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DIAGNOSIS OF TOXIC GASTRO-ENTERITIS DUE TO PATHOGENIC
COLIBACILLI IN INFANTS BY MEANS OF IMMUNOFLUORESCENCE

L.e Concours Medical

(¥Medical Concourse) Claude de 1la Vaissiere
Vol 85, 1963, pp 185<188 Bernard Goiffon

The diagnosis of texic gastroeenteritis in infants due to pathogenic
colibacilli often comes up in a very dramatic fashion. The clinician in
these cases cften examines an infant with a predominant picture of diare
rhea and a toxie syndrome. Of course, we know with what frequency diar-
rhea is encountered in infants in the course of nondigestive disorders.

The proof of the digestive etiology of diarrhea is easy to obtain rather
quickly if it is due to a parasite or to a digestive insufficiency. But
the situation is entirely different when we deal with infectious diarrhea.

Bacteriology of the stool passes its methods on to the conventional
bacteriology of isclation and identification. isolation is obtained on the
non-inhibiting environment and on the selectivs environment, either directe
ly, on the basis of the dilution of the stool or after an enrichment test
involving pathogenic germs. Identification is obtained on special environe
ments in "galleries! for the purpose of studyirg the utilization of the
various sugars, proteins, and organic salts. The picture of fermentation
activity of the isclated germ is further developed in detail if recessary;
this can be done by making a more complete study of its metabolism, This
chemical study determines our line of investigation here; the agglutinge
tion of the germ by group sera and then by specific cera will confiws the
diagnosis and establish the antigenic formula,

ks regards the Escherichia coli entercpathogens, aggiutination may
be tried in the best cases after 24 hours and most often after 48 hours;
the final diagnosis is not obtained until 2 days later. Thus the methods
which are currently used enable us to come up with a disgnosis only 3e&
days later, The clinician cannot be satisfied with this long pariod of
time before he can institute therapy and he has a tendency to demand a
bscteriological examination of the stool only as a confirmation of his
diagnosis or to support the particular antiblotic selected, as the case may
b’o
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- Imrunefluorescence, a modern bactericlogical methed, supplements the
*© gonventional p@tod, of btiochemical and gseroiogleal isoistion and identie
nefkagl woho-gedn valuablo time,

: The pstholcgicel preduct is spread on the siide (stcol sorgpings); .
'¥s.agitete & spscific fluorescent ssrum of the, gduoi. e aveilooking. fi Sre
¢ [ws.ave-investigating). If the’garms Cofrespording to the serotype \.sed LA
&re present, they appssr flusrescant only in the UV microscope in an enw

virorment of a1l the other gedus Which remain invisible, This is how

+ ', basterisloglesl diegnosis by immunofluorescence iz zchematited to the oxe

trame. The orientation diegnosis is obtaincd within less thsn 2 hours,

Immancfluoreszcence 18 & very goneral msthod which has a very prosise
ing future; it dates back to 1941 and Coons who managed to mark an antie
. body with a fluoresesnt substance and show itz specifiecity. After that
mumerous authors studied this problem, including: BRsutner, Gresch, Thomae
gon, Hoirm, In France, the outstanding work of Le Minor, Fournier and
. Eiechar, as well as the thesis of Fournier in 1962 gave us documents of
- ths utmost intersst with respect to the utilization of the method for the
" diggnosis of enteropathsgenic colibacdlli,

- Today Wwe ean seleotively [electively] wmake a germ fluorescent with
" -the help of 2 methods whose dssoription we want to simplify as much &8 poss
sible hers,

) In the dlrect method, the antigenic miorobs i3 placed in contact
with a2 gpscific antibedy serum whick is coupled with a fluorescent sube

- . stsnce, The antigenis microbs becomses fluorescent because it is covered
" with fluorescent antibodies. 7This method involves the inconvenience of

heving to mark each of the specific sera with a fluorescent substance;

this mesns that we rust have & very complete range of marked sera., Now,

the operation of ecupling antibedies anl fluorochrome is rslativaly trouble-

some and delicste; the multiplication of these oparations raturally ine

" creases tiMs rigk of dsnaturing a zerum and this of course slso incraeaszes
the risk ¢y error.

. In ¢the indiract method, the antigen microbe is always placed in cone
. - taot with a specifio antibody serum but the latter is not fluorescent, It
ocovers the antige lo miorobs but it remains invieible in fluorescence mice
roscopy. To make the peir consisiing of the antigenic ricrobs and the
specific antibody, fixed on it, fluorescsnt, we take recourse to a little
trdick which consists in fixirg sanother antibody, which itself is fluoress >
osnt,, to the cover [coating) of the nonfluorescent antibody,

KR If the first spasifie antibody of the nonfluorescent germ is pree
"+ . parcd on rabbits, for example, ¥Ws can use en artibody which is thie tine

" & specifie ong, in this case a epecific entibody of rabbit globulins, marksd
by a fluwsresoent substance, Yost often we use a fluoresesnt serun of goat
{and] radbit smidglobulin. Thus ths amtigendo Acrode, on whieh we heve
Pined & first [inmitial] specific antibedy of the gars, becomes visible ander
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the fluorescence mioroscope when We have fixed on it 2 second specific
fluorescent antibody of the animal spsciss which provided the f{irst antie
body. The adventage of this method resides in the fact that we need to
prepare only one anti-rabbit or antishuman fluorescent antibedy for esch
case [sampls] and this iz valid for all of the epacific antibodies of
germs, The most frequently used fluorescant body is isothyocyanste of
fluoresceine (Prolsbe); it is used most frayuently becauss it iz ossily
obtained and bscause it denstures the proteins, on which we fix ii, only
very little, Its UV fluorescence is green, '

