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Abstract 

 
An investigation was conducted in southern Tanzania on East Coast fever (ECF) immunization using Infection 

and Treatment Method (ITM). Two groups, each with 768 cattle were randomly allocated from study farms. One 
group was subjected to ITM while the second to acaricide application alone. ECF cases occurrence among study 
animals and calves born to them were investigated. ECF immunization, treatment records and herd dynamics were 
investigated from both farmers and livestock personnel in addition to conducting structured interviews. Samples 
were collected from suspect ECF cases and subjected to microscopy. Retrospectively, 2795 cattle were immunized 
against ECF in the years 2000 to 2009; whereas, during prospective investigation, 768 cattle were immunized. 
Questionnaire survey revealed that majority of the respondents 154/156 appreciated the protection conferred to 
immunized animals. However, a good number of them (135/156) complained that calves born to immunized cows 
succumb to ECF early in life unlike calves born to non-immunized animals. All interviewed livestock personnel 
(n=12) reported occurrence of ECF in majority of calves born to ECF vaccinated cows; and that most of the cases 
were detected in calves below ten days. Livestock personnel further pointed out that the response of such infected 
calves to treatment was poor. According to them, recovery rates of treated calves born from ECF immunized cows 
ranged from 21 to 60%. Five hundred and fifteen suspect ECF cases occurred in study groups during this period. 
Majority of the cases (431/515) were calves born to immunized cows, 247/431 being below ten days of age. Some 
(320/515) of the suspect cases of ECF were subjected to microscopy following Giemsa staining and 313/320 were 
confirmed by detection of Koch’s blue bodies (KBBs) in lymph smears. Recovery rate of ECF cases in calves born 
to ECF immunized cows was 46.6% for those below ten days. The rate however increased with age to 100.0%. ECF 
calves born to non-immunized cows had a recovery rate ranging from 80.0 to 94.7% with the recovery rate 
increasing with age. In conclusion, ITM of the live Theileria parva confers a reasonable protection against clinical 
ECF to cattle. The method, however, results in new born calf losses due to Theileria parva infections originating 
from immunized cows irrespective of vaccine lot numbers. The vaccine thus needs further verification on its safety 
to the foetuses and non-immunized animals that are kept together with immunized animals. 
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Introduction 
 

East Coast fever (ECF) is one of the tick-borne 
diseases (TBDs) caused by a protozoan parasite 
Theileria parva which is transmitted by a three-host 
tick Rhipicephalus appendiculatus (Uilenberg, 1999; 
McKeever, 2007). The disease is prevalent in 11 
countries in Eastern, Central and Southern Africa where 
the tick vector is present (Dolan, 1999; Morzaria et al., 
2000). In these countries ECF causes substantial 
mortality and production losses in the livestock sector 
and limits the introduction of improved cattle breeds 
(Lynen et al., 2011). In Tanzania, TBDs alone are 
responsible for 72% of annual cattle mortality and ECF 
accounts for 43.7% of those mortalities (Ministry of 
Livestock Development, MLD, 2006). Production 
losses attributable to the disease are also substantial. 

Traditionally, ECF together with other TBDs have 
been controlled through the use of acaricides by either 
dipping or spraying the animals to decrease transmission 
of the diseases by the tick vectors (Musoke et al., 1996, 
1997; Dolan, 1999). However, in recent years, the 
control of TBDs through the use of acaricides has faced 
several problems. These include increased cost of 
acaricides, reduced government spending on livestock 
and extension, development of resistance in vector ticks, 
environmental concerns, inadequate water, poor 
management of dips and spray races and poor application 
of cattle movement control and quarantine (Musoke et 
al., 1996, 1997; Dolan, 1999).  

