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THE FLUORESCENT-SEROIOGICAL METHOD IN THE
DIAGROSIS OF TYPROID AND A AND B PARATYPHOID FBVER t

[Following 18 the translation of an artiole
by L.V. Mirolyubova and G.S. Dvurechinskaya
(Epidemiology and Microdbiology Institute
imeni Gamaleya of the Academy of Mediocal
Sciences USSR and the infectious dlsease
clinio of the Second Moscow Medicel Insti~-
tute imeni Pirogov) in the Russian-language
pudbliocation Zhurnal Mikro‘oiologiii Epidemio~
0 1 Immunodiogl ournal o oroblology,
%3E%onioiogy, and Immunology), Vol XXXIII,
No 10, Moscow, 1962, pages 3=T.]

The earliest and most reliable confirmation of the
cliniocal dlagnosis of typhoid and paratyphoid, 1s, as we
know, the detection of the causative agents in the bdlood,
But the olassical investiZzative technique for the isolation
of the hemoculture requires several days, so that some re-
searchers have made highly justified attempts to develop
more rapid diagnostic methods., In this regard, one of the
:glt promising ones is the luminescent-serological teoh-

que.

The literature contains only individual references
on the detection of bacterialin the bdlpod of patients by the
method of luminescent antidodies. Thus) Gol'din and Amosen-~
kova (1960) oite data on the detection of Burnett rickettsla
in blood smears from Q fever patients., The authors note here
that reliable identification of the causative agent ls pos~
sible only with a count of not less than 2 million rickettsisl
oells per ml of blood in the case of the luminssceant-serolo-
gical method, Trount (1959) used luminesoent antidodies in
the examination of bdlood and spinal fluid for the presence of
typhoid baocteris, .

' In owr studies for the purpose ofideteoting typhold
snd paratyphoid A and B dacteris in the blocd of patients,
'.t:':‘ both the direot and indirect luminescent-serologiocsl
aewaoa,




Luminescent serums wore obtained from the glodulin
fractlons of antityphoid and A and B antiparatyphoid fever
serums which were labelled by the Coons method with fluores=-
cein isooyanate prepared at the Ohemiocal Reagents Institute
by & group of ressarchers headed by G.I. Mikhaylov. The
initisal serums wers dilute native agglutinating and special
adsorbed sarums propared by the Moscow Epidemiology and
Microdbiology Institute. The indirect method involved the use
of monoreceptor salmonella radbit O-serums (II, IV, Vv, IX,
and Vi receptors) obtained fron the Leningrad Vaccine and
Serum Institutc, The antiglobulin (antiradbit) asinine
serum was prepared in the immunology and oncology department
of the Epidemiology and Microbiology Institute imeni Gamaleya
of the Academy of Medical Sciences USSR.

Preliminary studies carried out on pure cultures of
various types of bacteria evidenced the high speéificity of
the luminescent serums,

On the basis of the possibilities of the luminescent~

serological method and the pathogenesis of typhold, we assumed
that baoteria could be detected directly in blood smears.
However, typhold in a number of cases is accompanied by such
an insignificant quantitative bacteremia that the acoumulation
and concentration of bacteria is required for their detection,
For this reason, we developed a special procedure consisting
in the cultivation of the bacterias in the blood in a 5% bile
bouillon for 18 hours, foilowed by 10-15 minutes of centrifug
at 10,000 rev/uin. The residue was smeared on slides, fixed
with Carnois mixture or ethyl alcohol and treated with
luminescent serums. Preparation of the slides took not more
than an hour. Microscopic examination of the slides was ocar-
ried out in bdlue incident light (SVDSh~250-3 illuminator

lamp, 828-7, 85~8, SS~4, 2ZhS-18 light filters) with a meg-
nification of 360-500 X (90/1.25 or 100/1.30 objectives,

041 immersion, and &4 X or 5 X oculsrs).

: We considered an anslysis e&s positive if the slides _.
Tevealed even single cells with the characteristic peripheral
glow, .

At the same time, we ocarried out the isolation of -
the hemooulture by the classical ethod, taking into account
all of the blood tests previously administered over the obser-~

“vation period.

Blood samrles for luminescente-serological testing
were taken from petiente entering thé olinic with possible
typhoid-paratyphoid complaints directly in the receiving
department or on the first or second day after admission to
the hospital. In nine patients blood tests were made during
the f£irst week of illnees, and in the remalaning patients ==
after the 15th day of illness.For 10 patients, dlood tests
vweXre repeated several days after entry into the clinlo,
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. Tor 28 patients (in 25 of them by the iso

We examined a total of 126 patients and performed
136 blood tests. Typhoid and paratypholid dlagnoses were based
on a sufficiently charascteristic clinical ploture of the
disease (fever, typhous status, rash, bradycardia, enlargement
of liver and spleen, typical appearance of tongue, etc.).

47 patients wers dlagnosed a3 having typhoid, 7 == typs A
yaratyphoid, and 17 == type 3B Earatypho d. The 11lness took
grave form in 15 patients; in 43 1t was of medium severity,

A bacteriological confirmation of the diagnosis was obtalned
tion of the hemooule
ture); serologiocal confirmation was obtained for 20 patients
(according to a positive Vidal reaction).

