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SUMMARY

In this study a killed vaccine from a locally isolated Babesia equi strain
was prepared and subjected to different studies. The efficacy of this
vaccine was compared with an imported killed B. equi vaccine prepared
in U.S.A.

The results revealed a slight clinical changes due to vaccination by
both local and imported vaccines and challenge by both infected blood
& ticks. It was concluded that both vaccines were nearly equal in immun-
ological properties and protecting donkeys, inspite of the component
of the local vaccine in half that of the imported one, as confirmed
by clinical, haematologica! and seriological investigations.
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INTRODUCTION

Equines play an important role in the economic Nation as it is used for breeding
and exportation. In Egypt, equines are infected by several diseases of which babesiosis
is one of the important enzootic diseases in several areas. In these areas although
horses are premunized against piroplasmosis and act as reservoir of infection, yet this
immunity may break down under adverse condition and such animals become clinically
infected (THEILER, 1906).

Concerning the work done on the equine premunization against B. equi, SMITH,
et al. (1893) suggested the first method for premunized healthy animals against pirop-
lasmosis by injecting them subcutaneously with blood of patent carriers. THEILER (1908)
attenuated Babesia without interfering with their immunized properties after four pass-
ages in donkey foal for purposes of vaccination. Also NEITZ (1956); MAURER (1962)
and SERGENT (1963) reported that, equines can protected for a period ranged between
1 & 5 years by superinfection by B. equi parasites. SINGH, et al. (1981) immunized
donkeys against B. equi infection using killed prepared from infected erythrocytes or
infected plasma collected during the peak of parasitaemia from a splenectomized donkey
and they were found that all vaccinated donkeys were protected.

SALEM, et al. (1986) studied vaccination of donkeys with killed B. equi vaccine
resulted in 66.66% immunity as confirmed by challenge using nymphs of Rhipicephalus
turanicus ticks 63 days after vaccination. It was found that of great importance to
use the vaccines in the control of equine piroplasmosis, therefore, it was necessary
to carry out further investigation on this problem.

MATERIAL and METHODS
I - Animals:

Fourteen donkeys of about 10-12 months old, were used to study the immune
response of Babesia equi vaccines. Seven animals were employed for testing the local
prepared vaccine, whereas the other 7 were for testing American B. equi one. All
these animals were approvedtobe B. equi negative.

Il - Vaccines:
1. Preparation:

a) Imported Babesia equi vagccine from U.S.A.: A killed vaccine supplied in lyophelized
ampoles contained 1x10 parasitic fraction stored at - 8 C and obtained from
protozology Department U S D A, Beltsville, Myrland, USA.

b) Locally prepared Babesia equi vaccine, which was prepared as following according
to the method described by RISTIC & SBINOVIC (1964) with a modification of
adding special white mineral oil-Copetrole WM2 as adjuvant:
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Latent Babesia equi infected donkey of 12 month splenectomized.

Rectal temperature was recorded and blood films were examined daily.

When the parasitzemina attained 30%, the donkey blood was aseptically collect-
ed in an equal volume of sterile Alsever's solution.

* Three washing of the erythrocytes were applied by centrifugation at 1,5000
k.p.m. after successive suspension from the packed erythrocytes was prepared
by adding three volumes of packed erythrocytes.

* The suspension was twice sonically oscillated in continuous flow ultrasonicator
with a current out put of 4.5 ampers and a lysate flow of 50 ml/min.

* The oscillated material was sedimented inrefrigerated centrifuge at 3,300 r.p.
m./30 min.

* To each 100 ml of the supernatent lysate, 0.5 of protamine sulpate dissolved

in 10 ml of distilled water was added.

The mixture was then left for 2 hours at 4°C and centrifuged at 3.300/30.

Two volumes of phosphate-bufiered physiological salt solution PH. 9.0 were

added to each volume of preciptate.

Afterwards, the mixture was homogenized with Brock glass grinder and stored

for at least 48 hours at-65°C.

* The precipitate was then rehomogenized with the same grinder and centrifuged

at 12.100 r.p.m./30, the supernatent fluid was called the precipitinogen.

The precipitinogen was mixed in an equal volume of oil adjuvant by syring

techni%ue and stored at-65°C in vials containing 4 ml. Each 1 ml contained

0.6x10° B. equi fraction. Thimersci was added in a concentration of 1:10000

when stored for more than 3 weeks.

2. Vaccination of the animals:

The animsls used were divided into 2 groups wach one contained 7 B. equi free
donkeys.

* First group subdivided into 4 donkeys (no: 1, 2, 3 & 4) vaccinated, by locally
prepared vaccine by a dose of 4 ml (each 1 ml contained 2.4x10 killed B.
equi fraction) Lm. in the neck region, and 3 animals (no: 5, 6 & 7) were
left as non-vaccinated.

* Second group also subdivided into & donkeys (no: 8, 9, 10 & 11) vaccinate
by U.S.A. obtained vaccine by a done of 2 ml (each 1 mi contained 1x10
killed B. equi frection S/C in the neck region and 3 animals (no: 12, 13 &
14) were left as non-vaccinated.