The advent of ECF vaccine practiced through ITM 
accompanied with reduced application of acaricide has 
become an alternative to the traditional method of using 
acaricides alone. The method comprises an inoculation 
of live Theileria parva sporozoites and simultaneous 
administration of a long-acting formulation of 
oxytetracycline (Morzaria et al., 2000; Patel et al., 
2011). In the last two decades, the method has been 
adopted in Tanzania in which ECF immunization using 
“Muguga cocktail” has been practiced in some regions 
of the country. At present, there are reports of ECF 
immunization in around 95% of the regions in Tanzania 
mainland (n=21) (Ruhetta: Personal communication 
2011). The vaccine has been sold to private practitioners 
with the package missing technical information including 
associated adverse effects. Thus practitioners have 
depended on information and some training from the 
vaccine distributor alone. It is unfortunate that the 
vaccine has spread in the country prior to scientists’ 
validation on such aspects as the Theileria parva strains 
circulating in different parts of the country, safety issues 
and the role of the established carrier state by 
immunization on epidemiology of the disease.  

Some livestock personnel and farmers have 
reported both positive and negative attributes of ECF 
immunization by ITM. The perception of the majority 

of them is that negative attributes out-weigh the 
positive ones. Some of the drawbacks often mentioned 
include development of blindness in immunized 
animals, fatal ECF cases in non-immunized animals 
kept together with immunized individuals, and active 
infection in neonatal calves born to immunized cows. 
This paper reports one of the mentioned drawbacks of 
ECF immunization by ITM; the possibility of 
transmission of infection from immunized cows to the 
offspring leading to clinical disease in the delivered 
calves and eventually poor survival. 
 
Materials and Methods 
 
Ethics statement 

The study was approved by the Institutional 
Review Board at Livestock Research Centre 
Naliendele, Mtwara, Tanzania. Permission to carry out 
the studies in the Districts was sought from the 
respective district council authorities. Farmers provided 
verbal consents which were preferred over written 
consents for consistency as some respondents could not 
read and write. Cattle vaccinations and treatments were 
affected by qualified, registered animal health 
professionals using standard procedures. Following 
immunization, animals were monitored for any adverse 
effects. 
 
Study area  

The study was conducted in the southern zone of 
Tanzania. The zone covering 103,478 km2, comprises 
Mtwara and Lindi regions and Tunduru District of 
Ruvuma region.  Southern Zone has two main seasons: 
a humid and hotter wet season (November-May) and a 
cooler, less humid dry season (June-October). Mean 
annual rainfall ranges from about 800 mm in inland and 
central areas to 1,200 mm in the hills and plateaux near 
the coast. The zone is characterized by mixed farming 
systems whose elements change with variations in 
climate and environment. Livestock keeping involves 
raising poultry (especially village chickens), goats, 
sheep and cattle. The study was conducted from 
January 2010 to December 2011. Study villages were 
selected from four district councils i.e., Mtwara rural, 
Mtwara Municipality, Lindi rural and Lindi 
Municipality. The choice of the study districts was 
demand driven from cattle keepers requiring scientists 
to address the issue of increasing blindness in cross 
bred dairy cattle and the problem of poor treatment 
response to ECF cases especially calves born to ECF 
immunized cows. 
  
Study farms and animals 

The selection criteria of farmers were: i) possession 
of own animals some of them immunized against ECF 
or, ii) possession of un-immunized animals but willing 
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to immunize some of them against ECF and iii) 
willingness to use one type of acaricide and reduce 
dipping or spraying frequency to once a month in 
immunized animals while dip or spray twice a month in 
un-immunized animals. Additionally, farmers were 
grouped into three groups based on total number of 
animals owned. In that regard, farmers possessing 
animals from 2-25 were regarded as small scale farmers 
while those owning 26-100 animals were considered 
medium scale farmers. Those with herd size of above 
100 animals were regarded as large scale farmers. 
Study animals comprised both indigenous and cross 
bred female cattle and their offspring owned by selected 
farmers in the four study districts.  
 
Data collection 

Data collection involved questionnaire survey, 
visiting retrospective records and a longitudinal study.  
  