The materia) [used] in fluorescence mioroscopy involves a very pov
erful source of UV light, a mercury vapor lamp with quartg of the typs B
B0=200 Watts Osram, with emission filters, a3 well as with en snticaloric
filter, The micrcacops is equipped with sn ultre-microscopic deovice with
8 black background, irmmersion objectives with diaphragm and safety arrest
filters, alivdnating the UV rayse,

We have been using the direct methed in a systematic fashkion on tne
gtool of children sent in for coproculiurs for one year,

Our statisticss however are not sufficient to make up an exhsustive
stady;s neverthelsss ws can make a few statemasnts as to the usefullness of
these reactions,

¥With the serus lote which we used, it seems that a distinction can
be medo from ths very beginning betwesn the group of Escherichia «oli 025,
BS5, 055 85, 0111 B4 and the other onteropathogenia Escheriechia coli,

In the first group tha presence of fluorescent bacilli in the pre.
paration always corresporded to the discovery of enteropathogenic Eschere
ichia coll by mesans of the conventional methods,

In the second group, on the other hand, we often found a fow fluow
rescent bacilli on the preparations and the conventional methods did not
alwzys bring out the snteropathogenic Escherichis coli,

It is difficult to blams the insufficlenay of the corventional teche
riquee in all of thaese cases, espscially sincs this might only be dus to
the froquenyy of this finding.

It would appesr to be s better idea to teks s closer look st the
role of the antigenic relationships or the'‘absence [shortage] of serum
specificity; this sbaence of specificity could be tied in elthser with an
insufficisnt absorpiion of the parasite antibedies or with a densturation
of the antibody proteins during the maridng manipulation,

After we sliminste thess cages, the prassnas of enteropathogenie
Escherichis 2011 4n & stool sample may menifest itealf in twe different

weye,
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Either we can ges thousands of {luorescent bacilli in ssch mioroe
scopic fleld; on ths alinlcsl level, thiz always then involves soute coli
bacilli gastroe-enteritis. Using the conventional methods, we learn that
the enteropethogenie Escherichie coli [Escherichia coli enteropathogens)
constitute 80-100% of the exltivable coli bacilli in the stool,

Or we only find a fev fluorescent germs scetiersd in the prepara.
tion. The intsrpretetion of the immunofluorsscence [results] is then a
very delicate thing and only the conventional techniques, spplied to &
large mumber of colonies (20 is the mirdmum here) would enable ua to come

up with a reliable disgnosis of the germ carrier.

Bither way, when we find a very large numbsr of bacilli == in the
stool of an infant == which has basen rendered fluorescent by s marked
anti=Escherichia coli enteropathogen serum, ws are correct in strongly

assuming infantile gastro-enteritis coli bacilli diarrhea, This diagmosis

*invoives of course a suspiciong when passed on to the clinician, it makes

"4t possible to indtiste the appropriste treatment iwmediately, The leborm

atory can then more calmly make a conventional study by means of agglutine

ation and, in particular, it can go inte & very calm sesarch for 0 antigens

this search is indiepsnsable for the finzl disgrosis; we use this only .
‘when the [results of the] conventionsl technigues cannot be obtained for
a very long time,

Pinally, in thosc cases where ws did not have any fluorescent baoe

. '41lus on the slide, we were never ablo to evidence... [page 187 of photos
- oatat masging 1 )

e o0f Escherichia coll aenteropathogen and the diagnosis can now

. appsrently be discarded.

Immincflnorescence is easy to apply and gives us a diegnosis of s
bacterial kind [apecies] which is sufficiently precize to be used in the
clinie, Here is snother fact that is of the utmost importancs: we can .
practicaily and rellsbly eliminste a disgnosis of toxic gastro-enteritis
with pathogenic colibacillus if the test is negative,

Within & few hours only, we can meke a repid spidemioiogicsl in=

© vestigation of the surroundings of the patient and we can mske s systems‘cie“

check on a1l of the patients or germ carriers,

The study of routine case histories whiech has been going on for 1

~ year now enables us fully to confirm the conclusions of the authors who

spelied out the specificity and sensitivity of the method, Whitaker,
KHelson, Cohen, Thomason, Le Minor find excellent correlstion bstween imw
munoflucrescence and the azglutination methed,

The xmethod of basteriological dlagncsis by means of immunofluorese

‘ gence Nay becoms & part .of the routine prsgtise of the msedical bielogy

lshoratorics, The equipmsut has now besn perfecied and the sera and

.ﬁ # ﬂ"
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fluorochromes can e2sily be obtained, Imsunofluorescsace is a generzl
noethod and we know all about the use to which it has already bean put in
the diagnosis of syphilis. In the immediate future, we can leok forwswd
to using this method in investigeting the bacillus of whooping cough in
rhino-pharyngsal exsudate, the gomococcus ip gonital dischargs, particie
larly 3n vomen, the pathogenic stephylococens in tho 8%0l, the group A
streptococous in the throat, etc.

»

. All of these research operationse are frequently long snd somstines

" difficult vhen ve uze the conventionsl bacterislogical techniques. Thess .
techniques howsver should slways be applied in order to verify, contrel, .. .
and spell out mora precisely the rapid diagnosis cbteined by means of T
impmuncfiversscence, e

Immunoflvorescencs 18 a very reliable and rapid method end is very
imporiant as such in emergency disgncses in toxde gastroeanteritis in ine
fants due to pathogenic c0li hacilli, Ths help vwhich this msthed ecan give
us should make it mandatory iz 21l bacteriological axaminatisns of the

‘ gteol of infm’o
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