- Challenge of vaccinated and non-vaccinated (controi) animals:

The challenge of vaccinated and control donkeys was done 10 weeks after vaccin-
ation by 2 methods:
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i) By using B. equi infected blood:
Fach animal inoculasted by 100 mi heparinized blood infected by B. equi obtained
from infected donkey showing 30-35% parasitaemia.

ii) And by using B. equi infected Rhipicephalus turanicus ticks
Adults (males & females) of Ruturanicus ticks which were bred on B. equi
infected donkeys were used. The ticks were applied in ear cage on one ear of
each donkey according to the method of ROBY & ANTHONY (1963).

The challenge occurred for 5 animals 3 vaccinated and 2 nen-vaccinated in each
group. The challenge tacked place using B. equi infected blood for 2 animal (vaccinated
8 non-vaccinated of both 2 groups) and infected Rhipicephalus turanicus ticks for 2
vaccinated and 1 non-vaccinated animals among 1st & 2nd groups. All vaccinated and
control animals were investigated for any clinical abnermalities and weekly subjected
to the following studies:

A- Parasitological examination of blood films according to the method described
by SHUTT (1962).

B- Blood pictures including determination of:
1- Erythrocytic count According to the method described by JOHN (1977).
2- Haemoglobin content According to the method described by SCHALM (1961).
3- Total and differential leukodytic counts (neutrophils %; Eosinophils %; Basophils
% Lymphocytes % and Monocytes %) according to the method described by
JOHN (1977).

C- Serological studies including:
1- Complement fixation test (C F T) according to the method describd by TENTER
and FRIEDHOFT (1986).
2- Fossive haemaglutination test (P H A) according to the method described by
GOTY (1982).

RESULTS

The results of parasitological and clinical investigations as displayed in Table
(1) revealed that donkeys vaccinated with local B. equi vaccine did not show any
changes in the body temperature after vaccination except one animal where it was
elevated to 39.3°C for one week post-vaccination, then the temperature returned to
normal without any medical interference. Also blood films examination revealed the
absence of B. equi for 3 weeks post-vaccination. After challenge with infected blood,
the animals did not show any clinical manifestations and the blood remained B. equi
free for 8 weeks post-chalienge. Otherwise, the animal was kept Babesia free for
18 weeks. By the same manner one animal of those vaccinated and challenged infected
Rhipicephalus turanicus ticks does not show any clinical or parasitalogical manifestations.
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On the other hand the other animal which was vaccinated and challenged by the infect-
ed ticks showed B. equi in the blood films from 2nd week post-challenge. In non-vaccin-
ated and challenged by both infected blood and ticks the Babesia parasite appeared
in the blood of first animal in the 2nd week post-challenge for 5 weeks then disappear-
ed and in the 1st week post-challenge till the end of the experiment.

Similarly, the clinical and blood film examinations of donkeys vaccinated by
American strain of B. equi vaccine, the results as shown in tabie (2) revealed that,
the vaccinated animals challenged with both infected blood and ticks showed infected
R.B.Cs. within 2 weeks post-challenge with elevation in body temperature.

The results of blood picture studies indicated (table 3) increase in total erythro-
cytic count, haemoglobin éontent, total leukocytic count and basophils of all vaccinated
animals by locally prepared B. equi vaccine. While those given the American strain
showed (table 4) decrease in total leukocytic count.

Concerning the serological studies of vaccinated and challenged donkeys (tables
5 & 6) indicated that the vaccinated shimals by local adjuvant B. equi vaccine showed
the titer of complement fixation test (C F T) ranged between 1:20 and 1:320 and
that of passive haemagglutintion test (P H A) ranged between 1:2 and 1:64. Then
the titer of C F T declined to disappear to zero after 5 & 6 weeks post-challenge,
while the P H A test indicated that the titers remained constant in some vaccinated
animals till the end of the experiment and decreased to the following dilution in anther.
Also the vaccinated animals by American strain of B. equi vaccine showed that the
vaccinated animals were negative to C F T & P H A before experimentation and after
vaccination both techniques were positive, while the non-vaccinated control animals
showed negative results till end of the experiment (21 weeks).

DISCUSSION

The present investigation was directed to perform further studies for immunizing
animals against babesiosis by locally prepared Babesia equi vaccine and compare the
efficacy of this vaccine with that of B. equi vaccine imported from U.S.A. on donkeys.

In the study using the local B. equi vaccine resulted in mild reaction at the site
of inoculation (slight swelling and hotness) in all vaccinated donkeys, and slight elevation
of body temperature (39.3°C) in one animal for one week only. This vaccinal reaction
may be attributed to the lower absorbability of the oily portionof the vaccine which
acts as foreign material or may be due to delayed cutaneous hypersensitivity of vaccinat-
ed animals as reported by SMITH, et al. (1979) and PRASAD and BANERIJEE (1985).
On the other hand the results of using American B. equi vaccine showed no local
post-vaccinal reaction at the site of inoculationin donkeys, but elevation of body temp-
erature (39.5°C) during the 1st week post-vaccination. The abscence of local reaction
might be attributed to that this vaccine was reconstituted in distalled water, whereas
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post-vaccinal temperature may be due to hypersensitivity of the animal body to the
foreign portion of this vaccine.

