


THE FREEZE-DRYING OF COWDRIA RUMINANTIUM

TABLE 1 Details of 10 freeze-drying experiments

. Duration of

l;:;g). ) Tissue V?Il#e?e C:t}ggﬁm Stabilate fre{f:vz(g;d(rg)ing
1 Mouse organs 1,5 Kiimm BLP+ Scowgard 17
2 Mouse organs 1,5 Kiimm BLP+ 10 % sucrose 17

+ 10 % peptone

3 Mouse organs 1,5 Welgevonden RT P+ Scowgard 17
4 Mouse organs 1,5 Welgevonden P+ Scowgard 17
5 Sheep blood 3 Welgevonden BLP 53
6 Sheep blood 1,5 Welgevonden nt p 28
7 Sheep blood 4 Welgevonden P 53
8 Sheep blood 5 Welgevonden P 30
9 Sheep blood 5 Ball 3 P 30
10 Sheep blood 5 Ball 3 P 53

TABLE 2 Infectivity to mice of freeze-dried Kiimm and Welgevonden infected tissues before and after storage at various temperatures

Reciprocal of infectivity titre in mice

Ex Storage Prior Directly Days after freeze-drying
N é) . tempera- to after
‘ ture FD* FD 2 3 5 21 60 90 180 | 210 | 365 | 730

1 3,8 2,8 2,4 0

2 Room 4.8 3 1,2 0

3 3,4 3,2 0

8 0

1 38 2,8 2 1,5

2 4.8 3 3 2,6

3 4°C 3,4 3,2 1,8

1 4,4 33 28 | 16

5 2,5 1,8 1,4 1 0.8

8 3,8 2,5

3 3,4 3.2 2,4

4 ~18°C 4,4 3,3 2.3

5 2,5 1,8 15 0.8

6 2.4 1,6 1,6

5 - 28°C 2,5 1,8 1,8 1,8 1,7 1.4

7 2,8 1,8 1,8 1.4

2 4.8 3 3

3 Liquid 3.4 32 2,5 1,8

4 nitrogen 4,4 3,3 3,3 3,3

5 25 1.8 1.8 1,8
* FD — freeze-drying
ulated i.v. with 3 mf of reconstituted'sheeg blood, ruminantium, the stabilizer or the duration of the
freeze-dried in Exp. 5 and stored at —28 °C for 3 freeze-drying cycle.

months. Early morning rectal temperatures were
recorded and the oxen treated with oxytetracycline'
at a dosage level of 10 mg/kg body mass on either the
2nd, 3rd or 4th day of the febrile reaction. Six
animals were treated 16 days after infection before a
rise in body temperature and 4 were left untreated.
None of the calves were treated. Six months later the
vaccinated animals and suitable controls were chal-
lenged with a deep-frozen stabilate of sheep blood
infected with the Welgevonden stock at a dose of 5
mf. No treatment was given when the animals were
challenged. Fourfold serial dilutions of sera col-
lected from the oxen a month after vaccination were
subjected to the indirect fluorescent antibody (IFA)
test (Du Plessis & Malan, 1987a).

RESULTS
Mice infectivity test
The loss of infectivity duri  the process of lyophi-
lization, as determined in m..c, varied from as little
as 0,2 log (Exp. 3, Table 2) to as much as 1,8 log

(Exp. 2), with an average of 0,97 log. This variation
did not seem to be related to either the stock of C.

! Terramycin LA, Pfizer
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Infectivity declined rapidly after storage at room
temperature. It was maintained for 3 days, but was
totally lost after 5 days.

Sar les stored at 4 °C showed a decrease in infec-
tivity aater 21 days, but were still infective after 90
days. At —18 °C and —28 °C the decline in infectivity
in relation to the storage period was much more
gradual and only commenced after 90 and 180 days,
respectively. It was noteworthy that freeze-dried
samples of sheep blood infected with the Welgevon-
den stock and stored at --28 °C for 2 years (Exc{). 5&
7, Table 2) were almost as infective as immediately
after lyophilization. Except in the case of Exp. 3,
there appeared to be no loss of infectivity after
storage 1n liquid nitrogen for 1-2 years.

There did not appear to be any correlation
between the gradual loss of infectivity after storage
and the stabilizers used on one hand and the dura-
tion « the freeze-drying cycle on the other. The
decline in infectivity appeared to be related rather to
the temperature at which the samples were stored.

