im.
portant relationship yet to be determined is the threshold level of circulating meningo-.
coccal antigen in the serum and the reversibility of the disease process. Preliminary
observations indicate such a level may exist. The rapidity and specificItv of the
counterlmmnuelectropboresis test for menirigococcal antigen should permit its
use in studying spinal fluids, as well as serum, for rapid identification of the in-
fecting organism, Eight spinal fluids have been examined to date for Neisuevia
meningifidis antigen. The results all agreed with the isolation and identification
of meningococci by bacteriologic methods.

The laboratory diagnosis of meningococcal dis- 66~ate or identifiy the infecting organsmn. A
ease is generally accomplishied. by isolating the or- rapid, reliable procedure which could be used to
ganism from the spinal fluid, blood, petechi,-e, identify group-specific mneningococcal antigen
and/or fronm joint fluids. Neisseria rncningildis directly in the body fluids would greatly aid the
is idtsntified by the Grant stain, sgglutination re- diagnosis of meningococcal infections. Several
actions with grouping antisera and biochemical investigators have demonstrated meningococcal
tests. Cultural procedures are time consuming antigens in the spinall flt'id of patients with menin-
and technical problems often result in failure to gitis by using a standard precipitin technique

'Fro Navl Mdica Reearc Unt Nuber (1-3). Because of the generally -1o)r agremnett
4 (NAMRU-4), Great Laken. illinois. This inves- btenterslss bandadciia ig
tigation was done in connection with Research nosis, this method has not bear. accepted as it
Project M4305.01-1013B, Bureau cf Medicine and routn . aoaoypoeue
Surgery, Navy Department, Washington, D. C. This paper describes detectable circulating
The opinions and assertions contained herein are soluble group-sptcific mcningococcal antigen iti
those of the author and are not to be construed as the sera of patients with acte nieringococcal
official or as reflectinR the views of the Navy disease. To date, circulating antigen has been
Department or the Naval Service at large. The demionstated only in those patients who expired
experiments reported herein were con~ducted sonatrhsiaiain
Reacording to the principles enunciated in Guide onatrhsiaiain
for Laboraoryi ?'arililies and Care prepared by MAT~FRIALS AND METHODS

*the Committee on the Guide for Laboratory SneJn 97 prxnner1 lo lo
Animai Resources, National Academy ofi-~SneJn 07 proiney1 lo lo
eces--National Research Countil. ha-,- been taken within 21 hr of hospif.17 ad-

.1 Reprint requests to: Commanding Officer, ,nimion train till patients with meni'igococcal di&-
Naval Medical Pesearch Unit No. 4, Great 1--kes, ease For our stu:dy the sers were stored at -20*C
Illinois 0M8. until they wcmrv tested, the time of testing ranging-

31.1
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fromt I week to 2.5 years fromt the time the -era
were collected. Sert from 23 patients were avail-
able for study, five of whomn had exp'red shortly
after adrmission to the hospital. The sera of two
of these five p~atients we-,%- colected pcst-miorteln.
None of these men had receive-d andibiories tyz-
fore blood was. collected. Twenty-two of the 23
cases were confioned by x.-olat",zt of roeningo-
Cocci fronm the spinal fluid. None of the spinial
fluids were available for the present study. Figure 1. D emonstrat ion of Neitxeria tueningi-

Immnodiffusign sudies. An Ouchterlony lidib antigen in the acute sera (if patients with
double-diffusion Drecipitin te.-t was performed meiiiugococcal liseane. The center wells con~taini
using regular microscope slide-, covered with 3 tixl rabit inenixigococcal group C antisera. Eaclh of
of a I "' agarose (Fiher Scientifie Co., Pittsburgh, Ihe peripheral wells cont ains serum from a put ienit
Pa.) in 0.1 M batrbital buffer, p11 8.6 (LKBi 3276- ovith menigoc;,ccal (ifrease. The five positive
V13 Stockholmt). A circular pattern of wells recipitation, hands occurred with the sera fromt
11round it central well was mnade in 'he agar, the pc.iientm with fulmninant nieningococcernia who
conter-to-enitter distance of the wells being 7 mmn. expired within 24 fit- after hospitalization. Two

Each well was 3 mn in diameter. The Aides could setwr bandpost -motem

be ivwd immediately or stored in. a moist chamber
for spveral days and remain sattisfactory for ttw. Twofold dilutions, of group C menxingoeoccal poly-
The central ilell was filled with rabbit nleningo- saccharide vaccine" were mxade and 10 jul of each
coccal group V' antisera (Difco Laboratorie.4, diluition werre added to it row of tells cut onl al
De-troit, Mich.. lot 538071) and the wells around arPoiw:-:)vcred Kodak Aide. Rabbit snti-inenin-
the cenfral well %~ere filled with the wrat fron. p~a- :,.tca gruI*srmwt addI)terwo
tierts with nueningotoccal disease. % elb on the oppos-ite side and elect rophoresis