Vaccinated donkeys were exposed to challenge and the results revealed a slight
elevation of body temperature during the 2nd & 3rd weeks then declined to normal
without any treatment. On the other hand, body temperature of control non-vaccinated
challenged donkeys reached 39.1°C during the 2nd week post-challenge, then declined
to normal after adminestration of Imizol at a dose rate of 2 ml/100 kg.B.W. in 2 doses
at 72 hours intervals. This higher temperature of control animals was attributed to
parasitaemia as proved by examination of blood films, which could be overcomed by
treatment. Examinations of stained blood films revealed Babesia organisms in one of
vaccinated donkeys after challenge through out the experimental period, this matter
was not met in animals challenged by infected ticks which were more virulant. These
agred with that obtained by DALGLIESH (1968), SMITH, et al. (1979), KUTTER and
JOHNSON (1980), DEVOS, et al. (1982); KUTTER, et al. (1982), GOODGER, et al. (1985).
PIPANO, et al. (1985) and WRIGHT, et al (1985) who reported a higher body temperat-
ure among control non-vaccinated donkeys than among vaccinated animals, and was
mostly attributed to parasitaemia. Also, the challenge of the animals which were vaccin-
ated by American B. equi strain produced an elevation in the body temperature ranged
38,9-39.9°C. This fever may be attributed to parasitaeria which was proved by blood
film examination.

Haematological investigation of donkeys inoculated by local B. Egﬂvaccine reveal-
ed an increase in total erythrocytic count, haemoglobin content, total leukocytic count
and basophils of all animals, with 3 out ot 4 donkeys increase in neutrophils; and dec-
rease in eosinophils, and lymphocytes in 3 out of 4 animals post-vaccination. These
results agred with those of NETTO and RIBERIO (1955); SALEM, et al. (1986) and
TRUMAN and Mc LENEN (1987). On other hand the obtained results were not in full
agreement with TIMMS, et al (1984) who reported only an increase in lymphocytes
post-vaccination. While haematological investigation of donkeys inoculated by American
B. equi strain revealed an increase of total erythrocytic count, haemoglobin content
and monocytes of 2 and of 4 animals post-vaccination. On the other hand there were
a decrease in total leukocytic count in all animals, and a decrease in basophils in 3
out of 4 donkeys and also a decrease in lymphocytes in 2 animals.

After challenge of animals vaccinated by locally prepared vaccine, there was
a decrease in total erythrocytic count, haemoglobin content, total leukocytic count
and basophils of all vaccinated animals with 2 out of 3 donkeys decrease in neutrophils
and monocytes, and increase in eosinophils of all animals and the lymphocytes increased
in 2 of them. These agred with that of MALHERB (1956); ROJAS LISCANO (1960);
ROBERTS, et al. (1962); CARPIO (1972); ALLEN, et al. (1975); RUDOLPH, et al. (1975);
RAMADAN and BAUER (1978); FUTTER, et al (1980); NAFIE (1980); HOSNEY, et al.
(1982) and SALEM, et al. (1986) who reported a decrease in neutrophils of animals
post-vaccination and disagred with ROJAS LISCANO (1960); RANDY and MISHIRA (1977);
RAI, et al. (1982) who reported that lymphocytes decreasedin animals post-infection.
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The challenge of animals that vaccinated by American killed B. equi vaccine
resulted in a decrease in total erythrocutic count and eosinophils in 2 out of 3 donkeys,
but the basophils decreased in all animals. On the other hand the increased of lympho-
cytes in all animals post-challenge can be attributed to activity of immune system.

Concerning the serological response for the locally prepared B. equi vaccine by
using complement fixation and passive haemagglutination tests. The complement fixation
test showed 1:20 - 1:B0 positive titer at the 1st week and 1:320 at the 7th week
post-vaccination. This titer decreased to 1:80 at 1st week post-challenge and disappear-
ed at 5th and 6th weeks post-challenge. Also the using of the passive haemagglutination
test on donkeys vaccinated by the local vaccine resulted in 1:2-1:B positive titer at
the 2nd week then elevated till 1:32-1:64. This titer was declined to 1:16-1.32Z in anim-
als during the 1st week post-challenge and remained constant till the end of experiment.
The obtained results agred with those obtained by SIBINOVIC, et al. (1969); GOODGER
and MAHONEY (1974); MAHONEY, et al. (1979); ABD EL-HADY (1981); SINGH and
GAUTAM (1981) and GOTY (1982) who reported that the complement fixation test
was sensitive one specially in early infection. Using the C F T & P H A on donkeys
vaccinated by American vaccine revealed detectable C F titer (1:10-1:80) after vaccinat-
jon and (1:20-1:40) after challenge. Also the passive haemagglutination titer was detect-
able at the 1st & 2nd week post-vaccination, ther declined at the 1st week post-chal-
lenge.

It was concluded from the results of this study that although vaccine prepared
from the locally isolated Babesia organisms has half the dose of that imported one,
yet, the two vaccines gave equal immunizing properties.

