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STRAIN 19 BRUCELLA VACCINE-I. PRODUCTION OF VACCINE BY THE
SHAKE FLASK TECHNIQUE.

G. C. van DRIMMELEN, Onderstepoort Laboratory.

The ever-increasing demand for Strain 19 Brucella vaccine in South Africa
necessitated the investigation of methods designed to speed up production.
1e available facilities did not allow of the required expansion with agar
surface culture methods but the aerated liquid culture technique evolved at
Camp Detrick suggested a solution (Gerhardt and Gee, 1946). These results
had been obtained with Br. suis and the concentrations of living organisms
achieved were inadequate to give promise of a sufficiently high bacterial count
with Strain 19 to ensure cessation of growth when diluted to vaccine strength.
In preliminary work on aerated liquid cultures more desirable results were
obtained in Erlenmeyer flasks with small amounts of agitated media containing
glycerine, glucose. peptone, glutamic acid, histidine and yeast extract ( rne
and Wentzel, 1950).

Brucella vaccine, which consists of a saline suspension of at least 12 x 10"
living bacteria per ml. and contains no preservative of any kind, has to be
s jected to the strictest microscopical. cultural, biochemical and biological tests
for purity. As nec economical entirely closed system has yet been evolved, a

yportion of bat =s must inevitably become contaminated and has to be
aiscarded. Smaller batches are therefore preferable to large ones.

The purpose of this report is to describe the technique adopted to produce
the requisite volume of vaccine by means of agitated liquid cultures.

MATERIALS AND METHODS.

Seeding and harvesting of bulk cultures are carried out by a siphon technique
in order to minimize contamination as the room is used for various bacteriological
manipulations. Media flasks, seed flasks and vaccine flasks are fitted with
hooded pipettes of suitable length and shape (sec illustrations). The seed material
is prepared as prescribed by the United States Bureau of Animal Industry (1950).

Liquid medium is prepared as follows:—

Glucose ... ... ... ... ... ... ... ... ...... 270 Gm,
Peptone ... ... v e e o 270 Gm,
Yeast Extract (“ Mdrmlte ”) e e 90 Gm,
Phosphate (Na,HPO — Anhydrous) ... 13-4 Gm.
Warm water ... ... 4 Litres,
pH adjusted to ... ... ... ... ... ... ... ... pH6'3
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STRAIN 19 BRUCELLA VACCINE I.

This solution is cleared through “ Speedex™ powder over blotting paper and
sintered glass in a funnel and then sterilized by filtering through a Seitz E.K. pad
(“ ford sterimat ). The Seitz filter is connected over a flame by means of telescoped
glass tubes to an autoclaved 12 litre flask containing 5 litres of water plus 3 ml
antifoam agent (a polvoxethylene dcerivative of ricinoleic acid).

The seed is produced by suspending the growth on a 48 hour potato agar
culture in saline and is kept in the refrigerator until purity tests havc been
performed. An amount of 100 ml. sced suspension containing approximately
3 x 10" viable Brucella organisms is then introduced by siphon into flasks cach
containing nine litres of culture medium. From these flasks of sceded medium
450 ml. lots are delivered over a flame through a hooded pipette into flat four
litre shake flasks. The latter are placed in a shaking machine with the cradie
so constructed that each flask iies at a slant of about | in 50 with the ncck
raised (see figurec 1). The cradle is subjected to 64 excursions of 12 cm. e~ch
per minute. This results in an agitation with to and fro. as well as semicirc
forward and backward movements of the liquid. Thc whole apparatus is |
in a dark incut ing room at 37" C. for 66 hours.

Harvcsting is carried out by siphoning into vaccine flasks with diluent ready
for bottling. A bent hooded pipette is used for this operation. Each batch is
tested separately for the following factors:—

(i) pH—rlass electrode potentiometer,

i1y dens —Fitch modified Hopkin’s tubes,

(iii) puri —cultural and microscopical,

(iv) viat 'y count--Miles and Misra (1938),

(v) “S™ to “R” variations—plate,

(vi) tetrazolium reduction—v. Drimmelen (1953).