Sent were apoplied to the wells in the agar vu carried out~ I-. de%-cribed above. T1he highest dihi-
least three times over it period of I hr, since a tion of the nmeningococcal atiign showing a pre-
single aplication did not prove satisfactory. rhe Jpi,-ite which cotild be ob.-erved with the aid Of at
multiple appllicatiom.; were accoimlished by add- xbadlnatiaiwe(KlstdLbr-
ing more reagent to the %%e;Is as the reagents tories), wit., con:aidered io he~ the iniiimial con;-
diffusevd through the agar. This occulrred1 more centrition of thi aetigen that cotuld be detected
rapidly if the slides were at least 24-hr old. The byv this procedture.
slides were then incubated at room temperature

$ in ai flnt chamber. HR ULTS
Cot, nker-imutuwelccrop-horesis. Slides were cov- Fgr hw ht5o 3mattdhdi

ered with bgarome as .'ialined above. Kodak pr Fgro-i.oatht5o .3sr ete tt
jection slides were atl4' made, ms tescrnbed4 1 levei of meningococca! an~ xgemx that could be

Gocke -and Howe (4). Parallel rows of wels, 3 nin (leiotistrated by the thicherlony dotuble-diffu-

in) diameter, were cut 1.3 Ic 3 min apart Serum sil me-thoti. The fivet reaicting acma were 01).

aamlphci for tefiting for ineningococcal antigen tutiiwd f)Dom, patients whto expired ntpidly (within

were diluted 1: 1 with 0.15 M NaCI tnod 10 ju! of 24 hr aftur adi-in.The 18 sent that failed to

each spnuim were placed in one rmw of wels andt react were frot pl)~iets who lind recovered nor-
IG ul of aulisera it. the oppo~ite row of wvell.;. The nially fron, their infection after ruceiving femlx-

~je~were1;la'ed * el~tr';~h~;esis; (illill treatmnt. liy cloi.w observation, precipitin

pamail'(Ktdestd Lboraoris, inne;poi~, lines ;uerc detectable within 6 br, nd were rom-

M inn.) with the wells eon lain inr a;;Iisecrum neart eey eeoei;Slr
the anodle stide of the chamtber. IElevtrounhrmr.iN Figure 2 slows the pattern; obsvrved using

was car. ied out at room temnlN'nture for 15 rmin outcituustI1re Timthdi

j Mide or 12 mA 'Kodak slide. Stripsq of WhIN-u1a" r t oixen prepared for Walter iNmA A rmny Instit ;ue
No. I filter l)jilmsr were ta441 ft.r electreode vie-k-. ,f Rlesearch, rootrnning MI) og carbobydrate/ml,

&flitnxy of coltnJrnmtIn not r,;phlirez~i. -a C, January 7, 16
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(6). The N. mninpd group C antigen was cal disease shows a precipitate under tSe condi-
from an acute-phase blood sample taken from a tions of teting described, the prognosis in poor.
patient who expired 9 hr later. As is seen, the test Three patients were. found to have levels of 1.6
provides a rapid and specific method of detecting pg/ml to 4.5 pg/ml of meningococcal antigen in
and identifying meningococcal antigen. their acute-phase blood samples. These levels may

signal the onset of fulminant meningocoemia.
DDSCVSSJON An important relationship, yet to be determined,

Vincent and Bllot (1) were among the first to is the threshold level of circulating meningococ-

demonstrate the precipitation of soluble meingo- c antigen in the serum and the reversibility of

cocal antigen from the epinal fluid of indi'iduals the diea e proeem. Preliminary observations

with meningoooccal meningitis. They performed indicate that such a level may exist (U. A. Ed.

a precipitin test with the supernatant of centri- wrds and P. Mmeh, to be published).
fu l spinal fluid and polyvalent horse mening- The rapidity and specificity of the counterim-

coccal antiaerum. This test required 6 to 12 hr munoelectrophoreais test for meningoooccal anti-

before a final diagnosis could be made. Using a gen should permit its use in studying spinal fluids,
similar technique,.4lexander (2) was aibe to relate as well as serum, for rapid identification of the

the rapidity of the precipitin reaction to the infecting organism. To date, eight spintal fluids

prgnoos in cae of meningitis. The more rapid have been so examined for N. w&WUis anti.

the appeara-ce of the precipitin (withiu w min), gen. The results all agreed with the isolation and

the greater the morta'ity rate. .PAke (3) found a identification of meningococei by bacteriologic

good correlation between the fIdiensity of the pre- methods. However, the results using counterim-
cptnreaction and the numbees of ora i n unoelectrophoresis were available within 30 min

present in the spinal nuid sediment. after the sarople were received.

Of the two techniques used here, counterim- REFERENCES
munoelectrophoresis provided a more rapid and 1. Vincent, M. IL. and Bellot, M., Bull. Aced.
sensitive teat for detecting meningococcal group- Mdd. (Paris), 61: 326, 1909.
specific antigens. The detection of soluble antigen 2. Alexander, H. E., J. Clin. Invest., 16: 207,
in the serum of patiento in the acute phase of 1937.
meningococcal disease is probably reted to the 3. Rak-, G., J. Exp. Med., 58: 375, 1933.

concentration of organisms in the blood. The 4. Go.e, D. J. and Howe, C., J. Im unn., 104:
131, 1970.

findings in this study, however, strongly suggest 5. Edwards, E. A. and Driscoll, W. S., Proc. Soe.
that if the serum from a patient with meningococ- Exp. Biol. Med., I1N: 876, 1967.
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