Therefore, the local prepared vaccine prefered than the imported one due to the
higher immunogenicity, the less cost and less time in obtaining such vaccine. It is also
advised to use this local vaccine for immunizing of expensive animals to raise their
resistance against infection and to maintain babesiosis free animals from the clinical
point of view.
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Table (1)
Results of clinical and blood film exaninations of donkeys vaccinated
by oil adjuvant Babesia equi locally prepared vaccine

"Illzl:il!lx:‘li‘tllllli&llli:::::&:k:3:::2::I:S::====l3==:ll======:ill:=l=liSBiI:::::::t:::::S‘=:=218==:2I=:2!=38:A
vaccinated donkeys Kon-vaccinated control donkeys
challenged by infected Non challenged by infected Kon
—ee- mesecmescmeceecneaeao|  challenged [-=----- B challenged
blood ticks control blood ticks
1 & =1 -8 b 5 6 %

*Teap. *C|"BL.{. |Teap."C|Bl.[. |Teap."C|BL.{.|Teap. *C|BL.1. |Teap. C|BL.I. Tesp."C|BI. . |Tesp. C[BL.I.

1 3.2 | ~ve| 34| -ve| 37.6|-ve| 37.6]-ve| 37.8|-ve| 37.5| -ve ! 37.4| -ve
pre- | 2| 374 -ve| 372 |-ve| 37.2 | -ve| 0.6 | -ve| 308 -ve| 37.5| -ve| 370.5| -ve
vaccination| 3 7.6 -ve| .6 |-ve| 3.4 |-ve]| 3.2 |-ve| .6 |-ve| 37.2|-ve| 37.6| -ve
s E-i| bt ot [ |1 b \4d I
1 38.0| -ve| 38.0-ve| 393 | -ve| 37.0|-ve| 37.9| -ve| 37.0| -ve | 37.5| -ve
2 8.7 | -ve 38.1 | -ve 30.] | -ve 37,2 | -ve 3B.1 | -ve 37.8 | -ve | 38.2 | -ve
3 8.7 -ve| 37.5|-ve| 38.3|-ve| 28.3|-ve| 28.5|-ve| 38.5|-ve| 28.2 | -ve
4 W.2| -ve| 3.8 |-ve| 37.6(-ve| 37.0|-ve| 38.0|-ve| 38.5|-ve| 7.0 -ve
post- 5 8.2 -ve| 3.2 | -ve | 32.5| -ve | 37.7 | -ve| 38.2 | -ve| 8.0 | -ve | 37.5| -ve
vaccination 6 6| -ve| 17.5|-ve| 37.2 | -ve| 37.5|-ve | 374 | -ve | 37.8| -ve | 30.5| -ve
7 37.8| -ve| 2.6 | -ve| 32.7 | -ve| 373 |-ve]| 37.9| -ve| 38.5]| -ve | 37.0 | -ve
8 7.5 -ve| 37.5|-ve| 376 |-ve| 382 |-ve | J7.8 | -ve| 38.5| -ve| 37.8 | -ve
9 7.7 -ve| 3.0|-ve| 37.5|-ve | 3.4 |-ve| 37,0 |-ve| 3.4 -ve! 30.2]| -ve
0 3.6 -ve| N.5]|-ve| 225 -ve| 38.4|-ve| 7.0 | -ve | 38.5]| -ve | 37.8 | -ve
B e AT ARG W e
1 2| -ve| 34| -ve| I7.0|-ve| 37.9| -ve| 38.9) -ve 1| sve| 37.5] -ve
2 3B.6| -ve| JW.5|eve| 30.5|.-ve| 8.4 -ve | 39.1 | eve| 39,1 | ave | 32.5| -ve
] 7.8 | -ve | 32.5 | ave | 37.5| -ve | 38.2 | -ve | 38.5 | sve | 20. we | J7.5 | -ve
post- ) 37.6 | = -ve 37.7 | sve 37.5 | -ve | 8.0 | -ve 38.7 | eve | 30.0 | +ve J2.0 | ~ve
challenge | S 7.0 -ve| 2.0 |ove| 37.5| -ve| 38.]| -ve | 30.5| +ve | J8.4 | +ve | 37.1 | -ve
6 3.7 -ve | 0.8 | +ve| 32.5| -ve | 38,0 | -ve | 30.3 ) eve | 30.3 ) sve | 312 | -ve
7 7.6 -ve| 23.2 | e | 0.1 |-ve| 238.0|-ve| 20.3 | -ve| 37.9 | ave | 37.5| -ve
] 1.2 -ve 3.2 | wve 28.0 | -ve 30,1 | -ve | 3.2 -ve| 8.1 | wve| 37.5 | -ve
EEZZTIEEX 25223S

5333333353233:3555255328555532552523255333552383 SRS A3S3222222382 25838282332 3EIa:
* Teap. = Tesperature Bl.f. = Blood filas
N.B. All vaccinated donkeys showed mild local reaction only at the site of injection including mild swelling & hotness
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Table (2)

Results of clinical and blood film examinations of donkeys vaccinated
by killed american Babesia equi vaccine