Biological tests for safety and immunizing quality are carried out on bau :d
samples of batches which have passed the above tests.

The pipette is sealed off and the flask stored in the cool room to await
bottling when the pipette is opened over a flame and purity tests are repeated on
the final product.

RESULTS.

The viabil - counts (Miles and Misra, 1938), packed cell volume and the
pH changes in 3 growth curve are presented in Graph (a). At routine harvesting
(66 hours) a t=al count of 150 to 200 x 10* viable organisms per ml. can be
obtained (see 1ible 1). Exhaustive studies with the technique prescribed by
the B.A.l. ana others (Huddleston, 1949, Braun, 1947, 1950) fail to show any
indication of variants in the culture at the end of the logarithmic phase. The
mutation rate for “S” to “R” variants appears to be lower than that
encountered in vaccine samples made from conventional potato agar cultures.
Purity is checked again after bottling by an independent laboratory using cultural,
biochemical and microscopical tests. Antigenicity is tested as a routine in
guinea-pigs and occasionally in cattle. Immunity tests in guinea-pigs (Stableforth,
1953) and in cattle (McDiarmid, 1953) are carried out. Results obtained agree
entirely with i »se from surface culture vaccine. The reactions produced also
give the usual temperature curves, swellings at the site of injection and swellings
of the regional lymph glands in cattle. In guinea-pigs no lesions are found at

sy and duration of spleen infection shows nothing unusual.
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Brucella  abortus  Strain 19.
Growth Curve of Shake Flask Aerated Liquid Culture.
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GraPH (a).—The Growth Curve of Brucella aborrus Strain 19 in aerated liquid culture in shake
flasks of 4 L. capacity; showing packed cell percentage, viable organism count, pH changes,
percentage reducing sugar in medium, variations in tetrazolium reducing power and percentage
extracellular phosphate.
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The shake flask technique permits a greatly increased output of Contagious
Abortion vaccine at a reduced price. The potential production capacity of fhe
laboratory has been increased from 250.000 doses per year to about three mi
which should meet the requirements of Southern Africa for the near future (van
Drimmelen, 1952).

SUMMARY.

A mcthod for the production of Brucella abortus Strain 19 Vaccine by a
shake flask, aerated liquid culture technique is described.

ACKNOWLEDGMENTS.

Dr. R. A. Alexander, Director of Veterinary Services is thanked for permission
1o publish this report. The help of Professor R. Clark in connection with the
manuscript and the technical assistance of Mr. P. J. van Rooyen and Mr. F.
rrwell is appreciated.

LITERATURE.
BRAUN, W. (1947). Bacterial Dissociation. Bact. Reyv., Vol. |1, pp. 75-114.

BRAUN, W. (1950). Variation in the genus Brucella. Brucellosis. A.A.A.S. Symposium ),
pp. 26-36.

JCK, J. M. (1930). Studies of Vaccination during Calfhood to prevent Bovine Infectious
Abortion. Jnl. Agric. Res., Vol. 41, pp. 667-690.

BUREAU OF ANIMAL INDUSTRY (1950). Production methods for Br. abortus Strain 19
Vaccine (Revised). Type copy.

CAMPBELL, A. D. aAND RODWELL, A. W. (1949). Experimental investigation of Calfhood
vaccination with Brucella abortus Strain 19, Aust. Vet. JI., Vol. 25, pp. 46-52.

COTTON, W. E., BUCK, J. M. aNp SMITH, H. G. (1934). Further studies of Vaccination during
Calfhood to prevent Bang's Disease. J.A.V.M. Ass. (New Series), Vol. 38, pp. 389-397.

EDWARDS, S. J., M. [ARMID, A., DE ROPP, R. S. anD McLEOD, D. H. (1936). [mmunity
in Cattle Vaccinated with Brucella abortus, Strain 19 and a note comparing this Strain with
45/20. Vet. Rec., Vol. 58, pp. 141-146.

