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SYNOP31S. Babesia rodhaini-parasitized mouse blood exposed to varied doses of Y radiation up to 30 kRad was inoculatedinto mice. Mice inoculated with nonirradiated B. rodhaini developed progressive infections and died 7-11 days p'stinocula.tion. Mice i-nrected with B. rodhaini.parasitized blood exposed to doses up to and including 22 kRad developed progressiveparasitemias which were delayed in comparison to mice inoculated with non-irradiated B. rodhaini. Some mice receiving
parasitized blood irradiated at 26 kRad did not develop progressive parasitemias. Progressive infections were prevented byexposure to irradiation at 30 kRad.

The results of 2 separate experiments revealed that one inoculation of parasitized blood exposed to 30 )Rad or higherapparently stimulated a resistance to a challenge infection with nonirradiated parasitized blood. While 20 of 20 controlmice died as a result of challenging infections, 9 of 28 mice previously exposed to irradiated parasitized blood survived.The injection of irradiated nonparasitized blood did not produce a discernible acquired resistance to B. rodhaini.Presumably the irradiated parasitized blood was responsible for the development of acquired resistance to B. rodhaini. 
Index Key Words: Babesia rodhaini; babesiosis; irradiation; attenation; immunity. 

B ABESIA RODHAINI is a protozoan parasite of the red were used as nonirradiated controls. All inoculations and iahl.blood corpuscles of rodents first isolated from Thamnomys lenges were given ip.

surdaster surdaster in the Congo 
 in 1950 (21). Babesia rod- The first series of experiments was undertaken to deoerninhaini was easily transmissible to laboratory mice (21) and be- the effect of y radiation on the infectivity of B. rodhaini incame increasingly virulent with repeated serial transfers in mice. Seventy mice were separated into 7 groups, The imi,mice (6). Colas-Belcour & Vervent (6) found that the ma- of the 1st group received 7 X 10 1 nonirradiated B. rodai. 
jority of mice died from the infection but those that recovered parasitized erythrocytes. The other 6 groups received ;,were resistant to challenge. proximately the same number of parasitized rrythr,.wr,' it.Babesia rodhaini in rodents hai been used widely as a model radiated respectively with 10, 14, 18, 22, 26, and 30 kRkdfor the study of Babesia infections of cattle, especially in the All mice were examined daily for parasitemia by the ,t slfield of chemotherapy. The immunology of B. rodhaini in Giemsa stain on thin blood smears.rats and mice has recently received attention (9, I1,12, 17, In a 2nd experiment the effect of y radiation on the in18, 20). Attempts to induce protective Immunity in rats and munogenicity of B. rodhaini was studied. Eight mice %-I'
mice by tne of irradiated Plasmodium 
 berghei have been rela. inoculated with 7 X 10s parasitized erythrocytes irradliard oflively successful (I, 7, 8, 13-15, 22-25). Recent studies (19) 30 kRad and I) served as controls. All mrae were ,,sioli.,dindicated that essentially similar results could be achieved In daily for iwrasitemia by the use of (iermsa stain (*I thin 14..Ilmice amd rats by irradiation of the erythrocytic forms f 11. smne-ars. All me "vwre 4hallenged 3 weeks lat'r imh n..rodhaini, lrradiawd, parasitieed hhsl, I'fiere thallenle, WI,l 11., 

MATERIAS AND METH'ODS mite %hi4h hail refrivif Irradiall, pisatitie.solMATumIat Id.l. i,'4114rptild.el ANI) III 1 01t.4 nlte to d.IrtgIIne ,A.,IIs 4 
The strains 111i,rodhadini used throughout this study was ot. suifermt Irmliittia.ntight have re,.u!tei1., .%.*hinn.ulaiasee'taned from Or C. 0, Lud(ord, Depatrmmt of Mkro * Irv diluting I 14 t) lt"Polgy ,mphishmi drm fail 4md sot
and Pubik Iealth, Mhlgan State Univrrulty, F.Au LaMing. mouseKsmith 0% ml . . ine sd inhe 1169 .ti7S 1d ep0-
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IItMUNOtRNtCITV OF IRRADIATVD Babesia 759 