=I=83:=='—'4=======3:=l=35=====3=Il‘:::::‘===;::;=:==:::lﬂﬂ==3==E==835==I:l=l==l=x:==='-=:;-‘.2:=::5:;;:::;::3;:;3::::;-
vaccinated donkeys ' Non-vaccinated control donkeys
challenged by infected Non challenged by infected Non
----------------------------------- ecacmee=|  challenged |seemme=s=seeemceaccmcaemane]  Challanged
blood ticks control blood ticks :
8 8§ | B 1 12 l B i
'Tup.'(:i'al.[.|Tup.'C|Bl.f.|Tup.'clal.r.Ere-p.'qsl.f. !m.'qm.l.ltup.‘qm.f.|Tap.'clul.i;
1 372 -ve| 8.7 -ve] 3.7 ) -ve| 37.6|-ve| 38| -ve 7.5 -ve | 37.4 | -ve
pre= | 2 178 -ve| 378 -ve| 38.2( -ve| 372.6|-ve | 32.8 | -ve| 105 | -ve 3.5 ] -we
vaccination| 1 1790 -ve| 37.0| -ve| 37.0| -ve | 3.2 | -ve| 3.6 | -ve 30.240 -ve| 30.6 | -ve
2l | b et W et
1 1921 -ve| 3.0 -ve] 29.5| -ve| 37.0 | -ve | 37.9 | -ve | 32.0 | -ve 2.5 | -we
2 79| -ve| 37.8| -ve| 8.9 | -ve| 32.3| -ve | 8.1 | -ve| J2.8] -ve 8.2 -ve
1 7.7 -ve| 324 -ve| 38.7]-ve| 383 | -ve] W.5| -ve W.5] -ve | W2 | -ve
4 80| -ve| 2.0 -ve| 0.5 -ve| 32.0|-ve| 3.0] -ve W.5 ] -ve | 3.0 -ve
post- S 0.2 | -ve| 38.2| -ve| 238.5) -ve | 37.7 | -ve 38.2 | -ve | 8.0 -ve| 2.5} -ve
vaccination| 6 0] -ve| 27.6]-ve| 0.5 -ve| 32.5]| -ve| 3.4 | -ve| 328 | -ve 315 | v
1 9.4 | -ve| 37.9] -ve| 8.0 | -ve| 3.3 | -ve| 30.9| -we 4.9 -ve | 3.0 | -ve
8 78| -vel| 379 -ve| 38.3|-ve| 38.2 [ -ve| 37.8 | -ve | Jd.B | -ve 7.8 | -ve
9 8.2 -ve| 8.4 -ve| 38.7 | -ve| 30.4 | -ve | 7.8 | -ve NA4] ~vel|l 32.2] -ve
10 .4 e | .4 -ve| 0.4 | -ve| 0.4 | -ve | I0E| -ve 8.5 -ve | 1.8 ] -w
3 B e PR e U e R
1 789 ] -ve| 38.0|-ve| 8.0 | -ve| 37.9 | -ve | 38.9| -ve | 8.1 | wve 0.5 -ve
2 19,90 eve| 20.5| sve | 8.8 ) +ve | 38.4 | -ve | 39.1 | sve 9.0 | eve | -5 | -ve
1 9.8 | e | 9.0 wve| 30.8 | wve| 2382 | -ve | 38.7| sve 8.5 eve | 3.5 | -ve
post- B 8.7 eve| 2.8 eve ] 6.5 | tve| 38.0 | -ve | 0.7 | sve W.0 | eve | 2.0 | -ve
challenge | 5 8.0 -ve| 0.8 | we| 383 -ve| 8.3 -ve| 35| we W.e | wwe| 271 | -ve
[ 22.9] -ve| 28.1 ) eve| 28.4 | -ve| .0 -ve| 303 s W3] e | 3.2 -ve
1 32.9 | -ve| 37.2| sve | 38.4 | -ve| 38.0 | -ve 18.3 | -ve| 37.9| e | 30.5] -ve
B 3o | ve| 2| me| 5| oe| Ba|ve| W] Bajwe] 5] -
llIIIIS‘IH=lz:lﬁll‘llﬂas:lllll::tli-‘.I:::I;::::x;t!"Q"! - 333553532383 sA33IR3sasas 2223333532335 5853388383333333

} Teap. s Teaperature

Bl.f. = Blood filas
N.B. All vaccinated donkeys showed no loca
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1 reaction at the site of injection
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Table (3)
Results of blood picture in donkeys vaccinated by oil adjuvant Babesia equi vaccine

Haemoglebin
content

58.000
v0.4714
£3.000
00.4712
05,330
U1, 4u0t

09.417
00. utt
10.063
20, 118¢
10.250
01,087

10,330
1100,250¢

11,170
1100, Jq02

10.917
00, 1ot

10.250
o, 1yu2

1v.575
Llub. lavr

10,700
11002522

09,425
. Jazd

05.27%
1100 2084

12.375

10,551
00.042¢
10, 4%
00.112¢
11,156
00,2361

65.25¢
U0, 125
oh.625
v1.520¢
62.375
06. %00t

T T T T P ERES S TSRS T S P P PR R R R R R S L

Total
leukocy
-Lic

10,383
0u. 4964
16.807
02,4782
12.307
02.2641

17.950
01.059:
19.217
02.7642
14.933
01.1042

14.59%
01,1542
16,870
01.918¢
14,065
01.0124
11.53
Uy, 442t

13,555

17.400

12,419
UD.655¢
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00,9901
09.763
00, 440t
12.731
v, 7744