Infectivity tests: sheep

All 5 animals (Sheep 2-6, Table 3), inoculated
with reconstituted freeze-dried sheep blood infected



TABLE 3 Infectivity to sheep of freeze-dried sheep blood infected with the Ball 3 and Welgevonden stocks

Exp. No. Sheep No. Inoculum sheep blood Reaction
9 1 5 mé, diluted 1/10, prior to FD 10/6/41,6', died
9 2 5 mé, undiluted, directly after FD 11/7/41,8, died
9 3 5mé, diluted 1/10, directly after FD 13/7/41,1, died
9 4 2,5 mé, undiluted, stored 90 days at 4 °C 18/9/42, died
9 5 2,5 mé, undiluted, stored 90 days at —28 °C 11/8/41,2, died
9 6 2,5 mé, undiluted, stored 220 days at —28 °C 8/7/41,8, died
10 7 5 mé, diluted 1/10, prior to FD 10/7/41,5, died
10 8 5 mé, undiluted, directly after FD NR?
10 9 2,5 mf undiluted, directly after FD NR
5 10 3 m¢, undiluted, stored 60 days at —28 °C 11/5/41,3, died
5 1 3 mé, diluted 1/5, stored 60 days at —28 °C 13/12/41,9, died
5 12 3 m¢, diluted 1/5, stored 60 days at —28 °C ' 18/5/41
5 13 3m¢, diluted 1/10, stored 60 days at —28 °C 11/6/42, died
5 14 3 mé, diluted 1/10, stored 60 days at —28 °C 17/8/40
5 15 3 m¢, diluted 1/20, stored 60 days at —28 °C NR
5 16 3 mé, diluted 1/20, stored 60 days at —28 °C NR
1 10/6/41,6 =the febrile reaction of S 1 commenced 10 days p.i., lasted for 6 days and attained a maximum temperature of 41,6 °C
2NR =no reaction

TABLE 4 Immunization of oxen with freeze-dried sheep

od infected with Welgevonden stock and subsequently challenged

Febrile reaction Reciprocal Reaction
to immunization of IFA test category
Ox No. e Treatment titre 1 month to homo-
Day of Duration Maximum after immuni- logous
onset in days temp " zation challenge
1 16 9 40, d4(19)! 1280 v
2 16 6 40, d4(19) 1280 v
3 — — — 16 days p.i.? 80 v
4 15 2 40, d2(16) 20 v
5 17 9 39, 16 days p.i. 80 v
6 16 9 40, NT® 320 v
7 16 12 40, d2(17 320 v
8 16 8 40, d4(19 80 v
9 17 7 40 16 days p.i. 20 v
10 — — — 16 days p.i. 20 v
11 13 8 40, d2(17) 320 v
12 - — — 16 days p.i. —ive II
13 19 6 41, NT 1280 v
14 — — — 16 days p.i. —ive I
15 16 7 40,. d4(19) 80 v
16 18 8 41 NT 20 v
17 16 5 40, d3(18 20 v
18 16 6 41, d4§19 80 v
19 16 4 40, d2(17 20 v
20 19 5 40, NT 320 v
21 14 6 41, d4(17) 320 v
22 Control I
23 Control I Died

' d4(19) = 0% 1 was treated on day 4 of the febrile reaction
2 0x 3 was treated 16 dates after infection
* NT = not treated

with Ball 3 stock, reacted and died, one of which
(Sheep 6) after the sample had been stored at —~13°C
for 220 days. Two other sheep (Sheep 8 & 9), >w-
ever, inoculated with undiluted samples di c:tly
after freeze-drying failed to react, whereas the on-
trol animal (Sheep 7), injected with the ini-_ted
sheep blood diluted 1:10 prior to lyophylization,
reacted and died. The only difference between the
freeze-dried samples inoculated into Sheep 2-6 and
those injected into Sheep 8 and 9 was that the former

ad been freeze-dried over a cycle of 30 h and the
latter over 53 h. The Welgevonden stock-infected
sheep blood similarly freeze-dried over 53 h and
stored at —28 °C for 60 days, elicited severe reactions
(Sheep 10-14), even at a dilution of 1:10.

Immunization of calves and oxen

Only 2 out of 20 calves showed mild febrile reac-
tions to the lyophilized sheep blood, while the other
18 failed to show anv febriFe reaction. Two out of
th 18 hov ‘tions when

er,hac ve
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) days after infection

they were challenged 6 months later, and one of
them died. The other 16 and the 2 that had shown
mild febrile responses when they were immunized,
were immune to challenge.