GERHARDT, P. anp GEE, L. L. (1946). Brucella suis in aerated broth culture. 1. Il and II1L
J. Baci., Vol. 52, pp. 261-292.

GREGORY, T. S. (1951). A comparison of the effects of Intracaudal and Subcutaneous Vacci-
nation of calves with Brucella abortus Strain 19. 1. Max. Post. Vac. Titres and resistance
of Serum agglutinins. Aust. Vet. Jnl., Vol. 27, pp. 319-325.

GREGORY, T. S. (1957, A Comparison of the effects of Intracaudal and Subcutaneous Vacci-
nation of calves v Brucella abortus Strain 19. 11. Immunity during the First Pregnancy in
the Second Yea:r mfter Vaccination. Auwust. Vet. Jul., Vol. 28, pp. 194-200.

C  :ZGORY, T. S. (1953). A Comparison of the effects of Intracaudal and Subcutaneous Vacci-
nation of Calves with Brucella abortus Strain 19.111.  Immunity during the Second Pregnancy
in the Third Y after Vaccination. Aust. Vet. Jul., 29, pp. 98-103.

GREGORY, T. 8. (1953). A Comparison of the effects of Intracaudal and Subcutaneous Vacci-
nation of Calves with Brucella abortus Strain 19.1V. A general assessment of results three
years after vaccination. Aust. Ver. Jul. 29, pp. 117-121.

HUDDLESTON, I. F. (1949). Dissociation Phases of Brucella and their properties. Papers 49th
Gen. Meet. Amer. Ass. Bacteriologists.

McDIARMID, A. (1953). Personal Communication.

MILES, A. A. aNp MISRA, S. (1938). The estimation of the bactericidal powers of the
blood. Jul. Hyg. Cambr., 38, pp. 732-749,

209
276538—4



STRAIN 19 BRUCELLA VACCINE 1.
STERNE, M. P. anp WENTZEL, L. M. (1950). Personal Communication.
"ABLEFORTH, A. W. (1953). Personal Communication.

TAYLOR, A. W. ano McDIARMID, A. (1949). The Stability of the Avirulent Characters of
Brucella abortus, Strain 19 and Strain 45/20 in lactating and pregnant cows. Fef. Rec. 61,
pp. 317-318.

VAN DRIMMELEN, G. C. (1953). Supravital Staining as a Method of testing the viability of
bacteria in suspensions. S.4. Jal. Sci. 49, pp. 255-260.

VAN DRIMMELEN, G. C. (1952). Brucella abortus, Strain 19 vaccine more readily available.
Jnl. S.A.V.M.A. 23 (3), pp. 149-153.

210









G. C. VAN DRIMMELEN.

FI1G. 3.—Schematic illustration of production methods applied to aerated lignid culture of
Strain 19.
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LEGEND TO FIGURES 2 AND 3.

Seed suspension from agar surface culture in Roux flask.

Bent hooded pipette for harvesting seed suspension by siphon into diluent.
Seed flask.

Pressure filter fitted with Seitz IF.K. asbestos pad.

Telescoped glass tube joint connecting filter to medium flask.

5b. Glass tube from disconnected joint sealed off in flame.

6.
7.

8a.

Bent glass tube for introducing filtered medium.
Medium flask.
Bent ¢ ; tube filled with seeded medium being siphoned over into shake flasks.

8b. Bent ¢ s tube filled with seed suspension running into medium flask.

9.

10a.

11.
12.
13.
14.
15.
16.
i7.
18.
19.

Seed flask tested for purity.

Hooded pipette for transferring seed suspension by siphon to medium.

Shake flasks being filled with seeded medium by means of siphon and hooded pipette.
Shake flasks on shaking machine, front view.

Shake flask on shaking machine, side view (liquid stationary).

Shake flask on shaking machine, back view (liquid agitated).

Shake flask on shaking machine, top view (liquid agitated).

Harvesting of aerated liquid culture by means of bent hooded pipette and siphon.
Vaccine flask with buffered saline diluent,

Hopkin's tube for density test.

Culture dia for purity test.
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