1103.070¢

SS3ESIITSSSSSESSIITTSIITIBEEEINESRINIS

Differential leukocytic count

Eos1no-
phils %
vl.0v

00.817¢
00.333
01.407¢
0b.667

1102.120

35.670

Neulro-
phils &
15.607
01,4602
41.000
02.450¢

01,330
00.2702
0v.330
00.270¢

01.330

3.6
03.000¢

04,667
02,206

40. 600
u2.822¢
337w
VZ2.4Jot
40.3u0
V4. 579

ul. 30
(T ALY 4]

7.0
v3. 067

30.500 (03300
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35.000
01,490t

03.800
Uu. bbut

w3375
V2,292t
21.315
Uz.622¢
37.750
02. 740
37,500
01.6732101. 8072

04.500
00.771L
06.250
01.272¢
05,750
U1.2dut

up. 270110
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phals 4

v0. 0ul
Ou.0ou

vu. 000
00. 00y

V4. 670
v, 202

(v.25
00.697

Lyspha-
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56.¢76
02. 3202
50.000
03,2594
8. 4w
u3. u04
Sb.u7U
V. tlut
S3.670
ul.obut
S6.000
Ub. 4Bt

Hono-
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ul.067
vu. 272t
ul.uo?
0o, 5192
U3, 007
00, 2904
01.6/0
00.27u
01,330
vu. 2702
1,330
vu.27ud
Y. 300 j0Z.uoe
Ud. 4508 oy Bl 7

53.70u 1ol vy
U2.Hbatuu. uet
21,20 (v Jw
VL. 78y, 2ait
53.90u Juld. 2w
u2. 4212100, Jjut
S1.vw0 |ul.wu
vB. 1552 Ul 2wt
ba. wu |Uu. Suu
02.bratibu. 1508
S0.00y (00,800
0L usl2{un. 2702
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02,4041 100 4112
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U3, 457200, 3244

0215
0v. 32

5. 500
V1. %ot
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11403511
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02.320¢
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vb. 200t

11.53
01.1142

78.375 |12,500

vl.cout

S3S2TIZ2SSIISEIEs

00.2142{0
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0750
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Table (4)
Results of blood picture in donkeys vaccinated by American Babesia equi vaccine
\Blnudtotakuauulomnloulmuarmualleuaucyuacnm:
- picture |erythr- content liqkocy
--------------- -tic B
paraseters " i - ocytic| pg» 1 Neutro-|Eosino-|Base- |Lympho-| Moumo-
Aninals ~_| Count Count |phils X|phils Ljphils 1|cytes 1{cytes 1

'805‘977 65.000 {10.420 |10.350 }33.330 |02.330 [01.670 |61.330 101.000 |
00.485¢{00.943100.160101.6162|10.6402|00.580|00.720 {01.902|00.0620¢
9 05.497 65.970 |10.500 [15.717 {39.000 [02.670 {00.330 (53.000 {01.670

100.2484]01.4402100.2401|01.7314]07.850400.720¢|00.070 |04.6402)00.270¢

w05.753 60.000 |09.670 |15.383 |39.000 {02.330 102.000 |55.000 |01.330

: 00.214¢{01.886¢|00.3001 |01.5162|02.160¢{00. 7201 {00,470 |01.700¢{00.2701
3 weeks A e i pin iskdoss

11 04360 55000 03000 (12.067 {35670 [01.330 0460 |56.670 (01670
pre- 00.171¢ 00.5662|03.0702|00-270¢ | 00-2702 02 600+ |00 2701
vaccination 12106640 164000 (10,330 |17.950 139.670 100330 103670 153,670 1013

00.209201.7002|00.2502(01.059¢{03.600¢|00.270¢(00.720 {03.6602]00.270:

13 06.350 [69.670 [11.170 |19.217 |41.330 {01.330 |01.000 [56.000 {01.330
00.307£|00.5442|00. 1402 02.7641 | 06.330£|00.2702{00.470 |06.4802|00.2701
14 04.96873 |68.657 |10.917 114,933 |33.667 |04.667 |00.000 [56.330 102.000

00.3212{00.5441{00.1362{01.1844 |05.5042{02.2882|00.000 |08.4501|00.817¢

8 05.459 |57.100 |09.225 |10.540 |34.100 102.500 |01.200 |6U.6U0 |01.400
00.190#)|00.842¢}00,1392]00.2094{01.7692]00.2921|00.506 |01.561%{00.3232

‘ g [06-189 166.600 110.375 |13.145 137.400 |02.400 101400 |56.900 100.500
;a::maud 9 100,296 | 01,3402 | 0. 5042100, 713¢|01.9352 | 00.6962|00.429 |02.071¢|00.411¢
onkeys I P et et Dl Ertd Etetetetd Rttt

Lo 195.162 {56.800 09.200 {14.110 43.400 102.990 |00.900 |50.900 |02.000
00,1594 (00.360¢ |00.069¢ {01,348 [02.475¢|00.877¢{00.411 |02.3812(00.520¢

10 veeks 11 [95.276 [57.500 |09.325 f11.530 127.700 {06.600 |02.600 |51.900 |01.600
- 00.174¢| 00 8284{00.142¢|00.442¢|03.087¢| 01.4012|00.897 |08.155¢]01.200¢