The reactions of the oxen both to immunization
and homologous challenge are shown in Table 4.
Their reactions to challenge were arbitrarily divided
into 4 categories as previously described (Du Plessis
& Bezuiden ut, 1979). The 2 animals in Categories
1 and II were considered susceptible and the other 19
in Category IV immune.

It can also be seen f-~m Table 4 that 4 out of 6
oxen treated 16 days p. failed to show any febrile
reaction and, when the' /ere challenged, 2 of them
were susceptible. It is iteworthy that both these
animals were serologic y negative a month after
infection.

All 4 animals that we_  not treated had moderate

febrile reactions, were serologically positve a month
p-i. and immune to challenge. The other 11 oxen






J.L.DUPLESSIS, L. VAN GAS, F.J. LABUSCHAGNE & S. WIIMA

infection with Cowdria ruminantium. Journal of the South Afri-
can Veterinary Association, 50, 334-338.

Du PLESSIS, J. L., 1982. Mice infected with a Cowdria ruminan-
tium-like agent as a model in the study of heartwater. D.V.Sc.
Thesis, University of Pretoria.

Du PLEsSIS, J. L. BEZUIDENHOUT, J. D. & LUDEMANN,
C. J. F., 1984. The immunization of calves against heartwater:
Subsequent immunity both in the absence and presence of natu-
ral tick challenge. Onderstepoort Journal of Veterinary Re-
search, 51, 193-196.

1 PLE J. L., 1985a. A method for determining the Cowdria
ruminantium infection rate of Amblyomma hebraeum: Effects
in mice injected with tick homogenates. Onderstepoort Journal
of Veterinary Research, 52, 55-61.

Du PLESSIS, J. L., 1985b. The natural resistance of cattle to artifi-
cial infection with Cowdria ruminantium: The role played by

conglutinin. Onderstepoort Journal of Veterinary Research, 52,
273-2717.

Du PLESsIs, J. L., & MALAN, LETITIA, 1987a. The application of
the indirect fluorescent antibody test in research on heartwater.
Onderstepoort Journal of Veterinary Research, 54,319-325.

Du PLESSIS, J. L. & MALAN, LETITIA, 1987b. The block method
of vaccination against heartwater. Onderstepoort Journal of
Veterinary Research, 54, 493-495.

DU PLESSIS, J. L. & MALAN, LETITIA, 1987c. The non-specific
resistance of cattle to heartwater. Onderstepoort Journal of
Veterinary Research, 54, 333-336.

Du PLESsIS, J. L. & MALAN, LETITIA, 1988. Susceptibility to
heartwater of calves born to non-immune cows. Onderstepoort
Journal of Veterinary Research, 55,235-237.

149

Du PLESSIS, J. L., VAN GAS, L., OLIVIER, J. A. & BEZUIDEN-
HOUT, J. D., 1989. The heterogenicity of Cowdria ruminantium
stocks: Cross-immunity and serology in sheep and pathogenic-
ity to mice. Onderstepoort Journal of Veterinary Research, 56,
195-201.

DU PLESSIS, J. L. & VAN GAs, L., 1989. Immunity of tick-ex-
posed seronegative and seropositive small stock challenged
with 2 stocks of Cowdria ruminantium. Onderstepoort Journal
of Veterinary Research, 56, 185-188.

Du PLESSIS, J. L., POTGIETER, F. T. & VAN GAS, L., 1990. An
attempt to improve the immunization of sheep against heart-
water by using different combinations of 3 stocks of Cowdria

ninantium. Onderstepoort Journal of Veterinary Research,
517,209-212.

LOGAN, L., 1987. Cowdria ruminantium: Stability and preserva-
of the or, Onderstepoort Journal of Veterinary
sveocwlCh, 54,18, — 4.

NEITZ, W. O. & ALEXANDER, R. A., 1945. Immunization of
cattle against heartwater and the control of tick-borne diseases,
redwater, gallsickness and heartwater. Onderstepoort Journal
of Veterinary Science and Animal Industry, 20, 137-158.

OBEREM, P. T. & BEZUIDENHOUT, J. D., 1987. The production
of heartwater vaccine. Onderstepoort Journal of Veterinary
Research, 54, 485-488.

REED, L. J. & MUENCH, H., 1938. A simple method of estimat-
ing fifty per cent end points. American Journal of Hygiene, 27,
493-497.

VAN DER MERWE, LENTE, 1987. The infection and treatment
method of vaccination against heartwater. Onderstepoort Jour-
nal of Veterinary Research, 54, 489—491.