1d. Infectivity of irradiated Babesia rodhaini parasitized TABLE 3. Immune response of mice inoculated once with 

mouse blood 

No. with 
?diation 
doage
kiRad 

parasitemia 

No. inoculated' 

No.survivors 

No. inoculated 

Day of Death 

Mean Range 

10/10 0/10 7.8 7.11 
10 
14 

10/10
10/10 

4/10
2/10 

10.0 
10.9 

10-10 
10-14 

1822 10/1010/10 0/102/10 12.314.3 11-1513-18 
06 8/10 7/10 14.0 13-15
I 0and 
30 0ported 

*Sire of inoculum: 7 X 10' parasitized red blood cells. 
Detected by either thin blood films or subinoculations. 

irradiated Babesia rodhaini 

No. survivors 
Treatment No. challenged" 

7 X 10' parasitized RBC's erposed to 36 kRad 5/20 
7 X 10' normal RBC's exposed to 36 kRad 0/10 

'Challenge dose: 7 X 10Wparasitized red blood cells. 

erythrocytes exposed to 26 kRad developed progressive infec. 
tions which were prevented by exposure to irradiation at 30

36 kRad. These results confirm and extend those re. 
previously from mice inoculated with irradiated B. 

rodhaini (19, 20). These studies indicated that mice infected 
with B. rodhaini.parasitized erythrocytes exposed to 25 kRad 
developed progressive parasitemias whereas progressive infec

,d&ted at 26 kRad did not develop progressive infections. 
1,etlions were not detected in mice receiving parasitized eryth-
tr
.iirradiated at 30 kRad. 

On the basis of the above results, a 2nd experiment was 
.nleraken to determine whether an inoculation with para. 
Ared blood exposed to 30 kRad or higher stimulated a demon. 
arihe resisance to a challenge infection with nonirradiated 
%irjites. Before challenge, blood from the mice which had 
r-,rivd irradiated, parasitized blood was subinoculated Into 
t tcrptible mice to determine whether a subpatent parasitemla 
-ight have resulted. No evidence of Infection was discernible 
n thme mice. After challenge with nonirradiated infected 
,whrrytes, the % survival was compared In the 2 groups of 
,io(Table 2). The animals that were previously Inoculated 

611h irradiated parasitied blood all developed parasitemias 
,dhad a 50% survival after the challenging infectIon. Al. 
Auoh the mean survival time for the "immunled" mice was 
4'dIcoly htnge'r than their rionro., the differrme I hwe 

eevil signifk ant, 

14wr pri osrreip' in"wnts (12) had Indiltatd that rmslsoanie 

A. pod.h4a1 iould tieinded nsmpeifkially by wis we 

4,'l th tose o( paratitkostgwi,. a ng witse.$rd esped 4P 
.,.,4 to d,.,emle, Ohie ohe Ie"va ltd parasites w, r.. 
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,asnoted. Some mice receiving parasitized erythrocytes ir- tions were prevented by exposure to irradiation at 40 and 60 
kRad. 

An analysis of the foregoing experiments seems to indicate 
the development of acquired resistance to B. rodhaini in mice 
inoculated with irradiated B. rodhaini. The results of 2 sepa
rate experiments revealed that 25-50% of mice inoculated once 
with irradiated B. rodhaini survived oth,'rwise lethal infections. 
These results compare favorably with the 20-30% recovery rate 
among mice inoculated with irradiated blo-d forms of B. rod. 
haini reported by Phillips (20). The results obtained In our 
study are in agreement with those reported 'om rats immunized 
with irradiated B. rodhaini (19) and from cattle immunized 
with irradiated . bigemina (I). 'These author report that 
the resistance developed was sufficient to suppress multiplication 
of the Babesia and to permit rats and cattle to survive other. 
wise severe clinical infections due to challenge with non
irradiated parasites. 

The injection of Ir,idlated nlnarasltiyed blood In the 3rd 
experiment did not prodwe a discernible acquire resistance 
to ft. rodhain. Presmably the Irradiated parasitized lootd 
was responsible lor the developmnt of acquired rn sance in 
It.rodhaini, 

nstrvaiann that Ints ulati of mice whh lrv.diated 
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