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SYNOPSIS

Two methods of preparing a stable suspension for Vi-aggluti-
nation tests are discussed. Both maintain Vi-agglutinability and
0-inagglutinability after storage at 370C for 6 months, and the
second also maintains the Vi-capsule-staining property. The first
method involves the addition of 0.5% CaC12 to a heavy saline
Vi-suspension, while in the second a similar suspension is treated
with an 0.2% solution of chrome alum.

Felix 6 recently stressed the need for standardization of the Vi-aggluti-
nation test and proposed the use of a standard serum for that test. Since
the use of a stable Vi suspension will make the standardization much
easier and simpler, we propose here the following methods of preparation.

1. Addition of Calcium Salts to Vi Suspension

As has previously been reported,1' 3 salts of calcium, magnesium,
cadmium, zinc, barium, manganese, and nickel at a certain concentration
stabilize Vi suspension so as to make it resistant even to the action of
Vi-destructive salts, such as citrate, oxalate, malonate, malate, tartrate,
and to the action of phenol at 370C. The stabilizing action of the addition
of 0.5 % CaCl2 to a Vi suspension has been so marked that Vi-agglutin-
ability and 0-inagglutinability are maintained after storage at 370C for
more than 6 months.

To a saline suspension of typhoid bacilli (70,000,000,000 organisms
per ml) is added three times its own volume of 98% alcohol in order to
destroy H antigen. After thorough mixing, it is kept at room temperature
for one -hour or in the refrigerator for 24 hours and then centrifuged.
This alcohol treatment is unnecessary if an H-deficient strain, such as
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the Vi 1 recommended by Bhatnagar,5 is used. From the bacilli separated
by centrifugation, a saline suspension (70,000,000,000 organisms per ml)
is made. A bacterial suspension containing 0.5 % formalin, 0.50% CaCl2,
and 700,000,000 bacilli per ml is prepared from the above concentrated
saline suspension as follows:

heavy saline suspension (70,000,000,000 organisms per ml)
20% solution of CaCl2.................
commercial formalin ..................

physiological salt solution ................

Total.

5.0 ml
12.5 ml
2.5 ml

480.0 ml
500.0 ml

This suspension can be used as the stable Vi suspension for distribution.

TABLE I. STABILITY OF CHROME-TREATED SUSPENSION*

Dilution of serum

Suspension Treatment of Serum**suspension sln1:50 1:100 1:200 1:400 1:800 1:1,600 1:3,200 1:6,400 coalnel

none Vi +++ +++ ++ + + - - - -

Ty. . heated at 600C Vi +++ +++ ++ + + - - _suspension for 30 minutes
(chrome- o ..-
treated)

heated at 1000C Vi +++ +++ ++ + + _
for 30 minutes

.~~~~
none Vi +++ +++ ++ + + - _ _

Ty2 heated at 600C Vi ++ ++ + -_ _ -
suspension for 30 minutes
(not chrome- o...0treated)

heated at 1000C Vi _ _ _
for 30 minutes

o +++ ++ + + ±- - -

0901 none Vi.- - -_
suspension o ±++ +++++++++ ++ + + - -

* Mixtures of 0.5 ml of serum dilutions with the same volume of suspension were used. These
mixtures were kept in the water-bath at 370C for 2 hours and then at room temperature overnight.

** Vi serum - serum of rabbit immunized with living typhoid bacilli of strain 6S.
0 serum = serum of rabbit Immunized with heat-killed typhoid bacilli of strain 0901.
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2. Chrome-Treated Suspension

As was reported elsewhere,4 chrome-treatment of Vi suspension makes
Vi antigen so stable as to make it resistant even to boiling (see table I).
Several water-soluble chrome salts can be used for this purpose; chrome
alum and chromium sulfate are found the most convenient and effective.
A heavy suspension of typhoid bacilli (140,000,000,000 per ml), after

removal of H antigen by alcohol if necessary, is mixed with an equal volume
of 0.2% solution of chrome alum. Formalin is added up to 1 %, and the
mixture is kept at room temperature for 5 days. Bacilli are separated
from the mixture by centrifugation and washed three times with physio-
logical saline. A suspension containing 3,500,000,000 bacilli per ml and
0.5 % formalin is prepared from it. This suspension is dispensed and
stored as stable Vi suspension. Before use, the suspension is diluted to
five times its volume with physiological saline.

The stability of this suspension has so far been tested at 370C for
6 months and found to maintain its Vi-agglutinability, 0-inagglutinability
(R-inagglutinability if Vi 1 is used) as well as its Vi-capsule-staining
property.2

RIESUMI!

Les auteurs proposent deux methodes permettant de preparer des suspensions stables
d'antigenes Vi, en vue de faciliter la standardisation de l'epreuve d'agglutination.

La premiere methode fait usage des propriet6s stabilisantes du chlorure de calcium.
L'antigene H, s'il est present, doit etre prealablement detruit par l'alcool. Une suspension
bacterienne dans le solute physiologique, contenant 700 millions de bacilles typhiques
par millilitre, 0,5 % de formaline et 0,5 % de chlorure de calcium, constitue une prepa-
ration stable, propre a etre distribuee. L'agglutination Vi et l'inagglutinabilite -O se sont
maintenues apres conservation i 370C pendant plus de 6 mois.

La seconde methode recourt 'a l'emploi d'alun de chrome et donne des r6sultats
analogues a ceux de la premiWre methode.

REFERENCES

1. Ando, K. & Nakamura, Y. (1943) Nippon Saikingaku Zassi, 564, 41
2. Ando, K. & Nakamura, Y. (1951) Jap. J. exp. Med. 21, 41
3. Ando, K. & Nakamura, Y. (1951) Jap. J. exp. Med. 21, 141
4. Ando, K. & Nakamura, Y. (1951) Jap. J. exp. Med. 21, 149
5. Bhatnagar, S. S. (1938) Brit. med. J. 2, 1195
6. Felix, A. (1950) Bull. World Hlth Org. 2, 643