POBL=  [mmmmmmemmeee SO bt O DGR SN MAORON MOCOIMETE PBARREY WS s ana

o) u 05.746 {57.300 |09.275 [13.190 |30.500 103.300 |00.800 |64.900 |00.500

vacclnation Ho 00.1974{01. 3864 {00.2082]00.8542|02.1604|00.722¢|00.341 |02.6741|00.150¢
n- B e mamessm|coavnces |lcosnaan

vaccinated 13

63.200 [10.200 |13.555 |37.800 [03.500 |01.500 |56.600 00.800.
donkeys

06.158
00.273{02.230¢|00.0346{00.771%{02.6302{01.177¢|00.765 |02.8471{00.2762

quOS.#aQ 77.100 {12.375 [17.400 |35.000 |03.800 |00.500 {60.700 |01.900
00.141$)02.7584(00.181{00,490%]01.4901)|00.660¢|00.381 [02.4042{00.4112

blood 8 04.191 |47.375 |06.231 |10.100 |34.000 {01.500 |00.125 162.500 |01.625
00.208%|00,4502|00,1221|00.530|01.912¢|00.345¢|00.117 {00.031£{00.7062

¥y g i09:368 62.250 09.563 {12.825 [35.625 [03.000 |01.125 |5B.125 102.125
(0.208¢|03.3812{00.537¢|00.9592|01.503¢|60.848|00.598 |01.7364|00.351¢
40105.306 |59.500 |09.563 |17.763 [42.250 |01.125 (00.625 }52.375 102.375
00,2661 01,3922 /00.621{01.6242{04.6432]00.4492100.466 |04.500%)00.3512
----- Hon-===]+ <l-ceccac]ocmmman]ecccccelcmccce e nnannmae s e s feccccnn cnmn e
B weeks |(-challenged |4 05.740 |62.375 10.630 112,731 |37.500 [04.750 |01.375 {54.875 [01.375
00.3574)00. 9002 {00.2992|00.7742{01.6712|01.867¢|00.856 |02.5402|00.3512

te  [eemee- SESETR IR SPERaiR SERNEEE e R v st i et Al e | e
" chall-|blood 12 04.640 |48.750 |07.844 |11.563 |30.750 |02.625 |00.375 |55.125 |03.125
challenge eng?d 00.424%(02.3204|00.3592 {01. 114 |02,9204 | 00. 4662 | 00351 |02.7861{00.372¢
infec-|ticks 13!05.3&3 65.875 109.219 |12.688 {33.750 |03.375 [00.875 |61.000 (01.000

ted i 00.274¢|01.482¢{00.2002|00.702¢{02.530|00.529¢ | 00.482 |02.5742|00.3542
RGN ) P I GRS RAGNEIN ERaSEY M L il ERRE A s
-challenged 14 05.156 |78.375 |12.500 |11.494 |32.000 [02.875 {00.000 |62.500 |01.000
i control 00.2004]01.26862(00.2142{00.5514|01.3584|00,375¢{00.000 {01.1042{00.30061

skEzzsEszEs =zstzagdecsozszdzzzscas

zazherzsmesbzsaasezdzczzcesdiassszssbzcnsazs

™
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Table (5)

Results of coaplement fixation (CFT) and passive haemagglutination (PHA)
tests in donkeys vaccinated by the local oil adjuvant Babesia equi vaccine