Questionnaire survey 

Two separate structured questionnaires were 
administered to farmers and livestock personnel to 
collect information on various aspects of TBDs 
including their occurrence and available control 
methods. Awareness on ECF immunization and its 
associated impacts were also among the inquiries. Both 
open and closed ended questions were asked. Some 
questions were re-asked in subsequent sections in a 
different way so as to cross-check for consistency of the 
information provided. All the questionnaires for both 
farmers and livestock personnel were carried out by the 
research team. 
 
Retrospective investigation 

Records were collected from local government 
authorities, individual veterinary practitioners and 
farmers. Data collected involved cattle population 
estimates in the study districts, number and sex of cattle 
immunized from the year 2000 to 2009.  
 
Longitudinal study 
Training of livestock personnel and farmers 

Livestock personnel involved in various activities 
in the longitudinal study were subjected to refresher 
course on TBDs and available control methods. Special 
sessions on various aspects of ECF including its 
epidemiology were conducted. Twelve ward/village 
resident livestock personnel employed by the 
government were trained on etiology, transmission, 
clinical presentation, diagnosis, treatment and control of 
TBDs with emphasis on ECF. They were shown on 
how to make blood and lymph smears from ECF cases 
and smear processing and microscopic examination. 
The training also involved aspects of ECF 
immunization by ITM; and data collection and 
recording. 

Farmers were trained and retrained at quarterly basis on 
tick control methods and keeping of production records. 
 
Sample size determination for study animals 

The number of vaccinated and unvaccinated cows 
to be involved in this study was calculated using the 

formula m= ( ) ( )
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Assumptions made here were that there would be 
equal allocation of cows to each of two groups and 2-
sided statistical tests would be used using a normal 
assumption. 

From a study on ECF seroconversion (Magwisha 
H. B. 2011, personal communication), protection in 
ECF immunized animals (P1) was 75% and that in non-
ECF immunized animals (P2) was 40%. For the 
purpose of this study the significance level was set at 
5% and the power at 90%; giving values for Z (1-α/2) as 
1.96 and Z (1-ß) as 1.2816 respectively. The number of 
cattle required in each group, m, was therefore 43. 
Considering the heterogeneity of the study districts the 
sample size was multiplied by the number of the 
districts and therefore raised to 172 cows per group. In 
this study we however enrolled many animals to take 
care of infertility which could result into getting fewer 
calves than required. 
 
Study groups formation 

From the selected study farms, two groups of 
apparently health dairy cross and indigenous cattle each 
comprising of 768 randomly selected animals were 
formed. Allocation sequence generation, enrollment of 
study units and assignment of study units to their 
groups was performed by researchers. Assignment of 
animals to the different groups adopted the use of a 
computer-generated list of random numbers. Allocation 
concealment was achieved through sequentially 
numbered opaque sealed envelopes. One group was 
subjected to ECF immunization and reduced acaricide 
application (dipping/spraying once per month); and the 
second group was subjected to acaricide application 
alone at an interval of two weeks between applications 
as recommended by the manufacturer. As 
recommended in the ITM protocol two weeks prior to 
ECF immunization, the selected animals were 
dewormed using Albendazole suspension (10%) at a 
dose dependent on body weight which was estimated 
using a cattle weigh band metric. However for ethical 
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reasons animals in the control group were also 
dewormed. Animals in both groups were further 
subjected to the recommended deworming schedule 
during the course of the study (after every three 
months). ECF immunization was effected using 
“Muguga cocktail”, a vaccine stabilate derived from 
three seed stabilates i.e. Muguga, Serengeti-transformed 
and Kiambu 5. Injection of “Muguga cocktail” was 
preceded by injection of a long acting Oxytetracycline 
(OTC 30%) by a trade name ALAMYCIN LA 300® 
(Norbrook Laboratories Ltd, Newry Northern Ireland 
BT35 6JP) at a dose rate of 30mg/kg as recommended 
by manufacturer and by ITM protocol of ILRI, Nairobi, 
Kenya. In addition, the immunized animals were 
marked using special ECF ear tags supplied in the ITM 
package.  In both groups tick control employed the use 
of Paranex®, an Alphacypermethrin, at a concentration 
of 100mg/l (Farmbase Ltd, Dar es salaam, Tanzania). 
During the course of this investigation the following 
data were collected in each group: occurrence and 
distribution of ECF cases among different age groups, 
predominant clinical signs, responses to treatment, 
occurrence of other TBDs, cost of treatment of ECF and 
other TBDs. Data collectors at the level of laboratory 
diagnosis as well as data analyzers were blinded of the 
study subject intervention group. The research team 
members visited the study farms, livestock personnel 
and farmers on monthly basis or earlier on call from 
livestock personnel and farmers. From suspect ECF 
cases, thin blood smears and lymph smears were made, 
air dried and fixed in absolute alcohol; and then stained 
with Giemsa. The smears were then subjected to 
microscopic examination at 40X and 100X 
magnification under oil immersion at the Veterinary 
Investigation Centre (VIC) Mtwara, Tanzania, to 
confirm for KBBs in lymph biopsy smears and 
piroplasms in blood smears. For the dead animals PM 
was conducted by trained livestock personnel or 
researchers. 
 
