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PURIFICATION TECHNIQUES FOR LIVING RICKETTSIAE
M. CAPPONI, J. GIUNTINI, and K. KAWAI
ANN. INST. PASTEUR 121:43-48, 1971
Translated by Phebe W. Summers

SUMMARY

|

|
x TllCll.\'lQl'ES FOR THE PURIFICATION OF LIVING RICKETTSIAE

-

Numerous techniques for the purification of Rickettsiac exist at the present
moment. Their high numbcr indicates the extent of the problem. To ob(ai.n
purified Rickettsiac which are still viable, techniques which involve simple centri-
fugation in the presence of KCl M/t or, even better, those in which either
Amberlit or Sephadex is added 10 the centrifuged preparation, are recommended.
These methods are only slighty more complicated than the technique of Craigie
and have the advantage of yielding living suspensions in which the bacterial coat

is only slightly altered and whose virulence is only slightly reduced

The problem of purification of rickettsiae can no IISQSr be posed
for R. quintana which has been cultivated on enriched agar without cells
(9), in which case one suspends colonies taken from an agar base.

While it can be carried out on a homogenate of lungs of mice
inoculated by the intranasal route, lungs of rabbit; inoculated by the
intratracheal route, or even more easily on yolk sac membranes, the
problem is more complex. One must separate the cells and tissue debris;
this is not feasible by physical or chemical procedures, which generally
damage the rickettsial walls. .

Various techniques have been utilized since Castaneda (11), that
of Craigie with ether, among others. Other ingenious procedures have
been successively used (2-5): density gradients and use of sucrose
and of 1 M KC1 (Ribi and Hayer); dextran and CnCl2 (David and Patrick;

K tartrate (Allen); celite (Shepar&); ion exchange resins such as

Amberlite; or DEAE-cellulose (Fiset and Silbermann), etc. After several
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purification attempts with trypsin and polymyxin, fluorocarbon (? Genetron)
and by 1 M KC1, we have twice tried a purification using Whatman AE-81
paper, then Amberlite and finally Sephadex G-50. The problem of obtaining
living rickettsiae has evidently been resolved by this second series of
techniques. :

Materials and Methods

In all cases the yolk sacs have been homogenized in an Ultra-Turrax
grinder for 1 min. Only cultures of nonpathogenic strain E of R. prowazeki
incubated in eggs have been used.

Trypsin and polymyxin B have been utilized according to the method
of Woolridge and Grayston (10) as applied to the purification of trachoma

elementary bodies. Ground membranes of infected incubated eggs were

suspended in Sorensen buffer, adjusted to pH 8 with 1% carbonate, then

treated with trypsin at a concentration of 0.2%7 and placed in a 37 C water

bath for 3 hr. After a new addition of trypsin (0.1-0.2 ml/100 ml), 2
centrifugations were carried out, 100 and then 1800 rpm. The supernatant
was then centrifuged at 10,000 rpm 2 times and the pellet taken up in
buffer. Polymyxin B was added at a rate of 80 mg/ml; the whoie was
cooled to 4 C. A precipitate formed; light centrifugation permitted
recovery of the supernatant, rich in rickettsiae.

The Genetron was used according to the technique for elementary
bodies of trachoma developed by Bernkoff and Orfila (4). Forane 113,
produced at little cost,is stocked.in 2-liter containers. Mixing several

yolk sacs, rich in R. prowazeki strain E, with 0.85% NaCl and Genetron,




in a proportion of 40 ml of membranes to 200 ml of physiologic water
and 66 ml of Genetron, one homogenizes and centrifuges at 1800 rpm for
S min. After removing the superficial lipid pellicle one decants (1st
supernatant); 200 ml of physiologic water to obtain the 2nd supernatant.
Combining these supernatants and fecommencing the whole operation, one
obtains after quick centrifugation a pellet very rich in rickettsiae,
which can be suspended as desired in physiologic water.

1 M KC1 has been used in the combination for centrifugation, according
to the techniques of Ribi and Hayer (5). Frozen yolk sacs collected in
distilled water were thawed, mixed with molar KCl in a proportion of 40 ml
of 1 M KC1 to 8 gm of yolk sac in distilled water. After centrifugations
at 1500 rpm for 10 min and recovery of the supernatant, this was centrifuged
15 min at 9000 rpm and the pellet was taken up in 1 M KCl. Finally, 2
centrifugations at 9000 rpm yielded a pellet which was suspended in a small
quantity of distilled water. A

Whatman Paper. We have used sterilized diamino-ethyl-cellulose

AE-81, a weak anion exchanger (5.0 mEq/m2 capacity, diffusion speed 15 min).
This paper, placed on a sterile funnel, is treated with én acidifying
solution, then again with a pH 8 solution; the filtrate is the semipurified
suspension. After 3 centrifugations of the yolk sac in physiologic saline,
2 slow and one fast, the pellet is taken up in a small quantity of physio-
logic water and filtered on the cellulose-treated paper. An opalescent
almost pure suspension, and rich 1ﬁ rickettsiae (strain E of R. prowazeki),

has been obtained at a pH slightly less than 7.
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Amberlite Treatment. The technique follows that of Yamamoto and

Kawamura (8). The Amberlite used was the resin LRC-50H RP, sterilized
at 110 C by autoclaving after treatment with an alkaline then an acidic
solution. To 30 ml of the rickettsial suspension of thc same strain,
10% sterilized resin was added with 30 ml of Bovarnick-~Snyder (SPG). A
first centrifugation for 10 min at 1000 rpm is followed by a second at
9000 rpm for 25 min after taking up the intermediate phase. The pellet
mixed again in 15 ml of Bovarnick solution is centrifuged at 1000 rpm.
The supernatant is removed and recentrifuged at 9000 rpm for 25 min.
This pellet in Bévarnick solution contains pure rickettsiae; storage is
at -30 C.