ESIEIITERSSEEIZssssssss=Esss 2zz3Tii=s SEEZIIZIIEZssEsssIsssEsss

ZZZ2IZZsi3sssssssssSs3ss3s3ssgszasss ¢
vaccinated donkeys Non-vaccated control donkeys
challenged by infected " Non challenged by infected Non .
B [ ) B L T B challenged
blood ticks blood ticks
4 5 | b 1 o 9 10
CFTIPHA.'|CFT[PHA[CH!?&A]CI‘TIHH Cﬁlﬁlﬁ|tﬁ|ﬁm|€ﬂ]m
il s e 2ol afgufl=peleds Poulofayg=
pra- | 2] - - - - - - - - - - - - - -
, [vaccination| 3 | - - - - - . - - - - - - - -
; feidar 3 R A bl oihe
1]1:80 - |1:20 - |1:40 - | 1:20] 1:16] - - - - - -
2 (1:80 | 3:2 2:40 | 1:8 13:40 | 1:2 | 1:20f 1:32] - - - - - -
3 11:80 | 1:2 {1:160) 1:B |1:160] 1:2 | 1:20] 1:32] - - - - - -
4 [1:80 | 1:2 11:320| 1:16)1:160] 1:2 | 1:20( 1:32| - - - - - 4
post- S 11:80 | 1:8 |1:160] 1:16{1:320] 1:2 | 1:20) 1:32| - - - - - -
vaccination| 6 [1:80 | 1:8 [1:320] 1:16{1:320| 1:8 | 1:40| 1:64| - - - - - -
7 {1:80 | 1:8 |1:320].1:16{1:320| 1:32] 1:40] 1:64] - - - - - -
8 [1:80 | 1:8 [1:160] 1:32{1:160] 1:32| 1:40] 1:64| - - - - - -
9 [1:060{ 1:16{1:160] 1:32)1:160| 1:64] 1:40| 1:64] - - - - - -
10{1:160] 1:32}1:160| 1:64[1:160( 1:64| 1:40| 1:32| =~ | - - - - -
e, W G- R g e
1 |1:80 | 1:16] 1:8 | 1:32| 1:80] 1:32] 1:40] 1:32] 1:20] 1:16] 1:20| - - -
2 11:40 | 1:16] 2:4 | 1:32| 1:40) 1:32] 1:40) 1:32] 1:20] 1:32] 1:20| - - -
3 [1:40 | 1:06] 2:2 | 1:32] 1:40] 1:32] 1:20( 1:32| 1:20{ $:32| 1:40] 1:B | - -
post- 4 |1:20 | 1:06) 1:2 | 1:32] 1:40] 1:32] 1:20] 1:32] 1:20| 1:32] 1:40] 1:32} - -
challenge | S| - 1:06) - | 1:32) 1:20{71:32| 1:10] 1:16] 1:40| 1:32| 1:40] 1:32| - -
6| - | 1:16] - | 1:32] - ] 1:32] 1:10f 1:8 | 1:40] 1:32| 1:40f 1:32] - -
70 - | 1:18] - | 1:32] - | 3:36) 1:30f 1:8 | 1:40f 1:32) 1:40) 1:32] - -
B - | 1:6] - | 1:32] - | 1:16) 1:10] 1:B | L:40] 1:32] 1:40f 1:32} - -
S33RRISSSTESITZSILITTTIT2ITILTTSTITTTTITI2532 s2z33:% SszassssssIIIII2IEIIATIIFIFTaAEII

1
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Table (6)

Results of complement fixation (CFT) and passive haemagglutination (PHA)
tests in donkeys vaccinated by killed American Babesia equi vaccine

ssas=s=z=zzIzEsss =sszzs==2 :::="""'=:========:===========:==:=3==:l::‘:::;;::;::::::}3===:E;======:ﬁ== .
vaccinated donkeys Non-vaccaled control donkeys
challenged by infected Non challenged by inficted lich
--- - challenged |---==-=======s smeanmas challeiged
ticks blood Licks
9 | 10 1 12 13 | 14
CFT]PHA.'CFT!PHJ\'CFTIPHA'CFT‘PM CFT[PHA|CFT|PHA|CFTIPHA
] il o hnfal=palinloefafjel=sfrld~f-
gl s f=l=sfo2f s~~~ 1=F* =]l Bups
.- vaccination| 3 | - - - - - = = - - - - - - -
YR B N l | 1 i =)
1] - [1:16] 1:10] - | 1:00] - | 1:20] 1:16| - - - - - -
2 {1:10 |1:32 | 1:10{4:64 | 1:10{1:64 | 1-20] 1:32| - - - - - -
3 01:20 11:32 | 1:1041:04 | 1:10{1:64 | 2:20] 1:32) - - - - - -
4 '1:20 |1:32 | 1:10{1:064 | 1:10[1:64 | 1 20| 1:23] - - - - - -
post- S 11:20 {1:32 | 1:10{1:64 | 2:1011:64 | 1:40f 1:32)° - - - - - -
vaccination| 6 [1:20 |1:32 | 1:10{1:64 | 1:10[1:64 | 1:40] 1:64] - - - - - -
7 11:20 |1:64 | 1:10{1:64 | 1:10{1:64 | 1:40] 1:64] - - - - - -
8 (1:40 {1:128] 1:20[1:64 | 1:20{1:64 | 1:40[ 1:64] - - - - - -
9 11:40 |1:128] 1:4011:64 | 1:20{1:128] 1:40| 1:64| - - - - - -
10{1:40 [1:64 | 1:80{1:128] 1:20{1:126) 1:40| 1:3 - - - - - -
B W A N -4 f N
1 [1:20 | 1:32] 1:40Q0:64 | 1:10{1:64 | 1:40| 1:32{ 1:20| 1:16) 1:20) - = .
2 11:20 | 1:22] 1:20]1:64 | 1:10{4:64 | 1:40| 1:32] 1:20} 1:32| 1:20) - - -
3 (1:20 | 1:32{ 1:20{1:64 | 1:10{1:64 | 1:40{ 1:32| 1:20f 1:32 1:40) 1:8 | - #
post- 4 1:20 | 1:32] 1:20{1:64 | 1:10]1:64 | 1:20) 1:32} 1:20| 1:32) 1:40} 1:32) - -
challenge | 5 {1:20 | 1:16] 1:20{1:64 | 1:10{1:64 | 1:20} 1:16 1:40] 1:32] 1:40] 1:32| - -
6 11:20 | 1:18] 1:2001:64 | 1:10]1:64 | 1:00f 1:8 | 1:40] 1:32 L:40f 1:32) - -
9 1.0 | t:ae) 1:20{0:64 | 1:10{1:32 | 1:10] 1:8 | 1:40] 1:32| 1:40) 1:32{ - -
8 11:10 | 1:06) 1:20{1:32 | t:10]1:16 | 1:10] 1:8 | 1:40f 1:32| 1:40) 1:32) - | -
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