Data analysis 

Data were analyzed in EpiinfoTM version 7. 
Descriptive statistics, frequencies and Cross tabulations 
in particular, were performed. Various observed 
associations were tested by Chi square and Chi square 
for linear trends in proportions at 95% Confidence 
interval and 5 % rejection level. 
 
Results  
 
Responses to Questionnaire survey 

A total of 156 cattle keepers and 12 livestock 
personnel were interviewed. Three of the farmers 
owned large farms; one owned medium scale farm and 
the rest were small scale farmers. Nine out of 12 
livestock personnel (75%) were diploma holders 

(paraprofessionals), and three were certificate holders 
(assistant paraprofessionals). Farmers’ responses 
indicated that 119/156 considered TBDs as a major 
problem and 153/156 happened to fear most ECF of all 
the TBDs. The reasons for fearing ECF were high case 
fatality rate and high cost of treating the disease. All of 
the cattle keepers used acaricides to control TBDs, 
majority of them (154/156) practicing hand spraying. 
Acaricide use was at an interval of two weeks by 
majority of the farmers. Of the respondents, 151/156 
were aware of ECF immunization by ITM.  Farmers 
whose animals were immunized strongly appreciated on 
high protection against ECF conferred by ITM. Some 
raised issues of clinical disease in some immunized 
animals and fatal ECF infection in non-immunized 
animals introduced into immunized herds. A common 
complaint from most of the respondents (135/156) was 
occurrence of ECF cases in calves born to immunized 
cows, majority being below ten days of age. 
Consequently these respondents requested for ECF 
immunization of calves at an age as young as one week; 
since at the recommended immunization age of six 
weeks, majority of the calves would have died. 
Furthermore a significant proportion (141/156) of the 
interviewed respondents regarded the immunization 
cost of between TZS 15,000 (USD 8.85) – TZS 20,000 
(USD 11.76) per animal to be unaffordable. This was 
the reason for having more than half of their animals 
not immunized against ECF.  

All the interviewed livestock personnel reported 
ECF, Anaplasmosis and Babesiosis to be common 
TBDs encountered in the field, with ECF causing more 
losses. According to them the cost of ECF treatment 
ranged from TZS 30 000 (USD 17.75) to TZS 120 000 
(USD 70.60) depending on the weight of the animal. 
The livestock practitioners, like interviewed farmers, 
mentioned that acaricide use was the commonly 
employed control method for TBDs. All of them were 
aware of ECF immunization and reported to have 
encountered ECF cases in neonatal calves of below ten 
days old commonly in those born to immunized cows. 
Also they pointed out that majority of such ECF cases 
responded poorly to treatment resulting into poor 
prognosis. Further they observed clinical ECF in 
immunized cattle and fatal ECF cases in non-immunized 
animals introduced into immunized cattle herds.  
 
