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Prudy Tomekovo Nauchno-Issliecovatelekogo Instituta Vakteir i Sy- '
vorotok, Minieterstve Zdravookhraneriiya, USSK (Transactione of the

Tomek Scientific Besearch Institute of Vaccines and Serums, Ministry

of Health, USSR), vol.1s, 196C, pp.140-144

Quick Disgnosis and Sanitary Bxpertise of Water Cortarirated by

Patbogenic kicrobes or tneir Tcxine

By: K.A. XORCZCV
Prox the Sanitary Epidemiological Department

(Translated by: Edward Lachowicz, Xaryland, Xedicasl-Legal Foun-
detion, Inc., 700 Pleet Street, Baltimore, Narylanad)

A sanitary expert examination of water preeente a tise con-
suming and important task performed by health officers together
with epidemiclogiete and bacterioloygiste.

There are very many methods of detectiorn and identification
.* =i“rnuves .r the:r toxins. In examiratiop of water one must
use tbe methods which offer the most complete and reliable data
in the shortest possible time.

Much consideration has beern and is etill given here and
strcad to the problems of a quick diagnosis and idertiflication
of pathogenic bacteris in natural medium.

The most promising are the methods of quick diagnowuis that

are based on the use of polysaccharide-haptern ir seroreactions.

Tuie substance, a8 we know, is8 the only carrier of sero.ogical 'L—fff
specificity of most pathogenic bacteris.

We, in the Soviet Union, have developed a method of tlLis i
reaction with 1 (0)~-group of numan erythrocytes, as reported by (v

P T




31

KRAVCHENKC and SOKEOLOV (1), In addition to the positive ci.cs,
this technique also Las a number of important disedvantuges, Its
basic negstive factor is that,being a living biological sudbstrate,
human orythrocytes die away rather quick and are destroyed outside
the organism; even a slight hemolysis accomparying this process
causes a spontaneous agglutination, which ia-indistinguiahablc
from the agglutination yielded by specific serums. Sometimes, the
same autoagglutination begins because erythrocytes poesess their
antigenic nature. One can prevent, for eome time, a quick de-
struction of erythrocytes by keeping them in the cold,

The use of banked blood and desiccated etromal erythrocytes
reduces the sensitivity of reaction.

A.V, ORLOV (4) rroposed to use cholesterol that poesesees no
naturul antigen, but is a component 3f stromal erythrocytes; 1t
Las long eince been used 1in the serological diagnosis of syphilis
as an ingredient :(n%eneifying the sensitivity of antigens,

The author named his reaction "haptocholic flocculation in
vitro". Ite essence is the same a8 that of the reaction of KkAV-
CHEMRG and SOEQLOV, The distinctive feature ie the subetitution
of alive, very unstable and costly adsorvent /1 (C)-group of
human erythrocytes/ by a chemical ingredient (cholesterol) which
can be kept in & powler form for years,

We checked the sensitivity and specificity of the reaction
of KRAVCHEMKG and oOKOLCV using 1 (C)-group of rumun erythrocytes;
‘e aleo checked the haptocholiic flocculation reaction in vitro
roposed by A.V, GRLOV.

{
To prepare polyssccharide-bhapten for use in our experiments,
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TEXT NOT REPRODUCIBLE

we obtained PLEXNER’S dyeentex
SCHTUTZER’S and SONNE’S dysent
(XCZHBFKOV) No.1 and 5, as wel

Polysaccharide-hapten was
oCROLOV method from bacterial
from <5, 5%, 100 and 200 =il
in 1 ml.

The eseence of modificat.
ride-hapten according to 30KOL
snaller quantity of -""-~1i ancd
this expreesed {tself more fu
The nethod of preparation has
AGLCY (6 and A.V, ORLOV,
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We also developed in all

reaction concomitantly to ORLCOV . wmethod of tne
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The volume of liquid in w
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Serum diluted 1:10 was us.

bacteria "“C"

bacterias, aleo cc

» No. 3t then SCHXITZ

orm bacteri

colifora bacteri .290.

pared accorcding t » modified
ensions in water ; contained
tu ! bililon of reganians

«n the preparatiorn olysaccla~
.8 confirned to our >f a

4, t ' " . higher con. cavioae,

Ly in osmotic aspects 8olutions,
. dedcribed in detail v, .I, SO-
on was determine ..cossing to

<red up in mixture

. quantities

. those sought fo..
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+th the tit

o, oriments XMAVC: .. ...0=30K0LOV’S

..otocholic floccu-

. process took

also ac. .. lished in 12,5 ml

FLEXNER'S poly-

valent - 12,800; SCHMITZ—uCHTU..c.'v = 25,600 wii SONNE’S - 6,400,

In all, we performed 48 experiments with pure polysaccharide

haptens of dysentery and 108 experimente with a mixture of added
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coliforz bacteria. Collective ex,erimental reaultes are presented
in Table 1,

Ap we 8es frow Tabdle i1, the huptocholic-flocculation reaction
in vitro was positive in thie presence of a % million concentration
of nmicroorganisms in 1 wl of 1nitial suspeasion 11 the case of
oCralTZ-<GCHTUTZER’S dysentery bacteria; aleo ir the presence of
10¢ millions of FLEXNER'S dysentery bacteria ani 200 zillione of
SCNNA’S dysentery bacteria. The experiments with %he KMAVSHENKO-
SOLOLOV reaction were aflirmuative in the presence of 25 pillion
concentration of microorganisma ir. initial -uspension of SCHMITZ-
SCHTUTZER’3 dyeentery bacteria and with 5% mi{llion conceutration
of PLEXNER’S and SONNE'S dysentery bacteria.