Sephadex G-50 Technique has not been described elsewhere and seemed

interesting to compare with the Amberlite method; the materials used and
the methods were similar to the preceding. Sephadei G-50 replaces the
Amberlite and the last pellet is taken up in Bovarnick solution and
stored at -30 C.

A second technique is offered for Sephadex column chromatography.

After grinding 1 min in the Ultra-Turrax, 10 yolk sacs rich iﬁ rickettsiae

(strain E), 3 centrifugations are carried out: 2 slow ones at 1400 rpm,

with recovery of the intermediate strain, and a rapid 3rd one at 9000 rpm,

with recovery of the pellet in 30 ml of physiologic water. A Sephadex

G-50 column with 10 gm/150 ml saline buffer at pH 7.2 was used. The

cellulose powder was previously sterilized at 110 C by autoclaving. The
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rickettsial suspension is poured into the upper part of the sterile
column (the lower part has been plugged with sterile cotton); after 2 hr
a rickettsial suspension was recovered and placed at -30 C.

For electron microscopy, after centrifugation, the suspensions
were prepared in distilled water and placed on grids for examination.
The suspensions dried with UV light were shadowed with an alloy of gold
and platinum at an angle of 15°. The examinations made with a Siemens
EM were carried out with a 80 Kv electron beam, at an enlargement of
8500. The final'magnification obtained photographically was 18,000.

Results

Here briefly are the results obtained and presented in the 2 tables.
I. 1Inoculation of 7-day incubated eggs by the yolk sac route and numbers
of eggs containing rickettsiae (Table I).

Table 1

No. eggs containing Embryos dying before

Techniques No. eggs rickettsiae the 10th day
Trypsin and polymyxin 10 0 0
Fluorocarbon .
(Genetron) 10 0 0

KC1 (1 M) 10 2 2
Whatman paper 20 10 0
Anberlite 10 5 5
Sephadex 20 : 6 0
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It can be scen that with the trypsin-polymyxin and Genetron methods,
no rickettsiae survive, as anticipated. 1In contrast with 1 M KCl, contrary
to the opinion of other authors, some rickettsiae are still intact and
in 20% of the eggs one sees dead embryos before the 10th day, which
assumes fairly good virulence. With Whatman paper half the eggs survive,
but virulence is less: no embryo died before the 10th day. It is the
same with Sephadex: from one-~third of the eggs, one recovers living

rickettsiae, but the embryos die late. On the other hand, with Amberlite,

half the eggs survive and the embryos die before the 10th‘day. Nevertheless,

it should be noted that with this process one can see some contaminants
because the manipulations are longer than with Sephadex.
I1. Microscopic Purity of the Suspensions.

To the naked eye, the suspensions always have the same clear
opalescent appearance. But if one rates the rickettsial purity by light
and electron microscopy from + to 1+, 2+, 3+ and 4+ the suspension is

imperfectly purified as shown in Table II.

Table II

Light Microscopy EM
Trypsin and polymyxin 2+ ND
Fluorocarbon (Genetron) 3+ ND
1 M KC1 2+ ND
Whatman paper 1+ +
Amberlite 2+ +
Sephadex 2+ +
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The purity of the suspension viewed by light microscopy is, therefore,
best with Genetron; it is good with Amberlite or Sephadex; it is a little
less with simple filtration on Whatman paper. By EM with Amberlite or
Sephadex (Fig. 1), one obtains a fairly good suspension; it is less good

with Whatman paper.

Fic. 1. — Rickeltsia proccazeli souche E apris purification par le Scphadex.
Grossissement 18 aoo (microscope Siemcens).

Discussion

(e Cown
Obviously,ﬂfor such a problem of purification, be satisfied with

repeated centrifugations; but it is difficult to obtain in this manner

rickettsiae of much purity.

When one obtains a rickettsial suspension after purification with

Amberlite or Sephadex, one can preserve them in sealed ampules at -30 C.
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They store better at -70 C, under dry ice. Stock can be stored for
several weeks, even several months. There may be some loss of virulence.

Treatment by resins seems to be more logical than treatment by inert
powder such as Sephadex. Nevertheless, the manipulations with the Amber-
lite technique are long and subject to contamination. It seems that the
Sephadex technique which uses sterilizable cellulose particles, without
previous preparation is simplest and preferable. It should be noted
that a portion of the rickettsiae is not living.

Treatment with 1 M KC1 perhaps shortens the procedure, without damage
to the rickettsiae. It is a simple technique, recommended in certain
cases, because it is rapid and carried out with ease.

As for the other treatments for rickettsial suspensions, such as
those which utilize trypsin and polymyxin or treatment by Genetron,
they are very tempting, but they have the major inconvenience of decreasing
the numbers of rickettsiae and totally inactivating them.

Finally, to the techniques described, one can always add centrifuga-
tions: the only inconvenience of their repetition is perhaps the lengthy
procedure, decreasing the number of rickettsiae or the risk of introducing

contaminants.
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