Retrospective data 
Cattle population and ECF immunization coverage 
in the study districts 

Available records in the District Agriculture and 
Livestock Directors’ offices indicated cattle populations 
for each study district in the year 2009 as shown in 
table 1. The table also shows the number of cattle 
which were immunized against ECF in a period of ten 
years (2000 to 2009). 
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Table 1: Cattle population and ECF immunization coverage in the study districts, 2009 
Cattle population ECF immunized cattle District 

Indigenous Exotic Total Number Percentage 
Mtwara Municipal 2,123 1,768 3,891 2,306 74.20 
Lindi Urban 800 372 1,172 240 20.48 
Mtwara Rural 2,700 56 2,756 115 4.1 
Lindi Rural 11,000 950 11,950 134 1 
Total 16,823 3,146 19,969 2,795 14.0 

 
Longitudinal study 
Cattle immunization against ECF 

During the two years of longitudinal study (Jan 
2010 to Dec 2011) a total of 768 cattle were immunized 
against ECF in the four study districts. More than half 
of them (62.5%) were immunized in 2010, and the 
remaining in the year 2011. Of the immunized 763 
cattle were females and only five of them were males. 
Three (0.04%) of the vaccinated animals developed 
clinical ECF following vaccination. 
 
Detection of ECF cases 

ECF cases were detected in cattle from initially 
formed study groups and those outside the groups. 
During the study period a total of 515 ECF cases were 
suspected. Clinical signs included anorexia, pyrexia (40 
- 42°C), and enlargement of the superficial lymph 
nodes. Other signs were lacrimation, nasal discharges, 
dyspnea, white discoloration of the eyes and 
occasionally diarrhea. In some cases the vector ticks 
were found on different parts of the body especially 
inside the ears and under the base of the tail.  The ticks 
were however uncommon in young calves. Animals 
that died from ECF had severe pulmonary edema with 
froth in the trachea and nares. Lymph nodes were often 
enlarged and hyperemic, hemorrhagic, and/or edematous. 
Ulceration and hemorrhage of the gastrointestinal tract 
was common, but the most severe lesions occurred in 
the small intestine and abomasum where necrosis of 
Peyers patches was frequently observed. 
Hepatomegaly, splenomegaly, and pseudoinfarcts 
(white foci due to lymphoid cellular infiltration) of the 
liver and kidneys were also present in some carcasses. 
A definitive laboratory diagnosis of ECF was made on 
320 suspect cases. Theileria piroplasms were 
demonstrated within erythrocytes on the Giemsa-
stained blood smears. Piroplasms appeared as signet 
rings or comma-shaped organisms within erythrocytes. 
Lymph smears were evaluated for presence of Koch’s 
blue bodies (KBBs). Microscopic examination 
confirmed 313 of the 320 suspects to be positive to 
ECF. Diagnosis of the remaining 195 suspect cases was 
based on clinical and post-mortem pictures.  
 
Distribution of ECF cases in study districts 

The distribution of ECF cases in study districts is 
as shown in figure 1. The figure also bears the numbers 

of cattle vaccinated in each district.  Generally the 
number of ECF cases increased with increasing number 
of vaccinated animals. 
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Fig 1: Distribution of ECF cases in study districts in 
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Fig 2: Distribution of ECF cases among calves born to 

cows with different immunization histories; and 
adult cattle with different immunization histories 

 
Distribution of ECF cases among cattle of different 
categories 

The distribution of ECF cases among cattle of 
different categories and the proportions of the cases 
within the categories are shown in figure 2. 