Dissimilar data vertinent tn the sensitivity of both reactions

with various types of dysenteéry bacter.a are, apparently, influ-
e -21 . r.rers € ,set Beriaa,

Tre wumLiagtinr LD Lie heptochollic flocculatinon in vitro wase
hindered by insufficient hnmwngenization of cholesterol in the
;hiy3i10l0gicul solution af'ter centrifugation and in serims iuring
the performance of experiments., In connection with the above, we
considered a positive reaction with such Concentraitons of hapten,
which would make Jquite impossible to confuse a specific and non-
specific conglomeration of najtocholic sud;ensior irn vitre during
bagic experiments and also under contr,l conditinns, In the reaction
evaluated by us as positive, the ugglutinatinu of suspended cho-
lesterol particlee was cleariy viaidle, alao their enlar.-ement

and a distinct clarifying ot fluid were apparent, e rat2d such

reaction evaluation by two crosses {++); three crosses (+++) were
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indicated in cases in which tne\aggIQtlnation, the enlargement of
cbolesterol particles and the clarity of fluid were stil]l better
expressed. In the presence of massive clottings and complete
clarity of fluid, the reaction was rated by four crosses (+++4),
All Peactione with cholesterol were examined Lehind a black back-
ground within ¢ to S minutes, Keactions after % minutes were dis-
regarded,

The KRAVCHENEKO-SOKOLOV reaction ia more pliant in a sense of
ovaluafion, consequently it offers an opportunity for detection
of erythrocytes’ agglutination at much lower concentrations of
haptens, i.e. when fresn human erytarocytes are used of the
1 ({)-group and have been washed ;ust 2 or 3 times. Erythrocytes
kept :n the coid for 4 or S5 Juys, or at room temperature for one
ia . mWAT L.ve @ 3junlanenus akulutination, which could be prevented
vy o dant s PR, Larucstes a4t ledast 4 times, |

Trug, we ur-~e; ‘ed u8 ponitive the KHAVCHENKRO-SCKCLOV reaction
and rated i1t by two crosses (++), while applying tnree crosses
{(+¢+) to the haptocholic flocculation in vitro,

The adcdition of heterogeneous antigens to tested subsiances
in pruportione of 1:5, 1:10 and 1:15 falled to have a noticeable
effect or. the sensitivity of both reactions,.

The speciticity of thne haptochoulic flocculatinn reaction in
vitro and that of tne KRAVCHENKC-SOKRCLOV resction hus been con-
firmed in numerous experiments with the reciprocal aczlitination
involving heterogeneous and homologous seruma,

The number of positive reactiona increased in solutlions

containing 25 to 50 millions of microorganisms, following the in-
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crease from S to 12,5 ml of the volume of fluid in which the ad-
sorption process tock place, while the concentration of micro-
organisms remained unchanged in 1 ml. The same effect was not ob-
served in mixtures containing much higher concentrations of micro-
organisms,

The contact photographing helped us in reaction readings and
in computation of the reaction intemsity during our research; it
could also be succesafully used in a practical performance similar
to the procedure with the diaphragm filters at the waterworks
laboratories to determine the indexing of water,

Our verificetion of the improved reaction method suggested
by A.V. CRLOV and involving haptocholic flocculation with the use
of diaphragm ultrafilters, fully confirmed the finrdings of the
author,in that cholesterol, as a suspended matter, is more stable
“n suspensions, There ie an obvious and greater reaction sensi-
tivity rellected by way of a fulier adacrption of polysaccharide

haptens from mixtures,

Conclusions

1. Sercreactions with polysaccharide-Laptens are sufficlently
sensitive and can be fully used in diagnoses of pathogenic bacteria
during expert examination of water,

2. 1ln presoctice, the haptocholic flocculation reaction in
vitro 18 not inferior to the KRAVCHENKO-SOKOLOV reaction.

3. It ie eseential to exanmine mue& closer the mechanism of
the haptocholic flocculation reaction in vitro and to search for
such colloidal systeaz, which would give more homogenecus and stabdle

suspensions of oholesterocl,
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Sumpary Printed in English

keaction of haptocholic flocculation on the glass with poly-
saccharide hapten of Flexner’'s dysentery bacteria "C", No.33C,
Sturzer-Shmitz and oonne, put forward by a.b. urlov, duvsc not
practicully yvield in its sersitivity %o Wravchenk -vokolov's
redaction.

Tine Uloucculation of chulesterin and erytnrocytes charged with
jolyvaccharide nhapten set in, a® a rule, only under irfluence of

specific sera,
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