The direct lurminescent-serological method wes used to
detect bacteris in the blood of %41 patients, while the hemo-
culture was 1solated in 25, The coincidence of posltive re-
sults was observed in 24 patients. The increase in positive
results was due mainly to the method of luminescent antiboides
and only in one case [sze note] to bacteriological examina=-
tion. ({the:] It should bs noted that the hemoculiure in
this case was isolated from a bdlood sample taken from the
patient on the previous da{. In the blood sample provided
for luminescent-sarological study, negative results were
ob:::ngg both serclogically and bacteriologically.) (Tadles-

1 .

The increaze in positive cases due to the results of
luninescent micirosco?y can be explained by the microdbliological
fact thet miocroorganisms with reduced growth activity weakened
by eay external factors, grow weakly in a liquid autritive
medium and do not form colonles upon transplantation into a
solid mediun,

Data from control studies confirmed the specificity
of the positive rasults obtained for patients with a clinical
diagnosis of typhoid or A and B paratyphoid (experiments with
pure cultures. the presence of specific iuminescence only 1n
spears treated with one serum, etc.).

The indirect luminescert-serologioal method was used
for the simultaneous examination of blood from 59 patients,
including typhoid and A and B paratyvhoid patients (of these,
14 revealed a positive result). To datect A paratyphoid daoc-
teris, we employed a monoreceptor salmonella O-serum (receptor
II), for the detection of of B paratyphoid bdacteris ~- a mix-
ture of serums (receptors IV and V), and for the deteotion of
typhoid bacteria ~-~ a mixture of the IX and Vi receptors.

The results obtained by the indirect method largely
coincided with the results of the direct luminescent-serolo-
gical method (Table 3).

Only in the analyses for 3 patients whose blood
revealed typhoid daoteria in the direct method, did the in-
direct method yield a positive results with two samples simule
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taneously == both in smears treated with a mixture of mono=-

receptor salmonelle O-seruns (IX and Vi) and smears treated

with a serum ocontaining recepior II. The hemocultures 1so=

-lated for two of these patients bshaved biochemically as

typical typhoid dacteria, The agglutination reaction with

these cultures was obsaerved ugogogho solution of the agglu~
»

tinati aati-tzphoid serum 2 times. The cultures were
not agglutinated by special adsorbed anti-paratyphoid A and B
serums. But definite agglutination was obsexrved with mono-
receptor salmonella O-serums (receptors II, IX, and Vi).

The O-antigen receptor II contained in these typhold stralns
was also deteoted by the indirect luminescent-serologilcal
method. Thus, thare were no disparities between the results .
of the indireot luminescent-serological method aid baoterio-
logiocal tests. o

Tabl
Results of (Direct) Luminescent-Serological and Bao%er%o%ogl-
oal Tests of Patients' Blood

Includin,
Nuber |Coinoi- only with
Nuber | of test [dence of
of test| subjects rﬁ;?t: lmﬁm; gﬁurzig;‘
Diagnosis sube with wi e | escen emos
Joots sitﬁﬁrb two me- | serolo- |isclation
result |thods gical
method

42 {J/- 4

a?

In the study of blood from 55 petients with various

fedbrile aillments (

infeci:ious mononucleosis, infectious orxu
o/

thema, rheumatism, pneumonia, food toxicoirnfectious, eto

the baoteriological and (direct) luminescent methods did not
give positive results in & single case. Slides prepared from
the dlood of &4 petients and troated with luminesceant seruns
revealed weak, pcorly ocontrasting rod-like cslls whioh

were Quite distinot from the peripherally dright specifio
agents, Unfortunstely, the bacteriological method was not
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(:) successful in isolating the cultures from these patients.’

Tadble 2
Results of Bacteriological and Luminescent~Serological Stu-
dies Depending oz the Tims of Blood Sempling for Typhcid and
A 2nd B Paratyphoid Patients

Positive
result in
Time after Yupber of Number of luminescente
start of test subjects | cases of sarological
ailment culture iso- test
lation
. I=7RR day 9 6 9
Beate | 2| ¥ | =
. poth Ay 26 4 20
. ~ Total n 25 42
1
Tabtle 3
‘:’ Results of Studies of Paticnts' Blocd by Indirect luminescente

Serological Method (Monoreceptor Radbbit Salmomella O-serums +
Iuminescent Anti-Rabbit Serun)

] —Rositive results
Nurber of - + \ 0
Diagnosis P Ez direct with monoreceptor Oserums
Jects .
' T [Iwmv |Ix+vi| total
Typhoid 17 9 3 - 9 | 9w
Paratyproid A 2 2 2 - - 2
, " B 5 3 - 3 - 3.
Various feb-
rile disesases 35 - - - - -
¢ Total 59 b1 5 3 9 M

i [* The discrepsncy in thase totals 16 in the origindl = Trans.]
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-laboratory dlagnosis of typhoid and 4 and B paratyphoid.
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Thus, our studies have tchown the possibility of
using luminescent entivoldies for the acceleration of the

early ladoratory diagnosis o typhoid and A and B paratyphoid
{for the purpose of detection of baoteria in the blood). ’

Sonelusions . ,

\ The luminescent-gerological method is & promising
one in blood testing and czn be used for the accelerated

2. The luminescent-serological mathod, with ocultiva-
tion and oconcentration of the initial material (dlood) is
2OYe sensitive than ths hemoculture isolation technigue, . =-~-

) Eg;grences z
Gol'din and Amosenkova in the book The P%ob;eg of Rigkettsio- .
orts. Krasnodar, 19 page o . '
) Coons in Schw t 1959,
"1 ' 9 ”“ 7“.
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