Generally more cases (431/515) occurred in calves 
born to immunized cows, accounting for almost 85% of 
all cases (table 2 and 3). More than half of such calves
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Table 2: ECF cases among calves born to cows with different ECF immunization histories 
Born to  ECF immunized Born to non-immunized Overall ECF cases from 

Calf age In-study group Outiside-study 
group 

In-study 
group 

Outiside-
study group 

Immunized 
cows 

Non-immunized 
cows 

Below 10 days 48 199 0 5 247 5 
10 days-1month 17 88 3 8 105 11 
1-2 months 9 46 0 1 55 1 
2-6 months 3 19 10 13 22 23 
6-12 months 1 1 8 11 2 19 
Total 78 353 21 38 431 59 

 
Table 3: Proportions in Calf ECF cases among calves born to cows with different ECF immunization histories 

Diagnosed from Study groups Diagnosed from Outside study groups 
Born to ECF 

Immunized Cows 
Born to Non-ECF 
Immunized Cows 

Born to ECF 
Immunized Cows 

Born to Non-ECF 
Immunized 

Age group 

Cases Prop Cases Prop Cases Prop Cases Prop 
Below 10 days 48 11 0 0 199 46 5 8 
10 days-1month 17 4 3 5 88 20 8 14 
1-2 months 9 2 0 0 46 11 1 2 
2-6 months 3 1 10 17 19 4 13 22 
6-12 months 1 0 8 14 1 0 11 19 

Prop: refers to proportions of ECF cases distribution among calves born to cows with different immunization histories against 
age groups  
 
(247/431) showed signs of ECF during the first few 
days of life (below ten days) of which 48/247 
originated from the enrolled ECF immunized cows in 
the study group, while 199/247 originated from 
previously ECF immunized cows in the study area but 
outside the study group and 5/59 cases below ten days 
age were diagnosed from non-ECF immunized animals 
outside the study group. There was no ECF case below 
ten days that was diagnosed from the study group 
assigned to accarricide application alone. Breakdown of 
ECF cases in other age groups and immunisation status 
are as presented in table 2. 

Analysis for linear trends in proportions (table 3) 
across the groups indicated strong association between 
ECF immunization in cows and occurrence of early life 
ECF cases in calves born to immunized cows both in 
present study groups (Chi square=33.45; P 
value≤0.001) and in calves from outside the study 
groups but in the same study area (Chi square=55.12; P 
value≤0.001). The results were both statistically and 
biologically significant. 

However, contrary to many ECF cases from 
immunized animals; non-immunized study group of 
cows resulted into fewer cases and longer duration from 
birth to first manifestation of clinical signs in study 
groups and even those from outside the study groups. 
Cumulatively, the proportions of infected calves 
between those born from immunized cows and their 
counter parts born from non-immunized cows as 
appears in table 4&5 in general differed significantly at 
p=0.05. Age wise for the calves below 10 days, the 
proportion of infected individuals was higher in those 
born from immunized cows than in those born from 
non-immunized cows. However, for calves above 2 

months of age, the proportion of infected individuals 
was significantly higher in those born from non-
immunized cows. Among adult cattle the cases were 
more in non-vaccinated individuals. 
 
Treatment and recovery rates of ECF cases 
involving cattle of different categories 

ECF cases were treated using Butakel® 
(Buparvaquone 50mg/ml, Manufactured by KELA 
N.V., Sint-Lenaartseweg 48, 2320 Hoogstraten, 
Belgium). The recovery rates in both the calf and adult 
cattle categories didn’t show statistically significant 
differences at p=0.05. 
 
Discussion 
 

This study, which combined different study designs 
to assess a farmer and livestock personnel observed 
drawbacks of ECF immunization using ITM, has 
demonstrated the possibility of vertical transmission of 
protozoan parasites, contained in the vaccine, from 
vaccinated dams to their offspring. Specifically, the 
study has demonstrated possibility of vertical 
transmission of Theileria parva sporozoites contained 
in ECF vaccine (Muguga cocktail). This challenges the 
major aim of immunization; which is, to protect 
valuable susceptible exotic or cross-breeds, or local 
stock in areas with an unstable endemic situation or 
where the disease is threatening naive cattle (Uilenberg, 
1999). In such a situation, various degrees of resistance 
to field infection have been reported in animals 
immunized with live vaccines (Pipano, 1995). 
Similarly, in the present study ‘Muguga cocktail’ was 
able to induce protection against ECF in immunized
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Table 4: General Proportion distribution of ECF cases among calves born to cows with different immunization histories   
ECF cases Calf category (Number in group) 
Number  Percentage 

Chi square P value 

Calves born to ECF immunized cows (603) 431 71.5 
Calves born to non-immunized cows (528) 59 11.2 

424.25 �0.0001 

 
Table 5: Comparison of proportion distribution of ECF cases among calves born to cows with different immunization histories 
for significant differences 

Proportion of the total number of ECF cases Calf age 
Calves born to immunized cows (n=431) Calves born to non immunized cows (n=59) 

Chi 
square 

P 
value 

Below 10 days 57.31 8.47 47.62 0.0001 
10 days-1month 24.36 18.64 0.65 0.42 
1-2 months 12.76 1.69 5.24 0.0221 
2-6 months 5.10 38.98 67.45 0.0001 
6-12 months 0.46 32.20 119.94 0.0001 

 
cattle. This finding is in agreement with the findings 
reported by Lynen et al. (2011) in the study to evaluate 
the efficacy of the product in protecting animals. In 
their study, the efficacy of ITM for preventing ECF 
cases in crossbred dairy cattle was estimated at 97.6%, 
while that for preventing ECF deaths was 97.9%. In the 
same study however one percent of the cattle developed 
clinical ECF as a result of immunization. In this study, 
however, it was only 0.04% of immunised animals that 
showed clinical reaction within two weeks following 
ITM. 

The persistence of carrier states over prolonged 
periods of time has been an area of controversy in the 
biology of T. parva (Dolan, 1999). Cattle undergoing 
severe, mild or subclinical disease; and those 
immunized by ITM are known to be long-term carriers 
of piroplasm forms (Young et al., 1986; Kariuki et al., 
1995, Bishop et al., 2004). This may contribute to 
attaining and improving endemic stability in endemic 
areas in indigenous breeds with an adequate level of 
genetic tolerance to ECF (Uilenberg, 1999). On the 
other hand, with favorable ecology for ticks, carrier 
animals emanating from immunization may introduce 
vaccine parasite strains into local tick populations 
(Morrison and McKeever, 2006; McKeever, 2007); and 
eventually transmit them to unvaccinated cattle and 
become incorporated into the resident parasite gene 
pool (Oura et al., 2004&2007). This poses a risk of 
undesirable consequences in resident cattle populations 
due to introduction of new strains of the parasite. This 
may have been partly captured in the results of our 
study in which severe disease occurred in non-
immunized animals introduced into herds comprised of 
immunized animals. In his review Uilenberg (1999) 
calls for improvement in technical aspects of ITM. He 
points out that selecting a stock or stocks is an arbitrary 
matter. He proposes using a particular single stock in an 
area where it gives good results and a combination of 
two or even more stocks where they work better. 
Norval et al. (1992) further highlights that problems do 
occur in the recognition of suitable antigenic stocks for 

immunization. The authors argue that any vaccination 
scheme can only follow after a careful assessment of 
the local complex of T. parva parasites.  

There exist reports on early life infections of young 
cattle with T. parva (Matovelo et al., 2003; 
Bazarusanga et al., 2007), and this has been seen to 
happen even to newly born calves (Mbassa et al., 2008). 
In the present study KBBs were demonstrated in calves 
of less than 10 days after having shown clinical 
manifestation suggestive of ECF. This finding was 
significantly higher in those calves born to ECF 
immunized cows (both during and before this study) 
than those born to non-immunized ones. The 
demonstration of KBBs in the newborn calves of less 
than 10 days minimum incubation period (average 14 
days) for the clinical manifestation in tick-bite infected 
cattle; implies vertical transmission of Theileria parva. 
Since, ECF cases in calves aged less  than 10 days were 
largely from ECF immunized cows by ITM than from 
non-immunized cows; it follows that, ITM would be 
responsible for that difference. This observation 
concurs with what was raised by farmers and livestock 
personnel in the study area who strongly associated this 
observation with immunization practice, pointing out 
that it was rare before ECF immunization began. Our 
argument is further supported by occurrence of sub-
acute ECF cases described in calves born to ECF 
immunized cows by a previous study by Mitscherlich 
and Wagener (1970) as cited in Seifert (1996). 
However contrary to their observation that the cases 
were self-limiting, in our study such calf ECF cases 
were non responsive to treatment and often fatal. In 
addition to early life ECF infections to calves born to 
immunized cows, some few ECF cases were observed 
in calves below ten days born to non-immunized cows. 
This can partly be explained by persistence of the 
schizont stage of the parasite in naturally infected 
recovering cows who eventually become lifelong 
carriers like immunized cattle as previously suggested 
by Mbassa et al. (2008). Moreover this could also be 
due to spill over of the Muguga cocktail strains from 
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immunized to non-immunized cattle through tick bites 
as reported by a study in Comoros (De Deken et al., 
2007). This further suggests vertical transmission of T. 
parva. In addition to that vertical transmission of 
Theileria parasites has been confirmed for T. equi 
(Phipps and Otter, 2004) and T. sergenti (Baek et al., 
2003) and;some other hematotropic parasites 
(Anaplasma in cattle and Plasmodium falciparum in 
human) are also known to cause transplacental infection 
(Bird, 1973; Woods, 1982). 

Calf-hood diseases have a major impact on the 
economic viability of cattle operations, due to the direct 
costs of calf losses and treatment and the long-term 
effects on performance (Donovan et al., 1998). Survival 
of neonatal calves is imperative for livestock 
propagation. Deaths of a large number of calves cause 
heavy drain on the economics of livestock production 
(Khan et al., 2007). A minimum mortality rate of 5% is 
usually acceptable to dairy farm having standard 
managemental conditions (Khan et al., 2007). In the 
present study a huge number of calves born to ECF 
immunized cows died from ECF in their first few days 
of life. This high mortality coupled with low calving 
rates lead to very high reproductive wastages in 
livestock farms. Herd sizes in such farms can not 
increase without an external supply of replacement 
animals (Moran, 2011), as substantial early calf 
mortality hardly provides any chance for regular 
replacement of animals. This was obvious in large 
farms that practiced ECF immunization for a long 
period. 

During questionnaire survey and prospective data 
collection in a longitudinal study farmers inquired on 
the possibility of early calf vaccination (in the first 
week of life) to avoid losses observed in vaccinated 
herds. Adoption of the ITM using Muguga cocktail 
however recommends vaccinating calves when they are 
six weeks old.  However, Maloo and fellows (2001) 
suggest that in the high ECF-risk areas, immunization 
against ECF in cross-bred (B. taurus/B. indicus) cattle 
should be targeted at an early age (preferably within 1-2 
months of birth). On the other hand, Uilenberg (1999) 
suggests a need to determine the optimal age for 
immunization of the calves in endemic areas. He further 
argues that if calf mortality by naturally occurring 
theileriosis is a problem, the sooner calves are 
immunized the better, but a proportion will have 
contracted natural infection before they can be reached, 
and immunization of very young calves might not be 
fully effective (Uilenberg, 1999).  
 
Conclusion 

As reported previously in other studies, Infection 
and treatment method (ITM) against Theileria parva 
confers protection against ECF to immunized cattle. 
However the vaccine is associated with early life ECF 

clinical cases in calves born to immunized cows 
suggesting vertical transmission. The vaccine thus 
needs further evaluation of various aspects including 
safety issues as well as a match of its constituent strains 
with circulating strains in various regions of the 
country. Transmission experiments in a controlled tick-
vector free environment are required to verify a claim 
of vertical transmission of sporozoites from ECF 
immunized cattle to offspring. More research is 
required to understand the mechanism and stage at 
which the vertical transmission occurs. Theileria 
parasites from both vaccinated dams and calves born to 
them should be subjected to molecular and antigenic 
characterization to determine their genetic relatedness, 
and thus suggest clearly on the possible associations. 
This approach would mean being ready to invest in 
terms of human, time and financial resources.  
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